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1 TIlosicHUTeJIBLHAA 3aMUCKA
1.1 Ileapb ¥ 320294 IUCHUITHHBI

Ilenb

JUCHUNIINHEL:

HU3Yy4YCHUC MCTOJA0B

00paboTku

CTPYKTYPUPOBAHHBIX U

HECTPYKTYPUPOBAHHBIX MHOTOOOpPa3HBIX [AHHBIX OrPOMHBIX OOBEMOB il MOTYyYEHUS
BOCIIPUHUMAEMBIX YEJIOBEKOM PE3yJIbTATOB.

3amaun:

— U3y4YeHHE METOJIOB XpaHEHHUS U yIpaBieHus JaHHbIMU (opmara Big Data;
— U3y4YeHHE METOJIOB OpPraHM3alliy U aHalu3a JaHHbX Gopmara Big Data.

1.2 TIlepeyeHb NJAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs IO JUCHHUILIMHE, COOTHECEHHBIX
€ MHANKATOPAMM JOCTHKEHHUSI KOMIIeTeHI U

Komnerenius Nuaukatopbl KOMIETEHIUI Pe3ynbrarel o0ydeHus
(Koa u HaMEHOBa- (Koa 1 HAaMMEHOBaHUE)
HHUE)
I1K-1 IIK-1.1. 3HaTh OCHOBHBIC NPHUHIMIBI U

Cnoco0OeH npUMeHSTh
COBPEMEHHBIE METO-
JIbl 1 UHCTPYMEH-
TaJbHbIE CPEJCTBA
MpUKIaIHON uHpOP-
MaTHKH JJIsi aBTOMa-
TU3alUU U UHPOpMa-
TU3AIUU PEIICHUS
MPUKIIAIHBIX 3a7a4
Pa3JIMYHBIX KJIACCOB U
co3aanus uHpopma-
IIUOHHBIX CUCTEM

3HAEeT COBPEMEHHbBIE METObI U
HHCTPYMEHTAJIbHBIE CPEACTBA
MPUKIATHON HH(DOPMATUKI
[TK-1.2.

YMeer npuMeHsATh COBPEMEH-
HBIC MCTOABI 1 HTHCTPYMCHTAJIb-
HbIE CPEJCTBA IPUKJIATHON UH-
dbopmaTHKu 151 aBTOMATHU3alUN
1 MHGOpMATH3ALUU PEIICHUS
MIPUKJIAIHBIX 33124

[1K-1.3.

Biianeer coBpeMEHHBIMU METO-
JaMd M HHCTPYMEHTAIbHBIMHU
CpeAcTBaMu  IPUKIAAHOW HH-
dbopMaTUKU ISl aBTOMATU3AIUN
U uH(pOpMATHU3allUU  pEIICHUS
MPUKIAIHBIX 33a4 Pa3IMYHbIX
k1accoB H co3panus UC

METOJbl XPaHEHHUs], YIPaBJICHUS,
00paboTKHu, aHamu3a JTAHHBIX
¢dopmara Big Data, coBpeMeHHbIE
METOJIBl W HWHCTPYMCHTAIBHBIC
cpeactBa  anus paboTel ¢
OOJIBIIMMHU JTAHHBIMHU.

YMeTp CcTpouTh MOJETH IS
JAaHHBIX, XPAHSAIIUXCS B
pacrpeieIeHHOM daiinoBoit
cucreme, PUMCHSITh
COBpEMEHHBIE METO/IbI u
WHCTPYMCHTAJIbHBIC cpencTBa
OPUKITATHON WHOOPMATUKH IS
ABTOMATH3AINH u
uH(pOpMaTU3ALIUY PEIICHUs 3a1a9
aHaan3a OONBIINX JAHHBIX.

BJ'Ia,Z[eTB COBPCMCHHBIMU
METOJaMU IIPOTHO3HOTI'0 n
HHCTPYMCHTAJIbHBIMU

cpeacrBaMu IIPOTHO3HOT'O
MOACIINPOBAHUA u aHaJIn3a
JaHHBIX.

[1K-3

Cnoco0eH npoeKTu-
poBaTh MH(pOpMaIH-
OHHBIC MMPOLECCHI U
CHCTEMBI C UCIIOJIB30-
BaHUEM NMHHOBAIIMOH-
HBIX HHCTPYMEHTAaJIb-
HBIX CPENCTB

I1K-3.1.

3HaeT UHHOBAIIMOHHBIE UHCTPY-
MeHTanbHbIe cpeacrsa UT-
cepsl

[1K-3.2.

YMeeT npoekTupoBaTh HHPOP-
MAaIMOHHBIE MPOLIECCHI U CUCTE-
MBI C UCTIOJIb30BaHUEM HHHOBA-
LIMOHHBIX HHCTPYMEHTAJIBHBIX
CPEJICTB.

[1K-3.3.

Brnaneer HaBbIKaMU MPOEKTHU-
poBaHUsI MHOOPMAITMOHHBIX

3HaTh HHHOBAIIMOHHBIE HHCTPY-
MeHTanbHbIe cpeacTBa UT-cdepbr
IS paboThI ¢ OONBIIUMU 1aH-
HBIMH

YMeTh npoeKTupoBath HHGOP-
MAaITMOHHBIE TIPOIIECCHI M CHUCTe-
MBI C UCIIOJIb30BAHUEM MHHOBA-
IIMOHHBIX HHCTPYMEHTATBHBIX
CPEICTB.

Brnagets HaBBIKAMU TIPOEKTHPO-
BaHUA WH()OPMALIMOHHBIX MPO-
[IECCOB M CHUCTEM C MCITIOJIH30Ba-
HHEM MHHOBAIIMOHHBIX HHCTPY-




mponeccoB U CUCTEM C UCIIOJIb-
30BaHUEM MHHOBAITMOHHBIX MH-
CTPYMCHTAJIbHBIX CPCACTB.

MCHTAJIbHBIX CPCACTB.

[1K-5

Crnoco0eH UCIob30-
BaTh COBPEMECHHBIC
METO/IbI OIICHKH Ka-
4eCcTBa, HaJISKHOCTH
U HH()OPMAITMOHHON
0€30MmacHOCTH MH-
(bopMaMOHHBIX CH-
CTEM B IIPOIIECCe UX
NPOCKTHUPOBAHUS U
IKCIUTyaTalluu

[1K-5.1.

3HaeT COBPEMEHHBIE METOMbI
OLICHKM KayecTBa, HaJEKHOCTH
U UH(GOPMAIIMOHHOH Ge301acHO-
ctu MC B mpoiiecce mpoeKTUpo-
BaHMS U DKCIUTyaTallUH.

[1K-5.2.

YMeer INpUMEHATb COBPEMEH-
HbIE€ METOJbl OLIEHKH KayecTBa,
HAJCKHOCTH W HH(DOPMAIHOH-
Holt GesomacHoctu MC B mpo-
1ecce MPOCKTUPOBAHUS U IKC-

Iryataluu.

[1K-5.3.

BnazleeT HaBbIKaMH IIPUMCHC-
HUs COBPCMCHHBIX MCTOI0B

OLIEHKH KayecTBa, HaAEKHOCTHU
1 nH(HOPMAIIMOHHOH Ge301acHo-
ctu C B mporiecce MpOeKTUPO-
BaHMS U DKCIUTyaTalluu
npukiaaaaeix MC

3HaThb COBPEMCHHBIC  METO/IbI
OIICHKHU KayecTBa, HAJCKHOCTH U
uH(popMaImoHHOM 0e30MacHOCTH
HC B mporecce paboTsl ¢ 00Jb-
IIUMH TaHHBIMU.

YMeTh NPUMEHSATh COBPEMEHHBIC
METOIbI OIIEHKHU Ka4ecTBa,
HAJIS)KHOCTH U WH(POPMAIIOHHOM
o6eszonacaoctn IC B mpornecce
MPOCKTUPOBAHMSI U DKCIUTyaTa-
U CHCTEM I PabOThI C 0OJIb-
HIUMHU JaHHBIMH.

Bnagerp HaBBIKAMH NPUMCHCHHS
COBPEMEHHBIX METOJOB OIICHKH
KauyeCTBa, HAJICKHOCTH U HHPOP-
ManuoHHOM Oe3omacHoctu MC B
IpoIeCCe  MPOCKTHPOBAHUSA H
skcrutyatanun MC  xiacca Big
Data.

