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I. AHHOTAIIUA

1. Heapb 1 32124 JUCUUIJINHBI

[{enb10 OCBOEHUS AUCHUILIMHBI SBJISETCS:

 @opMUpOBaHHE Y CTYIAEHTOB CHCTEMHOTO IIOAXOJa PEHICHUI0 MPoOIeM
MOJIY4EHHUsI CBEJICHMM O MarHUTHBIX CBOMCTBaxX (EeppOMArHUTHBIX MaTepHaloB Ha
OCHOBAaHHUM JKCIEPUMEHTAIbHOW HW3MEPUTEILHON WHOOpPMALUK, TOJYyYCHHOU IpH
HCCJICIOBAHUH 00HEKTOB KOHEYHOU (POPMBI

3agauamMu OCBOEHUS TUCLUIUINHBI SIBISFOTCS:

e 3akperyicHue HaBBIKOB MPUMEHEHHUS aJITOPUTMOB IIOJYYEHUSI U OIIEHKH
JIOCTOBEPHOCTH MH(OpPMAIIMK O MAarHUTHBIX CBOMCTBaX (pePPOMATHUTHBIX MATEPUATIOB
B IIOCTOSIHHBIX U MIEPEMEHHBIX MATHUTHBIX TOJISIX.

* 3HAKOMCTBO CTYJIEHTOB CO CIIOCOOaMHU CO3JaHUs, MOAJACPKaHUS U W3MEHEHHUS
TEMIEpaTypbl TMpPU HUCCICAOBAHUU TEMIIEPATYPHBIX 3aBUCUMOCTE  OCHOBHBIX
MAarHuTHbBIX xapakrepuctuk MTM maTepuanoB U U3y4e€HHUE MPOLIECCOB CTPYKTYPHOTO U
MAarHUTHOTO CTapeHUS MPHU MUKIMYECKOM U3MEHEHUH TEMIIEPaTyphl;

* MIOJIyY€HHUE CBEJICHUI 00 00paTUMBIX U HEOOPATUMBIX U3MEHEHMSIX MAarHUTHBIX
CBOMCTB UCCJIEAYEMBIX 0OBEKTOB (MapaMETPOB TEMIIEPATYPHOU CTAOMIBHOCTH);

* TIOJIYYCHHE MPAKTUYECKUX HABBIKOB CPaBHUTEIHLHOTO aHaau3a MHGOPMAIMH O
MarHUTHBIX CBOWCTBAaX (PEpPOMArHUTHBIX OOBEKTOB, MOJYUYEHHON B Pa3HBIX YCIOBUSIX
HaMarHUYMBAHUS U MIEpeMarHn4uBaHusl OObEKTOB UCCIIEIOBAHMUSI;

* TMOJATOTOBUTH OOYYAIOIIUXCS K TMPOXOXKICHUIO BCEX BHJOB MPAKTHK,
BBITIOJTHEHUIO HAYYHO-UCCIIEIOBATEIILCKON U BBIITYCKHOM KBAIM(PUKAIITMOHHON paOOTHI.

2. Mecro nucuuniannsl B cTrpykrype OOII

Hucunminna «CtaTui4ecKkue U JUHAMUYECKHE CBOMCTBA MATHETHUKOBY OTHOCHUTCS
K Monaymo dusznka MarHuTHBIX sBiaeHuUM bioka 1. JlucuumiaumHel yactu ydeOHOrO
m1aHa, GopMUPYEMOil YIaCTHHKAMU 00pa30BaTEIIbHBIX OTHOIICHHH.

3. O0beM aucuMNINHLL: 3 3aueTHble enuHuibl, 108 akageMuyeckux daca, B
TOM 4HCJIE!

KOHTAKTHas ayauTopHasi padora: nexiuu 30 yacos, naboparopusie padotsl 30

YacoB;



caMocTosiTeIbHasA padota: 48 yacoB, B TOM YHCJI€ KOHTPOJIb 27 4acoB.

4. [lnanupyemblie pe3yJbTaTbl 00yUeHHsI MO JIMCUMILINHE, COOTHECEHHbIE C

IJIAHUPYEMBIMHU peE3yJibTaTaMU 0CBOCHUS 06p330B3TeJILHOﬁ nporpaMmmanl

IInanupyemvle pesyrbmamol 0C80€HUS
006paA306aMeNbHOU NPOCPAMMbL
(hopmupyemvle komnemenyuu)

Inanupyemvie pezynromamsi 00yYeHUss N0 OUCYUNTUHE

I1K-3. Crocoben BBINOJIHATE
MPOSKTUPOBAHKE U Pa3pabOTKy MPOAYKIUU B
YacTH, Kacarolmeics pa3pad0TKH OO0BEMHBIX
HAHOMETAJUIOB, CIUIABOB M KOMIIO3UTOB Ha X
OCHOBE, a TaKXe BbIOOpPA pacXOIHBIX |
BCIIOMOTATEIIbHBIX MaTEPUAJIOB.

IK-3.1. dopMmynupyeT pEKOMEH Al o
U3MEHCHUIO COCTaBa, CTPYKTYphl MaTepUaloB, a
TaK)Xe PEKUMOB M CITIOCOOOB UX 00paOOTKH Ha OCHOBE
aHaJM3a MOJENIel, XapaKTePU3YIOIIUX CBS3b MEKIY
AKCILTYaTallMOHHBIMH, TEXHOJIOTUIECKUMHU U
WHXCHCPHBIMH CBOMCTBAMH W ITapaMeTpaMHU COCTaBa
U CTPYKTYpBI MaTepHala,

[1K-3.2. Oprasm3yer Tmpouecc HU3MEpPEeHHs |
UCTIBITAHUS TTOJIYYCHHBIX 00pa3I[OB Ha KOHTPOJIBHOM,
WU3MEPUTEIIEHOM H UCIBITATEIbHOM 000pY/I0BaHUHY;
[1K-3.3. Amnanmusupyer pe3yibTaThl  HCIBITAHUN
00pa310B MaTepuaoB.

I1K-5. OcyiecTBienue Hay4HOI'0
PYKOBOJICTBA IIPOBEJECHUEM HCCIIEN0BaHUN
10 OTJEJIBHBIM 3aJ[auaM.

IIK-5.1. Pa3pabGarpiBaeT IIaHBI U METOJAMYCCKHE
MIPOrPaMMBbI TIPOBEICHUS HCCIICIOBAHUHN U Pa3pabOTOK
10 OIIPE/ICIICHHON TeMaTHKE;

[1K-5.2. Cucrematu3upyer ¥ HU3y4aeT Hay4dHO-
TEXHUYECKYI0 HH(DOPMAIUIO 10 TEME HCCIICIOBAHUS.
[1K-5.3. IIpoBomuT aHanmM3 ©  TEOPETUUYECKOE
00001IeHUe HAayYHBIX JaHHBIX B COOTBETCTBUU C
3a71a4aMu UCCIIECIOBaHUS.

5. ®opMa NpoOMeKYTOYHOM ATTECTALMU M CEMECTP NMPOX0KICHUS

JK3aMeH BO 2 CEMECTPE.

6. SAI3bIK MpenogaBaHuA. PyCCKUM.

1. Conepxanne TUCHUILINHBI, CTPYKTYPUPOBAaHHOE 1O TeMaM (pa3aejiam) ¢

YKa3aHueM OTBC€ACHHOIO0 HAa HHX KOJIUYECTBA aAKAJACMHUYECCKHUX

Y4eOHBbIX 3aHATHH.

yacoB U BH/I0B

1./1151 CTYy/AeHTOB 04HOI (popMBbI 00yUEeHUA

VYyeOnas mporpamma | Beero KonTakTHas pabora (uac.) Camocrosite

— HaUMEHOBAHHE (uac.) JIbHAs
pasziesnoB U TeM pabora, B
TOM YHCJIC
KonTpons

(dac.)

Jlexuun JlaGopatopHbie paboThI
BCETO B T.4. [IIT| BCcero ‘ B T.4. [III




1. YerpoiictBa st
MPOBEICHUS
TEMIIEPATyPHBIX
HCCIIEI0BAHUI

1.1. ITpuHIMATIBI
roctpoennss CMU ¢
BBICOKOTEMIICPATYPHBI
MU H
HU3KOTEMIIEpaTyPHBIM
Y TIPUCTaBKaMHU:
*BBICOKOTEMIIEPATYPH
bl TIPUCTABKH;
*HH3KOTEMITepPaTypHbIE
MTPUCTABKH.

1.2. Bo3moxHOCTH
co3IaHus
YHHUBEPCATBHBIX
HCTOYHUKOB
TEMITEPATYPBI.

2. Ilousrue
CTapeHust
MarHuTHBIX CBOMCTB
MarHUTOTBEPABIX
MAaTEepHUAJIOB:
*CTPYKTYPHOE
CTapeHue;
*MarHUTHOE
CTapeHue;

*TIOHATHE
TEeMIIEpaTypHOU
CcTaOMILHOCTHU
MarHuTHBIX CBOMCTB
MarHuTOTBEPBIX
MAaTEepHaJIOB.

