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1. Ileaun ocBOeHHS AMCIUILJINHBI.

K 0CHOBHBIM 1eJIIM OCBOCHHMS AUCIMIUTMHBI «XPaHUIIHIIE JAHHBIX)» CIEIYeT OTHECTH:
— pacimupeHHoe (GOPMUPOBAHUE Yy CTYIACHTOB IPEACTABICHHUS O IMPHUHIMIAX M METOAAX
MAIIMHHOTO O0Y4eHHS;
— 3HAKOMCTBO CTYJACHTOB C COBPEMCHHBIMU MCTOJaMH pa6OTBI ¢ 0oIpIINMU JaHHBIMH.
K 0CHOBHBIM 3a/1a4aM OCBOCHUS IUCIUILTUHBI «XPAHWIHIIE JAaHHBIX)» CIEyeT OTHECTH:
— OCBOEHHUE METOI0JIOTHH 00pabOTKH OOJIBIINX JAHHBIX;
— UCIIOJIb30BAHNEC KOMITBIOTCPHBIX TEXHOJIOTHH pcam3anuu METOA0B MAIlIMHHOT'O O6yq€HH$I.

2. Mecto nucuuiuinabl B cTpyktype OOII Mmarucrparypbl

Huctunmuaa «XpaHWIWIIE JaHHBIX» OTHOCHUTCA K BapHaTHBHOM YacTH OCHOBHOM
o0Opa3oBaTebHON porpaMMbl OakaiaBpHara.
Ona B3aMMOCBsI3aHa JIOTHYECKH M COJEP)KATEIBbHO-METOJIMYECKH CO CJIEAYIOIMMH JTUCHUTLTHHAMU
OOITI:
- baza janHBIX;

- [IporpammupoBanue;
- HTennexkTyanbHblii aHaJIN3 TaHHBIX.



Ilepedyenb MIaHUpyeMbIX Pe3yIbTATOB 00y4YeHHs MO JHCHUILINHE (MOIYJI0), COOTHECEHHBbIE €
IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 0CBOCHHMS 00pa30BaTe/bHON MPOrpaMMbl

B pesynbrare ocBOeHMSI NUCUUIUIMHBI (MOIYJs) y oOydarommxcs GOpMHUPYIOTCS ClEIyIoIIne
KOMIIETEHIIMM M JOJDKHBI OBITh JOCTUTHYTHI CIEQYIOIIME pe3yabTaThl OOYyYEeHHS Kak dTarl

(bopMHpPOBaHUS COOTBETCTBYIOIIUX KOMIIETEHIIHIA:

B pe3yabrare
0CBOEHMSI
Kon oOpa3oBaTe/IbHOM Ilepeyenb MIaHMpPyeMbIX Pe3yJbTATOB
KOMIIEeTEHIIUHU NMPOrpamMMbl 0o0yueHHsI MO JUCIHHUILJIMHE
00y4Jarouuiics 10/KeH
001a1aTh
OIIK-3 CIIOCOOHOCTBIO K 3HATD:
pa3paboTke ® OCHOBHBIE METO/bl MPOCKTUPOBAHUS U
AITOPUTMHUYECKUX U SKCIUTyaTalluy XPAaHUJIUI TaHHBIX U
MPOrPAMMHBIX PEIICHUN TEXHOJIOTHI
B 00JIaCTU CHCTEMHOTO U | yMeTh:
IIPUKIAAHOIO ® JCIIOJb30BaTh XPaHMUJIMIIA JAaHHBIX U
IIporpaMMHupOBaHus, TEXHOJIOTUHU JJIs1 PELICHUS HayYHBIX
MaTeMaTUYECKuX, 3amay
MH()OPMAIMOHHBIX U BJIAJIETD:
HMHTalHOHHBIX e METOoJAaMU IPOEKTUPOBAHUS U
MOJIeTIeH, CO3aHHIO JKCIUTyaTallMy XPaHUJIMII JAHHBIX U
MH(pOPMALMOHHBIX TEXHOJIOTUH JJIS peIICHUS
PGCYPCOB TII00ATBHBIX MPAKTUYECKUX HAYYHBIX 3a1a4
ceTei,
00pa3zoBaTeIbLHOTO
KOHTEHTA, MPUKJIATHBIX
0a3 JaHHBIX, TECTOB B
CPEZICTB TECTUPOBAHUSA
CUCTEM U CPEJICTB Ha
COOTBETCTBHUE
CTaHJapTaM U
HCXOHBIM TPEOOBaHUSIM
[1K-2 CIOCOOHOCTHIO 3HATh:
MMOHUMATh, ® KOHIIENTYaJbHbIE U TEOPETUUECKUE
COBEPIIIEHCTBOBATH U MOAXOAbI K MOCTPOCHHUIO XPAHUITUII]
MIPUMEHSATD JIAHHBIX U UCIIOJIb30BAHHUIO TEXHOJIOTHHA
COBPEMEHHBII yMeThb:
MaTeMaTHYECKUN ® JICIIOJb30BaTh METOJBI IIPOCKTUPOBAHUS
anmapar M DKCIUTyaTalluy XpaHWJINI JaHHBIX U
TEXHOJIOTHH JJIs1 pEIICHUs] HAyYHbIX
npo0JieM u 3a7au
BJIA/IETh:
e METOJAaMU TPOEKTHUPOBAHUSA U
AKCIUTyaTalluy XPaHWUJIUIL JAHHBIX 1




TEXHOJIOTHI JJIsl IPOBEACHUS HAYYHbBIX
HUCCIIENOBAaHUHN

4. CTpyKTYypa M coJep:KaHue TUCHUIINHBI

OO0mas TpPyIOEMKOCTh JUCHUIUIMHBI cocTaBisier 10 3aderHpIx eauHul, T.6. 324
aKaJIeMUYeCKHX 4acoB (13 HUX 216 yaca — caMmoCTOsITeNIbHAs padoTa CTYJCHTOB): JICKIIUK — 36 4acoB,
nabopaTopHbie paboTel — 36 yacoB, opMa KOHTPOJIS — 3a4eT B CEIbMOM CEMECTpe, SK3aMEH — B
BOCBMOM CEMECTpE.

Pazensr quctumminebl « XpaHWIHINE JAHHBIX) U3y4alOTCs Ha 9YeTBEPTOM Kypce.

CTpykTypa ¥ COACpXKaHUE NUCHUIUIMHBI «XpAaHWIUIIEC [aHHBIX» IO BHIAM pPabOTHI
OTPa’KCHBI B MPUIIOKCHHH.

Coaepixanue pa3aeoB THCHUILTUHBI
Ceabmoii cemecTp
1. O6nacTe IpUMEHEHHUS XPAHWINIL JAHHBIX U OONBIINX JAHHBIX U UX MPEUMYIIECTBA
2. Buapl qaHHbBIX
2.1 CtpykTypupOBaHHbIE IaHHBIE
2.2 HecTpyKTypupOBaHHbIE JaHHbIE
2.3 JlaHHBIC HA €CTECTBEHHOM SI3bIKE
2.4 MamuHHbIe TaHHbIE
2.5 T'padoBble, UK ceTeBbIE, JaHHbIE
2.6 Aynuo, Bujieo u rpapuka
2.7 IloTOKOBBIE 1aHHbBIE
3. DxocucTema OONBIINX JaHHBIX
3.1 PacnipenenenHsble (haiiioBble CUCTEMBI
3.2 UudpactpykTypa pacupeneaeHHOro IporpaMMHUPOBAHUS
3.3 UudpactpykTypa HHTErpaIMH TaHHBIX
3.4 NudpacTpyKTypbl MAIIMHHOTO O0y4YEHUS
3.5 bassl ganaeix NoSQL
BocbMoii cemecTp
4. Texunonoruu Data Mining
4.1 3agaun Data Mining
0630p 3agau Data Mining. CtangapTtu3anus moaxoaa K pemenuro 3aaad Data Mining. TIporecc
CRISP-DM. Bunsr nannasix. Kitacrepusanusi, kiraccudpukanus, perpeccus. [ToHsTHEe MOIETH H
aropuT™Ma 00y4eHHsl.
4.2 3amava kiacrepuzanuu 1 EM-anroputm
[TocranoBka 3amaun kinacrepuzanuu. yHKIUU paccTosHusd. Kputepun kadecTBa KiiacTepU3aliyii.
EM-anroputm. K-means n moauduxanmu.
4.3 Pa3nuyHble aNrOpUTMbI KJIACTEPU3ALIH
Hepapxuueckas kinacrepuszanus. Agglomerative u Divisive anroputmel. Pazinuyusbie BUIBI
paccTosHUN MeXay Kinactepamu. Stepwise-optimal anroputm. Ciaydail HE3BKIUIOBBIX IPOCTPAHCTB.
Kpurepun Bei6opa xonuaectBa knactepos: rand, silhouette. DBSCAN.