1.3 MecTo TUCHUILINHBI B CTPYKTYpe OCHOBHOI1 00pa3oBaTe/IbHOIi IPOrpaMMbl

JucuuruinHa «MeTonbl M CpeAcTBa aHaiu3a OOJBIIMX JAHHBIX B KOMIIBIOTEPHBIX
CeTAX» SBISIETCA AMCUUIUIMHOW 4YacTH, (OpPMHUPYEMOW y4YacTHMKaMH OO0pa3oBaTEIbHBIX
oTHomeHn Onoka b1 ydeOHOro miaHa mo HampaBieHMIO NoArotoBku «llpukiagnas

MH(OPMATUKAY.

[IpepexkBU3UTHl NUCHUIUIMHBL: IS OCBOEHUS IUCIHUIUIMHBI HEOOXOAMMBI 3HAHMS,
YMeHI/ISI 1 BJIaACHUA, C(l)OpMI/IpOBaHHI)IC B XOa¢€ I/I?,y‘-ICHI/Ifl JUCIIUIIIINH . «TGXHOJ'IOFI/II/I
yIpaBlIeHUS 3HAHUSMU B OPTaHU3AINNY, « X PAHUIUIIA JAaHHBIX).

[TocTpexkBU3UTHl AMCUUILUIMHBL: B PE3YyIbTaT€ OCBOEHUS AUCLUUILIMHBI (POPMUPYIOTCS
3HaHMS, YMEHHUS W BIAJCHUS HEOOXOAMMBIE ISl W3YYEHHUS CIEAYIOIMUX JUCIHUILINH:
«O0bnayHble TEXHOJIOTHNY, «PacrpeieieHHbIe BEIYUCICHUS.

2 CTpyKTypa IMCIUNIHHBI
O6mas TpyA0EMKOCTh AUCHUILIMHBI COCTaBIsET 4 3.¢., 144 akageMuuecKkux Jaca.

CTpyKTypa AUCHUNIMHBI /11 04HOH ()OPMBI 00y4eH st

O0beM TUCHUIUTMHEI B (hOpME KOHTAKTHOW pabOThl 00YJaIOIUXCs ¢ TeAarornaecKuMu
paboTHUKaMU U (WJK) JTUIAMU, PUBIEKAEMBIMH K peann3aliii 00pa30BaTeIbHONU Mporpam-
MBI Ha HHBIX YCIIOBUSX, TIPH MPOBEJACHUN yUCOHBIX 3aHATHI:

Cemectp | Tum yueOHBIX 3aHATHIA KommuecTBo
4acoB
3 Jlexmn 16
3 [TpakTuyeckue paboThl 24
Bcero: 40




O0beM IUCHMIUIMHBI (MOIYJs) B (OpMe CaMOCTOSTEIbHOW pPabOThl 00YYaIOMIUXCS

cocTaBiisieT 86 akaJeMUYECKUX 4acoB, KOHTPOJb — 18 u.

CTpyKTypa JUCHUNIMHBI VISl 04HO-3204HOI (popMBbI 00yUeHUs
O0beM TUCHUIUIMHBI B (hOpME KOHTAKTHON paboOThl 00yUYaAIOUIMXCS C MEAarorndyecKuMu

paboTHUKaMU M (WJIK) JTUIAMH, TIPUBJIEKAEMbIMH K peaji3aliii 00pa3oBaTeIbHOM Mporpam-
MBI Ha UHBIX YCIIOBHSX, IPU MPOBEJCHUN YUEOHBIX 3aHITHM:

Cemectp | Tum yueOHBIX 3aHATHI KosmmuecTBo
4acoB
4 Jlexiumn 16
4 [TpakTrueckue pabOTHI 16
Bcero: 32

O0beM AUCHUIIIMHBL (MOAYIs) B (OpME CaMOCTOATEIbHOW pPaOOTHI 0OYYAIOIIUXCS

cocrasiaeT 94 AKaACMHUYCCKUX YaCOB, KOHTPOJIb — 18 4.

CTpyKTypa AUCHUIIMHBI VIS 3209HOH (pOpMBbI 00yUeHUSs
O0beM TUCHUIUIHHBI B (hOpME KOHTAKTHOW PabOThI O0YUYAIONINXCS C TIEAarornIecKuMu

paboTHUKaMU U (WJK) JTUIAMU, PUBIEKAEMBIMH K peanu3aliid o0pa3oBaTeIbHON Mporpam-
MBI Ha UHBIX YCIIOBUSX, IIPU TIPOBEACHUH YUICOHBIX 3aHSATHI:

Kypc | Tun yueOHbIX 3aHATHI Komunyectso
4acoB
2 3um) | Jlexkuunm 4
2 (;ier) | Ipaktuueckue paboThI 8
Bcero: 16

O6beM aucUUIITMHBL (MOAYNS) B (oOpME CaMOCTOATEIbHOW pPabOThl 00YyYaIOIIKUXCS

cocraBisieT 119 akaneMuvecknx 4acoB, KOHTPOJb — 9 4.

3 ConepxaHue AU CHUTLIHHBI

Ne

HaumeHnoBaHue pa3aesa Copep:xxanue
JIV CHUTLTHHBI

BBenenue B 60b111e [Ipennocbuiku  GOpMUPOBaHUSA TpeHJA OOJIBIINX
JlaHHBIE naHHbIX. OCHOBHBIE BBI30BBI OOJBIIMX JaHHBIX (4V).
Ompenenenue TepmuHa "Oosbmue paHHBIE". bazoBoe
npencrasiaenue o Map Reduce u Hadoop. Ilpeacrasienue
o pabore anHamutuka. [Ipouecc anamutuku. ITpuHIMIIBI
AQHAJIUTUKH.

Beenenne 8 Data Mining BBeneHne B KOTHUTUBHBIM aHAIW3 JAaHHBIX. Kiiac-
cupukanusa 3anad. DyHKIUS KOHKYPEHTHOT'O CXOJICTBA.
Pa3zpabotka anroputmoB Ha 6a3ze FRiS-¢yakiuu. Cyme-
CTBYIOIIIME TOJXOABI K PEIICHUIO 3a]aud Pacio3HaBaHUSI.
WudopmatuBHOCTs M BBIOOp NpuU3HAKOB. OOHApyX eHHE
omuOO0K 1 3aMoJTHEHUE TPOOEITIOB

OcHoBEHI g3b1Ka R O6mue cBenenus o sizpike R. CTpykTypa si3bIKa.
Oynknuu. O0nekThl. [loBenenne o0beKTOB. BhIpaskeHws.
OcHoBuble Qynknuu. CrenuanbHble 3HaueHus. [IpuBene-
Hue TUNoB. KOHCTaHTHI (BEKTOPHI: YUCIIOBBIC, OYKBEHHEIE;




cuMBoOJIbl). OmnepaTops! (PUOPUTET ONEpalui, MPUCBOE-
Hue). BeipakeHus. Ympasistomue CTpyKTypbl (yCIIOBHBIN
onepatop; UMKiI). CTpyKTypbl JaHHBIX (MHIEKCBI: BEKTOP
yycelsl, BEKTOp JIOTMYECKHX 3HaueHuH, mmeHa). [lpumu-
TUBHbBIE THUIBI. BEKTOpbHI, CHOUCKU, MaTpULbI, MACCUBBHI.
Tabmaue! "00BEKT-CBOMCTBO"

4 | UucrpymenTtsl Data Mining

0030p pemenuii. Bosmoxkaoctu. JloctonHcTBa U
Henoctatku. O6mactu npuMmennmoctu. Weka. Buzyanmsa-
mus. R kak uactpyment Data Mining. XpaHeHue u 10CTyI
K JaHHBIM 1o cpeactBam Data Frame. UMmopt u 3Kkcnopr.
Knaccudpukanus. Perpeccusi. Knmacrepuzamus. R u
Hadoop. OcHoBubie 6ubnuoTexku 1 Data Mining. Bos-
MO>KHOCTH Onbmorexu Pandas.

