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1. e ocBOEeHMSI AN CIMIIJIMHbI

HensiMu ocBOEHUST JUCHUILTUHBI «MarHUTHbIE U3MEPEHUSD SABIISIFOTCS:
- O3HaKOMJIEHHE C OCOOEHHOCTSIMM TIOBEJIEHUS pPa3JMYHbIX MArHUTHBIX MaTepuaioB B
MOCTOSIHHBIX, IEPEMEHHBIX U UMITYJIbCHBIX MAarHUTHBIX TOJISAX;
- npuoOpeTeHHe 3HAHUM MAarHUTHBIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX 3aKOHOMEpPHOCTEN
nepeMarHi4uBaHus;
- NpUOOpETeHHE HAaBBIKOB JKCIEPUMEHTAJIbHBIX MArHUTHBIX HW3MEPEHHH, CTaTMYECKUX U
TUHAMHYECKHX TTapaMeTpoB (heppOMarHUTHBIX U CTAOOMAarHUTHBIX BELIECTB.
2. Mecro nucuumiuHbl B cTpykrype OIl 6akanaBpuara

BapuaruBHas yacTb; quCHMIUIMHEI 110 BIOOpY: b1.B.JIB.2

JucuunnuHa «MarHuTHbIE U3MEPEHUS» OCHOBBIBACTCS HAa 3HAHUSX, MOJYYEHHBIX MPH
W3YUYEHUU JUCHUIUIMH «DJIEKTPUYECTBO U MarHeTusm», « Pu3nka aToMa U aTOMHBIX SIBICHUI,
«BBenenne B (pU3MKYy MAarHUTHBIX SIBICHUN». 3HAHUS U HABBIKU, MOJYYEHHBIE MPU HU3YYECHUU
JTUCITUTUIMHBI MOTYT OBITh MCIIOJIb30BaHBI MPU U3YYCHUU TUCIUIUINH «DU3MKa TOHKUX TJICHOK U
HU3Kopa3MepHbIx 2D-cucrem», «OnTuyeckue METOAbl HCCIEAOBaHUS HAHOMAaTepHaloB U
CTPYKTYp», «PU3HKa MarHUTHBIX HAHOCTPYKTYPY.

3. Ilmanupyemble pe3yJbTaTbl OOy4YeHHUS] [0 JUCIHMILJINHE,

IJIAaHUPYyeMbIMH pe3yJjbTaTamu ocBoeHust OIl 6akanaBpuara
[Tporecc u3yueHUs AUCHUILIMHBI HAIIPaBIeH Ha (JOPMUPOBAHHE CIEAYIOMIMX 3JIEMEHTOB

komrieteHnuii B cootBeTcTBHH ¢ ®PI'OC BO, OI1 BO u mnpuobpereHus Cleayronux 3HaHHH,

COOTHECEHHbIC C

YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATEIbHOCTH:

®opmupyemast
KOMIIeTeHI U
(ko m popmyaMpoBKa)

HNupukaTop qocTHKeHUs
KOMIIETEHLIMH
(ko u popmyaMpoBKa)

Ilepeuenn
IUIAHMPYEMBIX Pe3yJbTaTOB 00y4eHUs

O6umenpodeccuoHAIBHBI

€ KOMIIETCHIINH

ITK-2

Crniocoben
apryMEeHTHPOBAaHO
BBIOMPATH U
peaan30BBIBaTh HA
HpaKTHKE

3P PEKTUBHYIO
METOTUKY
IKCTIIEPUMEHTATBHOTO
UCCIICIOBAHMS
napaMeTpoB U
XapaKTEePUCTHK
npubOpoB, CXeM,
YCTPOICTB U
YCTaHOBOK
AIIEKTPOHUKU U
HAHORJIEKTPOHUKHU
pa3IuIHOTrO
(YHKIIMOHATIHLHOTO
Ha3HAYCHUSL.

na_MnK-2.1

3HaeT METOIBI U
METOAMKHU MPOBEACHUS
HUCCIIEIOBAHNN
rapamMeTpoB U
XapaKTePUCTHUK
AJIEKTPOHHBIX TPHOOPOB
U CXEM.

N _IK-2.2
JleMOHCTpUpYET HaBBIKU
AKCIEPUMEHTAIIBHOTO
oTpeieNIeHUs
XapaKTEPUCTUK
YCTPOMCTB 3JIEKTPOHUKH
Y HAaHOAJIEKTPOHUKHU
pa3IUuYHOTO
(YHKIIMOHATILHOTO
Ha3HA4YCHHUS.

3HaTh:

- (huznuecKyre NPUHLMITEI METOIOB MarHUTHBIX
U3MEpPEHUI;

- (huzmuecKyIo MPUPOAY NEKTPOMATrHUTHBIX
SIBJICHHUH B TBEPIBIX TeEJaX;

- 0COOEHHOCTH HAMarHUYMBAHUS TOHKUX INIEHOK
1 MUKPOOOBEKTOB;

- (huzmuecKue SBICHNS IPH HAMAarHUYUBAHUT
(heppoMarHeTHKoB.

Ymers:

- IPOEKTUPOBATh U CO34aBaTh U3MEPHUTEIIHHbIC
CXEMBI JUIsl pealii3allii MarHUTHBIX N3MEPEHUIH;
- CaMOCTOSITENBHO MIAHUPOBATh U OCYLIECTBIATh
SKCHEPUMEHTANbHBIE UCCIICA0BAaHNS MarHUTHBIX
XapaKTePUCTHUK.

- CaMOCTOSITENBHO MIAHUPOBATh U OCYLIECTBIATh
9KCIIEPUMEHTAIIbHBIE U TEOPETHUECKHE
MCCIIEIOBAaHNS MAarHUTHBIX CBOWCTB Makpo- U
MHKpPOOOBEKTOB, a TAKIKE HHTETPAIbHBIX
CTPYKTYp Ha UX OCHOBE.

BuageTh HaBbIKAMM:

- 9KCHEPUMEHTAIbHBIX U3MEPEHUH MarHUTHBIX
CBOMCTB (peppOMAarHUTHBIX U CJIa00OMarHUTHBIX
BEIIECTB;

- pabOTBI C COBPEMEHHOM 3JIEKTPOHHON
anmnaparypoi;

- IPOEKTUPOBAHUS MArHUTHBIX KOHCTPYKIHH C
3aJlaHHBIMH CBOMCTBaMH.




4. O0beM, CTPYKTYypa M cojAep:KaHWe IUCHMIUIMHBI OOmas TPyJ0eMKOCTh JAUCIUILUTMHBI
COCTaBJISIET 2 3aYETHBIX €IUHMIIBI, 72 aKkaJeMUUEeCKUX Jaca.

