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Mporpamma ancumnnvHbl "MexaHuambl MarHuTHow penakcaummn”; 011800.68 Pagnodmamka; noueHT, K.H. (aoueHT) Oyrnas A.B.

Mporpammy ancumnanHbl paspaboTan(a)(n) ooueHT, K.H. (goueHT) Oyrnae A.B. Kagoeapa KBaHTOBOW
9NEKTPOHMKN 1 pagmocnekTpockonum OTaeneHne pagnounsnkn 1 UHEPOPMALMOHHBIX CUCTEM ,
Alexander.Dooglav@kpfu.ru

1. LLenn ocBoeHns AUCLUMNINHDI

Llenamn ocBoeHMs ancumninuHbl " MexaHn3Mbl MarHMTHON penakcaumm " aBnatoTCs:

- NONy4YeHNe OETaNbHOro NPELACTaBNEHNS 00 OCHOBHbIX MEXaHU3Max M NpoLeccax 3NeKTPOHHON r
A0EPHOW CNUH-PELLeTOYHON penakcaunu,

- NMONy4YeHne HaBbIKOB OLIEHKM CKOPOCTb SAEPHOW 1 3NeKTPOHHOM penakcaunm 3a cHeT pasnnyHbix
MPOLLeCCOB penakcaunm.

2. MecTO AMcUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

[aHHas yyebHas oncumnnanHa BktodeHa B pasgen " M2.B.1 MpodgoeccrnoHanbHbIi" OCHOBHOW
obpaszoBartenbHoit nporpammebl 011800.68 Paanoduranka n 0THOCUTCS K BapuaTMBHOM YacTu.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

MpodbeccroHanbHbIl unkn M2. Heobxoaumble "BXxoAHbIE" 3HAHWSA: KYpPC NO (oU3nke
KOHOEHCUPOBAHHOrO COCTOSIHMSA, KypC Nno paguocnekTpockonuun. OcBoeHe JaHHOW AUCUMMANHDI
HeobXxoaMMO A4N151 BCEX NOCNeayolwmx KypCcoB, B KOTOPbIX paccMaTpuBaloTCs METOAbI UCCNenoBaHMs,
CBSAI3aHHbIE C U3MEPEHUAMYN pPenakCaunoHHbIX XapakTepPUCTUK napamarHUTHbIX CUCTEM.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNETEHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMon KoMneTeHLUN
K-1

O CNOCOBHOCTbIO ONepupoBath yrnybneHHbIMN 3HaHNSMM B
(oBwekyneTypHbie obnactn mateMaTviku 1 eCTECTBEHHbIX HaykK
KoMMeTeHuunn) y

CNOCOBHOCTBIO NCMONb30BaTh 6A30BbIE 3HAHUS N HABBIKM
OK-10 yrnpasneHma nHgoopmMaLmen ona peweHms nccnenoBarenbCcknx
(0bWweKynbTypHbIE npodoeccuoHanbHbIX 3a4a4, cobnonatbs OCHOBHblE TPeOOBaHNSA
KOMMNeTeHL M) MHCPOPMALIMOHHOM 6€30NacHOCTU, 3alWNTbl FOCYAAPCTBEHHOM

TarHbl

CNOCOBHOCTbIO CAMOCTOATENBHO NPMObpeTaTb C MOMOLLbLIO
OK-3 NHOPOPMALIMOHHbIX TEXHOMOMNA 1 UCNONb30BaTh B
(0BLWEKyNbTYPHbIE NPaKTU4YEeCKOM AesATENbHOCTU 3HaHMSA N YMEHWS, B TOM Y/Ce B
KOMNETEHLIN) HOBbIX 06N1acTAX, HENMOCPEACTBEHHO HEe CBA3AHHbIX CO CAEPOIA

0EATeNbHOCTU, paclwmpsATb 1 yrnybnsaTb CBOE Hay4Hoe

MMUPOBO33pEHME

CNOCOBHOCTBIO K KOMMYHMKALIMW B HAYYHOI, NPON3BOLCTBEHHOM
OK-8 1 couManbHO-06IWEeCTBEHHON cdhepax OedaTeENbHOCTH,
(0bWweKynbTypHbIE cB06OOHOE BNafeHNe PYCCKMM 1, MO KpariHein Mepe, OOHUM 13
KOMMNeTeHLmm) MHOCTPaHHbIX S3bIKOB, KaK CPEeACTBOM AEN0BOro OOWeHUS
AK-1 CNOCOBHOCTbIO K CBOOOAHOMY BNaAEeHNIO 3HAHNAMU

