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I. AHHOTAIIUA

1. lleap n 3apa4y AMCUUIIMHBI

L]envio oceoenus Oucyuuniutbl A6eMCs.

e (QopMmupoBaHHWE Yy CTYJACHTOB CHCTEMHOrO0 II0JX0Jla K BBINOJHEHUIO
MOCTaBJICHHOW MPAKTUYECKOM 3aJaud B 00JACTH HCCIICIOBAHUS MAarHUTHBIX CBOMCTB
¢busznueckux 00BEKTOB ((heppOMarHUTHBIX M JAp.) B YCJIOBHSX JTUHAMHUYECKOTO
HaMarHUYHUBaHUA U NTepeMarHUIUBaHUS.

3adauamu oceoenus OUCYUNTIUHDL AGTIAIOMCAL:

® 3HAKOMCTBO  CTYJICHTOB C  OCHOBHBIMU  METOJMKAMH  H3MEpPCHUS,
METPOJIOTUYECKUMU XapaKTepUCTUKAMHU " crmocodbaMu MPUMEHEHUS
MarHUTOU3MEPUTEIbHBIX CHUCTEM JIJI1 IOJy4YeHHss HWHPOpMalMu O CBOHCTBaX
(heppOMarHUTHLIX MaTEPUAIOB B IEPEMEHHBIX MAarHUTHBIX MOJISX;

® BEIpa0OOTKAa MPAKTHUUYECKHUX HABBIKOB MCIIOJIB30BAHUS OCHOBHBIX METOJIUK
U3MEPEHUS MArHUTHBIX CBOMCTB (PEppOMArHUTHBIX OOBEKTOB B IMEPEMEHHBIX
MAarHUTHBIX TIOJISX;

® [IOJITOTOBKA OOyYarIIMXCS K TMPOXOXKISHUIO BCEX BHJIOB IIPAKTHK,

BBIITOJIHCHUIO Hay‘IHO-I/ICCJIG,Z[OBaTCJII)CKOfI u BBIHYCKHOﬁ KBaJII/I(i)I/IKaHI/IOHHOI‘;I pa6OTBI.

2. MecTo aucuuiuinHbl B cTpykrype OOII

Jucuunnmnaa «IIpouecchl nepeMarHi4MBaHusl MarHETUKOBY U3Y4aeTCsl B MOJYJIE
«MaruutHbele Matepuansl B panuodusuke» brnoka 1. JJucuuniauHbel 4acth yuyeOHOTO
1aHa, GopMUpPYEeMOil ydacCTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH,

CopeprkaTeabHO OHA Pa3BUBACT MPAKTUYECKHE HABBIKU MOJy4YeHUs] MH(DOpMaAuu
O MAarHUTHBIX CBOICTBaX peaJbHbIX (PU3NYECKUX OOBEKTOB, M3yYaeMbIX B
€CTECTBEHHOHAY4YHOM U npohecCuoHaTBEHOM LUKJIaX («Marnetusm B
KOHJICHCUPOBAHHBIX cpefax», «MarHutHele wusMepeHus», «OCHOBBI (HU3NYECKOTO
MaTepHUaJIOBEICHUS U TIp.).

OOyuyaromuiics TOTOBUTCS K AaKTUBHOM pa0oTe Ha MNPAKTHUYECKUX U

Ja00paTOPHBIX 3aHATUAX B Ipollecce OCBOeHMs mporpamMbl HampasieHus 03.03.03 —



PaI[I/IO(l)I/IBI/IKa, IMPOXOKACHUIO BCCX BHUAOB IIPAKTHUK, a TAKIKC BBIIOJIHCHHWIO HAY4YHO-

UCCIIEIOBATENCKON pabOThI U MOJATOTOBKU BBIMTYCKHON KBaTU(UKALMOHHON pabOTHI.

3. O0beM aucuMmIuHbI: 4 3adeTHple eauHUNGl, 144 akageMHYECKHUX 4YacoB, B

TOM YHUCJIE.

KOHTAKTHAasl ayIuTOpHAasi padora: yiekiuu 26 Jyacos, JlabopaTopHbIe pabOThl 52

4yaca, B TOM YUCJIE MPAKTAYECKasi TOATOTOBKA 52 yaca;

camMocTosiTeIbHAs padoTa: 66 4acoB, B TOM YMCJIE KOHTPOJIb 27 4acoB.

4. HﬂaanyeMble PE3YJIbTATHI Oﬁy‘leHl/IH o JUCHUIIIMHE, COOTHECCCHHBIC C

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeJIbHOM MPOrPAMMBbI

[Inanupyemble pe3yIbTaThl OCBOCHHUS
00pa3oBaTeNbHON POTPAMMBI

(popmupyemMbie KOMIIECTCHITHH )

HJIaHI/IpyeMBIe PE3YJIbTAThI 06yquI/151 IO AUCHUIITIMHEC

VK-1. CnocobGeH oOCymecTBIATh IOUCK,
KPUTHYCCKHI aHaIW3 U CUHTE3 MH(OpMaIuH,
MPUMEHSATh CUCTEMHBIN MMOJIXO0/ JI PELICHUS
MOCTABJICHHBIX 3aJ1a4.

VYK-1.5. PaccmarpuBaeT u npeiaracT BO3MOXKHBIE
BapUaHThl PEIICHUs MOCTABICHHOMN 3a/1a4M, OLIEHUBAs
UX TOCTOMHCTBA U HEJOCTaTKHU.

[IK-4. CnocobeH mNpoBOAUTH  HAYYHO-
UCCIIeIOBATENbCKUE u OTIBITHO-
KOHCTPYKTOPCKHE pa3palboTku o

OTACJIIbHBIM pa3/icjiaM TCMBI.

[TIK-4.1. OcymectBusier cOop, 00pabOTKy, aHAIHM3 H
00001IEeHrE [IEePEI0BOrO OTEYECTBEHHOT'O u
MG)KIIYHapO)IHOFO OIIbITa B COOTB@TCTBYIOIHCﬁ
0071aCTH HCCIIeT0OBaHUIA.

