MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b1.B.01

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIJINHBI

MeTOIlbI H HHCTPYMEHTAJIbHbIC CPECACTBA IPUKJIAAHOTO aHAJIHU3Aa JAHHBIX

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO TTOATOTOBKU
09.04.03 IlpuxiagHas uHGpoOpMaTHKa

HaIpaBJICHHOCTD (TIPO(HIIH)
[puknagHoit aHATM3 TaHHBIX

dopma o0ydeHHUs: OUHAS
I'ox nabopa: 2023
Oomras TpymoemMkocth: 6 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 2

®opma KOHTPOJISA | DK3aMeH Hroro
Bua zansaruii
Jlexun 16 16
JlaGopartopHble
[IpakTnueckue 16 16
PykoBO/ICTBO: KypcoBbie padoThI (mpoektsl) / PI'P
[TpoMexyTOYHasT aTTECTAIHS 0,35 0,35
KonTaktHas padota 32,35 32,35
CamocrosiTenpHas pabora 148 148
Kontposnb 35,65 35,65
Hroro 216 216




Pabouyro mporpamMmmy cocTtaBuiI: AOLEHT Kadeapsl, K.1.H., KpaitHoBa O.A.

(Oondicnocms, yuernoe 36anue, cmenetsb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OondcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuuinHbl coctaBiena Ha ocHoBaHuu @I'OC BO u yueOHoro miana
HAarpaBJIeHUs TOATOTOBKU
09.04.03 INpuknagnas naGOpMaTHKA

Cpok neiicTBus padoueii mporpaMMsbl AU CHHUILIMHBI 10 «31» aBrycra 2025r.

YTBEPXIEHO

Ha 3acenanuu kadenps! «lIpukiagHas mareMaTuka 1 ”HGOpMaTHKa»

(mpotokon 3acexanust Ne 1 ot «30»_asrycra 2022 r.).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

Ileab OCBOEHMS JMCHMILIMHBI — (JOPMUPOBAHUE y CTYJEHTOB 3HaHWi o Konuemuu Big

Data, 6a3oBbix MeTOaX U TeXHONIOTUAX cOOpa, XpaHeHus, 06paboTk U METOJIaX aHamu3a Big
Data 1 uHTEpHpeTalliy PE3YIHTATOB.

2. Mecro mucuuimuiaibl B ctpykrype OIIOITI BO

JINCIMITIMHBL W TIPAKTUKH, HAa OCBOCHHWU KOTOPBIX Oaszupyercs AaHHAs IUCHUIUIMHA:
«I{upoBoe oOmEecTBO U MPOOJIEMBI TMPHUKIAAHON WHPOPMATUKH», «MeToapl M TEXHOJOTHU

MPUKIATHON HHDOPMATUKI.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npenuiecTByrouiee: TeopeTuueckue M NPUKIAAHBIE OCHOBBI aHa/M3a JAHHBIX, AHAJIUTHUYECKUN
MPOEKT I10 UCCIIEIOBAHUIO OONBIIMX JAaHHBIX 2, MeTOAbl MHTEPIPETALIMHA U BU3YAIH3AIMH aHAIN3a
Oonpmmx gaHHbIX, [Ipon3BOACTBEHHAS MTPAKTHKA (HAYYIHO-HUCCIIEAOBATENbCKAs paboTa).

3. Il.ianupyemblie pe3yJbTaThl 00yUeHUs!

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUA
KOMIIeTeHII it
(K01 ¥ HANMEHOBAHME)

[lnanupyemble pe3yJibTaThI
o0yueHust

I11K-4 Crocoben
YIPABISATh JTaraMu
’KM3HEHHOT'O LMKJIA
METOJIOJIOTHYSCKOU H
TEXHOJIOTHYECKON
MHQPACTPYKTYphl aHATH3a
0O0JIBIINX JaHHBIX B
OpraHu3aluu

NJI-1TIK-4 3HaeT cniocoObl
yIpaBieHUs JTaraMu
JKU3HEHHOTO IMKJIa
METOJI0JIOTHYESCKON "
TEXHOJOTHYECKON
UH(QPACTPYKTYpHl aHANU3a
0O0IBIINX TaHHBIX B
Opra"u3aluu
NJ1-2T1K-4
YIPaBISATh JTarraMu
JKU3HEHHOTO IUKJIa
METOI0JIOTHIECKOM Hu
TEXHOJOTHYECKON
UH(QPACTPYKTYpHl aHANN3a
0O0IBIINX TaHHBIX B
Opra"u3aluu
NJ1-3T1K-4
HaBBIKAMH yIpaBieHUs
JTanaMu JKU3HEHHOTO
IIUKJIa METOI0JIOTHUECKOH U
TEXHOJOTHYECKON
UH(GPACTPYKTYpHl aHATU3a
0O0IBIINX JIaHHBIX B
Opra”u3aluu

VYwmeer

Bnaneer

3HATh. NOJIOKEHUSI TEOPUU MPUHATUS
pELIEHUI U MaTeMaTH4YECKHE METObI
NOJJICPKKA IPUHATUS PEIICHUN B
YCIOBHUAX  HEONPENEICHHOCTH U
pHUCKa.

VYmersb: cobupatbh, oOpabaTbiBaTh U
WHTEPIPETHPOBATH
9KCIEpUMEHTAIbHbIE JIaHHBIE,
MPUMEHSITh  MaTeMaThdeckue |
UMHTALMOHHBIE MOJIeNTU ISt
MIPUHATHUS yTIPABICHYECCKAX PEIICHUIN
B YCJOBUSAX HEONPEAEICHHOCTH U
pHCKa.

