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1. Illean ocBOEHMSI AN CIUIIJIMHBI

HGHBIO OCBOCHHA NUCHUIINIMHBI ABJIACTCA HU3YUYCHUC MCTOHOB pacycTa H€I>'ITpI/IHHBIX

MIPOLIECCOB B YCJIOBUSX CBEPXHOBOMU C KOJIJIATICOM LIEHTPaIbHON YacTH.

2. MecTO AMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl aCIIHPAHTYPbI

JlaHHast TUCIUTUIMHA SIBISICTCS TUCITUTIIMHOM 1O BEIOODY.

3. IIlnanupyemMble pe3yJIbTAThl OCBOCHHUS AN CIMILIMHBI: -

B PE3YIbTATC OCBOCHUA NUCHHUIUIMHBI ACITUPAHT JOJIZKCH:

3HATh:
[ ]

YMmerh
[ ]

napaMmeTpsl Cpelbl B pa3HbIX YacTSIX CBEPXHOBOW (A1p0O, BHYTPEHHS M BHELIHSIA
000J104YKa), UX U3MEHEHHE C TEUYCHUEM BPEMEHH;

OCHOBHbBIE HEUTPHUHHBIE IIPOLIECCHI B YCIOBUAX CBEPXHOBOM;

METOJIbl pacuera KBaJgpara S-MaTPUYHOIO 3JIEMEHTAa HEHUTPUHHBIX IIPOLIECCOB BO
BHEILIHEM MarHUTHOM II0JIE;

METOJBl pacyera CKOPOCTEH HEWTPUHHBIX IIPOLECCOB M SHEPIUU-UMITYJIbCA,
IepeaaBaeMoro OT HEMTPUHO K CPEee C YYETOM BIIMSHUS MAarHUTHOTO TOJI U BHEIIHEH
Cpenbl, YaCTUYHO IPO3PAYHOM IJI1 HEUTPHUHO.

paccYUTBIBaTh XMMUYECKUE MOTCHIIMANIBI YACTULl CPEbl CBEPXHOBOM C YYETOM BIIMSHUS
MarHUTHOTO MOJIA;

IIOJIy4aTh KBaApaThl S-MaTPUUYHBIX 3JIEMEHTOB OCHOBHBIX HEWTPHUHHBIX IPOLECCOB B
CBEPXHOBOMW C y4€TOM BIIMSIHHUSI MATHUTHOTI'O TOJIS;

paccYUThIBaTh MAKPOCKONMYECKYIO NEpeaady SHEPruu U UMITYJbCa OT HEUTPUHO CpeEleE,
XapaKTEepPHbIE BPEMEHA OCHOBHBIX HEUTPUHHBIX IIPOLIECCOB.

Baagers HaBbIKaAMM:

pvaeTa HGfITpPIHHBIX HpOIIGCCOB BO BHCIIIHEM MArHuTHOM II0JIC 1 YHaCTHUYHO Hp03paqH0ﬁ
JUIl HEUTPUHO Cpelie.

4. O0beM, CTPYKTYpa U cOAepPKaHHe TUCHUIINHBI

OO6miast TpyJ0€MKOCTh AUCIUIUIMHBI COCTABIISET 3 3aUeTHbIe eAuHUIL, 108 akaj. yacos.
Ne Tembl (pa3aesnbl) C Buabl yueOHbIX 3aHATHI DopMbI TEKYILIETO
n/n AUCIHUNIHHBI, e U UX TPYI0E€MKOCTh KOHTPOJIsI
HX CO/iepPIKaHUe M (B akageMHYeCKHUX 4acax) YCIIEeBAeMOCTH
ec
T | nex | mpa | ma6 | xom | cam
P | uun | xtu | opa | cym | ocr ®opma .
qec TOp bTa osTe NPOMEKYTOTHOU
Kie | Hple | MU | JIbH arrecTalMu
ast
pab
oTa
1 2 1 0 11 3amganus Ui
CaMOCTOSATEIIbHOU
paboTHI




