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Mporpamma ancumnnnHbl "HeTpusuanbHble Tononornyeckue cTpyktypbl sceneHHorn"; 01.03.01 "MaTtematuka".

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
CrpaHwuua 2 n3 10. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnnHbl "HeTpusuanbHble Tononornyeckue cTpyktypbl sceneHHorn"; 01.03.01 "MaTtematuka".

Mporpammy nmcuunnuHel paspaboTtan(a)(vn) 3asenyowmii kagoenpoi, a.H. (LoueHt) Monos A.A. (Kadenpa reometpum,

oTheneHne maremartuku), apopov@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLUMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM

peaynbtatamm ocBoeHns OMOIM BO

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

Wncpp
KOMMeTEeHLMM

PacwucppoBka
npuobpeTtaeMoi KOMNETEeHLUN

OriK-1 FOTOBHOCTbIO MCMONb30BaTh (DyHAAMEHTaNbHblE 3HAaHWUS B obnactu
MaTemMaTn4yecKoro aHanmaa, KOMMIEKCHOro 1 oyHKLMOHaNbHOro aHanmaa, anrebpel,
aHanMTUYeCcKon reomMeTpuu, anddoepeHuUmnansHon reoMeTpum 1 Tononoruu,
nndpgoepeHumanbHbiX ypaBHEHU, OUCKPETHON MaTteMaTukm 1 MatemaTmyeckon
NOrvku, TEOPUN BEPOATHOCTEN, MAaTEMATUYECKON CTATUCTUKN U CRyHamHbIX
NPOLLECCOB, YNCNEHHBIX METOLOB, TEOPETUYECKON MEXaHUKM B ByoyLieit
NPOECCUNOHANBbHOW OeATeNbHOCTH

Orik-3 CNocoBHOCTbIO K CaMOCTOSATENbHOM HayYHO-UCCneaoBaTenbckoi paboTe

nK-3 CMOCOBHOCTbIO CTPOro AoKa3aTb YTBEPXAEHWE, CROPMYMPOBaTL pe3ynbTar,
yBUAETb CNeLCTBUS NOMYYeHHOro peaynbraTa

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH OEeMOHCTpMpoBaTb CNocoBHOCTb Y FOTOBHOCTb:!
1. 3HaTb OCHOBBbI Teopun, peweHnammn KOT0p0I7I ABNAKOTCA ABNAOTCA NPOCTPAHCTBA-BPEMEHA TONONOrM4eckmnx

0edeKToB;

2. NoHMMaTb 0COBEHHOCTU npoueccos, npoucxogsduime B NnpoCcTpaHCTBax-epeMeHax Tononorn4eckmnx u,ecpeKTos;

3. UMeTb NpeACTaBleHVE O TEH30PE SHEPTUM-UMIYNbCA, SBASIOWMMCS UCTOYHUKOM HETPUBMATBHON TOMOMOMMYECKOiA
CTPYKTYPbl 1 UCKPUBNEHNS NPOCTPAHCTB-BPEMEH TOMONOrMYECKNX AECPEKTOB;

4. OEeMOHCTpUpoOBAaTh CNOCOBHOCTb U FOTOBHOCTb NPUMEHATb NONy4YeHHble 3HAHNA 014 pelweHns
3a4a4, BO3HUKALWMX NPy ONUcaHUM TOMONOrnyeckux oedoekTos B paMkax obuieit Teopun OTHOCUTENBbHOCTW.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOM BO

HaHnas oucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.B.0B.11 OucunnnnHbl (Mooynn)" OCHOBHOM NpodbecCuoHanbHom
obpaszoBartenbHoii nporpammel 01.03.01 "Martematuka (O6wumit npodounb)" 1 OTHOCUTCS K AUCUMNANHAM MO BLIGOPY.

OcBauBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3aUETHbIX eAUHMLAX C YKa3aHUeM KONMYecTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (Mo Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO

paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTta - 44 4aca(oB), B TOM 4ucne nekuuu - 22 yaca(oB), NpakTU4eckne 3aHsTus - 22 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 28 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).

CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNIINHDI: 3a4€eT B 8 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaZleMMYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTtM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)

N Paspenbl pucumnivHbl /
monyns

CemecTp

Buabl 1 yacbl

KOHTaKTHOW paboThbl,
MX TPYA0EeMKOCTb

(B yacax)

CamocTtosiTeNibHasA
pabora

Jlekuunn

MpakTuyeckuelllabopatopHble

3aHATUA

paboTbl

Tema 1. MeTpuyeckne ceoncTea
1.|npocTpaHcTs, coaepxalymnx
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Buabl u yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
2.[Tema 2. KanmbpoBoUHble CTPYHbI. 8 8 8 0 10
3.[Tema 3. MnobanbHble CTPYHbI. 8 6 6 0 8
4.|Tema 4. nobanbHblii MOHOMONb. 8 4 4 0 6
NToro 22 22 0 28

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. MeTpnyeckue CBOMCTBa MPOCTPAHCTB, coAepXaLlux Tononoruyeckme gedoeKkTbl.

MoaenbHble CUCTEMbI KNacCUYeCKMX Nonen B MPoCcTpaHCcTBax TONONOrnyeckmx AedOeKTos.

MpocTpaHCcTBa KOCMUYECKOM CTPYHBI U F06ansHOr0 MOHOMONS NPEACTABNAOT COO0 NPUMEPBI HOBOFO TMNa
NPOCTPaHCTB aCUMMNTOTUYECKUN NMNOCKMX, HO C AeOMLIMTOM NIOCKOro unm TenecHoro yrinoe. KoHnyeckas cTpyktypa
npocTpaHcTBa 6ECKOHEYHO TOHKOW CTPYHbI BO3HMKAET B EBKNNA0BOM CEKTOpe npocTpaHcTea LWeapuwnnbaa npu
Temneparype, OTINYHOW OT Temrnepartypbl XOKUHra.

Tema 2. KanmbpoBOUHbIe CTPYHBbI.

CucTema ypaBHeEHWI NS CTATUYECKON KannbpPOBOYHOW CTPYHBI.

WHTerpan sHeprum.

"paHnyHbIe ycnosus.

O6wue cBolicTBa KanMbpPOBOYHbIX CTPYH.

'paBMTaLMOHHOE NOMe BHE CTPYHbI.

CaolicTBa peleHuni.

OnpeneneHre obLeli TONONOMMYECKOR CTPYHbI Kak KOH(POPMHOW TEOPWM C HEYETHOW CUMMETPUEN-AndhepeHLnanom u
C TOYHbIM TEH30POM 3Heprumn-umnynbca. O6oblWeHHas aMnaMTyaa B 0bLei TONONOrMYeckon CTPYHe Kak 3aMKHyTas
goopMa Ha NPOCTPaHCTBE MOAYNei, aHanorMs ¢ OCHOBHLIM OO BEKTOM B TOMONIOrMHYECKOM KBAHTOBOW MEXaHuKe.

MonsikoBckas CTpyHa Kak nprvMep TOMONOrMY4ecKoi CTPYHbI, MOCTPOEHNe AndodpepeHumana, Kputnieckas pasmMepHoCTb.
CTpykTypa OCHOBHOro ob6bekta - 06061eHHOM aMNAnTy bl - B TEOPUU NONSIKOBCKON CTPYHbI.

Tema 3. Fno6anbHble CTPYHbI.

"onocToyHOBCKMi GO30H.

YpaBHeHus onsi rnobanbHOM CTpyHbI.

"eoneaunyeckme B NPOCTPAHCTBE-BPEMEHM rM0BaNbHON CTPYHbI.

NarpaHxuaH ¢ HapyWweHNeM NoKanbHOW cMMMeTpuein - abenesa XUrrcoBckast MOAesb.

Buxpu abenesoit XMrrcoBCKOM MOLENM 1 UX aHANOT B (oV3UKe KOHAEHCUPOBAHHOIO COCTOSIHISI, @ UMEHHO -
CBEPXMNPOBOASILINE BUXPU B CBEPXMPOBOAHUKAX.

Nx oTnunums, cesizaHHble € TeM, 4To Buxpy HunbceHa-OneceHa BO3HUKAIOT HA hOHE BaKyyma, Torna kak
cBepxnposogswme Buxpn ABPMKOCOBa - HA (POHE 3apSKEHHbIX BO30HOB, KYNEpPOBCKUX Mnap.

Tema 4. Cno6anbHbIA MOHOMOND.

TeHsop 3Heprmmn-mmnynbca CKandapHOro nons B NpoCTpaHCTBEe-BPpEMEHU TOYEHHOI O rno6anbHOro MOHOMONS. MeTpI/IKa
NPOCTPaHCTBAa-BpEMEHU rnobanbHOro MOHOMONS.

Moaenb Oxopoxu-Iawoy: kanmbposoyHas Teopust SU(2) co ckansipHbIM NOfEM ¢ B NPUCOEONHEHHOM
npencTtasneHnn. Tononornyeckas knaccuukaums BakyymoB (CTaTM4ECKmNX peweHnii B npoctpaHcTse MUHKOBCKOro).

