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Mporpamma gucumnnuHbl "Teopus rpasuTtaumn”; 03.03.02 dusuka; ooUeHT, K.H. (goueHT) davwes P.A.

Mporpammy avcumnnvHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Janwes P.A. Kadeapa Teopum
OTHOCMTENbHOCTK 1 rpasuTaumm OTaeneHme omsunkm , Rinat.Daishev@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnudbl (mooyns) b1.B.[B.6. "Teopusa rpasutaumnn” SBnsetcs 3HaKOMCTBO C
OCHOBamu 0bLiei Teopun OTHOCUTENbHOCTU, C OCHOBHBIMU UAESIMM, NEXALMMN B OCHOBE 3TOWA
Teopun TAroTeHWs; 3HaKOMCTBO C OCHOBaMM anbTepHaTMBHbBIX TEOPWIA rpaBUTaLnn, MetTogamm
TEOpPeTNYECKOro NccnenoBaHns nonen TAroTeHns, NPUMeHsIeMbIM B COBPEMEHHON Teopun
rpaBuTaunmn.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucumnnmnHa BkntodeHa B pasgen " 51.B.[0B.6 ducumnnumHbl (Mogynn)" OCHOBHOM
obpasoBaTtesbHol nporpammbl 03.03.02 duramka 1 0OTHOCUTCS K AUCUMNIMHAM MO Bblbopy.
OcBaunBaeTcs Ha 3 kypce, 5, 6 cemecTpbl.

OucumnnnHa b1.B.[B.6 "Teopus rpasutaumm” BXoAUT B NPOGECCUOHANBHbBIN LMK AUCLUMANH, KypC
LMCLMNANH NO BbIGOPY.

[Ns OCBOEHWUS ANCUMMNANHBI CTYOEHT LOMIXEH BNaAeTb OCHOBaM/ MaTeMaTM4yeckoro aHanmaa,
aHanMTN4YeCcKon reoMeTpun, Teopun ancdepeHumnanbHbIX ypaBHEHNA, METOA0B MaTeMaTNYeCKoi
PU3NKK, BNEKTPOANHAMMKM, CrieunanbHON TEOPMN OTHOCUTENBHOCTI, TEOPUW TPYMM, PUMAHOBOM
reomMeTpuu.

3HaHus, NoNyYeHHble B pe3ynbTaTe 0CBOEHUSI JaHHOMO Kypca, HeobX0AMMbl ANSt N3yHEHUS
OanbHenWyXx pasnenos COBPEMEHHO Teopmm Nons, KOCMONOrUK, KBAHTOBOW TEOpUK Mons.

3. KomneteHuuu obyyarowlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

PacwmdppoBka
npuobpeTaemMon KOMNeTeHL MU
CNocoBHOCTbIO UCMONb30BaTh B MO3HABATENIbHOM U
OK-1 npodpeccrnoHanbHom aesTenbHoCT 6a30Bble 3HaHNS B obnacTu
MaTemMaTuKN N eCTEeCTBEHHbIX HayK

CNoCcobHOCTbIO npmo6peTaTb HOBbI€ 3HAHUA, NCNOb3YyA

LLndop komMneTeHUUn

0K-3 coBpeMeHHble obpasoBaTefibHble U MHPOPMALNOHHbIE
TexXHonorum

k-1 CNocoBHOCTLIO MCMOMIb30BaTh 6a30Bble TEOPETUYECKNE 3HAHUSA
NS peleHns NpodeccnoHanbHbIX 3aa0ad
CMNoCcoBHOCTbIO MOHUMATL M U3naratb nosy4yaemyro

nk-10 MHGPOPMaLNIO 1 NPeaCcTaBnsATb pe3ynbTaTbl U3NYECKNX
nccnenoBaHnin

k-2 CMOCOBHOCTBIO NPUMEHSITh Ha NpakTuke 6a30Bble

npodpeccmoHanbHble HaBblKK

CNOCOBHOCTBIO UCMONb30BaTh CNELMANN3NPOBAHHBIE 3HAHNS B
nk-4 obnactn om3nKn ons 0OCBOEHUS NPOGUIbHBIX PU3NYECKUX
OVCUUNIIVH (B COOTBETCTBUMN C NPOCPUIEM MOArOTOBKN)

CMOCOBHOCTBIO NPUMEHSITb Ha NpakTuke 6a3oBble
obwenpogeccnmoHanbHble 3HaHMA TEOPUN 1 METOLO0B
dPU3NYECKMX NCCnegoBaHuin (B COOTBETCTBUM C NPOdnnem
NoAroTOBKN)
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Mporpamma gucumnnuHbl "Teopus rpasuTtaumn”; 03.03.02 dusuka; ooUeHT, K.H. (goueHT) davwes P.A.

Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOBHOCTBIO NONb30BaTHCS COBpPEMEHHbIMI METOOAMU
nK-6 06paboTkun, aHann3a n CMHTe3a YU3NYeCcKoin nHgopmaumm (B
COOTBETCTBUM C NpOdonnemM NOAroToOBKN)

Lncpp komneteHLUN

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

3HaTb OCHOBHbIE MOCTyNaThl, Nexaline B OCHOBE 00LWe TEOPMM OTHOCUTENBHOCTM U APYrUX TEOPWA,
NMEIOLWMNX LLeNblO OnrcaHne Nons TAroTeHns; 3HaTb BbIBOL, YPaBHEHU rPaBUTALMOHHOIO Nons B
OTO, oCHOBHblE 3hEKTbI 0OLWEN TEOPUM OTHOCUTENIBHOCTW; MOHMMAaTb 0COOEHHOCTM OUINYECKMX
NPOLECCOB, NPONCXOASLWNE B CUMbHBIX FPAaBUTALMOHHbIX MONSX; UMETb NpeacTaBneHne o npobneme
SHEepPrumn-mmnynbca rpaBUTaLMoOHHOro NoNs, 0 Npobneme rpaBUTaALMOHHBIX BOMH B 0bLWiein Teopun
OTHOCUTENbHOCTWU;

3. 0OMXEH BnageTb:

OBNafeTb COBPEMEHHbIMU MaTeMaTUYECKNMM N TEOPETUYECKUMN METOAAMN UCCNEO0BAHNS NONEN
TArOTEHMS, MPUMEHSIEMbIMU B 00LLEl TEOPUN OTHOCUTENBHOCTH.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

CTy,D,eHTbI, 3asepuumsline n3y4eHune OaHHOM ANCUMNNVHBI OONMXHbI:

1. 3HaTb OCHOBHblE MOCTYNaThl, Nexaume B OCHoBe 00LWel TEOPUN OTHOCUTENBHOCTM U APYrUX
TEOPWIA, MEIOLMNX LIENbIO ONUcaHne Nons TAroTeHWs; BbIBOL YPaBHEHWIA TPaBUTALMOHHOIO NONS B
OTO, ocHOBHble adpeKTbI 0OLWEN TEOPUN OTHOCUTENBHOCTMU;

2. NOHMMaTb 0COBEHHOCTU PU3MYECKUX NPOLIECCOB, MPOUCXOOAWME B CUNbHBIX FPaBUTALMOHHBIX
nonsx;

3. MMeTb NpeacTasneHne o Npobneme sHePrun-nMNynbeca rpaBUTaLMOHHOrO Nonsi, o npobneme
rpaBUTaLMOHHbIX BOJH B 00LLIE TEOPUN OTHOCUTENIBHOCTY;

4. 0BNafeTb COBPEMEHHBIMM TEOPETUYECKMMMN METOAAMU UCCNELOBAHNS MONENA TArOTEHUS,
NPUMEHSEMbIMM B 0OLWEA TEOPUN OTHOCUTENBHOCTMW.

5. AEMOHCTPMPOBATb CNOCOOHOCTb U FOTOBHOCTb MPUMEHSATb MNONYYEeHHbIE 3HAHWUS ONS peleHns
3a4ay4, BO3HMKAOWMX NPU onnucaHnmn omanyeckmx npoLeccoB, MPOUCXOASIWNX B CUMbHbIX
rpaBUTALMNOHHbIX MOMSIX, HECTAUNOHAPHbIX FPaBUTALMOHHbIX MOMSX; NPV ONMCaHNN
acTpPodOM3NYECKMX U KOCMONOTMYECKMX SIBNEHNIA.

4. CTpyKkTypa 1 cogepxaHue AUCLUNMUHBI MOAyns
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHnL(bl) 216 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI OTCYTCTBYET B 5 CEMeCTpe; 9k3aMeH B 6 ceMecTpe.

CyMMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MUHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 bannos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA
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Mporpamma gucumnnuHbl "Teopus rpasuTtaumn”; 03.03.02 dusuka; ooUeHT, K.H. (goueHT) davwes P.A.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl

N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi

Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 1.
["paBuTauLMOHHOE Non YCTHbI on

1 | pasutaumnoHHoe none 5 1.2 8 0 0 c onpoc
B PENATUBUCTCKOMN
MexaHuKe.

Tema 2. YpaBHeHus
rpaBUTaLMOHHOrO Nons
OVHWTEenHa. YCTHbIN onpoc

2. MpunbnnxeHHble S 3.4 10 0 0
YpaBHEHUS
rpaBUTaLMOHHOrO Nons.

Tema 3. Teopum
TArOTEHUS, OTNINYHbIE OT YCTHbIN onpoc

3. obLwer Teopun 6 5 4 8 0
OTHOCUTENbHOCTH.

Tema 4. PeweHne Egﬁ;miggoe

Weapuwunbaa.

4. r apuumnena. 6 7,8 4 8 0 3apnaHue

paBUTaALMOHHbIN Y CTHBI OMDOC

Konnanc. P

Tema 5. o

AkcuranbHocuMMeTpudeckue %CMTCbeh;Mel_?:ggc

nons TAroTeHns.