I[1IK-4.4. Pemaer aHaauTH4YeCKHE 3aJadd B 00JIacTH
(U3NIECKOT0 MaTePUAIOBEICHUSI.

5. @opma NpoOMeKYTOYHOM ATTECTALMH U CEMECTP MPOXO0KIACHUS

DK3aMeH B 8 cemecTpe.

6. SA3bIK NMpenogaBaHusA. PyCCKUI.




Il. Conepxxanue IMCHMIIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3gesiam) ¢

YKazanueM OTBCACHHOI0 Ha HHX KOJAHYECTBA AKAICMHUICCKHUX YacoB M BHUAOB

Y4eOHbIX 3aHATHH.

1./L1s1 CTYyA€HTOB 04HOM (popMBI 00yUEeHUA

Y4yeOHast mporpaMmMa — HAMMEHOBAHHE
pas3zesioB U TeM

Bceero
(dac.)

KonrakTHas padora (dac.)

Camocros
TenbHast
pabora, B
TOM YHUCIIE
Kontpous
(dac.)

Jlexuun

JlaGopatopHsble
paboThl

BCEro | B T.4.
I1I1

BCCTO

B T.4.

111

1 [ToBeneHre MarHUTOMSTKUX
(eppOMarHeTHKOB B IOCTOSIHHBIX MarHUTHBIX
HOJAX (CTAaTMYECKUE CBOMCTBA MAarHETUKOB)

18

8

8

2. [ToBeneHre MarHUTOMSATKUX
(eppOMarHeTHKOB B IEPEMEHHBIX MArHUTHBIX
NOJAX (IMHAMUYECKHE CBOMCTBA MarHETUKOB).

18

3. [epemarumunBanme GpeppoMarHATHBIX
MaTepHUaIoB MarHUTHBIM I10JIEM, UIMEIOLUM
IIEPEMEHHYIO U IIOCTOSTHHYIO

COCTAaBJIAIOLINE.

19

4. [enu u 3a1a4n U3MEpEHUs
MarHuTHbIX cBoicTB MMM. [IpuHLHTIBI
MOCTPOEHUS U3MEPUTENBHBIX YCTPONCTB.
OO6mnexTh! uccnenoBannsi CriocoObl MOMTyYeHHUs
MIEPEMEHHBIX, IOCTOSHHBIX U
KOMOMHHUPOBAaHHBIX MArHATHBIX ITOJICH.

18

5. MeTop1 UBMEPEHUS CTAaTUYECKUX
CBOICTB MarHUTOMSITKUX (DepPOMArHETHKOB

18

6. Mertozb! n3MepeHus AMHAMUYECKUX
CBOWCTBA MAarHUTOMSITKHX (DeppOMarHeTHKOB
(IMHaMUYecKue CBOWCTBAa MarHETUKOB):
6.1.00beKT UCCIENOBAHNS,

6.2. UccnenoBanue mporeccoB
HaAMarHUYMBaHUS MarHUTOMSTKHX
(dbeppoMarHeTHKOB B IEPEMEHHBIX
MarHUTHBIX MTOJIAX (M3MEpeHUe
JTMHAMUYECKOM KPUBOW HAMarHUYUBAHHUS);
6.3. [lorepu Ha MepeMarHUYMBaHHE,

6.4. I3yyeHre MarHUTHON IPOHUIIAEMOCTH
MarHUTOMSTKHX eppOMarHeTHKOB Ha
BBICOKHX YacTOTaXx;

26

12

12




6.5. JInHamudeckas meTyisi TUCTEPE3HCa,;
6.6. [Ipumenenue Gpa3zo0uyBCTBUTEIBHBIX
MPUOOPOB JJI UCCIIEAOBAHUS
THCTEPE3UCHBIX KPUBBIX MATHUTOMSITKHX
MarepuasioB npu yacrorax 10 1000 I'o.

9K3aMeH 27 27
NTOI'O 144 26 52 66
I11. O0pa3oBaTeqbHbIC TEXHOJIOTHH
Y4eOHas mporpaMMax- HaiMEHOBaHHE Bun 3anstus OO0pa3oBareibHbIC
paszienoB U TeM TEXHOJIOTUU

1. [ToBeneHre MarHUTOMSTKUX Jlexyuu, nabopamopnvle | Akmugnoe crywanue.

(heppOMarHeTHKOB B TOCTOSIHHBIX MArHUTHBIX | pabomul Pewenue

MOJISIX (CTaTUUECKHE CBOMCTBA MATHETUKOB) UHOUBUOYATILHBIX 3A0aY

2. [loBeneHne MarHUTOMSITKUAX Jexyuu, nabopamopmvie | Akmugnoe cayuwianue.

(heppOMarHeTHKOB B [IEPEMEHHBIX MATHUTHBIX | pabomul Pewenue

MOJISIX (JMHAMHYECKHE CBOMCTBA MarHETHKOB). UHOUBUOYATILHBLX 3A0aY

3. [TepemarnmunBanne GeppoOMarHuTHEIX | Jlekyuu,  aabopamophvle | Akmugnoe crymanue.

MaTepUaliOB MArHUTHBIM TIOJIEM, UMEIOIIIUM pabomol Pewenue

MIEPEMEHHYIO U ITOCTOSHHYIO UHOUBUOYATILHBIX 3a0aY

COCTABIISIOLIHE.

4. Llenu u 3a1a4n U3MEPEHUSI Jlexyuu,  nabopamopmvle | Akmugnoe cryuanue.

MarHuTHbIX cBoicTB MMM. IpuHupIie! pabombi Pewenue

MIOCTPOECHUS U3MEPHUTENBHBIX YCTPOUCTB. UHOUBUOYATILHBIX 3a0aY

O0bekThI HecnenoBanust CriocoObI MOTyICHHS

MIePEMEHHBIX, TOCTOSIHHBIX U

KOMOWHHPOBAaHHBIX MATHUTHBIX TTOJIEH.

