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AHHOTANMA
Kypc 3HaKoMHUT CTyZEHTOB € MpOIECCaMH, IMPOUCXOIAIIMMY MPH B3aUMOJCHCTBUU 3apsSKEHHBIX YaCTHUI[ C
BELIECTBOM U D3JIEKTPOMAarHUTHBIM IojeM. B nepBoil wactu Kypca ynensercss BHUMaHUE IIpoLeccaMm
pacnpoCTpaHEHUs] BOJIH B CpEZAE, OMNMCHIBAIOTCA KOJWYECTBEHHBIE XAPAKTEPUCTHKH 3JIEKTPOMArHUTHOMN
BOJIHBI, TTO3BOJISIOIIEE OMPENeNIUTh MapaMeTphl ee moysipu3aiuy. [IpuBoauTcs coco0 BBIYMCICHHUS CBOWCTB
UIEKTPOMATHUTHOTO MU3ITyY€HHUS MIPU MPOU3BOJIEHOM JIBH)KEHUU 3aPsiia, KOTOPBIM BIOCIEACTBUN IPUMEHSETCS
K pa3iMuHbIM (U3UUECKUM 3a/adaM, HauuHasl OT MJCaJU3HMPOBAHHbBIX (IUIOJIBHOE U3IIyYeHHE), 3aKaH4YHUBas
Oosiee peanuCTUUYHBIMU (TOPMO3HOE WJIM CHHXPOTPOHHOE M3IyueHHe). Taxke paccMaTpUBalOTCS MPOLECCHI
B3aUMOJICHCTBUS JBIDKYIIETOCS 3apsa ¢ (OHOBBIMU YacTHLAMH IUIa3Mbl U (OTOHAMH, BBIACHSETCS, Kak
OBICTpasi YaCTHLIA TEPSET SHEPTHUIO, U KaK OHA IPU 3TOM U3ITydaeT.
Bropas yactp Kypca NOCBSILIEHAa  B3aWMOACHCTBHUIO  3apSDKEHHBIX  YACTUL[ CO  CIIyYaldHBIMHU
UIEKTPOMArHUTHBIMH TNosiMU. Ha mpruMepax OT IpoCTOro K CIOXKHOMY, IMOKa3bIBae€TCA, KAaK HaJIM4He
SNEKTPOMArHUTHBIX (DIyKTyauuii B IUIa3Me BIHMSET Ha CHEKTP 3apsHKCHHBIX vacTull. JleMOHCTpupyroTcs
MEXaHU3Mbl YCKOpPEHHs M (OPMHPOBAHHUS HETEIUIOBBIX pACIpelesieHN 3apsDKeHHBIX YacTHIl B IJIa3Me,
MEXaHU3MBbl JIUCCUNALMU BO3MYILUEHUN. B3anMOAEHCTBUM 4YacTHL] CO CIIy4allHbIM IIOJIEM pacCMaTpUBAETCS
MPUMEHUTEIBHO K KOCMUYECKHUM JTydaM. [Ioka3bpIBaeTCs, Kak 10 U3BECTHBIM CBOMCTBAM CIEKTPa 3aps’KEHHBIX
YaCTHIl MOKHO C/IEJIaTh BBIBOJIbI 00 0COOEHHOCTSIX UX YCKOPEHHS M PACIPOCTPAHEHUs B IUIa3Me.
OcHOBHOE BHMMaHHUeE ynensercs Hanbonee (pyHAaMEHTAIBHBIM BOIPOCAM KJIACCUYECKOH DJIEKTPOJUHAMUKH.
JleMOHCTpUpyeTcs, KaKk METOJaMM YCPEIHEHUs U Pa3JIOAKEHUS 110 MaJIbIM IIapaMeTpaM MOXKHO CyILECTBEHHO
YOPOCTHUTH YPaBHEHHMS, OIUCHIBAIOLINE (DU3UYECKUE SIBICHUSL.

1. leau u 3apa4u

eap AUCUMNIMHBI

OcBoeHue cryneHTaMH (yHAAMEHTAJIbHBIX 3HAHUM B 007acTH (U3UKH IUIa3MBl, KJIACCHYECKOU
JNIEKTPOAMHAMUKMA M (U3NYECKOM KHHETHUKW. Pa3BuTHE Yy CTYOEHTOB CBOOOIHOTO BIIAJACHUS
MaTeMaTHYECKUM aImapaToM, HeOOXOIUMBIM Ul aHAIN3a PAa3IMYHbBIX IPOLECCOB U3ITyYCHHUS.

