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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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 2 ns 9. Bl YHH

AR 5 AN LM O
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Mporpammy omcuunivHebl paspabdoTan(a)(v): MIaowuiA Hay4YHbIA cOTpyaHUK, 6/c 3arnoynnmH A.A. (ACTpoHOMMYeckas
obcepatopus um. B.IN. SHrenbrapara-MexkadpeapanbHblii 06pa3oBaTenbHO-HAYYHbIA LEHTP KOCMUYECKUX
uccnenosaHui u texHonornia, Uuctutyt comaukn), ArAZagidullin@kpfu.ru ; Kawees Pagasnb AnekcaHaposmy

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KoMMneTeHuuu npuobpeTaeMor KOMNETEHLUN
MnK-1 CrnocobeH NpoBoAMTbL (PyHOAMEHTabHbIE U NPUKNALHbIE Hay‘-IHbIeDDVICCJ'Ie,D,OBaHVIH
B cdpepe npodpeccnoHanbHom OesaTenbHOCTH

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

- METObl 1 TEXHONOTMN MOLENNPOBaHNS rPaBUTALMOHHOIO NoTEHLMANa n NPUMEHEHNa Mo4enen ang peleHns
reoge3ndeckunx 3anad.

JonxeH ymeTb:

- ICNONb30BaTb OCHOBHbIE 3aKOHbl €CTeCTBEHHOHaY4YHbIX OUCUUNNINH B I'IpOCbeCCI/IOHaJ'IbHOIZ neAaTeNnbHOCTH,
NPUMEHATb METOAbl MaTeMaTn4eckoro aHanm3a n MogenmpoBaHns, TeopeTn4eckoro n aKkCnepmnMeHTanbHOro
ncecnenoBsaHuA;

JonxeH Bnanetb:

- TEOPETMYECKMMM 3HAHMAMI NO TEOPMU NOTEHUMANA CUMbI NMPUTSXEHNS, B 00NacT NOCTaHOBKM 1 NyTe peleHns
npsiMoii, 0bpaTHOI 1 KpaeBbix 3aaay Teopumn NoTeHUMana.

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- CNOCOBHOCTb K N3YHEHMIO OUHAMUKI U3MEHEHMUS CPUrypbl 3eMAN MO AaHHBIM O CTPYKTYPE €€ rpaBUTaLMOHHOrO
nons.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OO BO

[aHHag oucumnnuHa (Moaynb) BkoYeHa B pasaen "B1.B.09 OucuunnmHbl (Moaynm)" OCHOBHOM NPOGIECCMOHANBbHOW
obpasoBatenbHoli nporpammel 21.04.03 "Meoaesns n onctaHUMoOHHOe 3oHAMpoBaHue (KocMmnyeckne TeXHONornm
KOOpAMHATHO-BPEMEHHOIO 0becrneyeHns 1 reo4e3nyeckninin MOHUTOPUHS)" 1 OTHOCUTCS K BapMaTMBHOM YacTw.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTtakTHasi paboTa - 15 yaca(os), B TOM 4ncne nekuun - 14 yaca(oB), npaktuyeckume 3aHstus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas paboTta - 57 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNUHBIL: 3a4eT BO 2 CEMECTPE.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMMNNIMHE (MOAYNIO)
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

UX TPYOO0EMKOCTb (B Yacax) cToNi-

N Paspensl aucuMnAnHbI / Ce- |Nekuuu,fekuum| MpakTu- Mpaktu-yla6opa-fa6opa- T€Nb-
monayns MECTP| Bcero | B an. |uyeckme |yeckue |TopHbie|TOpHble| Has

copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |copme| Bcero |cpopme| 60Ta

