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1. OBLIASA XAPAKTEPUCTUKA MOAYJSA ®uzuka nepenekTuBHbBIX MATHUTHBIX MATePUATIOB

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

B mMozaynb Bxoaat Kypebl «buoMarueTusm u OMOMEAMIMHCKUE TPUI0KEHNSI MArHUTHBIX MaTepHalioBy,
«®Du3KKa HU3KOpa3MEPHBIX MarHUTHBIX CUCTEM» U « PyHIaMEHTANIbHAS U NIPUKJIaJHAsl MATHUTOOIITHKAY.
B pamkax aucuuiunsebl «bromMarHeTnsmM M OMOMEIMIMHCKUE INPUIIOKEHHS MAarHUTHBIX MaTepUaJIOB»
paccMaTpUBarOTCs BOIIPOCHI OT UCTOPUM OTKPBITHS U UCTIOJIb30BAaHUS IPUPOAHBIX MATHUTHBIX MaTEPUAIIOB
0O COBPEMEHHBIX MAarHUTHBIX HAaHOMAaTEpUAJOB, IpuUMeHseMbIXx B MeauuuHe. Kypc «®Pusuka
HU3KOPa3MEPHbIX MAarHUTHBIX CUCTEM» IOCBSILEH M3yYEHUI0 MAarHUTHBIX U CONYTCTBYIOUIUX SIBJICHUH B
cpelax, coJepKalluX HU3KOpa3MEpHbIE MAaTHUTHBIE 3JIEMEHTHI. B €€ pamkax paccMaTpuBarOTCs METOJIbI
NOJlyYEHUsI U aTTEeCTAallMU TaKuX CpelA, H3ydaeTcs IMPUPOAA MAarHUTHBIX M MarHUTOIEKTPUYECKUX
SBJIEHUH, CcrOcOoObl (PEHOMEHOJOTMYECKOTr0 ONUCAaHUsI MX CBA3M C pa3MEpHbBIMU IapaMeTpamu
CTPYKTYPHBIX COCTABIISIOIINX, IEPCIEKTUBbI MPAKTUYECKOTO UCIOIb30BaHUS MaTEpUaOB, BKIIOUAIOIIUX
HU3Kopa3MepHble nneMeHThl. Kype «®yHaameHTanbHas U NpUKiIaJHas MarHUTOONTHKA» CTABUT LIEJIBIO
MO3HAKOMUTb CTYJEHTOB C OCHOBaMHU (PEHOMEHOJIOTHYECKOT0 OMMCAHUS MarHUTOONTHYECKUX 3D PeKToB,
a Takke Ooyee MompoOHO M3Y4HTh psan w3 Hux: dhdext Dapanes; 3akon Manroca; rddext Korrona-
Mytona (®oxTa); MarHUTHBIA JIMHEHHBIA JAUXPOU3M; MArHUTHBIM KpPYroBOM AMXPOW3M; MOJIAPHBIN,
MEpUIMOHANBHBIN W 3KBaTopuaibHbId 3¢ dexTsl Keppa; marautopedpaktuBHblil 3ddexT; >3PQexTs
MarHUTONPONYCKaHHUSI U MarHUTOOTPAKEHUS B HETOJIIPU30BAaHHOM cBeTe. Hapsay ¢ 3TUM 3HaYUTENbHOE
BHUMAaHUE YJICJICHO MPUKIIAJHBIM acleKTaM MarHUTOONTHKHU.

1.2. CTpykTypa u 00beM MOAYJIAA

Taonuma 1

O0beM AUCHUILIAH MOAYJIS

Ne U BCEro MoayJis B 3a4€THBIX
Hepeqeﬂb AUCHUIIMH MOAYJIA B MMOCJ1€10BATEJIbHOCTH UX OCBOCHUSA

n/n eINHHNIAX

1 buomarnerusm u OMOMETUIIMHCKUE TTPUIIOKEHUSI MArHUTHBIX

MaTepuaoB 3

2 du3ukKa HU3KOPa3MEPHBIX MATHUTHBIX CUCTEM 3

3 OyHaaMeHTaIbHAs U MPUKJIaJHAS MAarHUTOONTHKA 3

HUTOTI'O o moysto: 9

1.3.11ocienoBaTe/iIbHOCTH OCBOCHHUSI MOYJISA B 00pa30BaTe/IbHOM MporpaMmme

IIpepekBU3UTHI MOAYJIsI He npeagycmotpensl
ITocTpeKBH3UTHI U KOPEKBU3UTHI He npenycmotrpensl
MOAyIs

1.4. Pacnipeesienne KOMIIETEHUMI MO JWUCHUIVIMHAM MOAYJIS, IUIAHUPYeMble Ppe3yJibTaThbl
o0y4eHHs1 (MHIMKATOPHI) 110 MOXYJIIO

Tabmuma 2
3



Ilepeyennb

Koa v HauMeHoOBaHue

I[lnannpyemMble pe3yabTaThbl 00y4eHUsI

AMCHMILINH
KOMIIEeTEHIIMH (MHAMKATOPBI)
MOAYJIst
1 2 3

buomarnetusm u | OIIK-1 - CriocobGen 3-1 - IeMOHCTpUpPOBATH TOHUMAHUE
OMOMEUIIMHCKNE | BBISIBIIATH, (dbyHIaMEHTATBHBIX TPUHITUIIOB, METOJIOB 1
MIPIIOKEHUS (dhopmMyIUpoBaTh M pelaTh | MOJIX0/I0B K pelieHUI0 (pyHIaMEeHTaIbHbIX U
MarHUTHBIX (dbyHIaMeHTaTbHBIC U MIPUKJIAHBIX 33/1a4 B PO MIIBHON 00J1acTH
MaTepHuaioB MIPUKJIQHBIC 33791 B NESATETLHOCTH M MK IUCIUIUTMHAPHBIX

o0acTH cBOeH
npodecCuoHAITBHON
JEeITEILHOCTH U B
MEKTUCITUTUTMHAPHBIX
HaIpaBJICHUSX C
HCII0Ib30BaHUEM
(byHIaMeHTaIbHBIX
3HAHUH U IMPAKTUYECKUX
HaBBIKOB

HaIIpaBJICHUAX

V-1 - BIBIATD U ONPEAEATH LEIU U IIyTH
pemieHust pyHIaMEHTaIbHBIX U MPUKIIATHBIX
3a/1a4 B MPOQHUILHOMN 00JIaCTH NEATEIHHOCTH,
ONUpasiCh Ha (PyHIAMEHTAIIBHBIE 3AKOHBI U
IIPUHIIMIIBI, C UCIIOJIb30BAHUEM
COOTBETCTBYIOIIUX LIEJISIM [IOJIXOJI0B U
METOJI0B

[1-1 - ITpeynarats myTH pelieHUs
(dbyHIaMeHTaNbHBIX U MPUKIIATHBIX 33724 B
npouIbHOM 006JIaCTH JEATENBHOCTH U
MEXKIUCHUIIMHAPHBIX HAIPABICHUSX,
onupasich Ha PyHIAMEHTAIBLHBIC 3aKOHBI U
MIPUHUUIIBI C UCTIOJIb30BAHUEM
COOTBETCTBYIOIIUX LEJSAM MOAXOA0B U
METOI0B