3agauu AU CHUILIHHBI

Hpe)_'[OCTaBI/ITB I/IHCTPYMGHTapPIfl, HGO6XOI[HMLIﬁ AJId UCCIICAOBAaHUA 3a/1a4, CBA3AHHBIX C U3JIYUCHUCM
PCIATUBUCTCKUX U HEPCIAATUBUCTCKUX 3aPSIKCHHBIX YaCTHUL, 4 TAKKE CBA3aHHBIX CO B3aHUMO/ICHCTBHEM
3apsIKCHHBIX YaCTUIl C BEIICCTBOM U 3JICKTPOMAIrHUTHBIMU ITOJISIMU.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)111%0,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HAaHUWA, ITOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATENBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-5 Criocoben yuactBoBarh B ipoBeneHun  |OITK-5.2 O6magaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHWW Ha OCHOBE M3YYCHUS JIMTEPaTyphl, HAYYHBIX CcTaTei
UCCIIeOBAaHUN M pa3pabOTOK, CAMOCTOSTENIBHO |U IPYTUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYeCKHE METO/Ibl HCCIIEA0BAHUI, U
paboTarh Ha COBPEMEHHOM IKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPHUTEIbHO-aHATUTUIECKON 1
TEXHOJIOTUYECKOH amnmaparype

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH I[K-1.1  Bnageer  ¢yHAaMEHTANBHBIMH  TOHSATHSMU,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (U3NKU

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIC)
HCCIICIOBAHMSI

[IK-1.2 Hmeer ryOokoe 3HaHME W MOHMMaHUE O0a30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH




[IK-2 Criocoben ananu3uposath nmonydeHHsie B [[IK-2.2  YMmeer  HaxoJuTh  KIIOYEBBIE  MapaMeTphI,

XOJIE HAYYHO-HMCCIICIOBATEILCKON paOOThHI OTIPENENISIONINEG U3y4yaeMoe SBJICHHWE, W IPOU3BOIUTH
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI YHCJICHHBIC OIIEHKH T10 MOPSIIKY BETUIMHBI
(3aKITrOUCHMS )

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh o N
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

MPUMCHUMOCTD HUCIIOJIB3YEMbIX MECTOJUK U
MCTOOOB

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONIB3YEMbIX TIOHITUH U MOesIei

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HATh:
OCHOBHBIE MEXaHU3Mbl U3JTYyUYCHHUS 3aPSXKCHHBIX YaCTHUL U OCHOBHBIE CBOMCTBa M3JIy4YCHHUsI, CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH B TJIa3Me.

YMETh:
BBIYHCIIATh TapaMeTphl U3TydeHUs (MHTEHCUBHOCTH, IOJIIPU3AIMs) MPU TPOU3BOIBHOM JIBIKECHUH
3apsoKeHHOW yacTuilbl. ONHUCHIBAaTh JABMKEHUE 3apSKEHHBIX YaCTHI[ B CIIYYaHOM 3JIEKTPOMarHUTHOM
ToJIe.

BIAJCTh:

MetonoMm ¢yHkuui ['puHa m Meromom mpeoOpazoBanuii Dypbe Aus pemieHus 3afad KIacCHYecKOor
JIEKTPOANHAMUKHU.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

PacnipocTpanenne  3MeKTPOMAarHUTHBIX
BOJIH B 1uia3me. [Imazma 6e3 MarHUTHOTO
MoJisA, Tops4as Iula3Ma, 3aMarHUYeHHAs
miasma. ucnepcus BonH, @apageeBckoe
BpAalLlCHHUE. BosnHbl B
YaCTUYHO-HEUTPAIBHOU ILJIa3Me

Oobmas dopmyna W3ITyYCHUS
(HepenATUBUCTCKUN ciyuai).
JlunonbHOE, KBaJIpyHOJIBHOE u
MarHUTOAMITIONBHOE U3Iy4YCHHE.
YepeHkoBCKOE W3JIy4YECHUE.
Hcnonb3oBanue YEepEHKOBCKOTO
U3JTy4eHHs. B JETEKTOpax KOCMUYECKHX
mydei. TOMCOHOBCKOE paccesHue

Obmas bopmyna W3ITyYCHUS
(pensTUBUCTCKUN ciyyai).
3 WNonnzanmoHHble U KYJIOHOBCKHE MTOTEPH. 2 1 4
TopmosHnoe U3JIy4YEHUE. Tennosoe
TOPMO3HOE H3JIy4YCHHUE

Onucanne  umsnydyenusa.  [lapamerpsl
Crokca. YpaBHeHHE IIepeHOCa U3TyUECHUs




CHUHXPOTpPOHHOE W3ITy4eHue.
PenaTuBuUCTCKUI U HEPEISITUBUCTCKUN
cinyvaid. Ilomspusanuss CUHXPOTPOHHOIO
nuznydyenus. MznydeHne CUCTEMbl YaCTHII.
Uzrnbuoe nznyuenue

OOpaTHOe KOMIITOHOBCKOE pacCesiHUE.
Oddexr CronsieBa-3emb10BHYA.
VYpasuenue Komnaneiia

[lepexogHoe n3nmydeHne

I/I3J'Iy‘leHI/Ie npu CTOJIKHOBCHHUAX
aAPOHOB. AHHI/IFI/IHHHI/IOHHOG H3JIyYCHUC

BBenenne B KOCMHYECKHE  JIy4H.
UcTtopuueckuii 0630p

10

HaOmonarensHabie CBOIICTBa
KOCMHMYECKHUX JIyued. YckopeHue depmu
MEPBOTO U BTOPOTO MOpsiIKa

