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Mporpamma ancumnnnHbl "MHoronpoueccopHble BbldncnuTenbHble komnnekebl”; 01.04.04 "MpruknanHas matematunka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BbldncnuTenbHble komnnekebl”; 01.04.04 "MpruknanHas matematunka".

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, a.H. (npodpeccop) MnewnHcknii H.B. (Kagpenpa npuknanHoi
mMaTemaTuku, OTAeneHme npuknagHon matematmku n nHpopmatumkm), Nikolai.Pleshchinskii@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
YK-2 CnocobeH ynpaensaTb NMPOEKTOM Ha BCEX aTanax ero XM3HeHHOro uukna
YK-3 CnocobeH opraHn3oBbIBaTh U PyKOBOAUTL PaboToi KoMaH4bl, BolpabaTbiBas
KOMaHIHyt0 cTpaTternto ans 4OCTUXEHWNS NOCTaBNEHHON Lenu

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbIE NpUHUUNbI pa6OTbI Ha MHOronpouecCopHbIX BbIHNCNNTENbHbLIX KOMMNIEKCaX;

JonxeH ymeTtb:

BblIBUpaTh ONTUMAanbHble CNOCODbI PeleHns 3a8ay CYynepKOMMbIOTEPHOrO MOLENNPOBAHMS;

JlonxeH Bnanetb:

HaBblkaMu nNporpamMmmnpoBaHnsa ¢ NCNONMb30BaAHNEM COBPEMEHHDbIX TEXHONOrnm napannenbHOoro NnporpamMMmnpoBaHnA;

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FOTOBHOCTb:

pa3pa6aTb|BaTb napannenbHble anropnTMbl pelweHnsa 3agay BblYNCNNTENBHOM MaTEMATUKW;
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BbldncnuTenbHble komnnekebl”; 01.04.04 "MpruknanHas matematunka".

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.04 OucumnauvHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOA
obpazosatenbHol nporpammbl 01.04.04 "MpuknagHas matematvka (BelancnmTenbHas reoMeTpust u
BbICOKOMPOU3BOANTENbHBIE BBIYUCIEHNS)" 1 OTHOCUTCS K 0653aTeNbHbIM AUCLUMIHAM.

OcBauBaetcs Ha 1 kypce B 1 ceMecTpe.

3. O6bem gucuMnInHbI (MOAYNs) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLMIIVHBI COCTaBASIET 8 3a4eTHbIX(ble) eanHuML(bl) Ha 288 yaca(oB).

KoHTakTHasi paboTa - 28 yaca(oB), B TOM 4yncne nekuun - 14 yaca(oB), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 14 yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 206 Yaca(os).
KoHTponb (3a4€T / ak3aMeH) - 54 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCUUMMUHBI: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue AUCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKuil nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Buaobl u yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucumMnnuvHbl / MX TPYAOEMKOCTb CamocTtosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. MNprHUMMBLI NOCTPOEHMS
1. MBK. 1 2 0 2 24
2.[Tema 2. TexHonorus OpenMP. 1 2 0 2 26
Tema 3. Cynepkomnbiotepbl Tesla un
3. ANK-1M. 1 2 0 2 26
4.|Tema 4. TexHonoruss CUDA. 1 2 0 2 26
Tema 5. OpraHunsaums namsatu
5. CUDA. 1 2 0 2 26
Tema 6. OnTuMmMsaums
6. napannenbHoro Koaa. 1 2 0 2 26
Tema 7. [NapannenbHble anropuTMebl
7.|pewenHns 3apay BbIMNCINTENBHOM 1 1 0 1 26
3NeKTPOANHAMUKMU.
8.|Tema 8. TexHonorusa MPI. 1 1 0 1 26
NToro 14 0 14 206

