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Mporpammy oMcumnnuHbl paspabotan(a)(v1) 3aBenytowmii kadenpoi, a.H. (aoueHT) Cywkos C.B.
Kadoenpa teopun oTHOCUTENbHOCTU U rpasuTtauun OTaeneHue pusuku , Sergey.Sushkov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamu ocsoeHns gucumnanHel "®dusmka BbICOKUX aHepruin n kocmonorua” (OAH(M).P.2) asnatotcs
N3y4eHne OCHOBHbIX METOA0B 1 NOAXOL40B COBPEMEHHOM KBAHTOBOW TEOPUM MATEPUN 1
B3aMMOOENCTBYIOLWNX NONEi, 3HAaKOMCTBO C KaNIMOPOBOYHbLIMU TEOPUSIMU U CTaHOAPTHOW MOLEenbto, a
Takxe obcyXaeHne ycnexos 1 TPyAHOCTEN cTaHOapTHOM MO4ENM B KOHTEKCTE COBPEMEHHOW
KOCMONOrnu.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yuebHas aucuunnnHa BkntoydeHa B pasgen " M2.B.2 MNpodeccuoHanbHblit" OCHOBHOW
obpaszoBartenbHoit nporpammbl 011200.68 dursnka n 0THOCUTCS K BapuaTneHoi YyacTtn. OceanBaeTcs
Ha 2 Kypce, 3 ceMecTp.

OucumnnnuHa (M2..P.2) "®usnka BbICOKMX 3HEPruii N KOCMOJIOrNS" OTHOCUTCS K NPoddecCuoHanbHOMy
UMKy OMCLUMNAUH HanpaBneHus ons marmctpos (6nok M.2) no HanpaeneHuto noarotoeky 011200
"®dunsnka", npocounb "Teopetuyeckas n matematmyeckas comasmka". Obyyarowmincs 4ONXeH BnaaeTb
3HaHUSMU U YMEHBAMU, MONYYEHHBbIMU NMPU U3YHEHUN OUCLMMINH MatemMaTnyeckoro un
€CTeCTBEHHOHay4YHoro umkna (bnok b.2), a Takxe 6a30Boi YacTu NPOGECCMOHANBHOMO LUMKNa
(Mopynb "TeopeTtuyeckas pusmka") n aucumnnud b.3.B6 "Obwas Teopunsi OTHOCUTENBHOCTU",
6.3.0B7 "KeHToBast Teopusi nons", AH(M).B1.2 "KanubposoyHble nons", 63.0B3.5 "Kocmonormsa" un
EH.B1.2 "Teopusi cynepcummeTtpuin”. OCBOEHUE OaHHON ANCUMNINHBI HEOOX0AMMO AJ1S YCMEWHOro
pelweHns 0by4arowmMmcs Hay4Ho-MCCnenoBaTeNbCKUX U HAayYHO-MHHOBALMOHHBIX 3a4a4, a TakxXe

L5 HAay4YHO-MCCNeaoBaTeNbCKOM NPaKTUKK MO KaNMOPOBOYHBLIM MOSISM.

3. KomneTteHuumn obyuatowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL U
OK-1
(OBILEKyNbTYPHbIE CMOCOBHOCTbIO IEMOHCTPUPOBATL YriybneHHble 3HaHUS B
KOMNETEHLIN) obnacT MateMaTukm U eCTeCTBEHHbIX HayK
AK-1 CnocobHOCTbIO CBOOOAHO BnageTb pyHaaMeHTalbHbIMM
nammn puaunkm, HeobxoaMMbIMK ans

(npodhbeccmoHanbHble pasnenamu duanku, Heobxon AN5 pelieHi o
KOMMETEHLM) Hay4HO-ccnenoBaTtenbCcknx 3anad (B COOTBETCTBMM CO CBOEWA

