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1. HEJIM 1 3ATAYHN OCBOEHUA TUCHUIIJINHBI

1.1 lleab ocBOEHUA TUCIHUILINHbBI

Kypc «Ob6paboTka OONbIIMX JAaHHBIX)» HMEET CBOEH IeNnbl0: (POPMUPOBAHHE y CTYICHTOB
npodecCHOHAIbHON KOMIIETEHIIMN B 00JIaCTH pa3paOOTKH M UCIIOJIb30BaHUS CUCTEM 00pabOTKH H
aHamm3a OONBIIMX MAacCCHBOB JaHHBIX. /laHHAs Ieb COOTHOCHTCS C IIENIbI0 00pa3oBaTEeIHHON
MPOrpaMMOi B YaCTHOCTH C TEXHOJIOTHI pa3pabOTKH CHeIUaTN3HPOBAHHBIX TPOrPAMMHBIX CHCTEM,
OTBEUAIOMIMX 3a 00pabOoTKy OONBIIMX MaHHBIX. V3ydeHWe MaHHOW JUCIUIUIMHBI TOTOBUT
BBIMMYCKHHKA K BBITTOJHEHUIO CIEAYIOMNX MPOeCcCHOHATbHBIX 3a/1a4:

. [TocranoBka 3a7jaun aHaIHM3a TaHHBIX.

. [IpenBaputenbHast 00pabOTKa JAHHBIX.

. Buzyanusanus qaHHBIX.

. Pa3pabotka, peanuzainus 1 IPUMEHEHNE METOJIOB HHTEIICKTYaJIbHOTO aHaIN3a TaHHBIX K

OOJBIIMM MacCUBaM JIaHHBIX.
. [IpencraBienue pe3yibTaTOB pabOTHI.

1.2 3agaum AMCUMILIAHBI

OCHOBHBIE 32/1a41 OCBOCHHSI TU CLIUTUINHBI:

CTyneHT JODKEH 3HATh METObl aHallM3a U XpaHEHUs OOJpIHX 00BEMOB JAAaHHBIX, STAIlbl
JKU3HEHHOTO IIMKJIa O0paOOTKM OOJIBIINX [aHHBIX, S3BIKM, HauOoyiee MPUCIOCOOJICHHBIC ISt
00pabOTKM M AHAIUTUKU OOJBIIMX JaHHBIX, CHOCOOBI OpraHM3allMM XpaHEHWs W JIOCTyHa K
OONBIINM JTAaHHBIM;, YMeThb BBIIIOJHSTH JJIEMEHTHl aHAIM3a JAHHBIX W HMHTEPIPETHPOBATH
pe3ynbTaThl, paznuyaTth xapaktepuctuku SQL u NoSql BJl, dopmynmpoBats anroputmsel B
napagurme MapReduce, BbIOpaTh MOAXOASIINN HHCTPYMEHT aHaju3a OONbIINX JaHHBIX, BEIOPATh
MOIXOSIIYI0 TEXHOJOTHIO XPaHEHHsI OOJIBINX JAHHBIX., BJAAAeTh MaTEMAaTHYCCKIMH METOIaMHU
aHaJM3a JaHHBIX, I3bIKAMHA U KOMITBIOTEPHBIMH METOJIJaMU 00pabOTKH.

1.3 MecTo TUCHUILTUHBI (MOYJIS1) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Kypc «O6paboTka 00bIIMX JAHHBIX» OTHOCUTCS K 0a3oBoi yacTtu Osoka b1 nucrumnana
JuctuniarHel (MOIYIIH).
st u3y4yeHus: TMCUUILIMHBI CTYACHT JOJDKEH BJIaJIeTh 3HAHUSIMHU, YMEHUSAMHU U HaBBIKAMU
10 JUCIUILINHAM:
JluckperHnass marematuka, Anredpandeckue CTpyKTypbl, OCHOBBI MPOrpaMMHUPOBAHUS, AJTOPHUTMBI
BBIYMCIUTENbHON MaTeMaThKd, KOHCTpyWpoBaHHME aIrOPUTMOB M CTPYKTYp JHaHHBIX, Teopus
aJTOPUTMOB M BBIYUCIUTEIBHBIX MpoleccoB, OCHOBBI TEOPUHM BEPOSTHOCTEH M CTATHCTUYECKUX
METOJIOB, AJITOPUTMBI U CTPYKTYpbl JAHHBIX, MaTemaTH4ecKas JIOTUKAa U TEOpHUs aJrOPUTMOB,
NHTeekTyalbHbI aHAIU3 JaHHBIX.
3HaHUsA, TOJydyaeMble NpPU H3YUYCHHH IUCHUILTUHBI «OO0paboTka OOJBINMX JAaHHBIX)
UCIOJIL3YIOTCS TPH HM3YYCHHH Npo(ecCHOHANbHBIX IUCHUIUIMH PacrpenencHHble 3aavydl |
anroput™bl, IIporpaMMmupoBaHre B  KOMIBIOTEPHBIX ceTsix, OOJIauHble  BBIUKCICHUS,
MyJIbTHareHTHBIE CHCTEMBI, @ TAKXKE JJIs pa0OT HaJl JUTJIOMHON M MarucTepcKor paboToM.

1.4 TlepeueHb IUIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHs 10 JUCHHUILINHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTaTaMH 0CBOEHHsI 00Pa30BaTeIbHOI MPOrpaMMbl.
W3ydenue nanHoi y4eOHOM TUCIUILUIMHBI HATPABJICHO HA (hOpMUpOBaHUE Y O0YJAIOIINXCS
CIIEAYIOMUX MPOodecCHOHATBHBIX KOMIIETEHIINI U COOTHECEHHBIX ¢ HUMH HHAMKATOPOB
nocTmkennst komnerennmii: OIIK-2; OIIK-3; ITK-5; ITK-6.



Pe3yabTarsl 00yyeHHs: 10 JMCHUILINHE

Konx m HauMeHoBaHnMe HHANKATOpPA™ 3Haem, ymeem, g1aoeem (HAGbIKU W/ U ONbIM
y y

oesamenvHoCmu))

OIIK-2 CnocoGen NpuUMEHATh KOMIBbIOTEPHbIE/CYNEPKOMIILIOTEPHBIE METO/bI, COBPEMEHHOE
IPOrpaMMHOE OOECIIEYEHHE, B TOM YHCJIE OTEYECTBEHHOrO MPOMCXOKIECHHUS, JUIS PELICHHs 3a1a4u
PO eCCHOHALHOM JESITEIbHOCTH

OIIK-2.1. 3Haer OCHOBHBIE MMOJIOKEHUS U 3Haer craHgapThl 00padOTKH M aHaIM3a OOJIBIIIMX
KOHIIEMIIUY B 00JaCTH MPOrPaMMHUPOBAHHUS, JAHHBIX, U TPeOOBaHUs, CBSI3aHHBIE C CO3/IaHUEM
ApXUTEKTYPY A3BIKOB POTPaMMHUPOBAHUS, u ucnonbzoBanneM SQL n NoSQL  cucrem
TEOPUU KOMMYHHUKAIMHU, 3HAET OCHOBHYIO XpaHeHHUst 1 00pabOTKH AaHHBIX

TEPMHUHOJIOTHIO, 3HAKOM C COEPKAHUEM
Enunoro Peectpa Poccuiickux nporpamm

OIIK-2.2. 3naeT 0cOOEHHOCTH S3BIKOB Hcnonp30BaTh COBpeMEHHBIE HHCTPYMEHTAJIbHBIE

IporpaMMHUPOBaHUs, TECOPHUIO AITOPUTMOB, N BbIYUCIIUTCIIBHBIC CPCICTBA — SA3bIK dHAJIN3a

YMEET COCTABIIATH POrPAMMbI JMAaHHBIX R, OCyIIeCTBIISATh MOCTAaHOBKY 3a/1a4
aHaJaM3a JaHHBIX, BU3YaJIU3aLUI0 UHTEPIPETALUIO
pE3yIbTaTOB

OIIK-2.3. UmeeT npakKTUYECKUH OIBIT Brnaneet cnocobHOCTBHIO cOOMpaTh, 00pabaThIBaTH

peueHus 3aj1a4u aHajan3a, HHTerpanuu W UHTCPIIPETUPOBATH JAaHHBIC COBPEMECHHBIX

PA3JIMYHBIX THIIOB IPOrPAMMHOTO Hay4HBIX UCCIIEIOBAHU, HEOOXOIUMBIE /IS

¢)OpMI/IpOBaHI/I}I BBIBOJIOB 11O COOTBETCTBYIOIIIUM
HAaYYHBIM HCCJICIOBAHUAM

oOecrieueHus1, aHaIM3a TUIIOB KOMM YHUKAIIHI

OIIK-3 Cnocoben k pa3pabOoTKe alrOPUTMHUECKMX W MPOTPaMMHBIX pelIeHH B o0Jactu
CUCTEMHOTO M MPUKJIATHOTO MPOrpaMMHUPOBAHMS, MATEMATUYECKUX, HWH(OPMALMOHHBIX H
MMUTAIIMOHHBIX ~ MOJENel, CO3AaHMI0 HMH(POPMALMOHHBIX PECYpCcOB  IJIOOAJbHBIX  CETEH,
00pa30BaTEIbHOI0 KOHTEHTA, IPUKJIAIHbIX 0a3 JaHHBIX, TECTOB U CPEJICTB TECTUPOBAHUS CUCTEM U
CPEICTB Ha COOTBETCTBUE CTAHAPTaM U HCXOJHBIM TpeOOBaHUSIM

OIIK-3.1. 3Haer METOIbl TEOPUH AJTOPUTMOB, | 3HAET MATEMATUYECKUE METObI AaHATIN3A TAHHBIX,

METOJIbl CUCTEMHOTO U TIPHKJITHOTO METO/Ibl U TIPUKJIaIHbIE S3bIKK I Pa3padoTKH
IPOrpaMMHPOBAHUsI, OCHOBHBIC ITOJIOKEHNUS U | MPOTrPaMMHBIX pEIIeHHH B 001acTH 00paboTKH
KOHLIENIIMU B 00JIACTH MaTEMaTUYECKHX, OONBIINX JaHHBIX, MATEMaTHUECKHX,
MH(GOPMAIIMOHHBIX ¥ IMHTAIIMOHHBIX MOJIeJIeH; | WH(GOPMAIIMOHHBIX U MMHTAIIMOHHBIX MOJIETICH.
OIIK-3.2. YMeeT COOTHOCUTH 3HaHUS B YMeeT KOpPpEKTHO MOCTPOUTb  apXUTEKTYpPYy
00JIaCTH MTPOrPaMMHUPOBAHUS, MHTEPIPETAIMIO | KPOCCILIAT(HOPMEHHOTO TIPUIIOKCHUSI.
NPOYUTAHHOTO, ONIPEIEIATh M CO3/1aBaTh Peamm3oBath Iporpammy, BKJTIOYATOIIYIO
UH(POPMAIIMOHHBIC PECYPCHI IT00ATBHBIX peaM3aInio CEHCOPHO-MOTOPHON KOOPAWHAIIUH U
cerell, 00pa3oBaTeIbHOr0 KOHTEHTA, CPEICTB MPOCTPAHCTBEHHOTO MO3UIIMOHUPOBAHNS,
TECTUPOBAHUS CUCTEM AJITOPUTMBI U3BJIEYEHUS U O0OpabOTKH JaHHBIX,

BKJIFOYasi BO3MOXHOCTH AaBTOHOMHOI'O NMPUHSATHS
pelierni Ha ocHoBe NN.

OIIK-3.3. UmeeT npakTHYECKHI1 OMBIT Bnaneet si3plkaMu CHCTEMHOIO U MIPUKJIIATHOTO
MIPUMEHEHUS Pa3pabOoTKK MPOrpaMMHOI0 IPOrpaMMHPOBAHUS JIJIs1 Pa3paboOTKu
obecreueHus. MaTEeMaTUYECKUX, HHPOPMAIIMOHHBIX U

UMMTAILMOHHBIX MOJIeNeH, 1711 00paboTKH
MH(OPMAILIMOHHBIX PECYPCOB INI00aIBHBIX CETEN U
MPUKJIATHBIX 043 JaHHbBIX.

IIK-5. CnocobeH ucnojib30BaTh 3HAHUE OCHOBHBIX METOJOB HCKYCCTBEHHOIO MHTEJUIEKTa B
nocueaytomeil  npodeccuoHaIbHOW — JIEATEIbHOCTH B KAayeCTBE HAyYHBIX COTPYAHUKOB,
npenojaBaTeseil 00pa3oBaTeIbHBIX OPraHU3alii BHICIIEr0 00pa30BaHuUsl, MHKEHEPOB, TEXHOJIOT OB.

