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Mporpamma ancumnnuHbl "BnokyeiH n ero npunoxeHns"; 01.04.02 "MpuknagHaa matematuka v uHcpopmartmka".

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 "BnokyeiH n ero npunoxeHns"; 01.04.02 "MpuknagHaa matematuka v uHcpopmartmka".

Mporpammy omvcuunnnHebl paspaboTtan(a)(n) BOUEHT, K.H. (poueHT) MuHarnHa O.B. (kadhenpa aHanusa faHHbIX U
nccnenoBaHns onepaumni, otaeneHue oyHaameHTanbHon NHPOPMaTUKN Y MHADOPMALIMOHHBIX TEXHOMNOIIA),
Olga.Piniaguina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MnK-2 CnocobeH BbINofHATL paboThbl MO CO3aaHUIO(MOAMMKALIMM) U COMPOBOXAEHMIO

MHJOOPMAaLIMOHHbIX CUCTEM B 3a4a4ax aHanm3a faHHbIX U MaWnHHOIo o6yqu|/|9|

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:
- KOHLeNTyanbHblE OCHOBbI TEXHONMOrMK BNoKYeiHa,

JlonxeH ymeThb:

- NPUMEHATb Ha NPaKTWKE 3HAHUS, MONYYEHHbIE NPY U3YYEeHM Kypca, Npy 060CHOBaHUW, MPOEKTMPOBaHNM,
NPVUMEHEHNU TEXHONOrMK BRoKYeliHa B MpakTU4eckon pabore.

JlonxeH Bnagetb:
- MOHNMAaTb npemmymeCTBa n orpaqueva TexHonornm 6n0qu|7|Ha,
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.10B.05.01 OucumnnumHel (Mogynum)" OCHOBHOW
npocpeccroHanbHo obpasoBatensHoi nporpamMmbl 01.04.02 "MpuknanHas MmatemaTvka u nHgopMatuka (AHanms
JaHHBIX 1 ero NPUNOXeHns)" 1 OTHOCUTCS K AMCLUMIMHAM No BbIGOPY.

OcBauBaeTcs Ha 2 Kypce B 3 CeMecTpe.

3. O6bem gucumnanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

Obwas TpynoeMKOCTb AUCLMMNAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 32 yaca(oB), B TOM 4ncne nekuun - 16 yaca(oB), npaktuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 16 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTennHas paboTta - 76 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 3 CEMECTpE.

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl N0 AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspenbl AUcUUNINHbI / UX TPYAO0EMKOCTb CamocTosiTesNibHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. TepMnHONOrns n OCHOBBI
1. TEXHONormm 3 4 0 4 16
2.|Tema 2. Kak paboTaet 6nokyeiH 3 8 0 8 30
Tema 3. MNpakTuyeckoe
3.[ucnonb3osarne bnokyeitHa, 0630p K 3 4 0 4 30
nepcnekTuBbl
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Mporpamma ancumnnuHbl "BnokyeiH n ero npunoxeHns"; 01.04.02 "MpuknagHaa matematuka v uHcpopmartmka".

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Jlekunn

NToro 16 0 16 76

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. TepMMHONOrNs U OCHOBbI TEXHONOIMU

MoHUMaHWe ypoBHei 1 acnekToB. AHaNM3 CUCTEM NOCPEACTBOM PasfneNieHUst UX Ha YPOBHU U acnekThl.
ApxuTekTypa NporpaMMHoro obecrneyeHns n ee CBA3b C TEXHONOrMen bnokyenHa

OnpepneneHre NnoTeHUManbHbIX BO3MOXHOCTEN. Kak MUPUHIoBbIE CUCTEMbBI MOTYT U3MEHWUTL MUP.
WccnenosaHne ocHOBHOM 3anaun. Kak cqpopMmpoBath rpynny He3aBUCKUMbIX KOMMbIOTEPOB.