4.2 CopepxaHue auUCLUNIUHbI (MOAYNS)
Tema 1. NMpuHumnel noctpoeHns MBK.

MepeyeHb 3apay, oNa peweHns KOTOPbIX UCNOMb3YI0T MHOMOMPOLIECCOPHbIE BIMUCAUTENbHbIE KOMMNEKCbl. OCHOBHbIE
anemeHTbl MBK. Mapannennam Ha ypoBHe OaHHbIX U Napannennam Ha ypoBHe 3agad. OdeKTMBHOCTb NCMOb30BaHNSA
MBK: nukoBas npon3BoanTENbHOCTb M OTHOLWEHNE NPON3BOAUTENBHOCTL/CTOMMOCTL. 3akoH Amaana. Knaccudmkauns
®nuHHa. MawwnHbl ¢ 06wWwel NamMAThbio M MalKHbI C pacnpeneneHHoli namMaTbio. OCHOBHbIE CNOCOOLI 0bpaleHus K
namsatn. CoBpeMeHHbIe CynepKOMMbIOTEPbI: OCHOBHbIE XapaKTEPUCTUKMU.

Tema 2. TexHonorus OpenMP.

WNcTtopus cozpganmsa texHonorum OpenMP. MuHumanbHble cpeacTsa penakTnpoBaHus, KOMOUASLUM 1 3anycka
napannenbHbix nporpamm. Mepsas nporpamma OpenMP. Kak onpenennts HOMEP HATK U KOAMYECTBO HUTelh. Obwwme 1
yacTHble faHHble. OupekTtuBa #pragma omp parallel v ee onuun. PaznnuHble cnocobbl pacnapannenmBaHns LUKOB.
ABTOMaTU4YECKOE N py4yHOEe pacnapannenusaHue. Yto Takoe "peaykums”. MNapannenbHble cekumm. CUHXPOHU3aLUS.
MNepeMeHHble OKpYyXeHUsI.

Tema 3. Cynepkomnbiotepbl Tesla n AMK-1M.
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BbldncnuTenbHble komnnekebl”; 01.04.04 "MpruknanHas matematunka".

OKcKypcusi B nabopatopuio CynepkoMnbOTEPHOIO MOAENMPOBAHNS BOMHOBLIX MPOLIECCOB Kadeapbl MPUKnanHom
matematuku. leMoHcTpauus Bo3MoXHocTen cynepkomnbioTepos Tesla (Buaoeokaptbl NVidia) n AMNK-1M (HesaBrucumblie
npoueccopsbl). YaaneHHbIn 4OCTYN K CyNnepKoMnbioTepy. SNeMeHTbl onepaumroHHoi cnuctembl Linux. Tunosas 3apava -
pacnapannennaHne anropuTMOB PELLEHNS CUCTEM NIMHENHBIX anrebpanyecknx ypaBHeHNIA.

Tema 4. TexHonorns CUDA.

WcTopust coznanus TexHonormn CUDA. MyHiManbHble CpelcTBa peaakTMpoBaHns, KOMNUASLMN 1 3anycka
napannenbHbix nporpamm. Mepsas nporpamma CUDA. Camoe CnoxHoe - HUTU, 611oku peweTku, CBA3KM.
Cneundovkatopbl Bbi3oBa dyHKUM. CMHTakcuc odoopMneHus siopa v ero BbidaoB. O6paboTka MaccuBOB AaHHbIX:
pe3epBupoBaHme NamsiTi, obpalueHme K 3/1eMeHTaM MaccuBOB, NEPeCchiNka AaHHbIX C XOCTa Ha YCTPOWCTBO 1 0bpatHo.

Tema 5. OpraHusauus namsatn CUDA.

Buaobl namsatn CUDA: rnobanbHas namsite, permucTpbl, nokanbHas namsiTb, pasnensemMasi namMstb, KOHCTaHTHas NamsiTb,
TEKCTypHas namsatb. [prMepbl NCNOb30BaHNS Pa3fensieMon NamMsaT 1 KOHCTAHTHOR namsaTtu. NepBbie NomnbITKK
noakntoyeHns naketa OpenGL ons nocTpoeHns rpadouyecknx n3obpaxeHuii. Kak ncnonb3osarb penykumto. MNnoxve n
xopouwwe cnocobbl BbIMUCIEHUSI CKANSIPHOIO NPou3BeneHnsl 60blUKX BEKTOPOB.