3. Tepmuueckuit
MarHuTHbIN (a30BbIN
aHaJIN3

3.1. IlonsiTue
TEPMUYECKOTO
MarHUTHOTO
(dazoBoro aHanmsa.

3.2. Metonbl
HCCIIeIOBaHUS
TEeMITepaTyPHBIX
3aBUCHMOCTEH
MarHMTHBIX CBOUCTB,
WCIIONb3YyEMBIE NS
U3MEPECHUS
TEeMIIepaTypPHBIX
3aBUCUMOCTEN
MarHUTHBIX CBOMCTB:
*OMpeIeTICHHE
temneparyp Kropu
(heppOMarHuTHHIX




(has,
MPUCYTCTBYIOLIUX B
00BEeKTE
HUCCIICIOBAaHUS;
*TEMIIEPATYPHBIX
3aBHCHMOCTEH
CTPYKTYpPHO-
HEUYYBCTBUTEIbHBIX
MarHuTHBIX CBOMCTB,
HCIOJIb3YEMBIX IS
KOJHNYECTBEHHBIX
pacyeToB.

3.3.
IIporuo3zupoBanue
OLIMOKHU
OTIpeIeIICHUS
MarHUTHBIX BEIUYHH
MyTEM MPSIMBIX U
KOCBEHHBIX
U3MEPEHUM, ITyTH
MUHUMH3ALUU
OLUIMOKYU MOJTyYEHUS
nHpopManuu o
MTM (BbIpaboTka
HaBBIKOB PELICHUs
MPAKTUYECKIX
3a/1a4).

4. HamarunuvBaHue
(beppoMarHuTHBIX
MaTepuasoB

4.1. Buabl KpuBBIX
HaMarHUYMBaHUS,
MarHuTHas
MIPOHUIIAEMOCTb,
BU/IBI
ITPOHUIIAEMOCTEH.

4.2.
IIporuo3zupoBanue
MEXaHU3MOB
HaMarHUYUBaHUS U
nepeMarHi4uBaHUs
(heppOMarHuTHHIX
00BEKTOB 110
MIOJIEBBIM
3aBUCUMOCTSIM
MPOHHUIIAEMOCTEMN
BO3PaCTaHUs U
yOBbIBaHUS.

4.3. Onpenenenue
paboynx mapameTrpon
00BEKTOB
WCCIIC/IOBAHHS B




MarHUTHBIX
U3MEPEHUSIX

5. OcobeHHOCTH
[IOBEIECHUSA
(dheppoMarHeTuKoB B
MIEPEeMEHHBIX U
IMOCTOSTHHBIX
MAarHUTHBIX ITOJIIX
5.1.
HamaranuuBanne
(heppOMarHuTHHIX
00BEKTOB B
MePEMEHHBIX U
IMOCTOSTHHBIX
MarHUTHBIX MOJISX.

5.2. CpaBHHUTEIBHBIN
aHaJlu3 CTaTUYECKOU
U TUHAMHAYECKOU
OCHOBHBIX KPUBBIX
HaMarHMYUBaHUS
MarHUTOMSITKUX
(heppoOMarHeTHKOB.

5.3. UccnenoBanue
M3MEHEHHS BHIA
MIEeTJIU THCTEpE3nca
MIPY KOMITJIEKCHOM
nepeMarHMYMBaHUuN
MarHMUTOMSITKOIO
dbeppomarneTuka.

5.4. Uzydenue Buaa
3aBUCUMOCTEH
COOCTBEHHOT'O ITOJIS
pa3MarHM4MBaHUS OT
HaMarHUYEeHHOCTH OT
Te€OMETPUUYECKUX
pa3MepoB 0OBEKTOB
HCCIICIOBAHUS.

5.5. Buabsl MeToabl 1
CpelICTBAa U3MEPEHUS
MAarHUTHBIX BEJIMYMH
(mporHo3upoBaHue
OIITNOKHU
onpeneneHus
MarHUTHBIX BEJTHYMH
MyTEM IPSIMBIX U
KOCBEHHBIX
U3MEpPEHUN).

IK3aMeH

27

27

Hroro

108

30

30

48




I11. O0pa3oBaTesibHbIE TEXHOJIOTHHU

YyeOHast mporpammax-
HaWMEHOBAHHE PA3eJIOB H TEM

Bun zanarusa

OO0pazoBaTenbHBIE TEXHOIOTUN

1. YerpoiicTa Jutst pOBEICHHS Jlexuyw, naboparopHeie | MI3M0XKeHHE  TEOPETHYECKOTO

TEMIIEPATYPHEIX UCCICIOBAHUH paboThI MaTtepuaa (Ipe3eHTaIus )

1.1. Ilpunuuns! noctpoenus CMHU CaMOCTOSITEIbHOE  M3YdCHHE

C BBICOKOTEMIIEPATYPHBIMU U TEOPETHYECKOTO Marepuaa

HU3KOTEMIIEPATYPHBIMHU AKTHBH oe CIyIIaHue.

MMpUCTaBKaMM:

*BBICOKOTEMIIEPATYPHBIC prr[l'IOBOC PCIICHHC 3a/1a1

MPUCTABKH;

*HU3KOTCMIICPATYPHBIC

ITPUCTABKH.

1.2. BosmoxHoCTH CO31aHNUs Jlexuuu, naboparopHsle | M3n0okeHne  TEOPETUYECKOro

YHUBEPCATbHBIX HCTOYHUKOB paboThI MaTtepuaa (Ipe3eHTaIus )

TCMIICPATYPBI. CaMocTosiTelbHOE  H3Yy4EHHUE
TEOPETUIECKOTO MaTtepuana
AKTHUBHOE CIIyILIAHUE.
I'pynnoBoe penienue 3agau

2. Ilonsarue crapeHus Jlexkuuu, nabopatopublie | U3noxenne - TEOPETUYECKOTO

MarHUTHBIX CBOMCTB paboThI MaTepuana (pe3eHTalusl)

MarHMTOTBEP/IbIX MaTEPUAJIOB: CaMocTosiTelbHOE  H3Yy4EHHUE

*CTPYKTYPHOE CTapeHue; TEOPETUIECKOTO MaTtepuana

*MAarHUTHOE CTapeHue; AKTHUBHOE CIIyIIaHHUE.

*[IOHSATUE TEMIIEPaTypPHOU ['pynmoBoe perienue 3agau

CTaOMIIBHOCTH MarHUTHBIX

CBOMCTB MarHUTOTBEPAbIX

MaTEepUajIoB.

3. TepMuyeckuil MarHUTHBIN Jlexuuu, nabopatophble | V3noxkeHne  TEOpeTUYECKOro

(ha3oBbIii aHATTU3 paboTsl Marepuania (pe3eHTaIus)

3.1. IloHsiTHE TEPMHUUECKOTO CaMocTosiTeNbHOE  H3Yy4YEHHE

MarHMTHOro ()a30BOT0 aHaIU3a. TEOPETUYECKOTO MaTtepuana
AKTHBHOE CIIyLIaHUE.
I'pynnoBoe pemenue 3anaqy

3.2. MeToibl BcclieIoOBaHus Jlexuun, nabopatopublie | 3noxenne  TEOPETUUYECKOTO

TeMIepaTypHbIX 3aBUCUMOCTEH | paboThI MartepHaia (Ipe3eHTanus)

MarHMTHBIX CBOMCTB, CaMocTosiTelbHOE  H3Yy4EHHE

UCIOJIb3YEMBIE JUIl U3MEPEHUS TEOPETUYECKOTO MaTtepuana

TEMIIEPATYPHBIX 3aBUCUMOCTEMN AKTHBHOE CIIyIIaHHUE.

MarHMTHBIX CBOMCTB: I'pynnoBoe pemenne 3anau

*OIpeIelIeHNE TEMIIEPATypP

Kropu peppomarHuTHbIX (a3,

MPUCYTCTBYIOIIUX B OOBEKTE

UCCIIEIOBaHMUS;

*TEMIIEPATYPHBIX

3aBUCUMOCTEHN CTPYKTYPHO-

HEYYBCTBUTEIbHBIX MarHUTHBIX

CBOMCTB, UCIOJIb3YEMBIX JJIsI

KOJIMYECTBEHHBIX PacyeTOB.

3.3. Ilporno3upoBanue omuOku | Jlexkuumu, nabopatopHble | 3noxeHne  TEOpEeTUYECKOro

ONPEACIICHUSI MATHUTHBIX paboThl Marepuania (pe3eHTaIus)

BEJIMYMH ITyTEM MPSIMBIX U CaMOCTOSITENIbHOE  H3YYEHHE




KOCBEHHBIX U3MEPECHHM, ITYTH
MHUHUMH3AILUN OLINOKU
MoTy4eHust HH(popMaIuu o
MTM (BbIpaboTKa HaBBHIKOB
peIIeHus TPaKTUYECKUX
3a7a4).