[1K-5.1. 3naeT ocHOBHbIE MPUHIUIIBI U MeTOABl | CoBpeMeHHbIE SI3BIKU U CPEACTBa 00paboTKU

aHanIM3a JaHHBIX IBIHHBIX (136K R, Python), mpuknanxeie
OMOIMOTEKH /7S aHAJIM3a JAHHBIX

[1K-5.2. YMeeT npuMEHUTh METO/IbI aHAIN3a YMeeT NpUMEeHUTh COBpeMEHHbIE A3bIKH (R 1




Kon u HaumeHoBaHUMe MHIMKATOPa™

Pe3yabTarsl 00yyeHHs: 10 JMCHUILINHE
(3Haem, ymeem, énadeem (HABbIKU U/UTU ONbIM
oesamenvHoCmu))

JAHHBIX ¥ MAIIMHHOTO O0YYCHUS JIJIsl PEIICHUS
3a/1a4 mpodeccruoHaaIbHON IeITeIbHOCTH

Python) u npukinagHbie OMOIUOTEKH IS
aHaNM3a JaHHBIX, CHOPMYIMPOBATh HAYIHYIO
TUIOTE3y U IPOBEPHUTH €€ TOCTOBEPHOCTH

[1K-5.3. UMeeT npakTUYeCKHil ONBIT
MIPUMEHEHUSI METOJIOB HCKYCCTBEHHOT O
WHTEJIICKTA JIJIS TOTYYCHHSI HOBBIX
AQHAMTUYCCKUX PE3YJbTATOB B PCIICHHUH
3a/1a4 mpodeccuoHaIbHON NeITeIbHOCTH

Brnaneer cpeactBamu cOopa, 00paboTKH U
aHanM3a OOJBIINX TAHHBIX, CPEACTBAMH OI[EHKU
3¢ (HEKTUBHOCTH PEIICHUMA

1 UCKYCCTBCHHBIX CUCTCM.

IIK-6. CriocoOGeH BBISBUTH €CTECTBEHHOHAYYHYIO CYHIHOCTh Mpo0JieM, BO3HUKAIOIIUX B XOAE
npoecCHOoHaNbHON EATEIbHOCTH B 001aCTH MOAECTUPOBAHUS U aHAIN3a CIOKHBIX €CTECTBEHHBIX

[TK-6.1. MeTtoab! pa3paOOTKH OpUTHHAIBHBIX
aJIrOPUTMOB ITPOrPAMMHBIX PELIEHUH C
UCIOJIb30BaHUEM COBPEMEHHBIX TEXHOJIOT UM
aHaJIM3a JAaHHBIX U MAIIMHHOIO 00y4eHUs

3HaeT METObI pa3padOTKU OPUTHHAIBHBIX
aJITOPUTMOB MPOTPAMMHBIX PEIIEHUH C
HCIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOT Ut
aHaJM3a JaHHBIX U MAIIMHHOTO O0y4eHUS

[1K-6.2. YMeeT npuMeHATh B IPAKTUYECKOI
JeSTEIbHOCTH ITPOrPaMMHBIE PELLICHUS C
UCIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTUI
aHaJIN3a JAHHBIX ¥ MALIMHHOTO 00yUeHHsI

YMeer npuMeHsTh B IPAaKTUYECKOU
JEeSATENbHOCTH IPOrpaMMHBIE PEILIEHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTUI
aHaJIM3a JaHHBIX M MALIIMHHOIO 00y4YeHHUs

IIK-6.3. BnageeTr HaBBIKAMHU JISKOMIIO3HIIHH,
(dhopMaM3aIKK MpoIeccoB U 00BbEKTOB IS
WCIIOJIb30BAHUS MHTEIEKTYaJIbHBIX
IIPOrPaMMHBIX PEIIEHUN

Bnaneer HaBbikamu cOopa (hOpMUPOBAHHUS
CcOOCTBEHHBIX 1aTACETOB, HABLIKAMH
JICKOMITO3UITNH, (hOpMaTH3AIMH ITPOLECCOB H
00BEKTOB JJI MCIIOIL30BaHUS
HMHTEJUICKTYITbHBIX MIPOTPAMMHBIX PEIICHUN

B pe3ynbraTe nzyueHus JUCHUIUIMHBL y CTyJeHTa (OPMHUPYIOTCS:
- mpenctaBiieHHs O eHOMeHe OOJIbIIMX JaHHBIX, O HAYYHBIX M TEXHHYECKHX MpodiiemMax U
BO3MO)KHOCTSIX, CBSI3aHHBIX C X MOSBICHUEM, O TPEHaX B 00JIACTH TEXHOJOTUI XpaHEHHs U

aHajau3a OOJBIINX JaHHBIX;

- 3HaHUA MPUYUH BO3HUKHOBEHUS TPeHJa OOJbIIMX JAaHHBIX, MPOIECCOB aHalu3a OOJBIINX
JTAHHBIX, OCHOBHBIX MTOJIXOZ0B K 00pa0boTKe OOJBIINX MaCCUBOB JaHHBIX, OCHOB si3bIKa R;

- yMmeHHus (OpMyIHpOBaTh adropuTMbl B mapamurme MapReduce, BbIOpaTh MOIXOISAIINit
MHCTPYMEHT aHajiu3a OOJIbIIMX AAHHBIX, BBIOpPAaTh MOAXOASIIYI0 TEXHOJOIHMI0 XPaHEHUS

0O0JIBIIINX JaHHBIX.

Tabnuua 1. IIpodeccnonaibHble KOMIIETEHIIUU CTYIEHTA

Ne |Uupekc | CopnepkaHue KOMITETEHIIUA B pe3synbraTe nzydeHus yaeOHON TUCIUTUTMHBI 00Yy4aroIne
ILII. | KOMIIE- (v ee yacTh) JIOJIKHBI
TEHITUU 3HATh yYMETh BJIAJICTh

1. | OIIK-2 |CrocobeH mpuMeHSTh CTaHJAPTHI WCIOJB30BaTh CIIOCOOHOCTBIO
KOMITBIOTEPHBIC/CyTIep- 00paboTKH U COBpPEMEHHBIC coOuparsb,
KOMIIBIOTEPHBIC METOJIBI, aHaim3a OONBIIMX | HHCTPYMEHTAJbHBIE | 00pabarhiBaTh U
COBpPEMEHHOE JAHHBIX, U 1 BBIYKMCIIMTEb- HUHTEPIPETHPO-
MIPOrpamMMHOE TpeboBaHus, HBIE Cpe/ICTBA (B BaTh JIaHHbIC
obecrieyeHue, B TOM YHUCIIC CBSI3aHHBIC C COOTBETCTBHH C COBPEMEHHBIX
OTEYECTBEHHOTO CO37IaHUEeM npoduiem HAYYHBIX
TTPOUCXOMKICHHUSI, JIIIS Y UCTIOJIB30BaHUEM | TIOATOTOBKH), YCCJIC/IOBAHUIA,
peleHus 3ana4 SQL n NoSQL OCYLIECTBIIATh HEOOXOAMMEBIe
npodeccroHaNIbHOM CHCTEM XPaHEHUS U | MIOCTAHOBKY 3a/a4 Juist hOpMHPOBa-




JeSITEIIbHOCTH 00paOOTKM TaHHBIX | aHAJIM3a JaHHBIX, HUS BBIBOJIOB 110
BU3YyaJIM3aIHIO COOTBETCTBYIOIIN
MHTEPIPETAIHIO M Hay4YHBIM
PEe3yJIbTaTOB M CCIIEIOBAaHUSIM

OIIK-3 CriocoGen Kk paspaboTke MaTeMaTHYECKUe BBITIOJTHATE COOp M | SI3BIKAMH
ANTOPHTMATECKHX 1 METO/IbI aHAJN3a aHaJN3 IaHHBIX, B CHCTEMHOTO U
[pOrpaMMHBIX pemerui B |ARHHBIX, METOBI 1 TOM YHCJIE U3 CETH | MIPUKIIAHOTO
OGIIACTH CHCTEMHOrO I NpUKJIaaHbIe s3pIKH | VIHTEpHeT, POrpaMMHUPOBAHU
NPHKIAIHOTO JUISL pa3paboTKH POU3BOMIUTH s IS pa3paboTKH
[IPOrPAMMHPOBAHHS, MPOrPaMMHBbIX WUHTEPIPETAINIO 1 MaTeMaTHYEeCKUX,
MATeMATHIECKHX, pemIeHuii B 001acTH | OIEHKY UH(OpPMAITOHHBIX
HH(OPMAITHOHHBIX H 00paboTKK OONBIINX | MOTYYEHHBIX W MMHTalHOH-HbIX
MMUTATAOHHEBIX MOTENEH, JTAHHBIX, pe3yIIbTaToB MoJenen, s
CO3IaHMIO HEDOpMAIHOHHbIX [MATEMATHIECKHX, 00paboTKn
PECYPCOB TIIOBATBHBIX CETEi, MHPOPMALTMOHHBIX U MHPOPMAILIMOHHBIX
06pa30BATEIBHOTO KOHTEHT, | 1 1 AaLHOHHBIX pecypcoB )
NpUKTATHBIX 6a3 nanmpx, | MOASHCH r700aJIbHBIX CeTe
TECTOB M CPEIICTB Y MIPUKJIAIHBIX 0a3
TECTUPOBAHUS CUCTEM U AAHHBIX.

CPEJICTB Ha COOTBETCTBHE
CTaH/apTaM 1 UCXOAHBIM
TpeOOBaHUSIM.

IIK-5 CriocoGeH MpHMEHsTS B CoBpeMeHHbIe MPUMEHUTD BIIAJICET
IpObecCHOHATBHOI SI3BIKM U CPEICTBA | COBPEMEHHBIE SI3BIKU | CpeICTBaMH cOopa,
NIESITEBHOCTH COBPEMEHHEIE obpabotku aeiHHEbIX | (R 1 Python) u 00paboTKu U
SI3BIKH TIPOTPAMMHPOBAHNS H (s1361k R, Python), MPUKJIaTHBIC aHaJM3a OOJbIIMX
METOMIBI MTAPAJITEITHHOM MIPHUKJIATHBIC OUOIMOTEKA I IAHHBIX,
0GPABOTKH JIAHHBIX, OHOMMOTEKHN IS aHa3a JaHHBIX, cpeacTBamMu
OTIEPAIHOHHBIE CHCTEMBI, aHaJM3a JaHHBIX chopMyIHpoBaTh OLICHKH
ANIEKTPOHHBIE OMOINOTEKH U HayqHYO THIOTE3y a(bq)eKTI’fBHOCTH
HIaKeThI POTPaMM, CETEBbIC 1 IPOBCPUTD CC PCLICHIH
TEXHOJIOTHH. AOCTOBCPHOCTE

MK-6. CII0COGCH BEISBHTE 3HaeT METOIbI YMeer npuMeHATh B | Birageer HaBbIKaMu
€CTECTREHHOHAYHYIO pa3paboTku MPaKTUIECKOMN cbopa
CYIHOCTS TPOGIIeM, OPUTHHAIIBHBIX JeSITEIIEHOCTH bopmupoBaHHSs
BOSHUKAIOLIIX B XOJIe QJITOPUTMOB porpaMMHBIE COOCTBEHHBIX
IPOBECCHOHATHHOR MpOTrPaMMHBIX petieHus ¢ JIaTaceToB,
JIeATEIbHOCTH B 06/ACTH pemieHuii ¢ UCTIONTb30BAaHUEM HaBBIKAMHI
MOJeIMPOBAHHS 1 aHam3a | ACTIOb3OBAHAEM COBPEMEHHBIX JICKOMITO3HULIIH,
CIOKHBIX CCTECTBCHHBIX I COBPEMEHHBIX TEXHOJIOTHH aHaym3a | (hopMaau3anuu
HCKYCCTBEHHBIX CHCTEM. TEXHOJIOTHH JAHHBIX U HPOLIECCOB U

aHaJM3a JAaHHBIX M | MAIIMHHOTO 00BEKTOB IS

MAaIITMHHOT O 00y4eHus UCIIOJTb30BAHHS

00yueHus MHTEJJIEKTyaIbHBIX
MPOrpPaMMHBIX
penieHui

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

2.1 Pacnipeaesienne TPyA0E€MKOCTH JUCUMILJIMHBI 110 BUAaM padoT

O61mas Tpy10EMKOCTh JIMCHUIUIMHBI cocTaBisieT 4 3a4.ex. (144 yacoB), X pacnpeeneHue mo
BHJIaM paboT IpecTaBieHo B Tabimie (015 cmydenmog ODO)




Bun yuebHoit paboTsl Bcero Cemectpsl
4acoB (4acer)
6
KonrakTHasi paboTa B TOM uncie: Hay 144
AyauTopHbIe 3aHATHA (BCEro): 68,3 68,3
B Tom uucne:
3aHATHS JICKUMOHHOTO THIIA 32 32
3aHATHS CEMHUHAPCKOT0 THITA (CEMUHAPBI, TPAKT. 3aHITHS)
JlabopaTopHbIe 3aHATHS 32 32
HNHuas koHTpoJbHAs paboTa
KoHTpoine camocTosITenbHOM paboTh 4 4
[Tpomexxyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeqbHas padoTa, B TOM 4YHUCJIe 31 31
B Tom uucne:
KypcoBas paboTta
Ilpopabomka yuebnoco (meopemuuecko2o) mamepuana 12 12
Buinonanenue unousudyanvuwix 3a0anuii (no02omosxka 16 16
Cco00OWeHUl, npezenmayuti)
Peghepam
Iloocomoska k mexyujemy KOHMPOJIO 3 3
KonTpoJn:
[TonroToBka K SK3aMEHY: 447 447
OO0wias TpyI0eMKOCTh gac 144 144
B T.4. KOHTaKTHas pabora 68,3 68,3
3a4. efl. 4 4

2.2 CTpyKTYpa AUCHHUILIUHBI:

Pacnpenenenue BugoB yaeOHOM pabOThI U KX TPYAOEMKOCTH I10 pasienam
TUCIUTUIMHBL. Pazenbl nucuIummHbL, U3ydaemMbie B _6_ cemecTpe (ouHas ¢hopma)

KoaugectBo wacoB

Bueaynut
Ne HanmenoBanue paznesnos AyAHTOpHaZ OpHasl
Bcero pabota paora
J |KCP | JP | CPC
Beenenue B 6osbmme ganubie. [lonstue Data
Minig.
1. |TIpukmamHbie HHCTPYMEHTHI 1S paboTsI ¢ Big 12 4 4 4
Data. Texuoaorust MapRaduce. Hadoop.
TexHosornm aHajau3a JaHHBIX:
JKvi3HEeHHBIH LUK aHaIM3a OOJBIIMX JaHHBIX,
o |CTAHIAPTEL. JlecKpUNTUBHBIN aHAJIH3. 12 4 4 4
3. |Anroput™msl KiaccupUKaLUHU, KJIaCTepU3aLUH. 52 | 16 4 16 16
[TonsTHE KOPPENALUU U PETPECCUOHHBIN aHAIIN3.
TectupoBanue runore3. KOrHUTUBHBINA aHAIIN3
JaHHBIX. Busyanuzanus 6071bIIMX JaHHBIX.
4. |AHanuTHKa JaHHBIX Ha OOJBIIMX rpadax 12 4 4 4
Texnosioruu xpaHeHus 60J1bIIMX JTAHHBIX.
5. |Pacmpenenennsie xpanumuina, NoSql 9 4 4 1
XpaHWIUIIA, KIACCH(UKALINS ¥ TIPUMEPHI.




