MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.09 ®usnka MarHuTHBIX SBJICHUN

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh

03.05.02 ®dyHaaMeHTaIbHAsA U NPUKIaIHAs (PU3HKA

HanpanenHocts (mpoduiib)

03.05.02 dynnamMeHTanbpHas U IPUKIagHasT hHU3HKa

dopma 00yueHus OYHas
['o HaGopa 2022
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

n.¢.-M.H., ipodeccop, E.B.Epemun

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

HGHB HU3yUCHHA JUCHUILUIMHBI — IIOHUMAHHUC TIIPpUPOAbI IIPOHUCXOKIACHUS
MaroietTuamMa B TBCPABIX TCJIAX, OBJIAJACHUC (I)YHI[aMGHTaIILHLIMI/I IHOHATUAMU,
3aKOHaMH H TCOPHAMU (1)I/I3I/IKI/I MAarHuTHBIX HBHGHHﬁ, O3HAKOMJICHHUC C
OCOOCHHOCTSIMHW MAarHUTHBIX CBOMCTB OCHOBHBIX KJIacCOB MAarHuTOynopss104CHHbIX
BCIICCTB U OCHOBHBIMHU MCTOJaMHM UX UCCICAOBAaHUA.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

3agaun  M3y4YeHHs JUCHUIUIMHBL (OPMHUpPOBAHME y CTYJIEHTOB 0a30BbIX
3HaHMA O NpPUPOJE MarHeTusMa B TBEpIbIX Tejlax U OO0yuyeHHEe COBPEMEHHBIM
IIOAXOJaM K U3Y4YEHUIO MArHUTHBIX CBOMCTB TBEPBIX TEIL.

B pesynbrare u3ydeHMs ~AMCUMIUIMHBI  CTYAGHT JOJDKEH  oOJajarb
CIOCOOHOCTBIO HCHOJIb30BATh IOJIYYEHHbIE O0a30Bbl€ TEOPETHUUECKHUE 3HAHUS IS
pemieHus: TMpPOo(EeCCHOHATBHBIX 3a/1a4, MPUMEHSITh Ha IMPAKTUKE COBPEMEHHBIE
MIOAXOABl M METOJbl OIMCAHWS, AHAIM3a M HCCICIOBAaHUS MAarHUTHBIX CBOMCTB
TBEpAbIX Tell. BakHON 3amadeil sBiseTCs MOJy4YEHUE CTYIEHTOM YITyOJIeHHBIX
3HAHUH W HAaBBIKOB B OJHOM W3 B@XHEMIIUX pa3/ienoB (PU3MKH KOHJIEHCHUPOBAHHOTO
COCTOSIHMS BEILLECTBA.

1.3 IlepeyeHp NJIAHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHOUKaTopa 3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunn

ITK-1: CniocodeH npuMeHSITh 3HAHUSA (PU3UKHU Cy0aTOMHBIX H CyOsi/IepHBIX POLECCOB
B HAYYHO-HCCJIEI0BATEIbCKHX H MPUKJIAAHBIX padoTax

[IK-1.1: ITpumensieT 3HaHUSA B (yHIaMeHTAIbHbIE IOHATHUS, 3aKOHBI U TEOPUHU HUBHUKH
o0nacTu GU3MKU CyOAaTOMHBIX U | MATHUTHBIX SIBICHUI

CyOsIIEpHBIX MPOIIECCOB JITIsS
IIPOBEJICHNSI HAYUHBIX U
MPUKIAIHBIX UCCIIEI0BaHMI

[IK-1.2: Ananuzupyer aHATTM3UPOBATh HH(OPMALIUIO B 00J1aCTH (PHU3HKH
OTEYECTBEHHbIC U 3apyOeKHbIE | MATHUTHBIX SIBICHUI

JOCTHKEHUS B 00J1aCTH
CBEPXOBICTPHIX U
MHUKPOMACIITA0OHBIX IPOLIECCOB

IIK-3: Cnocoden pa3padaTbiBaTh U IPUMEHSITH HOBbIE MaTEPHUAJIbI, HCCJIEI0BATH HX
CTPYKTYPY M CBOMCTBA

[1K-3.1: Ilnanupyet npouecchbl 0COOEHHOCTH MarHUTHBIX CBOMCTB OCHOBHBIX KJIACCOB
MMOJIYy4YCHHA MarCpruajioB U MaroHuToymnops1049CHHbLIX BCIICCTB
HUCCJIENOBAHUS UX CBOMCTB