Ne Tembl (pa3aenbl) Buab! yueOHbIX 3aHATHIA, DopMbI TEKYLLIETO
n/n JAMCIMIINHBI, £ | BKJIIOYAsH CAMOCTOSITENLHYIO PaGoTy KOHTPOJIs
HX COJAep:KaHHue b+ CTY/JEHTOB, ycnesaemoctu. Popma
5 H UX TPYJA0E€MKOCTh NMPOMEKYTOYHOM
o (B aka/IeMUYeCKHUX Yacax) aTrecTalun
(no cemecmpam)
KonTakTHasi padora
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MaruuTHblE MaTEpHUAIbI.
1 |MaruuTHble MaTepuansl | 6 1 6
MUKPO3JIEKTPOHUKHU
Knaccudukamms
2 |marepuasnos. MaruuTHbIe | 0 6
CBOMCTBA
Co3nanue u u3MepeHue 6 8 4.7 |OT4ersl O
3 |MarHUTHBIX MOJEH 1a00paTOPHBIM
paboram
N3MepeHnrie MarHuTHBIX Otuetsl IO
4 |XapaKTepuCTHK 6 10 1 6 |1abopaTopHBIM
paboTam
OnTtuueckue u OtyeTsl 110
5 |MarHUTOONTHYECKHUE 4 6 |mabopaTOpHBIM
U3MEpEeHUs paboram
N3mepenne MarHuTHeIx | 6
CBOWCTB TOHKHX
.. Otuetsl IO
MAarHUTHBIX [JIEHOK.
6 12 1a00paTOPHBIM
OnTHKa 1 MATHUTOONITHKA 1 6
" paboram
TOHKHX IJIEHOK.
JloMeHHas CTpyKTypa.
Bcero 34 3103 (347 3a4u€T

Conep:xanue pa3/ie/ioB IUCHUIIHHBI:

1. Maznumnuie mamepuanvi. Macnummnsie mamepuaibl MUKPOINEKMPOHUKU

Marunuthbsle MaTepuaibl. O6mas knaccudukanys. MarHUTOMSTKAe, MAarHUTOTBEP/BIE,

MaTepHalbl CIICNUATBHOTO Ha3HAYCHHUSI, MATHUTHBIC MaTePHaIbl MUKPOAJIEKTPOHUKH
2. Knaccugpukayus mamepuanos. Macnummnuie ceoiicmea
OO0mme TpeboBaHus, MPEAbIBISIEMbIE K MaTepraiaM. MarHUTOMSATKHE MaTepUaIIbI.
[epmannoii. Buxpessie Toku. CkuH-3¢ext. ' 1ybrHa NpOHUKHOBEHHUSL.




BricokogactoTHbie MmaTepuaibl. epputsl. @eppoMarHuTHbIN pe3oHanc. CTaOMIBHOCTH
CBOWCTB (peppHUTOB.

MarauTtotBEpbie MmaTeprasibl. OCOOEHHOCTH U3MEPEHUS MAarHUTHBIX CBOMCTB
MOCTOSIHHBIX MarHUTOB.

ToHKue MarHuTHBIC TUIEHKA. MaTepuasbl 1151 NEPIEeHANKYIIPHON MarHUTHOM 3aITUCH.

AMop¢HBIE MaTepuabl.

[Ipoumne matepuarebl.

3. Co30anue u uzmepenue MaAcHUMHBIX NOJ1El

DJIEKTPOMArHuThl, TOCTOSTHHBIE MarHUThl. CO3JjaHUE OJJHOPOIHBIX TTOJIel. MeToabl
CO3/JIaHUS U U3MEPEHUS UMITYJIbCHBIX U BBICOKOYACTOTHBIX MOJIeH. MarHuTHbIC H3MEPEHHUS B
IMOCTOAHHBIX, IEPEMEHHBIX U UMITYJIbCHBIX MAarHUTHBIX ITOJIAX. ﬂaTLH/IKI/I MAarHuTHBIX HOHeﬁ,
4ETHOTAPMOHUYECKHE MTPE0Opa30BaTeIN MArHUTHOTO OIS ((heppO30H/IBI C TPOJOTBHBIM U
MOTIEPEYHBIM BO30YX/I€HUEM), KBAHTOBbIE MAarHUTOMETPBL. MarHuTHbIE MOTEHIIMATIOMETPBI.

4. H3mepenue mazHuUmMHbIX XAPAKmMePUCmuK

bannmuctuyeckuii (MarHUTO3IEKTpUUIECKHE U (POTORIEKTpHUECKHE (ITFOKCMETPHI),
MarHUTOMETPUYECKUH, dJIEKTPOANHAMUYECKAN, NHYKIIMOHHBIM, BATTMETPOBBIH,
MOH/IEPOMOTOPHBIN (MasiTHUKOBBIE, KPYTHUJIbHBIE M PhIYa)KHBIE MATHUTHBIE BECHI),
MOTEHIMOMETPUUECKUI U MOCTOBOM, PE30HAHCHBIN, IIEPMEAMETPBI, KOIPLIUTUMETPBIL,
ructepe3ucorpadsl (MIETIECKOIIHI).

5. Onmuueckue u macHUmMoOOnRMUYECKUE U3MEPEHUA

OnTuka metaioB. Knaccudukarus Marautoontudeckux 3hpexroB. MeTo b
MarHUTOONTUYECKUX U3MEPEHUI.

6. H3mepenue MacHUMHBIX CEOIICHE MOHKUX MACHUMHBIX N1éHOK. OnmuKka u
MAZHUMOONMUKA MOHKUX NIAEHOK

WNHayKIIMOHHBIE U MATHUTOONITUYECKUE METObl aHAJIOTOBOTO U LIM(POBOTO
CHHXPOHHOT0 HakoruieHusi. Habmonenre JoOMeHHO# cTpyKTyphl ¢ momotibio 3¢ dexra Dapanes,
MEPUIMOHAIHOTO U MOJIIPHOT0 MarHuToonTHueckux 3gdexron Keppa. Msmepenue
MarHUTOONITUYECKUX IMETENh TUCTepe3nca U 3PPEKTUBHBIX AIEKTPOMATHUTHBIX TAPaMETPOB C
HCIIOJIb30BaHUEM 3KBaTOpUAIbHOI0 Maruutoontudeckoro sddexra Keppa. Msmepenue
MAarHUTOCOIPOTUBIIEHUS OAHOCIOMHBIX U MHOTOCJIOMHBIX MIIEHOK.

