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AHHOTANMA

Kypc neknuii «TypOyneHTHOCTh B KOCMHUYECKOH IUTa3Me» COAEPKUT OCHOBHBIC CBEIICHHS O HEIUHEHHBIX
BOJIHOBBIX IpoIleccax B IUIa3Me, B YaCTHOCTH, B HEOJHOPOAHOM MarHutocgepHoi ria3me. B ero ocHose
nekat 6a30Bble MIPEACTABICHHS IEKTPOANHAMUKY CIUIOIIHBIX CPE/l ¥ KHHETHYECKOH TEOpHUH.

Kypc nocasiieH BOJHOBBIM IpolieccaM B KOCMUUECKOH Iu1a3Me. PaccMaTprBaroTCsi BOJIHOBbIE MOJIbl, KOTOPBIE
CYLIECTBYIOT B MarHMTOAaKTHUBHOW IUTa3Me, B YaCTHOCTH, B MarHutocdepe 3emnu. M3ydaercs AuHaMUKA
SHEPTUYHBIX 3apsDKEHHBIX YacTHIl B MarHuTocepe M HX PE30HAHCHOE B3aMMOJCHCTBHE C Pa3IMYHBIMHU
BOJIHOBBIMH MOJaMH. B KoHIIe Kypca u3i1aratoTcsi COBpEMEHHBIE 3aJ]adl M HEPELIeHHbIE POoOIeMbl B TEOPUHU

BOJTHOBBIX MTPOIIECCOB B KOCMUYECKOH IIa3me.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

3HaKOMCTBO CTYAEHTOB C OCHOBHBIMHU MJESIMH, METOJAMH M pe3yJbTaTaMH B TEOPUH TypOYJIEHTHOCTH

IJ1a3MBI.

33]13‘[1/[ JAUCHUIIINHBI

[IpuoOpereHne CTyeHTaMU CIIOCOOHOCTH TMapaMETPUYECKOr0 aHaliu3a IPOIECCOB TYypOYJICHTHOCTH
TTa3MbI B BEIOOpA TIO/IX0/1a JIJIsl PEIICHUS] KOHKPETHBIX 32/1a4 B KOCMUYECKOM T1a3Me.

2. llepevyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBAaHUH B 001aCTH
(oTOHMKH ¥ ONITOMH(POPMATHKI

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MareMaTHKH W (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o06nactu (POTOHUKH U ONITOMH(OPMATUKA

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpoOiemMax HayKH U TEXHHKH B 001aCcTH cBOeH
po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-4 Crioco6eH ycrenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHSA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcClIeI0BaHUN

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KA4eCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
HKCTIEPUMEHTAIbHBIE METO[bl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ HHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI




3HATh:
OCHOBBI TEOPUH JINHEHHBIX U HEIMHEHHBIX BOJHOBBIX MPOIECCOB B MAarHUTOAKTUBHOM TIIa3Me.

YMETh:
aHAM3UPOBATh CITyTHUKOBBIE JAaHHBIE IO H3MEPEHUSM BOJH M TIOTOKOB 3apsKEHHBIX YacTHII,
(hopMynmupOBaTh U peNIaTh COOTBETCTBYIONINE BOJHOBBIC 33 1a4H.

BIAJCTh:
OCHOBHBIMH METOJIaMHU W TIOJIXOJIJaMH K PEIICHUIO JIMHCWHBIX U HEeJIMHEHHBIX BOIHOBBIX 33734 (PU3UKH
KOCMHYECKOH IIJIa3MBblI.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| BonHbl B XOJIOAHONM MarHUTOAKTUBHOM 10 10
a3me
) Henuneiinele BOMTHOBBIE TPOIECCHl B 10 10
OJTHOPOJHOM I1a3me
3 Pe3oHaHCcHOE B3aMMoOAEHCTBHE BOJIH H 10 10
4acTUIl B HEOMHOPOAHOM I1a3me
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. BoiHBI B XOJIOTHOM MarHUTOAKTHBHOM IUIa3Me

1. TeHzop MPOBOAMMOCTH U TEH30P JUIEKTPUUECKON MTPOHUIIAEMOCTH XOJIOTHON MarHUTOAKTUBHOM
riasmbl. O0mas cucteMa ypaBHEHHH [UIs SJIEKTPOMAarHUTHOTO TIOJISt B XOJIOIHONW MarHUTOAKTUBHOMN
IU1a3Me B JIMHEHHOM NPUOINKEHHUH.