MarncTepckom nporpammon)
MK-2 CMOCOBHOCTBIO MCMOIb30BaTb 3HAHNSI COBPEMEHHbIX Npobnem
(npodpbeccmoHanbHble OU3NKN, HOBENLWMX OOCTUXEHUIA (PU3NKU B CBOEN
KOMneTeHuunn) Hay4YHO-UCCnenoBaTenbCkon AeATENIbHOCTM
MNK-7 CnocobHOCTbIO CBOOOAHO BNaaeTb NPOdECCMOHaNbHBIMM
(npodhbeccmoHanbHble 3HaHUSAMU ONS aHann3a U CUHTE3a PU3NYEeCKON NHpopMaLnn
KoMMeTeHuunn) (B COOTBETCTBUM C NPOCOUIEM NOATOTOBKN)
MK-8 CMoCcOBHOCTBLIO NPOBOANTL CBOK MPOECCHMOHANBHYIO
(NnpodheccunoHanbHble OEATENIbHOCTM C Y4EeTOM COUManbHbIX, 9TUHECKNX 1
KoMneTeHuunn) NPUPOLOOXPaHHbIX aCNeKkToB

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:
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OCHOBHbIE MOHATUSA 1 goaKTbl anrebpbl 1 aHanM3a ¢ aHTUKOMMYTUPYIOWMMUX NEPEMEHHBIMU 1 TEOPUI
CynepcUMMeTpUiA; UMeTb NpeacTaBeHne 06 0COBEHHOCTSAX U OCHOBHbIX MAOESX HOBEMLLMX
TEOPETNYECKMX NCCNEeA0BaHUA B 0ONCTY KBAHTOBOW COUINKM.

2. DONXEH yMeTb:

YMETb NMOHUMATb OCHOBHbIE MPUHLMMbI M NOAX04bl B TEOPUM CyneprpasutTaumm n Teopum
CYNepCTPyH;

3. 0ONXEeH BnageTb:

TEXHUKOWN ONGIEPEHUNPOBAHUS U UHTErPUPOBAHUS (OYHKLIMIA CO 3HAYEHUSIMU B TPACCMaHOBOA
anrebpe, a TakxXe OCHOBHbIMM NMPVYEMaMU BbINUCNEHWI B TEOPUN Cyneprpynn 1 Teopum
cynepMHoroobpaswii;

4. nONXeH OEeMOHCTPMPOBaTbL CMOCOOHOCTb M FTOTOBHOCTb:
CTyneHTbl, 3aBepLlINBLINE N3YYEHNE OaHHOW ONCLUMUMANHBI OOMXHbI:

3HaTb OCHOBHbIE MOCTyNaThbl, Nexalune B OCHOBE COBPEMEHHOI KOCMONOrM 1 0COYOEHHOCTY
OCHOBHbIX MPOLIECCOB, NPOUCX0OSWMX HA PaHHMX CTaausax asontounmn BeceneHHom, a Takxe Ha
COBpPEMEHHOW cTaaunu;

0BNafeTb COBPEMEHHbLIMU TEOPETUYECKMMI METOAAMUN UCCNEN0BaHMS NPOLIECCOB 06pa3oBaHUS
KpynHoMmaclTabHol CTpykTypbl BceneHHol B pamkax obLwei Teopumnm OTHOCUTENBHOCTMW.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyNs
Obwas Tpya0EMKOCTb AUCLMIIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4€eT B 3 CeEMeCTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO Ast AOMNycKa K 3a4eTy
28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AuCUMnIMHe/ MOAYNIO
TemaTnyeckum nnaH oUCUUMNAUHbI/MOAYNA

Buabl n yachbl
Paagen ay,aMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime copmbl
N .D.uKnLg:lr;;meu/ Cemechcemecha (B yacax) KOHTponsi
Nekuun MpakTnueckuelaboparopHbie
3aHATUA pa601b|

Tema 1. OcHoBbl

pPenaTUBUCTCKOM

KWHETUKN U

TepMOONHAMUKW. omawHee

BeeneHue B
1|oBCACHNS B 3 1 2 2 0 3amaHue

acTpogoun3uKy: 3se3abl,

6enble Kapnvku,

HENTPOHHbIE 3BE3 b,

yepHble Oblpbl U

KPOTOBbIE HOPBbI.

