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1. HEJIU U 3AJJAYN JUCIHUTTJTINHBI
esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

[lenpr0 OCBOCHUS TUCIUTIIIMHBI SIBISETCS U3YyYE€HHE OCHOBHBIX BOIIPOCOB TEOPHUH U
MPaKTUKH JOMEHHON CTPYKTYPhl MATHETUKOB.

3agaun:

3aauaMu OCBOCHUS JUCIUILINHBI SBJISIOTCS (POPMUPOBAHUE U PA3BUTHE Yy O0YYAIOIIHMXCS
MIPEJICTABIICHUH O JOMEHHBIX CTPYKTYpax pa3IMdHOIO THMa, a Takxke o cBsizu JIC ¢
KPHUCTAJUIMYECKON CTPYKTYPO MarHeTUKOB, TOMEHHBIX TPaHUIIaX B MAaCCHUBHBIX 00pa3iiax u
TOHKHX MarHUTHBIX IJIeHKaX. [IpakTHueckoe OCBOCHHE CTYJICHTAMHU Pa3IMYHbIX METOAUK pacuera
napamMeTpoB IOMEHHOM CTPYKTYPbl MATHETHUKOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Huxn (pazmen) OIl: B1.B
TpeOoBaHusl K peIBaAPUTEIbHOI MOATOTOBKE 00yYaKOIIErocs:

JubdepeHnmanbHpie ypaBHEHHS

O0paboTka 1 aHAJIU3 TaHHBIX (PU3NYECKOT0 IKCIIEPUMEHTA
UwrcneHHbIe METOIBI U MATEMATHYECKOE MOJICIIMPOBAHUE
DNEeKTPUYECTBO U MarHETU3M

DNeKTpoAMHAMUKA

®du3nKa KOHJICHCUPOBAHHOT'O COCTOSTHUS BEIIECTBA
@du3uKa MarHUTHBIX SIBJICHUI

JAucuuminnabl (MOAYJIM) M IPAKTUKH, IJI51 KOTOPBIX OCBOCHUE JAHHOM IHCHUIIINHbBI
(MoayJis) He00X0AMMO KaK MpealecTBYOIIee:

Hayuno-nccienoBarensckas pabora

[IpenaumniomHas npakTuka
3. OFBEM JIUCHHUIIVIMHBI

O0mas TPpyA0eMKOCTh 33ET
Yacos 110 y4eOHOMY ILUIaHY 108
B TOM YHCJIE:

AYJIUTOPHBIC 3aHATHS 52
CaMOCTOsTENIbHAs padoTa 46

4. INIAHUPYEMBIE PE3YJIBTATHI OBYYEHUSA 110 JUCIUIIVIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIbTATAMHU OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

IIK-3.1: OcymuecTBiseT aHanu3 CTPYKTYpbl MaTEPUAIIOB

[1K-3.2: OueHuBaeT BIUSIHUE TEXHOIOTMUECKUX (PaKTOPOB TUIIOBBIX PEKUMOB
TEPMUYECKON U XUMHYECKON 00pabOTKH Ha CBOWCTBA M CTPYKTYPY MaTE€pHAIOB

S. BUJAbI KOHTPOJIA

Bugsr KOHTPOJII B CEMCCTpax:

3aYeThl | 7

6. A3BIK ITPEIIOJJABAHUA

SI3BIK TpenoaBaHusi: pyCCKUi.



7. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI (MOAY JIS1)

Kon
3aHAT.

HaumeHoBaHue pa3iesioB u
TemM

Bun
3aAHATHA

Cemectp
/ Kype

Yacos

Hctou-
HUKH

Ipumeyan-
ue

Pasnen 1. 1. Beenenue

1.1

JlomeHbI B
MarHUTOYTNOPSII0YEH "HbIX
KpHUCTaJIJIax. OcoGenHoctu
MIPOLIECCOB HaMarHUYUBaHUS
beppoMarHeTHUKOB. ['unotesa
Beiicca 0 CyIIECTBOBaHUU
(beppoMarHuTHBIX JIOMEHOB.
DKcrnepuMeHTaIbHbBIE
JI0Ka3aTeNbCTBA CYIECTBOBAHUS
JIOMEHOB B (heppoMarHeTukKax.

Jlek

J1.1
JI1.2J12.1
J2.2

Pasznen 2. 2.
DKCIepUMEHTaIbHbIC METOBI
HACCIIENOBAHUS JIOMEHHON

CTPYKTYPBI.

