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1. IlepeyeHb MIaHUpPYEMBIX Pe3yJbTATOB O00y4eHHUsI M0 THCHUILINHE, COOTHECEHHBIX C MUIAHU-
PyeMBbIMH pe3yJIbTaTAMM OCBOCHHS 00Pa30BaTeIbHOI MPOrPaMMBbl.

3anaveil qucUIUIUHbL «O011ast TEOPUS OTHOCUTENBEHOCTI SIBJISIETCS 03HAKOMJICHHE CTY/ICHTOB
C COBPEMEHHOM Teopueil siBjeHuH, Habro1atomuxcs Bo BeenenHo.

Bcrogy, rne 3TO J0mycKaeTcsi YpOBHEM 3HAHMM M MOATOTOBKU CTYIEHTOB, MaTepHall
JIEKIIMOHHOI'O Kypca YBS3bIBAE€TCA C COBPEMEHHBIMM MCCIIEIOBAaHHUSAMM B KOCMOJOTrHH. Bce
MPaKTUYECKHE 3aHATUS IMPOBOJATCS B HMHTEpaKTUBHOM (opme. CrenualibHO YKa3bIBAIOTCS TEMBI,
aKTUBHO OOCYXJalInuecs B TeKymed NpodeCCHOHATBHOW HAydyHOW JUTepaType H IIIaHax
JalbHEUIINX padOT B MHCTUTYTaX, B KOTOPBIX CTYJIEHTHI MNIAHUPYIOT MPOXOAUTh HAYUHYIO MPAKTUKY.
Martepuan Kypca yBs3bIBaeTcsi C OOmE(U3NYECKMMH ¥ MaTEMaTHYeCKHUMH JUCIHUILTHHAMH,
U3Y4aeMbIMU CTyJeHTaMHU-(pu3MKaMu (PJIEKTPOJUHAMHUKA, KBAHTOBAas MEXaHHKA, CTATUCTHYECKas
¢u3uka u T. 1.).

Jlucuunnuna HaneneHa Ha opMupoBaHue y o0ydaronierocs oouenpodeccuoHanbHON KOMIETEHIINN:

Pe3ynbTathl ocBo€HUs 00-
Pa30BaTEIBbHON IPOrPAMMBI WNHpukaTopsl
(KOMIIETEHIINN )

Pe3ynbTaThl 00ydeHus mo quciu-
IUTHHE

OIIK - 1.1. [Tpumensier ¢pyHaa-
MEHTaJIbHbBIC M ITPUKIIAIHBIC 3HA-
HUsI, HOBEHUIIINE JOCTHKEHNS B [3HATh (yH/IaMEHTAJIbHBIC UJEH 00-
oOact Gpu3nKo- [11eif TeOpUU OTHOCUTENLHOCTH, C/Ie-
MATEMaTHYECKUX U €CTECTBEH- [TaHHBIC HA MX OCHOBE NPEACKa3aHUs
HBIX HAYK JUTS PEIICHHUS MOCTaB- (OCHOBHBIX HAOM01aeMbIX 3G HEKTOB
JIEHHBIX 3a/1a4 [IPU POBEJICHUH [B KOCMOJIOTHH U PE3yIbTaThl COBpE-
HAYYHBIX PabOT, AaHATMTHIECKUX MEHHBIX HAOIIOJEHUI.

1 (MJI1) MPOEKTHBIX HCCIe10Ba-
Hull B n30paHHOM 001acTH Mpo-
(heccroHaIBHOMN NESITEIBHOCTH.

OIIK-1. CnocobeH npume-
HATH (DyHIaMEHTAJIbHbIE U
MpPUKJIaJHbIE 3HAHUS B 00-
nacTh (pU3HKO- 'YMeTb HaXOUTh TOUHBIE U TPUOIIH-
MaTeMaTHIeCKHX 1 (HITH) PKEHHBIE PEIICHUs YpaBHEHUN DWH-
eCTECTBEHHBIX HAYK JUTS [TeiTHA ¥ OMKUCHIBATH HA UX OCHOBE

perieHns podhecCuoHab- OIIK - 1.2. IIpuMeHsIeT COBPe-  [i3BecTHBIC HAGTIOIaeMbIE SBIICHHS.
IMCHHBIC OKCIICPUMCHTAJIBHBIC 1

TEOpETUIECKHE METO b, UH(pOP-
MaITMOHHBIE TEXHOJIOTHUH JIJIS
pelleHus: MOCTaBIEHHBIX 3a7a4
[PY MPOBEICHUN HAYIHBIX pa-
00T, aHATUTUYECKUX U (WITH)
MMPOCKTHBIX UCCIICIOBAaHUH B H3-
OpaHHO 06nacTu nmpodeccuo-
HAJIBHOM ESITETbHOCTH.

HBIX 33714, B TOM YHCIIE B
chepe megaroruueckoit sie-
ITETTLHOCTH.

Baaaers ocHOBaMH pUMaHOBOM Te€0-
METPUU U OCHOBHBIMH MPUOIUKEH-
HBIMW METOJaMU, UCITIOJIb3YyEMBIMU B
00111e#1 TEOpUH OTHOCUTENBHOCTH.

2. MecTO TMCHMIIMHBI B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMbl

Jucuumnimna «O01mas Teopust OTHOCUTEIBHOCTHY U3y4aeTcs B OCEHHEM CEMECTpe CTyIEeHTaMU
MIEPBOTO M BTOPOTO Kypca MarucTparypbl (Gu3ndeckoro (akyibTeTa, 0OyJalonMMHCS 110 Harpasiie-
Huto noarotosku 03.04.02 ®dusuka. Kypce sBisercss ogHON U3 MpodhecCHOHATBHBIX AUCIUIIINH 110 BbI-
0opy, peanm3yemMbix kadenpoil TeopeTudeckoil ¢uznku. Ocoboe BHUMAHHE YACIACTCS YMEHHUIO Jie-
JaTh OLIGHKU PA3JIUYHBIX (PU3UUECKUX XapAKTEPUCTHK. DTOT HABBIK, KOTOPBIH OCHOBAaH Ha INIyOOKOM
Ka4yeCTBEHHOM ITOHMMAaHWHU SIBJICHHH, MPAKTHYECKH MOJIHOCTHIO OTCYTCTBYET Yy CTYIEHTOB IIOCHE
okoHYaHus OakanaBpuara. [loaTromy mosmpobHoe o0cyxaeHne pu3nIeckoro cMpiciia OCHOBHBIX MOHS-
TUH OOIel TEOpUU OTHOCUTENIBHOCTH M OOyueHHE MEeToJlaM WX MPUMEHEHUS JIs WHTEpIpeTaluu
KOCMOJIOTMYECKHX SIBJICHHUH SBJISIETCS BeChbMa BaXKHBIM U OYZET MOJIE3HBIM KaK MPU U3YYEHHH APYTUX
KYpCOB, TaK U B OyayIie npodeccuoHaaIbHOM ASSITEIPHOCTH BRITYCKHUKOB (pr3nyeckoro GakynbpTeTa
HI'Y.



3. TpynoémMkocTh TUCHUILINHBI B 324ETHBIX €IMHUIIAX C YKA3aHHEM KOJHYECTBA aKa/eMHU-
YeCKHMX YaCcOB, BblJIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aroierocs ¢ npenojaaBarejiemM
(mo BUAAM y4eOHBIX 3aHATHI) U HA CAMOCTOATEJILHYI0 padoTy.

