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Mporpamma ancumnnuHbl "HerpoHHble ceTn n ux npunoxexunsa”; 01.03.01 "Marematuka".

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 "HerpoHHble ceTn n ux npunoxexunsa”; 01.03.01 "Marematuka".

Mporpammy oucumnnuHel paspaboTan(a)(u) noueHT, K.H. Makneuos C.B. (Kadbenpa Teopun coyHKLUNIA U NPUONNXEHNIA,
oToeneHvne maremartuku), smaklets@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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-5 CNOCOBHOCTHIO MCMONb30BATH METOALI MATEMATNHECKOrO 1 anropuTMUYECcKoro

MoAennpoBaHuA Npu peweHnn TeopeTnyecknx n npuknagHblx 3anad

MK-7 CrnocobHOCTbO MCMONb30BaTbh METOAbl MAaTEMATUYECKOro U anropMTMUYECKOro
MOOENMPOBaHMSA NPU aHanM3e yrnpaBneH4ecknx 3anay B Hay4HO-TEXHNYECKOM
cgoepe, B 9KOHOMUKE, BU3HECE U F'YMaHUTaPHbIX 061acTax 3HaHWI

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH AeMoOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

Mcnonb3oBatb goyHAaMeHTanbHble 3HaHMs B 0611acT MaTeMaTyeckoro aHanmaa, KOMMIEKCHOro 1
PYHKLIMOHaNbHOro aHanuaa, anrebpbl, aHanMTMYecKon reoMeTpum, oudgepeHUmanbHoM reoMeTpi 1 TONonoruu,
andogepeHLmManbHbIX ypaBHEHWI, OUCKPETHOM MaTeMaTky 1 MateMaTinyeckoin Noruku, Teopun BEpOSTHOCTEN,
MaTemMaTu4ecKon CTaTUCTVKU U CnyYaliHbIX MPOLECCOB, YUC/IEHHbIX METOLOB, TEOPETUYECKOW MEXaHUKM B By oylwen
NpogeccroHanbHom AesiTeNnbHOCTY;

K CaMOCTOSATENbHO HAay4YHO-UCCNENOBATENbCKON paboTe;
CTPOro ookasatb yTBepXaeHne, COPMYNMPoBaTh pesynbTar, yBUaeTb CNeACTBUS NONYyYEeHHOro peaynbTara;

KOHCTPYyMpoBaTh 1 0byyaTb HEMPOHHbBIE CETW Pa3NNYHbIX BULOB, B TOM YMCNe TvNa 'mepuenTpoH’, ceTe KoxoHeHa,
Xondounga v op. Ans pewweHns TpyaHo oopManiayemblx NpUKnagHbIx 3aaay.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas oncuunnuHa (Mogynb) BkatodeHa B pasgen "61.B.[B.13.05 OucumnnumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoii nporpammbl 01.03.01 "Matematuka (O6wwmit npochnb)" 1 OTHOCUTCS K
AUCUMNAMHaM no BbIGopy.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. O6beM AUCUMNMJIUHDI (MO,IJ,ynSl) B 3a4eTHbIX eauHULLaxX ¢ yKa3aHMeM KoJinyecTtBa 4YacoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUoaMm yu4ebHbIX 3aHATUN) U Ha CaMOCTOSITENbHYIO
paboty obyuaromxcs

O6was Tpyn0eMKOCTb ANCLIMINNHBI COCTaBnseT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 52 4aca(oB), B TOM 4ucne nekuuu - 26 yaca(oB), NpakTU4ecKne 3aHsTuS - 26 Yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 56 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 6 ceMecTpe.