YeTblpe cnocoba onpeneneHns TeXHonorum bnokyeinHa

MNMoHuMaHue CyWwHOCTM Npasa BnaneHus cobCTBEHHOCTbIO. Kak Mbl 0CO3HAeEM, YTO Bnafeem 4eM-nmbo.
JLBoitHoe pacxopoBaHue. Vicnonb3oBaHme ysa3BUMOCTY pacnpeneneHHbIX MMPUHTOBbIX CUCTEM

Tema 2. Kak paboTtaet 610K4YeiH
MpoekTuposaHue GnokyeriHa. OCHOBHbIE KOHLIEMNUMMN YNPaBieHnsl NPaBoM BnafieHns ¢ NoMollbto 61okyeiHa.

ﬂ,OKyMeHTVIpOBaHMG npaea snageHus. Wcnonb3oBaHue XpOHOJ'IOFI/I‘-leCKOVI nocnenoBatelbHOCTU B Ka4ecTBe
noaTeepXaeHmna Tekylero CoCTosaHnA npas BnaneHns

XSLIJI/IpOBaHI/Ie OaHHbIX. |/|,D,eHTI/IqDI/IKaLI,V|9| OaHHbIX N0 UX UUPPOBLIM OTNeYyaTkam nasnbLes. XSLIJI/IpOBaHI/Ie Ha NpakTuke.
Pacckas o CpaBHEeHUN OaHHbIX N CO30aHNN BbIHNCNNTE/IbHbIX FO1I0BOTOMOK.

NpeHTudbukaums v 3awmra y4eTHbIX 3anucein nonb3osareneil. BeegeHue B kpuntorpadouio Anst HAYMHAOWMX.
ABTOpM3aLMs TpaH3akuuii. icnonb3oBaHue LUMGPPOBOro aHanora obbl4HbIX MOANUCEi.

XpaHeHue faHHbIx TpaH3akumin. Co3naHne 1 CONPOBOXAEHNE XPOHONOrMI OAHHBIX TPAH3AKLWIA.

Wcnonb3aoBaHue xpaHunmwa gaHHbix. CozaaHve uenoyky 6110KoB AaHHbIX.

3awwuTa xpaHUMbIX AaHHbIx. MiccnenoBaHne BO3MOXHOCTEN CBOMCTBA HEN3MEHSIEMOCTH.

PacnpocTpaHeHue xpaHunvwa aaHHbIX B NMMPKWHroBol cucteme. Korpa koMnbloTepbl 6ecenytoT.

MeToabl npoBepkn 1 nobaBneHws TpaH3akumin. YnpasneHye rpynmoi KOMNbIOTEPOB C MOMOLLbIO KHYTa 1 NPSHMKA.
Bbibop xpoHonoruy TpaHaakuumit. MycTb KOMNboTepsl roNocyloT CBOMMM HOraMu.

Mnata 3a COXpaHeHune LenoCTHOCTHN. 3a noanepXaHue UenoCcTHOCTU 1 co34aHne OOBEPUTESNbHbIX OTHOWEHWIA HYXHO
nnaTnuTb.

CoenuHsieM Bce aneMeHTbl. 910 Honblue, YeM NPOCTON HAbop COCTaBHbLIX YacTeN.

Tema 3. MpakTuyeckoe ncnonb3oBaHue 6nokyenHa, 063op U NepcneKTUBbI
O630p orpaHunyeHnin. [laxe CoBEPWEHHbI MEXaHN3M MEET CBOV OrpaHNYeHUs.

HoBas xu3Hb 6nokyeiiHa. MNosiBneHne YeTbipex pasnuyHbix pa3HoBUAHOCTEN BnokyerHa.lpakTuyeckoe NpUMeHeHNe
TEXHONOrnM BnokyeiHa. VIHCTpYMEHT Ans ThiCSY NMPUNOXEHWIA.

[MogBoaMM UTOMM N OBUraeMcs gasnblue. rlepCI'IeKTI/IBHbIe pa3pa60TK|/|, albTepHaTMBHbIE BapUaHTbl 1 6y,uyw,ee.