[1K-3.2: Ananuzupyet OCHOBHBIMM METOJAMU MCCIIEOBAHUS OCHOBHBIX
NEPCIEKTUBHBIE MATEPUATIBI U KJIACCOB MarHUTOYIIOPSIOYCHHBIX BEIECTB

UX HaHO-, MUKPO-, ME€30- U
MaKpoMacIITabHbIe CBOMCTBA

1.4 OcobOeHHOCTH peajiM3alUU IUCIHUILINHbI
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SI3pIK peanmm3auuu JUCUUILUIMHBL: Pycckuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 3 (108)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 2(72)
nabopaTopHBIE PabOTHI 1 (36)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(3auér) (Ix3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. MardeTusm TBepAbIX TeJl. Jlna- U napaMmar-HeTu3m

1. CoOCTBEHHBIN MEXaHMYECKUI MOMEHT 3JieKTpoHa. CIiHH.

CHOuHOBBIA MarHUTHBIA MOMEHT 3JIEKTPOHA.
[upomarauTHOE OTHOIIEHHE. g-hakTop. MarneToH bopa.
OpOu-TanbHBIN MOMEHT 3IeKTpoHa. OpOUTATBHBIH
MAarHUTHBI MOMEHT. Mojienb aroma. DJIeKTPOHHAs
CTPYKTYypa aTOMOB U UOHOB. BHyTpraromMHbie
B3auMoIeicTBUsA. CITMHOBBINA U OPOUTATBHBI MOMEHTHI
arOMOB M MOHOB. JlaMarHeTH3M 3JIeKTPOHHON 000JI0UYKH
aroma. @opmyia JlaHkeBeHa 1J1 TMaMarHUTHOTO MOMEHTA
AIIEKTPOHHOM 06010ukH aroma. [lapaMarHuTHBIE BEIIECTBA.
Kinaccuueckas Teopus JlaHxeBeHa mapamaraHeTusma.
®opmya JlaHkeBeHa 1 apamarHeTukoB. KBaHTOBas
Teopus nmapamarietusma. ®opmyna bpuirosHa.

12

2.

12

2. OoMenHoe B3anmoneiictBue. [Ipudanxenne MoJIeKYJISIPHOT0 MOJIs




1. MarnuTHbii opsiaok. [Ipocreiimias
TEpMOJIMHAMUYECKas TeOpHsl (peppomar-HeTuzma.
O0OMeHHOEe B3anMoelicTerue. OOMeHHOE B3aMOIEHCTBIE
Ha IIpUMepe JIBYX B3aMOACHCTBYIOLINX 3JIEKTPOHOB.
Mopnens [eitzenOepra. [Ipubmmkenre MOJIEKYISIPHOTO TTOJIS.
O06o00611eHre TeOpUK TapamarHeTH3Ma Ha ciyvai
dbeppomarnernzma. DPGHEKTUBHBIC OIS B TCOPUH
mar"Hetusma. 3akoH Kropu-Beiicca. [loBenenue
"HamaranyesHoctd Boan3u T=0. [ToBenenue
HaMarHWYeHHOCTHU BOJIU3HU TeMIeparypsl (heppoOMarHuTHOTO
YHOpPSI-104EHUS.

12

2.

12

3. ®eHOMEHO0JOrNYeCKNid METO ONMUCAHNSA CBOWCTB MATHETHKOB.

1. ®eHOMEHOIOrNYECKUI TaMIIIBTOHUAH. DHEPrus
MarHUTHON KpUCTaorpapuyeckon aHU30TPOITHH.
OHeprust aHU30TPONUN KyON4eCcKOro KpucTtania. DHeprus
AQHHU30TPOIIUU OJJHOOCHOTO KpucTauia. OJHOOCHBIN
KpHUCTA/UI B MarHUTHOM rniosie. Ky-6uueckuil kpuctani B
MarHuTHOM nojie. Marauroynpyras sHeprus. JInneinas
MarHuTocTpukuusa. O0beMHasi MAarHUTOCTPUKIIMA. 3aKOH
AQHU30TPOIUU AKYJIOBA Uil YeTHBIX 3 (PeKTOB. MarHUTHBIHA
KPUCTALI B YCJIOBUSIX BHEIIHUX YIIPYTUX HAPSHKCHUM.

12

2.

12

4. lomeHHasi CTPYKTYpa GpeppOMarHeTUKOB.