4.4 3anada knaccupuKanuu

[TocTanoBka 3aa4 Ki1acCU(pUKAIMK U perpeccuu. Teopust MpUHATHS pemeHnid. Buapl Moaernei.
[Tpumepsr pynkiuit moreps. [lepeoOyuenne. Merpuku kadectBa kiaccudukanuu. MDL. Pemrarorue
nepeBbsi. Anroputm CART.

4.5 O6paboTka TekcToB, Naive Bayes

YcnoBHas BeposiTHOCTh 1 Teopema baiteca. Hopmanbraoe pacnpesnenenue. Naive Bayes: multinomial,
binomial, gaussian. Criaxuanue. ['enepatuBnas mozenb NB u OaiiecoBckuii BeiBoI. ['paduueckue
MOJIETIH.

4.6 Jluneiinple MOJENU 7S KIIACCH(HUKAIIMU U PETPECCUU

O6o006uiennbie muHEHHBIE MoaenH. [TocTaHOBKaA 3aaun onTUMH3anuu. [IpuMeps! KpuTepues.
I'pamuentHeiii cnyck. Perymsapuzanus. Merogq Maximum Likelihood. Jloructudeckas perpeccus.
4.7 MamuHa OnopHbIX BEKTOPOB

Pa3nenstonias moBepXHOCTh ¢ MaKCUMaIbHBIM 3a30poM. POpMYyTUPOBKA 3a/1a4l ONTUMU3ALIUH IS
Clly4aeB JTUHEHHO-Pa3AeTUMBbIX U TUHEHHO-HEPa3AeTUMbIX Ki1accoB. CompshkeHHas 3a/1a4a.
Omnopusie Bektopbl. KKT-ycnoBus. SVM miist 3agau knaccudukanmu u perpeccuu. Kernel trick.
Teopema Mepcepa. [Ipumeps! GyHKIUH sapa.

4.8 MeToabl CHIXKEHUS Pa3MEPHOCTH IPOCTPAHCTBA

[TpoGiema pokIATHS pazMepHOCTH. OTOOP | BBIACICHUE MPU3HAKOB. METOIbI BBIJICIICHUS
npu3HakoB (feature extraction). Merox rinaBubix komrnoHeHT (PCA). MeToa He3aBUCUMBIX
koMmmoHeHT (ICA). MeToipl OCHOBaHHBIE Ha aBTOHKOIepax. MeToabl oTOopa npusHakos (feature
selection). MeToabl OCHOBaHHBIEC HA B3aUMHOM KOPPEJSIUHU MPU3HAKOB. MeTOo] MaKCUMalIbHO U
PEJIeBaHTHOCTh U MUHUMANIbHOUN H30bITOuHOCTH (MRMR). MeTo1b1 OCHOBaHHBIE Ha JIEPEBbSIX
peuieHui.

4.9 AITOPUTMHUYECKHE KOMITO3UIIUU

KomOunanmu knaccudukaropoB. MoaenbHbie nepeBbs penieHuii. CMech skcnepToB. Stacking.
CroxacTudeckue MeTo/1bl MocTpoeHus: ancaMmOiie kiaccugpukaropos. Bagging. RSM. Anroputm
RandomForest.

4.10 I'my6okue HEMpOHHBIE CETH

TpynHocTn 00ydeHust MHOTOCIOWHOTro nepcentpoHa. [Ipenodyuenue ncnomns3ys PEM. I'myOokuit
aBTORHKOJIEP, ITyOoKast MHOrocioiHas HeiipoceTs. Deep belief network u deep Boltzmann machine.
CBepTOUHBIE CETH.

5. O6pa3oBaTeibHbIE TEXHOJIOTHH.

Metoauka mpenonaBaHus — JAMCUMIUIMHBL  «XpaHWIWIIE JaHHBIX» M peaau3anus
KOMIIETEHTHOI'O ITOAX0/1a B U3JI0KEHUH M BOCIIPUATUU MaTepuaia NpeaycMaTpUBaeT UCIOIb30BaHHUE
CIICAYIOIIMX AaKTHUBHBIX W HWHTEPAKTHBHBIX ()OPM TNPOBENIEHHUs TPYNIOBBIX, WHAWBUIYAIbHBIX,
ayJAMTOPHBIX 3aHATHI B COYETAaHUM C BHEAYIUTOPHON pabOTOM ¢ 1enbio (OPMHUPOBAHUS U PA3BUTHUS
po¢eCCHOHATBLHBIX HAaBBIKOB 00YYarOINXCA

— MOJTrOTOBKA K BHIMOJIHEHHIO MPAKTUYECKUX paObOT B KOMIBIOTEPHBIX KJlaccax BYy3a;

— MOJTrOTOBKA, MPEACTABIEHUE U 00CYKIeHNE TPE3CHTALNN HA CEMHUHAPCKUX 3aHATHIX;

— OpraHM3alys ¥ NpoBeJICHNE HHTEPAKTUBHBIX ()OPM TEKYIIEro KOHTPOJIS 3HAHUN CTYJEHTOB B
(b opMe BBINOIHEHHS] UHIUBUIYaIbHBIX 3aJaHUM.

VYaensHBIH BeC 3aHATHHA, NMPOBOAMMBIX B HHTEPAKTHUBHBIX (hOpMax, ONpEIENCH TIJIaBHOU
[[eJTbI0 00Pa30BaTEIHLHOM MPOrPAMMBI, OCOOEHHOCTHI0O KOHTUHTEHTA O0YYaIONINXCs U COAEPIKAaHUEM



AUCIHUITIIINHBI ((XpaHI/IJ'II/IH_[e JAHHBIX» W B LCJIOM II0 AUCHHUIIJIMHE COCTaBJISCT 50% aYI[I/ITOpHBIX
3aHATUN. 3aHATHS JIEKIIMOHHOTO THMHa cocTaBsiioT 50% oT oObema ayTMTOPHBIX 3aHATHA.

6. OueHouHbIE CpeICTBA /ISl TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH, IPOMeKYTOUHOM aTTecTaluu
10 UTOTraM OCBOEHMS JUCIUILIUHBI H YU4eOHO-MeToinYecKoe o0ecnieyeHne CaMoCTOsITe IbHOM
padoThI CTY/ICHTOB

B mporiecce 00yueHUs] HCMONB3YIOTCS CICAYIONINE OICHOYHBIC (OPMBI CaMOCTOSITEIBHON
paboThI CTYIEHTOB, OILEHOYHBIC CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TMPOMEXKYTOUHBIX
aTTeCTallUH:

- HHIUBUyalIbHOE 33JaHie Ha paboTy C XpaHWINIIAMH JAHHBIX ¥ OOJILITNMHU JAHHBIMH;
- TIOJTOTOBKA K BBITIOJHEHUIO MPAKTHYECKHUX Pa0OT U MX 3aIUTA.

6.1. ®oH1 OLIEHOYHBIX CPEACTB IJIfA POBEAeHHUs MPOMEKYTOUYHON aTTecTAllUN 00y YAK0IIUXCS
10 JUCUMILTIMHE (MOXYJII0)
6.1.1. Ilepeuenp KoMIIETEHIIMI C yKa3aHHEM 5TaloB UX (OPMHUPOBAHMS B IMPOLIECCE OCBOCHHUS
00pa3oBaTebHON TPOTrPaMMBI.

B pesynbrare ocBOGHUS TUCIHUILINHEI (MOIYIs) GOPMUPYIOTCS CIIEAYIONEe KOMIETCHIINN:

B pe3sysbTare ocBoeHusi 00pa30BaTeJbHONH NMPOrPaMMbl 00y4aKOIUICSH

Kox xkoMnereHuuun
JOJI;KEH 00,1a1aTh

OIIK-18 CHOCOOHOCTBIO K pa3pabOTKe aNrOPUTMUUYECKUX U MMPOTPAMMHBIX PEIIeHUN B

00JIaCTH CHCTEMHOI'O U MPUKJIAAHOI'O IPpOTrpaMMUPOBAHUA, MATCMATUYCCKUX,

MH(OPMAIIMOHHBIX U UMUTAIIMOHHBIX MOJIeJIel, CO3AaHII0 HHPOPMAIIHOHHBIX
pecypcoB TII00ATBHBIX ceTel, 00pa30BaTEeILHOTO KOHTEHTA, TPUKJIATHBIX 0a3

JAHHBIX, TECTOB U CPEJICTB TECTUPOBAHMSI CUCTEM M CPEJICTB Ha COOTBETCTBUE
CTaHJapTaM U UCXOAHBbIM Tpe6OBaHI/I$[M

[1K-2 CIOCOOHOCTBIO TOHUMATh, COBEPIIIEHCTBOBAThH U MPUMEHSTH COBPEMEHHBIN
MAaTeMaTUYECKUU anmnapar

B nponecce ocBoeHus oOpa3oBaTeNbHOM HpOrpaMMbl JaHHbIE KOMIIETEHIMH, B TOM YHCIE HUX
OT/JENIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOATAIHO B XOJ€ OCBOEHHUS OOyYaIOUIMMUCS AUCLIUILIUH
(Monyrneit), MPakTUK B COOTBETCTBUHM C Y4EOHBIM IUIAHOM M KaJICHIApHBIM TpaduKoM y4eOHOro
npoiecca.