11

@opMalIbHBIA  BBIBOJ,  KMHETHUYECKOIO
YpaBHEHMS JUIS 3apsDKEHHBIX YacTHIL.
Tenerpaduoe ypaBHeHHE. YCKOpeHHE
3apSKEHHBIX YaCTHI] yIapHBIMU
BOJIHAMM.  MakcuManbHas ~ 3HEprus
YaCTHII, yCKOPEHHBIX HA yAApHOM BOJIHE

12

HeycroitunBoctn B mnaszme. 3aryxaHue
Jlangay W mOTOKOBas HEYCTOWYHBOCTD.
Pe3onancHoe u HEPE30HAHCHOE
B3aUMOJICIICTBHE 4YacTHI C BOJHAMHM.
beiutoBckass HEyCTOWYMBOCTh U YCUJIEHUE
MarHUTHOT'O TOJIS.

13

Pacnpoctpanenue yactun B CilydalHBIX
MarHUTHBIX TIOJISIX. VYpaBHeHUE
doxkkepa-Ilnanka. Huddysnonnoe
MpHUOIMKEHNE

14

OHeprus HWHXEKLNU. VYoeratommue
yactuupsl. [Ipobnemsl neperpesa mia3mbl
MIpH YCKOPEHUU

Wtoro wacos

30

15

60

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBL (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. PacnipocTpaHeHre 31eKTpPOMarHuTHBIX BOJH B IuiasMme. [lnasma 6e3 MarHuTHOrO Mojsi, ropsyast
IiasMa, 3amMarHyueHHas I1uasma. Jlucnepcuss BosiH, PapaneeBckoe BpauieHue. BoiHbl B
YaCTUYHO-HEUTPAIBHOU ILJIa3Me

Hanomunarorcss oCHOBBI (DM3UKHM IUIa3Mbl, CBS3aHHBIE C PACIPOCTPAHEHUEM DJIEKTPOMATHUTHBIX
BOJIH. BBIBOAATCA IUCIEPCHOHHBIE COOTHOUIEHHS JUISl PAa3IMYHBIX BUJOB ILIA3MBbl: XOJIOIHOM,
ropsiuel, a Takke ¢ HaJIMYMEM WIM OTCYTCTBHEM CHIIBHOIO MAarHWTHOro nousid. PaccMaTrpuBaroTcs
3¢ deKTh, cBsA3aHHbIE C Aucrepcued. OTAEIbHO paccMaTpUBaeTCs CIydail YaCTHYHO HEUTpalbHOU
IUTa3Mbl U BBIICISIFOTCS OCOOCHHOCTH PAacIipOCTPaHEHUs BOJIH B JAHHOM cpefe.

2. Obmas dQopmyna uznydeHHs (HEPENSATUBUCTCKHM ciydail). JlumonpHOE, KBaJpYNoOJIbHOE W
MarHUTOAMIIONBHOE H3NyueHHe. UYUepeHKoBcKoe uzny4yeHue. Vcmonbp3oBaHHE YEPEHKOBCKOTO
M3JTy4eHHs B IETEKTOpax KOCMUYECKHX JIydeld. TOMCOHOBCKOE paccesHue




BeiBomutcs obmiast ¢opMyna H3IydeHHs Ui NPOU3BOJIBHOTO JIBIDKCHHMS YACTUIBI C 3aJaHHOM
CKOPOCTBIO U yCKOpeHHueM. JleMoHcTpupyeTcsi npuMeHeHne Metofa QyHKuuil ['puHa ans pemeHus
naHHOW 3ajmaud. [lasee momydeHHas QopMyna NpPUMEHSETCS Ul ONHCAHUS PA3IUYHBIX THIIOB
u3nydeHus. Taxke OOBSCHSETCA, OTKyJa B 3aJadax O3JeKTpPOOUHAMHUKH Oepercs Kmazapar
nenbra-QyHkuun Jlupaka 1 Kak youpars BHI3BAaHHYIO UM PacXOJUMOCTb.

3. OGmas ¢popmyna u3nyueHus (peATUBUCTCKUM cirydail). IoHM3alMOHHbIE U KyITOHOBCKHE MOTEPH.
Topmo3HOe u3irydenue. TemoBoe TOPMO3HOE H3ITydeHHUE

dopmMyna U3TydEHHs] PacpOCTPAHICTCS Ha PEJIATUBUCTCKUM ciaydail. OTMe4aroTcss 0COOCHHOCTH,
CBSI3aHHBIE C PEITUBUCTCKUM  JBIDKEHHEM 3apsnga. PaccmarpuBaercs Ipoueccsl  Ipu
B3aMMOJICHCTBUM OBICTPBIX 3apSHKEHHBIX YacTHLl ¢ (OHOBBIMH YaCTHUIAMH IJIa3Mbl: MOTEPH Ha
paccessHue (DOHOBBIX YACTHUI[ W H3Iy4YE€HHE INPH CTOIKHOBEHMAX. OTAENBHO paccMaTpUBAETCS
W3JIy4€HHE ONTHYECKH TOHKOM TOpsueH TU1a3Mbl, CBI3aHHOE CO CTOJIKHOBEHUSIMH YaCTHLI.

