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2.

HaunmenoBanue JMCHUIIMHBI
[IpenukTrBHAS aHATUTHUKA OOJBIINX JAHHBIX.

Hepequb IVIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSA 06p330BaTeﬂbH0ﬁ
nmporpaMmmabl (nepequb KOMHeTeHHHﬁ) C YKazaHMEM MHAUKATOPOB UX TOCTHUIKE-

HUSA U IVNIAHUPYEMBIX PE3YyJabTATOB oﬁyquml o AMCIOMIIJINHE

I[I/ICHI/IHJIHHa ((HpeI[I/IKTI/IBHaH aHAJIMTUKA OOJIBIITNX JaHHBIX» oOecrneynBaeT

dopmupoBanue cienyromux kommnerenuuit: [IKH-6. ITK-6

Kon HaumenoBanue HNuaukaTopsl 10- Pe3ysabTarsl 00yyeHusi (YMeHUs1 M 3HA-
KOMIIe- KOMIIETEeHI[MH CTHIKEHUSI KOMIle- | HHSl), COOTHEeCeHHbIe ¢ HHAMKATOPAMH /10-
TEeHIUH TEeHIHH CTHIKEHHSsI KOMIIeTeHINHN
IIKH-6 | CocobHOCTh AHanU3UpyeT 3HAThL: TEeXHONIOTUM OOBEAMHEHMS JAHHBIX

aHaJIM3UpPOBATh MPEAMETHYIO 00JacTh| pa3iMyYHBIX POPMATOB B CIUHYIO CTPYKTYPY
HNPEAMETHYIO u  WT-pelHOK 178 C 1[eIbi0 MOCEAYIONIEH MPEeIMKTUBHON aHa-
0071acTh 1 pereHus 3a7a4 JTUTUKU OOJIBIINX JAHHBIX.
uccnenosath UT-  yydopmaruzamum. YMeTh: 00beIUHATh NaHHBIE Pa3IMYHBIX
PBIHOK JUIA peHICHMA (hopMaToOB B €IMHYIO CTPYKTYPY C LIETBIO MO-
;?{HQ?IO{pMaTHSaHHH, cleAyroumed NpPEeAUKTUBHOM  aHAJIUTUKH
FOTOBHTE OONIBIINX JaHHBIX.
aHAITUTUYECCKUE
0030pBI €
000CHOBAHHBIMU
BBIBOJIAMH U
PEKOMEHIallusIMU
(TIKH- 6)
['oToBHT 3HATh: TEOPETUYECKUE ACTIEKTHI, METOABI 1
AHATTMTUICCKUEC TE€XHOJIOTMH, II03BOJISIOINC IIPOCKTHPOBATH
0030pHI ¢ BJI nyst HakorieHust uHGOpMAIUKY B 3aja9ax
000CHOBaHHBIMH NPEIUKTUBHON aHAJTMTUKA OOJNBIINX JaH-
BBIBOJAMH U HBIX.
PEKOMCHIAMHMAMI | v/ opp: npoektupoBaTe b/l mus Hakoruie-
HUst ”HQOPMAIIMH B 3a7a9aX MPEIUKTHBHOMN
AHAIMTUKU OOJIBIIMX JTaHHEIX.

T1K-6 CriocoOHOCTh 1. Onpenensier 3HATEL. METOALI M TEXHOJOTMH OOJIBIINX
OLICHKU PHUCKOB B PHCKH Ha JTaHHBIX JUISI CO3AaHHUs WH(GOPMAIMOHHBIX
pa3paboTke OCHOBaHWH CUCTEM JIJIS TTOCJIETYIOIEr0 UCTIONb30BaHUS
MPOrPaMMHOTO o0crenoBaHus B MPEAUKTUBHOW aHATUTHUKE OOJBIIUX JIaH-
obecnieuenus (I1K- MHpPACTPYKTYpbI HBIX.

KOMITAaHUH

6)

YMeThL. HCIOIL30BaTh TEXHOJIOTHH OOJIb-
WX JTaHHBIX JIJIs1 CO37aHusl WH(OpPMAIMOH-
HBIX CHCTEM C HCIOJb30BAaHHEM MOJIENCH
MPEAUKTUBHON aHAMTUKH OONBIIMX JaH-
HBIX.




2. OTcnexuBaeT 3HATE. METOALl M TEXHOJIOTMH OOJIBIINX
aKTyallbHBIE YTPO3bl B | TAHHBIX JJIS CO3JaHUS WH(DOPMAIMOHHBIX
JHOOBIX BO3MOKHBIX CHUCTEM UIA MOCJICAYIOLIETO UCIIOJIBE30BaHUS
HCTOYHHKaX B MPEIUKTUBHON aHAIMTHUKE OOJBIIUX JIaH-
nHpOpMaITIH. HBIX.

YMeTh. MCIOJb30BAaTh TEXHOJOTHH OO0JIb-
IUX JAHHBIX JUIS CO3MaHus MHGOPMAIMOH-
HBIX CHCTEM C HCIIOJb30BAaHHEM MOJIENCH
NPEAUKTUBHON aHAJUTHUKUA OOJIBIIUX JIaH-

HBIX.
3. 3HATL TEXHOJOTMHM OOJBIINX JaHHBIX, HC-
Cucrematusupyer, MOJIB3YIOUINECS TIPU CO3JaHUN MHTEIUICKTY-
K1acCHpUUUpyer u aJIbHBIX NH()OPMALIMOHHBIX CUCTEM
HPOTHO3HUPYCT YMeTk Ha MPAKTHKE MPUMEHSTh TEXHOJIOTHH
BOSMOXKHBIC HOBBIC | Gonpminx MaHHBIX, WCIOJIB3YIONIMECS IIPH
YTPOSBI M PUCKITIPH | o531y MHTEIUIEKTyalbHBIX HH(OPMALIH-
paspabore, OHHBIX CUCTEM
BHCIPCHUU U
COIIPOBOXKACHUU
POrPaMMHOTO
o0ecreyeHus!.

3. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMmMbl

Jucnummaa «[IpenukTuBHAS aHATUTHKA OOJBITNX JAaHHBIX» OTHOCUTCS K Mo-
JIyJIK0 HAMPaBIEHHOCTH MPOrpaMMbl MAarucTpaTrypbl IO HAIMPABJICHUIO MOJATOTOBKHU

09.04.03 — Ilpuxnannas uapopMaTrka.




