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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 oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (Npodeccop) BanakuH A.B. (Kadenpa teopuu
OTHOCUTENbHOCTY 1 rpasuTaunm, OToeneHne dmsnkm), Alexander.Balakin@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CNoCOBHOCTb OPUEHTUPOBATLCS B 6A30BbIX ACTPOHOMUYECKUX 1

CpI/ISVIKO-MaTeMaTVI‘-IeCKVIX Teopuax n NpUMEeHATb UX B Hay4YHbIX NCCnenoBaHUAX

MnK-5 CnocobHOCTb BECTN MEXONCUMNIMHAPHbBIE UCCNEAO0BaHNS Ha CTblke aCTPOHOMUN C
OU3NKON N MATEMATUKON U OPYrMMU €CTECTBEHHBIMUN HayKaMu

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):

JonxeH 3HaTb:

3HaTb OCHOBHblE CBOMCTBA 1 yMeTb paboTaTh C TaKMMM crielmanbHbIMU GOYHKLMSMU Kak doyHKLMK Beccens,
nonuHomsl Jlexxanapa, npucoeonHeHHbIE NOMMHOMBI Jlexanapa, cepuyeckne yHKLUN; 3HaTb OCHOBHBIE TUMbI

andpdoepeHunanbHbIX ypaBHeHMI7I B YACTHbIX MPON3BOOHbIX BTOPOro nopsnka n ymeTb NpnBoOnUTb 3TU ypaBHEHUA K
KaHOHMYeCKOMY B1AY; 3HATb HEKOTOpPbIE 3/IEMEHTbl Teopun 0600LEHHbIX q:)yHKLI,IAVI.

JlonxeH ymeThb:
YMeTb CTaBUTb KpaeBble 3a4a4v U BNnafeTb METO4AMMN PELIEHNS 3TUX 3a4ay;
JlonxeH Bnanetb:

HaBblkamy paboTbl Co cneunanbHbIMU COYHKUMAMM (pyHKUMK Beccens, nonnHombl JlexaHapa, npucoeauHEHHbIE
nonvHombl Jlexxanapa, cdpepumyeckue goyHKLMM)

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

NMPUMEHSATb crieLnanbHble QYHKLUK, Takue Kak doyHKkumMmu Beccensi, nonnHoMmel Jlexanapa, npucoeanHeHHble
nonuHoMmbl JlexaHapa, cpepudeckne yHKLAN NPY PeLeHn MaTeMaTUHeckuX 1 on3nYecKnx 3anay.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.18 ducumnavHbl (Mogynu)" OCHOBHOW MPOgIECCUOHASTbHON
obpasoBatenbHoii nporpammel 03.05.01 "AcTpoHomus (AcTpodouanka u KocMonorus)" n oTHocuTcst K 6asoBoii
(obwwenpodeccroHanbHoi) YacTu.

OcsauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem gucumunIMHbI (MOAYNS) B 3a4eTHbIX eAMHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyl0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMNAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 64 yaca(oB), B TOM 4Ynucne nekuun - 28 yaca(oB), npakTnyeckme 3aHsTus - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 44 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNIVHBIL: 3a4eT B 5 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTu4yeckmuit N1laH KOHTaKTHOM U CaMOCTOSITe/IbHOM paboTbl N0 AUCUUNAUHE (MOAYNIO)
Buaobl u yachbl

KOHTaKTHOW paborThbl,
Paspenbl oncumnianHbl / UX TPYAOEMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
3aHATUSA paboTbl

Mekuun

1.]Tema 1. A. CneumanbHble yHKLMN. 5 7 11 0 - . {1 LI
CtpaHnua 3 13 9. BB YHHBEPCHTET
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Buabl n yachbl
KOHTaKTHOW paboTbl,
N Pa?..u,em:;:I g:;’:::nnuubl / Cemectp nx T[()g.ﬂ.gg:)l(()ocrb caMo;L%,gTeaan ast
Nexunn I'Ip?;r'_'uﬂq&c;l(uenaGSEg;cT)EIHble
2. -hlll—gr:M%TE;{Zg?OBMHZ:r;MKM. 5 17 25 0 15
3. IggguféH%bf(nq?;ﬁ E&;IMT.eOpMM S 4 0 0 14
Ntoro 28 36 0 44

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. A. CneumnanbHble yHKLUK.