Hmoeo no pazoenam oucyuniumul: 9 32 4 32 31
HUKP 0,3
Hmoeo: 99,3
Konmponw 447
Hmoeo no oucyuniune: 144

[Tpumeuanwne: JI — nexiun, KCP — KOHTpoNbHBIEC U caMOCTOsTeNbHBIE paboThl, JIP — mabopaTopHbIe
saasTus, CPC — camoctosaTensHas pabota crynenra, J-moknmaa, PI'3 — pacuetHo-rpaduueckoe
3a/laHHE.

2.3 Coneprxkanue pa3iesioB JUCHUIIUHbBI:

2.3.1 3audaTHA JeKIMOHHOT0 THIIA

Ne HaunmenoBanue Conepxanue pasaena @opma [Pa3pabor. ¢
pas- pasnena TEKYILETo[y4acTHEM
nena KOHTPOJIA [IPEICTABH-

reneit paboTo-
naTesen
1 2 3 4 S)
1 | Benenune B IIpeanocbliku popmupoBaHus TPeHIA JIP
0oJibIIME 00JIBIIMX TAHHBIX
JaHHLIE. * OCHOBHBIC BBI30BBI OOJILIIUX JaHHBIX (4V)
[Tonstue Data * OmnpeneneHue TepMuHa "00JbIIME JaHHbIE"
Minig. » BasoBoe npenacrasinenre o Map Reduce u
[Mpuknanasie Hadoop
UHCTpyMeHTHl i1 | ® [IpencraBinenue o pabore aHaIUTHKA
paboTtsl ¢ Big HNHcTpymeHTHI 1011 00padOTKHU 00JIb KX
Data. JTAHHDBIX
TexHonorus * 3HaKOMCTBO C SI3bIKaMHU U NPUKJIAAHBIMU
MapRaduce. nakeTamu JiJisi 00pabOTKH OONBIINX JaHHBIX.
Hadoop. * PaccMoTpeHune o01iei KOHIENINH U
CHHTaKcHca s3bIka R (mpumepsl).
2 | TexHosoruu AHaJIUTHKA 00JBIINX JaAHHBIX, JIP

aHAJIM3a JAHHbIX:
JKU3HEHHBIN UK
aHanu3a OOJBIINX
JaHHBIX,
CTaH/APTHI.

= [Ipomecc aHanUTHKN

* CrangapTsl KM3HEHHOIO LIuKJIa Big
Data: CRISP-DM

KOorHuTHUBHBIN aHAJIU3 JaHHBIX

* Bgegenue B Data Mining — nonsTue,
CTPYKTYypa, COCTABJISAIOIINE U
COITYTCTBYIOIIIE HAYKHU.

* 3amaun Data Mining u crnoco0sl ux
pemenns. Kiaccudukanus MeTon0B
DM.

» O6nactu npumenenust DM.

=  Kiaccel cuctem DM,

= Jlpomecc HakomJeHHS M aHaIM3a
JAHHBIX: A30yka KOTHHUTHBHOTO
aHanau3a.

[ToHsiTHE CTATHCTHYECKOTO OOYUECHHUS,

napaMeTpUdecKiX U HermapaMeTPHIECKUX

METOJIOB aHAJIM3A.




AHAMIUTUKA 00JbIIMX JAHHBIX.

MaremaTu4yeckasi CTATHCTHKA

OCHOBHBIE [TOHATUSI CTATUCTUKH U

JIECKPUIITUBHBIN aHAIU3

= [lIkanbl U3MEPEHUI.

* ['eHepasibHasi COBOKYIHOCTb U BBIOOPKA.

= HopmMmanbHoe pacnpenesnenne. Y poBeHb
CTaTUCTHUYECKON JJOCTOBEPHOCTH.

= (CBoiiCTBa ONUCATENBHBIX CTATUCTUK
(JeckpunTUBHBINA aHATU3)

* BusyanbHoe npencTaBieHUE JaHHBIX

*  Mepbl U3BMEHUYUBOCTH

ANTopUTMBI
KJIacCU (PUKAIUH,
KJIAaCTEepU3AIUU.
Ilonsarue
KOppEJSIIUU U
perpeccuoHHbII
aHaJns3.
TectupoBanue
THIIOTE3.
KorautuBHbIH
aHaJu3 JaHHBIX.
Buzyanuzaius
OOJIBIINX JaHHBIX.

Metoasl DATA MINING
= Jlannble & 3HAHUS
» Tunosslie 3amaun Data Mining
* (OOyuaeMble U HeOOy4aeMbI€ 3a/1auu
»  JKwusnennsnii nukn npoexkra DM
» Maremarudeckuii anmapat DM
= Crangaptel DM
3agaun kiaccupuKanuM U KiacTepu3anuu
= MeTox ONOPHBIX BEKTOPOB
= Naive Bayes
= Desisison Tree
= RandomForest
= K-means
* R u MapReduse
Koppeasiuus, perpecCHOHHBIN aHAJIN3
o llonsTue koppemsiuuu
o 3Ha4YUMOCTh KOX(PUIIUEHTA
KOppesIuu
o  Buasl cB3u Mex1y nepeMeHHbIMU
TecTupoBanue runores
o Bwnnapl runores
o IlpenBapuTenbHbIN aHAIN3 TAHHBIX
o Ilapamerpuueckue u HemapameTpUuecKue
TECTBHI.
OcHOBHbI€ 33J]Ja41 CUCTEM HUCKYCCTBEHHOIO
nHTeuekTa. Kimaccudukanms, Kinacrepusarus,
perpeccusi. TUTIBI MAIIMHHOTO 00YYEHUS: C
yauTeaeM, 0€3 yuduTess, C 4aCTUIHBIM
IIPUBJICYEHUEM YUUTEINsI, 00OydYeHHE C
noakperuienneM. Knaccudukanus Ha npumepe
anroput™a k-6mmxaiimux coceneit (KNN)
[OnuuoHanbHO: BeICTPBINM mouck Oamxaimmx
cocenei.]. MeTpukH OIEHKH KJacCH (pUKaIuu:
nojHora, Tounocth, F1, ROC, AUC.
Banumanuonnas u rectoBast BeiOopka. Kpocc-
Baynmaanus. Pabora ¢ kaTeropuajabHbIMU
npu3Hakamu. Perpeccrs. MeTpuky OLeHKH
perpeccun: MSE, MAE, R2 — koadduruent
nerepMuHanuu. JIunelinas perpeccus,
noJIMHOMUalbHas perpeccus. [lepeoOyuenne u

JIP
PI'3




perymnsipusanus, rpeOHeBast perpeccus,
LASSO, Elastic Net. JIuneiinsie Moaean s
knaccudukanuu. Jloructuueckas perpeccus,
Perynsipuzaius TMHeENHBIX MO ENEH
knaccudukanuuu. Knacrepusamus. k-means, K-
means++, DBSCAN, arnomepatuBHas
KJactepuzanus. MeTpuku OIeHKH
KJIACTEpPHU3aLUU. AITOPUTMBI, OCHOBAaHHBIE Ha
MPUMEHEHUH pelaromux aepesbeB. Kputepun
paszzaeneHus ysia: HH(GOpPMallOHHbBIN
BBIMTPBILI, KpuTepuid JknHn. AHcaMOm
peLIAoIIMX JEePEBbEB: CIIy4ailHbIN JIec,
IpajiueHTHBIA OyCTHHT. MeTO/ OOpHBIX
BekTOpoB. [Ipsimast u oOpaTHas 3amaya.
OmnpeneneHue onOpHbIX BEKTOPOB. S aepHbii
Tprok. HauBHBII OaliecoBCKHiA KiaccupukaTop.
MeToibl OLIEHKHU pacnpeaeseHus IPU3HAKOB.
EM-anroputM Ha npumMepe CMECH rayCccuaH.

4  |AHanmTHKA TaHHBIX | MeToabl aHaIu3a Ha rpadax
Ha OonbpmX rpadax | Cioyualinbeie rpadsl, 6e3macirradHbie rpadsl,
COI[aJIbHBIE CETH — CETH TECHOT'O MUPA.
3aKOHOMEPHOCTH, METO/IbI KJIACTEPU3AIINH Ha
rpadax.
5 | TexHnojorum XpaHWIMIIA JTaHHBIX JIP
XpaHeHus =  XpaHuiauia JaHHbIX
00JIbIINX o OLAP u OLTP cucremsl
JAHHBIX. o Xapakrepuctuku BigData u xpanumnuiia
Pacnipenenennbie JTAHHBIX
XpaHHIMINa, o [louemy He pensunonusie CYB/]?
NoSql » TpeOoBaHUS K XpaHUIHIAM JTaHHBIX
XpaHHIIIA, *  PerpecCMOHHBIN aHAIN3
KJIaccu PUKaLus U
TpHMEpBL. Pacnpenesiennsbie 60a3bl 1anabIXx NoSQL.
Pemenne 3agauy Data Mining.
3amaun kiaaccupuKannu, KIacTepu3aunu
2. Pacnpenenennsie 6a3pl manabIx NOSQL
»  Tuner NoSQL
* Penumkanus v mapauHr
* [Ipumep NoSQL B/I
2.3.2. 3aHATHA CEMHHAPCKOIO THIA
3aHATHSI CEMUHAPCKOTO THIIA — HE MPEAYCMOTPEHBI.
2.3.3. JlaGopaTopHble 3aHATHS
No Ne paznena HaunmenoBanue nabopaTopHbIX paboT

pa60T1>1 AUCIHUITIINHBI

1 1 O3HaKOMJIEHHE C CHHTAKCHCOM sI3bIKa R 11 aHanu3a qaHHbIX.(44)

2 1 Crioco6b! TOATOTOBKU M 0TOOpaXkeHus: JaHHBIX B R (44). BosamoxkHOCTH
BBOJIa/BBIBOJIA.

3 2
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4 2 Crioco6r! ananu3a naHHbIX B R. [lonydyeHne nepBUUHBIX 3J1EMEHTapPHBIX
XapaKTEPUCTUK O HAOOPaX TAHHBIX (IJIEMEHTAPHBIE CTATUCTUKH).
Crioco6bl UMIIOpTa/3KCHOPTa JAHHBIX(24).

5 2 Pabota ¢ nuarpammamu u rpadukamu B R (24).

6 3 ITpoBepKa CTATUCTUYECKHUX THIIOTES (41)

7 3 Pemenne 3amau Data Mining.
3anayu knaccupuKaluu, KJIacTepu3aliu: 1epeBbs PeLICHHH,
RandomForest, k-means. (4u)

8 3 KoppensuinonHblil aHaIM3 1 perpecCUOHHbBIN aHaIM3 JaHHBIX (24)

9 4 Pemenne 3amaq Ha 6onpiux rpadax (29).

10 3) W3yuenne npuHIIMTIIOB pabOTHI pacipe/esleHHbIX 0a3 JTaHHbBIX

11 1-5 Kpyrasiii cron: CoBMecTHOE 00Cy)IeHne pe3yabTaToB P13

12 1-5 OO0cyxaeHne UTOroB Kypca

2.3.3 IlpuMepHasi TeMaTHKAa KYPCOBBIX padoT (IP0EKTOB)

Y4eOHBIM MIaHOM HE MPENYCMOTPEHBI.