5. MeTo/1bI I3MEPEHHS CTATHYECKIX Jlexyuu,  nabopamopmvle | Akmugnoe cywanue.

CBOWCTB MarHUTOMSATKUX (DEPPOMarHeTUKOB | pabomul Pewenue
UHOUBUOYATILHBIX 3A0aY

6. MeTobl H3MepeHHs TMHAMHUYECKHX Jlexyuu, nabopamopmvie | Akmugnoe cyuanue.

CBOWCTBA MAarHUTOMSITKHX (DepPPOMArHETHKOB | pabomul Pewenue

(ImHAMHMYECKHE CBOMCTBAa MAarHETUKOB):
6.1.00beKT UCCIENOBAHNS,

6.2. UccnenoBanue mpoIieccoB
HaMarHMYMBaHUS MarHUTOMSTKHX
(beppOMarHeTUKOB B EPEMEHHBIX
MarHUTHBIX MOJISIX (M3MepeHHe
JMHAMUYECKOM KpUBOM HaMarHUYUBaHMS);
6.3. [lorepn Ha MepeMarHHYMBaHHUE,

6.4. I3yueHre MarHuTHON MPOHULIAEMOCTH
MarHUTOMSTKUX ()epPOMarHeTHKOB Ha
BBICOKMX YacTOTax;

6.5. /lunamudeckast meTJisi THCTEPE3NCa;
6.6. [Ipumenenue Gpa3z0uyBCTBUTEIBHBIX
MPUOOPOB I UCCIIEAOBAHUS

UHOUBUOYATILHBIX 3a0aY




THCTEPE3UCHBIX KPUBBIX MArHUTOMSTKHX
MaTepuaios rnpu yactorax a0 1000 I'm.

IV. Ounenounblie MaTepuaJbl ISl NPOBeIeHUs] TeKyLeH U MPOMEeKYTOYHOM
aTrecTalun

®opma mnpoBeJeHUs 3K3aMeHa: CTYACHTBI, OCBOMBIIWE MpPOrpaMMy Kypca,
MOTYT IIOJYYUTh OLICHKY II0 UTOTaM CEMECTPOBOM U MOJYCEMECTPOBOM PEUTHHIOBOU
arrectauuu cornacHo «llooxxeHuto o pedTuHroBo cucrteme oOydenus TBI'Y»
(npotoxoi Ne8 ot 30 anpens 2020 r.).

Ecmn ycnoBus «llosoxeHnss 0 peNTUHIOBOM CHCTEME ...» HE BBIIOJHEHBI, TO
AK3aMeH caaeTcs coryiacHo «l1oy10KeHnIo 0 MPOMEKYTOUHOM aTTecTaluu (PK3aMeHax U
3ayeTax) OOywarouMxcs MO IMporpaMMaM Beiciiero oOpazoBanust TBI'Y» (mpoTtokon
Nell ot 28 anpens 2021 r.)

Jliis mpoBeeHus TeKyLel U MPOMEKYTOYHOM aTTeCTALUM:

YK-1. Cnoco0eH o0CymecTBJISITb MOWCK, KPUTHYECKHII AHAJIW3 M CHHTE3
HH(POpMALMH, NPUMEHATh CHUCTEMHBIH MOAXOA /Il PelleHUs] NMOCTABJIEHHbIX
3ajga4:

YK-1.5. PaccmaTtpuBaeTr u npeiaraetT BO3MOXHBIE BAPUAHTHI PEMIEHUS ITOCTABICHHON
3a/1ayu, OLIEHUBAs UX JOCTOMHCTBA U HEJIOCTATKHU.

3aganue:

OtBer Ha Bompoc: 1. .Onucate NOPANOK MPUHATUS PEIICHHS NpU BbIOOpE
crnocoba Co3/laHMsl HAMAarHUYMBAIOIIETO TOJS (MCTOYHMKA MArHUTHOTO IOJIS),
UCIIOJIb3yEMOT0 B CXEME Il M3MEpPEHUsl JMHAMUYECKOW KpUBOW HaMarHUYMBaHUS
MarHUTOMETPUYECKUM METOJIOM.

2. OnmcaTh CTPYKTYpPY IMOCTPOCHHSI U3MEPUTEIBHOIO YCTPOMCTBA ISl U3MEPEHUS
JUHAMUYECKOM NETJIM TUCTEPe3nca AJis MOJI0COBOT0 MM TOPOUIATILHOTO 00pasia.

Cnocod aTrrecTanum: yCTHBIM

Kpurepuu oueHku:

1. He ananu3upyeTt X0/ NpOBEIEHHUS SKCIEPUMEHTA MPU COCTABIICHUHU aJrOpUTMa

BBINIOJTHEHUS TTOCTABJICHHOW 3KCIEPUMEHTAIILHOM 3aJauu.




2. Ucrionp3yeT JHIIb OTpPAaHWYCHHBIE 3HAHUS B O0JACTH  TOCTPOCHUS
OKCIIEPUMEHTAa TIPH COCTABJICHUHM aJTOPUTMa BBIMOJHEHUU OSKCIEPUMEHTATBHON
3a/1aqm.

3. YIOBIETBOPUTEIHHO HCIIONB3YEeT 3HAHUS IMOCTPOCHUS OKCICPUMEHTA IPHU
COCTaBJICHUH aJITOPUTMA BBITIOJTHEHUH ITOCTABJICHHOHN SKCIIEPUMEHTAILHON 3a/1adm.

4, YMeeT XOpOIIO WCTOJh30BaTh 3HAHUS TIOCTPOCHHUS OKCIIEPHUMEHTa, HO
JIOMTyCKAaeT OIMMOKHM TMPH COCTABJICHUU alTOPUTMa BBITIOJHEHUU SKCIEPUMEHTATBHON
3aJIauH.

