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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl
Jucnummna «KupanpHble KocMonornueckue Moaenu Beenennoil u ctpykrypa Beenennoii B
OonpmMx MacmTabax» OTHOCUTCS K JUCHUIUIMHAM YacTH, (opMHpyeMON y4aCTHHKaMHU
oOpa3oBareybHbIX OTHOIICHWH, bioka 1. ucuurmumasl (Momynu) moxnyis «Teopermyeckas u

HaOMolaTeNIbHAass ~ KOCMOJIOTHS» — IpeaMeTHOW  oOnacTh  y4eOHOro  IUlaHa  OCHOBHOM
npoecCHOHANLHOM  00pa30BaTEIbHON MPOTpaMMbl  BBICIIETO OOpa30BaHUS — TMPOTPAMMBI
MarucTparypsl 1o HampapieHuio moarotoBku  44.04.01 Ilemarormdeckoe oOpa3oBaHHE

HanpaBJIeHHOCTH (poduib) oOpa3oBaTenbHOM porpammsl «IIpropuTeTHBIE HaNIpaBICHNUS HAYKH B
(bu3uIecKoM 00pa30BaHUMY, OUHON (HOPMBI O0YICHUS.

JucuuniuHa Ha ONMpaeTcsl Ha 3HAHUS M HABBIKU, MPHUOOPETEHHBIE B paMKax KYypCOB
«OCHOBBI TEOPETUYECKON (PU3UKU» U JAUCHUILUIMH O BHIOOPY, U3yUYEHHOTO B Mepruo oOy4eHHs B
OakanaBpuare.

1. Ilepeyenr  muIaHUpYeMbIX
pe3yJbTaToOB) MO TUCIHUILINHE

Heabro ocBoeHus aucUUILIMHBL «KupanabHble KOCMOJOTHMYECKHE Mojenu BceneHHoN u
cTpykTypa Bcenennoit B Oonbiinx macmTabax» SBISETCS MOATOTOBKA MAarucTpa, BIaJICIOLIETO
COBPEMEHHBIMU TEOPETHUYECKUMH 3HAHHMSIMH, METOAAMU HAay4YHO-HCCIEHAOBATENBLCKOM paboOThl U
MIPUKIIATHON NESTEIBHOCTH B 00J1aCTH MH(IALMOHHONW KOCMOJIOTHH.

3ajgavell OCBOGHHS TUCHMIUIMHBI IOJyYeHHE CTYyACHTaAaMH HaOopa 3HAHWHA, yMEHHH u
HABBIKOB 110 KOCMOJIOTUH, KOTOpPbIe 00€CIeYrBaIOT MOJHOIIEHHOE OCBOCHHE OCHOBHBIX MOHSTUN U
COBPEMEHHBIX IpEACTABICHUIN, METOJOB M MPWIOKEHUH Mojesied MH(IAUUU CO CKaJIIPHBIMU
nonssmMu. [lpenycmaTpuBaercs mMoNlydeHHE CTYACHTAMU OCHOBHBIX TEOPETHYECKUX CBEIEHUU O
reHepaluy KJIacCUYECKUX HEOAHOPOJHOCTEN U3 BaKYyMHBIX (DIIyKTyaluil.

B pesynbrare uzydenus aucuuriiiuHbl "KupaiabHble KocMosoruueckre Moaenu BeeneHHoii u
cTpykTypa Beenennoii B 6onpmmx Macmradax" CTyICHT JODKEH:
3HATh TEOPHUIO KOCMOJIOTHYECKON MHQIIALINH;
yMeTb paboTaTh C KUPAJIbHBIMU MOJEISIMU UHQIIALNN;

BJIaJIeTh CII0CO0aMU pelleHus 3a1a4 HHPISIIIMOHHOM KOCMOJIOTHH.

[Ipouiecc u3yuenus aucuuiuinHbl "KupanbHble KOCMOJIOTMUECKHE Mojienu BceneHHON u
cTpyKkTypa Beenennoii B 601biux Macimradax" HampaBieH Ha pacUIMpeHre HAydYHOTO KPyro3opa u
APYAMLIMU CTYJEHTOB Ha 0a3e U3y4yeHUs: KHPaJIbHbIX KOCMOJOTHUYECKUX MOJIEEH.

B pesynpTare ocBoeHHs mporpamMmbl OakajnaBpuara OOYyYarOIIMHCS JOJDKEH OBIAJETh
CIEIYIOIIUMHU pe3yJbTaTaMu 00ydeHMs 1o JucuuiuiiHe «KupanbHble KOCMOJOTHYECKHE MOJAETU
Bcenennoit u crpykrypa Bcenennoit B Oompmmx Macmrabax» (B Tabnuie NpeacTaBICHO
COOTHECEHHE O00pa30BATEIbHBIX pPE3yJbTAaTOB OOy4YEHUS M0 MAUCHMIUIMHE C HWHAMKATOpaMu
JOCTH)KEHUS] KOMIIETEHLUH):
KomnereHius 1 nHaUKaTopsl €

JOCTUKEHUS B TUCLUIUINHE

pe3yabTaToB  o0ydyeHusi (0Opa3oBaTe/LHBIX

OO0pazoBaTesbHBIC PE3YIBTATHI JUCITUTIITMHBI
(aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)

MarucTpaTypsbl.
[TIK-5.1. 3HaeT: ICTOYHUKHN HAYYHOU
nHpopManuu, HeOOXOAUMOM st
O0OHOBJIEHHUS COZIEp)KaHUS 00pa30BaHUS 110
JUCIUILTAHAM (KypcaM) MpeIMeTHOM
o0JacTy HanpaBJIEHHOCTHU (TIPOGUIIS)
MarucTpaTypsl U TpaHchopMaluu mporecca
o0OyueHus; MeTOJIbl paboThl C HAYYHON
uHpopManuen;

MIpUEMBbI IUJIAKTUYECKON 00paboTKH

3HaeT yMeeT BJIaJICeT
[TK-5. CiocobeH ocymecTBIsITh TIOUCK, OP-1 3naer OP-2 ymeer OP-3 Bnazeer
aHaiIu3 1 00paboTKy Hay4YHOU nHpopManun TEOPUIO paboTaTth C criocobamu
B IEJISIX MCCIIEJIOBAHUS TIPOOIEM KOCMOJIOTHYEC | KUPaJbHBIMH | PEIICHHS 3a1a4
o0pa3oBaHMs B IIPEIMETHOI 06acTu KOt MOJIENIIMU UHQIALUOHHON
HaIpaBJIeHHOCTH (TpOoduIIs) UHQIISINY, uHpIAIHH, KOCMOJIOT U H.




HAyYHOU MH(pOpMAIUK B LENSX €€
TpaHchopmaluu B yueOHOE CoAepIKaHue,
[1K-5.2. YMmeer: BecTH OUCK U aHATH3
Hay4YHOUW MH(OpPMAIIHH; OCYIIECTBIIATh
TMIAKTUIECKYIO 00pabOTKy U alanTaluio
HAyYHBIX TEKCTOB B LIEJISIX UX MEPEBOJIA B
yueOHbIC MaTepUAITBI

[1K-5.3. Bnanmeet: MmeTogamu paboOTHI ¢
Hay4YHOU MH(pOpManuei u yaeOHbIMU
TEKCTaMHU.

2.  Oobvem OucyuniuHbvl 6 3a4eMHbLIX eOUHUUAX C YKA3AHUEM KOIU4eCmeda aKademMuuecKux
4acoe, 6bl0CJ1CHHBIX HA KOHMAKMHYI) padomy o0yuawuwuxca ¢ npenooasamenem (no eudam
YUEOHBIX 3aHAMUIL) U HA CAMOCHOAMENbHYI0 padomy 00yuaouuxcs
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3. ConepxaHue TUCUMIUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jiesiaM) ¢ YKa3aHHEM

OTBE€JACHHOI'0 HA HUX KOJINYEeCTBA aKAACMHUIECCKHUX YaCOB U BH/10B yqeﬁm,lx 3aHATHI

3.1.Ykazanue mem (pazoenoe) u omeeoeHHO20 HA HUX KOIUYECHEA AKAOEMUYECKUX UdACO8 U
6U006 YUEOHBIX 3aHAMUL

KonuuecTBo yacos no ¢popmam
OpraHu3aIy 00y4eHUs
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Tema 1. Beenenue.
Tewma 2. JleiicTBU€ JUIs1 HEOJTHOPOIHOCTEN B MOJIENN C OJTHUM 0 4 0 12
CKaJISIPHBIM TIOJIEM.
. 0 1 0 12
Tema 3. Kparkue cBeeHUS 13 KBAHTOBOM MEXaHHKH.
Tewma 4. KBanToBanue 6€3MaccOBOT0 CKAJIIPHOTO TTOJIS B 0 3 0 14
CTO.
0 4 0 14
Tema 5. KBanToBble QuiykTyaruu B UHQISLUOHHBIX MOJETISAX.
Tewma 6. JleiicTBre 151 HEOTHOPOIHOCTEHN B KUPATBHBIX 0 4 0 14
KOCMOJIOTUYECKUX MOJICIISIX.




Tewma 7. KupanbHbpie KOCMOJIOTHYECKHE MOJICIN U 2 4 0 12
HaGJ'IIO,Z[aTC.HBHBIe JOAaHHBIC.