J1-1 - JleMOHCTpUPOBaTh AHAIIUTUYECKUE
YMEHHSI U KPEATUBHOE MBILLIICHUE

OIIK-2 - Crocoben
BBINIOJIHATH UCCIEA0BAHUS
MIPH pEIICHUN
(byHIaMEHTaIbHBIX U
MIPUKJIAIHBIX 33714,
[UTAHUPOBATH U
OCYIIECTBIISITH CIIOKHBIE
peaIbHBIE WU MO/JICThHBIE
IKCIIEPUMEHTHI

3-1 - JleMOHCTpUpPOBATH IOHUMAHKE
MIPUHIIMIIOB, 0OCOOCHHOCTEH U 337124
npoBeieHus] GyHIaMEHTAIbHBIX U
MIPUKJIAJIHBIX UCCIIEA0BaHUH, MIIAHUPOBAHUS
MOJIEJIbHBIX WIIH PEATbHBIX IKCIIEPUMEHTOB

V-1 - CooTHECTH LIENb U 3aJaUl UCCIICOBAHUA
¢ HaOOPOM METOJIOB UCCIICI0BAHMSI, BLIOUPATh
HEOOXOIMMOE COYETaHUE IIEJIH U CPEACTB IIPH
IUIAHUPOBAHUHA I/ICCJ'Ie)IOBaHI/Iﬁ

[1-1 - UmeTh OnBIT NpoBeIeHUS
(byHIaMEHTAIbHBIX U IPUKIIATHBIX
HCCIe0BaHUM, MOJIEIbHBIX WU PealbHbBIX
AKCIIEPUMEHTOB C UCIOIb30BAHUEM
COBPEMEHHOM METOJ0JIOTUU, METOJIOB,
000py/I0BaHUS U TEXHUKU

J1-1 - JleMOHCTpUpOBaTh aHAIUTUYECKUE
YMEHUS U KPEaTUBHOE MBIIICHHUE




OIIK-3 - Criocoben
AHAJIU3UPOBATh,
UHTEPIPETUPOBATH U
000011aTh pe3yabTaThl
HCCIIEIOBAaHUN B
npoQecCuoHaIbHON
obnactu

3-1 - JleMoHCTpUpOBaTh IOHUMAHHE
MIPUHITUIIOB ¥ METOJIOB aHAJIN3a U 0000IICHHS
Pe3yIbTaTOB TEOPETHUECKUX U
HKCIEPUMEHTAIBHBIX UCCIIETOBAHHIA,
MIPUMEHSIEMBIX B MPO(ECCUOHANBHOM 00acTu

V-1 - Ananu3zupoBaTh pe3yJbTaThl
HaOII0/IEHUH U 9KCTIEPUMEHTOB, KOPPEKTHO
UHTEPIPETUPOBATH UX JJIs1 (POPMYIUPOBAHUS
3aKJIFOUYEHUH U BBIBOJIOB

I1-1 - ®opmynupoBaTh 000CHOBAHHBIE
3aKJIFOUYEHUS U BBIBOJIBI 10 pe3ysibTaTaM
aHaJIM3a Hay4YHOU JITEpaTypbl, COOCTBEHHBIX
AKCIIEPUMEHTAJIBHBIX IaHHBIX U PacYeTHO-
TEOpETUUYECKUX paboT

-1 - IleMOHCTpHUpOBaTh yMEHHUS
aHAJIM3UPOBATh U 000011aTh HHPOPMAILIHIO,
JIeNaTh JJOTMYECKUEe YMO3aKITIOUEHHUs

IIK-2 - Criocoben
MIPUMEHSATHh METOJIbI U
CpelncTBa MJIAHUPOBAHUS,
OpraHu3aINH, POBEIACHUS
Y BHEJIPEHUST HAYIHBIX
HUCCIIEIOBAaHUU

3-1 - JleMoHCTpHpOBaTh MIOHUMAHUE Hay4YHbIX
po0JieM MO0 TeMaTUKE MPOBOAUMBIX
uccleI0BaHui U pa3paboTok

3-2 - JIeMOHCTpUPOBATh MOHUMAHUE METO/IOB U
CPEICTB TUIAHUPOBAHUS U OPTaHU3AINH
UCCIIeIOBaHU 1 pa3paboTok

V-1 - O6001maTe pe3ynbTaThl HAYYHO-
HCCIIEIOBATEIILCKUX U OMBITHO-
KOHCTPYKTOPCKHX paboT

I1-1 - AHamu3upOBaTh U CUCTEMATH3UPOBATH
Hay4YHbIC JaHHBIC, PE3YJIbTAThl SKCIICPUMEHTOB
U HAOJIOIEHUN

dusnka
HHU3KOpPa3MEpPHBIX
MAardmTHBIX
CUCTEM

OIIK-1 - Criocoben
BEISIBJISITH,
(hopmynupoBaTh U peliaTh
(GyHIaMeHTaJIbHbIE U
MIPHUKJTATHBIC 33]1a49H B
o0ractu cBoeit
po¢eCCUOHATBHON
JESATEIbHOCTH U B
MEXIUCHUTITMHAPHBIX
HAIpPAaBIICHUSX C
HCIOJIb30BaHUEM
(byHIaMeHTaIbHbBIX
3HAHUU U TPAKTHYECKUX
HABBIKOB

3-1 - JlemoHCTpUpOBaTh MIOHUMAHUE
(dbyHIaMEHTATBHBIX TPUHITUIIOB, METOJIOB U
MOAXO/0B K PEIIeHUI0 GyHAaMEHTAIBHBIX U
MIPUKJIATHBIX 33/1a4 B PO MIBHOM 00J1acTh
NESATETLHOCTH M MEKTMCIUTITHHAPHBIX
HaIpaBJICHUAX

V-1 - BbIABIATH U ONIPEAEIATH LU U IYTH
penieHus GyHAaMEHTATbHBIX U MTPUKIAIHBIX
3a/1a4 B MPOQHUILHON 00IaCTH NeATeIHHOCTH,
onmupasich Ha PyHIaAMEHTATbHBIC 3aKOHBI U
MIPUHIUIIBI, C UCTIOJIb30BAHUEM
COOTBETCTBYIOIIMX LIEJISIM MTOIXO/0B U
METOI0B

[1-1 - [Ipennarate myTH pemIeHus
(byHIaMeHTaNbHBIX U MPUKIIATHBIX 33734 B




npoUIBHOM 00JIACTH IEATEIBHOCTH U
MEXKIUCIUIIIMHAPHBIX HAIIPABIICHUSX,
onupasich Ha (PyHIAMEHTAIbHBIC 3aKOHBI U
MPUHIIUIIBI C UCITOJIb30BAaHUEM
COOTBETCTBYIOIIUX LEISAM NOAXOA0B U
METO/IOB

OIIK-2 - Crocoben
BBITIOJHATH UCCIEI0BAHUS
IIPH PEIICHUN
(byHIaMeHTaIbHBIX U
MIPHUKIIAIHBIX 337124,
TUTAHUPOBATH U
OCYIIECTBIISITH CJIIOKHBIE
peaJIbHBIE WU MO/ICTHHBIE
IKCIIEPUMEHTHI

3-1 - JleMOHCTpUpPOBATH TOHUMAHHUE
MIPUHIIMIIOB, 0OCOOCHHOCTEH U 3a1a4
npoBeeHus! GyHIaMEHTAIbHBIX U
MIPUKIIAIHBIX UCCIIEIOBAHUMN, TUTAHUPOBAHUS
MOJIEJIbHBIX WJIM PEabHBIX IKCIIEPUMEHTOB