TpynoemkocTs AUCHUIUIMHBI — 4 3.€. (144 1)
dopMa MPOMEKYTOUHON aTTeCTalluu: 1 CEMEeCTp — IK3aMeH
4, Tabmuma 3.1

No Bun nesarensHOCTH Cer “1p
1 [lexmuu, u 32
2 [[IpakThyeckue 3aHsATHSA, U 32
3 [laGoparopHble 3aHATHS, U
4 3aHATUS B KOHTAaKTHOH (opme, 4, 68
W3 HUX
5 U3 HUX ayIUTOPHBIX 3aHITUH, U 64
6 B DJIEKTPOHHOH (opme, 1 -
7 KOHCYJIbTAIIHM, Yac. 2
8 IPOMEKYTOUYHAs aTTeCTallus, U 2
9 |CamocrosiTenbHas paboTa, yac. 76
10 Bcero, u 144

4. CopepxaHue JUCHMILIMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3aejiaM) ¢ YKa3aHHeM OT-
BeI¢HHOT0 HA HUX KOJHMYeCTBA AaKAJeMHYECKUX YACOB  BU/I0B YUeOHbIX 3aHATHIl

Buasbl yue6Hoii padorhl,
BKJII0Yasi CAMOCTOSITEJIb-
HYI0 pa0oTy CTY/IeHTOB U -
3] TPYAOEMKOCTH (B Yacax) = §
=
3 Aynutop- o E :
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Beenenue. Kpatkas uctopusi. YpaBHEHUs JBUXKeE-
1 Hus. ['eonesnmyeckre. HPIOTOHOBCKOE MPpHOITHKE- 1 8 2 2 4
HUE.
OcHoBBI puMaHOBOI reomeTpui. IlapannensHbiit
o | MepeHOC, CHMBOIIbI Kpucroddens, koBapuanTHOE 2.4 20 6 6 8
muddepernmpoBanue. Tenzop Pumana u ero cBoii-
ctBa. ToxzaecTBa bbsHKH.
VYpaBrenus DiiHmreitHa. JInHeiHOe mpHOIMKEeHNE,
3 5 8 2 2 4
3akoH HeloToHa.
4 JIuneitabie a3¢dextol. KpacHoe cMemeHme, OTKII0- 6 8 5 2 4
HeHne cBeTa CoJTHIIEM.
Bapuanmonssiii npuHuumn. TeH30p 3HEpruu-
5 puan PHHIL P 9HEp 7 8 | 2 2 4
HMITyJbCa.
6 | Pemrenne IIBapummisaa. Pemenne Hopactpéma. 8 8 2 2 4
7 | Bpamenue nepurenus MepKypusi. 9 8 2 2 4




Buanbl yueGHoli padoThl,
BKJIIOYAsi CAMOCTOSATE/Ib-
HYI0 pa0doTy CTYAeHTOB U e
8 TPY/10€MKOCTh (B Yacax) = §
=
3 Aynurop- 5 E :
Ne Pasnest QUCUMILIMHD, § HbIC HaChI ol § e =
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KBaszumaruurhsie addektsl. [Ipeneccus rupockomna
8 | Ha opbOuTe, CIMH-OPOUTAIBHOE M CIIMH-CITUHOBOE 10-11 | 14 4 4 6
B3aumozeiicteus. Capur ¢assl cBeTa.
I'paBuranuonsslie BoaHbl. IIceBAOTEH30p SHEPrUM-
9 | umnynbca rpaBuTanMoHHoro noist. KBaapynomnsnoe | 12-13 | 14 4 4 6
U3ITy4YeHHe.
W3nydeHne peIsaTHBUCTCKUX YacCTUIL. DJIEKTpoMar-
10 | HMTHOE H3TyueHHE. PesonaHcHOe B3anMoIeiicTBIE 14 10 2 2 6
9NIEKTPOMArHUTHOW M IPaBUTALMOHHOMN BOJIHBI BO
BHEIIHEM I10JIC.
Tl'opuzont nons [ Bapummneaa. Y€pHele ObIPHI U UX
N PHIIIIRA. HEPHBIE AXIP 15 | 8 | 2 2 4
CBOIiCTBA.
12 | Kocmonorudeckue pemenns. Bospact BeeneHHoi. 16 8 2 2 4
13 CamocTosiTenbHast padoTa B IIEPUOA TTOITOTOBKH K 18 18
NPOMEKYTOYHOU aTTeCTAlUH
14 | Koncynprammum 2 2
15 | Dx3ameH 2 2
Bcero 144 | 32 32 58 22

IIporpamma jexkumi

Paspnea 1. Llenu u 3agauu kypca. [lopsaok nmpoBeaeHus S5K3aMEHOB U c1auu 3aAaHuil. Mcnosnb-
3yeMast yiuteparypa. OOmias CTpyKTypa M JOTHKa TOCTPOSHUSI Kypca. Y paBHEHUS JBUKEHUS.
I'eonesnueckue. HeroToHOBCKOE MpubImxkeHue. (2 yaca)

Pa3nea 2. OcHoBbl pumaHoBO# reomeTpuu. [lapannensHblil nepeHoc, cumBoisbl Kpuctoddens,
koBapuaHnTHoe auddepernuposanue. Tenzop Pumana u ero croiictBa. ToxaectBa bosuku. (6
4acoB)

Pazgen 3. YpaBHenus DiiHiureiina. JIuneitnoe npubnuxkenue, 3akod HetoToHa. (2 yaca)
Pa3nea 4. Jluneitnsie a¢dextor. Kpacnoe cMmenienue, otTkiaoHenue ceera ComnieMm. (2 yaca)
Pa3nea 5. Bapuannonssiii npuHuui. TeH30p s3HEprUM-UMITyJIbca. (2 4aca)

Pasznen 6. Pemenue lIBapummnbaa. Pemenne Hopacrpéma. (2 yaca)

Pa3nea 7. Bpamenue nepurenus Mepkypus. (2 yaca)

Pa3nea 8. KBazumaruurusie apdextsl. [Ipeneccust rupockomna Ha opOuTe, CIUH-OPOUTAIIBHOE
U CITUH-CIIMHOBOE B3aumozencTBus. CaBur ¢a3el cBera. (4 yaca)

Paspen 9. I'paBuranioHHbIe BOJHBL. [IceBIOTEH30p SHEPTUU-UMITYIbCA TPABUTALIMOHHOIO TIO-
ns1. KBagpynonbHoe uznyuenue. (4 yaca)

Paszpen 10. M3nyueHne penssTUBUCTCKHMX YacTHI. JJIEKTPOMArHUTHOE M3iaydeHue. Pe3oHaHc-
HO€ B3aMMO/IEHCTBUE IEKTPOMArHUTHON M TPaBUTAL[MOHHOM BOJIHBI BO BHEILIHEM IT0JIE. (2 4a-
ca)

Pasnea 11. 'opuszont noss [Bapumminsaa. YEpHbIe ObIpbl M UX CBOMCTBA. (2 4aca)
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Pa3nen 12. Kocmonoruyeckue perienns. Bospact Beenennoit. (2 yaca)

HporpaMMa NMPAKTUYIECCKUX 3aHATHH

1. PenstuBuctckas pakera. (2 yaca)
2. IlapamrensHbIi IEPEHOC U KpUBH3HA Ha cepe U KoHyce. (2 yaca)
3. TeH30p KpUBHU3HBI B IBYMEPHOM U TPEXMEPHOM ITPOCTPAHCTBE. (2 yaca)
4. CaoiictBa cumBoioB Kpuctoddenst u Tensopa kpuBu3HbL (2 yaca)
5. BekTOpHBIii aHaIKM3 B KPUBOJIMHEHHBIX KOOpAHHATaX. (3 yaca)
6. DnekTpoaMHAMUKA B KPUBOJIHMHEHHBIX KOOpauHaTax. (3 yaca)
7. TeH3zop HEPrUU-UMITYJIbCA JJISi TOUYSYHON YaCTHUIIBI U JIEKTPOMArHUTHOTO ToJis. (2 yaca)
8. HckpuBieHue Tydeid U 3aJep)Kka cBeTa npu pacrnpoctpaneHnu Boau3u ConHia. (2 yaca)
9. Kpyrossie opoutsl B MeTpuke LlIBapummipaa. (2 yaca)
10. YerbipéXxMepHBIi BEeKTOp criiMHa. (2 yaca)
11. BiusH#e BpallleHHs TATOTEIOIIETO TeJla Ha pacpocTpaHeHue ceera. (3 yaca)
12. BuusiHHMe BpalleHHs TATOTEIOIIETO TeJla Ha CBUT TIEPUresus IUTaHeThl. (3 yaca)
13. Tlanmenue cBeTa u BemiecTBa HAa YEPHYIO ABIPY. (2 yaca)
14. T'paBUTaLIMOHHOE W3NTyYEHUE TECHOM IBOWHOM cucTeMBl. (2 yaca)