MoHATUE 0 kpaeBbix 3aaadax. 3anaya Wtypma-Nuyeunns. Co6CTBEHHbIE 3HAUYEHMS U COBCTBEHHbIE (OYHKLMM 3a8a4u
Wrypma-Tinysunnsa n nx ceonctea. ®yHkuma I'puHa. Meton noctpoeHust oyHkumm [MpuHa. Pursnyeckas nHTepnpertaumns
doyHKUmm ["'prHa. OCHOBHbIE YpaBHEHUS ANS UMANHOpUYeckux oyHKumiA. Y paBHeHne Beccens. PeweHne ero ans
Heuenoro nHaekca. PelweHune ypaBsHeHust beccensa ong uenoro nHaekca. PekyppeHTHOe COOTHOWeEHWe ans coyHKLMM
Beccens. ®yHkuum Beccens ¢ nonyuensiM nuHaoekcom. dyHkumm Herimana n XaHkens. OpToroHanbHOCTb GOyHKLMIA
Beccens. Psan Beccens - ®ypbe. YpasHeHue Jlexanapa. [Npomssoaswas oyHKUUs 1 nonuHoMbl JlexaHapa.
PekyppeHTHble cooTHOWeEHNS ans nonvHoMoB Jlexanapa. lNonnHombl JlexaHapa kak peweHust ypasHeHns JlexaHapa.
OpTtoroHanbHocTb nonuHomos Jlexangpa. Pag JlexaHngpa - ®ypbe. [NprucoeanHeHHbie doyHKLMK Jlexanopa n nx
BbipaXeHue Yyepes NponsBogHble OT NoNMHOMOB JlexaHnapa. PeweHve 1-0 BHyTPEHHER 1 BHEWHeEN 3a8ady ong wapa B
cnyyae ypasHeHus Jlannaca. Cdoepuyeckne pyHKuun.

Tema 2. B. YpaBHeHMs MaTeMaTM4eckon chnsnkm.

YpaBHeHNs1 MaTeMaTYeckol omanku. BapnaumoHHbii npuHLmMn B dousrke. BbiBon BApUaLMOHHbIM METOLOM YPaBHEHMIA
CBOBOHBIX 1 BbIHYXAEHHbIX ManbiX NonepeyHbix konebaHuii cTpyHbl 1 MeMBpaHbl. BbiBo ypaBHeHUI cBOBOAHBIX 1
BbIHY>X JEHHbIX Masblx NPOAONbHBIX KONebaHWn TOHKOro cTepxHs. Knaccugoukaums ypaBHeHWA 2-ro nopsiaka ¢
4aCTHLIMM MPOU3BOAHBIMU W MPUBELEHNE UX K KAHOHUYEeCKOMY Buay. DopMynupoBKka Kpaesblx 3a4aq 1 3agadqn Koww.
CyliecTBOBaHMe 1 4UHCTBEHHOCTb PELIeHUs 1-0i KpaeBoW 3a4aqn Ans ypaBHeHWn runepbonmyeckoro tuna. PelweHune
3anayn Koww gns 6eckoHeYHOM CTPyHbl. dranyeckas uHTepnpeTaums peweHns. Pewenve 3agayv ans cBo60aHbIX
konebaHuii 00HOPOAHOW CTPYHbI C 3aKPEMNEHHbIMU KOHLaMK. CTosiume BOMHbI. PelleHre 3a8ayv Ans BolHy>XOEHHbIX
konebaHuii 0oHOPOLAHOW CTPYHbI. PelweHne 3aaayn Kown ansi BONTHOBOrO ypaBHEHWS B MPOCTpaHCTBe. PelweHune 3apaum
0 cBOOOHbIX KonebaHusix Kpyrno MeMBpaHbl C 3aKPenNeHHbIMM FpaH1LaMu.