4. Onucanue n3nyuenus. [lapamerpsl Ctokca. YpaBHeHUE TIepeHOCA U3y UCHUS

BBoasTCS KOMMYECTBEHHBIE NAapaMeTpsl, ITO3BOJIAIOIIME OIUCAaTh MOJMPU3ALNOHHBIE CBOMCTBA
n3nydeHus — mapamerpsl Ctokca. OnmceiBaeTcs X (DPU3NYECKHH CMBICT M CBOWCTBA, a TaKxke
paccMaTpuBalOTCsl NpUMephl napameTpoB CTokca UIsl H3IYYCHHS Pa3lIWYHON IOJIAPU3ALHH.
[lpuBoauTCs ypaBHEHHME TIEpeHOCA H3IY4EHHs, [O3BOJIAIOIIEE OMHCATh TPAaHC(HOPMAIHIO
MapamMeTpOB U3ITyUEHUS IIPH MIPOXOKIECHUU YEPE3 CPELY.

5. CHUHXpOTpOHHOE Wu3JIy4deHHE. PenaTUBUCTCKUII W HepelsTUBUCTCKUN ciydaid. [lonmspuzanus
CHHXPOTPOHHOTO M3iyyeHus. M3mydyenue cucremsl yactull. M3rubHoe n3mydenue

[Tonpo6HO 0OBSICHAETCS, KaK M3JIydaeT 3apsii B MarHUTHOM mosie. [IpuBoasTCS BBIBOX HmapameTpoB
Crokca Al HEpPEJIATUBUCTCKOTO W PEJSTHBHCTCKOrO ABWXeHHsA 3apsiga. llokaspiBaercs mpocTast
aHaJUTUYeCKass oueHKa 3()(EeKTUBHOM YacCTOTBl M3IY4YEHUS MPU PEISTUBUCTCKOM JBHKCHUH
3apsaaKa.

6. ObparHoe koM TOHOBCKOE paccestHre. D dexT CronseBa-3enpaoBuya. YpaBHeHne Kommnaneiina

PaccmarpuBaeTcst paccesHuE MSITKUX (DOTOHOB PEISATUBUCTCKUMH M HEPEISATHBUCTCKHMHU
gactunamu. Iloka3aHo, Kak MEHSETCS YacToTa pPAcCesTHHOro ()OTOHA M OIICHHMBAETCS CIHEKTP
paccessHHbIX (DOTOHOB JJIsi TPOM3BOJIBHOTO (B TOM 4YHCIE M AQHHU30TPOIHOTO) paclpeaeiIeHUs
9MEeKTpOHOB. Takke paccMaTpuBaeTCs HEPENSTHBUCTCKHHA Tpenesl M KUHETHYECKOe YpaBHEHHE,
OITUCHIBAIONIECE B3aUMOJICHCTBIE (DOTOHOB U YaCTHII.

7. IlepexoqHoe U3IydeHne

OOmas ¢opmyna Ui U3ITy4eHHs NPUMEHSETCS A ONMCAaHWsA HM3IIyYeHHs IpH Iepexofe uepes
rpaHully paszena cpea. MceciaemyroTcss NMOMSpU3aLMOHHBIE CBOWMCTBA MEPEXOAHOIO HU3IYUYEHUS IIO
AHAJIOTHUH ¢ u3nyyeHueM BaBuioa-YepeHkoBa.

8. U3ny4deHue npyu CTOJIKHOBEHUAX apOHOB. AHHUTHIISILIMOHHOE U3/Iy4eHUe

Kparko ommchIBaIoTCsl CBOMCTBA M3IY4EHUs, HE CBA3AHHOTO C KJIACCHYECKOH 3JIEKTPOIMHAMHUKOM:
U3IyYCHHE MPHU CTOJIKHOBEHHUSX AJPOHOB 3a CUET POXKACHHUS U pacnaza HEeUTpPaJbHBIX HMHOHOB, a
TaKXkKe M3IY4YeHUE IIPU DJICKTPOH-NIO3UTPOHHON aHHUTWIALMHU. PaccmarpuBaercss KHHEMaTHKa
MPOLIECCOB U €€ BIMSIHUE Ha CHEKTP U3ITYUCHUS.

9. Benenue B kocmudeckue Jiyun. Mctopudeckuii 0030p

BBoautcs onpeneneHrne kKocMUUeCKUX Jiydel. JlaeTcss KpaTkoe UCTOPUYECKOE ONHUCAHUE UCTOPUU UX
OTKPBITUS. W H3Y4YEeHUSI HX CBOMCTB. OIMCBHIBAIOTCS COBPEMEHHBIE METOABI PETUCTPALIH
KOCMHMYECKHUX JIy4ye.



