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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 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:

Obyyatolumincs, 0OCBOMBLUNIA LUCLMUMANHY (MOLYNb):
LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

1. 3HaTb OCHOBbI TEOPUM, PELIEHUSMIN KOTOPOM ABNAIOTCA SIBASIOTCA NPOCTPaHCTBA-BpeMeHa TOM0Normn4eckmnx
nedekTos;

2. NOHMMaTb 0COBEeHHOCTU npoueccos, Npoucxoasuine B NPOCTPaHCTBaX-BpeMeHax ToNonornyecknx edoeKkTos;

3. UMeTb NpeAcTaBieHNE O TEH30PE SHEPTUM-UMITYNbCA, SBASAOWMMCS UCTOYHUKOM HETPUBMATBHON TOMOMOMMYECKOA
CTPYKTYpbl 1 UCKPUBNEHNS NPOCTPAHCTB-BPEMEH TOMONOrMYECKNX LEPEKTOB;

4. OEMOHCTPpMpOBATb CNOCOBHOCTb U FOTOBHOCTb NPUMEHATb NOJly4eHHble 3HaHUA 014 peleHns
3a[ayd, BO3HUKawWwmx npn onncaHnn Tononorn4yecknx ﬂ,eq’)eKTOB B paMkax o6u.\e|7| Teopun OTHOCUTENBbHOCTW.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.AB.11.04 OucumnnunHbl (Mogynn)" OCHOBHOM
npocdpeccroHanbHoi obpasoBatensbHoi nporpamMmbl 01.03.01 "MaTematuka (O6wuii npodpnsb)" 1 OTHOCUTCA K
LUCUMNAMHaM no BbIGopy.

OcBauBaetcs Ha 4 kypce B 8 ceMecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 44 4aca(oB), B TOM 4ucie nekuuu - 22 yaca(oB), NpPakTU4ecKne 3aHsTus - 22 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 28 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNANHBI: 3a4eT B 8 ceMecTpe.

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

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThbl MO AUCLMNNMHE (MOAYNIO)

Buapbl n yachbl
KOHTaKTHOW paboThbl,
Paspnenbl AUCUUNNHDI / MX TPYAO0EMKOCTb CamMocTosiTeNbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnyeckuellabopatopHsble
Jekunm 3aHATUSA paboTbl
Tema 1. MeTpuyeckne cBoncTea
1.|npocTpaHcTB, comepxkatmx 8 4 4 0 4
TONONOrnyeckme NeqeKThI.
2.[Tema 2. KanmbpoBOUHbIE CTPYHbI. 8 8 8 0 10
3.[Tema 3. mobanbHble CTPYHbI. 8 6 6 0 8
4.[Tema 4. 'nobanbHblli MOHOMONb. 8 4 4 0 6
Toro 22 22 0 28

4.2 CopepxaHue auCUUMNIUHLI (MOBYNS)
Tema 1. MeTpuueckue CBOMUCTBaA NPOCTPAHCTB, COAepXaLLUuX Tornonoruyeckme nedekrbl.
MogenbHble CUCTEMbI KNAacCUYeCKMX Nonen B MpocTpaHCcTBax TONONOrnyeckmx AedOeKTos.
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MpocTpaHCcTBa KOCMUYECKOM CTPYHBI U F06ansHOrO0 MOHOMONS NPEACTABNAOT COO0 NPUMEPBI HOBOrO TMNa
NPOCTPAHCTB aCUMNTOTUYECKM MNOCKNX, HO C AePULMTOM MNOCKOro Nin TenecHoro yrnos. KoHnyeckas CTpykTypa
npocTpaHcTBa 6€CKOHEYHO TOHKOW CTPYHbI BO3HMKAET B EBKNNL0BOM CEKTOpe npocTpaHcTea Weapuwnnbaa npu
Temneparype, OTAMYHOW OT Temnepatypbl XOKuUHra.

Tema 2. KanmbpoBOUHbIE CTPYHBbI.