1. |Tema 1. CunoBoe none TArotTeHus. 2 2 0 0 0 0 0 8
Tema 2. NoHATWE NnoTeHumana cunbl
2. NPUTSIXEHNS. 2 2 0 0 0 0 0 8
3 Tema 3. lNpsaMas rpasyMeTpuydeckas 3agaya. 5 5 0 0 0 0 0 13
Tema 4. Kpaesble 3a8a4v Teopum
4, noTeHLMana. 2 4 0 0 0 0 0 8
5, Tema 5. PaanoxeHuve noteHumnana B psg no 5 5 0 0 0 0 0 8
2 CHRRMHEHINY AN M AN (Monyns)
TeMd8VEhn Q T HR@BVMeTpUM 1
o ;)ZTV'% ok ngﬁBl?eaﬁﬁ%“i‘r’ei 2 2 0o | o 0 0 0 12
TOHATHS PVSMHECKOFOORS " CGKaRAPHbIe - BEKTOgHbIe RPAATTORG CMA—SaKoOH BEEMIPHOTOTRFOTEHNMAT GitAa
npw egv4. [one cunbl NPUTAXeHNS MaTtepuanbHon ToYeuHMI Macchby COEOKywocim TQyeuHbIX MACC,|MaTgpranbgro
Tend. 3aga4a onucaHus rpaBUTaLMOHHOrO Nons MarepuabHoro rgasuTupyiowero ogbekra. MoHsTre rfpobHor Macchl.

Tewma 2. NMoHATME NOTEeHUUana cusbl NPUTSXEHUS.

MoHsATUe noTeHumana. MNoTeHumanbl CUbl NPUTSXXEHUS MaTePUabHON TOHYEYHOW MacChl U COBOKYMHOCTM TOYEYHbIX
Macc. "paBUTaLMOHHBIV NOTeHUMan MmaTepuasnbHoro Tena. MNMoteHumnansl 06 beMHbIX Macc, MPOCTOrO Cosl, ABOMHOIO
cnosi. YpoBeHHbIE MOBEPXHOCTU, HOPMasU, CEHEHUS,

npon3eoaHble N rpaaueHT rpaBUTalMOHHOrO NoTeHunana.

Tewma 3. Mpsimas rpaBuMeTpUYECKas 3apada.

[MpocTenwmne cnydyau peleHms NpsmMon 3a4ayv Teopumn notTeHumana: og4HoOPOOHbIA CAhepnyeckuin NpoCTon CNow,
OLHOPOAHbINA Wap, 0AHOPOLHbIA NNOCKMIA CNol. PeweHre npsiMon 3adaym Teopym noteHumnana ons oagHopoLHOro
TpexocHoro annuncomaa. Teopema HotoToHa. Teopema Nlannaca. CeolicTBa noteHumana o6beMHbix Macc. CBoicTBa
noTeHLmnanos NpocToro 1 OBONHOro CNoes.

Tema 4. KpaeBble 3apadyun Teopum noteHuunana.

KpaeBble 3ajaynm Teopun noteHumana n MetTobl X peweHns. q)yHKLI,I/II/I valHa. MHTeraH nyaCCOHa. CeeneHune
KpaesblX 3a4ay K MHTerpasibHbiM ypaBHEHUAM. MHTeraﬂbele ypaBHeHua nepeoro n BTOporo pogos. AﬂbTepHaTI/IBbI n
Teopembl cbpeuronbma 06 MHTEerpanbHbIX ypaBHEHUAX. I"Iym N MeTobl Moncka peUJeHMI7I MHTEerpanbHbIX ypaBHeHMI7I.

Tema 5. Pa3noxeHune noteHuuana B psig no ccpepnyeckmm PyHKLMAM.

PeweHve ypaBHeHus Jlannaca B cdpepuryeckomn cucteme koopauHart. MonnHombl 1 npucoeamHeHHbIe GOyHKUUN
Nexarnppa. Waposble 1 cpepuyeckne oyHkumnn. Knaccugpukaums cpepryecknx qoyHkLmn. PasnoxeHue
rpaBMTaUMOHHOrO NoTeHUMana B psg 06 beMHbIX cqpepuyeckmx OyHKLWA. IHTepnpeTaLms CTOKCOBbLIX MOCTOSIHHBIX.
Mpobnema cxonMMOCTM psaa Ans reonoTeHuuana.