HOAaMeHTanbHbIX NOB PU3NKM 1 Nopn3nKn

(npodpbeccunoHanbHbie (byHnamerTa pasnenos gus panmnouankm,
KOMMETEHLINM) HEOOXOANMBIMU ONS PEWeEeHNs HayYHO- NCCNenoBaTenbCKux

3a4ad (B COOTBETCTBMM CO CBOMM MPOdUneM noarotToBku)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Pacwmndpposka
npuobpeTaeMoi KOMNeTeHL NN
CMOCOBHOCTLIO K CBOOOAHOMY BaAeHMI0
npodeccrnoHanbHO-NPOOMIMPOBAHHBIMU 3HAHNSMK B 06nacTu

Lncpp komneteHLUN

MNK-2 MHCPOPMALIMOHHBIX TEXHONOT WA, MCMONb30BAHMIO COBPEMEHHbIX
(NpodpeccmoHanbHble KOMMbIOTEPHBIX CEeTei, NPOrpamMMHbIX NPOLYKTOB 1 PECYPCOB
KOMNeTeHLUMK) NHTepHeT ons peweHus 3agay NnpodoeccnoHanbHoii

NEeSTeNbHOCTU, B TOM YMCNE HAXOOAWMUXCS 3a Npeaenamm
NPOGOUNBHON NOATOTOBKM

MK-5 CMOCOBHOCTBIO NPUMEHSITL Ha NPakTVKe HaBbIK/ COCTABNEHNA 1
OPOPMIIEHNS HAYYHO-TEXHNYECKOM OOKYMEHTaUNN, Hay4YHbIX
0T4eTOB, 0630POB, LOKNALOB U CTaTel (B COOTBETCTBUN C
npodounemM NoaroToBKK)

nK-8 CMOCOGHOCTbIO COCTaB/SATE 0630PbI MEPCMNEKTUBHBIX

HanpaBneHui Hay4YHO-MHHOBALMOHHbBIX NCCNELOBaHUIA,
FOTOBHOCTbIO K HANMCaHMIO 1 OCPOPMNIEHUIO NMATEHTOB B
COOTBETCTBMU C NpaBmnamu

(npodbeccmoHanbHble
KOMreTeHuunn)

(npodhbeccmoHanbHble
KoMMeTeHuunn)

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:
OCHOBHblE MEXAHU3MbI U MPOLLECCHI SNEKTPOHHON U SAEPHON CNNH-PELLETOYHON penakcauun.

2. NONXEH yMeTb:

OueHmnBaTb CKOPOCTb SAEPHON 1 3NEKTPOHHOM penakcaumnm 3a c4eT pasnnyHbIX NpoLEeccoB
penakcauuu.

3. OONXEeH BnageTb:

MeToAaMu pacyeta CKOPOCTW CMMH-PELLeTOYHOM penakcaumm B pamMmkax pasnmyHblX MexaHm3mMoB
penakcauum

yrny6neHHoro CaMOCTOATENbHOIO N3y4eHns NosABNAWMXCA HOBbIX NOOX0A00B K U3Y4EeHUIO
MEeXaHM3MOB 1 MPOoLLEeCCOB MarHNTHOW penakcaunu.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpynoemMKOoCTb ANCLUMANHBI COCTABNSET 3a4eTHbIX(ble) eanmHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLIMMNNHBI 3a4€eT BO 2 CEMECTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OOMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeynOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAyNS

KETPOHHBH
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 1. BBepeHue.
CnvH-peweTtoyHas
enakcaumsa un
1. 1P
BO3MOXHOCTb 2 1 1 1 0
HabnooeHns
pe3oHaHca.

Tema 2. Penakcauuns 3a
cYyeT B3anMoOencTeuns
CMNWHOB C rnonem
TEnnoBoro
9NeKTPOMarHUTHOro
N3nyyeHuns.