10. HaOmomatenbHble CBOWCTBA KOCMHUYECKUX Jydei. Yckopenue depmu MepBOro M BTOPOTO
opsIIKa

OnuceIBarOTCS CBOMCTBA KOCMHUYECKHX JIyueH, MOJYyYCHHBIE C MOMOIIBIO NPSMBIX M KOCBEHHBIX
HaOmonennii. IToka3piBaeTcs, Kak JaHHBIC CBOMCTBA CBSI3aHbI C 0COOCHHOCTSIMU PACIIPOCTPAHEHUS U
MPOUCXOKICHHUSI KOCMUYECKHX Jydei. OMUCBHIBAIOTCS BapHalUM CIEKTpa KOCMHYECKMX JIydel 3a
cueT yckopeHus u yoeranus. IIpuBonsaTcs ABa MPOCTHIX MPUMEPa YCKOPEHMS YacTHUI] IO MEXaHU3MY
Depmu.

11. ®opmanbHbIii BBIBOJ KMHETHYECKOTO ypaBHEHHUS OIS 3apsDKEHHBIX dacTull. Tenerpaduoe
ypaBHEHHE. YCKOpPEHHE 3apsyKEHHBIX YacTHUL YIapHbIMH BOJIHAMHA. MakcUMaslbHasi SHEPrusl YacTHIL,
YCKOPEHHBIX Ha yIapHOH BOJHE

BreiBoguTCs mpocTOE€ KUHETHYECKOE YpAaBHEHHE, OINHKCHIBAIOIIEE PACIPOCTPAHEHHUE 3apsDKEHHBIX
yacTul, B cpene c paccesHueM. llokasbiBaeTcsd, Kak JaHHOE YpaBHEHHUE IIpeBpallaercs B
muQPy3noHHOE, OTMEYaroTCa orpaHuyeHus Iu(pQy3HOHHOTO TOAXOHAa W METON YCTpaHEHHUs
OIpaHMYEHUIl C MOMOIIBIO COXPAHEHHS WIEHOB 00Jiee BHICOKOTO MOpPSIKa. YpaBHEHUE IPUMEHICTCS
JUIS OTIMCAHUS] YCKOPEHUS YacTUI] Ha yAapHOW BOJHE, BEIYMCIISICTCS CIIEKTP YCKOPEHHBIX YaCTHIl U UX
MaKCUMaJIbHas SHEPIHsl.

12. HeycroitunBoctu B 1miazMme. 3aryxanue Jlanaay v moToKoBasi HEYCTOHYMBOCTh. Pe3oHaHCcHOE U
HEPEe30HAaHCHOE B3aMMOJEMCTBUE 4YacTUl] C BOJIHAMU. besloBckass HEyCTOMUMBOCTb U yCHUJICHHE
MarHUTHOT'O TOJIS.

PaccMarpuBaroTcst pasnuyHble MEXaHU3Mbl HETMHEHHOTO B3aUMOJCHCTBUS 3apsSIKEHHBIX YaCTHUI[ C
mazmoi. KauecTBeHHO OmnuchIBaeTCs B3aMMOACHCTBHE 3apyKEHHOM YaCTHIIBI C MJIa3MEHHOM BOJTHOM
u OOBSICHAETCS MEXaHU3M Nepefayd »dSHEPrud OT BOJHBI dYacTuie Hu HaobopoT. Takxke
paccMaTprBaeTCs KOJUIEKTUBHOE B3aUMOAEHCTBUE YACTHLL C TOKAMU B IUIa3ME U BBI3BIBAEMOE 3a CUET
JAHHOTO B3aMMOJICHCTBHS yCHIICHHE T0JIsl (HeycToiunBoCTh berua).

13. PacnpocTpaHeHHe 4YacTULl B CIy4allHbIX MAarHUTHBIX MoisX. YpaBHeHue Dokkepa-Ilnanka.
Juddysznonnoe npubnmkeHne

BeiBoauTCS KMHETHYECKOE YpaBHEHHE, ONMCHIBAIOLIEE JBUKEHUE YAaCTHUIl B CIy4allHOM MarHUTHOM
nose. BBoautcs moHsTHE KBazwiMHeHHoro npubmmwkeHus. llokaspiBaeTcs, Kak W3 ypaBHEHUs
bonpiiMaHa moiy4aeTcst ypaBHEHHE KOHBEKUMH-IM((Y3uH B TNPOCTPAHCTBE NHUTY-YyIJIOB U
umnynbcoB (ypaBHeHue Pokkepa-Ilnanka). Jlemoncrpupyercs, kak ypaBHeHue Doxkepa-llnanka
cBoauTCs K AU (HY3MOHHOMY YPaBHEHHIO U KaKHe MPEIIONI0KEHHUS JIEJIAl0TCs B IIPOLIECCE BBIBOJA.

