IMPUJIOKEHMUE 2

YTBEPXKJIEHO
npukazom OUI] KazHI[ PAH
ot 01.03.2019 Ne 9-A

Pa3paboTraHo 1 peKOMEHI0BAaHO K YTBEPKICHUIO
VY4YeHbIM COBETOM

K®THU - 060c06I€HHOTO CTPYKTYPHOTO
noapaznenenus UL KazHI[ PAH

28 Hosi6ps 2018 r., mporokon Ne 33

PABOYAS ITPOI'PAMMA JUCHUAIIJIMHBI
«PU3NKa MATHUTHBIX ABJICHUN»
YpoBeHb BBICIIET0 00pa30BaHUS
[ToaroroBka KaJapoB BhICIIECH KBATU(PUKALIUU
Hamnpasienne noaroroBku

03.06.01 ®U3UKA U ACTPOHOMUS

HanpaBjieHHOCTh NOATOTOBKHU:

®wuzuka marauTHbIX sBieHuit (01.04.11)

KBaJ'II/Id)I/IKaHI/I}I BBIITYCKHHMKA.

Uccnenosarens. [IpenonaBarenb-ruccieq0BaTelb



Conep:xxanmue:
1. Bunp! yuebHOM AesTeNbHOCTH, cr1oco0 U (GOPMBI €€ TPOBEACHHUS.
2. [lepedeHp nIaHUPYEMBIX PE3yJIbTATOB O0YUEHUS.
3. MecTo TUCIUIUIMHBI B CTPYKTYype 00pa30BaTeIbHON IPOTrPAMMBI.
4. Tpyn0eMKOCTb AUCIUILIIUHBI.
5. ConeprkaHue AUCIUTIINHBI.
6. @OpMBI TEKYIIETO KOHTPOJIS M MPOMEXYTOUHOM arrectanuu, (HOHJ OIEHOUYHBIX
CPENCTB.
7. Ilepeyens yueOHOI nuTepaTypsl U pecypcoB cetu "MHTepHET", HEOOXOUMBIX IS
OCBOEHUS JUCUUILIIUHBI.
8. Omucanue MaTepHAIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMOW [UIsi OCBOCHUS
JTUCIUTLITUHBI.



1. Buabl y4eOHOI eI TeJIbHOCTH, CIIOCO0 U (DOPMBI €€ NPOBeACHUS.

Bunel yueOHON NesITENbHOCTH: ay TMTOPHBIC 3aHATHS | 3a4eTHas eAMHUIIA TPYAA
(36 gacoB), camocrosiTeTpbHas paboTa 7 3a4eTHBIX eAWHHI] Tpyaa (252 yaca), Bcero 8
3a4CTHBIX eAMHHUIL Tpyaa (288 yacoB).

dopma TIpOBENCHUS AYAMTOPHBIX 3aHATHH — JIEKIWHW, J1a0OpaTOpHBIE U
MPAKTUICCKUE 3aHSATHS.

B paMkax dacoB caMOCTOSITENBHOW pPa0OTHI MO YyKa3aHUIO IPENoIaBaTels
ACIUPAHTHI TPOPAOATHIBAIOT TEMBI U OCBAMBAIOT TEOPETUUYECKHUE BOIIPOCHI, N3JIaracMble
B JICKITMOHHOM Kypce, a TAK)KE CAMOCTOSATEIHHO U3YYAIOT IPYTHUe BOMPOCHI TPOTPAMMBI.

2. [lepeyeHb IIAHMPYEMBIX Pe3yJIbTATOB 00y4YEHUSI.
[Ipouecc wu3ydeHus AMCUMIUIMHBI HANpaBlieH Ha (HOPMHUpPOBAHUE CIEAYIOIIUX
KOMIIETEHIINN:
YHUBepCanbHbIX

» CIOCOOHOCTh K KPUTHUYECKOMY aHalM3y M OIEHKE COBPEMEHHBIX HayYHBIX
JNOCTH>KEHUHM, T€HEPUPOBAHUIO HOBBIX HJIEW TMpPHU PELUIEHUU HUCCIEHOBATEIbCKUX U
MPAKTHYECKUX 33]1a4, B TOM YHCJIC B MeKIUCIUIUTHHAPHBIX 00macTsx (YK-1);

» CIOCOOHOCTh TPOCKTHPOBATh U OCYIIECTBISATh KOMIUIEKCHBIE MCCIICOBAaHUS, B
TOM YHCIIE MEXAUCIHUIUIMHAPHBIE, HA OCHOBE IEJIOCTHOTO CHUCTEMHOT0 HAay4YHOTO
MHUPOBO33PEHHMSI C UCIOJIb30BaHUEM 3HAHUM B 00JIACTH UCTOpUU U pustocopun HayKu
(VK-2);

» CIIOCOOHOCTH TUTAHUPOBATH U PEIIATh 33/1a4l COOCTBEHHOTO MPO(eCcCHOHATBLHOTO
1 tngHocTHOrO passuTHs (YK-5).

oowenpogpeccuonanbrvlx

» CHOCOOHOCTH  CaMOCTOSITENIBHO ~ OCYLIECTBIISATh HAYYHO-HCCIIET0BATENIbCKYIO
JeSITEIbHOCTh B COOTBETCTBYIOIEH MpodeccruoHanbHON 00JIaCTH € HUCIIONIb30BAaHUEM
COBPEMEHHBIX METOJIOB HCCIEJAOBaHUS W HH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX
texnosioruii (OTTK-1);

» TOTOBHOCTh K  TIPEMOJABaTENIbCKOW  ACATEIBHOCTH 1O  OCHOBHBIM
00pa3oBaTeNIbHBIM MpOorpaMMam Beiciiero oopaszoanus (OITK-2).

npogeccuonanvrvix

» CIIOCOOHOCTH MPOBOJIUTH CAMOCTOSTEIILHBIC HCCICIOBAaHUSI B 00JaCTH (U3UKHU
MarHUTHBIX  SIBJICHWH,  BJIaJeTh  COBPEMEHHBIMH  METOJaMH  (PU3UYECKOTO
AKCIIEPUMEHTA, a TAK)Ke CIIOCOOHOCTh aHAJIU3UPOBATh IKCIIEPUMEHTANIbHbBIE JAHHBIE C
LEJIBI0 UCCIEA0BaHUS TPUPO/Ibl B3AUMOBIIUSHUS CBEPXIIPOBOAUMOCTH U MarHeTu3ma,
dbu3NUecKnX SIBICHUA B MapaMarHeTHKax, (eppoMarHeTHKaX, B COCAMHEHHSIX C
MarHUTHbIMA ~ (pa30BBIMM ~ MepexojaMu,  OCOOEHHOCTEW  MarHeTusmMa B
CHJIbHOKOPEITUPOBAHHBIX AJIEKTPOHHBIX cUcTeMax u HaHooOBbekTax (I1K-1);

» CHOCOOHOCTh TUIAHMPOBAaTh W OPTaHWU30BaTh (PH3MUYECKUE HCCIECIOBaHUS,
MPUMEHATh Ha TPAKTUKE IMOJYYCHHbIC 3HAHUS W HABBIKK JJIs HAMUCAHUS HAyYHBIX
craTeid, COCTaBiICHUS U 0QOPMIICHHUS HAyYHO-TeXHUYEeCKUX gokyMenTarmu (ITK-2);
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» CIIOCOOHOCTh TMPUHMMATh ydYacTHe B pa3padOTKE HOBBIX METOAOB H
METOJNYECKUX MOJXO/IOB B HAYUHBIX HUCCICHAOBAHUAX B 00JaCTH (PU3MKH MArHUTHBIX
serenuit (ITK-3).

B pesynbrare 0CBOCHMS IUCHUIIIIMHBI ACIIUPAHT JOJKEH
3uamo:

» METO/Ibl KPUTHUECKOTO aHAIN3a M OI[CHKH COBPEMEHHBIX HAYYHBIX JOCTHKCHUH,
a TaK)K€ METOJbl TEHEPUPOBAHMS HOBBIX MJIEW IPU PELIEHUU HUCCIEAOBATEIbCKUX U
MPAaKTUYECKUX 337a4 B 007acT! (PM3UKH MAarHUTHBIX SIBJICHUH,

» poib U MeCTO (U3WKH MAarHUTHBIX SIBJICHHA B (POPMHPOBAHWU COBPEMEHHOM
¢usnyeckol KapTHUHBI MHpa, CTAJUH €€ DBOJIONUH M B3aUMOCBSI3b C JIPYTHMMHU
pasznenamu (pU3UKH;

» OCOOCHHOCTH HAyYHOH TEPMHWHOJIOTHH, TIOHATUHHBIA ammapaT (U3HKH
MarHUTHBIX SIBJIEHHUM, HCIIOJIb3yEMble NP MPEACTABICHUM pPE3YJIbTATOB HAYy4YHOMH
NeSATeTLHOCTH B YCTHOM M MUCBMEHHOU (popme;

» (byHIaMeHTalbHBIE 3aKOHBI SJEKTPUYECKUX M MAarHUTHBIX SIBJICHUIA;

» DJIEKTPUYECKHE U MarHUTHBIE CBOMCTBA PA3IMYHBIX KJIACCOB BEIIECTB;

» CyIIECTBYIOIINE METOJIBI U METOJINYECKHE TI0JIX0/IbI B HAYYHBIX UCCIICAOBAHUIX
B 00JIACTH JIEKTPUYECTBA U MAarHETU3Ma M BO3MOXKHBIE CTIOCOOBI UX Pa3BUTHSL.