2. OOuiee AMCIIEPCHOHHOE COOTHOIICHWE W TONSIpH3alMoOHHbIE Kod(dduimeHTsl. J(ucnepcuonHoe
COOTHOIIGHHE M TMOJSpU3AIMA BOJIH B CiIydae NPOAOJBHOIO paclpocTpaHeHus. Pe3oHaHCHBIE
YacTOTHl M YacTOThl OTCEUKM IS PA3IM4YHBIX COOTHOLICHUH MeXIy IIa3MeHHOH ( op ) u
LUUKJIOTPOHHOM ( (OC ) 4aCTOTaMH.

3. BonHOBBIE MOZIBI B XOJIOAHOW MarHUTOAKTHBHOM IJIa3Me: albBEHOBCKUE BOJHBI, MAarHUTO3BYKOBBIE
BOJIHBI, CBUCTOBBIE BOJIHBI, Z-MO/1a, OOBIKHOBEHHAsI U HEOOBIKHOBEHHAS BOJIHBL. CBUCTOBBIC BOJIHBI B
MPHUOIINKESHUU ®p2 >> oc2. Yron Kanapsua. Teopema Ctopu.

4. KsazmanekTpocTtaTudeckue (IPOJONbHBIC) BOJHBI B XOJOIHOW MarHUTOAKTUBHOM IUIa3Me.
JIUCLIepCHOHHBIE ~ COOTHOLICHUS A KBa3HAJIEKTPOCTATHUCCKUX  HIDKHE-THOPUAHBIX |
BEPXHE-TUOPHIHBIX BOJH.

2. HenuHeliHble BOJHOBBIE TPOLIECCHI B OAHOPOIHOM IIIa3Me

1. OcHOBHBIE TpPENNONOKEHUS M YpaBHEHHs KBa3WIMHEHHOW Teopuu. Cucrema ypaBHEHHI
KBa3WIMHEHHOU TEOPUU JJIs1 ICHTMIOPOBCKUX BOJIH.




2. Henuneiinas Teopust 3aryxanus Jlanmay Juist JIGHTMIOPOBCKOUM BOJHBI: MPHUONMKECHUE 3aJIaHHOTO
nonsi, Teopusi O’Huna. Teopust pe3oHaHCHOE B3aWMOJEHCTBHE BOJH M YaCTHULl B MarHUTOAKTUBHON
IU1a3Me B CJlydae IIPOAOJIbHOTO PaclpOCTPaHEHUs: YpaBHEHUE AJI SHEPIMU BOJIHBI, KHHETUYECKOE
YpaBHEHHE ISl PE30HAHCHBIX YACTHIL U €70 PELIEHNE, BEIYUCICHUE NHKPEMEHTA.

3. Pe3onaHcHOE B3auMOJEICTBHE BOJIH M YacCTUIl B CIIydae pPaclpOCTPaHEHUs BOJIHBI IO YIJIOM K
BHEIIHEMY MarHMuTHOMYy monto. IlpuOmikeHne H30JMpOBaHHBIX pe3oHaHcoB. IlepekpriTue
PE30HaHCOB, KpuTepuil YUnpuKoBa BOSHUKHOBEHHS CTOXaCTUUHOCTH.

3. Pe3onancHOE B3anMOJIEHCTBYE BOJIH M YaCTHUI] B HEOJHOPOIHOM IIa3me

1. JIBwKeHHe 4YacTHI[ BO BHENIHEM CJIa00 HEOIHOPOJHOM MarHuTHOM mone. [lomepedHsrii
annabaTuvyecKuii WHBapuUAHT (MarHUTHBIE MOMEHT). JumoiibHO€ MarHuTHoe mnose. JumoibHble
KoOpAnHATH! 1 k03¢ ¢unmenTs! Jlama. /IBikeHne 4acTUIl B TUMOJIBHOM MarHUTHOM nosne. [InTa-yron
Y IUTY-yTOJI KOHYCa MOTEPb.

2. OCHOBHBIE YpaBHEHHUsI TEOPUM PE30HAHCHOTO B3aMMOJICICTBHS BOJIH U 4aCTHUL] B HEOAHOPOIHOMN
IU1a3Me: ypaBHEHHE il aMIUIMTYIbl BOJIHOBOTO TAKeTa, YpPaBHEHUs MABIKCHHS M (QYHKIUSI
pacnpeeneHus pe30HaHCHbIX YacTHll, ypaBHEHHE 1J11 MHKPEMEHTA BOJIHBIL.