5. MoeTpMKaoBeeVmﬂ N 6 9,10 6 8 0 nomatuiHee
Nesun-Yumsuta. Metpuka saflaHne
Keppa.

Tema 6. [MncbMeHHoe
Pengatueucrtckoe nomaliHee

6. KMHeTun4yeckoe : 1,12 6 6 : 3agaHue
ypaBHEHuMe.

YCTHbIN onpoc
Tema 7. YpaBHeH s MNncbmeHHoe

7. [rpaBnTaumMoHHOro nong 6 13,14 4 6 0 nomatuiHee
C NCTOYHMKaMU. 3apaHve
Tema 8. MNpobnema y

o YCTHbI On

8. |Koww B 0beit Teopun 6 14,15 4 6 0 c onpoc
OTHOCUTENbHOCTM.

YCTHbIN onpoc
Tema 9.

[MucbMeHHoe
["paBuTaLMOHHbIE

9. BOJHbI B 00LWel Teopum 6 16,17 4 6 0 ggz:ﬁ;:e
OTHOCUTENbHOCTH.

Tema 10. o
10.|OpTOroHanbHble 6 17,18 4 6 0 YCTHbIIA onpoc

penepbl B OTO.

Tema . NToroeas 6 0 0 0 OK3aMeH

doopma KOHTpons

Ntoro 54 54 0
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Mporpamma gucumnnuHbl "Teopus rpasuTtaumn”; 03.03.02 dusuka; ooUeHT, K.H. (goueHT) davwes P.A.

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. 'paBUTaLUOHHOE NOME B PENATUBUCTCKON MeXaHUKe.
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

rpaBVITaLl,VIOHHOG none B HepeﬂﬂTVIBVICTCKOVI MeXaHuKe. rpaBVITaLl,VIOHHOG none B peﬂﬂTI/IBVICTCKOVI
MeXaHuKe.

Tema 2. YpaBHeHUsi rpaBUTaLLMOHHOIO Nonst AnHwTenHa. MpubnmxeHHble ypaBHeHUs
rpaBUTaLLMOHHOIO NONSI.

neKkuunoHHoe 3aHsitne (10 4aca(os)):

OMNNUPUYECKNIA BbIBOL YPaBHEHU DHWTENHA. BapmaunoHHbI BbIBOL ypaBHEHWUI DRHWTERHA
(BbiBOA MnbbepTta). MpnbnuxeHHble ypaBHEHNS rpaBMTaUMOHHOro nons. Cnabbie rpaBUTaLMOHHbIE
BOJIHbI B IMHEAPU30BAHHON TEOPUU TAFOTEHUS.

Tema 3. Teopum TAroTEHUS, OTIMYHbIE OT OOLLLEeN TEOPUM OTHOCUTENIbHOCTM.
JNIeKLMOHHOoe 3aHsiTue (4 4aca(oB)):

Teopun TAroTeHMS, OTNNYHbIE OT 0bLEel TEOPUN OTHOCUTENIbHOCTH.
npaKkTudeckoe 3aHsitne (8 yaca(os)):

PensatuencTckasa teopus rpasutaumm JloryHosa.

Tema 4. PeweHue LLsapuwunbpa. NpaBUuTaLMOHHbINA Konnanc.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

LleHTpanbHo-cummeTpuyeckme nong taroteHns. Pewerne Weapuwnnbaa. [paBntaumoHHbIN
Konnarc cgpepudeckoro Tena n 4épHole abipbl. MeTtpuka JlemeTpa. ['paBntaLMOHHbIN Konnanc
nblIeBuOHON capepsbl (peweHne TonmeHa).

npakTudeckoe 3aHsitne (8 yaca(os)):

LBsnxeHune I'IpO6HbIX 4yacTtuy B none LUBale,LIJVIﬂb,D,a. CwmelneHne nepurennsa nnaHeTbl, OTKNIOHEHUE
nyda ceBeTta, KpacHoOe CMeLleHne B MNosie TAroteHns ConHua.

Tema 5. AkcuanbHocMMmMeTpuyeckme nons taroteHusi. Metpuka Benns -- Jleen-Husura.
MeTtpuka Keppa.

JNleKLMoHHoe 3aHsiTne (6 4yaca(oB)):

AkcunanbHocummeTpudeckme nong taroteHna. Metpuka Benng -- Jlesn-Hmsuta. Metpuka Keppa.
Bpauwarowmecs 4epHbie Obipbl.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

PeweHune Kyp3oHa. PeweHne Kanropogosa. CnoxeHve peweHunin ypaBHeHU Nonsa B MeTpuke Beinnsa
-- lesn-Yusuta. Metpuka Keppa.

Tema 6. PenaTnBucTckoe KuHeTM4eCcKoe ypaBHeHuMe.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

PenaTtusmcrckoe knHetnyeckoe ypasHeHue, onepatop KapraHa. IHTerpan CToNKHOBEHWA
BonbumMaHa. YpaBHeHMS nepeHoca 1 3aKOoHbl COXpaHeHus. YpaBHeHus banaHca yicna 4actul, 1
aHeprum-nmnynbca. YpasHeHue 6anaHca sHTponun, H-teopema bonbumaHa. JlokanbHoe v
rnobanbHoe TEPMOANHAMMNYECKOE paBHOBECUE. PaBHOBECHbIE (DYHKLMM pacnpeneneHuns, oyHKLnS
pacnpegeneHuns OTTHepa. BoipoxaeHHbIn penatusnctckuii ras depmu-Iupaka.

