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Mporpamma aucumnnvHbl "HeorpaHuyeHHble onepaTtopbl B rnnb6epToBoM npocTpaHcTee"; 01.03.01 "Martematuka'.

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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orpamma aucunnInHbl "HeorpaHnyeHHble onepaTopsbl B runbbepToBoM npocTpaHcTee”; 01.03. aremaruka".
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Mporpammy oucumnnuHbl paspaboTan(a)(u) noueHT, K.H. Cksopuosa I".lU. (Kadgenpa matemaTnyeckoro aHanunaa,
oToeneHvne maremartuku), galiyha@mail.ru ; HoBukos AHapeii AHOpeeBuy

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):
JonxeH 3HaTb:
OCHOBHbIE MOHSATUS TEOPUW MMIbOEPTOBBLIX MPOCTPAHCTB 1 TEOPUM ONEPATOPOB Ha MMbBEPTOBbLIX MPOCTPAHCTBAX

JonxeH ymeTb:

onpenendaTb 3aMKHYT NN 3aMblKaeM oneparop Ha FI/IJ'Ib6epTOBOM NpoCTpaHCTBE, CTPOUTb COﬂpﬂ)KGHHbIVI oneparop,
HaxoOunTb CNEeKTP N Pe30JZIbBEHTY onparopa.

JlonxeH Bnanetb:
MeTodamu nnpremMamm paboTbl C HEOrpaHUYEHHbIMM onepaTopammn Ha rmibBepTOBOM MPOCTPAHCTBE.
JlonxeH BeMOHCTpMpPoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

npun peweHnn n nccnenoBaHn KOHKPETHbIX NpUKnagHbliX 3a4a4 NCnonb30BaTb 3HAHNE OCHOBHbIX
pe3ynbTaToB U METOO0B KNAacCU4eCKoro pyHKLUMOHaNbHOro aHannaa.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.1B.09.01 OucumnnuHbl (Mogynn)" OCHOBHOM
npocdpeccroHanbHoin obpasoBatensbHoi nporpamMmbl 01.03.01 "MaTtematuka (O6wwuii Npodpnb)" 1 OTHOCUTCS K
OUCUMNAMHAaM no BbIGopy.

OcBauBaetcs Ha 4 kKypce B 8 ceMecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaromxcs

O6was TpynoeMKoCTb ANCLMMMHBI cCOCcTaBnsieT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(oB).

KoHTakTHasi paboTa - 44 yaca(oB), B TOM 4YuCne nekuun - 22 yaca(oB), NpakTnyeckme 3aHsaTus - 22 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 28 4aca(os).
KoHTponb (3a4€T / ak3aMeH) - 36 yaca(os).
dopma MPOMEXYTOYHOr0 KOHTPONS ANCLIMINAMHLI: 9K3aMeH B 8 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHOW U CaMOCTOATENbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Bugabl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl puCUMNINHDI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekunu 3aHATUA paboTbl

Tema 1. Anrebpa orpaHn4eHHbIX
1. lonepatopos B(H) Ha runb6epToBoM 8 2 2 0 4

npoctpaHctee H
> Tema 2. Cnabasi n cunbHas 8 > > 0 >

" |tononorus B B(H)

Tema 3. OpTonpoekTopbl 1
3 [CXORNMOCTL OPTONPOEKTOPOB. 8 > >

" |HacTnyHbIe n3oMeTpUKM 1 Teopema o
MONSAPHOM Pa3OXEHUN.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 4. lNoHATUE 3aMKHYTOro
4. oneparopa 8 2 2 0 2
5. [Tema 5. ConpsixxeHHbIn onepaTop 8 2 2 0 2
Tema 6. SpMUTOBbI 1
6. CaMOoCOonpPsi>XeHHble oneparopbl 8 2 2 0 2
Tema 7. CnekTp oneparopa v ero
7. cBoKcTBa 8 2 2 0 2
Tema 8. ViHTerpanbHoe
8. |npencrasneHne aHannTUYecKmx 8 2 2 0 2
oyHKLNIA
9 Tema 9. CnekTpanbHas Teopema ans 8 > 2 0 5

" |camoconpsixeHHoro oneparopa

Tema 10. CnekTpanbHas Teopema B

10, |TEPMMHAX Pa3NOXEHNS eAMHULbI 1 B 8 > > 0 >
TEPMUHAX NPOEKTOPO3HAYHbIX Mep.

