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MecTo IUCHUIIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

Hucuunnuna «I"paBUTallMOHHBIE BOJHBI paHHEW BceneHHON)» OTHOCHTCS K AUCUMILUIMHAM YacTH,
dbopMupyeMoil ydacTHHKaMHu 0Opa30BaTEeNbHBIX OTHOIIECHWU, broka 1. Jucnumiuabel (MOIyNTH) MOy
«Dusznueckas KOCMOJIOTHSI M acTpopu3uka» y4yeOHOro IjlaHa OCHOBHOM  mpodecCHOHaIbHOM
00pa30BaTeNbHON MPOrPpaMMBI BBICIIETO OOpa30BaHUS — MPOTPAMMBI MArMCTPATYpPhl IO HAMPABICHUIO
noarotoBku 44.04.01 Ilemarornueckoe oOpazoBaHHE, HaINpPaBIEHHOCTh (MPOGUIL) 00pa30BATEIHHOM
nporpaMMebl «IIprOpHUTETHEIC HANIPaBICHUS HAYKU B U3MUYECKOM 00pa30BaHUMY, OYHON (POPMBI OOYICHHSI.

JlucuumiuHa omupaeTrcs Ha 3HAHUS M HAaBBIKM, MPHOOpETEHHbIE B paMkax KypcoB «OCHOBBI
TEOPETUYECKON (PU3UKM» U TUCLUILINH M0 BEIOOPY, U3yU4EHHOTO B IEpHO 00yueHus B OaKanaBpHare.

1. Ilepeyennb nmiIaHupyeMbIX pe3yJbTaToOB 00y4ueHHsi (00pa3oBaTeIbHBIX Pe3yJbTaTOB) IO
AUCHHUILINHE
Heusblo OCBOEHUS AMCLMILINHBI ABISETCS 03HAKOMIIEHUE 00YYaroIMXCsl C TEOPUEN I'PaBUTALMOHHBIX

BOJIH, @ TAK)X€ C MMOHATHEM CIIEKTPAILHBIN MapaMeTp U €ro MCIIOIb30BaHKE /ISl aHAJIM3a MTPOIIECCOB B
(bu3NIECKOl KOCMOJIOTHH.

3agaveil OCBOGHUS NUCLMIUIMHBI SIBJISETCS MOJydeHHE MarucTpaHTaMH Habopa 3HAHHWM, yMEHHUH u
HAaBBIKOB IIO0 ME€TOJaM HCCIICAOBaHU ypaBHeHI/Iﬁ KOCMOJIOTHYECKOM JUHaAMHKHU, 10 ITOJTYYCHHUIO peHIeHI/Iﬁ
ITHUX ypaBHEHHUH U (PU3NYECKON MHTEPIIPETALNH OTYIECHHBIX PEIICHHH.

B pe3synbrare ocBoeHus aucUUILIMHBI «[ paBUTAallMOHHBIE BOJIHBI paHHEl BceneHHON» maructpast
JOJIKEH:
3HATh METOJIbl BBIBOJIA YPAaBHEHUI IpaBUTALIMU B TPUOIMKEHUH CJIa00T0 OIS,
yMeThb pellaTh ypaBHEHHUS KOCMOJIOTMYECKUX BO3MYIIEHMH B IPOJOJIBHOM KaaHMOpPOBKE W BBIUYUCIATH
BO3MYIIEHHUS CMEIIAHHBIX KOMIIOHEHT TeH30pa Puyuu;

BJIa/IeTh: HaBbIKaMU [IPEJICTABICHUS YPAaBHEHUH KOCMOJIOTMYECKON TUHAMUKY B IPUOIMKEHUN MEJIJIEHHOTO
CKATBIBaHUS Y€pe3 CYNEPHOTECHIINAIL.

[Ipouecc m3ydeHuss AUCUUIUIAHBI «l'paBUTAlMOHHBIE BOJHBI paHHEHW BcelleHHOI» HampaBjeH Ha
pacuIpeHre Hay4yHOro Kpyrosopa M MOHHUMaHUS (U3NYECKUX OCHOB (POPMHUPOBAHUS KPYIHOMACIITAOHOMN
CTPYKTYphI BceneHHOM.

B pe3syibrare ocBOeHMs MPOrpaMMbl MarkucTpaTypbl 00ydaroUuiics JOKEH OBJIAaleTh CIEAYIOIIUMHU
pe3ynpraTaMu 00ydeHHs 1o aucuuIuinHe «['paBUTallMOHHBIE BOJHBI paHHeW BcenenHoit» (B Tabiuue
IIPEJCTAaBICHO COOTHECEHHE O0pa30BaTENIbHBIX PE3yJIbTATOB OOYYEHHUS MO AMCLUUIUIMHE C MHAMKATOpaMH
JOCTUKEHHS] KOMIIETEHIUH):

KomnereHmus u MHIUKATOPHI €€ OO0pa3oBarenbHble Pe3yIbTaThl JUCIUIUINHBI
JOCTHKEHHS B JUCLUIUIMHE (aTansl popMHpOBaHUS AUCHUIUIIMHBI)
3HAET yMeeT BJIQJIEET

I1K-5. CnocobeH ocyIiecTBIsATh MOUCK, OP-1 pemarb HaBbIKaMU
aHaJu3 1 00paboTKy Hay4HOH HH(pOopMaIK METO/bI ypaBHEHHUS IpeCTaBICHUs
B LIEJISIX UCCIIEIOBaHUS MpoOIemM BBIBOJIA KOCMOJIOTHYEC | ypaBHEHUH
o0pa3oBaHMs B IPEIMETHOM 06IacTu yYpaBHEHHH | KHX KOCMOJIOTHYEC
HaIpaBJIEHHOCTH (PO uIIs) TpaBUTAIMU B | BO3MYIIEHHUN B | KOM JUHAMUKHU
MarucTpaTypsbl. NpUOJIMKEHUU | IPOJOIBHOM B
[IK-5.1. 3HaeT: NCTOYHUKN Hay4YHOH ciaboro noss, | KAIUOpOBKEe U | MPUOIMKEHUN
uHpopmanuu, HeoOXOAUMOM IS BBIUUCIIATH MEJIJICHHOTO
O0OHOBJIEHUS COZIEp)KaHUS 00pa30BaHUS 110 BO3MYIIIEHUS CKATBIBAHUSI
JUCLUIUIMHAM (KypcaM) MpeIMeTHOM CMEIIaHHBIX qyepes
00JacTu HanpaBICHHOCTH (TTPOQUIIS) KOMITOHEHT CYMepIIOTEHITN
MarucTpaTypsl 1 TpaHchopMaluu mporecca TEH30pa an
0o0y4eHus; METOIbI PAOOTHI C HAYYHOU Puyun;
uHpopmanuen;
MIpUEMBI IUJIAKTUYECKON 00paboTKU
Hay4YHOH MH(OpMaIUK B LENAX ee
Tpanchopmaiuu B yueOHOE coJiepKaHue,
I1K-5.2 YMmeet: BeCTH MMOKMCK U aHATIN3




Hay4YHON MH(OPMAIHH; OCYIIECTBIISAThH
TUIAKTHYECKYI0 00pabOTKY U aJanTaIuio
HAYYHBIX TEKCTOB B IIEJIAX UX MEPEBOJIA B
yueOHbIC MaTepUAIIBI

[1K-5.3. Bnanmeet: MmeTogamMu paboOTHI ¢
Hay4YHOU MH(poOpManuel u yaeOHbIMU
TEKCTaMH.

2. O0beM AMCUMILIMHBI B 324eTHBIX eTHHUIIAX ¢ YKA3aHHEM KOJHYECTBA aKaJeMUYeCKHX YaCoB,
Bbl/I€JIEHHBIX HA KOHTAKTHYI0 padoTy 00yyarommXxcs ¢ npenojaaBareiaeM (1Mo BUJAaM Y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO Pa00oTy 00y4YaroIuxcst
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3. CopepxaHue JUCUMIUIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM (pa3gejaM) ¢ YKa3aHHEM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKAJeMHY€eCKHUX YACOB U BUI0B YUeOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOJAUUECMEA AKAOEMUYECKUX HACO8 U 6UO08

YUeOHbIX 3aHAmUI

HaumeHnoBaHue pa3jeia u TeM

Kouaun4vecTBo yacoB no gopmam
opraHu3zauuu o0y4yeHus
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3 cemecTp
Tema 1. KocMonornueckas quHamMuka 1 4 0 10
CKAJIIPHOTO N0JI paHHeN BeeneHHOoM.
Tema 2. TouHble pelieHns B MOJAETSAX 1 4 0 10
KOCMOJIOTHYECKON MH(ISAINH
Tema 3. I'enepupyromast GyHKIUS A5 peLICHUS 4 0 10
ypaBHeHus MBanoBa-Canoneka-bonna
Tema 4. Cenenue ypaBHenus VBanoBa- 4 0 10
Canoneka-bonyia k ypaBHeHHI0 AGens
Tewma 5. [Ipubmmkenne MeIJIeHHOTO 4 0 10
ckaTbiBaHMsl. CONOCTaBlIeHUE TOUYHBIX U
MPHUOIMKEHHBIX pelIeHUH
Tema 6. [TapameTpbl KOCMOJIOIMUECKON 4 0 10
WHQIISIAY | YHUCTIO €-YBEINICHUN
Tema 7. KocMmonoruueckue ckaisipabie U 2 4 0 15
TEH30pHbIE BO3MYILIEHUSI.
Tema 8. KanuOGpoBoUHbIE YCIOBHS U THIIBI 4 0 15
KaJTMOPOBOK




Tema 9. CieKTp MOIIHOCTH KOCMOJIOTMUECKUX 2 4 0 15
BO3MYIICHUN.

Tema 10. Tenzop Puuun ans ckansipHbIX 4 0 10
HEOJIHOPOIHOCTEH.

Tema 11. CriekTpanbHble TapaMeTpbl U 4 0 10
TEH30PHO-CKAJSIPHOC OTHOIICHHE.

Tema 12. MeToa BbIYMCIIEHUS CIEKTPATbHBIX 4 0 10
MapaMeTPOB 110 TOYHBIM PEIICHUSIM.

HToro no cemectpy 6 48 0 135
Bcero nmo qucuuniinHe: 6 48 0 135

5.2. Kparkoe onucanue comep:kaHusi TeM (pa3/iesioB) JUCUMIIIIMHBI

Tema 1. Kocmosiornueckasi AMHAMHKA CKAJISIPHOIO 10JIs1 paHHeil Beesiennoii. BoiBon ypaBHeHui
KOCMOJIOTMYECKOM IMHAMMKH JUIsl CKaJIsIpHOTO 1oJist B MeTpuke @puamana-Pobeprcona-VYokepa.
Comnocrasnenne TOU ckansiproro nouist ¢ TOU naeansHo# x)xuakoctu. Yucio e-ysenudenuii (e-foldings
number).