2 2 1 1 12 Samanus 1isd
CaMOCTOSITENILHOM
paboTHI

3 2 1 1 11 Samanust 1id
CaMOCTOSITEILHOM
paboTHI

4 2 1 1 11 Samauust 1isd

CaMOCTOSITEIbHOM
paboTHI

5 2 1 11 Samauust 11

CaMOCTOSTCIBLHOM
paboTHI

6 2 1 1 12 SamaHus Wit

CaMOCTOSTCILHOM
paboThI

7 2 1 1 12 Samanus i

CaMOCTOSITCILHOM
paboThI

8 2 1 1 12 Samanus it

CaMOCTOSITCILHOM
paboThI

Bcero 108 gac. 8 6 2 92

Conep:xxanue pa3iesioB AUCHUNIHHBI:

Tema 1. OOmue cBegeHHSI 0 CBEPXHOBBIX € KOJLUIANCOM LEHTPAJIbHOW 4YacTH, HX
KJIaccupuranms.

Knaccudukanusi cBepXHOBBIX, OCHOBHBIE 3Talbl B3pbiBa. [lapameTpsl cpeabl siipa CBEPXHOBOIA,
muddy3noHHOe TPUOIMKEHUE pacnpocTpaHeHusi HeiltpuHo. [lapameTpsl cpelbl BHYTpEeHHEH
O60JIO‘IKI/I, BJIMSHHAE HAa HEE CHUJIBHOIO MArHUTHOTO ITOJS. AHAJIMTHYECKHE HpI/I6JII/I)KeHI/I$I JJIA
HEPaBHOBECHOM (YHKIIMU pacrpeesieHus: HEHTPUHO.

Tema 2. BoaHoBasi (yHKIHMS 4YacTHUI[ CO CNUHOM 1/2 BO BHeIIHEM MATHUTHOM IIOJIe.
Martpuua nJIOTHOCTH TAKUX YaCTHIL.

BonnoBast gyHKus yactull co cnuHoM 1/2 B GecnoneBoM citydae. MaTpuia MI0THOCTH TaKuX
yactul. Hepensarusucrckuii npenen. Penienue ypaBHeHus [lupaka BO BHEIIHEM MarHMTHOM
10JI€ AJIS YacTul| co CMHOM 1/2. Matpuia NjIOoTHOCTH 3apsDKEHHBIX YaCTHIl YaCTHIl CO CIIMHOM
1/2, HepenATUBUCTCKUH Tpeaes.

Tema 3. KBagpar S-MaTpH4HBIX 3j1eMEHTOB 0OeTa NMPOLECCOB BO BHELIIHEM MAarHUTHOM
nouie.

Brruncnenune S-MaTpUUHBIX 3JIEMEHTOB OeTa MPOIECCOB B HHU3KOIHEPIrEeTHUECKOM IIpeserie.
KBagpat S-MaTpu4HbIX 371eMEHTOB OeTa IPOLECCOB BO BHEIIIHEM MArHUTHOM I10JIE.

Tema 4. Kodpuuuenr usnydeHusi 6eTa npoueccoB B yCJI0BHAX CBEPXHOBOI.

Kospduunent nsznyuenus Oera mpoueccoB i PEISITUBUCTCKOW YMEPEHHO BBIPOKIECHHOM
CpeIbl C YYEeTOM HEMPO3PAayHOCTH Cpeabl s HelTpuHHOro wu3nydeHus. Ckopoctu Oera-
IPOLIECCOB, YHEPTUS U UMITYJIbC, lIepeJaBaeMas 0T HEUTPHHO cpefie.

Tema 5. KBagpar S-MaTpU4HBIX 3JIeMEeHTOB 0eTa MPoOIECCOB BO BHENIHEM MATHUTHOM



noJie.
Bprunciienue  S-MaTpUYHBIX  3JIEMEHTOB  HEUTPHHO-3JIEKTPOHHBIX MmpoueccoB. KBaapar
S-MaTpUYHBIX 3JIEMEHTOB HEUTPUHO-3JIEKTPOHHBIX ITPOLIECCOB BO BHEIIHEM MArHUTHOM TIOJIE.

