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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

[enpro Kypca «@®u3nKa MarHUTHBIX HAHOCTPYKTYP» SBIISIETCS O3HAKOMJIEHHME CTYJIEHTOB C
OCHOBHBIMM HJEIMU M TEXHUYECKMMM DEIIECHUSMU COBPEMEHHOW CHUHTPOHUKHU. 3ajadyaMu
Kypca SIBISIOTCS: OOBSICHEHHE OCHOBHBIX (DM3MUECKUX MEXaHW3MOB (QOPMHUPOBAaHUSA U
MarHUTHOTO  TEPEKJIIOYEHUST  MHOTOCIOMHBIX ~ MAarHUTHBIX  HAHOCTPYKTYp, a  TakKke
KOHCTPYKTUBHBIX OCOOEHHOCTEN JaTYMKOB MAarHUTHOTO MOJIS U SYeeK MarHUTHON MaMsITH Ha UX
ocHoBe. Llenbro Kypca sIBisieTcs TakyKe U3y4eHNE OCHOBHBIX 3aKOHOMEPHOCTEN MTPOTEKAHUSI TOKA
B TAaKUX CHCTEMax M IOArOTOBKA CTYACHTOB K YTEHHIO CHEIUAIBHOW JIUTEpaTyphl IO
CIIMHTPOHHUKE.

2. Mecto aucunmimnHebl B ctpykrype OII marucrparypsl

JlaHHast TUCHMIUIMHA SBIAETCS JUCHUIUIMHOM MO BBIOOPY M OTHOCHUTCSI K BapMAaTUBHOW YacCTH
brnoxka 1.

Jns ocBOeHMs MAHHOW IUCUMIUIMHBI CTYICHTBHI JOJDKHBI 3HAaTh OCHOBBI (DM3MKHM aToMa H
MarHMTHBIX SIBJICHHI M alliapaT KBAHTOBOM MEXaHUKH, BJIAJICTh HaBBIKAMH DKCIEPUMEHTAIbHON
paboThI ¢ 1abopaTopHBIM 000PYIOBAHHUEM.

Jucuummza «PU3uKa MArHUTHBIX HAHOCTPYKTYP» OTHOCHUTCS K YMCILy CIELUAIbHBIX KypCOB U
U3y4aeT BOIPOCHL, JIEKAIIMEe B OCHOBE COBPEMEHHBIX (DYHKIMOHAIBHBIX 3JIEMEHTOB
cnMHTpOHUKU. CHMHTPOHMKA — HOBas MapaaurMa B oO0JacTH InepepabOTKM M XpaHEHHUs
uHpOpMallMK, B paMKax KOTOPOW OCHOBHOM (PH3MUECKOW BEIMYMHOM HCIIONIB3YEMON IS
00paboTKH MH(pOpPMALMU SABJISIETCS CIMH 3JIEKTPOHA, BMECTO 3apsaa. DTOT Kypc JOJDKEH CTaTh
OCHOBOH NMOHMMaHUSI BO3MOXHOCTEH M CIIOCOOOB MCIIOJIb30BAHMS JIEMEHTOB CIIMHTPOHUKH MPU
co3maHnd WH(OpPMAIMOHHBIX cHUcTeM. B  pamkax HampaBiaeHuss moarotoBku 210100
DJIEKTPOHMKA M HAHOYIEKTPOHHKA TPUOOpPETEHHBIE CTY/JACHTAMM 3HAHUS M HAaBBIKU
HEOOXOIMMBI KaK IPU OCBOCHUHU APYTUX IOUCHUIUIMH, TaK M JUIsl peIleHHus 3ajad B CBOEH
npodecCHOHATBLHON 1eATEIEHOCTH.

3. [lnanupyempbie pe3yjbTaTbl O00y4YeHHUS IO AMCUUIJINHE, COOTHECeHHbIE ¢
IVIAHUPYeMbIMH pe3yabTaTaMu ocBoeHusi OIl marucrparypsi

[Ipouecc wm3ydeHus] AMCUMIUIMHBI HalpaBleH HAa (QOPMUPOBAHUE CIEAYIOUIMX 3JIEMEHTOB
komrnereHmii B coorserctBuu ¢ ®I'OC BO, OIT BO u npuoOpereHus cleayromux 3HaAHHUM,
YMEHH, HaBBIKOB U (WJIHM) OTIbITA 1EATEIbHOCTH:



®opmupyemas NHaukaTop 10cTHKEHUSs Ilepeyenn
KOMIIETCHIIHS KOMIIeTeHIIMH IIAHUPYEMbIX Pe3y/JbTaToOB
(koa u popmyIHpPOBKA) (ko u popmyaMpoBKa) o0y4eHHsI

Oo6umenpodeccuoHalbHbIEe KOMIIETEHIIUN

OIIK-2. Cnocoben
MMPUMCHATH
COBPEMEHHBIC METOIBI
UCCJICIOBAHUS,
NPECTaBIATh U
apryMEeHTUPOBAHO
3alUIIATh
pe3yabTaThl
BBITIOJTHCHHOU PabOTHI

NJ OIIK-2.1. 3HaeT MeTObI
CHUHTEC3a nu HCCIICIOBAHUS
MOJIEIIEN.

N OIIK-2.2. OcymecTBiusieT
MMOCTAaHOBKY 3aJ1a49u

HCCIIEIOBAHUS W OITHMH3AIUU
CIO0XKHBIX OOBEKTOB HA OCHOBE
METO]IOB MaTeMaTHYECKOTO
MOJICTTUPOBAHUSI.

N OIIK-2.3. JleMoHCTpUpYET
YMEHHE METO10JIOTHYECKOTO
aHaJIM3a Hay4YHOTO
HCCIIEOBAHMS U €r0
pE3yIbTATOB.