5. CBoOOAHO BHaAeeT 3HAHUAMHM NPOBEICHHUS OJKCIEPUMEHTA W METOJaMU
COCTABJICHHSI AJITOPUTMOB BBITIOJIHCHUSI IOCTABIICHHOM SKCIIEPUMEHTAIBHON 3a/1a4H.
IIK-4. Cpnoco0eH mNpPOBOAUTH  HAYYHO-HCCIACAOBATEJbCKHE M ONBITHO-
KOHCTPYKTOPCKHE Pa3padoTKH MO OTAeJbLHBIM pa3ejiaM TeMbl:

IIK-4.1. OcymectBiaser cbop, 00pabOTKy, aHaau3 H OO0O0OIIEHHE IEepeIOBOIO

OTEUECTBEHHOTO M  MEXKIYHAPOJHOrO OIbITa B COOTBETCTBYIOIIEH 0OJacTH

HCCJICIOBAHUIM.

[1K-4.4. Pemraet aHaTuTHYECKUE 33/1a4l B 00JaCTH (PU3HUUECKOTO MaTepUaIoBEACHUS.
3ananmue:

OtBer Ha Bompoc: 1.Ilouemy mpu wHccreqOBaHMM YaCTOTHBIX 3aBHUCHUMOCTEN
MarHuTHBIX TApPaMETPOB C TIOMOIIBIO HW3MEPUTEIBHBIX CXEM C HCIOJIb30BaHUEM
TCHEPATOPOB 3BYKOBBIX CHTHAJIOB OTPAaHUYCHHONW MOIITHOCTH HEOOXOAMMO JIBUTATHCS OT
BBICOKHMX YaCTOT K HU3KUM (IIPUBECTH MPHUMEPHI).

2. Tlouemy mpu ompenesieHHH LEHBI JEJIEHUS CETKA IO TOPU3OHTAIBHOW OCH
ocrmuiorpada B CAMHHWIAX HANPSHKCHHOCTH MArHUTHOTO IO B BBIPOKCHHH

U W

; — HEO0OXOIUMO YUYHUTHIBaTh BeMMYMHBI Uy M Iy, @ HE 3HAYCHHE TOKa B

N
HaMarHU4uBaromei oOMoTke?
Cnoco0 aTrrecrauum. yCTHBIN
Kpurepuu oueHku:
1. He BnageeT HaBbIKaMU IPUMEHEHHSI COBPEMEHHOTO (PU3UUYECKOro 000pyA0BaHUS JIJIst

peHICHUA ITOCTABJICHHLIX 3aa1a4.



2. NmeeT oTnenbHBbIE MPEJCTABICHUS O BO3MOXKHOCTH HCIOJB30BAaHUS COBPEMEHHOTO
(bu3IIecKoro 000pyAOBaHMUS.
3. YI0BIETBOPUTEIBHO BIIAJEET OCHOBHBIMM HABBIKAMHU INMPUMEHEHHUS COBPEMEHHOTO
¢buznueckoro 060py10BaHMs, JOMYCKAET OTACIbHBIC OUTHOKH.
4. Xopo1io BiaseeT OCHOBHBIMU HaBbIKAMU IPUMEHEHUSI COBPEMEHHOTO (PU3NYECKOTO
00Opy10BaHus AJIsl PELLIEHUS OCTaBICHHBIX 3a/1a4.
5. CBoOOMHO BiageeT HaBBIKAMH TNPUMEHEHHS COBPEMEHHOro  (PU3UYECKOro
00Opy10BaHUs AJIsl PELLIEHUS] €CTECTBEHHOHAYYHBIX 3a/1a4.
V. YueO6Ho-MeTOAMYeCKOe U HHPOPMALIMOHHOE 00ecnieyeHne THCIUTITHHBI
1) PexoMeniyeMast tureparypa
a) OcHOBHas JUTEpATypa:
1. boposuk E. C. Jlekiuu no marnetusmy / E. C. BopoBuk, B. B. Epemenko, A. C.
MuiibHep. - MockBa: ®USMATIIUT, 2005. - 510 c. -DieKTpoHHBIA pecypc. -
Pexum nocrymna:

http://www.biblioclub.ru/index.php?page=book&id=75475

0) JonomHuTenbHas IUTEpaTypa:

1. 3aitnens A. H. OmmOku m3mepeHnil PuU3nyecknx BEJIMYUH: yueOHOe mocooue. -
Uzn. 3-e, crep. - Cankr-IletepOypr [u ap.]: Jlanb, 2009 (Apxanrensck). - 106 c.
Pexum JOCTyTIA:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=146

2) [IporpammMHOe oOecrieueHue

a) JIulieH3MOHHOE MPOTPaMMHOE 00eCTICUCHUE

0) CBOOOAHO pacrpocTpaHsieMoe MPOrpaMMHOE 00eCTICUCHUE

3) CoBpemenHnbie ipodeccroHanbHbie 0a3bl JaHHBIX U UH(HOPMAIIMOHHBIE
CIIPABOYHBIE CHCTEMBI

1.9BC«ZNANIUM.COM» www.znanium.com:

2.9bC «YHuBepcurerckas 6nbnmoTteka onnaita»https://biblioclub.ru/;

3.9BC «JIanp» http://e.lanbook.com

[TomHOTEKCTOBBIN AOCTY K )kypHaiam AIP (AmepukaHCkuii HHCTUTYT DU3HKN);

[TomHOTEKCTOBBIN AOCTYM K KypHajIaM M KHUTaM u3faTtenbcTBa Springer Verlag;


http://www.biblioclub.ru/index.php?page=book&id=75475
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=146
http://www.znanium.com/
http://e.lanbook.com/

[IoMHOTEKCTOBBIM JOCTYNI K OTIAEIBHBIM >KypHasaM K KHuram HMucturyra
WH)XEHEPOB M0 3JeKkTpoTexHuke u 3nekTpoHuke (Institute of Electrical and Electronics
Engineers);

PedeparuBras 06aza Inspec (moctym Kk pedeparaM © TOJHBIM TEKCTaM
MOHOrpa(uii U HayyHbIX CTaTed B o0nacTu (PU3HUKH, NEKTPOTEXHUKHU, DJIEKTPOHUKH,
KOMMYHHUKAaIMH{, KOMIBIOTEPHBIX HAyK U MHPOPMAIIMOHHBIX TEXHOJIOTUI).