TEOPETUYECKOTO MaTtepuana
AKTHUBHOE CIIyILLIAHUE.
['pynnoBoe perienue 3agau

4. HamMaruuuuBaHue Jleknuu, nabopatopHuble | 3moxeHne  TEOPETUYECKOTO
(heppOMarHUTHBIX MATEPUAIOB | PaOOTHI Marepuania (pe3eHTalus)
4.1. Buapl KpuBBIX CaMOCTOSITETbHOE ~ W3Y4YEHHE
HaMarHWYUBaHUsI, MATHUTHAS TEOPETUUECKOIO MaTtepuaa
MIPOHUIIAEMOCTh, BUIbI AKTHBHOE CIIyIIaHHUE.
MPOHULIAEMOCTEM. ['pynmoBoe peuienue 3amau
4.2. Ilporuo3upoBaHue Jleknuu, nabopatopHble | 3moxeHne  TEOPETUYECKOTO
MEXaHH3MOB HAMAarHUYMBAHUS | pabOTHI MaTepuaia (IIpe3eHTalmsl)
U TIepeMarHiurBaHus CaMocTosiTelbHOE  H3y4EHHUE
(beppoOMarHuTHBIX OOHEKTOB I10 TEOPETUUECKOIO Marepuaina
TIOJIEBBIM 3aBUCUMOCTSIM AKTHBHOE CIIyIIaHHUE.
IIPOHUIIAEMOCTEN BO3pacTaHUs ['pynnoBoe pemienue 3agau
1 yOBIBaHMUSL.
4.3. Omnpenenenue pabounx Jlexuun, nabopatopHublie | U3noxenue  TEOPETUUYECKOTO
rmapamMeTpoB 0OBEKTOB paboThl MaTtepuaa (Ipe3eHTaIus )
HCCTIEOBAaHUS B MArHUTHBIX CaMocTosiTelbHOE  H3Yy4EHHUE
HU3MEpPEHUSIX TEOPETUIECKOTO MaTepuana
AKTHUBHOE CJIyILIAaHUE.
['pynnoBoe pemnienue 3agau
5. OcobeHHOCTH TTOBEICHUS Jlexuun, naboparopHble | M310xkeHHe  TEOPETHYECKOIO
(heppoMarHeTuKoB B paboThl MaTtepuaa (IIpe3eHTaIus )
MEPEMEHHBIX U MTOCTOSTHHBIX CaMocTosTeIbHOE  H3Yy4EHHUE
MarHUTHBIX MOJIAX TEOPETHUUECKOTO Marepuana
5.1. HamaranunBanue AKTHUBHOE CITyILIAaHUE.
(beppoMarHuTHBIX OOHEKTOB B ['pynnoBoe pemienue 3anau
MEPEMEHHBIX U MMOCTOSTHHBIX
MarHUTHBIX MOJISX.
5.2. CpaBHHTEIHHBIN aHAITN3 Jlexuun, nabopatopuble | 3noxenne  TEOPETUUYECKOTO
CTaTMYECKOM U TUHAMHYECKOH | paboThI MaTepuana (pe3eHTaIHsl)
OCHOBHBIX KPUBBIX CaMocTosiTelbHOE  H3Yy4EHHE
HaMarHUYUBaHUS TEOPETHUUECKOTO Marepuana
MarHUTOMSITKHUX AKTHUBHOE CIIyIIaHHUE.
(beppoMarHeTHKOB. I'pynnoBoe penienue 3anau
5.3. UccnenoBanue uzmeHnenus | Jlexkuuu, naboparopHble | M3n0xkeHHe  TEOPEeTHUECKOTO
BH/JIa MIETJIM TUCTEpE3NCca MpU paboThI MaTepuania (pe3eHTaIusl)
KOMIUIEKCHOM CaMocTosiTelbHOE  H3Yy4EHHUE
nepeMarHi4uBaHuU TEOPETHUUECKOTO Marepuana
MarHuTOMSITKOTO AKTHBHOE CIIyIIaHHUE.
dbeppomarHeTuka. I'pynnoBoe penienue 3anau
5.4. U3yuenue Buaa Jlexuun, naboparopHsble | M3noxeHne  TEOPEeTHUECKOTO
3aBUCUMOCTEH COOCTBEHHOTO paboThI Marepuana (pe3eHTalus)
MOJISI pa3MarHUYMBaHUS OT CaMocTosiTelbHOE  H3Yy4EHHUE
HaMarHU4YeHHOCTH OT TEOPETHUUECKOTO Marepuana
T€OMETPUUYECKHUX Pa3MEPOB AKTHBHOE CITyIIaHHUE.
00BEKTOB HCCIIEIOBAHUSI. I'pynnoBoe pemnienue 3anau
5.5. Bugel meTonsl v cpencrBa | Jlekuuu, naboparopHele | M3noxeHne  TEOPEeTHYECKOTO




M3MEPECHHS MAarHUTHBIX paboThl Marepuania (Mpe3eHTaIus)
BEJIMYMH (IIPOTHO3UPOBAHNE CaMocTosTebHOE  H3YyYEHHE
OLIMOKU OTpeaeTeHUs TEOPETHUYECKOTO MaTtepuana
MarHUTHBIX BEJIMYHH ITyTEM AKTUBHOE CIIyILIaHHE.
MPSIMBIX ¥ KOCBEHHBIX ['pynnoBoe perienue 3agau
U3MEpPEHUiN).

IV. Ouenounble MaTepHaJIbl VISl IPOBeleHUs] TEKylLled U MPOMEKYTOYHOM

aTTecTAluu

JL1s1 MpoBe/leHUus TeKyeil 1 MPOMe:KyTOYHOM aTTeCTAlluM:
IIK-3. Cnioco0eH BBINOJHATH NPOEKTHPOBAHNE M Pa3pad0TKY NPOAYKIUM B YaCTH,
Kacawueicsi pa3padoTki 00beMHbIX HAHOMETAJLJIOB, CINIABOB M KOMIIO3MTOB Ha
HX OCHOBE, a TAK:Ke BbIOOPA PaCXOJHBIX M BCIIOMOIaTeJIbHbIX MATEPHAJIOB!
[IK-3.1. @opMmyinpyeT peKOMEHAAIM 10 MW3MEHEHUI0 COCTaBa, CTPYKTYpPBI
MaTepuaioB, a TakKKe PEXUMOB M CHOCOOOB HX OOpabOTKM HAa OCHOBE aHalIHM3a
MOJEJIEH, XapaKTEPU3YIOIIUX CBSA3b MEXIY JKCILIYyaTallMOHHBIMH, TEXHOJIOTMYECKUMU
Y MHXEHEPHBIMU CBOMCTBAMHM M IMapaMeTpaMu COCTaBa U CTPYKTYpPbl MaTepHaIa;
[1K-3.2. Opranusyer mpouecc M3MEpeHUs U HUCHBITAHMS MOJYyYEHHBIX O0pa3loB Ha
KOHTPOJIbHOM, HU3MEPUTEIHLHOM U UCTBITATEIbHOM 000pYy10BaHUH;
[1K-3.3. AHanu3upyeT pe3yabTaThl UCIBITAHUNA 00pa3I0B MaTepUasoB.;
JUis Bcex MHIMKAaTOPOB OJIMHAKOBBIE CIIOCOO OLIEHKH.

3ananme:.

1. Onucarp cnocoObl H3MEPEHHs] TEMIEepaTypbl HUCCIEAyeMbIX 00pa3loB IpHU
WCCJENOBAaHUN  TEMIIEPaTypHbIX 3aBUCHUMOCTEH MAarHUTHBIX  XapaKTEPUCTHK
(OOBSACHUTH MPEUMYILIECTBO UCIIONB30BaHUS TUPPEepeHIMATBHBIX METOJIOB).

2. B 4eM cXOICTBO M pa3iMuMe MPOLECCOB CTPYKTYPHOI'O M MAarHUTHOIO CTapeHMs
MOCTOSIHHBIX ~ MAarHMTOB  (IIPUBECTM IPUMEPHl W CPABHUTEJIBHBIA  aHAIN3
paccMaTpUBaeMBbIX MPOLIECCOB, YKa3aTh CIIOCOObI BOCCTAHOBIICHHUS YPOBHSI MArHUTHBIX
CBOWCTB JI0 IEPBOHAYAIBHOTO 3HAYEHMS)?

Cnoco0 aTrrecrauum. yCTHBIN
Kpurepuu onenkmu:
1. OrcyTcTBHE yMEHUI

2. HYacTUYHO OCBOEHHOE YMEHUE



3. B nenoM ycrenHo, HO He CUCTEMATUYECKU OCYILECTBIISIEMOE YMEHHE
4. B nenoM ycrnemHo, HO CoAepKalue OTeIbHbIE MPOOETbl YMEHHUS

5. ChopMupoBaHHOE YMEHUE

IIK-5. OcymecTBiieHHe HAYYHOT0 PYKOBOACTBA INPOBeJIeHHEM HCCJICIOBAHMH 110
OT/AEbHBIM 3aa4aM.
[1K-5.1. Pa3pabarbiBaeT TIUTaHBI W METOJMWYECKHE MPOrPaMMbl  TPOBEIACHHUS
UCCIIEJIOBAaHUN U pa3pabOTOK MO OMPEEIEHHON TEMAaTUKE;
[1K-5.2. CuctematuzupyeTr U HM3y4aeT HAyYHO-TEXHUYECKYI0O MH(POPMAIMIO MO TEMe
HCCIICTOBAHMS.
[1K-5.3. IlpoBomuT aHamM3 M TEOPETUUYECKOE O0000IIEHNE HAyYHBIX JIAaHHBIX B
COOTBETCTBHHM C 33JJa4aMH HCCIIETOBAHUS.