Tema 6. JHeprusi 1 UMIYJIbC, NlepeaBaeMble B HCHTPHHO-)JICKTPOHHBIX Ipoleccax cpene
CBEPXHOBOM C MATHUTHBIM I10JIEM.

Brrunicnenue s3HepruM U UMITyJbca, IEPEIABAEMOr0 B HEUTPUHO-3JIEKTPOHHBIX IIPOLIECCAX CPeEsle
B YCJIOBHSIX CBEPXHOBOW C MATHHUTHBIM MOJIEM. YUYET HENPO3PAYHOCTH CPEIbl JUIsl HEUTPUHHOTO
U3ITyUYEHUS.

5. O0pa3oBare/ibHbIe TEXHOJOTHH, B TOM 4YHCJ€ TEXHOJOTHM 3JIEKTPOHHOIO 00y4deHHMs W
AUCTAHIHMOHHBbIC O00pa3oBaTeJbHbIC TEXHOJOTHH, HMCHOJb3yeMble NPH OCYIIECTBJICHHHU
o0pa30BaTe/IbHOIO MpoLecca 1o JHCUUIIINHE

B npouecce o0yueHust HCHOIB3YIOTCS Cleayolne 00pa3oBaTebHbIe TEXHOJIOTHU:

BBogHasi JieKnusi — 1a€T MEPBOE ILIEJIOCTHOE IMPEICTaBICHME O [IUCLUUIUIMHE W
OpUEHTHPYET CTYJAEHTAa B CUCTEME M3Y4YEHHS JaHHOM nucuuIuiMHbl. JlaeTcst kpatkuili 0630p
Kypca, UCTOpHs Pa3BUTHUA HAYKU U NPAKTHKH, JOCTHKEHHsS B 3TOH cdepe, UMEHa MU3BECTHBIX
YUEHBIX, M3JIaraloTcsi IEpCHEKTUBHbIE HampaBieHus wucciaenoBanuid. Ha »3toit  nexkuuun
BBICKA3bIBAIOTCSI METOJIMYECKHE M OPraHW3alMOHHBIE 0OCOOEHHOCTH pabOThl B paMKax JaHHOU
JUCIUIUIMHBL, @ TAKXKE JAeTCsl aHaJIN3 PEKOMEHyEeMOM JINTEpaTyphl.

AxageMu4ecKas JeKIHUs ¢ 3JIeMeHTAaMH JIEKIMHU-0ecebl — II0CIIE10BAaTEIIbHOE
U3JI0’)KEHUE MaTepuaja, OCylIeCTBIsIEMOE IPEUMYIIIECTBEHHO B BUJE MOHOJIOra MpernoaaBaTes.
OneMeHThl JeKuuu-Oecenbl 00eCneunBalOT KOHTAKT IpenojaBareis ¢ ayauTopued, uTo
MO3BOJIIET NPUBJIEKATh BHUMAHWE aCHUPAHTOB K Hauboyiee BaKHBIM TeMaM JUCLMILIUHBI,
aKTUBHO BOBJEKAaTb MX B Y4eOHBIH MpoIlecC, KOHTPOJIUPOBATH TEMI H3JIOXKEHHUS Yy4eOHOro
MaTepuaia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSTHSI.

IIpakTHyeckoe 3aHsAATHE — 3aHATHE, IOCBSILEHHOE OCBOECHUIO KOHKPETHBIX YMEHUN H
HaBBIKOB 110 3aKPEIUICHUIO MOTYYEHHbIX Ha JIEKI[UN 3HAaHU.

KoHcyabTanum — BHJ yueOHBIX 3aHATUH, SBIAIONMICS OAHOM U3 (GopM KOHTpOJIs
CaMOCTOSITENIbHOM  paboThl acnupaHToB. Ha KOHCynbTanmusx MO NPOChOE acHUpaHTOB
paccMaTpuBarOTCsl HauOoJjiee CIOXKHBIE pas3jieibl JUCLUIUIMHBL, IPErnojaBaTellb OTBEYaeT Ha
BOIPOCHI aCIUPAHTOB, KOTOPHIE BO3HUKAIOT Yy HUX B MPOLIECCE CAMOCTOSITENIbHOM pabOTHI.