4, O0beM quCHUNIIMHBI (MOAYJIs1) B 32a4eTHBIX eIMHUIIAX U B aKaJleMM-
YeCKHMX 4Yacax ¢ BbiejieHueM 00beMa ayJuTOPHOH (JIeKIMU, CEMUHAPHI) U CAMO-
CTOSITEJILHOM Pad0THI 00y4alOUIMXCS

Ounas hopma 0b6vueHus

Bup yueoHoii padoThl Bcero Monyasb 4
1o AUCHUIIHHE (B 3/e 1 yacax) (B yacax)
aaT MKOCTh
Obwast Tpynoemioc 4 3/e, 144 u. 144
AUCHUILINHBI
Konmaxmnuasa paboma
A 32 32
- Ayoumopnuie 3anamus
Jlexyuu 8 8
Cemunapei, 24 24
npakmuyecKue 3aHamus
Camocmoamenshnan paboma 112 112
Bun Texyuiero KoHTpois KonTponbnas pabora | KonrponwsHas pabota
Bun npomexyrounon OK3aMeH OK3aMeH
aTTecTaluu
3aounasn hopma 0byuenus
Bup yueOHoii padoThI Bcero Mopayas 5
Mo TUCHUIJINHE (B 3/e m yacax) (B yacax)
OO0mast Tpyan0eMKOCTh 4 3/e, 144 u. 144
AHCHUTTUHBI
Konmaxmnuasa paboma
A 16 16
- Ayoumopnuie 3anamus
Jlexyuu 4 4
Cemunapei, 12 12
npakmuyecKue 3aHamus
Camocmossmenvnasn paboma 128 128
Bun Texymiero KoHTpois KonTponbHas pabota KonTponbHas pa-
6oTta
Bun npomexyrounoi OK3aMeH OK3aMeH
aTTecTaluu




5. Coaep:xxaHue QUCHUILIUHBI, CTPYKTYPUPOBaHHOE 1O TeMaM (pa3je-
JIaM) TMCHHUILUTHHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJleMUUYeCKUX Yacax) U BUI0B
Y4eOHBbIX 3aHATHH

5.1. Conepxkanue TUCHMILTHHBI

1. 3apaum NpeIMKTHUBHOIO0 MOJCJITUPOBAHUS M pAacIIMpPeHHAasl OM3Hec-aHa-

JUTHKA

3amaun  mpenckasaTenbHOW — (IPOTHO3HOW)  aHAIMTHKKM B OHW3HEce.
OnucarenpHasi, IPOTHO3HAS U IpeNUCchIBatoas aHanutuka. Business Intelligence u
Advanced analytics. KoruutuBHasi, o0nauHas U pacliMpeHHas aHanuTuka. boipiime
nannele (Big Data) u MmamuaHOEe 00yuenue (ML).

[pennpusatus peanbHoro Bpemenn (RTE). TexHomoruu BBICOKOCKOPOCTHOM
napajuieIbHON 00padOTKU JaHHBIX, THOPUAHBIE CETU, KOTHUTUBHBIE CUCTEMBI

2. UHTeNIeKTyaIbHBIA aHAJIM3 JAHHBIX M €ro npuMeHeHue B HHUGpPOBOM

Ou3Hece

WNuTennekTyanbHblii aHanu3 JgaHHbIX (Data mining) M MOUCKOBBIE CHUCTEMBI B
WNHurepHere. CTpyKTypHUpOBaHHBIE, CJ1ab0CTPYKTYpPUPOBAHHbBIE 17}
HecTpyKTypupoBaHHbie qaHHbie. WEB mining u Text mining. Social mining u conuasibHbie
cetrn. OMNI-kananb1, OMOHEHHAS 1 BUPTYyalbHasl PEaTbHOCTb.

3. KorHuTHBHBIE NOAX0/bI, CHCTEMBbI U CepBHCHI B UG POBOM OM3Hece

Korauronoruss 1 KOrHUTHUBHbIE Mozein. [lapamurma Tak Ha3pIBAEMBIX «YEPHOTO
aimuKay ©u - «Oemoro smuka». KorHuthBHOE MojenupoBaHue. EcTecTBeHHBIM U
UCKYCCTBEHHbIM HMHTEIJIEKT. 3aJayl KOTHUTHMBHOW OW3HEC-aHATUTHUKUA. KOTHUTHBHBIE
METO/bI aHAIN3a B UHTEJUIEKTYaJIbHbBIX CUCTEMAX MOIIEPKKU MPHUHSITHS PELICHUN.

PerpocniekTuBa u TpeHIbl B Pa3BUTHH KOTHUTUBHBIX TEXHOJOTUNA. TexHoIornyeckoe
U METOJI0JIOTUYECKOe OOecrevyeHrne KOTHUTHBHBIX CUCTeM st OusHeca. llpumenenue
NPEIMKTUBHOTO aHAJIN3a, MOHUTOPUHTA B U(GPOBOM YIIPaBICHUN 3HAHUSMHU.

4. MoaeupoBaHMe M OlIeHKA Pe3y/ibTATOB NPEAUKTUBHOIO AHAJIN3a

Onucanue MOJHOrO IHMKJIAa MPEAUMKTUBHOTO MOECIMPOBAHUSA KaK MPOEKTA.

IlonsaTue kauecTBa JaHHBIX. HOI[XOI[BI K IIOAIOTOBKE JAaHHBIX. Onpez[eneHI/Ie IIPOCKTA.



[Tpunuumner coopa naHHBIX. VICTOYHUKY JaHHBIX U KPUTEPUH KadecTBa JAHHBIX.

HpOHGCC MICPBHUYHOI'O aHAJIN3a JAHHBbIX.

5.2. YdYeOHO-TeMaTHYEeCKHIl ILJIAH

Ounas gpopma obyuenus

Ne | HaummeHoBaHHMe TeM TpynoémkocTs B yacax DopMbI
1/ (pa3neJioB) TeKylIero
1 JUMCHHILTHHBL Bce KonTakTHas padora - CamocTo- KOHTPO.I
ycrneBaeMoCTH
ro AyautopHasi padora ATeJIbHAA
OoOmas, | Jlekuuu | Cemunapsi, | padora
B T.4.. MpaKTHie-
CKHE 3aHATHS
1. Bagaum MpeTUKTUBHOTO CamocTog-
MOJICIIMPOBAHUS U pac- 36 8 9 5 28 TeIbHBIE  pa-
[UpEeHHAst OU3HEeC-aHaIH- 60ThL. Yuactue
THUKA B pCIICHHUH 3a-
2. \MaTemnekTyanbHbIN aHa- Jla4 Ha PaKTH-
T3 JAHHBIX U €T0 MpUMe- 36 8 9 5 08 YECKUX  3aHs-
HEeHuE B LUPPOBOM Ou3- tusix. Cobece-
Hece JOBaHHUS IO
3. [KorHUTHBHBIEC TOJXOIBI, JIOMaITHUM 3a-
CHUCTEMBI U CEPBUCHI B 36 8 2 6 28 JaHUAM.