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

CamocTositenbHas pabota oby4arowmxcs BbINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHYto paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBamMBaeMbIX BO BPeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboThl 0byyatowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO0 NUTEPATYPY, BbINONHAT 3aaHUs, HANpPaBneHHbIE HA 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMNUHE.
OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa3oBaTebHBIMU PECYpcamMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTENbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpammam crieumaniTeTa, nporpammam MarucTpatypbl (YyTBepXOeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"
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Mporpamma ancumnnuHbl "BnokyeiH n ero npunoxeHns"; 01.04.02 "MpuknagHaa matematuka v uHcpopmartmka".

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIe akTbl KasaHckoro (MprBonXCKoro) doeaepansHoro yHmBepcuteta
Matepwuanbl B nogaepxky Kypca Ha cante kek.ksu.ru - http://kek.ksu.ru/EQS/Blockchain/index.html

6. POHA, OLLEHOUHbIX cpencTts no gpucuvninHe (MOAyHlO)

DOoHI OLIEHOYHbIX CPeaCTB Mo AUCUMNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKOB. (POHA OLLEHOYHbIX CPECTB BK/H0YaEeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONSA 1 OLEHOYHbIe CPEeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA NNaHUPYEMBIM pe3dynbTataM 06y4eHus No LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKM MO AUCUUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEeHNBAHNS 418 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OUueHO4YHbIX CpencTB, BKIKO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBuAM O6y‘-IaIOLI.I,I/IXC$I,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMMNINHE HaxoauTcs B MpunoxeHnun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW A1 OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHWe ancLUMnAnHBI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOM 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByyaloWUMCs B OAHOM M3 ABYX BApWaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKktoueHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBELEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUcTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpn MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OoMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro u3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy SNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KOY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

MetaMask - kowenek Ethereum - https://metamask.io/
Remix - cpena paspabotku Solidity - http://remix.ethereum.org/

BnokyeiH n ero npunoxeHns -
https://teams.microsoft.com/l/team/19%3a91aa4370d3eb4385b2250196ff8c5dde%40thread.tacv2/conversations?groupld=2923

JokymeHTtauuns Solidity - https:/solidity.readthedocs.io/en/v0.5.4/

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

nekumu Mo paHHOMy Kypcy pa3paboTaHbl Npe3eHTaumm, 0XBaThlBaIOLWME OCHOBHOMN NEKLMOHHbIA MaTepuan.
Mo3TOMy NEKUMOHHbIE 3aHATUS LOMKHbLI MPOBOANTLCS B ayAMTOpUK, 060pYyLOBaHHOM
MyNbTUMELUIHBIM NPOEKTOPOM. CnenyeT 0TMETUTb, YTO NMPE3EHTALNU ABNSIOTCS TONbKO KOHCMEKTOM
NeKLMiA, HA CaMUX NEKLMOHHBIX 3aHATUSIX MaTepuan paccmatpusaetcs 6onee noapobHo. Hannune
npeseHTaumnin He 0cBOBOXAAET CTYAEHTOB OT 0653aHHOCTM NOCEWATb NEKLNN.

Pganmsauvm LaHHOW OUCUMMNAMHBI NPeanonaraeT Kak O4HyH, Tak ¥ OUCTaHLMOHHOE hopMy
06yyeHus.
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Mporpamma ancumnnuHbl "BnokyeiH n ero npunoxeHns"; 01.04.02 "MpuknagHaa matematuka v uHcpopmartmka".

Bup pabot MeTtoaunyeckue pekomeHaauum

nabopaTopHbie| Lienbio npakTuyecknx 3aHATuiA SBnseTcs yrnybneHve v 3akpenneHme TeopeTnyecknx 3HaHuim,
paboThbl MONy4YEHHbIX CTYAEHTaMM1 Ha NeKUUSX U B MPOLIECCe CaMOCTOSTENIbHOMO U3y4YeHns y4eBHoro

martepuana, a, cnenoBartenbHO, OOPMUPOBAHNE Y HUX ONPeaeNeHHbIX YMEHUI N HABbLIKOB.