Tema 2. TouHble pelieHUs1 B MOAEJIAX KOCMOJIOTHYeCKOoil HHGIsiuU. MeTo bl TIOCTPOSHUS TOUHBIX
pewmeHnii. [IpuMeps! pemieHui ¢ SKCIIOHEHIMAIBHBIM U CTEIIEHHBIM IIOTEHIMAJIOM. Perienne metoqom
TOHKOW HAaCTPOMKH IOTEHIMAIIA.

Tema 3. I'enepupyromas gyHkuus s pemieHus ypasHenuss UBanosa-Casionexka-bonga. Tounsie
KOCMOJIOTUYECKHE penieHus VIBaHOBa ¢ KBaAPAaTUYHBIM, XUTTCOBCKUAM, SKCIIOHEHIIUAIIBHBIM,
TPUTOHOMETPHUUYECKUM NoTeHIuanoM. Iloctpoenne renepupyrominii GyHKIUHU 17151 yKa3aHHBIX PELLICHUH.
['eneprpoBaHrE HOBBIX TOUYHBIX PEIIECHUN U3 U3BECTHBIX.

Tema 4. CBenenue ypaBHenus UBanoBa-Canonexka-bonna k ypapuenuio Aoens. [IpeobpazoBanue
ypaBuenust UCBh depe3 mpomexyTounyio (rumepoonndeckyio) yHKIuio K ypaBaeHuto Abes. [Ipumepsr
pelLIeHHI.

Tema 5. [Ipudan:xkeHue MeJIeHHOTo ckaTbiBaHus. ConocTaBjieHHe TOYHBIX U NPUOINKEHHBIX
peleHMii. YcioBue npuOIMKeHUsI MEAJICHHOTO cKaTbiBaHUs. HusAmonHeli arTpakTop. [ToTeHmansHbIe
1 Xa00JIOBCKUI TapaMeTpbl MEAJIEHHOTO cKaThiBaHUsA. COMOCTaBIeHHUE PEILICHUI: OJIMHAKOBAs AMHAMUKA U
pa3IMyYHbIE TOTEHINAIIBL, OAMHAKOBBIE IOTEHIUAJIBI U Pa3IMYHas AMHAMUKA. PacxoxaeHne Mexny
TOYHBIMH U MPUOIMKEHHBIMH PEIICHUSMHU.

Tema 6. I[lapameTpbl KOCMOJIOTHYECKO HHPIAIMMA M YN CI0 e-yBeaudeHnil. Tounble HHPIALNOHHBIE
IapamMeTpsl U TapamMeTpbl MEUICHHOTO CKaThIBAaHUS, UX COOTHOIICHHS. Y PABHEHHSI KOCMOJIOTHYECKOU
JUHAMUKU ¥ UHQISILIMOHHBIE TapaMeTphl B TEpPMUHAX €-yBEITUUEHUI.

Tema 7. KocMoJiornueckue cKajJisipHbie H TEH30pPHbIe BO3MYIIeHHsl. BeIunCiIieHre KOMIIOHEHT TEH30pa
Puyum u DiiHITeiiHa B KOHPOPMHBIX KoopauHaTax MeTpuku @PY. YpaBHeHUs rpaBUTaAIMU B
npuOIKeHNnu cinaboro nosst. Pasnoxkenne Bo3MyIlleHN Ha CKaJIIpHble, BEKTOPHbBIE U TEH30PHBIE.
KocMmonornueckue Bo3MyLieHus.

Tema 8. KanuopoBouHble yCJIOBHS M THIBI KATNOPoBok. KannOpoBouHbIe MpeoOpa3oBaHus KOOPAHHAT.
ITpeoOpa3oBanus CKaJIIPHBIX U BEKTOPHBIX BEJIMYMH. THUITBI KaTMOPOBOK: MPOJOIbHAS KaTHOPOBKa;
KaJTMOpOBKa MOCTOSSHHOM KPUBU3HBI; COMMYTCTBYIOIIAs OPTOrOHAJIbHAS KaJTMOpPOBKa.

Tema 9. CieKTp MOLIHOCTH KOCMOJIOTHYeCKHX BO3MyeHnii. KannGpoBouHO-MHBapHaHTHBIE
ITOTEHIMAJbI ¥ YpaBHEHUS Ha Bo3MylleHUsA. KBanTOBaHue BO3MylIeHUI. CIIEKTP MOIIHOCTH CKaJISIPHBIX U
TEH30PHBIX BO3MYILEHUMN.

Tema 10. Ten3op Puuum 1u1s1 cKaJIsIpHBIX HEOAHOPOIHOCTEH. MeTpruecKkHii TEH30p U CUMBOJIBI
Kpucroddens. Boamymenus korddunmentoB Kpucroddens. Bosmyiienust cMeIaHHbIX KOMIIOHEHT
TeH30pa Pruum ¥ BO3MyILIEHNS CKaJIIpHOW KpUBU3HBL. Bo3MylieHus TeH30pa DWHIITEHHA.

Tema 11. CnekTpajibHble NapaMeTPbl H TEH30PHO-CKAJISIPHOE OTHOLIEeHHe. CIIEKTpaJIbHBIN UHIEKC
(HAKJIOH CHEKTPa) CKAISIPHBIX U TEH30PHBIX BO3MYIICHHUH. Y 0eranue cCneKTpajabHbIX HHAEKCOB. TeH30pHO-
CKaJIIPHOE OTHOLICHHE Ha IlepeceueHnn paguyca Xao6ma. TII1oTHOCT SHEprHH PeTUKTOBBIX
I'PaBUTALMOHHBIX BOJIH.

Tema 12. MeToa BbIYHMCICHHS CHIEKTPAJBHBIX IAPAMETPOB N0 TOYHBIM pemieHusiM. [Ipencrasienue
YpaBHEHHH KOCMOJIOIMYECKON INHAMUKY B IPUOIMKECHUH MEIJICHHOTO CKAaThIBAHUS Yepe3



CyleproTeHIrasn. BeluncieHne ClieKTpaabHbIX IapaMeTPOB Yepes3 CyIEePIOTEHIHAIL

4. IlepedyeHb y4eOHO-METOAMYECKOr0 oOecmedeHHMsT [JJIsi  CAMOCTOATEJbHOH  PpadoOThI
o0y4yaummxcs N0 AMCHUILINHE

CamocrodrenbHas paboTa CTyJEHTOB sBieTCsl 0co0oi (opMON opraHuzaluu y4yeOHOro Iporecca,
MPEJCTaBIAIONIAs COO0H MIaHUPYEeMYI0, TIO3HABATENIbHO, OPTaHU3AIMOHHO U METOJWYECKH HANpaBIIEMYIO
JesITeIbHOCTh CTY/EHTOB, OPUEHTUPOBAHHYIO Ha JIOCTUKEHHE KOHKPETHOI'O pPe3yibTara, OCYILECTBIIEMYIO
6e3 mpsaMoil momomu mnpenoaasatensa. CamocrosiTenbHas padoTa CTYyJIEHTOB SIBJISETCS COCTAaBHOW YacCThIO
yueOHOI paboThl U MMEET LEJNbI0 3aKPEIUICHUEe U yriIyOJeHHEe MOJIyYEeHHBIX 3HAHUWH U HaBBIKOB, ITOMCK U
npuoOpeTeHrue HOBBIX 3HAHUHM, a TaKKe BBINOJHEHHE Y4YEOHBIX 3a/laHUH, MOJATOTOBKY K IPEICTOSLINM
3aHATUAM U 3auéry. OHa npeaycMaTpuBaeT, Kak IpPaBUIIO, pa3paboTKy pedeparoB, HAKMCAHUE M 3aIIUTY
JIOKJIaJIOB WJIM IIPOEKTOB, BHINOJIHEHUE TBOPUECKUX, MHIMBUYaIbHBIX 3a/laHUN B COOTBETCTBUM C yueOHOU
IporpamMMoil (TeMaTH4eCKUM IUIAHOM M3y4YeHUs AUCLUUILINHBI). Tema 11 TaKoro BBICTYIUIEHUS MOXKET ObITh
IIpeJIoKEHa IpernoAaBaTeyieM WiIM M30paHa caMHUM CTYAEHTOM, HO MaTepHuall BBICTYIJICHHS HE JOJDKEH
OyOnupoBaTh JIEKLMOHHBIA MaTepuail. PedepaTuBHbIN MaTepual CIIy>KUT JONOJHUTEIbHON MHpOpMaruei
Juisi paboThl Ha J1A0OPAaTOPHBIX 3aHATHUAX. OCHOBHAS 1EJIb JIAHHOTO BHAA Pa0OTHI COCTOUT B OOY4YCHHH
CTY/IGHTOB METO/IaM CaMOCTOSATENbHON paboThl ¢ y4eOHbIM MaTepuanoM. J[ias MOJHOTHI YCBOEHHUS TEM,
BBIHECEHHBIX Ha JIAOOPATOpPHBIE 3aHATHS, TpeOyeTcs paboTa ¢ nmepBoucTrouHnkaMu. Kypc npemycmaTpuBaeT
CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB CO CIELMANbHON Hay4yHOH aureparypoi. Cienyer OTMETHUTh, 4TO
CaMOCTOsITeNIbHAs padoTa CTYJEHTOB Pe3yabTaTUBHA JIUIIb TOTJa, KOI/1a OHA BBIMOIHIETCS] CUCTEMATHUECKH,
IUTAHOMEPHO U LIEJIEHAIIPABJICHHO.

3aaHus 1151 CaMOCTOSTENbHON pabOThI IPEyCMaTPUBAIOT UCII0JIb30BAHUE HEOOXOAUMBIX TEPMUHOB U
NOHATHUH 1o npobsieMaTuke Kypca. OHM HalleNMBAIOT HA IPAKTUYECKYIO pabOTy 110 IPUMEHEHUIO U3y4aeMOro
MaTepuaia, IOUCK OuOIHorpaguuecKkoro marepuaisa M OJICKTPOHHBIX HCTOYHHMKOB WH(OpPMAINY,
WUTIOCTPATUBHBIX MaTepHaIoB. 3aJJaHUs 10 CAMOCTOATENbHOM paboTe Jat0Tcs 0 TeMaM, KOTOpble TPeOyroT
JIOTIOJIHUTEIBHON IPOPAOOTKHU.