3HaTh:

OCHOBHBIC 3aKOHBI 2JIEKTPOMAarHUTHOU
TEOpHUU Kypca 001Iel PU3NKH, OCHOBHI
KBaHTOBOW MEXaHUKH

YMmeThb:
DopMyIHPOBATH OCHOBHBIC 3aKOHBI
(hM3MKH MarHUTHBIX SBJICHUN

BianeTn HABBLIKAMU:
Pemrenus 3amad B o06nactu pU3NKH
MarHUTHBIX SIBJICHUH

TIpodeccHoHAIBHBIE KOMIIETEHIINH

[IK-3. T'otoB
OCBaMBaTh MPUHIUIIBI
IJIaHWPOBAHUSA U
METO/IbI
aBTOMaTuU3alnun
JKCIIEPUMEHTA Ha
OCHOBE
nH(pOpMaIMOHHO-
HU3MCPUTCIIbHBIX
KOMILIEKCOB KakK
CpcacCTBa MOBLIICHUA
TOYHOCTH U CHUYKCHUS
3aTpaT Ha ero
POBEJICHUE,
OBJIaA€BAaTh HaAaBbIKaMH

NI TIK-3.1. JleMmoHCTpUpYET
3HaHUE MPUHLUIIOB
IJIAaHUPOBAHUS U
aBTOMaTHU3allUX IPOBEICHUS
9KCIIEPUMEHTA.

NA TIK-3.1. Ymeer
paspabaThiBaTh TPeOOBAHUS K
CpeaAcTBaM MPOBCACHUA
AKCIIEPUMEHTA, KOHTPOJIS U
AUArHOCTUKU.

N _TIK-3.1. Obnagaer
HaBbIKaMHU TECTHPOBAHUS
JMArHOCTHKY U3ENUiH MUKPO- U

3narb: OCHOBHBIE HJCH, JEKAIE B

OCHOBE (YHKIIMOHUPOBAHUS
COBpeMeHHBIX 3JICMCHTOB
CUHTPOHUKU. OOIKe MPUHIIHUITHI
TEXHOJIOTUHU dbopmupoBaHus
MHOTOCJIOMHBIX MAarHUTHBIX
HAHOCTPYKTYP U CO3aHus
(G yHKIIMOHATBHBIX 2JIEMEHTOB
CHI/IHTpOHI/IKI/I Ha X OCHOBC.

Ymern: Hcnonn3oBaTh
3HAHUA 0 CTPYKTYype 51
(GyHKIIMOHUPOBAHUHT 2JIEMEHTOB
CHI/IHTpOHI/IKI/I JUTS peI_HeHI/IH

IMPAKTUYCCKUX HCCIEA0BATCIILCKUX
" MHXXCHCPHBIX 3a1a4.

M3MEpECHHUIA B HaHOAJICKTPOHUKHU.METOT0NIoTHH | Baaxers HABBIKAMU:
PeabHOM BPeMEHH WCCIICIOBAHMSI U3JICIUIA MUKPO- | DKCIIEPUMEHTAITBHOTO u
) T LTATTNNTATTNALIIALTL TEeoneTnuyeckKkoro UCCTTETORAHUYA




ITK-4. Crioco0OeH K
OpI‘aHI/IBaHI/II/I n
MIPOBEICHUIO
3KCH€pI/IMeHTaJ'H>HBIX
HUCCIIENOBAHUHN C
HpI/IMeHeHI/IeM
COBPEMEHHBIX CPEJICTB
1 METOJOB.

NI TIK-4.1. 3naet crmocoOsl
opraHu3anvu U NpoOBCACHUSA
AKCIIEPUMEHTAIBHBIX
HCCIICIOBAHUM.

N TIK-4.2. Ciocob6en
CaMOCTOSTEIILHO MPOBOTUTH
OKCIICPUMCHTAJIbHBIC
UCCIICIOBAHMS.

NJ I1K-4.3. leMoHCTpHUpYET
HAaBLIKU ITPOBCACHUA
UCCIIEIOBaHMI ¢ MPUMEHEHUEM
COBPCMCHHBIX CPCACTB U
METO/IOB.

3HaTh:

CoBpeMeHHHBIE cpencTaa
aBTOMATH3allMd W3MEpeHUH Ha 0ase
MPOrPaMMHUPYEMBIX KOHTPOJLJICPOB.

Ymersn:

[IpoBoauTh moxoop CPEICTB
ABTOMATH3aIUH AKCIIEPUMEHTA.
PazpabarteiBath CXEMBI

OKCIICPUMCHTAJIbHBIX CTCHAOB.

Baaners HaBbIKaMU:

Co3pnanus 9KCIEPUMEHTAIBHBIX
CTCHJIOB Ha OCHOBE MPOTrPaMMHPYEMBIX
KOHTPOJIJIEPOB.

4. O0beM, CTPYKTYPA U CO/iePKAHME TN CHUTIIHHBI

OO01mast TpyA0eMKOCTh IUCHHUILIINHBI COCTaBIsIeT 3

3aueTHBIX equaui, 108  akaj.yacos.

Ne Tembl (pa3aesibl) Buapl yueOHBIX 3aHATHIA, DopMbI TEKYLLIETO
n/n AUCHUTLIMHBI, . BKJIIOYASl CAMOCTOSITEIbHYIO KOHTPOJIs1
HX co/iep:KaHne 5 padoTy CTy1eHTOB, yCmeBaeMocTH
S U UX TPYI0€eMKOCTh ®opma
3 (B akaleMHUYeCKHX Yacax) NPOMEKYTOYHOI
aTrecTalun
(no cemecmpam)
KonTakTHas padora
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1 Brenenue. OcHOBBI|2 4 10 Ompoc
MarHeTu3Ma
2 ATOMHBII MarHeTU3M 2 2 12 Omnpoc
3 MukpomarHutHasg Mojienb |2 2 4 2 10 Omnpoc
4 Brenenue B cnuHTpOHUKY |2 4 4 2 10 Ompoc
5 OCHOBBI MAaTHATOOTITHKHU 2 2 4 10 Ompoc
6 TexHonoruss MHOTOCIOMHBIX|2 2 4 10 Ompoc
MarHUTOPE3UCTUBHBIX
CTPYKTYp
0.3 19.7 3auer
Bcero 16 16 |4 03 |71.7




Conep:xaHue pa3ieioB AUCHUTITHHBI

Tema Ne 1: Benenne. OcHOBELI MAarHeTU3Ma.

Ucrtopus pazButus marHetuzma. OCHOBHBIE MOHSTHS M BEJIMYMHBI. MarHuTHash MHAYKIUS U
HaIlpSOKEHHOCTh ~ MAarHUTHOTO mojs. EnuHunel  w3mepeHus. YpaBHeHus Makcsea.
WnterpansHas u nuddepennuansHas ¢opma. OcHOBBI MarHUTOCTaTukH. 3akoH buo-Casapa-
Jlanmaca. Cuna Jlopenma. Cuina Ammnepa. KoHTyp ¢ TOKOM B MAarHUTHOM IMojie. MarHUTHBIN
MOMEHT. MarHutHbsle CBOMCTBa BelleCTBA. HaMarHWMYeHHOCTh MAarHeTMKOB. MarHurtHas
BOCIIPUMMYUBOCTh. Bunpl MarHetnkoB. Jnamarnetusm. I[lapamarnetusm. @eppoMarHeTu3M.
Marauto-MexaHu4eckue siBIeHUs. MarHuTHBIE MOMEHT OpOUTAIIBHOTO JIBMKCHUS JJIEKTPOHA.
CnuH 3nekTpoHa. [ MpOMarHMTHOE OTHOIIEHHUE.