4) TIlepeuenb pecypcoB UHGOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON  CETH

«I/IHTGPHCT», H€O6XOI[I/IMI>IX JJI OCBOCHUA TUCHHUITIMHBI

VI. Meroanyeckue MaTepuajJbl JiIs OOy4alIIUXC MO OCBOEHHIO
AUCHUIIMHBI

[lepeuens nabopatopHbix paboT mo Kypcey «lIpomeccel nepeMarHuYMBaHUs
MarHeTUKOB)

JlabopaTtopHas pabota Nel. Mzmepenne nuHaMUYecKON KpUBOW HaMarHUYUBaHUS

MarHUTOMSTKUX (EeppOMArHeTHKOB.

Ha6opaT0pHa;1 pa60Ta No2. I/ISY‘-IGHI/IG BJIMSAHHA YaCTOTBI IICPCMArHU4YKUBAIOMICTO

II0JIs1 HA X014 I[PIH&MH‘-IGCKOﬁ KpHBOﬁ HaMaroHn4iuBaHMUA.

JlabopaTtopHas pa6ora Ne3. M3ydeHue BAUSHUS MOJAMArHUYUBAHUS TIOCTOSTHHBIM

MarHUTHBIM MOJIEM Ha GOpMYy AMHAMUYECKON KPUBOI HAMarHMYWBaHUS.

JlabopaTtopHasa pabora No4. Ompenenenve ko3PpuUMEHTa pa3MarHMYMBaHUS U
3aBHCHUMOCTH €TI0 BEJIMYMHBI OT JUIMHBI 1 HAMarHM4eHHOCTH TOJOCOBBIX 00pa3LoB MO
OCHOBHBIM KPWBBIM HAMATrHUYMBAHMS.

JlabopaTopHas pabota NeS5. H3ydeHwe mnoTepp Ha TNepeMarHMYMBaHHE

(beppOMaFHHTHBIX 06p33HOB B 3aBUCHUMOCTHU OT BCIIMYWHBI MHAYKIIUH.

JlabopaTopHas pabGorta Ne6. M3ydyeHue YacTOTHOW 3aBUCUMOCTH IOTEPh Ha

nepeMarHnuuBanue GeppoMarHUTHBIX 00Pa3IoB.

JlabopaTtopHas pabora No7. PazneneHue moigHbIX MOTEPh HA TIEPEeMarHUYMBAHHE

Ha COCTaBHBIC HAaCTH.



1. JlabopatopHas pabota Ne§. M3ydenre BIUSHUS MOIMArHUYUBAHUS TIOCTOSHHBIM

MardMTHBIM II0JIEM Ha BCIIMYNHY IMOTCPb Ha NnepeMarnHninBaHue

dbeppoMarHuTHEIX 00pa3IIoB.

JlaGopatopHas pabora Ne9. OmpeneneHue WHAYKTUBHOCTH IMIIMHAPUYECKOM
KaTyIIKd  [POU3BOJIBHBIX  pa3MEpoB IO TMapaMmeTrpaM dSJICKTPUYECKOH IemnH
PE30HAHCHBIM CIIOCOOOM.

JlaGopatopHas  paGotra  NelO. OmpepesneHue  KOMIOHEHT  MarHUTHOM

IPOHUIIAEMOCTH TOPOUAAIBHBIX O0pa3lloB MAarHUTOMSTKMX MAaTepUualoB METOAO0M
KyMeTpa.

JlaGoparopHas padorta Nell. OnpeneneHue 4acTOTHOM 3aBUCUMOCTH HadalbHOMN

MarHuTHOM IMPOHHULIACMOCTH MCTOOOM KyMCTpa.

2. JlaGopatopHasi pabGota Nel2. OmpeneneHue KOMIUIEKCHOH MPOHUIIAEMOCTH
TOPOMJAJbHBIX ~ O0pa3lOB  MAarHUTOMSTKUX  MaTepuajoB C  IOMOUIbIO
aBTOMATUYECKOr0 MOCTa epeMeHHoro Toka E7-8.

JlabopaTtopHas pabota Nel3. Mcnonas30BaHue 3J€KTPOHHOTO ocLiorpada mpu

HCCICAOBaHUN I[PIH&MPI“IGCKOﬁ IICTJIIN TUCTCPLC3UCA (1)€ppOMaI‘HI/ITHBIX MaTCpUuaIOB.

JlaGoparopHas pabora Nel4. MccnenoBanue JUHAMHUYECKON METJIM THCTEpE3uca

(dheppOMarHuTHBIX MaTEPUAJIOB MOJIEM JIByXKaHaAIbHBIM (eppoTecTtepom TR-9801/A.
[Tpumepsl BBITIOJIHEHUSI TA0OPATOPHBIX PadOT

1. JlaGoparopuas padora Nel

N3mepeHne  OUHAMHUYECKOM  KPUBOW  HAMArHUYMBAHUS  MAarHUTOMSITKUX
(dheppoMarHeTuKoB

[leab paboOTHI: M3MEpPEHUE IMHAMHYECKOW KpPUBOM HaMarHMYMBaHHs (KpUBOM

MHIYKINH), TTOCTPOCHHE 3aBUCUMOCTHA AMIUIMTYIHOW MAarHUTHOW MPOHUIIAEMOCTH OT
BEJIMYMHBI HAMArHWYMBAIOIIETO TMOJIS,, OMPEAECICHUE HAYadlbHOW M MaKCHMAalbHOU
aMIUTUTYTHOM MarHUTHOW MTPOHUIIAEMOCTH UCCIIEAYEMbIX (DeppOMArHUTHBIX 00PA3IIOB.

Hcnonb3yemble mpuOOpsl M 000PYIOBAHKE: BOJBTMETPHI AJICKTpoHHBIE B3-38

(2 mT.), renepaTop 3ByKOBBIX curHaioB ['109; mpucraBka ¢ 00pa3oBbIM (OTHOOMHBIM)



conpoTtuBieHueM, oobpazenr Nel TtopomganbHO QOpMBI ¢ HaAMAarHUYMBAIOMIEH W; H
U3MEPUTENBHON W, 00MOTKaMU, IPOBOJA COEUHUTEBHBIE.
CrpykTypHas cxema Uisl U3MEPEHHsI JUHAMUYECKONM KpHBOW HaMarHMYHWBaHUS

METOJI0M aMIlepMeTpa-BosibT™MeTpa (puc. 1).

