degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: TypOy/ieHTHOCTh B KOCMUYECKOH IIIa3Me
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa KOCMUUECKON (PU3HUKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

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

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: J.P. xnsp, n-p ¢us.-mMat. HayK

[Iporpamma obcyxneHa Ha 3acefannu kadeapsl kocMuieckort pusuku 04.06.2020



AHHOTANMA

Kypc nekmuii «TypOyJaeHTHOCTh B KOCMHUYECKOW IJIa3Me» COJICPYKUT OCHOBHBIC CBEJCHHS O HEITMHEWHBIX
BOJIHOBBIX IIpolleccax B IUIa3Me, B YaCTHOCTH, B HEOJZHOPOAHOW MarHuTochepHoil minazme. B ero ocHose
nekat 6a30Bble MIPEACTABICHHS IEKTPOANHAMUKY CIUIOIIHBIX CPE/l ¥ KHHETHYECKOH TEOpHUH.

Kypc nocasiiieH BoHOBBIM IIpolieccaM B KOCMHUYECKOH Il1a3Me. PaccMarpuBaroTcss BOJIHOBbIE MOZbI, KOTOpbIE

CYLIECTBYIOT B MAarHMTOAKTUBHOW IIa3Me, B YacTHOCTH, B MarHUTOc(epe 3emun. M3yuaeTcss OTuHaMMKa
SHEPTUYHBIX 3apsDKEHHBIX YacTHIl B MarHUTOcepe M HX PE30HAHCHOE B3aMMOJCWCTBHE C Pa3IMYHBIMHU
BOJIHOBBIMH MOJaMH. B KOHIIe Kypca u3jiaraloTcsi COBpeMEHHbIE 3aJa4ll M HEepEeLIeHHbIE TPOOIeMbl B TEOPUU

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

]_le.]'ll) AUCHUIIINHBI

3HaKOMCTBO CTYACHTOB C OCHOBHBIMU HJICSIMH, METOIaMH U pe3yJIbTaTaMU B TEOPUU TypOyJIEHTHOCTH

IJ1a3MBI.

33]13‘[1/[ JAUCHUIIINHBI

[IpuoOpereHne CTymeHTaMH CIOCOOHOCTH TMapaMeTPUYECKOro aHalli3a IMPOILEecCOB TypOyIEHTHOCTH
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 cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 00600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M PE3YyJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCcCHOHABLHON ESTENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
npobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

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

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdeckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

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

YMETh:
aHAIM3UPOBaTh CITYTHUKOBBIE JAHHBIE IO H3MEPEHUSM BOJH U TIOTOKOB 3apsKEHHBIX YaCTHII,
(hopMynmupoOBaTh U peNIaTh COOTBETCTBYIONINE BOJHOBBIC 33 14U,

BJIQJIETh:

OCHOBHBIMU METOAAMHU U IMOAXOAAMHU K PCHICHUIO JIMHECHHBIX ¥ HEJIWHEHHBIX BOJHOBBIX 3aaa4y (I)I/I3I/IKI/I

KOCMHYECKOH IIa3MBI.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| BonHbsl B XOIOOHOW MarHUTOAaKTUBHOHN 10 10
ia3me
) Henuneiinple BOMHOBBIE TPOIECCHl B 10 10
OJTHOPOJHOM I1a3me
3 Pe3oHaHCHOE B3aMMoOAEHCTBHE BOJIH H 10 10
4acTUIl B HEOMHOPOAHOM I1a3me
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. BoiHBI B XOJIOJHOW MarHUTOAKTHBHOM IUIa3Me

1. Tenzop MPOBOAUMOCTH M TEH30P IUAIEKTPUIECKON MPOHHUIIAEMOCTH XOJIOAHON MarHUTOAKTUBHOM
iasmbl. O0Mmasi cucTeMa ypaBHEHHI JUTS DJICKTPOMArHUTHOTO TOJIS B XOJIOJHOM MarHUTOAKTHBHOM
IU1a3Me B JIMHEHHOM NPUOINKEHHUH.

