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Mporpamma omcuunnuHel "CynepkomnbioTepHoe mogenuposaHue”; 01.04.02 "MpuknagHas matemartvka n uHgopmartmka”.

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 omcuunnuHel "CynepkomnbioTepHoe mogenuposaHue”; 01.04.02 "MpuknagHas matemartvka n uHgopmartmka”.

Mporpammy oucumnnuHel paspaboTan(a)(m): npodeccop, A.H. (npodeccop) MnewwnHeknii H.b. (Kadenpa npvknanHoii
mMaTemaTuku, OTAeneHme npuknagHon matematmku n nHpopmatumkm), Nikolai.Pleshchinskii@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
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
MnK-3 PykoBOACTBO NPOEKTNPOBAHNEM NPOrpPaMMHOro obecrneyeHns
MNnK-4 BbinonHeHwe pabot n ynpasneHue pabotamm nNo co3naHuio, Mogucrkaumm m
conpoBoxaeHuo NC

Obyvarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSY/b):
JonxeH 3HaTb:

OCHOBHbI€ NpUHLUMNbI pa6OTbI Ha MHOronpouecCcopHbIX

BblHUCNTNTENbHbIX KOMMMeKcax,

JonxeH ymeTtb:

BblIOUpaTh ONTUManbHble CNOCOBLI pelweHns 3anay

CYMNepKOMMbIOTEPHOrO MOAENMPOBaHNS;

JlonxeH Bnanetb:

HaBblkaMu nporpamMmmnpoBaHnsa ¢ NCNONMb30BaHNEM COBPEMEHHDbIX

TEXHOMOMMIA NAapannenbHOro NPOrPaMMUPOBaHWS;

JonxeH OEeMOHCTPMpOBATb CMNOCOBHOCTb M FOTOBHOCTb:

paspabatbiBatb napannenbHble anropuTMbl pelleHns

3aa4 BbIYNCNUTENbHON MaTemMaTuku,

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

JaHHas oncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.B.05.01 OucumnnmHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosaTtenbHoi nporpammel 01.04.02 "MprknafHas MatemaTuka v UHgopMaTmka
(MatemaTunyeckoe MOAENMPOBaHNE (PN3NHECKUX MPOLIECCOB)" M OTHOCUTCS K AUCLUMNMHAM MO BbliOOpy.

OcBauBaetcs Ha 2 kypce B 3 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

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

KoHTakTHas paboTa - 36 4aca(oB), B TOM Yucie nekuun - 0 4yaca(oB), npakTudeckme s3aHatus - 0 yaca(os), nabopaTtopHblie
paboTbl - 36 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).

CtpaHnua 3 13 9.




Mporpamma omcuunnuHel "CynepkomnbioTepHoe mogenuposaHue”; 01.04.02 "MpuknagHas matemartvka n uHgopmartmka”.

KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNUHBI: 3a4eT B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Bupbl u yacbl KOHTaKTHOM paboThbl, Camo-
MX TPYA0EeMKOCTb (B Yacax) cToN-
N Paspenbl aucumMninHbl / Ce- [Nekuuwn,llekuum| Npaktu-|Mpaktn-fla6opa-Nla6opa-| T€Nb-
monyns MEeCTp| Bcero | B 3an. | 4yeckue |4yeckue [TopHble|TOpHble| Has
copme [3aHATMA,| B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |chopme | 6oTa
1 Tema 1. MNpuHuunbl nocTpoeHns MBK. 3 0 0 0 0 4 0 4
2. |Tema 2. TexHonornsa OpenMP. 3 0 0 0 0 4 0 4
3 Tema 3. Cynepkomnbiotepbl Tesla n AMNK-1M. 3 0 0 0 0 4 0 4
4. |Tema 4. TexHonorus CUDA. 3 0 0 0 0 4 0 4
5 Tewma 5. OpraHusaumsa namatun CUDA. 3 0 0 0 0 4 0 4
6. Tema 6. OnTMM3aLms napannenbHoOro Koaa. 3 0 0 0 0 4 0 4
Tewma 7. [NapannenbHble anropuTMbl peleHns
7. |3apay BblYUCUTENBHOW 31EKTPOANHAMUKN. 3 0 0 0 0 4 0 4
8. |Tema 8. TexHonorua MPI. 3 0 0 0 0 8 0 8
MToro 0 0 0 0 36 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tewma 1. NMpuHUUnbl noctpoeHns MBK.