Hroro no 3 cemectpy 4 20 0 84

Bcero mo aucuumiange: 4 20 0 84

3.2. Kpamkoe onucanue cooepcanus mem (pazoenoe) OUCyUnIuHbl

Kparkoe conepxxkanune kypca (3 cemectp)
Tema 1. BBenenmue.
[Tpo6embl Teopun bonbiioro B3peiBa, UX paspelnieHue B MHGISILUOHHONW TeOpuu. XaoTH4ecKast
UHQIALIUS B MOJIETISIX HA OCHOBE CKAJISIPHBIX Mosei. [IpoGiema nponcxoxaeHust epBUYHBIX
HeoJTHOpoAHOCTeH. CBOWCTBA EPBUYHBIX HEOTHOPOIHOCTEH, yKa3bIBAIOIINE Ha UX UHOISIUOHHOE
MPOUCXOXKACHUE U3 BAKYyMHBIX (uIyKTyaruii. OCHOBHbIE HAOOPHI JAHHBIX JJIsl ONPEACTICHUS
XapaKTEPUCTUK NEPBUYHBIX HEOJHOPOIHOCTEH: PEIMKTOBOE U3TyUYCeHHE, KpYITHOMAacCIITabHas
cTpyKTypa. Pe3ynbrarsl ciyrHukoBoi muccuu Planck: Planck-2018. CrioanoBckuii mudpoBoit
HeOecHBIN 0030p (SDSS)— akTyanbHBIH TPOEKT MIUPOKOMACIITAOHOTO UCCIICOBAHUS
MHOT'OCIIEKTPaIbHBIX U300paKEHUI U CIIEKTPOB KPACHOTO CMEILIEHUS TaJlaKTUK. Pe3ynbTaThl
CJI0AHOBCKOTO IU(PpoBOro HeGECHOro 0030pa /17151 KOCMOJIOTHH: KpYIHEiIas TpexMepHas KapTa
pacrpeneneHus MaCCUBHBIX TAIAKTUK U 0030p OaproHHbIX ocumnsiimii (BOSS). Paciupenusiii
0030p OapronHbix ocunuanuii (eBOSS). KauecTBenHoe 00bsicHEHHE OapUOHHBIX aKyCTUYECKUX
ocumUIIHiA. MacTadbl HEOAHOPOAHOCTEH, Ha KOTOPBIX MPOBEPSIOT MPEICKA3aHUS
UHQIAIMOHHBIX MOJIEICH.
Mopnenu uH@IIALNN CO CKasIpHBIMU NoJsiMU. [IpocTelinme Mozenu co CKaasipHbIM IOJIEM B
peXUMe MEJICHHOTO CKaThIBaHUs. Mo/ienn ¢ HECKOIbKUMHU CKaISIpHBIMU NONIsiMU. KupanbHbie
Mojeny HHQIAUH. TeXHIuecKnue TPYAHOCTH KHPATbHBIX MOJIENEH, CBSI3aHHBIE C OCYIIECTBICHUEM
MpoLe1ypbl KBAHTOBaHUSI.
Tema 2. [leficTBHe 1)1 HEOJHOPOHOCTEH B MOJe/JH C OJHUM CKAJISAPHBIM I10JIEM.
®opmanuszm ApHoButTa-Jlesepa-MusHepa. BerunciieHue KBaipaTUUHOTO AEUCTBUS ISl CKAJIIPHBIX
HEOJHOpoAHOCTEH. Pasnmuunbie (hopMbI IpeCTaBICHNS ACHCTBUSI.
Tema 3. KpaTkue cBeieHHsl 13 KBAHTOBOI MEXaHMKH.
WuTepdepeHius 31eKTpOMarHUTHBIX BOJIH, BOJIHOBBIE U KOPITYCKYJISIpHBIE CBOMCTBA CBETA.
I'unoresa ne bpoiis, aMIIMTYAbl BEPOATHOCTH. BoHbI e bpoiis, ux sHeprus 1 UMITYJIbC.
BonHoBas MexaHMKa: IOHATHE BOJIHOBOM (DYHKIIMHU, BEIYUCIIEHUE CPEJIHUX, OIIEPATOPHI
¢u3nyeckux BeauuuH. ['eHepaTop cIBUTOB MO BpeMEHH U oneparop I'aMuiibToHa, pe3yabTart
JeICTBHUS Ha BOJTHOBYIO (DYHKIMIO B KBa3UKJIACCUUECKOM MPUOIMKEHUH U Ha TUIOCKKE BOJIHBI J1€
bpoiinsa. Onepatop umnyinbsca. KoMMmyrannonssle cootHomeHus. Y pasHenue Llpenunrepa.
MatpuyHas MEXaHUKa: BEKTOP COCTOSIHMSI, MaTpHIla COOTBETCTBYIOMIAsA (PU3NUECKON BEIUUNHE,
IIpoLEAYypa BBIYUCIEHUS CPEJHETO U MaTpHIla JIOTHOCTH. [TocTynnpoBanne kKaHOHMYECKUX
KOMMYTallMOHHBIX COOTHOIIEHUH. CxemMa KaHOHUYECKOTO KBAaHTOBAHMUS.
KaHoHMY€eCKOe KBAHTOBAaHUE TAPMOHUYECKOTO OCLUILIATOPA.
Tema 4. KBantoBanue 6e3maccoBoro ckajaspnoro noJs B CTO.
[lenouka aToMOB C NEPUOAMYECKMMHU T'DAHUYHBIMHU YCIOBHSMH: BELIECTBEHHBIE HOPMaJIbHBIE
KOOpJIMHATBI, BBbIIEJICHHUE HOPMAIbHBIX KOOPAMHAT C HCIOJIb30BAaHUEM KOMIUIEKCHO3HAYHBIX
GyHKLIUH, MpenMyliecTBa BTOPOro mnoaxoja. KaHOHHWYecKoe KBaHTOBaHME KOJEOAHUH HEMOYKH
atroMoB. IIpenenbHbBIl mepexon K UAeanu3allMd HENpEphIBHOM CTpyHBI. [lpencraBienue
BTOPUYHOIO KBaHTOBaHUA. DOpMabHOE pAacCMOTPEHHE KBAaHTOBAHMUS HENPEPBIBHONW CTPYHBI.
OO0mass cxeMa KaHOHMYECKOTO KBAaHTOBAHMSI HENMpepbhIBHOW cpefbl. KBaHTOBaHHE 0e3MaccoBOro
CKaJISIPHOT'O TOJIS.
Tema 5. KBanToBble puyKTyaunu B MHQJISAIIHOHHBIX MOJAEJISIX.
KBanToBaHune 0€3MaccOBOr0 CKJIIPHOIO TOJS B TMPOCTPAHCTBEHHO-TUIOCKOW BCEJIIEHHOW B
MIpe/ICTaBICHUH BTOPUYHOTO KBaHTOBaHUSI. Cxatble COCTOSIHUS, COOTHOILIEHUE
HeomnpeaeneHHocTtel. HeonpeneneHHOCTH Moyid UM IUIOTHOCTH uMMysbca. Cilydail METpUKH i€



CutTepa: KBAaHTOBOE PEILICHHUE 3a7a4H, POCT HEOJHOPOJIHOCTE B MOMEHT NEPECECUEHHS] TOPU3OHTA.
KBaHTOBaHME MacCUBHOTO CKaJspHOTO ToJist Ha oHe ae Currepa.

KBaHTOBaHME peaNMCTUYHBIX MOJENIEH B pEXKUME MEIJIEHHOrO0 CKaThiBaHUs.  [lapamerpsl
MEJYICHHOTO CKaThIBAaHUS U CIIEKTPHI.

Tema 6. JleiicTBHUE 1JIS HEOJHOPOJAHOCTEH B KHPAJbHBIX KOCMOJIOTMYECKUX MOIEJIsX.
Briuucnenue kBaapaTUYHOTO ACUCTBUS I HEOIHOPOJHOCTEH, OCHOBHbIE 3Tambl. ClencTBue
HaJIM4YMs HECKOJIBKUX TOJIEH - MOJIbI MOCTOSIHHOM KpUBU3HBI. CIEACTBUS HAJIUYUS KUHETUUYECKOTO
B3auMoiecTBUs. TpyAHOCTH KBaHTOBaHUA. MOJIEnu ¢ PEIIEHHOM 3a1a4€il KBAaHTOBAHMUSI.

Tema 7. KupajibHble KOCMOJIOTHYECKHE MOIeJIU M HADJII0aTeIbHbIE TaHHbIE.

Tounble (OHOBBIE pEIICHHUS B KHPAJIbHBIX Monensiax uH(manuu. I[lapamerpsl MemaJIeHHOTO
CKaThIBaHUS B KUPAIBHBIX MOJIEISIX. JHEPTETUUYCCKHMA CIIEKTP B KUPATBHBIX MOJIEISIX WHQIISIIIHH.

4. TlepeyeHb Y4YeOHO-METOAMYECKOr0 ofOecrevyeHUsl [JIsi CaMOCTOATEJIbHOH  pPadoThI
o0y4yammxcs Mo AMCHUILIHHE

CamocrosTenbHas paboTa CTYyIEHTOB SBISETCS 0C000M (opMoil opraHuzamuu y4eOHOTrO
nporecca, IpeACTaBisAoUias Cco0OH IUIAHUPYEMYH0, IO3HABATENbHO, OPraHU3ALUOHHO U
METOAMYECKH HAMpaBIIEMYyI0 JEATEIbHOCTh CTYJIEHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KEHHUE
KOHKPETHOI'O  pe3yibTaTa, OCYHIECTBIsIEeMyl0 0e3  IpsMOW  IMOMOIIM  IPEernojaBaTelis.
CamocrosTenpHas paboTa CTYJEHTOB SIBISICTCS COCTAaBHOW 4acTbi0 y4eOHOW pabOThI M HMEET
LEJIBI0 3aKpeIUIeHHe U YriayOJIeHHe IOJIyYeHHbIX 3HAaHUN M HaBBIKOB, MOMCK U IpHOOpeTeHue
HOBBIX 3HAHUH, a TAK)K€ BBHIIIOJHEHNE YUEOHBIX 3aJaHHi, TOATOTOBKY K HMPEACTOSIIAM 3aHATHAM H
3ayérty. OHa npeaycMaTpuBaeT, Kak NpaBWio, pa3paboTKy pedepaToB, HalHUCAaHUE U 3aLIUTy
JIOKJIAJIOB WJTM TPOEKTOB, BHIMIOJIHEHUE TBOPYECKHUX, HHMBHUIYyaIbHBIX 33JJaHUI B COOTBETCTBHH C
yuyeOHOIl mporpamMmoil (TeMaTHMYeCKUM IJIaHOM H3y4YeHMs JUCHMIUIMHBI). Tema a1 Takoro
BBICTYIJICHHSI MOXET OBITh NpPEUIOKEHAa IpernojaBaTesieM WM H30paHa caMHM CTYACHTOM, HO
MaTepuall BBICTYIUIEHHS HE JOJDKeH JyOiaupoBaTh JIEKUMOHHBIM Marepuan. PedepaTuBHbIN
MaTepHuall CIY)KUT JIOTIOJIHUTENbHOW HuHpopMaruei ans paboTbl Ha J1a0OpPAaTOPHBIX 3aHATHUSX.
OcHOBHas 11eJb JaHHOTO BUJa pabOThl COCTOUT B O0OYYEHUHU CTYAECHTOB METOJIaM CaMOCTOSITEIbHON
paboTel ¢ yueOHbIM MaTepuasioM. [ TMONHOTHI YCBOGHHUSI TE€M, BHIHECEHHBIX Ha JIa0OpaTOpPHBIC
3aHATHs, TpeOyercs pabora ¢ mepBoucTouHMKamu. Kypce mnpenycMmaTpuBaeT CaMOCTOSATENIBHYIO
paboTy CTyOeHTOB €O CHEeNHMadbHOM Hay4yHOW Jureparypoir. CremayeTr OTMETHTh, YTO
camMocCTosiTeNIbHas paboTa CTYJIEHTOB pe3yJbTaTHBHA JIMIIb TOTJa, KOTJa OHa BBIMOJHAETCS
CHCTEeMaTHUYECKH, TNITAHOMEPHO U IIeJICHAPABICHHO.