2.1

OnTtuueckne MeToAbl. Meroa
s dexra Keppa. Buasr a¢gdexton
Keppa: MOJISIPHBIN,
MEpUINOHATbHBIH u
SKBATOPHAIILHBIMH. Cxema
o0Opa3oBaHus KEpPOBCKOTO
koHTpacta. IIpeumyinectBa u
HEJOCTaTKu  Meroja. Meron
s ¢dexra Papajnes U rpaHULIbI €To
IIPUMEHUMOCTH. Meron
MarHUTHBIX MTOPOIITKOBBIX
0CaJIKOB AxynoBa—burepa.
[IpeumymiectBa M HEOOCTATKU
METO/Ia. Meron LapaInuH.
OKCHepUMEHTAJIbHbIE METOJIUKH
peanuzanuu MeToa
IIOPOLIKOBBIX OCAaAKOB. Meron
HEUTpoHOTpaguu U NMPUMEHEHHE
ero JUISt UCCIJIETOBaHUS
MarHUTHBIX CTPYKTYP "
JIOMEHHOMN CTPYKTYpPBI
MarHUTOYTIOPSA0YEH-HBIX
KPHUCTAJLJIOB.
JIOPEHIEBCKOM
MUKPOCKOIIHH.
MarHUTHO-CUJIOBOM
MUKPOCKOIIHH.

Meton
3JIEKTPOHHOU
Meton

Jlex

J1.1
JI1.2J12.1
J2.2

2.2

OKCIIEpUMEHTAJIbHBIE  METOBbI
BBISIBIICHUS JTOMEHHOM
CTPYKTYpbl MAarHETUKOB

Cp

J1.1
JI1.2J12.1
J12.2

Pazgen 3. 3. OCHOBHBIE THIIBI
B3aNMMOACUCTBUHI B
MarHUTOYTIOPSIIOYEHHBIX
KpHUCTAIIIaX




3.1

OOMeHHOe B3aMMOIENCTBUE, €r0
pupoaa u SHEprusl.
BzanmonelictBue
(dbeppomarHeTuka €  BHELIHUM
MarHMTHBIM TOJIEM, €ro mpHupoja
u SHEprusl. CobcTBeHHOE
pa3MarHlyYMBaroIee nosne
(dbeppomarsneTuka.
MarauroctaTuueckas  JHEpIHUsl.
PazmaranuuBaronuii (hakTop.
SIBnenue MarHUTHOU
KpucTayorpaguieckoin
aamzotrporrmi  (MKA).  Ocwm
JIETKOTO u TPYAHOTO
HaMarHMYMBaHUS. [Tone
anuzoTponuu. DopMbl  3amucu
sHeprun MKA s kpucrtaiioB
Pa3IMYHbIX CUHTOHUM.
[TonoxxeHuss MpeuMyIIeCTBEHHbIX
HampaBJICHUH HaMarHUYUBaHMUS.
JnarpaMmmbl MKA IS
KyOMYecKHX,  OJHOOCHBIX U
TETParoHaIbHBIX KpPHUCTAIIJIOB.
Paznuunbie Tunet MKA B
OJTHOOCHBIX MarHeTukKax.
DKCrepuMEHTANIbHBIE JaHHBIE O
BEJIMYMHE KOHCTAHT U Tuiie MKA
(beppOMarHuTHBIX ~ MaTEpPUAIIOB.
Hpyrue BU/IBI MarHuTHON
AHU30TPOIHH. AHu3zoTpONUs
(b opMBI. Haenennas
OpUEHTALIMOHHAs  AaHU30TPOMHUSL.
OOmeHHass  OJHOHANpPAaBJICHHAS
anmsorponus.  IloBepxHOCTHas
QHU30TPOIIHS. Ypyrue u
MarHuTOYINpyTHE
B3aUMOJICVCTBHUS B
(dheppoMarueTrukax. SBnenue
MarHUTOCTPUK-IIHH, ero
MposiBJICHUsT W (uU3HYecKas
npupoia. MarHUTOCTPUKITMOHHAS
nepopmanus. Maruuroymnpyras u
yIpyras JHEpruH.

