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

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMorn KOMNeTEHLUN
NnK-2 CnocobeH akTUBHO y4acTBOBaTb B UCCNELOBAHMN HOBbIX MATEMATUYECKNX MOAENE
B €CTECTBEHHbIX HayKax
MnK-3 CnocobeH nybnmyHo NpeacTaBnsTb COOCTBEHHbIE Y U3BECTHbIE HAYYHblE
pesynbTatbl

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBbI TEOPUN, PELIEHNSMI KOTOPOW SABNAIOTCA SABNSIOTCSA NPOCTPAHCTBA-BPEMEHA TOMONOrNYECKMX AEGEKTOB;
UMeTb NpeacTaBneHne 0 TEH30PE SHEPrUnN-UMNYNbCa, SBASIOWMMCS UCTOYHUKOM HETPMBMANbHOK TONONOrNYECKO
CTPYKTYPbl I UICKPUBAEHUS NPOCTPAHCTB-BPEMEH TOMONOrMY4ECKUX 0eDEKTOB;

JlonxeH ymeThb:

MPUMEHATb NONYYEHHbIE 3HAHNSA AN pelleHns 3aaa4, BO3HMKAOWMX NPW OnucaHuy TONoNOrMYecKmx 0edpeKTos B
pamkax obliei Teopun OTHOCUTENbHOCTM.

JlonxeH BnageTb:
MeToLamMn MeToLaMun onncaHns NPoLECcCoB, NPONCXOAsME B NMPOCTPaHCTBaX-BpeMeHax TONonormiecknx 0edoeKkTos.

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

1. 3HaTb OCHOBbI TEOPUM, PELIEHUSAMIN KOTOPOM ABNAIOTCA SBASIOTCSA NPOCTPaHCTBA-BpeMeHa TOMONOrM4ecKmnx
nedekTos;

2. NoHMMaTb 0COBEHHOCTM npoueccoBs, Npoucxoasuine B NPOCTPaHCTBaX-BpeMeHax ToNonornyecknx edoekTos;

3. UMeTb NpeAcTaBleHNE O TEH30PE SHEPTUM-UMITYNbCA, SBASIOWMMCS UCTOYHUKOM HETPUBMABHON TOMOMOMMYECKOA
CTPYKTYpbl ¥ UCKPUBNEHNS NPOCTPAHCTB-BPEMEH TOMONOrMYECKNX LEPEKTOB;

4. OEMOHCTPpMpOBATb CNOCOBHOCTb U FOTOBHOCTb NPUMEHATb NOJNy4eHHble 3HaHUA 014 peleHns
3a[ayd, BO3HUKawWwmx npn onncaHnn Tononornyecknx ﬂ,e(*)eKTOB B paMkax o6u.\e|7| Teopun OTHOCUTENBbHOCTW.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gucuunnuHa (Mogynb) BkAoYeHa B pasgen "61.B.0B.11.03 OucumnaumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 01.03.01 "MaTtemaTuka (MatemaTtumka B LMGOPOBOIA SKOHOMUKE)" 1
OTHOCUTCS K AUCLIMINANHAM MO BbIBOPY.

OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuML(bl) Ha 72 Yaca(oB).

KoHTtakTHasi paboTa - 41 yaca(os), B TOM 4yucne nekuum - 20 yaca(oB), npakTnyeckme 3aHsTus - 20 Yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtositenbHas pabota - 31 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONSA ANCLUMNIVHLIL: 3a4eT B 8 cemMecTpe.

4. CopepXxaHue OUCLUNNIUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHe (MOBYNI0)
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Mporpamma ancumnnnHbl "HeTpusuanbHble Tononornyeckue cTpyktypbl sceneHHorn"; 01.03.01 "MaTtematuka".

Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl oucumnnnHbl / MX TPYAO0EMKOCTb CamocTtosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Tema 1. Tema 1. MeTtpuyeckue
1 CBOIACTBA MPOCTPAHCTB, CoOepXallnx 8 4 4 0 8
‘([Tononornyeckne pedekThbl.
Tema 2. Tema 2. KannbpoBoyHbie
2. CTDYHbI, 8 6 6 0 10
Tema 3. Tema 3. nobanbHble
3. CTYHbI, 8 6 6 0 8
Tema 4. Tema 4. [nobanbHblii
4. MOHOMO/b. 8 4 4 0 5
Toro 20 20 0 31

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. Tema 1. MeTpuyeckne cBOMCTBa NPOCTPaAHCTB, COAepXallLuxX Tononorndyeckue nedekrbl.
MognenbHble CUCTEMbI KNACCUYECKMX NOMER B MPOCTPaHCTBAX TONONOMMYECKMX AeDEKTOB.