3amaHus ISl CaMOCTOSITENIbHOW paboThl MpeayCcMaTpUBAaIOT HMCIIOJIb30BaHHE HEOOXOIMMBIX
TEPMUHOB U TOHITUH 1O MpobiemMatuke Kypca. OHM HAlEeTMBAOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHI0 M3y4aeMOro MmarepHaia, MOoMcK OuOnuorpaguueckoro mMarepuana U 3JIeKTPOHHBIX
MCTOYHUKOB MH(pOpPMallMHU, WIIIOCTPATUBHBIX MAaTepHAJIOB. 3aJaHUSl [0 CAMOCTOATEIbHONW padoTe
JIAl0TCA M0 TeMaM, KOTOpbIe TPEOYIOT TOMOIHUTENBHOU TPOPaObOTKH.

OO6muii 00bEM caMOCTOSITENbHON pabOThI CTYAEHTOB IO IUCHUIUIMHE BKIIIOYAET ayJUTOPHYIO
U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTy CTY/IEHTOB B TEUEHHE CEMECTPA.

AyIuTOpHAs CaMOCTOSITeNbHAasE padoTa OCYIIECTBISIETCS B (OpME YHCICHHOTO PEIIeHHS
TEOPETUYECKUX 3aJad MO0 JUCHUIUIMHE. AYAMTOpHAas caMocCTosATeNlbHas paboTa obecredeHa
METOAMYECKIMH MaTepHaJIaMH.

BHeaynuropHas camocTosiTenbHast paboTa ocylecTBiseTcs B hopMax:

- TOJITOTOBKA K YCTHBIM OTIPOCAM I10 TEOPHH;

- IOJITOTOBKA K YCTHBIM JIOKJIaJ1aM 110 TEOpUH;

- YHCJICHHOE PEIIeHHE TEOPETUIESCKHX 3a/1a4,

- IOJITOTOBKA K 3aluTe pedepara U HAyYHBIX IPOSKTOB.

Mamepuanwi, ucnonv3yemoie 07131 MEKyu{e20 KOHMPOIA YCNeeaemocnu 00yuaouuxca no
oucuuniune
IlepeyeHb NpuMepHBIX TeM pedepaToB
1. ®opmyna Jluca-Crroapaa (Lyth-Stewart) B nuHGIAIMOHHBIX MOJEIAX.
2. TIpobnemsl Teopun bonbimoro B3peiBa n ux paspemieHue B MHOISIIMOHHBIX MOJICTISX.
3. U3BectHbIe OcnabieHus pexXKUMa MEUIEHHOTO CKAaThIBaHUS B MHMIISAIIMOHHBIX MOJEIISAX.



Meto TOYHOM MOACTPOUKH B KUPAIBHBIX MOJEIISIX.

BapronHble akycTHuecKue KojaeOaHus U TPEXMEPHBIE KaTajloru rajJakTHK.
Cxarple KBAaHTOBBIE COCTOSHHSL.

[TapameTpbl MEJICHHOTO CKAThIBAHUS B KUPATBHBIX MOJEIAX UHIALNN.
HopmanbHble KOOPAUHATHL.

HabmrogarenbHble OrpaHUYeHUs] Ha MIPOCTEHUIIIE MOJICIN UHQIIAIIUH.

0. HabmoneHust KOCMUYECKIOro MUKPOBOJTHOBOTO M3JIy4EHHSI B PaMKaX Ha3eMHBIX U
CIYTHHKOBBIX MEXyHAPOIHBIX IPOCKTOB.

HoOoxo~No O R

Jna camocmoamenvHoil nO020MOEKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem e
UCNOIb306aNb YUEOHO-MEMOOUYEeCKUEe MAMEPUATBL:

1. Yepron C.B., A66s30B P.P. Teopernueckne OCHOBBI KUPAIbHOW KOCMOJIOTHYECKOW MOJIeIu/
Uepson C.B., A66s308B P.P. — YubsiHoBck, ®T'BOY BIIO «Yal'TIY um. U.H. YinesaoBay, 2014
- 76 c.

2. Komenes H.A., Hukonaes A.B., UepBon C.B. Ocuossl f(R) Teopun rpasuranuu / Komenes
H.A., Huxonaes A.B., Uepson C.B. — VuabsHock, ®I'bOY BIIO «Yal'lly um. W.H.
ViesaoBay, 2015 — 38 c.

3. C.B. Uepson, U.B. ®omun, A.C. Kybacos. Ckansipubie U KupajibHbie 1ot B kocMmonoruu/ C.B.
UYepson, 1.B. ®omun, A.C. KybacoB — VYuabsHock, ®I'BOY BIIO «YalTlY um. W.H.
ViegaoBay, 2015 — 216 c.

o

IIpumepHbIe OLCHOYHBIE MATEPHAJbI UIA NPOBEJCHHS TEKYyIIero KOHTPOJIA

yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallii 00y4YalomMXcs 10 JMCUUIINHE
Opranunsanus ¥ NpoBeJeHHE aTTeCTALMU CTyAeHTa

®I'OC BO opueHTHpOBaHBI MPEUMYIIECTBEHHO HE Ha COOOLIeHHE O00ydYaromemMycs
KOMILIEKCA TEOPETHYECKUX 3HaHWM, HO Ha BbIpabOTKY Yy OakajaBpa KOMIETEHIMH —
JUHAMHYECKOro Habopa 3HaHUI, YMEHHIl, HaBBIKOB U JIMYHOCTHBIX KauecTB, KOTOPbIE MO3BOJIAT
BBIIYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJa M YCHEIIHO NpPO(ecCHOHATBHO
peaInu30BBIBATHCA.

B npouecce onenku 6akajlaBpOB HCIIOJIB3YIOTCS KakK TPaJULMOHHbIE, TAK 1 WHHOBAIMOHHBIE
TUNBI, BUAbL U (opmbl KoOHTpods. [Ipm STOM TMOCTENEHHO TpPAaJULMOHHBIE CpENCTBA
COBEPIUECHCTBYIOTCSI B PYCJI€ KOMIIETEHTHOCTHOTO IIOAXOAAa, a HWHHOBALMOHHBIE CPEICTBA
aJjanTUPOBAHbI JUIsl IOBCEMECTHOTO PUMEHEHUS B POCCUUCKOM By30BCKOM ITPAKTHKE.

Ilea» npoBeaeHusi aTTecTallMd — IPOBEpKAa OCBOCHHUS 0O0pa3oBaTeIbHON MPOrpaMMbl
JTUCIUILIMHBL yepe3 chopMUpOBaHHOCTh 00pa30BaTENbHbIX PE3YIbTATOB.

Tunel KOHTPOJIA:

Texymasi arrecrauusi: IpeJICTaBlIeHA CIEIYIOMUMH paboTaMu: OTYETHOCTH IO
71a00paTOPHBIM 3aHATHUSM.

IIpomexyTounasi arrecTalus OCYIIECTBIISIETCA B KOHLIE CEMECTPA M 3aBEPUIACT MU3y4EHUE
JUCLMIUIMHBL, TIOMOTaeT OLEHUTh Oojiee KpYHNHbIE COBOKYMHOCTM 3HAaHMW M yMEHMH,
(dbopMupoBaHUE ONpeAeTEHHBIX KOMIETEHIINH.

O1eHOYHBIMH CpPEACTBAMM TEKYLIETO OLIEHWBAHHUS SIBJISIFOTCS: YCTHBIE OIPOCHI IO TEOPUH,
pelieHue 3anad, (QpU3MYECKHe IMKTAHTBI, dBPUCTHYECKass Oecela MO TeMe 3aHATHUS, TPYIIIOBOE
oOCyX/leHue TeMbl 3aHATHS, 3aluTa pedepara WIM MPOEKTa, KOHTposibHas padora. KoHTpoab
YCBOEHMsI MaTepuaiia BeIETCs PEryJIipHO B TEYEHHE BCETO CEMeCTpa Ha JIAOOPATOPHBIX 3aHSTUSX.

