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Mporpamma ancumnnuHbl "HeorpaHnyeHHble onepartopsbl”; 01.03.01 "Martemartmka".

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 ancumnnuHbl "HeorpaHnyeHHble onepartopsbl”; 01.03.01 "Martemartmka".

Mporpammy oucumnnuHbl paspaboTan(a)(u) noueHT, K.H. Cksopuosa I".lU. (Kadgenpa matemaTnyeckoro aHanunaa,
oToeneHne maremartuku), galiyha@mail.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
MNnK-4 CnocobeH opreHTUPOBATLCS B COBPEMEHHbIX airopuTMax KOMNbOTEPHON

Matematukmn; obnanatb CrocobHOCTAMU K 3dPEKTUBHOMY MPUMEHEHUIO 1
peanusauum MaTeMaT4yeCKn CNOXHbIX anrOPUTMOB B COBPEMEHHbBIX NPOrPaMMHBbIX
Komnnekcax

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):

JlonxeH 3HaTb:

OnpeneneHre 1 CBOMCTBA HEOrPAHNYEHHBIX ONEPaTOPOB B rMbBEPTOBOM NMPOCTPAHCTBE.

JonxeH ymeTb:

nccnenoBatb Ha 3aMKHYTOCTb M 3aMblKaEMOCTb HEOrPaHMYEHHbI onepaTop, CTPOUTb COMPSAXEHHbIN onepaTtop K
HeorpaHW4yeHHOMY OnepaTopy, HAX0AWNTb CNEKTP N PE30IbBEHTY CAMOCOMPSAXEHHOMO HEOrPaHNYEHHOro onepaTopa.
JonxeH snagertb:

MEeToLamMmn TEOPUN HeorpaHNYEHHbIX ONepaTopoB B rMibOepTOBbIX NPOCTPaHCTBAX.

LonxeH neMOHCTpMPOBaTh CNOCOBHOCTL Y FOTOBHOCTb:

Npwv peLeHnn N CCnefoBaHNM KOHKPETHbBIX NPUKNagHbIX 3a4a4 NCNOob30BaTb 3HAHNE OCHOBHbIX

pes3ynbTaToB M METOA0B KNACCMYECKOro (yHKLIMOHANbHOMro aHanmnsa.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHasa oncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.[1B.05.06 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoii nporpammel 01.03.01 "Matematuka (Matematuka B UgOPOBOIA 3KOHOMUKE)" 1
OTHOCUTCS K AMCUMNAMHAM Mo BbiBopy.

OcBavBaeTcs Ha 4 Kypce B 7 CEMECTPE.

3. O6bem ANCUMNNTIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHueM KonmyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIINHBI COCTABASIET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 69 4aca(oB), B TOM 4ucne nekuuu - 32 yaca(oB), NpakTM4eckne 3aHsTus - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtosiTenbHas pabota - 39 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 7 CEMECTpE.

4. CopepxaHue AMCLUNAUHBI (MOOYNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBef,eHHOro Ha
HMX KOnM4yecTBa akageMNyecKux 4acoB U BUAOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa U TemMaTM4yeckmnii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLMUNANHE (MORYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl oucumvninHbl / NX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopatopHble
flekumu 3aHATUSA paboTbl

Tema 1. Anrebpa orpaHn4eHHbIX
1.lonepatopos B(H) Ha runbbeptoBom 7 4 8 0 8
npoctpaHctee H
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Mporpamma ancumnnuHbl "HeorpaHnyeHHble onepartopsbl”; 01.03.01 "Martemartmka".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 2. [oHATMS 3aMKHYTOrO 1
2.|3aMblkaemMoro oneparopa Ha 7 8 8 0 8
runsbepToBOM NpocTpaHcTee H

3 Tema 3. DpMuToBbI 1

‘lcaMoconpsxXeHHble onepaTtopbl / 4 8 0 8

Tema 7. CnekTp onepartopa u ero

/. cBoncTea / 4 4 0 /
Tewma 9. CnekTpanbHas Teopema ons
HeorpaHn4eHHoro

9. CaMOCOMPSXEHHOro oneparopa B / 12 8 0 8
TEPMUHAX MyNbTUMNINKATOPOB.
Ntoro 32 36 0 39

4.2 CopepxaHue gUCLUUNIUHbI (MOAYNSA)
Tema 1. Anre6pa orpaHuyeHHbix oneparopos B(H) Ha runb6eptoBom npocTtpaHcTee H

OnpeneneHuve runbbeptoBa npocTpaHcTea. OnpeneneHne HENPEPLIBHOMO NMHENHOMO onepaTopa B runbbepToBOM
npoctpaHctee H. Onpegnenexue anrebpbl B(H). Onepauus nHsonoumu.

