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MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl

Jucuunnuua «CkanspHbple MOJNS B KOCMOJIOTMM» OTHOCHUTCS K JHCHWIUIMHAM 4YacTH,
dbopMupyeMOil ydacTHHKaMH OO0pa30BaTelIbHBIX OTHOIICHWH, bnoka 1. JlucuuruimHbl (MOIYIH)
monyna «PenmstuBucTcKas —acTpodusukay y4eOHOro IjlaHa OCHOBHOHM MpodeccHoHabHOM
0o0pa3oBaTeNbHOW TMPOTPaMMBbl  BBICHIETO OOpa30BaHUS — MPOTPaMMBbl  MarucTpatrypbl IO
HarpaBjieHut0 noarotoBku 44.04.01 Ilemarormveckoe oOpa3oBaHHME, HAMPABICHHOCTH (MIPOQHIIb)
oOpa3oBaTenbHOU TporpaMMmel «IIpruopuTeTHBIC HANIPaBICHHS HAyKH B (PU3UYECKOM OOpa30BaHUN,
O4YHOH (HhOpPMBI OOYUECHUS.

JlucumiuinHa OnupaeTcs Ha 3HAHWS W HABBIKH, IPHOOpPETEHHBIC B paMKax KypcoB «OCHOBBI
TeopeTudyecko (U3MKM» U JUCHUIUIMH 10 BBIOOPY, H3YYEHHOTO B THiepuoa oOydeHUs B
OakayiaBpuare.

1. Ilepeyenb  MJIaHUPyeMBIX  pe3yJbTAaTOB  00OyuyeHusi (oOpa3oBaTe/IbHBIX
pe3yJIbTaTOB) N0 JMCHUILIHHE

Leabro ocBoeHUs TUCHUILIMHBI «CKaIspHbIE MOJISI B KOCMOJOTUMY SIBISIETCA O3HAKOMIICHHE
00y4aroImuxcs ¢ Pa3BUTHEM TEOPUH CAMOTPABHTTUPYIOIIMX CKAJSPHBIX IOJICH, €€ Pa3InYHbIMH
BAPUAHTAMHU U MPUIOKEHUSIMH B KOCMOJIOTHH.

3agavell OCBOEHUS [UCLUUIUIMHBI SIBISIETCS IIOJyYE€HUE MarucTpaHTaMu Habopa 3HaHU,
YMEHUH M HABBIKOB 110 METOJAM HCCJIEAOBAaHUS YPaBHEHUW JMHAMUKHA TPABUTAUUOHHBIX H
CKIPHBIX TOJIEH, MO TOJXYYEHHUIO PpEeIICHUH STHX YpaBHEHUH M (U3UYECKON HHTEepIpeTaInu
MOJIYYEHHBIX PEIICHU.

B pesynbrare ocBoeHuss NUCUMIUIMHBI «CKalspHble MOJ B KOCMOJIOTMHM»  MarucTpaHT
JIOJIKEH:

3HaTh 0a30BYyI0 TEPMHHOJOTHIO M OCHOBHBIE (DM3MUECKHE TPOIECChl, OTHOCSIIUECS K
CaMOTrPaBUTHPYIOIIUM CKAJISIPHBIM HOJISIM;

YMeTh  BBIBOJAUTH IMHAMUYECKUE YPABHEHUs TIPABUTALMOHHOIO U CKAISIPHOrO IO U3
BapHallMOHHOTO MPUHIUIIA;

BJIA/IeTh: METOJaMU KOHCTPYUPOBAHUS TOUHBIX PEILICHUM 110 3aJaHHON 3BOJIIOLUN CKAJISIPHOTO
TIOJIS1.

[Iponiecc wu3ydenuss aucUMIUIMHBI «CKalspHbIE TMOJs B KOCMOJIOTMH)» HampaBleH Ha
paclIupeHre HAyYHOTO KPyro30pa U MOHMMAaHKsS METOJI0B T€HEPUPOBAHMS TOUHBIX PEIICHUM.

1. TlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUILIMHE (MOY.T10),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3y/1bTATAMH OCBOCHHS 00pa30BaTEJIbLHOM
NPOrpamMmsl

B pe3ynbrare 0cBO€HUS MPOrpaMMBbl MarucTpaTypbl 00y4arouiics JOKEH OBIaIeTh

CIIEYIOIMMU pe3yJabTaTaMHu 00ydeHHsl 1o AUucHUIUINHe « CKaJIipHbIe N0JIsl B KOCMOJIOTHI»

KomMmneTeH1us 1 HHOAUKATOpBI €€ OO6pa3zoBarenbHble pe3yabTaThl JUCIUILIUHEI
JOCTHKEHHS B JUCLIUIUIMHE (aTansl GopMUpPOBAHUS AUCHUIUINHBI)
3HAeT yMeeT BJIa/IEET

[1K-5. CriocobeH ocymiecTBIATh OP-1 OP-3 OP-5
MIOUCK, aHaJIU3 1 00paboTKy 0a30By10 BBIBOJIUTH METOIaMHU
Hay4yHOUW MH(OpMALNK B LESAX TE€PMHHOJIOTHIO, JUHAMUYECKHE | KOHCTPYMPOBAHUS
UCCIIeI0BaHMs ITPOoOIeM OTHOCSIIHECS K YpaBHEHUs TOYHBIX PEIIEHUN
o0Opa3oBaHMs B IPEAMETHOMN CaMOTPABUTHPYIOIIKM | TPaBUTALIHIOHHOTO 0 33/1aHHOM
00J1acTH HaIPaBJICHHOCTH CKaJISIPHBIM MOJISIM u3 9BOJIIOLIMH
(mpoduiist) MarucTparypsbl. OP-2 BAPUALIMOHHOTO | CKaJSIPHOTO MO
IIK-5.1. 3HaeT: HICTOYHUKHU OCHOBHBIE MPUHIIMIA
Hay4yHOU nHpopmanuu, ¢busnueckue OP-4
HE00X0AUMOM 711 OOHOBJIEHUS IIPOLIECCHI, BBIBOJIUTH
coJiep>kaHusi 00pa3oBaHUsI 110 OTHOCSIINECS K JTUHAMHUYECKHe
JMCHUIUIMHAM (Kypcam) CaMOTPABUTHPYIOIIUM ypaBHEHHS




MpeAMETHON 00IacTH
HampaBICHHOCTH (TIpOdMIIs)
MarucTpaTypsl ¥ TpaHchopMaIiu
rpoiiecca 00y4eHuUst; METOIbI
paboTHI C HAYYHOI
uHpopManuei;

MIPUEMBI JHJIAKTUICCKOM
00pabOTKK HAY4HOI
nHPOpPMAIINH B IIETISIX €€
TpaHnchopmanuu B yueOHOe
coJiep KaHue,

[IK-5.2 YmeeT: BecTH MOUCK U
aHaJM3 Hay4IHOU WH(POPMAIINH;
OCYIIECTBIATH TUIAKTUICCKYIO
00paboOTKy M ajanTaIuio
HAyYHBIX TEKCTOB B LIEJISAX UX
nepeBojia B ydeOHbIC MaTepPHAIIbI
[IK-5.3. Buageer: Meronamu
paboThI ¢ HayYHOH HHpOpMaIHeH
1 Y4eOHBIMU TEKCTAMH.

CKaJIIPHBIM ITOJISAM

CKAJIAPHOTO T0JIA
u3
BapUalMOHHOTO
IIPUHLIMIIA

2.00beM AUCHMIUIMHBI (MOAYJsl)) B 3a4eTHBIX €IMHMLAX € YKa3aHHeM KOJHYecTBa

AKAACMHUYICCKHUX YacCoB,

BbIIEJIECHHBIX Ha KOHTAKTHYI0 PpaldoTy oO0ydalommuxcs ¢

npenoaasareeM (M0 BHAAM Y4YeOHBIX 3aHATHH) M Ha CAMOCTOAITEJbHYH Ppadory

o0yuyauuxcs:
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HUroro: 3 108 4 20 0 84 3a4éT

3.Coaepxanue JMCHUILVIMHBI, CTPYKTYPHPOBAHHOEe MO TeMaM (pa3jeiaM) ¢ yKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA aKa/IeMU4YeCKHUX YACOB  BUAOB YUeOHbIX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUYECMEA AKAOEMUUECKUX YACO8 U

6U006 yUeOHbIX 3aHAMU




KomuuectBo wacoB mo  dopmam
opraHu3anuy 00y4eHus

HanmenoBanmne pasaciia u TEM

JlexunoHHEbIE
3AHITUS
[IpakTnueckue
3AHITUS
JlaboparopHsble
3aHATUA
CamocrosTenpHas
pabota

Tema 1. CamorpaButupyromue ckajasipHble nojs. Pemenue 1 0 4 14
duiepa.

Tema 2.CkansipHble OIS B MOAETSX C KOH()OPMHOU 1 0 2 14
CBSI3BIO.

Tema 3.be3amaccoBoe cKaJisipHOE T0JIE B IJIOCKO- U 0 0 2 12
AKCUAJIbHO-CUMMETPHUYHBIX IPOCTPAHCTBAX.

Tema 4.UepHusble AbIpsl 1 6€3MaCCOBOE CKATSIPHOE TIOJIE. 1 0 4 14
Tema 5.CkansipHble 10JIs C IPOU3BOJIBHBIMU 0 0 4 14
HOTEHIHAJIAMH.