CamocTosiTe/1bHas1 padoTa cTY1eHTOB (/6 YacoB)

[Tepeuens 3ansaTuit Ha CPC O6bewM, yac

ITonroToBka K MpakTUYECKUM 3aHATUSAM 32

[TonroroBka K KOHTPOJIBHBIM paboTam 16

M3yueHne TeOpeTHYecKoro Marepuaia, He OCBEIIaeMOro Ha JIEKIHAX 10

[TonroroBka K SK3aMeHy 18

5. Ilepeyenn y4eOHOIi TUTEPATYPHI.

1. Jlampay JI.A., Jludumn E.M. Teopust nmonst. — 7-e u3n., ucnp. — Mocksa: Hayka, 1988. —
509 c.: un. — (Teopernyeckas ¢usuka, T. II).

2. Xpumnond M.b. O0mas Teopuss OTHOCHTEIBHOCTH: y4eOHOE MocoOme: [T MarucTpaHTOB
¢u3. dak. HI'Y]. — HoBocub. roc. yu-t, ®u3. dax. — HoBocubupck: PenakumonHo-
m3narensckuit nentp HI'Y, 2000. — 117 c. : ni.

3. Topoynor /I.C., PybakoB B.A. Benenue B Teoputo panHeit Bcenennoit. Teopust ropsiaero
bonsmoro B3peiBa. — Mocksa: YPCC = URSS: U3n-so JIKH, 2008. — 543 c.

4. Top6ynoB /I.C., PyGakoB B.A. Benenue B teoputo panneil Becenennoii. Kocmonoruueckue
BosmyteHus. Undnsuuonnas reopus. — MockBa: YPCC = URSS: KPACAH/, 2010. — 555
C.

5. bepkos A.B., Ko63apes U.1O. Teopus tsarorenus DitHmTerina. O01e NPUHIMITBI U SKCIIEPH-
MeHTaJbHbIe cneacTusa. M: MUOU, 1989.

6. bepkxos A.B., Ko63apes W.1O. [Ipunoxenus Teopun TAroTeHUs: DUHINTEHHA K acTpOpU3UKE U

kocmonorun. M: MU®U, 1990.



6. IlepeueHb y4eOHO-MeTOAUYECKHX MATEPUAJIOB M0 CAMOCTOSATEILHON padoTe 00y4aro-
LIHXCH.

1. Topoynos /I.C., PybakoB B.A. BBenenue B Teopuro panHeir Bcenennoii. Teopus ropsiaero
Bbosbmioro B3peiBa. — Mocksa: YPCC = URSS: U3zn-o JIKU, 2008. — 543 c.

2. Topoynos /I.C., Pyb6ako B.A. Beenenue B Teoputo pannerr Bcenennoii. Kocmonornueckue
Bo3mymieHus. Madnsamuonnas teopus. — Mocksa: YPCC = URSS: KPACAH/], 2010. — 555
c.

3. bepko A.B., Ko63ape U.}O. Teopus tarorenus Diinmreiina. OOIMe MPUHIMIBI U YKCIIEPH-
MeHTajbHbIe cneacTsus. M: MUOU, 1989.

4. bepkop A.B., Ko63apes WN.IO. [Ipunoxxenust Teopuu TATOTCHUS DUHINTEIHA K acTpOpU3UKE U
kocmonorun. M: MU®DHU, 1990.

7. IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH «AHTEepHET», He-
00X0IMMBIX /IJISl 0CBOEHUS TUCUMILINHBI.

J1J1s1 OCBOCHUS TUCIUTUTUHBI UCTIOJIB3YIOTCS CIICTYFOIIUE PECYPCHI:

- 3JICKTpOHHAs HHPOPMAITMOHHO-00pa3oBarenbHas cpexa HI'Y (DUOC);
- 00pa30oBaTebHbIC HHTCPHET-TIOPTAIIBL;

- nH(GOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHAs ceTh VIHTEpHET.

7.1 CoBpemeHHbIe NIpodeccHOHATbHBIE 0a3bl JTAHHBIX
He ucnons3yrorcs.
7.2. UudopManiuoHHbIe CTIPABOYHbIE CHCTEMBI

He ucnons3yrorcs.

8. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHI, HCTIOIb3yEeMBIX NMPH OCYIIECTBIEHUH 00pa30-
BaTeJIbHOIO Mpo1ecca 1Mo JMCIHUILINHE.

Jnst obecnieueHus peann3anuy TUCIUIUTHHBI UCTIONB3YEeTCS CTaHAAPTHBIN KOMIUIEKT MPOrpamMM-
Horo obecrniedyenus (I10), Bkmowarommii perynspHo obHoBisgeMoe nuiieH3noHHoe 1O Windows u
MS Office.

Vcnonb3oBaHue CHEUaIN3UpOBAaHHOTO MTPOrpaMMHOT0 oOecrieueH st A1l U3yUEeHUs TUCIUILIU-
HbI HE TpeOyeTcs.

9. Marepua/jibHO-TeXHHYecKas 0a3a, He0OXoAMMAs Il OCYIIeCTBJIEHNSI 00Pa30BaATEIbHOI0
npouecca no JUCHUILINHE.

Jnisa peanuzanuu qucuurInHbl «OO0IIas TeOpHsi OTHOCUTEIHHOCTHY UCIIONB3YIOTCS CIIEIHAITb-
HBIE TIOMETIICHUS:

1. YueOHble aynuTopuu AJis IPOBEACHUS 3aHATUH JIGKIIMOHHOTO TUIIA, TPAKTUYECKUX 3aHATHH,
KYPCOBOTO MPOCKTUPOBAHHUS (BBIMOTHEHHUS KYPCOBBIX pabOT), TPYIITOBBIX U WHIMBUIYAJIbHBIX KOH-
CYJbTAIIHH, TEKYIIET0 KOHTPOJIS, IPOMEKYTOUHON 1 UTOTOBOM aTTECTAIIHH.

2. TlomemeHus 151 CaMOCTOATENBHON PabOThI 00YUJaIOIIUXCSI.

Y4eOHble ayAUTOPHH YKOMIUIEKTOBAHBI CHEIMATU3UPOBAHHON MEOENbl0 U TEeXHHYECKUMU
cpencTBamMu OOyYEHHMS, CITY>KAIUMH JIJISl IPEICTABICHHS Y4eOHOM nHpOpMaIUK OOJIBIIION ayTUTOPHH.

[Tomemienust IS  CaMOCTOSITENIBHOM pabOThl  OOYYArOMIMXCS OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXXHOCTHIO TMOJKIOUECHHS K ceth "MHTepHer" M oOecreyeHuWeM [OCTyma B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBareibHyto cpeny HI'Y.
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MatepuaabHO-TEXHHUYECKOEe oOecredueHrne 00pa3oBaTENBHOIO Mpoliecca MO AWCIUILIMHE s
oOyyarolmuxcsi U3 YWCia JIMI C OrPaHMYEHHBIMH BO3MOYKHOCTSMHU 370POBbSI OCYIIECTBISETCS
cormacHo «[lopsaKy OpraHM3alii M OCYIIECTBICHHUS O00pa30BaTEIbHON JEATENIBHOCTH IO
o0pa3oBaTeNbHbIM [IPOrpaMMaM JIJisi MHBAJIMJOB U JIUI C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3JI0POBBS
B HoBOCHOUpPCKOM rocy1apcTBEeHHOM YHUBEPCUTETEY.