Ymems:

» aHAJIM3MPOBATh aJbTCPHATHBHBIC BApUAHTHl PEIICHUS TMPAKTUYCCKUX 3a1ad
(U3UKY MarHUTHBIX SIBJICHUN U OLIEHUBATh MOTCHIMAIbHBIE BBIMTPHIIIN/TIPOUTPHIIIN
peanuszanuu 3TUX BapUaHTOB;

> BBIOMpATh W TPUMEHATH TPU PEIICHUH 3a1ad JJICKTPUYEeCTBA M MarHeTH3Ma
aJIcKBaTHBIE PAaCYETHO-TEOPETUYECKUE METOABI, IPEACTABIATh MATEMAaTUUYECKOE
ONMCAHUE SIBJICHUI.

Bnaoemns:

> HaBBIKaMH MOWCKA (B TOM YHCIIE C HCIIOJIB30BaHNEM HH(POPMALIMOHHBIX CUCTEM H
0a3 JaHHBIX) U KPUTUYECKOTO aHanu3a MHPOpMaluuu B 00sacTu (PU3UKU MAarHUTHBIX
SIBJICHUH,

» HaBBIKAMH CTPYKTYPHPOBAHHS HAYYHOTO 3HAHUS B 00JIaCTH (DM3UKH MarHUTHBIX
SIBJICHUH,

> HaBBIKAMH TPOBEIEHHS OKCIEPHUMEHTAIBHBIX HCCIEIOBAHUN MarHUTHBIX
BEILECTB C HCIIOJIb30BAHUEM COBPEMEHHOW ammaparypbl U METOJO0B MHTEpIpETaluu
9KCIIEPUMEHTAJIBHBIX PE3YJIbTATOB.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON POrpaMMBbl

Ienvro nucummuivnbl «PU3MKa MAarHUTHBIX SIBICHUN» SIBISETCS YIiyOJeHHOE
u3ydeHue (QyHJAAMEHTAJIbHBIX OCHOB MAarHeTHU3Ma, MPUPOIBl  IPOUCXOKIACHUS
MarHeTusMa B Pa3jMYHbIX MaTepHaliaX, XapaKTEPUCTHK, OMUCHIBAIOLIMX MarHUTHbIE
COCTOSIHMS U CBOMCTBA MarHUTHBIX MaTE€PHUAJIOB.
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3adayu UCUMIUIMHBI 3aKJIFOYAIOTCS B U3yUYECHUH:

» (QU3MKKM  MarHUTHBIX  SIBIEHUH B  CHJIBHOMArHUTHBIX  BEILECTBAX
(peppomarnerukax, Gpeppurax);

» KBAaHTOBOW  IPUPOJBI MarHeTH3Ma, DJHEPreTUYECKUX COOTHOILICHHM B
dbeppomarneTukax, OOMEHHOTO  B3aMMOJEHCTBUSA, MArHUTHOM  aHU3OTPOIUH,
JIOMEHHOU CTPYKTYpbI ()€pPOMATHETUKOB B IIEPEMEHHBIX MATHUTHBIX TOJISX;

> JIMHAMUYECKUX SIBJICHUM B peppOMarHeTuKax;

» OCHOBHBIX METOJIOB HM3YyUECHHS] XapaKTEPUCTUK MArHUTHOTO MOJI U METOIUKU
MPOBEACHUS SIKCIIEPUMEHTA.

JlucuuIuiiHa OTHOCUTCS K 00A3amenbHblm IUCHUIUIMHAM, BXOAUT B COCTaB
brnoka 1 «/lucuunnuuel (Moxynu)» M OTHOcUTCA K BapuaTtuBHOM uactu OIIOII
acriupanTypsl 1o HanpaiieHuto 03.06.01 «dusnka U acTpoOHOMUS», HAIPABIECHHOCTh
(mpoduiip) 01.04.11 «Dusnka MarHUTHBIX SBICHUN». MHACKC (10 yueOHOMY MIaHy) —
b1.B.O/I1. JIucuumninza u3y4yaeTcsi Ha BTOPOM Kypce.

Matepuan, nu3yyaemsblii B X0/ie OCBOCHHUS AUCIUILINHBI, SBISETCS 0053aTeIbHOM
COCTaBJISIIOIIEH SK3aMEHAa KaHAMAATCKOTO MUHUMyMa mno cneuuanbHoctu 01.04.11 -
®u3nuka MarHUTHBIX siBIeHUM. OCBOEHHE NAHHOW IUCHUUIUIMHBI JA€T BO3MOXKHOCTD
CBOOOJIHO OPUEHTUPOBATHCA B HAYYHOM JIMTEpaType MO COBPEMEHHBIM MpobiieMam
(GU3MKYM MarHUTHBIX SIBICHUH, MCIOIB30BAaTh €€ METOJbl M JIOCTHKCHHUS B HAYYHBIX
HCCTIEJIOBAHUSAX M B TMPEMOJABATEIbCKON NESITEIHPHOCTH MO OCHOBHBIM IMPOTpaMMam
BhICIIETO OOpa3zoBaHus. J[omomHEHHEM K JaHHOW TUCHUMIUIUHE SBIISIIOTCS JUCIUTITAHBI
1o BBIOOpPY: «MarHUTHBIN PE30HAHCY», JNUCIMILIMHA HAIMPABJICHHAS HA PaCHIMPEHHOE
M3y4YeHHE TEOPUH MAarHUTHOTO PE30HAHCA, BKJIIOYas SJEKTPOHHBINM MapaMarHUTHBIN
pe3oHaHC, (peppOMarHUTHBIN PE30HAHC, aHTU(EPPOMATHUTHBIA PE30HAHC W SIEPHBIN
MarHUTHBIA pe3oHaHC; «B3auMOBIUSHUE MarHeTM3Ma W CBEPXIPOBOJUMOCTHY /
«MaraeTusM HHU3KOPa3MEPHBIX CHUCTEM», B KOTOPBIX YUYHTHIBACTCS CIECHM(PUKA TEMBI
HAy4YHO-KBaJTU(UKAIMOHHON paboThl acnupaHta. M3yueHue MaHHOW UCIUTUTHHBI
0a3upyeTcsi Ha BY30BCKOM MOJATOTOBKE CTYJEHTOB IO BBICIICH MaTeMaTuke, OOIIel u
TeopeTrdeckoi ¢pusnke (pazaensl «KBaHnToBas Mmexanuka» u «du3uka TBEPIOTO TEIA).

4. TpynoeMKoCTb AUCIHUNIMHBI
OO6miast TpyJOEMKOCTh TUCHUIUIMHBI COCTaBJISET 8 3a4EeTHBIX CAUHUIl, B TOM
yrcne | 3E ayautopusix 3anstuii u 7 3E camocTosiTennbHON paboTHI.

Bunger yuebHoit paboThl, BKJIIOYAs CaMOCTOSTEIbHYIO
a0o0Ty acIUpPaHTOB U TPYJIOEMKOCTH (B Yacax)
No | qucuunnuuaa | Kypc P Y P Py
[Tpaktuueckue | JIab. CamocTosiTenbHas
Jlexniun
3aHATUS 3aHsATUA | pabota
dusuka
1 | MarHuTHBIX 2 18 14 4 252
SIBJICHUU




5. Conep:xkaHue IMCUMILTHHBI

5.1. Jlekyuonnoie 3anamus

(ayoumopnasn nazpyska 18 uacos, camocmoamenvnan paboma 126 uacos)

Ne
/o

Conepxanne

CnuH  3JeKTpoHa. OpOutanbHbIN MarHUTHBIH ~ MOMEHT  OO0OJIOYKH
MHOT03JIEKTPOHHOTO aTtoMa. HaMarHm4eHHOCTh. MaruutHas BOCIIPUUMYHUBOCTD U
MarHuTHas IPOHUIIAEMOCTh. TeopeMbl O IUPKYJISIUN BEKTOPOB HAMarHMUUBaHUs,
MarHMUTHOW MHIYKIUU U HANPSKEHHOCTU MArHUTHOTO ToJist. ['paHnyHBbIe yCIOBUS.
Knaccudukamnus maraetukoB. OCHOBHBIE TUITHI MATHUTHBIX COCTOSIHHI BEIIIECTBA.