Tema 2. nomailHee
2.MaTtemaTunyeckue 3 2 3 3 0 3apaHve

OCHOBbl KOCMOJIOTUN.
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Buabl n yacbl
Paspen ayauTopHoOW paboTbl,
Hepens X TPYA0EeMKOCTb TekyLume dpopMbi
N 'DMKIIL:)".IIJ.I-;{?;HH/ CemecrpcemeCTpa (B yacax) KOHTpoOns
neKuM"I'IpaK'rw-lecmeHaﬁopaToprle
3aHATUS paborTbl
3 Tema 3. dunsnyeckune 3 3 3 3 0 Kzg;azﬂbHaﬂ
‘'locHOBbI KOCMONOrnn. P
Tema 4.
KpynHomaclwtabHas
N JomMallHee
4 cTpykTypa BceneHHonm. 3 4 3 3 0 A
"ITeopun obpazoBaHms

ranakTuk n nx

CKOMNEHWNMA.

Tema 5. KntoyeBble

npobnembl oecpepar
. COBPEMEHHOI 3 o 2 2 0

KOCMOOrnu.

Tema . Toroesas 2auer
- 3 0 0 0

doopma KOHTponsA

Ntoro 13 13 0

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. OCHOBbI PeNATUBUCTCKOW KUHETUKU M TepMOAUHaMUKKN. BBesieHne B acTpocpuaunky:
3Be3Abl, 6enble KapMK1, HEUTPOHHbIE 3Be3Mbl, YepHbIe Abipbl U KPOTOBbIE HOPbI.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OCHOBbI PENATUBMCTCKOM KUHETUKM U TEPMOAVHAMUKN N €€ NPUNOXEHUS K aCTPOM3MKe 1
KocMonormun. PenstmBucTckoe KMHeTMYECKOE ypaBHEHME, BanaHc SHeprum, UMMynbca 1 SHTPOMNUN.
PenatmBucTckas rmapoanHammnka u teopust nnas3mbl. MogenbHble TEH30Pbl SHEPTUN-UMMYbCa.
NokanbHoe TEpPMOAMHAMNYECKOE M XMMMYECKoe paBHoBecue. Knaccudpmkaums ypaBHeHM
COCTOSIHMS. PaBHOBecKe, YCTOMYMBOCTb 1 9BOMIOLMS 3BE3AHbIX CTPYKTYP. 3BE3 bl B COCTOSIHUM
KOHBEKTMBHOIrO PaBHOBECUS, MONMTPOMbI, 6enble KApPNNKN U HEMTPOHHbIE 3Be3abl. YepHble Oblpbl U
KPOTOBbIE HOPbIl. TOPU3OHTbI Y CUHTYNSIPHOCTM.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Ccpepuryecku cummeTpuyHas MeTprka. TeH30p SHeprumn-umnynbca 1 ypaBHEHNE COCTOSHUS
noeanbHom Xuaokoctu. YpasHeHne OnneHrenmepa-Bonkosa. Metpuka Weapuwunbaa.

Tema 2. MatemaTuyeckue oCHOBbl KOCMOJIOTUM.
NeKUuMoHHoe 3aHsiTne (3 yaca(os)):

Kocmonorunyeckue monenu (Matematnyeckume acnektbl). KocMonornyeckui npmHumn. HeloTOHOBCKas
Kocmonorus. N3oTponHble kocmonornyeckne mogenu ®puamaHa-lemetpa-PobeptcoHa -Yonkepa.
CraumnoHapHble kocmonorunyeckme mogenn. Mogenb e Cutrepa. AHU30TPOMHbIE KOCMONOrn4yeckmne
mozenn. Monenb KasHepa. Mogenb ¢ MarHUTHbIM NONEM.

npaktnyeckoe 3aHsitne (3 4aca(os)):

"eomMeTpus 0QHOPOAHBLIX U3OTPOMHbLIX NPOCTPaHCTB. MeTprka ®puamaHa-PobepTtcoHa-Yokepa.
OTkpbITas, 3akpblTas U Naockas kocMonorndeckue mogenn. KocMonorm4ecknii YneH n MeTpuka ge
CutTtepa. AHM30TpONHble MOAeNn BbsaHKN.