V-1 - CooTHECTH 1IETIh U 3a1a4d UCCIICAOBAHUS
¢ Ha0OpOM METOIOB HUCCIIEI0BAaHUSs, BBIOUPATH
HEO0OXOIMMOE COYETaHUE TIEIH U CPEJCTB TIPHU
l'IJ'[aHI/IpOBaHI/II/I I/ICCJ'IGI[OBaHI/Iﬁ

OIIK-3 - Cniocoben
aHAJIM3UPOBATb,
HUHTEPIPETHUPOBATH U
0000111aTh pe3yIbTaThl
HCCIIEIOBAHUN B
npodeccCHnoHaATBEHOM
obnactu

3-1 - JleMoHCTpUpOBaTh IOHUMAaHHUE
MIPUHIIMIIOB U METOJIOB aHaIN3a U 0000IICHUS
PE3YJIbTaTOB TEOPETUUCCKUX U
IKCIIEPUMEHTAIBLHBIX UCCIIEIOBAHUN,
MIPUMEHSIEMBIX B MPOJeCCHOHAIBHON 00acTi

V-1 - AHanu3upoBaTh pe3ynbTaThl
Ha0JII0/IEHUH U 9KCIIEPUMEHTOB, KOPPEKTHO
MHTEPIPETUPOBATH UX JJIs1 HOPMYIUPOBAHUS
3aKJIFOYEHUI U BBIBOJIOB

I1-1 - ®opmynupoBaTh 000CHOBAHHBIE
3aKJIFOUYEHUS U BBIBOJIBI 10 pe3ysIbTaTaM
aHaJM3a Hay4YHOU JIUTEPATypPhl, COOCTBEHHBIX
SKCIIEPUMEHTAIBHBIX JIaHHBIX U PaCYETHO-
TEOPETUYECKHUX padoT

IIK-2 - Criocoben
MPUMEHSITh METOJIbI U
CpeACTBa IIAHUPOBAHUS,
OpraHu3allvu, IPOBEACHUS
Y BHEJIPEHUSI HAYUYHbIX
HUCCIIeNOBAaHUN

3-1 - JleMOHCTpUpOBATh MOHUMaHNE HAy4YHbIX
npo6ieM 1o TeMaTHUKe TPOBOAUMBIX
UCCIeI0OBaHui U pa3paboTok

V-1 - O6006math pe3yabTaThl HAYYHO-
HCCIIEIOBATENLCKUX U OMBITHO-
KOHCTPYKTOPCKHX paboT

I1-1 - AHamM3UpOBaTh U CUCTEMATH3UPOBATH
HAy4YHbIC JaHHBIC, PE3YJIbTAThl SKCIICPUMEHTOB
U HAOJFOIEHUNA

dyHIaMeHTaIbHA
sl ¥ IPUKJIaIHAs
MarHuTOOITHKA

OIIK-1 - Criocoben
BBISIBIISITS,
(dbopMynMpoBaTh U pelaTh
(GyHIaMeHTaJIbHbIE U
MIPUKJIAIHBIC 33a]1a91 B
o0actu cBoei
po¢eCCUOHATBHON

3-1 - JleMOHCTpHpOBATh IOHUMAaHHE
(dyHIaMEHTAIBHBIX TIPUHIIUIIOB, METOJIOB U
MIOJIXO/I0B K PEHICHUIO (PyHIAMEHTAIBHBIX U
MIPUKJIAHBIX 33/1a4 B PO MIBHON 00J1acTh
JESITeTPHOCTH U MEKAUCIUTUTMHAPHBIX
HaTPaBJICHUAX




JESTEIbHOCTH U B
MEXAUCLUIIITMHAPHBIX
HaIpPAaBJICHUSX C
HCIIOJIb30BAaHUEM
(dbyHIaMEHTATBHBIX
3HAHUHN U NPAKTUYECKUX
HaBbIKOB

V-1 - BIBIATD U ONPEAEATH LEIU U IIyTH
pemieHust pyHIaMEHTaIbHBIX U MPUKIIATHBIX
3a/1a4 B MPOQIILHOM 00JIaCTH NeATeIHHOCTH,
ONUpasiCh Ha PYHJAMEHTAJIbHBIE 3AKOHbI U
MIPUHIIMIIBI, C UCIIOJIb30BAHUEM
COOTBETCTBYIOIIUX LIEJISIM MOJIXOJI0B U
METOJI0B

[1-1 - ITpeyarath myTH pelieHuUs
(dbyHIaMEHTaNbHBIX U MPUKIIATHBIX 33724 B
npoUIBHOM 006JaCTH NEATENBHOCTH U
MEXKIUCHUIIIMHAPHBIX HAIPABICHUSX,
onupasich Ha pyHIaMEHTaTbHbIC 3aKOHBI U
MPUHIIMUIIBI C UCIIOIB30BAaHUEM
COOTBETCTBYIOIUX LEJSAM HOAXOA0B U
METOIOB

OIIK-2 - Cnocoben
BBITIOJTHATH UCCIIENOBAHUS
IIPH PEIICHUN
(byHIaMEHTaIbHBIX U
MPHUKJIAIHBIX 3a]1a4,
IUIAHUPOBATh H
OCYIIECTBIISATh CIOXKHBIC
pealIbHbIC MK MO/JICITbHbBIC
AKCIIEPUMEHTHI

3-1 - JleMOHCTpUpOBaTh HOHMMAaHUE
MIPUHITAIIOB, OCOOEHHOCTEH | 3a71a4
IIPOBEAECHUS PYHAAMEHTAIBHBIX U
MPUKJIAJHBIX HCCIIEI0OBAHNHN, ITIAHUPOBAHUS
MO/IEJIbHBIX WU pealIbHBIX SKCIIEPUMEHTOB

V-1 - CooTHECTH 11€JIb U 3aJ1a4i UCCIIC0BaHUS
¢ HaOOpOM METOIOB UCCIICIOBAHUS, BBIOUPATH
HE00X0IMMOE COYeTaHue TIeNIU U CPEACTB MPU
TUTAHUPOBAHHUH UCCIICIOBAHUI

[1-1 - IMeTh onbIT NPOBEICHUS
(dhyHIaMEHTATBHBIX U TIPUKJIATHBIX
HCCIIeIOBaHUM, MOJIETBHBIX WJIN peaIbHBIX
SKCIIEPUMEHTOB C UCIOJIb30BAHUEM
COBPEMEHHOM METOI0JIOTUH, METOJIOB,
000py/I0BaHUs U TEXHUKU

OIIK-3 - Cnocoben
aHAJIM3UPOBATH,
WHTEPIPETHPOBATH
000011aTh pe3yabTaThl
HUCCJIEJOBAHUN B
po¢eCCHOHATBHON
obnactu

3-1 - JleMOHCTpHUpOBATh IOHUMaHHE
MIPUHITMIIOB U METOJIOB aHaJM3a U 0000IICHUS
pE3yJIbTaTOB TEOPETUUYECKUX U
AKCIIEPUMEHTAJILHBIX UCCIIEIOBAHUMN,
MIPUMEHSIEMbIX B MPOQecCUOHANbHOM 00acTu

V-1 - AHanu3upoBaTh pe3ybTaThl
HaAOII0/IEHUH U 9KCTIEPUMEHTOB, KOPPEKTHO
HWHTEPIPETHUPOBATH UX JJIs1 (POPMYIUPOBAHUS
3aKJIFOYEHUI U BBIBOJIOB