Tema 3. Penakcaums 3a
3. |cyeT B3auMooencTBuns ¢ 2 3-4 2 2
nonem ¢ooOHOHOB.

Tema 4. SBneHve
4. ly3KOoro gpoHOHHOro 2 5 1 1 0
ropna.

Tema 5. AnepHas
CMWH-peleToYHas
penakcaums B
ON3NEKTPUYECKNX
5. |[AnamarHmTHbIX 2 6-7 2 2 0
KpucTannax,
obycnoBneHHas
mMoaynsaumen rpagmeHTa
K3rl.

Tema 6. SoepHas
CMVH-peLleToYyHas
penakcauus B
KpucTtannax,

6. |obycnoBneHHas 2 8-9 2 2 0
N30MPOBAHHbIMM
NPUMECHbIMM
napamarHuTHbIMU
LeHTpamum.

Tema 7. AnepHas
cnuHoBas omndpdy3uns.
AnepHas penakcaums
Yyepes napamarH1uTHble
LleHTPbl B OTCYTCTBME
v ANEepHON CNHOBOW o
" landodpy3nm.
Penakcauns yepes
ANNoNb-ANNONbHbIN
pesepsyap
napamarHuTHown
npuMecw.

JomalHee
3adaHune

0 TecTtmpoBaHune

10 1 1 0

KETPOHHBH
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Bugbl n yachbl
ayauTopHOM paboThbl,
N n Paspen ; c Henens NX TPy[O0EeMKOCTb Tekywme doopmbl
"Kn"(")v;lr%v;”b' emectp cemecTtpa (B yacax) KOHTpoOns
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
Tema 8. [lnHammnyeckas
nonapuaauns snep
8. |onaMarHmTHbIX atomoB B[ 2 11-12 2 2 0 TeCcTMpoBaHune
TBEPAbIX AN3NEKTPUKaX.
Tema 9. SnepHas
CMNUH-peLleToyHas i
9. penakcaumsi B 2 13-14 2 2 0
MeTannax.
Tema 10. Penakcauus
anep AnamarHUTHbIX
aTOMOB B
10. MarHUTHO-YNopPSAO0YEHHKIX 2 15 1 1 0
ON3NeKTPUYeCcKmx
Kpucrtannax.
Tema 11. SoepHas
11.|penakcauuns B 2 16 1 1 0
XNUOKOCTW.
Tema . toroeas 5 0 0 0 3a4et
doopMa KOHTpoOns
NToro 16 16 0

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. BBepeHue. CnuH-peLLeToYHas penakcaums 1 BO3MOXHOCTb HabnoaeHUs pe3oHaHca.

nekumnoHHoe 3aHsitne (1 yaca(os)):

BeepneHue. CI'II/IH-peLLIeTO‘-IHaFI penakcauna n BOBMOXHOCTb HabnoaeHNs pe30oHaHca.
BsanmopencTeme CNmMHOB C NONEM ANEKTPOMarHNTHOro N3ny4yeHus. CKOpOCTb CI'II/IH-peLLIeTO‘-IHOVI
penakcaumnn B ﬂByxypOBHeBOIZ cncrteme. CFII/IH-peLI.IeTO‘-IHaSI penakcaunsa B MHOI'0ypOBHeBOI71
cncteme B I'IpI/I6HI/I)KeHVII/I BbICOKUX TEMneparyp.

npaktudeckoe 3aHsitne (1 yaca(os)):

Pacuet T1 ons nByxypOBHEBOW CUCTEMBI.

Tema 2. Penakcauusa 3a cyet B3auMOaeUCTBUSA CMIUMHOB C NONEM TEMNOBOIro
3N1eKTPOMarHUTHOrO U3JTy4YeHUsI.

NeKuunoHHoe 3aHsitne (1 4aca(os)):

Baaumopnenctene CNMHOB C NONEM TEMNOBOMO 3NEKTPOMArHNUTHOroO nanyyeHns. CKoOpocTb
CMWH-PELLETOYHON penakcauum B ABYXYPOBHEBOW CUCTEME.

npaktnyeckoe 3aHsitne (1 yaca(os)):

Pacuet T1 npu penakcaumm 3a C4ET B3aMMOOENCTBUS CMIMHOB C MONEM TEMOBOI0
9N1EKTPOMArHUTHOIrO N3Ny4EeHNS.