6.1.2. Onucanue noka3arteseil 1 KpUTepreB OLCHUBAHUSA KOMIIETeHIMH, (POPMHUPYEMBbIX 110
HUTOraM OCBOCHMSA JUCHUIIJIMHBI (MO)Iy.]Iﬂ), OoImMCaHue NIKaJ OCHUBAaHUSA

[TokazareneM OleHMBAHUS KOMITETCHIIMH Ha PA3JIMYHBIX dTarmax uX GOpPMUPOBAaHUS SBISCTCS
JTOCTIKEHHE 00yJaIOIUMHUCS TUIAHUPYEMBIX PE3YJIbTATOB 00yUYEHUS 110 JUCIUIUITMHE (MOIYJIIO).




OIIK-3 criocoGHOCTHIO K pa3paboTKe aIrOPUTMUYECKUX U IPOrPAMMHBIX PEUICHHH B 00JIaCTH CUCTEMHOIO U MPUKIIAIHOTO
MIPOrpaMMHUPOBAHHUS, MATEMATHUECKUX, HHPOPMAIIMOHHBIX ¥ HIMUTAIIMOHHBIX MOJIEIIEH, CO3JaHII0 MH(POPMAIMOHHBIX PECYPCOB
rJ100aBHBIX CeTel, 00pa30BaTeIbHOTO KOHTEHTA, IPUKJIAJAHBIX 0a3 JaHHBIX, TECTOB U CPEJCTB TECTUPOBAHUS CUCTEM U CPE/ICTB Ha
COOTBETCTBHUE CTaHIAPTaM U UCXOJIHBIM TPEOOBaHUSIM

Ioka3zarenn Kpurepuu oneHuBanust
2 3 4 5
3HATh: OO6yuarommiics OO6yuarommiics OO6yuarommiics OOy4aromuiics JEMOHCTPHPYET MOJTHOE
OCHOBHBIE METOJIbI | IEMOHCTPUPYET MOJHOE | JEMOHCTPHUPYET JIEMOHCTPHUPYET COOTBETCTBUE CIEAYIOIIUX 3HAHUIA:
IMPOCKTUPOBAHUA U OTCYTCTBHC UJIA HCITOJIHOC HaCTUYHOC OCHOBHBIC MCTOABI IMPOCKTUPOBAHUA U
JKCILTyaTaluu HEZ0CTaTOYHOE COOTBETCTBUE COOTBETCTBUE AKCIUTyaTalluy XPaHWIUI JAaHHBIX U
XPaHWJIHII JAHHBIX | COOTBETCTBHE CIIEAYIOMINX 3HAHUW: | CIEIYIONIMX 3HAHUH: | TEXHOJOTUH, CBOOOHO ONIepUpPYET

U TEXHOJIOTUH

CJIEIYIOLMX 3HAHUM:
OCHOBHBIE METOJIBI
MPOEKTUPOBAHUS U
JKCIUTyaTaluu
XPaHUJIUIL JAHHBIX U
TEXHOJIOTHH

OCHOBHBIE METO/IbI
MIPOEKTUPOBAHUS U
JKCILTyaTaluu
XPaHUJIMIL JaHHBIX U
TEXHOJIOTHM.
Jomyckarorcs
3HAYUTEJbHbBIE
OLIMOKH, TPOSIBIIAETCS
HEJIOCTaTOYHOCTh
3HaHUMH, 10 PALY
METO/IOB,
oOyuaroruiics
HCIIBITHIBAET
3HAUUTENbHbIE
3aTpyJHEHUS PU
OIEpUPOBAaHNNU
3HAHUSAMHU MIPU UX
IIEPEHOCE HAa HOBbIE
CUTYaIUH.

OCHOBHBIE METOIBI
MPOCKTUPOBAHUS U
3KCILTyaTaluuu
XPaHWINIL JaHHBIX U
TEXHOJIOTHH, HO
JIOITYCKAKOTCS
HE3HAYUTEIIbHEIC
OIIIMOKH,
HETOYHOCTH,
3aTpyAHEHUS TIPU
paccMOTpeHUU
HOBBIX CUTYaIuH.

HpI/I06peTeHHBIMI/I 3HaHUAMMU.




yMeTh:
HCIIOJIH30BaTh
METO/IbI
MPOEKTUPOBAHUSA U
3KCIUTyaTaluuu
XPaHUJIUII JAHHBIX
M TEXHOJIOTHUM IS
peLICHHST HayYHBIX
3a1a4

OOyuaromuiicss He yMeeT
WA B HENOCTATOYHOU
CTCTICHH YMEET
HCIIOIB30BaTh METOBI
MIPOSKTUPOBAHUS U
IKCIUTyaTaIluu
XPaHWJINII JAHHBIX U
TEXHOJOTUN UIA
pelIeHUs HAyYHBIX 3a7a4

OO0yyvarormmiics
J€MOHCTPHUPYET
HETIOTHOE
COOTBETCTBHUE
CHEAYIOLIUX YMEHUM:
HCIIOJIb30BATh
METO/IbI
MIPOEKTUPOBAHUS U
JKCILTyaTaluu
XPaHWJIHII JaHHBIX U
TEXHOJIOTUH IS
pEILIeHUs HayYHBIX
3aga4. JJomyckarorcs

OO0yygarormmiics
JTEMOHCTPHUPYET
YacTUYHOE
COOTBETCTBHUE
CJIeIYIOIIUX
YMEHHII:
HCII0Ib30BaTh
METOIbI
MPOEKTUPOBAHUS U
JKCIUTyaTaIlluu
XPaHWINIL JaHHBIX U
TEXHOJOTUNA UIA
pelIeHusT HayIHbIX

OOyuaromuiics JEMOHCTPHUPYET MOITHOE
COOTBETCTBUE CIIETYIOLINX YMEHHIA:
UCIIOJIb30BaTh METO/bI
MIPOEKTUPOBAHUS U IKCIUTyaTalluu
XPAHWIUIL JAHHBIX U TEXHOJIOTUN JJis
pelieHus HayyHbIX 3a7a4. CBOOOIHO
OnepUpyeT NPUOOPETECHHBIMU
YMEHUSMH, IPUMEHSET UX B CUTYALMIX
MOBBILIEHHOW CJIOAKHOCTH.

3HAYUTENbHbBIE 3ama4. YMeHus

OIIMOKH, MPOSIBIISIETCS | OCBOCHBI, HO

HEI0CTaTOYHOCTh JIOITYCKAKTCS

YMCHHI, HE3HAYUTEIILHBIC

oOyuaroruiics OIIINOKH,

WCIIBITHIBACT HETOYHOCTH,

3HAYUTEIIbHBIC 3aTpyAHCHUS MIPH

3aTpyIHEHUS TIPH MepeHoce yMEHUH Ha

OTIepUPOBAHUU HOBBIE,

YMEHUSMHU TIPU UX HECTaH/apTHBIC

MepeHoce Ha HOBBIE CUTYaIlUH.

CUTYaITUH.
BJIA/I€Th: OO6yuatomuiicst HE OO6yuarommiics OO6yuarommiics OOyuaromuiicst B TOJIHOM 00beMe
METOJIaMU BIIAJICET WIH B BIIaJIEET METOJIaMU YaCTUYHO BIAJEeT BJIaJIEET METOJJaMU TMIPOCKTHPOBAHUS U
MPOSKTHPOBAHMS U | HEIOCTATOYHOM CTEIIEH! | MPOCKTHPOBAHHMS U METOJIaMHU SKCILTyaTaI[uy XPAHIIIUIL JTAaHHBIX |
AKCILTyaTaIluu BIIaJIEET METOJIaMU IKCILTyaTaIluu MPOCKTUPOBAHMS U | TEXHOJOTHH JJIs pelIeHus
XPaHWJIHII JAHHBIX | MPOCKTUPOBAHUS U XPaHWIHII JAHHBIX U | SKCIUTyaTaluu MPAKTUICCKUX HAYIHBIX 3a/1a4,

M TEXHOJIOTUM IS
peleHus
MPAKTUYECKUX
HAaYYHBIX 33724

JKCIUTyaTaluu
XpaHUJIUII JAHHBIX 1
TEXHOJIOTUH 1A
peLIeHNs TPaAKTHYECKUX
HAaYYHBIX 33724

TEXHOJOTUH IJIs
pereHus
MPAKTUYECKUX
Hay4HBIX 33J71a4 B
HEIIOIHOM O00OBEME,

XPaHWINIL JaHHBIX U
TEXHOJIOTUH JUISA
peleHus
MPAKTUYECKUX
HAaYYHbIX 3a/1a4,

CBO60I[HO MPUMCHSACT MTOJIYYCHHBIC
HAaBBIKH B CUTYyallUAX MTOBBIIIICHHOM
CJIOXKHOCTH.