10. OueHouHble cpeAcTBA /ISl IPOBeAeHUs TeKYIero KOHTPOJISI H IPOMeKYTOYHOM aTTecTa-
MU 110 TUCHUILINHE.

10.1 ITopsiok mMpoBeaeHUN TEKYLIEr0 KOHTPOJISI U MPOMEKYTOYHOM aTTeCTAllUM T10
AUCIHHIJIMHE

Texyuwuit KoHmpono
Texymumii KOHTPOJIb OCYLIECTBISIETCS B XO/I€ CEMECTpa IIyTEM OIIpOca B Havasie Kax10i JeKIUH 110
MaTepuagam NpeablIylei JeKI1H, a TAKKe IPOBEACHHSI KOPOTKUX CAMOCTOSATENbHBIX padOT B Hayalie
KaX/I0TO 3aHATUS C PELICHUEM THUIIOBBIX 3aJla4, pa300paHHbIX Ha HpeaplaylieM 3aHaTuu. CTyaeHram
H606XO[[I/IMO YCIICUIHO BBIITOJHUTL ABC KOHTPOJIbHBIC pa60T1>1.

Ilpomesicymounas ammecmayus.

OcBoeHHe KOMIIETEHIMHM OLIEHUBAETCS COIJIACHO LIKaJle OLEHKH YPOBHSA CPOPMHUPOBAHHOCTH
koMmrereHMK. IlomokurenbHass OIEHKAa IO JUCUUIUIMHE BBICTABISIETCSI B TOM Cllydae, €cCld
3agBneHHas kommereHuus OIIK-1 copmupoBaHa He HMKE I[OPOrOBOrO YpOBHA B YacTH,
oTHOcAUIeHCs K (HOPMUPOBAHHIO CIOCOOHOCTH HCIOJNB30BATh CIHEIHAIM3UPOBAHHBIC 3HAHHUS B
obnacTi (pU3nUecKol KHHETUKH B IPO(GECCUOHATILHON 1EATEIbHOCTH.

OxkoHuaTenbpHas OLEHKa padOThl CTyJIEHTAa B TEYEHHE CEMECTpa MPOMCXOAUT Ha SK3aMEHE.
DK3aMeH MPOBOJMTCSA B KOHIE CEMECTpa B 3K3aMEHALMOHHYIO CECCHIO MO OujieTaM B YCTHOM (opme.
Bonpocel Ounera monbuparoTcs TakuM 00pa3oM, yTOObI NMPOBEPUTH YPOBEHb CHPOPMHUPOBAHHOCTU
komnerenuu OITK-1.

BoiBog 00 ypoBHE CQOPMUPOBAHHOCTH KOMIETEHIMM MPUHUMAETCA IpernojaBaTesieM.
Kaxnpiii Borpoc 6uera ouenuBaercs or 0 1o 5 Gamnos. [lonoxxuTenbHas OLEHKAa CTaBUTCS, KOT/AA
KOMIIETEHIIUS OCBOE€HAa HE HW)XKE TMOpOoroBoro ypoBHSA. OILEHKH «OTIMYHO», «XOPOIIO»,
«yZIOBJIETBOPUTEIILHO» 03HAYAIOT YCIEIIHOE MPOXO0KIEHUE IPOMEKYTOUHON aTTECTALIUN.

CooTBeTCTBHE HHAHKATOPOB M PE€3yJbTATOB OCBOCHUSA TUCHUIIJINHDI

Tabmuua 10.1

Koa komneren- PesyabTar 00yuyeHuss mo auc- | OueHo4Hble
HNuauxkarop
1010 LUILIHHE CpeAcTBa
OIIK - 1.1. Ilpumenser
¢byHIaMeHTalIbHbIE 51

MpUKIaAHbIE 3HAHUA, HO-
3nath QyHIaMEHTAIBHBIC UIIEH

BEHIINC JOCTHXCHAL B o011eit Teoprur OTHOCUTENBHO
OIIK-1 o0nactu ¢buzuko- p [IpoBenenue
CTH, C/ICTaHHBIC HA UX OCHOBE

MaTeMaTU4eCKUX U ecTe- KOHTPOJIBHBIX
IIpEeACKa3aHusl OCHOBHBIX
CTBEHHBIX HAayK I pe- pabor, pemieHue

Habo1aeMbIX 3PHEKTOB B
HICHUS MOCTaBJIEHHBIX 3aj1a4, 9K3aMeH.

KOCMOJIOTHUHU U Pe3yJIbTaThI CO-
3aa4 TpU  IIPOBEICHUU N

BPEMEHHBIX HAOIIO0ACHHH.
Hay4YHbIX paboT, aHau-

THYECKUX u (W) TMpo-
€KTHBIX HCCIICIOBAaHUU B




n30paHHON 00JaCTH TIPO-
(heccHoHaNbHOU JesTelb-
HOCTH.

OIIK - 1.2. [Ipumensier

COBPEMEHHBIE IKCIIEPH-
MEHTAJIbHbIC ¥ TCOPETH- YMerb HaXOJUTh TOYHBIE U

YecKue METobl, uH(pop- | TPHOTIKCHHBIC PELICHHS

MallMOHHEIE TEXHOJNIOrnY | YPABHCHHUU ODUHIITEWHA U ONHU-
JUISL pELLICHHS [IOCTaBlIeH- | ChIBATh HA X OCHOBE M3BECT-

HHY HayYHBIX paboT, aHa- Baaners ocHOBaMu pMaHOBOM
JTIUTHYCCKUX U (HIIH) IPO- reOMETPUU U OCHOBHBIMU IIPU-
CKTHBIX HCCIICIOBAHUN B | GiyKeHHBIMU METOAMHU, UC-

M30paHHON 00IACTH IpO- 10JIb3yEMBIMH B 00111l TEOPUU
HOCTH.

IIpoBenenue
KOHTPOJIbHBIX
pabort, penieHne
3a]1a4, 9K3aMEH.

10.2 Onucanue KpUTepueB U MIKAJ OLEHHBAHUS HHANKATOPOB JOCTHKEHUs Pe3yJbTaToB 00Y-

YECHUSA MO JUCHUIITIMHE «Oﬁlllaﬂ TEOPUS OTHOCUTECJIBHOCTH.

Taoauma 10.2

Kputepun ouneHuBaHus pe3yibTAaTOB 00y4eHUs!

HIxkana
OLlCHUBAHUA

Pemienue 3aiaHuii:

— 3aJjaHHe PELIeHO NMPaBUIBHO,

— pabota oopmiieHa aKKypaTHO, YeTKUE PUCYHKHU U YEPTEKHU,

— OCMBICIIEHHOCTb, IOTHYHOCTh M apT'yMEHTHUPOBAHHOCTh U3JI0KEHUS MaTepuaia,
— TOYHOCTb ¥ KOPPEKTHOCTH IPUMEHEHHS TEPMUHOB U ITOHATHH.

«Cnatb 3a1auy» o3HauaeT o0OBbsICHEHUE X0/1a €€ pelIeHus 1, IPU He0OX0IUMO-
CTH, OTBCTHI HAa JOMMOJHUTCIIBHBIC BOIIPOCHI ITPENoaaBaTeiisad, MMCIOIUEC ITPUHIH-
MUAJIbHOE 3HAYEeHHUE JUIS JaHHOM TucuUIUIMHEL. CBOOOIHO U apryMEHTHPOBAHHO
OTBCYACT HA JOIMMOJIHUTCIIBHBIC BOIIPOCHI. B oTtBerax Ha BOITPOCHI NIPCIOJaBaTEIA
00y4aroImuicst MOT JONMYCTUTh HEMPUHIMIAAIbHBIE HETOYHOCTH.