[1-1 - ®opmynrpoBaTh 000CHOBAHHbBIE
3aKJIFOUYEHUS U BBIBOJIBI [0 pe3ysibTaTaM
aHaJIM3a Hay4YHOU JIMTepaTypbl, COOCTBEHHBIX
AKCIIEPUMEHTAJIBHBIX IaHHBIX U PacYETHO-
TEOpeTU4YeCcKuX padboT




IIK-2 - Criocoben
HpI/IMeHSITI) METOABI N
CpGI[CTBa HHaHI/IPOBaHI/IH,
OpFaHI/I3aHI/II/I, HpOBGI{GHI/IH
u BHGIIpGHI/ISI Hay‘{HI)IX
HUCCEIOBaHNH

3-1 - JleMOHCTpHUpOBaTh IOHUMAaHUE Hay4HbIX
Ipo0JIEM IO TEMAaTUKE IPOBOAUMBIX
UCCIIEIOBaHUN U pa3pabOTOK

VY-1 - O600mmaTh pe3yabTaThl HAyYHO-
UCCJICIOBATEILCKUX M OIBITHO-
KOHCTPYKTOPCKHX padoT

[1-1 - AHanU3UPOBATH U CUCTEMATU3UPOBATH
Hay4yHbI€ JaHHbBIE, PE3YJIbTATHI SKCIIEPUMEHTOB
U HAOJIIONEHUN

1.5. ®opma odyueHus

OO0yueHue 1Mo IUCHUIUITMHAM MOAYJISI MOXKET OCYLIECTBIATHCS B 01HOI opMax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

buomarneTusm u 6I/IOMCJII/IIII/IHCKH6
MNPUWIOKCHUA MATHUTHBIX MaTepHUaAJI0B

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHue
1 Kypnannackas ["anuna JIOKTOP (pr3HKO- [Ipodeccop MarHeTusma u
BrnagumupoBHa MaTeMaTHYeCKHX MarHUTHBIX
HayK, 0€3 y4eHOro HAaHOMAaTepHalloB
3BaHU
2 CrenanoBa Enena KaHIuAaT (PU3HKO- Houent MarHeTusma u
AnekcaHapoBHa MaTeMaTHUYECKUX MarHUTHBIX
HayK, JTOLICHT HaHOMAaTEPHAJIOB

PexoMeHa0BaHO y‘leﬁHO-MeTOHI/I‘leCKI/IM COBE€TOM MHCTUTYTA EcTecTBeHHBIX HAayK U MaTCMAaTUuK

IIpoTtokon Ne 7 ot 29.09.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Kypasnackas I'anuna BaagumuposHa, Ilpogeccop, MarneTnzMa 1 MarHUTHBIX
HAHOMATEPHAIOB
e CrenanoBa Enena AnexkcanapoBHa, /loneHT, MarHeTH3Ma 1 MATHUTHBIX HAHOMATEPHAJIOB

1.1. Texnosoruun peajindanuu, HCMOJIb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOJIOTHUS
— PasnoypoBHeBoe (quddepeHipoBanHoe) o0yueHue
o ba3oBbli ypoBEHb

*Bazoeuiii I ypoeenv — coxpamnsem J102uUKy CAMOU HAYKU U NO360IAEM NOAYHUMb YNPOUjEHHOe, HO 8epHOoe U NONHOe

npeocmasienue 0 npeomeme OUCYUNIUHBL, mpebyem 3HAHUe CUCIeMbl NOHAMU, YMeHue peulams npoonemuvle cumyayuu. Oceoenue
OAHHO2O YPOBHS PE3VIbMAMO8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601un
06yuawemycs Ha MUHUMATLHOM YPOGHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNb 3A0AHUSL;
Ipoosunymuiii I yposenv — yenyonsem u oboeawaem 6a308vlll yposeHb KAK NO COOEPAHCAHUI, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNIUHbL. Mo nPouUCXooum 3a cuem KaoUeHUs OONOIHUMENbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
pewiams npodreMbl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCTNEOM CaAMOCMOAMENbHOU NOCIAHOBKU Yeu U 8b100pa NPOSpammbl
Oeticmeuii. OceoeHue OaHHO20 YPOBHS Pe3YIbMAMOs 00YUeHUs NO380IUM 00YUAIOWEeMYCS NOBBICUMb YPOBEHb CAMOCTOAMETbHOCU
U OMEEMCMEEHHOCHU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue QU CHUIIAHBI

Tabmuma 1.1
Kon
Pasnen, tema
pasneda, MHCHHILIHHBL Conep:xanue
TEeMbI

Ucxomnsrit o0yyaromuii TecT u ero odcyxaeHune « IMMImKa-TecT
WJIH TIPENICTaBJIEHNE COBPEMEHHBIX METOJIOB UCCIIEIOBAHNN
MarHUTHBIX MAaTEPUAIIOB JUTSI OMOMEIMIIMHCKIX TPHIIOKEHUH

P1 Brenenue
pelIeHus IpupoAoOXpaHHbIX 3afau». [Ipencrasnenue Kypca,
TUTaHUPOBaHUE Kypca, pa3faya yueOHbIX MaTepuaios. McTopus
OTKPBITHS U HCTIOJIH30BaHUSI IPUPOAHBIX MArHUTHBIX MaTepPHAIOB.
Maruerusm. OT reoMaraeTu3Ma 0 MarHeTu3mMa B Macuradax

P2 I'eomarneTusm . N .
Bcenennoii. XKene3o — yHuBepcanbHbIi 371eMeHT BeeneHHoi.

Knaccudmxas Kiraccudukaris OMOKOMITOHEHT, OTHOKICTOIHBIX 1

P3 BHOKOMIOHCHT MHOT'OKJIETOYHBIX KUBBIX CHCTEM. Pa3MmepHas nikana
OHMOJIOTHUECKUX O0BEKTOB U OMOKOMITOHEHT.

P4 buomaruerur buomarnerut

Ps DJeKTpOMarHUTHHIE OIS B DJeKTpOMarHUTHBIE TOJIS B OKPYKEHUH YelioBeKa. buoiorndyeckne

onoduznke 3¢ (HeKTHI ITEKTPOMArHUTHBIX MOJIEH.

MosekynspHble 1 HOHHBIE B3aUMOJEHCTBHUS KaK OCHOBA
(hopMupoBaHUs OMOIOTHYEKKHUX CTPYKTYp. CTpyKTypa v QyHKUUU

P6 Bruomembpanst onomemOpaH. bromemOpaHa Kak CeNneKTUBHBINA Oaphep.
TparcmopTHBIE cBOIicTBA OmOMeMOpaH. KpaTkuit 0030p mpoieccos,
MIPOTEKAIONTNX Ha MTOBEPXHOCTH OMOMEMOpaH.




bromaraeTnsM JXUBBIX CHUCTEM, UCIIOJIB3YIOINX MAarHuTHOC I10JIE

P7 MarsutHoEe OpPHEHTHPOBAHUE
3emin.
P8 MarHuTHbIE HAHOYACTHULIBI MarHuTHbIe HAHOYACTULBL: TTOJIyYEHHE, ATTECTALUS IPUITOXKEHHSL.
P9 MarHuTHBIC )KUAKOCTH MarsuTHbI€ )KUJIKOCTH: MTOJyUYE€HHUE, aTTeCTALlUs IPUITO0KEHHUS.
P10 MarHuTHBIE TeTH MarHuTHbI€ T TOy4YeHNE, aTTECTAlNs TPUITOKEHHS.
Pl Opranndeckrue HOHHbIE OpraHnyeckue HOHHBIE PAAMKAJIbl: OPraHUIEeCKUe METaLIbI,
panuKanbl [OJIYIIPOBOJHUKH, MAarHETUKH.
P12 I'emorno6uH 1 MuUOTIIOOMH I'emornoOwH 1 MUOTIOOHH.
P13 Kapaunorpamma OnexTpokapanorpaMMa U MarHUTOKapAHoOrpamMmma.
P14 OHiedanorpamma OnekTposHiedagorpaMma ¥ MarHuTO-3HIe(aorpaMmma.

