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Mporpamma ancumnnuHbl "Kocmonorus"; 03.03.02 ®dusuka; npodeccop, a.H. (npodeccop) banakuH A.B. , 3aseaytownii kadenpon, a.H.
(moueHT) Cywkos C.B.

Mporpammy avcumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) banakuH A.b. Kadbenpa
Teopuu OTHoCUTENbHOCTU U rpasuTauun OTaeneHune cmsnku , Alexander.Balakin@kpfu.ru ;
3aBenyowmn kadpeapoi, a.H. (aoueHT) Cywkos C.B. Kagenpa teopnv 0OTHOCUTENBHOCTU U
rpasutaumn OTtaeneHne puamkm , Sergey.Sushkov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnunbl "Kocmonorus” (b1.B.0B.7) sBnsi0TCS n3y4yeHne 0CHOBHbIX METOLOB
1 NOOX000B COBPEMEHHOM KBAHTOBOW TEOPUM Matepumn 1 B3aMMOL4eNCTBYIOWNX Nonen, 3HakoOMCTBO C
KannmbpoBOYHbIMM TEOPUSIMU 1 CTAHAAPTHON MOAENbIO, a TakXe 06CyXAeHMe YCNexoB U TpyoHOCTEN
CTaHOapTHOW MOLENN B KOHTEKCTE COBPEMEHHOM KOCMONOMN.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumnnmnHa BkntodeHa B pasgen " 51.B.[0B.7 OncumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtesbHol nporpammbl 03.03.02 duramka 1 0OTHOCUTCS K AUCLMNIMHAM MO Bblbopy.
OcBauBaetcs Ha 4 kypce, 7 ceMecTp.

Oucumnnuna "KOCMOJOIMM4A " oTHOCKMTCS K 6230BOMY LIMKNY MO HANPaBNEHWIO NOATOTOBKM
03.03.02 "®dunzunka". Obyyarowmncsa nonXeH BNafeTb 3HaHNAMN 1 YMEHbSMU, NONYYEHHBIMU NP
N3y4YeHNM OUCLUUNANH MaTeEMaTMYECKOro U eCTECTBEHHOHAy4YHOro uukna (bnok b.2), a takxe 6a3oBol
yacTun npodpeccrnoHanbHoro umkna (Moaynb "TeopeTtuyeckas gomsnka"). OcsoeHne naHHOM
OMNCLMNANHBI HEOOXOAUMO ONS YCNELWHOro peweHns oby4atowmMmncs Hay4Ho-UccnenoBaTenbCkmx v
Hay4YHO-UHHOBALIMOHHbIX 3a0aY.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwucpoBka
npuobpeTaeMon KOMNeTeHL MU

oK-7 CMOCOBHOCTbLIO K caMoopraHmsaunm n caMoo6pa303aano

CNocobHOCTbIO UCMOMNb30BaTh B MPOECCUOHANBHOM
nesitenbHoCTN 6a30Bble 3HAHUS (PYHOAAMEHTaNbHbIX Pa3nenos
onk-2 mMaremaTuku, co3gasaTb MatemaTnyeckme Mooenu TUMNoBbIX
npogoeccnoHanbHbIX 3a4a4 U MHTEpPNpPeTnpoBaTthb Nony4YeHHble
pes3ynbTartbl C y4eTOM rpaHuL, NpUMEHNMOCTU MOLENEN

CNOCOBHOCTBIO NCMONBb30BaTh CNeLannu3npoBaHHbIe 3HAHUS B
nK-1 obnactu prankn 4nsi OCBOEHNS MPOCUIbHBIX (PU3NYECKMX
ANCUMMIINH

CNOCOBHOCTbIO NPOBOAUTL HayYHbIE NCCNEAOBAHUS B
n3bpaHHo 06nacTn sKCnepuMeHTanbHbIX U (1K)
TEOpPEeTUYECKMX (PUINYECKMX NCCNEef0BaHNIA C MOMOLLbIO
COBPEMEHHO NPMBOPHOI 6a3bl (B TOM YUCNE CNIOXHOMO
gounanyeckoro 0bopynosaHmsl) U MHPOPMALMOHHBIX TEXHONOT A
C Y4ETOM OTEYECTBEHHOI0O U 3apybexHOoro onbita

CMNoCoBHOCTBIO MOMb30BaTLCS COBPEMEHHbLIMY METO4AMM
nKk-5 06paboTkun, aHann3a n CUHTE3a PU3NYECKON NHpopMaLUN B
n3bpaHHo 0bnacTn M3nN4eckmx nccnenoBaHui

Lncpp komneteHLUN

nk-2

B peaynbtate 0CBOEHUS ONCUMMNINHBI CTYAEHT:
1. DONXEH 3HaTb:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTtpaunoHHbiii Homep 6 AE
p p HH

3
Crtpannua 3 us 11. 11! yu

o



Mporpamma ancumnnuHbl "Kocmonorus"; 03.03.02 ®dusuka; npodeccop, a.H. (npodeccop) banakuH A.B. , 3aseaytownii kadenpon, a.H.
(moueHT) Cywkos C.B.