lMepeyeHb 3apay, oS peweHns KOTOPbIX UCMO/b3YOT MHOrONPOLLECCOPHbIE BbIYMCNNTENbHbIE KOMMNEKCHl. OCHOBHbIE
anemeHTbl MBK. Napannennam Ha ypoBHEe OaHHbIX U Napannienam Ha ypoBHe 3a4ad. OPdEKTMBHOCTb NCMONb30BAHNS
MBK: nnkosasi npon3BoAUTENBHOCTb U OTHOLEHWE NPOM3BOANTENBHOCTL/CTOMMOCTL. 3akoH AMaana. Knaccudpukaums
®nrHHa. MawuHbl ¢ obwei NaMsTblo U MalKHbl ¢ pacnpeaneneHHon namsitblo. OCHOBHbIE crnocobbl obpalleHus K
namsati. COBPEMEHHbIE CYNEPKOMMbIOTEPBI: OCHOBHbIE XapakTEPUCTUKMN.

Tema 2. TexHonorua OpenMP.

WcTtopusa cozpaHmsa texHonornm OpenMP. MuHumanbHble cpeacTea pefakTMpoBaHns, KOMNUASLAM 1 3anycka
napannensHbix nporpamm. MNepeas nporpamma OpenMP. Kak onpenenntb HOMEp HUTK 1 KONMYECTBO HUTeR. Obwme n
yacTHble faHHble. upektusa #pragma omp parallel n ee onummn. PaznuyHble cnocobbl pacnapanienmBaHus LMKoB.
ABTOMaTUYECKOE N pPy4yHOE pacnapannenusaHme. Yto takoe "peaykumsa”. MNapannenbHble cekumnm. CUHXPOHU3aLUS.
[MNepeMeHHble OKpyXeHus.

Tema 3. Cynepkomnbiotepbl Tesla n AMK-1M.

OKcKypcusi B nabopatopurio CynepkoMnbOTEPHOrO MOAENMPOBAaHNS BOMHOBbLIX MPOLIECCOB Kadpeapbl MPUKnanHoMm
matematuku. leMoHcTpauus Bo3MoXHoCTen cynepkomnbioTepos Tesla (Buaoeokaptbl NVidia) n AMNK-1M (HesaBrucumblie
npoueccopsbl). Y aneHHbIn 4OCTYN K CyNnepKoMMbioTepy. SNEMEHTbl onepaumroHHon cnuctembl Linux. Tunosas 3apava -
pacnapannenuaHne anropuTMOB PELLEHNS CUCTEM NIMHENHBIX anrebpanyecknx ypaBHeHNIA.

Tema 4. TexHonorua CUDA.

WNcTtopusa coznaHus texHonorum CUDA. MuHnManbHble cpeacTsa penakTMpoBaHus, KOMNUASLMNA 1 3anycka
napannenbHbix nporpamm. MNepeas nporpamma CUDA. Camoe CNoXHOE - HATK, 6N0KU peLleTkm, CBSA3KU.
Cneumdprkatopbl BbI30Ba (PyHKUMA. CUHTAKCUC 0chopMieHns sapa v ero BbidoB. O6paboTka MacCBOB AaHHbIX:
pes3epBrpoOBaHMe NaMsATh, obpalleHre K 3NeMeHTaM MacCUBOB, NePEChINka AaHHbIX C XOCTa Ha YCTPOMUCTBO 1 06paTHo.
Tema 5. OpraHusauus namatm CUDA.