Knaccudukarms cymecTByOIMNUX TUITOB MATHUTHBIX OMOIaTIHKOB.
P15 MarsuTHbIe OMOTATINKA MarnauTHbie Mapkepbl. OCHOBHBIC TPEOOBAHMUS, TTPEABIBIISIEMBIC K
MAariuTHBIM MapKe€paM IJ1d 6I/IO,IIeTeKTI/Ip0BaHI/I$I.

MarsuTtHble MaTeprasl 1711 ONOTIPUIIOKEHUH U peIIeHHS

P16 MarsuTHble MaTepUabl
IIPUPOAOOXPAHHBIX 3a/ad.
P17 WMmnanTupoBaHHBIE [IprMepsl UMIUTAHTUPOBAHHBIX MATHUTHBIX TaTYMKOB U TaTYMKOB
MarHuTHbIE yCTpOMcTBa IUISl aHAJIM3a CaMOCTOSITENbHO (PYHKIIMOHUPYIOIINX KHUBBIX CHCTEM.
P18 3akirodeHne 3axmouenue. [TonroToBka k 3K3amMeHy.

1.3. HanpaBnenue, BU/ibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbI€ TEXHOJOT MU

HampaBiieHuss BOCIIUTATENIbHON JAESITEIBHOCTA CONPSATAIOTCS CO BCEMHU pe3ysibTaTaMu OOy4eHHUS
KOMIIETCHIIMA MO0 00pa3oBaTeNbHONW MpOrpaMMe, MX OCBOCHHE OOCCIICUYMBACTCS COJICPKAHHUEM BCEX
JUCLIUIUIMH MOJYJIEH.

1.4. IIporpaMMa QUCHMIIIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
BuoMarneTnsm u OMOMeIMIIMHCKHE MPUJIOKEHUS] MATHUTHBIX MaTepPHaJIOB

DJIeKTPOHHBIE pecypchbl (M31aHMs)

1. Apxunos, B. II.; OcHOBBI 37MeKTpHUYecTBa M MarHeTu3Ma : ydyeOHoe HarjsaHoe mocobue.; Kazanckuit
HAI[MOHAJILHBIA  MCCleAoBaTenbCKuid  TexHonormdeckuii  yHuBepcurer (KHUTY), Kazanp; 2020;
https://biblioclub.ru/index.php?page=book&id=683527 (DnekTpoHHOE U3AaHKE)

2. Apxurnos, , B. I1.; OcHOBBI 37€KTpUYECTBAa U MarHeTusMma : ydyeOHoe HarisigHoe mocobwue.; Kazanckuit
HallMOHAJILHBIN HCCIIEIOBATCIHLCKUM TEXHOJIOTMYSCKUM YHUBEPCUTET, Kazans; 2020;
http://www.iprbookshop.ru/109576.html (Onekrponnoe uznanue)

3. ; YHUBEpPCUTETCKUI HayIHBIN KypHAT: DU3HKO-MaTEMaTHUYECKHE, TEXHHUECKUE U OMOJIOTHICCKUE HAYKH :
xypHan.;  Cankr-IlerepOyprckuii  yHuBepcuteTckuii  koHcopumym,  Cankt-IletepOypr;  2016;
https://biblioclub.ru/index.php?page=book&id=460304 (DnekTpoHHOE H3TaHKE)

IleuaTHBIE M3TaHUS

1. Kypnsunckas, . B., BacekoBckuii, B. O.; MatepuanoBenenue. MoHOKpHUCTaIBI : yueOHOE mmocodue st



CTYJICHTOB, 00YyYalOIUXCs MO0 TporpaMme OakajgaBpuaTta 1o HampasieHusM noarotoBku 011200 "dwuszuka",
221700 "Crannaptuzanus u metposiorus'.; M3garensctBo Ypansckoro ynusepcurera, ExkarepunOypr; 2012
(48 7K3.)

2. , BacekoBckuii, B. O.; ®u3uka, TEXHOJIOTUH M TEXHUKA MAarHUTHBIX MaTEpHAIIOB : y4eb. mocodue [mms
By30B].; U3a-Bo Ypaun. yu-ta, EkatepunOypr; 2010 (100 5k3.)

3. HoBukos, B. [O.; OcHOBBl Marsetusma, METAJIOBEICHUE, TEXHOJOTHSl MPOU3BOACTBA U MPUMEHEHUE
CILJIaBOB C 0COOBIMU (M3HUECKUMU CBOMCTBaMH : Pazn "M3M. MUKpPOCTPYKTYpBI M (POPMUPOBAHUS TEKCTYPHI
nipu pocte 3epen". Kypc nexnuii.; MUCHUC, Mocksa; 1979 (1 3k3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAITHOHHO-CIIPABOYHbIE CHCTEMbI
1. American Institute of Physics http://scitation.aip.org/
. American Physical Society https://journals.aps.org/about
. Applied Science & Technology Source EBSCO publishing http://search.ebscohost.com
. INSPEC EBSCO publishing http://search.ebscohost.com/

. Institute of Physics (IOP) http://iopscience.iop.org/

2
3
4
5
6. Poccuiickuii ponn pynaamenTanbubix uccnenosanuit POOU https:// www.rfbr.ru/
7. DnexTpoHHas HayyHas Oubnuoteka https://elibrary.ru

8. YHuBepcuterckas 6ubnnoTeka onnaiiu: http:/biblioclub.ru

9. 3onanbHas HayuHas oubnuoreka Yp®Y. URL: http://lib.urfu.ru

10. [{uks1 OTKPBITHIX JIEKIUI «MarHuTHOE AETEKTUPOBaHUE B chepe OMOMETUIIMHCKUX TPUITOKCHHI

https://km.insma.urfu.ru/science/lectures.html

11. BecrmaTHas snekTpoHHas Bepcusi kU «Biosensors with Magnetic Nanocomponents (broceHcopsr ¢
MarHMTHBIMM HAaHOKOMIIOHEHTaMu )» 1ol penakuueit I'.B. Kypnsuackoit

https://www.mdpi.com/books/pdfview/book/2596

Martepuans qis aun ¢ OB3

Becy kontent OBC mpencraBineH B Buzae (aiioB crenuanbHOro (opmarta It BOCHPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM ISl IPOYTEHUS C UCTIOJIb30BAHUEM YKPAHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

Ba3bl 1aHHBIX, HH)OPMAIMOHHO-CIIPABOYHBIE H IOHCKOBbIE CHCTEMbI
1. Poccuiickas rocynapcrBenHas oudmanorexa. URL: http://www.rsl.ru