B nponecce

2.3.4 PacueTHo-rpaduueckue 3aganusi (MHIANBUAYAJIbHOE 3a]aHHE)

U3Y4CHUS mucuunanHbel  "O6paboTka  OOMBIIMX JAHHBIX"

CTYIEHTaMH BBITIOJHIETCS OJHO pacueTHO-Tpaduueckoe (MHANBUAYAIbHOE) 3aaHue. TeMbl 3a0aHui
JUTSL K&KJOTO CTyAeHTa pa3inyHbl. 3anaya PI'3 cocTout B mpoBepKe yMEHUI CTYAEHTOB U MPOBEPKE
3¢ (HEKTUBHOCTH UX CAMOCTOSTEIBHOW paOdOTHI B IJIaHE cOOpa U aHaIM3a JaHHBIX.

Tewmbl 3a1aHMi €KerogHo 0OHOBIISIOTCS. OO61as TemaTHKa COOTBETCTBYET TEMaTHKe
nabopaTopHBIX paboT.

Hpumepsl PI'3 — 3apanus Ha aHAAU3 JaHHBIX

3arpy3uTh JaHHbIE B TaOIMIly (HIDKE) U3 YKa3aHHOTO MCTOYHUKA M IPOAHATU3UPOBATh B3aUMHOE
BJIMSIHUE NTAPAMETPOB, OTOOPA3UTh KOPPEIALHUIO:

Pocra BBII Ha nipupocT HaceneHus

[Ipupocra HaceraeHUs HA TUHAMHUKY 0€3pa0OTHIIBI

[Ipupocrt moaeii ¢ BEICIIUM 00pa30BaHUEM Ha POCT MPOMBIIIIEHHOT' O TPOU3BOICTBA
[Ipupocrt moaeii ¢ BRICIIUM 00pa30BaHUEM Ha pa3BUTHE HAYKU

[Ipupocrt moaeii ¢ BRICIIUM 00pa30BaHHEM Ha TWHAMUKY JI0XOA0B Ha YLy HaceleHUs
Jlunamuky 6e3paboTHLIbI Ha AMHAMUKY IPECTYITHOCTH

C noMoI11bt0 PErpecCHOHHOIO aHaJIN3a HalIUTE 3aBUCUMBbIE IEPEMEHHBIE U

MOSICHUTE BJIMSIHAE Ha HUX HE3aBUCHMBIX TIEPEMEHHBIX.

C nomompro ¢pyrkuuu predict() (cm. nekmuu u help()) mocrpolite mpor1os mno
cTOJ0Ily, COOTBETCTBYIOIIIEMY BapUaHTY.

@moPao0 o

TI'oxer

YuUCIIEHHOCTD

Poct BBII

[Ipupoct
JIIOJICH,
TTOJTyYHBIIIX
O4YHOE
BBICIIIEE
o0Opa3oBaHue

WYHBIX OTpaciei)
JIOXOJIOB Ha JIYIITY

PazButue Hayku
HaCeIeHUS

IPOMBIIIIJIEHHOTO
MTPOM3BO/ICTBA

JnHaMuka
JnHamuka
JnHamuka
JnHamuka

—| HaceJICHUA

N

w| 0e3paboTHIIBI
o| (BBICOKOTEXHOJIOT
®| IpecTynHOCTH

IS
o1

01.01.1990
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| 01.01.2015 | | | \

Otuer no BemmonHeHuo PI'3 nomken conepxarts:

2.
3.
4
5

N o

MOCTAHOBKY 3aJ1a4H;
chOpMHPOBAHHBIA HAOOP TAHHBIX;
TEKCThI CKPUIITOB Ha si3bIKE R;

pe3yJIbTaThl TECTOB Ha IPOBEPKY TMIIOTE3 O KOPPEIALMH, OLIEHKA PErPECCHH,
BBIUHCIIEHNE KOPPENSIMU B TEKCTOBOM U TpauyeckoM BHUJIE.
SCHOE U IOJpOOHOE MOSICHEHHE KaXKI0ro pe3yJibTaTa, CIIOBECHYIO TPaKTOBKY I'pa(huKOB;

BBIBOJIBI;
CIIUCOK MCIIOJIb30BAaHHOM JINTEPATYPHI.

2.4 TlepevyeHb y4eOHO-MeTOAMY ECKOr0 OOecredeHus /sl CAMOCTOSITeILHOM
padoThl 00yYaOIIUXCS MO JMCHUIITIMHE

[Tepeuenp yueOHO-METOIUYECKOTO
Ne Bun CPC o0ecrieyeHrs TUCIHUIINHBI 10 BBIIIOJIHEHUIO
CaMOCTOSITEJIbHOU paboThl
1 2 3
1 | BBenenue B 00JbIINE JAHHBIE. [Tpuxonbko T.A. Meroguyeckue yka3aHus 1O
[Tonsitue Data Minig. BBITIOJTHEHUIO JTAOOPATOPHBIX paboT MO
[IpuknagHbie THCTPYMEHTHI A7t paboThl | aucuurnae «O0paboTka O0IBIINX TaHHBIXY,
¢ Big Data. YTBEPXKACHHBIC Kaeapoi BEIYMCINTEIbHBIX
Texnonorus MapRaduce. TEXHOJIOTHM.
Hadoop.

2 | TexHOJOrMH aHAJIN3A JAHHBIX: [Tpuxonpko T.A. Meroguyeckue yka3aHus 1O
JKv3HEeHHBII UK aHaInu3a O0JBIINX BBITIOJIHEHHUIO JTAOOPATOPHBIX paboT 110
JTaHHBIX, CTAHJAPTHI. qucruiinHe «O0paboTka OOIBIIMX JaHHBIX,

YTBEPKJICHHBIE Kadeapoil BEIYUCITUTEIHHBIX
TEXHOJIOTHI.

3 ANropuTMBI KJIaccu (pUKanuy, ITpuxoapko T.A. Meroguueckue yka3aHus o
kjactepusanuu. [IoHsITHE KOPPESIUY U |BBITIOJTHEHHUIO J1a00paTOPHBIX paboT 1o
perpeccuoHHbIi anamm3. TectupoBanue  |aucruruimae «OO0paboTka OONBIIUX TaHHBIXY,
runore3. KorHUTHUBHBINA aHAIN3 JaHHBIX. |YTBEP)KICHHBIE Kadeapoil BEIYUCIUTEIbHBIX
Buszyanmzaiust 60JIb1IMX TaHHBIX. TEXHOJIOTHH.

4 Ananutuka naHHbIX Ha 6onbpimx rpadax (I[Ipuxonpko T.A. MeToauueckue yka3aHus 1o
BBITNIOJIHEHHUIO JJa0OPaTOPHBIX paboT 1o
pucrurnHe «O0paboTka OONBIIMX AAHHBIX,
YTBEpXKACHHBIC Kaeapoi BEIYUCINTEIbHBIX
TEXHOJIOTHM.

5 | TexHoJiorum XpaHeHust M cTOYHMKN OCHOBHOM M JOMOJIHUTEIbHON

00JIbIIUX TAHHBIX. TUTEpaTyphI
PacnipeneneHnsl xpaHunuuia,

NoSql xpanunuina, KaaccupuKanus u

MPUMEDPBI.

Y4eOHO-METONNYECKUE MaTepHasbl Uil CaMOCTOSTENILHOW pPa0OThl O0ydYalomuXcs H3
YHCila UHBAJIKMIOB M JIMIl C OTPAaHMYEHHBIMH BO3MOKHOCTAMH 3/10p0Bbsi (OB3) mpenocTaBisitoTcs
B (hopmax, aqanTHPOBAHHBIX K OTPAHUYCHHSIM UX 370POBbS U BOCHPHUATHS WHPOPMAIIHU:

,ZIJ'IH JinQ ¢ HApYIICHUAMMU 3PCHUSAL
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— B IIe4aTHOM (opMe yBEINUEHHBIM HIPU(TOM, B (pOpME IJIEKTPOHHOI'O JJOKYMEHTA,
JUist a1 ¢ HapyLeHUsIMU cllyXa:

— B mieyaTHOU popme, B hopMe JIEKTPOHHOTO JIOKYMEHTA.

s v ¢ HapyLIEeHUsIMUA OIOPHO-ABUIATEJILHOrO anlapara:

— B nieyaTHOM (opMme, B popMe 3JIEKTPOHHOTO IOKYMEHTa,

I[aHHI:Iﬁ MEPEYCHDb MOKCT OBITH KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA
00yJarOIIIXCsl.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'UHN

Cemectrp | Bun 3ansarus

(J1, TIP, JIP)

Hcnonp3yembie HHTEpaKTUBHbBIE KommuectBo yacos

O6p&30BaTeHBHBIe TCXHOJIOI'Nn

JI KommbroTepHbie Tpe3eHTaluu U 00CyKIeHIE 32

Pa300p KOHKpETHBIX cuTyauui (3agaq),

6 JIP TPCHHUHI'H 11O pCHICHHUIO 3a1a4, KOMIIbFOTCPHbBIC 32

CUMYJISIIMU (TTPOrpPaMMHUPOBAHUE aTOPUTMOB),
MOJITOTOBKA M 00CYX/I€HHE JOKJIAO0B.

KPC KonTponsHas padora

4

Hroro:

68

Jst ymn ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMH 310POBBS IIPEAYCMOTPEHA OPraHU3aLMs
KOHCYJIBTALIMH C UCIIOJIb30BAHUEM 2JIEKTPOHHOU ITOYTHI.