1 (poBoM OHU3HECE

4. MonenupoBaHue 1

OIICHKA PEe3yJIbTATOB Ipe- 36 8 2 6 28
JUKTHUBHOI'O aHaJIn3a
B nenom no guciu- CornacHo
TUTHHE yaeOHOMY
144 32 8 24 112 IUIaHY: KOH-
TpOJIbHAs pa-
6ota
Uroro B % 100 22 25 75 78
3aounas gpopma obyuenus
Ne HanmeHnoBanue rem TpynoémkocTh B yacax Dopmbl
n/m (pa3nenoB) TeKyLIero
AMCIUHTTHHEL Bce KonrakrHas padora - Camocro- KOHTpO.IH
yCIieBaeMoCTH
ro AyautopHasi pa6oTa siTeJIbHasI
OO6mas, | Jlekuuu | CemuHapsl, padora
B T.4.: IpaKTUIC-
CKHUC 3aHATUA




3ajaun MPEAUKTUBHOTO Camocros-
MOJICJIMPOBAHUS U pac- 35 3 1 5 30 TEIbHBIE  pa-
[peHHas Ou3Hec-aHaIN- 60ThL. Yuactue
THUKA B PCILICHUU 3a-
VHTennekTyanbHbli aHa- 71a4 Ha MpaKTu-
/U3 TAHHBIX U €10 NPUMe-| o 3 1 5 30 YECKUX  3aHsi-
HEHHE B IIU(PPOBOM OU3- tusax. Cobece-
Hece JOBaHUsl IO
KorHuTuBHEBIC ITOIXOIBI, AOMalllHUM 34a-
CUCTEMBI U CEPBUCHI B 37 ) 1 4 32 JaHUAM.
uppoBoM OHU3HECE
MoenupoBaHue U
OIICHKA pe3yNbTaToB mpe- | 37 5 1 4 32
TUKTUBHOTO aHaJIn3a

B nenom no aucuu- CornacHo

IUIMHE yueOHOMY

144 16 4 12 128 IUIaHY: KOH-
TpOJIbHAS pa-
oora
Hroro B % 100 11 25 75 89

5.3. Coaep:xkaHue CEeMHHAPOB, MPAKTHYECKHUX 3aHATHIA

HaunmeHnoBaHue TeM

IlepeueHb BONPOCOB /1/isl 0OCY:KIEHUSI HA CEMMH-

®opmbl npo-

(pa3neJioB) HAPCKHUX, IPAKTHYECKUX 3aAHATHAX, PEKOMEHAyeMble | BeJeHHus 3a-
AUCHUILINHBI HUCTOYHMKH U3 pa3neioB 8,9 (yka3piBaeTcs pa3jiena u HATHH
NMOPSIAKOBBII HOMEP HCTOYHUKA)
3azayy NpeAUKTUBHOTO MHoro¢akTopHbIi aHAJIM3 OTTOKA KIIMEHTOB B TelleKOM- | MIHTepakTHB-
MOJIETTUPOBAHUS U pac- MYHHMKAI[MOHHOM KOMIAHMM C HCIOJb30BaHUEM s3bIKa | Has Gopma,
HIMpeHHas OM3Hec-aHaIM- | mporpammupoBanus Python [TpakTukym 1o
THKa [IpenMKTUBHOE MOJEIUPOBAHUE TEIEMAPKETUHIOBOM | PELICHUIO
KaMITaHWU OaHKa C MCIOJIb30BaHUEM 3ajad 1o Te-

Pexomenyembie nCTOUHUKH: [1, 2]

MaTHKe 3aHs-
THUSI B MaJIBIX
rpynmax (2-4
CTYIEHTa) U

KOJUIEKTUBHOE
o0CcyXIeHne
peleHuit
WntennekryanbHblit ana- | [locTpoenre Mojieny NOANEP KU MIPUHSTHUS pelieHnit B 00- | HTepakTuB-
JIM3 TaHHBIX U €T0 IpUMe- | JIACTH MHBECTUIIMOHHBIX IIPOEKTOB Ha KpayAdaHauHroBoi | Has ¢popma,
HeHue B HUPpoBOM Ou3- | miardopme ¢ UCHOIBb30BAHUEM TEXHOJIOTHI pacimpeHHol | [IpakTukym mo
Hece AQHAJIUTUKH PELICHUIO
3aJad4 Io Te-

Pekomentyemplie HCTOUHHKH: [2, 3]

MaTHKe 3aHs-
THS B MaJIBIX
rpynnax (2-4
CTYyJICHTa) U
KOJUJIGKTHBHOE
o0CcyXIeHNE
peLeHuit




KorHuTHBHBIE TOAXOIHI,
CUCTEMBI M CEPBHUCHI B
nudpoBoM Ou3HECe

Pa3zpaboTka MHOTO(DAKTOPHON MOIIETH ISl OLIEHKH CcTO- | IHTepakTHB-
HMOCTHU HCABUXKXUMOCTH B 3aJaHHOM PEruOHC HAa OCHOBC | Had (bOpMa,
rUOpPUAHBIX MOAXOJ0B C HCIOJIb30BaHUEM s3bIKa Mpo- | [IpakTuxym

rpammupoBanus Python.

Pexomenayembie ucrounuku: [1, 2, 3]

0 PEIICHUIO
3ajJa4 1o Te-
MaTHUKe 3aHs-
THS B MaJIbIX
rpynnax (2-4
CTYyJICHTa) U
KOJUIGKTHBHOE
o0CcyXIeHNE
peleHuit

MoaenupoBanue u
OLIEHKA Pe3yJbTaTOB Ipe-
JUKTUBHOI'O aHAJIN3a

[TocTpoeHre NpeaAUKTUBHOW MOJENN OLUEHKU HaAeKHO- | NHTepakTuB-
CTH 3aeMIIMKa Ha OCHOBAaHMU OHM3HEcC-Keica KpymHOro | Has gopma,

KOMMEPUYECKOTo OaHKa.