Jlex

J1.1
JI1.2J12.1
2.2

3.2

OOmeHHOe  B3auMOJEHCTBHE
MarsuTokpucTasInyecKas
AHU30TPOMHS

J1.1
JI1.2J12.1
J12.2

Paznen 4. 4. DxcniepuMeHTaIbHbIE
TaHHBIE O JJOMEHHBIX CTPYKTypax
B (peppOMarHeTHKax




4.1

JlomeHHBIE CTPYKTYPBI
KpHUCTAJJIOB C OJTHOOCHOU
cummerpuen u  MKA Ttuna
«Jierkas OChb». CrtpykTypa
«3BE3JI0OYEK» U  «IOJ0C» B
MacCHUBHOM KpHUCTaJJIE.
N3menenue KOH(UTYparuu
JIOMEHOB B  3aBUCHMOCTH OT
OpHUEHTAINH MMOBEPXHOCTHU
HaOI01eHUs OTHOCHUTEIILHO
KpucTtajiorpaguueckoii ocu  cC.
«JlabupunTHas», «CcOTOBas» U
«CTIHpaJIbHAsA» CTPYKTYpa TOHKUX
IJICHOK. Koundurypauuu
JIOMEHHBIX CTPYKTYp B peasbHbIX
kpuctamnax. OcoOeHHOCTH U
MHOToo0Opa3ue JIOMEHHBIX
CTPYKTYP B OJTHOOCHBIX
kpuctamuiax ¢ MKA tuna «ierkas
OCb» U «JIerKas IUIOCKOCTBY.
XapakTepHble KOH(UTypamuu
OCHOBHOM W  TOBEPXHOCTHOM
JIOMEHHBIX CTPYKTYP B
KyOM4ecKHux MarHeTukKax.
3aBHCUMOCTh BHUJAQ JIOMEHHOI
CTPYKTYpBbI oT
KpucTaorpaduueckoin
OpHUEHTAINH MMOBEPXHOCTHU
HaOJIIOIEHHUS.

Jlex

J1.1
JI1.2J12.1
2.2

4.2

AHanu3 JIOMEHHOM CTPYKTYpbl
maraeTukoB ¢ MKA tuma "ocw
JIETKOTO HaMarHuyuBaHusa"

Cp

J1.1J11.2
Ja1.3
JI1.4J12.1
2.2

Pasnen 5. 5. OcHOBHBIE OHATHA
TEOPHH JJOMEHHOM CTPYKTYPBI

5.1

MarauTHele JOMEHBI. JJOMEHHEIE
rpaHullbl U UX TUIBL JloMeHHas
CTpYKTypa MarHeTmka W €€
rnapamMeTpsbl. Knaccudukanms
MOJIEJIE JIOMEHHBIX CTPYKTYp.
BnusiHre TOMEHHOU CTPYKTYpbI
Ha buznIecKue CBOMCTBaA
(dheppomarneTukoB. PaBHOBecHOE
COCTOSIHHUE MAaCCHUBHBIX
MarHUTOYIOPSIAOYEH "HBIX
kpuctaioB. OOImas mocTaHOBKa
3aJladd O JIOMEHHOUM CTPYKTYype.
MoaenbHbIi 1 MUKPOMArHUTHBIN
MOAXOJ.

Jlex

J1.1
JI1.2J12.1
2.2

5.2

Teopus JOMEHHOM CTPYKTYpbI
MarHeTHKOB

Paznen 6. 6. JloMmeHHBIEC TPaHMIIBI
B MAaCCUBHBIX KpHCTAJIIaX




6.1

MOI[CHL IIJIOCKHUX JOMCHHBIX
TpaHMUII B MaCCHUBHBIX
dbeppomarnerukax. [IBe Momenu
pasBopora BEKTOpa
HaMarHU4EeHHOCTH BHYTPH
JTOMEHHOH TPaHMIIBI.

[TpubnmxeHHas OlLEHKa SHEPTrUu
U IIAPUHBI JOMEHHBIX TPaHULL.
Ctporoe paccMOTpeHHUE 3aJlauu O

JIOMEHHBIX rpaHMIaX B
MaCCHUBHBIX KpHUCTaJIax B
MOJIEIIN Jlangay—JIudmmuna.