B xo[le NoAroToBKM K NPakTU4eCKOMy 3aHATUIO HEOOXOAMMO NPOYMTATb KOHCMEKT NeKUUN, U3Y4uTb

OCHOBHYIO NUTEPATYPY, 03HAKOMUTLCS C AOMOMHUTENbHON NUTEPATYPONA, BbINOMHUTL 3aAaHHbIe

npenoaaBaTeneM npakTnyeckne sagaHvs. XenatenbHo NPy NOAroTOBKE K MPaKTUYECKUM 3aHSATUAM

no AUCUMNINHE OAHOBPEMEHHO MCMOMNb30BaTb HECKONBbKO MCTOYHIKOB, PACKPbIBAOIMX 3a0aHHble

BOMPOCHI.

Peanusaunsa naHHow gucumnIvHbl NpeanonaraeT Kak 04Hyto, Tak U AUCTaHLUMOHHOE GoopMy

0by4eHus.

camocTosi- | B pamkax camocTosiTenbHOW paboThl CTyAeHTbl BbibMpatoT ans cebsi TeMy 13 npeasoXeHHbIX
TenbHas npenogasaTenem, NPOBOASAT CAMOCTOSATENBHOE N3YYEHNE STOW TEMbI MO Pa3HbIM UCTOYHMKAM,
pabota NoAroTaBAMBalOT NPE3EHTALNIO U BbICTYNAKOT C HEl Ha 3aHATUSX.

KpoMe Toro, kaxaplii BbIBpaeT HEKOTOPYIO TEMY A/ CO34aHMsl CMapT-KOHTpakTa Ha s3bike Solidity,

1 paspabaTtbiBaeT ero B TecToBoii cpene Rinkeby skocuctembl Ethereum.

Peannsaumsa gaHHoOM oMcuMnAnHbI NPeanonaraeT Kak O4Hyto, Tak v AUCTaHUMOHHOE hopmMy

oby4yeHus.

3avet MonroToBka K 3a4eTy crnocobcTByeT 3aKpenneHuto, yrnyoneHuno n 06o6ueHno 3HaHWi, NonyYyaembix,
B NpoLecce obyyeHus], a TakxXe NPUMEHEHUMIO UX K PELIEHUIO NPaKTMYecknx 3aaad. [oToBsch K
3a4eTy, CTyIEeHT NMNKBMAONPYET UMetolmecs npobenbl

B 3HaHMsIX, yrNyonsieT, cuctemMatuanpyeT 1 ynopsaoyvMBaeT CBoM 3HaHMs. Ha 3adeTe cTyneHT
IIEMOHCTPUPYET TO, Y4TO OH Nprobpen B npouecce 00y4eHNs MO KOHKPETHOM y4ebHoM AncuUMnanHe.
Mpu noaroToBke K 3a4eTy HEOOXOAMMO 03HAKOMUTbLCS CMICKOM BOMPOCOB K 3a4eTy, NMOBTOPHO
03HaKOMUTLCS C NEKLMOHHBIM MatepuanoM, CUcTeMaTnanpoBaTb HpopmMaumto no kypcy. Ocoboe
BHMMaHWe cnenyeT yaenuTb pasfenam Kypca, M3y4eHHbIM CaMOCTOSTENIbHO U Bbi3biBaBLIUM
Hanbonblune 3aTpyIHEHNE NPU TEOPETUYECKOM N3YYEHNN U pelleH NPakTUYeckux sanay.
Peanusauusa naHHow gucumnivHbl NpeanonaraeT Kak 04Hyto, Tak U AUCTaHLUMOHHOE GoopMy
0by4eHus.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MartepunanbHO-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun ons KOHTaKTHOW paboThl C NpenonaBsateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNWA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.04.02
"MpuknagHasa matematnka n nHgopMatuka" n MarnctTepckor nporpamMme "AHanu3 AaHHbIX U ero NpunoxeHns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.05.01 Briok4eriH v ero rnpuioXeHus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

Mpodpunb NOAroTOBKM: AHANN3 OAHHBIX U €ro NPUAOXEHNS
KBanvdprkaums BbINyCKHMKA: MArmcTp

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

OcHoBHas nuTeparypa:

1. OcHoBbl 6noKYeiHa: BBOAHBIV KypC Ons HaYnHaowmx B 25 Hebonblmx rnasax / Opewep L. - Mocksa: OMK Mpecc,
2018. - ISBN 978-5-97060-591-2 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTygeHTa’ : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970605912.html (nata obpaweHus: 12.05.2020). - Pexum moctyna : no
noanucke.