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

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

Buabl 1 yacbl
KOHTaKTHOM paboThbl,

Pa3penbl aMcuunivHbl / MX TPYDOEMKOCTb CamocTtosiTenbHas
N monyns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
flekumu 3aHATUSA paboTbl

Tema 1. Obwue ceeneHus 0b
1 |nCKyCCTBEHHbIX HEMPOHHBIX CeTsiX
‘|(MHC). 3apaun, pelwaembie
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Mporpamma ancumnnuHbl "HerpoHHble ceTn n ux npunoxexunsa”; 01.03.01 "Marematuka".

cpencteamu MHC.
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Mporpamma ancumnnuHbl "HerpoHHble ceTn n ux npunoxexunsa”; 01.03.01 "Marematuka".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucuynnuHbl / MX TPYA0EMKOCTb CamocTosiTeNnbHas
N Moayns Cemectp (B yacax) paborta
MpakTnyeckumellabopaTtopHbie)
Jlekumn 3aHATUSA pabortbl
Tema 2. Tnosas mogenb
2.|MCKYCCTBEHHOr0 HenpoHa. 6 2 2 0 4
OLHOCNOWMHbBIV NEpPLENTPOH.
Tema 3. MeTtoapl 0by4eHuns
8. OLHOC/IOMHOro nepLenTpoHa. 6 8 8 0 4
Tema 4. MHOrOCnOMHbIN NEPLEnTPOH.
4.MeToa obpaTHOro pacnpocTpaHeHus 6 5 6 0 8
ownobku.
5.|Tema 5. Hopmanuaauus naHHbix. 6 2 1 0 4
Tema 6. CamoopraHuayowmecs
6. KapTbl (kapTbl KoxoHeHa) 6 4 4 0 10
Tema 7. IHC ¢ accoumatusHou
7. NAMITBIO. 6 4 4 0 10
Tema 8. [NpuMeHeHne
HMOVMHCNNPUPOBAHHBIX METOLOB NS
8. MoBbIWEHNE 3PIEKTUBHOCTU paboThl 6 4 4 0 12
HEPOHHbIX CeTen.
toro 26 26 0 56

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)
Tema 1. O6wme cBepeHust 06 UCKYCCTBEHHbIX HeMPOHHbIX ceTax (MHC). 3apaun, pewaembie cpepcrsamm MHC.

Jaetcs npeacTaBneHne 0 TOM, YTO TaKOe UCKYCCTBEHHbIE HelipoHHble cetn (MHC). OnucbiBaeTcs 6ronoruyeckmne
MPUHLMNBI PaboTbl ECTECTBEHHbBIX HEAPOHHBIX CETE U UX Ba30Bble MPUHLMNLI, NETWNE B OCHOBY CETEN NCKYCCTBEHHBIX.
Haetcs 0630pHOE NpencTasneHne o oyHKLNOHMPOBAHNW HEMPOHOB YeNoBeYeCcKoro Mo3ra. PacckasbiBaeTcs 06
apxutekTtypax MHC (ogHOCNOMHbIE, MHOFOCNONHbBIE CETW NPSIMOIO PaCNpPOCTPaAHEHNS; PEKYPPEHTHBbIE CETH).

Tema 2. Tunosasi MoAeNb UCKYCCTBEHHOro HeMpoHa. OOHOCNONHbIN NEePLLENTPOH.

Onpepensetcs MoAenb NCKYCCTBEHHOMO HEpOHa (BXOAbl, BECa, CyMMaTop, oyHKLMS akTneauum). Paccmatpusatortcs
pasnuyHble TUMbl OYHKLUMIA akTUBaLMmM 1 nx ocobeHHocTu. Jaetcs npeacTaBneHe HEMPOHHBIX CETEW C MOMOLLbIO
HanpaBneHHbIX rpacooB.

MoHATE 0HOCNOMHOrO NepLenTpoHa, Kak NpocTelWero B1aa HeMpoHHO CeTu.
Tema 3. MeTonbl 06y4eHMs OQHOCNONHOrO NepL.enTpoHa.

ABTOMaTM3auus noabopa BECOB B MCKYCCTBEHHOW HEMPOHHON ceTu. Buabl anropntMoB 0by4eHns CKYCCTBEHHbIX
HepOoHHbIX ceTeli (00y4eHmne ¢ yuntenem n 6e3 yuntens). 3agaqv obyyeHns (accoumaTBHasi NamsiTb, pacnosHaBaHue
06pa3oB., annpokcumaums goyHkumin n ap.) ObyyeHune, ocHoBaHHOE Ha koppekummn ownbok. ObyyeHne Ha ocHoBe
namsatu. ObyyeHne Xebba.