14. DHeprus uHxekuu. Yoeraronue yacTullpl. [I[poOnembl neperpesa mia3mbl Py YCKOPSHUN

PaccMarpuBaroTcsi MexaHM3MbI Iepedpoca YacTHI] M3 TEIUIOBOTO pAaCIpelesieHHs B HETEIUIOBbIC
xBocThl (MHkekuus). [loka3piBaeTcsi, K KaKUM OMIMOKAM MOXKET MPUBECTH HEMpPaBUIIbHAsI OLCHKA
TEMIIOB MHXXEKLUH, a TaKKe, KAaK MEXaHU3Mbl MHXEKLIUHU BIHUSIOT Ha 3(PPEKTUBHOCTh YCKOPEHHS
3apsHKEHHBIX YaCTHII.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTOpHs, OCHAICHHAs TOCKOW. KoMmbroTep n MynbruMeaniinoe 06opyaoBaHue (TIPOEKTOD).
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI
OcHoBHas nuTeparypa
1. Teopernueckas pusuka [Texcr] : B 10 T. T. 2 : Teopus nons : yue6. mocobue ais By3os / JI. J1.

Jlannay, E. M. Jludummun ; mox. pen. JI. IT. TIuraesckoro .— 8- uzn., crepeoturt. — M. : Ou3mMamiur,
2001, 2003, 2006, 2012, 2014 .— 536 c.



2. Teoperuueckas ¢pusnka u acrpodusuka. JJomonaurensabie miaskl [ Tekct]/B. JI. ['un30ypr, -M.,
Hayka, 1981

3. OcuoBsl (pusuku wia3mel [Teker] : [yueOnuk ans By3oB] / H. Kponn, A. TpaiiBenmuc ; ep. ¢ aHri.
JI. A. bonbmoga, 0. A. [Ipeiizuna ; nox pen. A. M. Ipixue .— M. : Mup, 1975 — 525 c.

4. B.JIL.I'un30ypr. Teopetnueckas ¢pusuka u actpopusuka. M.: Hayka, 1987
5. N.H.TonTeirun. KocMuueckue mydn B MEXIUIAHETHBIX MarHATHBIX noisix. M.: Hayka, 1983

JomonanTtenyHas ureparypa
1. Teopernueckas pusuka [Texcr] : B 10 1. T. 8 : DnekrponuHaMuka CIUIONTHBIX cpej : y4el. mocooue
s ya-toB / JI. J1. Jlannmay, E. M. JInpmmn .— M. : Hayka, 1992, 2001, 2003, 2005 .— 662 c.
2. [Mpoucxoxaenne kocmudeckux Jydei [Texcr]/B. JI. Tunzoypr, C. U. CreipoBarckuii , -M., 3n-Bo
Axan. nayk CCCP, 1963
3. Pacmipoctpanenue 3neKTpoMarduTHEIX BOJH B rasme [ Texct]/B. JI. I'un30ypr, -M., Hayxka, 1967
4. B.JLbepesunckuii, C.B.bynanos, B.JI.I'un30ypr, B.A.lorens, B.C.IITyckun. Actpodusuka
Kocmuueckux mydeid. M.: Hayka, 1990

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

JemoHcTpanus npe3eHTanuii ¢ ucrnonbszoBanneM Microsoft Office (Power Point). [Ipu
HEOOXOAMMOCTH, MTPOBECHNE BHICOKOH(PEpEeHIINIT ¢ rcnonbp3oBanueM Google Meet.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{d AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE OMpEAENEHUS M TOHATHA,
YMETh IPUMEHSATH MOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcs 3a KOHCYIbTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBHH C
TEMATUKOH 3aHSATHIA.



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 npodiieM GU3UKU U acTPOPUZUKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

Pa3paborunk: B.A. [lorens, a-p ¢us.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTarh Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM ¥ TEOPUSMH COBPEMEHHOHN (pHU3HKH

IIOHATHUSAMMU,

[MK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X0ZIe HayYHO-HUCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OIIpEeNIeNIAIOIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymnciieHHbIE MOPSIIKN BETUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare nzyueHus AUCHMIUIAHBI « TeopHst n3TydeHus» 00ydarouuics TOKeH:

3HATb:

OCHOBHBIC MCXAaHU3MbI HU3JIYYCHUS 3apPSAKCHHBIX 4aCTHUIl U OCHOBHBIC CBOICTBa H3J1y4CHUs, CBOMCTBa

IEKTPOMATHUTHBIX BOJIH B IUIa3Me.
yMeTh:

BBIYHCIIATE MapaMeTpPbl U3JIYYCHUA (I/IHTCHCI/IBHOCTB, HOH}IpI/ISaHI/IH) npu MMPOU3BOJIBHOM OBUXCHHUU
Sapﬂ)KeHHOﬁ YaCTHUIIBI. OnuckeIBaTh ABWIKCHUC 3aPSAKCHHBIX YaCTHUI] B cnyqaﬁH()M SJICKTPOMArHuTHOM

TI0JIC.
BJA€Th:

Metonom GyHkuui ['puHa m Meromom mpeobOpazoBanuii Dypbe aiisi pemieHUs 3ajad KIacCHYeCKON

QJICKTPOAWHAMUKU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

- HpI/IMCp 3aaa4 il CaMOCTOATCIIBHOIO pCHICHUA:

1. HOJ'IB3y5ICI> O6I].Ieﬁ (1)OpMy.]'IOI\/’I I IOTCPb HA HU3JIIYUCHUC BBIYUCIUTL CTCIICHB NOJISAPpU3alUN

n3nyuyeHus BaBuioBa-UepeHkoBa
2. Hcnonw3ys mapamerpsl Crokca g

CUHXPOTPOHHOIO M3JIy4€HUS! OLIEHUTb CTENEHb JIMHEHHOU

noJjrsipu3anu CTCIICHHOTO CIICKTPa 3JICKTPOHOB

3. Ilocuurarh MaKCUMAJIbHYIO OHCPIUt0, KOTOPYIO IIPOTOH MOXKCET MICPCAATh MMOKOAIICMYCA DJICKTPOHY

4. TlocunmTaTh MUHUMAJIBHYI0 M MAKCUMaJIbHYIO SHEPrHI0 TpU ABYX(OTOHHOW aHHUTWISILHAN

PENATUBUCTCKOTO MTO3UTPOHA



5. ITocuurars yroiy paccessHus 3apspKEHHOM 4acTULBI HA HEOAHOPOJHOCTH MATHUTHOIO MOJIS 3a4aHHOU
(dhopmbl

- [Ipumep TeMm ans 1oKIaga Ha CEMHHApE (CaMOCTOSATEIBHOE U3yUCHHE):
1. Oddexr Cronsena-3enpaoBrya

2. KoMntoHu3amus u3ny4eHust

3. [IpoOoii Ha yOerarommx MeKTPOHAX

4. Kunernueckoe ypaBHEHHE JUIsl TOPSYE MIIa3Mbl

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB
1. Uemy paBHa rpymmoBas U Ga3oBasi CKOPOCTH JICHTMIOPOBCKOH BOJTHBI
2. Kak rpynmnosas u (a3oBasi CKOPOCTh aJIbBEHOBCKO BOJIHBI 3aBHCHUT OT yria Mexkay k u B

3. Ilouemy B opmyne Ui MOTEpPb YACTHIl BOSHUKACT KBAApar JAeNbTa-(QyHKIMH, U KaK HCIPAaBUThH
BO3ZHHKAIOIIYIO PaCXOAUMOCTb

4. BO3MOXHO JI1 YEPEHKOBCKOE M3JIyUEHHE MIPH IBUKEHUH 3apsi/ia B IIazMe

5. Ilpu Kakux yCcIOBHSIX IPUMEHHMO TOMCOHOBCKOE PUOIIKEHH U paccessHusl GOTOHA Ha 3apsijie
6. Kak cocpenoToueHo u3iaydeHue peasIiTUBUCTCKOIO HCTOYHHKA

7. Yto Takoe KyJIOHOBCKUH JIorapu(M U KaK ero OLEHUTD

8. Kak BbIfiengeTCs SHEprus Mpy TOPMO3HOM H3JIy4EHHH

9. Kak BO3HMKAET MEPEXOJHOE U3ITYUCHHE

10. Uem ommyaeTcst M3y4CHUE YaCTHIBI B MAlHUTHOM T10JI€ B PEISTUBUCTCKOM M HEPESTUBUCTCKOM
ciyvae

11. Kak o1ieHuTh MaKCHMaJIbHYIO SHEPTHIO MIEKTPOHA, ITPU KOTOPOi OyzeT crpaBeiiBa TOMCOHOBCKOE
pUOIIKEHUE [Tl 00paTHOTO KOMITOHOBCKOTO PACCESTHUS

12. Yo Takoe YCKOpPCHUC CDepMI/I 2ro poda U HC HAPYHIACT JIX OHO BTOPOC HAYaJI0 TCPMOJAUHAMUKHA

13. Kak oneHutp, NpuMEHUMO T ypaBHeHHE IudQy3un, 3Has XapaKTEPHBIH pa3Mep CHCTEMBI U
XapaKTepHOE BpeMsI 3aJlauu

14. C yem cBsi3aHO 3aryxanue Jlannay
15. 3aTyxatoT 11 37I€KTPOMAarHUTHBIE BOJIHBI BHICOKOH 4acTOTHI B IU1a3Me 10 MexaHu3My Jlanaay

[IprMepbl KOHTPOJIBHBIX 33JaHUN

1. Ilocunrtars BpeMs 3ama3ibIBaHUSI CUTHAJA C JUIMHON BOJHBI 1 M OT MCTOYHHMKA Ha paccTosHUU 500
MK TIPYA TPOXOXKICHHUH TIa3Mbl III0THOCTHIO (.03 "acTuil B Ky0. cM.