DYHKLMOHANTBHOE UCYUCNEHNE.

Tema 11. Teopema CToyHa 0 rpynnax

YHUTapPHbIX ONepaTopos B

1. rMnb6epTOBOM NPOCTPAHCTBE U ee 8 2 2 0 6
CneacTBus
Utoro 22 22 0 28

4.2 CopepxaHue aucCUUMNINHLI (MOBYNSA)
Tema 1. Anrebpa orpaHudeHHbIx oneparopoB B(H) Ha runb6epToBomM npocTpaHcTBe H

OnpepneneHve runbbeptoBa npocTpaHcTea. OnpeneneHne HENPEPLIBHOMO NMHENHOMO onepaTopa B rmnbbepToBOM
npoctpaHctee H. Onpenenexue anrebpbl B(H). Onepauus nHsonoumu.

JokasatenbCTBO HENPEPbLIBHOCTW MHBOMIOLMM B CTaHAAPTHOM Tononorun B(H).
JlokasatenbCcTBO HENPEPLIBHOCTM NPON3BEAEHNS ONEepaTopoB MO COBOKYMHOCTUN NEPEMEHHbIX.
Tema 2. Cnabas u cunbHas Tononorus B B(H)

OnpepneneHne cnaboii U cunbHOM onepatopHbix Tononoruii B B(H). [lokasatenbcTBo pa3nunymMocTtyt cnaboi, CunbHoM
onepaTopHbIX M TOMOMOMMM HOPMbI B Cly4ae, eCnv pasMepHOCTb rmnbbepToBa NpocTpaHcTBa 6eckoHeuHa.
HenpepbiBHOCTb MHBOMOUMM. Cnabas cekBeHumanbHas nonHoTta B(H). Lookasatenbctea yTBepXAeHWin 0 Npenenax B
CUNbHO 1 cnaboit onepaToPHbIX TOMOMOMMSIX U CUNIbHOM CEKBEHLMANBHOM NONHOTbI.

Tema 3. OpTONpPOEKTOPbI M CXOOUMOCTb OPTONPOEKTOPOB. YacTUUHbIe N30METPUMU M Teopema O NONSIPHOM
pasnoxeHuw.

OnpegneneHune opTONPOEKTOPOB 1 cMMMeTpuiA. OnpeaeneHne yHuTapHoro oneparopa. lNpumep yH1TapHoro onepartopa(
onepaTop Pypbe - MnaHwepens) Mopsook B NpocTpaHCTBE onepaTopoB. YTBepXaeHns 06 opTonpoekTopax.
OnpegneneHne YacTn4Hol nsomMeTpun. Teopema o NonspHOM pasnoxeHun. CooTHoLWeHNS Mexay obpasamu
OPTOMPOEKTOPOB U MOPALOK NPOEKTOPOB.

Tema 4. NMoHATUE 3aMKHYTOro orneparopa

MNoTHO 3aaHHbIN NMHENHBIV onepaTtop B rnnb6epToBOM NpocTpaHcTBe. Anrebpanyeckue onepaunm Hag nioTHO
3aJaHHbIMY NIMHEHbIMK onepaTopamu. ['padouk nHeHoro onepartopa. PacwrpeHue onepartopa. Teopema o
3aMKHYTOM BClo4y onpeneneHHoOM onepaTtope. Teopema o 3ambikaHuy onepartopa. JokasatenbCTBO 3aMKHYTOCTH
HEKOTOPbIX HEOTPaHNYEHHbIX ONEPaTOPOB.