Tema 6.CaMorpaBUTHPYIOIIME CUTMA MOJICTH 1 1

IeHEPUPOBAHUE TOUHBIX PEIICHUI. 0 4 16
Hroro no cemectpy 4 0 20 84
Bcero nmo pucuuninHe: 4 0 20 84

3.2. Kpamkoe onucanue cooepcanus mem (pazoenoe) OucCyuniuHvl

Tema 1. CamorpaBuTupywinue ckajasipabie nojs. Pemenue @umepa. Uurerpan neicteus
CaMOTPaBUTHPYIOLIETO CKAJIpHOTrOo nouis. [IpeacraBieHue ypaBHEHH rpaBUTALlMOHHOTO U
CKaJIAPHOT'O TMOJIs B cepudecky CuMMeTpruuHOi MeTpuke. Pemenne dumiepa u ero BO3MOKHbIE
COOTBETCTBHS C IPYTHUMH PELICHUSMH.

Tema 2. CxajisipHble 110JIs1 B MOJeJIAX ¢ KOH(POPMHOM CBA3bI0. YPaBHEHUs T'PAaBUTALMOHHOTO U
CKaJISIPHOTO TOJIsl B KOHPOPMHO III0CKON MeTpuke. Teopus rpasutanuu bpanca-J{ukke u
MHIYLUMPOBAHHOMN I'PaBUTALIHH.

Tema 3. Be3maccoBoe cKaJIsipHoOe 10J1€e B IJIOCKO- U AKCHAJbHO-CHMMETPHYHBIX
NPOCTPAHCTBAX. YPaBHEHHUs IPAaBUTALMOHHOTO U CKAJISAPHOIO MOJIA B IIJIOCKO- U aKCUAJIBHO-
CUMMETPUYHBIX METpUKax. I [puMepbl TOUHBIX pEelICHU.

Tema 4. YepHble AbIPbI U 6e3MaccoBOe CKAJSIPHOE M0JIe. YPaBHEHHS IPaBUTALIMOHHOTO U
CKaJISIPHOTO TOJISl B CPEpUUECKH CUMMETPUYHON MeTpuKe. [IprMep 4epHOIBIpHOTO perieHus st
6€3MaccoBOr0 CKaJIIPHOTO MOJIS.

Tema 5. CxaJjisipHble M0JIS1 C IPOU3BOJIbHBIMHM NOTEHIHATIaAMH. MeTo/l TOHKOW HaCTpOKu
MOTEHIMaja Uil KOHPOPMHO IIOCKUX NMPOCTPaHCTB. [IprMepsl TOUHBIX penIeHnit
KOCMOJIOTHYECKOTO U CTATUYECKOTO BHJIA.

Tema 6. CamorpaBuTHpYIOLIIE CHIMA MO/e/IM U TeHePUPOBAHHME TOYHBIX pellieHHid. YpaBHEHUs
IPABUTALIMOHHOTO Y KUPAJIBHBIX I0JEH B INIOCKO CHMMETPUYHBIX ITPOCTpaHCTBAX. [ eHepupoBaHue
TOYHBIX PELIECHUN JUIsl CAMOTPABUTUPYIOILEH HEIMHEWHON CUIMa MOJIEIHU U3 BAKYYMHBIX.

4. TlepeyeHb Y4eOHO-METOIMYECKOI0 oO0OecredeHHsl [JII CAMOCTOSITEIbHON PadoThI
00y4arouUXcs Mo JUCHHUILIHHE
CamocTtosiTenpbHasi paboTa CTYIEHTOB SBJSETCS 0CO00W ¢opMoil opraHu3zanuu y4yeOHOTO
mpouecca, MpeAcTaBisomas co0oil  IUIaHUpyeMylo, [I03HAaBaTEIbHO, OPraHU3alMOHHO W
METOAMYECKH HANpaBISIEMYIO JESTEIbHOCTh CTYJIEHTOB, OPUEHTUPOBAHHYIO Ha JIOCTUXKEHUE
KOHKPETHOTO0  pe3yibTara, OCYIIECTBIsIeMyl0  0e3  mpsMOMl  HOMOIIM  IpernojaBaTess.



CamocrosTenbHast paboTa CTyIEHTOB SBISETCS COCTABHOM 4acThIO yueOHOI pabOThl U MMEET LEIbIO
3aKpeIUIeHUEe U YINIyOJeHHE IMONTYYEHHBIX 3HAaHUM M HaBBIKOB, MOMCK M IMPUOOPETEHHE HOBBIX
3HaHUi, a TaKXKe BBIMOJIHEHNE y4eOHBIX 3a/laHui, MOJTOTOBKY K MPEICTOSAIIMM 3aHATHIM U 3a4€Ty.
Ona npexycMaTpuBaeT, Kak MpaBUiIo, pa3paboTKy pedeparoB, HAMCAHUE U 3aLUTY JOKJIAZ0B WIN
IIPOEKTOB, BBINOJIHEHUE TBOPYECKUX, WHIAUBUAYAJIbHBIX 3aJaHUil B COOTBETCTBHUM C Y4eOHOM
IporpaMMoil (TeMaTH4ecKUM IJJaHOM M3Y4eHMs IUCHMIUIMHBI). TeMa A Takoro BBICTYILICHMS
MOXKET OBITh NpPEUIOKEHA NPErnoAaBaTeaeM WIM Hu30paHa CcaMHUM CTYAEHTOM, HO MaTepuall
BBICTYIIJICHUs HE JIOJDKEH AYOJIMpoBaTh JICKIUMOHHBIA MaTepual. PedepaTuBHbI MaTepuan CIyX T
JONIOTHUTEIBHON nHpOpManuei s padoThl Ha Ta0OPAaTOPHBIX 3aHATUSAX. OCHOBHAS 1I€Tb JAHHOTO
BUZa pabOThl COCTOUT B OOYYEHHU CTYACHTOB METOJaM CAMOCTOSITEIbHOW paboThl ¢ y4yeOHBIM
MaTtepuasoM. J[IsI MOJHOTBI YCBOGHHUS TE€M, BBHIHECEHHBIX Ha JIAOOpAaTOpHBIC 3aHATHUS, TpeOyeTcs
pabota ¢ nepBoucToyHMKaMu. Kypc mpeaycMaTpuBaeT caMOCTOSTEIbHYH pabOTy CTYAEHTOB CO
CIELMaIbHOM Hay4yHOH sinteparypoil. CielyeT OTMETUTb, YTO CaMOCTOSITENNbHAs paboTa CTYAEHTOB
pe3yJIbTaTUBHA JIMIIb TOTAA, KOIZAA OHAa BBIIOJHAETCA CHCTEMAaTHYECKH, IUIAHOMEPHO U
L[€JICHAIPaBJICHHO.

3amaHusl A CaMOCTOSATENBHOM paboThl MpeaycMaTpUBAIOT HCHOJIb30BaHUE HEOOXOAMMBIX
TEPMHUHOB M TOHATUN 0 mpobiieMaTuke Kypca. OHM HallelMBalOT HA MPAKTUYECKYIO PaldOTy IO
IPUMEHEHHUIO M3y4aeMOro Mmarepuaia, MOMcK Oubimorpaduyeckoro marepuana U 3JIEKTPOHHBIX
HMCTOYHUKOB HH(OpMAalLMU, WUIIOCTPATUBHBIX MAaTE€pHaAJIOB. 3aJaHUsl [0 CaMOCTOSITENIbHOM pabore
JAl0TCs IO TEMaM, KOTOpbIe TPEeOYIOT 1OMOIHUTEIbHOM IPOPaObOTKH.

OOt 00BEM CaMOCTOATENBHOM PabOTHI CTYJCHTOB 10 JUCIHUILIMHE BKIIOYAET ayAUTOPHYIO
U BHEAYIUTOPHYIO CAMOCTOSTENIbHYIO PabOTy CTY/I€HTOB B TEUCHHE CEMECTPA.

AymuTopHasi caMoCTOSITeTIbHass padoTa OCYIIECTBIACTCS B (OPME UHCICHHOTO pEHICHUS
TEOPETUYECKUX 3ajad MO0 JUCLUIUIMHE. AYAMTOpHAas caMocTosTelbHas pabora obecneueHa
METOJIMYECKUMU MaTepUaAIaMU.

BHreaynuropHas camoctosiTenbHas paboTa ocyiecTBisercs B popmax:

- IOATOTOBKA K YCTHBIM OIPOCaM I10 TEOPUH;

- IOATOTOBKA K YCTHBIM JJOKJIaJaM 110 TEOPUHU;

- YUCJIEHHOE pElICHNE TEOPETUUECKUX 3aay;

- peleHne JoMallHeil KOHTPOJIbHOW paboThI;

- IOATOTOBKA K 3alIUTe pedepaTa U Hay4YHbIX IPOEKTOB.