O6006meHHas BOCIIPUMMYHUBOCTb. CooTtHomeHus Kpamepca—Kponura.
®dnykTyannoHHo-auccunanuonHas reopema. Cootnomenune OHcarepa. Bropuunoe
KBAaHTOBAHHE.

MarsHuTHblE CBOMCTBA METAJIOB M CBEpXHPOBOIHUKOB. [loBepxHocTh Pepmu.
MarseTusm 3JIeKTpOHHOrO rasza. IlaynmeBckuil mapamMarHeTusm M JUaMarHeTH3M
anexTpoHoB nposoaumoctu. PKKU B3aumoneicrsue.

Cna6sie marauTHbIC 11O, D dexT ne 'aaza—Ban Anbdena. CuibHbIE MATHUTHBIC
nosist. D dext Llyonukona ae ['aaza. Idpdext Meiicaepa. Dddext Ixozedcona.

MaruutHble ¢a3zoBbie TEpexoasl U Teopust 3PPEKTUBHOTO MOJEKYISIPHOTO OIS
Kropu—Beiica. MonekynsipHoe mnone u Teopus ['eiiseHOepra MarHeTusMa.
OO6MeHnHble uHTerpansl. @opmy:a Jlawkesena u 3axoH Kropu.

MarHuTHble HOHBI B KpHUCTaUle, BJIMSHUE TMOJS JIMTAHIOB. 3aMOpa)KUBaHUE
OpOUTaTbHBIX MOMEHTOB. METOJl CHUH-TaMUJIbTOHHAHA. MarHuTHbIE CBOICTBa
MEePEXOAHBIX METAJIIOB.

MarnuTHble  CBOWCTBAa  INOJYNPOBOJHUKOB. (DEHOMEHOJIOTMYECKAass  TEOpUs
TEpMOMAarHuTHBIX 3¢ dekroB. MarneroconporuBienne u 3pdexr Xommna.
TepMOMaruuTHbIE SIBJIEHUS B KBAHTYIOIEMCSI MArHUTHOM I10JIE.

Marnutoontuueckue sBiaeHus. Dddext Dapaxes, s¢pdexr Korrona—Mytona
(doxra).

MarsuTHoe OXJaXICHHE. AI[I/Ia6aTI/I‘IeCKOG pasMaroHn4mnBaHUC. Cxema JJIA
MOJIYUCHUS CBCPXHUZKHUX TCMIICPATYDP.
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®deppoMarHeTu3sM B MOJEIM KOJUIEKTUBU3MPOBAHHBIX JJIEKTPOHOB. Kpurepnii
(deppoMarserusmMa cBobogHoro (epmu-raza. CrnuHoBble BOJIHBI. KBaHTOBaHUE
CIMHOBBIX BOJH. TemjgoBoe BO30YXJAEHWE MAarHOHOB. YTPYroe W HEYNpyroe
paccesiHue HEMTPOHOB.

11

®eppomarHeTusm. JHeprusi anu3otponuu. JJomennsie rpanuubl. [Ipouncxoxaenue
nomMeHOB. KoapiuTuBHas cuiia U TUCTEPE3HC.

12

MarnuTtHbI pe3oHaHC. fnepHbI MarHUTHBIM pe3oHaHc. llIupuHa pe3oHaHCHON
nuaun. CBepxToHKoe pacuierienue. Casur Haiita. SIaepHblil KBaapynoiabHbIN
pEe30HaHC.




DONEeKTPOHHBI NapaMarHuTHBIM pe3oHaHc. OOMeHHoe cyxeHue. PaciuuenseHue B

13
HYJIEBOM TOJIE.

14 OpHonmoMmeHHBIE  (peppOMArHUTHBIE  YAaCTHUIBL.  lemmeparypa  OJIOKHPOBKH.
Cynepmapamaraetn3Mm. Hacreimenue.

15 | DddexT Meccbayepa 1 ero npuMEHEHUE B UCCIEIOBAHUAX MarHETU3Ma.

16 BnusiHME MarHMTHOrO MOps/IKa HA HEMAarHUTHBIE CBOMCTBAa BewlecTBa. Bkiaa B

TerioeMkocTh. Dddext Konmo.

5.2. Jlabopamopuvie 3anamus

(ayoumopnasn nazpyska 14 uacoes, camocmoamenvnas paooma 93 uaca)

Ne
/ IIpuMepsI BBINOJHAECMBIX IKCIIEPUMEHTAJIBHBIX pad0T
n/n
1 N3mepenue cnexktpos JIIP, paboTa B HAy4YHO-TEXHUUECKOH J1a00paTopuu
2 N3mepenue cnektpoB AMP, pabota B HAy4yHO-TEXHHYECKOM J1abopaTopuun

5.3. Ilpakmuueckue 3anamus

(ayoumopnasn nazpyska 4 uaca, camocmoamenvnasn paboma 33 uaca)

Ne TemaTuka ceMUHAPOB
n/n
1 N3yyenne TteMmieparypHbIX 3aBUCUMOCTEM MAarHUTHOM BOCIPHUUMYUBOCTH
napamarHeTuka, (heppoMarHeTuka, aHtTueppomMarHeTuka.
2 | [IpoHMKHOBEHNE MAaTHUTHOTO TIOJISl B CBEPXIIPOBOIHUK. Buxpu.
3 | 3aBUCHMOCTH Meproaa OCIWLUISAINUNA OT BHEITHETO MAarHUTHOTO TTOJISL.
O6menHoe B3auMmoneiictBue u  ero sHeprua. KocBeHHoe oOMeHHOE
4 B3auMozeiicteue. CiuH-opOUTAIbHOE B3auMoOieiicTBUEe. MarHUTHOE AUMOJIbHOE
B3aHMOJICUCTBHE. CBepXTOHKOE B3aHMMOJICHCTBHUE. BzaunmoneiictBue
J3smommHCcKOoro-Mopus.
5 Pacuer ypoBHE#l sHepruum HMOHOB TPYMIbI Kejle3a B KPUCTATUIMYECKOM IIO0JIe
nauranaoB. Pacuet s dexTuBHOTO g-(hakTopa.
6 | Teopus (a3oBbix nepexooB Jlangay.
®eppoMarHuTHEIN pe3oHaHC (0e3 yuera 3aTyXaHUsi U C Y4YETOM 3aTyXaHus).
7 | BrmusHue pa3mMepoB 0o0pasiia, aHW30TPONHH, JOMEHHOW CTPYKTYphl Ha
PE30HAHCHYIO YacTOTYy.
MarnuTHbIE BEllIeCTBAa B MEPEMEHHBIX MAarHUTHBIX MOJAX. YpaBHeHue Jlangay—
8 JInpmuma—-I une6epra. TeH30p MarHUTHOW BOCTIPUUMYHBOCTH M MArHUTHOU
IIPOHUIIAEMOCTH.
Pe3onanc u penakcanusi JIOMEHHBIX TpaHull. PenakcalmoHHbBIE MpPOLIECCHl B
9 | dbeppomarnernkax. MarHuTHas BS3KOCThb. lIpenmenbHasi CKOPOCTh JIBUKCHUS

TpaHMUII.




IIpononpHas u nonepeyHas BOCIPUMMYUBOCTD, UX TEMIIEpATypHAsl 3aBUCUMOCTb.

10
Crnun-¢dnon u cnuH-Gaun nepexosl. AHTU(EppOMarHUTHbIE BELIECTBA.

11 ®eppUTbl €O CTPYKTYpOM TpaHara, IINMUHENIH, TE€KCAaroHaJlbHbIe (EPPUTHI.
I'enmukounanbapie MarHeTuku. [I[puMenenue GeppuToB B TEXHHKE.

12 Cnalsiii peppomarnetusMm. Touka MopuHa. B3aumopeiicteue J[3s10MMHCKOTO—

Mopus. [ToBenenne cnabbix peppoOMarHeTHKOB BO BHEIITHEM MAarHUTHOM IIOJI€.

JIBM>KEHWE MAarHUTHOTO MOMEHTa B IOCTOSIHHOM M TEPEMEHHOM MAarHUTHBIX
13 | monsix. DNEKTPOHHBIM MapaMarHUTHBIA pe30HAHC. SAepHBIE MarHUTHBIN
pE30HaHC.