Orpanuuenust Mojenud. Tumsl
JIOMEHHBIX TPaHHUIl B OJTHOOCHBIX
U KyOMYEeCKMX  KpHUCTaJUIax.
BimstHue opreHTaIMM MI0CKOCTH
TpaHMIIBI HA €€  DHEPrHio.
VYcnoBue OTCYTCTBUSI MarHUTHBIX
MTOJTFOCOB Ha JIOMEHHOW TpaHUIIC.
BriGop cucTeMBI  KOOpIWHAT,

CBSI3aHHOM HOpPMaJbiO K
IUIOCKOCTH  rpaHuipl. Cxema
pa3BopoTa BEKTOpa
HaMarHMYEeHHOCTHU BHYTpU

rpaHunel. Pemenne 3agaunm o
JOMEHHOM TpaHHLE C Y4ETOM
IBYX OSHepruil: OOMEHHOH H
MKA. BripaxxkeHusi 1jisi pacdera
IIOBEPXHOCTHOHN IUIOTHOCTH
SHEPrUU M IIUPHHBI JOMEHHBIX
rpanun; Jgro6oro tuma. OOmas
METOJIMKA pacuera
MMOBEPXHOCTHOU ILUIOTHOCTH
SHEPrUM  TPaHUI]  pa3IMYHBIX
tunoB. Oueprus 1800  HoW
IpaHULBI B OJIHOOCHOM
KpUCTaylje. 3amuch BBIPAXKCHUS
s sHeprun MKA ky6uueckoro
KpHUCTaJlja B CUCTEME KOOpAMHAT,
CBA3AHHOM C  HOPMaIBIO K
IUIOCKOCTH TPaHUIbl. DHEeprus
900-ubix rpanur; THma (100);
(110) m (111) B KyOumueckux
Kkpuctamnax. OHeprus 1800-HbIX
rpaHulIl B KyOHM4eCcKux
KpHUCTaJljax u ux
MIPEeUMYIIECTBEHHAs OpPHEHTaLUS.
Pacuer  mmpunsBI 1800-H0M

Ir'paHHIbI B OJHOOCHOM
KpHCTaJIE. DddexTrBHAS
UpuHa u METO/IbI ee
OITpE/ICIICHUS. JloMmeHHbIE

TpaHMIBl OCCKOHEYHOUN IIMPUHBI
B KyOn4eckoM KpHUCTasie.
Bimsane MAaroHuTOCTPUKIIMU HA

Jlex

J1.1J11.2
J1.3
JI1.4J12.1
2.2




LIMPUHY U DHEPIUI0 JOMEHHBIX
TPAHMIL.

6.2 | CTpykTypa JOMEHHBIX TPaHHUII. Cp
Paznen 7. 7. JloMeHHBIC TPaHUIIBI
B TOHKAX MarHUTHBIX IJICHKAX

7.1 |Tomkme w™aruuTHble IUIEHKH |JIek

(TMII).  MaraurocraTuyecKkas
SHEpPrus JOMEHHOW TpaHUlbl B
TMIIL. JlomeHHbIE TpaHUIBI C
pa3IMYHBIM  TUIIOM Pa3BOpOTa
BEKTOpa HaMarHM4YeHHOCTHU
BHYTpHU I'paHUIIbI: TpaHullbl biioxa
n Heens. Pemenne 3amaun o
rpanunax bnoxa u Heens B
MOJIeNn Heens. Ouenka
KpUTUYECKOM Tomimuael  TMII
nepmasios. JIoMeHHbIe TpaHUIIbI
¢ nonepeuHbIMH CBA3siMU B TMIL.
CtpykTypa TpaHMUI] c
MOTIEPEYHBIMU CBSI3SIMHU.