[IpakTukym

Co3nanue npeMKTUBHON MOJETH PEUTUHIa MOOUIIBHBIX | IO PELICHUIO
IPWJIOKEHUH Ha IJIOLIAJKE KPYITHOTO arperaropa 3ajad 1o Te-

Pexomenyembie HCTOUHUKH: [1, 2, 3]

MaTHKe 3aHs-
THS B MaJIBIX
rpynmnax (2-4
CTYIEHTA) U
KOJIJIEKTUBHOE
00CyXKICHHE
peleHui

6. Ilepeyenb y4eOHO-MeTOAUYECKOT0 o0ecTiedeHHusI 1JIsl CAMOCTOATEIb-

HOM padoThI 00YYAKOIIMXCH 110 JUCHHUILIUHE

6.1. IlepeyeHb BONMPOCOB, OTBOJAMMBIX HA CAMOCTOSITEIbHOE OCBOEHHE

AMCHHUIUINHBI, GOPMbI BHEAYAUTOPHOI CAMOCTOSAITE/ILHON Pad0THI

HaunmeHnoBanue Tem
(pa3nesioB) nucHHU-
IJINHBI

Hepeqem, BOIIPOCOB, 0OTBOAUMBIX
Ha CAaMOCTOATEJIbHOC OCBOCHUEC

®opMbI BHEAYyIUTOPHOI ca-
MOCTOSAITeJIbHOI padoThI

3&[[8.‘-11/1 MMPECANKTUBHOI'O
MOACIIMPOBAHUA U pac-
IMAUPCHHAA Ou3Hec-aHa-
JIUTHKA

3BOJIIOI_II/ISI U TpEHABI B pPa3BUTUU
ousHec-aHanuTHKH. Kimaccuueckue u
COBPCMCHHBIC MMOAXOAbI K o6pa60T1<e
JaHHBIX. XpaHI/IJ'II/II_Ha JaHHBIX H
OoJIbIIIHE JaHHBIC.

PaGora ¢ yueOHOU nuTepaty-
poil. Pemienrie TUIIOBBIX 3a4ad.
Pazbop Bompocos no teme 3a-
HATUA. BeinmosHeHwe agomani-
HUX 33JJaHUi K KaXI0OMY 3aHs-
THIO.

WHTennekTyanbHbIN
aHaJIU3 TaHHBIX U €T0
MpUMEHEHHE B U Po-
BOM OM3Hece

Heiipocetu u mammHHOE 00y4eHuUE B
3aauax MupoBOro yrpaBiIcHUSI.

Pabora ¢ yueOHOIl snuTepaTy-
poil. Pemenne THIIOBBIX 3a4a4.
Pazbop Bompocos no teme 3a-
HATUA. BelnonHeHne nomam-
HUX 3aJaHUU K KQKIOMY 3aHs-
THUIO.
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1.

Korautusseie nos-
XOJIbI, CUCTEMBI U Cep-
BHCHI B IU(PPOBOM OH3-
Hece

Korautusnsie kapThl. MHTEIEKTY-
AJbHBIN [TOMCK 3aKOHOMEPHOCTEN
nuHamMuueckux cucreM. Mudopma-
[MOHHAS [IeTT0YKa T0OaBIEHHOM CTO-
MMOCTH B CUCTEME UCKYCCTBEHHOTO
untesiekra (M), Obnadnbie KOTHU-
TUBHBIE MTPUJIOKEHUS U CEPBUCHI.

Pabota c yueOHoIi TuTepary-
poil. Pemenue TMIOBBIX 3a-
nad. Pa3bop Bonpocos 1o
TeMe 3aHATUs. BrinonHenue
JOMAIIHUX 3alaHuM K Kax-
JIOMY 3aHSTHIO.

MopaenupoBanue u
OLIEHKa pe3yJIbTaTOB
MPEeIMKTUBHOIO aHa-
Im3a

[TpoBepka runore3. CTaTUCTUUECKUN
aHanu3 JaHHbIX. MoJenupoBaHue Ha
OCHOBE MHOT'OKPUTEPUAIIbHBIX OLle-
HOK. Pa3BepThiBaHue U BHEIpEHUE
MPEIUKTUBHON Moesd. MeTobl,
MIPUMEHSAEMbIE IIPU IPOEKTUPOBAHUU
Mozeneil. Onpenenenue GpakTOPHBIX
U ONPEAEIAIOIIMNX TEPEMEHHBIX.
OneHka B3auMHOTO BIUSHUA (HaKTO-
poB. IloHATHE MOLTHOCTH IPOTHO3A.
3arpy3ka qaHHbeiX. MonenupoBaHue.
HepeBsbs peuiennii. CrieHapHbIN aHa-
nu3. Busyanusanus pe3yibTaros.
[ToaroroBka 6u3zHec-kekca st mpe-
JUKTUBHOTO MOJIETTUPOBAHUS

Pabora ¢ yueOHOM nuTepaTy-
poi. Pelienue TUIIOBBIX 3a-
nad. Paz6op Bompocos 1o
TeMe 3aHATHs. BeinoiHeHue
JIOMAIIHUX 3aJaHUN K KaxXK-
JIOMY 3aHSTHIO.

6.2.

KOHTPOJII0

HGpE‘-lEHb BOIIPOCOB, 3az[aHm”1, TEM JId MOATOTOBKH K TEKYIICMY

IIpuMepHBIe BONPOCHI K KOHTPOJILHOM padore

MHorogakTopHblii aHaJIN3 OTTOKA KIUEHTOB B TEJIEKOMMYHUKAIMOHHOMN
KOMITaHHH C UCTOb30BaHueM Python.

[IpeaAKTUBHOE MOJIETMPOBAHUE TEIEMAPKETUHTOBOM KaMIlaHud OaHKa ¢
ucrosb3zoBanueM Python.

HccnenoBanre METOJOB M MOCTPOCHHE MOJENEH MPOTHO3MPOBAHUS YXOJa
COTPYJHUKOB U3 KOMITAHUH.

Pazpabotka  mopene  MpOrHo3upoBaHUs ~ COBITOBOM  JCSATEIBLHOCTH
(dhapMaleBTHYECKOM KOMITAHUH.

MmuorodakTopHbiii aHanu3 3G(HEKTUBHOCTH MPOU3BOJCTBA XYI0KECTBECHHBIX
(GHUIBMOB B KHHOMHIYCTPHHU C MCITOJIb30BaHueM Python.

[loctpoeHune Moaenu MNOAACPKKH oOnactu

IIPUHATHS ~ PELIEHUHA B

WHBECTUIIMOHHBIX  MPOEKTOB Ha  KpayAdaHAMHTOBOW  miaTdopme C

HCII0Jb30BAHUEM TEXHOJIOT UM pach/IpeHHoﬁ AHAJIMTHUKH.
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10.

11.

[IporHo3upoBanue  pe3yibTaTOB NEeATEIbHOCTH METaJUTypru4ecKoro
MIPOU3BOJICTBA HA OCHOBE MPEIUKTUBHOTO MOJICIIUPOBAHUS C UCTOJIB30BAHUEM
Python.

MHuorodakTopHblii aHaIM3 KadecTBa MHUIIEBOTO TMPOJIYKTAa Ha OCHOBE
KJIaCCU(UKAITMOHHBIX MOJICIICH C HCIToyIb3oBanueM Python.

