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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy nucuunnuHebl paspaboTtan(a)(v): npodeccop, 4.H. (Npodeccop) banakuH A.B. (Kacdhenpa teopuu
OTHOCUTENbHOCTY K rpasunTaummn, OToeneHne gpusnkm), Alexander.Balakin@kpfu.ru ; 3aBeaytownii kadpenpoi, ao.H.
(moueHT) Cywkos C.B. (Kadenpa teopum oTHOCUTENBHOCTU 1 rpasuTauun, OtaeneHme naunkn),
Sergey.Sushkov@Kkpfu.ru ; Beoywmin Hay4HbI COTPYOHMUK, O.H. (npodbeccop) YepsoH C.B. (HWJ1 Kocmonorus, NHCTuTyT
gouaukn) ; HepeoH Cepreit Buktoposuy

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUmn npuobpeTaeMor KOMNETEHLUN
MK-1 CnocobeH caMOCTOATENbHO CTaBUTb KOHKPETHbIE 3a4a4M Hay4HbIX UCCNenoBaHNN B

o06nacTv n3uKmn 1 pewatb UX C NMOMOLLbIO METOL0B TEOPETUHECKON COU3NKN,
COBPEMEHHOV annaparypbl 1 UHPOPMALMOHHBLIX TEXHONOIMIA C UCMONb30BaHNEM
HOBEWLEro POCCUMIACKOro 1 3apybexXHOoro onbiTa

MnK-2 CnocobeH cBobooHO BnageTb pasnenamm prsnkn, HEOOXOAMMBIMU ONS PeLEeHNs
Hay4HO-MCCnefoBaTenbCKmxX 3agad, U NPUMEHSATb pe3ybTaTbl HAYy4YHbIX
nccnenoBsaHunin B NPOEKTHOM AesATeNbHOCTU

Obyuvarowmitcsi, OCBOMBLWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbIE ornpeneneHnsa n KoHuenunn, nexaline B OCHoBe Teopumn reHepadnin, pacnpocTpaHeHnsa rpaBUTalMOHHbIX
BOJIH U NX BO3OENCTBUSA HA netekTmpyrouwmne CUCTeMbl.

JonxeH ymeTtb:
BblBOOUTL KNIOYEBbLIE YPABHEHUS B TEOPUW reHepaunn 1 pacnpocTpaHeHNs rpaBUTaLnOHHOMO U3NyYeHNs.

JlonxeH Bnanetb:
nHdoopMaumen o NpuHUMNax AETEKTUPOBAHNS rPaBUTALMOHHOIO N3NYYEHUS.

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb M FOTOBHOCTb:

NPUMEHUTb TEOPUIO OEeTEKTUPOBaAHUA rpaBUTaAlMOHHOIO N3Ny4eHnsa K HOBbIM KOCMNYECKUM U na6opaTopr|M
NCTOYHMKAM rpaBnTalMOHHO-BONTHOBbIX BCM/1ECKOB.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

JaHHas oncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.B.05.01 OucumnnumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoii nporpammbl 03.04.02 "dusnka (TeopeTnyeckas gusrka u MOLENUPoBaHme
PM3NYECKMX MPOLECCOB)" M OTHOCMTCS K ANCLUMANMHAM No Bblbopy.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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3. O6bem gucumunanHbI (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasarenem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOoCTb ANCLMMMHBI cOCcTaBnsieT 3 3a4eTHbIX(ble) eanHmL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 36 yaca(oB), B TOM 4yucne nekuun - 18 yaca(oB), npakTnyeckme 3aHsATUS - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 72 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHDBI: 3a4eT B 3 CEMECTpE.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboTbl NO AUCUUNIUHE (MOAYIIO)

Bupbl 1 yacbl KOHTaKTHOMN paboThbl, Camo-

MX TPYOO0EMKOCTb (B Yacax) cToS-

N Pasgenbl gucunnimHbi / Ce- [Nekuumn,llekunm Npaktu-|Mpaktn-flabopa-fla6opa-| T€Nb-
monyns MECTP| Bcero | B 3n. | 4yeckue |4eckue [TopHble|TOpHble| Has

copme [3aHaTMA,| B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. ToyHble peweHns ypaBHeHW
rpaBnTaLMOHHOIO NONS, MHTEPNPETUPYEMbIE
1. KaK rpaBMTaLOHHbIE BOSHbI. 3 4 0 4 0 0 0 16