B mponiecce 00y4eHUsT HCMOMB3YIOTCS CIEIYIOIINE TEXHOJIOTHH JIEKTPOHHOTO 00YYEeHHUs
U TUCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUHU:

DJIeKTPOHHBIN yueOHbIl Kypc «BblunciieHue HEHTPUHHBIX NMPOIECCOB B YCJOBHAX
cBepxHOBOID» B LMS DuiekTponnslii yausepcuretr Moodle SIpI'Y, B koTopom:

- IPEICTABICHBI 3aJaHusl JJII CAMOCTOSITEbHOW pPa0OTHl acCIUPAaHTOB [0 TeMaM

JTUCIUILTUHBL;

- PEJICTABIIEH CITUCOK JIUTEPATYPhI, PEKOMEHTyEMOM Il OCBOCHHS TUCIIUTUIUHBL;

- mpeacTaBieHa uHpopManus o (opme M BpeMEHH NPOBEACHHUS KOHCYJIbTALMMA IO

AUCHUIUIMHE B CIy4ac UX NPOBCACHUA B JUCTAHIUOHHOM (bopMaTe B PCIKUMC OHJIAMH.

6. [lepeyeHb OCHOBHOW W JAONOJHHMTEJIbHOH JIMTEPATYypPbl, PeCypcOB HH(OPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOU ceTn «MHTepHeT» (PH HEOOXOAUMOCTH), PEKOMEHIYyeMbIX sl
OCBOCHUSA TUCHHUIIINHEI

a) OCHOBHAasI JIUTEpPaTypa

1. I'BozneB A. A., Orues U. C., Ocokuna E.B. HeliTpuHHbBIE NPOLIECCHI BO BHEITHEM
MAarHMTHOM T10JI€ B TEXHUKE MATPUIILI INIOTHOCTH. Apocnane: Apl'Y, 2012. 48 c.



(http://www.lib.uniyar.ac.ru/edocs/iuni/20120703.pdf)

0) 1OMOJIHUTEIbHAS JIUTepaTypa
1. Kysueno A. B., Muxees H. B. DnekTpociiabbie IIpoIecchl BO BHENTHEH aKTUBHOU
cpene. SApocnapan: Apl'Y, 2010. 336 ¢.
(http://www lib.uniyar.ac.ru/edocs/iuni/20100730.pdf)
2. I'pozgeB A. A., Oraes U. C., UnctaxkoBM.B. Bpenenue B pensITHBUCTCKYIO
acTpO(U3UKY U COBPEMEHHVYIO KOCMOJIOTHIO. Spocaapns: Apl'Y,2013. 99 c.
(http://www.lib.uniyar.ac.ru/edocs/iuni/20130710.pdf)

B) pecypcbl cetu « UHTEepHET) (IPH HEOOXOAUMOCTH)
ABTOMaTtm3upoBaHHas  OuOnmoreuHo-uHpopmanuonHas cucrtemMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

7. MaTepunajibHO-TeXHH4YecKasi 0a3a, Heo0XoUMAast /ISl OCYLeCTBJIeHHA 00Pa30BaATEJILHOIO
npouecca no JUCHUIINHE
MarepuanbHO-TexHHUYEeCKast 0a3a, He0OX0oaUMas IJIsl OCYIIECTBICHUSI 00pa30BaTEIHLHOTO
nporecca 1o AUCHUIUIMHE BKJIIOYAeT B CBOM COCTAB ClielhaibHbIe TOMEIICHHUS:
- y4eOHbIe ayIUTOPHUH I IPOBEICHUS 3aHIATUH JIGKLIMOHHOTO TUTIA;
- yueOHBIC ayAUTOPUH JJI POBEJCHUS MTPAKTUUECKUX 3aHATHH (CEMUHAPOB);
- y4eOHbIe ayIUTOPHH ISl IPOBEICHUS TPYNIOBBIX U WHAMBUYaIbHBIX KOHCYJIbTAIHH,
- yueOHbIe ayAUTOPUU JJIs TPOBEICHUS TEKYIEro KOHTPOJIA U IPOMEKYTOUHOM aTTeCTalluH;
- IOMEIIEHHUS JUIsl CAMOCTOSITENIbHON pabOTBhI;
- IOMEIICHUS [T XpaHEeHUs U MPOPUIAKTHYECKOTO OO0CITYyKHUBaHHUS 000pY10BaHUSI.
[TomerneHust Al CaMOCTOSTENBLHON pabOThl 00YYarOMIMUXCS OCHAIIEHBI KOMIBIOTEPHOU
TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUEHHS K ceTu «HTepHeT».