1. MarauTtocTtarnueckas sHeprusi. Pasouenue
(beppoMarHeTHKOB Ha JOMEHBI. JIOMEHHBIEC TPAHUIIBI.
broxoBckue n HeeneBckue TOMEHHBIE ITPAHULIBI
bioxosckoro u Heenesckoro tuna. JloMeHHas1 CTpyKTypa
OJTHOOCHBIX U KYOMYECKUX (heppOMarHeTHKOB.
Hunuuapudeckue MarHuTHbIE ToMeHbl. OIHOJOMEHHAs
yactuna. Cynepnapamaraetusm. [Iporuieccsl HaMarHu4u-
BaHus. [Iporecchl cMenieHust JOMEHHBIX TPaHull. 3aKOH
Penes. IIpoueccel BpaieHusi BEKTOpa HAMarHH4YE€HHOCTH.

12

2.

12

3. UccrnenoBanue HaMarHU4EHHOCTHA MarepuaioB Ha
ycTaHoBKe « BUOpaMoHHbII MarHeTOMeTp co
CBEPXITPOBOASIINM COJIEHOUIOM.

5. MarauTHble ¢a3oBble Eepexoabl.

1. TepmMoarHaMUKa MarHeTUKOB. TepMoau-HaMu4ecKas
Teopus (eppOMarHUTHOTO NpeBpamieHus. Teopus
['mH36ypra-Jlanaay (pazoBbIX epexo10B BTOPOTO poja.
Kuneruka ¢peppomMarauTHOrO nmpeBpaiieHus. MarauTHsle
nepexoibl mepBoro poaa. Moaens Ponbena-buna ans
(a30BbIX MEPEX0/I0B apaMarHeTUK-PeppoMarHeTHK
nepBoOro poaa. MarHuTokano-pudeckuit 3P Qexr.

12

2.

12

3. HonyquI/Ie CHUJIbHBIX UMITYJIbCHBIX MArHUTHBIX nojieu

6. MHOFOHO}IpeIHeTO‘leIe MAarde¢TuKu.




1. ArTudeppomaraeTuku, GeppruMarHeTHKH,
TEJIMKOUJAIbHBIE MarHETUKU. [IOHATHE MarHUTHOU
noJipemeTku. AHTU(GEPPOMarHeTU-KH.
JIByxmoapemeToyHblil aHTu(eppOMarHeTuK ¢
SKBUBATEHTHBIMH MarHUTHHIMU MOHAMH B IPUOIUKEHUN
MOJIEKYJISIPHOTO T0Jsl. OHOOCHBIE aHTU(EPPOMArHETHKHY;
raMUJILTOHUAH U OCHOBHOE cocTosiHue. CralsbIil dep-
pomarnetusM. Teopus peppumarneruzma Heenst. Criosxubie
MarHUTHBIE CTPYKTYPbI; IPUYUHBI ITOSBJICHUS
TeJIMKOUIATbHBIX CTPYKTYD.

12

2. I3yuyeHne MarHuTHOM BOCIIPUMMYHMBOCTH BEILIECTB
METOJIOM U3MEPEHUSI MOJIHOTO CONPOTUBIICHHS COJICHOU 1A

3. I/I3MCpCHI/I${ HaMaron4€eHHOCTU B UMITYJIbCHBIX
MAarHuTHBIX ITOJISAX

4.

12

Bcero

72

36

72




10.

11.

12.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

3unenko B. U., Copoxun b. I1., Typuun II. I1. OcHOBBI (u3nKH TBEPIOTO
Tena: yueOHoe mocodue mo pu3nKe TBepAoro Tena ajs By3oB(Mocksa:
®u3uKo-MareMarnuecKkas JIUTeparypa).

Bonkos H. B., ITonkos C. 1. Marnetn3m TBEpABIX TEJI; 1Ha- U
napamMarHeTU3M; MarHUTHBIN MOPSAOK ((hU3MKa MATHUTHBIX SIBIICHUN):
ydaeOHO-MeToAndecKoe mocodue [ cryaeHTo nmporpamm 011200.68.02
«®Du3nKa KOHIEHCUPOBAHHOTO cOCTOsIHU BemecTBa; 011200.68.06
«®uzuka MarHuTHBIX siBNeHu» |(KpacHosipck: COY).

Karanun A. A., Upxun B. 0., Uromes I1. A. MojenbHbie MOIXObI K
MarHeTH3My JIBYMEPHBIX 30HHBIX CUCTEM: HayyHoe n3nanne(Mockaa:
OU3MATIINUT).

Bonkos H. B. ®u3nka MarHuTHbBIX siBIeHUNA. DeppoMarHeTu3M: yueoHoe
nocobue 115 CTyAeHTOB (0aKaIaBpoRB), 00YYAIOIINXCS 110 HAPABICHUIO
03.03.02 (011200.62) "®duzuka" u 14.03.02 (140800.62) "AnepHas ¢puzuka u
texnosorun" (Kpacunosipck: COY).