3. AHajnorus B TEOpUU PE30HAHCHOI'O B3aMMOJEHCTBHs YacTUI] C JICHTMIOPOBCKMMHU BOJIHAMHU U
CBUCTOBBIMU BOJIHAMH, PAacCHpPOCTPAHSIOUIMMHUCSA BAOJb BHEIIHEro MarHuTHOro mois. Cmyuait
CHIIbHOW U cnaboil HeofHOponHOCTH. PelieHne ypaBHEHWH BUKEHUSI PE30HAHCHBIX 3JICKTPOHOB B
Clly4ae CHWJIBHOW HEOAHOPOAHOCTH. KauecTBEHHBIN aHaIW3 JBHKEHUS PE30HAHCHBIX JJIEKTPOHOB B
ciry4ae cy1aboil HeOTHOPOTHOCTH. YCKOpPEHHUE MIEKTPOHOB CBUCTOBBIMU BOJIHAMH B MarHuTocdepe.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. Jluneiinple 1 HemUHEHHBIC BOMHEI [ Texct] : [yue6. mocobue as By3oB] / k. Yuzem ; miep. ¢ anni. B.
B. XKapunosa ; mon pex. A. b. [llabara .— M. : Mup, 1977 .— 622 c.

2. Konebanwust, Bonusl, crpykrypsl / H. B. Kapnos, H. A. Kupuuenko. — Mocksa, ®usmariut, 2008.—
URL: https://e.lanbook.com/book/2192 (nata obpamenus: 21.01.2021). - [Tonmusiii Texer (Pexum
noctyna : u3 cett MOTU / YnaneHHbIid 10CTYy)

JomonanTtenyHas uTeparypa
1. OnexrponuHamuka iasmel [ Texct]/mox pen. A. U. Axuesepa, -M., Hayka, 1974
2. Bonnast B MarauroaktuBHO# masme [Tekcr]/B. JI. ['mun30ypr, A. A. Pyxanze , [MoHOTpadwus], -M.,
Hayxka, 1975
3. ®usnueckas kuHeTHka [Tekct] : yue6. mocobue mist By3oB / E. M. Jlugmmn, JI. [1. [Iuraesckuii .—
M. : Hayxka, 1979 .— 528 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

[Ipu nepexojie Ha AUCTAHIIMOHHOE OOYYEHUE JIEKITUU B IIEKTPOHHOM BUjIe OyIyT IOCTYITHBI Ha
Sunekc-nucke npenogaBaress.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Ipu nepexojie Ha AUCTAHIIMOHHOE OOYYEHUE, KK OYyT YMTaThCs Ha miatdopme
Annexc.Tenemoct n/unu FreeConferenceCall.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBNIAJETh OOIIMM IMOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENILHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;

— HOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
MIpenoAaBaTelto.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEILICHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.

JIuteparypa 17151 caMOCTOSITEIbHOIO U3YYEHUS:

1. B. Y. Kapnman. HenuneliHbple BOJTHBI B AUCTIEPTHPYIOMIUX cpenax. M3marensctBo "Hayka", Mockga,
1973.

2. A. A. T'anees, P.3. Carznees, «Henuneiinas teopust mia3mel». Borpockl Teopun mia3mel, ToM 7, CTp.
3-145, Atomuspar, 1973.

3. b.b. Kapomues. KonnextuBHele sBieHus B mazme. Mocksa, "Hayxka", 1988.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa KOCMUUECKON (PUHUKH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: J.P. xnsp, n-p ¢pus.-mMat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
OIBIT M PEe3yNbTaThl HAYYHBIX HCCIEIOBAaHUH B 001aCTH
(oTOHMKH ¥ ONITOMH(POPMATHKI

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTreMaTHKH W (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o06nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHbIX pe3yabTaTax UccleI0BaHUN

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIu)
9KCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHMH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ HHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus AucUIUIMHBL « TypOyJIEHTHOCTh B KOCMHYECKOHN T1a3Mey 00yUaroInics TOJHKEH:

3HATb:

OCHOBBI TCOpHUU JIMHEWHBIX 1 HEJTMHEHHBIX BOJTHOBBIX IIpouecCoB B MarHMTOAKTUBHOM IIJIa3Me.

yMeThb:

AHAJIU3UPOBATH CIIYTHUKOBBLIC JIOAaHHBIC I1I0 HM3MEPCHUAM BOJH U IIOTOKOB 3apsPKCHHBIX YaCTHUII,
(bOpMy.]'II/IpOBaTB " pelIaTb COOTBETCTBYIOIIMC BOJIHOBLIC 3a/1a4U.