ABTOp:

JomueHT kadenpsl TeopeTHIecKo PU3nKH, K.¢.-M.H. N.C. Ornues
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IIpuioxenne Nel k paboueil nporpaMme AUCHHUIINHBI
«BblunciieHue HEHTPUHHBIX POLECCOB B YCJIOBHAX CBEPXHOBOIN»

OneHoYHBIC MATEPHAJIBI
AJIs1 IPOBe/IeHUsl TeKyllell W/MJIH IPOMeKYTOYHOM aTTecTaluu
ACNHMPAHTOB MO AUCHMIIIHHE

1. KonTpoubHble 3a1aHuA U (WJIN) HHbIE MATEPHUAJIbI,
HCIoJIb3yeMble B NpoLecce TeKylero KOHTPoJIs ycreBaeMOCTH

3agaHus 1J151 CAMOCTOAITEILHON PadoThI

Pacuer XMMHUYECKMX NOTEHIMAIOB 3JIEKTPOHOB M HYKJIOHOB B YCIIOBHSIX CBEPXHOBOW C
MarHUTHBIM I10JIEM B IIPEATIOI0KEHUH JIOKAJIBHOTO TEPMOIUHAMUUYECKOTO PABHOBECHSL.
Bonnosas ¢pyHkuus gactuil co ciiHOM 1/2 BO BHEIITHEM MarHUTHOM TIOJI€.

Marpuna mMJIOTHOCTH YacTHIl €O CHMHOM 1/2 BO BHEUIHEM MarHUTHOM IIOJIE,
HEPEJIITUBUCTCKUM MPEIEN.
Brruncnenue kBajpara S-MaTpUUHBIX 3JEMEHTOB 0OeTa MpPOIECCOB BO BHEIIHEM MAarHUTHOM
oJe.
Pacuer koadduurenTa uznmyueHust 6eTa-mporeccoB B YCIOBUIX CBEPXHOBOM ¢ MarHUTHBIM
nojieM. Berancinenne ckopocTel MpoLECCOB M HEPIHU-UMITYJIbCA, NIEPEIaBAEMOr0 Cpele B
6era mpoliieccax ¢ yueToM €€ YaCTUYHOM MPO3pauHOCTH JAJIs1 HEUTPUHO.
Borunicnenue kBagpara S-MaTpUYHBIX 3JIEMEHTOB HEUTPUHO-3JIEKTPOHHBIX IPOLIECCOB BO
BHEIIIHEM MarHUTHOM IIOJIE.
Pacuer sHeprum M umIylbca, MEPENaBa€MOrO Cpele CBEPXHOBOM B MAarHUTHOM IIOJIE B
HEUTPUHO-2JIEKTPOHHBIX IIPOLECCAX C YYETOM YaCTUYHO MPO3PAYHOCTH Il HEUTPUHO.

2. Cnucox BONpocoB U (WJIN) 3aJaHUI 1JIs1 IPOBeJeHUs IPOMEKYTOYHON aTTecTalluu
Cnucok BOIPOCOB K 3a4eTy:

Knaccudukanmsi cBEpXHOBBIX € KOJUIANICOM LIEHTpaibHOUM yacTu. [lapameTpsl cpenbl B siape
U BHYTPEHHEH 0007I0YKH CBEPXHOBOM.
Pacuer XMMHYECKMX NOTEHLIMAIOB 3JIEKTPOHOB M HYKJIOHOB B YCIIOBHSX CBEPXHOBOU C
MarHUTHBIM MOJIEM B MIPEANOI0KEHUH JIOKAJTbHOTO TEPMOJIMHAMUUYECKOTO PAaBHOBECHSI.
BonHoBast pyHKIMS yacThIl co ClTMHOM 1/2 BO BHEIIIHEM MarHUTHOM IIOJIE.