Tema 3. Penakcauus 3a cyeT B3auMOaeUCTBUS C nonem ooHOHOB.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Penakcaumsa 3a cyet B3ammogencTeus ¢ nonem ooHoHoB. MexaHuam penakcauumm Bannepa.
[MpsiMOA 1 paMaHOBCKUI NPOLLECCHI CMUH-PeeToYHOM penakcauun. MexaHuam anektpoHHon CPP
KpoHura-BaH-®Pneka. MNpnbnuxeHne Opbaxa. Mpsmoii npouecc. Penakcauus napamarHUTHbIX
MOHOB C YETHbIM U HEYETHbIM YUCNOM 3NEKTPOHOB. [BYXJDOHOHHbIV MPOLECC penakcaunm Yepes
BO30yXOEHHOE COCTOSIHUE 9NEKTPOHHON 06onoykm (npouecc Opbaxa-AMrMHOBA). [BYXGOHOHHbINA
PamaHoBckuii npouecc.

KETPOHHBH
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AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 6 ns 13. 111 YHI:I

S OEMALIGH
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

Pacuer CKOPOCTHK penakcaunn B MEXaHN3ME KpOHmra-BaH-dbneKa, I'IpFIMOI7I npowuecc, onsd
napamarHnTHbIX MOHOB C HETHbIM N HEYETHbIM YACJIOM 3TEKTPOHOB.

Tema 4. SiBneHue y3koro oOHOHHOro ropna.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

SABneHune y3koro ooHOHHOro ropna. TennoeMkoCTb (POHOHOB PE30HAHCHOM YacTOThbl B MONOCE
WUPUHbI NnHKUK MNP 1 TennoeMKoCTb CNMHOBOW CUCTEMbI. Penakcauns B yCnoBUSaxX gQOHOHHOIO
y3koro ropna. PoHoHHas nasuHa.

npaktnyeckoe 3aHsitne (1 yaca(os)):
PacueTt ckopocTu penakcaumm npu Hanm4ymm OOHOHHOIO Y3KOro ropna.

Tema 5. SlpepHas cnuH-peLleTOYHas penakcauuvs B AU3N1eKTPUYEeCKUX AmaMarHMTHbIX
Kpucrtannax, obycnosneHHas moaynsiumen rpagueHta K3rl.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MexaHu3Mm s0epHON CMVH-PELLETOYHON penakcauny B GUdNEKTPUYECKMX AmamMarHUTHbIX
Kpuctannax, o6ycnoBneHHbli Mogynaunein rpaameHTa KI. KeagpynonbHble MOMEHTbI S4Ep.
B3aumopeiictBme ¢ konebaHnsmMm pelweTkn. SKCneprMeHTanbHOe fLoKa3aTebCTBO 30GEKTUBHOCTU
9TOro MexaHuama.

npaKkTundeckoe 3aHsitne (2 yaca(os)):

PacuyeT ckopocTu soepHOl CNMH-PeweToYHOR penakcaumm, obycnoBneHHon Moaynaunein rpagueHTa
Karl.

Tema 6. AnepHas cnuH-peLLEeTOYHas penakcauus B Kpuctannax, obycnosneHHas
M30/IMPOBaHHbLIMU MPUMECHbIMU NapaMarHMTHbIMU LLleHTpaMu.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

ﬂ,ﬂ,epHaﬂ CnnH-peweTo4YHasd penakcauumsa B Kpucrtannax, 06yCﬂOBJ'IeHHa$| n30JINPOBAHHbIMUA
NnpuMeCHbIMK NMapamMarHNTHbIMMU LEHTPaMN. |/|3OJ'IVIpOBaHHa$| SNIEKTPOHHO-A0epHas napa. Moaxon,
OCHOBAHHbI Ha MOAENN CNy4YyarlHOro rnong. Moaxon, OCHOBaHHbLIN Ha nepemMmewmBaHnn
ANEKTPOHHO-A0EPHbIX COCTOSHUMNA.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PacueTt ckopocTn S4epHOI CNNH-PEETOYHON penakcaunm ang saep, bnmxanwmx K napamarHMTHoM
npuMecu, 1 aaep, MakCUManbHO YAANEHHbIX OT NapamMarHUTHLIX LLEHTPOB (B NPUONNXEHNN
O[HOPOAHOro pacnpeneneHns napamarHuTHbIX LEeHTPOB).