Tema 6. OnTMMU3aumnsa napannenbHOro Kkoaa.

rlpI/IHLI,I/II'IbI onTuMn3aunmn napannenbHoro Kkona. YT0 BaxHee - COoKpaTnTb BpeMS BbIMONMHEHUA NPOorpamMmbl NN
9KOHOMMTb NaMsITb Nog AaHHble? I/I3MepeH|/|e BpeMeHM BbINONMHEHNA napanneanoM nporpammbobl. I'IpOBepKa Ha oWnbKK
BpeMeHIN BbIMOTHEHUA. OnTuMnaaums MaccumBos, pa3mMelaembix B rnobanbHoii namaTn. O6bekTHoE nporpamMmmmpoBaHmne
Ha CUDA: pocTtonHcTBa 1 HepocTatku. KoMnnekcHble nepemMeHHble N MaCCuBbl KOMMJIEKCHbIX Yncen.

Tema 7. MapannenbHbie anropuTMbl peLUeHUs 3a0a4 BblYNCIUTENbHON 3/1IeKTPOANHAMUKM.

KpaTkoe BBEAEHWE B BEINUCIMTENBHYIO 3NEKTPOAMHAMUKY. AHANN3 TUMOBbLIX aNrOPVUTMOB PELIEHUS 3a4a4 TEoPUM
pacnpocTpaHeHnsl U oudopakLmm aNeKTPOMarHUTHbIX BOJIH B BOJIHOBOAHbIX CTPYKTypax. MNepBas 3afaya - 3apgava
AMdopakumm aNeKTPOMarHMTHOM BOMHbBI HA NMOMEePEeYHOM 3KpaHe B MNOCKOM BONHOBOLE. Pa3nunyHble cnocobbl mpoBepku
pe3ynbTaToB cHeTa - OT BHYTPEHHER CXOAMMOCTY NPUBNUXEHHOrO METOAA A0 YCNOBUS HA rPaHNLLE C NMPOBOASLEN
MOBEPXHOCTHIO.

Tema 8. TexHonorusa MPI.

WNcTtopusa cozgaHms texHonorum MPI. MuHuManbHble cpeacTsa pefakTMpoBaHms, KOMNUASUMM 1 3anycka napanienbHblX
nporpamm. Mepeas nporpamma MPI. MHuunanmsauns rpynnel napannensHbix npoueccos. OnpegeneHne Homepa
npotecca un konnyecTsa npoueccos. Ownbkn BpeMeHn BbiNoNHeHKs. [MapannensHas obpaboTka MacCuBOB.

MpocTeliwnii 0bmMeH coobweHnsMn. BoamoxHble owmnbku npu nepenadye naHHbix. Hebnokupytowme doyHKLMN 0OMeHa.
KonnekTtneHbIi 06MeH naHHbIMU. [MpuMep: 3apada Oupuxne ons ypasHeHns Jlannaca.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsITeNbHON paboThl o6yyaroLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyarolmxcs BoINOMAHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) ANCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4ebOHYI0, HayUHYIO 1 CMPABOYHYIO NUTEPATYPY, BbINONHSAOT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHnzauus caMocTosTenbHol paboTbl 06yHarowWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbBIM NPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumanmiTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus u Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dhefepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckmi (MprBonxXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacrnopsaka goeiepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOrO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBeEpCUTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) dpoeaepanbHOro yHmBepcuteTa
Y4yebHo-MeToanyYeckne Matepuanbl No oucumnnmHe - www.abcpnb.ru

6. POHA, OLLEHOUYHbIX CPEeACTB N0 AUCUUMNIMHE (MOAYNIO)

DoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNOYaeT OLUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS crenyiolas uHpopmMaums:
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Mporpamma gmcumnnuHbl "MHOronpoLeccopHble BblYUcnmMTenbHbie komnnekceol"; 01.04.04 "MpuknagHas matemartuka”.