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

JnHamunyeckoe n ctatucTnyeckoe onvcaHue cucTem vactul. Penatmemncrckoe gpasosoe
NPOCTPaHCTBO, PENSATUBUCTCKM MHBAPUAHTHAA PyHKUUS pacnpeneneHuns. Penatnemucrckoe
KMHeTn4eckoe ypasHeHune, onepatop KaprtaHa. MoMeHTbl chyHKUMM pacnpenenenns. [Npumepsl
paBHOBECHbIX pacrnpeneneHuin. Pacyér MakpocKonnyeckux MOMEHTOB PaBHOBECHbIX (DYHKLINIA
pacnpeneneHuns.

Tema 7. YpaBHEHUs rpaBUTALLMOHHOIO NOMSi C UICTOYHUKAMM.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

YpaBHeHUs rpaBMTaUMOHHOrO Nonsi C UCTOYHUKAMU. PaBHOBECHOE pacnpeneneHme nneanbHoro
raza yactuy B OTO. Teopema YepHukosa. [Npon3BoacTBO YacTul, B KOCMONOrnm n 06o6wweHHoe
TepMOAMHAMMNYECKOe paBHOBECKE.

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

KTPOHHEBH
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Mporpamma gucumnnuHbl "Teopus rpasuTtaumn”; 03.03.02 dusuka; ooUeHT, K.H. (goueHT) davwes P.A.

PaBHOBeCHOe pacnpeneneHne naeanbHoOro (3apsXeHHOro U He3aps>XXEHHOro, MaCCUBHOMO U
6e3maccoBoro) rasa yacTtuu B OTO. PaBHOBeCHOE pacrnpeeneHne noeanbHom (3apsixxeHHol 1
He3apsXeHHOW) XUOKOCTMW.

Tema 8. NMpob6bnema Kowim B 06111 TEOPUM OTHOCUTENIBHOCTM.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

ClmBKa peweHnii ypaBHEHWU rpaBUTaLNMOHHOMO Nons B obLwel Teopun oTHOCUTENbHOCTU. Teopema
Bupkroda. Kocmonorunyeckoe pewenne Oe-Cuttepa. MNMpobnema Kowwn B 0beir Teopun
OTHOCMUTENIbHOCTMW.

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

Mpobnema Kowwn B HopMasnbHbIx ["ayccoBbIX KOOpAMHATax B BaKyyMHOM NMPOCTPAHCTBE-BPEMEHU U
NS cnyvyas naeanbHON XUAKOCTH.

Tema 9. MpaBUTaLMOHHbBIE BOJIHbI B OOLLLEN TEOPUN OTHOCUTENIbHOCTM.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

"paBnTaAUMOHHbBIE BOMHbI B 00LLE TEOPUN OTHOCUTENBHOCTU. Y AapHbIE rPaBMTaLMOHHbIE BOMHbI B
Bakyyme. Pa3pbiB Anamapa. Teopema JInxHepoBmnya 0 xapakTeprucTMYeCcKmMx MHOroobpasnsx
ypaBHeHuin Makceenna un SinHwTerHa. NpocTtpaHcTBa SnHWTenHa. Anrebpanyeckas
Kknaccudgpukaums nonen taroteHns. Knaccudgomkauus lNMetpoea v N30TpOonHble BEKTOPHbIE MONS.
Kputepun rpasmtaumoHHOro nanydeHus: kputepuia lNupaHu, nepsbin n BTOpon kputepumn béns,
Kputepun JInxHeposmya n 3ebMaHoBa.

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

Ob61bEéMHas rpaButaunoHHas BonHa. lNMpoctpaHcTea diiHwTeHA. Anrebpanyeckas knaccmgukaums
nonewn TaroteHms. PacnpocTpaHeHme rpaBmMTaumnoHHbIX BOMH, onTudeckne ckanspsl Cakca.
Cdpepunyeckas rpaButaumoHHas BonHa. Nnockas rpasutaumoHHas BonHa (no KyHary). MNnockas
rpaButaunoHHas BonHa (no bonam - NMupanmn ?-PobuHCoHY). MoOHOXpOMaTUYecKkune rpaBuTaunoOHHbIE
BonHbl. MeTpuka lNepeca.

Tema 10. OpTtoroHanbHblie penepbl B OTO.
JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

TeTpanHbii bopmanuam n coopmanmam HoetomeHa - lNeHpoysa B OTO. YpaBHeHns Makcsenna B
doopmanmame HotomeHa - MNeHpoyaa. MNpeobpasosaHus TeTpan. OnTnyeckne ckansipbl 1
knaccudgpukaums lNetposa B 3TOM doopmanname. ToYHble pelleHns BakyyMHbIX YpaBHEHNIA
OHwWTenHa B npocTpaHcTBax-spemeHax tuna lll u N no lNMeTtposy ¢ pacwmpeHnem, nony4eHHble ¢
ncrionb3osaHuem cpopmanuama HotomeHa - lNeHpoysa.