Tema 2. ['eHepauma n pacnpocTpaHeHve
2. [rpaBUTaLMOHHbIX BOSH 3 6 0 6 0 0 0 24

Tema 3. Teopus oTkIMKa MEXaHUYECKUX U
SNEeKTPOANHAMUYECKNX CUCTEM Ha
3. [BO3OeNCTBME rpaBmMTaUmMoOHHOro N3ny4yeHus. 3 8 0 8 0 0 0 32

MToro 18 0 18 0 0 0 72

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. To4yHble pelieHNs1 ypaBHEHUN rPaBUTALLMOHHOIO MOJsi, UHTEpNpeTUpyeMbie Kak rpaBUTaLlMOHHbIE BOJHbI.

1.1. "Ynucroe" rpaBUTaLNOHHOE U3NYYEHME U COMYTCTBYIOWME rPaBUTaLMOHHO-3N1EKTPOMArHUTHLIE BOSHbI B
OWHILTENHOBCKOWN TeopUn TAroTeHusl. MIHBapmaHTHblE KpUTEPUN, MPUMEPBI TOYHbBIX MOCKO-BOMTHOBBIX PELIEHNIA
BoHau-MupanHn-PobuHcoHa, Mepeca, KyHaTta v MeTposa.

1.2. [nockue rpaBnTaunoHHbLIE BOMHLI B MOOUMULMPOBAHHBIX TEOPUSIX FPaBUTaLNN.
Tema 2. M'eHepauums n pacnpocTpaHeHne rpaBUTaLMOHHbIX BOMH

2.1. KaTanor MexaHn3mMoB M3ny4YeHUs rpaBUTaLMOHHbIX BOJIH; aCTPOPM3NYECKME BPALLAOWMECS UCTOYHUKM;
CTONKHOBEHWE YEPHBIX ObIP Y HEATPOHHbIX 3BE3A.

2.2.CI'IeKTp 4acToT N OLUEeHKN MHTEHCUBHOCTW rpaBUTALUMOHHOIO N3NTy4eHus.

2.2. paBnTaLMOHHbIE BOMHbI B KOCMOMNOIMMN Kak TEH30PHbIE KOMMOHEHTbI FPaBUTaLNOHHbBIX BO3MYLLEHWIA;
cTOXacTuyeckuii rpasmTaLnoHHO-BONTHOBOW GPOH.

Tema 3. Teopust OTK/IMKA MEXaHUYECKUX U INEKTPOONHAMUYECKUX CUCTEM HA BO3AENCTBME rPaBUTaLMOHHOIO
N3Ny4YeHus.

3.1. Teopvm OTKNMKA 3NEKTPOANHAMNYECKMX CUCTEM HA BO3OENCTBME UMIMYNbCHOIO 1 NEPUOLNYECKOro
rpaBUTAUMOHHOIO U3Ny4eHUs.

3.2.. FeHepauus rpaBMTaLMOHHO - MHOYLMPOBAHHBIX KOofnebaHnii B MeXaHUYeCckMx cuctemax n AedoopMmpyembix cpeaax.

3.3. OetexTopbl LIGO, VIRGO, 0TKpbITME MMMYNbCHBIX FPaBUTALMOHHBIX BOJH, FEHEPUPOBAHHbBIX CTONKHOBEHUEM
YepHbIX ObIp. .

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsITeNbHON paboThl o6yyaroLMxcsa no
AucuunnuHe (Moaynio)

3AE
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHUcTEpPCTBa Hayku 1 Bbiclwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

ApPXMB 3NEKTPOHHbIX NybnuKaLmuii Hay4HbIx cTatel - http:/ arxiv.org

Caint kadbenpbl TEOPUN OTHOCMTENLHOCTY 1 rpasutaunn KAPY -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

am PAEKTPOHHBH
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OneKTpoHHO-6nbnmoTteyHas cuctema - http://www.knigafund.ru/