3ananme:

1. Onpenenuth BEIMUYMHY HaMarHW4eHHOCTH TocTostHHOTO MarHuTa npu 100°C lygg
ecid lg =12 xI'c, apgg = +0,012 %-°C’1, a100-200 = -0,02 %-°C'1, a Popo = -10 %.
2. Onpenenuth KO3(hGUIMEHT 00PaTUMBIX U3MEHEHUN HHIYKIIUU (o0 €clu By = 11
kl'c, Bigo = 9,8 kl'c, a k03 duImeHT HeOOPATUMBIX U3MEHEHUH UHIYKIIUH
Pioo = 10%.
Cnocod aTrecTalMu: TUChbMEHHBIN
Kpurepuu oueHku:
1. OrcyrcTBUE ymMeHHi
2. YacTUYHO OCBOCHHOE YMEHUE
3. B 1ienom ycnenHo, HO He CUCTEMaTUYECKH OCYIIECTBIIIEMOE YMEHUE

4. B 11es10M ycnemHo, HO COAepKalIiue OTAeIbHbIE TPOOETbl YMEHUS

5. ChopMupoBaHHOE yMEHHE

V. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE 00ecnieuyeHne JUCHUTINHbI
1) PexoMeHniyeMast tureparypa

a) OcHOBHas JIUTEpaTypa:



1. boposuk E. C. Jlekiuu no marnetusmy / E. C. BopoBuk, B. B. Epemenko,
A. C. MunbHep. - Mocksa : ©U3MATIIAUT, 2005. - 510 c. —[2OneKTpoHHBIN pecypc].-
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&i1d=75475

2. DneKkTpudecTBO U MaraeTu3M: yueonoe mocoodue / 1. A. Tlupanumsumm [u
ap.]. — OnektpoH. naH. — Caunkrt-IlerepOoypr : Jlans, 2017. — 160 c. —
[DnekTponHbIi pecype].- Pexum noctymna: https://e.lanbook.com/book/91880

3. AH. 3aiigens. OmuOku u3MepeHUl (U3MYECKUX BEIMYMH: ydeOHOe
nocobue. - 1U3a. 3-e, crep. - Cankr-IlerepOypr [u ap.] : Jlanb, 2009 (ApxaHrenbek). -
106 C. —[DnexkTpoHHbIN pecypc].- Pexxum JOCTyma:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=146

0) JononHuTenbHas IUTEpaTypa:

1. MeTtposorus u cpeactBa u3Mepenuit : yueonoe nocooue / B. ®@. Ileneun.
— Mumnck : HoBoe 3Hanue ; M. : UHOPA-M, 2017. — 273 c. : ui. — [D7AEKTpOHHBII
pecypc]. — Pexxum goctyna:

http://znanium.com/go.php?id=774201

2. BoctpoknyroB H. H. IludpoBsie snexkTpousmMepuTesbHbIE MPUOOPHI :
yuebHoe nmocobue / H. H. BoctpokuyTos. - Mocksa : ACMC, 2011. - 61 c. - ISBN 978-
5-93088-108-0 ; [DJIeKTPOHHBII pecypc]. — Pexxum JOCTyTa:
http://biblioclub.ru/index.php?page=book&id=136775

3. COopHHK 33/1a4 U BONPOCOB M0 Kypcy «DU3ndeckue 0OCHOBbI U3MEPEHUN U
ATaJOHBDY : cOOpHUK 3amau / cocT. A. @. JIpecesunnkos, U. JI. Copokuna. - Kazansb :
M3narensctBo KHUTY, 2014. - 179 c. : tabn. - bubnuorp. B KH. ; [DJIEKTPOHHBIN
pecypc]. — Pexxum gocrtyna:

http://biblioclub.ru/index.php?page=book&id=428138

2) IIporpamMHoOe oOecrieueHue

Kaspersky Endpoint Security 10 mis Windows

Adobe Acrobat Reader

Google Chrome

OpenOffice

Notepad++

Origin 8.1 Sr2

MuorodyukuunonansHbiit pegaktop ONLYOFFICE
VLC media player



3) CoBpemennbie ipodeccrnoHanbHbie 0a3bl JaHHBIX U HH(HOPMAIIMOHHBIE

CIIpaBOYHBIC CUCTCMBIL

1.OBC«ZNANIUM.COM» www.znanium.com;

2.9BC «YuuBepcurerckas 6ubanoreka onnauy»https://biblioclub.ru/;
3.9bC «Jlanb» http://e.lanbook.com

4) Ilepeuenr pecypcoB HH(DOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON  CETH

«HTEepHET», HEOOXOAUMBIX JJI1 OCBOCHUS JUCIUTLIAHbI

VI. Meroauyeckue MaTepuajbl sl O00y4alIIUXCA 10 OCBOEHHIO

AUCUMILTHHBI
7.1. IlpuMepbI BO3MOKHBIX MPAKTHYECKHUX 3a/1a4.

1. Ompenenenue napaMeTpoB TeMIIEpaTypHOM CTaOUIBHOCTU (HEOOMArHUTHBIX
00BEKTOB (peIICHHUE 3a/1a4).

2. WccnemoBaHWe MarHUTHOW TPOHHUIIAEMOCTH (DEpPOMArHETUKOB B TIOCTOSHHBIX
MarHUTHBIX TOJISIX.

3. CpaBHHUTENbHBI aHAJIU3 CTATHUYECKOM W JUHAMUYECKONM OCHOBHBIX KPHUBBIX
HaMarHUYMBAHUS MarHUTOMSITKUX (DEppOMarHeTHUKOB.

4. HUccnenoBanue W3MEHEHHS BUJA TETIM THCTEpe3nca TMPU  KOMIUIEKCHOM
nepeMarHuuyuBaHUM MarHUTOMSITKOTO (peppoMarHeTrka.

5. Omnpenenenue JIMHEHHBIX pa3MepoOB, TJIOMIAIN MOMEPEYHOI0 CEUCHHUS U 00beMa Tel
PaBUILHOU (POPMBI.

6. Omnpenmenmenue Macchl OOpAa3OB MAarHUTHBIX MAaTEpPUAJIOB JJIT  W3MEpPEHUs
MAarHUTHBIX CBOWCTB B PA30MKHYTOM MarHUTHOU LIETIH.

7. OmnpeneneHue TIJIOTHOCTH TOCTOSHHBIX MAarHUTOB METOJOM THUIPOCTATUYECKOTO
B3BCIIIMBAHUSI.

8. Ompenenenue MIOMAIN METIA TUCTEPE3UCa MATHUTOTBEPIBIX (DEPPOMATHETHUKOB.

9. I'paagyupoBka (OBepKa) MarHUTORJIEKTPUUECKOTO BeObepmeTpa ((iirokemeTpa).

10. IlporHo3upoBaHre  MEXaHWU3MOB  HAMArHUYMBAHUS W  [EepEeMarHUYMBAHUS

(beppOMarHuTHLIX OOBEKTOB 110 IIOJCBBIM 3aBHCHMOCTSM IPOHHUIIAEMOCTEH

BO3pAcTaHus U yObIBaHHUS.


http://www.znanium.com/

11. V3ydenne BIHUSIHUS IIUHBI UCCIEAYEMOTO MOJIOCOBOTO (heppOMarHUTHOTO 0Opasiia
Ha XOJ 3aBUCHMOCTH COOCTBCHHOT'O IOJIA pa3MarHWYMBaHUSA OT HAMArHUYCHHOCTH

HCCIIeTyeMOTO 0ObEKTA.
7.2. Illpumepsl 3aIaHUH JJIS TEKYIIEr0 KOHTPOJIA yCIIeBAeMOCTH

TectoBBIC 3aJaHusd 110 JUCHUIIIIMHC «CHCHI/IaJ'II)HI)Ie MCTOABI UCCIICAOBaAHUA
MAaroC¢TuKOB»

1. OcHOBBI METPOJIOTUH

1.1. Yuenue o0 M3MEpEHUAX, METOJAaX W CPEACTBaX OOECIEeUeHUs WX EIUHCTBA U
croco0ax JTOCTUXKEHUS TpeOyeMOi TOYHOCTH Ha3bIBACTCH. . .

1. l'ocynapctBeHHol cuctemoit odecrieuenus eaquncTBa usmepenunii (I'CH);

2. KBaJTUMETPUEH;

3. cTaHgapTHU3aIUEH;

4. METpOJIOTHEH.

1.2.1lo cnoco0y HaxOXJICHHS 3HAYCHUS H3MEpSEeMON BEJIMYMHBI HM3MEPEHUS
pa3IesIoT. ..