14 CeepxnpoBoauMocTb. CBEpXNpPOBOJHUKM IE€PBOrO0 M BTOporo poxaa. Ux

MarHuTHbBIE CBOMCTBA.

6. ®opMBbI TeKylIero KOHTPOJIS U MPOMEKYTOUHOM aTTecTalu, (POH/
OLICHOYHBIX CPEACTB

Tekymmii KOHTPOJIb OCBOCHUS JUCLUIUIMHBI IIPOBOJUTCS PETYJSPHO, HAYUHAS
CO BTOpOi Heaenu oOydeHus, B (popMe KOHTPOJIS MOCEIIaeMOCTH, YCTHOT'O OIpoca 1Mo
TEME, aHajdu3a pe3yJbTaTOB PEIICHUS IPAKTUYECKUX 3aJa4 U BBIIOJHEHHBIX
1a0opaTOpHBIX paboT.

[IpomMexyTOUHBIM KOHTPOJIb ITOAPAa3yMEBAECT MPOBEICHUE KOJUIOKBUYMaA IIO
y4eOHOMY MaTepuany HECKOIbKUX TEM.

®opMOI UTOTOBOTO KOHTPOJISI IO TUCUUIUIMHE SIBJISIETCS 3a4eT.

DopMOI TPOMEKYTOUYHOW aATTECTALMHU SABJIACTCA KAHAWIATCKOM SK3aMEHa I10
crnenpaabHocTH 01.04.011 - dus3nuka MarHUTHEIX SIBJICHUM.

6.1. Texkywuii konmponav: Konmpononwvie memvt u 60npocel 071 npoeeoeHusn
meKyuwieco u umo206020 KoOHmponaa no oucyuniune «Du3uka MAZHUMHBIX
AGNCHUN):

Tema 1 O0mue NnoHATHA:
Maruetuzm. MarautHoe nosje. MarHuTHeII MOMEHT. BEKTOpbI MATHUTHON MHIYKIUH,
HAMarHM4Y€HHOCTH, HANpPSIKEHHOCTH MArHUTHOrO 1ojsi. MAarHuTHbeli  MOTOK.
MaruuTHeI 3apsa. MarHuTHeld Aunonb. Teopembl O LHUPKyIsSsuuH. ['paHuyHBIE
YCIIOBHSL.

Tema 2 MarHuTHbIe CTPYKTYPbI U THIIBI MATHETHUKOB:
YHopsAoYeHHbIE MAarHUTHBIE CTPYKTYpbl. MarHutHas CTpykrypa. MarHuTHas
noapemetka. deppoMarHuTHas CTPYKTypa. AHTU(deppoMarHuTHas CTPYKTypa.
Cnabwiii peppomarnetusm. deppumarHuTHas cTpykTypa. CrnupanbHas MarHUTHas
CTpyKTypa. MarautHas sideiika. MaruutHas HeWTpoHorpadus. HeynopsmoueHHbie
MAarHUTHBIE CTPYKTYpbl. CIIMHOBOE CTEKIIO.




Tema 3 MaruuTHble B3aUMOAeiCTBHSA:
OOMeHHOe B3auMojeiicTBHEe U ero 3Heprus. KocBeHHOe 0OMEHHOE B3aMMOJICHCTBUE.
CnunH-opOuTanbHOe B3auMOJEHCTBUE. MarHuTHoe AUMIOJIBHOE B3aMMOJICHCTBUE.
CBEpXTOHKOE B3aMMOJICHUCTBUE.

Tema 4 MarHuTHasi aHU30TPONHUS
OHepruss MarHUTHOW  aHu30Tponuu. KOHCTaHTBI ~ MarHUTHOM  AHU3OTPOIIUU.
O¢dexTuBHOE MarHuTHOE MOJN€ aHU30Tponuu. OcCH MarHUTHOM aHU30TPONMH.
[I;mockocTy JErkoro M TPYAHOIO HaMarHW4MBaHWsA. MarHuTHas aHU30TPONMM THUIIA
«JIETKasi OChb», JIETKas IJIOCKOCThY. HaBeneHHass MarHuTHast aHU30TPOIIUSL.

Tema S Marauuroynpyrue siBjJieHust
MarnutocTpukums. Marauroynpyras dSHeprus. MarauToynpyrue IMOCTOSHHBIC.
KoHcTaHTBl MarHUTOCTpUKIMKA. MarHuToynpyrue BoiHbl. MarHUTOynpyroe 3aTyxaHue.

Tema 6 Kunernueckue siBJIeHUs:
l'anpBanomarautHeie 3¢ dekTol. DPdexTsr Xomma. MarHuTope3ucTuBHble 3 EKTHI.
["anpBaHoTepMOMarHuTHbIE 3G dekTsl. TepMoMarauTHbie 3P HEKTHI.

Tema 7 [loMeHbI U JOMEHHBbIE TPAHUIIBI:
Marnuthbeii gomeHd. [lomennas rpanuna (bnoxa, Heens). JlomenHass cTpyKTypa.
[TonocoBast M naOMpHUHTHAs TOMEHHbIE CTPYKTYpbl. LlunuHIpudyecKkuil MarHUTHBIN
nomeH. Pemerka [IM/I.

Tema 8 IIpomecchl HAMArHMYMBAHUA, NepeMarHMYMBAHUA W
pa3MarHM4MBaHUS:
Bremnee marautHOoe nosie. HamaranmumBanue. I'ucrepesnc HamaranauBanus. DpdexT
bapkraysena. MarautHoe HacbiieHue. [lonBrxHoOCTh U 3 dekTuBHAsS Macca JOMEHHOMN
rpanuubl. [lepemaranunBanue. KospuutusHas cuina. IleTns MarHUTHOrO rucrepesuca.
MarauTHblE BOCHPUHMMYMBOCTh M MPOHHUIAEMOCTh. Pa3zmMarHmumBaHue NEpeMEHHBIM
1oJieM, HarpeBoM. Pa3marnnuuBaroiiee 1 BHyTpPEHHEE MArHUTHOE TOJIE.

Tema 9 MaruntHbsle ¢a3oBble epexoabl U KPUTHYECKHE SBJICHUSA:
®asoBeii nepexon. Ilepexonsl mepBoro um BTOpOro poxa. Juarpamma COCTOSHHUM.
Kpurnueckas temnepartypa. Temneparypa Kropu. Temneparypa Heens.

Tema 10 CiuHOBBIE BOJIHBI:
®eppoMarHuTHbIN pe3oHaHc. Marnurocratudeckue mMojabl. CrimHOBBIE BOJIHBI. CHUH-
BOJIHOBOW PE30HAHC.

Tema 11 MarauToonTuka:
Maruautoontuueckue 3¢dextsl: 3pdext Dapanes, s3pdext Korrona-Myrona, dddexr
Keppa. ®otomarautHsie 3¢ dexTsl. [ MpomaruutHas cpena.

Tema 12 XapakTepuCcTHKH MATHUTHBIX MATEPHAJIOB:
MaruauTo-mMsarkui Marepuana. MarHuTo-TBepAbpIli Marepuan. MarHuTHeI Martepuan ¢

IPSAMOYTOJIBHOM neTiel rucrepe3nca. CBEpXBbICOKOYACTOTHBIM MAarHUTHBIN MaTepuall.
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MarauTHbIl MaTepuasn JUisi NOCTOSHHBIX MAarHUTOB. MarHuTHeI Marepuan Juis
HOCHUTENEH 3amMcu. Marepuan ¢ LWIMHAPUYECKUMU MAarHUTHBIMM JOMEHAaMHU.
MarHuTOCTpUKIMOHHBIA ~ MaTepuas. Marepuan uisi  TEPMOMArHUTHOM — 3amucH
uHpopmanuu. TekCTypupOBaHHbII MarHUTHBIN MaTepual.

Tema 13 MarauTHble MaTepPHAJIbI:
Oeppur-rpanar. Geppur-mmnunens. Opropepput. ['ekcadeppur. Ilepmanoi.

Tema 14 ITapaMeTpbl MATHUTHBIX MATEPUAJIOB:
MarnutHble norepu. MarHuTHele IOTEpU Ha TUCTEpe3uC. MarHUTHbIE IIOTEPH Ha
BUXPEBbIE TOKA. MarHuTHOE CONPOTHUBIICHHE. BpeMs U CKOPOCTh IepeMarHu4nuBaHUs.
KosdpuureHT npsiMoyroJbHOCTH METIN MATHUTHOTO TUCTEpE3uca.