HccnenoBanue cniuHOBOM KOHGUTYpAllMA U OCOOEHHOCTEH MepeMarHuunBaHUs
(beppOMarHUTHBIX MUKPOOOBEKTOB IyTEM JBYMEPHOTO MOACIUPOBAHUS C TIOMOIIBIO
IporpaMMHBIX TakeToB MuMax® 1 OOMMEF.

Ilepeuyennb J1adopaTOpHBIX padoT
Pazoen 3 (11l). Co3nanue u u3MepeHNe MarHUTHBIX TTOJICH.

* (V)
Jla6oparophas pabora Ne 1. TIpoekTHpoBaHNe HAMATHHYMBAONINX YCTPONUCTB € 3aJaHHBIMH
xapakTepucTukami ¢ ucnonb3oBanueM Qfield, FEMM 4.0.

JlaGopatopHas pabota Ne 2. M3ydyeHue ¢peppo30HI0BBIX JaATYUKOB MATHUTHOTO TOJIS C
IPOJIOIBHBIM H MTOTIEPEYHBIM BO30YKICHUEM.

JlabopaTtopnas pabota Ne 3. I'paxynpoBka 6aMcTHIECKOTO ragbBaHOMeTpa. DIoKCMeTp
(MuIIBEOEpPMETD), MUKPOBEOECPMETP.

Pazoen 4 (IV). I3mMepeHne MarHUTHBIX XapaKTEPUCTHK.
JlaGopaTtopHnas pabota Ne 4. 3mepeHne KoMMyTaIllMOHHOW KPUBOW HaMarHUYHWBaHMUS.

JlabGopaTtopHnast pabota Ne 5. I3mMepeHue CTaTHIECKUX TIETENIh THCTEPE3NCA.
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JlaGoparopHas padota Ne 6. I3mMepeHne AMHAMUYECKUX KPUBBIX HAMAarHUYMBAHUS METOI0M
aMIIepMeTpa-BOIbTMETpA.

JlaGopaTtopHnas pabota Ne 7. U3mepeHne TMHAMHUYECKUX KPUBBIX HAMAarHWYMBaHUSI U TIETEIb
rucrepesnca GeppoMarHeTHKOB B IEPEMEHHBIX MAarHUTHBIX MOJISX C TIOMOLIBIO eppoMeTpa.

JlaboparopHas pabota Ne 8. BbICOKOYaCTOTHBIE METO/IBI U3MEPEHUST KOMILIEKCHONH MarHUTHOM
MIPOHUIIAEMOCTH.

JlabGopaTtopHnas padora Ne 9. UccnenoBanne MarHUTHBIX CBOMCTB (DEPPOMArHETUKOB C
IIPSIMOYTOJIBHOMU IETIIEN TUCTEPE3UCa B UMITYJIbCHBIX MOJISX.

JlaGopatopHas padota Ne 10. MccnenoBanue TemneparypHoOi 3aBUCUMOCTH MarHUTHOM
IPOHMIIAEMOCTH U HAMAarHU4E€HHOCTH HACBIIIEHUS] MArHUTOMSTKUX (heppUTOB.

Pazoen 5 (V). OnTudeckre 1 MarHUTOONITUYECKHE U3MEPEHUSI.

JlaGopaTtopnast pabota Ne 11. Mi3mMepeHrne KOMIUIEKCHOM TUAIEKTPUUIECKON TPOHUIIAEMOCTH
METAJUINYECKUX IIIEHOK B OITUYECKOM Auarta3oHe.

Pa3zoen 6 (VI). U3smepeHne MarHUTHBIX CBOMCTB TOHKWX MarHUTHBIX MIEHOK. ONTHKA U
MarHUTOOINTHKA TOHKUX IJIEHOK. JJOMEHHAs CTPYKTypa.

JlabGopaTtopHnas padota Ne 12. HabmroaeHue TOMEHHON CTPYKTYPhI eppUT-TPAHATOBBIX IIEHOK
C NEPIEHANKYJISIPHON aHU30TPOIMEH.

JlaGopatopHas padota Ne 13. Marauroontuueckuit nndposoii rucrepesucorpad. Mzmepenue
HeTeNb THCTEPE3NCa MHOTOCIIOWHBIX TUIEHOK C MCIOIb30BaHNEM SKBATOPHAIEHOTO
Marautoontuyeckoro 3ddexra Keppa.

JlaGopatopHas pabota Ne 14. AHanmoroBoe CHHXpOHHOE JIETEKTUPOBAHUE CIa0BIX CUTHAJIOB.
MarauTtoontiuueckre u3MepeHus 3 (HEeKTUBHBIX TEKTPOMATHUTHBIX TAPaMETPOB TOHKUX
MarHUTHBIX TUIEHOK C UCTIOJIb30BAHUEM SKBATOPHAIEHOTO MarHUTOONTHYECKOTO 3 ekTa
Keppa.

JlaGopaTtopHnas pabota Ne 15. I3amMepeHre MarHuTOCOMPOTUBIICHUS OAHOCIONHBIX U
MHOTOCJIOMHBIX IUIEHOK.

Jla6opatopras padora Ne 16", MozenupoBanue JOMEHHOMH CTPYKTYphl MUKPOMArHUTHBIX
00BEKTOB.

5. O6pa3oBaTejibHbIE TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYILIEeCTBICHUH 00pa30BaTeJIbHOI0
npouecca no JUCHHUIINHE

OcHoBHO# ¢opmoit sBisitoTCS JabopaTopHble 3aHATHSA. OJHAKO BBHIY CIIOKHOCTH
npelaraéMslx 1a00paTOPHBIX pabOT UM IMPENIIECTBYET KPaTKOE TEOPETUUECKOE BBEACHHUE, /1€
u3JaratroTcs pu3nyeckrue OCHOBBI UCCIIeTyEMbIX SIBJICHUH.

JlaGopaTopHble 3ansaTus. JlabopaTopHsie paboTsl crpynnupoBansl 1o 4 paszaenam: 111 - (1 -
3), IV - (4-10), V - 11, VI - (12-16). Ilarp maGoparopHsix pabotr (3-6, 13) sBisroTcs
o0s3aTeNbHBIMUA. [T  KaXI0ro CTyJEeHTa COCTaBIIIETCSI CBOM HAOOp JOMOJHHUTEIBHBIX



nabopaToOpHBIX PabOT, KaK MPaBHIIO, OT OJHOM JI0 ABYX padOT W3 pazaena. ITO MOXKET ObITh Kak
Ha0oOp M3 KaXJOro pasjena, TaKk M W3 YacTH pa3/leioB. J[MUTENbHOCTH BBIMOJHEHHS OJHOU
nabopaTopHON pPabOTBI MOXKET COCTaBIATH OT 3 10 6 YacoB, YTO ONPENESAETCS ypPOBHEM
CJIO’KHOCTH 3a/1aHUs, TITyOMHOM HCCIIeOBAHUSL.