JOITYCKAIOTCs
3HAYUTENbHbIE
OLLIMOKU, MPOSIBISETCS
HE0CTaTOYHOCTh
BJIa/ICHUSI HaBBIKaMU
0 psiy 3aJau.
OO0yyarormmiics
UCIIBITHIBAET
3HAUUTENbHbIE
3aTpyAHEHUs pU
MPUMEHEHUH HaBBIKOB
B HOBBIX CUTYallHsIX.

HAaBBIKM OCBOEHBI, HO
JOITYCKaIOTCS
HE3HA4YUTEIIbHbBIC
OIINOKH,
HETOYHOCTH,
3aTpyJHEHUS NIpU
IIEpEHOCE YMEHUI Ha
HOBBIE,
HECTaHJIapTHBIC
CUTYallUH.

T1IK-2 criocoOHOCTEIO

IMIOHHUMATb, COBCPUHICHCTBOBATL U IIPUMCHATDH COBpGMGHHBIfI MaTeMaTU4YeCKHI alrrapar

3HATh:
KOHUENTYaJIbHbIE U
TEOpPETUUYECKHUE
MOJIXOBI K
MPOEKTUPOBAHUIO U
SKCIUTyaTaluu
XPaHWINIL JaHHBIX
M TEXHOJIOTHH

OO6yuarommiics
JEMOHCTPUPYET MOJTHOE
OTCYTCTBHE WUJIU
HEIOCTAaTOYHOC
COOTBETCTBHE
CHEAYIOUIUX 3HAHUM:
KOHIIENITYaJIbHbIE U
TEOPETUYECKHUE MOIXObI
K IPOEKTUPOBAHUIO U
3KCIUTyaTaluu
XPaHWIUIL JaHHBIX U
TEXHOJIOTHI

OO6yuarommiics
JTEMOHCTPUPYET
HETIOIHOE
COOTBETCTBUE
CJIEIYIOLUX 3HAHMI:
KOHIIETITYaJIbHBIC U
TEOPETHUUECKUE
IOJIXOJIBI K
MPOEKTUPOBAHUIO U
JKCIUTyaTalluu
XPaHWINILL JaHHBIX U
TEXHOJIOTHA.
Jomyckarorcs
3HAYHUTCILHBIC
OILIMOKH, POSBISETCS
HEAOCTATOYHOCTH
3HAHUMH,
oOyyJaroruiics
HCIBITEIBACT
3HAYHUTEILHBIE
3aTpyAHEHUS TIPU

OO6yuarommuiics
JTEMOHCTPUPYET
YaCTHYHOE
COOTBETCTBUE
CIIEYIOIINX 3HAHUI:
KOHIIETITYaJ IbHBIC U
TEOPETHUUECKUE
MOAXOIbI K
MPOEKTUPOBAHUIO U
JKCIUTyaTalluu
XPaHWJIHII JaHHBIX U
TEXHOJIOTHH, HO
JIOYCKaroTCA
HE3HAYUTEIIbHEIC
OIIIMOKH,
HETOYHOCTH,
3aTpyAHEHUS TPU
paccCMOTpEHHUH
HOBBIX CUTYalui.

OOyuaromuiics JEeMOHCTPUPYET MOTHOE
COOTBETCTBUE CIEAYIOIINX 3HAHUM:
KOHILIETITYaJIbHbIE U TEOPETHUECKUE
moAXoJAbl K IPOCKTHUPOBAHUTIO U
SKCIUTyaTalluy XPaHUJIUIL TaHHBIX U
TEXHOJIOTH, CBOOOHO ONIEPUPYET
MPHOOPETEHHBIMU 3HAHUSMU.




OIEpUpPOBAaHUU
3HaHUSMM IIPU UX
IIEPEHOCE Ha HOBBIE
CUTYyallUU.




yMeThb:
UCTIOJIb30BATh
METO/IbI
MPOEKTUPOBAHUS U
IKCILTyaTaI[iH
XPaHWIUII JaHHBIX
u TexHosoruii Big
Data nnst pemenust
HAYYHBIX IpoOIeM
W 33134

OOyuaromuiicss He yMeeT
WA B HENOCTATOYHOU
CTCTICHH YMEET
HCIIOJIB30BATh METO/IBI
MPOCKTUPOBAHUS U
IKCILTyaTaIuu
XPaHWIHUII JaHHBIX U
texHosoruii Big Data
JUTSL PEIICHUST HAyIHBIX
npoOJieM U 3aj1a4

OO0yyvarormmiics
J€MOHCTPHUPYET
HEIOJIHOE
COOTBETCTBHUE
CHEAYIOLIUX YMEHUM:
HCIOJIb30BaTh METO/IBI
MIPOCKTHUPOBAHHUSI U
JKCILTyaTaluu
XPaHWJIHII JAHHBIX U
texuosoruii Big Data
JUTSL PETICHUS
Hay4YHBIX TIPOOIIEM U
3aga4. JJomyckarorcs
3HAYUTENbHbBIE
OLLIMOKU, MPOSIBISETCS
HEJ0CTaTOYHOCTh
YMEHUH,
oOyuaroruiics
WCIIBITHIBACT
3HAYUTENbHbBIE
3aTpyIHEHUS TIPH
OTIepUPOBAHUU
YMEHUSMHU TIPU UX

OO0yygarormmiics
JEMOHCTPHUPYET
YaCTHYHOE
COOTBETCTBUE
CIICAYIOIINX
YMEHHII:
UCIOJIb30BATh
METO/IBI
MPOCKTHPOBAHHMSI U
JKCILTyaTaluu
XPaHWJINII JAHHBIX U
TexHooruii Big
Data nnst pemenus
HAY4YHBIX MPOOIEM U
3a1a4 Y MeHus
OCBOEHBI, HO
JIOITyCKAIOTCS
HE3HAYUTENbHbIC
OomuOKH,
HETOYHOCTH,
3aTpyTHEHUS TPU
IIEPEHOCE YMEHUN Ha
HOBBIC,

OOyuaromuiics JEMOHCTPHUPYET MOTHOE
COOTBETCTBUE CIICTYIONUX YMECHHM:
WCIIOJIb30BaTh METOIBI TPOSKTHUPOBAHHS
1 DKCIUTyaTalMy XPaHWUJIUI JaHHBIX U
texHojorui Big Data mis peruenust
Hay4HBIX TpoOsieM u 3a1a4. CBOOOIHO
OTIepUpPyeT MPUOOPETCHHBIMU YMEHUSIMU,
MIPUMEHSET UX B CUTYaIHsIX
MOBBIINIEHHOM CIIOKHOCTH.

NepeHOCe Ha HOBHIE HEeCTaHJapTHHIC
CUTYallUH. CUTYaLUH.
BJIa/1eTh: OOyuarommuiics He OO6yuaromuiics OO6yuaromuiics OOyuaromuiicsi B MOJIHOM 00beEMe
METOIaMH BJIaJIeeT WIH B BJIaJICET METOJIAMHU YaCTHYHO BIIAJICCT BJIaJICET METOJaMHU TIPOCKTUPOBAHUS U
MPOCKTUPOBAHUS U | HEIOCTATOYHOM CTETIEHN | MPOCKTUPOBAHUS U METOJIaMH OKCILTyaTalli XPaHWINI JaHHBIX U
JKCIUTyaTaluu BJIaJICET METOJaMH JKCILTyaTalluu MPOEKTUPOBAHUS U texnosoruit Big Data s npoBeneHust
XPaHWINNI JaHHBIX | TPOCKTUPOBAHUS XPaHWINNIL JaHHBIX U | OKCIUTyaTaluu HaY4YHBIX UCCIIEIOBaHUH, CBOOOIHO

U TexHosoruii Big
Data s
MPOBEICHHUS
HaY4HBIX

AKCILTyaTaI[HH
XPaHUJIAIIL JaHHBIX U
texHosorui Big Data
JUTSL TIPOBEICHUS

texnosoruit Big Data
JUISL IPOBEICHUS
HAYYHBIX
HCCIIEIOBAaHUM B

XPaHHUIIUII JaHHBIX U
TexHosoruii Big
Data mis
MPOBEICHUS

MNPUMCEHACT ITOJYUYCHHBIC HABBIKU B
CUTyalusax MOBBIIIEHHOH CIIOKHOCTH.