Ne CPEJCTBA OLIEHMBAHU, OO0pazoBarenbHbIe

/r | HCTOJIb3yeMbIe JUIs TEKYIIEero OLCHHBAHHS MOKa3aTeIst Pe3YIIbTATHI AHCILHIITHHBL
(hopmMupOBaHVSI KOMITETEHITUH

1 OueHounble cpencTBa 1A Tekyuei arrecranuu | OP-1 3HaeT TEOpHIO KOCMOJIOTHYECKON

OC-1 ycTHBII OnTpOC MO0 TEOPHUH, uHpISAIHH,;

OC-2 pa3HOypOBHEBBIE 33]]aUU U 3a]IaHMUs, OP-2 ymeer paboTath ¢ KUPAIbHBIMU

OC-3 rpymmoBoe 00CyXIeHHE, MOJICIIIMU WH(IIAIHH;

OC-4 3amuTa pedepara WK IIPOEKTA OP-3 BrazeeT cnocobaMu peleHns 3a1aq
2 OuneHovHbIe CPeACTBA IJIS1 MPOMEKYTOYHO UH(IAIMOHHON KOCMOJIOTHH.

aTTeCTallnu




IK3aMCH
OC-5 »k3ameH B popme yCTHOTO
co0eceoBaHusI 0 BOIPOCAM

OnucaHue OIICHOYHBIX CPEICTB M HEOOXOAMMOro 0O0OpYIOBaHHUsS (IIEMOHCTPAIMOHHOTO
MaTepuana), a TaK >Ke TNPOIEAypbl W KpPUTEPHH OLCHWBAHUS WHIUKATOPOB JTOCTHIKCHUS
KOMIICTCHIIMI Ha pa3IMYHbIX 3Tanax ux (OPMHUPOBAHUS B MPOIECCE OCBOCHHS 00pa30BaTEIIbHON
porpaMMBbI TipesicTaBieHbl B DOHAEC OICHOYHBIX CPEJICTB AJIS TEKYIIErOo KOHTPOJISI YCIIEBAEMOCTH
U TPOMEXKYTOYHOH arrectauu 1o guciuivinHe «KupaabHble KOCMOJIOTHYECKHE MOJCIH
Bcenennoii u ctpyktypa BeenenHnol B 601bIIMX MacmTabax.

Mamepuanwl, ucnonv3yemole 0711 MeKyulez0 KOHMPOsA YCReBAEMOCHU 00YUAIOMUXCA NO
oucuunIune

Marepwuasbl 115 OpraHu3aiyuy TEKYIIeH aTTeCTalluy PEACTABICHBI B I1. 5 IPOrpaMMBbl.

Mamepuanwi, ucnonv3yemole 014 RPOMENCYMOUHO20 KOHMPONA YCREEAEMOCU 00yUAIOUUXCA
no oucuyuniume
OC-5 Dk3ameH B popme YCTHOTO cobeceq0BaHMsI 10 BONIPOCaM
Ilepeyenb npuMepHBIX BONPOCOB K IK3aMeHY

JleiicTBrE KAHOHUYECKOTO CKAJIIPHOTO IOJISA, TEH30P YHEPIUU-UMITYJIbCA CKAJIPHOIO MOJIS.

JeiicTBre KUPAIBHON MOJEIIN, TEH30P SHEPTrUU-UMITYJIbCA KUPAIBHOW MOJEIIH.

Mertpuka B popmanusme ApHoButra-Zlezepa-MusHepa, rpaBUTAlIMIOHHAs YacTh JAEHCTBUSL.

@DoHOBBIE 110JI U BO3MYILEHUA. Bo3MylIieHNs CKalIpHOro THUIIA.

[Tpouenypa nosny4eHust JEMCTBUS 17151 HEOJHOPOIHOCTEH.

["apMoHMuecKuil OCLUUIUIATOP, AEUCTBUE I CTPYHBI B HOPMAJIbHBIX KOOPAWHATAX.

ITepexox OT IUCKPETHOM LIEIOYKHU K UACATN3ALNUN HENPEPBIBHON CTPYHBI.

[IpencraBieHre BTOPUYHOTO KBAHTOBAHUS JIsl HENIPEPHIBHOM CTPYHBI.

[TnoTHOCTH KAHOHMYECKOT O UMITyJIbca. O0Ias cxeMa KAHOHMYECKOT0 KBaHTOBAHUS

HEIPEPBIBHON CPEBI.

10. MleficTBre 6e3MaccoBOr0 CKAISPHOIO OIS B IPOCTPAHCTBEHHO IJIOCKOW BCEJIEHHOU B
IIpEJICTaBICHUH, yIOOHOM /Il KBAHTOBAHUSI.

11. IlpeoGpa3zoBanue boromoOoga.

12. AcumrnitoTndeckuii BUA Mo/ (YCIIOBHE aCHMIITOTUYECKOTO BaKyyma) Jijisi 0€3MaccoBOTO
CKaJIIPHOT'O MOJIS.

13. BenmmumHaa BakyyMHBIX QUIYKTYyaIruii 0€3MaccoBoro ckaisipHoro moiis (Ha gone ge-Currepa) B
MOMEHT IIEPECEUEHHS TOPU30HTA.

14. KBagpaTuuHoe eficTBUE 711 HEOJHOPOIHOCTEH B MOJIETH C OJIHUM CKaJIIpHBIM ToJieM (0e3
BBIBO/Ia) B pa3HBIX (JOpMax 3arucHu.

15. PexxuM MenneHHOro CKaThIBaHUS, TapaMeTPhbl MEJUIEHHOTO CKaThIBAHUSI B IPOCTEHIINX
MOJIEINAX UHQISALHH.

16. Pe>xxuM MeIUIEHHOTO CKaThIBaHUS, TAPAMETPhl MEUIEHHOTO CKAaTHIBAHUS B KHPAIBHBIX MOJEIISIX
UHQISAIIN.

17. BakyymHoe oxxujiaHue QUIyKTyaluii rmoyieid ¥ METpUKHU B MOMEHT IepeceyeHusl TOPU30HTA B
PEKMME MEAJIEHHOTO CKaThIBaHUSI.

18. CriekTpanbHBINA HHACKC CKAISPHBIX HEOJHOPOTHOCTEH.

19. Annabatndeckue MoOJbI (TTaaromas U pacTyias), MOJbl MOCTOSIHHON KPUBU3HBIL.

20. TouHbIe pemeHus B KHPATbHBIX MOJCIISIX MHQIISIIIH.

B KoHIle M3y4yeHUsI TUCIMIUIMHBI MOJBOAATCS UTOTH PAaOOTHI CTYAEHTOB Ha JIGKIIMOHHBIX U
71a00paTOPHBIX 3aHATUIX MYTEM CYMMHUPOBAHUS 3apab0TaHHBIX OAJIOB B TEUEHUE CEMECTpa.

CoNoOA~WNE

Kpurtepuu onenuBanus 3HaHUH 00y4alOIIMXCS 10 AUCHUILIMHE

®opmupoBaHue GaIEHO-PEHTHHIOBOW OIEHKH pabOThl 00yYaIOIIUXCs




o IMocemenne | ITocemenne PaGora na 3auér
§ JAEeKIUI na60paT0pH1>1x 1a00paTOPHBIX §
Z 3aHATUN 3aHSTUSIX U TEKYIIHHA
O KOHTPOJIb
10 | Paz6annoBka 2*1=2 10*1=10 224 Ganna 64 6amna
110 BUJIAM Oamna 6amioB
pabor
CyMMapHBbIit 2 GamioB 12 6amioB 236 GannoB 300 6ammoB
MAaKCHUMaJIbHbIN
6an

[To pe3ynpTaTam MPOMEXKYTOUHBIX aTTECTALUN CTYACHTY 3aCUMUTHIBACTCA TPYAOEMKOCTh B 3aYETHBIX CAMHUIIAX.
CryneHT 1Mo yueOHOM JUCIUILIMHE MOJyYaeT OIIEHKY COTIACHO CIIENYIONICeH TabuIe:

bauer (3 3auéTHble ¢IUHUIIBI)
COTIIMYHOY 271-300
«XOPOIIO» 211-270
«ynosinerBoput | 151-210
CIILHOY
«ueynosnersop | 0-150
UTEILHOY»

6. MeTtoanyecKkue yKa3zaHus VI 00y4alOUIMXCS 110 OCBOCHUIO TUCHMIIJIHHBI

VYcnenHoe uzydeHue Kypca TpedyeT OT CTYIEHTOB IOCELIEHU S JIEKIUI, aKTUBHOW paboThl Ha
71a00paTOPHBIX 3aHATHUAX, BBHIIOJIHEHUS BCeX Y4eOHBIX 3aJjaHMi IperojaBaTelis, 03HAKOMJICHHUS C
0a30BbIMH y4eOHUKAaMU, OCHOBHOMW U JIOTIOJIHUTEIILHOU JINTEPATYPOH.

OcHOBHOW (GOpMOHN H3IIOKEHHMS MaTepuana Kypca sBIstOTCs jekuud. Kak mpaBuio, Ha
JIEKLMU BBIHOCUTCS OCHOBHOM NpOrpaMMHBIN MaTepuan Kypca. YacTh marepuasa BBIHOCITCS AJIs
CaMOCTOSITEJIbHOTO M3Y4YEHHUsl CTYJIEHTaMH C HENPEMEHHBIM, COOOLIEHHMEM WM JIMTEpaTypHBIX
UCTOYHUKOB W METOAMYECKHX pa3paboTok. Ha mpakTHYecKux 3aHATHUSX paccMaTpUBAIOT
(bparMeHThl TEOpUH, TPEOYIOLIUE CIOXKHBIX MaTeMaTHMYECKUX BBIKIAJOK, pa3jIMYHbIE METOJbI
pelieHus 3a1a4 U HauOojee TUIMYHBIE 3aAaun. I 3aKpelyieHus: MaTepuala, pacCMaTpUBaeMoro
Ha NPAKTHUYECKUX 3aHATHUAX, CTYIEHTHI IOIY4aroT JOMAIlHHE 3aJaHus B BHJE psja 3anad u3
COOTBETCTBYIOILIMX 33JaYHUKOB.