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

OpToroHanbHble penepsbl. [[eomeTprnyeckas nHTepnpeTaumsa KoapdnuMeHToB BpaweHns Pruyyun.
OpToHOopMUupoBaHHbIe penepbl 1 doopmynbl PpeHe - Ceppe B OTO. MNapannenbHblin nepeHoc 1
nepeHoc depmu - Yonkepa. YpaBHEHUEe reoge3nyeckoro OTKIOHEHUS.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
N Paznen Cemectn| Henens | camocrostenHoit [TpynoemkocTs g‘:ﬂ%‘g‘;‘o';‘;:;gﬁg;
AucumnnnuvHbl pcemeCTpa pabortbl (B yacax) 260ThI
CTY.eHTOB P
Tema 1.
["paBMTaLMOHHOE none noaroToBska K .
g PensTUBUCTCKOW 5 1.2 YCTHOMY onpocy 8 YCTHbIM ONpoC
MexaHuKe.
Tema 2. YpaBHeHUs
rpaBnTaLnOHHOro Mons
ONHWTENnHa. MoAroToBKa K y
2 MpnbnnxeHHble S 3.4 YCTHOMY Omnpocy 10 yCTHbBIN OMpPOC
ypaBHeHus
rpaBnTaLMOHHOrO Moss.

PernctpaunoHHbin Homep 636917
CtpaHnua 7 ns 13.
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Buaobi
N Paspen Cemect Henens | camocTtositensHon [TpynoOeMKOCTb) g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYL,EHTOB P
Tema 3. Teopum
TArOTEHUS, OTNINYHbIE OT noaroToBka K -
3. obue Teopuu 6 S YCTHOMY onpocy 4 yCTHbIN OMPOC
OTHOCUTENbHOCTW.
noaroToeka
Tema 4. PeweHne noﬂaLUHero 4 nomatuiHee
4 Wsapuwwmnbaa. } 6 78 |sanams 3afaHue
[paBnTaLMOHHbIN LT OTOBKA K
Konnarc. YCTHOMY OMpOCY 2 YCTHbI OnNpocC
Tema 5. noaroToeka
AkcunanbHocummeTpuyeckue NOMaLIHEro 8 AomalHee
5. |MeTpua Boins 6 | 9,10 [samanns Sanane
Nesun-Yusurta. Metpuka MOAroToBKa K 4 .
TH
Keppa. YyCTHOMY Onpocy yCTHEI ONpoC
Tema 6.
6 Pensatusucrckoe 6 1112 Hgﬂgﬂg:r'(g 8 nomauiHee
" [KMHEeTNYeck ’
ypagHeHem(; oe 3anaHus 3afaHue
noaroToeka
omalHee
Tema 7. YpaBHeHUs JOoMallHero 8 gauaHme
7. [rpaBuTaLmMoHHOro nons 6 13,14 [3apaHus
C UCTOYHUKaMW. nooroToBka K .
YCTHOMY OMPOCY 4 YCTHbI OnpocC
Tema 8. MNpobnema
o noaroToeka K o
8. [Koww B obLwei Teopun 6 14,15 OAroToeka 6 YCTHbIA onpoc
OTHOCUTENBHOCTU. yCcTHOMY Onpocy
noaroToeka
;e:;ﬁ'a NOHHbIE foMalHero 2 ggz::]mf °
9.|.P H v 6 16,17 |3a4aHus
BOJHbI B 06LLEel Teopum R ——————
OTHOCUTENbHOCTW. Y
YCTHOMY OMpOCY 2 YCTHbIA onpoc
Tewma 10. noarotoBka K
10.|{OpToroHanbHble 6 17,18 YCTHOMY OMPOCY 2 YCTHbI ONpOC
penepbl B OTO.
Ntoro 72

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Kpr nekumin n npakTn4eckmnx 3aHATUN, OpraHM30BaHHbIX NO CTaH,EI,apTHOVI TeXHOoNnornn B
MHTepaKTMBHOVI doopMe C XMBbIM OManorom mMexay rnpernogasatefniem U CTy4EeHTOM.

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. rpaBVITaLIMOHHoe nosie B penﬂTMBMCTCKOﬁ MeXaHuKe.
YCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

rpaBI/ITaLl,I/IOHHOG none B HepeJ'ISITVIBVICTCKOVI MexaHukKe. rpaBI/ITaLl,I/IOHHOG none B peJ'IFITI/IBI/ICTCKOI7I
MexaHukKe.
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Tema 2. YpaBHeHUS! rpaBUTALMOHHOIO Nons AnHwTenHa. MpubnmxeHHbIe ypaBHEHUS
rpaBMTaLMOHHOro NONs.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

OMNNPUYECKNIA BbIBOL YPaBHEHU DHWTENHA. BapraunoHHbI BbIBOL ypaBHEHWUI DRHWTERHA
(BbiBOA, MMnbbepTa). MprnbnmxeHHble ypaBHEHMS rpaBMTaunoHHoro nons. Cnabble rpaBUTaLMOHHbIE
BOJIHbl B IMHEAPU30BAHHOW Teopumn TaroteHuns. snyyeHne rpaBmtaLMOHHbIX BOJH.