4. OHEHOYHBIE CPEJACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U MIPOMEXYTOUYHOMN ATTECTALIUU

4.1 ®oHx OLIEHOYHBIX CPEeICTB AJI51 IPOBeIeHUsS TEKYIero KOHTPOJIst

HanmeHnoBaHne oLeHOYHOTO
Ne Kon n HaumeHnoBanue cpeacTsa
Pesynbrarsl 0OyueHus v
n/m WHIMKATOpa Texymmit IIpomexyTounas
KOHTPOJIb arrecraluAa
OIIK-2.1. 3Haer ocHOBHBIE | 3HAET CTaHAAPTHI 0OPaOOTKHU U Omnpoc no Bompocsr 1-43
ITOJIOKECHHU S N KOHIICIIIIUU B aHaJin3a 60.HI)IHI/IX JaHHBbIX, U TEME
obnacTtu TpeOOBaHUS, CBS3aHHBIC C n1a0opaTOpHBIX
[IPOrpaMMHUPOBaHU, CO3/l1aHMEM U UCII0JIb30BaHUEM pabor.
APXUTEKTYPY SA3BIKOB SQL u NoSQL cucrem xpaneHust
1 MIPOrpaMMHUPOBaHUS, 1 00pabOTKH JTaHHBIX
TEOPUH KOMMYHUKAIUHU,
3HaeT OCHOBHYIO
TEPMUHOJIOT U0, 3HAKOM C
conepxanueMm EnuHoro
Peecrpa Poccuiickux
porpamMm
OIIK-2.2. 3naer Hcnons30BaTh COBpeMEHHBIC Ompoc o Bonpocer 1-43,
0COOEHHOCTH SI3BIKOB WHCTPYMEHTANIbHBIC U Teme BBIHOCHMBIE Ha
[IPOrpaMMHUPOBaHU, BBIYUCIIUTEIIbHbIE CPEACTBA — 7a0OpaTOPHBIX | 3a4eT
2 TEOPHIO aJTOPUTMOB, YMEET | SI3bIK aHaJIM3a JaHHBIX R, pabor.
COCTaBJIATH IPOTPAMMBI OCYILIECTBJISITH TOCTAHOBKY 3aJa4
aHaIn3a JaHHBIX, BU3YaJIM3aIHIO
WHTEPNPETAINIO Pe3yIbTaTOB
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OIIK-2.3. meer Braneer criocoOHOCTHIO Ompoc 1o Bormpockr 1-43,
MPAKTUIECKUH OTIBIT cobupars, 00pabaTeBaTh U TeMe BBIHOCHMBIC Ha
peleHus 3a1a4 aHaIm3a, MHTEPIPETUPOBATH TAHHBIE na0opaTOpHBIX | 3a4eT
MHTETPAIIN Pa3InIHBIX COBPEMEHHBIX pabor.
THUIIOB MPOTPaMMHOI0 HaYYHBIX MCCIICIOBaHHH,
obecrieueHus, aHaIM3a HEOOXOIUMBIE IS
TUIIOB KOMMYHHUKALU (bopMupPOBaHHS BBIBOJIOB 110
COOTBETCTBYIOIINM HAYYHBIM
UCCIIEI0OBAHUSIM
OIIK-3.1. 3Haer MeTOobI 3HaeT MaTeMaTUYCCKUE METO/IbI Omnpoc 1o Bompocsr 52-86,
TEOPUH AITOPUTMOB, aHaJM3a JAaHHBIX, METObI U TeMe BBIHOCHMBIC Ha
METOJIbI CHCTEMHOTO 1 MPUKJIIATHBIC SI3BIKH IS 7a0OpaTOPHBIX | 3a4eT
TPUKJIQJIHOTO pa3pabOTKH MPOTrpaMMHBIX pabor.
MpOrpaMMHUpPOBaHUS, pernreHuit B 00s1acTi 00paboTku
OCHOBHBIC ITOJIOKEHHU S U 6OHBIHI/IX JaHHBIX,
KOHLIETILIH B 001aCTH MaTeMaTHYeCKUX,
MaTeMaTHYeCKUX, MH()OPMALMOHHBIX U
WH()OPMALMOHHBIX U MMHTAIMOHHBIX MOJIECIICH.
WMHTAIMOHHBIX MOJICIICH;
OIIK-3.2. Ymeer YMeeT KOppeKTHO OCTPOUTH Omnpoc 1o Bompocsr 52-86,
COOTHOCHTH 3HaHHS B apXUTEKTYpy TeMe BBIHOCHMBIE Ha
obnactu KpoccruiaTrhOpMEHHOTO mabopaTOPHBIX | 3a4eT
POrpaMMHUPOBAHUS, npuiokeHus. PeanmnszoBarh pabor.
HHTEPIPETAINIO MPOrpaMMy, BKITIOHAOIIYIO
MIPOYUTAHHOTO, ONPEACITh | peaM3alui0 CEHCOPHO-MOTOPHOM
U CO3/1aBaTh KOOpAWHAIINY U
WH(OPMAIMOHHBIC PECYPCHI | TPOCTPAHCTBEHHOrO
ITI00aNBHBIX CeTel, MO3UIIOHN POBAHMUSL, AJITOPHTMBI
00pa3zoBaTeIbHOTO W3BJICUEHHUS U 00pabOTKH
KOHTEHTA, CPEJICTB JaHHBIX, BKIIOYas BO3MOKHOCTH
TECTHPOBAHHUS CUCTEM ABTOHOMHOT'O TIPHHSTHUS PEIICHUN
Ha ocHoBe M.
OIIK-3.3. meer Bnaneer si3bikamu cucremMHorou | Ompoc mo Bompocsr 52-86,
MPAaKTHYECKUI OITBIT NPUKIIQJHOrO IPOTPaMMHUPOBAHUS | TEMe BBIHOCHMBIE Ha
MIPUMEHEHUS pa3padoTKH Ut pa3paboTKU MaTeMaTn4ecKux, | JJaOOpaTOPHBIX | 3a4eT
IIPOTPaMMHOI0 WHPOPMAITUOHHBIX U pabor.
obecredeHusl. MMHTALMOHHBIX MOJIEIIeH, ISt
00paboTKK HH(OPMAIMOHHBIX
peCypCoB III00ANTBHBIX ceTei 1
NPUKIIQJAHBIX 0a3 TaHHBIX.
[IK-5.1. 3Haer ocHOBHBIE CoBpeMeHHbIE S3bIKH U cpelicTBa | Ompoc mo Bompocsr 27-51,
MIPHHITAITBI 1 METOJIBI 00paboTKH IBIHHBIX (S13BIK R, Teme BBIHOCHMBIC Ha
aHaJM3a JaHHBIX Python), npuknanxbie 7a0OpaTOPHBIX | 3a4eT
OMONIMOTEKH JIJIs aHAJIM3a JAHHBIX | paboT.
[IK-5.2. YMeer npumMeHUTs | YMeEET NpUMEHUTH COBpeMeHHbIE | Ompoc 1o Bonpocsr 27-51,
METOZBI aHam3a JaHHbIX ¥ | s3e1kH (R 1 Python) u TeMe BBIHOCHMBIC Ha
MAITMHHOTO OOYYEHUS U1 | TIPUKIIaIHbIe OMOIMOTEKH ISt 7a0OpaTOPHBIX | 3a4eT
pemienus 3amaq aHaJM3a IaHHBIX, pabor.
npoeccuoHaATbHON c(hopMyIMpOBaTh HAYIHYIO
JeSITeIIbHOCTH THITOTE3Y M IPOBEPUTH €€
JIOCTOBEPHOCTh
[TK-5.3. Nmeer BIIAJICET CpeicTBaMH cOopa, Omnpoc 1o Bonpocsr 27-51,
NPAaKTHYCCKHI OBIT 00paboTKu 1 aHanm3a OOJBIINX TeMe BBIHOCHMBIC Ha
MPUMEHEHHUS METO/IOB JTAHHBIX, CPEJICTBAMH OLICHKH 7a0OpaTOPHBIX | 3a4eT
HCKYCCTBEHHOTO 3¢ (EeKTUBHOCTH PELICHHH pabor.

HWHTCJUICKTA AJIA MMOJTYYCHUA
HOBBIX aHAJIMTUYCCKUX
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pE3yJIbTaTOB B PELICHUH
3aj1a4 mpodecCHoHaBHOM
JeSITEIIbHOCTH
[TK-6.1. Merop 3HaeT MeTo/Ibl pa3paboTKU Omnpoc 1o Bonpocsr 27-51,
pa3pabOTKU OPUTHHANBHBIX | OPHUTHHAJIBHBIX AJITOPHTMOB TeMe BBIHOCHMBIC Ha
QJITOPUTMOB IPOTPAMMHBIX | IPOTPaMMHBIX PEIICHHUH ¢ 7a0OpaTOPHBIX | 3a4eT
10 peLIeHUiA C UCIIOJIb30BAHHEM COBPEMEHHBIX paodoT.
UCIIOJIb30BAaHHEM TEXHOJIOTHH aHaJN3a JaHHbBIX 1
COBPEMEHHBIX TEXHOJIOTUI | MAlllMHHOTO O0Y4eHHSI
aHaJM3a TaHHBIX U
MaITMHHOTO O0y4YeHHsI
[IK-6.2. YMeeT npuMeHITh | YMEET NPUMEHSTH B Omnpoc 1o Bompocsr 27-51,
B HpaKTH‘IeCKOﬁ HpaKTPI'—IeCKOﬁ JACATCIIBHOCTHN TEME BBIHOCHMBIC HAa
JeSITeIIbHOCTH IPOrpaMMHBIE PELICHHS C 7a0OpaTOPHBIX | 3a4eT
11 | TPOrpaMMHBIE PEIICHHS C MCTIOIB30BAHMEM COBPEMEHHBIX paoor.
UCIIOJIb30BAaHHUEM TEXHOJIOTHIA aHaJM3a JaHHBIX 1
COBPEMEHHBIX TEXHOJIOTHI | MATMHHOTO O0Y4YeHHS
aHaJM3a JaHHBIX U
MAIITMHHOTO 00y4YeHHs
[1K-6.3. Bnaneer HaBbikamu | Bnaneer HaBbikamu cOopa Omnpoc 1o Bonpocsr 27-51,
JICKOMITO3HIIHH, (opMuUpOBaHHs COOCTBEHHBIX TeMe BBIHOCHMBIC Ha
(dbopManuzanuy NpoLeccoB | JAaTaceToB, HABBIKAMH 7a00paTOPHBIX | 3a4eT
12 | ¥ O00BEKTOB IS JIEKOMTIO3HIINH, (hOPMATTU3AIIH pabor.
UCTIONIb30BAHMS IPOLIECCOB U OOBEKTOB IS
WHTEJUICKTYaJIbHBIX UCIIOJTb30BAHHS
MPOTPAMMHBIX PEIICHUI MHTEJJIEKTyaTbHBIX
MIPOrPaMMHBIX PELICHUHN

@OHJT OIEHOYHBIX CPEICTB AMCHMIUIMHBI COCTOMT M3 CPEJICTB TEKYLIEro KOHTPOJIA

(Bompockl npu 3anmrte JIP, KOHTpoIbHON paboThl) TabOpPaTOPHBIX PabOT, CPENCTB UTOrOBOM
aTTecTaluu (9K3aMeH B 6 ceMecTpe).

OneHka ycrieBaeMOoCTH OCYHIECTBIISIETCS 110 PE3yJIbTaTaM:
- BBITIOJTHEHUSI TAOOPAaTOPHBIX paboT;
- BBIIIOJIHEHHUS JTAOOPAaTOPHBIX padoT;

- OTBETa Ha HK3aMeHe (/1715 BBISIBJICHUS 3HAHUS U ITIOHUMaHUS TEOPETUYECKOT0o
MaTepuaia JUCIHUIINHBI).

Texkymuit KOHTPOJIb BKIIIOYAET KOHTPOJIbHYIO paboTy MO UTOTaM MEpBOi MOJIOBUHBI Kypca.

Hpumep IK3AMEHAUUOHHO20 ounema.

1. Jlaunble, uapoOpManus, 3HaHusA — B ueM oramaus? Obnactu, rie spdextuBHo ucnons3ytores Big Data,

MIPUMEPEI.

CBoiicTBa onmucaTenbHBIX CTATHCTUK (JlecCKpunTHBHEIN aHamn3). Mepsl N3MEHYHBOCTH.

3. UYro takoe HauBHEIH OaliecoBckuil anropurM? Kakyro 3a1aqy oOpabOTKu JaHHBIX OH BBITOTHSET?
[IpuBenure u nmosicauTe Ghopmyiy Teopema baiteca.

4. HVumuBuAyallbHOE 3a/IaHUE.

N

[Ipumep 3amannst k OMIIETY:

Jist utenus (aitna BOCIoNb3yiTech KOMaHI0M
chem <- read.csv(file = file.choose(), header = TRUE, sep =",")

15



Ian naracer: SmokeBan.csv

Coxkpamator JIu 3anpers Ha Kypenune Ha PaGouem Mecte Kypenune?

Onucanmne

OneHka BIMSHUS 3allpeTa Ha KypeHrne Ha pabodeM MecTe Ha KypeHHe paOOTHHUKOB, paOOTaIONIHX B
MMOMEIIICHUSX.

dopmar

®peiiM gaHHBIX, coaepkanii S00 HaOTIOIEHUI 110 7 IIEPEMEHHBIM.

KYPWJIbIIUK (paKkTop. SBIsieTcs I NaHHBIH YeJIOBEK B HACTOSAIIEE BPEMS KYPUIIBLIMKOM?

0aH ¢akrop. CylecTBYeT JIU 3alpeT Ha KypeHue B paboueii 30He?

Bo3pacT- BO3pacT B rogax.

o0pa3oBaHue, yKa3bIBAIOIIMI HA HAUBBICIIMI TOCTUTHYTBHIA YPOBEHb 00pa30BaHUsA: OKOHYAHKE
cpeaneit mkonsbl (hs), BEITYCKHUK CPEeHEN LIKOJIbI, KAKOH-TMOO0 KOJJIEK, BBITYCKHUK KOJUIEKA,
CTeTeHb MarucTpa (W BbIIIE).

afam ¢gakrop. fAsisercs mm uHAMBUI aPpoaMepUKAHLIEM ?

hispanic (iaTuHOaMepukanen) paxkTop. SIBisgercs MM HHIUBU JJATHHOAMEPUKAHIEM ?

1oJ (paKTOop, YKa3bIBAOIIMI HA MOJT.

[MonpobrocTH SmokeBank - 3To Habop naHHBIX ¢ HaOMoAeHUIMHE 32 SO0 paOOTHUKOB, PabOTAIONIX B
TTOMEIIEHUH, KOTOPBIN ABJSIETCS TTOIMHOXKECTBOM HabOpa JaHHBIX, COOpaHHBIX B pamKkax HarmonansHOTO
orpoca o Bompocam 3apaBooxpanennd B 1991 rony, a 3aTem cHOBa (C pa3HbIMH pecrioHAeHTamMu) B 1993
roxy. Habop maHHBIX cOMEpKUT HH(DOPMAITUIO O TOM, TIO/IITA 1 WIIA He TTO/ATIA AN 0/ ISHCTBHE 3alpeTa
Ha KypeHue Ha paboueM MecTe.

1.
2.

5.
6.

7

Haiitu cpennuit Bo3pacT KypuiIbIIUKOB (HE HCIIONb3YS IIUKI).

[MogcunTare YMCIO KYPUIIBIIMKOB apoaMepuKaHIeB MOJIOKe 35 seT. Y oT/1enbHO KypHIIbIIMKOB
JaTUHOAMepUKaHIeB crapiie 30 seT.

[TpoBepuTh BMsiHEE 0OPA30BAHUS U TO, SIBJISIETCS JIM YEIOBEK B HACTOSIIEE BPEMsI KYPUIIBIIIUKOM, a
TaKKe BIMSHUE M0JIa HA KypeHHeE.

[TocTpouTh OGOKCILIOTHI, COMOCTABIISIOIINE COOOIIECTBA KYPHIIBIIUKOB adpOaMEPHUKAHIICB,
JaTHHOAMEPUKAHIIEB M BCEX OCTAIILHBIX.

[TpoBepuTh rHIOTE3Y O CPEAHEM BO3pACTE KYPHIIBIIIKOB BCEX TPEX I'PYIIIL.

ITocTpouTh rUCTOrpaMMBbl IO TPEM T'PYIIAM JIFOICH.

[lonmy4enHbie pe3ynbTaThl IOKA3aTh K TPOKOMMEHTHPOBATH YCTHO.

*) Bce zpaghuxu 00131cHbl CONPOBOICOAMBCA 3A207106KAMU U NOORUCAMU NO OCAM.

NookwhE

10.
11.
12.
13.
14.

Hepequb BOIIPOCOB, AJISI MOATOTOBKH K JK3aMCHY

J1

HazoBure uctounuku mnosisjienus: bonbimx J[aHHBIX.

B kakux 001acTsIX AeaTeIbHOCTH UCTIONb3YIOTCS OOJIbIINE JaHHbIE, TPUBECTH MTPUMEPBL
OcCHOBHBIE BBI30BBI OOJBIIHX JaHHBIX (6V).