Tema 15 MaruuTHble CBOiCTBAa TBEPABIX TeJ:

HamarHnuyeHHOCTP ¥ BOCIPUUMYMBOCTB. J[MaMarHeTWMKW, IapaMarHeTUKU U
dbeppomarnetuxu. 3akonsl Kropu u Kropu — Beiicca. [lapamarnetvsm u iuamMardeTU3M
9NEeKTpOHOB TpoBoauMoctu. I[lpupoma ¢eppomarnernsma. Da3zoBblii mepexon B
deppomaruutHoe coctosiHue. Ponb oOMeHHoro B3ammojeidcTBusa. Touka Kropu wu
BOCTIPUMMYHUBOCTH (heppomarHeTrka. @eppoMarHuTHeIE JOMEHBI. [[puYrHbI MOsIBICHUS
nomeHoB. [lomennsie rpanunsl (bioxa, Heemst). Artudeppomarnernkn. MarHutHas
CTpYKTYypa. Touka Heeus. BocnpunMunBocTh aHTU(EpPPOMArHeTUKOB.
@deppuMarHeTuki. MarHuTHas CTPyKTypa ¢eppuMardHeTukoB. CHHHOBBIE BOJIHBI,
MarHoHsl. J[BM>K€HME MarHUTHOTO MOMEHTA B MIOCTOSSHHOM U IIEPEMEHHOM MAarHUTHBIX
NOJISIX. DJIEKTPOHHBIN [TapaMarHUTHBIN PE30HAHC. S 1epHbII MarHUTHBIN PE30HAHC.

Tema 16 OnTuyeckue 1 MATHUTOONITHYECKHE CBOICTBA TBEPIABIX TeJ:
KoMiuiekcHass auanekTpuyeckass MIPOHHUIIAEMOCTh M ONTHYECKHE IOCTOSHHBIE.
Kosddunuentsr mnornomenus u orpaxkenus. CootHomenuss Kpamepca—Kponwra.
[lornomeHuss cBeTa B MOJYIPOBOAHMKAX (MEX30HHOE, IPUMECHOE IOIVIOIIECHHUE,
NOTJIOLIEHUE CBOOOJHBIMM HOCHUTENSIMH, pelieTkoi). OrmnpeaesneHne OCHOBHBIX
XapaKTEPUCTUK NOJIYIIPOBOJHMKA U3 ONTUYECKUX MCCIIENOBaHUN. MarHuToonTuyeckue
apdextsr (3dhdextrr Dapanesi, Poxrta u Keppa). [IpoHHKHOBEHHE BBHICOKOYACTOTHOTO
1oJisi B IpoBOAHUK. HopMasbHbIN M aHOMaNbHBIN CKUH-3QeKThl. ToNInHA CKUH-CIIOS.

Tema 17 CBepXnpoBOAUMOCTb:
CBepXnpoBOAUMOCTS. Kputnueckas TeMmneparypa. BricokoTemnepaTtypHblie
cBepxnpoBogHuku. Oddext Meiicuepa. Kputudueckoe moje M KPUTHUYECKUU TOK.
CBepXNmpoBOAHUKHN MEPBOrO M BTOpOro poxaa. Mx MarHutHble cBoiicTBa. Buxpu
AbGpuxocoBa. I'myOMHa NPOHMKHOBEHMS MarHUTHOro Imosis B oOpazen. Oddext
Jlxo3edcona. KymepoBckoe cmapuBaHue. JlMHA KOT€pEeHTHOCTH. DHEpreThyeckas
11CJIb.

6.2. Kputepuu olleHKH U IIKAJIA OLeHMBAHHS Pe3YJbTATOB O0CBOEHHUS AUCIIUTIINHBI
«DPU3HUKA MATHUTHBIX SABJCHUI»:
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Ne | Pe3yjabTaT 0CBOCHUS IMCHUIIHHBI bana IHoka3aresnu
n/n OLICHUBAHUSA
3HaHue
1. | METO0OB KPUTHUYECKOIO aHAIN3a U OLEHKH | 1 HEJIOCTAaTOYHbIN
COBPEMEHHBIX HAay4YHBIX JOCTHKEHHI, a YPOBEHb 3HAHMS
TAKK€ METOJIOB TE€HEPUPOBAHUSA HOBBIX | 2 JIOCTaTOYHBIA  YPOBEHb
WJIEW MPU PELICHUU UCCIIEN0BATENbCKUX U 3HAHUSA
MpaKTUYECKUX 3a7ady B obnactu pusuku | 3 BBICOKHIA YPOBCHb
MarHUTHBIX SIBJICHUN 3HAHUSA
2. |pomu wm Mecrta (U3NKKA MarHuTHbIX | 1 HEJI0OCTATOYHBII
ABJICHUN B (DOPMHUPOBAHHUU COBPEMEHHOM YPOBEHb 3HAHMS
bu3nueckol KapTUHBI MUpA, CTaguu ee | 2 JIOCTATOYHbIA  YPOBEHbD
SBOJIONMUA M B3aWUMOCBS3H C JIPYTHMU 3HAHUSA
paznenamu pU3NKu 3 BBICOKHI YPOBEHb
3HAHUSA
3. | ocobeHHOCTE HaAy4dyHOH TepMHHOJIOTHH, | 1 HEJ0CTATOYHBIN
MOHSATUUHOTO arapara buzuku YPOBEHb 3HAHMS
MArHUTHBIX SIBJIEHUN, UCIIOJIb3YEMBIX IIPH | 2 JIOCTAaTOYHbIA  YPOBEHbB
MPEACTaBICHUU PE3yJIbTATOB HAYYHOU 3HAHUSA
NEATEIIbHOCTA B YCTHOW M IMCBMEHHOM | 3 BBICOKUU YPOBEHb
dbopme 3HAHMS
4. | byHIaMEHTAITbHBIX 3aKoHOB | 1 HEJOCTATOYHBIN
ANEKTPUUYECKUX U MArHUTHBIX SIBJICHUI YPOBEHb 3HAHMS
2 JIOCTaTOYHBIA  YPOBEHb
3HAHUSA
3 BBICOKHIA YPOBEHb
3HaHUsA
5. | DMEKTpUYECKUX W MAarHuTHBIX CBOMCTB | 1 HEJI0OCTATOYHBII
Pa3JIMYHBIX KJIACCOB BEUIECTB YPOBEHb 3HAHMS
2 JIOCTaTOYHBIA  YPOBEHb
3HAHUSA
3 BBICOKHI YPOBEHb
3HaHUsA
6. | CymecTByrommx METOJIOB ull HEJI0OCTATOYHBII
METOANYECKUX TMOJIXOJ0B B HAyYHBIX YPOBEHb 3HAHMS
UCCJIEIOBAHUSIX B 00JIACTH 2JIEKTPUYECTBA | 2 JIOCTaTOYHBIA  YPOBEHb
W MarHeTu3Ma, U BO3MOXHBIX CIOCOOOB 3HAHUSA
UX pa3BUTHUSA 3 BBICOKHIA YPOBEHb
3HaHUsA
Ymenue
1. 1 HE YMEET
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aHAJIM3UPOBATH IbTEPHATUBHBIC | 2 YaCTUYHO  OCBOEHHOE
BapUAHThl PEUICHUS MPAKTUUYECKUX 3a]ay yMeHHe
(U3MKN MarHUTHBIX SIBJICHUH U OLICHUBATH | 3 chopmMHupoOBaHHOE
MOTEHIIMANIbHBIE BBIUTPBIIIN/TIPOUTPHIIIN yMEHHE
peanu3alum 3TUX BapUaHTOB
2. | BBIOMpaTh W NPUMEHATH Hpu pemeHuu | 1 HE yMeeT
3ala4y  dJEKTpUYecTBA M MarHeTusma | 2 YaCTUYHO  OCBOEHHOE
aJIecKBaTHbIE  PACUETHO-TEOPETUYECKUE yMeHHe
METObI, MPEACTABIATH MaTeMaTH4ecKoe | 3 chopMHUpOBAHHOE
OTMCAaHUE SBJICHUMN yMEHHE
Baanenue
1. HaBbIKaMH TIOMCKa (B ToM uucie ¢ |1 HE BIageeT
HCIIO0JIb30BAHUEM WH(OPMAIIMOHHBIX | 2 YaCTUYHO  OCBOCHHBIE
CUCTeM M 0a3 JaHHBIX) U KPUTHUYECKOTO HaBbIKU
aHanu3a uHpopManuu B obsactu GU3UKuU | 3 c(OopMHUPOBaHHbIE
MarHUTHBIX SIBJICHUM HABBIKU
2. | HaBBIKAMU CTPYKTYpUpOBaHUSA Hay4dHOoro | 1 HE BiajieeT
3HaHHWSI B 00JIacTW (DU3WKKW MarHUTHBIX | 2 YaCTUYHO  OCBOCHHBIC
SIBJICHUM HaBbIKU
3 chopmMupOBaHHBIE
HaBbIKU
3. | HaBBIKAMH npoBeaeHus | 1 HE BIIAJCET
AKCIIEPUMEHTAIBHBIX UCCIIeIOBaHuM | 2 YaCTUYHO  OCBOEHHBIE
MarHUTHBIX BEIIECTB C HCIOJIb30BAHUEM HaBBbIKU
COBPEMEHHOM anmapaTtypbl W METOJOB | 3 chopMHUpPOBaAHHBIC
MHTEpIIpETAIH AKCIIEPUMEHTAIBHBIX HaBBIKU
pe3yabTaToOB
Hmozo 6annos 22-33 «32YTEHO»
MEHEE | «He 3a4TEeHO»
22