OCHOBHblE NOHATUA U (PaKTbl PENATUBUCTCKON KUHETUKN U TEPMOANHAMUKIN, MaTeMaTnyeckme 1
domnanyeckne oCHOBblI KOCMONOTnN.

2. DONIXEH yMeTb:

YMeTb NOHMUMaTb OCHOBHbIE MPUHLMMbI U NOAX0Abl B KOCMONOTrNN.

3. [ONXeH BnaneTb:

OCHOBHbIMU NpuemMamm BbIYNCEHNIA peﬂﬂTI/IBI/ICTCKOI7I KWHEeTUKN n TepmognHamMmnku,
MaremMatn4eckmMm ocHoesaMm KOCMONOrnn.

CTy,D,eHTbI, 3asepuumsline n3y4eHne OaHHOM ONCUMNAVHBI OONMXHbI:

3HaTb OCHOBHbIE MOCTYNaThl, Nexauwme B OCHOBE COBPEMEHHOW KOCMONOrnn 1 0COY0OeHHOCTU
OCHOBHbIX MPOLLECCOB, NPOMCXOASWMX HA PaHHMX CTaansax asonoumm BeceneHHom, a Takxe Ha
COBPEMEHHOW cTaaunu;

oBnafeTb COBPEMEHHbIMU TEOPETUHECKMMM METOAAMN NCCNenoBaHNS NPOLLECCOB 06pa3oBaHms
KpynHoMaclTabHoi CcTpykTypbl BceneHHoi B paMkax obuei Teopm 0OTHOCUTENbHOCTMN.

4. CTpyKTypa u cogepxaHve AUCLUMNINHLI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMEH B 7 CeMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANs [onycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "OTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunimHe/ MOaynto
TemaTtnyecknu nnaH gUCUMUNAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn":‘)ﬂ;,‘:_r;“b'/ CemMecTpl.omectpa (B yacax) KOHTpOnsi
Nexumn MpakTnueckumelllaboparopHole
3aHATUSA paborbl

Tema 1. OcHoBbI

pPensaTUBUCTCKOM

KWHETUKN U

TepMOaANHAMUKN. nomatHee

BeeneHue B
1.[oBeAeHne s 7 1 6 6 4 3amaHne

acTpoon3unKy: 3Be3abl,

6enble Kapnuku,

HEMNTPOHHbIE 3BE3.bl,

yepHble Oblpbl U

KpOTOBbIE HOPbI.

Tema 2. JoMallHee
2.MaTtemaTtunyeckue 7 2 9 9 4 3apaHve

OCHOBbI KOCMOOrnu.

KOHTpPO/NbHas
3 Tema 3. dusnyeckne v 3 9 9 4 2160E21 a
‘lOCHOBbI KOCMONOTUW. P
PerunctpaumnoHHbIi Homep 6 < 3;;1;'%??(&1:{1;%2
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Mporpamma ancumnnuHbl "Kocmonorus"; 03.03.02 ®dusuka; npodeccop, a.H. (npodeccop) banakuH A.B. , 3aseaytownii kadenpon, a.H.
(moueHT) Cywkos C.B.

Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
Tema 4.
KpynHomacwrabHas
o JomaliHee
4 [CTPYKTYpa BceneHnHon. v 4 6 6 4 3anaHme
"ITeopun obpazoBaHms

ranakTuk n nx

CKONNEeHNN.

Tema 5. Knoyesble

npobnembl pedepat
. COBpPEMEHHOM / : 6 6 2

KOCMOJIOrnu.