Onpenenenue TepMuHa "OONbINE JaHHBIE", ICTOUHUKU TIOJTYYEHUS OOJBIHMX JTAHHBIX.
[lepeuncnure n oxapakTepu3ynTe JOrMIECKHE CIION ATl paboThI ¢ OONMBIIMMU JaHHBIMH.
Janusle, nH(pOpManus, 3HAaHUS — B YEM OTIIMIHS?

Obnactu nesTenbHOCTH, TAe d3PPEeKTUBHO UcTIONB3YyI0TCs b/, mpuMepsl.

JI2

KaxoBbI 0OCHOBHBIE HHCTPYMEHTHI aHATIUTUKH OOJBIINX TaHHBIX, POBECTH CPABHUTEIBHYIO
XapaKTEPUCTHUKY.

CpaBautensHast xapakrepuctika R u Python.

Oxapakrepr30BaTh KOHCTPYKLMHU s3bIKa R

[lepeuncanTs THITHI sI3bIKa R, mpuBeCTH MpuUMeEpBI.

CTpyKTYpBI U THITBI JaHHBIX B sI3bIKE R, mpuBecTH mpuMepsl.

Bexropsi, MaTpulisl, peiiMbl 1 pakTopbl B R. CX0ACTBO U pa3nuius, criocoObl 00padoTKH.
[MpuHIMT MacCHBHBIX (BEKTOPHBIX M MATPUYHBIX BHIYUCIICHUI B R).
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15.
16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.

217.
28.
29.
30.
31.

32.
33.

34.

35.
36.

37.
38.
39.

40.

41.
42.
43.

44,
45,

46.
47.
48.
49.

50.
51.

JI3
OCHOBHBIE MTOHSTHUS CTATUCTUKH U IECKPUIITUBHBIA aHaIU3
['enepanbHas COBOKYIMHOCTB M BEIOOPKA.
[ITxansl n3MEpeHU.
Meps!I IeHTpaIbHOW TEHIEHITNH, UX CPABHUTEIIBHBIN aHaJN3.
Buner dynkimii pacnpenenenus. HopmaisHoe pacnpeneneHie. Y poBeHb CTaTUCTHIECKOM
JOCTOBEPHOCTH.
CaoiicTBa OnMMcaTeNbHBIX CTATUCTUK (JleCKpUNTUBHBIN aHANN3).
[lepeuncnnTh 1 0XapakTepu30BaTh MEPbl N3MEHYHBOCTH.

JI4
Crnioco0sI rpauueckoro npeAcTaBlICHNs JaHHbIX.
[IprMepbl nCONB30BaHMSI TUCTOIPaMMBI 17151 00paboTku (hoTrorpaduii ¥ OLEHKH KaueCTBa U3CIHM.
BI/I}ILI CTOJ'I6‘IaTbIX JuarpaMm U uxX MHTEpIpETalms.
Boxplot u ero uaTepnperamnusi, CBA3b 3TOro rpaduka ¢ IpyrUMH JIEMEHTaMU aHaJIH3a.
JJ1st 9ero Hy>KHBI TUTIOTE3bI B aHAJIM3€E JaHHBIX, KAKUE CYIIECTBYIOT IIPHEMbI Pa0OTHI C THIIOTE3aMH ?
JIS
Ormummre cTaHIapThl Ku3HeHHOro 1ukiia Big Data.
UYro Ha3bIBaeTCS KOTHUTHBHBIM aHAIM30M JAAHHBIX?
HazoBure 3Tansl HHTEIUIEKTYalIbHOTO aHAIN3a JAHHBIX.
Uro Takoe cTarucTU4ecKoe o0yueHue?
B 4em pasHuia mexay onrcarelbHBIME U peAcKa3aTebHpIMe 3agadyaMu DM? Kakue MeTons! ananmsa
JydIlle MPUCTIOCOOIIEHBI AJISl ONHMCATENBHBIX, a KAKUe [ peACKa3aTeNIbHbIX 3a1a4?
B kakux ciydasix Jydile HCIOIb30BaTh JIMHEHHBIE, a KOrJa HeJIMHEHHbIe MOJIEN aHaJIN3a JaHHBIX?
[IpuBenuTe MaTemMaTn4ecKoe BIpasKEHUE TSl TapaMeTPHYECKON MOJIEN CTaTUCTUUECKOT0 00yUYeHNsI,
JUISL KaKWX 33/1a9 aHAJIM3a JTAHHBIX MX JIy4IIe HCIIO0JIb30BaTh?
B 4em cocTosT nmpenmyIecTBa U HeJIOCTaTKK HellapaMeTPpHUeCKIX MOJeNel aHan3a JaHHbIX, KaK
OCYIIECTBHUTH BEIOOP MEXIy ITapaMeTpHIecKOi 1 HemapaMeTpHIeCcKOi MOIebo?
Kak BeImonHsieTcs n3MepeHne KauecTBa MO aHAIN3a TAHHBIX ?
B 4em cocTouT pyHmaMeHTansHOE CBOMCTBO CTATUCTUYECKOTO 00yUeHHU S ?

JI6

OcHosuble 3aqaun Data Mining. Kakue nucrmruimasl oxBatsiBaet Data Mining?
Knaccudpukamms metrogos DM.
[TonsTre knacTepHoro anamsa, Kiaccudukarms anropuTMoB KIacTepH3aIHH.

3aueM Hy>kHa Mepa OJIM30CTH B KiacTepu3auuu? B yeM 10cToMHCTBa anropuTMOB, IIOCTPOECHHBIX Ha
ocHoBe Teopuu rpados? [lepeunciuTe BUABI aIrOPUTMOB KIacTEepU3alliy Ha rpadax.

B 4eM cyTh anropuTMOB HaXOXKJCHUS KBAIPATUIHON OIIHOKH?

ITockue anropuTMBbl KIIacTepU3allvK MIEPeUNCIUTh, 0XapaKTepH30BaTh pabory.

IosicauTe CyTh pabOTHI aITOPUTMOB HAXOXKAECHHS CBSI3HBIX KOMITIOHEHT M aJITOPUTMOB ITOKPBIBAIOIIETO
Jepesa.

Onumure mward NoCTPOEHUs IEHAPOTr paMMBI.

B 4eMm cocTouT cyTh CTaHAapTU3aLMK U HOpMAJIM3alMU [IEPEMEHHBIX, 3a4€M OHM HY>KHBbI?

JI7
Uro Takoe HauBHEIN OaliecoBckuii anroputm? Kakyro 3aauy o0pabOTKU JaHHBIX OH BBITOJTHSET?
[IpuBenure u moscaute hopmyiy Teopema baiieca.
JepeBbs pelieHnii, OMUIMTe Mporece padoThl, MPUeMbl OCTAHOBKH paboThI iepeBa.
Kakue THITe! 1epeBreB pelieHunil BbI 3HaeTe, KaKHe MHAEKCH HCIOIB3YIOTCS IPU paboTe AepeBa, s 9ero,
YTO TaKOE SHTPOITHS?
HazoBute 10CTOMHCTBA M HETOCTATKH JAEPEBBEB PEIICHHS.
[Mpunmun padorst RandomForest.
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52.
53.
54.
55.
56.

S7.

58.
59.
60.
61.

62.
63.

64.
65.
66.
67.
68.

69.
70.
71.
72.
73.
74.

75.

76.

77.
78.
79.
80.

JI8

Data Mining vs. Machine Learning — B yem orsmdus?

Hapucyiite cxeMmy knaccuuKanyyi METoJ0B MAIIMHHOTO 00YYEeHUSI.

OOyuenue ¢ yuuresieM u 06e3 yuutens. [IpuBemuTe mpruMepsl METOAOB JIsE 000MX BapUaHTOB.
OOyueHnue ¢ MOAKpEIJICHHEM U aHCaMOJI — OCHOBHBIE PA3HOBUAHOCTH U MIPUHIIMITBI PAOOTHI.
[TpuHnune! rirybokoro o0ydeHust B HelipoceTsax. B uem npenMyiiiecTBa CBEpTOUYHBIX HEMPOHHBIX CETEH,
KaKue 33719 OHU PEIIAIOT OYeHb XOPOIIo?

3aueM Hy>KHbI peKyppeHTHbIe HepoceTn?

JI9
Yro Takoe craTucTuyeckas runoresa? Kakue Buapl runores Bel 3HaeTe?

Kak npunsaTo dhopMynupoBarh HyJIE€BYIO THIIOTE3Y?

Uro Takoe ypoBEeHb 3HAYMMOCTH, KaK OH ONpEeNeTCs, KaK BIMSET Ha PELIeHUE O IPUHSATHE TUIIOTEe3b1?
KaxoB nmopsiiok 00paboTKH TaHHBIX MPU TECTUPOBAHMH TMIIOTE3bI O PABEHCTBE, KAKKE €lle TEeCThl MPpU
3TOM JIOJDKHBI OBITH TPOMICHBI, KaKue TPEOOBaHUS K JTAaHHBIM BBIIBUTAIOTCS?

Jlst gero BooO1Iie Hy KHa TMIIOTE3a O PaBEHCTBE CPEIHUX?

Kak tectupyrorcst He3aBUCUMBIE M TapHBIE BBIOOPKH ?

JI10

[MonsTre koppemnsiiuy, ko dunuent koppensuuu [Tupcona, Crimpmena, Kennena.
KaxkoBsl (akTopbl, Biustonme Ha KO3QPUITHSHT KOPPESIInn?

HazoBute BUABI CBA3M MEXKITY IEPEMEHHBIMH TP KOPPEIIAIIHH.

Uto Takoe perpeCCHOHHBIN aHaIN3, Kakue 3aJau DM MOXHO MPOBOJUTE C €T0 OMOIIbIO?
Kakwue crmocoObl BU3yam3aiuy Koppelsiiun ObUTH U3y4eHbl B Kypce Big Data?

JI11

[lepeuncnute ocHOBHBIE 3a/1a4n aHAIHM3a ceTel Ha rpadax. [IpuBenuTe mpruMepsl.

[lepeuncnrte pasHOBUAHOCTH CIOKHBIX CETEH, HA30BUTE UX XapaKTEPUCTUKHU.

XapaKTepHble 4epThl Oe3MacIITabHBIX CeTel, KAKOBA MX CBSI3b C CETSAMH TECHOTO MHUpa?

KaxoBbI 3aKOHOMEPHOCTH TMHAMUKHU CIIOKHBIX CETEH U 3aKOHBI paclpoCTpaHeHHs MH( OpMAITK B HUX.
CBoiicTBa 3JaCTUYHOCTH U HaJCKHOCTH CJIOKHBIX CETEH.

[Tonsitue perpeccun. Kak ucnonb3yercs 3T0T BUJ aHamm3a?

JI12

Haiire onpenenenue coumansHoro rpada. Ilepeuncnure ero tumsl 1 cBoiicTBa. K xakoMy cemelcTBy
Oonbux rpadoB OH OTHOCUTCSI?

Kaxue anroputmesl JiexxaT B OCHOBE METO/IOB BbliesieHus coodmectB? Jaiire obiiee onmucanue maros
BBIIOJIHEHUS 3TUX AJITOPUTMOB.

[lepeuncnure OCHOBHBIE METPUKH OOJBIIKX TpadoB.

HazoBure kpuTepuu KadecTBa KJIacTepU3aLUU U IIOSCHUTE UX 3HAUEHUE U KOI'Zla OHU UCTIONb3YHOTCH.
[MpuBenuTe mpuMepsl 33124, KOTOPbIE MOTYT OBITH PEIICHBI C MTOMOIILI0 OONBITUX rpadoB.

JlaiiTe cpaBHUTENBHBIN aHAIN3 AITOPUTMOB KJIACTEPU3ALINH.

JI13

81. Oxapakrepusyiire xpanmmina qanabsix Tuna OLAP u OLTP. HazoBure pasnuiy.

82. ApxuTeKTypa XpaHUJHII JaHHBIX.
83. Tpebosanust ACID. CAP-teopema, BASE apxurekTypa: Kak U K KaKiM XpaHUJMIIAM JaHHBIX 3TH

MOHATHA IPUMEHSAIOTCA.
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84. MotuBarus npoucxoxaenus NoSql.

85. NoSql. Knaccudukaruss NoSql xpanumumy (tursl). MIx ocobenHocty. [IprMeps! pactipeeieHHbIX
XPaHUJIHAIL.

86. IToHsATHSs perIMKaIl|y U MApAWHTa [T XPAHUIIUIIL TaHHBIX.

Kpurepun oueHuBaHHs K IK3aMEHY:

- 84-100 GannoB (OIeHKA «OTIMYHO») - U3JOKEHHBIN MaTepral (pakTHYeCKH BEpPEH, HaJHune
rIIyOOKHUX MCYEPIIBIBAIOIIMX 3HAHUHN B 00beMe MPOIACHHOW TPOrpaMMBbl T CLIMIUIMHBI B COOTBETCTBUU
C MOCTaBJICHHBIMU MPOrpaMMOM Kypca LeNsIMH U 3aJadyaMu OOy4YeHUs; MpaBWIbHbIC, YBEPEHHbIE
JENCTBUS MO MPUMEHEHUIO MOJMYYEHHBIX 3HAHMI Ha MpaKTHUKE, FPAMOTHOE M JIOIMYECKH CTPOMHOE
U3JIO)KEHHE MaTepuaia Ipud OTBETE, YCBOCHHE OCHOBHOM W 3HAKOMCTBO C JIOMOJHHUTEIbHOM
nutepatypoid; [IpakTudeckue 3a/1aHus BHIMOJIHEHBI B CPOK B TIOTHOM OOBEMe.