IIpn orcyrcTBuM 3adera 00y4alOIIMICA He JONMYCKAETCH K NPOMEKYTOYHOM
arTecTauMu

6.3. IIlpome:kyTOUHASI ATTECTANUA: KAHIAMAATCKMH K3aMeH IO YTBepPKICHHOM
nporpamMmme

Kanaumarckuii sx3ameH mo aucuuiuinHe «P@usznka MarHUTHBIX sBieHui» (01.04.11)

MPOBOJUTCS B YCTHOM (popMe MO BOIIpOCaM MpOTpamMMbl, Ha SK3aMEHE IMpeiaracTcs

TpH Borpoca (6e3 6uneton). [lociie ycTHOro oTBeTa MOTYT 3aJ]aHbl JOTIOTHUTENbHBIC U
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YTOUHAIOMIUE BOIIPOCBHI, HC BBIXOJAINIHUC 3a IIPCACIIbI IMPOIrpaMMbl KaHIHUAATCKOI'O

OK3aMCHa.

6.4. Kpurepuu oneHKH MPOMEKYTOYHOM aTTeCTAlUU

OTJIHYHO

Bce Bompochl pacKpbIThl OJHOCTbIO;

OOyuaromuiicss BiajeeT OCHOBHBIMU TEOPUSMU U INIyOOKO IOHHMMAaeT HX
COJZIEpKaHHUE;

Nmeer sicHOE nIpeicTaBIEHUE CBSA3HM TEOPUHU U MPAKTUKU B paMKaxX U3J1araéMoro
MaTepuana;

VYBepeHHO BIIAJICET HEOOXOAMMBIMU METOJIaMU PEIIECHUS KOHKPETHBIX 3ajad,
MOKET MPOUJUTIOCTPUPOBATH OCHOBHBIE IOJIOKEHHUSI TEOPUU KOHKPETHBIMU
IIPUMEpPaMU;

SIcHO M 4eTKO JaeT OCHOBHBIE OlpeneieHus. Biajeer TEpMUHOIOTHYECKUM U
HNOHATUIHBIM aIapaToM;

Pa3BepHyTO OTBEYaeT Ha JONIOJIHUTEIBHBIE BOIIPOCHI.

Xopouo

Bonpocsl pacKkpsbITHI 110 CYILIECTBY;

OOyuJaromuiics B II€JIOM BJIaJleeT OCHOBHBIMH TEOPUSAMH M TOHHUMAET HX
CoZEepKaHue;

Nmeer oOmiee mnpenacTaBieHHE O CBS3W TCOPUU M TPAKTHKUA B paMKax
M3J1araeMoro MaTepuania;

Brnaneer B 1menoM HEOOXOAUMBIMH METOJIAMH DPEIICHUS KOHKPETHBIX 3aj1ad,
MOXET MNPOWLIFOCTPUPOBATH OCHOBHBIE ITOJOKEHUS TEOPUM KOHKPETHBIMU
MIPUMEPAMU;

B nocrarouHol Mmepe BiaieeT NOHITUWHBIM U TEPMUHOJIOTHYECKHUM armnapaToMm;
NwmeeTt 3aTpyIHEHUS IPU OTBETE HA JIOMOJIHUTEIbHBIE BOIIPOCHI.

y}lOBHeTBOPI/ITeJ]bHO

Bomnpock! packpbIThl, HO HE TIOTHOCTHIO;

Cnaboe noOHMMaHHE CBSI3U TEOPUU U IIPAKTUKU;

OOyuaromuiicss MOXKET HPOMJUTIOCTPUPOBATH OCHOBHBIC TOJIOKEHHUS TEOPUH
KOHKPETHBIMH IIPUMEpaMH, HO UMEET 3aTPYJHEHHUS TPU PEIICHUH HEKOTOPBIX
3amad;

OOyuaromuiicss He IEMOHCTPHUPYET YBEPEHHOTO BIAJCHUS MOHATUHHBIM H
TEPMUHOJIOTUIECKIM aIlapaToM;

JlomoTHUTENbHBIE BOTIPOCHI BBI3BIBAIOT 3aTPYAHEHUE.
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- bonpmas yacTe BOIIPOCOB HE PACKPBITA;

- OOyuarouuiicss He MOXET IPONUTFOCTPUPOBATH OCHOBHBIE MOJIOKEHUSI TEOPUU
KOHKPETHBIMM IIPUMEPAMH, HE MOXKET IIPUMEHHUTH TCOPUIO IIPU PEILIECHUU
KOHKPETHBIX 3a/1a4;

- Her 0TBETOB Ha NONOJHUTEIBHBIE BOIIPOCHI.

Hey/oBJ1eTBOPUTEITBHO

7. Ilepeyenn yueOHO¥ JuTepaTypsbl u pecypcoB ceTH ""UHTepHeT', He00X0AUMBIX
ISl OCBOCHM S IMCHUTINHBI

7.1. OCHOBHAA JIUTEPATYPA
1. Boncosckuii C.B. Marunetusm. — M.: Hayka, 1984.
2. Taurmaxep B.®., Jlesuncon W.b. PaccesHue HOcuTeNneidl TOka B MeTaulax H
nonynpoBoaHukax. — M.: Hayka, 1984.
3. UzromoB  10.A., Kammemscon  M.U., Ckpsoun FO.H.. Marnerusm
KOJIJIEKTUBU3UPOBAHHBIX AJIEKTPOHOB. — M.: Hayka, 1994
4. Kurrens Y. Beenenue B ¢pusuky tBepaoro tena. — M.: Hayka, 1978.

7.2. JONOJIHUTEJIbHASA JINTEPATYPA

1. A6param A., Biiuau B. DneKTpoHHBINH MapaMarHUTHBIA PE30HAHC MEPEXOTHBIX
noHoB. T.2. — M.: Mup, 1973

2. A6param A., Tonbaman M. SInepHblii MarHeTH3M: MOPSIIOK U Oecropsiiok. Tom 1-2.
— M.: Mup, 1984.

3. Axwuesep A.U., Axuesep U.A. DieKTpOMAarHeTH3M ¥ 3JI€KTPOMArHUTHbBIE BOJHBI. —
M.: Bricmias mkosna, 1985.

4. Bunrep XK. MaruuTHbI#i pe3oHadc B MeTauiax. — M.: Mup, 1976.

5. Uponos U.E. Dnekrpomarterusm. OcHoBHbIE 3aK0HBI. — M.: ®uzmatiut, 2000.

6. Mopust T. CnuHOBble (UIyKTyallud B MarHeTHKaX C KOJUIEKTHBU3UPOBAHHBIMH
anekTpoHamu. — M.: Mup, 1988.

7. Tukam3ymun C. ®usmka ¢deppoMarHetn3Ma. MarHUTHbIE XapaKTEPUCTUKU U
pakTU4ecKkue npuMenenus. — M.: Mup, 1987.

8. Vaiit P. KanroBas teopust Maruetusma. — M.: Mup, 1985.

9. Yeprunckuiit M.M, I'nmarones C.®., TopOyros W.I1.. MarHUTOONTHYECKUAE METOJIBI 1
CpEICTBa OINpEAETICHUs] MAarHUTHBIX XapaKTepUCTUK MaTepuanoB. — JI.: DHeprus
Jlenunrp. ota-nue, 1980.
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7.3. HEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET»
7.3.1. HEKOMMEPYECKHWE SJIEKTPOHHBIE BUBJIMOTEYHBIE CUCTEMBbI
(BbC) CBOBOJHOI'O JOCTVIIA
»  Hayunas snekrponnas oubiaroreka eLIBRARY.RU www.elibrary.ru
»  DOnektpoHHas Oubmmoreka «Hayunoe wnHacnemue Poccum» http://www.e-
heritage.ru/index.html