Tema 3. Teopum TAroTEHUSA, OTIMYHbIE OT OOLLLEeN TEOPUM OTHOCUTENIbHOCTM.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Teopuu TAroTeHMs, OTNNYHbIE OT 0OLWEl TEOPUM OTHOCUTENBHOCTU. Penstusucrckas teopus
rpasmTauum JloryHosa.

Tema 4. PeweHue Lsapuwunbga. 'paBuTaLMOHHbINA Konnanc.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

[BnxeHve npobHbix Yactuu B none Weapuwnnbaa. CmeweHne nepurenmnsi NnaHeTbl, OTKNOHEHWE
fiyya cBeTa, KpacHoe cMelleHue B none taroteHns ConHua.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

[paBMTaALMOHHbIA KONNanc cqoepruyeckoro Tena n YeépHole abipbl. ['paBUTaLMOHHbIA Konnanc
nbinesnagHon caepsl.

Tema 5. AkcnanbHocuMMeTpuyeckue nons TaroteHusa. Metpuka Benns -- Jlesn-Yusura.
Metpuka Keppa.

JoMallHee 3agaHue , NpUMepHble BOMPOCHI:
CnoxeHue peweHunii ypaBHeHUn nons B MeTpuke Bennga ? Jlesu-Husuta. Pewenne Kariropogosa.
YCTHbI ONPOC , NPUMepPHble BOMPOCH!:

AkcranbHOCUMMETPUYECKME NoNs TAroTeHNS: onpeneneHue n ceoinctea. PeweHne Kyp3oHa.
Metpuka Keppa.

Tema 6. PenaTnBucTcKkoe KuHeTM4eCckoe ypaBHeHue.
LoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

YpaBHeHus 6anaHca yncna 4acTuu v SHeprum-umnynbca. Pacyét MakpoCcKonM4YeCcKnx MOMEHTOB
PaBHOBECHbIX (PYHKLIMIA pacnpeneneHns. BolipoxaeHHbIn penstusmuctckuii raz @epmum-Lupaka.

Tema 7. YPaBHEHMH rpaBuMTalMOHHOIO NoJjid C UCTOYHUKaMMI.
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

PaBHOBeCHOe pacnpeneneHne naeanbHoro (3aps>XeHHOro N He3apsXeHHOro, MaCCUBHOIO 1
6e3maccoBoro) rasa yactuu B OTO: onpeaeneHne, CBONCTBA, CBSI3b C PENSTUBUCTCKOMN
pPaBHOBECHOWN yHKLMEN pacnpeneneHns. Teopema HepHuKoBa.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

O606LeHHoe TepMoaMHaMMYeckoe paBHoBecue. BoaMOXHOCTb NMPON3BOACTBA YACTMIL, B
NpOCTpaHCTBax-BpeMeHax, oonyckaolmx o606WeHHoe TepMOANHAMNYECKOe PaBHOBECHE.
MpocTeiiune BUObl TAKNX NPOCTPAHCTB-BPEMEH.

Tema 8. NMpob6bnema Kowim B 06111 TEOPUM OTHOCUTENIBHOCTM.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mpobnema Kowwn B HopMasnbHbIx ["ayccoBbIX KoOpAMHAaTax B Clyyae BakyyMHbIX MPOCTPAHCTB-BPEMEH
M Ons cnyyas noeanbHON XMUIAKOCTH.

Tema 9. MpaBUTaLMOHHbIE BOJIHbI B 06LLEe/ TEOPUM OTHOCUTENIbHOCTM.
nomatllHee 3aaaHue , NpPUMepPHbIE BOMPOCHI:

MpocTtpaHcTBa diiHWTERHA. Anrebpandeckas knaccudgoukauns nonew taroteHms. Knaccudpukaums
MeTpoBa n n3oTponHbie BeKTOpHble nons. Knaccudpukaums Oebese n eé cBS3b C knaccudumkaumei
MeTpoBa. Kpntepuun rpaBUTaLlmMoHHOro N3ny4eHns.

YCTHbIA ONpoC , NPUMeEpPHbIE BOMPOCHI:
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"paBuUTaALMOHHbIE BOMHbI B 06LIE TEOPUN OTHOCUTENBHOCTU. Y AapHbIE rpaBUTaUMOHHbIE BOSHbI B
Bakyyme. Pa3pbiB Agamapa. Teopema JInxHepoBmya o xapakTeprUCcTMYEeCKMX MHOFroobpasunsix
ypaBHeHuin MakcBenna n ditHwTeiiHa. NpocTpaHcTBa JitHWTenHa. Anrebpanyeckas knaccudpukaums
nonen taroteHuns. Knaccudgomkaums Netposa n M30TponHble BEKTOPHbIE rnons. Kputepun
rpaBUTaALMOHHOMO U3NyYeHus: Kputepuii [NnpaHu, nepsbiid n BTOpon kputepumn Béng, kputepumn
INuxHepoBuya n 3enbMaHoBa.