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

Bukunenus - http://ru.wikipedia.org

NHTepHeT-nopTan obpasoBaTenbHbix pecypcos no UT - http://www.intuit.ru

VHTepHeT--nopTan pecypcoB No MateMatu4yecknum Haykam - http://www.math.ru/
VHTepHeT-nopTan co ctatbsMy No anroputMmke 1 nporpammmnposaxuio - http://algolist.manual.ru/

KomaHoa MS Teams -
https://teams.microsoft.com/l/team/19%3aad23a6ffcfce4fal97aef1db623e2847%40thread.tacv2/conversations ?groupld=81ea5t

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

nekumu PekomeHayeTcs akkypaTHO BECTU KOHCNEKT NEKUWIA, BbIOENAS rNaBHble NONOXEHNUS Teopuu, 1
obpawatb ocoboe BHMMaHWe Ha npumepbl. He cnenyeT nbitatbes 3anvcatb abcontoTHO BCe, feTanm
MOXHO HalTK B peKOMeHO0BaHHOM nutepatype. Ecnu nekums nponyleHa no ysaxutenbHom
NpUYMHe, TO XenaTenbHO Kak MOXHO BbicTpee NoNpocuTL MOCMOTPETDL (M NepenucaTb) KOHCMEKT Y
ToBapwuwa no rpynne. Ecnu 6binv npeanoxeHbl 3afayn ons CaMOCTOSTENbHOMO PEWEHNS, TO UX
XenartenbHo Bce pa3obpatb. MNepen cnenytowei nekumnein HeNNOXo NOBTOPUTL MaTepman
npenbloywen Tembl.

Peanusaumsa aaHHom gucumnanHel npeanonaraeT Kak O4YHYo, Tak U AMCTaHLMOHHYO OOpMYy
0by4yeHus.

nabopatopHeble| Mpun BbiNnonHeHNM nabopaTopHbix paboT HE0HX0AMMO NCMONb30BaTh TEOPETUYECKMIA MaTepman,

paboTbl enaTb CCbIfIK/ Ha COOTBETCTBYIOLWME TEOPEMbI, CBONCTBA, ChopMybl 1 Np. PelweHune 3apad
nanaraeTcs NoAPO6HO N COOEPXNT HEOOXOANMbBIE MOSICHUTENbHBbIE CChINKW. Tekywmne 3anaHnsa Ha
nabopaTopHble paboTbl BblAAITCS KaxX Oyl HEAENO Ha NPakTUYeckoM 3aHATUN. iHamBmayanbHble
[OoMalHMe 3a4aHns BblAAloTCsl HA NPaKTMYECKUX 3aHSATUSIX B HaYane N3y4eHnsl COOTBETCTBYOLWMX
TEM.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | MisydeHne maHHOro Kkypca npegycmatpuBaeT CMCTEMaTUYECKYo CaMOCTOSTeNbHYI0 paboTy CTyAEHTOB

TenbHasi HaL TEOPETUYECKMM MaTepranom, TEKCTaMu PEKOMEHIOBaHHbIX y4eBHNKOB U y4ebHbIX Nocobui;