Bragers: HaBBIKAaMHM HCIOJIB30BaHUS
3¢ ()EeKTUBHBIX  MHCTPYMEHTAJIBbHBIX
CPEICTB MaTEMaTH4ECKOI0 u
MMUTAIMOHHOTO MOJIEITMPOBAHUS IS
MPUHATHS YIPABIECHUYECKUX PEIICHUN
npu paspaboTke HHPOPMAIMOHHBIX

pecypcoB.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIA
Monyns (pazaen) yueOHoi HaHMeHOBaHIfe TeM satrtun Cemectp Obr.em, Bbanabl Hurepakrus, (HauMeHOBaHME
(yueOHOii padoThI) q, q,
padoThI OLICHOYHOI'0
CpeACTBA)
Monyins 1. BBenenue B Cp Tema 1. IlonsiTHE OONBIINX TAHHBIX. 1 28 - - IIpomexyTOUHBIN
OoJbIINE JAaHHbIE TECT
Jlek |Tema 2. O630p u cpeacTBa OOJBIIUX - -
JaHHBIX. Mcrionb3yeMble TEXHOJIOT UM,
MHCTPYMEHTBI, IPOTpaMMbl U UX 1 1
O0COOCHHOCTH.
IIp IToaroToBKa JaHHBIX K AaHAJIA3Y. 1 2 - - Oruer no
N PR~ S
Monyinb 2. Mertonbl Cp Tema 3. Bribop metona. dakropsl, - - IIpomexyTOUHBIN
MHOTOMEPHOTO BIIMSIOIIME HA BBIOOP METO/Ia. 1 25 TECT
CTaTUCTUYECKOrO aHAIN3a U Hacrpoiika napameTtpoB. OnieHka
AHaIM3a HEYUCIIOBOU Jlexk |Tema 4. dakTOpHBIN aHATU3. - -
H(pOopMaluu JIMCKpUMVHAHTHBINA aHAJIU3.
Knacrepnsiit ananus. MHoromepHoe 1 4
HIKanupoBaHue. MeToapl KOHTPOJISA
KayecTBna.
Ip O06paboTka JaHHBIX TPU (HAKTOPHOM U 1 4 - - Otuer no
KOPPEJSILIMOHHOM aHaJIM3e. [IPaKTUYECKON paboTe
Monyns 3. TexHonoruu Cp Tema 5. OcHOBHBIE HallpaBJICHUS - - IIpomexyTOUHBIN
XpaHeHHs U 00pabOTKH pa3BUTHS METOZI0B 00paOOTKH U 1 30 TECT
OOJBIINX JaHHBIX XpaHEHUs TaHHBIX.
Jlex Tema 6. [IpoGnema xpaHneHus - -
HECTPYKTYpPUPOBAHHBIX JaHHbIX. 1 4

[IpobGnema mpeoOpa3zoBaHUsI TaHHBIX.
CeMaHTHYECKHE aHATTN3aTOPBI.




®opMbI TEKYLIIETO

Bun . KOHTPOJIA
Monyns (pazaen) yueOHoi HaHMeHOBaHIfe TeM satrtun Cemectp Obr.em, Bbanabl Hurepakrus, (HauMeHOBaHHE
(yueOHOii padoThI) q, q,
padoThI OLICHOYHOI'0
cpeacrsa)
IIp Hcnons3oBanue U peuMy1iecTsa - - Oruer 1o
skocuctembl Hadoop. 1 4 [PaKTUYECKON paboTe
Ne3
Monayns 4. Cp Tema 7. Mcnionb30BaHUE SI3BIKOB - - [IpoMexkyTOUYHBII
[IporpammupoBanue MIpOrpaMMHUPOBaHUS JJIs1 OOJIBIIUX 1 35 TeCT
00pabOTKH U 3arpy3Ku JTAHHBIX.
OO X JAHHAIX Jlex Tema 8. @peitMBOpKH, Oa3bl TaHHBIX, - -
AHATUTUYECKUE TUIAT(HOPMEI B IIPOUYUE
MHCTPYMEHTBI 00paOOTKH U 3arpy3Ku 1 4
OOJBIINX TAHHBIX.
IIp Hcnonp3oBanue Python s ananmsa - - Oruer no
OONBIINX TaHHBIX. 1 4 MPaKTUIECKON paboTe
NaA
Monynb 5. AHanuTHKa Cp Tema 9. AHanuTHKa GOJBIINX JAHHBIX - - IIpomexyTOUHBIN
B OOJIBIIUX JAHHBIX — peanuu u epcrekTuBsl B Poccnu u 1 30 TeCT
MHUpe.
JIex Tema 10. TexHOJIOTHH U METOBI - -
aHaJn3a, KOTOPhIE UCTIOJIb3YIOTCS JIst
aHanu3a OONBIINX JAHHBIX. 1 3
IIpuMeHeHne 1 BO3MOKHOCTH. Pemenus
Ha OCHOBE OOJIBIINX TAHHBIX.
IIp Bonbiine nanaeie B OaHkax, OU3Hece, - - OtueT 1o
MapKETHUHTE. 1 2 MPAKTUIECKON paboTe
ALK&
ITA 1 0,35 . )
Kontpouns 1 35,65 - -




®opMbI TEKYLIIETO

Bun . KOHTPOJIA
. HaumMeHoBaHUe TeM 3aHATHI Oo0nbem, HNuTepakTus,
Monyns (pazaen) yueOHoi . Cemectp Bbanabl (HaMMeHOBaHuUe
(yueOHOii padoThI) q, q,
padoThI OLICHOYHOI'0
cpeacrsa)
HUroro: 216




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B pamkax yueOHOro Kypca npeayCMOTpPEHBI CeaAyIolue 00pa3oBaTeabHble TEXHOIOTHH:

— TEXHOJIOTHS ~ TPAJAMIMOHHOTO OOYYCHHWs: JICKIIMM W  T[PAKTHYECKHE  padoTHl,
caMoCTOsITeNIbHAs padoTa;

— TEXHOJIOTHS MPOEKTHOTO OOYUYCHHS: peaju3alys W 3alluTa OTYETOB 10 MPAKTHYCCKUM
paboram.