1. OMTHOKpATHBIE 1 MHOTOKPATHBIC;

2. CTaTUYECKHE U TMHAMUYECKHE;

3. aOCOIIOTHBIEC U OTHOCUTEIILHBIC,

4. IMPAMBIC, KOCBCHHBIC, COBOKYIIHBIC, COBMCCTHBIC.

2. IlorpemiHOCTH U3MeEpPeHUid

2.1. TlpuBeneHHoOM MOTPENTHOCTHIO cpencTB u3mepenuit (CH) ssasercs:
1. otHomweHue mnpenena pomyckaemMod mnorpemHocTd CH K 3HA4YEHUIO
U3MEPSIEMOM BEJIMYUHBI B %0;
2. oTHOIIEHWE TpenenbHol nmorpemHoctTn CHU kK HOpMUpYyIOIeMy 3HAYCHHIO B
%;
3. OTHOIIIEHHE OTPEUTHOCTH CPECTBA IOBEPKHU K MOTpEIIHOCTH JaHHOoro CU;

4. abCOJIIOTHOE 3HAYEHHUE Mpeiesia JOMYCKaeMOU MOTPEITHOCTH.



2.2. I1o ciocoOy BbIpa)Ke€HUsI TOTPELTHOCTH CPECTB U3MEPEHUI MOTYT OBITh. ..
1. cimy4aiineie;
2. CUCTEMaTUUYECKHUE;
3. a0COJIIOTHEIE;

4. rpyObIe.
3. CpencrBa u3mMepeHuii 1 00padoTKa pe3yabTATOB U3MEPEHUI

3.1. ITo Ha3HAYEHHUIO CPEICTBA U3MEPEHUH MOAPA3ICISIIOT Ha. ..
1. stanon;
2. U3MEPUTEBHBIN NpUOop;
3. pabouee;
4. oOpasioBoe.
3.2. TexHuueckure XapakTEPUCTHKH, OMMCHIBAIOIINE CBOWCTBA CPEACTB M3MEPEHUN U
OKa3bIBAOIIIHEC BIMSIHUE HA PE3YIbTaThl M HA TIOTPEITHOCTA U3MEPECHHM, Ha3bIBACTCH. ..
1. METPOJIOTUYECKUMU XaPAKTEPUCTUKAMU;
2. METPOJIOTHYCCKIMHU HOPMaMHU;
3. IMTHAMUYECKUMH XapaKTEPUCTHKAMU;

4. HOpMaTUBHO-TEXHUYECKUMH TPEOOBAHUSIMHU.

7.3. IlpuMepbI NOCTPOEHUSI AJTOPUTMOB BBINOJHEHHUSI pa3padaTbiBaeMbIX

NMPpaKTHICCKHUX 3a1a4

3anaua No2. Hccnedoeanue macHumHol npoHunaemocmu heppomazHemuKos 6

ROCMOAHHBIX MACHUMHDIX NOJIAX.

Ileab padoThl: onpejecHUue TMOJHON MPOHUIIAEMOCTH AL, (MAKCUMAIBHOU [ U

HaYyalbHOMU [4,,,) (1) ¥ IPOHUIIAEMOCTH BO3PACTAHUS fL4 U IPOHUIIAEMOCTH YOBIBAHUS Lis
(2) MarHUTOMSTKOTO PEPPOMArHUTHOI'O MaTepuaa.

HcnoJib3yemblie Npuoopbl M 000pY10BAHUE: BCE MPUOOPHI i BCTIOMOTaTEIbHOE

o0opynoBaHue (MEPeKIIYATENN, COEIMHUTEIbHBIE IPOBO/IA U T.I1.) JabopaTopun
MarHuTHBIX u3MepeHuit A-40, Bce onucanus J1a0opaTOpHBIX padOT MO Kypcam

«MarsauTHbIe HU3MCPCHUA» U ((HpOI_ICCCBI nepeMarHn4nBaHvsA MAarHCTUKOB).



[TOPAAOK BBIITOJIHEHNM A PABOTBI

3adanue 1.

1. ITocTpOUTB anrOpUTM BBIIIOJIHEHUS ITOCTABICHHOW 3a1a4H ISl YEro:

1.1. Omnpenenutrb METOAMKY HW3MEPEHHS OCHOBHOW CTAaTHYECKOW KPUBOHN
HaMarHU4MBaHUS.

1.2. BeiOpate npuOOpbl M KOMIUIEKTYIOIIUME [UIsI M3MEPEHHUsS] HW3MEHEHUS
MarHuTHOrO NOTOKA U JJIS MOJTYYEHUSI BBIOPAHHBIX 3HAYEHHH 337]aBa€MOI'0 MArHUTHOTO
HOJIA.

1.3. CoOpath 5KCIEPUMEHTAIBHYIO CXEMY JUISi BBINOJHEHUSI MOCTaBJIECHHOM
3a1a4H.

1.4. BeiOpaTh 11ar ©3MEHEHUs] HaMarHUYMBAIOLLETrO MOJII U U3MEPUTh TOUKH IS
ITIOCTPOECHUS OCHOBHOM CTaTUYECKOW KPUBOM HAMATHWUYHUBAHUS.

1.5. Hcnonp3yss omnucaHusi HUMEIOUIMXCSA J1a0OpaTOPHBIX paboOT paccuuTaTh

3HaueHuss B, H, /4, M TOCTPOUTh OCHOBHYIO KpUBYIO HaMarHuuyuBanus B(H) wu

3aBUCHMOCTD £4,(H). OnpeeuTh 3HAYCHUS L,y Y Lyac-
3aoanue 2.

2. ITocTpouth anropuTM BBITIOJHEHHUS TOCTABICHHOM 3a1a4u ISl Yero:

2.1. OnpenenuTh METOIWKY W3MEHEHHUS MarHUTHOTO TOJisA Ha BenuuuHy +AH u
W3MEpPEHUS BEIUYMHBI 7A4B.

2.2. BwiOpats mnpubOpbl W KOMIUICKTYIOIIME JUIsI HW3MEPEHUS] HW3MEHEHUS
MarHuTHOTO TOTOKa #AB B BBIOpAHHBIX TOUYKAX KPUBOM HamarHuuuBaHus. MmMetb B
BUly S5 oOnacrteid KpUBOW HaMarHWYMBaHUsg (HAYaJIbHOTO WM  OOpaTUMOTO
HaMarHMYMBaHUsg, oOmacTh Poames, o0nacTe HaWOONBIIMX  IPOHHUIIAEMOCTEH,
MPUOIMKEHUS K HACBHIIICHHIO, 00JIACTH Mapanpolecca).

2.3. JIOOIHUTE SKCIIEPUMEHTAIBHYIO CXEMY IS H3MEPEHUS CTaTUYECKON KPUBOU
HaMarHUWIMBaHUS LETBIO I U3MEPCHHSI 3HAUCHUN /4B,

2.4. OnpenenuTh 3HAYCHUS TOKA JIJIS TMOJYYEHUS U3MCHEHUS HaMarHHYHUBAIOIIETO

ToKa £3, +6 u 19 O.



2.5. N3meputh 3HaueHus #AB;j nipu BbIOpaHHBIX 3HaYeHUSIX FAH; U MOCTPOUTH
3apucuMocTH L(H) u us(H).

2.6. Ilpoananu3upoBaTh COOTHOLIEHUE MEX]Y BEIMYMHAMU Ly U Ls HA TATH
y4acTKaX KpUBOM HaMarHWU4YMBaHUSI.
3agaua Ne3. Cpasenumenvnulit aHaIu3 cmMamuyeckoll U OUHAMUYECKOU OCHOBHBIX

KPpU6blX HAMAZCHUUUBARUA MACHUMOMACKUX d)eppomaeuemukoe.

Heanb DﬂﬁOTbI: BLI60p MCTOOOB U3MCPCHUA CTaTUYECKOM U ,Z[PIHaMI/I‘IeCKOﬁ KPUBBIX

HaMarHMYUBaHUSI MarHUTOMSTKOTO (peppomMarteTrka (mepmasuios) mo3BOJISIOTIX
IIPOBECTH CPABHUTEIIBHBIN aHAJIN3 DKCIIEPUMEHTAIBHO MOJyYEHHBIX KPUBBIX

HaMarHn4uBaHU.

Hcnojb3yemMble NIpHOOPHI M 000PYI0BaHNME: BCE HpI/I60pBI H BCIIOMOTI'aTCJIBbHOC

obopynoBaHue (IEPEKIIIOYATENIN, COSTMHUTENIbHBIC MPOBOIA U T.11.) TJabopaTopuu
MarHuTHBIX u3Mepenuii A-40, Bce onmucanus 1a00paTOpHBIX padOT MO Kypcam

«MarnautHslie u3mMepeHusn» u «lIpoueccsl nepeMarHiuuBaHus MarHETUKOBY.
[TOPAJOK BBIITOJIHEHW A PABOTBI

1. [Ipoananu3upoBaTh METOJUKHA U3MEPEHHS CTATUUECKOW U JUHAMUYECKON KPUBBIX
HaMarHuyuBaHus. BeiOpath Takue, rae cnocod noryuyeHus: U3MepUTeIbHOM
nH(popManuu (MI3MEPUTENBHOTO CUTHAJA, BEJIMYMHA KOTOPOI'O YYaCTBYET B pacyeTe
MCCJIEYEMbIX MATHUTHBIX BEJIMYUH) CXO/ICH, T.€. B €r0 BEIPA0OTKE YUaCTBYIOT OJJHU U

T€ K€ MPOIECCHI MPOUCXOAITNE BHYTPH UCCIETyEeMOTO 00pa3siia.