Tema 6. O6paTHbie 3apauv rpaBUMETPUN U NYTU UX PELLEHUS.

MoctaHoBka 06paTHO 3aaa4m Teopun NoTeHumana (0bpaTHoN rpaBUMETPUYECKO 3anayn). Moaxoas! K pelweHnto n
MeTonbl pelleHns obpaTtHbIx 3anad. NprenevyeHne ONONHNUTENBHOW anpPUoPHOV N3MEPUTENBHON NHAPOPMALIMK.
HekoppekTHblii xapakTep obpaTHbix 3anay. MeToasl perynspusauum npy peleHnn HEKOPPEKTHbIX 3a8ay Teopun
rpaBMTaLMOHHOIO NoTeHumana.

5. MepeuyeHb yue6HO-MeTOANYECKOrO o6ecrneyeHUs OJjisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs No
AucuunnuHe (MoayIto)
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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

BeeneHve B TEOPUIO rpaBUTaLMOHHOIO NOTEHUMana: (KOHCNEKT Nekuunia): [ans CTyAEeHTOB TPeTbero Kypca onanyeckoro
dakynbTeTa]. Kawees P. A. (Padhaanb Anekcanoposud). KazaHckuin (Mpusonxckuii) penepanbHbli yHUBEPCUTET:
UHctnTyT domamkm, Kadbenpa actpoHOMUM 1 KocMmnyeckoi reogesvmn. dopmart: eKnura. 2009. -
http://libweb.kpfu.ru/ebooks/06-1Ph/06_46_2009_kl-000215.pdf

6. dOoHA OLEHOYHbIX CPeACcTB MO AucUUNIuHe (MOOyNI0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNINHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOYHbIe
CcpencTBa TEKYLEero KOHTPONSA 1 OLEHOYHbIe CPEICTBa NPOMEXYTOUYHOM aTTecTaLnm.

B dpoHIe oueHOYHbIX CPeacTB COAePXUTCS creayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTataM 06y4eHus Mo SUCLUMNINHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHUs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHns pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B MpunoxeHnun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnanHbl (MOaynsi) npeanonaraeT M3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbiTb AOCTYyMHA 0by4atowWwmnMcsl B OAHOM U3 OBYX BapUaHTOB (MM60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBEAEHMM 0BYYaIoLWLMMCS CBOErO NIOrMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMU NeYaTHbIX M3aaHUA B1bNNOTEYHbI
ooHA, AonmXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 41 OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHnn 2 k paboyein nporpamMme aucumnnmHbl. OH NOANEXMUT OBHOBAEHMWIO NMPU N3MEHEHNM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensimu SNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

International Association of Planetary Sciences (IAPS) - http://www.ia-ps.org
International Association of Geodesy - http://www.iag-aig.org

International Centre for Global Earth Models - http://icgem.gfz-potsdam.de
International Geoid Service (IGeS) - http://www.iges.polimi.it

Kawees P.A. BeegeHune B TeOpuio rpaBMTaLMOHHOro noteHumana. KoHcnekT nekumi ans cTyaeHTOB TPEeTbero Kypca
domamnyeckoro goakynbteTa. KasaHb, 2009, 46 c. - http:/kpfu.ru/main_page?p_sub=5776

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nexkuum Nekumsi npeacTaBnsieT coboit OCHOBHYO POPMYy OpraHuaauun oby4eHns B By3e, OCHOBAHHYIO Ha
NPsIMO KOMMYHUKaLMK MeXay npenoaasaTteneM 1 CTyoeHToM. B nekumm cucteMaTnampoBaHHbIM
06pa3oM nocnenoBaTenbHO n3naraeTcsl coaepxaHue y4ebHoro matepuana, LenaeTcs akLeHT Ha
peannsauuio rmaeHbIX UOew U HanpasBneHuii B U3y4eHU OUCLUUMMVHBI, 0aeTCcs yCTaHoBKa Ha
nocnefytoLLyo CaMOCTOSTENbHYIO paboTy.