Tema 3. ®Dusnyeckme oCHOBbl KOCMONOrMMN.
JNIeKLMOHHOoe 3aHsiTne (3 yaca(os)):

DBonoLMM N30TponHoN BeceneHHom (cbmanyeckme acnekTol). TepMoamHamMmyeckoe paBHoBeCUE 1
KWHeTn4eckmne npoueccol B pacwmpsowenca BeceneHHon. KaHoHnyeckas teopus Mopsayen
BceneHHon, TeMnepartypHas UICTOpUS 1 OCHOBHble nepuoabl pacwmpenns. MHdpnaumoHHasa ctaons.
PenukToBoe nsnyyeHne. HykneocuHTes B ropsayen mogenv BeceneHHON.

PerunctpaumnoHHbii Homep 652314 5AE
CtpaHnua 5 ns 10. 111 YHI:I

PHEORM,

it
BEPCHTET

o

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



Mporpamma omcunnnmHbl "®ur3smnka BLICOKMX aHepruii n kocmonorus”; 011200.68 Puanka; 3asenyowmii kadenpoi, 4.H. (aoueHT) Cywkos

npakTudeckoe 3aHsitne (3 yaca(os)):
Mogenb BceneHHo, 3anofnHEHHOM Mbinbio U n3nydyeHneMm. VHnaumoHHaa moaens.

Tema 4. KpynHomacwitabHas cTpyktypa BceneHHon. Teopumn o6pa3oBaHMs ranakTuk U ux
CKOneHun.

JNIeKLMOHHOe 3aHsiTne (3 yaca(os)):

"paBMTaUMOHHAs HEYCTONYMBOCTb U CTPYKTypoobpaloBaHue Bo BeceneHHoit. Teopust IxunHca u
BoHHopa. Teopus JIncpwuua. Ssontoumns NEPBUYHbBIX BO3MYLLEHWUA CKANSPHOIo, BEKTOPHOIO 1
TeH3opHoro Tuno.. KpynHomacwrabHas cTpyktypa BceneHnHoii. Teopumn obpasoBaHnst ranaktuk U nx
CKOMNeHnNn.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

YpaBHeHUs Ans CKansipHbIX, BEKTOPHbBIX Y TEH30PHbIX BO3MYLLEHWIA.
Tema 5. KntoueBble npo6neMbl COBpeMEHHOW KOCMOJIOrUu.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

KntoueBble npobnembl coBpeMeHHoO kocmonorumn. Teopusi PaHHei BceneHHoit. YckopeHHoe
paclwmpeHve BceneHHo Ha COBpeMEHHOM aTane: HabnogarenbHble AaHHbIE U Knaccudrkaums
TeopeTnyeckmx mogenei. Npobnema TeMHon aHeprun. TemHas matepusi n npobnema
NVH3UPOBaHNs. HennHeiHble 1 HEMUHUManNbHbIE 0006WEHNS TEOPUN TATOTEHNS.
npaKkTundeckoe 3aHsitne (2 yaca(os)):

SHepreTuyeckme (cunbHoe, cnaboe, ceetTononobHoe) ycnosusi. OCHOBHbIE ha3bl 3BONOLMM
BCENIeHHOW.