Ha nexumsax wusydaercs MaTepuanl IO OCHOBOIOJArarlMM BOIPOCAM JIHUCLUIUIMHBI,
pacKpbIBaeTCs MX MpaKkTUYecKas 3HAUMMOCTb. B Xxo/1e mpoBeieHus JIEKIIUU UCIIONIb3YIOTCS MPUEMBI
U MeToAbl mpobieMHoro oOydyeHus. Ha mnpakTHYecKMX 3aHATUSAX PacCMaTPUBAIOTCS METObI
pelieHys MNpHUKJIaJHbIX 3a4ad, MPOBOAMTCA aHAIM3 MOJIY4YEHHBIX pe3ylnbraToB. B xoxe
NPAaKTUYECKOTO 3aHATUS OJHOBPEMEHHO IpeciiefyeTcs 1efb paclIMpeHust U yriyOJeHus 3HaHUH,
MOJIyYEHHBIX Ha JIEKLIUU.

[Tpy M37M0KEHNM TEOPETUYECKOTO MaTepuaja Ha JEKLUHU, a TaKXKe IPU PEIICHWU 3aJad Ha
NPAKTUYECKUX 3aHATHSAX IS JEMOHCTpaluu Trpa@uKoB, O0OyYaloIIMX MporpaMMm U T.IIL
PEKOMEHIYETCSI UCIIOJIB30BATh KOMITBIOTEPHYIO MYJIbTUMEIUNHYIO YCTAHOBKY.

3anuch JieKHMM — oJHa U3 (OpM aKTUBHOM CaMOCTOSATENbHOW pPabOThl CTYAEHTOB,
TpeOyrolasi HaBBIKOB M YMEHHsI KpPaTKO, CXEMaTHYHO, MOCJIEA0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TOJIOXKEHHS, BBIBO/BI, 00001IeHHs, POPMYIHPOBKUA. B KOHIle JeKIuU MperoaaBareib
ocTaBJIseT BpeMs (5 MUHYT) JUIsl TOTO, 4YTOOBI CTYA€HTHI UMENIH BO3MOXKHOCTh 33JaTh YTOUHSIOIINE
BOIIPOCBHI IO HM3y4aeMOMY Marepuany. I3-3a HEZOCTaTOYHOrO KOJMYECTBA AyJUTOPHBIX YacoB
HEKOTOpbIe TE€Mbl HE YyIAaeTcs OCBETUTh B IOJHOM OOBbEME, MO3TOMY IpEerojaBarelib, M0 CBOEMY
YCMOTPEHHIO, HEKOTOPhIE BOMPOCH! BBIHOCUT Ha CaMOCTOSITENbHYIO pabOTy CTYAEHTOB, PEKOMEHIys
Ty WIM UHYIO Jureparypy. Kpome artoro, ans Jydniero OCBOGHMsS MaTepHajga M CHCTEMaTHU3aluH
3HAaHUH MO JAUCUUILIMHE, HEOOXOIUMO MOCTOSHHO pa3dupaTh MaTepHalibl JEKIMH M0 KOHCHEKTaM U
y4eOHBIM 1ocoOusiM. B cirydae Heo0X0MMOCTH 00paIaThes K MPenoAaBaTeNio 32 KOHCYJIbTallueH.



Pexomenayercss mocne KaxaoW JIEKIMH Oo(GOpMISITE KOHCHEKT Jekmuid. Ilepem kaxkmoit
JIEKIIMeN MPOYUTHIBATh KOHCIIEKT MPEIbIIyIeH JIEKIUU, YTO COCOOCTBYET JTy4IIEMY BOCHPUSTHIO
HOBOT'O MaTepHaia.

JlekMM UMEIOT B OCHOBHOM OO30pHBIM XapakTep M HalelieHbl Ha OCBELICHHWE Hambojee
TPYAHBIX M JUCKYCCHOHHBIX BOIIPOCOB, @ TakKXKe IPHU3BaHbl CIOCOOCTBOBAaTh (POPMHUPOBAHUIO
HaBBIKOB pabOTHI ¢ HAayyHOU JuTepaTypoil. IIpeanonaraercss Takxke, 4TO CTYIEHTHI MPHUXOIAT Ha
JEKIHH, MPEeABAPUTEIBHO NMPOpadoTaB COOTBETCTBYIOLIMM y4ueOHBIM MaTepuana MO0 HCTOYHHMKAM,
PEKOMEHIyEMBIM IIPOTPAMMOM.

HaunOonee BaxHble pa3fienbl Kypca BBIHOCATCS Ha IpakTHueckue 3aHatusa. Ha kaxiaom
3aHATUM MpPEUIaraeTcsi HEeCKOJbKO 3ajnad. YacTe 3ahay pelaercs Ha 3aHATHM C IMOAPOOHBIM
00CY)XJI€EHMEM METOJa U IOJYy4YEHHBIX pe3yapTaToB. OcTanbHbIE 33Ja4d CTYAEHT pellaeT
camocTosTeNnbHO. [l 3a4éra KOHTPOJBHOM pabOThl CTYAEHT AOJDKEH 3allUTHTh BCE 3aJaHUs.
[TpenycmoTpena 3amuTa pedepara.

[IpakTuyeckoe 3aHsATHE — BaxKHeWIIas (GopMa caMOCTOATENbHOM pabOThl CTYJEHTOB Hal
HAY4YHOH, y4eOHOH M meproAnYecKor auteparypoid. IMEeHHO Ha MPaKTUYECKOM 3aHSITHU KaXKIbIH
CTYAEHT HMMEET BO3MOYKHOCTb IPOBEPHUTH TIJIYyOMHY YCBOEHHMs Yy4eOHOro MaTepuala, IoKa3aTb
3HaHUE KAaTErOpHid, MOJ0KEHUH M MHCTPYMEHTOB NMPO(ECCHOHANBHON NESITEIBbHOCTH. YUYacTHe B
IIPAKTUYECKOM 3aHATHM IMO3BOJSAET CTYINEHTY COEIMHUTBH IIOIYYECHHBIE TEOPETHUYECKHE 3HAHUS C
peleHreM KOHKPETHBIX NPaKTUYeCKUX 337ad M Mofened B obiactu npodecCHOHAIbHOU
JesATeNbHOCTH. [IpakTudeckue 3aHATUS B PaBHOW MeEpe HalpaBiI€Hbl HAa COBEPLICHCTBOBAHUE
WH/IMBUIYAJIbHBIX HaBBIKOB PEIICHHUS TEOPETHUECKUX M MPHUKIAIHBIX 3a/1a4, BEIPAOOTKY HaBBIKOB
MHTEJUIEKTYaJbHOM palboThl, a TaKXKe BeleHUs AUCKyccuil. KOHKpeTHbIe PONOpLMU pa3HbIX BHJIOB
paboTel B Ipymme, a TakXe CHOCOObI MX OLIEHKH, ONPEAEISAIOTCS IMPEenoJiaBaTesieM, BEAYIIUM
3aHATHUA.

IToaroroBka K NpakTH4YeCKUM 3aHATHSAM.

IIpn 1OAroTOBKE K NPAKTUYECKUM 3aHATHUSAM CTYAEHT JOJDKEH H3YyYUTh TEOPETHUYECKUI
MaTepuajg MO TeMe 3aHATHUs (MCIOJIb30BaThb KOHCIEKT JIEKLMH, MU3Yy4UTh OCHOBHYIO JIUTEpATypy,
03HAaKOMUTbCS € JJOIOJHUTEIBHON JIUTEpaTypol, IPH HEOOXOIMMOCTH JOMOIHUTh KOHCIEKT, Aejas B
HEM COOTBETCTBYIOIIME 3allUCM M3 JIMTEPAaTYpHbIX HCTOYHUKOB). B ciywae 3arpyaHenui,
BO3HUKAIOIIMX [P OCBOEGHMM TEOPETHUYECKOI0 Marepuaia, CTYIEHTY cieqyeT oOpamarbes 3a
KOHCyJIbTalluel K IpernojaBarento. Mas Ha KOHCyNIbTalMio, HEOOXOAMMO XOpOIIO MpPOAyMaTh
BOITPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauvane npakTHYECKOro 3aHATHS NPENOJABATENb 3HAKOMUT CTYACHTOB C TEMOMW, OrJallaeT
IUTaH TIPOBEICHUS 3aHATHUS, BBIIACT 3a7aHUA. B TeueHMe OTBEAEHHOIO BPEMEHM Ha BBINOJIHEHHE
paboThl CTYIEHT MOXET OOpaTUThCS K IPENOoAaBaTelo 3a KOHCYJIbTAlMeld WM pa3bscCHEHUsMU. B
KOHLIE 3aHATHS IPOBOJIUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHui, coOeceJ0BaHHUE CO CTYIEHTOM.

Pe3ynbTaThl BHINOIHEHUS IPAKTUYECKUX 3a/IaHUH OLIEHUBAIOTCS B OayuiaX, B COOTBETCTBUH C
0aJUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

OCHOBHBIM METO/IOM OOYYEHHS SBIISETCS CAMOCTOSATEIbHAs paboTa CTYIEHTOB € Yy4eOHO-
METOJMYECKMMH MaTepHallaMy U HAy4HOH JINTEPaTypo.

PexoMmennoBaHHass mpemnojaBaTeNsIMM - JIUTEpaTypa UM y4yeOHble TIOCOOMSI  CITy’KaT
MH(POPMALIMOHHOM OCHOBOM M TO3BOJISIIOT PETyJIspHO 3aHUMAIOIIMMCS CTYAEHTaM YCBauBaTh
JEeKIMOHHBIN MaTepuai. [l o0ecnieueHnss TEepMUHOIOTHYECKON OJJHO3HAYHOCTH yueOHOe mocooue
COJIEP/KUT CJIOBapb OCHOBHBIX TEPMHHOB, MCIOJB3YEMBIX B HEM. Kpome Toro, mporpamma Kypca
JIEKIUM COAEPIKUT BOIIPOCHI JJIsI CAMOKOHTPOJIS.

CamocrosTenbHas paboTa CTYJEHTOB HOJpa3yMeBaeT BBIMOJIHEHUE CTYIEHTaMH JIOMAIIIHETO
3aJaHUsl B BUJE pELIEHUS HEOOXOIMMOro MUHUMYMa 3a7ad Hu3 COOpHUKA JJs MPaKTHYECKHX
3aHATHN, KOHCYJIbTALIMM U aHAJIN3a UX PELIEHHUS] COBMECTHO C IPENOAABATEIIEM.