Pasnen 8. 8. Mouenu OCHOBHOM
JIOMEHHOH CTPYKTYPbI B
MACCHBHBIX KpHUCTaJIaX




8.1

[IpuHIUIIBI TOCTPOCHUS MOJIENIEH
JIOMEHHOM CTPYKTYPBHI.
Knaccudukanmst MOJIeNeN.
Marnutaeie  ¢a3el. Mogenb
Kurrens — Mopmeinb MOI0COBOM
JIOMEHHOM CTPYKTYPBI
OJTHOOCHBIX MarHeTHKOB.
OrpaHnuueHus MOJCIIH.
MaruuroctaTudyeckass  dHEPrus
CTPYKTYDBHI. 3aBHCHUMOCTD
mupuHbl  1800-HBIX ~ JTOMEHOB
pa3MarHM4eHHOro KpHucTauia OT
€ro TOJIIMHBL. DHEPreTHYecKas
BBITOJHOCTH o0pazoBaHHs
JIOMEHHOM CTPYKTYPBI B
MAacCCHUBHBIX KpHCTasiax.
OnHOIOMEHHOE COCTOSTHHE
MarHeThka. JKCIEepUMEHTAIbHbIE
MOATBEPKICHUS Moiesii. Mopenb
COTOBOM JIOMEHHOW CTPYKTYpBHI.
[TapameTpsl n SHEprus
CTPYKTYPBHI. Ilonsrue 0
[J[J-mompaBke. YueT OOBEMHBIX
MarHUTHBIX  3apsiIOB  BHYTPHU
HU3KOAHU30TPOITHBIX
MarHeTukoB. BwiBox dopmyiibl
I OLICHKHU [J [J-nornpaBKH.
3aMKHYyThIE JIOMEHHEBIE
CTPYKTYpPBbI B KyOHYEeCKHUX
KpHCTasIax. Monens
Jlanpay—JIugmmuna. Vuer
MarHuTOyNpyroro  BKJIaja B
OOIIlyI0 DSHEPTUI0  CTPYKTYPHI.
OrpanudeHus MOJIENH.
3aBUCUMOCTh IMIUPUHBI JOMEHOB
OT TOJIIIUHBI KPUCTAJIA.

Jlex

J1.1J11.2
JI1.3J12.1
2.2

8.2

Mogenn NOMEHHBIX CTPYKTYp B
OJTHOOCHBIX MarHeTHKax

Cp

Pasmen 9. 9. IloBepxHOCTHBIE
JIOMEHHBIE CTPYKTYPbI




9.1

Mogens IIOBEPXHOCTHOMN
JIOMEHHOM CTPYKTYPBI
OJTHOOCHBIX KPUCTAJLJIOB.
M3MeHeHns OCHOBHOM IOJI0COBOM
CTPYKTYPBI TP MPUOIMKCHUH K
MMOBEPXHOCTHU MaCcCHBHOT'O
KpHCTaJIa. Kputnueckue
TOJIIMHBI KpucTaa. JloMeHHas
CTPYKTYypa c BOJHHCTBIMHA
rpaHuUIlaMH. [TapameTpsl
BOJIHHCTOCTH CTPYKTYPBI.
BonHucTas n1oMeHHas CTpyKTypa
C JIONIOJIHUTEIBHBEIMU JTOMCHAMHU.
3aBUCUMOCTH IIHUPUHBI JIOMEHOB
OT TOJUIMHBI KpHUCTaZla M HUX
AKCIIEpUMEHTAIbHbIC
MOJTBEPIKICHHUS.
IToBepxHOCTHBIE JIOMEHHEBIE
CTPYKTYpPBbI B KyOHYEeCKUX
KpHCTaJIax. [TpuunnbI
BO3HHUKHOBEHHS. OCHOBHBIE
Moaenu  crpykryp.  Ilmockas
MOJEIb Pa3BETBIICHHOMN
JIOMEHHOM  CTPYKTYypbl U €€
rapaMeTphl. 3aBHCUMOCTH
HIMPUHBI JIOMEHOB OT TOJIIIIMHBI
KPUCTAJJIOB. Crpyktypa
«eII0YCK» M €€ MOJIU(DUKAIUU.
H3meHeHue KoH(pUryparum
«eJI0YeK» B 3aBHCUMOCTH OT
KpUCTA/IOrpapuIecKoit
OpUEHTALINH IIOCKOCTH
HaOJIIOIeHUS.

Jlex

Ja1.3
JI1.4J12.1
2.2

Pazmen 10. 10. JlaGopaTopHble
paboThI

10.1

OcBocHue METOANKHU
MIPUTOTOBJICHHE

MeTaorpaguueckux — 1IupoB
JUISE  MCCIIEZIOBAaHUSA  JIOMEHHOU

CTPYKTYPBI.

JIab

J1.1J11.2
JI1.4J12.2

10.2

N3yueHne npueMoB ONTHYECKOMN
MHUKPOCKOIIMM B HCCIIEJOBAHUAX
JIOMEHHOU CTPYKTYPHI.