OOuwmii 06bEM CaMOCTOATENBHOW pabOThl CTYAEHTOB MO AMCLUUIUIMHE BKJIIOYACT ayAUTOPHYIO H
BHEAyIUTOPHYIO CAMOCTOSITENIbHYIO pabOTy CTY/IEHTOB B TEUEHUE CEMECTpA.

AymuTopHas caMOCTOsITeNIbHAs paboTa ocyullecTBiIseTcss B (GOpME YHCICHHOIO pEeLIeHHUs
TEOPETUUECKHX 3a/1a4 MO0 JUCIUIUINHE. AyJUTOpHAsl cCaMOCTOsITeNIbHAs paboTa obecrieueHa METOANUYECKUMHU
MaTepHualaMH.

BueayautopHas camocTosiTeNnbHas paboTa ocylecTBisiercs B (popmax:

- IOATOTOBKA K YCTHBIM OIpOCaM I10 TEOPHH;

- IOATOTOBKA K YCTHBIM JIOKJIaJ]aM 110 TEOPUHU;

- YUCJIEHHOE PEIICHNE TEOPETUUECKUX 3aay;

- pellieHre JOMaIIHEeH KOHTPOJIbHONU padoThl;

- IOJITOTOBKA K 3a1uTe pedepara 1 HayYHbIX IPOEKTOB.

Mamepuajlbl, ucnons3yemoie ons meKyuieco KOHmpoJa ycnesaemocmu 05yllaIOIMMXC}l no ()ucuumume

Ilepeyennb Tem pedepaToB

1. HGTGKTI/IPOBaHI/Ie BBICOKOYAaCTOTHBIX I'PaBUTAIMOHHBIX BOJIH: BBICOKOYAaCTOTHBIC (i)J'IYKTyaI_H/II/I
METPUKHU IPOCTPAHCTBA-BPEMEHH.

2. OmnwmcaHre U MaTeMaTHYECKOe MOJICTUPOBaHUe OTKIIMKa nHTepdepomerpa dadpu-Ileppo.

3. Pacuer uyBcTBUTENbHOCTH UHTEPPEepomeTpa Dabdpu-Ileppo mpu perucrpanuu BBIBCOKOYACTOTHBIX
Ir'paBUTAllMOHHBIX BOJIH.

4. Mopnenb (GIyKTyHPYIOLIET0 BpEMEHHU U MPOCTPAHCTBO-BPEMS C (PIYKTYUPYIOIIUM METPHUECKUM
TEH30POM.

5. Perucrpanusi BBICOKOYAaCTOTHBIX TPABUTAIIMOHHBIX BOJH U BO3MOKHOCTH PETHCTPAIH PEITUKTOBBIX

Ir'paBUTAllMOHHBIX BOJIH.

Pacnpoctpanenue cBeta B IPOCTPAHCTBE-BPEMEHH C (PIYKTYHPYIOIIUM METPUUECKUM TEH30POM.

7. Pacuer ymmpeHus CeKTpaJbHbIX JUHUNA CBETA IPU BO3JEHCTBUM IPAaBUTALIMOHHBIX BOJIH.

S
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5. IlpumepHble OLleHOYHbIE MAaTEPHAJIbI AJIsl IPOBeAeHUs TeKylero KOHTPOJIs yCIeBaeMOCTH U
NPOMEKYTOYHOM aTTeCTANMU 00y4aI0IUXCS M0 JUCIUIITIHHE
Opranusanus U NpoBeJIeHue ATTeCTAlUM CTYJAEHTA

®I'OC BO B cOOTBETCTBUM € IPUHLUIIAMU bOJIOHCKOTrO IIpoLiecca OpUeHTUPOBAHbI IPEUMYILIECTBEHHO
HE Ha cooOuleHre o0ydaroleMycs KOMIUIEKCa TEOPEeTHYECKMX 3HaHWM, HO Ha BBIPAOOTKY y OakainaBpa
KOMIIETEHIIMH — JMHAMUYEeCKOro Habopa 3HaHWH, YMEHMH, HAaBBIKOB M JIMYHOCTHBIX KayeCTB, KOTOpbIE
MO3BOJIST BBIMTYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPyla M YCHEIHO NpodhecCHOHAIBHO
pean30BbIBATHCS.

B mpouecce o1ieHKH acIMpaHTOB HCIIONB3YIOTCA KAaK TPAJULMOHHBIE, TAK U MHHOBALIMOHHBIE THIIBI,
Bubl U (popMbl KOHTpOIIsL. [Ipy 3TOM NOCTENEHHO TPaJAMLMOHHBIE CPEICTBA COBEPIICHCTBYIOTCS B pycie
KOMIIETEHTHOCTHOT'O II0JIX0/1a, 8 UHHOBALIMOHHBIE CPEICTBA aJallTUPOBAHBI 111 IOBCEMECTHOTO IPUMEHEHHUS
B POCCHICKOM BY30BCKOU IPAKTHKE.

Lenb npoBeneHusi aTrrecTalMy — IPOBEPKAa OCBOCHUSI 00pa30BaTEIbHON MPOTrpaMMbl JUCIMILIMHBI
gyepe3 chopMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

Tunel KOHTpPOJIA:

Texymasi arrecTanmusi: NpeJCTaBIeHA CIEAYIOUMMH paboTaMHU: OTYETHOCTh MO J1AOOPAaTOPHBIM
3aHATHUSM.

IIpome:xxyToyHasi aTrTecTalMs OCYLIECTBIICTCS B KOHIE CEMECTpa M 3aBEpLIACT HU3Yy4YeHUe
JUCHUIUIMHBL, [TOMOTAeT OLEHUTh OoJjiee KPYIHbIE COBOKYIHOCTH 3HAaHUN M yMeHHH, (opmupoBaHue
ONPEACIEHHBIX KOMIIETCHIIUN.

OneHOYHBIMU CPEACTBAMU TEKYIIETO OLIEHWBAHMUS SIBIISIFOTCS: YCTHBIE OMPOCHI MO TEOPUHU, CEMUHAp,
OT3bIB O MPOYUTAHHOM CTaThe MO JaHHOW TeMe, KOJUIOKBHYM , IBpUCTHUYEcKas Oecela 1Mo TeMe 3aHsATus,
rpynmnoBoe oOCy)KJIeHue TEeMbl 3aHATHS, 3allUTa pedepara WK NMPOeKTa, KOHTpoJbHas padorta. KoHTposb
YCBOCHMSI MaTepHuasia BeIETCs peryJIsipHO B TEUEHHE BCETO CEMECTPa Ha TaOOpaTOPHBIX 3aHATHSIX.

Ne CPEJACTBA OLHIEHUBAHUA, OO6pazoBarenbHbIE
n/m UCIOJIb3YEMbIE JJIs TEKYIIETO OIlCHUBAHUS Pe3yIbTATHI JUCIUATUTHHBI
nokaszaressi pOpMHUPOBAHUS KOMIIETEHLIUU
1 OueHoYHbIE CPpeACTBA AJIs TEeKYLIeH OP-1 3Haer MeToABI BBIBOJA YPABHEHMI
aTTecTaluM rpaBUTAlMU B IPUOIMKEHUH €1a00Tro

OC-1 ycTHBIl OnpoOC MO TEOPUH, 10JI4,
OC-2 013bIB 0 IPOYUTAHHOHU CTaThe MO AaHHOU | OP-2 ymeer pemath ypaBHEHUSA
TeMe, KOCMOJIOTHYECKUX BO3MYILIEHU I B
OC-3 cemuHap, MPOAOIBHON KaJIMOPOBKE M  BBIYHMCIATDH
OC-4 rpynmoBoe 00CyX/IeHHE BO3MYIIEHUS  CMENIAaHHBIX  KOMITOHEHT
OC-5 KomnokBuym, TeH3opa Puuyy;
OC-6 3amura pedepaTa WIH MPOCKTA, OP-3 Bnazneet HaBbIKAMU TIPEICTABICHUS
OC-7 3amura J0KJIa0B-TIPE3CHTALNI YpaBHEHUH KOCMOJIOTUYECKOW TMHAMUKH B
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2 OneHoYHbIEe CPEACTBA I MPOMEKYTOUHOH | MPHOIMKSHUN MEJIJICHHOTO CKAaThIBAaHUS
aTTecTaluu gyepe3 CyleprnoTeHITHaI.
IK3aMeH
OC-8 sk3ameH B popMe yCTHOTO
cobeceI0BaHus IO BOIIPOCaM

Onucanue OIEHOYHBIX CPEACTB U HEOOXOUMOT0 000PYA0BaHUS (AEMOHCTPALIMOHHOTO MaTepuana), a
TaK K€ MPOLEAYPHl U KPUTEPUHU OIICHUBAHUS MHIUKATOPOB JOCTUXKEHUS KOMIIETSHIIUN Ha pa3IMUHbIX
sTanax ux (opMupoBaHUs B Mpoliecce OCBOECHUs 00pa3oBaTelibHOI MporpaMmbl peacTaBieHsl B Douze
OLICHOYHBIX CPEACTB JJIs TEKYIIEro KOHTPOJI YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAIlUH 110
nuctuminHe «Teopust KOCMOJIOTHYECKON MH DI,
Mamepuanwi, ucnonv3yemole 014 MEKyuLe20 KOHMPOJia YCNeeaemMocmu 00y4awuxca no OUCYUnNIuHe
Martepuasl A OpraHu3aliy TeKYIIel aTTeCTalluy MPEACTAaBICHBI B 1. 5 MPOTrpaMMBbl.

Mamepuansl, ucnonv3yemsle 0711 RPOMENHCYMOUHO20 KOHMPONA YCNEGAEMOCHU 00YUAIOWUXCA HO
oucyuniuHe
OC-8 Jk3ameH B (hpopMe YCTHOI'0 IK3aMEHa 110 BOIPOCaM

IlepeyeHb BOIPOCOB K IK3aMEHY

1. BsiBOA ypaBHEHMI KOCMOJIOTUYECKON TMHAMUKYU JJIs CKAJSIPHOIO N0JIsl B MeTpuke dpuimMaHa-
Po6eprcona-Yoxkepa.

2. Comocrasnenne TOU ckansproro noist ¢ TOU mneanbHON KuAKOCTH. Unco e-yBenyeHui (e-
foldings number).

3. MeTtoapl MOCTPOCHUS TOUYHBIX perieHui. [IpuMeps! pemeHuii ¢ SKCIOHEHIIUATBHBIM U CTETIEHHBIM
IIOTEHLIMAJIOM. Perienre MeToloM TOHKOM HaCTPOMKH ITOTEHIIMANIA.

4. Tounbsle KocMoJOTrHYecKue perieHns ViBaHoBa ¢ KBaJpaTUYHbIM, XUTTCOBCKHUM,
JKCIIOHEHLIMAJIBHBIM, TPUTOHOMETPUYECKUM MOTEHIIMAJIOM.