Kpunuuk I'. C. ®u3nka MarHUTHBIX SIBICHUIN: yueOHOE ocoOue s
¢u3MYIEeCKNX CenHaTbHOCTEH BRICIINX YueOHbIX 3aBeneHuii(Mocksa: MI'Y
uM. M. B. JlomoHOCOBa).

Cupora /1. Y. ®usuka TBepAOro Tena: COOPHUK 33/1a4 ¢ MOAPOOHBIMU
pemenusamu(Mocksa: URSS).

Tapacos JI. B. 3emHoii MarneTusMm: [yae6HOe mocobue](JlonronpynHbrii:
WNHuTenmnexr).

Kysxup II. I, FOpxeuu H. I1., Capuyk I'. K. O0mmias ¢puzuka. DneKTpruuecTBo
U MarHeTusM: coopHuk 3anad(MuHck: M3narensctBo [peBioBa).
Hy6posckuii B. I'., Tormosckuii A. B., Opnosa H. b., KoBanés B. M. ®uzuka
MarHUTHBIX SIBJICHUH B BAKYyM€ U KOHJIEHCUPOBAHHBIX Cpeax.
TectupoBanue 0a30BbIX 3HAHUI B Kypce oOmiel Gu3uku: yueOHoe mocooue
(HoBocubupck: HITY).

3unenxo B. W., Copokun b. I1., Typuun II. I1., Codponosa C. H., Tokapes H.
A., Anekcanapos K. C., Copokus II. b., Bypkos C. U., I'mymkos /I. A.,
UYersepros H. A. ®u3uka KOHIEHCHPOBAHHOTO COCTOSIHMSI BEILIECTBA:
ANEKTPOH. yueb.-MeTo . komruieke nucuurinabl(Kpacnospek: UTTK COY).
[Mumanckuii A. @., [Tonkonaes O. U., BacunseBa M. H. ®u3uka tBep10ro
Tena: yued.-MeTo/. nocoOue AJis MPaKT. 3aHATUH [[J1s1 CTYJEHTOB YKp.
rpynnsl 150000 "Metamnyprus, MalimHOCTPOEHHE U MaTepranooopaboTka" |
(Kpacnosipck: COY).

ITonkos C. U., KpacukoB A. A., Cemenos C. B., banaes A. /I., Bosikos H. B.
MarHuTHbIe U3MEpEHUs: yueOHO-METOAMUECKOe TOCOOMe /IS JTabopaTOPHBIX
pabort [cTynenToB cremn. 011200.68.02 «Pusnka KOHICHCUPOBAHHOTO
cocrosiaus BemectBay; 011200.68.06 «Du3nka MarHUTHBIX SBICHUI |
(Kpacnosipck: CDY).

10



4.2 JInnieH3UOHHOE U CBOOOHO PACHPOCTPaHsieMOe MPOrpPaMMHoOe
obecrneyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IpOrpaMMHoe
obecrneyeHne, HA KOTOPOe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOIHO
DACNDOCTDaHsAEMOe IDOIDaMMHOe o0ecleyeHne):

1. Microsoft Office.
2. Adobe Reader.

4.3 UnTepHeT-pecypchl, BKIOYasA NMpodeccuoHaAIbHbIe 0a3bl TaHHBIX
U MHGOPMAILIMOHHBbIE CIIPABOYHBbIE CHCTEMbI:

1.  Hocrtymn k 6ubnuoreunomy ouay (B cetu COY, paznen «bubnnorekay,
http://bik.sfu-kras.ru/).
S @oHa OLEHOYHBIX CPeICTB

OueHouHbIE CPEJCTBA HAXOJATCSA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MartepuajJbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIECTBJICHHUS
00pa30BaTEJIBLHOIO MPOLeCcca MO AMCHUILIHHE (MOLY.II0)

Jlekuuu MpOBOAATCS B y4EOHBIX ayAMTOPHSIX JIEKIIMOHHOTO ThMa. HeoOxoaumoe
o0opyaoBaHue: yueOHas MeOeIb, JOCKa.

JlaGoparopusie padOThI B Ay AMTOPHUSX JTabopaTopHoro Tumna. Heo6xonumoe
obopynoBaHue: yueOHas MeOeIb, IOCKA, BEIYUCIUTENIbHAS TEXHUKA, Ta00PaTOPHBIN
MPAKTUKYM 10 MArHUTHBIM U3MEPEHUSIM.
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