KoHTponb camocTosiTensHOM (BHEAyIUTOPHOW) paboThl — HANKMCAaHWE W 3amuTa pedepara,
BBICTYIIJICHHE C JOKJIAJOM Ha MPAKTUYECKHUX 3aHATUAX, PELICHHE KOHTPOJIbHOM paboThI.

B nponecce oreHuBaHUS NHCbMEHHBIX KOHTPOJBHBIX M CaMOCTOSITENBHBIX pPabOT MpH
pa3jieleHud 3aJaHus Ha JEeWCTBUS TNpPU OLEHMBAHWU 32 OCHOBaHHE Oepércs cieayromas
MIPOLICHTHASI IIKaJIA:

90-100 % ot yMcna MyHKTOB — olleHKa "5",



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

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

40-59 % ot umciia MyHKTOB — OlleHKa "2",

0-39 % ot umncia myHKTOB — orieHka "1".

CTyneHTy MOXHO ITOCTaBUTh OIICHKY BBIIIIE, €CIIM CTYJICHTOM OPUTHHAIILHO BBIMIOJIHEHA paboTa.

OCHOBHBIM METOJIOM OOYYEHHs SIBIISICTCSI CaMOCTOSTENIbHAs paboTa CTYyAEHTOB C y4eOHO-
METOJMYECKMMH MaTeprallaMy U HAy4HOH JINTEepaTypoil.

OCHOBHBIM METOJIOM OOYYEHHs SIBIISIETCSI CaMOCTOSATENbHAs paboTa CTYIEHTOB C Y4eOHO-
METOJMYECKMMH MaTeprallaMy U HAy4HOH JINTEepaTypoil.

PexoMenpanuu i cTyieHTa BKJIIOYAIOT B ce0sl Clieayrolee:

- 0o0s3arenbHOE TIOCEUIEHME JIEKLUI BEIyLEro MpenojaBareis; JEKUUH — OCHOBHOE
METOJIMYECKOE PYKOBOJACTBO IPHU M3YYECHUU IAUCLMILIMHBI, Hanboyiee ONTHMaIbHBIM 00pa3oM
CTPYKTYPUPOBAHHOE M CKOPPEKTUPOBAHHOE HAa COBPEMEHHBIM Marepual; B JEKLIUU IITyOOKO U
nopoOHO, apryMEHTHPOBAHO U METOAOJOTHYECKH CTPOr0 pPAacCMAaTPUBAIOTCS TJIaBHBIC
npoOJieMbl TEMbI; B JIEKIMM JAIOTCS HEOOXOIMMBIE pa3HbIE IOIXOAbl K HCCIEAYEMBIM
npoOsemMam;

- TOATOTOBKY M aKTHBHYIO Pa0OTy Ha MPAKTUYECKUX 3AHATHAX; MMOATOTOBKA K MPAKTUYECKUM
3aHATHUAM BKJIIOYAaeT MpopaboTKy MaTepualioB JIEKIUH, pPEeKOMEHJOBAaHHOH y4deOHOI
JUTEPaATyphl, @ TAKXKE BHIIIOJHEHHUE 33/1aHUN HA CAMOCTOATEIbHOE PELLIEHUE 3a/1a4.

MeTtoauueckre peKOMEHAANU 0 MOArOTOBKE K MPAKTUYECKUM 3aHATHSAM. [IpakTtuueckoe
3aHATHE BKJIIOYAET B ce0s /1Ba BUAa paboT: MOATOTOBKY COOOLICHHS W ydacTHe B OOCYXICHHU
npo0OsieMbl, 3aTpoHyTOH coobOmieHueM. OCHOBHOM BHJI pPaOOThl HAa 3aHIATHUM — YYacThe B
00CyXJ1€eHUH NPOOIIEMBI.

BrIicTyrieHHs Ha MPAaKTUYECKUX 3aHATUAX JTOJKHBI OBITH 110 BO3MOXXHOCTH KOMIAKTHBIMU H
B TO JX€ BpeMs BpasyMHUTEIbHbIMH. Ha mpakTH4ecKoM 3aHATHH HIAET TPOBEPKA CTENCHU
MIPOHUKHOBEHUS B CyTh MaTepuaia, o0cyxxaaemoii mpobnemsl. [losTomy Oecena OyneT UATH HE 1O
COJIEp’KaHUIO IPOYUTAHHBIX PaboT; MpernoiaBareib Oy1eT CTABUTh NPOOJIEMHbBIE BOIIPOCHI.

[To okOHYaHMM TPAKTHUYECKOTO 3aHATHUS K HEMY CleyeT oOpaTUThCs eulé pas, MOBTOPUB
C/eJIaHHBIE BBIBOJBI, MPOCIEANUB JIOTUKY MX MOCTPOEHHUS, OTMETUB IIOJOXKEHUS, JIeKAIIUEe B UX
OCHOBE — JJIsl 3TOTO B TE€UCHHME 3aHATUA CIEAYyeT JAeNaTh HeOOoNbIre MOMETKH. Takum oOpazom,
MPAKTUYECKOE 3aHATHE HE MPONAET apoM, 3aKpEeIUICHUE PEe3yJIbTaTOB 3aHATUS BEAET K JIydIlIeMy
YCBOGHHIO MaTepualla HW3Y4eHHOH TeMbl U IIydllleil OpHeHTallud B CTPYKType Kypca.
BrimenpuBenénnas npoueaypa A0KHA MPAKTUKOBATHCA PETYISIPHO — CTAaOWIIbHAS M MPUJICKHAS
paboTa B TeyeHHe ceMecTpa Oy/IeT 3aJI0roM yclexa Ha CECCUH.

Meronuyeckue ykazaHHUs IO OpraHM3allMM U IPOBEJIEHUIO CaMOCTOSITEIbHOM paboThl
dbopMynupyroTcs B BUIE 3aJaHUN Ui CAaMOCTOATEIbHOW paboThl, MpeayCMaTPUBAIOIINUX
UCIIOJIb30BaHNE HEOOXOIUMBIX TEPMHUHOB U MOHATHI Ho mpobiemaTtuke Kypca. OHU HaleIMBarOT
Ha MPaKTHYECKyl0 paboTy MO NPUMEHEHMIO M3Yy4aeMoro MaTepuaia, Mouck Oubimorpaduueckoro
MaTrepuaja M JJIEKTPOHHBIX HMCTOYHUKOB HH(MOpMAIMH, WILIIOCTPATHBHBIX MAaTepHajoB. JTH
3a/laHusl TaKKe OPHEHTHUPYIOT Ha HalKUCcaHWe KOHTPOJBHBIX pPaboT, pedeparoB. 3anaHus 1o
CaMOCTOSITENIbHOM paboTe 1alTcs 10 TeMaM, KOTOpbIe TPEOYIOT JOMOIHUTEIBLHOM MPOpaboTKY.

[ToaroToBKa K yCTHOMY AOKJIALY.

Joknanel pAenaroTcs MO KaXAOM TeMe C LENbl0 TMPOBEPKH TEOPETUUYECKUX 3HAHWUN
00y4aroIierocs, €ro CHOCOOHOCTH CaMOCTOSITENbHO IpPUOOpEeTaTh HOBBIE 3HaHMS, paboTaTh ¢
UH()OPMAIMOHHBIMH PECYpCaMt M U3BJIEKATh HYKHYIO HH(OpMaIuio.

Jloknmanel  3acHylIMBAIOTCS B Hayalle MNPAKTHYECKOTO  3aHATUS TOCTe  HM3Y4YEeHUs
COOTBETCTBYIOIIEN TeMBI. [IpOJOmKUTENBHOCTh JTOKJIAJA HE JOJDKHA MPEBBINATh 5 MUHYT. Temy
JIOKJIaJia CTYJICHT BBIOMPAET MO JKEJIAHUIO U3 MIPEATI0KEHHOTO CITHCKA.

[Tpu moaroroBke AOKIaga CTYAEHT JODKEH U3YYHUTh TEOPETHUYECKHH MaTepHall, WCHOJb3Ys
OCHOBHYIO U JIOTIOJHUTENIBHYIO JIUTEPATypy, OOS3aTeNbHO COCTaBUTH IUIaH JIOKIana (IepeyeHb
paccMaTpuBaeMbIX MM BOIPOCOB, OTPAKAIOUIMX CTPYKTYpPY M IOCIEIOBATENbHOCTh Marepuana),
NOJrOTOBUTh  Pa3JaTOYHbIA Marepualnl WM mpe3eHTauuio. [lmaH  fgokimaga  HeoOXoAMMO
MPEBapUTEIHHO COTIacoBaTh C MPENOIaBATEIEM.



BeicTynnenne  JOMKHO — CTPOUTHCS  CBOOOAHO, YOEAMTENbHO U apryMEHTHPOBAHO.
[IpenomaBarenb cienuT, YTOOBI BBICTYIUIEHHE HE CBOAMIOCH K TPOCTOMY BOCIIPOM3BEICHHIO TEKCTa,
HE JIOIYCKAaeTcsl MPOCTOE UTEHHE COCTABJICHHOTO KOHCMEKTa JI0KIaAa. BeicTynaronuii Takke J0KeH
OBITh TOTOBBIM K BOIPOCAM ayJAUTOPHU U AUCKYCCHU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH U KauecTBa MOATOTOBKH 00y4aeMbIX MOKET IMPOBOJUTHCS
KaK Ha MPAKTUYECKUX, TaK M JICKIMOHHBIX 3aHATUAX. [IpoBepKy KauecTBa YCBOCHHUS MarepHaja
MOKHO MPOBOJUTH B BUJE MHUCBMEHHOTO WM YCTHOTO OIpPOCa, TEeCTa WU KOJUIOKBHYMa I10
BOmpocaM, C(HOpPMYTUPOBAaHHBIM Ha OCHOBE YUYEOHBIX BOINPOCOB TEOPETHUYECKOTO Kypca
JUCIUTUIAHBI.