Tema Ne 2: ATOMHBIN MarHeTu3m

ATOMHBI Mar"HeTu3M. KBaHTOBO-MEXaHMUYECKOE ONUCAHWE MAarHUTHOTO MOMEHTa aToMa.
IIpaBumo  Xynnma.  MarHuTHele  aTOMbl B IEPUOJUYECKOM  CUCTEME  DIIEMEHTOB.
AntudeppomaraeTuzm. OeppuMarHeTus3M.

Tema Ne 3: MukpoMarHuTHasi MoJeJib

OCHOBbl MHUKpPOMAarHuTHOM Teopuu. OCHOBHBIC BKJIAAbl B TMOJHYI) SHEPTUI0 MarHUTHOMN
cucreMbl. YpaBHenus Jlannay-JIudmmna-I'nns0epra. loMeHHast cTpykTypa (eppomMarHeTHka.
JomMeHnnbie cTeHKH. OCHOBHBIE BHJZIbI JOMEHHBIX CTEHOK. bBa3oBbI anropuTM YHCICHHOMN
peanu3aliuy MUKPOMAarHuTHON MOJIENH.

Tema Ne 4: Beenenue B CHHHTPOHUKY

BBenenne B cnuHTpOHUKY. [loHATHE CHMHOBOW modspu3alMu. 30HHAsg CTPYKTypa
deppomMarHeTka C€ YYETOM OpPHUEHTAllMU CIUHA. AHHM30TPOMHOE MAarHeTOCHPOTHUBIICHHE.
MHOrocnoiiHple MarHWTHbIE HAHOCTPYKTYpbl. ['MraHTckoe MmarHerocnpoTuiieHue. [IpocTeie
MoJenu JAns onucaHus 3Toro 3¢¢ekra. TpexcioliHble MarHUTHBIE CTPYKTypbl. CHHHOBBIE
BeHTWIU. [IpoToTMH paTyMka MarHMTHOIO MOJs HAa OCHOBE CHUHOBOro BeHTWSA. CHuH-
TyHHEJbHAsA CTPYKTypa. IIpoToTuIl siueliku MAarHUTHOM IaMATH HA OCHOBE TaKOW CTPYKTYpBI.
Tononorus matpuiel namatu MRAM.

Tema Ne S OcHOBBI MATHUTOONITHKH
Beenenne B marnutoontuky. Oddexr Dapanes. Ddpdexr Keppa. Ilpumenenue MeToaoB
MarHUTOONTHKY JUIS KOHTPOJISL KaueCTBA MHOTOCIIOMHBIX MarHUTOPE3UCTHBHBIX CTPYKTYP.

Tema Ne 6: TexHO0JIOTHsI MHOTOCJIOMHBIX MATHUTOPE3UCTUBHBIX CTPYKTYP
dusznkKa U TEXHOJIOTUS (POPMUPOBAHUS MHOTOCIOWHBIX MAarHUTHBIX HAHOCTPYKTYpP. MeToJibl
IIOJIyYEHUS U UCCIIEIOBAHUS CIIMH-BEHTUIIBHBIX U CIIMH-TYHHEIIBHBIX CTPYKTYyp. [lepciekTuBHBIE
yCTpOICTBa CIUHTPOHUKHU. TpekoBas naMsaTh. ClIMH-BEHTUIIBHBIN TPAH3UCTOP.

5. O0pa3oBaTe/ibHbIE TEXHOJOTMH, HCIOJIb3yeMble NMPH OCYIIeCTBJIEHNH 00Pa30BaTeJILHOIO
npouecca no JMCUMIInHe

B mporiecce 00yueHHs NCTIONB3YIOTCS CIIEAYIONINE 00pa30BaTeIbHBIE TEXHOIOTHU:



BBoaHas Jekuusi — JaeT mepBOe LEJIOCTHOE MPEJCTaBICHUE O NUCHUIUIMHE (MU ee
paszene) U OpPUCHTHPYET CTYIACHTa B CHUCTEME H3Y4YEHUS NaHHOW IUCHUIUIMHBI. CTyAEHTHI
3HAaKOMATCA C HAa3HAUY€HHEM U 3ajJ]adyaMH Kypca, €ro poJibl0 M MECTOM B CHCTEME Y4eOHBIX
JTUCITUIUIMH U B CHUCTEME MOJTrOTOBKHM crenuanucra. Jlaercs kpartkuii 0030p Kypca, UCTOpUs
pa3BUTHUS HAyKM M TPAKTUKH, JOCTHXKEHUS B 3TOM cdepe, MMEHa H3BECTHBIX YUYCHBIX,
U3JIATAIOTCSl TIEPCIICKTHBHBIC HAMpPaBJICHHUS WCCIeqoBaHWi. Ha 3TO JIEKIMHM BBICKA3BIBAIOTCS
METOJMYECKHE U OpraHU3allMOHHbIE OCOOCHHOCTH paboOThl B paMKax Kypca, a TakKe J1aeTcs
aHaJN3 PEKOMEHIyeMOM yueOHO-METOJMUECKOM JTUTEPATYPHI.

AxkageMuyecKkasi JeKIHSA (wm  neknus oOImero Kypca) — IOCJIEI0BaTelIbHOE
U3JI0KEHHE MaTepualla, OCYIECTBIIIEMOE MPEUMYIIECTBEHHO B BHJIE MOHOJIOTA MPETOAaBaTEs.
TpeOoBanusi K aKageMHUYECKOW JICKIIMH: COBPEMEHHBIN HAy4HBIH YPOBEHb W HACBHIIICHHAS
WH(OPMATUBHOCTh, yOETUTENIbHAs apryMEHTalus, JOCTYIHAas W TOHSATHAs pedb, YeTKas
CTPYKTypa W JIOTMKa, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHUM,
(axToB.