JK3aMeH:

— CaMOCTOSTENbHOCTb, OCMBICICHHOCTb, CTPYKTYPUPOBAHHOCTb, JIOTHYHOCTh H
apryMEeHTHPOBAHHOCTh M3JIOXKEHHSI MaTepuasa, OTCYTCTBHE 3aTpyJIHEHUN B 00b-
SICHEHHH TTPOLIECCOB U SIBICHUH, a TaKkXkKe NMpH (POPMYTUPOBKE COOCTBEHHBIX CYXK-
JICHUM,

— TOYHOCTh ¥ KOPPEKTHOCTh MPUMEHEHUS] TEPMUHOB U IOHATHIH,

— HAJIMYHUEC UCUHCPIIBIBAOIINX OTBETOB HA JOIMOJTHUTEIIbHBIC BOIIPOCHI.

[Tpu n3noxeHnH oTBETa Ha BONMPOC(bl) MpenoaBaTesst 00yJarouiics MOr 01y-

CTUTH HCIIPUHIHUITNAJIbHBIC HETOYHOCTH.

Omauyno

Pemienue 3a1aHui:
— 3ajJlaHue PEUIeHO NPAaBUIBHO,
— paboTa oopMIIeHa aKKYpaTHO, YeTKHUE PUCYHKHU U YEPTEXKHU,

Xopowio
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— OCMBICIICHHOCTb, JIOTHYHOCTh U apPTYMEHTHPOBAHHOCTD U3JIOKEHUS MaTepuaa,
HaJIMYUE 3aTPyIHCHUI B (DOPMYIMPOBKE COOCTBEHHBIX CY)KICHUM,

— TOYHOCTh M KOPPEKTHOCTh IPHUMEHEHHs TEPMHHOB U IMOHSTHUI, IPU HATHYHU
HE3HAYMTENBHBIX OLTHOOK.

«Cnatp 3agauy» O03HadaeT OOBsSCHEHHE XoJa € PeIeHUs H, IPH HEOOXOAUMO-
CTH, OTBETHI Ha JIOMOJHHUTEIILHBIC BOTIPOCHI MPEIIOIAaBATENs, HMEIOIIUE TPUHIIH-
NHAIbHOE 3HAUYCHHE JUIsl TAaHHOW NUCHUILIMHBL. OTBeyaeT Ha JOMOJHUTEIbHbBIC
BOIIPOCHI.

B oTBerax Ha BONIPOCH HpenoaaBaTessi 00YYarOIIMICsS MOT JOIYCTHTh HEIPHH-
[UIHAATEHBIC HETOYHOCTH.

JK3aMeH:

— CaMOCTOSITEIIBHOCTh, OCMBICIICHHOCTb, CTPYKTYPHPOBAaHHOCTb, JIOTMYHOCTh H
apryMEHTHPOBAHHOCTh W3JIOKCHUSI MaTepuala, Halu4ue 3aTpyJHEeHHN B 00bsc-
HCHUHU OT/CIbHBIX IMPOIIECCOB U SIBICHUS, a TaKkKe Npu (GopMyinupoBke coO-
CTBEHHBIX CY)XICHHI,

— TOYHOCTh ¥ KOPPEKTHOCTh MPUMEHEHHSI TEPMHHOB W MOHATUI NMpPU HAIUYUU
HE3HAYUTENbHBIX OMIMOOK,

— HAJIMYME TOJIHBIX OTBETOB HA JIOMOJHHUTEILHBIC BOMPOCHI C BOBMOYKHBIM IPH-
CYTCTBHEM OLIHOOK.

Penienue 3aganuni:

Yooenemso-
— 3aJIaHHe PEIICHO MPABUIIBHO, pumenvio
- pabota ohopmiieHa HEAKKYPATHO
— HEOCO3HAHHOCTh U HEOCHOBATEJIbHOCTh BHIOPAHHBIX METOJIOB aHAJIN3a,
— HET OCMBICIICHHOCTH B W3JIOKCHUU MaTepualia, HAIMYUE OIIMOOK B JIOTHKE U
apryMeHTaIluH,
— KOPPEKTHOCTh MPUMEHEHHS TEPMHUHOB U MMOHSATHH, IPY HATHYUU HE3HAYUTEITb-
HBIX OIIHOOK.
«Cnatp 3a71auy» 03Ha4aeT OObSICHEHHE X0/a €€ pelIeHUs M, IpU HeoOXOIUMO-
CTH, OTBETHI Ha JOMOJHUTEIbHBIC BOMPOCH MPETOAaBaTes, UMEIOIINe MTPUHIIN-
MUATBHOE 3HAYCHUE JIJIS JJAHHOUN JUCIUILINHEL. [Ipu oTBEeTaX Ha BOIPOCHI JIOITYC-
KaeT OLIHOKHU
IK3aMeH:
— TeopeTUYecKuid U QakTUYeCKUil MaTepuan B clabOW CTENeHU MOAKPErieH
CCBUIKaMH Ha HAYYHYIO JIUTEPATypy U UCTOUHHKH,
— YaCTUYHOE TOHMMAaHUE U HETIOJIHOE U3JI0KEHUE MPUYNHHO-CIIEICTBEHHBIX CBS-
3ei,
— CaMOCTOSTEIBLHOCTh M OCMBICJICHHOCTh B HM3JIOKCHHHM MaTepHajia, HaJTHdue
OmMOOK B JIOTUKE M apryMEHTallid, B OOBSCHEHHH MPOIECCOB W SIBICHHH, a
TaKXKe 3aTPYJHCHHUH MPU POPMYITUPOBKE COOCTBEHHBIX CYKICHHH,
— KOPPEKTHOCTh MPUMEHEHHS] TEPMUHOB U MOHSATHH, PU HATHYUU HE3HAYUTEIb-
HBIX OIIHOOK,
— HAJIMYKMe HEMOJHBIX W/UIU COAEPKAIIUX CYIIECTBEHHBbIE OIMMOKHA OTBETOB Ha
JIOTIOJTHATEIHHBIC BOTIPOCHI.
Pemienue 3agaHmii: Heydosne-
— 3a/IaHHe PEIIeHO HeMPaBUIIBLHO, nmeo-
— KOMITMJIATHBHOE, HEOCMBICIICHHOE, HEJIOTHYHOEC W HEapryMEHTHPOBAHHOE W3- pumenvio

JI0’)KEHHE MaTepuana,

— TpyOble OMMUOKN B TPUMEHEHUH TEPMHUHOB U TTOHSATHH,

«Cnatp 3amauy» 03Ha4aeT OOBSICHEHHE XO0/a €€ pelIeHUs U, TpU HeOOXOIUMO-
CTH, OTBETHI Ha JOMOJHUTEIbHBIE BOIPOCHI MPEMOIaBaTeNsl, UMEIOIIUE TPUHIIU-
MUAJTBHOE 3HAYEHUE I JAHHOM aucuMiuiiHbl. Ha NOomojiHUTENnbHbIE BOMPOCHI
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HE OTBEYAET.
JK3aMeH:

— (pparMeHTapHOE W HEJOCTATOYHOE MPEACTABICHUE TEOPETUYCCKOrOo U (haKTH-
YEeCKOro MaTepuana, He MOJKPEIICHHOE CChUTKAMH Ha HAYyYHYIO JIUTEpaTypy H
HCTOYHHKH,

— HCIIOHUMAHUC HpI/I‘II/IHHO-CJICIICTBeHHBIX CB$I3€I\/'I,

— OTCYTCTBHE OCMBICIICHHOCTH, CTPYKTYPHPOBAHHOCTH, JIOTHYHOCTH U apryMeH-
TI/IpOBaHHOCTI/I B U3JI0OKCHUHU MaTepI/IaJIa,

— rpyObIe OMMOKN B IPUMEHECHUU TEPMHUHOB M ITOHATHIHA,

— OTCYTCTBI/IG OTBE€TOB HA JOIIOJIHUTCIILHBIC BOHpOCLI.