BJaJeTh:

OCHOBHBIMU MCTOAAMHU U NOAXOJaMHU K PCIICHHUIO JIMHECHHBIX ¥ HEJIWHEHHBIX BOJHOBBIX 3aaa4y (1)I/ISI/IKI/I

KOCMHYECKOH IIa3MBI.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

3anaua 1. [Tomyunts Belpaxkenue st yria XKanapana (0G # 0), st KOTOpOro rpymnmnoBasi CKOPOCTh
CBUCTOBOI BOJIHBI HaIlpaBiieHa BJJOJIb BHELTHETO MATHUTHOTO MOJISI.

33.)_18.‘13 2. HOKaSaTB, 4To IIpn OOJIBIINX 3HAYCHUSIX BOJTHOBOIO BCKTOpa ( k— o ), BOJIHBI B XOHO,HHOﬁ
MarHUTOAKTUBHOM ILIa3Me SBIISIOTCS KBa3uIIpOAOJIbHBIMU, TO €CTb JISI HUX E " k.




3amaua 3. Kak MeHsieTcs KWHETHYECKash SHEPrusi 3axXxBadeHHOM Mo ¢a3e pPE30HAHCHOW YaCTHIIbI,
B3aMMOJICHCTBYIOIIEH CO CBHCTOBOM BOJIHOM, PaclpOCTPaHAIOLICIHCS BAONb BHEIIHEIO MarHUTHOTO
T0JISL, TIPY IBMKEHUH YaCTHUIIBI OT SKBATOPA K IOMIOCY. YKa3aHHe: CYUTATh, YTO PE30OHAHCHAsI CKOPOCTH,
KaK M LUKIOTPOHHAs YacTOTa, BO3PACTAlOT MO aOCOJIOTHON BEJIMYMHE OT 3KBaropa K IOJIOCY, H
BOCIIONIb30BaThCSl MHTETPAJIOM JBIKSHUS JUIS PE30HAHCHBIX YACTHIIL.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[TepeyeHb KOHTPOIBHBIX BOIIPOCOB

1. YpaBuenust Makcgeia B cpeze.

2. OyHKIUA pacnupeaeneHus. MOMEHTBI ()YHKITUH PACIIPE/ICIICHHUS.
3. ®a3oBas U rpymnIoBas CKOpOCTb.

4. BonHOBBIC MOJBI XOJIOAHOM MAarHUTOAKTUBHOM IIa3MEI.

5. Pe3oHaHCHas CKOpPOCTh OJEKTPOHA IIPH B3aWMOACHCTBHM CO CBHCTOBOW BOJHOH B cClly4ae
MPOJOIBHOTO U HAKJIOHHOTO PaclpOCTPaHEHUs.

6. OCHOBHBIE JOMYIICHUS KBa3UJIMHEIHON TEOPUH.

7. Obmiee AUCIIEPCHOHHOE COOTHONICHUE U TIOSIPU3AIMOHHBIC KOAPPHUIIMEHTHI 7Sl BOJIH B XOJIOJHON
MarHuTOAKTUBHOM IUIa3ME.

8. TeH30p MUAICKTPHYECKOM MPOHUIIAEMOCTH XOJIOJHOM MarHUTOAKTUBHOM IIIa3MBl.
9. Teopema Cropu.

10. Henunelinas teopust 3aryxanus Jlannmay st JTEHTMIOPOBCKOM BOJHBI: MPUONMKEHHE 33JaHHOTO
nonist, Teopust O’ Huna.

[IprMepbl KOHTPOJIBHBIX 33JaHUN

1. Tlomyuutrp oOmee pewmenue 3agadn Komwm pis nuHeapuzoBaHHoro ypaBHenus KinB u
MPOAHAIN3UPOBATh €T0 ACHUMOTOTHYECKOE MOBEAEHHE IPHU OOJIBIINX BpeMEHaX MAJs HadalbHOTO
BO3MYILIEHHUA,

JIoKann3oBaHHoro Bomsu X = 0.

2. HOJ'IyLII/ITB U MMPpOaHAJIU3UPOBATH PCIICHUC YPABHCHUSA TCIUVIONMPOBOAHOCTH IJId HAYaJIbHOI'O yCJIOBUSA
B BUJIC CTYIICHBKU.

3. Hokazarb TeopeMy CTOpH, YCTaHABIMBAIOLLYI0 MAKCUMAaJIbHBIM YOl OTKIOHEHMsI HU3KOYaCTOTHOM
CBHCTOBOM BOJIHBI OT HAIIPABJICHHS BHEIIHETO MarHUTHOTO ITOJIA.