2. Onpenenutsh GopMy U T€OMETPUUECKUE pa3Mephl UCCIEAYEeMOro 00pasiia UCXOsl U3
TpeOOBaHMI BEIOPAHHBIX METOMK U3MEPEHUS OCHOBHBIX KPUBBIX HAMAarHUYHNBAHMUSI.
HMeThb B BUY, 4TO JJII 0OSCIICYCHHS BO3MOKHOCTH CPaBHEHUS MTOTYYCHHBIX
PE3yNHTATOB U UCKITFOYCHUS TOOOYHBIX BIUSIHUHN 3P (HEKTOB, COPOBOKAAIOITIX
MIPOIIECC MATHUTHBIX U3MEPECHHH (BHT MAarHUTHOM IIETIH, COOCTBEHHOE ITOJIC
pa3MarHUYMBAHUS U €T0 3aBUCUMOCTh OT HAMAarHUYEHHOCTH HCCIIeTyeMOoro oopasiia u

T.I.) y1I0OHEE BCErO UCIOB30BaTh OJJUH U TOT K€ 00pasell.



3. UzroToBuTh 00pazelr ¢ yueToM HE0OOXOIUMOCTH UCIIOJIB30BAHUS €r0 MPU
BBITIOJTHCHUH TIEPBOY M BTOPOH 3a7a4u (17151 YMECHBIIICHUSI OIITMOKHU OTPEICTICHIS
BEJIMYMHBI MHIYKIIMA MaKCUMaJIbHO MMPUOIU3UTH TUIOIIA(b BUTKA U3MEPUTEIBHON

KATYIIKY K IUIOIIA/IA MTONIEPEYHOT0 CEYEHHS UCCIIElyeMOro oopa3ua).
3agayva 1.
Hzmepenue ocnonoll Ounamuueckou Kpueou HamacHUYUBAHUSL

1.1. Bei6path mpuOOpbl 1 KOMIUIEKTYIONINE JJI1 U3MEPEHHS] OCHOBHON JMHAMUYECKOM
KPUBOI HAMarHMYMBAHUA U COOPATh CXEMY JJIsl U3MEPEHHSI KOOPAUHAT BEPILIUH

YaCTHBIX IICTCJIb TUCTCPC3UCA.
1.2. OHpGI[GJ'II/ITB mar n3SMCHCHHNS HaMaIrHMYNBAIOIICTO TOKA, AJIA 4CTo:

IIoJaTh MAKCHUMAJIbHOC HAIIPAKCHUC C ICHCPATOPA HA USMCPUTCIIBHYTO O6MOTKy )51

OHpeHeHHTB Imax (U lmax) ;

YyUUTBIBasi HEIMHEHHOCTh BUa 3aBUCUMOCTU B(H), BBIOpaTh ISl U3MEPEHUSI HE MEHEE
20 Touek, mpruYeM MOJIOBUHA TOYEK JOJDKHA OBITH COCPEIOTOUEHA HA YUaCTKE
ocHOBHOTO HamarHnunBanus (10 0,7-0,8 Bs), BTopast moJloBMHA TOYEK Ha y4acTKe

MPUOJIMIKEHUS K HACHIIICHUIO.
1.3. CoOpaThb S3KCIEPUMEHTAIIbHYIO CXEMY JIJIsl BHIMIOJHEHUSI TOCTABICHHOM 3a1a4uH.

1.4. ITosyduTh U IPEACTABUTH B TAOJUYHON (pOpME U3MEPUTETBHYIO UH(OPMAIUIO IS

pacucTa KOOpANHAT BCPIIKUH YaCTHBIX IICTCJIb THCTCPC3HCA.

1.5. Ucnonb3ys pacyeTHbie (OPMYJIIbI MOTYYUTh 3HAUECHUS BEJIMYMH UHIYKIUU U

HaMarHM4MBarOILEro MOJIs.
1.6. PesynbTaT npeactaButh B rpaduyeckoit hopme.

3anava 2.

HsmepeHue CMAamMu4ecKol OCHOBHOL Kpueoz’i HAMAZHUYUBAHUA



2.1. BeiOpath npuOOpsl U KOMIUIEKTYIOIINE JJISI M3MEPEHUST OCHOBHOM CTaTUYECKOMN
KpYBOW HaMarHWYMBaHUS U COOpaTh CXEMY TSl H3MEPEHUST KOOPIMHAT BEPIIIHH

YAaCTHBIX IICTCIIb T'UCTCPE3HCA.

2.2. OHpeI[eJ'H/ITB mrar ISMCHCHHA HaMAarHM4uBarOmiero ToOKa, AJI 4€ro:

— OHIpCACIUTb JUalla3OoOH HW3MCHCHUS TOKa B BBI6paHHOM HaMarin4mBaromicMm

YCTPOWCTBE JUIsl TOJYYEHUS WM3MEHEHUS MArHUTHOTO TIOJISI, AHAJIOTUYHOTO
BBIOpAaHHOMY B 3aj1a4e€ MEePBOM;

YUYUTHIBAS HEJIMHEWMHOCTh BUJA 3aBUCUMOCTU B(H), BbIOpaTh IJisi U3MEPEHUS HE
meHee 20 Touek, MpuyeM MOJIOBUHA TOYEK JOJIKHA ObITh COCPEIOTOUEHA HA yUaCTKE
OCHOBHOI'O HaMarHW4YuMBaHus (B JUala3oHE MATHUTHBIX MOJEH MPEIbIAYyIIEro
3a/laHusl), BTOpas TOJIOBMHA TOYEK HA Yy4YacTKe MPUOIMKEHHUS K HACHIIICHUIO (B
JMana3oHe ToJiel epBoil 3a71aun);

MPOBECTU U3MEPEHUE U3MEHEHUSI MATHUTHOTO MOTOKA JJIs ONPE/IeNICHUs] KOOpAUHAT
BEpPIIMH  YaCTHBIX TMETellb TUCTEepe3uca IMpU  BHIOPAHHBIX  3HAYCHUSX
HaMarHUYMBAIONIETO MOJIA, UMETh B BHJY, UYTO NEpe] HU3MEPEHUEM HW3MEHEHHS
MarHUTHOTO TOTOKa B KaXJOH TOUYKE HEOOXOAMMO MPOBOAUTH «MArHUTHYIO
MOJTOTOBKY» JJIS TPUBEIEHUS HUCCIEAyeMOoro oOpaslia MpH KaXJIOM 3HAUYCHUU
BBIOPAHHOTO TOJISI B PABHOBECHOE COCTOSIHUE;

UCIIOJNb3Yys COOTHOUIEHHWS, CBS3BIBAIOIIME 3HAYECHUS HWHIYKIUU W WU3MEHEHHS
MAarHMTHOTO MOTOKAa M MarHUTHOTO MOJIE M BEJIWYMHbI HAMArHUYMBAIOIIETO MO
paccuuTarh MAarHUTHBIE BEJIMYUHBI, HEOOXOIUMBIE JJISI MOCTPOCHUS OCHOBHOM

CTaTU4YECKOW KPUBOM HAMArHUYMBAaHU,

— NPENCTaBUTh SKCIEPUMEHTAIIbHBIE PE3yNbTaTbl B TAaOIMYHOW M Tpaduueckoit

dbopwme.

7.4. Ilpumepsl 3a1aHUI VI IPOMEKYTOYHOM aTTECTALMN YCIIEBAEMOCTH

7.4.1. Tunosvie 3a0anus 015 OYEHUBAHUSL Pe3YIbmamos chHopmupo8aHHoCmu
komnemernyuu 1TK-2 (crmocoOHOCTBIO CBOOOTHO BIAETh pasieiaamMu GU3HKH,
HEOOXOMMBIMH JJISl PEIIEHUST HAYyIHO-UHHOBAIMOHHBIX 33/1a4, U IPUMCHSTh

pe3yJbTaThl HAYYHBIX UCCIICIOBAHUI B MHHOBAITMOHHOM JESATEILHOCTH).



Kareropus 3HaTh:

- Kakue n3mepurenbHbie npruOOpbl UCHIOJIB3YIOTCS I U3MEPEHUS U3MEHEHHUS

MarHMTHOTO MOTOKA?

- Onucarb arOPUTM NOJIYYEHHS] U3MEPUTENBHOW MH(DOPMALUK JJI ONPENEICHUs
BEJIMYMHBI MAKCUMAJIBHOI'O SHEPIreTUYECKOr0 IIPOU3BEIECHUS MAarHUTOTBEPAOTO

MaTepHalia ¢ MOMOIIbIO 00BEKTA UCCIEAOBAHUS KyOruuecKoi (POpMBI.

Karteropusi ymeThb:

- OOBACHUTH BO3MOXKHBIE MPUYMHBI MATHUTHOTO CTApEHUS IMOCTOSHHOTO MAarHHTa,
UCIIOJIb3yEMOT0 B MarHUTHOW cucTeMe ¢ pabodeil TOYKOM B pailloHe MaKCUMAalIbHOTO
sHepreruyeckoro npousBeneHus (BH)max.