JlokazaTenbCTBO HENPEPLIBHOCTW MHBOMIOLMN B CTaHAAPTHOM Tononorun B(H).
JlokasatenbCTBO HEMPEPBLIBHOCTY NPON3BEAEHNS ONEPaTOPOB MO COBOKYMHOCTW NEPEMEHHbIX.
Tema 2. NMoHATUSA 3aMKHYTOro M 3aMblKaeMoro oreparopa Ha runb6epToBom npoctpaHcTee H

MNoOTHO 3a4aHHbIN NMHENHBIV onepaTtop B rnb6epToBOM NpocTpaHcTee. Anrebpanyeckue onepaunm Hag nioTHO
3aJaHHbIMY NHeHbIMK onepaTopamu. ['padouk nHeHoro onepartopa. PacwrpeHue onepartopa. Teopema o
3aMKHYTOM BClo4y onpeneneHHoM onepaTtope. Teopema o 3amblkaHuu onepatopa. JokasatenbCTBo 3aMKHYTOCTH
HEKOTOPbIX HEOrPaHNYEHHbIX ONEPATOPOB.

Tema 3. 3pMUTOBbI U CaMOCOMNpPSAXEHHble onepaTtopbl

OnpegneneHve spMnTOBa ONEpPaTopa, CamoCONPSXXEHHOro ornepaTopa 1 B CYLECTBEHHOM CaMOCOMPSAXEHHOrO
oneparopa. MynbTunnukaTop B runb6epToBoM npoctpaHcTee L2. CamoconpsixeHHOCTb MynbTunankatopa. Onepartop
AndochepeHUpoBaHms. YCnoBus aKBrMBaneHTHble camoconpsixxeHHocTr. CamoconpsaxeHHOCTb oneparopa T*T ans
MNOTHO 3aMKHYTOro 3aMKHyTOro T.

CsoiicTBa MYNbTUNNNKATOPOB. CBolicTBa 3KBMBaANEHTHbIE CaMOCONpPsA>XeHHOCTU B CyLLECTBEHHOM.
Tema 7. CnekTp onepartopa 1 ero CBOMCTBa

OnpepneneHvie pe3onbBeEHTLI onepaTopa 1 pPe3oNbTBEHTHOro MHoXecTBa. OnpeaeneHune cnekTpa onepartopa. CeolicTea
cnekTpa. CunbHas aHaNnMTUYHOCTb Pe30/bBeHThl. CNekTp caMoconpsixxeHHoro onepartopa. CobCcTBEeHHble 3HAYEHUS U
BekTopa. OueHkn ans pe3onbBeHTbl. CNekTp opTonpoekTopa, yHUTapHas MHBapUaHTHOCTb CNeKkTpa onepaTopa, CrekTp
MynbTUMMKaTOPA.

Tema 9. CneKTpaanaﬂ Teopema ansg HeorpaHN4eHHOro caMmoconpsiXxeHHoOro oneparopa B TepmMuHax
MyNbTUNJINKATOPOB.

MepecTaHOBOYHOCTb CaMOCOMNPSXXEHHbIX ONePaTopoB B rmnb6epTOBOM NpocTpaHcTBe. CrekTpanbHas Teopema B
TepMuHax MynbTunavkatopos. Teopema Pucca-llaynepa. Teopema Munbbepta-limnara( cnektpanbHas Teopema ans
CaMOCOMNPSAXEeHHOro KOMNakTHOro onepartopa). KaHoHuyeckas popma KoMnakTHoro oneparopa. [lpsiMbie CymMmbl
rmnbbepTOBbLIX MPOCTPAHCTB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas paboTa 00y4atolmMxcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCLUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl 0bydatowmecs YiTaroT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHYIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHus, HanpasieHHble Ha 3aKkpenneHne
3HaHWIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, FOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMIMHE.