MpocTpaHCcTBa KOCMUYECKOW CTPYHBI 11 rNobanbHOro MOHOMONS NPeLACTaBnstoT coboi NprMepbl HOBOMO TUMNa
NMPOCTPAHCTB aCUMMTOTMHECKU NMNOCKUX, HO C AEePULUTOM MIOCKOro unu TenecHoro yrnos. KoHnveckasi cTpykTypa
npocTpaHcTBa HECKOHEYHO TOHKO CTPYHbI BO3HMKAET B €BKIMAOBOM CEKTope npocTpaHcTea Leapuwunbaa npu
Temneparype, OTIMYHOW 0T TeMnepaTtypbl XOKMHra.

Tema 2. Tema 2. KanmbpoBOUHbI€ CTPYHBI.

CucTema ypaBHEHW Ons CTaTUYECKON KanmbpoBOYHON CTPYHDI.
WNHTerpan aHeprum.

["paHu4HbIE yCnoBUS.

Obwme cBolicTBa KanMBPOBOYHbIX CTPYH.

'paBMTaLMOHHOE NOMe BHE CTPYHbI.

CaolicTBa peleHuni.

OnpepneneHvie obLweli TONONOrMYECKOoi CTPYHbI Kak KOHGPOPMHOW TEOPWM C HEYETHOW CUMMETPUER-andgdpepeHLnanom u
C TOYHbIM TEH30POM 3Heprumn-umnynsca. O6o6lWeHHas aMnNIMTyaa B obLei TONoNOrM4eckon CTpYHe Kak 3aMKHyTas
goopMa Ha NpOCTPaHCTBE MOAy/ei, aHanorns ¢ OCHOBHbIM 06'bEKTOM B TOMONOTMYECKON KBAHTOBON MeXaHuKe.

MonsikoBckast CTpyHa Kak NpUMMep TOMONOMMYECKOW CTPYHbI, MOCTPOEHNE AuddhepeHLImana, KpUTnieckas pasmMepHoOCTb.
CTpykTypa OCHOBHOro 06bekTa - 0606WEeHHOM aMMnUTyAbl - B TEOPWU NONSKOBCKOMN CTPYHbI.

Tema 3. Tema 3. Fno6anbHbie CTPYHBI.

"onpcToyHoBcKkUiA 6O30H.

YpaBHeHns ons rnobanbHOM CTPYHbI.

eoneanyeckme B NPOCTPaHCTBE-BPEMEHW r106anbHON CTPYHbI.

NarpaHxuaH ¢ HapyweHeM NoKanbHOW cMMMeTpUuein - abenesa XurrcoBckast MOLENb.

Buxpu abenesoit XMrrcoBCKOW MOLENM 1 UX @aHANOT B o3UKE KOHAEHCUPOBAHHOIO COCTOSHNS, @ UMEHHO -
CBEPXMPOBOASLNE BUXPU B CBEPXTNPOBOAHUKAX.

WNx oTnuumsi, cesizaHHble € TeM, 4To Buxpy HunbceHa-OneceHa BO3HUKAIOT HA oOHE BaKyyma, Toraa kak
cBepxnpoBoaswme Brxpn ABPMKOCOBA - HA POHE 3apSXKEHHbIX B030HOB, KyNepOBCKUX Nap.

Tema 4. Tema 4. Mno6anbHbIN MOHOMONb.

TeHsop 3Heprmmn-mnmnynbca CKandapHoOro nons B NpoCTpaHCTBE-BPpEMEHU TOYEHHOI O rno6anbHOro MOHOMOoNS. MeTpI/IKa
NPOCTPaHCTBAa-BpEMEHU rnobanbHOro MOHOMONS.

Moaenb Oxopoxu-Iawoy: kanmbposoyHas Teopust SU(2) co ckansipHbIM MOMEM ¢ B NPUCOEONHEHHOM
npencTtasneHnn. Tononormyeckas knaccuukaums BakyymoB (CTaTM4ECKnX peweHnii B npoctpaHcTse MUHKOBCKOro).

5. MepeuyeHb yue6HO-MeTOANYECKOrO o6ecrneyeHUs OJjisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs No
AucuunnuHe (MoayIto)
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Mporpamma ancumnnnHbl "HeTpusuanbHble Tononornyeckue cTpyktypbl sceneHHorn"; 01.03.01 "MaTtematuka".