Buabl namatu CUDA: rnobanbHas namsitb, perucTpbl, 1okansHas namsiTb, pasnensemMas namsitb, KOHCTaHTHas NamsiTb,
TEeKCTypHas namsitb. [prMepbl NCNOMb30BaHWSA pa3aensieMon NaMaT U KOHCTAHTHON NamaTu. Nepsble NOMbITKK
noaknoyeHns naketa OpenGL ans nocTpoeHus rpacdmyeckux nsobpaxeHuin. Kak ucnonbsosats peaykumio. Mnoxve n
xopolme cnocobbl BLIYUCNEHUS CKANSPHOIO NPOu3BeLeHNs 60MbLUKX BEKTOPOB.

Tema 6. ONnTMMU3aunsa NnapannenbHOro Koaa.
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rlpI/IHLI,I/II'IbI onTuMn3aunmn napannenbHoro Kona. YT0 BaxHee - COKpaTtnTb BPEMSA BbINMONMHEHNA NMPOrpamMmbl NN
9KOHOMMTb NaMsTb NoA OaHHble? I/I3MepeH|/|e BPEeMEHM BbINONHEHNA napanneanoM nporpammbl. I'IpOBepKa Ha oWnbKK
BpeMeHN BbINMOTHEHUA. OnTuMnzaums MaccumBos, pa3mMelaembix B rnobanbHoii namsaTn. O6bEKTHOE nporpammmpoBaHmne
Ha CUDA: pocTtomHcTBa 1 HepocTatkn. KoMnnekcHble nepeMeHHble N MaCCnBbl KOMMJIEKCHbIX YNCen.

Tema 7. ﬂapannenbl-lble anroputmbl peweHusd 3agay BbIYMCIUTENbHOMN ANIeKTpoaAuHaMUKU.

KpaTKoe BBeOEeHMEe B BblHNCTNTENbHYIO SN1EeKTPOANHAMUKY. AHanna TMnoBbIX aNIropuTMoOB pelleHns 3anady teopun
pacnpocTpaHeHnsa n gugppakumm aneKTpoMarHUTHbIX BOSTH B BONTHOBOAHbLIX CTPYKTYypax. I'IepBaﬂ 3agada - 3agada
Andppakumm 3ﬂeKTpOMaFHI/ITHOI7I BOJIHbl Ha Nnonepe4yHoM aKpaHe B NMNNOCKOM BONMHOBOLE. PasnuyHble cnocobbl npoBepPKn
Pe3ynbTatoB cHeTa - OT BHyTpeHHeI7I CXOOMNMOCTIU I'Ipl/l6ﬂVI)KeHHOFO MeTona OO0 yCNoBuA Ha rpaHuue C I'IpOBO,D,FILIJ,GVI
NOBEPXHOCTbIO.

Tema 8. TexHonorns MPI.

Wctopua cospaHus texHonormm MPI. MuHuManbHble cpefcTtsa pefakTMpoBaHus, KOMNUASALUKM 1 3anycka napannenbHbiX
nporpamm. Mepeas nporpamma MPI. lHuunanmaauns rpynnel napannensHeix npoueccos. OnpeneneHne Homepa
npoLiecca v konnyecTsa npoueccos. Owmnbkn BpemeHn BbinonHeHKs. MapannensHas obpaboTka MacCcuBOB.

MpocTeliwnii obmMeH coobleHnsmMn. BoamoxHble owmnbku npu nepenadye faHHbix. Hebnokupytowme doyHKLMN obMeHa.
KonnekTnBHbIin 06MeH faHHbIMU. MpuMep: 3apadva Oupuxne ons ypasHeHus Jlannaca.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns 41 CaMOCTosITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa o0y4atolmMXCs BbIMONHASTCS Mo 3a4aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTHOENbHbIX TEM (pasnenos) AUCUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHY10, Hay4HYIo 1 CMPaBOYHYIO NUTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOO MO AMCUUMIMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumm 1 ocyLecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam Hakanaepuara, nporpamMmam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHMCTEpCTBa Hayku 1 Bbiclwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTae cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTeNbHOMO YHPEXAEHNS
BbICLWEro npodgeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) doenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) doegepanbHoro yHmBepcuteTa
YyebHo-MeToAnYECKNE MaTepuasl No gucumnInHe - www.abcpnb.ru