[locTpoeHne aHAIMTUYECKOM MOJENH NOAJAEPKKU MPUHATHA PEIICHUA B
00JacTH COBITOBOM CTpAaTETUW ABTONPEANPUATUS C YUYETOM IKOJIOTHYHOCTH
JIBUTATENS U IPYTUX (PaAKTOpPOB.

[TocTpoeHne NpPEIUKTUBHOM MOJEIN OLEHKH HAJIEKHOCTH 3aeMINMKa Ha
OCHOBAaHMH OM3HEC-Kelca KPYIMHOro KOMMEPUYECKOro OaHKa.

Co3nanue NPEeIUKTUBHONW MOJIENId PEUTUHTa MOOWIIBHBIX MPUIIOKEHUN Ha

IUIOIIAIKe KPYITHOTO arperaropa c ucnojib3oBanuem Python.

IIpuMmep 3a1aHNSE KOHTPOJIBLHON PadOThI

[TocTpouTh aBTOMAaTUYECKUI paclio3HaBaTeNb cllaMa, T. €. YCTPOHMCTBO, KOTOPOE

OBl MMpca0TBPalaJIO 3aCOPCHUC JICKTPOHHOI'O ITOYTOBOTIO SAHMKA CIIaMOM, ITYTEM €T0

pacno3HaBaHMs U yIaJeHus. 3a/ladya COCTOUT B TOM, YTOOBI IOCTPOUTH XOPOIIIYIO IIpe-

JTUKTUBHYIO (Mpe/icKa3aTeIbHYI0) MOJIeNb, HA OCHOBE UMEIOIINXCA TaHHbIX. J[aHHbIE,

MCIIONIb3YIOUIUECS IS BBIMOTHEHUS] KOHTPOJIBHON paboThl, ObLIM cOOpaHbl aIMUHHU-

ctparopamu kommanuu Hewlett-Packard Support. B Tabmuiie MCXOIHBIX JaHHBIX

4601uabmroneHuii, U3 Kotopeix crmam coctaBist 39.4% (1813 coolienuit ObLIO

cnamoMm). OO0111ee YUCIIo NePEeMEHHBIX 98, U3 KOTOPBIX 57 HEMPEPbIBHBIX MPEIUKTOPOB,

Y OJIHA — KaTeropuaibHas (MHIUKATOP TOTO, SBJIIETCS COOOIIEHNE CTTaMOM HJIA HET).

Kpurtepuu 6ajbHOM OLIeHKH PA3JIUYHBIX (OPM TeKyLIEero
KOHTPOJISl yCIIeBAEMOCTH

Kpurtepuu 6anbHOM OLIEHKH Pa3IHYHbIX POPM TEKYIIETO KOHTPOJIS yCIIeBAEMO-

CTH COACPIKUTCA B COOTBCTCTBYIOIIUX MCTOAUYCCKHUX PECKOMCHAAINAX I[enapTaMeHTa

aHaJIn3a JaHHbIX U MAIlTMHHOT'O 06yT-IeHI/I$I.
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7. MDoHx OIEHOYHBIX

aTTecTalui 00y4aAIOMIUXCS M0 JAHHOM TMCIUIJIMHE

Cpeacrs aJsA NpoBEACHUA l'IpOMe)KYTO‘IHOﬁ

TunoBble KOHTPOJIbHBIC 3aJaHUA UJIN MHbIC MaTEPHAJIbI, HCOﬁXOHI/IMbIe AJIA

OICHKH MHAUKATOPOB NO0CTU/KCHUHA KOMHeTeHHHﬁ, 3HAHUN " yMeHI/Iﬁ

OOJBIINX JaHHBIX.

Haumeno- HaumeHoBaHue Pe3yabTarsl Tunosbie
BaHUe HHIMKATOPOB 00yueHusi (YMEeHUSAH KOHTPOJIbHbIE
KOMIIETeH- AOCTHIKEHH S 3HAHMS), 3aJaHuA
1107071 KOMIIETEHIIM U COOTHECEHHbIE C
HHAUKATOPaMU
AOCTUKEHU S
KOMIIETeHIUU

CriocobHOCTH | AHATTU3HUPYET HATh: TEXHOJIOTUH Ilpumep 3a1anus
aHaJIM3MupoBa PEAMETHYIO 06IaCTb 1 00bEIMHEHUS TAHHBIX Ilepeunciure  OCHOB-
Tb pa3aNyYHbIX (POPMATOB B | HbIE TEXHOJIOTUU O0b-
MPEIMETHYIO WT-poiHox s €IUHYIO CTPYKTYpPY C LIe- | €AMHEHUS JaHHBIX pas3-
o0JacTp u pe1ICHUs 3a4a4 JIBIO TIOCTEAYIOUIEH npe- | TUYHbIX (OpMaToB B
HCCIICO0BATDh I/IH(I)OpMaTI/I?)aHI/II/I. JUKTUBHON aHAJIMTUKHU CAUHYIO CTPYKTYPY
HUT-psiHOK OOJIBIINX JTAHHBIX.
JUISL pEIIEHUS YmMerTh: 00beAMHATH Ilpumep 3aianusi
3a7a4 JaHHBIE Pa3NUYHBIX Gop- | Pemmuth 3amady cOopa
nHpopmaTus MaTOB B €IUHYIO CTPYK- | HHGOpMAIUH AT TI0-
aluu, TYpPY € LIEJBIO MOCIEAYIO- | CTPOCHUS  aHAMTHUYe-
TOTOBUTDH 1Iel MPEIUKTUBHOM aHa- | CKOW  MOJeNnu  MOJ-
AHAJIUTUYECK JTUTUKU OONBIINX JIaH- JIEPKKHU TPUHATUA Pe-
ue 0030pbl © HBIX. mIeHuil B 061acTu cObI-
000CHOBAaHH TOBOM CTpaTeruu aBTO-
BIMU MIPEAIPUATHSL.
BBIBOJIAMH U
pEeKOMEHJalH
ssmu (ITKH- :
6) T'oToBUT 3HaThL! TeOpeTHUECKUE Ilpumep 3axanus

AHATMTHUECKHE aCIeKThI, METOJIbI M TeX- | OnuimTe MeTo] BOC-

HOJIOTHH, MO3BOJISIIOIINE | XOIALIEr0 MPOEKTUPO-

0630pEI € npoektupoBats b/l s BaHUs b/

000CHOBAHHBIMHU HaKOIJICHU HHpOpMa-

BBIBOJaMU U WU B 3agavdax MpeanuK-

PEKOMEHIALMAMH TUBHOM aHAJIUTUKU
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YmMeTh: npoeKkTupoBaTh
B/ 115t HaKOIUIEHUS MH-
dbopmaru B 3aa4ax
MPEIUKTUBHON aHAJIH-
TUKH OOJIBIINX JAHHBIX.