10.3 TunoBbIe KOHTPOJIbHBIE 3a1aHUA U MaTepHuaJibl, H606XOHHMLIQ AJIsl OHCHKHU pe3yJIbTaTOB

o~

10.

11.

12.

00y4eHus

IIpumepsl 32124 NpaAKTHYECKUX 3aHATHI

K nentpy 'anaktuku otnpasisercs pakera ¢ 3kunaxeM. IIpenmnosnaraercs, 4To 10 cepeIuHBbI
IIyTU OHA OYyAET YCKOPSTHCS, a 3aTeM 3aMeIAThbea. B conmyTcTBytomieil cucreme orcuera adco-
JIOTHAs BEJIMUYMHA YCKOPEHMsI OCTOSTHHA U paBHA g. CKOJIBKO BpeMEHH MOTpedyeTcs Ha MOJeT
1o YyacaM Ha 3emJie U Ha pakerte, eciau paccrosinue paBHO 30000 cBETOBBIX JieT?

BbruucnuTh B €BKIMI0BOM TPEXMEPHOM MPOCTPAHCTBE B chepruecKux KOOpAMHATAX METPHUKY,
cumBoJIbl Kprucroddensi, renzopbl KpuBnsnel u Pudun, ckanspHyto KpuBU3HY. BeaucinuTe 3tu
e BEJIMYUHBI Ha cdepe.

3aMeHss 4acTHbIE POU3BO/IHBIE HA KOBapHAHTHBIE, 3aNMcaTh ypaBHEHUsI MakcBesia B Ipou3-
BOJIBHBIX KPUBOJIMHEWHBIX KOOPAMHATAX.

BrIpazute NpOCTPaHCTBEHHYIO METPUKY YE€PE3 YETBIPEXMEPHBI METPUUYECKHMI TEH30p IIpO-
CTPaHCTBa-BPEMEHU.

3anucarh TpajueHT, POTOP, AUBEPreHIuI0 U omneparop Jlamiaca B MpOU3BOJIBHBIX KPUBOJIU-
HENHBIX KOOPANHATAX.

Boipasuts Tenzop Pumana-Kpucroddens uepes ckansipHyro KpUBU3HY U METPUUECKUI TEH30D
B IBYMEPHOM IIPOCTPAHCTBE U Yepe3 TeH30p PUuun B TpeXMEpHOM.

Haiitu xpyrossie opoutsl B MeTpuke Bapimmnbaa.

BbraucnuTh cIBAT MepUrenus IUIaHEThl, BEI3BAHHBIN BpanieHueM ComHIa.

BpruuciauTe yroa OTKIIOHEHUS JIyda CBETa MPHU MPOXOKJIECHUU €r0 MUMO BPAIAFOIIETOCs HC-
TOYHHMKA IPABUTALUOHHOIO I1OJIA.

Haiit monHyr0 MOIIHOCTH T'PaBUTALlMOHHOTO W3JIy4Y€HUs IBOMHOM CHCTEMBI 3B€3]] PAaBHOMU
Macchl, JBIKYIUXCS IO KPYTOBBIM OpOHUTaM.

Haiitn rpaBuTanmonHoe moje, co3iaBaeMoe chepruuecku CUMMETPUYHBIM UCTOYHUKOM, HMe-
IOLMM Maccy m U 3apsij q.

®oHapb, UMEIOIMUN KOOpAUHATY T B MeTpuke [lIBapimmibaa, CBETUT MO yIIIOM K pajanycy.
Haiit 3aBUCUMOCTbD OT I KPUTHUECKOTO yria 0, OTAeNsIomero Jy4yu, yXoasie Ha OecKoHey-
HOCTb, OT JIy4€H, MOTJIOMAEMbIX YEPHOU IBIPOH.

IIpuMepbl KOHTPOJILHBIX PadoT

SATAHUE Nel

1. B Touke x' =0 3alaHa JIOKAJIBHO-TCOAC3NUICCKAsA CUCTCMAa KOOpPJAUHAT. HOKBB&TB, 4qTo npeo6pa—

. . 1 . .
soBanme x' = x' + — ¢y xxx’

L ocraBnser CHUCTEMY KOOPAMHAT JIOKAIbHO-TE€0/I€3NYECKOM. BbI-

6 . a B .
HHCIHTh —— I, B Touke x' = 0.

no _ 9
LTk T Rl
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ITycte P;, P,, P; — BepIIMHBI T'€0/I€3UYECKOTO TPEYTOJIbHUKA B 2-MEPHOM PHUMaHOBOM MPOCTPaH-
CTBE C yIJaMU @4, P, P3 B HUX. Bektop u3 Touku P; mapamienbHO NEPEHOCUTCS BAOJIb CTOPOH
TpPEYyroJibHUKa CHOBAa B BepuiuHy P;. Onpeaenurs yroj moBOpoTa BEKTOpa.

BBectn cucremy KoOpIWHAT Ha TOpe (IBYMEPHOW MOBEPXHOCTH OyOJIHMKa B TPEXMEPHOM IIPO-
CTPAHCTBE). BHIYUCINTEL BCE KOMIIOHEHTHI g, Fjl:k U R;jy.

[lycts A = det(A,,), rae Ay, — TeH30p Broporo panra. Ckansp ju 5T0? BbeMUCIMTL KOBapHAHT-

HYIO MIPOU3BOJIHYIO A .

3AJJAHUE Ne2

Kak BeIMIAAUT OOBIYHAS ONTHYECKAs JMH3a, KOTOPAs UMUTHPYET OTKJIOHEHHE Jyda CBETa IPaBH-
TallMOHHBIM IT0JIEM 3Be3/bl? Kak MeHseTcs TONIMHA TaKOM JIUH3bI ¢ paguycoM? B LieHTpe T1MH3bI
cJelyeT MOMECTUTh "YepHYI0 MacKy" — IUCK, UMUTHUPYIOIIUI MOTJIONICHHE CBETa 3BE3/10M KOHEY-
HOTO paauyca.

Haiitu cdepuyeckn cuMMeTpUYHOE pelIeHHE ypaBHEHHH ODNHINTEHHA ¢ KOCMOJIOTUYECKOH I10-
CTOSIHHOM. OLIEHUTh OIpaHUYEHUs HA BEJIMYMHY 3TOM MOCTOSIHHOM, mojaras, 4to gaxe st [Ly-
ToHa (pamuyc op6uTsl ~10° cm) 3akons! Kemepa BBIMONHAIOTCS ¢ TOYHOCTBIO HE Xyxke, gyeM 107,
Haiitu mepByro Henc4e3aromyro NOMPaBKy M0 V/CK CEYEHUIO IPaBUTAIIMOHHOTO 3aXBaTa HEpes-
TUBUCTCKOM yacTuubl osiem [IBapmmnbaa.

HaiiTu nepByro HEMCUE3aoIyIo ONpaBKy no mc?/E K ce4eHUI0 TPaBUTALMOHHOIO 3aXBaTa yilb-
TpapeATUBUCTCKON YacTUIlpl 1osem HIBapummunsiaa.

Onpenenuth cucTeMaTHYECKOe (BEKOBOE) M3MEHEHUE OPOUTATIHLHOIO MOMEHTA TIJIAHETHI, TBUXKY-
LICHCS B ITOJIE LIEHTPAIBHOTO TEJIA, CBA3aHHOE C BPAILEHUEM ITOCIIETHETO.