Tema 5. ConpsixXeHHbI oneparop

OnpepneneHve conpsixxeHHoro oneparopa. 'padouk conpsixxeHHoro oneparopa. CBoMCTBa COMNPSIXXEHHOro orneparopa.
3aMKHYTOCTb 1 3aMbIKaeMOCTb COMPSIXXEHHOro orneparopa. [MnoTHO 3a4aHHOCTb COMPSIXEHHOro onepartopa. Mpumep He
MMOTHO 3a4aHHOr0 COMPSIXEHHOro orneparopa. Aapo ConpsiXXeHHOro oneparopa. BekTopHbie onepaumny 1 conpsixeHue.

Tema 6. DpMUTOBBI M CaMOCOMNpPSAXEHHbIE onepaTopbl

OnpeaneneHve spMr1TOBa ONEpPaTopa, CamoCONPsSXXEHHOro onepaTopa 1 B CYLECTBEHHOM CaMOCOMPSXEHHOMO
onepatopa. Mynbtunnukartop B runbbepToBoM nNpocTpaHcTee L2. CaMoconpsixkeHHOCTb MynbTunnmkatopa. Onepartop
AndocbepeHUpoBaHms. YCNoBus aKBMBaNEeHTHblE CamoconpsxXeHHocT. CamoconpsaxXeHHOCTb oneparopa T*T ans
MNOTHO 3aMKHYTOro 3aMKHyTOro T.

CeoiicTBa MyNnbTUNNNKATOPOB. CBolicTBa 9KBMBANIEHTHbIE CaMOCONpPsAXeHHOCTN B CYLLeCTBEHHOM.
Tema 7. CnekTp onepartopa un ero CBOMCTBa
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Mporpamma aucumnnvHbl "HeorpaHuyeHHble onepaTtopbl B rnnb6epToBoM npocTpaHcTee"; 01.03.01 "Martematuka'.

OnpeneneHre pe3onbBeEHTLI OnepaTopa 1 Pe3oNbTBEHTHOro MHoxecTea. OnpeneneHue cnekTpa onepartopa. CeolicTBa
cnekTpa. CunbHas aHanUTUYHOCTb PE30nbBEHTLI. CNEKTP caMoconpsXeHHoro onepaTtopa. Co6CTBEHHbIE 3HAYEHUS 1
BekTopa. OueHKM anst pe3onbBeHTbl. CNeKTp OPTONPOEKTopa, YHUTapHas MHBAapPUaHTHOCTb CMEKTpa oneparopa, CrekTp
MynbTUMMKaTOpPA.

Tema 8. UHTerpanbHoe nNpeacraBneHne aHaNUTUYECKNX PYHKLUIA

Jlemma Kk cnekTpanbHom Teopeme. AHannTnyeckoe npencTaBneHne PyHKUNA 1 NCHUCNEHNE KOMMNEKCHbIX UHTErpanos
no KOHTYpy. [NpunoxeHnsa cnekTpanbHOM TEOPEMbI K IMHENHBbIM UHTErpanbHbIM ornepartopaM. YpaeHeHust ®dpearonbma.
Onepartopsbl M'mnbbepra - WMnata. AnbtepHatmea ®penronoma. Cnyyam CUMMETPUYHBIX U BBIPOXAEHHbIX S0ep Ans
ypaBHeHun dpearonbma 2 poga.

Tema 9. CnekTpanbHasi TeopeMa Ajisi CaMOCONPSXEHHOro oneparopa

MepecTaHOBOYHOCTb CaMOCOMNPSXXEHHbIX ONEPATOPOB B rMnb6epTOBOM NpocTpaHcTBe. CnekTpanbHas Teopema B
TepMuHax MynbTunavkatopos. Teopema Pucca-llaynepa. Teopema MNunobepta-llimnaraio( cnekTpanbHas Teopema ons
CaMOCOMNpPSXEeHHOro KOMNakTHOro oneparopa). KaHoHuyeckas dpopma KoMnakTHoro oneparopa. [psiMbie CyMMbl
runbbepTOBbLIX MPOCTPAHCTB.