Ilpumep 3a1anus
CupoexktupoBath bJ]

JUISL XpaHeHus uHpop-
MalllU O JeSTEIbHOCTH
ABTONPEANPUATHS

CrocoOHOCTh
OILIEHKH
PHUCKOB B
pa3paboTke
MIPOrPaMMHOT
o}
obecrieucHus
(TIK-6)

1 Onpenensier pricku Ha
OCHOBAaHWM 00CJIEJOBAHUS
UHPPACTPYKTYPHI KOMITAHUU

3HATL: METObI U TEX-
HOJIOTUH OOJIBIIINX JTaH-
HBIX JJI CO3JaHUSI UH-
(hOpMaITMOHHBIX CUCTEM
JUTSI TIOCJIETYIOIIETrO Uc-
MOJIb30BAHUS B MTPEIUK-
THUBHOI aHATUTHKE
OOJIBIINX JTAHHBIX.

MeTh: HCIOJIb30BaTh
TEXHOJIOTHH OOJIBIITUX
JAHHBIX JIJIS1 CO3/IaHuUs
WH(POPMAIMOHHBIX CH-
CTEM C UCIOJIb30BaHUEM
MOJEJIEH TPEAUKTUBHON
aHATUTUKA OOJIBIINUX
JTAHHBIX.

Ilpumep 3ajanus
Haiite o01yro xapak-
TEPUCTHKY MOJICITU
pacmpeneeHHoi oopa-
OOTKM TAHHBIX
MapReduce

Ilpumep 3a1anus
Pazpaborath MHOT0-

dakTopHYyIO MOJIEITb
JUTSL OLIEHKH CTOUMOCTH
HEJIBIDKUMOCTH B 3a-
JTAaHHOM PETHOHE Ha OC-
HOBE THOPUIHBIX MO-
XOJIOB C IPUMEHEHHE
TEXHOJIOTHI 00paboTKu
OOJIBIINX TaHHBIX
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OTcriexXuBaeT akTyalIbHbIE
YTPO3bI B JIFOOBIX BO3MOKHBIX
WCTOYHHKAX WH(POPMAITHIH.

3HATL. METONILI U TEX-
HOJIOTHH OOJIBIIMX JaH-
HBIX IS CO3JaHUs MH-
(hOpMaITMOHHBIX CUCTEM
JUTSI TIOCJICTYFOIIETO HC-
MOJIb30BAHUS B MTPEIUK-
THBHOM aHAJINTHKE
OOJIBIIINX JaHHBIX.
YMeTh: UCIIOJIb30BaTh
TEXHOJIOIMH OOJIBIIHNX
JIAHHBIX JUIST CO3/IaHUs
MH(POPMALIMOHHBIX CH-
CTEM C MCIIOJIb30BAHUEM
MOJIEIEN MPEIUKTUBHOMN
AHAJUTHUKU OOJIBIINX
JIAHHBIX.

Ilpumep 3aanus
[IpuBenure npaxkruye-

CKHE IIpUMEpBI IIpUMe-
HEHHUS TPEAUKTHUBHOMN
aHAJUTUKA B 3ajadax
00paboTku  OOJIBIINX
JTAaHHBIX

Ilpumep 3ajanus
Pa3paborats 1u1aH uH-

Terpali  pa3padarsl-
BAaeMOH MHOTO(]AKTOP-
HOW MOJENH C Cyle-
cTBytome wuH(popMa-
IIMOHHOW CHCTEMBI pH-
3ITOPCKON KOMIIAHUH.

3. CucremMarusupyer,
KIIACCU(PUIHPYET U
HPOTHO3UPYET BO3MOYKHBIC
HOBBIE YTPO3bL U PUCKU IIPU
pa3paboTKe, BHEPEHUH H
CONPOBOKICHUH
MPOrpaMMHOI0 00eCTICUeHUsI.

HATh TEXHOJIOTHH
OOJIBIINX JTAHHEIX, HC-
MOJIB3YIOIIUECS TTPH CO-
3JIaHUU UHTEIJUICKTYaTb-
HBIX HH(HOPMAITHOHHBIX
CHCTEM

YmMmerh Ha NpakTUKE
MIPUMEHATH TEXHOJIOTHUHI
OOJIBIIIMX JTAHHBIX, UC-
MOJIB3YIOITUECS TIPH CO-
31aHUU MHTEJUIEKTYallb-
HBIX HH(POPMAIMOHHBIX
CHCTEM

Ilpumep 3a1anus
OnuiuTe mporuece

IPUMEHEHUS TEXHUKH
WHTETPALMK U CMEIIIe-
HUS JAHHBIX IS CeTe-
BOT'O Mara3uH Beay-
LIEr0 TOPrOBJIIO B He-
CKOJIBKHMX COIl. CeTSIX U
B PO3HUILY.

Ilpumep 3ananus
Ucnons3ys ETL-npo-
1[ecce OCYIECTBUTE UH-
TErpaluio JaHHBIX JUIs
uH()OpPMAIMOHHOW  CHU-
CTEMBbI ONKMCAHHOTO Ce-
TE€BOU MarasuH

IIpuMepHBbIe BONIPOCHI AJIs1 HOATOTOBKH K IK3aMEHY

JIMTHUKU.

(RTE) B undpoBom OusHece

. Onpenenenue NpeIUKTUBHON OHM3HEC-aHATTUTUKHI
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[Tpumeps! unpopmarmonHo-ananutTuaeckux cucrem (MAC)

OTnuus B 00paboTKe CTPYKTYPUPOBAHHBIX M HECTPYKTYPUPOBAHHBIX TAHHBIX
CoBpeMeHHbIE TCHICHIIUY B Pa3BUTHH IIUPPOBOTO OM3HECa

OCHOBHBIE CTaJMHU SBOJIIOIIMOHHOTO Pa3BUTHUS MH(POPMAIIMOHHOW OM3HEC-aHa-

Cuctembl peanbHoro BpemMenu (RTS) u mpeanpusaTus peaqbHOro BpEMEHH




10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25,
26.
27,

28.
29.
30.