O6paboTka pe3yJbTaTOB MPH BBITIOJIHCHUH JAa0OPATOPHBIX PAOOT OCYIIECTBISIETCS C
IIOMOIIIBIO TaKeTa MpOorpaMM, pa3padOTaHHBIX CTyAeHTaMu (usnueckoro QakyiabTeTa s
o0miero pU3nYecKoro NpakTUKyMa M CrieUpakTUKyMa HarpaBieHus: « DU3ukay.

B Hekoropwix 51abopaTopHBIX paboTax (OHM OTMEYEHBI 3BE3OUYKON) Hapagy
9KCIIEPUMEHTOM OCYILIECTBIISIETCS KOMIIBIOTEPHOE MOJICIMPOBAHHE HCCIEAYEMBIX SBICHUN C
TIOMOIIBIO IPOrpaMM AByMepHoro Mozenuposanus QField, FEMM 4.0, OOMMF, MuMax?,
pasmeméHHbIX B InterNet B cBOOO1HOM JOCTYyTIE.

DJIEKTPOHHBIN YyueOHbIi Kypc «MarauTHble H3MepeHus» npencrasieH B LMS Moodle Ha
cTpanuiie Kypca https://moodle.uniyar.ac.ru/

Kypc nmnpennasHaueH it OpraHu3alldd ¥ METOJUYECKOTO  COIPOBOXKICHHUS
00pa3zoBaTeNbHOrO TMpoIecca B PEKHUME on-line, s opraHu3anmuv W HHGOPMAIMOHHOTO
o0ecreyeHnss CaMOCTOSATENbHOM padoThl OOydYalOMIMXCSl B OYHOM pEXHME, a Takxke JJis
YaCcTUYHOrO O0OeCHevYeHHs] TEeKYyIIero M HMTOrOBOIO KOHTPOJS pe3ysIbTaTOB OCBOCHUS
JUCITUTUIAHEI.

6. IlepeyeHbr WHGPOPMANMOHHBIX TEXHOJOTUH, MCHOJb3yeMbIX MPH OCYIIECTBJICHHU
00pa3oBaTeILHOIO Tpolecca MO JAUCIHUIJIMHE, BKJIKYasA MepedyeHb JHMIEH3MOHHOIO
NMPOrpaMMHOI0 ofecneyeHusi W HHPOPMANMOHHBIX CHPABOYHBIX cHCTeM (mpH
He00X0IUMOCTH)

B mporecce ocymecTBieHus 00pa3oBaTeNbHOTO MPOIECCa HCIONB3YIOTCS:

— 3JICKTPOHHBIN yueOHbIH Kypc «MarHuTHble U3MepeHus», npeacraBieHHbii B LMS Moodle;
— Ui (OpPMHUPOBAHUS TEKCTOB MAaTEPHUANOB Uil NPOMEKYTOYHOM W TEKyIIeW aTTecTaluu
ucnonb3ytores nporpamMmsl Microsoft Office;

7. IlepeyeHb CcOBpeMEHHBIX NpPO(ecCHOHANBHBIX 0a3 MaHHBIX H HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX NIPH OCYIEeCTBJIEHHH 00pa30BaTeIbHOIO Mpolecca 1o
AMCUMILINHE (TPH He00X0AMMOCTH)

B npormiecce ocymiecTBieHus 00pa3oBaTeNLHOTO MPoIiecca MO JUCIHUILINHE UCTIONb3YOTCS:
aBTOMAaTHU3UPOBAHHAS OnbIMoTeYHO-NH(DOPMAITMOHHAS cucreMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHp OCHOBHOM ¥ [JONOJHHUTEJIbHOW Y4eOHOH JIMTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANMOHHON ceTn «UMHTepHeT», HEO0XOAUMBIX IS
OCBOCHMS TMCIUIIIHHBI

a) OCHOBHas1 JIUTepaTypa:
1. Boncosckuii C. B. MarnetusMm. MarautHsie CBOWCTBa ua-, napa-, ¢peppo-, antudeppo-, u
dbeppumarnetuxos. / C. B. Boucosckuii - M.: Hayka, 1971. - 1032 c.
2. byne O. b. Meronsl pacyera MarHUTHBIX CHUCTEM JJIEKTPUYECKHX AallapaTroB: MAarHUTHBIC
nenu, nons u mporpamma FEMM.: yue6. mocobue mns By3oB. / O. b. byms; YMO mno
00pa30BaHUIO B 00JI. SHEPTETUKH U SIEKTPOTEXHUKH - M.: Akanemus, 2005. - 335 c.
0) 10MOJIHUTEJIbHAS JIUTEpaTypa:
1. boxoB B.A. ®usnka mMarHeTukoB: YueOHoe mocobue ans By30B /| OTU um. A.®. Nodde
PAH. — CII6.: Heckuii {uanext; bXB-Ilerepoypr, 2002. — 272 c.
2. T'.C.Kpunuuk. ®u3uka MarHuTHeIX siBiIeHU. — M., 1976. — 367 c.



3. B.M.MBanoBckuii, JI.A.YUepHukoBa. ®u3nka MarHuTHBIX sBieHUU. — M., 1981. — 288 c.

4. A.Allpeobpaxenckuii, E.I'.bumapn. MaruutHsle MaTepuaibl U neMeHTsl. — M., 1986. —
352 c.

5. M.M.Karanos, B.M.Ilykepnuk. IIpupona marueruzma. — M., 1982. — 192 c.

6. . J.Mumn. MarautHbeie maTepuansl. — M., 1991. — 335 c.

7. C.Tuxkagzymu. @usnka peppomaraeruzma. — M., 1987. — 420 c.

8. B.I'.bapssaxrap, b.A.lBanoB. B Mmupe marauutHbeix 1omeHoB. — Kues, 1986. — 159 c.

9. Ilanopkos B. A. TemneparypHas 3aBUCUMOCTb MarHUTHBIX [1aPAMETPOB

MarHUTOYIIOPSOUYEHHBIX BemecTB: mpakTukyM. / B. A. [1amopkos; Spocin. roc. yH-T um. 1. T

Hemunosa - fpocnasns: SApl'Y, 2017. - 27 c.