5 TeXHONIOTHH XpaHEeHUs
OOJBIINX JaHHBIX

3ayeM HyXHbl HOBble XxpaHuiuma. CBolcTBa
OonpImMx JaHHBIX U orpanndeHus RDBMS. Omnpenencuaue
BigData (3V). Onpenenenue BigData (5V+). CkopocTs,
Macmrabu-poBanue, paznoodpasue B RDBMS. Ctpykry-
pupoBanHocTh aHHbIX. ACID tpe6oBanus, CAP-teopema,
BASE apxwurextypa. Uto takoe NoSQL. Tunst NoSQL.
baspl «xirou-3Hauenue». Kojgonounsie 6a3bl. JJokymeHTO-
opueHTHpoBaHHbIe 0a3bl. ['padoBeie 6a3pl MH-Tepdeiich
NoSQL 6a3. TexHomorusi pacnpeeeHHbIX BBIYUCICHUN
MapReduce. Ynpomennas cxema MapReduce. Pacnpese-
JICHUE 33/IaHu, onepaiu map u reduce.

4  HWudopmanuoHHbIe H 00pa30oBaTeIbHbIE TEXHOJIOTHHI

Jis mpoBeneHUsT y4eOHBIX 3aHATUH IO JUCHMIUIMHE HCHOJb3YIOTCS pa3JIndHbIC
oOpa3oBaTenbHble TEXHOJIOTUU. J[ns opraHuzamuu y4yeOHOro Ipolecca MOXET ObITh
UCTOJIb30BaHO 3JIEKTPOHHOE OOyueHue W (WJIM) JUCTaHLMOHHBIE 0Opa30BaTelbHbIE

TCXHOJIOTHH.

5 OuneHka IVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs!

5.1 Cucrema oueHUBaHUA

dopma KOHTPOJIA Makc. Konu4yecTBo 6aJljIoB

3a ogHy padoTy Bcero

Texynui KOHTPOJIb:

- 3aIUTa MPAKTUIECKUX pabOT 15 6annos 60 G6amoB
[TpomexxyTouHas aTTecTanus 40 6annos
(Kx3ameH)

Nroro 3a cemecTp

100 6atoB

ITonmy4yeHHbIH COBOKYIHBIN pe3yabTaT KOHBEPTHUPYETCS B TPAJAUIIMOHHYIO KAy OIle-
HOK M B IIIKaJTy OlleHOK EBpomeiickoii cucTeMbl TIepeHoca U HakorieHus KkpeauTos (European
Credit Transfer System; nanee — ECTS) B cooTBeTcTBHM ¢ TaOnuLeit:

100-
OayuTbHAS

TpanuuroHHas 1IKaia Ixana ECTS




IKajia
91-100 OTJINYHO 3a4TEHO A
83-90 B
75-82 X0po1Io C
6174 D
51 — 60 YIIOBJICTBOPUTEIILHO E
31-50 FX
0-30 HEYJIOBJICTBOPUTEILHO | HE 3a4TEHO F

5.2 Kputepum BbICTaBJEHHUsSI OLEHKH IO JUCHUIIHHE

bamnsl/ Ouenka no auciu- | Kpurepun oneHKH pe3ynbTaToB 00ydeHHUs 10 JUCLIUTUINHE
Hlkana ECTS | miune
100-83/ «OTIUIHOY/ BrictaBnsiercst o0y4aromeMycs, €ciii OH ITyOOKO U Ipod-
AB «3a4TEHO (OTAMY- | HO YCBOWJI TEOPETUYECKUIl W TPAKTUYECKUH Marepual,
HO)»/ MOJKET TPOJEMOHCTPUPOBATh 3TO HA 3aHATHSAX U B XOJe
«324TEHO MPOMEKYTOUHOHN aTTeCTallHH.
OO0yuaromuiicsi UCUEPIBIBAIOIIE U JIOTUYECKH CTPONHO U3-
JaraeT y4yeOHBI MaTepHal, yMEeT YBS3bIBATH TEOPHIO C
MPAKTUKOM, CHPaBISIETCS C peleHreM 3aaad mpodeccro-
HaJIbHON HANpaBJIEHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH,
MIPaBUILHO OOOCHOBHIBACT MPUHSATHIC PEIICHUSI.
CB0oOOHO OpUeHTUpYETCs B y4eOHOM U mpodeccHOoHaTb-
HOW JIUTEpaType.
OrneHka Mo JUCHUIUIMHE BBICTABISIOTCS 00YJaIOIMEMYCS C
y4€TOM pPE3yJIbTaTOB TEKYyLIeH W IPOMEXKYTOYHOH arTe-
CTaluy.
Komnerennuu, 3akperui€éHHble 3a TUCHMITIMHON, chopMu-
POBaHBI HA YPOBHE — «BBICOKHI.
82-68/ «XOPOLIO»/ BricTaBisiercs 00yJaronemMycsi, €Clii OH 3HAeT TeopeThye-
C «3a4TeHO (XOpo- CKUH M MPAaKTUYECKUIA MaTepHall, TpaMOTHO U IO CYIIECTBY
1110)»/ U3JIaraeT ero Ha 3aHATUSAX M B XO/1€ IPOMEXYTOUHOH aTTe-
«3aYTCHO CTalluM, HE JIOYCKas CYIIECTBEHHBIX HETOYHOCTEH.

OOyuaronuiicss MpaBUJILHO MPUMEHSET TEOPETUUYECKUE T10-
JIO’)KEHUS MPHU PELIEHUH MPaKTHUUECKUX 3ajad Mpodeccuo-
HaJIbHOM HAIpPaBJICHHOCTH Pa3HOIO0 YPOBHS CIOKHOCTH,
BJIa/Ie€T HEOOXOAUMBIMH JIJISl 3TOTO HABBIKAMU M MpUEMa-
MHU.

JlocTaTOYHO XOpOLIO OPUEHTHpPYETCS B y4eOHOH M Mpo-
(beccroHambHON JIUTEpaTypE.

OrneHka MO0 JUCLHUIUIMHE BBICTABISIOTCS 00Y4arOIEMYCs C
y4€TOM pe3yJabTaTOB TEKYILIEH M IPOMEKYTOYHOM arre-
CTaLlVH.

Komnerenmuu, 3akperui€éHHble 3a TUCHMILIMHON, chopmu-
POBaHbI HA YPOBHE — «XOPOLIMIY.




Bamnel/

O1ueHKa 110 JUCIU-

Kputepun onieHKkH pe3ynbTaToB 00yUeHHs 110 TUCITUILTHHE

Hlkana ECTS | nuune
67-50/ «YIOBJIETBOPH- BricTaBnisiercst oOy4aroremMycsi, €CJii OH 3HaeT Ha 0a30BOM
D,E TEJIBHOY/ YPOBHE TEOPETUYECKUM M IIPAKTUYECKUM MaTepuall, I0-
«3a4YTeHO (yIIOBJIe- | IIyCKAaeT OT/EbHbIE OUIMOKU MPH €ro U3JI0KEHUH Ha 3aHsi-
TBOPHU-TEJIBHO)»/ THSIX U B XOJI€ TPOMEKYTOUHOM aTTeCTaIIH.
«3aYTEHO» OOyuaronuiics UCHBITHIBAET ONpPEeNEHHbIE 3aTPyIHEHUS
B MPUMEHEHUH TEOPETHUYECKHUX IMOJIOKEHHUN MPH pPEIICHUH
MPAKTUYECKHX 3ajjad IPOPeCcCHOHaIbHON HAPaBIEHHOCTH
CTaHJAPTHOTO YPOBHS CJIOXHOCTH, BIIaJIeeT HEOOXOIUMBI-
MU JUIsI 3TOr0 0a30BBIMU HaBbIKAMU U ITPUEMaAMH.
JleMOHCTpHUpYET JOCTAaTOYHBIM ypOBEHb 3HAHUS Y4eOHOM
JUTEpaTyphl O JUCLUIUIMHE.
OrneHka Mo JUCHUIUIMHE BBICTABISIOTCS 00Y4arOIMEMYCs C
y4€TOM pEe3yJbTaTOB TEKYyIeH M NPOMEXYTOYHOM aTTe-
CTaluu.
Komnerennuu, 3akperui€HHble 3a TUCHMILIMHON, chopmu-
POBaHBI HA YPOBHE — «IOCTATOYHBIN.
49-0/ «HEyIOBIETBOPU- | BricTaBisercs oOyuaroniemycs, eciii OH He 3HaeT Ha 0a30-
F.FX TEJNBHOY/ BOM YpPOBHE TEOPETUYECKHMM M IIPAKTUYECKHU Marepua,
HE 3a4TEHO JIOIyCKaeT TpyOble OMMOKU MPU €ro M3JI0KEHUU Ha 3aHs-

TUAX U B XOJI€ IPOMEKYTOUYHOM aTTECTAL[UU.
OOyuaronuiicss UCHBITBIBAET CEPbE3HBIE 3aTPYIHEHHS B
IIPUMEHEHUH TEOPETHYECKHUX IIOJIOKEHUN INPU PELICHHUU
MPAKTUYECKHX 3ajjad IPOoPecCuOHaTbHON HApaBIEHHOCTH
CTaH/IapTHOI'O YPOBHS CJIOXHOCTH, HE BiaJieeT HEOOXO0u-
MBIMHM JUIsl 9TOTO HaBBIKAMU U IPUEMAMHU.