5. Tloctpoenue reHepupyronuii GyHKIMY 7151 yKa3aHHBIX peleHuid. ['eHepupoBaHue HOBBIX TOYHBIX
pEeLICHUN U3 U3BECTHBIX.

6. YcioBue nmpuOMMKEHUS MEIJICHHOTO cKaThiBaHus. MHIsmonHbIH arTpakTop. [loTeHnnansHbie U

Xxa00JI0BCKHI TapaMeTpbl MEIJICHHOTO CKAaThIBaHUsA. PacxoxaeHne Mexay TOUYHBIMH U

MPUOIM>KEHHBIMH PEIICHUSMHU.

Tounble HHISAIMOHHBIE TApaMETPhl U MapaMeTPbl MEJUIEHHOTO CKAaThIBAHUS, UX COOTHOLIECHHUSI.

8. VYpaBHEHUS KOCMOJIOTHYECKOW JUHAMUKN M HH(ISIIMOHHBIE TapaMeTPhl B TEPMUHAX €-
YBEIUYCHUM.

9. Paznoxenne meTpudeckoro TeHzopa. KanmdpoBounsie mpeoOpa3oBaHUs KOOPAMHAT.

10. KanuOpoBouHbIe YCIOBUS: MPOJI0JIbHAs KaTMOPOBKA, KaTMOPOBKA MOCTOSHHONW KPUBH3HBI,
COITYTCTBYIOIAsi OPTOTOHANIbHAS KaJIHOpOBKa.

11. CrekTp MOIIIHOCTH KOCMOJIOTHUECKUX BO3MYIIEHUN. JInHeHas cTaus 3BOTIONNN
HEOJIHOPOJAHOCTEH: CIIEKTP MOIIIHOCTH, OAPUOHHBIE aKyCTUYECKHE OCIIMILISIIUY.

12. AMmnuTyzbl ¥ HaKJIOHBI cieKTpoB. CpaBHEHUE ¢ HAOIIOACHUSAMHU.

13. Tenzop Puvum mi1st cKamsIpHBIX HEOTHOPOIHOCTEH. MeTprUecKuii TEH30p M CHMBOJTBI
Kpucroddens.

14. Bosmymenus koapdunnento Kpucrodpdens. Bosmyiienns cMenmaHHbIX KOMIIOHEHT TEH30pa
Pryun 1 Bo3My1ieHus CKalsipHON KpUBU3HBL. Bo3MyIieHns TeH3opa DWHIITEHA.

15. CnexTtpanbHble TapaMeTpbl U TEH30PHO-CKAJISIPHOE OTHOILIEHHUE.
Onpenenenne CeKTpaJIbHBIX TapaMETPOB CKAISIPHOTO U TEH30PHOTO BO3MYLIEHUS. TeH30pHO-
CKAJIIPHOE OTHOLIEHHUE.

16. Mero/ BBIYHCICHUS CHEKTPAIbHBIX TAPAMETPOB IO TOYHBIM PEILICHUSIM.
[IpencraBienue ypaBHEHU KOCMOJIOTUYECKON TUHAMUKY B TPUOIMKEHUU MEJIJIEHHOTO
CKaTBIBaHMs Yepe3 CYNEPIOTCHIMAIL. BbIYKCIIeHHE CIIEKTPAJIBHBIX [IapAMETPOB YePe3
CyNEepHOTEeHIHAIL.

~



Kpurepun ouneHuBaHusi 3HAHU 00y4aKOIIMXCH 10 TUCUMUIIJIMHE

DopMupoBaHue 0ANJIbHO-PETHHIOBOM OIIEHKH PA00ThI 00y4al0IMUXCs

ITocemenue | Ilocemenue Pabora Ha Kontponbnas | UaauBunyansHoe | 3auél
o JCKIHNA 71a00paTOPHBIX | JTA0OPATOPHBIX | paboTa 3aJjaHKe
§ 3aHATUN 3aHATUSIX U (pedepar)
2 TEKyIIUH
o KOHTPOJIb
3 | PazbamioBka 3*1=3 48* 1 =48 312 GannoB 80 GaymoB 79 6amnoB 78
0 BHJIaM Oamna OaoB Oac
pabor
CymmapHbIit 3 baya 51 6amn 363 b6amna 443 6amna 522 Gamna 600
MaKCUMaITbHBIN 0aIC
6a1
Kputepun oneHuBaHus 3HAHU MarucTpa Ha K3aMeHe
3 cemecTp (6 3a4€THBIX €IMHMUII)
«OTanYHO» 561-600 6amioB
«Xopomoy» 481-560 GamnoB
«Y TOBIIETBOPUTEIIHHOY 401-480 6aiu10B
«HeynosnerBopurensaoy | He 6oiee 400 6amioB

6. MeToanueckne yKazaHus 1Jis1 00y4alOUIMXCs M0 OCBOEHUIO TUCHUTLINHBI

VYcnenHoe u3ydeHHE Kypca TpeOyeT OT CTYAEHTOB IIOCEIICHHWsS JIGKIWH, aKTUBHOW padOThl Ha
1ab0paTOPHBIX 3aHATHIX, BBIMOJIHEHHS BCEX YUeOHBIX 3aJaHHi MPENoJaBaTesi, 03HaKOMJICHHS ¢ 0a30BBIMH
y4eOHHKaMU, OCHOBHOM U JIOMIOJIHUTEIHLHOM JINTEPATypOil.

OcHoBHOU (QopMoOii H3TOKEHHs] MaTepuana Kypca SBISIFOTCS JeKiuu. Kak mpaBuio, Ha JIEKIUU
BBIHOCHUTCSI OCHOBHOM NMPOTrpaMMHBIN MaTepuall Kypca. YacTe MaTepuana BBIHOCITCS ISl CAMOCTOSATEIbHOTO
U3yYEHHs CTY/IEHTaMHM C HENPEMEHHBIM, COOOIIEHHWEM UM JIMTEPaTYPHbIX MCTOYHMKOB M METOIUYECKUX
pa3paboTok. Ha mpakThyeckux 3aHATHUAX paccMaTpuBalOT (parMeHThl TEOPUH, TPEOYIOIIHE CII0KHBIX
MaTEeMaTHYeCKUX BBIKIAJIOK, Pa3lWYHbIe METOJbl PEIleHUs 3aJad U Haubojee TUMHMYHBIC 3anaud. Jlns
3aKpeIJIeHUs] MaTepHrala, pacCMaTpUBAEMOro Ha MPAKTUYECKUX 3aHSTUSIX, CTYIEHTHI OMy4aloT JOMAaLIHUE
3aJlaHus B BUJE psja 3a/1ad U3 COOTBETCTBYIOLINX 3a1laYHUKOB.

Ha nexuusix uzydaercss Matepual 1o OCHOBOIOJATalOIMM BOIIPOCaM JUCIUIUIMHBI, paCKpPBhIBAETCSA MX
IpaKkTUYecKas 3HAaYUMOCTb. B XoJie mpoBeieHHs JEKIIUN UCIIONb3YIOTCSA MPUEMbl U METObI IPOOIEMHOTO
oOyueHus. Ha mnpakTHueckuX 3aHSATHUSIX pacCMaTpPUBAIOTCS METOJbl PpEUIeHHMs NPUKIAJHBIX 3a1ad,
IIPOBOAMTCS AaHAJIM3 IOJYYEHHBIX pe3ynbTaToB. B  X0ae MNpakTUYECKOro 3aHATHS OJHOBPEMEHHO
IpecieayeTcs 1efb PACIIUPEHUS U YIITyOJIeHUsl 3HAHUH), MTOJTYyYSHHBIX Ha JEKIUH.

[Ipn wu3M0XKEHUM TEOPETHUYECKOTO Marepuajga Ha JIeKIIMM, a TakKKe MpH pelIeHUHd 3a7ad Ha
MPAKTUYECKUX 3aHATUAX JJIS JEMOHCTpaluu TpapuKoB, OOy4yarOUIMX MPOrpaMM U T.NI. PEKOMEHJyeTcs
MCI0JIb30BaTh KOMIIBIOTEPHYIO MYJIbTUMEIUNHYIO YCTAaHOBKY.

3anuch JeKIHHU — 0Ha U3 (POPM aKTUBHOM CaMOCTOSATEIbHON pabOThI CTYAEHTOB, TPeOYIOIas HABHIKOB
U YMEHHS KPaTKO, CXeMaTHYHO, TIOCJIEJOBATEIILHO U JIOTHYHO (PUKCUPOBATh OCHOBHBIE MTOJIOKEHHS, BEIBOIBI,
0000menus1, GopMyITHMPOBKHU. B KOHIIE JTEKIIUU MTPETI01aBaTelb OCTaBISAET BpeMs (5 MUHYT) JIsi TOTO, YTOOBI
CTYIAEHTBl HMEIM BO3MOXKHOCTb 3aJaThb YTOYHSIOIIME BOIPOCHI IO M3ydyaeMoMy Marepuany. M3-3a
HE/I0CTaTOYHOI'0 KOJMYECTBA AyJUTOPHBIX YaCOB HEKOTOPHIE TEMbI HE YIAeTCsl OCBETUTH B MOJHOM O0BEME,
MI03TOMY IIPENo/IaBaTelb, 10 CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOMPOCH BHIHOCUT Ha CAMOCTOSITEIIBHYIO PaboTy
CTY/IEHTOB, PEKOMEHAysl Ty WIM HHYIO jJuteparypy. Kpome storo, /uist jydinero OocBOGHHS Marepuana U
CHCTeMaTH3allMd 3HAaHUH MO JUCHUIUIMHE, HEOOXOJMMO IIOCTOSHHO pPa30oMpaTh Marepualibl JIEKUUH 110
KOHCIIEKTaM M y4eOHbIM mocoOusM. B cioyuae HEOOXOAMMOCTH oOOpamiarbcs K TPENoaBaTeNio 3a
KOHCYJIbTALIUEH.

Pexomenayercs mociie Kaxaou Jeknuu OoGOpPMIATh KOHCIEKT Jekmwi. [lepen kakmoi nekiuei



MIPOYUTHIBATH KOHCIIEKT MPEABIAYIIEH JIEKIIUU, YTO COCOOCTBYET JIy4IleMy BOCIPUSTHIO HOBOTO MaTepHara.