Mamepuanwi, ucnonvsyemoie 014 meKyuie2o KOHMPOIA YCRECAeMoCHU 00yUaouuxca no
oucuyuniune

IpumepHbie Tem pedepaToB
Tounsle pemenns co ckamsipabivMu ossimu B OTO.
MaccuBHOe cKalsipHOe 1oJIe B KOHQOPMHO INIOCKHUX ITPOCTPAHCTBAX.
HenuneliHble cKanspHbIE MO B KOCMOJIOTHH.
KoHCTpyKTHBHBIN TOAXO0/ K HEJIMHEWHONW CUTMa MOJIEIIH.
[Tnocko-cummerpuunbie pemenust B SO(N)- HHBapuaHTHOH MOJIEINH.
Kocmonoruyeckue pemenns B SO(N)- nHBaprHaHTHOI MOJIEITH.

oakrwdE

na camocmoamenvuoii n0020MO6KU K 3aHAMUAM NO OUCHUNIUHE PEKOMEHOYem A
UCNOIb306aMmb Y4EeOHO-MeMOOUUECKIE MAMEPUATIbL:

1. Yepson C.B., A66s30B P.P. TeopeTnueckrie 0CHOBbI KUPaIbHOW KOCMOJOTHYECKONH MOJIenH/
UYepson C.B., A66s30B P.P. — ViesHosck, ®I'BOY BIIO «Yal'TlY um. U.H. YnbsaoBay,
2014 - 76 c.

2. Komrenes H.A., Hukonaes A.B., UepBon C.B. Ocnossl f(R) Teopun rpaButanu / Komenes
H.A., Hukonaes A.B., Uepson C.B. — V¥Yawssnock, ®I'bOY BIIO «Yal'Tlly um. W.H.
ViesHoBay, 2015 — 38 c.



3. C.B. Yepson, U.B. ®omun, A.C. KybacoB. CkansipHble ¥ KUpalbHbIE TOJIA B KOCMOJIOTHUH/
C.B. Yepson, N.B. ®omun, A.C. KybacoB — Yassnosck, ®I'6OY BIIO «Vnal'TlY um. N.H.
ViesHOBay, 2015 — 216 c.

4, Maremaruueckuii anmapar ¢usukd: B 3 4. Y. |. OcHoBbl guddepeHIraIbHOTO H
MHTETPAIBHOTO ucuucienus. YueOnuk s By3os/ C.B. UepBon u np. — Yabsaosck: PI'BOY
BO «Yal'TlVY uMm. U1.H. Yaesa0Ba», 2016 — 275 c.

5. IlpumMepHble  OLEHOYHBbIE MaTepHaJbl JUIA IPOBeJeHUs] TeKylero KOHTPOJS
YCIIEBAEMOCTH M NPOMEKYTOYHOM aTTeCTALMH 00y4aIOIIMXCH M0 JMCUHUILIHHE
Opranusanus ¥ NpoBe/ieHUe aTTeCTAlliH CTyAeHTa

®I'OC BO opueHTHpOBaHBI MPEUMYIIIECTBEHHO HE Ha COOOIIEHNE 00yUaloImeMycs KOMILIEKca
TEOPETUYECKUX 3HAHMIA, HO Ha BBIPAOOTKY y OakamaBpa KOMIETCHLUUH — JUHAMHUYECKOro Habopa
3HaHUM, yYMEHUH, HABBIKOB M JIMYHOCTHBIX KauyeCTB, KOTOPbIE IIO3BOJAT BBITYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPYAA U YCHEIIHO MPO(PECCHOHATBHO PEANTN30BbIBATHCS.

B mpornecce oneHkn 6akanaBpoOB HCIONB3YIOTCS KaK TPaJAULMOHHBIC, TaK M WHHOBAIIMOHHBIC
TUOBL, BUABI M (GOpMBl KOHTpois. [Ipm STOM MOCTENEHHO TPAAMIMOHHBIE CPEICTBA
COBEPILECHCTBYIOTCS B pycClle KOMIETEHTHOCTHOTO TIOJXO0/a, a WHHOBAIIMOHHBIE CpEACTBA
aJanTUPOBAHBI ISl [IOBCEMECTHOI'O IIPUMEHEHMS B POCCUNCKON BY30BCKOM IIPAKTHKE.

Lenp mnpoBeaeHHsi aTTecTAMM — MPOBEPKAa OCBOEHHUS O0pa30BaTEIbHONW MPOrPaMMBI
IMCLIUIUIAHBL Yepe3 cpopMUPOBAHHOCTH 00PA30BATEIBHBIX PE3YIIbTATOB.

THIIBI KOHTPOJIA:

Texymas arrecranmusi: NpEICTaBI€HAa CICAYIOUIMMH  paboTaMu:  OTYETHOCTH IO
1a60pPaTOPHBIM 3aHSATHSIM.

IIpomexyTouHass aTrecTalusi OCYLIECTBIIIETCS B KOHIIE CEMECTpa M 3aBEpIIAET HU3Yy4YEHHE
JTUCIUILTMHBL, TIOMOTAeT OLEHUTh 00Jiee KPYIHbIE COBOKYITHOCTH 3HAHHUM M yMEHUH, (popmMupoBaHue
ONpPEACIEHHBIX KOMIIETCHIUN.

OLEeHOYHBIMH CPEICTBAMH TEKYILErO0 OLEHUBAHUS SBJISIIOTCSA: YCTHBIE OINPOCHI MO TEOPHH,
peuieHue 3amad, (U3MYECKUE UKTAHTBHI, IBpPUCTUYECKas Oeceqa MO TEME 3aHATUSA, TPYIIOBOE
00CyXIIeHUEe TEeMBl 3aHATHS, 3alUTa pedepara WM HPOEKTa, KOHTposbHas pabdorta. KoHTposb
YCBOCHHMsI MaTepualia BeIETCs pEryJIipHO B TEUEHHE BCEro CEMeCTpa Ha JJAOOPAaTOPHBIX 3aHSITHUSIX.

Ne CPEJCTBA OLIEHMBAHU, OGpazoBarenbHbIe

/r | MCIOIBb3yeMble [UIsl TeKYIIEro OLEHHBAHIS OKa3aTels Pe3yIIbTAThI AUCIUILTHHDL
(hopMHpOBaHUS KOMIIETCHINH

1 OueHouHbIe cpeficTBa 1uis Tekymieil arrecranun | OP-1 3HaeT 6a30ByI0 TEPMHUHOJIOTHIO,
OC-1 — teopeTnueckue BONPOCH! K OTHOCSIIHMECA K CaMOTPaBUTHPYIOIINM
CKAJISIPHBIM II0JISIM

MPAKTUYECKUM 3aHITUSIM;
OP-2 3HaeT OCHOBHbIE (PU3NYECKUE

OC-2 — BONpOCHI /1715 TIPOBEACHHUS 3a9eTa

(9K3aMeHa); MPOIIECChI, OTHOCSIITUECS K
b
OC-3 — pedepartsl 110 TeMaTuKe yueOHOI CaMOrpaBUTHPYIOMKM CKAJIIPHBIM IIOJIAM
JTUCITUTITUHBL, OP-3 ymeeT BBIBOJUTH JUHAMUYECKUE

M

YpaBHCHUS I'PaBUTAIITUOHHOT'O U3
BapnalquOHHOT'O IIPpUHIIUIIA
OP-4 YMECT BBIBOAUTH JUHAMHUYCCKUC

OC-4 — mynpTHMeIUHAS IPE3CHTALINS T10
TeMaTUKe y4eOHON AUCIUTIIINHBL

YpaBHEHUS CKAISIPHOTO TIOJIS U3

2 OueHovHbIE CpeACcTBA AJIS IPOMEKYTOTHON
I — BAapHAI[MOHHOTO MPUHIUIIA
saqeT OP-5 Bnazneer MeTogaMu KOHCTPYHPOBAHUS

OC-5 3auér B popme ycTHOro cobeceopanus | TOTHBIX PEIICHHH IO 3aJaHHOH SBOTIOIHH
110 BOITPOCAaM CKAJISIPHOTO TIOJIS

OnucaHue OIEHOYHBIX CPEACTB M HE0OXOAMMOro o0OOpyaoBaHUs (AEMOHCTPALMOHHOTO
MaTepuanga), a TaK »JK€ NpOLUEAYpbl W KPUTEPUM OLICHUBAHWS WHIUKATOPOB JOCTHUKCHMS
KOMITETEHIIMM Ha pa3IUYHbIX 3Tanax uX (OpPMHUPOBAHMS B MPOLECCE OCBOEHHUS 00pa3oBaTeNbHOM



IIporpamMMsl IpeacrasicHsl B @OHIE OLEHOYHBIX CPEACTB I TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH U
IIPOMEXYTOYHOM aTTeCTaluy 10 AUCHUIIINHE «CKAIIpHBIE TOJIS B KOCMOJIOTHI.
Mamepuanwi, ucnonv3yemoie 014 MeKyuie20 KOHMPOIA YCNE6aeMoCHu 00yUaouWuUxcsa no
oucyuniune
Marepuans! 1uis1 OpraHu3aluy TEKYLIEH aTTeCTalluy IIPEACTABIICHBI B II. 5 IPOTrPaMMBl.

Mamepuanwi, ucnonvsyemovie 0714 NPOMEHCYMOUHO20 KOHMPOJIA YCNECAEMOCHIU 0OYUAIOUWUXCA NO
oucyuniune
OC-5 3auéT B popme YyCTHOrO cobeceJOBAHUSA MO BONPOCAM
IlepeyeHb BONPOCOB K 3a4€Ty
1. WHrerpan neicTBUS cCaMOIpaBUTHUPYIOLIETrO cKajasipHoro noiis. Ilpencrasnenne ypaBHeHUN

I'PaBUTALIMOHHOTO U CKAJIAPHOIO MOJISI B CHEpUYECKH CUMMETPUYHON METPHKE.