Axkanemudeckas JIEKIHsI, KaK MPaBUJI0, COCTOUT U3 TPEX YacTel: BCTyIIEHUS (BBEIACHHUS ),
U3JIOKEHUS U 3aKITIOYCHUS:

- BCTyIUIeHHE (BBEACHME) OIpeneiseT TeMy, IUlaH U 1enb Jekuud. OHO mpu3BaHO
3aMHTEPECOBATh M HACTPOUTH AyJUTOPHUIO, COOOIIUTH, B YEM 3aKIIFOUAETCS] MPEIMET JEKIUU U
(wn) e€ aKTyaJbHOCTh, OCHOBHas wuues (mpoOsiema, IEHTpPaIbHBIM BOIMPOC), CBSI3b C
OPEIbIIYIIUMHA W TIOCTEAYIONMMH 3aHATUSMHU, MMOCTaBUTh €€ OCHOBHBIC BOMPOCHL. BBeneHue
JOJIKHO OBITH KPATKUM U LIeJICHANPaBICHHBIM.

- U3JI0’KEHHE SIBIISIETCS. OCHOBHOM YacThIO JICKIMH, B KOTOPOH peaan3yercsi HayqHOE COJCpKaHHUe
TEMBbl, CTaBATCS BCE Y3JIOBbIE BONPOCHL, MPHUBOAUTCA BCA CHUCTEMa JOKa3aTelIbCTB C
UCTIOJIb30BaHUEM Hamboliee 11e1eco00pa3HbIX METOANYECKUX MprueMoB. Kaxoe TeopeTnueckoe
MOJIOKEHUE JIOJDKHO OBITh OOOCHOBAaHO M JIOKAa3aHO, NPHUBOAMMBIC (OPMYIHPOBKH U
oTmpeeNieH s JOKHBI ObITh YETKUMU, HACHIIIICHHBIMH TITYOOKHM COACPKAHUEM.

- 3aKJII0YeHre 0000I1IaeT B KpaTKUX (OpMYJIUPOBKAX OCHOBHBIE HIECH JIEKIIMH, JOTHYECKH €€
3aBepiias. B 3aKIr04eHHH MOTYT JaBaThCsl PEKOMEHAIMU O TOPSAKE JATbHEUIIEr0 U3y4eHUs
OCHOBHBIX BOIPOCOB JIEKLIUU CAMOCTOSITENILHO 110 YKa3aHHOU JIUTepaType.

IIpakTHyeckoe 3aHsITHE — 3aHATHE, MTOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH U
HABBIKOB U 3aKPETICHUIO TIOJyUYEHHBIX Ha JIEKIWW 3HaHUH 10 MPENI0KEHHOMY aJlTOPUTMY.

JlaGopaTopnasi padoTa — oprau3aius yaeoOHol paboThI C pealbHBIMU MaTEePUATHLHBIMU
U HUH()OpPMAIMOHHBIMH OOBEKTaMH, JKCIEpPUMEHTalIbHas paboTa C aHAJIOrOBBIMU MOJAEISMU
peanbHBIX 0OBEKTOB.

6. [lepeyeHr HMH(POPMALMOHHBIX TEXHOJOTWH, WCNOJb3yeMbIX MPH OCYLIECTBJIEHHUHN
00pa3oBaTeILHOIO Tpolecca MO JAUCIHUIJIMHE, BKJIKYasA MepedyeHb JHMIEH3HOHHOIO
NPOrpaMMHOI0 ofecnedyeHusi W HHPOPMANMOHHBIX CHPABOYHBIX cHCTeM (HpH
He00X0IMMOCTH).

B mporiecce moaroToBKM M OCYIIECTBICHHS 00pa30BaTEIbHOTO MPOIIeCca HCIIOIb3YIOTCS:
e ISl IOATOTOBKM M TIPOBEJEHUS JeKiui nporpamma Power Point u3 makera Microsoft
Office

® IS TTOMCKA YYEOHOU JTUTEPaTyphl HHTEPHET pecypchl Onommoreku SApl'yY
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7. IlepeyeHbr OCHOBHOWI W  JONOJHUTENbHOHW Yy4eOHOl  JUTepaTypbl, pecypcoB
HH(OPMANIMOHHO-TEJIEKOMMYHUKANIMOHHON ceTn «UMHTepHeT», HEO0XOAMMBIX A
OCBOEHHS JUCIHILJINHBI

a) OCHOBHasI JIUTepaTypa
1. C.C. Amnecann OcHoBbl criuaTponuky, C. [TerepOypr: Jlans, 2010.
2. H.I'. YeuenuH MaruuTHble HAHOCTPYKTYpPBI U UX IpUMeHeHne, Mocksa, MI'Y: I'panT-
Buxktopus TK, 2006.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. E.C. boposuk, B.B. Epemenko, A.C. Munbnep, Jlekuuu no maruetusmy, Mockaa,
®uszmatiur, 2005.
2. B.A. bokos, ®usuka maraetukos, C.Ilerepoypr, HeBckuii Juanexr, 2002.
C.B. Boncosckuii, Marnerusm, Mocksa, Hayka, 1971.
4. C.N. Kacarkun, H.I1. BacunseBa, A.M. MypoBbeB, CHUHTPOHHbIE
MarHUTOPE3UCTUBHBIE JIEMEHTHI U TPHUOOPHI Ha X ocHoBe, Mocksa, UITY PAH,
2005.

[98)

B) pecypchl cetu «UHTEpHET»:

1. Onexrponnsie karanoru Hb SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php)
2. DneKTpoHHO-OMONMOTeuHass  cucreMa  «YHUBEpcUTeTckas  Oubnmoreka  online»
(www.biblioclub.ru )
3. makeTbl MUKPOMarHUTHOTO MOJICIMPOBAHUS
1. math.nist.gov/oomm
2. www.magpar.net

8. MarepunanbHo-TexHn4yeckast  0aza, HeoOxoammasi IS OCyLIeCTBJICHUSA
0o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

Aynautopun, 000pyA0BaHHbIE [T TPOBEICHUS JIEKIUI U MPAKTUYECKUX 3aHATUH.
KOMHBIOTepHBIe KJIACChI U SKCIICPUMCHTAJIBHBIC CTCH/BI IJId MPOBCIACHUA na6opaTopHHx pa60T.
MynbTUMEIUIHBIA TPOCKTOP, TEPCOHATBHBIN KOMIMBIOTEp (HOYTOYK), KJAacC TEpCOHATbHBIX
KOMITILIOTCPOB, JIOKAJIbHAA CCTh C BBIXOJIOM B I/IHTepHeT.