JlekuMM MMET B OCHOBHOM OO30pHBIN XapakTep U HalleJeHbl Ha OCBELICHHE Haubojee TPYAHBIX U
JMCKYCCHOHHBIX BOIIPOCOB, a TAKXKe MPU3BaHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB paOOTHI C HAYYHOM
muteparypoil. Ilpeanonaraercs Takxe, 4TO CTYJEHTHI PUXOAAT HA JEKIMH, IPEABAPUTEIHLHO IPOpaboTaB
COOTBETCTBYIOIIUHI y4EOHBIN MaTepuall 110 UCTOYHHUKAM, PEKOMEH1YEMBIM IIPOIPaMMOIA.

HauOonee BaxkHble pa3fenbl Kypca BBIHOCSATCS Ha IpakTHYeckue 3aHiAThA. Ha kaxiaom 3aHsITHH
IpeJyIaraeTcsi HECKOJIBbKO 3a1a4. YacTp 3a/1a4 pemraercsi Ha 3aHATHH C TOAPOOHBIM 00CYKACHUEM METOAA U
IIOJIyYEHHBIX pe3yapTaToB. OCTaNbHbIE 3aJa4X CTYICHT PEIIAET CaMOCTOATENBHO. J{J1s 3a4éTa KOHTPOJIBHOU
paboThI CTYEHT JOJDKEH 3aIIUTUTh Bee 3aaanus. [IpenycMorpena 3ammra pedepara.

[IpakTHyeckoe 3aHsATHE — BakHeHIas (opMa CaMOCTOSTENbHOW pabOThl CTYJEHTOB HaJ HAy4yHOH,
y4eOHON M TepUuOaUYecKoi TuTepaTypoil. MIMEHHO Ha MPAaKTHYECKOM 3aHITUU KaXAbIH CTYIEHT HUMEET
BO3MOKHOCTb IPOBEPUTH INTyOHHY YCBOEHHsI y4eOHOro MaTepuasa, oKa3aTh 3HaHUE KaTeTOpHii, 0JI0KEHHH
¥ MUHCTPYMEHTOB MPO(HECCHOHALHON EATETLHOCTH. Y YacTUE B TPAKTUYECKOM 3aHATUH TO3BOJISIET CTYACHTY
COCUHUTH IIOJy4YEHHBIE TEOPETUUECKUE 3HAHNS C PELICHHUEM KOHKPETHBIX IIPAKTUYECKUX 3a7ad U MOZAEIEN
B 00JIacTH TPOQeCcCHOHANBHON JesaTeabHOCTH. [IpakTHuecKue 3aHsATHS B PAaBHOW Mepe HampaBiIeHbl Ha
COBEpPILLICHCTBOBAHHE MHIMBU1yaJIbHBIX HABBIKOB PELLICHUS TEOPETHUECKUX U IPUKIIAIHBIX 3ajay, BEIpaOOTKY
HAaBbIKOB UHTEJUIEKTYalbHON padOThl, a TAaK)Ke BeACHUs JUCKyccuid. KOHKpeTHbIE MPONOPIMH pa3HbIX BUJOB
paloThI B IpymIie, a TAaKXKe CHOCOObI X OLIEHKH, ONPENeIAI0TCS IpenojaBaTesieM, BeAyILUM 3aHsATHS.

IloaroroBka Kk NpaKTUYECKUM 3aHATUAM.

IIpu moAroToBKE K NMPAKTUYECKUM 3aHATHAM CTYIEHT JOJDKEH M3YYMTh TEOPETUYECKUI Marepual Io
TeMe 3aHATUS (UCHOJb30BATh KOHCIEKT JIEKUUH, W3y4UTb OCHOBHYIO JIUTEpAaTypy, O3HAKOMHUTHCA C
JIOIIOJIHUTENNBHON JINTEPATYpOi, P HEOOXOJMMOCTH JIONIOJHUTH KOHCIIEKT, Jejas B HEM COOTBETCTBYIOIINE
3aIlMCH U3 JIUTEPATYPHBIX UICTOUHUKOB). B cityyae 3aTpyqHeHN, BO3HUKAIOIIMX [P OCBOEHUH TEOPETUYECKOTO
Marepuaa, CTy/eHTy ciefyeT oOpaiiaTbes 3a KOHCYJbTalMeW K npernojaBarento. Mg Ha KOHCy/bTalMIo,
HEOOXO0AMMO XOPOIIIO MPOIyMaTh BOIIPOCKI, KOTOPbIE TPEOYIOT pa3bsCHEHMUSL.

B Hauasie mpaxkTUYeCKOro 3aHATHs IPENoJaBaTellb 3HAKOMUT CTYAEHTOB C TEMOMW, OIjallacT IUIaH
IIPOBE/ICHUS 3aHATHS, BbIIACT 3a/aHusl. B TeueHue OTBEIEHHOIO BPEMEHHU Ha BBINOJIHEHHE PadOThl CTYIEHT
MOXET 00paTUTHCS K MPENoJaBaTelio 32 KOHCYAbTAlMeN UM pa3bICHEHUSMU. B KOHIlEe 3aHATHS POBOJUTCS
IIPUEM BBIIOJHEHHBIX 33JJaHUH, COOECEIOBAHUE CO CTYAECHTOM.

Pe3ynbTaThl BHINOIHEHNS TPAKTUYECKUX 33aHUM OLIEHMBAIOTCs B Oajliax, B COOTBETCTBUM € OAUTBHO-
PEUTUHTOBOW CUCTEMOM YHUBEPCUTETA.

OCHOBHBIM MeETOZIOM OOyueHHs SBISETCS CaMOCTOsITeNbHas paboTa CTYAEHTOB C Y4eOHO-
METOJIMYECKUMH MaTeprallaMy U Hay4HOH JINTEepaTypoil.

PexomeH0BaHHas IpenojaBaTeNs MU JUTEpaTypa U ydeOHbIE MMOCOOMs ClyKaT HMH(GOPMALMOHHOM
OCHOBOI M TO3BOJSIOT PETYJSPHO 3aHUMAIOIIMMCS CTYJEHTaM ycBauBaTh JEKUMOHHBIM Marepuan. [lns
obecreyeHrss TEPMUHOJIOIMYECKOW OJTHO3HAYHOCTH Y4eOHOe I0COOMe COJEPKHUT CJIOBapb OCHOBHBIX
TEPMHUHOB, HCHOJB3yeMbIX B HEM. Kpome TOoro, mporpamMma Kypca JEKLIHUH COAEPKUT BOMPOCHI JUIS
CaMOKOHTPOJIS.

CamocrosiTenbHast paboTa CTyIE€HTOB MOPa3yMeBAET BHINOJIHEHNUE CTYACHTAMU JJOMAIIHET0 33/1aHUs B
BUJIE pelIeHHsI He0OOXOAMMOTr0 MUHUMYMa 3a1a4y U3 COOpHUKA JJIsl IPAaKTUYECKUX 3aHATUH, KOHCYIbTALUN U
aHaJIM3a UX PElIeHHs] COBMECTHO C MPEIo/iaBaTesIeM.

Kontpons camocrosTenbHON (BHeayAMTOpHOW) paboThl — HamMcaHWe U 3aluTa pedepara,
BBICTYIUICHHE C JIOKJIQJIOM Ha MPAKTUYECKUX 3aHATHIX, PEIIEHNEe KOHTPOJIbHOU paboThl.

B mpornecce oneHuBaHUS MUCbMEHHBIX KOHTPOJBHBIX M CAMOCTOSATENBHBIX Pa0OT MpU pa3/ieleHuu
3aJlaHus Ha JIeUCTBUS IIPU OLIECHUBAHHUU 32 OCHOBaHUE OepETCs clieAyrolas MpOoLeHTHAas IIKaa:

90-100 % oT ymcna MyHKTOB — OIleHKa "5",

74-89 % oT uncna myHKTOB — OlleHKa "4",

60-73 % OT uncna myHKTOB — oIeHKa "3",

40-59 % ot umcna MyHKTOB — OIleHKa "2",

0-39 % ot ymncna myHKTOB — otieHka "1".

CTyneHTy MO’KHO TIOCTaBUTh OLICHKY BBIIIE, €CJIM CTYJIEHTOM OPUTHHAJIHO BBIIIOJIHEHA padoTa.

OCHOBHBIM MeETOZIOM OOyueHHs SBISETCS CaMOCTOsITeNbHas paboTa CTYAEHTOB C Yy4eOHO-
METOAMYECKUMHU MaTepralaMu U HayYHOU JINTepaTypoHu.

OCHOBHBIM METOJOM OOy4YeHHUs SBIACTCI CaMOCTOSATENbHAas paboTa CTYJEHTOB C y4eOHO-
METOAMYECKUMHU MaTepualaMu U Hay4YHOU JINTepaTypou.



PexomeHanmu 1715 CTyIeHTa BKIIIOYAIOT B ce0s cleayromiee:

- 00sA3aTenbHOE MOCEIICHUE JIEKIUI BEyIIero IpenojaBareis; JEKIUM — OCHOBHOE METOAMYECKOe
PYKOBOJICTBO IPU M3YyYEHHH IUCLUIUIMHBI, HanOojee ONTUMAIbHBIM 00pa3oM CTPYKTYpPHUPOBAHHOE U
CKOPPEKTHPOBAHHOE HAa COBPEMEHHBIN MaTepuall; B JEKIHH ITTyOOKO U MOAPOOHO, apryMEHTUPOBAHO U
METOAOJIOTHYECKH CTPOTO PACCMATPHUBAIOTCS TIIaBHBIE IPOOJIEMBI TEMBI; B JIEKIIUU JAIOTCS HEOOXOIUMBIE
pa3Hble MOAXO/Ibl K UCCIIEyEMbIM IIpodiieMam;

- TMOJTOTOBKY M aKTHBHYIO Pa0OTy Ha NPAaKTUYECKHUX 3aHATHUAX; MOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM
BKJIIOYAET MPOpabOTKy MaTepHaloB JEKIHH, PEKOMEHJOBAHHOW y4yeOHOM mMTeparyphl, a TakKxkKe
BBINOJIHEHUE 33JaHUH HA CAMOCTOATENIBHOE PELICHHE 3a/au.

Metoanueckre peKOMEHIAUKM O MOArOTOBKE K MPaKTHYECKUM 3aHsATusAM. [IpakTuueckoe 3aHsTHE
BKJIFOUAET B ce0s [iBa BHJIa pabOT: HOATOTOBKY COOOIIEHHS M y4acTHE B 00CYKACHUH IIPOOIIEMBI, 3aTPOHYTON
cooOuieHneM. OCHOBHOM B paOOTHI HAa 3aHATUH — Y4acTHE B 00CYKIAEHUN POOIEMBI.