Pemenne ®@umepa u ero BO3MOKHbIE COOTBETCTBUSA C APYTUMH PELICHUSMH.

VYpaBHEHMsI IPaBUTALIMOHHOI'O U CKAJSIPHOTO MOJISl B KOH(OPMHO IIOCKON METPHKE.

Teopus rpaButanuu bpanca-/lukke 1 THAYIUPOBAaHHOM I'PaBUTALIAH.

YpaBHEHMSI TPABUTALIMOHHOTO U CKAJISIPHOTO MO B INIOCKO- U aKCUAIbHO- CHMMETPUYHBIX

MeTpukax. [Ipumeps! TOUHBIX peIIeHUN.

VYpaBHEHUs IPaBUTALIMOHHOIO U CKAJSIPHOTO MOJIS B C(hepUUECKH CUMMETPUYHON METPHUKE.

[Ipumep 4epHOIBIPHOTO pelieHus sl 0e3MacCOBOr0 CKaJIIPHOTO IOJISL.

7. CxaJisipHbl€ 110JIs C IPOU3BOJIBHBIMU IOTEHIIMAIaMU. MeTol TOHKOM HaCTpOWKM MOTEHIHAaa
JUIsL KOH(POPMHO IUIOCKUX MPOCTpaHCTB. [IpuMephl TOUHBIX pelIeHui KOCMOJIOIMYECKOTro U
CTaTHUYECKOTO BUJA.

8. VYpaBHEHHs rpaBUTAIIMOHHOTO M KHUPAJIBHBIX MOJIEH B TUIOCKO CHMMETPHYHBIX
IIPOCTPAHCTBAX. [ eHEpUPOBAHKUE TOUHBIX PEILEHU ISl CAMOTPaBUTUPYIOLIEH HETMHEHHON
CUI'Ma MOJIEIHN U3 BAKYYMHBIX.

okrwn

o

KpI/ITele/I OlleHUBAHMA 3HAHMIA oﬁyqamumxcn o JTMCHMIIJIMHE

dopmupoBanue 0aUIbHO-PEHTHHTOBOI OIIEHKH PabOTHI 00yYarOMIUXCs

o [Tocemenne | Ilocemenne Pabora Ha 3a4ér
g JEeKIUH 71a00paTOPHBIX | J1aOOPATOPHBIX
= 3aHATUH 3aHATUAX U TEKYIIUN
© KOHTPOJIb
3 | Pa3zbamioBka 2*1=2 10*1=10 222 Ganna 64 Gama
10 BUJIaM Oama OamoB
pabot
CymmapHsbIit 2 Ganna 12 6amnoB 236 GamoB 300 GannoB
MaKCHUMaJIbHBIN
Oamn

Ilo pe3ylibTaTaM MNPOMEKYTOUHBIX a’I‘TeCTaL[I/II‘/'I CTYACHTY 3aCUMTBIBACTCS prZ[OéMKOCTI) B 3a4€THBIX CAUHUIIAX.
CryzeHT no yaeOHOW JUCIMILTMHE MOTyYaeT OTMETKY ""3a4TeHO" COTIIACHO CleAyolel Tabmure:

basrer (3 3a4€THBIE €AMHUIIBI)
«3a4YTEHO» 91-300
«HE 3a4YTEHOY 0-90

5. Mertoanueckne ykazaHus 1Jis1 00y4al0MMXCcsl M0 OCBOCHMIO U CHMILIMHBI
YcneniHoe u3ydeHue Kypca TpeOyeT OT CTYACHTOB MOCEUICHHUs JIEKIUH, aKTUBHOW pabOThl Ha
1ab0paTOPHBIX 3aHATHSAX, BBHIIOJHEHUS BCEX Y4YEOHBIX 3aJaHMN MpEenoJaBaTelis, 03HAKOMJICHHS C
6a30BbIMU y4eOHUKaMHU, OCHOBHOMU U JIOTIOJIHUTEILHOMN JINTEpaTypoil.
OcHoBHOH (popMOlt U3NI0KEHUST MaTepHalla Kypca SBJSoTCs JeKuuu. Kak npaBuio, Ha JIeKIuu
BBIHOCHUTCSI OCHOBHOM IpOrpaMMHBI Marepuan Kypca. YacTe MaTepuana BBIHOCITCS — JUIS



CaMOCTOSITENTbHOTO W3Yy4YEHHs] MaruCTpaHTaMH C HENPEMEHHBIM, COOOIIEHHEM UM JINTepaTypHBIX
HCTOYHHUKOB U METOJUYECKUX pa3paboTok. Ha nmpakTuyeckux 3aHATHIX paccMaTpUBarOT (GparMeHThI
TEOPHH, TPEOYIOIINE CIONKHBIX MAaTEMAaTUYECKUX BBIKJIAJ0K, PA3TUYHbIC METObI PEIICHUS 3a/1a4 U
HauOoJiee TUNUYHBIE 3aAaud. [l 3aKpensieHus Marepuaia, paccMaTpuBaeMOro Ha MPaKTUYECKUX
3aHATUAX, CTYACHTHI IIOJy4arOT JOMAIIHME 33JaHMs B BHJE PsAla 3a1a4 U3 COOTBETCTBYIOLIMX
3aJa4YHHUKOB.

Ha nexumax wu3ydaercss Marepuan II0 OCHOBOIIOJIATAIOIIMM  BOIPOCAM  JUCLUILIUHBI,
PacKpbIBAETCS UX MPAKTUYECKAs 3HAYUMOCTb. B X0/1€ MpoBeieHns JIEKIUN UCTIOIb3YIOTCS IIPUEMBI U
MeToABI MpodieMHoro o0yueHus. Ha mpakTHUecKuX 3aHATHSAX pPacCMAaTPUBAIOTCS METOMABI PEIICHUS
IIPUKJIAJHBIX 3a/1a4, IPOBOJUTCS aHAIM3 MOJyYEHHBIX PE3yJIbTaTOB. B X01€ IPaKTUYECKOro 3aHATHSA
OJTHOBPEMEHHO IPeCIeyeTCs eb PAaCIIUPEHUs U yriIyOJeHUs 3HaHUH, TOTYYSHHBIX Ha JEKIIHH.

IIpy u3M0’)K€HUM TEOPETHYECKOrO MaTepuaa Ha JICKIHH, a TaKKe IPU PEIICHUH 3a1ad Ha
NPAaKTUYECKUX 3aHATHSAX JUIA  JIEMOHCTpanuu rpadukoB, oOyyaromuMx NporpaMM H  T.II.
PEKOMEHYETCS HCIIOJIB30BATh KOMITBIOTEPHYIO MYJIBTUMEUINHYIO YCTAHOBKY.

3anuch JIeKHMM — OgHa W3 (QOpM aKTHUBHOM CaMOCTOATENBbHON pPabOThl MarucTpaHTOB,
TpeOyrolasi HaBbIKOB M YMEHHUSI KPaTKO, CXEMaTU4HO, IIOCJIEI0BATEIbHO U JIOTUYHO (PUKCHPOBATH
OCHOBHEBIE TOJIOKEHHSI, BBIBOABI, 0000IIeHNs, (OPMYIMPOBKH. B KOHIIE JIEKIMU IMperoaaBaTelb
ocTaBJeT BpeMs (5 MMHYT) AJIS TOTO, YTOOBI CTY/AEHTHl UMEIU BO3MOXKHOCTb 33JaTh YTOYHSIOIINE
BOIIPOCHI 110 M3y4aeMOMy Marepuany. I3-3a HEZOCTaTO4HOro KOJMYECTBA ayJUTOPHBIX YacOB
HEKOTOpbIE TEMbl HE YAAeTCsd OCBETUTh B IIOJIHOM OO0BEME, MO3TOMY IPEnojaBaTesb, IO CBOEMY
YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BHIHOCUT HAa CAMOCTOATENIbHYIO pabOTy CTYAEHTOB, PEKOMEHAYS TY
WINA UHYI0 nureparypy. Kpome storo, uisd iaydniero ocBOe€HHs MaTepuaia U CUCTEMaTH3alUU 3HAHUN
10 JWCIMIUIMHE, HEOOXOIUMO TTOCTOSIHHO pa30oUpaTh MaTepPHANbl JEKIUH 10 KOHCIEKTaM B y4eOHBIM
nocobusiM. B cirydae Heo6X0MMOCTH 00paIaThes K MPENnoaBaTesio 32 KOHCYJIbTallueH.

Pexomenyercst mocie KaxI0i JeKIuu 0pOpMIISATh KOHCIIEKT JeKuid. [lepen kaxmnoit nexuueit
IIPOYUTHIBATH KOHCIEKT MpPEAbIAYIIeN JEeKIHH, YTO CIIOCOOCTBYET JydIleMYy BOCIPHUSATHIO HOBOTO
MaTepuaa.