6. MeToauueckue YKa3aHusA 110 0OCBOCHUIO TUCIHHUIIJINHBI

6.1. PexoMeH1anMu 1o NOATOTOBKE K JIEKIMOHHBIM 3aHATHAM

N3ydenne IucHMIIMHBI TpeOyeT CHUCTEMaTHMYECKOro W IOCJIEI0BATENBHOTO HAKOIUICHUS
3HaHUM, CIIEIOBATEIBHO, IPOITYCKU OTAEJIbHBIX TEM HE MTO3BOJISIFOT IITyOOKO OCBOUTH IIPEIMET.

B xoze nekuuoHHBIX cienyer oOpaljaTb BHHMaHHE Ha KaTeropuu, (HOpMyJIUpPOBKH,
PAaCKpBIBAIOIIME COJEpPKAHUE TEX WM HHBIX SBJICHHM M IIPOLIECCOB, HAY4YHBIE BBIBOABI M
IIPAKTUYECKHE PEKOMEHAMH. 3aaBaTh IPENOAABATEI0 YTOUHSAIOINE BOIIPOCHI C LEIbI0 YACHEHUS
TEOPETHUYECKUX ITOJIOKEHNUN, Pa3pelIeHUs] CHOPHBIX CUTYallui.

CTyneHT MOXKET JOIOJHUTh CIHMCOK HCIIOJIB30BAHHOM JINTEPATYPbl COBPEMEHHBIMU
VMCTOYHHMKAMH, HE NPEJCTABICHHBIMU B CIINCKE PEKOMEHJOBAaHHOM JIMTEPATYpPHI, U B JAJIbHEUILIEM
UCIOJIb30BaTh COOCTBEHHbIE IMOATOTOBIEHHBIE yueOHbIE MaTepuaibl IPU HAMCAHUU KYPCOBBIX U
BBIITYCKHBIX KBATU(UKAIIMOHHBIX paloT.

6.2. PexoMeHIanMu 10 MOATOTOBKE K MPAKTHYECKUM 3aHATHAM

CryneHtaMm ciiefyeT AOBOAMTh KAKAYIO IPAKTUYECKYI0 pPabOTy A0 OKOHYATEIHHOIO
peuIeHus, JeMOHCTPUPOBATh TIOHMMaHKE MTPOBEICHHBIX PacyeToB (aHAJIM30B, CUTyallUi), B Cliy4yae
3aTpyIHEHUI 00pamaThCs K NPernoaaBaTeio.

JInst Toro 94TOOBI MPAKTUYECKUE 3aHATHS MPUHOCHIM MaKCHUMAIIBHYIO TOJIB3Y, HEOOXOAUMO
INIOMHHUTB, YTO YHIPAXHCHUC W PCIICHHUC 3aJad HOPOBOIAATCA IO PACCMOTPCHHOMY Ha JICKOUAX
MaTepHally U CBsI3aHbl, KaK MPaBUJIO, C JETaIbHBIM Pa300pOM OTIENbHBIX BOIPOCOB JIEKIIMOHHOTO
kypca. Crnemyer mOTYEpKHYTb, YTO TOJNBKO IIOCIE YCBOCHHMS JIEKIIMOHHOTO MaTepHaga C
OTIpe/IelIEeHHOW TOYKU 3peHHUs (a UMEHHO ¢ TOHM, C KOTOPOW OH M3Jlaraercsl Ha JEKIHsIX) OH Oyjaer
SaAKPCIUIATECA CTYACHTOM Ha MPAKTHYCCKUX 3aHATUAX KAK B PE3YyJIbTATC O6CY)K)ICHI/I$[ 1 aHaJlu3a
JEKIIMOHHOTO MaTepHaia, Tak M C MOMOIIbIO pelIeHusi TpoOJeMHbBIX cUTyaluil, 3anad. [Ipu stux
YCIOBUAX CTYACHT HCE TOJIBKO XOpOHIO YCBOUT MaT€pual, HO W HAYYHUTCA HNPUMCHATHL €TI0 Ha
NpPaKTUKe, a TaKXe IMOJYYUT JOMOJHUTEIbHBI CTUMYN (M 3TO OY€Hb BAXKHO) JUISI aKTHUBHOH
popabOTKHU JIEKIUH.

ITo pe3ynbTraTramM BBINOJIHEHUS paOOThI COCTABIIAETCS OTUET, KOTOPBIN NMpH HEOOXOAUMOCTH
HYXXHO COIIPOBOXKIAATE KOMMCHTAPHUAMU, CXEMaMHU, UCPTCIKAMU U pPUCYHKaAMU.