- 67-83 0amioB (OLIEHKA «XOPOIIO») - HAMYHE TBEPAbIX U OCTATOYHO IOJHBIX 3HAHUU B
o0beMe MPONJEHHON MPOrpaMMbl JUCHHUILUIMHBI B COOTBETCTBHM C LEISIMU OOYYEHHUS, MPaBUIbHBIE
JNEHCTBHUSI TIO TPUMEHEHHUIO 3HAaHMM Ha MpaKTHKE, YETKOE H3JI0KEHHE MaTepuania, JOMYCKaloTCs
OT/eJIbHbIE TIOTUYECKHE U CTUIIMCTHYECKU e TTorpeiHocTu. [IpakTndeckue 3aaHus BBIOJTHEHBI B CPOK
B 00beme He MeHee 80%.

- 50-66 O6amnoB (OLlEHKAa YIOBIECTBOPUTENHHO) - HAIWYHE TBEPIAbIX 3HAHUI B o0BEMe
MPOIIEHHOr0 Kypca B COOTBETCTBUM C LEIAMH OOy4Y€HUS, W3JIO)KEHHE OTBETOB C OTAEIbHBIMU
OomMOKaMH, YBEPEHHO HCIPaBICHHBIMH TOCJE JOMOIHUTENbHBIX BOIPOCOB; MPAaBWIbLHBIE B IEIOM
JIEHCTBUSI MO MPUMEHEHUIO 3HaHUM Ha mpaktuke; [IpakThyeckue 3ajaHus BHIIOJIHEHB B 00beMe He
MmeHee 60%.

- 0-49 6amoB (olIeHKA HEYIOBJICTBOPUTEIIBHO) - OTBETHI HE CBSI3aHBI C BOPOCAMU, HAJTNIUE
rpyObIX OIMOOK B OTBETE, HEMOHMMAHWE CYIIHOCTH W3JIATa€MOr0 BOMPOCa, HEYMEHUE MPUMEHSThH
3HaHUS HAa TPAKTHUKE, HEYBEPEHHOCTh W HETOYHOCTh OTBETOB HA JIOMOJHHUTEILHBIC W HABOISIINE
Bonpock». [IpakTuueckue 3aiaHusi HE BBHITTOJIHEHBI JINOO MPEAOCTABICHBI HE B CPOK B 00hEME MEHEe
50%.

OrneHoYHbIE CpeiCcTBA JJIsl THBAJIMJIOB H JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSMU 3/10POBbS
BBIOMPAIOTCS C YYETOM UX MHIUBUIYATbHBIX CUXO(PU3MUECKIX 0COOCHHOCTEH .

— TpU HEOOXOIMMOCTH HHBAJIM/IaM U JIULIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 370POBbS
IIPEAOCTABIAETCS 1OMOJHUTEIBHOE BpeMs 1JI OATOTOBKU OTBETA HA SK3aMEHE;

— TpU MPOBEICHUHU MPOLIETYyPhl OLIECHUBAHUS PE3yJIbTATOB O0YyUEHUS! MHBAJIUOB U JIUI] C
OI'PaHUYEHHBIMH BO3MOXKHOCTSIMM 370POBBS IIPElyCMaTPUBACTCS MCIIOJIb30BaHNE TEXHUYECKHX
Cpe/CTB, HEOOXOUMBIX UM B CBSA3H C UX MHJUBUAYaIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTHU /U1l 00Y4arOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMHU 370POBbsI
U HHBAJIUAOB IMpoLENypa OLICHUBaHUS pE3YJIbTAaTOB OOY4YeHHMs 10 JUCHMILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO HTAIIOB.

[Tpouenypa oneHUBaHUS PE3yIbTATOB OOYyUEHMsS WHBAIMJOB M JIHUI C OrpPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/I0POBbsI 110 IUCLUIUIMHE MPEeyCcMaTpUBAET NPEAOCTaBIeHUE HH(POPMALUU B
dopmax, afanTHPOBAHHBIX K OIPaHUUYEHHUSM UX 3I0POBbs U BOCIPUATHUS HH(DopMaIiu:

Jli nu1 ¢ HapyIIEHUsIMU 3pEHUS:

— B MIe4yaTHOM (opMe YBEIUUEHHBIM HIPU(TOM, B HhOpME IJIEKTPOHHOIO JOKYMEHTA.

JI1st i ¢ HapyLIeHUsAMU CIIyXa:

— B mieyaTHOW popme, B hopMe SJIEKTPOHHOTO IOKYMEHTA.

Jlnis U1l ¢ HapyIIeHUsIMU ONTOPHO-ABUTaTEIbHOIO anmnapara:

— B MieyaTHOH (opMme, B popMe 3JIEKTPOHHOTO TOKYMEHTA.

JlaHHBI epedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHT€HTA
00y4JaronuXxcsl.
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5. IEPEYEHb OCHOBHOM U JOMNOJHUTEJbHON YUEBHOM
JUTEPATYPBI, HEOBXO/IUMOM IS OCBOEHUSI JUCLUITJIUHBI

5.1 OcHoBHas auTeparypa:

1. Kpyrukos, B.H. Anamu3 panubix : yueonoe mocobue / B.H. Kpyrukos, B.B. Memieukun;
MunucrepctBo  obpazoBanuss U Hayku Poccuiickoit  @epepauuu, DenepasbHoe
roCyAapCTBEeHHOEO0KETHOE 00pa30BaTeNbHOE yUPEXKIEHHE BBICHIETO MPOpECCHOHATHLHOIO

o0pa3oBaHUs

«KemepoBckuili  rocygapcTBeHHbI  yHuMBepcuteT». - KemepoBo :  KemepoBckuii
rocynapctBeHHbliiyHuBepeuter, 2019. - 138 c. : un. - bubmuorp. B k. - ISBN 978-5-8353-
1770-7 ; To xKe [DneKkTpoHHBIH pecypc]. - URL:

http://biblioclub.ru/index.php?page=book &id=278426

2. XKyxosckwuii, O.1. UHpOpMaIIMOHHBIC TEXHOJIOTHH M aHAJIU3 JaHHBIX : y4eOHoe mocobue /
O.U. XykoBckuit ; MuHHCTEPCTBO 00pa3oBaHus u Hayku Poccuiickoit @enepannn, ToMckuit
l'ocynapcrBennbiii YHuBepcuter Cucrem Ympaienuss u Pamunosnektponuku (TYCVYP). -
Tomck
: Omp KonrenT, 2020. - 130 c. : cxem., ui. - bubsmorp.: c. 126. - ISBN 978-5-4332-0158-3 ; To
xe [Daekrponnsiid pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=480500

3. MammuHoe oOyuenue : yueOHuk : [16+] / E.IO. Byrteipckuii, B. B.llexanoBckui,
H. A. Kykosa [u ap.]. — Mocksa : upekr-Menna, 2023. — 368 c. : ui., Tabmn., cxem., rpad. —
Pexxum noctyna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=701807
(mata obpamenus: 26.05.2024). — bubmuorp. B kH. — ISBN 978-5-4499-3778-0. — DOI
10.23681/701807. — TeKCT : IIEKTPOHHBIHA.

4. barwok, O. A. [IpakTukym 1o aHajau3y JaHHBIX Ha s3bikax Python u R : yueGHOe mocobue st
CTyZEeHTOB, oOyuatoumxca no HampasiaeHusMm 38.03.01 «Oxonomuxay», 38.03.05 «busnec-
unpopmatuka» : [16+] / O. A. batok, M. P. caesa, M. O. CamconkuH ; (DOHHAHCOBBIi
ynuBepcuteT npu [IpaButensctBe Poccuiickoit @enepaunn. — Mocksa : [Ipomereit, 2023. —
100 c. : wn., Tabm., cxem., rpad. — Pexum pocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=700938 (mata oOpamenus: 26.05.2024). —
bu6mumorp. B ka. — ISBN 978-5-00172-356-1. — TekcT : 37eKTPOHHBIH.

5. ba3bl JaHHBIX B BBICOKOIPOM3BOAUTENHHBIX MHPOPMAIIMOHHBIX CHUCTEMAaX : yuyeOHoe rmocodue /
aBT.-coct. E.M. HukxonaeB ; MunucrepctBo oOpa3zoBanusi u Hayku PO, DenepanbHoe
roCyJapCTBEHHOE aBTOHOMHOE O0pa30BaTeNbHOE YUPEKIEHHE BBICIIETO0 00pa30BaHUA
«CeBepo- KaBkasckuii henepanpablii yauBepcuTeT». - CtaBponons : CKOVY, 2016. - 163 c. :
wi. - bubmmorp.: c¢l6l. ; To xe [Onexrponnsiii pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book &id=466799

5.2. lonoJIHUTEIbHASL JIUTEPaTypa:

1. Tymanos, B.E. IIpoekTupoBaHue XpaHUIHI AAHHBIX JJI1 CUCTEM OW3HEC-aHAJTUTHKHU @ yueOHOe
nocooue / B.E. TymanoB. - MockBa : MHTepHer-YHuBepcutrer Mudopmannonusix TexHoIOrHM,
2010. - 616 c. : uin., Tabma., cxeM. - (OCHOBBI HH(POPMAMOHHBIX TexHOonorui). - ISBN 978-5-9963-
0353-3 ; To xKe [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &id=233492

2. Jlooponen, b.C. YucneHHblil BEpOSITHOCTHBIN aHAIM3 HEOMPEAECICHHBIX JaHHBIX : MOHOrpadus /
b.C. o6ponen, O.A. IToroBa ; MunucrepcTtBo obpazoBaHusi u Hayku Poccuiickoii @eneparumy,
Cubupckuii ®enepanbHblii yHUBEpCUTET. - KpacHospck : Cubupckuii henepaibHblii YHUBEPCUTET,
2014. - 168 c. : rpad., un. - bubmuorp. B k. - ISBN 978-5-7638-3093-4 ; To xe [DnekTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&
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5.3. UHTepHeT-pecypchl, B TOM YHcje cOBpeMeHHbIe NMpodeccuoHalbHbIe 0a3bl JaHHBIX U

HH(pOpPMALMOHHBbIE CIPABOYHBbIE CHCTEMBI

Inekmponno-oubnuomeunsie cucmemst (IbC):

1. 9BC «lIOPAUT» https://urait.ru/

2. 95C «YHUBEPCHUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. 9BC «BOOK.ru» https://www.book.ru

4. IBC «ZNANIUM.COM» www.znanium.com

5. 9BC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvuvie 6azvt Oannwvix

Scopus http://mwww.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuaas! uznareascrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponnas 6udauorexa (HIB) http://www.elibrary.ru/

IMotHOTEKCTOBBIE APXMBBI BEAYIIUX 3aNMAAHBIX HAYYHBIX KYPHAJ0B Ha Poccuiickoii
nnarq)opMe Hay4HbIX )kypHagoB HIUKOH http://archive.neicon.ru

6. HanmonanbHasi JjeKkTpoHHast OmOamorTeka  (mocTyn K DJIEKTpOHHOW  OuOIMoOTEKe
nuccepranuii Poccuiickoit rocynapcrsennoi ouoimoreku (PI'B) https://rusneb.ru/

7. Ipe3unenrckas oudanoreka um. b.H. Eabumna https://www.prlib.ru/

8. ba3za nannpix CSD Kemopua:kckoro nenrpa kpucrauiorpapudeckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10. Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlextopmym TB" http://www.lektorium.tv/

17. Yuusepcurerckas nnpopmanuonnas cucrema POCCHSA http://uisrussia.msu.ru

ARSI

I/Iﬂd)opmauuormble cnpaeéotdrble cucmemal

1. Komncyaptant IL1toc - cipaBouHas npaBoBasi cuctemMa (JOCTYI 110 JIOKAJTbHOW CETH C
KOMIIBIOTEPOB OMOIMOTEKN)

Pecypcovt c600600n020 0ocmyna

1. KubepJlenmnka http://cyberleninka.ru/;

2. AMepukaHCKas maTeHTHasi 6a3a JaHHbIX http://www.uspto.gov/patft/

3. MuHHCTEepCTBO HAYKHU U BbicuIero oopasoanusi Poccuiickoii ®enepanun
https://www.minobrnauki.gov.ru/;

4. @enepanbublii mnopraa "Poccuiickoe odpazoBanue' http://www.edu.ru/;

5. Hudpopmanuonnas cucrema "ExuHoe 0kHO 1ocTyna K od0pa3oBarejbHbIM pecypcam'
http://window.edu.ru/;

6. Eaunas kosuiexkunusi ungposbix 00pa3oBaTejbHBIX pecypcos http://school-collection.edu.ru/ .

7. IIpoekt I'ocyaapcTBEHHOr0 HHCTUTYTA pycckoro si3bika uMenu A.C. Ilymkuna
"Oo0pa3oBanue Ha pycckom'' https://pushkininstitute.ru/;

8. CunpaBouHo-uHGopmManuoHHbI mopraa "Pycckuii sa3bIk" http://gramota.ru/;

9. Cay:x0a TeMaTH4YeCKHMX TOJKOBBIX ciaoBapeii http://www.glossary.ru/;

10. CaoBapm u 3HIUKJIoNeaAnH http://dic.academic.ru/;

11. OOpa3oBareabHbIii moprana '"Yuebda' http://www.ucheba.com/;
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12. 3akonompoexTt "O06 oOpazoBanuu B Poccuiickoii @eaepanun''. Bonpocsl u oTBeTHI http://xXn--
273--84d1f.xn--plai/voprosy_i_otvety

N

P ow

Cobcmeennvle 31eKmponHble 00pazoeamenvuble u uHpopmayuonnsle pecypcot Kyol'Y

duexkTpoHHbli KaTajgor Hayunoii oubamorexn KyoI'y http://megapro.kubsu.ru/MegaPro/Web
DJieKTpoHHasi OubanoTexka TpyaoB yyeHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MoayJIbHOTO JUHAMUYECKOT0 00yueHus http:/moodle.kubsu.ru

ba3a y4eOHBIX IL1aHOB, Y4e0HO-METOAUYECKNX KOMILIEKCOB, NYOJIHMKALMHA H KOH(pepeHumi

http://infoneeds.kubsu.ru/

5.