3AJIAHUE Ne3

Jlyun cBera, BBIXOASIME W3 BEPIIMHBI KBajapaTra A, JBHXYTCS MO IyTAM
ABC u ADC u untepdepupyroT Ha 3KpaHe, OpTOroHajabHOM auaroHanu AC
B BepuinHe C. B 1ieHTpe KBajpara Bpalaercsi Tejo ¢ OChI0 BpallleHus, mep-
NEHIUKYISPHOM MIocKoCcTH KBajapara. OLEHUTbh YMCICHHO CABHUI MHTepQe-
PEHIIMOHHOM KapTHUHBI P U3MEHEHUH HANIPABJICHUSI BpALICHUS, €CIIH TEJIO0 —
9TO 3eMJIs, a CTOpOHA KBaJpara paBHA ¢ JHAMETPY. D
Tonkas cepuueckas obomouka paauyca R Bpamaerces ¢ yrinoBoit ckopocTsio Q. Ee nosnnas mac-
ca M pacnpenenena paBHoMmepHo. HaiiTu MeTpuky BHE ¥ BHYTPH 00OJIOUYKH, CUUTAsI €€ OTKIIOHE-
HUE OT IUIOCKOHM MaibIM. HaliTH yriioByro CKOpOCTB ( YBJIEUEHUS! MHEPLUAIBHBIX CUCTEM BHYTPH
000JI0UKH.

VY IbTpapensTUBUCTCKUNA 3JIEKTPOH PACCEUBACTCS BHEIIHUM 3JIEKTPOMArHUTHBIM MOJIeM Ha 00JIb-
n1oi yrosi. HaiiTu MTHOBEHHYIO HHTEHCUBHOCTh TPAaBUTALIMOHHOTO M3JIydeHUsl. OCHOBHOM MeXa-
HU3M I'PaBUTALlMOHHOIO U3JyYEHHS B IaHHOM CIIy4ae — PE30HAHCHAs NIepeKayka dJI€KTPOMarHuT-
HOT'O CUHXPOTPOHHOTO M3JTy4Y€HUs B TpaBUTAllMOHHOE. (DTa 3a7a4ya HeoOs3aTenbHas)

CnHcok BONPOCOB K 3K3aMeHy N0 Kypcy «O01mas Teopusi OTHOCHTEIbHOCTID)

. BeIpa3uthb neficTBue 1715 TPAaBUTAIIMOHHOTO MO Yepe3 CBepTKH cuMBOJIOB Kpuctoddens.
. Beranciuts momans ropuzonrta Bapimmibaa.

. Be1BOZl ypaBHEHUH ABMKEHUS YaCTUIIBI U3 BAPUALIMOHHOTO MTPUHIIUIIA.

. BEIIHCIUTE BTOPYIO KOBapHAHTHYIO MTPOU3BOIHYIO KOHTPABAPHAHTHOTO BEKTOPA.

. HeroTroHOBCKOE TTpHOIIIKEHNE.

. CuMMeTpus TeH30pa KPUBU3HBL.

. IMapannensHbiil nepeHoc u cuMBoIbl Kpucroddens

. I'paBuTarimonHas 1uH3a.
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9. CumBonsl Kpucroddens u koBapuanTHoe nudhepeHupoBaHme.

10
11
12
13
14
15
16
17

. I'paBUTaIIMOHOE M3NTy4eHUE JBOMHON 3BE3/IbI.

. TeH30p KpUBH3HBI.

. lokazarp Tperuii 3akoH Kerepa st KpyroBeix opouTt B metpuke [IBapumuibia.

. YpaBHeHust DUHIITEITHA.

. Kpyrossie opouts! B osie [lIBapiumuisa.

. JIuneitHoe npubIIKEHNE K ypaBHEHUAM DWHINTEIHA 1 3aK0H HploTOHA.

. ToxnectBa brsHKH.

. [IpeoOpazoBanue cumBonoB Kpucroddens npu 3amene koopauHat. JIOkaabHO-T€Oe3UIECKUE KO-

OpAHHATHI.

18.
19.
20.

21

22.
23.

MUKpOIMH3UPOBAHUE.

Ten3op sHEpruM-NMITyJIbCA IBIIMHKU.

Brruncnurs BTOpY0 KOBapUAHTHYIO IIPOU3BOIHYIO OT KOBAPUAHTHOI'O BEKTOPA.

. DIEKTPOJUHAMHKA B UICKPUBJIEHHOM IIPOCTPAHCTBE.

TepmoanHaMuka 4EPHBIX JBIP.

BbruncnuTs JIeByI0 4acTh ypaBHEHUN DWHIITEWHA, BapbUPYsl NEHCTBUE AJI I'PAaBUTALMOHHOIO I10-

JIsd.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Kpacnoe cmenienue B nose lIBapimmibaa.

BriBo TEH30pa SHEPTrUU-UMITYIIbCA MTBUTH BAPbUPOBAHUEM JICUCTBUSI.

Otknonenue ceera COJHIIEM.

BriBog meTpuku [lIBapimminbeaa u3 BapualluOHHOTO MPUHITUIIA.

KpacHoe cMmenienue B 1oJie TATOTCHUSI.

[Ipeueccust nepurenusa Mepkypusi.

Bripaxkenue nmns Tensopa Pumana B 1ByMepHOM MPOCTPAHCTBE.

3azeprKka cBeTa npu NpoxoxaeHu MumMo CoJlHIIa.

Tenzop PuMana B TpeXMEpHOM MIPOCTPAHCTBE.

YcepenHuTh CHUH-OPOUTANBHYIO TUIIOC CITMH-CITMHOBYIO MPEIIECCUIO I THPOCKOIa Ha KPYTOBOM

opbure.

34
35

. Beruucnuts cBepTKy cumBosioB Kpuctoddens u merpuueckoro TeH3opa.
. [ompaBka k ¢pynkuuu Jlarpanka 4acTUIbl B TPABUTAIIMOHHOM IT10JIe, BEI3BaHHAS BPAILIEHUEM HC-

TouHnka. CIIMH-CITHHOBOE B3aUMOJIEHUCTBHE.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

CB00OOIHBIE TPABUTAIIMOHHBIE BOJTHBI.

Hckpusnenue yda cBeTa BOJIM3U BpaIIarOIIErocs Teja.

[1noTHOCTH MOTOKA SHEPTUU B TPAaBUTALMOHHOM BOJIHE.

Mertpuka, cumBoinbl Kpucroddens u kpuusHa Ha cdepe.
['paBuTanIMOHHOE U3IIy4eHHE IBOWHON 3BE3/IbI.

ToxxnectBa BbaHkH.

Pe3onancHoe B3auMOEICTBHE AIEKTPOMATHUTHON U TPABUTALIMOHHOMN BOJIH.
[Tanenune yactun Ha ropu3oHT nojs [IBapummneaa.

Cummertpus Ten3zopa Pumana.

Koopnunars! JIemertpa.

Bripaxkenue ains ten3opa Pumana B IByMepHOM IIPOCTPaHCTBE.
3amkHyTas Moaenb Beenennoit. Kocmoiiornueckoe paciivpeHue.
Orknonenue cera ColHIIEM.

N3otponHas moxens Beenennoit n HabmoaeHus. Bozpact Beenennoii.
BriBo ypaBHEHMI ABMXKEHUS YACTULIBI U3 BAPUALIMOHHOTO IPUHIUIIA.
MakcumanbHO CHMMETPUYHBIE MPOCTPAHCTRA.