2. OOmiee AMCIIEPCHOHHOE COOTHOIICHWE U TOJSApHU3aIOHHBIE K03(pduumeHTsl. JlucrnepcnoHHoe
COOTHOIIIGHHE M TIOJSpU3alMsi BOJH B CIy4ae IPOIOIBHOTO paclpocTpaHeHus. Pe3oHaHCHbIE
YacTOTBl M YacTOThl OTCEUYKHM JUI PA3IMYHBIX COOTHOIICHMH MEXOy IUIa3MeHHOW ( op ) u
LUUKIOTPOHHOM ( (OC ) 4aCTOTaMH.

3. BonHOBBIE MOJIBI B XOJIOAHOM MarHUTOAKTUBHOM I1a3Me: allbBEHOBCKHE BOJIHBI, MArHUTO3BYKOBbIE
BOJIHBI, CBUCTOBBIE BOJIHBI, Z-M0JIa, OOBIKHOBEHHAsI 1 HEOOBIKHOBEHHAsI BOJTHBI. CBHCTOBBIC BOJTHBI B
MPHUOIINKESHUU ®p2 >> woc2. Yron Kanapsua. Teopema Ctopu.

4. KsazmanekTpocTtaTudeckue (IPOJONbHBIC) BOJHBI B XOJOIHOW MarHUTOAKTUBHOHM IUIa3Me.
JlUCHiepCHOHHBIE ~ COOTHOILIEHUS A KBa3WAJIEKTPOCTAaTUUECKUX  HIDKHE-THOPUIHBIX U
BEPXHE-TUOPHIHBIX BOJH.

2. HenuHeliHble BOJHOBBIE TPOLIECCHI B OAHOPOIHOM IIJIa3Me

1. OcHOBHBIE TPENNONOKEHUS M YypaBHEHHMA KBasWiIMHEHHOW Teopuu. Cucrema ypaBHEHHH
KBa3WIMHEHHOU TEOPUU JJIs1 ICHTMIOPOBCKUX BOJIH.

2. Henuneiinas Teopust 3aryxanus Jlanmay Iuisl TIGHTMIOPOBCKOHM BOJHBI: MPHUONMMKEHHUE 3aIaHHOTO
nonsi, Teopusi O’Huna. Teopus pe3oHaHCHOE B3aMMOICHCTBHE BOJIH M YaCTHI] B MAarHUTOAKTHBHON
IUIa3M€ B ClIydae MPOAOJILHOIO PacIpOCTPAHEHMS: YpaBHEHUE Ul 3HEPTUU BOJIHBI, KUHETUYECKOE
YpaBHEHUE ISl PE30HAHCHBIX YACTHIL U €70 PELIEHNE, BEIYUCICHUE NHKPEMEHTA.

3. Pe3onaHcHOE B3auMOJIEIICTBHE BOJIH M YACTHIl B CIIy4ae paclpOCTpPaHEHUs BOJIHBI IO YIVIOM K
BHEIIHEMY MarHuTHoMy momto. [lpubnwkeHue H30IMPOBaHHBIX pe3oHaHCOB. llepekpbiThe
PE30HaHCOB, KpuTepuil UnpuKoBa BOSHUKHOBEHHS CTOXaCTUUHOCTH.

3. Pe3onancHOE B3anMOJIEHCTBYE BOJIH M YaCTHUI] B HEOJHOPOIHOM IIa3me



1. JIpwKeHWe 4dacTUI[ BO BHEIIHEM Ci1a00 HEOAHOPOIHOM MarHUTHOM Tone. IlomepeyHbrit
anrabaTuvyecKuii WHBapuaHT (MarHUTHBIA MoMeHT). /lumonbHoe MarHuTHOE moie. [lumnonbHbie
KoopanHaTh! ¥ k03 durments! Jlama. J[BukeHne 4acTHIl B AUMOIBHOM MarHUTHOM mose. [Tuty-yron
Y IUTY-yTOJI KOHYCa MOTEPb.

2. OCHOBHbIE ypaBHEHMs TEOPUHU PE30HAHCHOIO B3aUMOAEWUCTBUS BOJH M YacCTHUL] B HEOAHOPOIHOMN
I1a3Me: ypaBHEHHE MJIsi aMIUIMTYAbl BOJHOBOTO I[IAKETa, YPAaBHEHUS IBIDKEHUS W (QYHKLUS
pacnpeieneHus pe30HaHCHBIX YacTHll, ypaBHEHHE 1J11 MHKPEMEHTA BOJIHBIL.