HUCCIIEJOBAaHUN

Hay4YHBbIX I/ICCJIC,HOBaHI/II\/‘I

HEIIOIHOM 00BEME,
JOITYCKAIOTCS
3HAYHUTEILHEIE
OIIIMOKH.
OO0yyarormmiics
HCIIBITBIBAET
3HAYHUTEILHEIE
3aTpyIHEHUS TIPU
MIPUMCHCHHUU HaBBIKOB
B HOBBIX CHUTYaI[UsX.

Hay4HBIX
HUCCIIEIOBaHUH,
HaBBIKH OCBOCHEBI, HO
JIONYCKAOTCSI
HE3HAYUTECIIHbHEIC
OIINOKH,
HETOYHOCTH,
3aTPYyJIHEHUS TIPU
IIEpEHOCE YMEHUI Ha
HOBBIC,
HECTaHJIapTHBIC
CUTYAaLHH.




[IIxansl OLIEeHUBAHKS PE3YJIBTATOB IIPOMEKYTOYHOM aTTECTALMU U UX ONMCAHUE:

®opMa NPOMEKYTOUYHOM aTTeCTAUM: 3a4eT.

[Tpomexyrounasi arrectanus oOydaromuxcs B (opme 3au€ra NPOBOIUTCS MO pe3yibTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Yy4eOHOU paboThI, NPETYCMOTPEHHBIX YYEOHBIM IUIAHOM 10 JaHHOH
JUCHMIUIMHE (MOAYJI0), MPU ITOM YUHUTBHIBAKOTCS PE3YJbTaThl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH B
TedyeHue cemectpa. OLeHKa CTeNeHH JOCTH)KEHUS 00YJaIOMMHCS TUIAHUPYEMBIX PE3YJIbTaTOB 00yUeHUs
M0 JUCUMIUIUHE (MOAYIIO) MPOBOJIUTCS MPENOIaBaTesieM, BEYIIUM 3aHATUS 110 AUCHUILUIMHE (MOAYJIIO)
METOJIOM 3KCHEepTHOM oueHku. Ilo uroram npoMexyroyHod aTTecTaluy IO IUCLUIUIMHE (MOIYJIIO)
BBICTABJIACTCS OLICHKA «3aYTCHO» UJTU «HE 3aYTCHO».

Mlxana
Onucanune
OllCHUBAaHUSA

BbimonHensl Bce BHIbl y4eOHOH paboOThl, NPelyCMOTPEHHbIE Y4EOHBIM
w1aHoM. CTYAEHT €MOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHUH, HAaBBIKOB
IPUBEJCHHBIM B TaOiUIaxX I[oOKa3aTelei, omnepupyer MNpUOOpPETEHHBIMU
3a4yTeHo 3HAHUSIMH, YMEHUSIMH, HaBbIKAMH, IPUMEHSET UX B CUTYallUsAX MOBBIIICHHOM
cioxkHocTu. IIpu 3TOM MOryT OBITH JIONYIIEHBl HE3HAYMTEIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS MIPU aHAIMTUYECKUX ONEpaLUsiX, IEPEHOCE 3HAHUI
Y YMEHUI Ha HOBbIE, HECTaHIAPTHBIEC CUTYaIUH.

He BoimonHen oauH wiu 6osee BUAOB yueOHON pabOTHI, MPeayCMOTPEHHBIX
y4eOHbIM 11aHOM. CTYJEHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUH,
q YMEHUN, HABBIKOB NPHUBEACHHBIM B TaOJMIAX TMOKa3zaTesed, ITOMyCKalTCs
© SATTEHo 3HAYUTENIbHbIE OMIMOKH, POSBISETCS OTCYTCTBUE 3HAHUM, YMEHUH, HaBBIKOB
110 pﬂI[y HOK&S&TCJ’ICﬁ, CTYI[GHT HUCIIBITBIBACT 3HAYUTCIIbHBIC San}II[HeHI/IS[ HpI/I

OINICPpHUPOBAHUU 3HAHUAMU U YMCHUAMU IIPU UX ICPECHOCEC HA HOBLIC CUTYAIIUU.

Dopma npomescymounoii ammecmayuu: IK3AMeH.

[TpomexxyTouHast arTectanus oOydarommxcsi B ¢GopMe 3K3aMeHa IMPOBOJIUTCS MO pPe3ysibTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Yy4yeOHOHW paboThl, NPETyCMOTPEHHBIX YYE€OHBIM IUIAHOM IO JaHHOH
JUCLUUIUIMHE (MOJYIIO), NMPH 3TOM YUUTBIBAIOTCS PE3YNbTaThl TEKYIIET0 KOHTPOJIS YCIEBA€MOCTH B
TedeHue ceMectpa. OneHKa CTeNeHH TOCTHXKEHHUS 00y4JaroUMMUCS MIIAHUPYEMBIX pPe3yIbTaToB 00y4YeHUSs
M0 TUCIUIUIMHE (MOAYJII0) MPOBOJIUTCS MpEnoiaBaTesieM, BEAYIIUM 3aHATHS 110 AUCHUIUIMHE (MOJYIIIO)
METOJIOM 3KCHepTHOW oneHku. [lo urtoram npoMexyroyHol aTTecTalluud MO IUCHUIUIMHE (MOIYJIIO)
BBICTABJISIETCS] OLIEHKA «OTIMYHO», «XOPOIIOY, «YJOBIETBOPUTEIBHOY» WU «HEYAOBIETBOPUTEIIEHOY.

Ilxana ouenusanusn Onucanue

Buinonunenvt  6ce  6uovi  yuebHnou pabomvl, npeodyCMOMpeHHble
Omauuno yuebnvim naanom. Cmyoewm OeMOHCmMpuUpyem coomeemcmeue
3HAHUL, YMEHUL, HABbLIKO8 NPUBCOEHHbIM 6 MAOIUYAX NoKa3ameinel,




onepupyemni npuo6pemeimbmu SHAHUAMU, YMEHUAMU, HABBIKAMU,
npumeHsem ux 6 cumyayusix NOBLIUEHHOL CLONCHOCHIU. Hpu 2mom
mozcym Obimb OOI’ZyI/L;eHbl He3HA4dumeJslbHble 0WM6KM, HemovYHocmu,
3ampy()HeHuﬂ npu anaiumudeckux onepayusix, neperoce BHAHUU U
ymeHmZ Ha Hoewble, Hecmam)apnmbze cumyayuu.

Buvinonnenvt  6ce  6uodvt  yueOHoOU pabomul, npedyCMOmMpeHHblE
yueonvim — naawom.  CmyoeHm — OeMOHCmMpupyem  HenojHoe,
Xopowio npasuibHoe  COOMGEemMcmeue  3HAHUL,  YMEHUll,  HABbIKOG
npusedeHHbIM 8 mabauyax nokazameiet, 6o ecau npu 3mom oviiu
odonyujenvl 2-3 HecyujecmeeHHble OUUOKU.

Buinonnenst  6ce 6udvl  yuebHoti pabomoel, npedycMompeHHble
yueoHvim naanom. CmyoeHm OeMOHCmpupyem coOmeemcmeue
Vooeremeopumenvho | 3nanuil, 8 KOMOPOM 0CBeUeHA OCHOBHASL, HAUOOLEe BANCHASL UYACTb
Mamepuand, Ho npu SMoM OONYWeHa 0OHA 3HAYUMENbHAL OWUOKA
UU HEMOYHOCMb.

He 6vinonnen o00un uau 6Oonee 6udog yueOHou pabomul,
npeodycmMompeHuvix yueouvim nianom. CmyoeHm OeMOoHCmpupyem
HeNnoJHoe coomeemcmeue 3HaHull, YMeHUull, HA8bIKO8 NPUEEOEeHHbIM
6 mabauyax noxazamereti, OONYCKAOMC 3HAYUMENbHbIE OUUOKU,
Heyoosnemsopumenvro . .
NpoOAGIAEMC OMCYMCMeue 3HAHUL, YMEeHUll, HABbLIKO8 NO pAOY
nokasameinel, cmyoenm ucnvimoigaem 3HauUmMenbHole
3ampyOHeHust NPu ONepuUpPOBAHUU 3HAHUSAMU U YMEHUAMU NPU UX

neperoce Ha Hoevle cumyayuu.

@oH/1bI OLICHOYHBIX CPEICTB NMpeAcTaBIeHbl B IPUJIOKeHNH 1 Kk paboyeii mporpamme.
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1. TacnopT ¢oHAA OLIEHOUYHBIX CPEICTB

OneHoYHbIE CPECTBA BKIIOYAIOT:
- KeHCOBBIC 3a/IaHUS HA UCIIOJIb30BaHUE METOIOB XpaHMIUI JaHHbIX 1 Big Data

2. Onucanne OLEHOYHbIX CPEICTB:

IIpumep keiicoBoro 3aganus: [Ipornosuposanue BpegoHocHbix URL-anpecos

3arpy3ute naHHble 1o aapecy http://sysnet.ucsd.edu/projects/url/#datasets 1 momectuTe ux B padoumit
karasor. Beibepute nannsie B popmare SVMLight.