Tema 4. MHorocnoviHbI nepuenTpoH. Meton o6paTHOro pacnpocTpaHeHUsi OLIMOKM.

Lns 4ero Hy>xxeH MHOrocnoHbIN nepuenTpoH. 3agada XOR. MpuMeHeHne MeToaa o6paTHOro PacnpoCcTpaHeHus
OWNOKN ANs 0B6Yy4YEeHMS NCKYCCTBEHHbIX HEMPOHHBIX CETEl TWMNa MHOrOC/OHbIX NepLenTpoHoB. MaTtemMaTmyeckas Mogesnb
anropuTtMa o6paTHOro PacnpoCTPaHeHUs oWnbKK.

PelwweHve 3agayvm annpokcumaLmm HENMMHERHON (PYHKLMM C MPUMEHEHNEM MHOMOC/IOMHOrO NepLUEenTpoHa.
Tema 5. Hopmanusauunsa pnaHHbIX.

PaboTa nckycCTBEHHbIX HEMPOHHbBIX CETEN C AaHHbIM PasnuyHbIX NopsakoB. MNpeasapuTenbHas 06paboTka AaHHbIX.
MprMeHeHe HopManM3auun AaHHbIX K 3a0aHHOMY AUana3oHy Ans noBbiweHUs kadecTsa pabotel IHC (yBennueHue
CKOPOCTU CXOLMMOCTH, YCTPaHEHME BO3MOXHbIX OWMBO0K). PaccMOTpeHre pasnnyHbix cnocoboB HopManM3auum AaHHbIX.

Tema 6. CamoopraHusyrowmecs Kaptbl (kaptbl KoxoHeHa)

KapTbl camoopranunzaunmn (kaptbl KOXOHEHa) Kak OTAENbHBIA BUL UCKYCCTBEHHbIX HEMPOHHbIX CETEN.

O6wee npenctaBneHne MoLenn caMoopraHmayowmxest kapt. Mpouecchl KOHKYpeHLMn, koonepauuy, agantaumn.
[MprMeHeHne anropmMTMa camoopraHmsyowmxcs kapt (kapT KoxoHeHa) ong peweHus 3agadm knactepyusaumnm aHHbIX.
Tema 7. UHC ¢ accounaTtMBHOW NamsTbiO.

CrpaHnua 5 13 10.




Mporpamma ancumnnuHbl "HerpoHHble ceTn n ux npunoxexunsa”; 01.03.01 "Marematuka".

PekyppeHTHbIe NCKYCCTBEHHbIE HEMPOHHbIE ceTh. Moaenb UCKYCCTBEHHOW HEeMpPOHHOW ceTn Xondounaa. PeweHne ¢
MOMOLLbIO PEKYPPEHTHOM NCKYCCTBEHHOW HEMPOHHOM ceTu Tina Xondunaa 3anaqv pacnosHaeaHus obpasa (nevyaTtHoro
CYIMBOA NN LMPpBbI).

MckyccTBEHHbIE HEMPOHHbBIE CETW C acCoLMaTMBHOM NaMsATbIO, Kak npogonxeHue passutua NHC Xondumnaa.

Tema 8. MpumeHeHne 6MOMHCNMPUPOBAHHbIX METOA0B A5l NOBbiLeHMe 3¢hPeKTUBHOCTM PabOTbl HEMPOHHbIX
ceTen.

BrounHcnnpuposaHHble METOABI - MaTEMATMYECKME METOAbI, UAES KOTOPbIX 3aUMCTBOBaHA M3 6uonorun. 'eHeTuyeckne
anropuTMbl, Kak ele oMH NpuMep BUONHCIIMPUPOBAHHBLIX METOA0B. POPMUPOBAHME KOLMPOBAHME PELIEHUI 3a0a4M C
MOMOLLbIO XPOMOCOM. POPMUPOBaHME HavanbHOW NoNynsumMmn. MitepaumnoHHbIli NPOLLECC NoNyYeHnst NPpUBNNXeEHHOro
PELWeHNs C NMOMOLLbIO anropUTMOB 3BOMKOLMOHHOMO TWNa. MpUMeHeHWe onepaTopoB KPOCCUHIOBEPA, MyTaLUn U
cenekumu. PeweHre 3anayn nogbopa BECOB NCKYCCTBEHHOWM HEMPOHHOM CETU CPENCTBAMM FEHETUYECKMX anropuUTMOB.