pabota pa3BuTVE HABLIKOB CAMOKOHTPOISI, CMOCODCTBYIOWMUX NHTEHCUdMKaLUmmM y4ebHOro npouecca.
CTyneHTam cnepyeTt CTPEMUTLCS K akTUBU3aLMN 3HAHWIA HA 3aHSATUSIX MO 4PYrM
€CTECTBEHHO-HAy4HbIM JUCLMMN/IMHAM, CBSA3aHHbBIM C AaHHbIM KypcoM. OCHOBHOW LieNbo
CaMOCTOSITENbHbIX 3aHSATWI MO AaHHOMY Kypcy SBNsSieTcs yriybneHHoe n3y4eHne OCHOBHbIX
MPUHLMMOB MNOCTPOEHUS NPUBNXEHHBIX CXEM, KOTOPbIE UCMOMb3YIOTCS NPU annpoKcuMaumm
rpaHWYHbIX 3a8a4 NS AndpdepeHUmanbHbIX YPaBHEHUIA U MHTErpanbHbIX ypaBHeHWiA. Mpu
MOArOTOBKE K KaXA0My 3aHsTUIO Heobxoaumo obpatutbes K yuebHoMy nocobuio. Heobxonmmo Takxe
N3Y4nTb NUTEPaTypy Y UHTEPHET-UCTOYHKKU MO AAHHON TeMe, YTOBbl yTOUHWUTL ONpeaeneHus,
(POPMY/IMPOBKU OCHOBHbIX PE3YNbTATOB, HAWTW aHaNory pelaemMbiM 3a4a4am 1 BbIMOHSIEMbIM
ynpaxHenusim. Mpn paboTe ¢ NnpuMepamMn HEOBXOANMO CTPEMUTBLCS HE TOMBKO K Y3HABaHMIO
anropuTMa peLeHnsl Kax a0 KOHKPETHOM 3aaa4n, HO 1 K MOHUMAaHUIO Lenn ero ynotpebneHns B
LIaHHOM KOHTEKCTE, (PYHKLIMOHANbHOM Harpysku, KOTOPOI AaHHbIl NpuMep obnanaer.
CamocTosiTenbHasi pabota no Usy4yeHuto Kypca npennonaraeT BHeayauTopHyio paboTty. dTtanbl
BbIMOJIHEHNS caMOCToATENbHbBIX PaboT: 1. MpocMoTp y4ebHoro nocobus 1 pekoMeHayeMon
nuTepatypbl No Teme 3ananusi. 2. CocTaBneHne pestoMe NPoYMTaHHOM rnasbl COOTBETCTBYIOLLErO
pasgena pekoMeHLyeMoro TEoPEeTMHECKOro NCTOYHMKA Unn y4ebHuka. 3. BeinonHeHue 3anaHnii no
TEME U X KOMMEHTVPOBaHME.

3K3ameH Mpu NoaroToBKe K 3Kk3aMeHy 06y4arolWeMyCsl PEKOMEeHOyeTCsl COCTaBWTb MaH npouecca rnoaroToBky,
BK/lOYaloLWen n3y4eHne, NOBTOPEHNE, CUcTeMaT3aumio, normyeckyto 06paboTtky maTepvana, aHanms
MoJy4EeHHON MHADOPMAaLIMEN C BbISIBIEHUEM BO3MOXHbIX ClIeACTBUIA 1 HESIBHLIX CBOMCTB 0O bEKTOB,
COCTaBNeHNEM CMUCKA BO3MOXHbIX OOMOMHUTENbHbLIX BONPOCOB U 3a4aHWNA, NOArOTOBKY K
BbIMNONHEHWIO NPaKTUYeCKmxX 3a4a4 No Temam OUCLUUMIUHBDI.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnucaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs 06pa3oBaTenbHOro
npowecca no pucuunanHe (Moayko)

MatepuranbHo-TexHu4eckoe obecnedeHme obpasoBaTtenbHOMO NpoLecca no AnucumnanHe (Moaynto) BknoyaeT B cebst
cnegytowme KOMNOHEHTbI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- co3aHne BO3MOXHOCTEN ansi 06yHatowWmxcs BOCNPUHUMATD O4HY W Ty XXe MHOPOPMaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX Criyxa noslyYany UHGopMaLmio BU3yanbHO, C HAPYLWEHUSIMW 3pEeHNS -
ayawnarnbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHWUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM Y1CNE BUPTYanbHbIX NabopaTopuii u CUMYNSILNMOHHBIX
TEXHONOIIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

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

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

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMM ¢ TpeboBaHnamMm ®rOC BO n yuyebHbiM nnaHom no Hanpasneruto 01.04.04

"MpuknagHaa matematuka" u MarmcTepckom nporpamMmme "BolumcnutenbHas reoMeTpusi U BbICOKONPON3BOANTENbHbIE
BblyMCneHuns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.04 MHOronpoLeccopHbIe BbIHUCTNTENIbHbLIE KOMITIEKChI

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 01.04.04 - [puknagHas matematunka