3amaya: co3qaTh CTOXACTUYECKUI rpaJueHTHBIN KiaccudukaTop caidToB. LleneBas mepemMeHHass MOXKET
ObITh paBHa 1 wim -1. "1": caliT 6e3omacen i mocemnieHus, "-1": caiit Hebe3omaceH.

Pe3ynbThl BeITOTHEHHST 0)OPMUTH B BUJIE:

Ortan 1: Onpezenenue neiau UCCieI0BaHus

Oran 2: Coop nanubix URL

Ortan 3: Uccnenosanue JaHHBIX

Ortan 4: [loctpoenue moaenu

IIpumep keiicoBoro 3asxanus: IloctpoeHne pekoMeHJaTeaIbHOM CUCTEMbI BHYTPHU 0a3bl JaHHBIX
PexomenaTenbHas cucTemMa JI0JKHA BBIAABATH pe3yabTaThl BUAa: «KIHMEHThI, CMOTPEBILUE 3TOT (QUIIBM,
TaKXKe CMOTPEIIH. .. »

Jlnst o0y4yeHus uenob3oBaTh MeTo “K-Ommxanmmx coceneit”.

VicxonHble AaHHBIE AJIs IOCTPOEHUS PEKOMEHIAaTEIbHOM CUCTEMbI CO3JAI0TCA CAMUMU yJalllUMKCS.
JlaHHBIE TOJKHBI OBITH BUAA:

Knuenr ®unbm 1 ®unbm 2 ®unbm 3 dunbm 32
Jack Dani 1 0 0 1
Wilhelmson 1 1 0 1
Jane Dane 0 0 1 0
Xi Liu 0 0 0 1
Eros Mazo 1 1 0 1

Pe3ynbratrhl BIONIHEHUS OPOPMUTH B BUJIE:
Oran 1: Borpoc uccienoBanust

Ortam 2: [loaroroska JaHHBIX

Oran 3: [Toctpoenune moaenu

Oran 4: OtobpakeHne U aBTOMAaTU3AIIUS

3. KoHTpoJIbHBIE BONPOCHI

1. OGnacTh MpUMEHEHHUS XPAHWIUII JAHHBIX U OOJIBIINX JaHHBIX U UX MPEUMYIIECTBA
2. Bugpl nannbix. CTpyKTYpUpOBaHHbBIE JaHHBIE

3. Buzs! nanabix. HecTpykTyprpoBaHHbIE JaHHBIE

4. Buapl naHabIX. JlaHHBIC HA €CTECTBEHHOM S3BIKE

5. Buapl nagaeIix. MamuHHebIE TaHHBIE



6. Buapsl nanusix. ['padoBelie, wim ceTeBbie, JaHHBIC
7. Buzabl naHHbIX. AyaHo, BUEO U rpaduka

8. Bunnl nanubeix. IIoTOKOBBEIE JaHHEIE

9. Ilonsitue runepkyoa. OLAP.

10. ROLAP-cucteMsl

11. MOLAP-cucremsl

12. HOLAP-cucremsl

13. Pacnipeenennbie (hailIoBbIe CHCTEMBI

14. ba3bl ganabix NoSQL

4. Jxk3aMeHAllMOHHbIE BONPOCHI

. O630p 3anmau Data Mining. Kiacrepusamusi, kiaccudukarus, perpeccusi.

. IlocTanoBka 3agaun kinactepusanuu. OyHKuM paccrosHus. Kpurepuu kauecTBa KiacTepH3aLiH.

. EM-anropurm.

. K-means u mogudukanum.

. Mepapxmuueckas knacrepusanus. Agglomerative u Divisive alrOpUTMBI.

. IlocTanoBKa 3a7au knaccupuKauu u perpeccud. Teopust NpUHATHS PELICHUH.

. Buner Mmozeneii. [Ipumepsr pyHkmmii moteps. [lepeodyuenne. MeTpukn kauecTBa Kiraccu()UKaITIH.

. MDL. Pemaromue aepeBbs.

. Anroputm CART.

10. YcnoBHas BeposTHOCTH U Teopema baiteca. HopmanbHoe pacnpeneneHue.

11. Naive Bayes: multinomial, binomial, gaussian. CrnaxuBanue. ['eHepatuBHas Mmonenb NB u
0alieCOBCKHI BBIBOJI.

12. OOGoOmennbie nuHeiHBIE Moaenu. IlocraHoBka 3amaunm onTuMmuzanuu. [IpuMmepbl KpuTepues.
I'panveHTHBIH cIycK.

13. Paznensiomnias MoBEpXHOCTh C MaKCUMAaJIbHBIM 3a30poM. DopMynMpoBKa 3a1aud ONTUMHU3AIUH IS
CllyyaeB JIMHEHHO-pa3IeTMMbIX U JIMHEMHO-HEPa3/1eIMMbIX KIacCOB.

14. KKT-ycnoBusi. SVM st 3ama4 kinaccuUKaIuy U perpeccui.

15. IlpoGnema mnpoxnaTus pa3mepHocTH. OTOOp W BBIJIEJIEHUWE NPU3HAKOB. MeETOIbl BBIJEIEHUS
npu3HakoB (feature extraction).

16. Merox rnaBubix koMmoHeHT (PCA).

17. Merox He3aBucuMbIX KoMIOHEHT (ICA).

18. MeTo/ibl, OCHOBAaHHBIE HAa aBTORHKOIEPAX.

19. KomOuHnanuu knaccuduxatopoB. MoieibHbIE 1€PEBbS PELLICHUI.

20. Anroputm RandomForest.

21. I'myOGokuii aBTOHKO/IEP, TIIyOOKass MHOTOCIIOHHast HEHPOCETh.

22. Deep belief network u deep Boltzmann machine.

23. CBepTOYHBIE CETH.

O 0 ~JINWDnN P W =



NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMETEHL A

XpaHWIHIIA JAHHBIX

dI'OC BO 09.03.03 «IIpuknagHass uHGOPMATHKA

B miporiecce 0cBOeHUS TaHHOU TUCIUIUIHHBI CTYACHT (QOPMHUPYET U IEMOHCTPUPYET CIEAYIONre 001menpodecCuoOHaIbHbIC U
npogeccuoHaIbHbIe KOMIICTEHIIMH:

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHosorus dopma Crenenu ypoBHeii 0CBOeHHA
NHJAEKC | @OPMYJIUPOBKA dopmupoBanus OLICHOYHOTO KOMIIeTeHIH i
KOMIIeTEeHIUI cpeacrpa™™
OIIK-3 |cnocoOHOCTBIO K 3HATD: UIEKITHS, JIU, ba3oBblii ypoBeHb
pa3paboTke ® OCHOBHBIE METO/IbI CaMOCTOSTEIIbHAS K-3, - CITOCOOCH HMCIIOJIb30BaTh OCHOBHBIE
QITOPUTMHUYECKUX U MIPOCKTUPOBAHUS U pabora, K, METO/Ibl €CTECTBEHHOHAYYHBIX JUCIUILINH
MPOTrpaMMHBIX PEIICHUI JKCILTyaTaluu CEMHHApPCKHE K/P, B PO eCCUOHATBHOM
B 00J1aCTH CUCTEMHOI'O H XPaHWJIUIL JAHHBIX U [3aHATHUA PT, e TCIIbHOCTH IS
MPUKJIAJHOTO TEXHOJIOTHI PI'P PKCIIEPUMEHTAILHOIO UCCIICI0BAHUS
[pOrpaMMHUPOBAHMS, YMETh: IMoBbIlIEHHBIH YPOBEHD
MAaTCMAaTHYCCKUX, ® JCIIOJB30BAaTh METOIbI - CIIOCOOCH HCIIOJI30BaTh OCHOBHBIC
MH(pOPMAIMOHHBIX U HPOEKTUPOBAHHS U METO/1bl €CTECTBEHHOHAYYHbIX JUCLUILINH
MMHUTAIIMOHHBIX MO)ICJ'ICfI, DKCILTyaTalnuu B HpO(i)eCCHOHaHBHOﬁ
CO3JIAHUIO XPaHWIUII JAHHBIX U NEesATEIbHOCTH JJIs1 TEOPETUYECKOTO U
HHq)OpMaHHOHHBIX TEeXHOJIOTUU TUIS ODKCIICPUMCHTAJIBHOT'O UCCIICJOBAHUS
PECYpPCOB rI100aJbHBIX peleHus Hay4YHbIX
ceTelt, 00pa30BaTEIHLHOTO 3amau
KOHTEHTA, IPUKJIAJHBIX  (BIafeTh:
0a3 TaHHBIX, TECTOB U e MeTOJaMH
CPEICTB TECTUPOBAHUS IPOCKTHPOBAHHS H
CHCTEM U CPEJICTB Ha SKCILTyaTaInu
COOTBETCTBUE XPaHWINI JAaHHBIX 1
CTaHJapTaM U UCXOIHBIM TEXHONIOTUH IS
TpeOoBaHIsIM pEeLIEeHHs TPAKTUYECKHUX
Hay4HbIX 3aJa4