Crnenyer NOMHUTb, 4YTO BBINOJHEHHE KaXJI0W pabOThl JODKHO JOBOAMTHCA J0
OKOHYATEIBHOTO JIOTHYECKOTO OTBETA, KOTOPOro TPeOyeT yCIOBHUE, U TI0 BO3MOKHOCTH C BBIBOJIOM.
[Tomy4yeHHBIH OTBET CleayeT MPOBEPUTH CIIOCOOaMH, BBITEKAIOIIMMHU U3 CYLIECTBA TaHHOW 3a/lauH.
[Tone3Ho Taxke (eciM BO3MOXKHO) pemiaTh HECKOJIBKHUMH CIOCOOAMH W CPAaBHHUTH TTONyYCHHBIE
pe3yibTaThl. PemieHue 3agay JaHHOTO TUNA HYXKHO NPOJNOJDKATH 0 MPHUOOPETEHUs TBEPBIX
HAaBBbIKOB B UX PCHICHUU.

6.3. PexoMeHgaumm 1o nmoAroToBKe K 3K3aMeHy

[ToaroroBka K 3k3aMeHy CHOCOOCTBYET 3aKpPEIJICHUIO, YTIYOIeHUIO U 0000IIEHUIO 3HAHHH,
MOJIy4aeMBbIX, B MPOIECCE OOYUCHHS, a TAKKE MPUMEHEHUIO X K PEIICHUIO0 MPAKTHIECKUX 3aJ1ad.
['oToBsICH K SK3aMeHy, CTYICHT IJUKBHAUPYET HUMEIOIIHecs] MpoOenbl B 3HAHUSX, YrayOser,
CHUCTEMaTHU3UPYET U YIIOPSIA0UYMBAET CBOM 3HaHM. Ha sk3aMeHe CTy/IeHT IEMOHCTPHUPYET TO, YTO OH
nproOpen B mporiecce 00ydeHUs MO KOHKPETHOW y4eOHOM TUCITUILIHHE.



HeoOxoaumMo opueHTHpOBaTh CTYJIEHTOB Ha CHCTEMATUYECKYIO MOATOTOBKY K 3aHSTHUSIM B
TEYEHUE CEMECTpa, YTO TO3BOJMUT HCIOJb30BaTh BpEeMsi HK3aMEHALIMOHHOM CECCHM JUIs

CUCTEMATHU3ALUHA 3HAHUH.
7. OnleHoYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemect Kox konTpoupyemoi KoMIeTreHuu HaumeHoBaHue
P (W1M ee 4aCTH) OLIEHOYHOI'0 CPeACTBA
2 [1IK-4 Omuemul no npakmuueckum pabomam,

IIpomesicymounoe mecmupoeanue
Bonpocwi k sxk3ameny

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTepUalibl, H606X0)II/IMI>IC AJIA TERKYLIET0 KOHTPOJIsA

7.2.1. TecToBBIE 3a4aHUS

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBbie NpuMepbI TECTOBBIX 3aJaHUI

1. luTepBanbHble JaHHBIE — 3TO (IIOJYEPKHUTE IPABUIIbHBIE OTBETHI):
1) naHHBIE C UHTEPBAIOM;
2) naHHble 00 UHTEpBaIax;
3) KOJIMYECTBO U3MEPEHUH B KaX/10M UHTEPBAJE;
4) KOJIMYECTBO UHTEPBAJIOB B KaXKIOM U3MEPEHUM.

2. KimacrepHslii aHaTU3 TIpeIHa3HAYCH IS
1) rpynnupoBKy 0OBEKTOB;
3) paHXuUpOBaHHS OOBEKTOB;
2) rpyNnupoBKU MOKa3aTesei;
4) paHKMpOBaHUS TOKa3aTeNEH.

3. luxoToMuueckas mKaja 3To:
1) cocTosimas u3 “na’” u “Her”;
3) cocrosmas U3 IByX YUCEIL;
2) cocrosias u3 “UcTUHA” U “JIOXKB
b
4) cocrosiast U3 IByX paHTOB.

4. K HEeYHCIIOBBIM IIKaJIaM OTHOCSITCS:
1) HoMHHaNbHAs;
3) abcouoTHa;
2) UHTEPBAJIOB;
4) panrosasi.

5. To, c yeM cpaBHUBAeTCS BBIYHCIIIEMOE 3HAUC€HHE XH-KBajapaT, Beraucisiercss B EXCEL

byHKUIMEH:
1) X12PACIT;



3) X2TECT;
2) X20EP;
4) X12.

7.2.2. OTtueThsl 0 NPAKTUYECKUM padoTam
(HaumenosaHue OYeHOUHO20 Cpedcmea)

TunoBble npuMepsbI 3a1aHN I

IpakTnyeckas padora 1. [loaroroBka 1aHHBIX K aHAIU3Y.

®opma 0TYETA MO NPAKTHYECKOi padoTe Ne 1. B oTueT o npaktudeckoii paboTe JOKHBI ObITh
BKJIFOYEHBI CIEAYIOIIHNE ITyHKTHI:

TUTYJIBbHBIH JIUCT;

11eJIb pabOoTHI;

KpaTKHEe TCOPETHUCCKUE CBEICHHUS,
OINKMCAHKE XOJ1a BBIIOJIHEHUS PaOOTHI;
pE3yJIbTaThl BBITIOJIHEHHON PaOOTHI.