2. l'ocynapctBeHHas myOan4Hasi Hay4HO-TexHu4eckas Onbnuorexa Poccun. URL: http://www.gpntb.ru
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
BuomMarHeTusm u 6MoMeIUIIMHCKHE MPHI0KEHU MATHUTHBIX MAaTepPHAJIOB

Caenennst 00 OCHAEHHOCTH AUCHUILIMHBI CIIEHAJIU3UPOBAHHBIM M J1200PaATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecriedyeHueM

Tabmuua 3.1



Buapl 3anaTui

OCHAIIEHHOCTh CNEeNHAJbHBIX
noMeneHu U MoMeleHui s
CaMOCTOAATEIbHOM PadoThI

IlepeyeHb JIMLIEH3UOHHOTO
MPOrpaMMHOI0 odecneyeHust

Jlexuu

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas

ITogxmrouenue kx cern IHTEpHET

Office Professional 2003 Win32
Russian CD-ROM

HpaKTI/I‘ICCKI/Ie 3aHATUA

Mebens aymuTopHasi ¢
KOJIMYECTBOM pabOYHMX MECT B
COOTBETCTBHUH C KOJINYECCTBOM
CTYJICHTOB

Pabouee mecto npemnogaBarens
Hocka ayauropHas

[Tonkmrouenue k cetu MHaTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Koncynbranun

MebGenb ayauTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynutopHas

[Toakmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Tekymui KOHTPOJIb U
IIPOMEXKYTOYHAS
aTTecTanus

Mebenb ayauTopHast ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJMIECTBOM
CTYZCHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas

[Tonkntouenue k cetn UaTEepHET

Office Professional 2003 Win32
Russian CD-ROM

CaMocTosTenbpHas
paboTa CTyZCHTOB

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

[Toaxmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
Pu3nKa HU3KOPa3MePHbIX MATHUTHBIX CHCTEM

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHOe 3BaHHue
1 BacwskoBckuit Bnagumup JOKTOp ¢u3nKo- | 3aBenyromuit MarHeTu3Ma u
Onerosuu MaTeMaTHYECKHUX kadenpoi MarHUTHBIX
HayK, ipodeccop HaHOMAaTepHaJloB

PeKOMeHZIOBaHO y‘lCﬁHO-MCTO}]I/I‘leCKI/IM COBE€TOM MHCTHUTYTA EcTtecTBeHHBIX HAayK U MaTEMaTUuKu

ITporokon Ne 7 or 29.09.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Bacbkosckuii Bnagumup Ogerosuy, 3aBeayrommii kadeapoii, MarHeTu3Ma 1 MArHUTHBIX
HAHOMATEPHAIOB

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmauua 1.1

Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue

TEMBbI

HOJIY‘ICHI/IC " CTPYKTYpHasd aTTeCTalsd MariuTHBIX YaCTHUII.

MarHuTHBIE CBOMCTBA U OCOOEHHOCTH aTTCCTallMi MarHUTHBIX
HaHOYaCTHUII.

(I)eppO)KI/I,Z[KOCTI/II NOJIy4YCHUC, aTTCCTallusl, MAarHUTHBIC CBOP’ICTBa,
MNPUITOKCHUA

P1 MarHuTHbIC qaCcTUI bl (I)CppOI‘ CJIM: IOJIYYCHUEC, aTTCCTAllsl, MAarHUTHBIC CBOﬁCTBa,
MPUITOKCHUH.

KoMmo3utel THIIa MATHUTHEIC HaHOYaCTHUIIbI B HOJIHMCpHOﬁ
MaTpuIe: NoJIyuYCHUEC, aTTeCTalusd, CBOﬁCTBa, OPUITIOKCHUH.

EI/IOMGI{I/IHI/IHCKI/IG MMPUJIOKCHUSA MarHUTHBIX HAHOYAaCTHUII.

CeHcoprIe TIPUIIOKCHUA MarHUTHBIX YaCTHII.

Xumuueckue U pruzndeckre MeToab! IOIyYeHHsI U CTPYKTYPHOM
aTTECTALUU MAarHUTHBIX IIPOBOJIOK.

P2 MarsuTtHbIe IIPOBOJIOKHN MHKpOHpOBOHOKI/I B 000JIOUKE: aTTeCTanuAa, MaroHuTHBIC CBOﬁCTBa,
IIPUITIOKCHUA.

MaFHI/ITOILI/IHaMI/IKa MUKPOIIPOBOJIOK.

P3 MarnuTHbI€ IEHKU ITonyuyenue u arrecranus TOHKUX ILUIEHOK.




OcobeHHoCcTH (yHIAMEHTAIHLHBIX CBONCTB MarHETHKOB B
TOHKOMJIEHOYHOM COCTOSIHHH.

[omeHHas CTpyKTypa U CTPYKTYPHO-UyBCTBUTENIbHBIE CBOICTBA
MJIEHOK.

MarnuTtHas JUHAMHKA IJIEHOK.

CBoiicTBa CIOUCTBIX CTPYKTYP ¢ KOHTAaKTHOH OOMEHHOMH CBA3BIO:
CIOHTAaHHYIO HAMarHWYeHHOCTh, JMHAMHYECKIE CBOUCTBA
THCTEpE3UCHbIE CBOWCTBA.

[Inénku ¢ HeMarHUTHBIMU MPOCTOMKAMU: MEXaHU3MbI MEXKCIOMHON
CBSI3H; OCOOCHHOCTH MAarHUTHOW aHU30TPOIIHHU, TUCTEPE3UCHBIX
CBOMCTB U IOMEHHOU CTPYKTYpBI.

MaFHI/ITOBJ'IeKTpI/I"ICCKI/Ie SIBIICHUS B MHOT'OCJIOMHEBIX IIJIEHKAX.

1.3. HanpaBnenue, BUibl BOCIUTATEILHON AEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU
Hampapiienuss BOCIIUTATENbHON AESITETRHOCTH CONPSATAIOTCS CO BCEMHU pe3ysibTaTaMu OOy4eHHUS

KOMIIETEHIIM MO0 00pa3oBaTelbHONW MpOrpaMMe, MX OCBOCHHE OO0ECIIEUMBACTCS COICpPKAHHUEM BCEX
JUCLUIUIMH MOJYJIEH.

1.4. IIporpaMMa AUCHMILTUHBI peau3yeTcsl Ha TOCyAapCTBEHHOM si3bike Poccuiickoii @eneparui .
2. YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCIIUITJIMHBI
DuU3UKa HU3KOPa3MePHbIX MATHUTHBIX CHCTEM

DJIeKTPOHHBIE pecypchbl (M31aHUS)

1. , Connuesa, , }O. I1.; HaHOTexHONOrMY M CIEIMATbHBIE MaTepHAbl : y4eOHOE MOocoOHe Ui BY3O0B.;
XUMU3JIAT, Canxr-ITetepoypr; 2020; http://www.iprbookshop.ru/97818.html (DnekrponHoe n3gaHuE)

ITeuaTHbBIE N3AaAHUA

1. Comnnues, 1O. IL., Ilpsxun, E. W.; HaHOTEXHONOTHHM U CHEUANBHBIE MAaTepUANbI : y4ed. mocodue Juist
CTYJICHTOB BY30B, 0OydJarommxcs 1mo HanpasieHuio moarot. 140140 - Texu. ¢msuka.; XUMU3AAT, Cankt-
[TetepOypr; 2007 (10 5k3.)