31.
32,

Poub conmanbHBIX Menua JJisl pa3BUTHs HHOOPMAIIMOHHON OM3HEC-aHATTUTHKU
Jluaupyromye MOCTaBIIMKH 00TAYHBIX IIATHOPM MPETUKTUBHON aHATHTHKH
Apxurektypa miaropm paciMpeHHON OU3HEC-aHATUTUKH

[ToHsiTMEe METaTaHHBIX

MHoromepHoe mpe/icTaBICHUE JaHHBIX

XpaHwiIia JaHHBIX U TH(QPOBOTO YIIPaBICHUS

[ToHsITHE M OCHOBHBIC TEXHOJIOTHN BOJBIINX JaHHBIX

OcHosHbIe 3a1aun Data Mining

[Tpumeps! ncnons3oBanus Data Mining B 6uznaece

Texuonoruu u 3amaun Text Mining

[enm u 3agaun Web Mining

[ToHsiTHE COLIMANBHOM CETH

OcHoBHbIe HamnpasiieHus Social Mining

OO6nacTh MPUMEHEHHS ¥ IPUHIIUAITBI KOTHUTOJIOTHH

OTnu4us CHCTEM UCKYCCTBEHHOTO OT CUCTEM €CTECTBEHHOTO MHTEIUICKTA
Omnpenenenne NBICS-TexHomoruu u ee cBsizb ¢ KOTHUTUBHOM HAYKOU
[ToHsITHE «CHIILHOTO UCKYCCTBEHHOTO MHTEIIICKTA)

[To3naBaTenbpHas MO/IETTh KHOSPHETHUECKOTO «YEPHOTO SIIUKAY
[To3HaBaTeNbHAS MOJIETTH KOTHUTUBHOTO «OEJIOTO SIIIUKAY

Omnpenenenre NpeUKTUBHOTO aHAIN3a U MPSAUKTHBHON aHAIMTUKH
[Tepeunciute OCHOBHBIC ATAITBI MPOIIECCa UCCIICIOBAHUS JaHHBIX

[Tpumepsl nprUMEHEHUS TPEIUKTUBHON aHAIUTUKY B OU3HECE
Benymme nocTaBuimKu CUCTEM MPEIUKTUBHOM aHATTMTUKHU

HeitpoceTu 1 ux mpuMeHEHHUE B TPOTHO3UPOBAHUHA
Pemienue 3anaun kiaccudukauy Ha OCHOBE MOJIEJIe HEMPOHHBIX ceTen

Pemenue 3amaun kinaccuduKkayy ¢ TOMOIIBIO IEPEBHEB PEIICHUI

33.IIpuHIHUIIBI TPOEKTUPOBAHUS IPEIUKTUBHBIX MOCIICH
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8. IlepeyeHb OCHOBHOWH W /IONOJHUTEJNbHON Y4eOHOW JMTEpaTyphbl,
HEe00X0AMMOI 1151 OCBOCHUS JUCHUILIHHBI

a) OcHoBHas JuTEpaTypa:

1. Kurosa O. B. Lludposoii 6usnec : yuebHuk. - Mocksa: UHOPA-M, 2021. -
418 c. — (Boicmiee o6pazoBanue: Maructparypa). - 9bC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1659834 (nara ooparenus: 09.02.2022). - Texcr
. DJIEKTPOHHBIN.

2. Epemenko, K. PaboTa ¢ qanubsiMu B 11000#1 cepe: Kak BEINTH Ha HOBBIHN ypo-
BEHb, UCTNOJIB3Yd aHAMUTHUKY: [IpakTmueckoe pykoBojctBo: BO. - Marucrparypa -
Mocksa: OOO "Anbnuna [Tabmumep”, 2019 - 303 c. — OBC Alpina Digital. -URL:
https://finunivers.alpinadigital.ru/book/19316 ; 5bC ZNANIUM.com.- URL:
http://new.znanium.com/go.php?id=1078503 (nata oopamenus: 09.02.2022). - Tekct

. DJICKTPOHHBIN.
0) lonoJiHUTeIbHAS JIUTEpaTypa:

3. ®opman, [Jx. Muoro mudp. Ananu3 60IbIINX JaHHBIX Tpu oMoy Excel /
JIx. ®opman; nepeoa ¢ anriuiickoro A. CokonoBoit. — Mocksa: AnbsnuHa [1a6mm-
mep, 2016. — 461 ¢ — OBC ZNANIUM.com.—  URL:
http://znanium.com/catalog/product/551044 (nara oopamienus: 09.02.2022). — Tekcr
. DJICKTPOHHBIN.

4. PomanbkoB, B. A. BBenenue B kpunrorpaduro : Kypc jekmmii / B. A. PomaHb-
KOB. — 2-¢€ u3j., ucnp. u gomn. — Mocksa : ®OPYM : UHOPA-M, 2021. - 240 c. —
(Beicmiee oOpazoBanume: bakamaBpuar). - DObC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1514566 (nata ooparenus: 09.02.2022). - Texcr

. DJICKTPOHHBIN.
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http://new.znanium.com/go.php?id=1078503
http://znanium.com/catalog/product/551044

Q. Ilepeyens pecypcoB HH(POPMALHOHHO-TEICKOMMYHUKALMOHHO!

ceTu «AHTEepHET», HEOOXOAUMBIX /IJIsl OCBOEHUSI JUCHMILIUHbI

10.

11.

12.
13.

14,

WudopmannorHHo-o0pazoBaTeabHbli mopTaa OHUHAHCOBOIO YHUBEPCHUTETA TIPH
[TpaButensctBe Poccuiickoit denepanuu http://portal.ufrf.ru/

CaiiT gemapTaMeHTa aHaIN3a JaHHBIX, IPUHATHS PEIICHUH U PHUHAHCOBBIX TEX-
HOJIOTHH.

DnekTponHas oubnmoTeka @uHaHcoBoro yHuBepcutera (Ob) http://elib.fa.ru/
(http://librarry.fa.ru/files/elibfa.pdf)

DnekTponHas Oubaroreka PuHancoBoro yHuBepcuteta (Ob) http://elib.fa.ru/
(http://library.fa.ru/files/elibfa.pdf)

DnexTponHo-0nOIHoTeuHas cucrema BOOK.RU http://www.book.ru

DneKTpoHHO-O0MOIMOTEYHas cucTeMa «YHuBepcuTeTckas oubimorexka OH-
JIAH» http://biblioclub.ru/