4. BbIBeCTH PE30HAHCHBIC YCIIOBHS MPH JBMXKCHHUM YAaCTHI[BI BO BHEIIHEM OJHOPOJHOM MArHHTHOM
none B = (0, 0, BO) u nepemenHoM Bo BpeMenH anekrpudeckom moine E = (Ex sin wt, 0, 0).

5. IlokasaTh, 4yTO TPyNIOBasi CKOPOCTh BOJHBI HANPaBJIECHA MO HOPMAJHM K MOBEPXHOCTH MOKa3aTels
MPEIOMJICHUSI.

[Ipumeps! 3K3aMeHAIMOHHBIX OUIICTOB
burer 1.

1. O01iee AUCTIEPCUOHHOE COOTHOIICHHE W TOISPHU3AI[MOHHEIE KOO(PGUIIUEHTHI I BOJIH B XOJIOAHON
MardiuTOAKTUBHOM IJIa3Me.

2.0OCHOBHBIE MPEINOTIOKEHUS ¥ YpaBHEHMsI KBA3WIIMHEHHON TEOpHH.
3agaya

[loka3arh, yTO I KBa3HUPE30HAHCHBIX CBHUCTOBBIX BOJH IPYIIIOBas CKOPOCTh IEPHEHAMKYISpHA
BOJIHOBOMY BEKTODY.

buier 2.
1. TeH30p AMINEKTPUUECKON MPOHUIIAEMOCTH XOJIOHOW MarHUTOAKTUBHOH TUTa3MBbl.

2. Pe3oHaHCHOE B3aMMOJACHCTBHE CBHCTOBBIX BOJH M 3JEKTPOHOB B HEOIHOPOIHOMW IUIa3Me B CIydae
MPOJOJIBHOTO PacIpOCTPaHEHUSL.

3agaya.

[Honmyuyuts BbIpa)XeHUs AJIi KOMIIOHEHT IPYyMIIOBOH CKOPOCTH CBHCTOBOM BOJIHBI B IJIOTHOH ( mp2 >>
®c2 ) mnazMme. YKa3aHue: NMPH BBITOTHEHHH YCIOBUS @P2 >> ®c2 , KBAJIpar MmokKa3aress IpeIoMICHUs
CBUCTOBOM BOJIHEI nMeeT B N2 = op2 / o (oc cosd — o).

buier 3.



1. BonHOBBIE MOJIBI B XOJIOTHOW MarHHUTOAKTHBHOM IUTa3Me: allbBEHOBCKHE BOJHBI, MATHUTO3BYKOBBIC
BOJIHBI, CBUCTOBEIC BOJIHEI

2. OcHOBHBIE ypaBHEHUS TEOPHH PE30HAHCHOTO B3aMMOJICHCTBUS BOJH M YaCTHI] B HEOJHOPOTHOM
mIasMe

3amaua

Kak MeHsieTcsi KWHETHYecKass JHEPTusi 3axBadeHHOW 1o ¢a3ze pe30HAHCHOM  YacCTHIIBI,
B3aUMOJICHCTBYIONIEH CO CBHUCTOBOW BOJIHOHM, PacHpOCTPaHSIONICHCS BIOJb BHENTHETO MAarHUTHOTO
TOJIsT, IPH IBM)KEHUH YaCTHIILI OT DKBATOPa K TIONIOCY. YKa3aHUe: CUUTATh, YTO PE30HAHCHAS! CKOPOCTh,
KaK W IUKIOTPOHHAs YacTOTa, BO3PACTAlOT IO aOCOIMIOTHOW BEIMYMHE OT JKBaTopa K IONIOCY, H
BOCTIOJIB30BaThCSI MHTETPAJIOM JBYDKEHUYSI IS PE30HAHCHBIX YacTHII.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha MPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHBIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoo 6 6aoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENbHO 4 Oayyia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Zieibl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEro oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH MOCIeJ0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IMporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyJOBJIETBOPUTENIBHO 2 Oajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 Oainm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
cozep)kaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCHUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH



DK3aMeH TMpOBOJATCS B YCTHOM ¢opme mo Omneram. B kaxgoM OuiieTe NpeACTaBICHO JiBa
TEOpPETUYECKUX Bompoca U 3anada. [Ipu mpoBeneHnn sk3ameHa oOydaromiemycst npepoctasisiercs 30
MHHYT Ha MOAroToBKY. Ompoc oOydaromerocsi He JOJDKEH IPEBBINIATh OJHOIO0 aCTPOHOMHYECKOTO
Jaca.