Tema 7. SipepHas cnuHoBas auddysusa. AoepHasa penakcauusi 4yepes napamarHMTHble
LLeHTpbl B OTCYTCTBUE aaepHon cnuHoBon auchdysmu. Penakcauusa yepes
AUnonb-aAunonbHbIN pe3epByap NapamarHUTHOM NpUMecH.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

AnepHas cnvHoBas andgdpy3ns. CnvH-peweToyHas penakcaums CUCTEMbl SOEPHbIX CMMHOB,
obycnoBneHHas HEB3aMOLENCTBYOWMMM MeX Oy CODOI napaMarHMTHbIMK LeHTpamMun. SaepHas
penakcauus Yepes napamarHuTHbIe LLEHTPbI B OTCYTCTBME SAEPHON CnnHOBOW andpdpyamn. MNoHaTue
0 OMNonb-AunonbHOM pesepsyape. Penakcauns yepes ounonb-avnonbHbIA pe3epsyap
napamarHMTHoOW NpuMecn. KCcnepuMeHTanbHble 0Ka3aTeNbCTBa CyWeCcTBOBaHNS 3TOr0 MEXaHN3Ma.

npaktnyeckoe 3aHsitne (1 4aca(os)):

PacuyeT ckopoaTn soepHoit penakcaunn Yepes napamMmarHuTHbIe LEHTPbl B OTCYTCTBME S0EPHOW
CMMHOBOW Ondddy3nmn oNns pas3nnyHblX pasMepHoCTen pacnpeaeneHns napamarHuTHbIX LeHTPOB.

Tema 8. [InHamnueckas nonsipu3auuvsa sgep anamarHUTHbiIX aTOMOB B TBepPAbIX ANIJNIEKTPUKax.

NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

,D,VIHaMVI‘-IeCKaFI nondapunidauna agep AnaMmarHUTHbIX atoMOB B TBEPObIX ON3NEKTPUKAX.
Conna-agodoekT Npu XopoLeM cnekTpanbHoM paspelweHmmn. JlocTnxmmas cTeneHb nonspusaumm
anep.

npakTnyeckoe 3aHsitne (2 4aca(os)):

KTPOHHEBH
B_EPCHTET
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PacyeT BeNMYuHbI 1 CKOPOCTU YCTAHOB/IEHNSI PABHOBECHOI SiIEPHOI Nonspusauun B cnyyae
I=S=1/2.

Tema 9. ipepHas cnuH-peLLeTOYHas penakcauuvsa B Metannax.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

SlnepHas cnvH-peleToyHas penakcauus B metannax. Mogenb cBo60OLHbIX 9NEKTPOHOB.
BocnpuumynsocTb MNaynu. Hantosckuin cosur. CooTHoweHne KoppuHri.

npakTnyeckoe 3aHsitne (2 4aca(os)):
OnpegneneHne COOTHOLWEHMSA MEXAY CKOPOCTbIO penakcaunm n HAMTOBCKMM COBUrOM B MeTannax.

Tema 10. Penakcauus aaep auaMarHUTHbIX aTOMOB B MarHUTHO-YNOPAA04YEHHbIX
AUNaNeKTpuyeckux Kpmcrannax.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

Jnccmnaums aHeprum MarHUTHbIX KonebaHuii n NpoLecchl penakcaumm B MarHuToynopsA04eHHbIX
BewecTtBax. CnvH-peweToyHaa penakcaums.

npaktnyeckoe 3aHsitne (1 4aca(os)):

OueHka BenmyMHbI CKOPOCTU CMMH-PELLETOYHON penakcaumm B MarHUTOynopsao4eHHbIX BeWwecTBax.
Tema 11. SpepHas penakcaums B XUOKOCTU.

neKuunoHHoe 3aHsitne (1 yaca(os)):