6. DOHA OLEeHOYHbIX CPeaCcTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB M0 AUCUMNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4YHOM aTTecTaunm.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cnenyiowas uHpopmMaums:

- COOTBETCTBME KOMMETEHLMIA NNaHMPYEMbIM pe3dynbTatamM 0By4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMble K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM pedynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAyNst)

OcBoeHMe aucumMnnnHbI (MOoYNs) npeanonaraeT U3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT bbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Bukunenus - http://ru.wikipedia.org

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

VHTepHeT--nopTan pecypcos No MateMaTtu4ecknum Haykam - http:// www.math.ru/
WHTepHeT-nopTan co ctatbsiMy NoO anropmtMmke 1 nporpammmnpoBsaxuio - http://algolist.manual.ru/

KomaHnpa MS Teams -
https://teams.microsoft.com/l/team/19%3a7a33fb5dd108435b9801136f52cb379f%40thread.tacv2/conversations ?groupld=9edf9

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nabopaTopHbie| Mpu BbiNonHeHUn nabopaTopHbiX PaboT HeobX0AMMO MCNONb30BaTb TEOPETMYECKUA MaTepuarn,
paboTbl [lenatb CCbIfIKM Ha COOTBETCTBYIOLME TEOPEMbI, CBOWCTBA, popMynbl 1 Np. PeweHne 3anay
nsnaraeTcs NogpobHO 1 CoaepPXUT HeoOXoAUMbIE NOSICHUTENbHbIE CCbiNKKW. Tekylne 3anaHns Ha
nabopaTtopHble paboThbl BbIOAOTCS KaX 4yl Hedento Ha NpakKTMYeckoM 3aHatun. MiHanenoyansHble
IloMallHWe 3aaHns BblOAOTCA HA NPaKTUYECKNX 3aHATUAX B HAaYane M3ydYeHns CooTBETCTBYIOLWMX
Tem.
Peanusauusa naHHoW gucUMnInHb NpeanonaraeT Kak 04Hyto, Tak Y AUCTaHLIMOHHYO hopMy
0by4eHus.

camocTosi- | Mi3ydeHne maHHOro kypca npegycmaTprBaeT CMCTEMATUYECKYIO CAMOCTOSTENbHYIO paboTy CTYAEHTOB

TenbHas HaL TEOPETUYECKMM MATEPVANOM, TEKCTAMU PEKOMEHLOBAHHbIX YH4EOHNKOB U y4ebHbIX Nocobui;