CamocTtosTenbHas padoTa mpenoiaraeT: caMoCTOSATEIbHOE U3yUYEeHUE OTIENbHBIX BOIIPOCOB
10 JIUTEeparype, NpPesIOKEHHON MpernojaBaTesieM; MOATOTOBKY K BBIMOJIHEHUIO J1a00paTOPHBIX
paboT; pemieHHe 3aqad, 3aJaBa€MbIX Ha JIOM; I[IOATOTOBKY K BBINOJHEHHUIO 3a/JlaHUd B
KOMITBIOTEPHOM KJIacce.

OCHOBHBIMHU BUJaMH ayAUTOPHOMN pabOTHI CTYI€HTOB SIBJISIOTCS:
* 3aIKCh, YCBOCHHE, 00CYXKICHUE JICKIIHIA;
* BBIMIOJIHEHUE 3aJJaHUI Ta00PATOPHBIX 3aHITUSIX;
* 3aIUTa OTYETOB 110 JIAOOPATOPHBIM 3aHATHSIM;
* pelIeHue 3aaay;
* 3a1MTa pedpepaTa UM NPOEKTA;
* 3aIIUTa CAMOCTOSITENILHBIX U KOHTPOJIbHBIX PadoT;
* chayva 3a4éra.

Opranuzanmsi caMOCTOSATEIbHO Pa0d0ThHI CTYICHTOB

CamocrosiTenpHas padoTa MPEAIoaraeT: CaMOCTOSTEIbHOE U3YYeHHE OTIENIbHBIX BOIIPOCOB
[0 JIUTEparype, MPEeAsoKEHHOM NperoaaBareieM; MOJATOTOBKY K BBINOJIHEHUIO J1a0OPATOPHBIX
pabot; pemieHMe 3amad, 3adaBaeMbIX Ha JIOM; MOJTOTOBKY K BBINIOJHEHUIO 33/IaHUil B
KOMIIBIOTEPHOM KJ1acce.

CamocrosiTeibHas padoTa CTyAeHTOB 0e3 yuyacTus npenojasareJiei
OCHOBHBIMHU BUJAMH CAMOCTOSATEIHHON PabOTHI CTYACHTOB 0€3 y4acTHsl pernojaBaTenen
SIBIISTEOTCSL:
* YCBOCHHE JICKIIMOHHOTO MaTepuaia Ha 6a3e peKOMEHIOBaHHO JIEKTOPOM Y4eOHO IUTepaTyphl,
BKJItOUYasi ”H(OpPMaILlMOHHbIE 00pa30BaTeIbHbIE PECYPCHI (AIEKTPOHHBIE YUEOHUKH, SJIEKTPOHHBIE
OoubnmoTeku u ap.);
* MIOJITOTOBKA K JJaOOpaTOpHBIM paboTam, UX 0(hOPMIICHHE;
* IO/IFOTOBKA U HamucaHue pedepaTroB HA 3aJjaHHbIE TEMBI (CTYJEHTY MPEI0CTABISETCS IPABO
BbIOOPA TEMBI);
* COCTaBJICHHE aHHOTHPOBAHHOI'O CIMCKA CTaTel U3 COOTBETCTBYIOIIMX JKYPHAJIOB 110 OTPACIsIM
3HAHU; IepeBO] HAYYHBIX CTaTel; MOJ00p U U3yUYEeHHUE JINTEPATYPHBIX HCTOUHUKOB;
* BBITNIOJTHEHUE HAYYHBIX HCCIIEJOBAaHUM;
* MOATOTOBKA K YYACTHIO B HAYYHO-TEXHUYECKUX KOH(PEPEHIIHSIX.

CaMocTosiTe1bHAsi paboTa CTYJEHTOB € Y4acTHeM IpenojaBareJiei
OCHOBHBIMHU BHUJIaMU CaMOCTOSITEILHOM pabOTHI CTYJIEHTOB C y4acTHEM IpernoaaBaTesei
SBIISTFOTCSL:
* TEKyIIUE KOHCYJIbTAIINY;
* [IOJIy4eHHE JOMYyCKa U 3aluTa Ja00paTOpHbIX paboT (BO BpeMsl MPOBeIeHUs J1a00paTOPHBIX
pabor);
* BEIOOp TeMbI pedepaTa (B 4achl KOHCYJbTAIHI);
* BBITMIOJTHEHNE YUeOHO-HCCIIeI0OBATEILCKON PabOThI (PYKOBOJICTBO, U KOHCYJIbTUPOBAHHUE).
* IOIFOTOBKA K YYaCTHIO B HAYYHO-TEXHUUECKUX KOHPEPEHIHIX (PYKOBOJCTBO, U
KOHCYJIbTHPOBAHUE).

OO01ue cBeieHUs 00 OPraHN3aALUM CAMOCTOSITe/IbHOI PadoThI CTY1eHTOB

CamocrosTenpHas paboTa CTyJIEHTOB MPOBOIUTCS B 00BEMAX, MPETYCMOTPEHHBIX YIEOHBIM
TUTAHOM, U PETJIaMEHTHUPYETCS BblIauell TeM pedepaToB WM HAYYHBIX JOKIAJ0B HA JIEKIIMOHHBIX U
7a00paTOPHBIX 3aHATUSX C TMPOBEPKOHW WCIIONHEHUS Ha TOCIEAYIONIMX 3aHATHIX WIN



KoHCyJbTanusX. [Ipu BeinmonHeHnn pedeparoB pyKOBOACTBO CAaMOCTOSITENIbHOM paboTO CTYAEHTOB

OCYILECTBIIsICTCS B (POpMe KOHCYIbTAIUHA.

OCHOBHOE Ha3HAYEHUE METOAMYECKHX PEKOMEHIAUMN — JaThb BO3MOXHOCTH KaXKIOMY
CTYIEHTY IEpEeUTH OT MAEATEIbHOCTH, BBINOJIHSAEMONW 1107 PYKOBOJCTBOM IpENojaBarens, K
JEATEIIBHOCTH, OPraHU3yeMOM CaMOCTOSATEIBHO, & TAKXKE K ITOJIHON 3aMEHE KOHTPOJIA CO CTOPOHBI
npernojiaBaTesnsi caMoKoHTposieM. Llenb camocToaTenbHOM paboThl CTyJEHTOB — HAyYUTh CTYACHTA
OCMBICIICHHO M CaMOCTOSTENIbHO paboTaTh CHadaia ¢ y4eOHbIM MaTepHalloM, 3aTe€M C Hay4dyHOU
uHpopManrel, 3aJ0KUTh OCHOBBI CAMOOPTaHM3AIMA M CAMOBOCIIMTAHUS C TE€M, YTOOBI IPUBUTH

YMEHHE B JAIbHEUIIIEM HETPEPHIBHO MOBBIIIATH CBOIO KBATU(UKALIUIO.
JlekunoHHbIi Kypc (3 cemecTp)
Jlexuus 1. Beegenue.

.HGKI_[I/IH 2. KI/IpaHBHBIe KOCMOJIOTHYCCKHUE MOACIIN U Ha6.]'H-OI[aTeJ'IBHBIe JaHHBIC.

Tembl npakTHYecKHX 3aHATHIT (3 cemecTp)
[Ipaktuueckoe 3ansAthe 1. BbluuciaeHue KBagpaTUYHOIO  JIEUCTBUS
HEOJHOPOHOCTEH (HAYaJo).
[1nan:
1. H3yuenue Teopuu 1o Teme.
2. UwucnenHoe penienue Gpu3nyecKux 3aaad mno TeMe.
OOcyxaeHue Ha 1a00paTOPHOM 3aHATUH TEM, BBIJICICHHBIX Ha JICKIUH.
[IpakTueckoe 3aHaTthe 2. DBoluncieHue KBaJpaTUYHOTO  JIEHUCTBUSA
HEOJIHOPOJHOCTEN (OKOHYAHHE).
ITnan:
1. H3yueHue Teopuu 10 TEME.
2. UwucnenHoe pemienue Gpu3nyeckux 3aaad mno TeMe.
OOcyxaenue Ha 1a00paTOPHOM 3aHIATUH TE€M, BBIJICIICHHBIX Ha JICKIUH.

JIIA CKAJIPHBIX

JJIA CKAJIIPHBIX

HpaKTI/IquKOG 3aHsATHE 3. HCHO‘IK@. aTOMOB C IMNCPUOAUYCCKUMH TI'paHUYHBIMH YCIIOBUSMMU!

KJIACCUYECKOE Y KBAHTOBOE PACCMOTPEHHUE.
Ilnan:

1. H3yueHue Teopuu 10 TEME.

2. UwucnenHoe pemienue Gpu3nyeckux 3aaad mno TeMe.

OOcyxaenue Ha 1a00paTOPHOM 3aHIATUH TE€M, BBIJICIICHHBIX Ha JICKIUH.

HpaKTI/IquKOG 3aHsaTHE 4. HWneanuzanms HerepBIBHOﬁ Cpeabl B MCXAHUKEC IIPpU KBAHTOBOM

paccMmotpennn. KBanToBaHue 6€3MaccOBOTO CKaJISIPHOTO TTOJIS.

Ilnan:

1. H3yueHue Teopuu 1o TeME.

2. YucneHHoe pelieHre (pU3NUECKHX 3aa4 110 TEME.

OOcyxaenue Ha 1a00paTOPHOM 3aHIATUH TEM, BBIJICTICHHBIX Ha JICKIUH.

HpaKTI/IquKOG 3aHaTHe 5. KBanToBaHMe 0e3MaccOBOIO CKaJIIPHOTO IOJIA B IMPOCTPAHCTBECHHO-

IJIOCKOM BCEJIEHHOM ¢ MacmTaOHbIM (DaKTOPOM, 3aBUCSALIUM OT BPEMEHHU.
I1nan:

1. H3yueHue Teopuu 1o TeMe.

2. YucneHHoe pelieHre (pU3NUECKHX 3aa4 110 TEME.

OOcyxaeHue Ha 1a00paTOPHOM 3aHSITHH TEM, BBIJICTICHHBIX Ha JICKIUU.