2. leHkuH, A. BnokyeiiH: Kak 310 paboTaet u 4to XaeT Hac 3aBTpa / [eHkuH A., Muxees A. - MockBa:AnbnuHa
Mabnuwep, 2018. - 592 c.: ISBN 978-5-9614-6558-7. - TekCT : 9neKTPOHHBbIA. - URL:
https://znanium.com/catalog/product/1002003(nata obpaiieHusi: 12.05.2020). - Pexxum gocTtyna : no NoAnucke.

3.Tapacos, [I. OT 3onoTa oo butkoitHa / Tapacos L., Monos A. - Mockea:AnbnuHa Mabnuwep, 2018. - 98 c. ISBN
978-5-9614-6614-0. - TekcT : anekTpoHHbIi. - URL: hitps://znanium.com/catalog/product/1002838(narta obpalleHns:
12.05.2020). - Pexwum goctyna : no noanucke.

4. PomaHbkos, B. A. BeeneHue B kpuntorpadpuio. Kypc nekumin / B.A. PoMaHbKoB. - 2-e u3g., ucnp. v gon. - Mocksa :
DOPYM : MIHDPA-M, 2018. - 240 c. - (Bbicwee obpasoBaHue: bakanaspuar). - ISBN 978-5-16-105918-0. - TekcT :
9nekTpoHHbIA. - URL: https://znanium.com/catalog/product/924700(nata obpauleHus: 12.05.2020). - Pexum pocTyna :
no rnoanucke.

JononHutenbHas nuteparypa:

1. CaxuHa, M. A. Bnok4eliH B cucTeMe ynpasneHns 3HaHuem : MoHorpacgus / M.A. CaxuHa, C.B. KocTtuH. - Mocksa : U1
'©OPYM' : UHDPA-M, 2019. - 90 c. - (Hay4Has mbicnb). - ISBN 978-5-16-107030-7. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/989037(naTa obpauweHuns: 12.05.2020). - Pexum goctyna : no noanucke.

2. 3akonpaes, O.A. TEXHONOMSA BNIOKYENH B POCCUW: JOCTUXEHUA U MPOBJIEMbI / .A. 3akonaaes, P.B.
Amwwukos, H.B. Amwukosa // BecTHrk MockoBCKOro rocyaapcTBeHHoro o6nactHoro yHnesepcumTeTa' (3NeKTPOHHbIA
XypHan). - 2018. - @ 2. - C. 93-107. - ISSN 2224-0209. - TeKCT : 3N1eKTPOHHbIN // JlaHb : aNeKTPOHHO-61bnnoTeyHas
cuctema. - URL: https://e.lanbook.com/journal/issue/309469 (nata obpauweHusi: 12.05.2020). - Pexum goctyna: ons
aBTOpU3. Nonb3oBaTene.

3. M'powesa, E.K. BIOKYEWNH - HOBASA PEBO/IOLINS / E.K. Mpowesa, M./. Heemepxuuknii // BusHec-o6pasosaHie B
9KOHOMUKE 3HaHuWA. - 2018. - @ 1. - C. 17-23. - ISSN 2412-5318. - TeKkCT : 9NeKTPOHHBbIA // J1aHb :
9NeKTPOHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/journal/issue/307707 (nata obpaieHus: 12.05.2020).
- Pexxum poctyna: ana astopus. nonb3osaTtenen.
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lMpunoxerve 3
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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
Mpodpomnb noaroTosku: AHanM3 AaHHbIX U ero NPUNOXeHUs

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.

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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