Tema 10. CﬂeKTpaﬂbHail Teopema B TepMMUHaX pa3/ioXXeHns eguHULLbl U B TEpMUHaX NPOEKTOPO3HAa4YHbIX Mep.
q)yHKLIMOHaanoe ucumncneHue.

OFpaHI/ILIeHHbIe pyHKUMN camoconpsaXeHHOro oneparopa. PasnoxeHne eanHUUbI. TeopeMa O CyuwiecTBoBaHUN 1
OJHO3Ha4HOM onpeneneHHOoCT pa3yiokeHns eanHMLbI. I/IHTerpaanoe npencrasneHne @yHKLI,I/IVI camoconps>keHHoro
oneparopa. CneKTpaanaﬂ Teopema B TepMUHaxX pasnoxeHnsa egunHnLbl. ﬂpoeKTopo3Haqule Mepbl. CneKTpaanaﬂ
Teopema B TeEpPMMHAX OPTOMPOEKTOPOB. CDYHKLI,I/IOHaJ'IbHoe ncymncneHune.

Tema 11. Teopema CToyHa 0 rpynnax yHUTapHbIX OornepaTtopoB B rmnb6epTOBOM NPOCTPAHCTBE M ee CNeacTBuUs

Knaccudomkaums To4eH crnektpa caMoconpsixXeHHoro oneparopa. lMonsapHoe npeacTasneHne 3aMKHyToro oneparopa.
OpnHo napameTpuyeckre rpynnbl yHUTapHbIX onepatopos. Teopema CToyHa O rpynnax yHATapHbIX onepaTopos B
runb6epTOBOM NPOCTPaHCTBE U ee cneacTeus. ['pynna casuros. Teopema boxHepa. CocTosHMS 1 Habnioaaemble B
KBaHTOBOM MexaHuKe. YpaBHeHue WpéauHrepa.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a0aHWI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHYI0, Hay4yHyIo 1 CMPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMAMHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PernaMmeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumanmTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus n Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHuns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka oefepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO yYpeX AeH s
BbICLIEro npocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBeEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MO,I:I,yﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB M0 AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HaNPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢poHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MNAHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNIo);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NpUMeEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas Tpeéosava, npegbsasndaemMble K OEenCcTBuAM 06yqa|ou4v|xc9|,
OEMOHCTPUMpPyeEMbIM peaybTataM, 3adaHns pas3/indHbIX TUMOB.
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Mporpamma aucumnnvHbl "HeorpaHuyeHHble onepaTtopbl B rnnb6epToBoM npocTpaHcTee"; 01.03.01 "Martematuka'.

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

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT n3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHA 0bOy4atowmnMcs B OAHOM U3 OBYX BapUaHTOB (60 B 060MX N3 HIX):

- B 9/IEKTPOHHOM BUMAE - 4epe3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NeYaTHbIX N3aaHnin GubNnoTeYHbIin
ooHA, AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydatowmxcs no ProcC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

A.N. 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 6ubnuoteka K(M)APY - http://www.ksu.ru/f5/index.php?id=7

9. MeToaunuyeckue yKa3aHunsa onsa o6yqa|ou.l.uxc9| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

Bug pa6ot MeToaounueckue peKoMeHaauum

nekuummn PeKOMeH,D,yeTCﬂ NOMNMO HenocpencTteBeHHoO Matepuana pa36|/|paeMoro Ha Nekunsax takxe CMOTpPETb
pas3nnyHble NCTOYHUKKN TakKne Kak: Knaccmn4eckmne yl-le6HI/IKI/I, MOHorpadum, ctatbm. Takxe no
HEKOTOpPbIM TEMaM eCTb UcHepnbiBarolwee onncaHne Ha pa3inyHbiX MHTEPHET-pecypcax. PeweHne
3a4a4, NOMeYeHHble 3Be3404KON MOXeT ObiTb HEN3BECTHO Ha AAHHbI MOMEHT.