pabota pa3BUTVE HABLIKOB CAMOKOHTPONS, CMOCOBCTBYIOWMX MHTEHCUADMKaLUMM y4eBHOro npouecca.
CTyneHTam cnepyeTt CTPEMUTLCS K aKTUBU3aLMU 3HAHWIA HA 3aHATUSIX MO LPYrM
€CTECTBEHHO-HAYYHbIM JUCLMMAMHAM, CBSI3aHHBIM C faHHbIM KypCOM. OCHOBHOW LIENbIO
CaMOCTOSTENbHbIX 3AHSTUI MO AaHHOMY Kypcy SIBNSieTCS yriybneHHoe n3y4eHne OCHOBHbIX
MPUHLMMNOB NOCTPOEHNUS NPUBMXEHHBIX CXEM, KOTOPbIE UCMOMbL3YIOTCS NMPU annpoKcuMaumm
rPaHWYHbIX 3a4a4 Ans AMgdeEPEHLMANBHBIX YPABHEHUIA U MHTErPaNbHbIX ypaBHeHWiA. Mpu
MOLrOTOBKE K KaXA0OMy 3aHSATUIO HeobXxoaoumMo obpatuntbes K yuebHoMy nocobuio. Heobxonmmo Takxe
N3Yy4nTb NTEPATYPY Y UHTEPHET-UCTOYHKKU NO AAHHON TEME, YTOObI YTOUHWUTL ONPEnENeHus,
(POPMYMPOBKU OCHOBHbIX PE3YNbTATOB, HAWTW aHaNorv pelaemMbiM 3aa4am 1 BbIMOSHSEMbIM
ynpaxHeHusim. MNpn paboTte ¢ npuMepamMn HEOBXOANMO CTPEMUTLCS HE TOMBKO K Y3HABaHMIO
anropuTMa peLeHns Kaxaon KOHKPETHOM 3aaa4n, HO U K MOHUMAHUIO Lenn ero ynotpebneHns B
LAHHOM KOHTEKCTE, (PYHKLIMOHANBHOM Harpysku, KOTOPOI faHHbIl npumMep obnanaer.
CamocTosiTenbHas pabota no usy4yeHuto kypca npennonaraeT BHeayauTopHyto paboTty. Otanbl
BbIMOSIHEHNS1 caMocTosITeNbHbIX paboT: 1. MpocMoTp y4ebHOro nocobus 1 pekoMeHayeMoii
nmTepatypbl Mo TemMe 3anaHusi. 2. CocTaBneHne pe3toMe NPOYMTaAHHON rnaBbl COOTBETCTBYIOLLENO
pasgena pekoMeHLyeMoro TEOPETMHECKOrO NCTOYHMKA Unn yuebHuka. 3. BeinonHeHue 3apgaHnii no
TEME U X KOMMEHTVPOBAHME.

3a4ver npl/l NOOroToBkKe K 3a4eTy 06yqa+ou4emyc91 PEeKoOMeHOYyeTCA COCTaBMTb NNaH npouecca NnoarotoBku,
BK/IOHAIOLWEN n3y4eHune, NoBTOPEeHne, cucteMaTnaaumnio, normyeckyo o6pa60TKy martepuana, aHain3
Nony4eHHON nHpopmaumer ¢ BbiIBNEHNEM BO3MOXHbIX CNeACTBUIA N HESIBHbIX CBONCTB 06BHEKTOB,
COCTaBJfIEHNEM CMMCKa BO3MOXHbIX LOMONHUTENbHbLIX BOMPOCOB U 3a4aHuiA, NOAroTOBKY K
BbIMONMHEHNIO NPaKTU4YeCKnxX 3anay no reMmam ancumnnmHbl.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.
MynbTumeguitHas ayoutopums.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX 06pasoBaTer|be|x TEXHONOrNn ang nepegnayv Hgopmauunmn, opraHndauum pasnmnyHbix
hbopm I/IHTepaKTI/IBHOI7| KOHTaKTHOM paﬁoTbI 06yqa|ou4er009| C npenogaesarenem, B TOM Hucne Be6I/IHapOB, KOTOpble MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo 06yqu|/|;|, nposeneHns ceMmHapoB, BbICTyMieHNAa C oknagamm 1 3allTbl BbIMOTHEHHbIX paéoT,
nposeneHns TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMA AJis OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaANNMOOM UNn NNLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbSA hOpM I'IpOMG)KYTOHHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ npPoOAONIXUTENNbHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4M 3a4éTa Unm aK3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOOONMXMNTENIbHOCTU BbICTYMEHNS 0By4yatowerocs Npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.04.02

"MpuknagHas matematuka n nHgopmaTnka" n Maructepckomn nporpamme "MaTtematnyeckoe MoaenMpoBaHue
dor3n4eckmnx npoLieccos”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.05.01 CynepkomrboTepHOe MoaennpoBaHme