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumu OcHoBy Kypca nekuuii coctaBnsieT matepuarn, NoAroTOBNEHHbIV 3a nocnenHue 50 net cotTpyaHnKamm
KadpeOpbl TEOPUN OTHOCUTENBHOCTU U rpasuTaumnn KasaHckoro yHmeepcuteta. B matepuane nekumi
MCMNONb30BaHbI Pe3y/bTaTthl, ONy6NMKOBaHHbIE B CEPUU HAYYHbIX U HAYYHO-METoAMYecKmx paboT
npodp. tO.I. NrHaTtbesa, npodp. A.B. BanakuHa , npodp. C.B. YepBoHa, nx y4eHMKOB 1 KOnner.

npakTnyeckue | [letann pacyeToB, KOTOpble HEOHXOLMMO NPOBECTM 0ByyaoWMMUCS NOA PYKOBOLCTBOM

3aHATUNSA npenogaesatend Ha NpakTn4eckKnx 3aHATUAX, cooep>Xat MHOroYncneHHble MateMaTnieckmne HIoaHChbl U
TpebytoT oT oby4artolerocsi cepbesHoit paboTbl B HEMOCPEACTBEHHOM KOHTakTe ¢ nekTopom. Ha
NpPaKkTN4eCcKnX 3aHATUAX npenoaasarte/b yKaXeT O0ONOoNHUTeNbHble NCTOYHUKA MaTtemMaTn4ecKomn
nHGOpMaLMKM N0 TEME 3aHATUS.

camocTosi- | CamocTosiTenbHas paboTa oby4arolerocs ConpsixXeHa ¢ NOMCKOM HOBbIX Hay4HbIX nMy6nvkauuii, B
TenbHasi KOTOPbIX MPYMEHEHbBI METOAbI, U3NIOXEHHBIE B NEKUMSX, UCMONb30BaHbl Peay/bTaThl 3a4ad, PeleHHbIX
paboTa Ha NPakKTUKe, a TakxXe C MOMCKOM HOBbIX MPUIOXEHUI C y4eTOM PasBUTUS CIOXETOB, PACCMOTPEHHbIX

KOCMUWYECKOI (OU3VMKOI B MocnenHee necsaTuneTue.

3ayer 3ayeT BKNOYAET HEe TOMIbKO OMPOC MO MPONAEHHOMY Matepuany, Ho U TBOPYECKUE SNIEMEHTbI
anckyccun. B Teopum n npaktuke npenogaBaHns Kypca TeEOpMM rpaBmMTaunoOHHOrO N3nyYeHns
TBOPYECKMIA acrekT NPoBeAeHUst 3a4eTa CBsA3aH, B YHaCTHOCTU, C ycrnexamu paboT no
OEeTeKTMPOBaHMIO rPaBUTaLNOHHOIO U3NTyYeHUs, UCNYLWEHHOro NPy CTONKHOBEHUN YEepPHbIX ObIp U
HEeNTPOHHbIX 3BE3[.

10. MepeveHb MHGOPMaALIMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MOLynio), BKNoYas nepeyeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMe OUCLMNNNHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunianHe (Moayno)

MaTepmaano-TeXHquCKoe obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnnHe (Moaynto) BKNOYaET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHOM paboThl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKIOYEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KDY.

YyebHble ayamTopun ONns KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMnbloTep 1 NnpuHTEp 4N pacneyatkn pa3aaToyHbix MaTepranos.

MynbTuMeguiiHas ayantopums.