IIpakTuyeckas padora 2. O6padoTKa JaHHBIX IPU (PAKTOPHOM U KOPPENISALIUOHHOM aHAIIU3E.
®opma oT4eTAa 1o NpaKkTH4YecKoil padore Ne 3. B oTuer no npakTudeckoit paboTe AOIKHBI OBITH
BKITIOYCHBI CIICYIOIIUE TyHKTHI:

TUTYJIbHBIH JIKCT;

1eJTb PabOTHI;

KpaTKUC TCOPCTUUCCKHUEC CBCACHMA,
OIIMCAaHUEC X0/1a BBIITOJIHCHUSA pa6OTI)I;
pe3yIbTaThl BHIMOJIHEHHON pabOTHI.

IIpakTnyeckas padora 3. Mcnonp3oBanue u npenmymiecTa sxocuctemMsl Hadoop.

®opma oTyeTa o MpakTH4Yeckoii padore Ne 3. B otuer no npakTrueckoi paboTe JOIKHBI ObITh
BKJIFOYEHBI CIEAYIOIINE ITyHKTBI:

TUTYJIbHBINA JIUCT;

11eIb padoTHI;

KpaTKHE TEOPETUYECKNE CBEJICHNUS;
OIHCaHKE XO/a BIMOJIHEHHS paboThI;
pEe3yJbTAThI BBINOJIHEHHON paOOTHI.

IIpakTnueckas padora 4. Mcnonb3oBanue Python st ananm3za O0NbIIMX TaHHBIX.

®opma oT4eTa 1Mo NpaKkTu4eckoii padore Ne 4. B oTuer nmo npakTudeckoit paboTe JOIKHBI OBITh
BKJIFOYEHBI CIEAYIOIINE TYyHKTHI:

TUTYJBHBINA JIUCT;

1eJTb paboTHI;

KpaTKHe TeOPETHUECKUE CBEICHNUS,
OTHCAaHUE XOJIa BBIITOJIHEHUS PaOOTHI;
Pe3yJIbTAThI BEIIOJTHEHHON PaOOTHI.

IIpakTuyeckasi padora 5. bosnpimume nanHbie B OaHKax, OM3HECe, MApKETHHTE. .

®opma oTyeTa MO MpaKkTHUYecKkoii padore Ne 5. B oTuer o npakTrueckoi paboTe 10HKHBI ObITh
BKJIFOYEHBI CIEAYIOIINE ITyHKTBI:

TUTYJIbHBIN JIUCT;
11eJIb paboTHI;



— KpaTKue TEOPETUYECKHUE CBE/ICHMUS;
— OMHCaHUe XOJa BBIOJHEHUS pabOThI;
—  pe3yJbTaThl BHIMOJIHEHHOI pabOTHI.

TeMbl MUCbMEHHBIX pa60T

VY4eOHBIM [JIAHOM HE IPEYyCMOTPEHO.

7.3. OueHoYHbIe CpeACTBA Ui NMPOMEKYTOYHOH aTTeCTAIMM MO MTOraM OCBOEHMS

AUCHUILIMHBI

7.3.1. Bonnpocsl K NPpOMeKYyTOYHOI aTTecTALMHU

Cemectp 2

=
= Z

BOI[pOCbI K 3K3aMEHY

Texnoornu OOJIBIINX JTAaHHBIX.

33,[[8.‘11/1 1 KOMIICTCHIIMHM aHAJIMTHUKOB OONBIINX JaHHBIX.

OcHOBHBIE MPUHIIUIBI PAOOTHI C OOJIBIIMMH TAHHBIMHU.

MapReduce kak MoJeIb pacupeieIcHHON 00pabOTKH TaHHBIX.

I/IHCprMeHTBI HU3BJICUCHUA JaHHBIX.

WHTemiekTyanbHbli aHAJIA3 JaHHBIX.

Jlannbie 1 Metananabie. Metonbl u ctaauu Data Mining. 3agaun Data Mining.

OcHOBHBIE XAPAKTCPUCTHUKU WU TUIIBL 0O0JIBIINX JaHHBbIX.

OO NSO Wi =

COop, xpanenue, 00paboTKa, M3BJICUCHUE M aHATN3 OOJBIINX MOTOKOB JTAHHBIX.

-
o

CTaTHCTUYECKOE MBIIUICHUE W CTAaTUCTUYCCKUM aHaIu3 Ipu pa60Te ¢ OOIbIIMMHU
JaHHBbIMU.

11.

Metoapl KJ'IaCCI/I(I)I/IKaI_II/II/I U MMPOTHO3UPOBAHUA pa60TBI ¢ OOJBIIMMU JaHHBIMU.

12.

QPakTOPHBINA aHAIIU3.

13.

Z[I/ICKpI/IMI/IHaHTHI:Jﬁ aHaJIn3 Ipu pa60Te ¢ OOJNIBIIMMU JaHHBIMU.

14.

Kunacrepnsiil ananus npu padote ¢ O0JIbITUMU JaHHBIMHU.

15.

MHOFOMepHOG [OKAJIMPOBAHUC TIPU pa60Te ¢ OOJIBIIMMU JaHHBIMU.

16.

Metoapl KOHTPOJII Ka4YCCTBA IIPU pa60Te ¢ OOJIBIIMMU JaHHBIMU.

17.

COBpCMeHHI)Ie IMMPOrpaMMHELIC CPCACTBA IJIA OIICPATHUBHOI'O aHAJIM3a JaHHbBIX.

18.

OcHOBHbBIC HAIlpaBJICHUA Pa3BUTUSA MCTOIOB O6pa6OTKI/I 1 XpaHCHUA OOJIBIIINX JaHHBIX.

19.