ABTOp(BI) :

JIOIIEHT, K.(b.-M.H. Tpymwuu O.C.

(OondicHocmy, yuenas cmenety) (noonucw) (Damunus 1.0.)




IMpuaoxenne Nel k padoyeil mporpamMMme JUCHUTIIAHBI

« POuiuka MarHUTHBIX HAHOCTPYKTYpP »
(HaumeHosaHue OUCYUNTIUHBL)

DoH/1 OLICHOYHBIX CPEACTB
AJISl IPOBEACHUs TeKYylIel U IPOMEKYTOYHOM aTTecTallii CTYAeHTOB
10 TUCHUILIHHE

1. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MU HHbIE MaTepPUAJIbI,
He00X0AUuMbIe VIl OLCHKH 3HAHNH, YMeHH i, HABLIKOB M (MJ1M) ONBITA JesITeIbHOCTH,
XapaKTepUu3yWIIMUX 3TANbI (POPMUPOBAHUS KOMIIETEHIIH I

1.1 KoHTpOJIbHBIE 32 JaHUA M HHbIE MATEPHUAJIbI,
HCNOJb3yeMble B MIpoLecce TeKylleil aTrecTanun

1.2 Cniucok BONpoOCoB M (WJIN) 3aJaHUI /151 NPOBeeHHUs MPOMEKYTOYHOM aTTeCcTalluU

Cnucok BONPOCOB K 3a4eTy
1. Beenenue B Gu3MKy MarHUTHBIX siBIIeHUH. McTopus pa3BuTust Maruetusma. OCHOBHBIE
MOHATHUS Y BEIMYUHBL. MarHuTHas: MHAYKIUS U HAIIPSKEHHOCTh MAarHUTHOTO MO, EIUHULIBI
U3MEpEHMUS.
2. YpaBuenus Makcsenna. MaTerpansuas u qudepenunanbaas popma.
3. OcHoBbl MarHuTocTatuku. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenna. Cuia Amnepa.
4. KOHTYp ¢ TOKOM B MarHUTHOM I10Jie. MarHUTHbIA MOMEHT.
5. MarauTHble CBOKCTBA BellecTBa. HamMarHn4eHHOCTh MarHETUKOB. MaruuTHas
BOCITPUUMYHUBOCT.
6. Buasl marnetukoB. [luamaraetusm. [lapamaraetuszm. @eppoMarHeTusm.
7. Maruuto-MexaHn4eckue siBJieHUsl. MarHUTHBI MOMEHT OpOUTANILHOTO JIBUYKEHUS 3JIEKTPOHA.
8. CriuH 35eKTpoHa. ' MpOMarHMTHOE OTHOILIEHUE.
9. AToMHBII MarHeTU3M. KBaHTOBO-MEXaHNYECKOE OIMCAHNE MAarHUTHOTO MOMEHTA aTOMa.
IIpaBuio Xynna. MarHuTHbIE aTOMBI B IEPUOIUYECKON CUCTEME DIIEMEHTOB.
10. Aatudeppomaruernsm. deppumMarHeTH3M.
11. OcHOBBI MUKpPOMarHuTHOM Teopur. OCHOBHBIE BKJIa/Ibl B IIOJIHYIO SHEPTUI0 MarHUTHOMN
cucreMbl. YpaBaenus Jlannay-JIndmmmna-I'nnsoepra.
12. lomennast cTpykrypa peppomaraeruka. JlomeHHbie creHkr. OCHOBHBIC BUIBI JOMEHHBIX
CTEHOK.
13. OcHoBbl MarauTo-onTUkU. D ekt Dapanes. Dpdext Keppa.
14. Maraetoconpotusienne. IGdEKT aHU30TPOITHOTO MarueToconpoTusieHus: (AMR).
Dddext ruranrckoro maraeroconpotuBieHus (GMR). OcHOBHBIE MOJIETH 3TUX SIBICHU.
15. CiuHOBBIN BeHTHIIb. [[puHIIUTT pabOTHI B OCHOBHBIC IPUMEHCHHUS.
16. Cnun-TyHHEnbHasA cTpykTypa. Sdueiitka MRAM. Tononorus MaTpuLbl IaMATH.
17. MeTozibl IOJTy4EeHHS U UCCIIEIOBAHUS CIIMH-BEHTUIIBHBIX U CHUH-TYHHEJIBHBIX CTPYKTYD.



18. I[lepciekTHBHBIE YCTpOICTaa CIUHTPOHUKHU. TpekoBas nmamsaTh. CIIUH-BEHTUIIbHBIN
TPaH3UCTOP.

3ader BbICTaBJIsAETCS N0 Pe3yJIbTATAM KPAaTKOIro codece0BAHMSA CO CTYI€HTOM

2. IlepeyeHb KOMNETEHIHI, 3Tanbl UX (pOopMUPOBaHUS,
ONHMCaHHe NOKa3aTe/ell U KpUTepHeB OLCHUBAHNA KOMIIETEHIIMI HA Pa3/IMYHbIX ITanax
UX (hopMHpOBaHMS, OIUCAHNE IIKAJIbI OLICHUBAHUSA

2.1 llIkana oueHUBaHUA C(HPOPMHUPOBAHHOCTH KOMIIETEHIIMI U ee ONMCAHHe

OnenuBanue ypoBHS CHOPMHPOBAHHOCTH KOMIETCHIIM B MPOILECCE OCBOCHUS
JTUCIUIUIMHBL  OCYIIECTBIISIETCS MO CIEAYIOIeH TPEeXypOBHEBOU IIKaJe:

IToporoBelii  ypOBeHB - IPEANIONATracT OTPAKEHHUE TEX OXHUAAEMBIX pPE3yJIbTATOB,
KOTOpbIE ONpEACNSIOT MHHHUMAIbHBIA HAO0Op 3HaHWUH W (WIM) YMEHMH W (MJIM) HaBBIKOB,
IIOJIyYEHHBIX CTYACHTOM B PE3yJIbTaTe OCBOCHUS IUCUUIUIMHBL. [IOpOroBslii ypOBEHb ABIIACTCS
00s3aTEIbHBIM YPOBHEM Uil CTyJIEHTa K MOMEHTY 3aBEpIICHHMs UM OCBOCHMS JIaHHOU
JUCLUIUIAHBI.