2., BacwekoBckuid, B. O.; MaraeTn3m HaHOCHCTEM Ha OCHOBE PEIKO3eMEIbHBIX U 3d-TIepeX0JHBIX METAJLIOB;
W3n-Bo Ypan. yn-ta, EkarepunOypr; 2008 (101 5k3.)

3., BacwekoBckuii, B. O.; ®usnka, TEXHOJIOTHH U TEXHHKAa MAarHUTHBIX MaTepUajoB : y4el. mocooue [mist
By30B].; M31-Bo Ypan. yn-ta, Exatepun0Oypr; 2010 (100 5k3.)

4. Kypnsuanackas, I'. B., BacekoBckuii, B. O.; MarepuanoBenenne. MoHOKpUCTaIBI : Yy4eOHOE MOCOOHE IS
CTYJICHTOB, 00YYalOIUXCs 10 porpaMme OakajgaBpuaTa 1o HampapieHusM moarotoBku 011200 "dwuszuka",
221700 "Cranmaptuzamus u Mmetposiorus'.; M3garenbctBo Ypanbckoro yHuBepcutera, ExarepunoOypr; 2012
(48 7K3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
1. American Institute of Physics http://scitation.aip.org/

2. American Physical Society https://journals.aps.org/about



3. Applied Science & Technology Source EBSCO publishing http://search.ebscohost.com
4. INSPEC EBSCO publishing http://search.ebscohost.com/

5. Institute of Physics (IOP) http://iopscience.iop.org/

6. Poccutickuit hona pynnamentanbHbix uccinenoBanuiit PODOU https:// www.rtbr.ru/

7. DnekTpoHHas HayuHas Oubiauoreka https://elibrary.ru

8. YauBepcuTeTckas oubnroreka ornaiu: http://biblioclub.ru

9. 3onanbHas HayuyHas ouonuoreka YpdY. URL: http://lib.urfu.ru

Marepuaiasbl ais gun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara Il BOCIPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Ba3bl faHHBIX, HH)OPMAIMOHHO-CIIPABOYHBIE H IOHCKOBbIE CHCTEMbI
1. Poccuiickas rocynapcrsennas 6udanorexa. URL: http://www.rsl.ru

2. l'ocynapctBeHHast myOan4Hasi Hay4HO-TexHu4eckas Onbnuorexa Poccun. URL: http://www.gpntb.ru
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
Du3uKa HU3KOPa3MePHbIX MATHUTHBIX CHCTEM

CBeennsi 00 OCHAIIEHHOCTH JUCIHUNIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecneyeHueM

Tabmua 3.1

Ne Buabl 3ansaTuii OcCHAIEHHOCTH CIENNAJIbHBIX IlepeyeHb JMIEH3UOHHOTO
n/n MOMeIeHUi ¥ MOMeleHuii 1JIs MPOrpaMMHOI0 odecrneyeHust
CaMOCTOAITEJILHON PadoThI

1 Jlexuun MeGenb aytuTOpHas ¢ Office Professional 2003 Win32
KOJINYECTBOM pabOuuX MECT B Russian CD-ROM
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npemnogaBarens
Hocka ayauropHas

[Tonkmrouenue k cetu MHTEpHET

2 [TpakTrueckue 3anatus | Mebenb ayauTopHas ¢ Office Professional 2003 Win32
KOJIMYECTBOM pabOYHMX MECT B Russian CD-ROM
COOTBETCTBHUH C KOJUYECTBOM
CTYZICHTOB

Pabouee mecTo npenogaBarens

Jocka aynutopHas




[Toaxmrouenue k cetn HTEpHET

Koncynpranuun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas

IToaxmrouenue x ceru HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Tekyumuii KOHTPOJIb U
MIPOMEXYTOYHAS
aTTecTanus

Mebenp aymuTopHas ¢
KOJIMYECTBOM pabovMX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecTo npenogaBarens
Jlocka aynutopHas

[Tonkmrouenue k cetu MHTEpHET

Office Professional 2003 Win32
Russian CD-ROM

CamocrosTenpHas
paboTa CTyIeHTOB

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIUYECTBOM
CTYZECHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas

[Tonkntouenue k cetu MHTEpHET

Office Professional 2003 Win32
Russian CD-ROM




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
POyHaaMeHTaAbHAA U NPUKJIAAHASA
MATrHUTOONTHKA

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHHue
1 MocrosimkoBa Enena JIOKTOP (pr3HKO- IIpenonaBare
BukropoBHa MaTeMaTHYECKHUX JIb
HayK, 0€3 y4eHOro
3BaHMA
2 CrenanoBa Enena KaHIuAaT (PU3HKO- JlomeHt MarHeTH3Ma u
AnekcaHapoBHa MaTeMaTHYECKUX MarHUTHBIX
HayK, JTOLICHT HaHOMAaTEPHAJIOB

PexoMeHa0BaHO y‘leﬁHO-MeTOHI/I‘leCKI/IM COBE€TOM MHCTUTYTA EcTecTBeHHBIX HAayK U MaTCMAaTUuK

IIpoTtokon Ne 7 ot 29.09.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e MocroBmukosa Einena BuxkroposHa, Ilpenogasareis,
e CrenanoBa Ejnena AnekcanapoBHa, J[oueHT, MaraeTu3sMa u MArHUTHbIX HAHOMATEPUAJIOB

1.1. TexHoornu peanu3anuu, HCMOJAb3yeMble IPH U3YYECHUH M CIHUIIIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnupoBanHoe) o0yueHne
o ba3oBslil ypoBeHB

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JIAem NOAYYUMb VNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOAHCHO obecnedums Qopmuposanue 3aniaHUpOBAHHLIX KOMNEMeHYul U NOo360aUm
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCTU U OMBEMCMEEHHOCMU GbINOIHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo NPOUCXO0UM 30 cuem 6KI0UeHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX Kypcd U CMENCHLIX KyPCo8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b160pa NPozpammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbMAmo8 00YUeHUs NO360IUM 00YUAIOWEeMYCS NOBLICUMDb YPOBEHb CAMOCHOAMENbHOCMU
U OMEEemMCmMEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. 3HAHUU U YMEeHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1

Kon
Pasnen, Tema
pasaeia, MHCHHILTHHBL Copepxanue

TEMBbI

DeHOMEHOJIOrHYeCKOe ONMCAHIEe MAarHUTOONTHYECKHUX () (EKTOB.
VYpaBHeHuss Makcseiia. MarepuanbHble ypaBHeHUs. TeH30p
JUBJIEKTPUUYECKON M MarHUTHOM npoHHnaeMoctu. [lonspuzanus
cBeTa. YpaBHEHUs U popmyIiel Dpenes.

P1 Bsenenne

Maruauroontruueckue 3QPeKThl B IpoxoasieM ceere. D hekt
@apanes. 3akon Maoca. Oddext Korrona-Myrtona (Poxra).
MarauTHbIN TUHEHHBIA AUXPOU3M. MarHUTHBIN KpyroBon
nuxpousM. Marauroontuieckue 3(h(eKTsl B OTPaXKEHHOM CBETE.
[TonspHBIN, MEpUIHOHABHEIN U 3KBaTOpHaIbHEIH 3 dexT Keppa.
VYpaBHEHHS IIOCKOCTHU HOJIAPU3ALUHU U JUIMITUYHOCTH CBETA.
MarunuropedpakTuBHbIH dPPeKT. IHHEeKTh MAarHUTONPOY CKaHHSI
Y MarHUTOOTPaKEHHS B HETIOJISIPU30BAHHOM CBETE.