Cucremsbl ynpaBiaeHHus 0a3aMy JaHHBIX M OpraHu3allus YIpaBieHUs 0a3aMu XpaHEHHUS
OOJIBLIINX JIaHHBIX.

20.

[IpoGiema XxpaHeHUs] HECTPYKTYPUPOBAHHBIX JAHHBIX.

21.

[TpoGiema nmpeobpazoBaHus JaHHBIX.

22.

CeMaHTHYECKHE aHAIU3ATOPBI.

23.

S13bIKK IporpaMMHUpPOBaHUs, UCIOJIb3yEeMble JIJIsl pa0OThI ¢ OOJIBIIMMH JaHHBIMHU.

24.

CamMoo0yuaroluecs: aBTOMAThI.

25.

DpeiMBOPKH, UCTIOJIb3yEeMbIe ISl pA0OTHI C OOJIBITUMHU JaHHBIMH.

26.

KoruutuBHEBIN aHaIN3 JAaHHBIX TTPpU pa60Te ¢ OOJIBIIMMU JaHHBbIMU.

27.

AHnanutuyeckue miaropmbl asisi paboThl ¢ OOJBUIMMH TaHHBIMH.

28.

AnanuTuka OOJBIINX JaHHBIX. MaTeMaTndecKas CTaATUCTHKA.

29.

HpI/IKHaILHLIC HHCTPYMCHTBI dHAJIM3d JAaHHBIX. KOppCJ’IHL{I/IH.



http://ru.datasides.com/big-data-analytic-tools/#i
http://ru.datasides.com/big-data-analytic-tools/#i-3

Bomnpocekl Kk 3K3aMeHy

n/n
30.| Beenenue B Data Mining — nmoHsTHE, CTPYKTYpa, COCTABIIAIONINE U COMTYyTCTBYIOIINE
HaYKH.
31.| CriocoOb1 BU3yanu3anuu, UHTEPIIPETALH, IPOCKTHASI OPraHU3aIHs 1 OU3HeC
PEKOMEHAALIUU.

32.| MickyccTBEHHBIE HEHPOHHBIE CETH MPH paboTe ¢ OOJIBIIMMHU JAHHBIMHU.

33.| AHanuTHKa O0JNBIINX TAaHHBIX — peaJMy U NepcreKkTuBbl B Poccun u mupe.

34.| Kpayacopcusr.

35.| CMerieHue ¥ UHTETPALS TAHHBIX.

36.| MammaHOE 00y4YeHre pu paboTe ¢ OOJIBIIUMH JIAHHBIMHU.

37.| Bonbuve nanubie B OaHKaX.

38.| bonbmve nanaeie B Ou3HeECe.

39.| bonpime ganHbIe B MAPKETHHTE.

40.| IIporno3Hasi aHaJIUTHKA.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBe/IeHUs!
Cemectp . Kpurepun u HopMbI OLlEHKH
NMPOMEKYTOYHOM
aTrecTauuu
1 DK3aMeH (yCTHO) CtaBUTCS CTYJIEHTY Ha dK3aMEHE,

€CJIM OH MCYEPIBIBAIOIIE U
rPaMOTHO JaJI OTBETHI HA
BOIIPOCHI IK3aMEHAI[MOHHOT'O
OuJieTa WM IpU OTBETE JOMYCTUI
HEOOJIBIIYI0 HETOYHOCTh Ha 1
BOIIPOC, HO TIPH ITOM CMOT
IPaMOTHO OTBETUTh Ha
JIOTTOJTHUTEIbHBIE BOIIPOCHI TY,
«OTIUYHOY MPOSIBUBILIEMY TIOJIHBIE 3HAHUS B
pamMKax TpeOOBaHMI MOATOTOBKHI
0 TUCLMIUIUHE, YyCBOUBLIEMY
JIUTEPATYPY, PEKOMEHTYEMYIO
MIPOrpaMMoil ¥ MOKa3aBIIEMY
CHUCTEMAaTUYECKHUM XapakTep
3HaHuW. B u3noxennu marepuana
M OTBETax Ha JOMOJIHUTEILHEIC
BOIIPOCHI JOITYCKaKOTCS
HeOOJIbIIINE HETOYHOCTH

CraBuTCS CTYJEHTY Ha dK3aMeHe,
€CITM OH MCYEPITBIBAIOIIC U
IpaMOTHO J1ajl OTBeT Ha 1 Bompoc
SK3aMEHAIlMOHHOI0 OuIeTa, a Ha
JIPYTroi TOTBKO TE3UCHBIE
((XOpOIHO)) BBICKA3bIBAHUSA NJIN HOHYCTI/IJ'I
HEeOOJIbIIINe HETOYHOCTH TPHU
OTBETC HaA BOHpOCBI
AK3aMEHAIIMOHHOTO OWIIeTa W Jall
KpaTKI/Ie OTBECTHI HA
JIOTIOJTHUTETIbHBIE BOMPOCHI




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

«YAOOBJIETBOPUTECIBHO»

CraBUTCS CTYJEHTY Ha 3K3aMEHE,
€CIIM OH HE CMOT J]aTh OTBET Ha
OJIMH U3 BOIIPOCOB
HK3aMEHallMOHHOT O OuieTa Uiu
OTBETHUII Ha BCE BOIIPOCEHI, HO IIPU
3TOM OTBETHI COAEPIKAIU TOIBKO
TC3UCHBIC BEICKA3bIBAHUA

«HCYOOBJIECTBOPHUTCIBHO»