»  Hayunas JJIEKTPOHHAs oubnamoreka KubepJlennnka
http://www.cyberleninka.ru/
»  TlomHOTekcToBas AIEKTPOHHAS oubnuoTeka POOU

http://lwww.rfbor.ru/rffi/ru/library

»  Dnekrponnas oudmuoreka UDOTT PAH http://www.issp.ac.ru/libcatm/elib.html
»  DnekTpoHHas OMOIMOTEeKa MEXTYHAPOIHOTO HAyYHO-00pa30BaTEIHLHOTO caiiTa
EgWorld — http://eqworld.ipmnet.ru/indexr.htm

»  bubmmotexa MEXKIYHApPOIHOTO U3aTenbCTBa INTECHOPEN -
http://www.intechopen.com/

7.3.2. PEOEPATHUBHBIE BA3bI IAHHBIX HAYUHbBIX I/I3I[AHI/II71 N HAYYHBIE
ITONCKOBBIE CUCTEMBI
»  ArXiv: Open access to 1,146,534 e-prints in Physics, Mathematics, Computer
Science, Quantitative Biology, Quantitative Finance and Statistics (DmnekTpoHHBII
apXuB myOmuKanuia OoubImoTeKn Kopuennbckoro YHHBEPCUTETA)
http://xxx.lanl.gov/archive
»  Directory of Open Access Books (DOAB) http://doabooks.org/
»  Directory of Open Access Journals (DOAJ) http://www.doaj.org
» Science Research Portal — Hay4HO-mIOMCKOBasi CHCTEMa, OCYIIECTBISIOIIAS
MOJIHOTEKCTOBBIM IIOUCK B KypHallaX MHOTMX KPYITHBIX HAYYHBIX U30aTCIbCTB, TAKUX
kak Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ip., B OTKpBITBIX Hay4HBIX
0azax manubix: Directory of Open Access Journals, Library of Congress Online
Catalog, Science.gov u Scientific News http://www.scienceresearch.com
»  Mexnaynaponnas pedepatuBHas 0aza nmo Gpusuke, aCTPOHOMUU, TEOPUU YACTHII
ADS(NASA) http://adsabs.harvard.edu/
»  Poccuiickuit VHJIEKC HAay4YHOI'O LUTUPOBAHUS (PUHLII)
http://elibrary.ru/project_risc.asp

7.3.3. )KYPHAJIbI 1 KHUT'1
»  List of Free Physics Books | Physics Database http://physicsdatabase.com/free-
physics-book
»  Nature Communications http://www.nature.com/ncomms/index.html
»  New Journal of Physics http://iopscience.iop.org/journal/1367-2630
»  Physical Review X http://journals.aps.org/prx/
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»  Physics Books - Free Computer Books
http://lwww.freebookcentre.net/Physics/Physics-Books-Online.html

»  Scientific Reports http://www.nature.com/srep/

>  XKypnansl pusuko-TexHnueckoro uncruryra uM A.D. Hobde PAH: «Kypran
TexHuuecko ¢uzukm», «llucbma B KypHan TeXHUYECKOM Qu3ukm», «Dusnka
TBEPIOTO Tena», « PU3nKa U TEXHHUKA IMOIYIPOBOIHUKOBY http://journals.ioffe.ru/

» Tpynpl wuHcTHTyTa OOmEH ¢usuku um. A.M. IIpoxopoBa PAH
http://www.gpi.ru/trudgpi.php

7.3.4. ObPA3OBATEJIBHBIE U CTIPABOYHBIE PECYPCBI «<MHTEPHET»
»  ETH Zurich group about EPR http://www.epr.ethz.ch
»  European community of Magnetism http://magnetism.eu
»  International Society of Magnetic Resonance
https://www.weizmann.ac.il/ISMAR/education
»  Magnetic Resonance Imaging http://www.magnetic-resonance.org
»  Molecular magnetism http://www.molmag.de
»  bubnuoteka I'ymep. ['ymanurtapnsie HAYKH.
http://www.gumer.info/bibliotek_Buks/Pedagog/
»  HWudpopmanmonnas cucrema «EanHOE OKHO JocTyma K 00pa3oBaTeibHBIM
pecypcam» http://window.edu.ru/
»  HWudopmammonnas crnpaBoyHO-TIpaBoBasi  cuctema «KOHCymbTaHT TUTFOCH
http://www.consultant.ru/ (HekoMMepUecKast BEPCHS)
»  Poccuiickoe MarHuTHOE 0011ecTBO http://www.amtc.ru/mago/
»  Crneuuanu3upoBaHHBIH TOpTAll MO WHGOPMAIMOHHO-KOMMYHHKAIIHOHHBIM
TEXHOJIOTUSIM B 00pazoBanuu http://www.ict.edu.ru/
»  CnpaBouHo-uHpopmarmonnsiii moptan [ PAMOTA.PY http://www.gramota.ru/
»  Texuuueckas oubamoreka http://techlibrary.ru/
»  OenepanbHbiii moptan «Poccuiickoe oOpa3zoBanue» www.edu.ru

8. Onucanne MaTepuaIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM /IJ1sl OCBOEHHUS
AMCHUTINHbI
OOyueHne Mo IUCHMIUIMHE BEAETCS ¢ MPUMEHEHHMEM KaK TPaJUIIMOHHBIX METOJIOB
(Jrlexkuuu, MpakTUYECKHUe 3aHsATHUs, JabopaTopHble paboOThI), TAaK M C UCIOJIb30BAHUEM
MHHOBAlIMOHHBIX IMOJIXOJ0B: aKTUBHOE y4YaCTHUE aCIUPAHTOB B HAYYHBIX CEMUHAPAX
nonpaszaeneaniit KOTU — o6ocobnennoro crpykrypHoro noapasaenenns OUL] KazHI]
PAH no npoduiito moAroToBKH, MpEACTaBICHHUE TOKIAA0B Ha HAYYHOU KOH(EPEHIINH
Mosioabix yueHblx KOTU — obocobienHoro crpykrypHoro mnoapaszaenenus OUILL
KasHI PAH u MOJIOJAEXKHBIX HAy4YHBIX IIIKOJAX, IMOJATOTOBKA HAyYHBIX CTaTEeH,
MOATrOTOBKA MPE3CHTALMN 110 JIUTEPATYPE ISl JOMOJTHUTEIBHOTO U3YUYCHHUS.
AyYIATOpPHBIE 3aHATHUS, LEJIbI0 KOTOPBIX SIBISETCS OCBOCHHE TEOPETUYECKUX
OCHOB JUCIUIUIMHBI, TPOBOASTCS B HWHTEPAKTHBHOW (opMe C HCHOIb30BaHUEM
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MYyJIbTUMEIUHHOTO  oOopynoBaHus.  Ilpe3eHTanuu  MO3BOJSIOT  KayeCTBEHHO
WUIIOCTPUPOBATh MPAKTUYECKUE 3aHATUS CXeMaMu, (QopMmyliaMy, YepTeKamH,
pucynkamu. KpomMe Toro, npe3eHTanuu no3BOJISIFOT Y€TKO CTPYKTYPHPOBATH MaTepral
3aHATHS. DJEKTPOHHAs MPE3CHTalMs MMO3BOJIIET 0TOOPa3UTh MPOIIECCHl B JUHAMUKE,
YTO MO3BOJISIET YIIYUIIUTh BOCIPUITHE MaTepUaa.

[IpakTryeckue 3aHsATUS (CEMUHAPBI) UMEIOT CBOEH IEhI0 OCBOSHUE PACUYETHO-
TEOPETUYECKUX METOJOB, UCIOJb3YEMbIX HpPH PEIICHUU 3aJad, Pa3BUTUS HABBIKOB
PaIMOHAILHOTO BBIOOpPA METOOB PEIICHUs, ITOPOOHOE 0OCYKIEHNUE OTACIBHBIX TEM
JTUCITUTUTAHEI.

B xo7¢ 1abopaTopHBIX 3aHATHI acliipaHTaM MPEJIOCTaBISACTCS BO3MOKHOCTh Ha
MPAKTUKE OCBOUTH TEXHHWKY IPOBENCHUS 0a30BbIX JKCIEPUMEHTOB, W3YYHTh
cnenupuKy SKCICPUMEHTAIBHBIX HCCICIOBAHUM, TO3HAKOMUTCS C TPHUHIIMITAMH
paboOTBl M BO3MOKHOCTSIMH OKCIIEPUMEHTAIBHON amnmaparypsl U 000pYI0BaHUS,
MCIIOJIb3YeMOTO TPU TPOBEJCHUN HAyYHBIX HUCCIIEIOBAHUN B 00JacTH B 00JacTH
GU3MKKM ~ MarHUTHBIX  SBJICHUH, a  TakkKe  METOJaMH  HMHTEPIPETAINH
AKCIIEPUMEHTAIBHBIX PE3YIIHTATOB.