AnepHas penakcauus B CUCTEME OBUXYLMXCA CNMHOB. MaTtpuua nnoTHOCTU U OYHKLNS
Koppensunn, cnekTpanbHas NnoTHOCTb. Teopus bnoxa-BaHrHecca-Pendgomnaa.

npakrtnyeckoe 3aHsitne (1 4aca(os)):
OueHka BENMYMHBI CKOPOCTU CMMH-PELLETOYHOW penakcaumm B XNOKOCTH.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMNINHBI (MOLYNISA)

Buabi
N Paspen Cemect Hepens | camocTtositenbHom [TpynoemMKOCTb ;%%%:Lﬁg:;gzg;
AducunnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY.eHTOB P
Tema 1. BeeneHue.
NUH-peL
C pelweToyHas Yrenme
1. |penaxcana u 2 1 €KOMEeHO0BaHHOM 2 CTHbIA Onpoc
" |IBO3MOXHOCTb ﬁme 2TVDbI y P
HabnooeHNs patyp
pe3oHaHca.
Tema 2. Penakcauuns 3a
4yeT B3au "
2. TeMnoBOro 2 2 peKkoMeH00BaHHOM 2 YCTHbI ONpocC
9N1eKTPOMarHMTHOro nnTeparypel
N3ny4yeHus.
Tema 3. Penakcaumns 3a
8 noarot
3. |cyeT B3aMMO4enCTBUS C 2 3-4 ngw? g:gﬁ:}o 8 TecTupoBaHune
nonem oOHOHOB. P
Tema 4. SBneHve YreHune
4. ly3KOro goOHOHHOro 2 5 |pekoMmeHOoBaHHON 2 YCTHbIA ONpoC
ropna. nutepartypsbl
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Buaobi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 5. ApepHas
CMWH-pelleToYyHas
penakcauus B
AN3NEKTPUNYECKNX YreHne
5. |anamarHuTHbIX 2 6-7 |pekoMeHOOoBaHHOM 6 YCTHbIA ONpoC
Kpucrtannax, nuteparypbl
obycnoBneHHas
MoLynaumen rpagueHTa
Karl.
Tema 6. ApnepHas
CMNWH-peLleToYHas
penakcauus B
KpucTannax, Yrenve
6. |obycnoeneHHas 2 8-9 |pekomMeHOOBaHHOM 4 YCTHbIA ONpPOC
N30NPOBAHHBIMU nuteparypbl
NPUMECHbIMU
napamarHuTHbIMM
LEeHTpaMmu.
Tema 7. AnepHas
cnuHoBas ongaoysns.
AnepHasa penakcaums
Yyepes napamarHuTHble
LleHTPbl B OTCYTCTBME y
- - TeHne
7. ﬂﬂﬂ%)qg%mcmnmosom 2 10 |pekomMeHOoBaHHOM 2 YCTHbIN onpoc
Penakcauus yepes nnTeparypsl
ANMNONb-ANMNONbHbINA
pesepsyap
napamarHuTHom
npumecw.
Tema 8. [lnHamun4yeckas
nonapusauns anep
8. |[onamarHuTHblX aToMoB B[ 2 11-12 :ggTrﬁTg:;i;}o 6 TecTnpoBaHune
TBEPObIX ON3NEKTPUKaXx. P
o e
9. penaKFc):auvm B 2 13-14 |pekomeHO0BaHHON 4 YCTHbI ONpocC
MeTannax. nnTeparypsl
Tema 10. Penakcauus
ngsoimsmammmblx Yrenue
10. MarHITHO-YNOPSII0YEHHHIX 2 15 ﬁﬁTKgMae:ﬂ,('IJDIIBaHHOVI 2 YCTHbI ONpoC
ON3NEKTPUYECKNX patyp
Kpuctannax.
YreHne
Tema 11. AoepHas peKkoMeHO0BaHHON
11.|penakcauns B 2 16  [nuTepartypsl, 2 YCTHbI ONpocC
XWNOKOCTU. noaroToska K
3ayery.
Wtoro 40
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CtpaHnua 9 ns 13.
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5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

Nekumm, camoctositenbHas paboTa cTyaeHTa (BbIMONHEHNE MHAVBUOYANIbHBIX AOMALHNX 3a0aHWIA),
KOHCynbTaumm.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. CnuH-peLleToyHas penakcauusi ¥ BO3MOXHOCTb HabnoaeHUsi pe3oHaHca.
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:

[MpoBepka ycBoeHns matepuana nekumm u r.l, €3 kHurn Cnnktepa "OCHOBbI TEOPUN MArHUTHOMO
pe3oHaHca".