HpaKTI/IquKOG 3aHsatue 6. KBaHToBanue MoAeIer ¢ OIHUM CKAaJIIpHBIM IIO0JIEM B PCKHUME

MEIJICHHOTO CKAaThIBAHWSI.
I1nan:

1. H3yuyeHue Teopuu 1o TeMe.

2. YucneHHoe pernieHre (pU3NUECKHUX 3aa4 110 TeME.

OOGcyxaenne Ha 1a00paTOPHOM 3aHSITHH TEM, BBIJICTICHHBIX Ha JICKITUH.

HpaKTquCKOC 3aHsATHE/. Bprluucienue KBaApaTUIHOI'O JehcTBUsS I HCOI[HOpO,Z[HOCTCfI,

OCHOBHBIE JTallbI.
I1nan:

1. H3yueHue Teopuu 1o TeMe.

2. YucnenHoe perieHre (pU3NUECKHUX 3a1a4 110 TeMe.



OO6cyxneHue Ha 71a00paTOPHOM 3aHITUU TEM, BBIIACICHHBIX Ha JICKIUH.
[TpakTuyeckoe 3ansTre 8. MoabI IOCTOSHHON KPUBU3HBI U aIMa0aTHYECKHUE MOJIBI.
[Tnan:

1.
2.

W3ydeHne Teopun 10 TeEME.
YucnenHoe pemieHrne pU3NYECKUX 3a1ad 1o TeMe.

OO0cyxieHre Ha JIa0OpaTOPHOM 3aHSTUU TEM, BBIJICIICHHBIX Ha JICKIIHH.
[TpakTrueckoe 3austue 9. Tounslie (POHOBBIE pEHICHUS B KUPATbHBIX MOJEIAX HHQIIALHUY. .
[Tnan:

1.
2.

W3yueHue Teopuu 1o Teme.
YucnenHoe perieHue GpU3NYecKux 3aad o TeMe.

OO0cyxIeHre Ha JIa0OpaTOPHOM 3aHSTUU TEM, BBIJICIICHHBIX Ha JICKIIHH.
[Mpaktuyeckoe 3anstue 10. [lapameTpsl MEUIGHHOTO CKATHIBAHHSI M JHEPIETUYECKHIA CIIEKTp B
KAPAJTBHBIX MOJIEISAX HHQIISAIHH.

[1nan:

1. H3yuenue Teopuu 1o Teme.

2. UYucnenHoe penienue Gpu3nyeckux 3aaad mno TeMe.

OO0cyxeHne Ha JIa0OpaTOPHOM 3aHSITUU TEM, BBIJICIICHHBIX Ha JICKIIHH.

7. IlepeyeHb OCHOBHOW M HONMOJIHHUTEIbLHOW y4eOHOW JuTepatypbl, UHTepHeT-pecypcoB,
HEeO0XO0AUMBIX /IJIf OCBOCHHSI JUCIHUNIMHBI

OcHoBHas JInTepaTypa

1. BsaexneHnue B 00IIYI0 TEOPUIO OTHOCUTEIBHOCTH, €€ COBPEMEHHOE PA3BUTHE U IMPHIIOKECHUS:
yuebHoe nocodue / C. O. Anekcees, E. A. [Tamarusix, A. B. Ypcynos [u ap.] ; mayd. pexn. C. O.
AnekceeB ; Ypanbckuii (enepaibHblii yHUBEpcUTET uM. niepBoro Ilpesumaenta Poccun b. H.
Enpbuuna. — 2-e u3a., crep. — MockBa : ®nunTa : Ypanbckuii ¢enepalbHbIil YHUBEPCUTET
(Yp®Vy), 2017. - 381 ¢ : wmi — Pexum goctynma: 10 TMOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=482208 — butmmorp. B kH. — ISBN 978-
5-9765-2612-9 (®JIMHTA). - ISBN 978-5-7996-1584-0 (M3x-Bo VYpan. yH-Ta). — Tekcr :
3JIEKTPOHHBIMN.

2. ®owmuHn, U. B. I'paButanmonnsie BoiaHbI panHeil Beenennoii / Y. B. ®omun, C. B. Yepson, A.
H. Mopo3oB. — Mocksa : UznarensctBo MI'TY um. H. O. baymana, 2018. — 178 c. :
http://Igca.ulspu.ru/Book3.pdf

3. C.B. Yepson, N.B. ®omun, A.C. Kybacos. CkaysipHble U KHUpaJbHbIE MOJIS B KOCMOJIOTHUN/

C.B. Yepson, 1.B. ®omun, A.C. KybacoB — Yabsaosck, ®TBOY BIIO «Yal'llY um. W.H.
VaesuoBay, 2015 — 232 c. http://Igca.ulspu.ru/Book?2.pdf
JlonotHUTEILHAS JJUTEPaTypa

1. KsantoBas mexaHuka B kocMosornueckux mozensax ae Currepa / O.B. Beko; K.B. Jlamyk;
B.B. Kucens; E.M. Oscurok; B.M. PenpkoB. -Munck :benapyckasnaByka, 2016. - 515c.-
ISBN978-985-08-2027URL.: http://biblioclub.ru/index.php?page=book&id=467632

2. Komenes, H. A. Ocnossl f(R) Teopun rpaButanuu [Tekct] : ydyeOHOe mocobme / H. A.
Komenes, A. B. Hukonaes, C. B. Uepson ; ®I'bOY BIIO "Yal'TlVY um. U. H. YnssHoBa". -
Viapsuosck : @I'BOY BIIO "Val'TIV um. U. H. Yaesraosa", 2015. - 38 ¢. - CIHCOK JIHUT.: C.
37-38, http://lgca.ulspu.ru/Bookl.pdf

HNHuTepHeT-pecypcsl

1) biblioclub.ru — 3BC «YHuBepcuTeTcKas OMONMOTEKa OHJIAWH» — DIICKTPOHHAs OMOIHOTEKa,

oOecrnieunBaromias JOCTYI BBICIIUX U CPEAHMX YUEOHBIX 3aBEACHUM, MyOIUYHBIX OMOIMOTEK U
KOpPIIOPAaTUBHBIX MOJb30BaTeNell K Hamboyiee BOCTpeOOBAaHHBIM MaTepHuajaM YyueOHOH u
HAay4YHOM JIUTEpaTypbl IO BCEM OTPACISAM 3HAHUKA OT BEAYHIUX POCCHMCKUX H3/ATEIbCTB.
Pecypc comepxut yueOHHMKH, ydeOHBIE TOCOOMs, MOHOTpaduu, MEPUOAUYECKUE H3TAHMS,
CIIPaBOYHHKH, CIIOBApPHU, SHIIUKIONEINH.

2) els.ulspu.ru — caiir OBC Hayunas OuOaroTeka YJIBSHOBCKOTO TOCYIAapCTBEHHOTO

nenarornyeckoro ynupepcuteta umenun WM. H. VYiapgHOBa, coaepkamuid CCbUIKM Ha
oOpa3oBaTenbHbIe (IIEKTPOHHO-OMOTUOTEYHBIE CUCTEMBI, KaTajior OWOIMOTEYHBIX CaHTOB,
METOJMYECKHE PEKOMEHJAlNN) M HAay4HbIE pecypchl (HayudHbIE 3JEKTPOHHbIE OMOIMOTEKH,
HAy4YHBIC DJICKTPOHHBIE U3ATEIBCTBA).


https://biblioclub.ru/index.php?page=book&id=482208
http://lgca.ulspu.ru/Book3.pdf
http://lgca.ulspu.ru/Book2.pdf
http://biblioclub.ru/index.php?page=book&id=467632
http://lgca.ulspu.ru/Book1.pdf

3) bibl.ulspu.ru - caiir Hay4HO# OHOIMOTEKH YIIBIHOBCKOIO TOCYIapPCTBEHHOTO TEIAarorn4eckoro
yHuBepcutera umenu WM. H. YibsHoBa, conepskaliue 3IeKTPOHHBIN KaTallor KHUT U KYpPHAJIOB.

4) DnextpoHHas 6ubnmroreka moprana PODU http://www.rfbr.ru/,

5) Undopmanmonnas cucrema "EnmHoe OKHO JocTyna K 0Opa3oBarelbHBIM —pecypcam”
http://window.edu.ru/,

6) OnexTpoHHas oubimoreka MEXaHUKO-MaTeMaTHIECKOTO ¢dakynbpTeTa MI'y
http://lib.mexmat.ru/,

7) Ob6pa3zoBarenbhblii mpoekT A. H. Bapruna http://www.ph4s.ru/book_nano.html,

8) MexayHnapoaHslii  Hay4HO-oOpasoBaresibHbIi  caiit  EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup maTemaTtnueckux ypaBHeHUi. YueOHO-
oOpa3oBatenbHas (U3MKO-MaTeMaTuyeckas Onbinoreka. DIeKTpoHHast ONOIMOTEeKa CONEPIKUT
DjVu- u PDF-(aiinel yueOHMKOB, y4eOHBIX IOCOOHI, COOpDHHUKOB 3aad W YIPaXKHEHHH,
KOHCIIEKTOB JICKIUI, MOHOTpaduii, CIPaBOYHUKOB M JUCCEPTALMUI 110 MaTeMaTUKE, MEXaHHUKE
u Qusmnke. Bece Marepuanbl mpuciiaHbl aBTOPAMU M YUTATEISIMU MK B3ATHI U3 MHTEepHETa (M3
WWW apXHBOB OTKPBITOTO JIOCTYIIA),

9) Dnexrponnas oubnmmoreka GOOGLE: http://books.google.ru/,

10) DnexTponnas oubnmoreka usgarenbersa "Bener" http://venec.ulstu.ru/lib/.

11) UnTtepHer-Bepcus xypHana "Ycnexu dusnueckux vayk" http://ufn.ru/.

12) UudopmaninoHHO-CIIpaBOYHas ¥ MOMCKOBas cucrtema http://www.phys.msu.ru/ odurmaibHbIi
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