JIab

10.3

N3yueHne NOMEHHOH CTPYKTYpbI
MarHeTUKOB METOJIOM
MOPOUIKOBBIX OCA/IKOB

JIab

10.4

N3yueHne NOMEHHON CTPYKTYypbI
MAardH€TuKOB MAarHUTOOIITUYCCKUM
METOJIOM ToJIsipHOTO 3 dekTa
Keppa.

JIab

10.5

W3ydyeHne TOMEHHOW CTPYKTYpbI
MarHeTUKOB MeToaoM d3ddekra
Dapanes.

JIa6




10.6 [U3yuenue nomeHHOU cTpykTypsl|Jlad 7 6
MarHeTHKOB METOZIOM
MarHUTHO-CHJIOBOI
MUKPOCKOITHU

10.7 |DxcnepuMeHTaIbHBIE metoasl | Cp 7 20

BBIABJICHUA u perucTpanuu
JOMCHHBIX CTPYKTYpP MAara€TUKOB.
Ananmmuz ITOJIYUCHHBIX
OKCIICPUMCHTAJIBHBIX TaHHBIX.

Cnncok 00pa3oBaTe/IbHbIX TEXHOJIOTHH

1 | AKTHBHOE CilylIaHUE

2 |Wudopmannonnsie (IUPPOBBIE) TEXHOIOTHH

3 TexHonoruu Pa3BUTHA KPUTHYCCKOI'O MBIIIJICHUA

8. OIEHOYHBIE MATEPHAJIBI )11 TIPOBEJEHUS TEKYIIEW 1
IMPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHo4Hble MaTepHAJIbI IJIS1 IPOBEJACHUS TEKylIeH aTTecTaluu

Cwm. [Ipunoxenue 1

8.2. OueHo4HbIe MaTepHAJIbI 1JIS1 IPOBEJACHHUS MPOMEKYTOYHOMN aTTEeCTALNH

Cwm. [Ipunoxenue 1
8.3. TpeOoBaHus K peITHHI-KOHTPOJIIO

B cemecTpe mpoBoauTCS 1Ba KOHTPOJIBHBIX MOYJISL.

| Mmomynb — 20 6amtoB. [Tucemennsiii onpoc o Teopuu (10 Bompocos) — 20 Gamios:

1o 2 6asuia — 3a MpaBUJIbHBINA OTBET Ha Ka) /bl BOIPOC, O 1 Oamty — 3a HEMOJHBIA OTBET.
Il moxynb — 40 6annoB. ITuceMennsiit onpoc o Teopu (10 Bompocor) — 20 Ganios:

1o 2 6asuia — 3a NpaBUJIbHBINA OTBET HAa Ka) /bl BOIPOC, 0 1 Oamty — 3a HEMOJHBIA OTBET.

JlaGopaTtopHusie paboTsI (6 padoT) — 20 6aioB.

9. VYYUEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECITEYEHUE
TV CHUIIMHBI (MOTYJIS)

9.1. PexomeHnayemasi auTeparypa

9.1.1. OcHoBHas JuTEpaTypa

Hudp

Jlureparypa

JI1.1

I'peunmikun, MBanosa A. U., 3urept, Mansimkuna, CommH, MarHuTHbIE CBOMCTBA U
JIOMEHHasi CTpYKTypa criaBoB ['eiiciepa, TBepb: TBepckoil TOCy1apCTBEHHBIN
yauBepcuret, 2021, ISBN:

URL.: http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5467135

J1.2

Kapnenkos, Kapnenkos, Jlynaesa, Xosaiino, Kamaynos, 3oHHbIE deppo- 1
deppumaraeruku, TBepb: TBepckoil rocynapcTBeHHbIl yHuBepeutet, 2021, ISBN: ,
URL.: http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5277274

J1.3

Martyxun B. JI., Epmakos B. JI., ®usuka tBepaoro rena, Cankr-IlerepOypr: Jlans, 2022,
ISBN: 978-5-8114-0923-5,
URL.: https://e.lanbook.com/book/210305




JI1.4

Wxan A. B., [Iporiecchl mepeMarHn4uBaHus U IOMEHHas CTPYKTypa (peppoMarHeTHKOB,
Kpacnosipck: Kpacl’AY, 2017, ISBN: 978-5-94617-418-3,
URL.: https://e.lanbook.com/book/130146