JlemoHCcTpHpyeT ¢GparMeHTapHbIC 3HAHHS Y4eOHOU JHTE-
paTypsl 10 JUCLUIUIMHE.

OneHka 1o JUCIHUILIMHE BBICTABISIIOTCS Oo0ydarouemycs ¢
y4€TOM pe3yJabTaTOB TEKYILIEH M IPOMEKYTOYHOM arre-
CTalUU.

KomMniereHiun Ha ypoBHE «IOCTAaTOUYHBINY», 3aKpEIJIEHHBIE
3a JUCLUIUIMHOM, HE CPOPMUPOBAHBI.

[Ipu oneHMBaHUM 3aIIUTHI MPAKTUYECKON paObOThl yUUTHIBAETCS:

- TIOJIHOTA BBIMOJIHEHHONW pPaloThl (33JaHME BBINOJIHEHO HE MOJHOCTBIO H/HMIU
JIOTYIIEHBI IBe U 00Jiee OITMOKY WM TPU U OoJiee HETOUYHOCTH) — 1-7 Ganna;

- 000CHOBAaHHOCTh COJIEPKaHUS U BBIBOJOB paOOTHI (3a/1aHHE BBITIOJIHEHO MOJIHOCTHIO,
HO 00OCHOBAaHHWE COJIEP)KaHMsI M BBIBOJIOB HEIOCTATOYHBI, HO PAacCyKIACHUS BepHBI) — 8-12

0aioB;

- paboTa BBITIOJTHEHA ITOJTHOCTBIO, B PACCYKJICHUSX M 00OCHOBAHUU HET MPOOEIIOB UITN
OIIMOOK, BO3MOXKHA OJJHA HETOYHOCTH - 13-15 Oamnos.

ITpomesxyTounas arrecranus (3K3aMeH)

[Ipn mpoBeneHWH TPOMEKYTOYHOM aTTECTAlMM CTYAEHT JOJDKEH OTBETUTh Ha 2

BOIIpOCa TCOPETUICCKOr'o XapaKTepa.

IIpu ouleHMBaHUM OTBETA HA BOIIPOC TEOPETHUECKOTO XapaKTepa YUUTHIBAETCS:

- TEOPETHUYECKOE COJIEpKaHNe He OCBOSHO, 3HAaHUE MaTepHajia HOCUT (parMeHTapHBIN
XapakTep, Hajauuue rpyobix ommbok B otBere (1-10 6ansios);

- TEOPETHYECKOE COJepKaHWE OCBOEHO YAaCTHYHO, JOMYIIEHO He 0ojiee JBYX-Tpex
Heno4etoB (11-20 Gamnon);




- TEOPETHYECKOE COJICP)KaHWE OCBOCHO ITOYTH IOJHOCTHIO, JOIMYIIEHO HE Oojee
OJIHOTO-JIBYX HEIOYETOB, HO OOYYAIOIIUNCA CMOT OBl MX UCHPABUTh camocTosATeNnbHO (21-30
6aJIoB);

- TEOPETHYECKOE COJCPKAHME OCBOCHO TIOJHOCTBIO, OTBET TIOCTPOEH IO
cobcrBeHHOMY TU1aHy (31-40 GamioB).

5.3 OueHouHble cpeacTBa (MaTepuajbl) JJsl TEKYIIEr0 KOHTPOJIS YCIEeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTAlUM 00yYAIOUINXCS 10 TUCHUIIHHE

Bonpocs! k Tekynien arrecraiuu
OcHoBHBIE BbI30BbI 00JbIIHX AaHHBIX (4V). (TTK-1, ITK-3)
Onpenencuue Tepmuna "oonbiue ganubie”. (IK-1, TTK-3)
[Mpuniune! ananutuky. (ITK-1, TIK-3, TIK-5)
[Mpornecc ananutuku. (ITK-1, [TK-3, ITK-5)
Knaccugukarus 3amau. (ITK-1, ITK-3)
Oynkuus koHkypentHoro cxozctsa. (ITK-1, ITK-3, I[1K-5)
PaspaboTka anroputmoB Ha 6a3e FRiS-dynkuuu. (ITK-1, TTK-3)
NudopmaruBHoCcTh U BoIOOP npu3HakoB. (I1K-1, ITK-3)
Oo6napy»xeHue omuoOokK u 3anonuerue npoodenos. (ITK-1, ITK-3, TIK-5)
10. Crpyxkrypa s3bika R. (ITK-1, TIK-3)
11. ®yukuuu. (TIK-1, TTK-3)
12. O6wbektsr. (ITK-1, [TK-3)
13. IToBencuue o6nexToB. (ITK-1, ITK-3)
14. Beipaxenus. (ITK-1, TTK-3)
15. Ocnosubie Gpynkimu. (ITK-1, ITK-3)
16. Crenmansubie 3Hauenus. (ITK-1, TTK-3)
17. TIpusenenue tumos. (ITK-1, TTK-3)
18. KoncrauThl (BEKTOPBI: YUCIIOBBIC, OyKBeHHBIC; cuMBOJIbI). (ITK-1, TTK-3)
19. Omepatopsl (mpuoputet oneparuii, npucsoenue). (IK-1, ITK-3)
20. Vmpapmsomnie CTpyKTypbl (yciaoBHbIH oneparop; uuki). (ITK-1, ITK-3)
21. CTpyKTypbl JaHHBIX (MHIEKCBHI: BEKTOP YHUCEIN, BEKTOp JIOTMUECKUX 3HAUCHUH,
umena). (IK-1, TIK-3)
22. Tlpumutusabie Trmnsl. (TTK-1, TIK-3)
23. Bekropsl, criricku, MaTpuiibl, MaccuBbl. (ITK-1, TTK-3)
24. Tabmuusl "o6wekT-cBoiicTBO". (ITK-1, TIK-3)
25. Bosmosknoctu oubmuoreku Pandas. (ITK-1, TTK-3)
26. 3auyem HyxxHbI HOBbIe Xpanmnuina. (ITK-1, ITK-3, TIK-5)
27. Ompenenenue BigData (3V). (ITIK-1, I1K-3, TIK-5)
28. Ompenenenue BigData (5V+). (ITK-1, TIK-3, TIK-5)
29. Cxopoctb B RDBMS (TIK-1, TT1K-3)
30. Macmrabupoanue B RDBMS (TIK-1, TTK-3)
31. PasnooOpasue 8 RDBMS. (TTIK-1, TTK-3)
32. CrpykrypupoBanHOCTb aaHHbIX. ([TK-1, TTK-3)
33. Uro takoe HBase (TTK-1, TTK-3)
34. Mogpens nanabix HBase. Taomuma HBase (ITK-1, ITK-3)
35. CaoiicTBa g0KyMeHTO-OpueHTUpoBaHHbIX 0a3 ([TK-1, TTK-3)
36. MongoDB (I1K-1, TTK-3)
37. Pemnukanuu u mapauar 8 MongoDB (TTK-1, TTK-3)
38. CaoiictBa rpadossix 06a3 nannbix (I1K-1, ITK-3)
39. TIpumeps! rpados (TTK-1, TTK-3)
40. Tlosunmonuporanue. (ITK-1, ITK-3)
41. Neodj — uro st0? (ITK-1, ITK-3)

CoNOR~wNE
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Cxema gannbix Neo4j (TTK-1, TIK-3)