Mpodpmnb NOAroTOBKMW: BblincnnMTenbHas reOMETPUSA U BbICOKONPOU3BOANTENbHBIE BbIYUCAEHNS
KBanvdprkaums BbINyCKHMKA: MArmcTp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1.'B030€eBa, B. A. Bazosble 1 NpuknagHbie MHGOPMALMOHHBIE TEXHONOrMK : yuebHuk / B.A. 'Bo3nesa. - Mocksa : 1
'©OPYM' : UHD®PA-M, 2019. - 383 c. - (Bbicliee obpasoBaHue). - ISBN 978-5-16-107668-2. - TEKCT : 3NEKTPOHHbIA. -
URL: https://znanium.com/catalog/product/1019243 (gata obpaueHuns: 03.03.2020). - Pexum pocTyna: no noanmcke.

2. MnewwuHckun, H.B. MHoronpoLeccopHble BblYMCAUTENbHBIE KOMMNEKCHI. TeXHONOrnm napannensHoro
nporpammmnpoBaHus: yuebHoe nocobue / H.b. MnewmHckni, N.H. MnewmHcknii . - KazaHckuii doeaepanbHbll
yHusepcuteT, 2018. - 80 c. - TekcT : anekTpoHHbIN. - URL:
http://dspace.kpfu.ru/xmiui/bitstream/net/118048/-1/F_mcc18a.pdf (nata obpawerusi: 03.03.2020). - Pexxum gocTtyna:
OTKPbITbINA.

3. ®epnotos, M. E. Monenu napannenbHOro nporpaMMuMpoBaHus: npaktudeckoe nocobue / depotos W.E. - Mockea :
COJ10OH-Mp., 2017. - 392 c. (bubnnoteka npodpeccunoHana)lSBN 978-5-91359-222-4. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/858609 (nata obpatweHus: 03.03.2020). - Pexum pnocTtyna: no noanucke.

JononHutenbHas nuteparypa:

1.Makcumos, H.B. Apxutektypa 9BM u BblumcnmTenbHblx cucteMm : yuebHuk / H.B. Makcumos, T.J1. MapTbika, U.W. Monos.
- 5-e n3g., nepepab. u pon. - Mockea : DPOPYM : UHOPA-M, 2018. - 511 c. - (CpenHee npogeccroHanbHoe
obpaszosaHue). - ISBN 978-5-00091-511-0 (POPYM) ; ISBN 978-5-16-013573-1 (MHDPA-M, print) ; ISBN
978-5-16-106243-2 (MH®DPA-M, online). - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/944312
(nata obpatweHus: 03.03.2020). - Pexxum goctyna: no noanmcke.

2. Map3vkoeckuid, B. U. Lindpposas obpaboTka curHanos: npaktuieckoe nocobve: yiebHoe nocobue / Man3nkoBckmi
B.W. - Mockea : CONMOH-IMp., 2014. - 766 c.ISBN 978-5-91359-117-3. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/883840 (nata obpaieHns: 03.03.2020). - Pexxum pocTyna: no noanmcke.

3. Tymakos, [.H. TexHonorusi nporpammuposarns CUDA: yyebHoe nocobue / O.H. Tymakos, [.E. HukpuH, A.A.
Eropues, C.B. Nonoycos. - KasaHb: M3patenbctBo KazaHckoro yHuBepcuteTa, 2017. - 112 ¢. ISBN 978-5-00019-913-8. -
TekcT : anekTpoHHbINA. - URL:
https://shelly.kpfu.ru/e-ksu/docs/F1113663154/Tumakov___Tekhnologiya_programmirovaniya_ CUDA.pdf (nata
obpaileHus: 03.03.2020). - Pexxum pocTtyna: oTKpbITbIA.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.04 MHOronpoLeccopHbIe BbIHUCTNTENIbHbLIE KOMITIEKChI

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

Hanpasnenne nogrotosku: 01.04.04 - [puvknagHas matemaTtuka

Mpodomnb noaroTosku: BelyucnntenbHas reoMeTpus 1 BbICOKONPOU3BOANTENbHbIE BbIYUCIEHNS
KBanucukaums BbinyCKHUKA: MarncTp

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-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.
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