camocTos- | Cpeln CnoXmBWKXCS CHOPM M METOAOB 0BYYEHUS B By3e Beayllas pofib MPUHALNEeXMUT
TenbHas camocTosTenbHol paboTe. MNpakTrka 0by4eHUs NOATBEPXAAET, YTO TONbKO 3HAHUS, LOObITbIE
paboTa CaMOCTOSATENbHbIM TPYAOM, AENaT BbIMYCKHUKA NPOAYKTUBHO MbICNSWMUM CNELNANNCTOM, CMIOCOBHBIM
TBOPYECKM pelwaTb NPOgHeccCuoHanbHble 3afadun. YCuneHme ponm camoctosTensHol paboTol
CTYLEHTOB 03HAYaeT NPVHLMNMANbHbI NePeCcMOTP opraHnsaumm y4ebHo-BocnMTaTenbHOro npouecca
B BY3€, KOTOPbIA JONXEH CTPOMTLCA Tak, YTOObl pa3BuBaTh YMEHWE YUNTLCS, (DOPMUPOBATD Y
CTyLeHTa CNoCOBHOCTM K CaMopasBMTUMIO, TBOPYECKOMY NMPUMEHEHMIO MOMYYEHHbIX 3HAHUIA, cnocobam
agantauum K npodpeccnoHanbHoM OeATENbHOCTY B COBPEMEHHBIX YCNOBUSX.
PekomeHoyemas nocnenoBaTenbHOCTb OpraHn3aunm caMmocToATeNbHON paboThl:
O3HakoMneHve ¢ coaepxaHnem yuebHmka, nay4eHme KOHCNeKTa nekuuni,
N3y4eHne METOOMYECKUX NOCOBWA, NpeAcTaBNeHHbIX Ha caiTe Kadheapbl aCTPOHOMUM 1 KOCMUYECKOM
reoneanu, 03HaKOMNEHNE C PEKOMEHAOBAHHbIMM Matepranamu, nybnnkaunsmMm n ctatbsimMm B
Hay4HbIX 1

3a4eTt 3aver npouncxognT B MH,ElI/IBI/I,D.y@.ﬂbHOVI bopMe ¢ KaxabiM o6yqarouw|M09| n npencrtasnset coboi
MHTEerpaibHyo OUeHKY, BKNKo4YaoWy akTUBHOCTb y4acTus o6y'-|a|ou4erocsi B YCTHbIX OUCKYCCUSX,
cooepXxare/ibHyt0 COCTaBNAKLWYH NUCbMEHHOM pa60TbI 1 cTeneHb ob1ero NoHMMaHUs cyuwecTBa
MEeTOoLO0NOorMn Knaccmn4eckom Teopumn rpaBMTalMOHHOIo nNnoTteHumnana.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
LUCUMMNAMHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKkon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuuninHe (Moaynto)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMUXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNWAa0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolerocs npu sawmuTe KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GrOC BO n yyebHbIM nnaHom no HanpasneHuto 21.04.03

"Neonesnsa n gUCTaHUMOHHOE 30HANPOBAHME" N MarmcTepckon nporpamme "KocMmyeckmne TeXHONormm
KOOPAMHATHO-BPEMEHHOIO 06eCrneHeHUNs 1 reofe3nyecknii MOHUTOPUHT".
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MepeueHb nuTepartypbl, HLOOXOAUMOW /Il OCBOEHMUS OUCLMMAUHDBI (MOLYyNs)