3. AHanorus B TEOpPUU PE30HAHCHOIO B3aUMOAEWUCTBUS YACTHULl C JIGHTMIOPOBCKMMM BOJHAMU U
CBUCTOBBIMU BOJIHAMH, PAaCHpPOCTPAHSIOUIMMHUCA BAOJIb BHEIIHEr0 MarHuTHOro mojs. Cmyuait
CHIIbHOW U cnaboil HeoJHOponHOCTH. PelieHne ypaBHEHWH JBUKEHUSI PE30HAHCHBIX 3JICKTPOHOB B
clly4dae CHWJIbHOW HEOAHOPOAHOCTH. KauecTBEHHBIN aHanM3 ABM)KECHUS PE30HAHCHBIX JJIEKTPOHOB B
ciry4ae ci1aboil HeOTHOPOIHOCTH. YCKOpPEHHUE MIEKTPOHOB CBUCTOBBIMU BOJIHAMH B MarHurtocdepe.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

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

OcHoBHas JIATEparypa
1. Jluneiiaple 1 HeMUHEHHBIC BONHEI [ TexcT] : [yue6. mocobue ais By3oB] / k. Yuzem ; miep. ¢ anni. B.
B. Xapunosa ; mon pea. A. b. [llabara .— M. : Mup, 1977 .— 622 c.
2. Konebanwust, Bonusl, crpykrypsl / H. B. Kapnos, H. A. Kupnuenko. — Mocksa, ®usmariut, 2008.—
URL: https://e.lanbook.com/book/2192 (nata obpamenus: 21.01.2021). - [Tonusiit Texer (Pexum
noctyna : u3 cetd MOTU / YnaneHHbIi 10CTY)

JomonanTtenyHas uTeparypa
1. OnexrponuHamuka iasmel [ Texct]/mox pen. A. Y. Axuesepa, -M., Hayka, 1974
2. Bonnawt 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. I1. [Iuraeckuii .—
M. : Hayxka, 1979 .— 528 c.

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

[Ipu nepexojie Ha AUCTAHIIMOHHOE OOYYEHUE JIEKITUU B IEKTPOHHOM BUjIe OyIyT IOCTYITHBI Ha
SHnekc-nucke npenogaBaress.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[Tpu nepexoje Ha AUCTAHIIMOHHOE OOYYEHHUE, TIEKIUK OyyT YnTaThcs Ha muardgopme Zoom W/wiu
FreeConferenceCall.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM IMOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare U3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3a1a4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:
— MOCEUICHUS BCEX 3aHATHH, MPEAYCMOTPEHHBIX YUE€OHBIM INIAHOM MO JAUCIHILIAHE,
— BEJICHUS KOHCIIEKTa 3aHATHIA;



— HaNpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTYJICHTA.
CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:
— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pCUICHUC 3a71a4, NpcajraraCMbIX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII7[ TeKyu[efI n HpOMe)KyTO‘lHOﬁ aTrTCCTalum.

[Tokazarenem BrnajieHHUss MaTepyaIoM CIIY)XKHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
IUCIUTUIAHEL.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHsI OTICNIbHBIX TEM, BOIPOCOB, CJIEAYET OOpamiarbcs 3a KOHCYIbTALMIMHU
MIpENoAaBaTelto.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.

JIuteparypa 17151 caMOCTOSITEIbHOIO U3YYECHUS:

1. B. Y. Kapnman. HenuHelinbie BOJHBI B AMCTIEpTHpYOMKX cpenax. M3agarensctBo "Hayka", Mocksa,
1973.

2. A. A. T'anees, P.3. Cargees, «Henuneitnas teopust mia3me. Bonpocs! 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)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
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 cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-4 Crioco6eH ycrenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[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

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare n3ydenus AuCIUTUIMHBL « TypOyJIEHTHOCTh B KOCMHYECKOH T1a3Me» 00yUaroInics TOJHKEH:

3HATb:

OCHOBBI TCOpHUU JIMHEWHBIX 1 HEJTMHEHHBIX BOJTHOBBIX IIpouecCoB B MarHMTOAKTUBHOM IIJIa3Me.

yMeThb:

AHAJIU3UPOBATH CIIYTHUKOBBIC JOaHHBIC 110 HU3MEPCHUAM BOJH M IIOTOKOB 3apsDKCHHBIX YaCTHUII,
(bOpMy.]'II/IpOBaTB " pelIaTb COOTBETCTBYIOIIMC BOJIHOBLIC 3a/1a4U.