B) pecypchl cetn «MHTEpHET»
1. Marepuanst OYK B LMS Moodle https://moodle.uniyar.ac.ru/

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00OX0AMMAasA ISl OCYIeCTBIEHUs 00Pa30BaTEIbLHOI0
npouecca no AMCUMIUInHE
1. Marepuanst OYK B LMS Moodle https://moodle.uniyar.ac.ru/course/

10. MarepuajibHO-TeXHUYECKas 0a3a, HEOOX0AMMAas IJIsl OCYLIECTBJICHHUS
0o0pa3oBaTeIbHOIO NMpoecca Mo JMCIHUIINHE

MarepuanpHo-TeXxHUYEeCKass 0a3a, HeoOXoauMmas JUId OCYIIECTBICHHS 00pa30BaTEIbLHOTO
npolecca 1o AUCUUIIIMHE BKJIIOYAeT B CBOM COCTAB CIIELIMAIbHbIE TOMELLEHUS:

- yueOHbIe ayIUTOPUH I TPOBECHUS 3aHATUH JIEKIIMOHHOTO THUIIA;

- yueOHbIC ayIUTOPUHU IS TPOBEICHUS IPAKTHUECKUX 3aHATUI (CEMUHAPOB);

- yueOHbI€e ayIUTOPUH I TPOBEICHUS TPYNIOBBIX U MHIMBUYalbHBIX KOHCYJIbTALIHIA;

- y4eOHbIe ayTUTOPHH VIS IPOBEIEHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu;

- IOMEIICHHUS JUISl CAMOCTOSTEIbHON paboThI;

- IOMELICHUS U1l XPaHEHUs ¥ MPO(UITAKTUYECKOTO 00CTY>KUBAHHSI TEXHUYECKUX CPENICTB
00y4eHwUsI.

CriennanbHbIe TOMEIIEHUST YKOMITJIEKTOBAHBI CPEICTBAMU O0YUEHUS, CITYKAIIIMHE IS
MIpEACTABICHUS YueOHOW HHPOpMAIHK OONBIION ay TUTOPHH.

[lomemennss I  caMOCTOSITETIBHOM paOOThl  OOYYAIOLIMXCS OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIOUEHUs1 K ceTu «VMHTepHeT» M obecrneueHueM AO0CTyma K
3NIEKTPOHHOM MH(pOpMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOD:

JoueHT kadeapbl MUKPOIIEKTPOHUKH
u obmieit pusuku, K.¢.-M.H. B.A.Ilanopkos

(noonucw)



IMpuaoxenne Nel k padoyeil mporpamMMme JUCHUTIIAHbBI
«MarHuTHble U3MepeHusD)

DoH/1 OLICHOYHBIX CPEACTB
AJISl IPOBEACHUS TeKYyLIel U IPOMEKYTOYHOM aTTecTalliy CTYAeHTOB
10 IUCHUILIHHE

1. TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHAJIbI,
Heo0X0AUMBbIe 1JIfl OLeHKH 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONbITA eI TeJIbHOCTH,
XapaKTepu3yILIHX 3Tanbl (popMHPOBAHUA KOMIIETEH U
(mpoBepka chopmupoBannocTu kommereniuu [1K-2, uaaukaropsr: U/ T1K-2.1, U/ TIK-2.2)

KoHTpoJibHBbIe BOPOCHI M 321241

1. Hauém ocHOBaHO nMpuMeHeHHE 0aNTMCTUYECKOTO raIbBAHOMETPA AJI1 MATHUTHBIX
U3MEpEHUIT?

2. Kakwue xapakTepucTuku ¢peppoMarHeTHKa MOXKHO OTNPEACIIUTh U3 KPUBOK
HaMarHUYUBaHUs?

3. Kak usmeHsieTcss HAMarHM4eHHOCTh (peppOMarHeTuKa npu KOMMYTAallHOHHOM
pa3MarHM4YMBaHUU, MAarHUTHOU MOATOTOBKE U MPU U3MEPEHUU KOMMYTALlMOHHON KPUBOI
HaMarHU4uBaHUs?

4. B pamkax MoJenu CMEIICHHs JOMEHHBIX TPAHUIl MOTy4duTe 3aBUcUMOCTh J(H) mis ciydas,
KOI'Jla TOBEpXHOCTHAs! TUIOTHOCTh AHEPIMHM JOMEHHON TPaHMIIbl 3aBUCUT OT KOOPIMHATHI
cnemyrommm obpazom: W = Wo + Wisin (Cx?), rae 0<Wi<W,, C = const.

5. MOXHO 1 ONpenenaTh MHAYKIMIO Ha KOMMYTallHOHHOW KPUBOW HAMarHMYMBaHUS,
HaOro1as1 6AJUIMCTHYECKUE OTOPOCHI HE MPH MEPEKIIOYSHNH, a IPU BBIKIIIOYCHUN U
BKJIFOUEHUU MarHUTHOTO TOJIs?

6. B uém 3akimouaroTcs IperMyIecTBa U HeIOCTaTKU KOJBIEBBIX 00pa3I0B IO CPaBHEHHIO C
UIMH]IPaMHU, MTOJIOCKaMU, TJIEHKaMu ?

7. Tlouemy 1isi pa3MarHUYMBAHUS MACCUBHBIX METATUYECKUX (DepPOMArHUTHBIX 00PA3IOB
CJIeAyeT MPUMEHITh KOMMYTAIlMOHHBIA METO/I, & HE MIEPEMEHHBIN TOK?

8.  OxapakTepu3yiTe OCHOBHBIE MTPOLIECCHI, TPOUCXOASIINE MPYU HAMAarHUYMBaHUU
dbeppoMarHeTuka.

9. TIloueMy HauajbHas MarHUTHas MPOHUIAEMOCTh TEXHUYECKH YHCTOrO Keje3a BBILIE, YEM
MPOHHUIIAEMOCTh yTIIEPOAUCTOMN cTamu?

10. OueHuTe BEeTMUMHY NapaMarHUTHOH BOCIPUUMYHUBOCTH (heppOMarHeTHka.

11. CdopmynupyiiTe OCHOBHBIE IPUYUHBI MArHUTHOTO THCTEPE3HCA.

12. Kakue xapakTepuCTUKU (eppoMarHeThKa MOKHO ONPEACIUTDh U3 MEeTIH rucrepesuca’?

13. Cnenyer a1 Npou3BOAUTH MArHUTHYIO MTOATOTOBKY IIPU U3MEPEHUH MPEIECTbHON NETIN

rucrepesuca’
14. OueHute MaKCUMaJIbHYIO KOIPLUUTUBHYIO CUITY MOCTOSSHHOI'O MarHUTa, U3rOTOBJIECHHOTO U3
MapTeHcuTHOM cranu. Koncranta ammsorpormu K ~ 10° Dpr/ecm®, mamaramdennocts

Hacelmenus Js = 1700 Ic.