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

CamocTositenbHas pabota 0by4arolyxcs BbINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMs ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyaowmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcsl pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTebHbBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOM0 yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeagepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa
UHTepHeT-yHuBepcutet "IHTynt" - hitp://intuit.ru/
O6y4eHune a3biky nporpammupoBaHust Python - http://pythontutor.ru/

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbIX CPEACTB Mo AUCUUNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4YHOM aTTecTaunm.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cnenyiowas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTataM 06y4eHus Mo JUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKM MO ANCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0OyHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTataMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe aucumMnnnHbl (MOoyNs) npeanonaraeT U3y4yeHrne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BUIE - YepPe3 3NeKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBAHWW 3aKNtoueHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbCkum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

NVidia - MawnHHoe 0by4yeHne 1 NCKYCCTBEHHbIV NHTENNEKT -
http://www.nvidia.ru/object/machine-learning-ai-nvidia-blog-ru.html?utm_source=yandex&utm_medium=cpc&utm_campaign=Mze

NHTepakTuBHbI y4ebHUK s3bika Python - http:/pythontutor.ru/
WHTepHeT-yHuBepcuteT "MIHTYnT" - http://intuit.ru/

9. MeToguueckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nexkummn B xo[ie NEKLIMOHHBIX 3aHATUIA BECTU KOHCMEKTUpOBaHUe y4ebHoro mateprana. Obpalarts BHMMaHWe
Ha geTanu cuHTakcmca nporpamm, OopPMyMPOBKM, PACKPbLIBAIOWME CYTb TEX UM UHBIX TEXHONOMNIA 1
npakTuyeckme pekoMeHgaumu. XenatenbHo 0CTaBMTb B paboymx KOHCMeKTax nons ans nometok. He
cnefyeT CTECHATbCS 3aaBaTh JIEKTOPY BONPOCHI, €CNK Kakme-nnbo acnekTbl NEKLMOHHOro
martepuana okasanncb HEMOHATHBIMU.

Mpu HaNMYMN TEXHNYECKON BO3MOXHOCTU PEKOMEHIYETCS OCYLWECTBNATL BO BPEMS NekUmMmn Habop
TekcTa NpMMepoB Ha HOYTOyKe/NnaHwWeTe 1 KX TECTMPOBAHME B Cpele NporpamMMmMpoBaHms. 310
Mo3BONUT Nerye pasbuparbcs B MaTeprane u onepaTvBHeE paspelatb BO3HMKatowme Bonpochl. Mpu
OTCYTCTBMU TEXHUYECKO BO3MOXHOCTM, MPUMeEpbI cnenyeTt Habupatb 1 pa3bupatb B xone
CaMOoCTOSITENbHOW PaboThl.

npakTnyeckune | Pabota Ha nabopaTtopHbiX 3aHATUSAX NPeLnonaraeT CUCTEMATUYECKYIO U NNAHOMEPHYHO NOLrOTOBKY K

3aHsATUA 3aHsATMI0. [Mocne nekuun cnemyeT NO3HAKOMUTBLCS C NNaHOM NabopaTOPHbIX 3AHSATWIA U CAIUCKOM
06513aTeNbHON 1 [ONONHUTENBHON NMTEPaTypbl, KOTOPYIO HEOHXOAMMO NPOYUTaTb, U3YUNTL U
3aKOHCNeKTMpoBaTh. B xone nabopatopHbIx 3aHATUI CTYAEHTHI MOMYYaloT 3a4aHNs, peLleHne
KOTOPbIX OCPOPMASIETCS B BUAE KOMMbIOTEPHONM NPOorpamMmbl. Takxe Ha 3aHsTUSIX Y CTYAEHTOB ECTb
BO3MOXHOCTb 3a[aTb NHTEPECYIOWME MX BOMPOCH! MO CNOXHbIM, HEMOHSATHIM MOMEHTAM U
TEXHOMOMMAM, NPVMEHEHNE KOTOPbIX HEOBX0AMMO LS OCBOEHUS MaTepmana Kypca.