IIpoaABMHYTHI YypOBeHb - IPEANOIAraeT ClIOCOOHOCTh CTYACHTA UCIOIb30BATh 3HAHMUA,
YMEHUs, HaBbIKM U (WJIM) ONBIT ACATEIbHOCTH, NOIYYEHHbIE NPU OCBOCHUM TUCLMILIMHBI, IS
pemeHust TpodeccuoHaNbHBIX 3a1ad. [IpoABHHYTHI ypOBEHb  MPEBOCXOAUT IMOPOTOBBIH
YPOBEHB 10 HECKOJIBKUM CYLICCTBECHHBIM IIPU3HAKAM.

Bbicokmii ypoBeHb - pesnoyaraeT CrocoOHOCTh CTYAEHTa HCIOJIb30BaTh MOTEHLUAI
UHTETPUPOBAHHBIX 3HAHUH, YMEHUH, HaBBIKOB U (WJIM) OIBITA AEATEILHOCTH, MTOJyUYEHHBIX MPU
OCBOCHMM JUCUUIUIMHBI, JUIS TBOPUECKOTO pEUIeHHS NpOoPEecCHOHATBHBIX 3afad U
CaMOCTOSITEJIbHOTO TIOMCKAa HOBBIX IOJAXOJOB B HUX PELIEHUU IyTeM KOMOMHHMPOBAHUSA U
UCIIOJIb30BaHUSI M3BECTHBIX CIIOCOOOB PpEIICHUS MPHUMEHUTENBHO K KOHKPETHBIM YCIIOBHSIM.
Bricokuii ypoBeHb

IIPEBOCXOUT IIOPOTOBBIN YPOBEHb 110 BCEM CYLIECTBEHHBIM IIPU3HAKAM.



2.2 llepeyeHb KOMIETEHUMI, 3TANIBI UX (pOPMUPOBaAHMS,
ONMHCaHUe MoKa3aTeell U KpUTepHeB OLEHUBAHUS KOMIIETeHIM
HA pa3jJMYHbIX 3Tanax ux opmMupoBaHus

JTansl IlIxajga ¥ KpuTEepPHUH OLEHUBAHMUS KOMIETEHIIUH
dhopmu- HA Pa3jIMYHBIX 3Tanax ux (popMupoBaHHs
Kox ®opma | poBaHs
KOHTPOJI (Ne | Iloka3zaTesi OlleHMBAHUS
Komie- A TeMbI IToporosbiii l;llggnb?; Beicokmii
TEeHIUH (pa3§1e.ﬂa YPOBEHD VPOBEHb YPOBEHb
O0meKyJbTYpHbIE KOMIIETEHIIHH
OomenpodeccHoHaIbHbIE KOMIIETEHIHH
IIpodeccnoHaIbHbIE KOMITETEHIMT
3narTn: OCHOBHEIE HJEH,
JeXalmpe B OCHOBE
(YHKIMOHUPOBAHUS
COBPEMEHHBIX
3JIEMEHTOB
CUHTpOHHUKHU. OO01IHe
MPUHLMUIBI TEXHOJIOTUU
dbopmMHupoBaHUs
MHOT'OCJIOMHBIX
MarHUTHBIX 1. OcHOBEI MarHeTusma B
HAHOCTPYKTYP u | o0bemMe  Kypca  oOmeil
CO3MaHUS Qusnkm 3nanme
() yHKLHOHAIBHBIX 2. OCHE)BHI:IC MIOHSTHS TeXHOMOL
3JIEMCHTOB KBaHTOBOH Teopuu Pemenne | mueckoro
CIIMHTPOHUKU Ha HUX MarteTisMa 3ama4 ¢ | mporecca
3. SIBneanss AMR u GMR
OCHOBE. 4 OCHOBEI HCIIOJIB30 | TOJIYUYCHH
IIK-3 3a4eT 1-6 YMmern: . BaHHEM s
MHUKPOMAarHUTHON T€OpUHr
Hcnonws3oBaTh 3HAHUS O 5. OcHoBHble >dQeKTHI MHKPOE’IaF MarHuTo0
CTPYKTYpEC W | MarauToonTHKH HHTHOR TYHHCTBH
(GyHKIMOHMpPOBaHKH 6. CruHOBBIH BeHTHIH 1| —OP/H bIx
3JIEMEHTOB MarHUTO-TYHHEIbHBIN :epexo;[o
CIIMHTPOHUKU JUTS | Iepexo.t
pelienus npakTndeckux | 7.  KOHCTpyKums — staeikn
uccienoBarenabckux  u | MRAM
WHXEHEPHBIX 3a1a4.
Baaners HABBbIKAMM:
Hasrpikamu
3KCIIEPUMEHTAIBHOTO U
TEOPETUYECKOTO
HCCIICIOBaHUS
MarHUTHBIX
HAHOCTPYKTYD.
3HATH: 1. Muxkpoxontpomnepsl Ha | Coznanue | Co3ganue
K4 saueT 1-6 CoBpemenHHBIE cpeacTBa | mardgopme Arduino MPOCTBIX | IPOCTHIX
aBTOMATH3ALAN 2. MHUKPOKOHTPOJIIEPHI | IPOrpaMM | Mporpam
u3MepeHnii  Ha  0ase | hupMbl National | Ha s3BIKE | M Ha
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IPOrpaMMHUPYEMBIX Instruments C++ nns | a3blke
KOHTPOJIJICPOB. 3. Cpena rpaduueckoro | Arduino | LabView
Ymern: MIPOrpaMMHUPOBAHUS

IIpoBoauTs nonoop | LabView.

CPEICTB  aBTOMAaTH3aLUH

JKCIIEPUMEHTA.

PazpabaTriBath CXEMBI

3KCTIEPUMEHTAIBHBIX

CTCHJIOB.

Bnagers HaBBIKAMM:

Coznanus

JKCIIEPUMEHTAIBHBIX

CTCHIOB  Ha  OCHOBE

MPOrpaMMHUPYEMBIX

KOHTPOJIJIEPOB.

IIpopuibHbIe KOMIIETEHUNH

3. MeToan4ecKkHne peKOMEHIAIUH NPeNoAaBaTe/ 0
10 npoueaype OueHUBaHUs 3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH,
XapaKTepU3yIIHUX 3Tanbl GopMHUPOBAHUA KOMIIETEHIUA

[enpro mporemyphbl OIICHUBAHMUSI SIBIISIETCS ONPEICIICHUE CTETICHU OBIAJCHHUSI CTYICHTOM
OKHJIaeMBIMU pe3yJIbTaTaMH OOy4YeHHUs (3HAHUSAMHU, YMEHUSMH, HaBbIKAMU U (WJIH) OMBITOM
JIeATEIIbHOCTH ).