15. B uém coctout otnuume nerenb ructepesuca B(H) u J(H)?

16. Tlouemy mocie MexaHWYECKOH 00pabOTKHU (pe3ka, MTaMIOBKA M T.J.) TUIACTUHBI U JICHTHI,
npeHa3HauYeHHbIE JJIS HW3TOTOBJIEHHS TpaHCPOPMATOpPOB, HEOOXOAMMO IMOJBEPraTh
TeMIepaTypHOMY BO3JICHCTBUIO, HAIIPUMEDP, OTHKUTY?

17. Ilpennokute METOAMKY U3MEPEHUSI HECUMMETPUYHON KOMMYTAllMOHHOMN NETIN
rUcTepesnca.

18. B uéMm cocTOUT OTIMYME OCHOBHOM KPUBO HaMarHM4MBaHUs OT O€3rUCTepPEe3UCHOM?

19. Ilpn kakux YCIOBHSIX B OAHOOCHBIX TOHKHMX MArHUTHBIX IUIEHKAaX C OCBIO JIETKOTO
HaMarHW4YMBaHUs, OPHEHTUPOBAHHOM MEPIEHAMKYJISPHO UX IUIOCKOCTH, BEKTOP



20.

21.
22.

23.

24.

25.

26.

27.

28.

29.
30.
31.
32.
33.
34.
35.
36.

37.

38.

39.

HaMarHMYEHHOCTH OTKJIOHSIETCS] OT OCH JIETKOr0 HAMarHW4YMBaHUsA Ha yroii, Onu3kuil k mw/2?
Omnpeznenute NepBy0 KOHCTaHTY aHu30Tpornuu Ki ogHOOCHOTO (heppOMarHUTHOTO
MOHOKPHUCTAJIJIA, €CIM U3BECTHO, YTO P HAMAarHW4MBaHUM €T0 B HAIIPABJICHUH,
NEPIEHIUKYJISIPHOM OCH JIEFKOTO HAMarHM4YMBAaHMS, HAMarHUYEHHOCTh PaBHA I1OJIOBUHE
HamarHndeHHocTy Hackimenus mpu H = 300 3. [punste: Js= 1500 I'c, Ko << K.
OOBsACHUTE TPUYUHBI OTINYUS CTATUYECKON M JUHAMUYECKOIM KPUBBIX HAMAarHUYMBAHMUS.
Pa3znuyaroTcs m AMHaMAYECKUE KPUBBIE HAMarHUYMBAHUs, U3MEPEHHBIC ITPU Pa3HbIX
yacToTax U (popMe HaMarHWYMBAIOLIETO TOKa?

Kakue npu4nHbl, KpOME BUXPEBBIX TOKOB, MOTYT IIPUBECTH K YMEHBIICHUIO MATHUTHOU
IPOHULAEMOCTH IIPU YBEIMUYEHUH YACTOThl HAMAarHU4YKUBAIOIIETrO 1107

[Ipennoxute cxemy, ¢ TOMOIIbIO KOTOPOH MOKHO ObUIO Obl, HCIIOJIB3Ysl METOJ
amMIiepMeTpa-BoJIbTMETPA, XOTs Obl MPUOTMKEHHO U3MEPUTH TUHAMUYECKYIO TIETIIO
TUCTEpE3HCa.

[Nonukpucrannnyeckas HUKEJeBast IIPOBOJIOKA (oTpunarenbHas KOHCTaHTa
MarHUTOCTPUKLIMU HACBIIEHH ), HaXoAd1ascsa Mo JeHCTBUEM CHIIBHBIX PacTATMBAIOIINX
MEXAHWYECKUX HaIpPsSHKEHUM, HaAMarHW4YMBAaeTCsl BJIOJIb HampaBiieHUs pacTskeHus. Kax
MU3MEHHUTCS €€ MarHUTHasi BOCHIPUMMYHBOCTD IIPU YBEJIMYCHUH HAIPSLDKEHNUN BIBOE?
[Honukpucraminyeckuit JKEIIE3HBIN CTEpPKEHD (TomoXUTENbHAS KOHCTaHTa
MarHUTOCTPUKLIUU HACBILIEHUS), HAXOASIIUICS O] NIEHCTBHEM CHIIBHBIX PacTATHMBAIOIINX
MEXAHWYECKUX HaIpsSHKEHWM, HaAMarHW4YMBAaeTCsl BJIOJIb HampaBiieHUs pacTskeHus. Kax
M3MEHHUTCS €r0 MarHUTHasi BOCIIPUUMYHBOCTD IIPU YBEJIIMYCHUH HAIIPSHKCHUN BIBOE?
Onpenenure MarHUTHYIO BOCIHPUUMYHMBOCTh TOHKOW (eppOMAarHUTHON IUIACTHHBI,
HaMarHAYUBAaE€MOU MEPIECHINKYIISIPHO €€ IIJIOCKOCTH, IPU YCIOBUH, YTO IIEPBBIE KOHCTAHTHI
QHU30TPOIIMM  MHOTO  MEHbIIE  KBaJpaTa HaMarHMYEHHOCTH  HACBIIICHMS, a
MarHUTOCTPUKILIHS OTCYTCTBYET.

Onpenenure MarHuTHYIO BOCIPHMMYHUBOCTH TOHKOTO (DEppOMAarHUTHOTO  CTEPXKHS,
HAaMarHAYUBAaeMOro MEPHEHAUKYISIPHO OCH, IIPH YCJIOBHH, YTO II€PBBIE KOHCTAHTHI
AQHU30TPOIIMM  MHOTO  MEHbIIE  KBaJpaTa HaMarHMYEHHOCTH  HACBIIICHMS, a
MarHUTOCTPUKIIHS OTCYTCTBYET.

Kak onpenenuts notepu Ha nepeMarHiuMBaHue peppoMareTika?

MoHO J11 ¢ TOMOIIBIO0 (heppoMeETpa U3MEPUTh HECUMMETPUUHYIO METIII0 rucrepesunca’?
MOoO>KHO 1 AJ1s1 ©3MEPEHHsI UMITYJILCHBIX XapaKTePUCTUK (peppOMarHeTUK UCIIONb30BaTh
TEHEPATOP OJHOINOJSPHBIX UMITYJIECOB?

[Touemy npu UMITYJILCHOM NIepEeMarHU4YMBaHUM BpEMsI IepeMarHUuMBaHus yObIBaeT MpU
YBEJIMUEHUH HANPSHKEHHOCTH MO ?

Kakum o0Opaszom s dexTrBHas KO3PPUIMEHT 3aTyXaHHsI U Macca JOMEHHOM rpaHUIIbI
3aBUCST OT €€ MHUPUHBI?