DIeKTPOHHO-0MOIMoTeYHas cucteMa Znanium http://www.znanium.com

«JlemoBast onyaiiH OuOMMOTEKa» wu3gaTenbcTBa «AusbnuHa [labmuiepy

http://lib.alpinadigital.ru/en/library

DIIEeKTPOHHO-0MOIMOTeYHAS cucTtemMa M37aTebCTBA «JIanby»

https://e.lanbook.com/

DIIeKTPOHHO-0MOIMOTeYHAS cucTeMa M37aTebCTBA «HOPAUTY

https://www.biblio-online.ru/

Hayunas snekrponnas Oudnroreka eLibrary.ru http://elibrary.ru

Cuctema KoMIbroTepHO# anredopsl Maxima http://maxima.sourceforge.net/ru/

PazButne TexHosmornu pacnpeneneHusix peectpos. M: LIBP, 2017, 1-16 Pe-
KM JIOCTyIHa:

https://www.cbr.ru/content/document/file/36007/reestr survey.pdf

TexHOMOTHA pacpeIeICHHOTO peecTpa: 3a paMkaMu OJjok4eiH. — [IpaBuTens-

CTBO. praBJICHI/Ie HAyKH. OtyeT rIaBHOTO HAay4YHOIr'0 COBCTHHKA HpaBI/ITCHL-

crBa Benukobpurtanun, 2015. — c. 1-88. — Pexum nocrymna:
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http://portal.ufrf.ru/
http://elib.fa.ru/
http://librarry.fa.ru/files/elibfa.pdf
http://elib.fa.ru/
http://library.fa.ru/files/elibfa.pdf)
http://library.fa.ru/files/elibfa.pdf)
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
http://lib.alpinadigital.ru/en/library
http://www.biblio-online.ru/
http://elibrary.ru/
http://maxima.sourceforge.net/ru/
https://www.cbr.ru/content/document/file/36007/reestr_survey.pdf

https://mpdblog.ru/wp-content/uploads/2017/07/bitkoin-tekhnologia-

raspredelennogo.pdf

15. Baird L. The swirlds hashgraph consensus algorithm: Fair, fast, byzantine fault
tolerance //Swirlds Tech Reports SWIRLDS-TR-2016-01, Tech. Rep. — 2016.

— Pexum gpoctyma: http://pages.cpsc.ucalgary.ca/~joel.reardon/blockchain

[readings/hashgraph.pdf

16. Buterin V. A next-generation smart contract and decentralized application plat-
form. White paper. — Pexum mocryma: https://cryptorating.eu/whitepa-
pers/Ethereum/Ethereum_white_paper.pdf

17. Buterin V. Ethereum white paper. GitHub repository. — Pexxum noctyna:
https://github.com/ethereum/wiki/wiki/White-Paper

18. Nakamoto S. et al. Bitcoin: A peer-to-peer electronic cash system. — 2008. —
Pexxum JOCTYyTIA: http://citeseerx.ist.psu.edu/viewdoc/down-
load?doi=10.1.1.221.9986&rep=repl&type=pdf

10. MeTtoanyeckue yKa3aHusi JJs1 00y4YAIOUIUXCS 10 OCBOECHHUIO THCIIH-
TUTHHBI

CamocrosiTenbHas paboTa CTYACHTOB MPOXOJAUT AYJUTOPHO W BHEAYJUTOPHO.
Opranuzanuu caMOCTOATENbHON pabOThI CIIYXKUT Yy4eOHO-TEMaTHUECKHUI TUIaH U3yye-
HUS TUCUUIUIMHBL. B 5TOM miaHe yka3zaHa TeMaTuKa JICKIUH, MPAKTUYECKUX 3aHITHH,
BOIIPOCHI U 3a1aHUs JIsl CAMOCTOSITEIbHOTO U3y4YECHUSI.

JlomarniHue 3aiaHus CJIeTyET BBIMOJHSThH PETyJISIPHO MIPH MOJATOTOBKE K MIPAKTH-
YecKUM 3aHATUSAM. KOHTpOJb BBIMOTHEHUS JOMAIHUX 33/IaHUl OCYILIECTBIISIETCS B
X0J1€ MPAKTUYECKUX 3aHATUM B IIPOIIECCE BEHIODOPOYHOTO COOECEOBAHUS.

11. TIlepeyeHb MHGOPMAIMOHHBIX TEXHOJIOTHIi, MCIIOJIb3yeMbIX IPH OCY-
LIEeCTBJICHUH 00pa30BaTEJIbHOIO MPOLECCa 10 AUCHUILIMHE, BKJIKOYas NepeYeHb
HE00X0AMMOro NMPOrpaMMHOro odecnevyeHuss U HHGOPMAUMOHHBIX CIPABOYHBIX
CUCTEM

11.1 KoMmJIeKT JMIEH3MOHHOI0 IPOrPaMMHOI0 obecneYeHust

1. Windows, Microsoft Office.
2. Autuupyc Kaspersky
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https://mpdblog.ru/wp-content/uploads/2017/07/bitkoin-tekhnologia-raspredelennogo.pdf
https://mpdblog.ru/wp-content/uploads/2017/07/bitkoin-tekhnologia-raspredelennogo.pdf
http://pages.cpsc.ucalgary.ca/~joel.reardon/blockchain/readings/hashgraph.pdf
http://pages.cpsc.ucalgary.ca/~joel.reardon/blockchain/readings/hashgraph.pdf
https://cryptorating.eu/whitepapers/Ethereum/Ethereum_white_paper.pdf
https://cryptorating.eu/whitepapers/Ethereum/Ethereum_white_paper.pdf
https://github.com/ethereum/wiki/wiki/White-Paper
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.221.9986&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.221.9986&rep=rep1&type=pdf

11.2 CoBpeMeHHble npodeccuoHaTbHbIe 0a3bl JAHHBIX U MH(pOPMALHOH-

Hbl€ CIIPABOYHbIE CHCTEMbI
1. UndopmarmonHo-nipaBoBas cuctema «I['apant»

2. Undopmanmonno-npaBoBas cucrema «Koncynbrant [lmocy»

3. DnexrponHas sumkioneaus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema KOMIUIEKCHOTO packpeituss uH(popmamuu «CKPUH» -
http://www.skrin.ru/

11.3. CepTuduuupoBaHHble NMPOrpaMMHbIe M anmnapaTHble CpeAcTBa 3a-

INIMTbI I/IH(l)OpMalll/II/l — HE l/lClIOJIb3yIOTCﬂ
11.4. Azure ML

11.5. R u RStudio
11.6. Anaconda u Python

12.  Onucanue MaTepuaATbHO-TeXHUYECKOMH 0a3bl, HEOOXOAMMO¥ 11
OCyLLeCTBJICHHS 00pa30BaTEIbLHOI0 MPOLEcCa 110 AUCHHUIIMHE

JI71st ocCBOCHHMS AUCITUTUIMHBI HEOOXOAMMO J1I000€ BHIYMCIUTEIEHOE CPEACTBO —
KOMIbIOTEpP, cMapThoH wiK 1aHmeT. [[peanoyTuTe bHO UCTOIb30BAHUE KOMITBIO-
Tepa. [Ipr 3TOM BO3MOXXHO HCHOJIb30BAHUE KOMITBIOTEPOB KOMITBIOTEPHBIX KJIacCax
YHUBEPCHUTETA.

Bce uzydaemble TEXHOJIOTUU AOCTYMHBI HA JIUYHBIX YCTPOWCTBAX CTYIAEHTOB B

mo00M TOYKe, TJIe 10CTyHa ceTh IHTepHeT.
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http://ru.wikipedia.org/wiki/Wiki
http://www.skrin.ru/