[Ipouenypa oueHMBaHMS CTETIEHU OBIAJACHUS CTYICHTOM OXHMJIA€MBIMU pe3yJbTaTaMU
00y4eHHUs OCYMIECTBISIETCS C TOMOINBID METOAMYECKHX MAaTEpHUaoB, IMPEACTABICHHBIX B
pasnene «TumoBble KOHTPOJIbHBIE 33aHUS WIM MHbIE MaTepUasibl, HEOOXOIUMBIE AJI OLIEHKH
3HaHWH, YMEHH, HABBHIKOB U (WJIM) OMBITa JEATEIBHOCTH, XapaKTePU3YIOIMUX OTaIbl
(dbopMupOBaHUS KOMITETEHITUID

3.1 Kputepuu oueHUBaHMS CTENEHN OBJIA/ICHUS 3HAHUSIMUE YMEHUSIMHU, HABBIKAMHU H
(WIK) ONBITOM J1eATeJILHOCTH, ONPeAe/Aolue YPOBHU c()OPMHUPOBAHHOCTH KOMIIETEH LUl

IloporoBslii ypoBeHb (00IIHE XapaKTEPUCTUKH ):

— BJaJIeHUE OCHOBHBIM 00bEMOM 3HaHUII 110 IporpamMMe TUCHUTIIHHBI;

— 3HaHWE OCHOBHON TEPMHUHOJIOTHH JAaHHOW 00JIaCTH 3HAHWM, CTHJIMCTUYECKH TPaMOTHOE,
JIOTUYECKH MPaBUIILHOE U3JI0’KEHUE OTBETA Ha BOMIPOCHI 0€3 CYIIECTBEHHBIX OLINOOK;

— BJaJiecHUe HHCTPYMEHTApHEeM IUCIUIUIMHBI, yYMEHHME €ro HCIOjJIb30BaTh B PEIICHUU
CTaH/IaPTHHIX (TUTIOBBIX) 33]1aY;

— CIIOCOOHOCTH CaMOCTOSITENIFHO TPUMEHSTh THUIIOBBIE pEIIeHHs B pamMKax pabouei
MIPOrpPaMMBbI TUCHUTUIHHBI;

— YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHJOBAaHHOHN paboveil mporpaMMoi JTUCITUTIIIMHBL,

— 3HaHue 0a30BBIX TEOPHUH, KOHIENIWKA W HANPABICHHUH IO U3y4aeMOU NUCIHMILINHE;

— camocTosTeNnbHas padoTa Ha MPaKTUYECKUX U J1a0OpAaTOPHBIX 3aHATUAX, MEPUOIUYECKOE
y4acTHE€ B TpPYINIOBBIX OOCYXICHHUSAX, OCTATOYHBIH YPOBEHb KYJIbTYphl HCIOJHEHHUS
3aJaHUM.

IIpoaBuHyTHIN YpoBeHb (001IHE XapaKTEPUCTHKH):
— JIOCTaTOYHO TIOJHBIE W CHCTEMaTH3MPOBAHHbIC 3HAaHUS B O00BEME MPOrpaMMbI
JVCIIATUTHHEI,
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— WCTOJh30BAaHUE OCHOBHOW TEPMHUHOJIOTUM JIaHHOW O0JIACTH 3HAHWUW, CTHUIIHMCTUYECKU
IPaMOTHOE, JIOTUYECKH IPaBUIBHOE H3JI0KEHHE OTBETA HAa BOIIPOCHI, YMEHME JENaTh
BBIBO/IBI;

— BIIQJICHUE HMHCTPYMEHTApUEM JAMCHUIUIMHBL, YMEHHE €ro HCIOJIb30BATh B PEIICHUU
y4eOHBIX U MPO(eCcCHOHANBHBIX 33/1aY;

— CIIOCOOHOCTH CaMOCTOSITEJIBHO peIlaTh CIOXKHBIE 331a4u (IpobjaeMbl) B paMKax paboueit
MIPOrpaMMbl TUCHUILINHBI;

— YCBOGHHE OCHOBHOW W JOTOJHUTEIBHOW JUTEPATyphl, PEKOMEHIOBAHHOW paboueit
MpOrpaMMOi JUCIUIUINHBL;

— YMEHHE OpPHCHTHUPOBAThCS B 0a30BBIX TEOPUSX, KOHIICTIHUAX ¥ HAMPABJICHUAX II0
M3y4aeMOU NMCIUIUIMHE U 1aBATh UM CPABHUTEIIBHYIO OLICHKY;

— caMocCTosTenbHas paboTa Ha MPAKTUYECKUX U JIaOOpATOPHBIX 3aHATHUSAX, ydacTHE B
TPYNIIOBBIX 00CYXKICHUSAX, BRICOKUI YPOBEHD KYJIbTYPBI UCIIOJHEHUS 3aaHHA.

Boicokuii ypoBeHb (00IIHME XapaKTEPUCTUKH ):

— CHCTeMaTu3MpOBaHHble, TNyOOKME€ W  TOJHBIE 3HAHUS 1O  BCEM pasjeiam
TV CLUTIIINHBI;

— TOYHOE UCIHOJb30BaHWE TEPMUHOJOTUM JAHHOM 00JIacTH 3HAHUM,  CTUIMCTUYECKU
IPaMOTHOE, JIOTUYECKH IPaBUIBHOE H3JI0KEHHE OTBETA HAa BOIIPOCHI, YMEHME MENaTh
000CHOBaHHBIE BBIBOJIBI;

— 0Oe3ymnpedHoe BlaJlecHUe WHCTPyMEHTapueM JUCHMIUIMHBI, YMEHHE €ro MUCIOJIb30BaTh
B IIOCTAHOBKE U PEIICHUN HAY4YHBIX U MPO(EeCcCHOHANBHBIX 33/1a4;

— CIIOCOOHOCTb CAMOCTOSITENIPHO M TBOPYECKM peIlaTh CJIOXKHBIE 3aaud (IpoOjembl) B
pamkax paboyeil mporpaMMbl IUCHHUTIINHBL

— ToJHOe W TiayOOKOe YCBOGHHE OCHOBHOM M JIOTIOJIHUTEIBHOW  JIUTEPATyphl,
pEeKOMEHI0BaHHOH pabovel mporpaMMOi TUCIIMILIMHEI,

— YMEHUE OpHEHTHPOBATbCS B OCHOBHBIX TEOPHSAX, KOHLENIMUSAX W HANpPABICHUSAX 10
M3y4aeMOM JUCIUIUIMHE U 1aBATh UM KPUTHYECKYIO OLICHKY;

— AaKTUBHAas CaMOCTOsITeNbHAas paboTa Ha MPAKTHUYECKUX U J1a0OpaTOPHBIX 3aHSITHSIX,
TBOPUECKOE y4YacTHe B TPYIIOBBIX OOCYXJCHUAX, BBICOKHI YpOBEHb KYJbTYPHI
HUCIIOJIHEHUS 3aJaHUH.