P2 Marnuroontudeckue 3G exTs

MeTtoas! u3MepeHns MaranToonTrdeckux 3hdexron. [Ipumenenne
MarHMTOONTHYECKHX 3(hPexToB. MarHuToonTHyecKas 3ammch.

P3 [IpuknagHbie aCIeKTHI MarauToonTHYeCKrne METOABI HCCIIeI0BaHMsI MarHeTH3Ma B
MarHUTOONTHKHU MarHMTHBIX TOITYIPOBOJHUKAX U JUIJIEKTPUKAX.
MarauToonTHYECKrue MOIYIIATOPHI, IEPEKITI0YATENH, H30JIATOPHI,

CEHCOPBI.

CBepxObIcTpble MarHUTOONTHYECKHE AP PeKThl. OOpaTHbIC
s dextsr Papanes u Korrona-MyToHa. JKkcriepuMeHTalIbHBIE
METOABI HCCIIEAOBAHUS CBEPXOBICTPOH JIa3ePHO-UHIYIHPOBAHHOM

P4 CepxObIcTpast MarHUTOOTITHKA




JUHaAMHUKH B MalrHUTHBIX CpEaax. CBCpX6I>ICTpLIe OIITOMAarHUTHBIC
ABJICHUA B MAarHUTHBIX JUOJICKTPUKAX.

1.3. HampaBnienue, BUIBI BOCIIUTATENBHOMN IEITEILHOCTH U HCIIOIh3yEeMbIE TEXHOJIOTUN

Hampapiienuss BOCIIUTATENbHON AESITEIBHOCTH CONPSATalOTCS CO BCEMHU pe3ysibTaTaMu OOydeHHUs
KOMIIETEHIIMM M0 00pa3oBaTelbHONM MporpaMMe, UX OCBOEHHE O0ECIeYMBAETCS COIEpKaHHUEM BCeX
JTUCIUILIAH MOJTyJICH.

1.4. IIporpaMMa AUCHMILIMHBI PEATU3yeTCsl Ha roCyAapcTBEHHOM si3blke Poccuiickoil @enepanui .
2. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI
DyHaaMeHTAaTbHAasA M NPUKJIAIHAS MATHUTOONITHKA

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Anemkeud, B. A.; Kypc obme#t ¢usukn. Ontuka : yueOHwk.; Dmsmariur, Mocksa; 2010;
https://biblioclub.ru/index.php?page=book&id=69335 (DnekTpoHHOE U3TaHKC)

2. Jlaapcoepr, I'. C.; Onmuka : yueOHOe  mocoOme.; ®dusmarour, MockBa; 2017;
https://biblioclub.ru/index.php?page=book&id=485257 (OnexkTpoHHOE M3TaHUE)

3. Jlanmay, JI. JI.; DnekTpoamHaMuKa CIUIONIHBIX Cpell : MOHorpadwus.; ['ocymapcTBEHHOE H3IaTEIhCTBO
(bu3NKO-MaTeMaTHYECKON JUTEPaTypHl, Mocksa; 1959;
https://biblioclub.ru/index.php?page=book&id=474070 (DnekTpoHHOE U3AaHUE)

4. Kpunuuk, I'. C.; ®usuka MarHuTHBIX sABJ€HUN; MOCKOBCKUI yHuUBepcuTeT, MockBa; 1976;
https://biblioclub.ru/index.php?page=book&id=483364 (DnekTpoHHOE H3AaHUE)

ITeuyaTHbIe H3TaHUSA

1. Kpunuuk, I'. C.; ®usnka MarHuTHBIX SBJICHUH : [yuyeOHOe mocoOue Juist (PU3MYeCKHX CrenualbHOCTEH
By30B].; U3narensctBo MockoBckoro ynuBepcutera, Mocksa; 1985 (2 7k3.)

2. 3Be3auH, A. K.; MaruuroonTuka ToHkux mieHok; Hayka, Mocksa; 1988 (4 5k3.)

3. Pannomkun, B. B.; [lpuknannas marauroontuka; Jueproaromusaat, Mocksa; 1990 (1 3k3.)

IMpodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBbI
1. American Institute of Physics. http://scitation.aip.org/
. American Physical Society. https://journals.aps.org/about
. Applied Science & Technology Source EBSCO publishing. http://search.ebscohost.com
. INSPEC EBSCO publishing. http://search.ebscohost.com/
. Institute of Physics (IOP). http://iopscience.iop.org/
. Poccuiickuit ponn dpynnamentanbubix uccnenoBanuii PO®OU. https:// www.rfbr.ru/
. DnexkTpoHHas Hay4Has oubimoreka: https://elibrary.ru

. YauBepcurerckas Oubnuoreka onnaiH: http://biblioclub.ru
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. 3oHaNIbHAs Hay4yHas OouOimoreka YpdV: http://lib.urfu.ru



Matrepuansl ais aun ¢ OB3

Becy kontent DBC mpexacraBieH B Buue GaioB crenuagbHOro ¢opmara JUisi BOCIPOU3BEICHHS
CHUHTE3aTOPOM PEeYH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCTIOIB30BaHUEM SKPAaHHOMN JTYTIbI

Y HaCTPOUKOM KOHTPACTHOCTH.

ba3snl JaHHbIX, I/IH(])OpMaHHOHHO-CﬂpaBO‘IHLIe H MOUCKOBbIC CUCTEMbI

1. Poccuiickas rocygapcTBeHHast OnbauoTeka. http://www.rsl.ru

2. l'ocynapcTBeHHas MyOIuYHas HAyYHO-TeXHUYecKas oubnuoreka Poccun. http:// www.gpntb.ru

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JNCHUIIJIMHBI

q))’HIIaMeHTaJIbHaH H NPUHRKJIAAHAA MATHUTOOIITHKA

CBe)leHI/Iﬂ 00 OCHAINCHHOCTH JUCHHUIIJIUHBI CIICHUAJIUIUPOBAHHBIM U .J'IaﬁOpaTOpHLIM
060py110BaHI/IeM U NpOorpaMMHbIM odecneyeHHEM

Tabmuma 3.1

Ne Buabl 3ansaTnii

OcHaIEHHOCTH CNENHAJTLHBIX
NOMeleHUH U NMOMeIleHui 15
CaMOCTOATEIbHOI padoThI

IlepeyeHs JTUIEH3HOHHOTO
NMPOrpaMMHOr0 odecnedeHust

1 Jlexknn

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJIUIECTBOM
CTY/ZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynutopHas

[Tonkmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

2 [IpakTrueckue 3aHATHS

Mebenp ayiuTopHasi ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jlocka aynutopHas

[Tonkmtouenue k cetn MaTepHeT

Office Professional 2003 Win32
Russian CD-ROM

3 Koncynpranumn

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUMYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka ayauropHas

[Toaxnrouenue x cern IHTEpHET

Office Professional 2003 Win32
Russian CD-ROM




Tekymui KOHTPOJIb U
IIPOMEXYTOYHAs
aTTecTanus

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas

[Tonxmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

CaMocTosTenbHas
paboTa CTyIEeHTOB

Mebens ayauTopHast ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJTMIECTBOM
CTYZICHTOB

[Tonkmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM
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