IMpumep FK3aMeHAIIMOHHOTO OUJIETA

1. CumBonst Kpucroddens u koBapuantHoe 1uddepeHmpoBaHme.
2. TepmoguHamMuKa YEPHBIX JIBIP.
3. Beruucauts cmenieHue nepurenus Mepkypus.
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OueHouHble MaTepuaibl MO MPOMEKYTOYHOW ATTECTALMM, MPEIHA3HAYECHHBbIEC IS IIPOBEPKHU
COOTBETCTBHS YPOBHSI MOJATOTOBKH 1o auciuruinHe tpeboBanusm OPI'OC BO, xpanstcs Ha
kadenpe-pazpadoturke PI1J] B meyaTHOM U 3I€KTPOHHOM BHU/IE.
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JIner akTyanu3anuu padoyeil nporpamMmsl
1o JucuuIIuHe «Oomast TeoOpus OTHOCUTEIBLHOCTH

Jara u Ne
XapakTepucTUKa BHECEHHBIX .. [Tonnuce
M3MEHEHUH (C yKa3aHWeM MyHKTOB JOKYMEHTa) MPOTOKOA YEHOrO OTBETCTBEHHOT'O
K yH ™ coera @O HI'Y

15




AHHOTANUA

K pado4eil nporpaMmme TUCUUIIMHBI «OO01Iasi TEOPUS OTHOCUTEILHOCTI))
HanpasiieHue noarorosku: 03.04.01 Ipukiaagnbie MaTeMaTHKa U puznka
HaIpaBJIEHHOCTH (MPOGHUIh): Bce MPOGUIn

[Tporpamma aucuuiuinHbel «O6mAas TeOPUsA OTHOCHUTEJIBLHOCTH» COCTAaBJIEHA B COOTBETCTBUU C
tpeboBanusmu ®I'OC BO k ypoBHIO Maructparypsl mo HampasieHuro noarotoku 03.04.01 Ipwu-
KJIaJHble MaTeMaTHKa U (PU3HKaA, a TaKXkKe 3a7a4aMu, crosiumu nepea HoBocuOupckum rocynap-
CTBEHHBIM YHUBEPCUTETOM 110 peanusauuu IIporpammsl passutusa HI'Y. ucnunimna peanusyercs Ha
¢usnueckom (akynprere DenepaabHOro rocylapcTBEHHOIO aBTOHOMHOIO 00pa30BaTEbLHOIO ydpe-
KJIEHUS BBICIIEro MpodeccuoHanbHOro obpa3oBanus HoBocrOMpPCKHl HAIlMOHATBHBIA HMCCIEI0Ba-
TeNnbCKUi TocynapcTBeHHbl yHuBepcuteT (HI'Y) kadenpoii teopernueckoit dhusuku. JucuuminHa
HMEET CTaTyC AMCLMUILINHBI 110 BEIOOPY M M3y4aeTCsl B OCEHHEM CEMECTPE CTYJAEHTaMM IEPBOIO U BTO-
pOro Kypca MarucTparypsl puznyeckoro paxkysabTera.

[lenu kypca — MO3HAKOMUTh CTYAEHTOB-()U3MKOB C OCHOBHBIMU IIPEACTABIECHUSIMU OOLIEH Teo-
PUHU OTHOCHUTEIBHOCTH U €€ IPUMEHEHUSMHU B COBPEMEHHBIX KOCMOJIOTMYECKUX UCCIIEJOBAHMSIX.

Z[I/ICI_II/IHJ'II/IHa HancJICHa Ha q)OpMI/IpOBaHI/IC y o6yqafomeroc>1 O6IJ.ICHpO(1)€CCI/IOHaJ'II>HOI71 KOMIICTCHIINU.

PesynbraTsl ocBoeHUs 00-
pa3oBaTebHOI MPOrPaMMBbI WNupukaropsr
(KOMIIETEHIINN )

PesynbraThl 00ydeHus mo quciu-
IUTHHE

OIIK - 1.1. [Tpumensier ¢pyHaa-
MEHTaJIbHbBIC M ITPUKIIAIHBIC 3HA-
HUYsI, HOBEHIIINE JOCTHKEHNS B [3HATh (yH/IaMEHTAJIbHBIE UJEH 00-
o0sacTu (pU3HKO- 11eli TEOPUU OTHOCUTEIILHOCTH, CIE-
MaTEMaTHYECKUX U €CTECTBEH- [TaHHBIE HA MX OCHOBE NPEACKa3aHUs
HBIX HAYK JUTS PEIIICHHUS TOCTaB- (OCHOBHBIX HaOM0aeMbIX 3G (HEKTOB
JIEHHBIX 3a/1a4 [IPU IIPOBEJIEHUH [B KOCMOJIOTHH U PE3yIbTaThl COBpE-
HAay4YHBIX pabOT, AHATUTUYECKUX MEHHBIX HAOIIOICHUM.

M (M) MPOEKTHBIX HCCIeI0Ba-
HUN B ©130paHHOI 00s1acTH Mpo-
(heccroHaTbHOMN 1EATEIHOCTH.

OIIK-1. CnocobeHn npume-
HATH (DyH/IaMEHTAIbHbIE U
MpUKJIaJHbIE 3HAHUS B 00-
nacTh (pU3HKO- 'YMeTb HaXOUTh TOUHBIE U TPUOITH-
MaTeMaTHIeCKHX 1 (HITH) PKEHHBIE PEIIEHUs YpaBHEHUN DWH-
eCTECTBEHHBIX HAYK JUTS [TeiTHA ¥ OMKUCHIBATH HA UX OCHOBE

perieHns podhecCuoHab- OIIK - 1.2. [IpuMeHsieT COBPe-  [y3BecTHBIC HAOIIOJAEMBIC SBIICHHMSL.
IMCHHBIC OKCIICPUMCHTAJIBHBIC 1

TEOpETUIECKHE METO b, UH(pOP-
MaITHOHHBIC TEXHOJIOTUH JIJIS
pelleHus TOCTaBIEHHBIX 3a7a4
[PH MMPOBEICHUN HAYIHBIX pa-
00T, aHATUTUYECKHUX U (WITH)
MMPOCKTHBIX UCCIICIOBAaHUH B H3-
OpaHHOI 06acTu mpodeccuo-
HAJIBHOM ESITEIbHOCTH.

HBIX 337124, B TOM YHCIIE B
chepe nmegaroruueckoit sie-
ITETTHHOCTH.

Baaaers ocHOBaMH pUMaHOBOM Te€0-
METPUU U OCHOBHBIMH MPUOIUKEH-
HBIMW METOJaMU, UCITOJIb3YEMBIMU B
00111e#1 TEOpUH OTHOCUTEILHOCTH.

Kpr pacCUuTaH Ha OJUH CEMCCTP. HpCHO,Z[aBaHI/IC AUCHUIUIMHBI ITPEAYCMATPUBACT CICAYIOIIUC (I)Op-
MBI OpraHu3anuu yqe6Hor0 mnmponecca: JCKIOUH, IMPAKTUUYCCKUE 3aHATHUA, KOHCYJIbTaluH, CaMOCTOA-
TCIbHAsA pa60Ta CTYACHTA U eé KOHTPOJIb NIPCOAaBaATCIIAMHA C TIOMOIIBIO 33.IlaHI/II71, OK3aMCH.

IIporpamMmmoi TUCUMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:

Texymuii KOHTPOJIb: TOMAIIHUE 3aJaHHsI, KOHTPOJIbHBIE Pa0OThI, 3a1aHUS JJISi CAMOCTOSATEIBHO-
IO peLICHHUs.

IIpoMeKyTOYHAsL aTTeCTAlMA . HK3aMEH.
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OO6mmast Tpy10eMKOCTh paboueil mporpaMMbl TUCIUTUTHHEI cocTaBisieT 144 akageMHyecKux yaca
| 4 3a4éTHbBIC CAUHUIIBI.
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