npakTnyeckme | PekomeHoyeTcs NCnonb30BaTh CUCTEMbI KOMMbIOTEPHON anrebpbl U CUCTEMbl CUMBOBHbIX

3aHATMA BbIYMCNEHNIA, & TAKXE CUCTEMY KOMMbioTepHoM BepcTku LaTeX. CocTtasutenem nporpammbl
no4pa3yMeBaeTCs NCNonb3oBaHne becnnaTHoil cuctembl "Sage”. Takxe B HEKOTOPbIX CUTYaLIMSX
MOXHO ncnonb3osaTb nHtepHeT-cepemc Wolfram Alpha unu, B cnydae, ecnum yqawmmcs noctynHa
nuuensus, Wolfram Mathematica.

CaMOCTOSA- PeKOMeH,D.yeTCFI NOMNMO HenocpencTteBeHHoO Matepuana pa36|/|paeMoro Ha Nekunsax takxe CMOTPETb
TenbHas pas3nnyHble NCTOYHUKKN TakKne Kak: Knaccmn4yeckme yl-le6HI/IKI/I, MOHorpadum, ctatbm. Takxe no
pa60Ta HEKOTOpPbIM TEMaM eCTb ncHepnbiBarolwee onncaHne Ha pas/inyHblX MHTEPHET-pecypcax. PeweHne

3a4a4, NOMeYeHHble 3Be3404KON MOXeT OblTb HEN3BECTHO Ha AAHHbI MOMEHT.

9K3aMeH PeKOMeH,D.yeTCﬂ NMOMMMO HenocpencTBeHHO MaTtepunana pa36|/|paeMoro Ha nekumax tak>xxe CMOTpeTb
pa3nnyHble NCTOYHUKK Takne Kak: Knaccudeckue y‘-le6HI/IKI/I, MOHorpadum, ctatbm. Takxe no
HEKOTOpPbIM TeMaM eCTb 1cyepnbiBarowee onncaHmne Ha pas3in4yHbiX MHTEPHeT-pecypcax. PeweHue
3a4a4, NoOMeYeHHble 3Be3404K0N MOXeT ObITb HEM3BECTHO HA AaHHbIA MOMEHT.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOJNOIMM, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHONOI WA, MCMOMb3YEMbIX NMPU OCYLEeCTBNEHUN 06pa3oBaTeibHOro npoLecca no
AMCUMMIMHE (MOAYNto), BKIOYAs MepeyeHb NporpamMMHOro obecrneyeHns n MHGOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOAYNS).
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Mporpamma aucumnnvHbl "HeorpaHuyeHHble onepaTtopbl B rnnb6epToBoM npocTpaHcTee"; 01.03.01 "Martematuka'.

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

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

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

KomnbioTep 1 npuHTEp Ons pacnedatky pa3naToyHbix MaTepuanos.
MynbTumMeouiiHas ayoutopums.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

I'Ipvl Heobxo0aMMoCTn B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- co30aHne TEKCTOBOW BEPCUM NtoBOro HETEKCTOBOIrO KOHTEHTA AJ1si er0 BO3MOXHOM0 NpeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fnyHbIX NOMb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO34aHVe BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX NCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMSI HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
POPM NHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTYT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aLmmn GOoPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU cAa4m oby4atowmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NIPOAONIXUTENIbHOCTU COoa4n 3a4éTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpebosaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 01.03.01
"Matematuka" n npodgounto noarotoskm "Obwmii npocounb”.
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Mporpamma aucumnnvHbl "HeorpaHuyeHHble onepaTtopbl B rnnb6epToBoM npocTpaHcTee"; 01.03.01 "Martematuka'.

lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[]1B.09.01 HeorpaHu4eHHble onepatopsi B riibbepToBoM
npocTpaHcTee

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.Xenemckuii, A. 9. lekuun no goyHKUMOHaNbHOMY aHanuay : y4ebHuk / A. 9. Xenemckuid. - 2-e usg. - Mockea : MUHMO,
2014. - 560 c. - ISBN 978-5-4439-2043-6. - TeKCT : 9NeKTPOHHbIi // JlaHb : anekTpoHHO-6ubnnotevHas cuctema. - URL:
https://e.lanbook.com/book/56415 (nata obpaweHuns: 26.02.2020). - Pexwum goctyna: ons aBTopya. nonb3oBaTenem.

2. Konmoropos, A. H. DneMeHTbl TEOpMU GOYHKLMIA U dOyHKLMOHaNbHOro aHanunaa : yuebHoe nocobue / A. H. Konmoropos,
C. B. ®oMuH. - 7-e n3ga. - Mockea : PUBMATIINT, 2009. - 572 c. - ISBN 978-5-9221-0266-7. - TEKCT : aneKTPOHHbIN //
NaHb : anekTpoHHO-BMbnunoTeyHas cuctema. - URL: https://e.lanbook.com/book/2206 (nata obpalueHus: 26.02.2020). -
Pexwum goctyna: ons asTopus. nonb3osartene.

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 obpalueHus: 26.02.2020). -
Pexum poctyna: ons aBTopu3a. Nonb3oBaTenei.

JononHuTtenbHas nuteparypa:

1. WepcTtHes A. H. KoHcnekT nekunii no MmatemaTuyeckomy aHanuay: yuebHoe nocobue / A. H. llepcTHes. - 5-e nag. -
OnekTp. aaH. (1 cpaiin: 2,66 M6) . - KasaHb : KazaHckuii rocynapcTBeHHbIn yHuBepcutet, 2009. - 374 ¢. - TekcT :
anekTpoHHbIi. - URL: http:/libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf (nata obpaieHus: 26.02.2020). -
Pexum poctyna: oTKpbITbINA.

2.JTioctepHuk, J1. A. Kpatkuit Kypc doyHKLMOHanbHoro aHanmaa : yyebHoe nocobue / J1. A. JlioctepHuk, B. N. Cobones. -
2-e n3a.,ctep. - CaHkt-MeTtepbypr : NaHb, 2009. - 272 c. - ISBN 978-5-8114-0976-1. - TeKCT : 3NeKTPOHHbINA // J1aHb :
9N1eKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/245 (nata obpaieHus: 26.02.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTenen.

3. bupmaH, M. W. CnekTtpanbHas Teopusi caMoCOMNpPsiXXEeHHbIX ONepaTopoB B rmnbOepToBOM NPOCTPaHCTBe : y4ebHoe
nocobue / M. . BupmaH, M. 3. Conomsik. - 2-e n3a., ucnp. u non. - CaHkt-Metepbypr : laHb, 2010. - 464 c. - ISBN
978-5-8114-1076-7. - TeKCT : 9NEeKTPOHHbI // JlaHb : 3aneKTpoHHO-6nbnmnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/635 (nata obpauweHuns: 26.02.2020). - Pexxum noctyna: onsi aBTopus. Nonb30BaTenei.
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lMpunoxerve 3
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61.B.[]1B.09.01 HeorpaHu4eHHble onepatopsi B riibbepToBoM
rnpocTpaHcTae

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

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.

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMK B SNEKTPOHHO-BMBNNOTEYHON cncTeme
"KoHCynbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpegocTasneH obyyatowmmes. MHoronpoguibHbIi 06pa3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHol cuctemoii (36C), npesoctasnstowein AoCTyn
uepes cetb VIHTepHeT K y4ebHO nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuobpeTeHHbIM HA OCHOBAHWU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOBaHNAM (oefepanbHbIX FOCY AaPCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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