Wutepodeiicet Neodj (TTK-1, ITK-3)

Gephi — open-source uacTpyMeHT aHanu3a U Busyanusanuu cereit. (ITK-1, TIK-3,
[1K-5)

3ampocsl B Neo4j (TTK-1, TTIK-3)

. I'padoBbie 6a3bl u pacnpenenennocts. (I[1K-1, [TK-3)

Bormpocsl k 3k3aMeny

[Mpeanoceuiku popmupoBanus TpeHaa conpimux ganabix. (ITK-1, ITK-3)
[pencraBnenue o padore ananutuka. (I1K-1, [K-3, TIK-5)

BasoBoe npezcrasiaenne o Map Reduce u Hadoop. (ITK-1, TTK-3)
Koruutushbiit ananus qanssix. (IIK-1, TTK-3, TTK-5)

CymiecTBytonye nmoaxoapl K pemieHuto 3amauu pacrno3HaBanus. (I1K-1, TIK-3,
[1K-5)

O6mue cBenenus o s3bike R. OcHoBHBIE pUHIUIB H cTpyKTypa. (ITK-1, TIK-3)
Hucrpymentsl Data Mining. O630p pemenwuid. (ITK-1, TTK-3)

Bosmoxknoctu unctpymentoB Data Mining. JloctounctBa u Henocratku. (I1K-1,
I1K-3, TIK-5)

O6actu npumenumoctr. Weka. (TTK-1, TTK-3)

Busyanuzanus. (ITK-1, TTK-3)

R xak uncTpyment Data Mining. (ITK-1, TTIK-3)

XpaHeHue U JIOCTYI K TaHHBIM 10 cpencTBaM Data Frame. (ITK-1, ITK-3)
Wmmnopr u sxcropr. (ITK-1, TTK-3)

Knaccudukarms. (ITK-1, TIK-3)

Perpeccus. (IIK-1, TTK-3)

Knacrepuzanus. (ITK-1, T1K-3)

R u Hadoop. (IIK-1, TTK-3)

OcHoBuble Oubmoteku A Data Mining. (ITK-1, ITK-3, TIK-5)

CaoiicTBa 6onbIIMX qaHHBIX U orpanndenuss RDBMS. (TIK-1, TTIK-3, TTK-5)
ACID Tpedoanus. (ITK-1, ITK-3)

CAP-teopema. (TTIK-1, TTK-3)

BASE apxwurektypa. (ITK-1, TIK-3)

Yro Takoe NoSQL. (TIK-1, TTK-3, TTK-5)

Tuner NoSQL. (TTIK-1, TTK-3)

bassr «kirou-3Hauenuey. (IK-1, IK-3, TIK-5)

Kononounsie 6a3b1. (ITK-1, TTK-3, TTK-5)

JlokymeHTo-opreHTrpoBanHbie 0a3sl. (ITK-1, TTIK-3, ITK-5)

I'padossie 6a3sl. (ITK-1, ITK-3, ITK-5)

Uurepdeiicet NoSQL 6a3. (TTK-1, TTK-3)

Texuomnorust pacnpenesieHusix Beranciennit MapReduce. (ITIK-1, ITK-3, TIK-5)
VYupomiennas cxema MapReduce. (TTK-1, TTK-3, TTK-5)

Pacnpenencuue 3amanus, onepaiuu map u reduce. (ITK-1, TTK-3)

6 YueOHO-MeTOAUYEeCKOe H MHPOPMAINIMOHHOE 00ecTiedeHHe TUCIUTITHHbI
6.1 ChnuCOK HCTOYHHKOB U JTUTEPATYPHI

OcHoBHasi InTepaTypa
1. 3apoga, E. B. Metoas! Data mining B 00pa®oTke U aHau3€e CTaTUCTUYECKUX
naHHbIX (pemenus B R) : monorpagus / E.B. 3apoBa. — Mocksa : UTHOPA-M,
2021. — 232 c. : mi. - ISBN 978-5-16-016814-2. - Tekcr : anextponHsIii. - URL:
https://znanium.com/catalog/product/1240276



2. Mupkun, b.I. BBemenne B aHauu3 [JaHHBIX: YY4EOHHK U MPAKTHKYM /
b.I'. Mupkun. — Mocksa:  M3parensctBo  IOpaiit, 2020. — 174c.—
URL.: https://urait.ru/bcode/450262

3. bnanymna, B. 1. ConuanbHO-?KOHOMHYECKOE PAaHOHUPOBAHUE B 3MOXY OOJBIIMX
naHHbIX: Monorpadus / bnanyna B.U. - Mocksa: HUL] UH®PA-M, 2019. - 194 c.
- URL: https://new.znanium.com/catalog/product/1014727

4. T'ypukos, C. P. OCHOBBI aNrOpUTMHU3AIMU W TMporpamMmmupoBaHus Ha Python :
yuebnoe nocobue / C.P. I'ypukoB. — Mocka: ®OPYM : UH®PA-M, 2020. —
343 c. — (Bwicmiee oOpazoBanue). - ISBN 978-5-00091-487-8. - Tekcr :
anektpoHHbI. - URL: https://znanium.com/catalog/product/1206074

JlomoJIHUTeIbHAS JIUTEPaTypa

1. Tlapdenos, FO.II. IMocTpensioHHbIE XpaHHWJMINA JaHHBIX : ydeOHOE TMOocoOHe st
By30B / lO. I1. ITapcdenon ; mox nayunoit penmakumeir H. B. [TamymoBckoit. — Mocksa :
WznarensctBo FOpaiit, 2020. — 121 ¢. — URL.: https://urait.ru/bcode/453758.

2. Xykos, P. A. S3pik mporpammupoBanusi Python: mpaktukywm : yue6. Ilocobue. - M.:
NH®PA-M, 2019. — 216 c. - URL.: https://znanium.com/catalog/product/1000002.

3. 3omoraprok, A. B. f3pIk u cpema mporpamMupoBanus R : yueOHOe mocobue. - M.:
NH®PA-M, 2020. — 162 c. - URL.: https://znanium.com/catalog/product/1077985.

6.2 Ilepeuenn pecypcoB HHGPOPMAIHOHHO-TEIeKOMMYHUKANIMOHHOH ceTn « AHTepHET»

=

DJIeKTPOHHO-0MOIMOTeUHast cucTeMa «3HaHUYMY - Peskum moctyna: http://znanium.com
2. - Mudopmanmonnas cucrema «EquHOE OKHO JOCTyIa K 00pa3oBaTe/IbHBIM pecypcamy. -
Pexwum nocryna: http://window.edu.ru

3. OwmnnaiiH-3HIMKIIONEANS. - PesxxuMm noctyma: http://encyclopedia.ru

4. DnexTpoHHBIH crpaBOYHHUK «VHGOPMHO» JUIsl BBICIIMX YYeOHBIX 3aBeleHUM. - Pexum
nocrymna: http://www.informio.ru

5. Koncynbrantllntoc. [IpaBoBas nogaepxka. - Pexxum goctyma: http://www.consultant.ru/

6. Hamwonameneri  otkpeiTeiid  yHuUBepcuter «MHTYUWUT». - Pexum  mocryma:
https://www.intuit.ru/

7. Caiit Microsoft - Pesxum moctyma: https://msdn.microsoft.com/ru-ru/library/

8. Hayunas 6ubnuoteka PITY - Pexum nocryna: http:/liber.rsuh.ru/

9. «CITFORUM»: Amnamutudeckas wHpopmamus B cdepe IT. - Pexwmm mgocryna:
http://citforum.ru/

6.3 IIpodeccuonanbHbie 6a3bl JAHHBIX M1 MH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI
Hoctym k podeccronanbHbiM 0a3am nanubix: https://liber.rsuh.ru/ru/bases

WNHdopMannoHHbIe CIPaBOYHBIE CUCTEMBI:
1. KoncynbranT [lmtoc
2. Tapant

7 MarepuaJibHO-TEXHHYECKOE OfecredyeHue TUCHUUIIMHBI (MOIYJIsl)
st MaTepranbHO-TEXHUYECKOTO 00eCTIeYeHUs JUCITUTUTMHBI HEOOXOTUMBI:

- OJ151 IeKYUlL:

yueOHas ayJuTopus,

JI0CKa,

MIPOEKTOP (CTallMOHAPHBIN HIJIM IEPEHOCHOM),
KOMITbIOTEP UJIM HOYTOYK,


https://urait.ru/bcode/450262
https://new.znanium.com/catalog/product/1014727
https://urait.ru/bcode/453758
http://znanium.com/
http://liber.rsuh.ru/

e nporpammHoe obecrieuenue (I110).