I3 B B;

Puc. 1. I3 - reHepaTop 3BYKOBbIX CUrHANoB; B; U B, - BONIbTMETPbI NEPEMEHHOrO TOKa;
O - obpaseu; Wi U W, - HAMarHM4YMBaKoLWan U U3MepUTeENbHAA 0BMOTKK; Ry — 04HOOMHOE

3aganue 1. M3mepenne nMHaMUYECKOW KpUBOM HAMarHUYMBAHUS.

Jlunamuyeckasi KpuBas HaMarHUYMBaHUS (KpUBask WHIAYKIIMU) U3MEPSETCS TPU
M3MEHEHUM TEPEMEHHOr0 HaMarHuuuBaroiiero mnojis (gactotoi 50 I') oT HyneBoro
(MUHUMAJILHOTO) 3HAYEHHS 10 MAKCUMAJIBHO BO3MOYKHOTO.

Ucnons3yst popmyast (1), (2) u usmepennsie 3Hauenust Eq u |y paccuurars
3Ha4YEHUs] HaMarHuyuBarouiero noyisi Hi 1 cooTBEeTCTByIOIME UM 3HAYEHUS WHIYKIIUU

Bi uccnexyemoro o6pasia.

Ecp[B] 108 Ecp[B]

B, [Ic]= By[T]=

a1l (oo, 4wy FLTYISET (e 1)
oy < Ol L] |4 |-y

bleod  cro, b em

[Toctpouts 3aBucumoctn B(H) wuccnemyembix oOpasiioB. I[lomyuennbie
pe3ynbTaThl MPEACTABUTH B Tpaduueckoii popme.
3aganue 2. [TocTponTh 3aBUCMMOCTH aMIUTUTYAHON MAarHUTHOM IMPOHUIIAEMOCTHU
OT BEJIMYMHBl HAMAarHUYMBAIOLIETO ITOJIS.
[Io naHHBIM, MOJYYEHHBIM IPH BBINOJHEHWH IEPBOrO 3aJaHUsA, PACCUUTATh H

IIOCTPOUTDH 3aBUCHUMOCTD aMHHHTYHHOﬁ MarHUTHOM IMPOHUIACMOCTH

" XomnoaHokaTaHHbIH ciuiaB 49K2DA: B(400 A/m) = 1,2-2,0 Ta, B(2500 A/m) = 2,1-2,2 T, Py g =
25-39 Br/kr, P2 0400 = 30-55 Br/kr, H, = 40-140 A/m, 1,=5500 [10].
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lLla.Ml’l]Z. HI 9

®3)

KaK (DYHKIHIO OT BHEIIHETO0 HAMArHUYUBAIOIIIETO MOJISI.

3HAYCHHE |,y OTPEACIACTCS W3 BhIpaKeHUs (3) Mpu MUHAMAILHOM 3HAYECHUU
HamaranguBatomero nojist (H—0) 1 pma — Kak MaKCUMallbHOE 3HAYCHHE OTHOIICHUS
B/H (mpu H—1,2H,).

['padrueckn HavaIbHAS Lypq ¥ MAKCUMAIIBHAS Ly, MATHUTHBIE MPOHUIIAEMOCTH
OTIPEENSIOTCS U3 U3MEPECHHBIX KPUBBIX HAMarHWYuBaHus. VIMeTh BBUY, UTO B CiIydae
paBeHcTBa MacmTaboB o ocsiMm B u H p..=tgo, a w.=tgp (puc. 2). Yroa a - yron
AOH mexnay kacatenbHOM K KPUBOM HAMAarHMYMBAaHMS IPU HAMAarHWYMBAIOLIEM II0JIE
ctpemsiemcs K 0 1 oceto nonst. Yroa 3 - yron BOH mexny kacarenbHON K KpUBOM
HAMarHWYMBaHUSA B TOYKE TIEpPEexXojJa OT YydacTKa HaMarHWYMBaHUSA K YYacTKy
HachllmeHus (2), mpoxodield 4epe3 Hadaiao KoopauHat. Ecnm macmTabbl Mo ocsim
pasubie u=k-tga (). k — otHOIIeHHE MacmiTaba o ocu B k maciiraby mo ocu H.

Juunamuyeckas kpuBass HamarHmuuBanusi B(H) wu 3aBucumocts WH) mns
KOKJIOTO W3 UCCIENYEMBIX O00pa3oB JOJDKHBI ObITh MPEJACTaBICHH HAa OJIHOMN
n KOOPJAMHATHOW IJIOCKOCTH.

Ilpumepvr 3a0anuii 011 NPOMENCYMOUHOU
ammecmayuu ycneeaemocmu
A Tunoevie  3a0aumuss ~ 011  OYEHUBAHUS

pe3yibmamos chopMuposaHHOCMU KOMHEmeHYUU

OIIK-2.

H
Puc. 2. K meronuke onpeaeneHus

:Llﬂaq.’/u/wax. H/’laﬂ/tl’l]l
- UTO IeKUT B OCHOBE ONPEACICHUS LICHBI JICJICHUS] CETKU MO BEPTUKAJIBHOM OCH

Kareropus 3HaTh:

_ UZcp i

my =
° 4w, fS ag

ocmiorpada B eIUHUIIAX HHIYKIIMHA C TIOMOIIBIO COOTHOIIICHUS
- [louemy auHaMHYECKHE CBOWCTBA MAarHETHUKOB JIMIIb YCJIOBHO MOTYT OBITh
Ha3BaHbl XapaKTEPUCTUKAMU UCCIIeayeMoro eppoMarHuTHOTro MaTepuana’?

Kareropmns yMeThb:




- OOBSICHUTH CXOJCTBO W pa3IWyue IUHAMUYECKON W CTAaTUYECKOW IMeTelh
ructepe3uca. Kakue (Qusudyeckne mporiecchl OTBETCTBEHHBI 3a IUIONMIA[b TETIU
ructepesuca. O00CHOBATH HA IPUMEpE.