BricTynieHs: Ha NPaKTUYECKUX 3aHATUAX JOJKHBI ObITh 10 BO3MOYKHOCTU KOMITAKTHBIMHU U B TO K€
BpeMs BpazyMmMuTeNbHbIMU. Ha mpakTudeckoMm 3aHATHM MAET NMPOBEpKA CTENEHU MPOHUKHOBEHMS B CYTb
marepuaa, oocyxaaemoi mpodiiemsl. [loaTromy 6ecena Oyaer UATH HE IO COAEP>KaHUIO IPOYUTAHHBIX paldoT;
npernoiaBaTesb Oy1eT CTaBUTh POOJIEMHBIE BOIIPOCHI.

[lo oxOHYaHMM MPAKTHUUECKOTO 3aHATHS K HEMY CleAyeT 0OpaTuThCs el pas, MOBTOPUB ClEIaHHbIE
BBIBO/IbI, IIPOCJIEIUB JIOTMKY UX IOCTPOEHUS, OTMETUB IOJIOKEHHSI, JIeKAIUe B UX OCHOBE — JJIS 3TOTO B
TEUEHHE 3aHATUS CIIEYET AeJaTh HEOObIINE MTOMETKH. TakuM 00pa3om, MPaKTUUECKOE 3aHATHE HE MPONIET
JapoM, 3aKperjieHUe pe3yJIbTaTOB 3aHATHs BEAET K JydllleMy YCBOCHHMIO MaTepuala M3y4eHHOM TeMbl U
Jy4lled OpHEeHTaluu B CTPYKType Kypca. BrlmenpuBenéHHas mnpoueaypa JI0JKHA HPaKTUKOBATHCA
peryisipHo — cTabuiIbHast U IpuiieXkHast paboTa B TEUCHHE ceMecTpa OyAET 3a0roM yclexa Ha CECCUU.

MeTtoauueckue yKka3aHus [0 OpraHU3alii U IPOBEACHUIO CAMOCTOATEIbHONU pabOThl POPMYIUPYIOTCS
B BHJIE 3aJaHMi JJIs1 CaMOCTOSTENBHOW paboThl, MpPeayCMaTpUBAIOIIMX HCIOJIb30BaHUE HEOOXOIUMBIX
TEPMUHOB ¥ OHATHUH 10 MpobiieMaTKe Kypca. OHM HAIIETMBAIOT Ha MPAKTUYECKYIO PadOTy MO MPHUMEHEHUIO
M3y4aeMoro MaTepuaa, ouck oudimorpaduyeckoro MaTepuaa u 3J1€eKTPOHHBIX HCTOYHUKOB HH(OpMaLUY,
WUTIOCTPATUBHBIX MAaTEpUaIOB. DTH 3a/laHus TAK)KE€ OPUEHTHPYIOT HA HANKCAHUE KOHTPOJbHBIX paloT,
pedepatoB. 3asaHus MO CaMOCTOSTEIbHON paboTe AAl0TCS MO TeMaM, KOTOpble TPEOYIOT JOMOJHUTEIbHON
popaboTKH.

IlonroroBka Kk yCTHOMY AOKJIANY.

Jlokmaipl AenaroTes MO0 KaXKA0H TEME C LENbI0 MPOBEPKU TEOPETUYECKUX 3HAHUM 00Yydarolerocs, ero
CIIOCOOHOCTH CaMOCTOSATENIbHO NMPHUOOpETaTh HOBBIE 3HaHMS, paboTaTh ¢ MH(OPMALMOHHBIMU pecypcamu U
U3BJIEKaTh HYKHYIO HH(OpMAIHIO.

JIoKJ1a (bl 3aCIIyIIMBAOTCS B Ha4YaJIe MPAKTUYECKOTO 3aHATHS TI0CIIE U3YYEHHUS COOTBETCTBYIOLEHN TEMBI.
[IpoaomKUTENbHOCTD JIOKIIA/1a HE TOJDKHA MTPEBBIIATh S MUHYT. TeMy J0Kiaa CTyA€HT BEIOMPAET MO KEeJIaHUI0
13 TIPEAJIOKEHHOTO CIIUCKA.

[Ipu noaroroBKe MOKIa1a CTYAEHT A0JKEH U3YUUTh TEOPETUUECKUM MaTepua, UCIIOIb3ys OCHOBHYIO U
JIONIOJIHUTENBHYIO JIUTEpaTypy, 00s3aTeIbHO COCTAaBUTh IUIaH JOKJIaJa (MepeueHb paccMaTpUBaeMbIX UM
BOIPOCOB, OTPAXKAIOIINX CTPYKTYPY U MOCIIEA0BAaTEIbHOCTh MaTepHaa), IOArOTOBUTh Pa3laTOYHbIM MaTepHrai
WM nipe3eHTanuio. [lnan noknana HeoOX0MMO IpeIBapUTETIBHO COTIACOBATH C MPETOJaBATENEM.

BeicTyruieHHe ODKHO CTPOMTBCS CBOOOIHO, yOenuTenbHO M apryMeHTHpoBaHo. IIpemonaBarens
CIIETUT, YTOOBI BHICTYIIJICHHE HE CBOAMIOCH K IIPOCTOMY BOCIPOU3BEACHUIO TEKCTA, HE JOIMYCKAETCsl POCTOe
YTEHUE COCTaBJIEHHOTO KOHCIIEKTa JOKIaja. BrIcTymarommii Takke MOMKEeH ObITh TOTOBBIM K BOIPOCaM
ayJAUTOPUH U TUCKYCCHH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH U KauecTBa MOJATOTOBKU O0y4aeMbIX MOXET NMPOBOJUTHCS Kak Ha
IIPaKTUYECKUX, TaK U JICKIIMOHHBIX 3aHATHUsIX. [[poBepKy KauecTBa yCBOEHHUSI MaTepUana MOKHO IPOBOJUTH B
BUJIE TMCHbMEHHOT'O MJIM YCTHOT'O OIpoca, TeCTa WIM KOJUIOKBHyMa MO BoIpocam, c(hopMyIMpOBaHHBIM Ha
OCHOBE Y4€OHBIX BOIIPOCOB TEOPETUYECKOT0 Kypca TUCIMITIIMHBI.

CamocrodarenbHass paboTa HpPEANoNaraeT: CaMOCTOATENbHOE W3Y4YEHHE OTAEIbHBIX BOIPOCOB IO
JUTeparype, peyioKEeHHOM MpernoiaBaTesieM; MOArOTOBKY K BBIIIOTHEHHUIO J1a00paTOPHBIX paboT; perieHue
3aJ1a4, 3aJ1aBa€MbIX Ha JIOM; IIOJrOTOBKY K BBIITOJIHEHUIO 3aJIaHUI B KOMIIBIOTEPHOM KJlacce.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOTHI CTYI€HTOB SIBIISIFOTCSL:

* 3aI1Ch, YCBOCHHE, 00CYXKICHUE JICKIIHI;

* BBINOJIHEHUE 3a/1aHUH JTa00paTOPHBIX 3aHATHIX;

* 3aI1UTa OTYETOB IO JJAOOPATOPHBIM 3AHATHUSM;



* pelleHue 3a1a4;
* 3amuTa pedepara WiIu MPOeKTa;
* 3aIIMTa CAMOCTOSTEILHBIX M KOHTPOJIBHBIX padoT;
e c1ayua 3a4éra.
Oprasu3anus caMocTosITeIbHO padoThl MATHCTPAHTOB
CamocrosTenbHas padoTa MPEINoJaracT: CaMOCTOSTEIbHOE H3YyYCHHE OTICIBHBIX BOIPOCOB II0
TUTepaType, MPeAsIoKeHHOHN Mpero1aBaTeieM; MOAr0TOBKY K BBIITOJIHEHUIO Ta00paTOPHBIX paboT; pelicHue
3aj1a4, 3a/1aBaeMbIX Ha JIOM; ITOJIFOTOBKY K BBIITOJIHEHHIO 3a/IaHHUI B KOMITBFOTEPHOM KJIacce.
CamocrosiTe/ibHAasi paboTa CTy1eHTOB 0e3 yuyacTus npemnojaaBareiei
OCHOBHBIMH BHJIaMHU CaMOCTOSITEIIBHON paOOTHI CTYICHTOB 0€3 YYacTHsI ITPEToIaBaTelei SIBISIOTCS:
* YCBOCHHE JICKIIMOHHOTO MaTepuaia Ha 6a3e peKOMEHI0BAaHHOM JIEKTOPOM Y4€OHOU TUTEpaTyphl, BKIIIOYAs
nH(pOpMaMOHHBIE 00Pa30BATEIBHBIC PECYPCHI (3JIEKTPOHHBIE YICOHUKHU, MICKTPOHHBIE OMOIUOTEKU U IP.);
* MIOATOTOBKA K JIA0OpaTOPHBIM paboTaM, X 0(OpMIICHHE;
* [IOJITOTOBKA U HanucaHue pedeparoB Ha 3aJaHHbIC TEMBI (CTYICHTY MPEIOCTABISIETCS IIPaBO BBEIOOpa
TEMBbl);
* COCTaBJICHUE aHHOTUPOBAHHOTO CITMCKA CTaTEH M3 COOTBETCTBYIOIIMX JKYPHAIIOB 110 OTPACIISIM 3HAHHUIA,
MEPEeBOJ] HAYYHBIX CTATEH; TIOI00P M U3YUCHHE JTUTEPATYPHBIX HICTOYHHUKOB;
* BBINIOJIHCHUE HAYYHBIX UCCIICIOBAHUIA,
* MOAATOTOBKA K YYAaCTHIO B HAYYHO-TEXHUICCKUX KOH()EPCHITHSIX.
CamocrosiTesibHass padoTa MaruCTPAHTOB C YYacTHEM NpenoaaBaresiei
OCHOBHBIMU BUJAMH CaMOCTOSITEIIBHON PaOOTHI CTYICHTOB C Y4aCTHEM IPEIOAaBaTelei SIBISIFOTCS:
* TEKYIUE KOHCYJIbTALINY;
* IOJTyYSHHE JOIYCKa U 3aIuTa Ja00opaTOpHBIX paboT (BO BpeMsl MPOBEJCHUS J1a00paTOPHBIX padoT);
* BEIOOp TeMbI pedepara (B 4achl KOHCYIbTALIHNA);
* BBINOJHEHUE YUeOHO-UCCIIEIOBATEIHCKON PabOThI (PYKOBOICTBO, M KOHCYJIbTHPOBAHHUE).
* [IOJITOTOBKA K YYACTHIO B HAYYHO-TEXHHUUECKUX KOHPEPEHIHUAX (PYKOBOJCTBO, U KOHCYJIbTUPOBAHHE).
OO0mme cBeeHUsI 00 OPraHU3AIUN CAMOCTOSITEIbHOI PpaGoThl MATHCTPAHTOB
CamocTosiTenbHas paboTa CTyI€HTOB MPOBOJIUTCS B 00bEMAX, MPEAYCMOTPEHHBIX YIEOHBIM IJIAHOM, U
perIamMeHTHpyeTcs Bblgadell TeM pedepaToB WM HAyYHBIX JOKJIAJOB HA JICKIIMOHHBIX W JIAOOPATOPHBIX
3aHATUSX C TPOBEPKOM MCIOIHEHHS Ha MOCIEAYIOIINX 3aHITUSX WU KOHCYNIbTarusx. [Ipu BHIMOTHEHUH
pedepaToB pyKOBOJCTBO CAMOCTOSATEIBHON PabOTOM CTYJIEHTOB OCYIIECTBISETCS B (POpME KOHCYNIbTAITUH.
OcHOBHOE Ha3HaUYE€HHWE METOAMYECKUX PEKOMEHJAlUNd — JaTh BO3MOXHOCTh KaXJIOMY CTYICHTY
MEPEUTH OT JIEATSIBHOCTH, BBITIOJHAEMOW IOJ PYKOBOJCTBOM IIpPEToOJaBaTels, K JEATEIbHOCTH,
OpPraHM3yeMOH CaMOCTOSITENIbHO, a Tak)Ke K TMOJHOM 3aMeHe KOHTPOJIsl CO CTOPOHBI MperojaaBaTens
camMokoHTpojeM. llems caMocTosATenpbHOW padOThl CTYACHTOB — HAYYHTh CTYACHTA OCMBICICHHO H
CaMOCTOSITENTLHO PadOTaTh CHayana ¢ yuyeOHBIM MaTepHalioM, 3aTeM C HayYHOW MH(OpMAaIHel, 3al0XKHUTh
OCHOBBI CAaMOOpPTaHU3aIlM U CAMOBOCITUTAHHMSI C TEM, YTOOBI IPUBUTH YMEHUE B JAJIbHEUIIIEM HENPEPHIBHO
MOBBIIIATH CBOIO KBATH(PHUKAIHUIO.