CraBUTCS CTYICHTY Ha 3K3aMEHE,
€CII OH HE JaJl OTBET Ha BOIIPOCHI
9K3aMEHAIIMOHHOTO OWIeTa HiTH B
OTBETE CO/ICPIKATHCH
(dbyHIaMEHTaIbHBIC OITMOKH




8. YueOHO-MeTOIMYeCcKOe M HH(POPMANIMOHHOE 00eciedeHne TUCIIUTITUHBI

8.1. Obs3aTe1bHAsA JIUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanuyecTrBo B

Ne ABTOpBI, nocooue, yueoHo- I'on N
3arsiiaBue (3aroJji0BoK) HAY4YHOIl OM0/IHOTeKe
/I | COCTABUTEH MeToAMYecKoe nmocoodue, | M3IaHUs
/ HaumenoBanue IbC
NMPaKTHUKYM, JIP.)
1 | bennepckas, O. | busHec-ananutuka : yaeOHoe nmocobue / O. b. bennepckas. — yue0. mocobue 2017 OBC "IPRbooks"
b. Bbenropon : benropoackuii rocy1apCcTBEHHBIN TEXHOIOTHYECKUI
yauBepcutet uM. B.I". lllyxosa, O6C ACB, 2017. — 162 ¢. —
ISBN 2227-8397.
2 | U6e O. KomnploTepHble CeTH U CiIyKObl YAaIEeHHOTO JIOCTyIa yuel. mocodue 2019 3BC "IPRbooks"
3 | Kasues, B. M. | Benenue B aHaiiu3, CHHTE3 U MOJICIIMPOBAHHUE CUCTEM : yaeOHOe mocooue 2020 OBC "IPRbooks"
yuebHoe ocobue / B. M. KazueB. — 3-e uzn. — Mockaa,
Caparos : UnTepuer-YHuBepcurer MHPpOpMAITHOHHBIX
Texunonoruit (MHTYUT), Aii [Iu Ap Meaua, 2020. — 270
c. — ISBN 978-5-4497-0307-1.
4 | Jlebenes A. C. | Meronsl Big Data : yuebHo-meToquueckoe nocooue / A. C. | yaeOHO-METOIUYECKOE 2021 ObC "Jlanp"
Jlebenes, I11. I'. MaromenoB. — Mocksa : PTY MUPDA, rnmocobue
2021. — 91 c.
5 | Conosnena C. HubopMaImoHHbIe TEXHOJIOTHH B MPO(PECCUOHATILHOM MPaKTUKYM 2017 OBbC "IPRbooks"
B. nesitenbHoCcTH. IHCTpyMeHTapuii On3HeC-aHATMTHKHY |
npaktukym / C. B. ConoBeesa, 1O. I1. Anexcannposckas, 1O. B.
Xaitpyrnuaosa. — Kazans : Kazanckuit HallmoHaIbHBIHA
UCCIEA0BATENbCKUM TEXHOJIOTUYECKUN YHUBEpCUTET, 2017, —
104 c. — ISBN 978-5-7882-2217-2.
6 | Cy3suP. A. A3k porpammupoBanus Python yuaeb. mocobune 2016 3BC "IPRbooks"

8.2. lonosiHuTE/IbHAS JIUTEPATYPa




Tun (yueOHuk, yueOHoe nmocodue,

Ne ABTOpBI, I'on KounyecTBO B HAYYHOM
3arsiaBue (3aroJioBoK) yueOHO-MeToAuYecKoe nocooue,
n/n COCTABHUTEIH u3ianuga | oudanorexe / Haumenoanue I6C
NPaKTHKYM, Jp.)
1 | Omudep B. T OCHOBBI ceTei nepeayn TaHHBIX BBOJIHBIN y4e0. Kypc 2016 ObC "IPRbooks"
2 | bykynos C. B. OcHOBBI 00BEKTHO- yueb. mocobue 2017 3BC "IPRbooks"
OpPUEHTUPOBAHHOTO
IPOrPaMMHUPOBAHHUS
3 | be3pyuko B. T. KoMmnbroTepHbIi MpakKTHKyM 110 yue0. mocodue 2019 ObC "ZNANIUM.COM"
Kkypey "Uudopmaruka
4 | Jansu D.T. CoBpemeHHbIe 0a3bl JJAHHBIX y4ae0. mocobue 2017 9BC "ZNANIUM.COM"
5 | HoporanoB B. A. | KomnbroTepHasi 00pa0oTKa JaHHBIX | yuel. mocolue 2017 3BC "IPRbooks"




8.3. Ilepeuenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U MH(OPMAIMOHHBLIX CIPABOYHBIX
cHCTEM

— Texnonoruu 51 cpelcTBa

XpaHEHUS

U 00paboOTKM  JIaHHBIX. URL:

https://www.kp.ru/guide/sistemy-khranenija-dannykh.html
— OmeparuBHas ooOpaborka tpansakuuii (OLTP). URL: https://docs.microsoft.com/ru-
ru/azure/architecture/data-guide/relational-data/online-transaction-processing

— ba3pl  gaHHBIX  [DJEKTPOHHBIN

ru/library/ms179422(v=sql.120).aspx

— Web of Science[3nekTpoHHbIi pecypc|

pecypc].

URL:  https://msdn.microsoft.com/ru-

: MyJIbTUIUCIHMIUTMHAPHAS pedepaTuBHas 0aza

nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.
— Scopus [DnekTponHbIii pecypc] : pedepatuBHas 6a3a manubix. — Netherlands: Elsevier,

2004— . — Pexxum noctyma : scopus.com. — 3ari. C akpana. — S3. pyc., aHrJ.
— Elibrary [OnexkTpoHHBIN pecypc] : HaydHas 7IeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000— . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHIIL.