HanpasneHnne noarotosku: 21.04.03 - (eonesnsa n OMCTaHLMOHHOE 30HONPOBAHME

Mpodpunb NOAroToBKM: KOCMUYECKMNE TEXHONOTUM KOOPANHATHO-BPEMEHHOrO 06ecneYeHns N reofe3an4ecknii MOHUTOPUHE
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. Bonpocbl Teopuu 1 NpakTUKmM reonorn4eckon NHTepnpeTaumm rpaBUTauMoHHbIX, MarHUTHBIX U 3NEKTPUYECKUX Monew :
matepuanbl XXXVI ceccun MexayHapogHoro cemmHapa (r. Kasasb, 26-31 aHBapsa 2009 r.) / [cocT. H. H. PaBunosa ;
Hayd. pefd.: 4.r.-M.H., npodp. O. K. Hypranues, g.r.-m.H., npod. 3. M. Cnenak] .? KasaHb : 13a-80 KaszaHckoro
rocynapCTBEHHOro yHmeepcuteta, 2009 .? 405 c. : un. ; 30 .7 ISBN 978-5-98180-638-4, 150.

Bonpockl Teopun 1 NPakTUKM reonornyeckon NHTepnpeTaummn rpaBuTaumMoHHbIX, MarHUTHbIX U 3EKTPUYECKUX nonemn
[TekcT : anekTpoHHbIV pecypc] : Matepuansl XXXVI ceccnn MexayHaponHoro cemmHapa (r. KasaHb, 26-31 aHBaps 2009
r.) /[cocT. H. H. PaBunosa ; Hayu. pea.: A.r.-M.H., npocp. O. K. Hypranwues, g.r.-m.H., npog. 3. M. Cnenak] .?
OneKkTpoHHble aaHHble (1 doain: 347 M6) .? (KasaHb : Hay4Hasi 6ubnuoteka KasaHckoro coefiepalibHoro yHuBepcuTeTa,
2015) .? 3arn. ¢ akpaHa.. OpurnHan konvm: Bonpockl Teopymn 1 NPakTUKM reonormyeckon MHTepnpeTaumm
rpaBUTaLMOHHBIX, MArHUTHBIX U anekTpuyeckmx nonei : matepuansl XXXVI ceccun MexayHaponHoro cemmHapa (r.
KasaHb, 26-31 aHeapsa 2009 r.) / [cocT. H. H. PaBunosa ; Hayd. pea.: A.r.-M.H., npodp. . K. Hypranues, A.r.-Mm.H., npod.
3. M. Cnenak] .? KasaHb : /138-B0 KasaHckoro rocynapcTBeHHoro yHmsepcuteta, 2009 .? 405 c.
https://libweb.kpfu.ru/local_only/777052.pdf

2. Kawees P.A. BeeneHue B TeOpUI0 rpaBMTaLMOHHOrO noTeHumana HebecHbix Ten. KoHcnekT nekuwmid. / P.A. Kawees //
NuctnTyT domamkm Kasanckoro (MprBonxckoro) coenepanbHoro yHmeepcuteta. - Kasab. - 2015. - 90 ¢. - URL:
https://kpfu.ru/portal/docs/F1381028693/Kashheev..R.A..Vvedenie.v.teoriyu.gravitacionnogo.potenciala.pdf

3. iHxeHepHas reoneans v reomHdgoopmatuka. Kpatkuin kypc: yuebHuk / M.S. BpbiHb, E.C. Boromonosa, B.A. Koyrus,
B.A. N1ésuH ; nog penakument B.A. Koyrus. - CankT-INeTepbypr: laHb, 2015. - 288 c. - TekcT: aneKTPOHHbIA //
OnekTpoHHo-bubnnoTeyHas cuctema Nawb': [caiiT]. - URL: https://e.lanbook.com/book/64324

JononHuTtenbHas nuteparypa:

1. MpywwuHckuia, H.IM. Teopusa courypbl 3emnun: yuebHuk ans sy3os / H. M. pywuHckwii. - N3a. 2-e, nepepab. n gon. -
Mocksa: Hayka, 1976. - 511 c.