[Tepeuens nporpammuoro obecnederus (I10)

Noeni/mt Haumenosanue [10 Crnioco6 pacrpocTpaHeHUs
1 Microsoft Office 2010 Pro JTUTICH3NOHHOE
2 Windows 10 JIMIIEH3MOHHOE
3 Kaspersky Endpoint Security JIMIICH3UOHHOE
4 Zoom JIUIIEH3MOHHOE

- 07151 NPAKMUYeCKUX 3aHAMUIL

nabopaTopus,

JI0CKa,

IIPOEKTOP (CTALlMOHAPHBIN WM IIEPEHOCHON),
KOMIIBIOTEP WM HOYTOYK JJIs IPeroaBaTels,
KOMIIBIOTEPHI AJ1s1 00y4JaroIuXxcs,

BbIXOJ B IHTEpHET,

nporpammuoe obecnieuenue (I10).

[Tepeuens nporpammuoro obecneuyenus (I10)

HaumenoBanue 10 Croco0 pactnpocTpaHeHHUs
Windows 10 JTUTICH3NOHHOE

Microsoft Office 2010 Pro JINIEH3UOHHOE

Mozilla Firefox cBOOOIHO PACIIPOCTPAHIEMOE
Kaspersky Endpoint Security JIMICH3MOHHOE

SI3IK iporpamMmmupoBanus R CBOOOIHO PacpOCTPaHIEMOe
Microsoft SQL Server cBOOO/THO PACIIPOCTPAHIEMOE
Zoom JINIIEH3UOHHOE

[IpodeccuonabHbIEC TOJIHOTEKCTOBBIC 0a3bl JAaHHBIX:

HanunonanbsHast snekTponHast oubnmoreka (HOB) www.rusneb.ru
ELibrary.ru Hayunas snektponHnas 6ubnuorexa Www.elibrary.ru
OnekTponHas 6ubnuoreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

LN~ wNE

WHpopMannoHHbIE CIPaBOYHBIE CHCTEMBI:
1. Koncynprant [Tnroc
2. Tapanr

8 OoecneyeHne 00pa3oBaTeIbLHOIO MpPoLECCa JJIs JIUI ¢ OTPAHUYEHHBIMH BO3MOIKHO-
CTSIMM 3/10POBbSI

B xoze peanuzanuy IUCHUIIIMHBL UCIIOIB3YIOTCS CIEAYIOLIUE TOIOJIHUTEIbHBIE
METO/]Ibl 00Y4YeHHMsI, TEKYIIIET0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaluu 00y-
YAOLINXCS B 3aBUCMOCTH OT UX MHIUBUAYATBHBIX OCOOCHHOCTEH:
® IS CJICNIBIX U CIIA0OBUIAIIUX:




- TeKIUH 0(OPMIIAIOTCS B BUJE SJIEKTPOHHOIO JOKYMEHTA, JOCTYITHOTO € MOMOILBIO KOM-
IBIOTEPA CO CIIEUATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- IIUCbMEHHBIEC 3aJ]aHUs BBIIIOJIHAIOTCS HAa KOMIIBIOTEPE CO CHELMAIM3UPOBAHHBIM IPO-
IPaMMHBIM 00€CIie4eHUEM, WIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrnieunBaeTcs UHANBUAYAIbHOE paBHOMEpHOE ocBelieHue He menee 300 jrokc;

- JUIsl BBINIOJHEHMS 3aJaHUsl MPH HEOOXOIMMOCTH TPENOCTABISIETCS YBEINYHBAIOIICE
YCTPOMCTBO; BO3MOXHO TAK)K€ MCII0JIb30BaHHE COOCTBEHHBIX YBEINYMBAIOIIUX YCTPOMICTB;

- MUCHbMEHHBIE 3a7]aHNs O(POPMIISIOTCS YBETUUEHHBIM HIPUPTOM;

- 9K3aM€H U 3a4€T NPOBOATCA B YCTHOM (pOpMe MM BBINOJIHAIOTCS B MUCbMEHHOU (hopme
Ha KOMIIBIOTEPE.

® Ui TIYXHX U CIa00CTBIIIAIHX:

- NeKIuu O(OPMIISIFOTCS B BHJIE IEKTPOHHOTO JOKYMEHTA, JIMOO MPEeIOCTaBISIETCS 3BY-
KOYCWJIMBAIOLIasl anmnapaTypa UHAUBUYAIbHOTO 110JIb30BaHMS;

- MUCHbMEHHBIE 3aJJaHUs BBITIOJIHAIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOM (hopMme;

- 9K3aMEH U 3a4€T NPOBOJATCS B MIUCbMEHHON (pOpMe Ha KOMIIbIOTEPE; BO3MOXKHO ITPOBE-
neHue B popMe TeCTUPOBAHUS.

e IS JIWL C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

- JeKIUH 0(OPMIIIOTCS B BUJIE 3JEKTPOHHOIO JOKYMEHTA, JOCTYITHOIO C IOMOILBIO KOM-
IBIOTEPA CO CIIEUATN3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHUEM;

- MIUCbMEHHBIEC 3aJ]aHHs BBINIOJHAIOTCS Ha KOMIIBIOTEPE CO CHELMAIM3UPOBAHHBIM IPO-
rPaMMHBIM 00eCTIEeYCHUEM;

- 9K3aM€H U 3a4€T NPOBOJATCA B YCTHOM (pOpMe WM BBINOJIHAIOTCS B MUCbMEHHOH (hopme
Ha KOMIIBIOTEPE.

IIpy HEoOXOmMMMOCTH NperycMaTpUBACTCS YBEIWYEHUE BPEMEHM Ui IOATOTOBKU
OTBETA.

[Iponienypa mnpoBedeHHs MPOMEXKYTOUHOW — arrecTaluu A 0Oy4aroluxcs
YCTAaHABIMBACTCS C YYETOM HMX WHIAWBUAYAIBHBIX TICHXO(PH3UUYECKUX OCOOCHHOCTEH.
[TpomexyTouHas aTTecTalysi MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Tpu MIPOBEICHUHT IPOIIETYPHI OLICHUBAHHS pe3yIbTaToB o0y4eHus
NpeAyCMaTpPUBAETCsl MCIOIb30BAHUE TEXHUYECKUX CPEACTB, HEOOXOJMMBIX B CBS3H C
WHIUBUIYAJIbHBIMA ~ OCOOCHHOCTSIMH ~ OOydarommxcsi. OTH  CpeACTBA MOTYT  OBITh
NPEAOCTaBIEeHbl YHUBEPCUTETOM, WJIM MOTYT HCIOJb30BATHCS COOCTBEHHBbIE TEXHUYECKHE
CpeaCTBa.

[TpoBenenue mpoueaypbl OLEHUBAHUSA peE3YyIbTaTOB OOydYeHHs JIOIyCKaeTcs ¢
UCTIOJIb30BaHUEM JHCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOIOTHH.