BbiBOL ypaBHEHUI TEMNONPOBOLHOCTY Ans Tena, cTepXxHs. dnddysns rasa B Tpybe. MNoctaHoBKa KpaeBbix 3a4au 1
3aga4n Koww ons ypaBHeHWin TennonpoBogHOCTU. [prHUMn Makcmyma n MUHMMyMa. EGUHCTBEHHOCTb pelleHns 1-oi
KpaeBoli 3anaqu. PelweHre 1-oii KpaeBol 3aaaumn Ans ypaBHEHWs TENNONPOBOAHOCTY 63 UCTOYHUKOB 1 C UCTOYHMKAMM.
MeTon nHTerpanbHbix npeobpazosaHuii Pypbe. 3anada Kown ons 6eckoHeqHOro ctepxHs. dyHkuns MprHa n ee
douaunyeckas nHtepnpetaums. denbta-cdoyHkumna upaka.

YpaBHeHWS 3nAMNTMYECKOro TMna v Kpaesble 3afayv Ons ypaBHEeHW SNANNTUYECKOro tuna. TeopemMa e aMHCTBEHHOCTM
peweHns ona 3agay dupuxne n Hemara. PeweHwne 1-0in BHyTpeHHel kpaeson 3ana4ym ansa kpyra. dopmyna lNyaccoxa.
O6beMmHbIli MOTEHUMAN 1 ero cBorcTea. [oTeHuman NPoCcToro crnosi, 4BOWHOroO cnosi. MeTon noteHuuana peweHns
Kpaesblx 3a4a4 Ans ypaBHEeHW SNANNTUYECKOro Tmna.

YpaBHeHue Menbmronbua. CBa3b ypaBHeHWS TenbMronbLa ¢ HEKOTOPbIMU YpaBHEHUSIMU rnnepbonnyeckoro u
napabonmyeckoro T1noB. Cgpepnyeckn CUMMETPUYECKME pelleHmnsl ypaBHeHUs TenbMronbLa B orpaHnyeHHol obnactu.
CobCTBEHHbBIE 3HAYEHUSI U COBCTBEHHbIE PYHKLIMW FPaHNYHOK 3ana4m obuwero Buaa. PasnoxeHust no cobCcTBEHHbIM
doyHKUMAM. PasfneneHve nepeMeHHbIX B ypaBHeHUW MenbMronbLa B LMANHOPUYECKMX N Coepuyecknx KoopamHatax.
Cdpbepuyeckn CMMMETpPUYECKMNE peLleHNst ypaBHeHUS FenbMronbLa B 6eckoHevHol obnact. PasnoxeHus B psiobl No
YacTHbIM peleHnaM ypaBHeHus FenbMronbLua B 6eckoHeyHol obnactu.

Tema 3. C. neMeHTbl TeOpnn 0606LLLEeHHbIX PYHKLIMHA.

AnemMeHTbl Teoprn 0606LEHHBIX (OYHKLWA. BEKTOPHOE MPOCTPAHCTBO 1 MPOCTPAHCTBO pacnpeneneHuii.
DenbTa-pacnpenenedve Oupaka. JuddpepeHumpoBanme pacnpenenenuii. [1eicTBus ¢ pacnpeneneHnsamm. YpasHeHus
B cBepTkax. [peobpasosaHus Jlannaca.

CtpaHnua 4 13 9.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.
OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHLIMA LOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMUA Pecypcamu, BKIoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
A. B. BanakunH Knaccuyeckne optoroHanbHble NonnHOMBI - http://toig-kazan.narod.ru/education/V/minipoly.pdf
A. B. BanakuH Tpu nekumm no Teopun goyHkumin Beccens - hitp://old.kpfu.ru/f6/bin_files/balakinbessel%2134.pdf

H. P. XycHyTonHOB YpaBHEHUS MaTEMATNYECKOW (PM3NKM - YPaBHEHNE KONebaHWii CTPyHbI -
http://old.kpfu.ru/f6/docs/met_pos/string.pdf

H. P. XyCcHyTOMHOB YpaBHEHNS MateMaTnyeckor omsnku - YpasHeHne TenonpoBogHOCTY -
http://old.kpfu.ru/f6/docs/met_pos/heat.pdf