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, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

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
ApXMB 3NEKTPOHHbIX Nybnvkauuii Hay4HbIx cTaten - http:/arxiv.org/
B.3. MeliepoBuy "paBMTaLMOHHbBIE CBONCTBA KOCMUYECKNX CTPYH - http://mi.mathnet.ru/rus/ufn/v171/i10/p1033

OneKkTpoHHas 6ubnmoteka MexaHMKo-MaTeMaTM4eckoro goakynbteta MockoBCKOro rocyapCTBEHHOro YHBepcuTeTa -
http:/lib.mexmat.ru/allbooks.php

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMMINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS N OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 06y4eHus o SUCLUMNINHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKIM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CpeacTBaa;
- KpUTEPWM OLIEHMBAHNSA 4N KX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00y4alowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUMN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT BbITb AOCTYMHA 0by4atowWwmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BMAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C NpaBmnamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMK NeYaTHbIX M3naHUA BBINOTEYHbI
ooHA AonKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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Mporpamma ancumnnnHbl "HeTpusuanbHble Tononornyeckue cTpyktypbl sceneHHorn"; 01.03.01 "MaTtematuka".

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

A. Waukuin YepHble abipbl 1 KPOTOBbIE HOPBI - https://www.youtube.com/watch?v=Qn4VooVCcrM
P. NeHpoy3 CnoHTaHHOe HapyLweHne CUMMETPUK B paHHel BeceneHHoi - http://www.modcos.com/articles.php?id=102
9. Axmepos Tononornyeckme nedektbl u pasosble nepexodbl - https://www.youtube.com/watch?v=zkkilg-xfPw

9. MeToguyeckue ykasaHusi gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLumm

nekumu B xone NeKLUMOHHbIX 3aHSATWI BECTU KOHCTNEKTUPOBaHne ydebHoro matepuana. Obpalats BHUMaHMe
Ha KaTeropvu, OPMyNIMPOBKIM, PACKPbIBAIOWME COAEPXAHUE TEX UMW VHbIX SBNIEHWUI 1 NPOLIECCOB,
Hay4Hble BbIBOAbI U NPaKTUYEeCKne pekoMeHaaumn. 3aaasatb NPenogaBaTento yTOYHSoLMe BONpochl
C LeNbIO YSICHEHNS TEOPETUYECKIMX MOMOXEHWUI U ONTMMasbHBIX CMOCOB0B peLeHNs pasinyHbIX TUMOB
3anauv.

npakTuyeckme | B xone noaroTosku K ceMmHapam n3yymTb OCHOBHYIO NUTEpPaTypy, O3HAKOMUTBLCS C AOMOMHUTENbHOWA

3aHATMA nmTepaTtypoii, HoBbIMM MybnMKaunsMy B MEPUOLNYECKMX N3AAHNSX: XypHanax, rasetax u 1.4. Mpu
9TOM y4ecTb pekoMeHaauuy npenogasatens n TpebosaHus yuebHo nporpammbl. JopabaTbiBath
CBOW KOHCMEKT /leKunn, aenas B HeM COOTBETCTBYIOINE 3anncy U3 NnTepartypbl, PeKOMeH40BaHHOM
npenofaeatenem v NpenycMoTPEHHOR y4ebHO NporpamMoii.

camocTosl- | CTyneHT MOXeT LOMOMHUTL CMMCOK UCMONb30BaHHON NUTEPATYPbl COBPEMEHHBIMU UCTOYHUKAMY, HE
TenbHasl NPeLCTaBNEHHbIMU B CNNCKE PEKOMEHIOBAHHOW NTEpaTypbl, U B AanbHENeM NCMOoNb30BaThb
paboTa co6CTBEHHbIE MOArOTOBNEHHbIE y4ebHbIe MaTepuansl NPy HaNMCaHUM KYPCOBbIX U AWUMIOMHbIX paborT.
CBOEBpPEMEHHOE 1 Ka4ECTBEHHOE BbINOJIHEHNE CaMOCTOSITENbHOM paboThl HasnpyeTcs Ha
COONI0AEHNN HACTOSIUMX PEKOMEHAALIMIA U N3Y4EeHU PEKOMEHOBaHHON NnTepaTypbl.