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITENIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
N Paspen Cemect Hepens | camocTositensHon [TpyAo0eMKOCTb ;?‘%%:L';?:;E:g;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyOEeHTOB P
Tema 1. OcHoBbI
pPEenATUBUCTCKOMN
KUHETUKN U
TepMOONHAMUKM.
noar
1 BeeneHue B 3 1 ﬂgﬂ aoujggrl(g 8 JomalluHee
‘lacTpodomanky: 3se3bl, sanaHus 3apaHne
benble Kapnmku,
HEWTPOHHbIE 3BE3Mbl,
YyepHble Oblpbl U
KPOTOBbIE HOPbI.
Tema 2. noaroToBska
2.|MaremaTtuyeckmne 3 2 |oomalwHero 10 ggxs&;;e
OCHOBbI KOCMOOruu. 3apaHng
3 Tema 3. dusnyeckme 3 3 Egﬂggﬁiﬁ%; 10 KOHTPO/NbHas
‘locHOBbI KOCMONOTUN. T
OCHO OCMONOo pabote paboTta
Tema 4.
KpynHomacwTtabHas
o noaroToBk
CTpykTypa BceneHHom. 3 4 ugﬂa?ugerg 10 JomallHee
‘ITeopun obpazoBaHust 3anaHns 3anaHue
ranakTuk n nux
CKOMNEHNN.
Tema 5. KntouyeBble
npobnembl NOAroToBKa K
‘lcoBpemeHHon 3 5 pedbepary 8 pecpepar
KOCMONOrnu.
Ntoro 46
PerncrpaumnoHHblii Homep 652314 DAEKTPOHHEH
Bl VHHBEPCHTET
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

Kpr nekumin n NpPakTU4eCcKmnx 3aHATUN, OpraHM30BaHHbIX MO CTaH,EI,apTHOVI TeEXHONornn B
I/IHTepaKTI/IBHOI7I doopMe C XMBbIM OManorom mMexay rnpernogasatefniem v CTy4EeHTOM. Vicnonb3oBaHue
MyNbTUMELNNHbIX cpencte n MHTepHeTa.

6. OueHOUYHbIE CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBbI PpeNATUBUCTCKOW KMHETUKMU U TepMOAUHaMUKKU. BBeseHne B acTpocpusunky:
3Be3Abl, 6enble Kap/MK1, HEUTPOHHbIE 3Be3Mbl, YepHbie Abipbl U KPOTOBbIE HOPbI.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

TeH3o0p sHeprumn-nmnynbca. KosapnaHTHble 3aKOHbl COXpaHeHus. YpaBHeHUsa coCTosHuS. ['eomeTpus
Wsapuwwunbaoa. BHyTpeHHee n BHElWHee cdpepuyeck CUMMETPUYHbIE peweHuns. Penatusmcrckmne
MOLENV CTPOEHUS 3Be3. YpaBHEHMe rngpoctatmyeckoro pasHosecusa OnneHrerimepa-Bonkosa.
Konnanc 3Be3a, Mopn30oHT cobbiTuii. YepHble apipbl Weapuwunbna, PeliccHepa-Hopactpema,
Keppa-HbiomaHa. SHepreTnyeckue ycnosns. KpotoBble HOPBbI.

Tema 2. MatemaTuueckme oCHOBbl KOCMONOIMM.
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

CeomeTpus 04HOPOOHOM 1 M30TPONHOK BeeneHHol. MeTpuka PobepTcoHa-Yokepa. Mogenn
3aKpbITON, NPOCTPAHCTBEHHOMNIOCKON 1 OTKpbITON BecenenHon. Metpuka ne-Cutrepa.

Tema 3. Dnsnyeckue oCHOBbl KOCMOJIOrMN.
KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

YpaBHeHne ®puamaHa. Napametp Xabbna. KpacHoe cmelleHne. MatepnanbHo- 1
paavaunHHO-LOMUHUPOBaHHbIE cLeHapuy asonoummn BeeneHnHon. ["opsyas monens BeceneHHonm
(cueHapwun bonbworo B3apbiea). PenvkToBoe nanyyeHne. HykneocuHTes.

Tema 4. KpynHomacwitabHas cTpyktypa BceneHHon. Teopumn o6pa3oBaHMsA ranakTmk U ux
CKonneHumn.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

I>XnHcoBcKas HeyCTOMYNMBOCTb B HbIOTOHOBCKOWN TEOpUUN TAroTeHns. Kocmonornyeckne BO3MyLeHus
B OTO. YpaBHeHus nuHeapunsoBaHHo Teopuin. CkansipHble, BEKTOPHbIE Y TEH30PHbIE MOLbI
BO3MyLLEHWNA. DOPMUPOBAHME KPYNHO-MacluTabHow CTPyKTypbl BceneHHoiA.