12. Cpe.u,cma apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

Mpw HeobxoomMmMocTy B 06pas3oBaTesibHOM NMPOLECCE NPUMEHSIOTCS Cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUsITAE NHpopMaLIMKN 0ByYatoWMMUCS MHBANIMAAMY U INLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepu AaHHbIX UNn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX

OMCLUUMNMHON, 3a CHET aNlbTEPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMm ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 03.04.02
"dusnka" n maructepckom nporpamme "TeopeTndeckas omsrka 1 MoaenpoBaHue musnyecknx npoLeccos”.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.05.01 I'paButaLnOHHbIE BOJHbI

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodpmnb noarotosku: Teopetuyeckas pusmka n MogenmposaHne usnyecknx NpoLeccos
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. ®domuH, W. B. NpaButaumoHHble BoNHbI paHHei BeceneHHoit / V. B. domuH, C. B. YepsoH, A. H. Mopo3os. - Mocksa :
NapatenbctBo MI'TY umM. H. 3. BaymaHa, 2018. - 154 c. - ISBN 978-5-7038-5003-9. - TekcT : anekTpoHHbIli // 9BC
'KoHcynbTaHT cTyneHTa’ : [caiT]. - URL : hitps://www.studentlibrary.ru/book/ISBN9785703850039.html (nata
obpalleHus: 12.05.2021). - Pexxum pocTyna : no Noanucke.

2. Wunnunr, . Cknaaky Ha TKaHW NPOCTPaHCTBa-BpEMEHU. SHWTEH, rpaBMTaLMOHHbIE BOMHbI U Bydyliee acTpOHOMMUA
/ T. WunnuHr; nep. ¢ aHrn. - Mocksa : AnbnnHa HoH-ouKLWH, 2019. - 423 c. - ISBN 978-5-91671-847-8. - TekcT :
9anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785916718478.html (nata obpaweHus: 12.05.2021). - Pexum goctyna : no
noanucke.

3. Baxapos, B. [I. TaroteHue: ot Apuctotensi o diiHwWTelHa : yyebHoe nocobue / B. L. 3axapos. - 4-e usga. - Mocksa :
Nabopatopus 3HaHwiA, 2020. - 281 c. - ISBN 978-5-00101-816-2. - TekCT : 3NeKTPOHHbIiA // JlaHb :
9NeKTPOHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/151470 (naTa obpaleHms: 12.05.2021). -
Pexum goctyna: ons aBTopua. nonb3osatenei.

JononHutenbHasa nuteparypa:

1. BeckuH, B. C. I'paButauus n actpodpmanka : yuebHoe nocobue / B. C. BeckuH. - Mocksa : PUBMATIIUT, 2009. - 158
C. - ISBN 978-5-9221-1054-9. - TeKCT : 9NeKTPOHHbIA // JlaHb : anekTpoHHO-6nbnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/2114 (nata obpalieHuns: 12.05.2021). - Pexxum gocTyna: onsi asTopua. Nonb3osaTeneil.

2. babyposa, O. B. MatemaTnyeckue 0CHOBbI COBPEMEHHO TEOpWM rpasuTaumm : MoHorpacus / O. B. babyposa, b. H.
®dponos. - Mockea : [NpomeTei, 2012. - 128 c. - ISBN 978-5-7042-2362-7. - TekcT : anekTpoHHbIl // OBC 'KoHcynbTaHT
ctyneHTa' : [caiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785704223627.html (nata obpaieHus: 12.05.2021).
- Pexum poctyna : no nognmcke.

3. Nykaw, B. H. ®dunsnyeckas kocmonorus / B. H. Jlykaw, E. B. Muxeesa. - Mocksa : PU3MATIINT, 2012. - 404 c. - ISBN
978-5-9221-1161-4. - TeKkCT : aNeKTPOHHbIN // JlaHb : aneKTpoHHO-6nbnunoTeyHas cuctema. - URL:
https://e.lanbook.com/book/5279 (nata obpaleHmns:12.05.2021). - Pexxum poctyna: ons aBTopus. nosib3oBatenei.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodpomnb noarotosku: Teopetudeckas usmka 1 MogenmposaHne unsnyecknx NpoLeccos
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
"KOHCYnbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpeaocTasneH obyyatowmmes. MHoronpoguibHbIi 06pas3oBaTtenbHbli
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npesocTaBnstowein AoCTyn
yepes cetb VIHTepHeT Kk y4ebHo nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuodpPeTeHHbBIM HA OCHOBAHMU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOoBaHNAM doefepanbHbIX FOCy AapCTBEHHbIX
06pasoBaTte/bHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BUBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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