CucTema ypaBHeEHWI NSt CTATUYECKON KannBpPOBOYHOW CTPYHBI.

WHTerpan aHepruuw.

"paHnyHbIE yCnosus.

O6wwe ceolicTBa KannbpOBOYHbIX CTPYH.

'paBMTaLMOHHOE NOMe BHE CTPYHbI.

CaolicTBa peleHuni.

OnpeneneHre obLeli TONONOMMYECKOM 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 MOAYNe, aHanorMs ¢ OCHOBHLIM OO BEKTOM B TOMONOrMHYECKOW KBAHTOBOW MEXaHuKe.

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

Tema 3. Fno6anbHble CTPYHbI.

"onacToyHOBCKMIA HO30H.

YpaBHeHus onsi rnobanbHOn CTpyHbI.

eoneaunyeckme B NPOCTPAHCTBE-BPEMEHM rM0BaNnbHON CTPYHbI.

NarpaHXuaH ¢ HapyWweHNeM NoKanbHOW cMMMeTpuein - abenesa XMrrcoBckast MOAesb.

Buxpu abenesoit XMrrcoBCKOM MOLENM 1 UX aHANOr B (oV3UKe KOHOEHCUPOBAHHOIO COCTOSIHISI, @ UMEHHO -
CBEPXMNPOBOASILNE BUXPU B CBEPXMPOBOAHUKAX.

Nx oTnuums, ceszaHHble € TeM, 4To Buxpy HunbceHa-OneceHa BO3HUKAIOT HA hOHE BaKyyma, Toraa Kak
cBepxnposoAswme Buxpn ABPMKOCOBA - HA (HOHE 3apSKEHHbIX BO30HOB, KYNEPOBCKUX Map.

Tema 4. FMo6anbHbIA MOHOMOND.

TeHsop 3Heprmmn-mnmnynbca CKandapHOro nons B NpoCTpaHCTBEe-BPpEMEHU TOHEHHOI O rno6anbHOro MOHOMOoNS. MeTpI/IKa
NPOCTPaHCTBa-BpEMEHU rnobanbHOro MOHOMOoNS.

Moaenb Oxopoxu-Iawoy: kanmbposoyHas Teopust SU(2) co ckansipHbIM NOMEM ¢ B NPUCOEONHEHHOM
npencTtaeneHnn. Tononormyeckas knaccuukaums BakyymoB (CTaTM4eCKmX peweHnii B npoctpaHcTse MUHKOBCKOro).

5. MepeueHb yue6HO-MeTOAMYECKOro o6ecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNOMHAETCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYO paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTHOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CNPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMNMHE.

OpraHnsauusi caMocTosTenbHOM paboTbl 0ByHaroIWMXCs PErNaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTH No 06pasoBaTefbHbIM NPorpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpensi 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO o6pasoBaTtensHOro yupexaeHus "KasaHckuii (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEpPCUTET"

JTokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmsepcuTeta
ApXMB 9NEKTPOHHbIX Nybnvkauuii Hay4HbIx cTaten - hitp:/arxiv.org/
B.9. MeitepoBuy ["paBuTaLmMoHHbIE CBOMCTBA KOCMUYECKMX CTPYH - http://ufn.ru/ru/articles/2001/10/a/

OnekTpoHHas 6nbnmoteka MexaHMKo-MaTemMaTn4yeckoro goakynbteta MocKoBCKOro rocynapCTBEHHOro yHMBepcuTeTa -
http://lib.mexmat.ru/allbooks.php

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIuHe (MOLYNI0)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

ApXVB 3NEKTPOHHBIX Nybnukaumii Hay4HbIx ctatei - hitp://arxiv.org/

B.2. Melieposnd ["paBuTaumoHHbIe CBONCTBA KOCMUYECKMX CTPYH -
https://www.google.ru/url?sa=t&rct=j&g=&esrc=s&source=web&cd=6&ved=0ahUKEwj2j9Lo-8HQAhWHgIQKHbTVAwsQFgg9M.