Tema 10. OpTtoroHanbHblie penepbl B OTO.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

OpToroHanbHblie penepsbl. FeomeTpuyeckas nHTepnpeTauns KoagUUNEHTOB BpalleHns Pruyyn.
TeTtpagHbii oopmanuam n popmanmam Hotomena ? MNeHpoysa B OTO.

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCH! K 3K3aMeHy:

bunet 1.

1. SMNUpUYECKNin 1 BapmauMOHHbIN BbIBOL, YPaBHEHNA DNHWTERHA.
2. Teopema bupkrodpa. Kocmonornyeckoe pewenne e - Cuttepa.

Buner 2.
1.MpubnnxeHHblEe ypaBHEHNS rPABUTALMOHHOIO NONS.
2. Mpobnema Koww B OTO.

Bunert 3.
1. Cnabble rpaBUTaLMOHHbBIE BOMHbI B IMHEAPW30BAHHON TEOPUN TArOTEHNS
2. MNpocTpaHcTtBa driHWTEHA. Anrebpanyeckas knaccmukauns nonem TAaroTeHms.

Bunert 4.
1. I3ny4yeHmne rpaBuTaunoHHbIX BOMH.
2. OpToroHanbHble penepsbl. [[eoMeTpuyeckas nHTepnpeTaums KoaPMUNEHTOB BpaweHns Pryyu.

Bunert 5.

1. O6bEéMHbIe rpaBNTALMOHHbIE BOMHbI B 0OLEN TEOPUN OTHOCUTENBHOCTH.

2. PaBHOBeCHOe pacnpeneneHne nneanbHoro (3aps>XeHHOro 1 HesapsaXXeHHOro, MaCCMBHOMO U
6e3maccoBoro) rasa yactuu B OTO. Teopema YepHukosa.

Buner 6.

1. LleHTpanbHo-cummMeTpuyeckme nong taroteHns. Pewenne Lsapuwnnbna, pewexve Kpyckana.
2. PaBHOBecHOe pacnpeneneHvne naeanbHon (3apsXXeHHOM 1 He3apsSXXEHHOR) XNIOKOCTN.

Bunet 7.

1. [BuxeHne npobHbix YacTuy B none LWeapuwnnbaa. CMeleHne nepurennsi NnaHeTbl, OTKNOHEHNE
nyya cBeTa, KpacHoe cMelleHne B none taroteHns ConHua. 2. NporsBoACTBO YacTumL, B KOCMOOAM
1 0606lWeHHOe TepMOANHAMUYECKOE PaBHOBECHE.

Buner 8.

1. Penatneucrckas teopus rpasmrtauum JloryHoea.

2. [paBMTaUMOHHbIE BOMHbI B 00LWel Teopumn oTHocuTenbHOCTM. OO bEMHAs rpaBuTaLMOHHas BOMHA.

Bunert 9.

1. paBMTaUMOHHbBIA KONNanc cgpepu4eckoro tena n 4épHole apbipbl. MeTpuka JlemeTtpa.

2. YpapHble rpaBuTaLMOHHbIe BOMHbI B BakyyMe. PaspbiB Agamapa. Teopema JlnxHeposuya o
XapakTepucTnyecknx MHoroobpasmsx ypasHeHnii Makceenna n SiiHwTeiHa.

Bunet 10.

1. 'paBUTaAUNOHHBINA KONNanc nbinesnaHom cgepsbl (peweHne TonMeHa).

2. Kputepui MNupaHun rpaBuTaumoHHOro nany4yeHuns.

BuneTt 11.
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1. AkcmanbHocuMmeTpudeckue nong TaroteHns. Metpuka Beiing -- Jlesu-Husura.
2. lNMeps.biin 1 BTOpOW KpuTEepun bénsa rpaBMTauMOHHOIO U3NYYEHUS.

Bunet 12.
1. PeweHune Kyp3oHa.
2. Kputepuu JluxHeposuya n 3enbMaHoBa rpaBUTaLMOHHOMO N3Ny4eHus.

Bunet 13.
1. PeweHne Kanropogosa. CnoxeHue peleHnii ypaBHeHUn nons B meTpuke Beling - Jlesu-Humsura.
2. OpToHOpMUpOBaHHble pernepbl 1 gopmynbl PpeHe - Ceppe B OTO.

Bunert 14.
1. Npobnema Kowwn B HopManbHbIx ["ayCCcoBbIX KoopaMHaTax Ans cnyvyas naeanbHON XULKOCTH.
2. [NapannenbHbii nepeHoc n nepeHoc depmu - Yornkepa.

Bunet 15.

1. rpaBVITaLI,VIOHHOG none B HepeﬂﬂTI/IBI/ICTCKOVI MeXaHuKe. rpaBVITaLI,VIOHHOG none B
peﬂHTMBMCTCKOM MexaHuke. PaccTtosaHns n NPOMEXYTKN BPEMEHMN.