- CpopmupoBaTh cxeMy sl U3MEPEHUs NPOHULIAEMOCTH BO3pacTaHUsl M yObIBaHUS

00BEKTa UCCIEOBAaHUS U3 MATHUTOMSITKOTO (heppOMarHuTHOTO MaTepuara.
7.5. Meroanueckue YKa3aHUs ISl PeLICHUS NPAKTHYECKUX BOIIPOCOB

[lepeueHb METOUYECKUX pa3pabOTOK, TOCTYNHBIX B Hay4YHOU OnbimoTeke TBI'Y

— http://library.tversu.ru monMeHoBaH B CIIMCKE OCHOBHOM 3, 4, 5 ¥ JONOJHUATEIBHON 1 —

6 IMTEpaTYpHI.
O0o3Ha4eHNs U TEPMHUHBI

Tepmouumupoeanue — NUKIIMYCCKOC U3MCHCHHUC TCMIICPATYPLI OT HayaJIbHOU a0

KOHEYHOM M CHOBA J0 HAa4YaJILHOM;

AT = T, — Ty — TeMIiepaTypHbI HUHTEPBAJ WM UHTEPBAJI TEPMOLMKINPOBAHMS;
T} — HayanbpHas TEMIEpaTypa UHTEPBajIa TEPMOLMKIUPOBAHMS;

T, — KOHEUYHas TeMIepaTypa HHTEPBaja TEPMOLUKINPOBAHHS;

M — marnuTHbIN napameTp (B — uHaAyKIus, | — HAMarHH4eHHOCTh, O - yAeabHas

HaMarHU4E€HHOCTh);

M) — ucXoqHOE 3HAYEHHE MAarHUTHOTO MMAPAMETPA;


http://library.tversu.ru/

M, — 3HaYeHHe MarHUTHOTO MapaMeTpa Mpyu MaKCUMAJIbHOM TEMIIEpaType UHTEpBaia

TEPMOILMKJINPOBAHHS;

M; y
— 3HaYCHHE MArHUTHOTO MapaMeTpa MpHU Ha4aJdbHOW TEMIIEPATYpE UHTEpPBAIA

TEPMOLMKINPOBAHHUS TTOCIIE TEPMOCTAOMIU3AIINH TIPH TeMiieparype 75;

M, -M
B=+—2—1100% - ko>(DHUIHEHT HEOOPATUMBIX U3MEHEHHH MaTHUTHOTO
1
napameTpa Jyisl 3aJJaHHOTO UHTepBaJia TeMIIepaTyp;
M, - M, N .
oa=1= mlOO% > C™ - koadpuIeHT 0OpaTUMBIX U3MEHEHU MAarHUTHOTO
i\l =1

mapamMcCTpa I4Jisl 3a1aHHOI'0 HHTCPBAJIda TCMIICPATYP.

IIpumeps! pemienust 3aga4
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1. Onpenenutb K03PPUIUEHT 0OpATUMBIX U3MEHEHUN HHAYKIIMH (g0 €CTU By

kl'c, Bigo = 9,8 kl'c, a ko punmeHT HeoOpaTUMbIX U3MEHEHUH HHIYKIIUU [ioo = -10%.

t
Pewenue: ]I BBIYUCICHHS o090 HECOOXOIUMO CHadajaa HAMTH 3HAUCHHE Bio, TTo
OITPEICIICHUTO
Bl,,—B
o ~-1
Oygo = —2—2100%-"C*,aPB=
B

0’ T Bo

M 100% .

Orcrona

., ~10%-1ldc _
0% 100%

11xlc—11xlc = 99 xlc

Jlanee onpenensieM 3HaAYCHUE Qg



Otio0 = (98-99)ul 100%=_—0’1100% 2 c1=—001%" ct

9,9x/¢-100 °C 9,9-100

2. Onpenenutsb KO3PHUIUEHT HeOOPATUMBIX U3MEHEHUN UHAYKIIUHU (3150 TOCTOSTHHOTO

maruuta ¢ By = 10,5 kI'c ecnu nocie Tepmoctadmnuzanuu npu 150°C ero uHAYKIUA

t
YMEHBIIWIACH 10 Biso— 9,2 xl'c.

Pewenue: J1nsa Beraucnenus fisp HEO6X0IMMO BOCTIOIB30BaThCs (POpMyIIoif

Bs, — B
Biso = 1—1508 2.100%
0

401041

gy = 22K~ 105KTE 150 = =131 00 =—12.4%
10,5« c 10,5

3. OHpCI[CJ'II/ITB BCIIMUMHY HAMAarHM4€HHOCTH IMTOCTOSAHHOI'O MaIrHuTa B HCXO/JHOM

COCTOSSHUHN |0 €CIIn |15o = 9,5 KFC, Oq50 — +0,012 %'OC'l, ﬂ150 =-10 %.

Pewenue: V3 BeipaxkeHus 11sl s

t

sy = Tis0 = liso 100%-° C !

t .
150

t

HaliieM 3HaueHHE 150 KaK

o ljsoAT
————=ly50 = l 150, WM
100

y (aAT +1oo)_I
150 100 — "150

t
150 — 7150

OTKyZa



100144, 100-95 950
150 = AT +100=0,012-100+100-1012 —

t

=9,387 = 9,4 kl'c.

t
I150 -

N3 cootHowenus B¢, = 9 100% maxomum o Kax

0

| I
Bfgoo =150 — | g, W1 Pisolo + 15 = 15
ol 100 )T 10

OTKyJla

10015, _100-9,4 _940 _
B +100 100-10 90

=10,444 ~ 10,4 xIc.

4. OnpeaenuTsh BEIUUYMHY HAMarHW4eHHOCTU nocTostHHoro MarauTa npu 100°C 1ygg

ecnt lo =12 kI'c, aro = +0,012 %-°C™, 00200 = - 0,02 %-°C™, a Bogo = -10 %.

t
Pewenue: V3 BuIpaxkenns s ooy HaiiIeM BETMUMHY '=0 Kak

P 200! P 200!
—iogoo =300 — I, mmm —iogoo + 15 = I 50
l200 =lo| — |71 ——— |=
100 100

=12(£]= 12-0,9 = 10,8 kI'c.
100

t
N3 BeIpakeHus 111 Qppp HAMJEM 3HAUYCHUE 200 Kak



t
I OLzoolzooAT_Ht _
200> WM ——————=——— 200 = 1200

100

GLogo |200AT R
100 200

100

¢ OLZOOAT +100
I200 = I200

OTKyJia

100

Lo 10’8(+ 0,012.200+1ooj: 10’8(13564}

=11,06 ~ 11,1 xI'c.

I 500 — |
2 1 o —1 (o3
U3 BBIP@KCHHS Olygy g00 = + —2—%100% -° C ™ Haiiiem 3HauYeHHUE !

100 Kak
100AT
Ooo-200 l100AT _ Lo 1. Olgg-200 l100AT o=
= 1200 = 100> 100 = 1200
100 100

| ( 00 2004T +1ooj _
100 100 200

OTKyJia

100- 1,0, _  100-111 1110
Oly00200AT +100 —0,02-200+100 96

I1oo =

=11,562 ~ 11,6 kI'c.

Bonpocsl /151 cCaMONIOAT0TOBKHU

1. MarHnutHoe cTapeHue (JaTh OINpejeeHue U OMKUcaTh MPOIECCHl, TPOUCXOIAIINE B

dbeppomaraeTukax). ObpatuMbie 1 HEOOpaTUMbIE M3MCHEHHUS MAarHUTHBIX CBOMCTB

MOCTOSIHHBIX MAarHuTOB (IIPUBECTHU MIPUMED).

CTapeHI/IC IIOCTOAHHBIX MAarHuTOB. I[J'ISI KaKux IIponccCoB, IIPOUCXOIAIIUX B

(dbeppOMarHuTHRIX Marepuaiax, MPUMEHSCTCS 3TO MOHSATHE (aTh ONPEACIICHUE W

MPUBECTU IPUMEPHI).



10.

B 4eMm cX0ACTBO M pas3nvyue MPOLECCOB CTPYKTYPHOTO M MarHUTHOTO CTapeHHUs
MOCTOSIHHBIX ~ MarHUTOB  (MPUBECTH TMPUMEPbl U CPABHUTEIBHBIA  aHAIN3
paccMaTpuBaeMbIX IPOIECCOB, YKa3aTh CIOCOObI BOCCTAHOBJICHUS YpPOBHS
MarHUTHBIX CBOMCTB 0 NEPBOHAYAIBHOTO 3HAYEHNUsA)?
CtpykTypHas M MarHuTHas CTaOWUJIBHOCTh MAarHUTHBIX CBOMCTB, CXOJICTBO U
pasnuyue.
MarauTtHass CTaOWJIBHOCTh, TPUYHHBI HEOOPATUMBIX W3MEHEHMA MAarHUTHBIX
cBoMcTB. OnpeneseHue.
['ucrepesuc. TepmomarauTHbli TucTepe3uc. Onpenenenue. [Ipumepsl. [lapameTpbl
(MaTeMaTH4eCKOE BhIpaKEHUE, CAUHULIBI U3BMEPEHUS ).
[TapameTpsl TemmepaTypHOW CTaOMJIBHOCTH MAarHUTHBIX CBOMCTB. IlpenenbHbiii
(KTMMaTHYECKUii ) UHTEepBaN TemnepaTtyp. OnpeneneHus.
HeoOpatuMble  W3MEHEHHMS MAarHUTHBIX  CBOMCTB. MarHuTHoe cTapeHue.
Koadpounuent HeoOpaTUMBIX H3MEHEHUN MAarHUTHBIX CBOMCTB. OrmpeneneHue.
dopma BbeIpakeHUA. EIMHULIBI N3MEpPEHUS.
TemnepaTypHblii K03(QGUIUEHT HEOOPATUMBIX H3MEHEHUM MArHUTHBIX CBOWCTB
(maTp ompenereHUe, €IUHULBI HU3MEPEHHs, 3HaK), MarHUTHOE cTapeHue (JaTh
OIpe/IeNICHUE U OMKUCATh MPOLIECCHI, TPOUCXOAIINE B (heppOMarHeTuKax).
Kakue mnporeccsl xapakTepu3yroT Kod(PQUIIMEHTh OOpaTUMBIX U HEOOPATHUMBIX
W3MEHEHUM MArHUTHBIX CBOMCTB TMOCTOSIHHBIX MArHUTOB. UTO ompenenser ux
BEJINYMHY U 3HaK?