Jlekuuy MMEIOT B OCHOBHOM OO30pHBIM XapakTep M HalelIeHbl Ha OCBelleHHe Hauboee
TPYAHBIX M JTUCKYCCHOHHBIX BOIPOCOB, a TaK)X€ IPHU3BAaHBI CIIOCOOCTBOBATH (HOPMUPOBAHHIO
HaBBIKOB palOThl ¢ HayyHOW nuTeparypoi. Ilpenmomnaraercss Takxke, 4TO CTYAEHTHI MPUXOIAT Ha
JIEKUWHU, TPEeABAPUTEIbHO MNPOpaboTaB COOTBETCTBYIOIIMN Yy4YeOHBIH MaTepHal MO HCTOYHHKAM,
PEKOMEHTyEMBIM IIPOIPaAMMOM.

Haubonee BaxxHble pa3ziensl Kypca BBIHOCSTCS Ha MpakTUYecKue 3aHaTud. Ha kaxaoM 3aHstuu
IpeJularaeTcsi HeCKOJbKO 3a1ad. YacTh 3a7au pemaercs Ha 3aHATUU C MOAPOOHBIM OOCYXKJIEHHEM
METOJIa U TOJYYEHHBIX pe3ynbTaToB. OcTalbHbIE 3aJlaud CTYIEHT pellaeT camMoCTosTeNnbHO. Jliis
3a4éTa KOHTPOJIBHOM pPabOThl CTYIEHT JOJDKEH 3alMTUTh Bce 3anaHus. llpemycmorpena 3amura
pedepara.

[IpakTHyeckoe 3aHATHE — BakHeHmas ¢opma caMOCTOATENbHON paboThl CTYIEHTOB Haj
Hay4yHOU, yueOHOW M mepuoanyeckoil nutepaTypoil. IMEHHO Ha MPAaKTHUUECKOM 3aHSATUU KaKIbli
CTY/IEHT UMeET BO3MOXKHOCTh IPOBEPUTH TIIyOMHY YCBOCHHUS yueOHOro Marepuaia, moka3aTb 3HaHHUE
KAaTeropuii, TMOJOXKEHUH M HMHCTPYMEHTOB NpPO(EeCCHOHAIbHOW [JEeSATENbHOCTH. Y4acTHEe B
MIPAKTUYECKOM 3aHATHU I103BOJIAET CTYACHTY COCIMHUTH IIOJYYEHHBIE TEOPETHYECKHE 3HAHMS C
pelleHneM KOHKpPETHBIX TNPaKTHMYeCKHWX 3a7ad W Mojened B oOmactu mnpodeccruoHalIbHON
nesaTenbHOoCTH. [IpakTHdeckue 3aHATHS B PaBHOM Mepe HAIpPABJICHBI HAa COBEPIICHCTBOBAaHUE
MHIUBUAYAIbHBIX HABBIKOB PEIICHUS TEOPETUUYECKHX M NMPHUKIAJHBIX 3a/lad, BHIPAOOTKY HaBBIKOB
MHTEJUIEKTYaJIbHON PabOThl, a Takke BeleHUs AUCKyccuil. KOHKpeTHbIe MpOonopIy pa3HbIX BHIOB
paboTel B Tpymme, a TaKKe CHOCOOBbl MX OLEHKH, OMNPENENSIOTCS IMpenojaBaTesieM, BeIyLUM
3aHATHA.

IHoaroroBka K NPaKTHYECKUM 3aHATUSIM.

IIpy moAroroBke K MNPAKTUYECKUM 3aHATUAM CTYIEHT JOJDKEH HM3YYUThb TEOPETUYECKUM
MaTepuall M0 TeMe 3aHATHsS (MCHOJIb30BaTh KOHCHEKT JIEKIMH, W3y4UTh OCHOBHYIO JIMTEPATYpY,
O3HAKOMUTbHCS C JIOMIOJIHUTENBHON JUTEpaTypol, MpU HEOOXOAUMOCTH JOMOJIHUTH KOHCIEKT, JieNiasi B



HEM COOTBETCTBYIOIIHE 3alIMCH U3 JINTEPATYPHBIX HCTOYHHUKOB). B citydae 3aTpynHeHMiA, BOSHUKAIOIIIX

IPU OCBOCHUM TEOPETUUECKOTO0 MaTepuana, CTYIEHTY CIlieAyeT OOpaliaThCsl 3a KOHCYJIbTallMed K

npernojaBareno. Vas Ha KOHCYNIBTAIMIO, HEOOXOIMMO XOpPOIIO MPOAYyMaTh BOMPOCHL, KOTOPBIE

TpeOyIOT pa3bsCHEHUSI.

B Havane mpakTHUYECKOTrO 3aHSATHS IMPEToIaBaTellh 3HAKOMUT aCIHPAHTOB C TEMOM, OTJIAIIaeT

IUTaH IPOBEJCHUS 3aHATHS, BbIAACT 3a/1aHusl. B TeueHne oTBeIeHHOrO BpeMEHHU Ha BBIMOJIHEHHE PaOOThI

MarvcTpaHT MOXET OOpaTUThCS K MPENoJaBaTeIi0 3a KOHCYJIbTAIMEH WM Pa3bsCHEHUsSIMU. B KoHIe

3aHATHS IPOBOJUTCS MIPUEM BBITNOJIHEHHBIX 33/1aHUil, coOecej0BaHHE C ACTIUPAHTOM.

Pe3ynbTaThl BBHIMONHEHHUS MPAKTHYECKUX 3a/IaHUI OIEHUBAIOTCS B 0ajllaX, B COOTBETCTBHHU C

OaJTbHO-PEHTHHIOBOM CUCTEMOM YHHUBEPCUTETA.

OCHOBHBIM METOJIOM OOYUYEHHsS SIBJISICTCS CaMOCTOSTENbHAas paboTa MarucTpoB ¢ y4eOHO-
METOJIMYECKUMH MaTepralaMy U HayYHOU JIUTEpaTypou.

PekoMeHsi0BaHHAsT  MpemnojaBaTesIMH  JIUTEparypa W ydeOHbIe IMOCOOMS  CIIyXar
MH(OPMALIMOHHOW OCHOBOH M TIO3BOJISIIOT PETYJISIPHO 3aHUMAIOIIMMCS aclHpaHTaM YCBauBaTh
JMEKIMOHHBIA MaTepuan. J[ins obecriedeHrss TEPMUHOJIOTUYECKONH OJHO3HAYHOCTH yueOHOe mocobue
COJICP’KUT CJIOBAaph OCHOBHBIX TEPMHUHOB, HCIOJIb3yeMbIX B HEM. Kpome Toro, mporpamma Kypca
JIEKIUN COJIEPKUT BOTIPOCHI JIJISi CAMOKOHTPOJIS.

CaMocrosTenbHast paboTa aclUPaHTOB MOJPa3yMEBAET BHIMOJHEHHE CTYACHTAMU JIOMAIIIHErO
3aJlaHusl B BHJIC DPCIICHUS HEOOXOJUMOr0 MHHHMYyMa 3aj1ad u3 COOpHHMKAa JJis TPAKTHYSCKUX
3aHSTHUNA, KOHCYJIbTAIMIA U aHAJIM3a UX PEIICHUS] COBMECTHO C MPEIOo/IaBaTeIeM.

Kontponb camocrosiTenbHON (BHEAyIUTOPHOM) pabOThl — HamucaHue W 3amurta pedepara,
BBICTYIUICHHE C JIOKJIQJIOM Ha MPAKTUYECKUX 3aHATHIX, peUICHHEe KOHTPOIbHOU PaboThlI.

B mporecce omneHMBaHHMS TUCHBMEHHBIX KOHTPOJBHBIX W CAMOCTOSTENBHBIX pPaboOT mipH
pas3/esieHnu 3a/1aHus Ha JISHCTBUS MPU OLICHUBAHUU 32 OCHOBaHUE OepéTcs ciaeayromias mpoleHTHas
IIKaa;

90-100 % ot ymucna myHKTOB — oLleHKa "5",

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

60-73 % OT uncna MyHKTOB — olleHKa "3",

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

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

MaructpaHTy MOXHO ITOCTaBUTh OIEHKY BBIIIE, €CITM CTYICHTOM OPHTHHAIBHO BBIMIOJIHEHA padoTa.

OCHOBHBIM METOJIOM OOYYEHHS SBIISETCS CAMOCTOSITeNbHAs paboTa acmUpPaHTOB C y4yeOHO-
METOJIMICCKUMH MaTepHallaMy U HAYIHOH JINTEPATypOH.

OCHOBHBIM METOJIOM OOYYEHHS SBISETCS CAaMOCTOSITeNbHAs paboTa acmUpaHTOB C ydeOHO-
METOJIMICCKUMH MaTepHallaMy U HAYIHOH JINTEPATypOH.