JleknuoHHbli Kypc (3 cemectp)
Jlexnus 1. O630pHast JEKIHSL.
Jlexmus 2. Kocmonornueckast HHQIISITHS.
Jlexuus 3. KocMmosnornueckue ckajisipHble U TEH30pHbBIE BO3ZMYIIECHUS
Jlexkuus 4. CnekTp MOIIHOCTH KOCMOJIOTHYECKHUX BO3MYIIEHUI

Tembl npakTHYecKux 3aHATHH (3 cemecTp)
IIpakTnueckoe 3ansaTue 1. BeiBoa ypaBHEHNI KOCMOJIOTMYECKON TMHAMUKHU AJIs1 CKAISIPHOTO 110JISl B METPUKE
®punmana-PobdepTcona-Yokepa.
[Inan:
1. WUsydenue Teopuu 1o TeMe.
2. YucnenHoe peieHrne pU3NIECKUX 3a1a4 110 TEME.
OO6cyxaeHne Ha MPAKTUIECKOM 3aHITUU TeM, BBIJCICHHBIX Ha JICKITUH.



IIpakTnueckoe 3ansatue 2. Conocrasnenue TOU ckansgpHoro nonsa ¢ TOU uneansHoM *uakoctu. Yuco e-
yBenuuenuii (e-foldings number).

[Inan:

1. W3ydenue Teopuu 10 TEME.

2. YucnenHoe pemieHne pU3NIECKUX 3a1a4 10 TeME.

OOcykaeHne Ha IPAKTUYECKOM 3aHITUU TEM, BbIJCICHHBIX Ha JICKIUH.

[IpakTuueckoe 3ansTue 3. MeToabl MOCTPOEHUSI TOUHBIX PEIICHUH.
[Inan:

1. W3ydenue Teopuu 1o TeMe.

2. YucnenHoe pemieHne (pU3NIECKUX 3a/1a4 110 TEME.

OO6cyxeHre Ha MPAaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHBIX Ha JICKIIHH.

IIpakTnueckoe 3anarue 4. PenieHre MeT010M TOHKOM HACTPOMKH MOTEHIMANIA.
IInan:

1. W3ydenue Teopuu 1o TeMe.

2. YucneHHoe pelieHrue pU3NYECKUX 3a1a4 110 TEME.

OOcyxaeHne Ha MPAKTHYECKOM 3aHSITHH TEM, BBIJICIIEHHBIX Ha JIGKIIUU

HpaKTquCKOC 3aagaTre 5. TouHple KOCMOJIOTHYECKIE peicHuA HBanoBa ¢ KBaApaTUIHbIM, XUITCOBCKHM,
HKCHOHEHIMATIbHBIM, TPUTOHOMETPUYECKUM OTEHIATIOM.

[Inan:

1. H3ydenue Teopuu 1o TEME.

2. YucnenHoe pemieHne (pU3NIECKUX 3a1a4 110 TEME.

OO6cykaeHne Ha NPAaKTUYECKOM 3aHIATUN TEM, BbIJICJICHHBIX Ha JICKIUH.

ITpakTryeckoe 3ansatue 6. IlocTpoeHue renepupyonuil GyHKIUH A5 yKa3aHHbBIX peleHuid. ['enepupoBanue
HOBBIX TOYHBIX PEIICHUN U3 U3BECTHBIX.

[Inan:

1. W3ydenue Teopuu 1o TeMe.

2. YucnenHoe pelieHrne (pU3NYECKUX 3a/1a4 110 TEME.

OO6cyxieHne Ha MPaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHBIX Ha JIEKIIHH.

[IpakTnueckoe 3anarue 7. Cenenue ypaBHeHus VMBanosa-Canoneka-bonna k ypaBHeHuto AoGerns.
[Tnan:

1. W3ydeHue Teopuu 1o TEME.

2. YucnenHoe pemreHne PU3NIECKUX 3a/1a4 110 TEME.

OO6cykaeHne Ha MPaKTUYECKOM 3aHIATUU TeM, BBIJICICHHBIX Ha JICKIUH.

ITpakTryeckoe 3anstue §. IIpeobpazoBanue ypaBHeHus IChb yepe3 mpomexyTouHyo (THIepOoInYecKyto)
(GYHKIUIO K ypaBHEHUIO0 AGes.

[Inan:

1. Usydenue Teopuu 1o TeMe.

2. YucnenHoe pelieHrne pU3NIECKUX 3a]1a4 110 TEME.

OO6cyxeHre Ha MPaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHBIX Ha JIEKIIHH.

[IpakTuueckoe 3ausarue 9. [IpubnmkeHrne MeAIEHHOTO CKaThIBAaHUSI.
[Inan:

1. Usydenue Teopuu 1o TeMe.

2. YucnenHoe pelieHre PU3NIECKUX 3a]1a4 110 TEME.

OO6cyxieHne Ha MPaKTUYECKOM 3aHSITUH TEM, BBIJICIIEHHBIX Ha JIEKIIHH.

[Tpaktrueckoe 3anstue 10. ComocraBiieHHe pelieHUi: OJMHAKOBAs TUHAMHUKA W Pa3IUYHbIC MMOTEHIIUAIIBI,
OWHAKOBBIC ITOTCHIIUAJIBI 1 pa3J'II/I‘-IHa}I JAVHaAMHUKaA.
IInan:



1. WM3yudeHue Teopuu 1o TEME.
2. YwucnenHoe penrenne GU3NIECKHUX 3a7a4 10 TEME.
OOcyxaeHne Ha MPAKTUYECKOM 3aHITUH TEM, BBIJICIICHHBIX Ha JIGKLINH.

[Tpaktuyeckoe 3ansatue 11. Tounsle HHOIAMOHHBIE TAPAMETPHI U TApaMETPBl MEIJICHHOTO CKAaThIBAHUS, UX
COOTHOILICHHUS.

[Inan:

1. H3ydenue Teopuu 10 TEME.

2. YucnenHoe pemieHne pU3NIECKUX 3a1a4 110 TeME.

OOcyxaeHne Ha IPAKTUYECKOM 3aHIATUU TEM, BbIJCICHHBIX Ha JICKIUH.

ITpakTnyeckoe 3aHsTHEe 12. YpaBHEHHMS KOCMOJIOIMYECKOW AMHAMHUKU M HMHQISALMOHHBIE MapaMeTphbl B
TEpPMUHAX €-YBEIUYCHUH.

IInan:

1. W3yuenue Teopuu 1o TEME.

2. YucneHHoe pelieHrue pU3NIECKUX 3a1au 110 TEME.

OOcyxaeHne Ha MPAKTUIECKOM 3aHITHU TEM, BBIICIICHHBIX HA JICKITUH.

[Ipaktuyeckoe 3ansrue 13. BprumcieHne KOMIIOHEHT TeH30pa Puuyum m DHIITEHiHA B KOH()OPMHBIX
KoopauHarax Mmetpuku OPY.

IInan:

1. H3ydenue Teopuu 1o TEME.

2. YucnenHoe pemieHne pU3NIECKUX 3a/1a4 110 TEME.

OO6cy>kaeHne Ha MPAKTUYECKOM 3aHATUU TEM, BbIICIICHHBIX Ha JICKIUH.

IIpaktnyeckoe 3ansTHe 14. Pa3noxkeHue BO3MYILIEHUH Ha CKaspHbIE, BEKTOPHbIE M TEH3OpHbIC.
Kocmonornyeckne BO3MyIIEHNUS.

[Tnan:

1. W3ydenue Teopuu 1o TeMe.

2. YucnenHoe pelieHrne (pU3NIECKUX 3a]1au 110 TEME.

OO6cyxieHre Ha MPAaKTUYECKOM 3aHSATHH TE€M, BbIJICTICHHBIX Ha JIEKIUH.

[IpakTueckoe 3ausatue 15. KanuGpoBounsle ycnoBus

[Inan:

1. Wsydenue Teopuu 1o TeMe.

2. YucnenHoe peieHrne pU3NIECKUX 3a]1a4 110 TEME.

OO6cyxieHre Ha MPaKTUYECKOM 3aHITHH TE€M, BBIJICTICHHBIX Ha JIEKIIUH.

[Tpaktryeckoe 3anstre 16. Tunsl KannOPoOBOK

[Inan:

1. Usydenue Teopuu 1o TeMe.

2. YucneHHoe pelieHre pU3NIECKUX 3a]1a4 110 TEME.

OO6cyxeHre Ha MPaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHbBIX Ha JIEKIIUH.