camocTosl- | CamocTosiTenbHas paboTa TpebyeT, U3y4eHns peKOMEHOYEMbIX UCTOYHMKOB, X pedoepPUpPOBaHMS,

TenbHasl MOArOTOBKM HA MX OCHOBE KOMMbIOTEPHLIX MPOrpamm. BaxHbIM aTanom B camoctosTenbHol paboTte

pabota SBNSIETCS NOBTOPEHUE MaTeprana no KoHCnekTy nekuun. OfHa U3 rnaeHbIX COCTABNSIOWMX
BHeayANTOPHOM NOAroTOBKM - paboTa C MHTEPHET-pecypcamm no npoiaeHHoin Teme. OHa
npegnnonaraeT: MoUCK KOHTEHTA, BHUMATEIbHOE 03HAKOMEHNE, KPUTNHECKOE OCMbICTIEHNE
coaepXxaHus, NPYMEHeHNe NoNy4eHHO NHAPOPMAaLIMK B PEIEHNN MOCTABNEHHbIX NEPel CTYAEHTOM
3ajad, NoCTaHOBKM UHTEPECYHOLWMX BOMPOCOB, KOTOPbLIE MOTYT CTaTb NPeaMeTOM 00CyXAeHNs Ha
ceMuHape.

3avet Llnst ycnewHoro NpoxoXaeHns 3aveta CTyOeHTy HeobX0AnMO NPeaoCTaBnTb PELEHNs BCEX 3adaHHbIX
B TeUEHMe ceMecTpa ynpaxHeHuin; pasdbrupaTbcs B NPOPEeCCUOHaNbHbIX TEPMUHAX, N3YYEHHbIX B
paMKax Kypca; yMeTb COCTaB/SiTb aifOPUTMbl NPOrpPaMM 1 peanu3oBbIBaTh KX B Kakoi-nmbo cpene
paspaboTky npunoxeHuin. OTBET Ha 3a4eTe NpeanonaraeT AEMOHCTPALIMIO CTOCOBHOCTY U
FOTOBHOCTM MPUMEHUTL NONYYeHHbIe 3HaHNS K NpeanaraeMbiM NpakTUyeckum 3agaHusm. Kpome toro,
CTyIeHTY HeoBX0OMMO BNaneTb TEPMUHONOIMEN 1 yMeTb U3naraTb OCHOBHbIE MPUHLMMbLI N3Y4YEHHbIX
TEXHOMOrui.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanuua 7 n3 10. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuHbl "HerpoHHble ceTn n ux npunoxexunsa”; 01.03.01 "Marematuka".

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
KomnbioTepHbIi knacc.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLInUmK 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NIOBOro HETEKCTOBOIO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YOOOHbIe ANl pa3NnYHbIX NONb30BaTenei;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/inyHbIX BUOAX 6e3 noTtepun OaHHbIX WK CTPYKTYpPbI,
npegycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX NCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYLWEHWUAMY Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aymanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLMMAMHON, 3a CHET aNlbTepPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYaNbHbIX nabopaTtopuii U CUMYASILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayyn MHGOpMaLum, opraHn3aunn pasnmnyHbIX
(POPM MHTEPAKTMBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX YHACTHUKOB
OUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALaMU U 3aLMTbI BbINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe ANCTAaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aLmMmn OOPM TEKYLLEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI PopMe, - He Bonee YeM Ha 90 MUHYT;