PexoMenpanuu 1t actiipaHTa BKIIIOYAIOT B ce0sl CleAyIoIIee:

- o0s3aTenpbHOE TOCEHICHUE JICKIIUH  BEAYIIEro IMpenojaaBaTelis; JIeKIMd — OCHOBHOE
METOJIMYECKOE PYKOBOJACTBO MpPU H3YUYCHUU AMCUUILUIMHBI, HauOoliee ONTUMAIbHBIM 00pa3oM
CTPYKTYPUPOBAHHOE M CKOPPEKTUPOBAHHOE HA COBPEMEHHBIM MaTephas; B JICKIUU TITyOOKO U
MoApoOHO, apryMEHTHPOBAaHO W METOJOJIOTUYECKH CTPOTO pPacCMaTpPUBAIOTCS TJIaBHBIC
MpoOJIeMBI TEMBI; B JICKIIMH JAIOTCS HEOOXOAMMBIC pa3HBIE TOIXOIBl K HCCIICTyeMbIM
npobiaemam;

- TOATOTOBKY W aKTUBHYIO pa0OTy Ha TPAKTHYECKHX 3aHSATHUSAX, IMOJATOTOBKA K IMPAKTHYCCKUM
3aHSATHUSIM BKJIIOYAET MPOPabOTKy MaTepUaIOB JICKIUI, pEKOMEHI0BAHHON Y4eOHOM TUTEpaTypPHI,
a TaKKe BBITIOJTHEHUE 3a/IaHUH Ha CAMOCTOSATEIHLHOE PeIIeHUE 3a/1a4.

MeToaudeckue peKOMEHAANHU IO TOJArOTOBKE K MPAKTUYECKUM 3aHATHAM. [IpakTthyeckoe
3aHSATHE BKJIOYAeT B ceOsl JBa BHAa pabOT: MOJATOTOBKY COOOIIEHMS] M ydacTHE B OOCYXIEHUU
po0OIeMbl, 3aTPOHYTOI coobmenreM. OCHOBHOW BU pa0OOThHI Ha 3aHATUU — y4acTHe B 00CYKIEHUU
POOJIEMBI.

BricTymiieHus Ha MPaKTUYECKUX 3aHATHSIX JOJDKHBI OBITH 10 BO3MOKHOCTH KOMIAKTHBIMH U B
TO K€ BpeMs Bpa3yMHUTEIbHbIMH. Ha TMpakTHYeCKOM 3aHATHUW WAET TIPOBEpPKa CTEIECHU
MIPOHUKHOBEHHUSI B CYTh MaTepuaia, oocyxmaaemMoi mpoobnemsl. [losTomy Oecena OyneT MATH HE MO



COJIep’KaHUIO IPOUYUTAHHBIX PadOT; MpenoAaBaTeb OyAeT CTABUTh MPOOJIEMHBIE BOIIPOCHI.

[lo oxOHYaHMM NPAKTUYECKOTO 3aHATUS K HEMy clenyeT oOpaTuThCs emé pa3, MOBTOPUB
CICIIAHHBIC BBIBOJBI, IPOCIECANUB JIOTUKY UX IIOCTPOCHUS, OTMETHUB IIOJOKEHHUs, JIeKAIIUE B HX
OCHOBE — JJI ATOrO B TEUEHHE 3aHATUS CIEAyeT Jenarh HeOousplive MoMeTku. Takum oOpazom,
IIPAKTUYECKOE 3aHATHE HE NPOUAET NapoM, 3aKPEIUICHUE pPe3yJbTaTOB 3aHATHUS BEAET K JIydlIeMy
YCBOCHHMIO Marepuaja W3y4YeHHOW TEeMbl M Jyyllled OpHUEHTallMM B CTPYKType Kypca.
BrrenpuBeaénnas mpolenypa J0JDKHA MPAKTHKOBATHCS PErYJSIPHO — CTaOWIbHAS W MPUIICKHAS
pa0oTa B TeueHHEe cemMecTpa OyAET 3a10roM ycrexa Ha CECCUHU.

Metoauueckie yKa3zaHus [0 OpraHu3allid M IPOBEICHUI0 CaMOCTOSATEIbHON padOThI
dopMynuMpylOTCs B BHAE 3aJaHUM JUIsI  caMOCTOATENbHOM paboThl, MpeaycMaTpHUBAIOLIUX
MCIOJIb30BaHNE HEOOXOIMMBIX TEPMUHOB U MOHATUHN 10 TpobieMaTike Kypca. OHM HaleIMBalOT HA
IIPAKTUYECKYI0 PAa0OTy IO NPUMEHEHUIO0 H3y4aeMoro Marepuana, HOMCK Oubauorpaduyeckoro
MaTepHuaia ¥ 3JIEKTPOHHBIX HCTOUHUKOB MH(DOPMAIUH, HIUTIOCTPATUBHBIX MaTePHAIOB. DTU 3aJaHH
TaKKe OPUEHTUPYIOT Ha HaIlCaHUEe KOHTPOJIbHBIX paboT, pedeparoB. 3aaHus IO CAMOCTOATEIBHOM
paboTe HarTcs O TeMaM, KOTOpPhIe TPEOYIOT TOTOIHUTEIbHOW TPOPAOOTKH.

IloaroroBka K yCTHOMY AOKJIANY.

Jlokiansl JenaroTCs O  KaXA0M TeMe C  LEIbI0 IPOBEPKH TEOPETUYECKUX 3HAHWU
o0ydaromerocs, €ro CIOCOOHOCTH CaMOCTOSATENIbHO IPUOOPETaTh HOBBIE 3HAHMA, paldoTaTh C
MH(POPMAaLIMOHHBIMU PECYpPCaMU U U3BJIEKaTh HY)KHYIO HH(OpMAIIHIO.

Jloknmanel  3acioylIMBAaIOTCS B Hayalle  IPAKTUYECKOIOo  3aHATUS  IIOCIHE  M3Y4EHUs
COOTBETCTBYIOLIEH TeMbl. [IpOMOIDKMTENBHOCTE NOKJIAJa HE JOJDKHA IIPEBBINIATH 5 MHHYT. Temy
JIOKJIajia CTYJIEHT BBIOMPAET 0 JKEJIAHUI0 U3 IPE/II0KEHHOTO CIUCKA.

[Ipy moaroroBke NOKJIAAAa CTYIEHT IOJDKEH HM3Y4YUTh TEOPETUYECKUNA MaTepuall, UCIOIb3Ys
OCHOBHYIO M JIONOJHUTENBHYIO JIUTEpaTypy, OOsf3aTelIbHO COCTaBUTh IUIAH JOKJIaja (TepevyeHb
paccMaTpuBaeMbIX MM BOIPOCOB, OTPAKAIOIIMX CTPYKTYpPY M IOCJIEIOBATEIIbHOCTh MaTepuala),
IIOJrOTOBUTH Pa3/laTOUHbIM MaTepua wiu npe3enTtauuto. [lnan 1oknana HeoOX0MMO MPeBAPUTEIIEHO
COIJIaCOBAaTh C MPENOAABATEIIEM.

BeicTymuieHue  I0JDKHO — CTPOMTBCS  CBOOOJHO,  yOGIUTENbHO W apryMEHTUPOBAHO.
[IpenonaBarenb caenuT, YTOOBI BBICTYIUIEHUE HE CBOJMIIOCH K IIPOCTOMY BOCIPOU3BEICHUIO TEKCTA, HE
JIOIYCKAeTCs IMPOCTOE YTEHHE COCTABIECHHOIO KOHCIIEKTa IOK/IaJga. BeICTynmaromui Takxke TOJDKEH
OBITh TOTOBBIM K BOIIPOCaM ayJUTOPUU U AUCKYCCUU.

Texymuii KOHTPOJIb YCIEBAEMOCTH U KadecTBa MOJTOTOBKH 00y4aeMbIX MOXKET MPOBOIUTHCS
KaK Ha NPAaKTUYECKUX, TaK M JIEKIMOHHBIX 3aHATHAX. [IpoBepKky kadecTBa yCBOEHMs Marepuasia
MOXXHO TIPOBOJUTH B BHJE IHCbBMEHHOIO WM YCTHOIO ONpPOCAa, TECTa WU KOJIOKBHUYMa IIO
BoIpocaMm, c(OpMYyJIMpOBaHHBIM Ha OCHOBE YYEOHBIX BONPOCOB TEOPETHYECKOIO0 Kypca
JUCLUIUINHEL.

CamocrodrenbHas paboTa MpPEANoaraeT: CaMOCTOSATENIbHOE U3YUEHHE OTJENbHBIX BOIPOCOB
[0 JUTeparype, NpPeAOKEHHOM NpenojaBaTeieM; IMOATOTOBKY K BBINOJHEHHIO J1IaOOPaTOPHBIX
paboT; peleHue 3a7ay, 3aJJaBaeMbIX Ha JI0M; OJTOTOBKY K BBIIOJHEHHIO 3aJJaHUI B KOMIIBIOTEPHOM
KJ1acce.

OCHOBHBIMU BUAAMH ayIUTOPHOI pabOThI CTY/IEHTOB SIBJISIFOTCSI:

* 3aIUCh, YCBOEHHE, OOCYXIEHUE JICKIIHII;

* BBINIOJIHEHUE 3aJaHUN JTa00paTOPHBIX 3aAHATHUSAX;

* 3aIUTa OTYETOB IO JIAOOPATOPHBIM 3aHATHSIM;

* pellIeHue 3a1ad4;

* 3amUTa pedepara UIU MPOEKTa;

* 3aIllMTa CAMOCTOSITEIbHBIX M KOHTPOJIBHBIX padoT;
e cJ1a4a 3a4éTa.

Opranusanusi caMOCTOATEJIbHON pad0ThHl MATHCTPAHTOB

CamocrosaTenbHas paboTa MpeANosaraeT: caMOCTOSATENIbHOE M3yUeHHE OTJIENbHBIX BOIPOCOB
[0 JIUTEparype, MPEeAJoKEHHOM TperoaaBaresaeM; MOJITOTOBKY K BBIIOJIHEHUIO J1aOOpaTOPHBIX
paloT; perieHue 3a/1a4, 3a7aBa€MbIX Ha JIOM; ITOJATOTOBKY K BBIMOJIHEHUIO 33JaHUI B KOMITbBIOTEPHOM



KJIacce.