Tema . NITorosas 9K3ameH
. 7 0 0 0

doopma KOHTpons

Ntoro 36 36 18

4.2 CopepxaHvue oUCLUNUHDI

Tema 1. OCHOBbI PeNATUBUCTCKON KMHETUKU U TepMoanHaMuKn. BeeaeHune B acTpodom3unky:
3Be3Abl, 6enble KapnnMKu, HEUTPOHHbIE 3Be3[bl, YePHble Ablpbl U KPOTOBbIE HOPbI.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

OCHOBbI PENATUBUCTCKON KUHETUKN N TEPMOANHAMUKM U €€ NPUNOXEHNS K acTPOGU3NKe 1
KocMmonorun. PensiTuBMcTcKoe KMHeTUYECKOoe ypaBHEHWE, BanaHc SHEPrn, UMMynbca U SHTPOMNUK.
PensiTuBncTckas ruapoanHammka n teopusi nnasmbl. MoaenbHble TEH30Pbl 3HEPrnn-UMNybeca.
NokanbHoe TepMOAMHAMNYECKOE U XUMMYeckoe paBHoBecue. Knaccudomkaums ypaBHeHn
cocTosiHus. PaBHoBecKe, YCTONYMBOCTb 1 3BONIOLIMS 3BE3AHbIX CTPYKTYP. 3BE3 bl B COCTOSHUM
KOHBEKTVBHOIO paBHOBECHUS, MONUTPOMbI, 6enble KapAnKn 1 HEMTPOHHbIE 3BE3bl. YepHble Oblpbl 1
KPOTOBblE HOPbI. [OPW3OHTbI U CUHTYNSIPHOCTW.

npakTudeckoe 3aHsitne (6 yaca(os)):

Ccpepuyeckn cUMMeETpUYHas MeTpuka. TeH30p SHEPTMU-UMMYNbCa U YPaBHEHUE COCTOSHUS
naeanbHOWM XNOKOCTU.

naboparopHas pabora (4 4aca(oB)):

YpasHeHve OnneHrenmepa-Bonkosa. Metpuka Weapuwmnbaa.
Tema 2. MaTeMaTuyeckue OCHOBbl KOCMOJIOMMMU.
JNIeKLMoHHOoe 3aHsitne (9 4yaca(os)):

KocMonoruyeckune mogenun (Matematundeckme acnektbl). KocMonormyeckuin npnHumn. HotoToHoBCKas
kKocmonorus. N3otponHble kocmonornyeckne mogeny ®puamaHa-lemetpa-PobeprtcoHa -Yonkepa.
CraumnoHapHble kocmonorunyeckme mogenn. Mogens ne Cutrepa. AHU30TPOMHbIE KOCMONOrNYyeckmne
mopenn. Moaenb KasHepa. Moaenb ¢ MarHUTHbIM MONEM.

npakTnyeckoe 3aHsitne (9 4yaca(os)):

CeoMeTpunsi 04HOPOAHbBIX M3OTPOMHbIX NpocTpaHcTB. MeTpuka PpuamaHa-PobepTcoHa-Yokepa.
OTkpblTas, 3aKkpbiTas 1 NAOcCkas KOCMONOrM4yeckme Moaenmu.

naboparopHas pabora (4 4aca(oB)):

Kocmonornyeckui uneH n metpuka ge Cutrepa. AHM30TPOnHbIE MOAeNn BbsaHkw.
Tema 3. dPusnyeckme oCHOBbl KOCMOJIOTUN.

JNeKLMoHHoe 3aHsiTne (9 4aca(os)):
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Mporpamma ancumnnuHbl "Kocmonorus"; 03.03.02 ®dusuka; npodeccop, a.H. (npodeccop) banakuH A.B. , 3aseaytownii kadenpon, a.H.
(moueHT) Cywkos C.B.

DBONIOLMM N30TPONHON BeceneHHom (cbmsnyeckme acnekTbl). TepMoamMHamMmnyeckoe paBHoBecue u
KWHEeTn4Yeckune npoueccol B pacwmpsowernica BceneHHon. KaHoHnyeckas Teopus opsayen
BceneHHon, TeMnepartypHas UICTOpuUsa 1 OCHOBHble nepuoabl pacwmpenns. MHdpnaumoHHasa ctaons.
PennkTtoBoe nanydeHme. HykneocuHTtes B ropsyen mogenv BeceneHHo.

npakTnyeckoe 3aHsitne (9 4yaca(os)):

Mognenb BceneHHon, 3an0NHEHHOM MblbIO N U3NTYYEHUEM.
naboparopHas pabora (4 4aca(oB)):

WHdonaumoHHas moaens.

Tema 4. KpynHomacwitabHas cTpyktypa BceneHHon. Teopumn o6pa3oBaHnsA ranakTuk U ux
CKonneHum.

JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

paBUTaALMOHHAS HEYCTONYMBOCTb U CTPYKTYpoobpasoBaHue Bo BeceneHHoit. Teopust IxunHca un
BoHHopa. Teopus JIndpwmua. Ssonoumns NePBUYHbLIX BO3MYLLEHUA CKaNSPHOro, BEKTOPHOIO U
TeH3opHoro TnnoB. KpynHomacwrabHas cTpyktypa BeceneHHol. Teopun 06pa3oBaHus ranakTuk u nx
CKOMNEeHnn.

npakTnyeckoe 3aHsitne (6 4aca(os)):

YpaBHeHNs NS cKansipHbIX, BEKTOPHbBIX N TEH30PHbIX BO3MYLLEHWIA.
naboparopHas pabora (4 yaca(oB)):

YpaBHeHNs Ons cKanspHbIX, BEKTOPHbLIX N TEH30PHbIX BO3MYLLEHWIA.
Tema 5. KntoueBbie npo6nembl COBPEMEHHOMN KOCMOOIMN.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

KntoueBble npobnembl coBpeMeHHOR kocmonorumn. Teopus PaHHen BceneHHoi. YckopeHHoe
pacwmpeHne BceneHHoM Ha COBpeMEHHOM aTane: HabnogarenbHble AaHHble U Knaccudrkaums
TeopeTunyeckmx mogenei. Npobnema TeMHon aHeprun. TemHas matepus n npobnema
NVH3UPOBaHNS. HennHerHble 1 HEMUHUManNbHbIE 0606WEHNS TEOPUN TATOTEHNS.

npakTudeckoe 3aHsitne (6 yaca(os)):

OHepreTunyeckue (cunbHoe, cnaboe, ceeTonofobHoe) ycnosus.
naboparopHasi pabora (2 yaca(oB)):

OcHoBHble (hasbl 3BONOLMUN BCENEHHOIA.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSATe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camocTosTensHon [TpyA0eMKOCTb ;%%%:L:?:;Egg;
AducumnnuHel pcemeCTpa pabortbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. OcHoBbl
PENATUBUCTCKON
KUHETUKN W
TepMOONHAMUKW.
NoAroToBK
1 BeeneHve B v 1 ugﬂa?ugerc? 10 JomalHee
‘lacTpodpunsnky: 3se3abl, 3anaHns 3afjaHve
6enble Kapnmku,
HENTPOHHbIE 3BE3pbl,
YepHble Oblipbl U
KPOTOBbIE HOPbI.
Tema 2. nonroToeka
2.MaTtemaTtunyeckme 7 2 |OoomawHero 10 ggxg&;}ee
OCHOBbI KOCMONOI M. 3anaHns
noaroToBka K
3 Tema 3. Pusnyeckme v 3 KgﬂTgoﬁngm 12 KOHTPO/NbHas
"loCHOBbI KOCMONOTUN. T
paboTte pacora
PerucTpaumoHHbiii Homep 6 BAEKTPOHHBIH
B0l VHUBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 4.
KpynHomacwrabHas
o NnoAroToBK
4 |CTPYKTYpa BceneHHon. v 4 ﬂgﬂ a(zug erc? 12 JomallHee
"ITeopun obpazoBaHus 3anaHmus 3apjaHve
ranakTuk n nx
CKOMNEHWN.
Tema 5. Kntouyesble
npobnembl noAroToBka kK
5. - 7 1 T
COBpPEMEHHOU 5 pegoeparty 0 pecpepa
KOCMOSOrn.
WNtoro 54

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Kypc nekumii n npakTM4ecKnx 3aHSTUA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOTUN B
WNHTEPAKTMBHOW CPOPME C XMBbIM ANANOroM MeXy npenonaBaTenem u ctyaeHToM. icnonb3oBaHune
MyNbTUMEONIAHBIX CPeAcTB U NHTepHeTa.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBO€HUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBbI PeNATUBUCTCKOM KMHETUKU U TepMOAUHAMUKU. BBepeHMe B acTPOpU3UKY:
3Be3abl, 6enble KapUKu, HEUTPOHHbIE 3Be3bl, YepHbIe AblPbl U KPOTOBbIE HOPbI.