Hcnone3ys ypaBHEeHUE ABUKEHUS JOMEHHOW IPaHULbl, HAWUTE 3aBUCUMOCTB €€ CKOPOCTH
OT BPEMEHH I10CJIE OTPhIBA OT Je(EKTA.

Hcnone3ys perienne npeaplayieil 3a1a4u, OLEHUTE BpeMsl yCTaHOBJICHUS CKOPOCTH
JIOMEHHOM T'PaHMIIbI.

OnenuTte paccTosiHuE, IPOXOAUMOE TOMEHHON I'paHULIEH 3a BpEMsl YCTaHOBJICHUS €€
CKOPOCTH.

Hcnonb3ys ypaBHEHNE ABM)KEHUS JOMEHHOM IPaHUIIbI, ONIPEIEIUTE PACCTOSTHUE,
IIPOXOJUMOE I'PaHULIEH TOCIIE BBIKIIOYEHHUS MATHUTHOTO ITOJISA, €CJIN IIEPE]] BEIKIFOYEHUEM
II0JIsI OHA JIBUTAJIACH C IIOCTOSIHHOM CKOPOCTBIO.

Onenute BpeMs, B TEUEHHUE KOTOPOTO OCTAHOBUTCS JOMEHHAs TPaHMIA, [TOCIIEe
BBIKJIFOYEHHS] MAarHMTHOTO MOJIs, €CIH MEPE BHIKIIOUEHUEM I10JIsSI OHA JIBUraJlach ¢
MTOCTOSIHHOM CKOPOCTBIO.

OOBscHUTE 3aBUCUMOCTH CKOPOCTH JJOMEHHOM T'PAHUIIBI OT €€ ITUPUHBI.



40. CpnenaiiTe CpaBHUTENBHBIA aHATN3 MarHuToonTu4eckux 3¢ dexro Dapanes,
HKBATOPHAIBLHOTO, MEPHIMOHAIBHOTO U NoJsipHOTO 3¢ dexToB Keppa (obmactpb
MPUMEHEHHUS, JOCTOMHCTBA, HEIOCTATKH ).

Cnucok BONPOCOB K 3a4€Ty
OO6mas knaccuuKaIys MarHUTHBIX MaTePUAIIOB.
MarHuToMsTKHE, MarHUTOTBEPABIC, MaTepHalIbl CIIEHUAIBHOTO HA3HAUCHUS, MarHUTHBIC
MaTepHalbl MUKPOJIEKTPOHUKH.
3. MarunuTtoMsarkiue wmarepuansl. BrausHue BuxpeBbix TOKOB. CkuH-3Qdexr. [nmybuna
IPOHUKHOBEHUS MArHUTHOTO MOJIS.
4. BricokouyactoTHble MaTepuansl. Depputsl. GeppomarHuTHbI pe3oHanc. CTaOMIBHOCTD
CBOMCTB (heppHuTOB.

N —

5. MaruutotBépasie Marepuanbl. OCOOCHHOCTM HW3MEPEHUS MAarHUTHBIX CBOMCTB
IIOCTOSTHHBIX MarHUTOB.

6. ToHkne MarHuTHbIE IIEHKU. MaTepuaisl Uil IEPIEHAUKYIIPHON MarHUTHOM 3aIHCH.

7. Awmopdubie MaTepuansl. [Ipoure MarHUTHBIE MaTEPUATTBI.

8. DJEeKTpOMarHuThl, NOCTOSIHHBIE MAarHUThL. CO3/1aH1E OJHOPOAHBIX TOJIEH.

9. Meroabl cO31aHUS U U3MEPEHUSI UMITYJIbCHBIX U BHICOKOYACTOTHBIX MOJEH.

10 MarauTtHbIe HU3MCPCHUS B MMOCTOSHHBIX MAIrHUTHBIX ITOJIAX.

1 1 MarauTtHbIe HU3MCPCHUS B IICPEMCHHBIX U UMITYJIbCHBIX MAarHUTHBIX ITOJIAX.

12. JlaTuvKu MarHUTHBIX TIOJIeH, YETHOTAPMOHHYECKHE TTPeoOpa3oBaTeIM MAarHUTHOTO TTOJIS,
KBAaHTOBBIE MATHUTOMETPHI. MarHUTHbIC TOTEHIIUATIOMETPEI.

13. Knaccudukanus MarHuToonTuaeckux 3pQexTos.

14. OnTuka 1 MarHUTOONTHKA METAJLIOB.

15. MeToibl MAarHUTOONITUYECKUX U3MEPEHUI.

16. HIyKIMOHHBIE 1 MATHUTOONTHYECKHE METO/IbI aHAJIOTOBOTO U ITU(GPOBOTO
CHHXPOHHOTO HakorwieHus. HabmroieHne JOMEHHON CTPYKTYPHI ¢ TOMOIIIBIO A dekTa
®dapanes, MEpUANOHATHHOTO U TOJSIPHOTO MarHuroontudeckux a¢dexros Keppa.

Ha 3au€THOM MeponpusTHH CTyAEHTY NpeaiaracTcs pelnTh | 3a1auy U3 npeajiaraeMoro
IIepeYHs 3a7a4 U 1aTh OTBETHI HA 2 BOIIPOCA U3 CIIUCKA BOIIPOCOB K 3a4ETy.

l'[paBmIa BbICTABJICHUS OLICHKU
Ilo utoram 3auéTa BEICTABIISICTCS OJJHa M3 OILICHOK: «3a4Y€T» UJIHN «HE3a4YCT».

OueHka «3a4TeHO0» BBICTABIISETCS CTYACHTY, KOTOPBIN BBIMOJIHUI BCE padOThI U3
MPCAJIOKCHHOTO EMY MEPCUHS B COOTBCTCTBUU C H.S, peIInII 3a/la4y UJIN XOTHA 651 Harucal
ypaBHEHUS, )i € pelieHus U MPeICTaBIseT NPUHIUN pelIeHUs peaoKeHHoM 3anaqn. [Ipu
OTBCTC HA KOHTPOJIbHBIC BOIIPOCHI NPOABJISACT IOHUMAHUC CYTH U3JIaraCMbIX HBHCHHﬁ,
MOJTBEPXKJIAeT UX MAaTeMaTUYECKUMU BBIKJIaIKaMH, 3HA€T METO/Ibl MArHUTHBIX U3MEPEHUI],
(1)I/I3I/I‘-IGCKI/IC IMPUHIUIIBL, JICKAIIUC B UX OCHOBC; BJIaZICCT HABbIKAMHU 3KCIICPUMCHTAJIbHBIX
U3MEPEHU MarHUTHBIX CBOMCTB (DepPOMArHUTHBIX U CIIA0OMarHUTHBIX BEIIECTB,

paboTHI C COBPEMEHHOM JIEKTPOHHOM armapaTypomu.