3.2 Onucanue npoueaypbl BHICTABJICHUS] OLCHKH

B 3aBucuMocTH OT ypoBHS C(HOPMUPOBAHHOCTH KaXKAOH KOMIIETEHIIMHM O OKOHYaHWU
OCBOCHHS TUCIHUIUTUHBI CTYICHTY BBICTABIISCTCS olleHka. Bua omeHkn («3auTeHO,
«HE3aYTEHO») ompenensercss padoyeil mporpaMMol TUCIMILIMHBI B COOTBETCTBUU C y4EOHBIM
TUTAaHOM.

OneHka «3a4eT» BBICTABISETCA CTYICHTY, y KOTOPOTO Kaxaas KOMIIETEHIIHS
(TTOTTHOCTBIO WM YACTUYHO (popMUpyeMasi TaHHOHN JUCIUTIIMHON) cpopMUpOBaHA HE HIDKE, YEM
Ha IMOPOTOBOM YPOBHE.

O1eHKa «HE3aYTCHO» BBICTABIISICTCS CTYJCHTY, Y KOTOPOTO XOTsI ObI OJTHA KOMITCTEHIHSI
(TMTOJIHOCTBIO WMJIM YAaCTHYHO (popMupyemasi TaHHOW TUCHMIUIMHON) chOopMUpOBaHA HMXKE, YeM
Ha IIOPOTOBOM YPOBHE.
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IMpuioxenne Ne2 k padodeil mporpamMMme I CHUTIIAHbBI

« DHU3UKAa MATHUTHBIX HAHOCTPYKTYP »
(HaumeHosaHue OUCYUNIUHBL)

MeTonnquKne YKazaHud QJIl CTYACHTOB 110 OCBOCHHIO JTUCITUIIJIUHBI

OcHoBHOI (hopMOI H3JIOKEHHsI MaTepuaia 1o JucHuIUIinHe «Ddu3nka MarHUTHBIX
HAHOCTPYKTYp» SIBIISIOTCSL JIEKIMM B o0beMe 16 4YacoB. DTO CBS3aHO C HEOOXOAWMOCTBIO
OTNMCAHUS OCHOBHBIX MOHITHH U 3aKOHOB MarHeTU3Ma.

Ha naGopaTopHbIX 3aHATUSAX CTYJEHTHI ( MO PYKOBOJCTBOM MpPENOJaBaTessl) MPOBOIST
SKCIIEPUMEHTANIbHBIE  HCCIIEOBAaHUS  OOpa3loB OHO- M  MHOTOCIOWHBIX MarHUTHBIX
HAHOCTPYKTYp, @ TAKXKE TECTOBBIE PACUEThl B paMKaX MUKPOMAarHUTHOro MojaenupoBaHus. [lpu
3ToM o0co0oe BHUMAaHHUE YJeseTcs aHajdu3y IOoJydyaeMbIX MJaHHBIX M HUX (QU3NYEeCKOU
MHTEPIIpETALUH.

Jlis ycmemHoro OCBOEHHS AMCLUMILIMHBI Ba)KHO AKTUBHOE Yy4YacTHE CTYJIEHTOB Ha
7a00paTOPHBIX 3aHATHAX, a TaKXKe HUX CcaMoCTosATeNnbHas pabora aoma. Pexomenmyercs
peryisipHoe MOBTOPEHUE MPOACHHOTO MaTeprala U YTeHHEe PEKOMEHJOBAaHHOM JINTEPATypBhI.

B koHIe cemecTpa CTYAEHTHI CHAIOT 3a4eT, KOTOPHI MPOBOIUTCS B (OpPME YCTHOTO
oIpoca Mo CIHUCKY BOIPOCOB.

OcBoUTb BOIIPOCHI U3JIaTa€Mbl€ B JAaHHOM KypCE CaMOCTOSITENBHO CTYAEHTY J1OCTaTOYHO
cnoxHo. [ToaTomMy mocenieHre ayAUTOPHBIX 3aHITUH ABISETCS HEOOXOANUMBIM.

YyeOHo-MeToaHIECKOE 00ecreyeHue
CaMOCTOSITe/IbHOI PadOThI CTYIEHTOB 0 JUCIHUIJIMHE

a) OCHOBHasI JIUTepaTypa
1. C.C. Annecaun OcHoBbl cimHTpoHUKH, C. [TeTepOypr: Jlans, 2010.
2. H.I'. YeuennHn MarautHble HAHOCTPYKTYpbI U UX npumeHenue, Mocksa, MI'Y: I'pant-
Buxktopus TK, 2006.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. E.C. boposuk, B.B. Epemenko, A.C. Munbnep, Jlekuuu no maruetusmy, Mockaa,
®uszmatiur, 2005.
2. B.A. bokos, ®u3uka maruetukos, C.IletepOypr, HeBckuii J{nanekr, 2002.
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[98)

C.B. Boncogsckuii, Marnerusm, Mocksa, Hayka, 1971.
4. C.N. Kacarkun, H.I1. BacunseBa, A.M. MypoBbeB, CHUHTPOHHbIE

MarHUTOPE3UCTUBHBIE JIEMEHTHI U TPHUOOPHI Ha X ocHOBe, Mocksa, UITY PAH,
2005.

B) pecypchl cetu «HTEpHET»:

1. Dnexrponnsie karanoru Hb SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php)
2. DneKTpoHHO-OMONMOTeuHass  cucreMa  «YHUBEpcUTeTckas  Oubnmoreka  online»
(www.biblioclub.ru )
3. makeTbl MUKPOMarHUTHOTO MOJICJIMPOBAHUS
3. math.nist.gov/oomm
4. www.magpar.net
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