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

TeH30p aHeprum-umnynbca. KoeapraHTHble 3aKOHbI COXpaHeHUs. YpaBHEHNS COCTOSHUS. [TfeoMeTpus
Weapuwwnnbaoa. BHyTpeHHeEe 1 BHELWHEE CPepryHeCKN CUMMETPUYHbIE peleHns. Penatmesucrckmne
MOLENn CTPoeHNs 3Be3a. YpaBHeHMe rugpocTtaTnyieckoro pasHosecust OnneHreimepa-Bonkosa.
Konnanc 3ee3a, Mopu3oHT cobbiTnid. YepHble obipbl Weapuwmnbna, PeiiccHepa-Hopactpema,
Keppa-HblomaHa. SHepreTunyeckune ycnomsi. KpoToBble HOPbI.

Tema 2. MaTemaTuueckme oCHOBbl KOCMOJIOMMM.
JoMallHee 3agaHue , NpuMepHbie BOMPOCH!:

CeomeTpusi 04HOPOAHOM 1 M30TPONHOM BeeneHHol. MeTpuka PobepTcoHa-Yokepa. Moaenn
3aKpbITON, NPOCTPAHCTBEHHOMIOCKON M OTKpbITON BecenenHon. MeTtpuka noe-Cutrepa.

Tema 3. duanuyeckue oCHOBbl KOCMOJIOTUM.
KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

YpaBHeHne ®puamana. Napametp Xabbna. KpacHoe cmewweHme. MaTepumanbHO- 1
pagvaunHHO-0OMUHMPOBaHHbIE CLeHapumn asonounmn BeeneHnHoi. Nopsiyas mogens BeceneHHom
(cueHapum bonbworo Bapbiea). PenuktoBoe nanyvyeHue. HykneocunHres.

Tema 4. KpynHomaclwitabHas cTpyktypa BceneHHon. Teopuu o6pa3oBaHnsA ranakTuk U uUx
CKOnneHun.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

JXnHcoBckas HeyCTOMYMBOCTb B HBIOTOHOBCKOW Teopun TAroteHus. Kocmonornyeckmne Bo3myLeHms
B OTO. YpaBHeHus nuHeapun3oBaHHO Teopun. CkanspHble, BEKTOPHbIE Y TEH30PHbIE MOLbI
BO3MYyLLEHWNA. DopMMpoBaHME KPYNHO-MacluTabHoi CTPyKTypbl BceneHHoiA.

Tema 5. KntoueBble npo6neMbl COBpeMEHHOW KOCMOJOrUu.
pedepart , NPUMEPHbIE TEMbI:

NHpnsumsa. CoBpeMeHHOE yCKOPEHHOe pacwmpeHune BeenerHoii. Mpobnema TeMHOM aHeprum un
TEMHOW Matepuu.
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Tema . UToroBasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMeHy:
BUNETHI K 9KBAMEHAM

bunet 1.
1.99PenaTtmBMcTCKOE KMHETUYECKOE YpaBHEHWE, banaHC aHeprum, UMMNynbca U aHTPOMUN.
2.99PenvkToBoe n3snyyeHue.

bunert 2.
1.@@Pengatmencrckas ruapognHamMmka n Teopus nnasmol.
2.990cHoBHblE Nepuoabl aBonoLmn BeceneHHO.

bunert 3.
1.9@JlokanbHoe TepMOANHAMNYECKOE N XUMUYECKOe paBHOBECUE.
2.99HykneocuHTes B ropsayen mogenu BeceneHHom.

Buner 4.
1.9 @Knaccnrkauns ypaBHeHUN COCTOSAHNS.
2.99KpynHomacwTabHas cTpykTypa BceneHHoln.

Buner 5.

1.9@PaBHoBecue, yCTOMYMBOCTb M 9BOMIOLMS 3BE3OHbBIX CTPYKTYP.

2.99YCcKopeHHoe paclmpeHne BeceneHHom Ha COBpEMEHHOM aTane: HabnioaatenbHble JaHHbIE U
Knaccugukaums TeopeTnyecknx Mooenen.

Buner 6.

1.993Be3bl B COCTOSHNM KOHBEKTVBHOMO PaBHOBECUSI, NOAUTPONbI, Benble Kapimku.
2.99Teopus OxunHca n boHHopa.

Bunet 7.
1.9@HenTpoHHblE 3BE31bI.
2.99l1pobnema TEMHOIN 3HEPruu.

Buner 8.
1.@@KocMmonornyecknin npuHUUN. HotoTOHOBCKAsA KOCMOOT M.
2.99TemHasa matepus n Nnpobnema NMH3NPOBAHNS.

Bunert 9.