CamocTosiTesibHasi padoTa MATMCTPAHTOB 0€3 y4yacTHsi mpenoaaBaresiei
OCHOBHBIMH BHJIaMHU CaMOCTOSITEIIbHON paObOTHI CTYIEHTOB 0€3 yJacTHsI IIPeroiaBaTesneil sBIsoTCs:
* YCBOCHHE JICKIIMOHHOTO MaTepuaa Ha 0a3e peKOMEHI0BaHHOM JIEKTOPOM y4eOHO TUTEpaTyphl,
BKJTIOYast UH(OpPMAIIMOHHBIE 00pa30BaTeIbHbBIE PECYPCHI (3JEKTPOHHbIE YUCOHUKH, JICKTPOHHbIE
OMOIMOTEKU U Ip.);

* IOATOTOBKA K JIA0OpaTOPHBIM paboTamM, X 0(OpMIICHHE;

* IOATOTOBKA U HamucaHue pedeparoB Ha 3a/JaHHbIE TeMBbI (CTYIEHTY MPEI0CTaBISIETCS IPABO
BbIOOpA TEMBI);

* COCTaBJIEHWE aHHOTUPOBAHHOTO CIIMCKA CTaTEl U3 COOTBETCTBYIOLIUX KYPHAJIOB MO OTPACIsIM
3HaHWi1; IepeBO HAYYHBIX CTaTel; MOA0Op M U3YUYEeHUE TUTEPATYPHBIX HCTOUHUKOB,

* BBINIOJIHEHUE HAYYHBIX UCCIIeI0BAaHUM;

* TOJITOTOBKA K YUACTHIO B HAYYHO-TEXHHUUECKUX KOH(PEPEHIIHUIX.

CamocrosiTesibHasi pad0Ta MArMCTPAHTOB C YYacTHEM IpenojaaBaTesei
OCHOBHBIMH BHJIaMHU CaMOCTOSITEIIbHON paObOTHI CTY/IEHTOB C Y4aCTHEM IPEeroiaBaTesneil sBIsioTCs:

* TEKYIIHE KOHCYJIbTAIUU;

* [IOJTyYCHHE JIOIYCKa M 3aIuTa Ja00paTOpHbIX padboT (BO BpeMsl MPOBEIACHUS JT1a00PaTOPHBIX
pabor);

* BEIOOp TeMbI pedepaTa (B 4achl KOHCYJIbTAIIH);

* BBINIOJIHEHUE Y4eOHO-HCCIIeI0BATENbCKOM PaboThI (PYKOBOJCTBO, U KOHCYJIBTUPOBAHUE).

* [TOJITOTOBKA K YYACTHIO B HAYYHO-TEXHHUECKUX KOH(PEepEeHIHUAX (PYKOBOJCTBO, U
KOHCYJbTUPOBAHUE).

OO0mme cBefeHNs 00 OPraHU3ALUN CAMOCTOSITEIbHON PadoThl MATHCTPAHTOB

CamocrosTenbHast paboTa MaruCTpaHTOB MIPOBOAUTCS B 00BbEMaX, MPETyCMOTPEHHBIX YUeOHBIM
TUTAHOM, M PETJIaMEHTHPYETCs BBIAAYeH TeM pedepaToB WIIM HAYYHBIX JOKJIAJ0B Ha JICKIMOHHBIX U
nabopaTOpHBIX 3aHATUSX C TMPOBEPKOW HCIIOJIHEHUS Ha TMOCIEAYIOIIUX 3aHATUAX WIU
KOHCynbTanusx. [Ipu BeimonHeHnn pedepaToB pyKOBOJICTBO CAMOCTOSTENILHONW pabOTOi aciipaHTOB
OCylIIecTBIsIeTCS B popMe KOHCYIbTALIHUA.

OcHOBHOE Ha3HAUYEHHE METOJUYECKUX PEKOMEHAAUWH — JaTh BO3MOXKHOCTh Ka)JIOMY
CTYICHTY TEpEeUTH OT JEeATEILHOCTH, BBIMOIHAEMON TMOJ PYKOBOJCTBOM MpENoJaBaTens, K
NeSITEIbHOCTH, OPTaHU3yEeMOM CaMOCTOSITENIbHO, a TAK)K€ K IOJHOM 3aMEeHE KOHTPOJISI CO CTOPOHBI
npenojaBaTeniss caMokoHTpoJieM. Llens camocTosITeNnbHOM paboThl acIUPaHTOB — HAYYHUTh CTYIEHTA
OCMBICIIECHHO M CaMOCTOATEIbHO paboTaTh CHayana ¢ y4eOHBIM MaTepUajioM, 3aT€M C Hay4yHOU
nH(popMalre, 3al0KUTh OCHOBBI CAMOOPTaHHW3aIlMU U CAMOBOCHHUTAHHS C TE€M, YTOOBI TMPUBHUTH
YMEHHE B JTaIbHEHIIIEM HETIPEPHIBHO MTOBBIIIATH CBOKO KBATM()UKAITHIO.

JlekunonHuslii Kypce (3 cemectp)
Jlexuus 1. CamorpaBUTUpYIOLINE CKAJIIPHBIE OIS
Jlexmus 2. CkanspHbie TOJisl B MOJIENsIX ¢ KoHGOopMHOI cBsi3bto Jlekius 3. ['mobGanpHas mpuyrHHAS
CTPYKTYpa IPOCTPAHCTB C TOPU30HTAMHU
Jlexuus 3. YepHble AbIpbl U 6€3MacCCOBOE CKAISIPHOE TI0JIE.
Jlexuus 4. CaMOrpaBUTHPYIOIIME CUTMa MOJICIIH

Tembl npakTHyecKux 3aHATHH (3 cemecTp)
IIpakTnueckoe 3ansarue 1. [IpencraBienne ypaBHEHUH IPaBUTALMOHHOIO M CKAJIIPHOTO I10JIS B
chepuuecKkd CUMMETPUYHON METPHKE.
[Inan:
1. Wsydenue Teopuu 1o TeMe.
2. YucneHHoe pelieHne (pU3NIECKUX 3a/1a4 110 TEME.
OO6cyxieHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BBIJICJICHHBIX Ha JIEKIIHH.

[Ipaktnueckoe 3ansatne 2. Pemenne @umiepa W €ro BO3MOXKHBIE COOTBETCTBUS C JIPYTUMH



PELIECHUSIMHU.

[Inan:

1. W3yuenue Teopuu 1o TEME.

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

OOcyxaeHne Ha MPAKTUYECKOM 3aHSATHH TEM, BBIJICIICHHBIX Ha JICKLIUH.

[IpakTnueckoe 3ansatue 3. Teopus rpaButauuu bpanca-/{ukke 1 MHIYIMPOBAaHHON I'PaBUTALMH.
IInan:

1. WM3yuenue Teopuu 1o TEME.

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

OOcyxaeHre Ha MPAKTUYECKOM 3aHITUU TeM, BBIJCICHHBIX HA JICKITUH.

[IpakTuyeckoe 3ansTue 4. beamaccoBoe CKalsipHOE MOJE€ B IUIOCKO- M aKCHAIbHO-CUMMETPHYHBIX
IIPOCTPAHCTBAX

[Inan:

1. W3ydenue Teopuu 1o TEME.

2. YwucnenHoe pemeHne PU3NIECKUX 3a/1a4 10 TEME.

OO6cyxaeHne Ha MPAKTUYECKOM 3aHATUU TEM, BbIJICJICHHBIX Ha JICKIUH.

[IpakTnyeckoe 3aHATHE 5. YpaBHEHMsS T'PABUTALUOHHOIO M CKAJIAPHOIO IOJIA B CHEpUUYECKH
CUMMETPUYHOU METPUKE

[Inan:

1. W3ydeHue Teopuu 1o TeME.

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

OO6cyxieHre Ha MPAaKTUYECKOM 3aHITHU TE€M, BBIJICIICHHbBIX Ha JIEKIUH.

[IpakTuyeckoe 3ansTue 6. [lpumep 4epHOABIPHOTO PEeIICHHS Il 6€3MAaCCOBOT0 CKAJISIPHOTO TTOJIS.
[Inan:

1. Wsydenue Teopuu 1o TeMe.

2. YucneHHoe pelieHne (pU3NYECKUX 3a/1au 110 TEME.

OO6cyxieHre Ha MPAaKTUYECKOM 3aHITHH TE€M, BBIJICJICHHBIX Ha JIEKIIUH.

[IpakTnueckoe 3anatue 7. CKalspHbI€ MOJIS ¢ IPOU3BOIbHBIMU OTEHIIMATIAMU
[Inan:

1. Wsydenue Teopuu 1o TeMe.

2. YucneHHoe pelieHne (pU3NYECKUX 3a]1au 110 TEME.

OO6cyxieHre Ha MPAaKTUYECKOM 3aHITHH TE€M, BbIJICJICHHBIX Ha JIEKIUH.