2. YpaBHeHMe reone3nyeckoro OTKIOHEHMS.

bunet 16.
1. YpaBHeHMS OBUXEHMS YacTuLbl B cnabom rpaBuTaLMOHHOM Mone.
2. TeTpanHbin doopmannam n dpopmanmam HoetomeHa - Nenpoysa B OTO.

bunet 17.
1. paBUTAUNOHHOE BO3OENCTBME MyyKa CBeTa.
2. YpaBHeHus Makceenna B doopmanuame HotomeHa - NeHpoyaa.

Bunert 18.
1. LleHTpanbHO-CUMMETPUYECKME NONSA TATOTEHNS
2. OnTnyeckmne ckanspbl U knaccudoumkaums Netposa B popmanname HotomeHa - NeHpoyaa.

BuneTt 19.
1. I3ny4yeHmne rpaBuTaunoHHbIX BOMH.
2. Knaccudpukaums lNetposa 1 N30TPOMHbIE BEKTOPHbLIE MNONS.

Bunert 20.
1. MoHoxpomartunyeckune rpasmTtaLmoHHbie BoNHbL. MeTtpuka lNepeca.
2. NpeobpasoBaHus TeTpal B oopmanname HotomeHa - NeHpoysa.

7.1. OcHOBHas nuTeparypa:

1.Jlykaw B.H., MuxeeBa E.B., ®dusndeckas kocmonorus. - M.: duamatnut, 2012. - 404 c.
http://e.lanbook.com/view/book/5279/ (n3paTtenbcteo "/laHb")

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

2.beckuH B.C. N'paButaumsa n actpoguauka. - M.: duamarnut, 2009. - 158 c.
http://e.lanbook.com/books/element.php?pl1_id=2114 (u3pnatenbcTso "/laHb")
3.doptoB B.E. SkcTpemanbHble cocTosiHMa BewecTsa. - M.: duamatnut, 2009. - 304 c.
http://e.lanbook.com/books/element.php?pl1_id=2154 (n3pnatenbcTso "/laHb")

7.2. JlononHuTenbHasa nuteparypa:
1.'pn6 A.A. OCHOBHbIE NPeacTaBNeHNs COBPEMEHHON KocMonorum. - M.: duamarnmt, 2008. - 108 c.
http://e.lanbook.com/books/element.php?pl1_id=2168 (u3narenbcTso "/laHb")
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2. ['paButaums n teopus oTHocutenobHocTu. Bbin.29 / ; Hayy.pen.,coct.B.P.Kanroponos . KasaHb :
MN3a-Bo KasaH.yH-ta, 1992 .? 120c. ? bubnwuorp.s koHue cT. ? ISBN 5-7464-0813-1 : 50p. ? ISBN
0320-4294(ISSN). 5 aks.

7.3. UHTepHeT-pecypcChl:

ApXVB aNeKTPOHHbIX Nybnunkauuii Hay4Hblx ctaTei - http:/arxiv.org/

Bubnuoteka EqWorld MUP MATEMATUYECKUX YPABHEHWUW - http://eqworld.ipmnet.ru/indexr.htm
Cant kadpeapbl Teopun OTHOCUTENBHOCTM U rpasuTauun KAPY - http://old.kpfu.ru/f6/k6/index.php

OnekTpoHHas bubnnoTeka MexaHMKo-MaTeMaTnieckoro gakynbteta MoCKoOBCKOro
rocyfnapCTBEHHOro yHusepcureTta - http://lib.mexmat.ru/allbooks.php

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

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

OcBoeHve gucuunnuHbl "Teopusa rpasmutaunn” npeanonaraeTt UCNonb3oBaHUE CReylero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NePCOHANbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYMN B
cetb VIHTepHeT. Bce KoMmnbioTepbl MOAK/TOYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxogaTcsa B €AMHOM JOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
9NEKTPOHHO-bmbnmoTeyHor cucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaB/eH CTyAeHTaM.
9B6C "ZNANIUM.COM" conepXuT Npon3BeneHns KpynHEnwmnx POCCUACKNX YYEHbIX, PyKOBOAMTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbBIX
CNeunanncToB B pasnuyHbix coepax brusHeca. PoHa 61bnMoTekn cOopPMUPOBAH C y4ETOM BCEX
N3MEHEHMNI 06pasoBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnoanyeckme ndaaHms n n3naHus,
BbiNyckaeMmble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHMaM henepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHOM cucteme Mapatenoctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbcta "/laHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrux Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUmn
NepuoanyecKnxX N3aaHnim Nno eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYeCTBY NPOOUbHbBIX HanpasneHui ¢
cobntoaeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

YuebHble ayantopumn ansa nposeneHnsa neKUMoHHbIX U npakTn4eCcknx 3aHATUN.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NaaHoM no
HanpasneHuo 03.03.02 "Pursuka" n npodomnio NOLAroTOBKN He NpeayCMOTPEHO .
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