OpraHnsauusi caMocTosTenbHO paboTbl 0ByHaroLWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SN1EKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)

OcBoeHuWe aucumMnnnHbl (MOLynsl) npeanonaraet U3y4eHne OCHOBHON 1 OOMONHUTENbHON y4ebHOM nuTepaTypbi.
NutepaTypa MOXeT BbiTb LOCTYMHA 0By4aloWUMCs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX U3 HUX):

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

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

AN. Sherstnev, O.E. Tikhonov, \textit{On characterization of integrable sesquilinear forms,} A.N. Sherstnev, O.E.
Tikhonov, \textit{On characterization of integrable sesquilinear forms,} - http://arxiv.org/abs/1101.0558

G.D. Lugovaya and A.N. Sherstnev, \textit{A characterization of orthogonal vector fields over W*-algebras of type |_2,} -
http://arxiv.org/abs/1301.4768

anekTpoHHas 6ubnunoteka K(M)dY - http://www.ksu.ru/f5/index.php?id=7

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauyeckme peKoOMeHaLmm

nekuun PeKomeHnyeTca NnoMMMO HenocpencTBeHHO Matepuana pa36|/|paeMoro Ha nekumax takxxe CMOTpeTb
pa3nnyHble NCTOYHUKKN TakKne Kak: Knaccudeckume y‘-IeGHVIKVI, MOHoOrpaduu, ctatbu. Takxe no
HEKOTOpPbIM TEMAM eCTb ncyepnbiBarowee onncaHmne Ha pas3in4yHbliX MHTEPHET-pecypcax. PeweHue
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3a4a4y, NOMeYeHHbIe 3Be3004KON MOXET ObITb HEM3BECTHO Ha AaHHbIA MOMEHT.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckme | PekoMeHoyeTcs MCnonb30BaTh CUCTEMbI KOMMbIOTEPHOW anrebpbl U CUCTEMbI CUMBOJIbHBIX

3aHATMA BbIYMCNEHNIA, @ TAKXE CUCTEMY KOMMbIOTEpHOM BepcTku LaTeX. CocTtaButenem nporpammbl
nonpasyMeBaeTcs NCnonb3oBaHne 6ecnnatHol cuctemsl "Sage". Takke B HEKOTOPbLIX CUTYaLMsX
MOXHO ucnonb3osaTb UHTepHeT-cepauc Wolfram Alpha nnwn, B cnyyae, ecnu yqawmmes 0ocTyrnHa
nnuensuns, Wolfram Mathematica.

camocTosi- | PekomeHayeTcst NOMMMO HEMOCPEACTBEHHO MaTeprana pa3bupaemMoro Ha NeKLMsX Takxe CMOTPETb
TenbHas pa3nnyHble NCTOYHMKM TaKMe Kak: Knaccuyeckne y4ebHUKM, MoHorpadoum, ctatbu. Takxe no
paboTa HEKOTOPbIM TEMaM eCTb MCYEPTbIBAKOWEES ONMUCAHNE HA Pa3NnyHbIX MHTEPHET-pecypcax. PeleHve
3apau, NoMeYeHHble 3Be3L04KON MOXET BblTb HENM3BECTHO HA JAHHbIA MOMEHT.

9K3aMeH PeKOMeH,D.yeTCﬂ NOMNMO HenocpencTteBeHHO Matepuana pa36|/|paeMoro Ha NeKunsax takxe CMOTpPETb
pas3nnyHble NUCTOYHUKN TaKne Kak: Knaccn4eckme yl-leﬁHI/IKI/I, MOHorpadum, ctatbm. Takxe no
HEKOTOpPbIM TEMaM eCTb UcHepnbiBarolwee onncaHne Ha pa3inyHbiX MHTEPHET-pecypcax. PeweHne
3a4a4, NOMeYeHHble 3Be3404K0N MOXeT ObiTb HEN3BECTHO Ha AAHHbI MOMEHT.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHnst 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHU 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme AUCLMNIVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMOW ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MartepunanbHO-TeXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOoBaHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayanTopun oNns KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCcUNNMNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300PO0BbSA

Mpwn HeobxonmMocTy B 0bpasoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepytowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX NoMb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co3gaHne BO3MOXHOCTEN ansi 06y4atolmMxcs BOCNPUHUMATL OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yanbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;

- NPVYIMEHEHNEe MPOrpaMMHbIX CPEACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMNMHOM, 3a CHET aNibTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmaummn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6y'-|a|ou4er009 C npenogaesarenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI OJ15 npoeeneHunsa BMpTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns ceMmHapoB, BbICTyMJIeHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA 06y'-|a|ou4eroc9| npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.03.01
"Matematumka" n npodouno NoaroToskm "Marematuka B LMPOBO 9KOHOMUKE".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B.05.06 HeorpaHun+eHHble orneparopkbl