- Omnucate cmocoObl TPUOMVIKEHUS 3HAYCHUN TOJYYCHHBIX JUHAMUYCCKUX
MarHUTHBIX XapaKTEPUCTHK, K 3HAUYEHUSIM CTAaTHYECKUX CBOMCTB HCCIIEyeMOro
dbeppoMarHuTHOTO 00BEKTa (CHOCOOBI IMOCTPOCHUS OOBEKTa MCCIACIOBAHHUSI W
M3MEPUTEIBLHOTO YCTPOMCTBA).

Tunogvie 3adanusi Ol OYEHUBAHUA  Ppe3VIbmamos  CHOPMUPOBAHHOCHU
xomnemenyuu [IK-1.

Kareropus 3HaTh:

- Cnioco0sbI MoTy4eHHUs] IEPEMEHHBIX MAarHUTHBIX MOJIEH (CTPYKTypa MOCTPOCHUS
HaMarHMYMBAIOIIETO yCTPOMCTBA, pacyeTHblie (OpPMYJbl, BBHIOOp MapaMeTpoB,
CBSI3aHHBIX C T€OMETpHUEH OOBEKTOB UCCIICTOBAHMS).

- Ilouemy O0OBEKT WUCCENOBaHUS, TMPEAHA3HAYCHHBIM JUII U3MEpEHUs
JTUHAMHYECKUX CBOMCTB MAarHETHKOB JIOJDKEH 00JianaTh JIMOO MUHHMMAJIbHBIM, JHMOO
HYJIEBBIM COOCTBEHHBIM MOJIEM pa3MarHUYUBaHUs?

Kareropus ymeTs:

- Onucath CTPYKTYypy MOCTPOEHUS U3MEPUTEIBHOTO YCTPOMCTBA JJIsl U3MEPEHUS
JUHAMUYECKONM KPHUBOM HaMarHW4WBaHUs (KPUBOM WHAYKIWMK) I oOpasia
TOPOUJATBHOU POPMBI.

- Kak MOXHO OLEHUTH BEJIWYMHY NOTEPh HA IEPEMAarHUYMBAHUE, MCHOJIb3YS
BHEIIHUN BU/JI IETJIM THCTEPE3UCA.

Karteropus BiaJieThb

- OnucaTh aJirOPUTM KU3MEPEHUS YaCTOTHOM 3aBUCHUMOCTH KO3PUUTHUBHOM CHIIBI
MIPU UCIIOJIb30BaHUU T€HEPATOPA MEPEMEHHBIX CUTHAJIOB C OTPAHUYEHHON MOIIIHOCTBIO.

- Kakoe 3nauenue JJIC wim Hanpsoxkenuss U, Ha KOHIIAX HM3MEPUTEIBHOMU
KaTylIKu (JA€HCTBYIOIEE, CPEIHEE WM aMIUIMTYJIHOE) HUCIOIb3YETCS MpPH pacuere
BEJIMYUHBI UHIYKIIUU UCCIIEAYyeMOTo 00beKTa?

Memoouueckue YKasarnus o peuterusl npakmudecKkux 6onpocoe



[lepeuens MeToMYECKUX Pa3pabOTOK, JOCTYMHBIX B HayyHOU Onbmuotexe TBI'Y

— http://library.tversu.ru mouMeHOBaH B CIIMCKE OCHOBHOM 6, 7 M IOIOJIHUTEILHOA & —

14 nutepatypsl.
IIprmepHBIE BONIPOCHI IS ITOTYCEMECTPOBON PEUTUHIOBOM aTTECTALlUN

[loBeneHue d)eDDOMaFHGTI/IKOB B IICPCMCHHBIX U ITOCTOAHHBIX MAIrHUTHBIX ITOJIAX!

1. OcobenHoctu moBeaeHUs (GEePpPOMArHETUKOB B IEPEMEHHBIX MAarHUTHBIX

noyisiX. [IpuauHBI OTIMYHST MAaTHUTHBIX MTAPaMETPOB, MOTYUYEHHBIX B TTOCTOSHHBIX

Y TICPEMCHHBIX MAarHUTHBIX MOJISTX OJUHAKOBON aMILIUTY/IbI.

2. luHaMHYeCKHEe CBOMCTBA MarHETHKOB (00IIee OIpe/IeICHHIE).

3. Kakne ycmoBus miepeMarHMYMBaHUS HEOOXOIWMO  YKa3blBaTh, YTOOBI
HCIIOJIb30BaTh MAarHUTHBIC XapaKTEPUCTUKH, OTIPE/ICIICHHBIC B IEPEMEHHBIX MAarHUTHBIX
TOJISIX.

MarsuTHBIN T'UCTEPE3UC:

1. MaruauTHslii ructepesuc. Iletns rucrepesuca. OnpeneneHus, IpuMepHI.

2. Iletns rucrepe3nca JUHAMHYECKass M cTaThudeckas (CXOJACTBO U OTJIMYHE).
Kakue ¢Qusnueckue mnporecchl OTBETCTBEHHBI 3a IUIOMIA[h TMETIU THUCTEpe3uca.
O06ocHOBaTh Ha MpUMeEpE.

3. Jlunamuueckas netis ructepesuca. Omnpenenenre. 3aBUCUMOCTD €€ (hOpPMbI OT
4acTOThl ~NpPU  TEHEpATOpE  IEPEMEHHOTO  HANpPSKEHHST  OFPAaHUYEHHOU WU
HEOTPAaHUYEHHON MOIIHOCTH.

4. IlpenenbHas NMeTIs TUCTepe3rca (ONpeaesieHue).

5. YactHas meTis TUCTEpPE3UCa, CEMEWCTBO YaCTHBIX IIE€TENIb THCTEpPE3Uca
(onpenenenusi, npumepbl). CHMMETPUYHBIE W HECUMMETPUYHBIC THCTEPE3UCHbBIC
LUKJIBIL.