9.1.2. /lonoJiHATEJIbHAS JIUTEPATYpPa

Hudp

Jlureparypa

JI2.1

Kynpeartbix, Boseros, ®u3rka MeTamioB. Peko3eMenbHbIe METAUIBI U UX COSMHEHUS,
Mocksa: FOpaiit, 2022, ISBN: 978-5-9916-9977-8,
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JISA)

Ayaur-s Oobopynosanue

3-40

KOMIUIEKT y4eOHOIl MeOenu, BOJIBTMET, 3KpaH HAaCTEHHBIN, KOHTPOJLIEP, CKAaHEPHI JIJIs
BOJILTMETpA, ABYX(hasuble LOCK-IN ycuinTenu, KOMIbIOTEphI, ycTaHOBKA "MuIeHs"

3-38 KOMIUIEKT y4eOHOU MeOenun, Tedyb TpyOdaTasi, MOHUTOPHI, IIPOEKTOP,
(hOTOMHKPOCKOII, BAKYYMHBIE ITOCTBI, BECHI JIAOOPATOPHBIE, KOMMYTATOP,

3-24 KOMIUIEKT y4eOHO# Mebenn, MUKpOCKoIibl, koMibioTepsl, CTM ronoBka ¢
PEeJTy CHIINTENEeM, KOJIMAK aKKyCTHUECKUH BUOPO3AIIHUTHI, KOMIUIEKT OJIOKOB IS

3-26 KOMIUIEKT y4eOHO# Mebenn, KOMIUIEKT o0opynoBanus "CucreMa aiisi 30HHOW OYHCTKH

MOJIYIIPOBOJIHUKOB", MPECC THAPABINYECKHIA, AIeKTponeyn, ycraHoBka "Jlonen-1",




11. METOJUYECKHUE MATEPHAJIBI 1151 OBYYAIOIUXCSI IO OCBOEHUIO
JTACIATITAHBI

Bormpocs! 151 HOArOTOBKH K MMUCHMEHHBIM OITPOCaM PEHTHHIOBOTO KOHTPOJIS.

1. JlaiiTe mOJIHOE OTpe/IeTICHUE CIICTYIOIINM TTOHITHIM:

— (heppOMAarHUTHBIN JTOMEH;

— JIOMEHHas TPaHMIIA;

— JIOMEHHasl CTPYKTYypa.

2. Hamummmre BeIpayKeHUE [Tl SHEPTUH MAarHUTOKPUCTAJUTMYECKON aHM30TPOIIUHN IS
MarHeTUKOB CJIEIYIONINX TUIIOB:

— KyOUYECKUX;

— TETPAaroHaJIbHBIX;

— I'eKCaroHaJbHBIX.

3. CKOIBKO OCel JISTKOTO HAMarHUYMBAHMS HMEIOT MAarHETHKH CIIEAYIONUX THUIIOB:

— oxHoocHsIe ¢ K1>0;

— xyouueckue ¢ K1>0;

— xyouueckue ¢ K1<0?

4. TlepeunciuTe BO3MOXKHBIC THIIHI JOMEHHBIX TPAHHI] MATHETHKOB CIICTYIONUX

THUIIOB:

— oJHOOCHBIX ¢ K1>0;

— kyonueckux ¢ K1>0;

— kyonueckux ¢ K1<0.

5. UeMy paBHa IOBEpXHOCTHAS TUIOTHOCTh YHEPTHH JJOMEHHBIX TPAHUI] CJICTYFOIINX
THUIIOB:

— 1800-ub1x AI' B 0tHOOCHBIX KpucTawiax ¢ K1>0;

—  900-upix [II' B kyOuueckux kpucramiax ¢ K1>0 (n(1[] <100>);

— 1800-ub1x JII" B KyOuueckux kpuctamiax ¢ K1>0 (n[J[] <100>)?

6. UeMy paBHa 3(eKTHBHAS MTUPUHA JOMEHHBIX TPAHUI] CJICAYIONTUX TUIIOB:

— 1800-ub1x AI' B 0tHOOCHBIX KpucTawiax ¢ K1>0;

— 1800-nbix [I" B kyOnueckux kpucramuiax ¢ K1>0 (n[1[] <100>);

— 1800-ubix [II" B kyOMueckux kpuctamiax ¢ K1<0 (n(10) <111>)?

7. Kpatko onumuTe CTpyKTypy JTOMEHHBIX TPAHHUIL CIEAYIOIINX TUIIOB U YKAXKUTE B
KAKHUX MarHeTHKax OHU PEaM3yOTCA:

— JAI" brnoxa;

— JI" Heens;

— AI' ¢ nonepeuHbIMH CBA3SIMM.