ObecneunBaeTcs JOCTYI K HHPOPMALMOHHBIM U OnbIMorpaduyeckuM pecypcam B CETH
WutepHer ans kaxjaoro oOyuwaromerocss B ¢opmax, aJalTHPOBAHHBIX K OTPaHUYEHUSM HMX
3JI0POBBSI ¥ BOCTIPHSITHS MHPOPMALIHH:

® IS CHEMNBIX U CIIA00BUAAIINX:

- B [Ie4aTHOM (popMe YBETUUEHHBIM IIPUPTOM;
- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA;

- B (popme aynuodaiina.

e IS IIIYXHX U claboCibIIIaInX:

- B IeYaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

e IS 00YYarOMIMXCs C HApYIIEHUSIMU OIIOPHO-/IBUTaTEILHOTO afmapara:
- B IeYaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

Y4eOHble ayIUTOPHH ISl BCEX BHIIOB KOHTAKTHOM W CAMOCTOSITETIHHON paboThHI, HAyd-
Hasi OuOJIMoTeKa U MHBIE TOMEIIEHUS Il 00y4eHHs OCHAIIICHBI CIIeUAIbHBIM 000pyI0BaHH-
€M 1 y4eOHBIMHA MECTaMH C TEXHUYECKUMH CPEICTBAMH O0yUEHUS:



® JUIS CIENBIX ¥ CTa00BUISIINX:
- YCTpOMCTBOM JIJ1s1 CKaHupoBaHus u uteHus ¢ kamepoit SARA CE;
- nucreeM bpaiina PAC Mate 20;
- npuntepom bpaiinst EmBraille ViewPlus;
e JUIS TUIYXHX M CIa0OCITBIIIANIUX
- aBTOMAaTU3MPOBAHHBIM PabOYMM MECTOM MJis JIIOJEH C HapylIeHHeM ciyxa U cia-
OOCTBIIAIINX;
- aKYCTHYECKHM YCUIIUTENb U KOJIOHKH;
e s O0YYArOMIMXCS C HAPYIIEHUSIMU ONOPHO-/ABUTaTEILHOTO anrapara:
- IePEIBIKHBIMH, PETYIUPYEMBIMH 3proHoMuueckumu napramu CHU-1,
- KOMITBIOTEPHOM TEXHUKOU CO CIIEUATbHBIM IPOrPaMMHBIM 00€CIICYCHUEM.

9 Mertoanyeckue MaTepUaJIbl
9.1 IliiaHbl NPAKTHYECKHUX 3aAHATHI

[TpakTiaeckast padorta Ne 1 I[Toctpoenue u pabota ¢ monxensimu Data Mining

[{enb paboThI: 3HAKOMCTBO C METOIaMH pereHus 3aaad Data Mining.
3ananue
1. M3yuuTs pa3nuyHbIe aITOPUTMBI U co3anus Moneneit Data Mining, O3BOJISIFOIIINX

MPOU3BOIUTH pa3jMuHble BUIbl aHalM3a MJaHHBIX, Ha OCHOBE 0a3bl JAaHHBIX

AdventureWorksDW.

2. Tloctpoenue kmaccudukaropa AJis MHAUBUAYAIbHOTO Habopa JaHHBIX MPU TOMOIIU

CJICAYIOIINX AT OPUTMOB:

a. Hausubrii OaiiecoBckuii kinaccudukarop (Naive Bayes);
b. Jlepesbs pemennii (Classification tree).
3. TectupoBanue 3pGHEeKTUBHOCTH AITOPUTMOB JJIsl aHAIN3a WHIUBUAYAIBHOTO Habopa

JTAHHBIX.

Penakrop Data Mining coaep>KuT BCe MHCTPYMEHTHI U CPEACTBa OTOOpaKEHUsS AJis
ocTpoeHus U paboTsl ¢ MoaensiMu Data Mining. JlononHuTtenbHas nHopMalus no peaak-
Topy nocrymnHa B paznene "Using the Data Mining Tools" B SQL Server Books Online.

Pabora co ciaenyromumu clieHapHusIMU:

o IleneBas ornpaBka nucem (Targeted mailing)

o IlIpornosuposanue (Forecasting)

o PriHounas xop3una (Market basket)

o Kunacrepuszanus nocnenosarenbHocTel (Sequence clustering)

B cuenapun «lleneBas oTnpaBka mucem» - MOCTPOSHUE MOJIENIeH, CpPaBHEHHUE UX OXKH-
JaeMbIX BO3MOXHOcTel (mpu momomu okHa Mining Accuracy Chart), a Takke co3gaHueMm
MIPOTHO30B ¢ ucnoib3oBanueM Prediction Query Builder.

AJpecHast pacchliIKa

Otnen mapkerunra komnanuu Adventure Works 3anHTepecoBaH B yBEIHMUEHHH IMPO-
JIa’K TIPY TIOMOIIY TIPOBEJICHHSI TOYTOBOM KaMITaHWH, HAIIEJIEHHOW Ha ONpeAeTEHHbBIX MOKYyTIa-
teset. Mccnenys ux XapakTepUCTUKH, OHU XOTAT OOHAPYXHUTh HEKOTOPBIH I1a0JIOH, IpUMe-
HUMBIH K TIOTEHIMATBHBIM KIMEHTaM, KOTOPBIA MOT OBbI BITOCIIEICTBUH HCITOJB30BATHCS IS
orpeieNieHus: HanboJsiee BEPOSTHBIX MOKyHaTese.

Kpome Toro, oTmen mMapkeTHHTa HaMepeBAeTCs BBIIBUTH JIOTMUYECKHE TPYIIBI CPean
y’Ke CYIIECTBYIOIMX B X 0a3e JaHHBIX KJIMEeHTOB. Hanmpumep, rpymnmna MoXeT coaepxkarb Imo-
Kymarenel, 00beTMHEHHBIX TI0 JeMOTpagUIeCKOMY MPU3HAKY, 00TaJar0NIMX CXOKUM Ha0o-
POM TOKYTIOK.

Adventure Works pacnonaraer cnuckom Kak OBIBIINX, TaK U MOTCHIIMAIBHBIX KIHCH-
TOB.



B mpomecce pemeHust 3TON 3amadd, OTAENY MapKETHHTa NMOTPEOYeTCsl BBHIMOJHUTH
CIEAYIOLIUE EUCTBUA:
-~ YCTaHOBUTH MOJIEIH, CIIOCOOHBIC BBISIBUTH HAHOOJIEe BEPOSATHBIX KJIMEHTOB M3 CITHCKA
MOTCHIMATBHBIX MMOKYyTaTeNnei
- KiactepuzoBarh CBOHX CyIIECTBYIOUIMX KJIHECHTOB
JIns BBINOJIHEHUST 3TOrO CLEHapHsi motpedyercss mcnoib3oBaTh Microsoft Native
Bayes, Microsoft Decision Trees, u Microsoft Clustering anroputmsl. CrieHapuii COIEPKUT B
cebe 5 3amau:
— Cosnanue npoekra ciyx6 Analysis Services
— Co31aHue HCTOYHHKA TAHHBIX
— Co3gaHue npeIcTaBIeHUs] HCTOYHUKA TaHHBIX
— Cosnanue cTpykTyphl Mojsienu Data Mining
— PepaktupoBanue Data Mining mozeneit
KoHTpoJIbHBIE BOIIPOCHI
1. Data Mining. OcHoBHbIe TIOHSTHS ¥ onpeencHus. [llkanbl. 3agaun aHanM3a JaHHbIX.
2. Knaccudukamms. OcHOBHBIE MOHATUS U omnpeneneHus. [IpaBuna u nepeBbs Kiaccu-
¢dukanuu. X cooTBeTCTBHE.
3. Knaccupukamus. IlpaBmwna xiaccupuranmuu. AJNTOPUTM TOCTPOCHHUS | -TIpaBUIL
CBepX4yBCTBUTEIBHOCTD.
Knaccudukanus. [Ipasuna knaccudukarmu. Anroputm Naive Bayes.
5. Knaccudukamus. epebs knaccudukanuu. Anroputm ID3. Henocratku anropurma
ID3.
6. Kmaccudukamus. JlepeBbs kimaccudukanuu. Hemocratku anropurma 1D3. Anropurm
C4.5.
7. Knaccudukanms. [IpaBuia u nepeBbs kiaccupukauu. AJrOpUTM MOKPBITHS.

&

ITpakTrueckas padota Ne 2 MccnenoBanue Mmojenei
Llenb paboTHI: paccMOTPETh BO3MOKHOCTH SSAS 110 NMPEIOCTaBICHHUIO CBEJICHUH O pa3pado-
TaHHOW MO JaHHBIX.

[Tocne Toro kak Moaenu oOpaboOTaHbl, MOXKHO IMPOCMOTPETh MX, UCHOIB3YS 3aKIAJKY
Mining Model Viewer B penakrope Data Mining. Ilpu nmomouu BbIIajaromiero cHucka
Mining Model B BepxHeit 4acTi 3akIaJKH MOYXHO HCCIIE0BATh MOJIEIIH, BXOIAIINE B CTPYK-
TYypYy.