3avert MoaroToBka K 3a4eTy BKIOYAET TPU CTAAMN: caMocTosiTenbHas paboTa B TedeHue yyebHoro
CeMecTpa; HenocpeACTBEHHAS NOATOTOBKA B AHW, MPEAWECTBYOWME 3a4€eTy; NOAr0TOBKA K OTBETY Ha
BOMpPOCHI, cofepxalumecst B bunete. CneflyeT BHUMATENbHO NEpeunTaThb y4ebHyo Nporpammy u
NporpaMMHble BOMPOCHI AJis MOArOTOBKYM K 3a4eTy, YTOObl BbIAENNTb U3 HVX HAaMEHEee 3HAKOMbIE.
Janee nonxeH cnefoBath 3Tan NoBTOPEHWSI BCEro NporpaMMHoro matepmana. Ha aty paboty
LenecoobpasHo oTBECTY 60MbLuytO YacTb BpeMeHu. Creaylowmnm 31anom siBisieTCs CaMOKOHTPOb
3HaHUS M3YYEHHOro MaTepuana, KoTopblii 3aK/HaEeTCs B YCTHbIX OTBETAX Ha NPOrpaMMHbIE BOMPOCHI,
BbIHOCKMbIE Ha 3a4eT. Te3nchbl OTBETOB Ha Hambonee CNoXHbIE BONPOCHI XenaTenbHO 3anucartb.
NuTepatypa ans NOAroTOBKM K 3a4eTy pekomeHayeTcs npenogasatenem. OHa Takxe ykasaHa B
nporpamme kypca u y4ebHo-MeToandeckmnx nocobnsix. OCHOBHbIM UCTOYHUKOM MOAFOTOBKM K 3a4eTy
SBNAETCS KOHCNEKT Nekuuii. YuebHblii MaTepuan B NeKuMn AaeTcsl B CUCTEMATU3NPOBAHHOM BUAE,
OCHOBHbIE €r0 MONOXEHNS AETANN3UPYIOTCS, MOAKPENNSIOTCS COBPEMEHHBIMU (haKTamu 1
HOPMaTVBHOW MH(POPMALIMEN, KOTOPbIE B CUY HOBU3HbI, BO3MOXHO, €lUe He BOLW/N B
ony6nyKoBaHHbIE NeYyaTHble MCTOYHVKW. MpaBUIbHO COCTaBNEHHbIA KOHCMEKT NEKLWA COLEPXMUT TOT
onTUManbHbIi 06bEM MHEOPMALMK, HA OCHOBE KOTOPOro CTYAEHT CMOXET nNpeacTaButb cebe BeCb
y4ebHbln MaTepuan. CnegyeTt TOYHO 3anoMUHAaTb TEPMUHbI U KATEroprn, MOCKOMbKY B X
onpeneneHnsix CoLepXarcsi NPU3HaKK, No3BONSIOWMNE YSCHNTb UX CYLWHOCTb U OTAIMYUTD 3TU NMOHSATHS
oT Opyrux. B aToT nepmoa nonesHbiM MoxXeT ObiTb 06LWeHMe CTyIEHTOB C NpenonaBaTensiMm no
OUCLMNAVHE Ha rPynnoBbIX U MHAMBMAYANbHbIX KOHCYbTaLWsIX.

10. NMepeyeHb MHOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTeNibHOro
npouecca no gucuunianHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO6XO0AMMOCTH)

MepeyeHb MHPOPMALIMOHHBLIX TEXHOMOI Wi, MCMONb3YEMbIX NMPU OCYLIeCTBNEHN 06pa3oBaTebHOro npoLecca no

OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTeNnbHOro
npotecca no gucuunanHe (Moayo)

MarepuanbHo-TexHu4eckoe obecneveHme obpasoBaTenbHOro npouecca no AnucumnanHe (Moaynto) BknoyaeT B cebst
cnenyowme KOMMNOHEHTbI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOR MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
LOCTyna B 3NEKTPOHHYIO MHPOPMaLMOHHO-06pasoBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboTbl C MpenonasateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
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KomnbioTepHbIin knacc.

12. CpencrtBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeMm Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA oéyqaromerom npun sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTseTcTBUM ¢ TpeboBaHnamMu GIrOC BO u y4ebHbiM nnaHom no Hanpasnexuo 01.03.01
"MatemaTtumka" n npodounio NoAroToskn "Maremartmka B LMGOPOBO 9KOHOMUKKE".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.[1B.11.03 HetpusuasnbHbi€ TOMOAOIrNHECKNE CTPYKTYPbI
BCEJIEHHOV

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1.Jlykaw, B. H. ®usnyeckas kocmonorus / B. H. Nykaw, E. B. Muxeesa. - Mocksa : DUSMATJINT, 2012. - 404 c. - ISBN
978-5-9221-1161-4. - TeKCT : 9NeKTPOHHBbI // JlaHb : 3aneKTpoHHO-6nbnmnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/5279 (nata obpaueHus: 16.03.2020). - Pexwvm gocTtyna: ans aBTopu3. nonib3oBaTteneil.