2. Cepkepos, Cepkep AkbepoBuny.Teopunsi FpaBUTALIMOHHOIO Y MArHUTHOrO NOTEHUMANOoB: y4ebHUK O By30B MO
cneumanbHocTn 'Teodhmamdeckue metoabl nonckos n passenkun' / C. A. Cepkepos .-Mocksa: Hegpa, 1990. - 303[1]c., un.

3. Kawees P.A. durypa 3emnu: snnunconpanbHoe (HopMansHoe) npubnvxeHne. YyebHoe nocobue. / P.A. Kawees //
dusnyecknin pakynbTeT KaszaHCKOro rocyiapCcTBEHHOro yHuBepcuteta. - KasaHb. - 2001. - 46 c. - URL:
https://kpfu.ru/portal/docs/F_116194966/Kashheev.R.A..Figura.zemli.normalnoe.priblizhenie.pdf

4. Kawees P.A. Teopus onpenenenus ourypbl nnaHetapHoro reovaa. YuebHoe nocobue. / P.A. Kawees // dusmyeckuii
gakynbTeT KaszaHCcKoro rocygapCcTBEHHOro yHuBepcuTeTa. - KasaHb. - 2001. - 40 c. - URL:
https://kpfu.ru/portal/docs/F676539739/Kashheev.R.A..Teoriya.opredeleniya.figury.planetarnogo.geoida.pdf

5. Kawees P.A. MeTonbl onpeneneHunsi onanyeckoin noBepxHOCTM 3eMnun 1 conrypbl permoHanbHoro reonpa. YuebHoe
nocobue / P.A. Kawees // dusnyeckuin dpakynbtet KasaHckoro rocynapcTBeHHoro yHusepcuteta. - Kasasb. - 2003. - 35
c. - URL:
https://kpfu.ru/portal/docs/F1143271285/Kashheev.R.A..Metody.opredeleniya.fizicheskoj.poverkhnosti.Zemli.pdf

6. Kawees P.A. CoBpeMeHHble MeToabl CNYTHMKOBOW rpasumeTpun. KoHcnekT nekuwid. / P.A. Kawees // MHcTuTtyT
douaukm KasaHckoro (Mpusonxckoro) gegepanbHoro yHusepcuteta. - Kasanb. - 2015. - 45 c. - URL:
https://kpfu.ru/portal/docs/F1381028693/Kashheev..R.A..Vvedenie.v.teoriyu.gravitacionnogo.potenciala.pdf

7. Kawees P.A. BBeaeHue B TEOPUIO rpaBUTaLMOHHOro noteHumnana. KoHcnekT nekumin ons CTyLeHTOB TPETbEro Kypca
domamyeckoro gakynbteTa. KasaHb, 2009. - 46 c. -URL:
https://kpfu.ru/portal/docs/F_937028861/Kashheev.R.A..Vvedenie.v.teoriyu.gravitacionnogo.potenciala.pdf

8. MaTbaecaT net KOCMUYECKNX UCCNENOBAHMIA [DNEKTPOHHBI pecypc]: ¢b. Hayy. Tp. - DNeKTPoH. AaH. - Mockea:
®duamarnnt, 2009. - 277 c. - Pexxum poctyna: https://e.lanbook.com/book/48266
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I'Iepequb MH(POPMaLMOHHbIX TEXHOOMMW, UCMONb3YyeMbIX A1 OCBOEHUSI AUCLUMIUHDI (MO,IJ,yﬂﬂ), BKNo4yas
nepe4yeHb NnporpaMmMHOro obecneyeHus u MHPOPMaLMOHHbIX CMPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 21.04.03 - (eonesnsa n OMCTaHLMOHHOE 30HONPOBAHME

Mpodpunb NOAroToBKM: KOCMUYECKMNE TEXHONOTUM KOOPANHATHO-BPEMEHHOrO 06ecneYeHns N reoe3an4ecknii MOHUTOPUHE
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-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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