HamarunuuBanue d)GDDOMaFHeTI/IKOB B IICPEMCHHBIX M ITOCTOAHHBIX MArHUTHBIX

HOJISIX:

1. KpuBas HamarHnurBaHus (OnpeiesieHue), BUIbl KPUBBIX HaMarHUYHMBaHUsI.

2. JluHamMuueckasi KpuBas HaMarHU4YWBaHWUs (OCHOBHasi KpWBas WHIYKIUH).
Onpenenenue. CXOACTBO W pa3iiMyue MEXAYy AUHAMHYECKOM M CTaTHUYECKOM

KPHUBBIMH HaAMAarHU4MBaHWA.


http://library.tversu.ru/

3. KpuBas mnepBoHauampbHOro HamarHuuuBanus. OrmnpeaeneHue, Crocoo

U3MEPEHHUS.

4. KpuBas mnepBoHauaJbHOIO HaMarHWYMBaHUs (ONpEAENICHUE, YCIIOBUS
MOJIy4eHUs], 00IaCTH KPUBOM HAMarHMYMBAHMS, IIPUMED).

5. OcHoBHast KpuBas HaMmarHuuuMBaHusa (MHAyKuuu). OmnpeneneHue, crnocod
HOJTyYEHUSI.

MaruuTtHasg OpOHUIIAEMOCTE:

1. MarauTHasi IPOHUIIAEMOCTh (OIpeeICHuE).

2. MakcumasbpHas aMIUTUTY/AHasE MarHUTHAsS TIPOHUIIAEMOCTb Umax. Onipenenenue,
dbopma 3amucu (hopMysbHBIE BbIpakeHHUs). OnucaTh AKCIEPUMEHTAILHBIE CIIOCOOBI
OTIpeIeICHHUS.

3. HaganpHas aMmumTyaHass MarHWTHAs TPOHHUIIAEMOCTh L. OTmpeacieHue,
dbopma 3anucu (hopmysbHBIE BbIpakeHUs1). Onucarh HKCIEPUMEHTAIBHBIE CIOCOObI
oTnpe/eeHUs.

4. JlnHamMuueckasi aMIUIUTYAHAsT IPOHUIIAEMOCTh L. Omnpenenenne. CXOACTBO U
paznuyre TMHAMUYECKON Ll; U CTATUYECKOHU |, aMIUTUTYHOW MPOHUIIAEMOCTH.

5. AMIMTyIHas MarHuTHas TIPOHUIIAEMOCTh M e¢ BHUAbl. Kakas kpupas
HAMarHWYMBaHUS JIGKUT B OCHOBE OMpEICICHUS AaMIUTUTYJHOW MarHUTHOMN
MIPOHUIIAEMOCTH.

VI1l. MaTepuajibHO-TeXHUYECKOe oDecriedeHne

VY4ebHO-HayuHas 1. JIaGopaTopHble 3JIEKTPOHHBIE BECHI C Microsoft Windows 10
nabopaTopus rupeii M-ER 122ACF JR-600.01 LCD Enterprise.
MarHUTHBIX U 2. Bompr™merp AKUIT-2101 MS Office 365 pro plus

NMEKTPUUECKUX 3. Bomermerp AKUIT-2101 Kaspersky Endpoint Security
n3mepenuit Ne 40 4. ICTOYHUK  TUTaHHA C  ONIMeH s Windows

(170002 Teepckas unrepgeiica USB AKUII-1141 Apxusatop 7-Zip - GecriaTHO
00:1., T. TBEpb, 5. UcToyHHUK MNHTaHUS C  OIIUEH Acrobat Reader DC -

Canossrit niep., a. 35) | unrepdeiica USB AKUII-1141 OecrutaTHO
6. Komnerorep iRU Corp 510 I5-| Google Chrome — GecriatHo
2400/4096/500/G210-512/DVD- ITouta Outlook — 6ecriatHo
RW/WT7S Origin 8.1 Sr2 -
7. Kommnerorep ¢ monutopoMm 940N Core norosop Nel3918/M41 ot
6550 Box/Asus | 24.09.2009 ¢ 3BAO «CodrJlaiin
P5KSE/2*1024DDRI1/160/7200/DVDR Tpeitn»;
w/ NI MAX Measurement &
8. Dkpan  HacteHHbli  ScreenMedia Automation Explorer —
153*203 0ecIuIaTHO




9. MynbTumeTp 1U(GPOBON  BBICOKOM
tounoctu UT804

10.  VYcranoBka HUMITYJIbCHOTO
HaMarHu4uBaHus "MurieHp"

11.  MyasTuMeTrp 1MdPOBOIl BBHICOKOM
tounoctu UT804 (2 miT.)

12. DOnexrpomarHurt (3 miT.)

13.  Dnekrpomarautr DM-1

14.  Ocmwmrorpag C-1-68

15.  ®depporectep

16.  bnok nuranus b5-9

17.  Bosnbrmerp B7-27A (2 wt.)

18.  T'eneparop I'3-102 (3 mT.)

19.  Hcrouynuk nutanust b-5-8 (2 mr)
20.  Ocmumiorpad C-1-65

21. Teneparop ['3-34 (2 mrT.)

22.  bnox nutanus b-5-21

23.  Muxkpoebepmerp ©-190

24.  Tlpoextop BenQ MP777

25.  bnok nutanus

26.  Boabsrmerp B-7-23

27.  T'eneparop I'3-109

28. T'enmeparop ®-578

29.  Ucrounuk nurtanus b-5-21

Microsoft Visual Studio 2019 -
AKT Ha nepenaudy npas Nel051
ot 05.08.2020 1.
Mozilla Firefox -6ecriaTao

VIlI. CBenenusi 00 00HOBJIeHUN padoyell MPOrpaMMbl JTUCUMILTHHBI

Ne .. OOHOBNEHHBIN pa3aen OrnucaHne BHECEHHBIX PexBU3UTHI TOKyMEHTA,
pabodeii mporpaMMbl W3MEHEHUI YTBEPAUBILETO
JACLIUTIITUHBI V3MEHECHUS
1.