Tema 5. KnroueBble npo6nembl COBPpeMEeHHOM KOCMONOrUN.
pedoepart , NpUMEpPHbIE TEMbI:

Nucpnsaums. CoBpeMeHHOe yCckopeHHOoe paclumpeHune BeceneHHol. [pobnema TEMHON 3Heprum
TEMHOW Matepuu.

Tema . UToroesasi popma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy:
BUNETHI K 9KBAMEHAM

Bunert 1.
1.99PenaTtmBMcTCKOE KMHETUYECKOE YpaBHEHME, banaHC aHeprum, UMMNynbca U SHTPOMUN.
2.99PenvkToBOE N3NyyYeHNe.

Buner 2.
1.9@Penarmsncrckas rugpoamMHamMmka n Teopus nnasmel.
2.990cHOoBHble Nepunogpl 3BonoLmMM BceneHHON.

Bunert 3.
1.9 @JlokanbHoe TepMOONHAMNYECKOE U XMMUYECKOe paBHOBECKE.
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2.99HykneocuHTes B ropsyen monenv BeceneHHom.

buner 4.
1.9 @Knaccndrkauns ypaBHEHUN COCTOSAHNS.
2.99KpynHomacwTabHas cTpykTypa BceneHHoln.

Bunert 5.

1.9@PaBHoBecue, yCTOMYMBOCTb M 3BOMIOLMSA 3BE3OHbBIX CTPYKTYP.

2.99YCcKopeHHoe pacwupeHre BeceneHHoM Ha COBpeMEHHOM aTane: HabnioaatenbHble JaHHbIE U
Knaccugukaums TeopeTnyecknx Mooenen.

Buner 6.

1.993Be3bl B COCTOSIHUM KOHBEKTVMBHOIO PaBHOBECKS, MONMUTPONMbI, 6enble Kapnuku.
2.99Teopusa OxuHca n boHHopa.

Bunet 7.
1.9@HenTpoHHblE 3BE31bI.
2.99lpobnema TEMHOIN 3HEPruu.

Buner 8.
1.@eKocmonornyecknin npuHLmMmn. HeloTOHOBCKasi KOCMONOTMS.
2.99TeMmHasa matepus n npobnema NMH3NPOBAHNS.

Bunert 9.
1.99130TponHble kocMonornyeckne mogenyn ®puamana-lemerpa-PobeptcoHa-Yonkepa.
2.99HennHeHble N HEMUHMMANbHBIE 0600WEHNS TEOPUN TATOTEHUS.

Bunet 10.

1.9@CraunoHapHble kocMonormnyeckne mogenu. Mogenb ge Cuttepa.

2.9/ HpnsaumoHHas ctagns pacwmnpeHns BeceneHHo.

Bunet 11.

1.99AHN30TpONHbLIE KOCMONornyeckne mooenn. Moaenb KasHepa.

2.99Teopus Ilndwmua.

Bunet 12.

1.99AHM30TPOMHAA KOCMONOrMyeckas Moaesnb C MarHUTHbIM NOJIEM.

2.995B0oNOUNSA NEPBUNYHBIX BO3MYLLEHWNIA CKANSPHOro, BEKTOPHOIO 1 TEH30PHOIO TUMOB.