CamocTosiTenpHas paboTa aCHUPAHTOB MOJPa3yMeBaeT yriayOJIeHHOE OCBOECHUE
TEOPETUIYCCKOTO MaTepHalia, BHIMIOJHECHUE UHANBUAYATBHBIX 33JJlaHUM, TTOJIIOTOBKY K
TEKylIeMy, MPOMEXKYTOYHOMY KM HMTOTOBOMY KOHTPOJIO YCII€BaeMOCTH. B memsix
(dbopMHUpOBaHUS CIIOCOOHOCTH K KPUTHYESCKOMY aHAIIN3Y UH(OPMAIIUU U TIOUCKY Ty TEH
peleHus TOCTaBJICHHBIX 3ajlad B JajbHEHIeH mpodecCHOHANBbHOU ACATEIbHOCTH
UCIIOJIb3YETCS TEXHOJIOTHsI TMPOOJIEMHOro OOydeHHus, TpeOyrolmas 3HAaYUTEIIbHbBIX
BPEMEHHBIX PECYPCOB, UTO MPEAYCMOTPEHO CTPYKTYPOU JTUCIUILTAHBI, ¥ TIPEIITOIaracT
CaMOCTOSITENIbHYI0O ~ MPOPabOTKy  Yy4eOHO-TIPOOJIEMHBIX  3a7a4  aclupaHTamH,
BBITIOJTHSIEMYIO C MPUBIICYCHHEM OCHOBHOW W JOIMOJHUTEIBLHOW JUTEPATYPHI; TOUCK
HEOOXOIMMON HAyYHO-TEXHUYECKOH WH(POpPMAIMM B  OTKPBITBIX HCTOYHHKAX,
KOHCYJIbTAIlUU C TIPEToaBaTelIeM.

[ox}

CamocrosiTensHas paboTa acCIMPAaHTOB OCYIIECTBIISICTCS: B JOMAIIHUX YCJIOBHSAX,
YUTAJILHOM 3ajie OMOJIMOTEKH, Ha IMEPCOHANBHBIX pabOYMX MecTax AacIHUpPaHTOB

o

noctynom K pecypcam «MHTepHeT», B HayudHbIX mnoapazuaeneHusix KOTU -
ob6ocobnennoro crpykrypHoro mnoxapazaenenus OUI[ KasHI[ PAH c¢ moctymom k
J1a00paTOpHOMY 00OPYAOBAHUIO U IPUOOPAM.
MarepuanbHO-TeXHHYECKOe o0ecnedeHrue TUCHUIINHbI:
» OuOnuoTeka ¢ YHWTAJIbHBIM 3aJI0M, KHIDKHBIM (OHI KOTOPOH COCTaBIISET
CHeIMaIM3UPOBAaHHAS METOIMYECKAsl U yueOHas TUTepaTypa, HayyHasi IEPUONKa;
» 3aJ1, OCHAIICHHBIN CTAIlMOHAPHBIM MPOCKTOPOM, 3KPAHOM U OOBIYHOM JOCKOH —
JUTSI IPOBEICHHUS JICKIIMOHHBIX 3aHSATHI;
» yueOHas ayauTOpHsI, OCHAIIICHHAS MEPCHOCHBIMU TPOCKTOPOM M 3KPaHOM IS
MIPOBEACHUS MTPAKTUUECKUX 3aHITHIA;
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» WHIWBHUIyaJbHbIE pabounMe MecTa aclUpaHTOB, OCHAIICHHBIC MEPCOHAIBHBIM
KOMIIBIOTEpAMU C JIOCTYNOM K ceTh «VIHTepHET», JOKaJbHON CETU U DJIECKTPOHHOMN
uHpopmanroHHo-o0pa3oBarensHOl cpeae GULL KasHI[ PAH.

» B yyebHOM npouecce acnMpaHTbl UCMONb3YIOT COBPEMEHHOE Hay4yHOe
obopynosBaHue npodunbHbiX noapasaeneHmn KOTU — o6ocobneHHOro CTpyKTYpPHOTro
nogpasaeneHna ®UL KasHL, PAH:

» WwmmynscHblil criektpomerp SIMP Avance 400;

» WwmnynecHble criekTpomeTpbl DIIP Elexsys E-580 u Elexsys E680, paboTarontue
B X-, Q- 1 W-aunanazonax. CieKTpoMeTpbI MO3BOJIAIOT 3aUChIBaTh crieKTpbl DI1P kak
B CTaHJIAPTHOM pPEKMME C MOAYJISIME BHEIIHEro MarHUTHOTO MOJsl, TaK U B BUJE
3aBUCHUMOCTU aMIUIMTYbl AJIEKTPOHHOTO CIIMHOBOTO 3Xa OT BEJIMYMHBI MArHUTHOTO
IOJIsl, W3MEPSATh BpPEMEHA CIMH-PEIICTOYHOM U CIMH-CIMHOBOM peJakcalui,
MPOBOJUTH SKCIIEPUMEHTHI B PEKUMaX UMITYJIbCHBIX JBOMHBIX 3JEKTPOHHO-SIIEPHOTO
U DIIEKTPOH-3JIEKTPOHHOIO PE30HAHCOB, IPOBOJIUTH OJHOMEPHBIE U JBYMEPHBIE
U3MEPEHUS MOTYJISLUU OrHOAIOIeH aMIUTUTYAbI 3JIEKTPOHHOTO 3Xa.

» Crnektpomerp EMXplus 2007 r.BbIN, ISl HWCCIENOBaHHS B CTAllMOHAPHOM
pEeXHMe CTaOMIBHBIX MMApaMarHUTHBIX IIEHTPOB B X-/IHaIa3oHe.

» Crnektpomerp ELESXYS E540 2007 r. BbIm., , paboTarommii B L-auamasone Ha
yacrore 1 ITu, cHaGxenHsid  yctpodictBom miuga  OlIP-romorpaguu  u
ONITUMHU3UPOBAHHBIN JJIs1 UCCIIEAOBAHUS ONOIOTHYECKIX OOBEKTOB.

» Crnektpometp OIIP, paboratommii B muana3zone yactot 65-535 I'Tn. OcHamien
Ja3epHBIM UCTOYHUKOM H3ITy4eHUs, UHTepPepoMeTpoM, NU(PaKIIMOHHON PEeIETKOM,
(hOTOYMHOXKUTENEM U MHOTOAJIEMEHTHBIMU TPUEMHUKAMU U3TyUEHUSI.

» CrekTpoMeTp OINTHKO-MarHUTHOTO PE30HAaHCa C BO3MOXKHOCTBIO ONTHYECKOTO
nerektupoBanuss OIIP. CrnexkTpoMmeTp MO3BOJIIET B TeMIEpPaTypHOM Juaria3oHe 2—
300 K u3mepsTh ONTHYECKUE CIIEKTPHI MOTJIOMICHUS, IIOMUHECIICHITUHU, BO30YKICHUS
JIOMUHECUEHIIMH, MCCIE0BaTh Aan-KOHBEPCUOHHBIE IMPOLIECCHI, OCYIIECTBIAThH
ontuyeckoe aerektupoBanue OIIP (OJDIIP) u nBOMHOIO 3JIEKTPOHHO-SIECPHOIO
pe3zonanca (OJA24P). Iuanazon qiuH BoH ontudeckoro uznydeHus: 200-2000 aw,
gactota MHKpoBOJHOBoro wuanydenus 9.0-37.0 [T, dacroTa Hakayku sIIEPHBIX
cnuHoB 1-1000 MI'1.

» Bpewms-paspemennsiii DI1P-ciekrpomerp X-nmana3zoHa, cO3JaHHBIA HAa OCHOBE
cnextpomerpa DIIP ER 200E npousBoacta ¢pupmsl «Bruker», ['epmanus, B 2006 r.
CrnexTpoMeTp CHa0XXEeH MMITYJIbCHBIM HAHOCEKYHJIHBIM JIa3€pOM M MOJEPHU3UPOBAH
JUISL U3YyYEHHS BPEMEHHOM OHBOJIIOLMHM CHUTHAJIOB KOPOTKOXXHUBYILHUX COCTOSSHUM C
BPEMEHHBIM pa3pereHuem ~ 80 He.

» Crnektpomerp DIIP BER 418 S mpomsBonctBa ¢pupmser «Bruker», ['epmanus, B
2008 . ocHameH CHCNHAIM3HPOBAHHBIM  KpHOCTaTOM  mpousBojctBa  PHIL
"KypuaToBckuil HHCTUTYT", MO3BOJISIIOIUM MTPOBOJAUTH U3MEPEHUS MIPU CBEPXHU3KHUX
temnieparypax 10 0,4 K.
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