BJaJeTh:

OCHOBHBIMU METOAAMHU U IMOAXOAAMHU K PCHICHUIO JIMHESHHBIX ¥ HEJIWHEHHBIX BOJHOBBIX 3aaa4y (I)I/I3I/IKI/I

KOCMHYECKOH IIa3MBI.

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

3anmaua 1. [Monmyunts BeIpaxenue Juist yriaa JXauapona (G # 0), A KOTOPOro TpymHmoBasi CKOPOCTh
CBUCTOBOI BOJIHBI HaIlpaBiieHa BJJOJIb BHELTHETO MATHUTHOTO MOJISI.

3anaua 2. [loka3zare, 4To mpu OONMBIIMX 3HAYEHUSX BOJIHOBOTO BeKTOpa ( k — 00 ), BOJHBI B XOJIOAHOM
MarHUTOAKTUBHOM IUIa3Me SIBJISIOTCS KBAa3UIIPOAOJIBHBIMU, TO €CTh AJIs HUX E || k.

3amaua 3. Kak MeHsieTcs KWHETHUYECKash SHEPrHsl 3aXBauyeHHOW Mo (a3e pPEe30HAHCHOW YaCTHIIb,
B3aMMOJICHCTBYIOIIEH CO CBHCTOBOM BOJIHOM, PaclpOCTPaHAIOLICIHCS BIONb BHEIIHETO MarHUTHOTO
TOJIS, TIPY IBVDKEHUU YacTHUIIBI OT 9KBATOpa K MOJIOCY. YKa3aHUE: CUUTaTh, YTO PE30HAHCHAS! CKOPOCTD,
KaK W [MKIOTPOHHAs 4YacTOTa, BO3PACTAIOT MO aOCONIOTHOW BEJIIMYMHE OT JKBAaTOpa K MOJIOCY, U
BOCIIONIb30BAThCSl MHTETPAJIOM JBIKSHUS JUIS PE30HAHCHBIX YACTHIIL.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOUHOI aTTecTaluu

o0yuaruuxcst

[TepeyeHb KOHTPOIBHBIX BOIIPOCOB
1. YpaBuenust Makcgeia B cpeze.

2. ©yHkuus pacnpeneneHus. MOMEHTHI (pyHKIUH pacripeeIeHusl.




3. ®a3oBas U rpyIIoOBasi CKOPOCTb.
4. BoiiHOBBEIE MOIBI XOJIOMHOW MAarHUTOAKTUBHOM IJ1a3MbI.

5. Pe3oHaHCHass CKOpPOCTb OJJIEKTPOHAa IPU B3aUMOACHUCTBUM CO CBUCTOBOW BOJIHOM B Clly4ae
MIPOAOIBHOTO U HAKJIOHHOTO pacipOoCTpaHEHUS.

6. OCHOBHBIC AONYLICHUS KBa3HWJIMHEHHON TEOPHUH.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. Tlomyuutrp oOmiee pemenue 3amaun  Komm s nuHeapw3oBaHHOTO ypaBHeHuss KnB wu
MPOaHAIM3UPOBATh €r0 ACHMITOTHYECKOE MOBEACHHE INpH OONBIIMX BpEeMEHaxX sl HadaJbHOTO
BO3MYILCHHUS,

JIOKaJm30BaHHOTro BOIM3u X = 0.

2. Ilony4uTs U NpOAHAIU3UPOBATH PEILIEHUE YPAaBHEHMS TEIJIONPOBOJHOCTH Ul HAYAJIBHOIO YCIOBUS
B BHJIE CTYIIEHBKH.

3. I[OKa3aTB TCOpEMY CTOpI/I, YCTaHaBJIMNBAIOIIYHO MaKCHUMaJIbHBIN YTOJI OTKJIOHCHUA HU3KOYACTOTHOM
CBHCTOBO BOJIHBI OT HaITpaBJICHHS BHCIIHETO MAarHUTHOIO ITOJIA.