7.1. OcHOoBHas nuTeparypa:

Jlykaw B.H., Muxeesa E.B., ®usnyeckasa kocmonorus. - M.: dnamatnut, 2012. - 404 c.
http://e.lanbook.com/view/book/5279/

http://rffi.molnet.ru/rffi/ru/books/o_26680 (cant PODUN)

dopToB B.E. OkcTpemanbHble cocTosiHMA BewecTsa. - M.: duamatnut, 2009. - 304 c.
http://e.lanbook.com/books/element.php?pl1_id=2154

BeckuH B.C. ['paButaumsa n actpodpusuka. - M.: duamarnut, 2009. - 158 c.
http://e.lanbook.com/books/element.php?pl1_id=2114

7.2. lononHuTenbHasa nuteparypa:

Mpn6 A.A. OCHOBHbIE NPeACcTaBNEHNS COBPEMEHHOM KocMonorum. - M.: duamartnmt, 2008. - 108 c.
http://e.lanbook.com/books/element.php?pl1_id=2168
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Teopus OTHOCUTENBHOCTHU, rpasuTauns n reomeTpus = Relativity, gravity and geometry :
MexayHaponHas koHpepeHums "Petrov 2010 Anniversary Symposium on General Relativity and
Gravitation", 1-6 Hos16ps 2010, KazaHb : Tpyabl / [cocT.: A.B. AMnHoBa, C.B. Cywkos].? KazaHsb :
KasaHckuin yHusepcutert, 2010 .7 274 c.: vn.

7.3. UHTepHeT-pecypcChbl:

ApPXVB 9NEKTPOHHbIX NyOAMKaUNUiA Hay4YHbIX cTaTein - www.arxiv.org

Bubnuoteka EqWorld MUP MATEMATUYECKUX YPABHEHWI - http://eqworld.ipmnet.ru/indexr.htm
Cant kadpbeapbl TeOpun OTHOCUTENBHOCTM U rpasuTauumn KAPY - http://old.kpfu.ru/f6/k6/index.php

AnekTpoHHas bubnuoTeka MexaHNKo-MaTeMaTnyeckoro doakynbteta MockoBckoro
rocynapcTBeHHOro yHusepcuteta - http://lib.mexmat.ru/allbooks.php

OnekTpoHHO-6ubnnoTeyHas cmuctema - http://www.knigafund.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve ancumnnamHbl "®uamka BbICOKMX SHEPTUIA U KOCMOoNorMa" npegnonaraet UCnonb30BaHne
cnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:

MynbTmMeuiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm noboi Buaeo n ayamo
NHdpopMauunK, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TunoBas KOMMNiekTaums
MyNbTUMEONAHOM ay ANTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPOeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, @ TAKXe MHTEPAKTMBHOW TPpMBYHbI MpenonaBaTens,
BK/OYAIOWWEN Ta4-CKPUH MOHUTOP C AuaroHasnblo He MeHee 22 OWNMOB, NepCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOhoH, 6ecnpoBOAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAIENCHI
noaknoyeHms: USB,audio, HDMI. iHTepakTnBHas TpnbyHa npenofaBaTens SBnsetcs KNo4YeBbiM
9NEMEHTOM yrnpaBneHns, 060 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONIHOLEHHbIM paboynm MecToM npenoaasatens. lNpenonasatenb MMeET BO3MOXHOCTb NErKo
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUS, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 OpYyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW ONs HUX POpPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMOMIb30BaHMEM B NPOLIECCE 0byYeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTuMeguinHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B ceTb MHTEpPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

Y4yebHo-mMeToOmnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUK B
3NEKTPOHHO-bMbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NPeaoCcTaBneH CTyaeHTaM.
OnekTpPoHHO-6ubnNnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMEPOBOro KOHTEHTA Y4ebHO-MEeTOAMYECKON NMTepaTypbl Onsl By30B C
ycnoeuem obs13atenbHOro cobntoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKWNIA 3aKOHHbI JOCTYN K He06Xx0AUMbIM A5si 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsaM HoBbix PIrOC
BIMO.

YyebHble ayaMTopun Onsi NPoBeAeHNs NEKLMOHHbIX U NPakTUYeckmx 3aHAaTuin. MynbTme onitHoe
obopynoBaHme (HOyTOyK, MPOEKTOP, NPE3eHTEP, 3KPaH, KOMIOHKMN).

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n yyebHbIM NnaHoM no
HanpasneHnto 011200.68 "dusnka" n marnctepckon nporpamme Pnamka KOHOLEHCUPOBAHHOIO
COCTOSIHUS .
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