8. Kparko onummTe TeoOpeTHUEeCKUE CIEeAYOIINe MOAEIH JOMEHHON CTPYKTYPBI.

— monens Kurrens;

— Mozenb coroBoit JIC;

— mojenb Jlannay-Jludmmuna.

9. KakoBa 3aBHCHMOCTD MIUPUHBI JoMeHOB (| ) oT Tommmus! kpuctamia ( D ) s
JIOMEHHBIX CTPYKTYP CJIEAYIOIIHUX THUIIOB:

— ocHoBHo# JIC Kutrens;

— ocHoBHoii JIC Jlannay-JIudmma;

— noBepXxHOCTHOH JIC 0IHOOCHBIX KPUCTAIIOB?

10. IepeuncnuTte KOHPUTYpaLIUU JOMEHHBIX CTPYKTYP, KOTOPBIE IKCIIEPUMEHTAIBHO
HAOII0/IAI0TCS B MATHETHUKAX CIEAYIOIIUX THITOB:

— B MaCCHBHBIX OJIHOOCHBIX MarHETHKaX;

— B TOHKHUX TUIEHKaX OJJHOOCHBIX MAarHETUKOB;

— B KyOUYECKUX MarHeTHKaXx.

Bomnpocs! 1151 TOATOTOBKHU K 9K3aMEHY:

1. CaoiicTBa (heppomMarHeTHKOB U TUIOTe3a Belicca.

2. DKCNIEpUMEHTAJIbHBIE METO/IbI UCCIIEIOBAHUSI IOMEHHOMN CTPYKTYPBL.

3. DKCcTiepuMEHTANIbHBIE TAHHBIE O IOMEHHON CTPYKType heppOMarHeTHKOB.



4. OCHOBHBIE MTOHATHUS TEOPUH TOMEHHOM CTPYKTYphL. JIOMEHbI, JOMEHHbIEC TPAHUIIBI,
JIOMEHHAasl CTPYKTYpa.

5. /IBa moaxo/a K peleHHIO 3aa4i O JIOMEHHOM CTPYKTYpE.

6. [TpubnmkeHHast OIICHKa SHEPTUU U IIUPUHBI JOMEHHBIX TPAHHI] B MACCHBHBIX
KpHUCTaJuIax.

7. Turibl JOMEHHBIX TPAHUI] B OTHOOCHBIX U KYOMUECKUX KPHUCTAILJIaX.

8. O01ee penieHne 3a/1a49¥ O JOMEHHBIX TPAHHUIIAX B MACCHBHBIX KPHUCTAJIIAX.

9. Oueprus 1800-HBIX JOMEHHBIX TPAHUI] B OTHOOCHOM KpHUCTAJIIE.

10. Dueprus 900-HBIX JOMEHHBIX TPAHUI] B KyOUYECKOM KpUCTAJLIE.

11. Dueprus 1800-HBIX TOMEHHBIX TPAHUIl B KYOMUECKOM KPHCTAJLIC.

12. [lluprHa TOMEHHBIX TPAHUI] B MACCUBHBIX KpHUCTAJIIaX.

13. BinsiHMe MAarHUTOCTPUKLIMK HA LIMPUHY U SHEPTUIO JIOMEHHBIX I'PaHull B
KyOMYeCKHX KpHCTaJlIax.

14. JloMeHHbBIE TpaHUIIbl B TOHKUX MarHUTHBIX IJIeHKaX. ['panuiisl bioxa n Heesnst.

15. I'paHuLIBI CMENIAHHOTO TUIIA B TOHKUX MarHUTHBIX IUICHKaX.

16. OcHOBHast fIOMEHHas CTPYKTYpa OJHOOCHBIX KpucTauioB. Moaens Kurrens.

17. Tlonstue o p*-momnpaBke.

18. OcHOBHAasi JOMEHHAas CTPYKTypa KyOuueckux kpucramioB. Moaens Jlangay-
JIupmumna.

19. IloBepXHOCTHAsI JOMEHHAs! CTPYKTYpa OJJHOOCHBIX KPUCTAJIOB.

20. IToBepxHOCTHAs JOMEHHAs CTPYKTypa KyOUUYECKUX KPUCTAIIIOB.