1.©@/130TponHble kocmonornyeckmne mooenn ®puamaHa-Ilemetrpa-PobepTtcoHa-Yonkepa.
2.99HennHeHble N HEMUHMMANbHBIE 0606WEHNS TEOPUN TATOTEHUS.

Bunet 10.

1.99CTraumnoHapHble kocMonornyeckne mogenu. Mogenb ne Cutrepa.

2.9/ HpnaumoHHas ctagns pacwmpeHns BeceneHHoM.

Bunet 11.

1.9@AHN30TpONHbIE KOCMONorudeckne mogenn. Mogenb KasHepa.

2.99Teopus Jlndpumua.

bunet 12.

1.9@AHN30TPONHAsA KOCMONOrnyeckas Moaesnb C MarHUTHbIM NONEM.

2.990B0NOUNSA NEPBMNYHbIX BO3MYLLEHWI CKaNnspHOro, BEKTOPHOIO 1 TEH30PHOMO TUMOB.

7.1. OcHOBHas nuTeparypa:
JNlykaw B.H., Muxeesa E.B., ®usnyeckasa kocmonorus. - M.: dnamatnut, 2012. - 404 c.
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http://e.lanbook.com/view/book/5279/
http://rffi.molnet.ru/rffi/ru/books/o_26680 (cant PODI)

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

BeckuH B.C. 'paBuTaumsa n actpodusuka. - M.: duamatnut, 2009. - 158 c.
http://e.lanbook.com/books/element.php?pl1_id=2114

7.2. JlononHuTenbHasa nuteparypa:
Mpn6 A.A. OCHOBHbIE NPeACcTaBNEHNS COBPEMEHHOM KocMonorum. - M.: duamartnmt, 2008. - 108 c.
http://e.lanbook.com/books/element.php?pl1_id=2168

Teopusi OTHOCUTENBHOCTHU, rpasmTauns n reomeTpus = Relativity, gravity and geometry :
MexayHaponHas koHpepeHums "Petrov 2010 Anniversary Symposium on General Relativity and
Gravitation", 1-6 Hos6ps 2010, KazaHb : Tpyabl / [cocT.: A.B. AMnHoBa, C.B. CywkoBs].? KazaHsb :
KasaHckuin yHusepcutert, 2010 .7 274 c.: vn.

7.3. UHTepHeT-pecypcChbl:

ApPXVB 9NEKTPOHHbIX NyOAMKauuiA Hay4YHbIX CTaTein - www.arxiv.org

Bubnuoteka EqWorld MUP MATEMATUYECKNX YPABHEHWW - http://eqworld.ipmnet.ru/indexr.htm
Cant kadpeapbl Teopun OTHOCUTENBHOCTM U rpasuTauumn KAPY - http://old.kpfu.ru/fé/k6/index.php

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

AnekTpPoHHO-6ubNnoTeyHas cuctema - http://www.knigafund.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune agncumnnuHbl "Kocmonorusa" npegnonaraet UCNonb3oBaHne cneayouero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON YyNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnaekTaums
MyNbTUMEAVNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMBYyHbI MpenonaBaTens,
BK/IOYaoLWen Tay-CKPUH MOHMUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIA KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [Npenonasarenb MMeET BO3MOXHOCTb NIErKo
yrnpaBnsiTb BCE CUCTEMOW, HE OTX0AS OT TPMOYHbI, YTO NO3BONSIET NPOBOAMTDL NEKLMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 AOCTYNHOW ONst HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Beex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOnonoCHbIM
LOCTYNOM B CeTb MHTEpHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoOe obecneyeHue.
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Y4yebHo-MeToOmnyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTydeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradPoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy ULMPOBOro KOHTEHTA Y4ebOHO-MEeTOAMYECKON NuTepaTypbl Onsl By30B C
ycnosueM obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKNIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusm ¢

MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmaM HoBbix PIrOC
BMO.

YyebHble ayamTopun Onsi NPoBeAeHNs NEKLMOHHbIX 1 NPaKTUYecKmx 3aHATuin. MynbTMeonitHoe
obopynoBaHune (HOyTOyK, MPOEKTOP, NPE3eHTEP, 3KPaH, KOMOHKMN).

MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BINO n yyebHbiM nnaHom no
HanpasneHnio 03.03.02 "®unaunka" n npopuno NOAroTOBKN He NPenyCMOTPEHO .
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(moueHT) Cywkos C.B.

ABTOpP(bI):
BanakuH A.B.

Cyuwkos C.B.

n n 201 .

PeueH3eHT(bl):
Monos A.A.

n n 201 .
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