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaET OLUEeHO4YHble MaTepuasibl, Hanpae/ieHHbIe Ha NPOBEPKY
OCBOEHMNS KOMMETEHUW, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas uHpopMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM pedynbTatam 0by4eHus Mo AMCLUNMHE (MOLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNNHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CPecTBa;

- coepXaHne OLEHOYHbIX CPELCTB, BKNo4as TpeboBaHus, NpeabsBAsiEMble K OeACTBUAM 00yHaloLLmXCs,
LEMOHCTPVPYEMBIM pe3ynbTataM, 3aJaHus pa3nuyiHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

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

OcBoeHUEe oucUMNAUHBI (MOSYNS) NPeLnonaraeT 3yYeHne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
Nutepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M1b0 B 060MX N3 HKX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHUW 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Jlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GmbnnoTekoii.

ONeKTPOHHbIE N30aHNS OOCTYMHbI AUCTAHUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMK NeYaTHbIX U3naHWA GBNNOTEYHBbIN
hOHA [OMXKeEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHON y4eBHOM NTepaTtypbl, HEOBXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AucUMnavHbl. OH NOANEXUT OBHOBNIEHMIO NPV U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

A. B. BanakuH Knaccuyeckne optoroHanbHble NOANHOMBI - hitp://toig-kazan.narod.ru/education/V/minipoly.pdf
A. B. banakuH Tpu nekuun no Teopumn doyHkumin Beccens - http://www.ksu.ru/f6/bin_files/balakinbessel!34.pdf

H. P. XycHyTOnHOB YpaBHEHUS| MaTEMATUYECKOW (PM3NKK - YPaBHEHNE KONebaHWi CTPYHbI -
http://www.ksu.ru/f6/docs/met_pos/string.pdf

H. P. XyCHyTAMHOB YpaBHEHNS MateMaTnyeckor ousnku - YpasHeHue TENNOoNPoBOAHOCTY -
http://www.ksu.ru/f6/docs/met_pos/heat.pdf

P. A. Davwes, b. C. HIknTnH YpaBHeHns MaTemMatuyieckoin gonsnkin. C60pHUK 3aaa -
http://toig-kazan.narod.ru/education/V/Zad1.pdf

Caint kathenpbl TEOPUN OTHOCUTENLHOCTU 1 rpasutaunn KDY - http://old.kpfu.ru/f6/k6/index.php?id=15&idm=5
Cant kadbenpbl TeOpUN OTHOCUTENLHOCTY U rpasuTaunm K®Y - http://toig-kazan.narod.ru/education.htm

9. Metognueckue ykasaHusi onsi o6yyaroLLMXCS NO OCBOEHUIO AUCLMIMIIMHBI (MOayNs)
Bug pa6ot MeToaouuyeckue peKkoMeHaaUum

nekumu HeobxonumbiM TpeboBaHMEM AN OCBOEHWS AUCLMMIVHBI SIBASIETCS MOCELWEHNIA NEKLMIA.

B xone NeKLMOHHBIX 3aHSATWI BECTU KOHCTNEKTUPOBaHWe y4ebHoro matepuana. Obpalats BHUMaHME
Ha KaTeropvu, OPMynMpPoBKK. B cnyyae BO3HNKHOBEHWSI BOMPOCOB 06paliatbCs 3a KOHCYNbTALMSAMM
K npenogasatento. B xoe n3y4yeHus AUCUMNANHBI Mano OrpaHNYMBaTbLCS NEKLMSAMI, PEKOMEHOYETCS
N3Y4NTb OCHOBHYIO NIUTEPATYPY, O3HAKOMUTLCS C LOMOMHUTENBHOW NUTEPaTYPOIA.

npakTnyeckme | [naBHOe Ha3HaveHve NPaKTUYECKNX 3aHATUIA - Bonee TecHoe 06LWeHKe NpenoaasaTens co

3aHsATUSA CTyLeHTaMu Ha TeMbl onpenenéHHble npenoaasatenem 3apaHee. MNpu noarotoeke Tpebyetcs
NOMbITATbCS BbINONHWTL BCE LOMAWHMWE 3a4aHUS 1 NoMblTaTbes Hanbonee YETKO chopMynnpoBaTtb
HEMOHSATHbIE U NPOBNEMHbIE 3Tanbl BO3HMKLWME NPW 3TOM. HENOCPELCTBEHHO HA 3aHATUN HYXHO
06cyanTb BO3HUKILME BONPOCHI C NpenofaBaTenem.