[IpakTnueckoe 3aHsTHE 8. MeTOA TOHKOM HAcTpPOHMKM MOTEHIMala JUIsi KOH(GOPMHO IUIOCKHUX
IIPOCTPAHCTB

[Inan:

1. H3ydenue Teopuu 1o TEME.

2. YwucnenHoe penreHne PU3NIECKUX 3a/1a4 110 TEME.

OO6cyxaeHre Ha MPAKTUYECKOM 3aHATUU TeM, BBIJICIICHHBIX Ha JIEKITUH.

IIpakTnueckoe 3aHsATHE 9. YpaBHEHUS TIPaBUTALMOHHOTO W KHPAJIBHBIX  IOJEH B IUIOCKO
CUMMETPUYHBIX POCTPAHCTBAX.

[Inan:

1. Wsydenue Teopuu 1o TeMe.



2.

YucneHHoe perieHne PU3NIecKuxX 3a1a4 1o TeMe.

O6CY)K,I[€HI/I6 Ha NPAKTHYCCKOM 3aHATUN TEM, BBIICJICHHBIX HA JICKIIHUH.

[Ipaktnueckoe 3anstue 10. ['eHepupoBaHHWE TOYHBIX PEIMICHUW IS CaMOTPaBUTHPYIOMIEH
HEJIMHEHHON CUTMa MOJENH U3 BaKYYMHBIX.
[Inan:

1.
2.

N3ydeHnue Teopuu 1o TeMe.
YucneHHoe perieHre pU3NYECKUX 3a1a4 10 TeMe.

OGCY)KI[@HI/IG Ha NPAKTHYCCKOM 3aHATUH TEM, BbIJICJICHHBIX Ha JICKIIHUH.

7.IlepeyeHb OCHOBHOH M [ONOJIHUTEJbHON Y4eOHOiIi JuTepatypbl, HHTepHeT-pecypcos,
He00XO0AUMBIX JIs1 OCBOCHMS Y CLUIITTHHBI

1)

2)

3)

4)
5)

6)
7)
8)

OcHoBHas JuTepaTypa
1. C.B.UYepson, U.B. ®omun, A.C. Kybacos. CkaysipHble ¥ KUpaJIbHBIC ITOJIS B KOCMOJIOTHH/

C.B. Uepson, U.B. ®omun, A.C. Kybacos - Yiabsnock, ®I'bOY BIIO «Yal'TlV um. . H.
VaesroBay, 2015 - 232 c. http://Igca.ulspu.ru/Book?2.pdf
2. W. B. ®omun, C. B. Yepon, A. H. Mopo3os,.I'paBuTaninonnbie BOJIHBI panHeil Beenennoii /
N. B. ®omun, C. B. YUepson, A. H. Mopo3oB. — Mocksa : U3narenscteo MI'TY um. H. O.
baymana, 2018. — 178, [2] c. : wi. http://lgca.ulspu.ru/Book3.pdf
Jlono/THUTeIbHAS JIUTepaTypa

1. KsanToBas MexaHHKa B KocMosorudeckux monensix ne Currepa / O.B. Beko; K.B. damyxk;
B.B. Kucens; E.M. Oscutok; B.M. PenpkoB. -Munck :benapyckasnaByka, 2016. - 515 c. -
ISBN 978-985-08-2027 URL.: http://biblioclub.ru/index.php?page=book&id=467632

2. Tonunbckas, I'. I1. BuyTpennee crpoenue u 3Boitonus 38e3] : yaueoHoe nocobdue / I'.I1.
Tonwmnbckas. - M.|bepnun :Aupext-Meana, 2015. - 272 c. - ISBN 978-5-4475-3997-9.
URL.: http://biblioclub.ru/index.php?page=book&id=273674

IIporpammuoe obecnieuenue u UnTepHeT-pecypcbl, 0a3bl JAHHBIX, HHPOPMALIHOHHO-
CIIPpaBOYHbIE H MOUCKOBbIE CHCTEMBI

biblioclub.ru — DBC «YuuBepcuterckast OMOIMOTEKa OHJAWH» — DJEKTPOHHAs OMOIMOTEKa,
oOecrnieunBaroIas JTOCTYI BBICIIMX U CPEJIHUX YYEOHBIX 3aBEJCHHUH, MyOJINYHBIX OMOIMOTEK U
KOPIIOPaTUBHBIX MOJIb30BaTeNel K Hanbosiee BOCTpeOOBaHHBIM MaTepHUaiaM yuyeOHOM U HaydHOH
JUTEpAaTyphl MO BCEM OTpACIsIM 3HAaHWKA OT BEIyIIMX POCCHHCKHX HW3JATEeNbCTB. Pecypc
COJZIEPKUT YyUEeOHUKH, yueOHbIe TOCOOMsI, MOHOTpapuH, IEPUOANIYECKUE U3IaHHs], CIPABOYHUKH,
CIIOBApH, SHITHKIIOTICTUH.
els.ulspu.ru  — caiitr OBbC Hayunas OuOnmoTreka YIBSHOBCKOTO T'OCYIapCTBEHHOTO
nenaroruyeckoro yHuBepcureta umenu WM. H. VYiaesgHoBa, coaepxkamuid CCbUIKM Ha
oOpa3oBaTenbHble (JEKTPOHHO-OMOIMOTEUHbIE CHUCTEMbI, KaTajor OMONIMOTEYHBIX CaHTOB,
METOJIMYECKUE PEKOMEHAAIMM) U HAay4HbIe pecypchl (Hay4dHbIE 3JIEKTPOHHbIE OWOIMOTEKH,
Hay4HbIE JIEKTPOHHBIE U3ATENbCTBA).
bibl.ulspu.ru - caiit Hay4HOW OMOIMOTEKH YIIBSIHOBCKOTO TOCYIApCTBEHHOTO MEIAaroruuecKoro
yHuBepcuteta umenn . H. YibsHoBa, cozep:kaliye 3IeKTPOHHBINA KaTalor KHUT U KYPHAJIOB.
DnexkrponHas oubmuoreka mopraiga PODU http://www.rfbr.ru/,
Wndpopmannonnas cucrema "EnuHoe OKHO JocTyma K oOpa3oBaTelbHBIM —pecypcam”
http://window.edu.ru/,
OnekTpoHHas OMOIMOTEKa MeXaHUKO-MaTeMaTinaeckoro dgakymnsrera MI'Y http://lib.mexmat.ru/,
OopasoarenbHblii mpoekT A. H. Bapruna http://www.ph4s.ru/book _nano.html,
MexayHaponHblii  HayuHO-oOpa3oBatenbHbli  calit  EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup maremarndeckux ypaBHEeHUil. Y4eOHO-



http://lgca.ulspu.ru/Book2.pdf
http://lgca.ulspu.ru/Book3.pdf
http://biblioclub.ru/index.php?page=book&id=467632
http://biblioclub.ru/index.php?page=book&id=273674

oOpa3oBaTenbHas (pU3MKO-MaTeMaTHyecKass OMOIHOTeKa. DJIeKTpOHHAs OMOIMOTEKa COAEPIKUT
DjVu- u PDF-¢aiinbl yueOHUKOB, y4eOHBIX IMMOCOOHH, COOPHHMKOB 3aJa4 M YIpPaKHEHUH,
KOHCIIEKTOB JICKIIMii, MOHOTpa(Hii, CIPaBOYHUKOB U JUCCEPTAIMN 110 MAaTEMaTHKE, MEXaHUKE U
¢usmke. Bce MaTepuabl mprciaHbl aBTOPAMU U YMTATEISIMUA HITH B3SThI U3 MHTEpHETA (M3 WWW
apXUBOB OTKPBITOIO JOCTYIIA),

9) Dauekrponnas 6ubmmoreka GOOGLE: http://books.google.ru/,

10) DnexTponnas 6ubmoreka usaarenbcrsa "Bener" http://venec.ulstu.ru/lib/.

11) Mutepuer-Bepeus xypHana "Ycnexu pusuueckux Hayk" http://ufn.ru/.

12) UudopmaninoHHO-CIIpaBOYHAasT M IMOMCKOBas cucrema http://www.phys.msu.ru/ odunmanbHbIi
caiT pusndeckoro paxyapreTa MOCKOBCKOTO rOCY/IapCTBEHHOTO YHUBEPCHUTETA,

13) http://www.scirus.com/ mouckoBas cuctema Scirus,

14) http://www.physics.ru/ caiit mo (u3HKe HHTErPUPYET COIACP)KAHHE YYCOHBIX KOMITBIOTEPHBIX
kypcoB komnanuun OU3MKOH, BeiyckaeMbplXx Ha KOMIIAKT-JUCKaX, U WHJIUBUIYaIbHOE
o0yuenue yepe3 HTepHET-TEeCTUPOBAHUE U SJICKTPOHHBIC KOHCY/IbTAIIH,

15) http://www.physbook.ru/ snekTponHblit yueOHUK HUBHKH.

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

17) XKypuaner uncmumyma ¢usuxu. Pexxum nocryna: http://www.iop.org/EJ/.

18) XKypnaisl amepukanckoro gusudeckoro obiecta. Pexxum mpocryma: http://publish.aps.org/.

19) Faza oanneix nayunwvix xcypuanos. Pexxum noctyna: http://www.sciencedirect.com/.

20) Knueu u socypnanvt uzoamenvcmesa Llnpuneep. Pexxum moctyna: http://www.springer.com/.
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