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

Mpodpunb nogroToBkM: MatemMatnyeckoe MoLennpoBaHme PrM3nYecKmx NPOLECCOB

Keanudukaums BbiMyCcKHMKA: MarucTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. MnewmHckuin, H.B. MHoronpoueccopHbie Bbl4UCAMTENbHbIE KOMMAEKChI. TEeXHONOrMm napanfiensHoro
nporpamMmmnpoBaHuns: y4ebHoe nocobue / H.b. MnewmHcknin, N.H. MnewmnHcknii. - KasaHcknii dpegepanbHblii
yHusepcuteT, 2018. - 80 c. - TekcT : anekTpoHHbIn. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/118048/-1/F_mcc18a.pdf (nata obpaweHus: 17.03.2020). - Pexum gocTyna:
OTKPbITBINA.

2. ®epoTos, V. E. Mooenu napannenbHOro nporpaMmmpoBaHuns: npaktunyeckoe nocobue / depotos W.E. - Mockea :
COJNOH-Mpecc, 2017. - 392 ¢. (bubnnoTteka npodpeccmoHana)lSBN 978-5-91359-222-4. - TekcT : anekTPOoHHbIiA. - URL:
https://znanium.com/catalog/product/858609 (nata obpaiieHns: 17.03.2020). - Pexxum pocTyna: no noanmcke.

3. B03aeBa, B. A. basoBbie 1 nprknagHbie MHPOPMALIMOHHBIE TexHoNorun : yuebHuk / B.A. F'Bo3gesa. - Mocksa: [,
'©OPYM' : UH®DPA-M, 2019. - 383 c. - (Bbicwee obpasoBaHue). - ISBN 978-5-16-107668-2. - TeKCT : aNEKTPOHHbIA. -
URL.: https://znanium.com/catalog/product/1019243 (nata obpauweHus: 17.03.2020). - Pexum goctyna: no nognmcke.

JdononHutenbHaa nuteparypa:

1.MakcumoB, H.B. Apxutektypa 9BM 1 BblMMCIMTENBHBIX CUCTEM : y4ebHuk / H.B. Makcumos, T.J1. MapTbika, .. Monos.
- 5-e u3n., nepepab. u pon. - Mockea : POPYM : UHDPA-M, 2018. - 511 c. - (CpeaHee npodheccuoHanbHoe
obpazosaHue). - ISBN 978-5-00091-511-0 (POPYM) ; ISBN 978-5-16-013573-1 (MHDPA-M, print) ; ISBN
978-5-16-106243-2 (MHDPA-M, online). - TekcT : anekTpoHHbIia. - URL: https://znanium.com/catalog/product/944312
(nata obpatweHuns: 17.03.2020). - Pexwum goctyna: no noAnuvcke.

2. Mapsukosckuit, B. V. Lindbposasi obpaboTka curHanos: npaktuieckoe nocobue: y4yebHoe nocobue / Maa3nmkoBcKuii
B.W. - Mockea : COJIOH-Tpecc, 2014. - 766 c.ISBN 978-5-91359-117-3. - TekcT : anekTpoHHbiii. - URL:
https://znanium.com/catalog/product/883840 (nata obpatweHusi: 17.03.2020). - Pexum pocTtyna: no noanucke.

3. Tymakos, [.H. TexHonorusi nporpammmpoBaHus CUDA: yuebHoe nocobue / [.H. Tymakos, O.E. YnkpuH, A.A.
Eropues, C.B. Nonoycos. - KasaHb: N3patenbctBo KazaHckoro yHusepcuteTa, 2017. - 112 ¢. ISBN 978-5-00019-913-8. -
TekcT : anekTpoHHbIN. - URL:
https://shelly.kpfu.ru/e-ksu/docs/F1113663154/Tumakov___Tekhnologiya_programmirovaniya_ CUDA.pdf (zata
obpaweHus: 17.03.2020). - Pexum [octyna: OTKpbITbIN.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.05.01 CynepkomrboTepHOe MoaennpoBaHme

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

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodpmnb noarotoskn: MaremaTnyeckoe MogenmpoBaHne unsnyeckmnx NpoLeccos
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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