IIpuMepsI BOPOCOB M OMJIeTa HTOTOBOI0 IK3aMeHA
Ctpykrypa MMOCTPOEHHUS CMHU c BBICOKOTEMIIEPATYPHBIMU 151
HU3KOTEMIEPATYPHBIMU MTPUCTABKAMH.
CniocoObl co3qanus, I3BMEHEHUSI U TTOJIePKAHUS TEMITEpaTyphl PU UCCIEA0BAHUU
MAarHUTHBIX CBOWCTB B MOJIOKUTEIHHOM WHTEpBAJIC TEMIIEpaTyp
(BBICOKOTEMIIEPATYPHBIE TPUCTABKH ).
CnocoObl co3aHusl, U3MEHEHHS M MOJep>KaHus TEMIIEpaTypbl IPU UCCIEIOBAaHUT
MAarHUTHBIX CBOMCTB B OTPULIATEIILHOM WHTEpBaJIC TeMIIepaTyp

(HM3KOTEMIIepaTypHbIE TPUCTABKH).



10.

11.

[ToHsiTHE CTapeHMs] MATHUTHBIX CBOMCTB MAarHUTOTBEPABIX MAaTEPHAIIOB.
CTpyKTypHOE CTapeHHE MarHUTHBIX CBOWCTB BHICOKOKOIPIMTUBHBIX MaTEPUAJIOB.
MarautHoe CTapeHHE MarHUTHBIX CBOMCTB BBICOKOKOIPLMTHUBHBIX MAaTe€pHaJIOB
(k03 pureHT HeOOPATUMBIX U3MEHEHHUN ).

[lonsTe TemnepaTypHOl CTaOMJIBHOCTM MAarHUTHBIX CBOMCTB MarHMTOTBEPIBIX
MatepuanoB (KodQPUIIUEHT 0OpaTUMBIX U3MEHEHUH ).

[TapameTpsl CTaOMIBHOCTH MAarHUTHBIX CBOMCTB MarHUTOTBEPIbIX MaTEpUAIOB
(TemmiepatypHbie KOIPOUITUEHTHI).

[ToHsITHE TEPMUUYECKOTO MAarHUTHOTO (PA30BOTO aHAIM3A.

Metonel umccne0OBaHUS TEMIEPATYPHBIX 3aBUCHMOCTEM MATrHUTHBIX CBOMCTB,
UCIIOJb3yEMbIE JJIi M3MEPEHUs TEMIEpPaTypHbIX 3aBUCUMOCTEH MAarHUTHBIX
cBOMCTB  (ompenenenue  temmeparyp  Kropu — deppoMarHuTHeIX (a3,
IPUCYTCTBYIOIIUX B OOBEKTE UCCIIETIOBAHUS).

MeToapl uccienoBaHUS TEMIIEPATYPHBIX 3aBUCUMOCTEH MAarHUTHBIX CBOWCTB,
UCIIONIb3yEMbIE JUISI HM3MEPEHUs TEMIEPATYPHBIX 3aBHCHUMOCTEd MAarHUTHBIX
CBOMCTB  (TEMIEPATYpHBIX  3aBUCUMOCTEH  CTPYKTYpHO-HEUYBCTBUTEJIbHBIX
MAarHUTHBIX CBOMCTB, UCIOJIb3YEMbIX JJI1 KOJUYECTBEHHBIX PACUETOB).

buaer 1.

. 'ucrepesuc (onpenenenue puznueckoro sSBICHUS, BUbI TUCTEPE3UCA, IPUMEPHI).

. TemmniepaTypHblii K03hOUIIMEHT HEOOPATHUMBIX HW3MEHEHHN MarHUTHBIX CBOWCTB

(ompenenenue, (PU3MUECKUE MPOLECCHI, BIUSIONIUE HA €ro BEIUYUHY, €IUHUIIBI

U3MEpPEHHUs], 3HaK).

.CTapeHI/IC IIOCTOAHHBIX MArHuTOB. HJ’IH KakKux IIpoOcCCOB, IIPOHUCXOIAINIUX B

dbeppoMarHUTHRIX MaTepHuaiax, MPUMEHSIETCS ATO TOHATHUE (IaTh OIpeJeieHUue U

MIPUBECTH IPUMEPBHI).

. Onpenenuth K03GPUITMEHT OOPATUMBIX U3MEHEHHH WHIYKIUH Qo0 €ciu By = 11

kl'c, Bigo = 9,8 kl'c, a koadduimeHT HEOOpaTUMBIX M3MEHEHUW UHAYKIUU Lo = -

10%.



5. Onpez[eJme BCIIMUMHY HAMAaroMdCHHOCTHU IIOCTOAHHOI'O MAarHuTa B HCXOAHOM

coctosHuH lg ecnu lis0 = 9,5 xI'c, ays59 = 10,012 %.°C™, Piso = —10 %.

VIl. MaTepuajbHO-TEXHUYECKOE O0ecTiedyeHue

Haumenosanue
crenuaJbLHBIX
noMeneHu

OcHalIEeHHOCTD CHEeIHAJILHBIX
NMoMeIllleHUi M MoOMeleHNH AJ1A
CaMOCTOSITEJIbHOH PadoThI

Ilepeyennb
JIMLEH3MOHHOT 0
NMPOrpaMMHOI0

o0ecneyeHus.
PexBH3UTHI
NMOATBEPKAAIOIIET0
JOKYMEHTA

VY4eOHo-HayuHas
nabopaTopus
MarHUTHBIX U DJIEK-
TPUYECKHUX U3MEPEHHI
Ne 40 (170002
TBepckas o0, T.
Tsepb, CanoBslii nep.,
1. 35)

1. JIaGopaTopHbI€ 3JIEKTPOHHBIE BECHI C
rupeit M-ER 122ACF JR-600.01 LCD
2. BomsT™merp AKHNII-2101

3. Bomptmerp AKHUII-2101

4. VICTOYHUK MUTAaHUS C OTNIIUEH
untepdeiica USB AKHUII-1141

5. HcTouyHuk nuTaHus ¢ OnIuei
untepdeiica USB AKUII-1141

6. Kommerorep iRU Corp 510 I5-
2400/4096/500/G210-512/DVD-RW/W7S
7. Kommetorep ¢ monutopom 940N Core
6550 Box/Asus
P5KSE/2*1024DDRI1/160/7200/DVDRW/
8. Dkpan HacteHHbIi ScreenMedia
153*203

9. MynbTumeTp 1udpPOBOl BEICOKOI
touHoctn UT804

10.  YcraHoBKa UMITYJIBCHOT'O
HaMarHu4yuBanus "MureHs"

11.  MynasTuMeTp HUPPOBONA BBICOKON
touroctu UT804 (2 mT.)

12.  Dnexrpomarsur (3 mr.)

13.  Dnexrpomaraut OM-1

14.  Ocuumnorpag C-1-68

15.  ®depporectep

16.  bnok nuranus b5-9

17. Bonbrmerp B7-27A (2 mit.)

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

19.  Ucrouynuk nutanus b-5-8 (2 mrT)
20.  Ocuumnorpag C-1-65

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

22.  bnok nutanus b-5-21

23.  Muxposebepmerp ©-190

24.  Tlpoextop BenQ MP777

25.  bnok nuraHus

26.  Boabr™erp B-7-23

27.  Teneparop I'3-109

28.  T'eneparop ®-578

Kaspersky Endpoint
Security 10 st Windows
Adobe Acrobat Reader
Google Chrome
OpenOffice

Notepad++

Origin 8.1 Sr2
MHuoro¢yHKIIMOHATBHBIN
pemnaktrop ONLYOFFICE
VLC media player




29. Ucrounuk nuranus b-5-21

VIlI. CBenenusi 00 00HOBJIeHUN padoyell MPOrpaMMbl TUCHUIIIMHBI

Ne .. OOGHOBJICHHBIN pa3aesn Onuncanue BHECEHHBIX PexBu3HUTHI TOKYMEHTA,
pabodeii mporpaMMbl W3MEHEHUI YTBEPAUBILETO
JUCIIAILINHEI W3MEHEHHUS
1.