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbIMNOMHAETCS MO 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsATENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMVHE.
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Mporpamma ancumnnnHbl "HeTpusuanbHble Tononornyeckue cTpyktypbl sceneHHorn"; 01.03.01 "MaTtematuka".

OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa
ApXVB 3NEKTPOHHbIX Nybnukaumii Hay4HbIx ctatei - hitp:/arxiv.org/
B.3. MeliepoBud "paBMTaUMOHHbIE CBONCTBA KOCMUYECKUX CTPYH - http://ufn.ru/ru/articles/2001/10/a/

OnekTpoHHas bubnmoteka MexaHUKo-MaTeMaTMyeckoro goakynbteta MockoBCKOro rocynapCTBEHHOrO YHBepcUuTeTa -
http://lib.mexmat.ru/allbooks.php

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIWIA;

- MexaHn3M OopMUPOBaHNS OLIEHKW MO AnCUMMANHE (MOZYynNio);

- onMcaHve nopsaaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEHOYHOro CpeacTsa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsaBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

@DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNIO).

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

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHa 00y4atoWwmnMcsl B OOHOM U3 ABYX BapuaHTOB (NMM60 B 060MX N3 HIX):

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

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHUM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepaTypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OMONMHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMNAVHBI (MOoyns),
Haxonutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AucCUMNAVHbL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOoHHbIX U3OAHWA U NPU N3MEHeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNMIUHBI (MOaYIIs)

ApPXMB 3NEKTPOHHbIX Nybnvkauuii Hay4HbIx cTaten - http:/arxiv.org/

B.3. MeliepoBuy 'paBMTaLMOHHbIE CBONCTBA KOCMUYECKUX CTPYH -
https://www.google.ru/url?sa=t&rct=j&g=&esrc=s&source=web&cd=6&ved=0ahUKEwj2j9Lo-8HQAhWHqgIQKHbTVAwsQFgg9M.

OneKkTpoHHas bubnmoteka MexaHMKo-MaTeMaTM4eckoro goakynbteta MockoBCKOro rocynapCTBEHHOro YHBepcuTeTa -
http://lib.mexmat.ru/allbooks.php
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9. MeTognueckne ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

Bug pa6ot MeTtoaunyeckue pekoMeHaauuu

nekumm B xo[ie NEKLMOHHBIX 3aHSTUIA BECTU KOHCMEKTUpoBaHWe y4ebHoro matepuana. Obpawarts BHMMaHue
Ha kareropun, opMynnMpPoBKK, packpbiBatoWwme cogepxaHne Tex Unm NHbIX SBneHui 1 npoLeccos,
Hay4Hble BbIBOAbI U NPakTUYeckme pekoMeHjauun. 3agasatb NpenonaBaTento yTOUHSIoWMe BONpocChl
C LeNbio YSICHEHMSI TEOPETUHECKMX MONOXEHWUI U ONTUMANBbHbIX CMOCOB0B pelleHns Pa3nnyHbIX TUMOB
3ajau.

npakTunyeckme | B xone noarotoskm K ceMmHapam n3y4ymTb OCHOBHYIO NUTEpPaTypy, O3HAKOMUTBLCSA C AOMONHUTENbHOW

3aHaTnA nMTEPaTypPOiA, HOBLIMM MyBNMKaUMAMY B NEPUONYECKMX 3NAHUSX: XypHanax, rasetax u 1.4. Mpu
3TOM y4ecTb pekoMeHaauum npenogasartens n TpebosaHuns yuebHoli nporpammbl. JopabartbiBatb
CBOW KOHCMEKT Nekuun, genas B HEM COOTBETCTBYIOIWME 3annUcn N3 nutepaTypbl, PeKOMeH00BaHHOMN
npenoaaBatenem n NpenyCcMOTPEHHON y4ebHO NporpamMMoii.

CaMOCTO4A- CTy,EI,eHT MOXET OOMOMHUTb CANCOK NCMONb30BAHHOM nuntepartypbl COBpEMEHHbIMN NCTOYHUKaMK, HE
TenbHas npencrtaBneHHbIM1 B CNUCKeE peKOMeH)J,OBaHHOVI nntepartypbl, 1 B OanbHenwemM ncrnonb3oBaTtb
pabota cobCTBEHHbIE MOArOTOBAEHHbIE Y4ebHbIE MaTeEpUansl NPV HAaNMCaHUW KYPCOBbIX U AWUMAOMHbIX paborT.