Tema 2. Penakcauus 3a cyet B3auMOOENCTBUSI CMIUHOB C MOJIEM TEM/IOBOro 3/1IeKTPOMarHUTHOro
N3Ny4YeHus.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOChHI:

MNpoBepka ycBoeHns matepuana nekumin n rn.10, €1 kHurn Abparama, BnvHn "OnekTpoHHbIN
napamarHuTHbIA pe3oHaHC nNepexonHbiX NoHoB", T.1.

Tema 3. Penakcauus 3a cuet B3aumoaencTeusi ¢ noneM ooHOHOB.
TeCTUpOBaHWE , NPUMEPHbIE BONPOCHI:

PacuyeT CKopoCTV penakcaumum Ha 3a4aHHOM 4acToTe Mo M3BECTHOW CKOPOCTM penakcaumn Ha
npyroi yactote. OnpeneneHne Buaa NPOLECCOB penakcauum.

Tewma 4. SiBneHune y3koro ¢poHOHHOro ropna.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MpoBepka ycBoeHns matepuana nekumin n rn.10, €6 kHurn Abparama, BnuHm "OnekTpoHHbIN
napamarHUTHbI pe3oHaHC nepexonHbiX NoHOoB", T.1.

Tema 5. SipepHasi cnuH-peLleTOYHasa penakcauvsa B AN3NeKTPpUYeCcKux guamarHMTHbIX
Kpucrtannax, obycnosneHHasi moaynsiuven rpagueHta K9rl.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:
MpoBepka ycBoeHuss matepmana nekumin n rn.Ol, €11 kHurn Abparama "SloepHbiii MarHeTmam".

Tema 6. pepHas cNUH-peLLeTOYHas peakcauus B Kpucrannax, obycnoeneHHas
M30/IMPOBaHHbIMM NPUMECHbLIMUA NapaMarHUTHbIMU LLIEHTpaMu.

yCTHbIVI onpoc , npMMepHbie BOMPOCHI:

MNpoBepka ycBOeHMs Mateprana nekuuin n rn.6, €b kHurn Abparam, MonbamaH, "AaepHolit
MarHeTn3m: Nopsaok u 6ecnopsnok”, 1.2,

Tema 7. lpepHas cnuHoBas audocpysus. SaepHas penakcauusi Yyepes napaMarHUTHbIE LLeHTpPbI
B OTCYTCTBME siiepHoOi cnuHoBow audpdoy3nn. Penakcauusi Yepes AUMNONb-AUMNONbHbIA
pe3epByap napamarHMTHOM NpUMeCHU.

YCTHbI onpoc , NpyMepHble BONPOCHI:

MNpoBepka ycBoeHns matepuana nekumin n rn.5, $2 kHurn Abparama "AnepHbiini marHeTnsm", rn.6, @b,
I" kHurn Abparam, MonbamaH, "SaepHbii MarHeTU3M: NOpSAoK 1 becnopsnok”, T.2.

Tema 8. luHaMu4yeckas nonsdgpundauvs sgpep amamarHUTHbIX aTOMOB B TBepAbiX AN3JIEKTPUKax.
TecTnpoeaHue , npmMMepHbIie BOMpOChl:

MNpoBepka ycBOEHMS Matepuana nekumnin n rn.6, B kHurn Abparam, MonbamaH, "AaepHolit
MarHeTU3Mm: nopsiaok u 6ecnopsaok”, 1.2. Pacyet ckopocTu sioepHol penakcaumm B KOHKPETHOM
Kpuctanne ¢ KOHKPEeTHOM napaMarHUTHOW NpUMeChIo NPy 3a4aHHOW TeMnepaTtype.

Tema 9. fipepHas cnuH-peLLeTOYHas penakcauunsa B Metannax.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
MpoBepka ycBoeHUst matepuana nekumuin n rn.9A kHurn Abparama "AnepHblii MarHeTn3m".