8.4. IlepeyeHb MPOrpaMMHOI0 o0ecnedYeHus

Ne Hanmenosanme IO PexBU3UTHI norm;gpa
n/n (naTa, HOMep, CPOK J1elicTBHUS)
1 | CYBA MS SQL Server Express + cpema MS | 6ecrmataoe 10
SQL Studio (pyc) 2008 R2 unu Bblie
2 | S3wik nporpammupoBanus Python 3.0 u cpena | 6ecrutatHoe [10
paspabotku PyScripter
3 | Office Standard beccpounas
4 | bubnuoreka mporpammHoro obecneueHus | 6ecratHoe [10
Apache Hadoop
5 | Windows beccpounas

8.5. Onucanne MaTepuaJbLHO-TEXHHUYECKOIi 0a3bl, HEOOXOAMMOM /I OCYIIeCTBJIEHUS
00pa3oBaTeILHOIO NMpolecca No JUCHUILIUHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U

POEKTUPOBaHNUS (BBIIOJIHEHUS KYPCOBBIX
pabot). YueOHas ayAuTopus JJIsl TPOBEICHUS
IPYNIOBBIX U HHIUBUAYAIbHBIX
KOHCYJIbTalil YueOHas ayiutopus JUis
IIPOBEJEHUS 3aHATUN TEKYLIETr0 KOHTPOJIS U
IPOMEXKYTOUHOM aTTecTaliu.

Ne AP. 00bEKTOB /IS MIPOBeIeHHA
. Ilepeyenb 0CHOBHOTO 000pPYAOBAHMSA
N/ | MPaKTHYECKHX U Ja0O0paTOPHBIX 3aHATHIA,
MOMELEeHUH VI CAMOCTOATEIbLHOMI

padoThl 00yuaouXcsi (HOMep ayIuTOPHH)

KomnbrotepHnslii kiace. Yuebnas ayautopus | Kommbrorep (MoHuTOp 197, cucteMHblIi

JUTSI TIPOBEJICHUS 3aHATHH JICKITMOHHOTO THIa. | 6110k Pentium (R) Dual-Core E5500 2,8

VY4yeOHast aytuTopus AJis TPOBEICHUS GHz /4 Gb / 500 Gb), cronst

3aHSATHI CEMHUHAPCKOTO THIA. YueOHast YUEHHYECKHUE , CTOJIBI KOMIIBIOTEPHBIE ,

ayJIUTOpHUS U1 IPOBEIeHHs Ta00paTOPHBIX CTOJI IIPEToIaBaTeNbCKUil, CTybs. Jlocka

1 pabot. YueOHast ayuTopus i1l KypCcOBOTO aynutopHasi(MenoBasi)



https://docs.microsoft.com/ru-ru/azure/architecture/data-guide/relational-data/online-transaction-processing
https://docs.microsoft.com/ru-ru/azure/architecture/data-guide/relational-data/online-transaction-processing
https://msdn.microsoft.com/ru-ru/library/ms179422(v=sql.120).aspx
https://msdn.microsoft.com/ru-ru/library/ms179422(v=sql.120).aspx

n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKUX U
Ap. 00bEKTOB [IJIsl IPOBEACHUS
NMPAKTHYECKHUX U JIAa0OPATOPHBIX 3aHATHH,
MOMeIleHUH JJI51 CAMOCTOATEIbHOMI
patdoThl o0yJammxcst (HoMep ayUHTOPHH)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

Y4eOHast ayTuTOpUs I TPOBEICHUS
3aHATUH JICKIIMOHHOTO THMA. Y YeOHas
ayJIUTOPUS JJIsI TPOBEICHUS 3aHATUI
CEMHUHAPCKOro Tuna. Y4yeOHas ayiuTopus JUis
KYPCOBOTO MPOCKTUPOBAHUS (BBIOJHCHUS
KYPCOBBIX paboT). YueOHast ayIuTOPHS IS
MIPOBEJICHUS TPYIIIOBLIX U HHIUBUY ATbHBIX
KOHCYJIbTalMil. Y4yeOHas ay iuTopus JUis
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS 1
IPOMEKYTOUHOM aTTecTaIiu.

CToJIbl YYCHHUECKUE ABYXMECTHBIE
(MOHOOII0K), TOCKa ayAUTOpHAs 3-X
CEKITMOHHAasl (MeJIOBas), CTOJ
NPEenoIaBaTeIbCKUil , CTYII, IPOCKTOP
Acer

Komnsrorepnsiii kinace. [lomemenue mis
CaMOCTOSTEIIbHOW paboThl. YueOHas
ayJIUTOPHS JJIS TPOBEICHUS 3aHATUI
CEMHUHAPCKOro Tuna. Y4yeOHas ayiuTopus Ui
KypCOBOTO IIPOCKTHPOBAHUS (BBITTIOTHEHUS
KYPCOBBIX pa0oT). YueOHas ayJuTOpHs 17
MIPOBEICHUS TPYIIIIOBBIX U HHIUBHTY ATbHBIX
KOHCYJNbTaIMil. Y4yeOHas aytuTopus AJis
NPOBEICHUS 3aHATUH TEKYIIEro KOHTPOJIS U
IPOMEKYTOUHOM aTTecTaIiu.

Cron yuenuueckui, ctyd, [1K ¢ Beixosiom B
CeTb UHTEPHET