2. MexayHaponHas KoHepeHumns no rpasutaumnm, KOCMonornm n actpodusnke, poccuiickas rpaBmtalmoHHas
KoHpepeHuns. XV-a Poccuitickas rpaButaumoHHas KoHpepeHums 'MexgyHapoaHas KOHepeHLms no rpasutaumm,
KocMonorum n actpodpmauke'; MexayHaponHas wkona no rpasmraumm n kocmonorun 'GRACOS-2014', KasaHb, 30 utoHs
- 5 nions 2014 ropa: matepvansl KoHgepeHuun / [nog obu,. pen. a.dp.-M.H. tO. I'. rHaTbeBa). - 9neKTpoHHble AaHHble (1
goaiin: 5,97 M6). - (KasaHb : KazaHckuii dpenepancHblii yHuBepcuTeT, 2014) . - 3arn. ¢ akpaHa . - Bbix. AaH. opur. ney.
n3a.: Kasanb: KaszaHckuii yHusepcmutet, 2014. - Pexuvm goctyna: oTkpbiThii. OpuruHan konum: XV-a Poccuiickas
rpaBMTauMoHHas KoHepeHumsa 'MexayHapoaHas KoHgoepeHUms no rpasmtaumm, KOCMoONornumM n actpodusmke';
MexayHaponoHas wkona no rpasutaumm u kocmonorum 'GRACOS-2014', KazaHb, 30 nioHs - 5 nions 2014 roga :
matepuanbl KoHgpepeHuun / [nog obw. ped. a.do.-M.H. FO. I'. UrhaTtbeBa]. - KasaHb: ®onnaHT, 2014. - 247 c. - TekcT :
anekTpoHHebIiA. - URL: http://libweb.kpfu.ru/ebooks/publicat/806560.pdf (nata obpaleHus: 16.03.2020). - Pexum
[OCTyna: OTKPbITHINA.

3. ®opTos B.E., ®Pusnka sbicokux nnotHocTen sHeprum / doptos B.E. - Mockea: PUSMATJIINT, 2013. - 712 c. - ISBN
978-5-9221-1468-4 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922114684.html (nata obpaweHuns: 16.03.2020). - Pexxum goctyna : no
noanucke.

JononHuTtenbHas nuteparypa:

1.CypauH, B. . Martas cuna : yuebHoe nocobue / B. . CypavH. - 2-e nsga., ctep. - Mockea : MLUHMO, 2009. - 40 c. -
ISBN 978-5-94057-493-4. - TekCT : aNeKTPOHHbI // JlaHb : anekTpoHHo-6ubnmoteyHas cuctema. - URL:
https://e.lanbook.com/book/9422 (nata obpaleHus: 16.03.2020). - Pexxum gocTyna: onst aBTopus. Nofb3oBaTeneii.
2.babyposa, O. B. MatemaTtnyeckme 0CHOBbI COBPEMEHHO Teopuwn rpasutauum: MoHorpadpms / O. B. Babyposa, b. H.
®ponos. - Mocksa : MY, 2012. - 128 c. - ISBN 978-5-7042-2362-7. - TekcT : anekTpoHHbI. - URL:
https://znanium.com/catalog/product/435876 (nata obpaiieHns: 16.03.2020). - Pexxum pocTyna: no noanmcke.

3. BaiiHbepr C., O6bsicHas Mup: MicTokn coBpeMeHHoi Hayku / BaiiHbepr C. - MockBa: AnbnuHa HOH-GoUKIWH, 2016. -
474 c. - ISBN 978-5-91671-479-1 - TekcT : anekTpoHHbiil // OBC 'KoHcynbTaHT ctyaeHTa' : [cawnT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785916714791.html (nata obpaweHuns: 16.03.2020). - Pexum goctyna : no
nognucke.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 8 ns 9. Bl YHH

ARl | AL O



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

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.[1B.11.03 HetpusuasnbHbi€ TOMOAOIrNHECKNE CTPYKTYPbI
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

Mpodhunb noarotoskun: Maremarvka B LMAOPOBON SKOHOMUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

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

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flanb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneunBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOMUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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