CBOEBPEMEHHOE 1 KA4YECTBEHHOE BbINONHEHWE CaMOCTOSTENbHOM paboThl 6a3upyeTcs Ha
cobntoaeHN HACTOSWMX PEKOMEHAAUMIA 1 N3YYeHNN PeKOMEHL0BAHHON NUTepaTypbl.
3ayer MonroToBka K 3a4eTy BKIOYAET TPU CTAAMM: CaMocTosATeNbHas paboTa B TedeHne y4ebHoro

CeMecTpa; HenocpeACTBEHHAs NOAroTOBKA B AHW, MPEAWECTBYOWMe 3a4€eTy; NOAr0TOBKa K OTBETY Ha
BOMpPOCHI, cofepxalumecs B bunete. CnefyeT BHUMATENbHO NepeynTaTb y4ebHyto Nporpammy u
NporpaMMHble BOMPOCH! AJis MOArOTOBKYM K 3a4eTy, YTOObl BbIAENUTb U3 HUX HAaMEHEE 3HAKOMbIE.
Janee [NonXeH cnefosath aTan NoBTOPEHWSI BCEro NporpaMMHoro matepvana. Ha aty paboty
LenecoobpasHo oTBECTY 6oMbluyto YacTb BpeMeHu. Cneayiowmnm a1anom SBisieTCs CaMOKOHTPOb
3HaHUSA M3YYEHHOro MaTepuvana, KoTopblii 3aK/4aeTCs B YCTHBIX OTBETAX Ha NPOrpamMMHbIe BOMPOCHI,
BbIHOCKMbIE Ha 3a4eT. Teanchbl OTBETOB Ha Hambonee CNoXHbIe BONPOCHI XenaTeNnbHO 3anucartb.
NuTepatypa ans NoAroToBKM K 3a4eTy pekoMeHayeTcs npenogasatenem. OHa Takxe ykasaHa B
nporpamme kypca 1 y4ebHo-MeToanyeckmnx nocobmsix. OCHOBHbIM UCTOYHUKOM MOAFOTOBKU K 3a4eTy
ABNAETCS KOHCMEKT Nekuuii. Y4ebHblli MaTepuan B NeKuMn AaeTcs B CUCTEMATU3NPOBaHHOM BUAE,
OCHOBHbIE Er0 NMONOXEHNS OeTaNN3NPYTCS, MOAKPENNSIOTCS COBPEMEHHBIMU (aKTamu 1
HOPMaTVBHOW MHJPOPMaLIMEN, KOTOPbIE B CUY HOBM3HbI, BO3MOXHO, €LUe He BOLW/N B
ony6nvKoBaHHbIe NeYyaTHble NCTOYHVKN. MpaBUIbHO COCTaBNEHHbIA KOHCMEKT NEKLWA COLEPXMT TOT
onTUManbHbIi 06beM MHGOPMaLMK, HA OCHOBE KOTOPOrO CTYAEHT CMOXET NpeacTaBuTb cebe Becb
y4ebHblin MaTepuan. CnegyeT TOYHO 3anoMnHaTb TEPMUHbI U KATeropyn, MOCKOMbKY B X
onpeneneHnsix coaepXxarcsi NPU3aHaKku, No3BONSOWMNE YSCHNTb UX CYLWHOCTb U OTIMYUTb 3TU NOHATUS
OT Opyrux. B aToT nepmoa nonesHbIM MoXeT ObiTb 06LWeHMe CTyAEHTOB C NpenonaBaTensmMm no
OUCLUMNIVHE Ha rpynnoBbIX U MHAMBMAYANbHBIX KOHCYNbTaLWsIX.

10. MepeyeHb MHCGOPMALMOHHBIX TEXHONOIMIM, UCNOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJloUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMAaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TEXHUYecKon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNbHOro
npouecca no gucuunianHe (Moaynto)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenyrolwme KOMMOHEHTbI:

MomelleHnst oNisi cCaMOoCTOSITENbHOM PaboTbl 0BYYaOWUXCS, YKOMMNIEKTOBAHHbIE CMELUann3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOAKIIIOHYEHMS K ceTu "VIHTepHeT" 1 obecrnedyeHrem
J0CTyna B 3NeKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp Ans pacnevyarky pas3naroyHbix MaTepuanos.
KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNMIUHbI K ﬂOTpEﬁHOCT’ilM 06yl-|a|ou.|,v|x09| UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn 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 POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