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Konmoropos, A. H. SnemeHTbl Teopumn coyHKUMIA 1 OyHKLMOHANBHOrO aHanusa : ydiebHoe nocobue / A. H. Konmoropos,
C. B. ®omuH. - 7-e n3ga. - Mocksa : PUSMATIINT, 2009. - 572 c. - ISBN 978-5-9221-0266-7. - TEKCT : 9NEKTPOHHbIN //
NaHb : anekTpoHHO-6nbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/2206 (nata obpaweHus: 17.03.2020). -
Pexum goctyna: ons aBTopu3a. Nonb3oBaTenei.

2. Xenemckuia, A. S. Jlekumm no dpyHKUMOHaNbHOMY aHanmay : y4ebHuk / A. 5. Xenemckuii. - 2-e nag. - Mockea :
MLIHMO, 2014. - 560 c. - ISBN 978-5-4439-2043-6. - TeKkCT : aneKTPOHHbIV // JlaHb : aneKTPoHHO-BnbnmnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/5641 5 (nata obpaweHus: 17.03.2020). - Pexxum goctyna: ons asTopus.
nonb3osarenen.

3. Mupkoeckuit, A. 0. CnekTpanbHas Teopust U YHKLUOHANBHBIE UCYUCTIEHNS AN NMHEHBIX ONepaTopoB : yuebHoe
nocobue / A. 10. MNupkosckuii. - Mockea : MUHMO, 2010. - 176 c. - ISBN 978-5-94057-573-3. - TeKCT : aneKTPOHHbI //
NaHb : anekTpoHHO-6MbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/9384 (nata obpauueHus: 17.03.2020). -
Pexum poctyna: ons aBTopu3a. Nonb3oBaTenei.

JononHutenbHas nuteparypa:

1. WepcTtHeB A. H. KoHcnekT nekuwnii no MmatemaTuyeckomy aHanuay: yuebHoe nocobue / A. H. llepcTHes. - 5-e nag. -
OnekTp. aaH. (1 cpaiin: 2,66 M6) . - KasaHb : KasaHckuii rocynapcTBeHHbIn yHuBepcutet, 2009. - 374 ¢. - TekcT :
anekTpoHHbIi. - URL: http:/libweb.kpfu.ru/ebooks/05-IMM/05_33 2009 000165.pdf (nata obpaieHus: 17.03.2020). -
Pexum poctyna: oTKpbIThINA.

2. MioctepHuk, J1. A. KpaTtkuin kypc doyHKUMOHanbHoOro aHanuaa : ydebHoe nocobue / J1. A. lioctepHuk, B. . Cobones. -
2-e n3a.,ctep. - CaHkt-MeTtepbypr : NaHb, 2009. - 272 c. - ISBN 978-5-8114-0976-1. - TeKCT : 3NeKTPOHHbIN // J1aHb :
9N1eKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/245 (nata obpaieHus: 17.03.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTenen.

3. bupmaH, M. W. CnekTpanbHas Teopusi caMoCOMNpPsXXEeHHbIX 0NepaTopoB B rmnbbepToBOM NPOCTPaHCTBe : y4ebHoe
nocobue / M. . BupmaH, M. 3. Conomsik. - 2-e naa., ucnp. u non. - CaHkt-MeTtepbypr : laHb, 2010. - 464 c. - ISBN
978-5-8114-1076-7. - TeKCT : 9NEKTPOHHBI // JlaHb : 3aneKTpoHHO-6nbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/635 (nata obpauweHus: 17.03.2020). - Pexxum noctyna: onsi aBTopus. Nonb30BaTenei.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnuua 9 13 10. EEl YHH
oML

AR 5 AN LM O



Mporpamma ancumnnuHbl "HeorpaHnyeHHble onepartopsbl”; 01.03.01 "Martemartmka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B.05.06 HeorpaHun+eHHble orneparopkbl

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

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

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.

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
"KOHCYnbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpeaocTasneH obyyatowmmes. MHoronpoguibHbIi 06pas3oBaTtenbHbli
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npesocTaBnstowein AoCTyn
yepes cetb VIHTepHeT Kk y4ebHo nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuodpPeTeHHbBIM HA OCHOBAHMU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOoBaHNAM doefepanbHbIX FOCy AapCTBEHHbIX
06pasoBaTte/bHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BUBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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