YMeTh:

® JCIIOJIL30BAaTh METOIbI
MIPOCKTUPOBAHUS U
JKCILTyaTaluu
XPaHWINIL JaHHBIX U
TEXHOJOTUN IS
pelIeHusT HayIHbIX
npoOJieM 1 3a1a4

BJIA/IETh:

e METOJaMH
MIPOEKTUPOBAHUS U
JKCIUTyaTalluu
XPaHUJIHII JaHHBIX U
TEXHOJIOTUH IS
MPOBEACHUS HAYUYHBIX
HCCIIeJOBaHMI

KOMIIETEHIINN IlepeyeHb KOMIIOHEHTOB TexHoJsorus dopma Crenenu ypoBHeii 0CBOCHHA
HUHIAEKC | @OPMYJIUPOBKA ¢dopmupoBanus OLICHOYHOTO KOMIIeTeHIH i
KOMIIeTEeH LU cpeacrpa™™
[IK-2  (cnocoOHOCTHIO 3HATH: NENIES JIU, ba30Bblil yPOBEHb:

MMOHUMATb, e KOHLENTYalIbHELIE U camocrositenbHas  |[K-3, MCII0JIb30BaTh COOTBETCTBYIOLIUI

COBCPUICHCTBOBATDH U TEOPETHUYECKUE paborta, K, MaTeMaTUYECKH annapar u

[IPUMEHSATH COBPEMEHHBII MTOAXObI K CEMUHApPCKUE K/P, MHCTPYMEHTAJIbHBIE CPECTBA AJIs

MaTeMaTUYeCKHi anmnapar MIPOCKTUPOBAHUIO U BaHATHUS PT, 00paboTkn  uMHpOpMAUM  TIO  TEME
JKCIUTyaTaluu PI'P MCCIIEIOBaHUS
XPaHWINILL JaHHBIX U IloBbIlICHHBIN YPOBEHB:
TEXHOJIOTUI MCITOJIB30BAaTh COOTBETCTBYOLIUI

MaTEeMaTUYECKHH anmapar u
MHCTPYMEHTAJIbHBIE CPEICTBA JIJIst
00pabOTKH, aHalW3a W CHCTEMAaTH3aIluu
WH(GOpPMAITUHU TI0 TEME HCCIICTOBAHUS

**- CokpaieHusi GopM OLIEHOUHBIX CPEJICTB CM. B mpuioxeHnu 2 k PIT



[Tpunoxxenue 2
K paboueii mporpamme

Hepeqenb OLHCHOYHBIX CPEACTB 10 JUCHUIIJINHE XpaHuJaMIe JAHHbIX

HanmenoBanue [IpeacraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepucTruka OLEHOYHOI'O OLICHOYHOTO CPEICTBA B
OC cpelcTBa CpeacTBa d0OC
CoBMecTHast JEeSITEIbHOCTD TPYIIIbI
00y4JaroImuXxCcs u MeAaroruyeckoro
[paboTHHKA noJ yIpaBIECHUEM
Tlenosas w/im Mearoru4eckoro  paboOTHHKA C  IICJIBIO Tema (npoGiema),
1 poleBas urpa pemeHust y4eOHbIX ¥ TPOQPECCHOHATBHO - KOHLETLH, PO U
(1) OPUEHTHPOBAHHBIX 327184 IyTeM HIPOBOIO | OXKMIAEMBIH PE3yILTAT IO
MOJIETIMPOBAaHUSl  PEaJbHOM  MpOoOIEeMHOMN Ka)KJ0U urpe
cutyanuu. [lo3Bonser oneHUBaTH yMEHUE
QHAIM3UPOBAaTh M peuiarb  TUIIWYHbBIE
mpodeccuoHanbHbIC 3aa4u.
[IpoGiemMHOoe  3agaHWe, B  KOTOPOM
oOydaroliemycst MpeasiaraloT  OCMBICIUTh
2 Keiic-3anaua peabHYI0 npodeccuoHaIbHO-  (3aJaHus Ul PeLIeHus Kekc-
(K-3) OpPUEHTUPOBAHHYIO CUTYALUIO, 3a1a4u
HEOOXOMUMYIO Ui peUIeHHs  JaHHOU
[IPOOJIEMBI.
CpelncTBO KOHTPOJSI YCBOGHHMS Yy4eOHOTro
MaTepuaia TeMbl, pa3fefla WU pa3fesioB Borpochi 110
3 Konnoksuym NTYCLIUIUIMHBL, OPIraHU30BaHHOE KaK yuyeOHoe TeMAM/DA3IETAM
(K) BaHATHE B BHJIC cobecenoBaHuUs pasit
TV CLUTUTMHBI
[EAarornyeckoro paboTHUKa c
00yJarOIUMHUCS.
KonTtponbHas pabora CPeACTBO NIPOBEPKH  YMHMIH TIPHMEHATS KoMmieKT KOHTPOJIBHBIX
4 MOJydeHHbIE 3HAHUS JUIS peLIeHMs 3ajaad N
(K/P) 3a/IaHMi 110 BapuaHTaM
OTPEEIEHHOT0 THUIIA IO TEME WK pa3/ieny
JnaakTHYecKuit KOMILJIEKC,
[IpPEIHA3HAYEHHBIA JUISI CaMOCTOSITENIBHOM
5 Pabouas Tetpans aboTel oOywaromierocsi u mnospossitommii | O6pazen pabouelt TeTpaau
(PT) p yHdaromt it pasen p pan
OLICHUBATh YPOBEHb YCBOCHHUS UM y4eOHOIO
MaTepuaa.
CpeAcTBO TPOBEPKHM YMEHUN NPUMEHSTH
PacuerHo- [10Jy4YECHHBIE 3HAHUA 1o 3apaHee KomruiekT 3aganuii 1uis
6 |rpadudeckas paboTa [OIpeACTICHHON METOJUKE Ui PpeIIeHUs BBITIOJTHEHUS pacYeTHO-
(PTP) 3a7a4  WIM 3aJaHUM 1[I0 MOIYJII0 WIH rpagpudeckoil paboTb

JHUCIIMITIIMHE B IICJIOM.




7. YueOHO-MeTOAMYecKOe 1 HH(OPMALIMOHHOE 0o0ecriedeHue QU CIUTIINHBI.

a) OCHOBHAas1 JIUTEepaTypa:

[Maknun H.B., OpemkoB B.W. busHec-ananuTuka: OT JaHHBIX K 3HAHUAM [ DneKTpoHHBIH pecypc], CIIO,
[Tutep, 2013. — 704 ctp. Pexxum poctyma: http://www.padaread.com/?book=52105

0) JomOTHUTE IbHAS JINTEPaTypa

3aenues 1.B. HelipoHHble ceTu: 0CHOBHBIE MOJIENH [ DNIEKTPOHHBIHN pecypc], Boponex, 1999, - 76 ctp.
Pexxum noctyna: http://computersbooks.net/books/web-programmirovanie/zaencev-iv/1999/files/

neyronnieseti1999.pdf

8. MarepuajibHO-TeXHUYeCKOe o0ecriedeHne JUCIUNINHBI.

KommnsrorepHslii  kiace
JIUCLUIUIMHE (IPAKTUYECKHE 3aJJaHNs).