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

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbiM nnaHom no HanpasneHuto 01.03.01
"Matematuka" n npogouno noarotoskm "Obwmin npocounb”.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 8 n3 10. EEl YHH
oML

ARl | AL O



Mporpamma ancumnnnHbl "HeTpusuanbHble Tononornyeckue cTpyktypbl sceneHHorn"; 01.03.01 "MaTtematuka".

lMpunoxerne 2
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BCEJIEHHOV

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpogounb noarotoBkn: O6WUIA NPonIb

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. MexayHapogHas KOH(pepeHLMs No rpasmTaLmmn, KOCMONOrMn 1 actTpogouanke, poccuinckas rpaBnTaunoHHas
KoHgepeHuns. XV-a Poccuiickas rpaBntaumnoHHas KoHpepeHums 'MexgyHapooHas KOHepeHUms no rpasntaumm,
KocMonorum n actpodpmsurke'; MexayHapogHas wkona no rpasmtaumm n kocmonorun 'GRACOS-2014', KasaHb, 30 utoHs
- 5 nions 2014 rona [TekcT: aNeKTPOHHbIV pecypc] : MaTepuansl KOHgepeHumn / [nog obw,. pen. o.d.-M.H. KO. I
WNrHatbesa). - AnekTpoHHble fAaHHble (1 dpain: 5,97 M6). - (KasaHb : KasaHckunin thenepanbHblii yHuBepcuteT, 2014) . -
3arn. ¢ akpaHa . - Bbix. gaH. opur. ney. uag.: Kasanb: KasaHckuii yHnsepcuteTt, 2014. - Pexxum gocTyna: OTKpbITbIiA.
OpwuruHan konumn: XV-g Poccuiickas rpaButaumoHHas KoHgepeHums 'MexayHapoaHas KoHgoepeHums no rpasutaumu,
Kocmonorum n actpodpmsurke'; MexagyHapogHas wkona no rpasmtaumm n kocmonorun 'GRACOS-2014', KasaHb, 30 utoHs
- 5 nions 2014 rona : matepuansl KoHpepeHuun / [nog obw. pen. a.d.-M.H. tO. I'. UrHaTtbeBa]. - KasaHb: ®onmaHT, 2014.
- 247 c. URL:http://libweb.kpfu.ru/ebooks/publicat/806560.pdf

2. ®opToB B.E., Pusnka BbicOkMx NNoTHOCTeN aHeprum / @opTos B.E. - M. : DUBMATIINT, 2013. - 712 c. - ISBN
978-5-9221-1468-4 - TekcT : anekTpoHHbIl // OBC 'KoHcynbTaHT cTyneHTa' : [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785922114684.htmi

JdononHutenbHaa nuteparypa:

1. BariH6epr C., O6bsicHas Mup: icTokn coBpeMeHHO Hayku / BaiHbepr C. - M. : AnbnuHa HOH-cpuKH, 2016. - 474 c. -
ISBN 978-5-91671-479-1 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyneHTa' : [cainT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785916714791.html

2. Nykaw, B.H. ®usnyeckas kocmonorus / B.H. Jlykaw, E.B. Muxeesa. - Mocksa: PUSMATJINT, 2012. - 404 c. - ISBN
978-5-9221-1161-4.- TekCT: aNeKTPOHHbIA// DNeKTPOHHO-6nbnmoTedHas cuctema 'JaHb': [caiit]. - URL:
https://e.lanbook.com/book/5279

3. CypawH, B.I". Martas cuna: y4ebHoe nocobue / B.I'. CypawnH. - 2-e usg., ctep. - Mockea: MLIHMO, 2009. - 40 c. - ISBN
978-5-94057-493-4.- TeKkCT: aNeKTPOHHbI// ANeKTPoHHO-6nbnnoTeuHas cuctema 'faub': [canT)]. - URL:
https://e.lanbook.com/book/9422

4. babypogsa O.B., MaTematuieckme 0CHOBbI COBPEMEHHO Teopumn rpaBmTaumm : MoHorpadgous / O.B. Babyposa, b.H.
®ponos. - M. : NpomeTeit, 2012. - 128 c. - ISBN 978-5-7042-2362-7 - TekcT : anekTpoHHbIl // OBC 'KoHcynbTtaHT
ctyneHTa' : [canT]. - URL: http://www.studentlibrary.ru/book/ISBN9785704223627.html
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BCEJIEHHOV

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

Hanpasnenue nogrotoskn: 01.03.01 - Marematuka
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KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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

CtpaHuua 10 ns 10.