2. HailtTu yroBoe paclpeiclieHHe U MOJAPU3AILHUI0 HU3IYYEHUS SICKTPUUYECKOrO  AUMONA,
OCIHJUTMPYIONIETO BJIOJb OCH Z, HATIPABJICHHOW K HAOIIOaTeINo.

3. Haiitu ymioBoe pacnpenereHHEe U HOJSAPU3ALUIO  U3IYUYCHHs] DJIEKTPUYECKOro  JTUIIONS,
BpAILAIOLIETOCS B INIOCKOCTH XY (OCh Z HarpasiieHa K HaOI0IaTeIio).

4. U3 cxoruenust [ManmakTuk HaOMIOaeTcs MOTOK PEHTICHOBCKOTO u3nmydeHusi | X, cBsS3aHHOTO ¢
KOMIITOHOBCKMM paccessHHueM, U paauousnydeHus | R, cBsA3aHHBIN ¢ CHHXPOTPOHHBIM H3ITy4EHHEM.
OueHnTh HANPSHKEHHOCTh MAaTHUTHOTO TI0JISA, €CJIM IUIOTHOCTh (DOTOHOB M3BECTHA.

5. VYiIbpTpapensiTUBUCTCKUN 3JIEKTPOH ABMIKETCSI B MarHUTHOM II0JI€ W U3JIydaeT cUHXpoTpoH. Kax
OyZeT MEHSTBCS €Tr0 MUTY-YTOJI C TEYEHUEM BPEMEHH.

6. [TocunTare TEMIT MOTEPH ESKTPOHOB Ha 0OPATHOE KOMIITOHOBCKOE PACCESIHUE B HEPEISTUBHCTCKOM
ciry4dae (poToHBI CUUTATH XOJIOAHBIMH)

7. Ilocuntarh cTeneHb NOAApU3ALUU U3TyUEeHUs IIPU TOMCOHOBCKOM paccesiHuu Ha 90 rpangycos

[TpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
buner 1.

1. Ilocunrtare BpeMs 3ama3iblBaHUSl CUTHAJA C JUIMHON BOJHBI 1 M OT MCTOYHHMKA Ha paccTosHUU 500
MK TIPYA TPOXOKACHHUH TUI1a3Mbl III0THOCTHIO (.03 "acTuil B Ky0. cM.

2. Nonnzaunonnsie norepu. Kynonosckuii sorapugm.
burer 2.



1. HaiitTu ymioBoe pacHpeneneHue U MOJNSPU3ALUI0  U3JIYyYEHMs] 3JIEKTPUYECKOro  JTUIIOIS,
OCHMJUIMPYIOIIETO BIOJb OCH Z, HAIIPABJICHHOW K HAOII0qaTeo.

2. ATbBEHOBCKAS BOJIHA

buer 3.

1. YnpTpapenssTUBUCTCKUAN SIIEKTPOH JIBIXKETCS B MATHUTHOM II0JI€ U U3ITydaeT CHHXpoTpoH. Kak Oymer
MEHATHCA €r0 MUTY-YTOJI C TEYEHHEM BPEMEHH.

2. lucnepcuoHHOE COOTHOIIEHHUE XOJIOIHOM M1a3MbI

buner 4.

1. [Tocunrtare cTeneHb MONSAPU3ALNN U3TyUEHHUS TPU TOMCOHOBCKOM paccessHuu Ha 90 rpagycoB

2. 3aryxanue Jlannay

buner 5.

1. TTocunTars TeMIT MOTEPH IEKTPOHOB HA 0OpPATHOE KOMIITOHOBCKOE PACCESTHUE B HEPEIISITUBUCTCKOM
ciydae ((DOTOHBI CUMTATH XOJIOIHBIMH )

2. XapakTepHasi 4aCTOTa CHHXPOTPOHHOTO U3IYUYeHUS (PEISITHBUCTCKUHN CITyqaid).

Kpurepuu onieHuBanus
Ouenka ommmyHo 10 OammoB - BBICTABIISICTCS ~ CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOMIEMY
MHTEpEC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Oumenka ommMYHO 9 Oa;wioB -  BBICTABISCTCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE MPU PElIeHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTaBISETCA CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UETaMHu.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHa, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Otuenka xopoto 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOIyUeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka yHIOBIETBOPUTENBHO 4 Oanga - BBICTABISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH NIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl yU4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B M3JIOKEHHUM IPOrPaMMHOIO Marepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yu4eOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro O0yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
OneHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABISAETCS CTYACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COJEp)KaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.
OreHKa HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH NpoBOATCS Mo Ouieram. B kakmom Ouiete nmpeacTaBiIeHo ABa TEOpEeTHIECKHX Bopoca. [Ipu
NPOBEJICHUU DJK3aMeHa oOydaromemycsi mnpepoctapisercss 30 MUHYT Ha mOArotoBky. Ompoc
o0yuaroImerocs He JJOJDKEH MPEBHIIATh OHOTO aCTPOHOMUYECKOTO Jaca.