4. BbIBECTH PE30HAHCHBIC YCJIOBHS IPU JIBM)KCHMH YacTUIBI BO BHEIIHEM OAHOPOAHOM MarHUTHOM
nosne B = (0, 0, BO) u nepemennoM Bo Bpemenu snekrpuyeckom noine E = (Ex sin wt, 0, 0).

5. HOKaBaTB, 4UTO IpynImoBas CKOpPOCTb BOJIHBI HAIIpaBJICHA IO HOPMAJIM K IMOBCPXHOCTU IOKA3aTCIIA
IIPEIIOMJICHUS.

[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB

buner 1.

1. OGmee quCHepCHOHHOE COOTHOLICHUE U MOSAPU3AIMOHHbBIE KOA(D(UIIMEHTHI U BOJIH B XOJIOAHOM
MarHUTOAKTUBHOM IUIa3Me.

2.0OcHOBHBIE NPENNOI0KEHUS U YpaBHEHHsI KBa3WJIMHEHHON TEOpHH.

3amagya

IToka3zare, 4TO UIs KBa3WPE30HAHCHBIX CBHCTOBBIX BOJIH TPYIIIOBas CKOPOCTh NEPIEHIUKYISpHA
BOJIHOBOMY BEKTODY.

buner 2.

1. TeH30p AMIIEKTPUYECKOHN MPOHUIIAEMOCTH XOJIOIHON MarHUTOAKTUBHOM TUIa3MBbl.

2. Pe3oHaHCHOE B3aUMOJECICTBUE CBUCTOBBIX BOJIH U JIEKTPOHOB B HEOIHOPOJHOM IUIa3M€ B Cllyyae
MPOAOIBHOTO PACTIPOCTPAHEHHUS.

3agaya.

[Monyunth BBIpaXXCHUs JJIsi KOMIIOHEHT TPYIIIOBOM CKOPOCTH CBUCTOBOW BOJIHBI B IJIOTHOH ( ®p2 >>
oc2 ) mnazMe. YKazaHHe: IPU BBIIOJIHEHUH YCIOBUS ®p2 >> c2 , KBaIpaT MoKa3aTeis IpeIoMIICHUs
CBUCTOBOI BOJHBI MeeT Bu N2 = op2 / © (oc cosd — ).

buier 3.

1. BosHOBBIE MOJIBI B XOJIOIHOW MAarHUTOAKTHBHOM IIIa3Me: aIbBEHOBCKHE BOJHBI, MATHUTO3BYKOBEIC
BOJIHBI, CBUCTOBEIC BOJIHEI

2. OcCHOBHBIC YpaBHEHUS TEOPUU PE30HAHCHOTO B3aMMOCHCTBHUS BOJH M YAaCTHI[ B HEOJHOPOTHOM
mIasMe

3amaua

Kak MeHsieTcsi KWHETHYecKass DJHEPTUs 3axBadeHHOM 1o ¢a3ze pPe30HAHCHON  YacTHIIbI,
B3aUMOJICHCTBYIONIEH CO CBHUCTOBOW BOJIHOHM, PacHpOCTPaHSIONICHCS BIOJIb BHENTHETO MAarHUTHOTO
TOJIsI, IPY IBUYKEHUH YACTHIIBI OT DKBAaTOPA K MOIIOCY. YKa3aHHe: CUUTATh, YTO PE30HAHCHASI CKOPOCTh,
KaK W [UKIOTPOHHAs YacTOTa, BO3PACTAIOT IO a0COIOTHOW BEIWYMHE OT SKBATOpa K IMOJIOCY, U
BOCTIOJIB30BaThCSI MHTETPAJIOM JBYDKEHUSI IS PE30HAHCHBIX YacTHII.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.



Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oanya - BBICTABISETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

OreHka yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DK3aMeH TPOBOJATCS B MMCHMEHHOH (yCTHOM) (hopme mo OureraMm. B kaxoM OuiieTe mpecTaBieHO
JIBa TEOPETHYECKHUX BONpOca | 3aaada. [Ipu npoBeneHnn 3K3aMeHa 00ydaromeMycs MpeaoCTaBIseTCs
30 mMuHYT Ha MOAroTOBKY. Onpoc 00ydYaromerocsi He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOTO
Jaca.