Matpuiia MJIOTHOCTH YacTUI[ CO CHOUHOM 1/2 BO BHEIIHEM MAarHUTHOM IIOJIE,
HEPEJSITUBUCTCKUM MPEJE.
Brruncnenue kBagpara S-MaTpUYHBIX 3JIEMEHTOB OeTa MPOLIECCOB BO BHEIIHEM MAarHUTHOM
ToJIE.
Pacuer xoaddunrienta usnyuenus 0eTa-mporeccoB B YCIOBHUSIX CBEPXHOBOM C MarHUTHBIM
II0JIEM. BBIUMCIIEHHE CKOPOCTEH MPOLECCOB U DHEPrUU-UMITYJIbCA, TIEPEIaBAEMOrO Cpele B
OeTta mpoleccax ¢ y4eToM €€ YaCTUYHOW MPO3PAYHOCTH 11 HEUTPHHO.
Borunicnenue kBagpara S-MaTpUYHBIX 3JIEMEHTOB HEWTPUHO-3JIEKTPOHHBIX IPOLIECCOB BO
BHEILIHEM MAarHUTHOM IIOJIE.
Pacuer sHeprum M umIylbca, IEPENaBa€MOIO Cpele CBEPXHOBOM B MAarHUTHOM IIOJIE€ B
HEUTPUHO-3JIEKTPOHHBIX IIPOLIECCAX C YUETOM YaCTUYHO MPO3PAYHOCTH JIJIsi HEUTPHUHO.

2.1 Onucanmne npoueayphbl BbICTABJICHHUSA OLICHKH



3aueT BBICTABISETCS 10 Pe3yIbTaTaM BBIIOJHEHUS TEKYIEeH caMOCTOSITETbHOM paboThl U
cobeceJ0BaHus TI0 BOIIPOCAM K 3aUeTy.

OreHka «3a4eT» BBICTABISETCS CTYACHTY, KOTOPBIN BIa/ieeT OCHOBHBIM 00bEMOM 3HAHUN
0 OpOrpaMMe€ JNUCLUIUINHBL, 3HAeT OCHOBHYIO TEPMHUHOJIOTHH MAHHOW OOJACTH 3HAHW; JIOTHYECKH
OpaBUWIBHO H3JIara€T Marcpuajl; OTBCUYACT Ha BOIIPOCHI 663 CYHIECTBECHHBIX OH_II/I6OK; BJIaeeCT
WHCTPYMCHTAPUCM AJUCHUIUINHBI, YMECT €ro MCIOJb30BaTh B PCIICHUU CTAHAAPTHBIX (TI/IHOBLIX) 3a1a4,
CHOCO6CH CaMOCTOSTCIIBHO HpI/IMeHSITB TUIIOBBIC pemeHI/m.

OrieHKa «HE3a4TEHOY BBICTABIICTCS CTYJICHTY, KOTOPBINA HE BIa/IeeT OCHOBHBIM 00bEMOM
3HAHUM 1O MPOTpaMMe TUCIMIUIMHBI, HEe 3HAET OCHOBHYIO TEPMHHOJOIUHU JAHHOW O0JACcTH 3HAHW;
JIOTHYCCKU HCHpaBI/IJII)HO n3jaract MaTepI/IaJ'I; OTBE€YACT Ha BOHpOCI)I C CYHICCTBCHHI)IMI/I OIHI/I6KaMI/I; HEC
BJIAACCT HUHCTPYMCHTApHUCM JUCHUILUIMHBI, HC YMCECT Cro HCIOJIb30BaTh B PCHICHUN CTAHAAPTHBIX
(TI/IHOBBIX) 3aJ1a4, HC CHOCO6CH CaMOCTOSTCIIBHO HpI/IMeHSITI) TUIIOBBIC peHIeHI/IH.