Tema 10. Penakcauus sa0ep ouaMmarHUTHbiIX atTOMOB B MarHUTHO-ynopsaa04eHHbIX
ANIANEKTPNYEeCKUX Kpucrtannax.

KTPOHHEBH
B_EPCHTET
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

MNpoBepka ycBoeHns matepuana nekumin, rn.6b kHurn Abparama "AnepHblin marHetnam” u rn.9, $9.4
KHUr1 N'ypesuya "MrHUTHbIA pe30HaHC B doeppuTax u aHTugeppomarHeTmkax”.

Tema 11. dpepHas penakcauus B XUOKOCTU.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MpoBepka ycBoeHust matepuana nekumii n rn.8b kHurn Abparama "SAaepHblit MarHeTnam".
Tema . UToroesasi popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy:
3aueT B COOTBETCTBUM C NPUBELEHHOW BbilE NPOrPaMMOii; KOHTPONbHbIE TECTbI, DOPMMPYEMbIE HA
OCHOBE Crnefytolein nuTepatypbl:

1. C.A.AnbTwynep, 5.M.Ko3bipeB. ONeKTPOHHbIA NapaMarHUTHbIA Pe30HaHC COeANHEHWU 3NIEMEHTOB
npomexyTo4HbIx rpynn. M.: Hayka, 1972.

2. K. Oxedpdpuc. OnHamunyeckas opneHtaumns sgep. M.: Mup, 1965.

7.1. OcHOoBHas nuTeparypa:

1. A.Abparam, B.BnvHN. DNeKTPOHHbIA NapamMarHUTHbIA PE30HAHC NepPexXoaHbIX NOHOB. M.: Mup,
1973, 1.1.

2. A.Abparam. ApepHblin MmarHetnam. M.: UJ1, 1963.

3. A.Abparam, M.lNonbamaH. SnepHblii MarHeTuam: nopsinok u 6ecnopsnok. M.: Mup, 1984, 1.2.
4. Y4.CnukTtep. OCHOBbl TEOPUM MarHUTHOro pesoHaHca. M.: Mup, 1981.

5. A.l".T'ypeBuy. MarHnTHbI pe3oHaHC B doepputax u aHtugoeppomarHetukax. M.: Hayka, 1973.

7.2. lononHutenbHasa nuteparypa:

1. C.A.AnbTwynep, 5.M.Ko3bipeB. 9neKTPOHHbIN NapamMarHUTHbIA Pe30HaHC Coean-HEHUI 3TIEMEHTOB
npoMexyTo4HbIx rpynn. M.: Hayka, 1972.

2. K.Oxedpdpuc. OnHamunyeckas opneHtaumns saep. M.: Mup, 1965.
3. Y.Kuttenb. BeeneHue B puaunky tBepgoro tena. M.: Hayka, 1978.

7.3. UHTepHeT-pecypcCbl:

Buknnegus - http://ru.wikipedia.org

Bce ons ctygeHTa - http://www.twirpx.com/

HayyHas 6ubnmnoteka um. H.M.Jlobayesckoro - http://www.kpfu.ru/main_page?p_sub=5056
OneKkTPoHHO-6MbnnoTeyHas cuctema - http://ibooks.ru

OneKkTpoHHbIe KHUM - http://eknigi.org/

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNS COMNAacHO YTBEPXAEHHOMY
yuye6HOMY nnaHy

OcBoeHune ancunninHbl "MexaHn3Mbl MarHUTHOM penaKcaLu/lM" npeanonaraeTt ncnonb3oBaHne
cnepnyiwouero martepumalibHO-TEXHNYECKOro obecneyeHuns:

KETPOHHBH
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Y4yebHo-MeToOmnyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTydeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradPoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy ULMPOBOro KOHTEHTA Y4ebOHO-MEeTOAMYECKON NuTepaTypbl Onsl By30B C
ycnosueM obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKNIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusm ¢

MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmaM HoBbix PIrOC
BMO.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmmn ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011800.68 "Paguoduauka"” n maructepckorn nporpamme duamka MarHUTHbIX SBAEHUIA

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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