[IpakTueckoe 3anarue 17. KanuOpoBoYHO-UHBApUAHTHBIE MOTEHIIUAJIBI U YPaBHEHUS HA BOSMYIIICHHUS.
[Inan:

1. U3ydenue Teopuu 1o TeMe.

2. YucneHHoe pelieHre pU3NIECKUX 3a]1a4 110 TEME.

OO6cyxeHre Ha MPaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHbBIX Ha JIEKIIUH.

[TpakTryeckoe 3anstre 18. CieKTp MOIIHOCTH CKAJISIPHBIX U TEH30PHBIX BO3MYIIICHHH.
[Inan:

1. WM3ydeHue Teopuu 1o TEME.

2. YwucnenHoe penienne GU3NIECKHUX 3a7a4 10 TEME.

OO6cyxaeHne Ha MPAKTUIECKOM 3aHITUU TeM, BBIJCICHHBIX Ha JICKITUH.



[Tpaktrueckoe 3anstue 19. Merpuueckuii TeH3op u cumBoIbl Kpucroddens. Bosmymienus kosdduimeHToB
Kpucroddens

[1nan:

1. W3yuenue Teopuu 1o TEME.

2. UYwucnenHoe peuieHue pU3NYECKUX 3a/1a4 IO TEME.

OO6cyxaeHne Ha MPAKTUYECKOM 3aHITUU TEM, BBIJCICHHBIX Ha JICKITUH.

[IpakTuueckoe 3ansatue 20. Bo3myIieHns cMelIaHHbIX KOMIIOHEHT T€H30pa PUu4n 1 BO3MYILEHUS CKAJIAPHOU
KpUBU3HBI. Bo3myllieHus: TeH30pa DUHIITEIHA.

[Inan:

1. H3ydenue Teopuu 10 TEME.

2. YucnenHoe pemieHne pU3NIECKUX 3a1a4 110 TEME.

OOcykaeHne Ha IPAKTUYECKOM 3aHIATUU TEM, BbIJCICHHBIX Ha JICKIUH.

ITpakTryeckoe 3ansaTHe 21. CiekTpaibHbIN HHAEKC (HAKJIOH CIIEKTPa) CKASIPHBIX U TEH30PHBIX BO3MYILICHUH.
[Inan:

1. H3ydenue Teopuu 10 TEME.

2. YucnenHoe pemieHne (PU3NIECKUX 3a/1a4 110 TEME.

OO6cy>kaeHne Ha MPAaKTUYECKOM 3aHATUU TEM, BbIJICJICHHBIX Ha JICKIUH.

[TpakTruyeckoe 3ansatTue 22. TeH30pHO-CKAIIPHOE OTHOLIEHNE HA IIepeceueHnt pajuyca Xaooma.
[Inan:

1. H3ydenue Teopuu 10 TEME.

2. YwucnenHoe pemreHrne pU3NIECKUX 3a1a4 110 TEME.

OO6cykaeHne Ha MPAaKTUYECKOM 3aHIATUN TEM, BbIJCICHHBIX Ha JICKIUH.

ITpaktuyeckoe 3ansatue 23. IlpencraBieHue ypaBHEHHI KOCMOJOTMUYECKOW AMHAMHUKU B MPUOIMKEHUH
MEJIEHHOTO CKaThIBaHUS Yepe3 CyNeproTeHIINAI.

[Inan:

1. W3ydenue Teopuu 1o TeMe.

2. YucnenHoe pelieHrne (pU3NYECKUX 3a/1a4 110 TEME.

OO6cyxeHre Ha MPAaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHbBIX Ha JIEKIIUH.

[TpakTryeckoe 3ansTre 24. BeraucieHue CrieKTpaabHBIX TapaMeTPOB Yepe3 CyMeproTeHIIHAIL.
[Inan:

1. W3ydenue Teopuu 1o TeMe.

2. YucnenHoe pelieHne (pU3NYECKUX 3a/]1a4 110 TEME.

OO6cyxieHne Ha MPaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHBIX Ha JIEKIIHH.

7. IlepeyeHb OCHOBHOW M JIONMOJHUTEIbHOH YueOHOW JuTepaTtypbl, HHTepHeT-pecypcos,
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IIporpammuoe odecnieuenne u UaTepHeT-pecypcesbl, 6a3bl JaHHbIX, HHPOPMAIIHOHHO-CIIPABOYHbIE
U NIOMCKOBBIE CHCTEMBI
biblioclub.ru — DBC «YHuBepcuterckas OuOIMOTEKa OHJIAWH» — JJCKTPOHHAs OWOIHMOTEKa,
o0ecrieynBaOmas JIOCTYNl BBICHIMX M CPEIHHX YYEOHBIX 3aBEACHUHN, MyONWYHBIX OHMONIHOTEK U
KOpPIIOpAaTUBHBIX MOJb30BaTeNel K HauOosiee BOCTpEOOBAaHHBIM MaTepuanaM y4eOHOW M HaydHOU
JUTEpaTyphl TI0O BCEM OTPACIsM 3HAHWK OT BEAYIIMX POCCHUICKHX HM3AATENbCTB. Pecypc conmepKuT
y4eOHUKH, y4yeOHble MOcoOMsi, MOHOrpaduu, NEPUOAMYECKHE W3/aHusl, CIPAaBOYHHMKH, CIOBapH,
SHIUKIIOTIC M.
els.ulspu.ru — caiir ObC Hayunas OuOnmoTeka YIbSHOBCKOTO T'OCYAapCTBEHHOTO IEJarorHYecKoro
yHuBepcurera umenu M. H. VipgHoBa, conepkamuili cCbUIKM Ha 00pa3oBaTelibHbIE (3JIEKTPOHHO-
OUOIMOTEYHBIE CUCTEMBI, KaTajaor OMOJMOTEUHBIX CAlTOB, METOJUUECKUE PEKOMEHAINN) U HaydHbIe
pecypchl (Hay4dHbI€ 3JIEKTPOHHbBIE ONOINOTEKH, HAYUYHbIE 3JIEKTPOHHBIE U3/1aTENbCTBA).
bibl.ulspu.ru - caiit Hay4HO# OMOMMOTEKM YIIBSHOBCKOTO TOCYAAPCTBEHHOTO IIEJarorHyecKoro
yHuBepcutera uMeHn M. H. YibsHOBa, coaeprkaliye 31eKTPOHHBIN KaTaJIOT KHUT U KYpPHAJIOB.
OnektponHas oubinoreka nmoprana PODU http://www.rfbr.ru/,
Nudopmanmonnas cucrema "EnmHoe OKHO — JIocTyma K oOpa3oBaTelbHBIM  pecypcam'
http://window.edu.ru/,
DnekTpoHHas OMOIMOTEKa MeXaHUKO-MaTeMaTiuueckoro gakynsrera MI'Y http:/lib.mexmat.ru/,
O6pazoBarenbHbii mpoekT A. H. Bapruna http://www.ph4s.ru/book_nano.html,
MexmyHapoIHbII HAy4YHO-00pa30BaTeIbHBIN calT EqWorld: http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.ntm EqWorld — wmup wmaremaTnueckux ypaBHeHHH. YueOHO-
oOpa3zoBarenbHas (GU3HKO-MaTeMaTHUecKast OnbnuoTeka. DiaeKkTpoHHas 6ubaroreka coaepxxut DjVu- u
PDF-¢aiinbl yueOHUKOB, yueOHBIX MOCOOUI, COOPHUKOB 3a/a4 M yNpaKHEHHH, KOHCIEKTOB JIEKIIHH,
MOHOTpadwii, CIIPaBOYHUKOB U JTUCCEPTALMN 10 MaTeMaTHKe, MEXaHWKe W (u3uke. Bece marepuanb
MIPUCIIAHbl aBTOPAMH U YUTATEISIMH WM B3SThI U3 VIHTepHEeTa (M3 WWW apXHBOB OTKPBITOTO JIOCTYIIA),
Dnexrponnas oudmuoreka GOOGLE: http://books.google.ru/,

10) DnexTponnas 6ubimoreka usnarenbcrsa "Bener" http://venec.ulstu.ru/lib/.
11) UnrtepHet-Bepcus xkypHana "Ycnexu ¢usnueckux Hayk" http://ufn.ru/.
12) UudpopmaninoHHO-CIIpaBOYHAas W TOUCKOBas cuctema http://www.phys.msu.ru/ odunmanbHeiii cait

¢duznueckoro gaxkynprera MOCKOBCKOTrO TOCYIapCTBEHHOI'O YHUBEPCUTETA,

13) http://www.scirus.com/ mouckoBas cucrema Scirus,
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14) http://www.physics.ru/ caidT mo ¢u3uKe WHTETPHPYET COIEpPKAHUE YYECOHBIX KOMIBIOTEPHBIX KYPCOB
kommannn OU3MKOH, Beimyckaemplx Ha KOMITAKT-AWCKaX, M HHAWBUAYyaJbHOE OOyYCHHE Uepes
WHTEepHET-TECTHPOBAHKE U IEKTPOHHBIE KOHCYIIbTAIINH,

15) http://www.physbook.ru/ snekTpoHHbIi yaeOHUK (HUBHKH.

16) Hayunas snexmponnas 6ubnuomexa. Pexxum nocryna: http://elibrary.ru/defaultx.asp.

17) XKypnaner uncmumyma puszuxu. Pexxum nocryma: http://www.iop.org/EJ/.

18) XKypnansl amepukanckoro gusudeckoro odmecta. Pexxum nocrymna: http://publish.aps.org/.

19) Faza oannvix nayunwix sxcypranos. Pexxum noctyma: http://www.sciencedirect.com/.

20) Knueu u sorcypnanst usoamenscmsa Llinpuneep. Pexum noctyna: http://www.springer.com/.

http//www.els.ulspu.ru — caiir 9bC Hayunas 6ubnunoreka YIIbIHOBCKOIO TOCYAapCTBEHHOTO

negarornyeckoro ynusepcurera umenu M. H. YipsHoBa, conepxaiiuii CCbUIKM Ha 00pa3oBaTebHbIE

(271eKTPOHHO-OMOIMOTEUHBIE CHCTEMBI, KaTaJIOT OMOIMOTEUYHBIX CAUTOB, METOIMUYECKHE PEKOMEH IAINH ) U

HAy4YHbIC PECYpPChI (HAydHbIC 3JICKTPOHHBIC OMOIMOTEKH, HAYYHBIC 3JICKTPOHHBIC U3/1aTEIbCTRA).

http//www.bibl.ulspu.ru - caiitT HayuHOI OMOIHOTEKH YIIbIHOBCKOIO TOCYIapCTBEHHOTO MEAarOrHYECKOro

yHuBepcutera uMeHu WM. H. YibsHOBa, coaeprkaliye 3IeKTPOHHbBIN KaTaJIor KHUT U KYpPHAJIOB.