camocTos- | [Mocne kaxoon nekuun CTyaeHTy cneayeTt BHUMATENbHO NpoumnTaTth U pasobpatb KOHCMEKT. [MoHsATb
TenbHasl BCE MATEMATUYECKNE BbIKNALKU U Nexallne B UX OCHOBE (DU3NYECKUE MOMOXEHUS 1 OONYLEHUS;
pabota BOCMPOW3BECTU BCE BbIKNAAKN CAMOCTOATENBHO, HE T4 B KOHCMEKT. BeinonHuTb unu gonenatb
BbIKN1Ia KW, KOTOPbIE IEKTOP Npeanucan caenatb CaMoCTOSITENbHO (ECNM TAKOBbLIE NMEKOTCS).
Ecnwn nextop npennucan pasobpatb 4acTb Matepuana 6onee nogpobHO CaMoCTOATENBHO MO
LOCTYMHBIM NMMCbMEHHBIM U 3NIEKTPOHHBIM MCTOYHUKAM, TO HEOHXOAMMO CBOEBPEMEHHO 3TO
coenatb. [py BO3HNKHOBEHWM KaKMX-nMBO TPyLAHOCTEN C MOHMMaHMEM MaTeprana PeKoMeHayeTcs
MOMPOCUTb MOMOLLM Y CBOVX OLHOTPYMMHUKOB MNIN COKYPCHMKOB. Takxe MOXHO obpatutbcs 3a
MOMOLLBIO K NIEKTOPY.
CamocTosiTenbHOe usyyeHne Yactu matepuna. Ecnv yacTb yuebHoro matepmana oTeeieHa Ha
CaMOCTOSITENBHOE U3YYeHUE, TO HEOBXOAMMO NMPUCTYNUTb K 9TOMY HE3aMeLMTENBHO NOCNe yKasaHus
npenofaeaTtens 1 OCBOUTb MaTepvan B OTBeAEHHbIE UM Cpoku. MaTepuan cnefyeT nay4mTb no
LOCTYMHBIM NMMCbMEHHBIM 1 3NEKTPOHHBIM UCTOYHMKAM, O KOTOPbIX COOBWMT NpenofasaTeb.

3ayet Y Kax[oro CTyoeHTa Ha pykax [AonxeH ObiTb NONMHbIA CIMCOK BOMPOCOB Ans ak3ameHa. VX MoxHo
TILATENbHO N3Y4nTb U Pa3buTb HA HECKOMbLKO rpyn Mo YPOBHIO BaWwMUX 3HaHWiA. Heobxoaumo nvetb
KOHCMEKTBI BCEX NEKLMIA N NPaKTUYeCKUX 3aHATWIA. Ha 3ayeTe ByayT npeanoxXeHbl 3anaqv
aHanornyHole pasbupaembiM HA NPAKTUYECKUX 3AHATUSIX.

He cTouT n3beraTb noceuieHns KOHCynbTauumn - Ha Hen MOXHO YTO4HWUTDL Y npenonasatens Bce, 4To
OCTaNnoCb HEMOHATHbIM.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIeHUM 06pa3oBaTeNibHOro
npouecca no gucuunauHe (MORyn0), BK/OYasi nepedeHb NPorpaMmMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTOJb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTENbHOro NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u HGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOOYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTepuanbHo-TexH14Yeckoe obecneyeHne obpas3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNio) BKIIKOYAET B cebst
crneyolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

CneuvanunsmposaHHas nabopaTopus.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

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

- NPOOOIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu IrOC BO 1 y4ebHbIM nnaHom o cneumnanbHocT: 03.05.01
"AcTpoHoMMA" 1 cneumanusaummn "Actpodmamnka n kocmonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.18 Metoasl matematnyecko ¢on3nku

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONorng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. FoptoHoB, A. d. MeToabl MaTeMaTnyeckol pranki B npuMepax 1 3agadax: y4ebHoe nocobuve : B 2 Tomax . Tom 1/
optoHoB A.®. - Mocksa : PUSMATIINT, 2015. - 872 c. ISBN 978-5-9221-1641-1. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/768673 (nata obpaieHns: 21.04.2020). - Pexxum pocTyna: no noanmcke.