— Mogens Microsoft Decision Trees
— Decision Tree ([lepeBo perienuii)
— Cers 3aBucumocreit (Dependency Network)
— Mopgens Microsoft Clustering
— Kuacrepnas nuarpamma (Cluster Diagram)
— IIpodunu knactepos (Cluster Profiles)
— Xapaxkrepuctuku knactepos (Cluster Characteristics)
— Cluster Discrimination
— Monens Microsoft Native Bayes
— Cers 3aBucumocreit (Dependency Network)
— IIpodwunu arpudyra (Attribute Profiles)
— Xapaxkrepuctuku atpuOyta (Attribute Characteristics)
— Attribute Discrimination

KoHTponbHBIE BOITPOCHI

1. JIng yero mpeaHa3HAYSHBI CPEICTBA 110 HCCIETOBAHUIO MOJIENIEH?

2. Kaxue CBCACHUA OHH MOI'YT HNpPCAOCTABUTH, KAK 3TO MOKCT HNPUTOAUTHCA B
CIIIIP?



3. Kakue U3 pacCMOTPEHHBIX AJITOPUTMOB MPEANOYTHTEIBHBI IS HCIOJIB30Ba-
HHSI, B KAKUX 001acTax?
[Tpaktuueckas padora Ne 3 TecrupoBanue TouHoctu Data Mining-monenei
Ienb pabOTHL: BHIIOJHUTH IPOBEPKY TOUHOCTH MOJAEIEN.
3amanue
Teneps mozmenu oO6paboTansl U uccieaoBaHbl. HO HACKOIBKO XOPOIIO OHM IMPENCKa-
3BIBAIOT cUTyanuio? Paboraer mu kakas-HUOYIb U3 MOJIETIEH JTydIlie, 4eM Apyrue?
Hcnonp3ys crpanuity Mining Accuracy Chart, MOKHO BBIYHCIINTB, KaK XOPOIIO KaX-
Jasi U3 MoJelel MpeAcKa3bIBaeT Pe3yJbTaT U CPABHUTh UX MEXAY cOOOH. DTOT METOJ cpaB-
HEHMS TaKXKe MHOTJa HaszbIBaercs auarpammoi pocta (lift chart). Ha crpanune The Mining
Accuracy Chart ucnones3yeT AaHHbIE, OTJEIEHHbBIE OT MEPBOMCTOYHHUKA, YTO MO3BOJISIET CPaB-
HUBATh MPOTHO3BI C U3BECTHBIMU PE3yJIbTaTaMU. 3aT€M pe3yJabTaThl COPTHPYIOTCS U 0TOOpa-
JKAIOTCS Ha rpaduKe BMECTe C UAeaIbHOW MOJIENbI0, TOKa3bIBasi, HACKOJIBKO XOPOIIO KaxKaas
MOJIeIb AenaeT Nporuo3. ['paduk uaeanbHOM MOJIENN COOTBETCTBYET TEOPETUUECKON MOIENH,
npeackassiBaronieil pesyabrar co 100% TOYHOCTBIO.
Cozianue 1 UCI0JIb30BAHUE MHCTPYMEHTA JuarpaMmbl pOcTa
— OrobpaxeHHe BXOIHBIX CTOJIOIIOB
—  OuIbTpanys BXOIHBIX CTOJIOIIOB
— Jlmarpamma pocrta
KoHnTpoiabHbIe BOIPOCH!
1. IIpoxoMMEHTHPYHTE MOJIyYE€HHbIE PE3YJIbTAThI
2. Yro Takoe uaeanbHas MOJENb
3. Kakas u3 mojerneii Haubosee 0JM3Ka K UealbHOM, KaK BbI JyMaeTe modemy?
[TpakTrueckas pabota Ne 4 Co3gaHue Iporao3oB
Llens paboTsr PaccMoTpeTh BO3MOXKHOCTH TakeTa Bl mo pemenuto 3a1a4 nporao3upoBaHus
3agaHue
Teneps, mocie TOro Kak 3aKOH4YMIM C MOJEISIMHU aHaIM3a, MOXKETE MEPEUTH K co3za-
Huto DMX 3amnpocos, ucnons3ys Prediction Query Builder. Prediction Query Builder anano-
ruueH Access Query Builder, rie MoxHO ucnonb3oBars drag-and-drop uist mocTpoeHus 3a-
IIPOCOB.
— Co3snaHue 3apocoB
— IIpocMoTtp pe3ynbTaToB
KoHTposbHBIE BOITPOCHI
1. JIng peuieHus Kakux NpakTHUECKUX 3ajjay MCIIOJIb3YETCsl IPOTHO3UPOBaHUE?
2. Kaxkue MeToJIbl TPOTHO3UPOBAHUS Bl 3HaETE?



[Ipunoxenne 1. AEHOTANIHS
paboueii mporpaMMbl TUCIUIUTHHBI

AHHOTAIIUSI PABOYEM ITPOT' PAMMBI JITACIUILIAHBI

Lenp OUCHUIUIMHBI: H3Y4YEHHE METOJOB OOpabOTKH CTPYKTYpPUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX MHOTOOOPA3HBIX JaHHBIX OTPOMHBIX OOBEMOB JUIS TOJYYCHHUS
BOCIPUHHUMAEMBIX YEJIOBEKOM PE3yJbTaTOB.

3anaum:

— H3y4YCHHE METOJIOB XpaHEHUs M yIrpaBiieHHs JaHHbIME (popmaTa Big Data;
— W3y4YeHHE METOJIOB OpraHU3alliy U aHanu3a JaHHbIX (popmara Big Data.

B pe3ynbraTe 0cBOEHUS AUCHUILIMHBI 00 yYaIOLIUICS T0JKEH:!

3HaTh OCHOBHBIC MPHUHIIUIIBI M METObl XpaHEHUs, yIpaBieHus, 00pabOTKH, aHAIH3a
naHHbIX (opmara Big Data, coBpeMeHHBIE METOABI M HHCTPYMEHTAJIbHBIE CPEACTBA IS
paboThl ¢ OOJBIIMMU JAAHHBIMHU; UHHOBAI[MOHHBIE MHCTpyMeHTalbHbIe cpenctBa UT-cdeps
Ui paboThI ¢ OONBIIMMHU JaHHBIMH; COBPEMEHHBIE METO/IbI OLIEHKU KayecTBa, HA/IC)KHOCTU U
uH(popmanmonHou 6e3onacHoctu MC B mpoiiecce paboThl ¢ OOMBIINMME JAaHHBIMU.

YMeTb CTpOUTh MOJAENW JUIsl JAHHBIX, XPAHAIIUXCS B pachpeneieHHoN ¢aiaoBoit
CUCTEME, MPUMEHSATh COBPEMEHHBbIE METOAbl U WHCTPYMEHTAIbHBIE CPEICTBA MPHUKIAJTHON
uH(GOPMATUKH JUIS aBTOMAaTHU3allMK U WHGOPMATU3ALMU PEUICHHs 3a/Jay aHaau3a OOJbIINX
JAHHBIX; MPOEKTUPOBATh HH(POPMALMOHHBIE IPOLIECCHI U CUCTEMBI C HCIOJIb30BAaHUEM
WHHOBAIIMOHHBIX MHCTPYMEHTAIBHBIX CPEICTB; MPUMEHSATH COBPEMEHHBIE METOJIbI OLIEHKHU
Ka4ecTBa, HAJIGKHOCTH ¥ MHpopMannoHHoi 6e3onacHoctu MC B mpomecce mpOeKTHPOBAHHUS
Y DKCIUTYaTallul CUCTEM JJIsl pabOThI C OONBITMMH JAHHBIMU.

Bnagerb  coBpeMEHHBIMHM  METOJAaMH  MPOTHO3HOTO M HHCTPYMEHTAJIbHBIMU
CpeICTBAMU MPOTHO3HOIO MOJEIMPOBAHUS M aHAllM3a JAaHHBIX; HaBBIKAMU MPOCKTHPOBAHUS
MH(OPMALIMOHHBIX ~ MPOLIECCOB U  CHUCTEM C  HUCIOJb30BAaHUEM  HHHOBALIMOHHBIX
WHCTPYMEHTAIBHBIX CPEICTB; MPUMEHEHHUS COBPEMEHHBIX METO/JOB OIICHKM KauyecTBa,
HAJIGKHOCTH W WHpopMannoHHOH OezomacHoctn MC B mporecce MPOSKTUPOBAHUS H
skcrutyaranuu C knacca Big Data.