Ayn. AB4810, ocHamieHHBII METOJMYECKMMH MaTepuajiaMu 0

9. Mertoanueckne peKOMEHIAMH VIS CAMOCTOSITEJILHOI PadoThI CTY1eHTOB

MaTepuaia U peleHue 3aaad

Pazgen nucuunnuuel (Tema) Bun camocrositenbHOM ®opma
paboTsI TEKYLIETro
KOHTPOJIA

OO6nacTh MpUMEHEHUS XPaHUIUI TaHHBIX U CamocrositenbHoe uzyuenue |IluceMennoe

OOJIBIINX JTAHHBIX U MX MPEUMYIIECTBA N3ydenue TeopeTnyeckoro TECTUPOBAHUE
Marepuaia U perieHue 3a1a4y

Bunbl nannbix CamocrositenbHoe uzyuenue |IluceMennoe
N3ydeHue TeopeTnyeckoro TECTUPOBAHUE
Marepuaia 1 perieHue 3aaa4y

DkocucTema OONbIINX JaHHBIX CamocrositenbHoe uzyuenue |[IluceMenHoe
N3ydeHune TeopeTnyeckoro TECTUPOBAHUE
Marepuaia U perieHue 3aaa4y

3anauyn Data Mining CamocrositenbHoe uzyuenue |[luceMennoe
N3ydeHue TeopeTnyeckoro TECTUPOBAHUE
Marepuaia 1 perieHue 3aaa4y

3amaua knacrepusanuu 1 EM-anroputm CamocrositenbHoe u3yuenue |[[luceMenHoe
N3ydenune TeopeTnyecKkoro TECTUPOBAHUE
MaTepualia v pelIeHne 3a1a4y

PaznuuHble anropuTMsl KiacTepU3auu CamocrositenpbHOe n3yueHue |[lucemennoe
N3ydenune TeopeTunyeckoro TECTUPOBAHUE
MaTepualia U pelIeHue 3aaaqd

3anava kiaccuuKanu CamocrostensHoe n3ydenue |IluceMenHOe
N3ydenune TeopeTunyeckoro TECTUPOBAHUE
MaTepualia U pelIeHne 3aaqy

O6paboTka TekcToB, Naive Bayes CamocrositensHoe uzyuenue |[luceMennoe
N3ydeHue TeopeTunyecKoro TECTUPOBAHUE
Marepuaia U perieHue 3aaa4y

JluHelHbIe MOJIENHU I KIacCU(PUKALIUN U CamocrositensHoe uzyuenue |[luceMennoe

perpeccuu N3ydeHue TeopeTunyecKoro TECTUPOBAHUE




Pa3znen nucuunimze! (Tema) Bun camocrostenbHOM dopma
paboThI TEKYIIETO
KOHTPOJIA
MammnHa OnopHBIX BEKTOPOB CamocrositenbHoe uzydenue |[InceMennoe
N3yuenue TeopeTnyeckoro TECTUPOBAHUE
MaTepuaia U peleHue 3aaad
MeTtoapl cHUXKEHMS pa3MepHOCTH IpocTpaHcTBa  ||CamocTosATenbHOe uzydeHue |[InceMenHoe
N3yuenue TeopeTuyeckoro TECTUPOBAHUE
MaTepuaia U peleHue 3aaad
ANTOpUTMUYECKUE KOMIIO3ULIAN CamocrositensHoe uzydenue |[InceMennoe
N3yuenue TeopeTuueckoro TECTUPOBaHUE
MaTepuaia i peleHue 3aaad
['myGokue HelpOHHbBIE CETH CamocrositenbHoe u3yuenue |[[luceMennoe
N3y4yeHne TeopeTHIeCcKOro TECTUPOBAHUE
MaTrepuana U peuieHue 3a1a4d
10. MeToanyeckue peKoOMeHIAIMH J1JIs1 PenoaaBaTeJisi
Tema 3anaTHI Bunst CpeactBa Meronsl dopma
y4eOHBIX oOyueHus 0o0y4eHHs | OLEHOYHOTO
3aHATHH cpenctBa™*
OO6macTh MPUMEHEHUS X PaHITHII] .
[Ipaktnueckoe Komnberorepusiii  [IpakTudeckoe
JIAHHBIX U OOJIBIINX JTAaHHBIX U UX K-3
3aHSATHE KJIacc 3aHATHE
IIpEUMyILECTBa
Buns! nanasIix IIpakTnueckoe Kommnbrotepuenii  [Ipaktudeckoe K
3aHATHE KJ1ace 3aHATHE
DxocucTema OONBIINX JaHHBIX [Ipaktnueckoe Komnberorepubiit | [Ipaktuueckoe K3
3aHsTHE KJ1acc 3aHATHE
3anaun Data Mining [Ipaktnueckoe Kommnberotepusiii  [IpakTuueckoe K-3
3aHsTHE KJIacc 3aHATHE
3anava xiacrepusanuu u EM- IIpakTnueckoe Kommnbrotepuenii | [Ipaktudeckoe K-3
AITOPUTM 3aHATHE KJ1ace 3aHATHE
Pa3nnynble alropuTMsl IIpaktnueckoe Kommnbrotepuenii | [Ipaktudeckoe K3
KJIACTEPU3ALNH 3aHATHE KJ1ace 3aHATHE
3anava kiaccuuKanuu [Ipaktnueckoe Kommnberotepusiii | [IpakTrueckoe K3
3aHsTHE KJ1acc 3aHATHE
O6paboTka TekcToB, Naive Bayes [Ipaktuueckoe Kommbrotepusiii  [Ipaktudeckoe K
3aHsTHE KJ1acc 3aHATHE
JIuneliHple MOACIIN A1 [Ipaktnueckoe Kommnbrotepusiii  [IpakTuueckoe K-3
KJIacCU(UKALIUU U PETPECCUU 3aHATHE KJ1ace 3aHATHE
MammHa onopHBIX BEKTOPOB [Ipaktnueckoe KommnbrotepHenii  [Ipaktudeckoe K3
3aHATHE KJ1ace 3aHATHE
Metoasl CHUXKEHUS Pa3MEPHOCTH [Ipaktnueckoe Kommberotepusiii  [IpakTuueckoe K3
IIPOCTPAHCTBA 3aHsTHE KJ1acc 3aHATHE
AJITOPUTMUYECKUE KOMIIO3ULINHT [Ipaktrnueckoe Komnberorepusiit | [Ipaktuueckoe K3
3aHsTHE KJ1acc 3aHATHE



Tema 3agaTuit

I'myGokue HelpOHHBIE CETH

23701051 CpencrtBa
y4eOHBIX o0yueHHs
3aHATHI

[IpakTrueckoe KomnbroTepHbIit
3aHsTHE KJ1acc

Metonanl dopma
00yd4eHHs | OIEHOYHOTO
cpencrtBa™*
[IpakTrueckoe K
3aHATHE



CTpyKTypa U coep:kaHue TUCHUILTUHBI « XPaHWINIIE JAHHBIX» 10 HANIPABJIEHUIO NTOATOTOBKH

09.03.03 «IIpuxaagnast ”HPOPMATHKA»
Kpaimpukanus (creneHb) BHINYCKHUKA

HanpaB.JIe}me noaAroToBKH

Ipunoscenue

bakaaasp
Buabl yueOHoi padoThl, Dopm
& | = 8 BKJII0YAsl CAMOCTOATEIbHYIO Buabi camocTosiTeIbHOM PadoThI bl
Paszpnen § 5 § padoTy CTyICHTOB, CTYACHTOB arrecT
L =
/n S|z 3 U TPYAOEMKOCTH B Yacax anum
J | II/C | JIao | CPC | KCP | K.P. | K.IIL. | K-3 | Pedepar | K/p | D | 3
CenbMmoii cemecTp
O06acTh NPUMEHEHUS XPAHUITUII]
1 | naHHBIX U OOJIBIINX AAHHBIX U UX 7 1123, |6 6 8 +
IPEUMYIIIECTBA
2 Buasl nanubeix 7 456 | 6 6 50 +
3 DKocucTemMa OOIbIINX JaHHBIX 7 789 | 6 6 50 +
Dopma ammecmayuu 7 | 17-18 +
Bcero yacoB 1o 1ucIUIUIMHE BO 18 18 108 + +
BTOPOM CEMECTpe
Bocbmoii cemecTp
4 3amaun Data Mining 8 1 2 2 12
5 3anava knacrepuzauuu u EM- 8 2 2 2 12
AITOPUTM
6 Paznuunbie anropuTMBeI 8 3 2 5 12 + +
KJIaCTepU3aIAN
7 3amaua kmaccudukanum 8 4 2 2 12
8 | ObpaboTtka TekcToB, Naive Bayes 8 5 2 2 12
9 JInHEeHBIE MOJEITH IS 8 6 2 2 12 +
KJIacCU(UKALIUU U PErPEeCcCUu
10 | MamuHa OMOpPHBIX BEKTOPOB 8 7 2 2 12 +




Buabl yuedHoii padoThl,

Dopm

& | = 8 BKJIIOYASI CAMOCTOSITEILHYIO Buabl caMmocTosiTeJIbHO PadoThI bl
Paznen § é % padoTy CTYJE€HTOB, CTY/IEeHTOB aTTecT
o $ =
/n - U TPY/I0€MKOCTh B Yacax B Y1070}
J | II/C | JIao | CPC | KCP | K.P. | KL | K-3 | Pedpepar | K/p | D | 3
11 MeToIbI CHUKECHHS pa3MEPHOCTH 8 8 2 5 12 + +
IPOCTPAHCTBA
12 | AaropuTMUYeCKHe KOMITO3HIIMHI 8 9 2 2 12
13 | I'myOokue HepOHHBIE CETH 8 10 +
Dopma ammecmayuu 8 | 11-12 C)
Bcero gacos mo IucumninHe B 18 18 108 + +
BOCBMOM CEMECTpE
Bcero 4acoB 1o JUCIHUILIMHE BO 36 36 216 + +
CEJIbMOM M BOCBMOM CEMeCTpax