OueHkKa «He3a4TeHO0» BbICTABIISETCS CTYJAEHTY, KOTOPBIA HE BBIMOIHUI XOTs Obl OHY
n1abopaTopHyto paboTy, HE 3HAeT (PU3MUECKUE IPUHLIUIIBI METO0B MarHUTHBIX H3MEPEHHIH,
0COOCHHOCTH HaMAarHUYMBAaHMSI TOHKUX IJIEHOK U MUKPOOOBEKTOB, (hU3HUECKUE SBICHUS MpU
HAMarHUYUBaHUU (HEPPOMATHETHKOB.
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IIpuiio:xkenne Ne2 k padoyeid mporpaMme M CIUANINHbBI
«MarHuTHble U3MepeHusD)

MeToaudyecKue YKazaHud 1J1d CTYACHTOB 10 OCBOCHHIO TUCIHUIIJIMHBI

OcHoBHOW (opMOIl U3ydeHHs Y4eOHOro Marepuana Mo AUCHUILTHHE «MarHuTHbIC
U3MEPEHUS» ABIAIOTCS Ja00paTOPHbIE 3aHATHS.

JlJiss yCHEImHOTO OCBOEHUS IUCIMILTUHBI BAKHO BBINOJIHEHHWE JOCTATOYHO OOJBIIOTO
KOJIMYECTBa J1a0OpaTOpHBIX pabOT, CaMOCTOSATEIBHOTO pEHICHUS PEKOMEHAYEMBIX 3ajad.
Bonpiioe BHUMaHME TOMKHO OBITH yIEJICHO JOMAITHEH MOATOTOBKE.

DKcnepuMeHTalIbHbIE Ja0OpaTOPHBIE HUCCIEIOBAaHUS OCYIIECTBISIOTCS MHIWBUIYabHO.
JlaboparopHbie paboThl crpynmnupoBansl 1o 4 pazaenam: III - (1 -3), IV - (4-10), V - 11, VI -
(12-16). Ilarp maGopaTopubix pador (3-6, 13) sBuArOTCS OOs3aTeNbHBIMH. JIJIS KaKIOTO
CTYZCHTA COCTABJIACTCSI CBOW HAOOP JOMOJHUTEIBHBIX JJa0OPATOPHBIX PabOT, KaK MPaBHIIO, OT
OJIHOM JI0 IBYX paboT u3 pasnena. ITO MOXKET ObITh Kak HAOOp M3 KaKIOTO pas3jena, Tak U u3
4acTH pa3fenioB. MUTenbHOCTh BHITIOJHEHHS OAHOUN J1aOopaTOpHOU PabOTHI MOXKET COCTABIIATH
oT 3 710 6 9acoB, YTO OMPEIEIAETCS YPOBHEM CIIOKHOCTH 3a7aHus, TTyOMHON UCCIIeT0OBaHMS.

B Hekoroprix mabopaTopHbIXx paboTax (OHM OTMEYEHbl 3BE3/IOUKON) Hapsay ¢
9KCIIEPUMEHTOM OCYIIECTBIISIETCS KOMIIBIOTEPHOE MOJIEIMPOBAHUE HCCIEAYEMBIX SBICHUU C
TMOMOIIBIO MPOrpaMM ABYMepHOro Mmojeauposanus QField, FEMM 4.0, OOMMF, MuMax®.
KomnbioTepHoe MojenupoBaHUE OCYIIECTBISETCS Kak B J1abOpaTopuu MoJ PYKOBOACTBOM
MpernoaaBaTess, TaK ¥ CAaMOCTOSATEIHHO.

Jli1s Toro uyToObl 1a00paTOpHBIE 3aHATHS MPUHOCWIM MAaKCUMAaJIbHYIO MOJb3Y, MEpel uX
BBITIOJTHEHHEM HEOOXOMMO 03HAKOMUTHCS ¢ GU3NYSCKUMU SBICHUSMU, U3y9aeMbIMHU B padoTe,
TEOpHUel 3TUX SIBICHUMN, HUCIOIb3yEMbIMU 3KCIIEPUMEHTAIBHBIMU MeToAaMu. Oco0oe BHUMaHUE
cienyer oOpaTUTh Ha 00pabOTKYy pe3yldbTaToOB W3MepeHuid. [l 3Toro pekoMeHIyercs
HCTIOJIb30BaTh PsJl CIEIUATM3UPOBAHHBIX KOMITBIOTEPHBIX MPOrpamMM, B HaCTHOCTH, makeT “LR”
(cMm. ITpunosxxenue LR).

IHoaroroBka Kk 3a4éry

3auéT BBICTABISETCS HA OCHOBAaHMM OLEHKU 3HAHWN TEOPETHUYECKOro MaTepuaja U 10
pe3ynbpTaraM J1abopaTopHBIX paloT.

[Ipu moarotoBke K 3a4€Ty cleqyeT IPOCMOTPETh BECh MaTepuan IO ClIaBaeMoil
JTUCLUIUIMHE, OTMETUTh Al ceOs TpyaHble Bompochl. OOs3arenbHO B HHX pa3oOpaTbes. B
3aKIJIIOUEHUE ellle Pa3 1eIeco00pa3HO MOBTOPUTH OCHOBHBIE MOJIOKEHHUS.

TpeboBanust K opraHu3auy MOATOTOBKU K 3a4€Ty T€ )K€, YTO U MU 3aHATHSAX B TEUCHUE

cemMecTpa, HO COOJII0IaThCsl OHM JIOJDKHBI 00JIee CTPOTO:

- OYECHb BAXHO COOJIOZCHUE PEKUMa JIHS; COH HE MEHEe 8 4YacoB B CYTKH, 3aHATHUS
3aKaHYMBAIOTCS HE MO3JHEE, 4eM 3a 1-2 yaca 10 cHa. OnTumanbHOE BpeMs 3aHITUH - YTPEHHHUE U
JTHEBHbBIC Yachl. B mepepbiBax MeXAy 3aHATHAMH PEKOMEHAYIOTCS MPOTYJIKU Ha CBEXEM BO3IyXe,
HEYTOMUTEIIbHBIE 3aHATHSI CIIOPTOM;

- TIpY MTOJATOTOBKE K 3a4€Ty JOJDKHBI OBITH 3apaHee MOoJ00paHbl XOpoUIre YYeOHUKH (HY,
XOTsI OBl OJTUH).
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