2. [optoHoB, A. @. MeToabl MateMaTM4eCKON (om3nkn B NpuMepax 1 3agadax. B 2 1. T. Il: yuebHoe nocobue / FoptoHOB
A.®. - Mocksa : PUBMATIIUNT, 2015. - 772 c.: ISBN 978-5-9221-1650-3. - TekcT : anekTpoHHbIv. - URL:
https://znanium.com/catalog/product/854390 (nata obpatweHus: 21.04.2020). - Pexxum pnocTtyna: no noanucke.

3. Oasbigos, A. . MeTtoabl MmaTematumyeckon conamnkmn. Knaccmudomkaums ypaBHEHUA 1 NocTaHOBKa 3adady. Meton
LNanamb6epa. Kypc nekuwmii / Oasbinos A.lM., 3nbioHesa T.M1. - Mockea: HAL MIH®PA-M, 2017. - 100 c. ISBN
978-5-16-105499-4 (online). - TekcT : anekTpoHHbIn. - URL: https://znanium.com/catalog/product/884637 (nata
obpaileHns: 21.04.2020). - Pexum pocTyna: no noanmcke.

JononHutenbHasa nuTteparypa:

1. Bnanmmupos, B. C. YpaBHeHuUs MaTemaTnyeckoi cpmankim : y4ebHuk ans sysos / B. C. Bnagumupos, B. B. XapuHos. -
2-e n3n., ctep. - Mockea : PUSMATIINT, 2008. - 400 c. - ISBN 978-5-9221-0310-7. - TekcT : anekTpoHHbIii. - URL:
https://znanium.com/catalog/product/169279 (nata obpaieHuns: 21.04.2020). - Pexxum pocTyna: no noanmcke.

2. CBelwHukoB, A. . Teopust oyHKLIMIA KOMMIEKCHOM nepeMeHHol: y4ebHuk / A.I". CeewHnkos, A.H. TuxoHoB, - 6-e n3g. -
Mockea : PUSMATIINT, 2010. - 336 c.: ISBN 978-5-9221-0133-2. - TekCT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/544573 (nata obpaieHns: 21.04.2020). - Pexxum pocTyna: no noanmcke.

3. Metposckuit, W. T. Nexunmn 06 ypaBHEHNUSX C HACTHBIMU NPOU3BOAHbIMY : y4ebHuk / U. . MeTpoBckuii. - Mockea :
DOUN3MATIINT, 2009. - 404 c. - ISBN 978-5-9221-1090-7. - TeKCT : aNeKTPOHHbIV // JlaHb : aneKTPoHHO-6nbnmnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/59551 (naTa obpaierusi: 21.04.2020). - Pexum gocTtyna: ons aBTopuma.
nonb3osarenen.

4. bapauwkos, B. A. MeTonbl MatemaTuyeckoi cpnauku : yuebHoe nocobue / B. A. Bapaukos. - KpacHosipck : Cub.
denep. yH-T, 2012. - 152 c. - ISBN 978-5-7638-2497-1. - TekCT : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/492290 (nata obpatweHusi: 21.04.2020). - Pexxum pocTtyna: no noanucke.

5. Kaget B. B. MeTonbl MatemaTnieckon onsnkn B peleHnmn 3agad HedoterasoBoro nponssonctea. Kypc nekumin. -
MockBsa-MxeBck: VIHCTUTYT KOMMbIOTEPHbBIX UccnepoBa- Huin, 2004. - 148 c. - TekcT : anekTpoHHbIn. - URL:
https://znanium.com/catalog/product/345149 (nata obpaiweHusi: 21.04.2020). - Pexxum pocTtyna: no noanucke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.18 Metoasl matematnyecko ¢on3nku

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONOrng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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.

CtpaHnua 9 13 9.