Bubanorexka nHpOPMALMOHHBIX pecypcoB Kadeapbl HH(GOPMALMOHHBIX 00Pa30BaTeJIbHBIX

TexHoJorui http://mschool.kubsu.ru;

6.
7.

DJIeKTPOHHBIH apxuB nokyMeHTOB KyoI'Y http://docspace.kubsu.ru/
JJIeKTPOHHBbIe o00pa3oBaTe/ibHbIe pecypchl Kadeapsl HHPOPMALMOHHBIX  CHCTEM H

TexHoJoruii B oOpasoBanun KyoI'Y m HayuyHo-meroamueckoro :xypHaina "IIIKOJIBHBIE
IroJbl" http://icdau.kubsu.ru/

6. MeTonnueckune YKasaHudAa Jisd oﬁyqamumxcn IO OCBOCHHNIO JUCIUITJIMHBI

ITo kypcy npeaycMOTpeHO IPOBEIEHUE JIEKIMOHHBIX 3aHATUH, HA KOTOPBIX AA€TC OCHOBHOM
CHCTEMAaTU3UPOBAHHBIA MaTepuan, JabopaTopHbIX pabOT, KOHTPOJBbHOM paboThl, 3aueTa H
DK3aMEHa.

Baxxnenmmm JTAlIOMKypca SBIAETCS CaMOCTOSTEIIbHAS paboTta o
JAUCHUIIIMHE CHUCITIOJIB30BAHUEM YKA3aHHLBIX JIMTCPATYPHBIX HCTOUYHHUKOB U MECTOAUYCCKHUX YKaSaHI/Iﬁ
aBTOpaKypca.

Buner u ¢popmer CP, cpoku BbIONHEHUs, GOPMBI KOHTPOJIS MPHUBEACHBI BHIIIEC B TaHHOM
JOKYMEHTE.

I[J'ISI JIydlIiero OCBOCHUA OJUCHUILIIMHBI TIPpHU 3aliyUTe JIP CTYACHT IOOJDKCH OTBCTUTH Ha
HECKOJIbKO BOIIPOCOB U3 JEKIMOHHOM YaCTH Kypca.

B ocBoenun AUCHUIUIMHBI WHBAJIUAaMU W JHMIOAMH C OI'paHUYCHHBIMHU BO3MOXHOCTAMU
3I0pOBBsl OOJBIIOE 3HAUCHHWE HMEeT WHANBUAyalbHas ydeOHas pabora (KOHCYIbTAlUU) —
JAOINOJHUTCIBHOC PA3BACHCHUC y‘{C6HOFO Matepuraia.

I/IHI[I/IBI/IIIyaJIBHH ¢ KOHCyJbTallUM IIO npeaMery  ABJIAIOTCA Ba’XHbIM q)aKTOPOM 5
CHOCOGCTBYIOHH/IM HHAUBUAYAJIU3alluA 06yLIeHI/I$I U YCTAHOBJICHUIO BOCIIUTATCIIbHOI'O KOHTAKTa
MCXKIAY IMpClogaBaTCjicM U 06y‘IaIOIHI/IMC$I HWHBAJIMJIOM WM JIMOOM C OI'paHUYCHHBIMHU
BO3MOKHOCTSIMH 3/10POBBS.

7. lIlepeyenb UHGPOPMAUMOHHBIX TEXHOJOIMH, MCHOJIb3yeMbIX
MPH OCYIIECTBJICHHH 00Pa30BaTeJbHOI0 MPOoLecca 1Mo JTUCHUILIHHE

7.1 llepeuenb HHPOPMALIMOHHBIX TEXHOJIOT Hil

— IIpoBepka noMamHuX 3aJaHUN U KOHCYJIBTUPOBAHHUE TOCPEICTBOM dJIEKTPOHHON IMOYTHI.
— Hcnosib3oBaHUE 3JIEKTPOHHBIX MPE3EHTAIIUNA MPU NPOBEIEHUH JIEKIINI U MTPAKTUYECKUX
3aHATUH.

7.2 IlepeyeHb HEOOXOAMMOTI0 IPOTPAMMHOI0 o0ecneyeHust
1. Phyton,
2. R, R Studio.

3. TIporpammsl 11 JEMOHCTpAIMU M co31aHus mpe3eHTanuii («Microsoft Power Point»).
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8. MaTepI/IaJIBHO-TeXHI/I‘IeCKaH 6333, HeoOXoauMas JaJis OCYII€ECTBJICHU A
06p330B3TeJILHOFO nmpomecca mo IMCumIJInHe

HanmenoBanmne CIICHaJIbHBIX

OcHaIIEeHHOCTh CIEMUATILHBIX

[lepeueHpb TULIEH3MOHHOT O

IIOMEIEHN IOMEIIEHUN MPOrPaMMHOI0
obecrieucHuUs
Y4eOHbIC ayTUTOPUH JIIS MebGens: yuebHnast MeOenb PowerPoint.

MIPOBE/ICHUS 3aHATUHN JEKIIMOHHOT O
tuna (ayn. 129, 131, A305.)

TexHuueckue cpencraa
o0y4eHus:
9KpaH, NPOEKTOP, KOMIIBIOTED

VYueOHble ayTUTOPHH IS
MPOBENICHHSI 3aHATHI
CEMHUHAPCKOT0 TUTIA, TPYIIIOBBIX U
WH/IMBHTyaTbHBIX KOHCYJIbTAIINH,
TEKYIIeT0 KOHTPOJIS U

MIPOMEXKYTOYHON aTTecTaluu (ayn.
147,148)

MebGens: yuebHnast MeOeIb
TexHuueckue cpencTaa
oOydeHHS:

9KpaH, MPOEKTOP, KOMIIBIOTEP

Aynuropus, (xkaOuHET) —
KOMIIBIOTEPHBIN KJ1ace

VY4ebHble ayIuTOpUN IS
IIPOBEICHUS 1a00PaTOPHBIX PaldoT.
JlabopaTopus 102,105,106

Mebennb: yuebHas mebenb
TexHuueckue cpeacTaa
00y4YeHus: KOMIIBIOTEP

JlaGoparopus,
YKOMILJIEKTOBaHHAas!
CIIELUAJIM3UPOBAHHBIMU
TEXHUYECKUMU
cpencTBaMu 00ydeHHs —
KOMIIBIOTEPHBIHN KJIacC, C
BO3MOKHOCTBIO
MOJKIIIOYEHHSI K CeTU
«AHTEepHETY,
MPOrpaMMoON SKpaHHOro
YBEJIUYEHUS U
obecreueHHbIN JOCTYyIIOM
B DJIEKTPOHHYIO
MH(OPMAIIMOHHO-
00pa30BaTEIbHYIO

Cpeny YHUBEpPCUTETA

Jna  camocrosTensHOM  paboThl  OOywaromMxcs  HOPEIyCMOTPEHBl  MOMEIIEHUs,
YKOMILJIEKTOBaHHbIE CIIELMAIM3UPOBAHHON MeOENbl0, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOW C
BO3MOXKHOCTBIO IMOJKJIIOYEHUs] K ceTH «VIHTepHeT» M obecrnedyeHHeM AO0CTyNa B 3JEKTPOHHYIO

nH(GOPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

(4uTaNbHBIN 311
Hayunoit 6u0anoTexn)

Ob6opynoBaHue: KOMIIBIOTEPHAs! TEXHUKA C
HOIKJIIOYEHHEM K HH(POPMALIMOHHO-
KOMMYHUKAIIMOHHOH ceTh «VIHTepHeT» U
JIOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMAILMOHHO-00pa30BaTENIbHYIO CPELY
00pa3oBaTenbHON OpraHu3aluu, Be0-

HaumenoBanue OCHaIIIEHHOCTh TOMEIIECHHH 1151 [Tepeuenn
IIOMEILCHHUN [ CaMOCTOSITENIbHON paboThl 00yUaIOLIXCS JIMLEH3UOHHOT O
CaMOCTOSITEIILHOM IPOrPaMMHOT0
paboThI 00 yJaroIIXCs obecrieueHus
[Tomemenue st MeGenb: yueOHas medenb 1. OS Windows, MS
CaMOCTOSITeIILHON Kommrext cnenmanmsupoBanHoi medem: | Office
paboThl 00 yJarOIIUXCS KOMITbIOTEPHBIE CTOJIBI 2. R, R Studio.
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KaMepbl, KOMMYHUKAIIHOHHOE
o0opyaoBaHue, 00eCeYnBAIOIICe JOCTYII
K CETH UHTEPHET (IIPOBOJIHOE COCTMHCHUE
U OECIIPOBOIHOE COCTUHEHHUE 110
texnonorun Wi-Fi)

Ilomemenue s
CaMOCTOSITCILHOM
paboThI 00 yJarOIIIXCS
(ayn. 105, 148,150)

Mebenb: yueOHas mebenb

KommuiekT criermanu3upoBaHHON MeOenu:
KOMIIBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMIbIOTEPHAs TEXHUKA C
HNOJKIIOYEHHEM K HH(OPMAaIMOHHO-
KOMMYHUKAILIMOHHOH ceT «VIHTepHeT» U
JIOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMAITMOHHO-00pa30BaTENBHYIO CPEeLy
o0pa3oBaTenbHON OpraHu3aluu, Beo-
KaMepbl, KOMMYHUKAIIUOHHOE
o0opynoBaHue, odecrednBarolee JOCTyI
K CETH UHTEPHET (IIPOBOJIHOE COEIUHEHUE
1 0ecIpOBOIHOE COEAMHEHUE 110
texHomoruu Wi-Fi)

1.0S Windows, MS
Office

2.R, R Studio.

3. AHTHBHDYC.

24




	Проректор по учебной работе, качеству образования – первый проректор
	К.М.01.01 «ОБРАБОТКА БОЛЬШИХ ДАННЫХ»
	Краснодар 2024
	Рабочая программа дисциплины. «ОБРАБОТКИ БОЛЬШИХ ДАННЫХ»  утверждена на заседании кафедры Вычислительных технологий
	протокол № 7 «03 » мая 2024 г.
	1.1 Цель освоения дисциплины
	1.2 Задачи дисциплины
	1.3 Место дисциплины (модуля) в структуре образовательной программы
	1.4 Перечень планируемых результатов обучения по дисциплине (модулю), соотнесенных с планируемыми результатами освоения образовательной программы.

	Таблица 1. Профессиональные компетенции студента
	2.1 Распределение трудоёмкости дисциплины по видам работ
	2.2 Структура дисциплины:


	2.3 Содержание разделов дисциплины:
	2.3.1 Занятия лекционного типа
	2.3.4 Расчетно-графические задания (индивидуальное задание)
	Примеры РГЗ – задания на анализ данных

	2.4 Перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине
	3. ОБРАЗОВАТЕЛЬНЫЕ ТЕХНОЛОГИИ
	4. ОЦЕНОЧНЫЕ СРЕДСТВА ДЛЯ ТЕКУЩЕГО КОНТРОЛЯ УСПЕВАЕМОСТИ И ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ
	4.1 Фонд оценочных средств для проведения текущего контроля

	5. ПЕРЕЧЕНЬ ОСНОВНОЙ И ДОПОЛНИТЕЛЬНОЙ УЧЕБНОЙ ЛИТЕРАТУРЫ, НЕОБХОДИМОЙ ДЛЯ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	5.1 Основная литература:
	5.3. Интернет-ресурсы, в том числе современные профессиональные базы данных и информационные справочные системы
	Электронно-библиотечные системы (ЭБС):
	Профессиональные базы данных
	Ресурсы свободного доступа
	7. Электронные образовательные ресурсы кафедры информационных  систем и технологий в образовании КубГУ и научно-методического журнала "ШКОЛЬНЫЕ ГОДЫ" http://icdau.kubsu.ru/

	6. Методические указания для обучающихся по освоению дисциплины
	7. Перечень информационных технологий, используемых при осуществлении образовательного процесса по дисциплине
	7.1 Перечень информационных технологий
	7.2 Перечень необходимого программного обеспечения

	8. Материально-техническая база, необходимая для осуществления образовательного процесса по дисциплине