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

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

Mporpamma cocTaBneHa B cooTseTcTBuUmM ¢ TpebosaHnamMm GrOC BO u y4ebHbiM nnaHoM no HanpasneHuo 01.03.01
"Matematvka" n npodgounto noarotoekm "Obwmin npodounb”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[1B.13.05 HelipoHHbIe ceTy v nx MpuIoXeHns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpogounb noarotoBkn: O6WUIA NPodnIb

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Ceprees, H. E. Cuctembl uckyccTBeHHOro nHtennekta. Yactb 1: yuebHoe nocobue / Ceprees H.E. - TaraHpor: KOxHbiii
denepanbHbii yHuBepcuteT, 2016. - 118 ¢.: ISBN 978-5-9275-2113-5. - TekcT : anekTpoHHbin. - URL:
https://znanium.com/catalog/product/991954 (nata obpaieHns: 28.02.2020). - Pexxum pocTyna: no noanmcke.

2. Ocunos, I'. C. MeToapbl NCKYCCTBEHHOrO MHTENneKTa : MoHorpadms / I'. C. Ocunos. - Mocksa : ®Puamarnut, 2011. -
296 c. - ISBN 978-5-9221-1323-6. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/544787 (nata
obpalleHus: 28.02.2020). - Pexum pocTyna: no noanmcke.

3. NpuMeHeHre NCKYCCTBEHHbIX HEMPOHHbIX CETEN N CUCTEMbI OCTATOYHbIX KNAacCcoB B KpunTorpadum : MoHorpacdms /
H.W. Yepsskos, A.A. Esgokumos, A.W. ManywkuH, U.H. NaspuHeHko. - Mockea : DU3MATJINT, 2012. - 280 c. - ISBN
978-5-9221-1386-1. - TeKCT : 3aNeKTPOHHbIN // JlaHb : aneKTPOHHO-6MbnnoTeyHasa cuctema. - URL:
https://e.lanbook.com/book/5300 (nata obpalieHms: 28.02.2020). - Pexum nocTyna: onsg aBTopvs. Nonb3oBaTeneil.

JononHuTtenbHas nuteparypa:

1. lManywknH A.W., HelipoHHble ceTun: ocHoBbl Teopun / ManywkuHd A.N. - Mocksa: Nopsiyas nuHus - Tenekom, 2012. - 496
c. - ISBN 978-5-9912-0082-0 - TekcT : anekTpoHHbIl // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785991200820.html (pata obpalieHus: 28.02.2020). - Pexxum poctyna: no
nognumcke.

2. AHanm3 npoeccuoHanbHOM NPUroaHOCTY KaHauaaTa Ha OCHOBE HEMPOHHbLIX ceTel [VIHTepHeT-XypHan
'HaykoBegneHue'. - Boin. 1, 2014.] - TekcT : anekTpoHHbIf. - URL:https://znanium.com/catalog/product/471562 (nata
obpaweHuns: 28.02.2020). - Pexxum noctyna: no noanucke.

3. CTpaTermyeckoe NporHo3npoBaHne PasBUTUS NMPOMBIWAEHHOrO NPEANPUATAS HA OCHOBE METOAA HENPOHHBIX CETEN 1
annapara He4yeTKow noruku [CTparernyecknii MEHEIXMEHT. - €4 (16), 2011.] - TekcT : anekTpoHHbIA. - URL:
https://znanium.com/catalog/product/498008 (nata obpatweHusi: 28.02.2020). - Pexum pocTtyna: no noanucke.

4. ManTioxuH, KNACTEPU3ALINA OAHHbBIX ONA MCKYCCTBEHHbLIX HEMPOHHbBIX CETEW / MaxTioxuH // Ussectus
Tynl'Y. TexHuyeckne Hayku. - 2013. - @ 1. - C. 161-165. - ISSN 2071-6168. - TekcT : aneKTpoHHbIV // JlaHb :
3NeKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/journal/issue/289220 (nata obpauweHus: 28.02.2020).
- Pexum poctyna: ans astopms. nonb3osaTtenei.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[1B.13.05 HelipoHHbIe ceTy v nx MpuIoXeHns

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

Mpogounb noarotoBkn: O6WUIA NPonIb

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHuua 10 ns 10.