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

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumu B Xxone NeKUMOHHbIX 3aHSTUI BECTU KOHCMNEKTUPOBaHWeE y4ebHoro matepuana. Obpalwats BHUMaHME
Ha KaTeropuu, oOPMyNMPOBKM, PaACKpPbIBAIOWME COAEPXAHUE TEX UMW NHbIX SBNEHWUI Y NPOLLECCOB,
Hay4Hble BbIBOAbI U NPaKTUYECKNEe pekoMeHJaumn. 3aaasatb NpenogaBaTento yTOUHSA0WMe BONpoCh
C LEeNblo YACHEHNS TEOPETUYECKMX NONOXEHUIA 1 ONTUMaNbHbBIX CNOCOB0B pPeLeHNs pasnnyHbIX TUMNOB
3ajau.

npakTuyeckue | B xone noarotoBky K ceMmHapam n3yymTb OCHOBHYIO MTepaTypy, 03HaKOMUTLCS C OOMOSHUTENbHOW

3aHaTnNA nMTEPaTYPOiA, HOBLIMU MyBNMKaAUMAMY B NEPUOANYECKMX 3OAHUSX: XypHanax, rasetax u 1.4. Mpu
3TOM y4ecTb pekoMeHaauum npenogasartens u TpebosaHus yuebHoli nporpammbl. JopabatbiBatb
CBOW KOHCMEKT Nekuun, genas B HEM COOTBETCTBYIOIWME 3anuUcn N3 nutepaTypbl, PeKOMeH00BaHHOMN
npenoaaBatenem n NpenycMOTPEHHO y4ebHO NporpamMMoii.

camocTost- | CTyLeHT MOXeT LOMOMHUTb CAMCOK UCMONb30BAHHOW NNTEPATYPbl COBPEMEHHBIMU UCTOYHUKAMY, HE
TenbHas NpPeLCTaBNEHHbIMU B CNNCKE PEKOMEHLOBAHHOM NTEPATYPbI, U B AaNbHEAEM NCNONb30BaTb
pabota coOCTBEHHbIE MOArOTOBAEHHbIE Y4ebHbIE MaTEpPUansl MPY HANUCaHUW KYPCOBBIX U AWMAOMHBIX PaboT.
CBOEBPEMEHHOE 1 KAYECTBEHHOE BbINONHEHNE CaMOCTOSITENbHOM paboThl 6a3npyeTcs Ha
COONI0AEHNN HACTOSWMX PEKOMEHAALIMIA U N3YYEHUN PEKOMEHAOBAHHON NMNTEpaTypbl.

am PAEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet MonrotoBka K 3a4eTy BKNOYAET TPU CTaoun: camocToaTenbHas paboTa B TeueHue y4ebHoro
CeMecTpa; HemocpeacTBeHHasi MOAroTOBKa B [HW, MPEeLecTByOWme 3a4eTy; NOAroToBKa K 0TBETY Ha
BOMpOChI, cofepxalmecs B bunete. Cnenyet BHMMATENbHO NepeynTaTb y4ebHyto nporpamMmy 1
MpOorpamMmMHble BOMPOCHI 415 NOATOTOBKU K 3a4eTy, YTOObl BbIAENUTb U3 HYX HAMMEHEE 3HaKOMbIE.
Janee nonxeH cnenosath aTan NOBTOPEHUS BCEro NporpaMMHOro matepuana. Ha aty paboty
LienecoobpasHo oTBecTy BoNbLYI0 YacTb BpeMeHu. Cnemytowmm 3Tanom siBfsieTCs CaMOKOHTPOIb
3HaHWs M3y4YEeHHOro MaTepuana, KoTopbli 3aK/4YaeTcsl B YCTHbIX OTBETAX Ha NMPOrpaMMHbIE BOMPOCHI,
BbIHOCMMbIE Ha 3a4eT. Tesunckl OTBETOB Ha Hambonee CNoXHble BOMPOCH! XenaTeNbHo 3anvcartb.
NuTepatypa on1st NOArOTOBKM K 3a4eTy pekoMeHayeTcs npenonasartenem. OHa Takxe ykasaHa B
nporpamme Kypca v y4ebHo-MeToan4eckmx nocobusix. OCHOBHbIM UCTOYHMKOM MOAFOTOBKM K 3a4eTy
ABNSIETCS KOHCMEKT NeKumii. Y4ebHblli Matepuan B nekuuy 0aetcs B CUCTEMaTU3NPOBAHHOM BUE,
OCHOBHbIE Ero NMoNoXEeHUs 0eTann3npyloTcs, MOAKPENNSOTCS COBPEMEHHbIMU chakTamn u
HOPMaTMBHOW MHCpOpPMaLMeli, KOTOpble B CU/Y HOBM3HbI, BO3MOXHO, €LUe He BOWM B
ony6bnMKoBaHHbIE NeYaTHble UCTOYHMKU. [paBUNbHO COCTaBNEHHbIA KOHCMEKT NEKLWA COAEPXMUT TOT
onTManbHbIN 06beM MHPOPMaUMK, Ha OCHOBE KOTOPOro CTYAEHT CMOXeT NpeacTaBnTb cebe Bech
yyebHbIn MaTepuan. CnefyeT TOYHO 3aMOMMHATb TEPMUHBI U KATEropvn, NOCKOJbKY B UX
onpeneneHmnsix ConepXxarcs NpuM3Haky, No3BONSIOWME YSCHUTb UX CYWHOCTb U OTINYNTL 3TW NOHATUS
oT apyrux. B aToT nepuogn noneaHbIM MOXET ObiTh 0bLIeHME CTYAEHTOB C NpenoaaBaTensiMm no
LMCUMMN/VHE Ha rpynMoBbIX U UHAVBMAYaNbHBIX KOHCYbTaUUsX.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOOIMM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLLMOHHDBIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro NpoLecca no AucuunavHe (Moaynio) BKtoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MNMoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

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

KomnbloTep v npuHTEp ANS pacneyvyarky pas3naroyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apantauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNnUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUn No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwWTabypoBaHus TeKcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTypbl;

- cO34aHne BO3MOXHOCTEW A 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUNPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLmm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

am PAEKTPOHHBH
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

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

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®rOC BO n yuyebHbiM nnaHom no HanpasneHuto 01.03.01
"Marematuka" u npogounto nogrotosku "O6wmin npoconnb".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.[1B.11.04 HetpusuasnbHbi€ TOMOAOINHECKNE CTPYKTYPbI
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

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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. . CypawuH. - 2-e n3ga., crep. - Mockea : MLUHMO, 2009. - 40 c. -
ISBN 978-5-94057-493-4. - TekCT : aNeKTPOHHbI // JlaHb : aneKTpoHHo-6nbnmoteyHas cuctema. - URL:
https://e.lanbook.com/book/9422 (nata obpalieHuns: 16.03.2020). - Pexum nocTyna: ons asTopya. Nonb3oBaTeneil.
2.babyposa, O. B. MatemaTtnyeckme 0CHOBbI COBPEMEHHOI Teopun rpasutauum: MoHorpadpms / O. B. Babyposa, b. H.
®ponos. - Mocksa : MY, 2012. - 128 c. - ISBN 978-5-7042-2362-7. - TekcT : anekTpoHHbIn. - URL:
https://znanium.com/catalog/product/435876 (nata obpaieHns: 16.03.2020). - Pexxum pocTyna: no noanmcke.

3. BaitHbepr C., O6bsicHas Mup: MicTokn coBpeMeHHon Haykm / 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
nognumcke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.[1B.11.04 HetpusuasnbHbi€ TOMOAOINHECKNE 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

Mpogounb noarotoBkn: O6WUIA NPodnIb

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

3AEKTPOHHELBH
CrpaHuua 9 ns 9. Il VHHBEPCHTET

AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky



