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1 enn, 3axa4M ¥ IVIAHMPYeMbIe pe3yJabTaThl 00y4eHus! N0 M CHHUILJIMHE

K ocHOBHBIM HeJsiM OCBOCHMS IUCLMIUIMHBI «XpaHWIUINA JaHHBIX M TexHonoruu Big
Data» cnenyer otHectu:

— pacimpeHHoe (OPMHUPOBAHUE y CTYICHTOB INPEACTaBIECHUS O NPHUHLIMIAX U METoJax
MAaIIMHHOTO O0YYeHHUS;

— 3HAKOMCTBO CTYZEHTOB C COBPEMEHHBIMU METO/IaMU pabOThI C OOJIBIINMU JJTAHHBIMH.

K ocHOBHBIM 3a1auaM OCBOCHHSI JUCHUIUIMHBI «XpaHWIUINA JaHHBIX U TEXHOJIOTUU Big
Data» cienyer oTHeCTH:

— OCBOEHHUE METOJIOJIOTHH 00pabOTKH OOJIBIINX JAHHBIX;

— HCHOJb30BAaHME KOMIIBIOTEPHBIX TEXHOJOIMH peaJn3allud METOJOB MAIIMHHOIO
0o0ydeHUs..

OOyueHure 1Mo MUCHIMIUIMHE «XpaHWIWINA JaHHBIX U TexHoyioruil Big datay nampasieHo Ha
dbopMHupoOBaHHE Y O0YJAFOIITUXCSI CICTYIOIINX KOMIICTCHITHH:

Kox m HaumMeHoBaHue KOMIIeTECHIIUH NHauKaTopbl 10CTHKEHUSI KOMIIETEH U

VYK-2. CnocobeH ynpasisiTh MPOESKTOM Ha
BCEX JTarax ero XM3HEHHOTo KA

3HATh: JTaIbl )KU3HEHHOTO [IUKJIA TIPOEKTA;
ATanbl pa3pabOTKHU U pean3alny IPOeKTa;
METOJIbI pa3paboTKU U YIIPaBJICHUS
MIPOEKTAMU;

yMeTh: pa3paboTaTh MPOEKT C yU4ETOM
aHaJlM3a aJbTEePHATUBHBIX BAPHAHTOB €TI0
pealn3anuu, ONpeAesaTh IeJIEBhIC ITaIbI,
OCHOBHBIC HaIpaBJIeHUs padoT; OOBSICHUTH
1enu u chopMyIupOBaTh 3a/1a4M, CBSI3aHHBIC
C IOATOTOBKOM W peanu3aluei MpoeKTa;
YIPaBISATh TPOSKTOM Ha BCEX ITAIax ero
KU3HEHHOTO LIMKJIa;

BJIA/IeTh: METOIMKAMH Pa3pabOTKH U
yIpaBieHUs! IPOEKTOM; METOAAMH OLIEHKU
noTpeOHOCTH B pecypcax U d3PPeKTUBHOCTH
MIPOEKTA.

OIIK-4. CnnocoGeH KOMOMHHUPOBATH U
a/IalITUPOBATh CYIIECTBYIOIINE
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTUH TSI PEIICHHS 33729 B 00JIACTH
npodeCCHOHATILHOMN IEATEFHOCTH C YYETOM
TpeboBaHuil HHGOPMAITMOHHON
0€3011acCHOCTH

3HATh: COBPEMECHHbBIE HHPOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIC H WHTEIUICKTYaJIbHbIE
TCXHOJIOTHU, THCTPYMCHTAJILHBIC CPCbI,
MIPOTPaMMHO-TEXHUYECKHE TUTATHOPMBI IS
penieHus nmpodeccrnoHalbHBIX 3a/1a4 ¢
y4eToM TpeOoBaHU WHOOPMAITMOHHON
0e30IMacHOCTH;

yMeTh: 000CHOBBIBaTh BEIOOP COBPEMEHHBIX
MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX
WHTEIUICKTYaJIbHBIX TEXHOJIOTHH,
pa3pabarbIBaTh OpUTHHAIBHBIE
MPOTPaMMHBIE CPEJICTBA LISl PEIICHUS
npodeccCHOHANBHBIX 33729 C y4ETOM
TpeboBaHU MHHOPMAITMOHHOM
0e30IMacHOCTH;

BJIaJIeTh: HaBBIKAMU Pa3pabOTKH
OpUI'MHAIbHBIX IPOrPaMMHBIX CPEACTB, B
TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX
WHTEIUICKTYaJIbHBIX TEXHOJIOTHH, JUIs




0€30IIaCHOCTH.

penieHus MpoecCHOHANBHBIX 33139 C
y4eToM TpeboBaHHH HH(OPMAITMOHHOK

2 MecTo IMCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JucuummHa «XpaHWIUINa JaHHBIX U TexHomoruu Big Datay oTHocuTcs K 0a30BOii yacTh

OCHOBHOM 00pa30BaTEILHON MPOrPaMMbl MAarUCTPATYPHI.

Ona B3auMMOCBs3aHA JIOTHYECKH H COACPKATCIIBHO - MCTOOAUYCCKU CO CICAYIOIUMU

mucrnuniuaamu OOIT:

- CoBpeMeHHbIe TPOOIeMbI TPUKIATHON MaTEMaTUKH U HHPOPMATHKY;

- MaremaTnueckoe MOJEIMPOBAaHUE OTKPBITHIX JaHHBIX;
- HenpepbiBHBIE MaTEMaTUYECKUE MOACIIH.

3 Crpykrypa u coaep:kaHue TUCHUILINHBI

O6H_[a51 TPYAOCMKOCTb JUCHUIINIMHBI COCTABJIACT 4  3a4eTHBIX CANHUIIBI

T.e. 144

aKaJeMuueckux 4daca 44 gacop nabopatopHble 3aHsATHA W 100 4acoB — camocTosiTenpHas paboTa

CTYJEHTOB, 3a4ET - 2 CEMECTP U IK3aMEH - 3 CEMECTP.

3.1 Buabl yueOHOi1 padOThI M TPYA0EMKOCTH
(o ¢popmam o0yueHus)

3.1.1 Ounas popma oOydeHUs

Ne Bux yuebnoii pagorbr KoanuectBo CemecTpsl
n/n 4acoB 2 3
1 | AyauTopHbIe 3aHATHSA 44
B Tom uncne:
1.1 | Jleknuu
1.2 | CemuHapckue/IpakKTUYECKHE 3aHATUS
1.3 | JIaGopaTopHbIe 3aHATHUS 24 20
2 | CamocrosiTesbHast padoTa 100
B Tom uncne:
2.1 | [logroroBka K MpakKTUYECKUM 3aAHATUAM 48 52
3 | [IpomexyTOoUYHasl aTTECTALMSA
3auet/aud.3auer/sK3aMeH 3a4er 9K3aMeH
Hroro: 144 72 72




3.2 TemaTu4eckuii NJIaH U3yYeHHU S JUCHUNIMHBI

(o ¢popmam o0yueHus)

3.2.1 Ounas popma oOydeHUs

TpyroemkocTsb, 4ac

AyauTopHasi padora

Camoc
J;? Pa3zpennl/TeMbl CGMHH/ap Jabop | Ilpakt TOSATE
HCIAILITHHEL Beero | Tlex CKHE aTOpH | MYecKa | .
n MpPAKTU4E| bIe s
005078 padort
CKHE | 3aHSTH | MOATOT a
3aHATHUSA i OBKa
1.1 | Tema 1. OGnactb npuUMEHEHUS 36 12 24
XPAaHUJIUI JAaHHBIX U OOJBIINX JAHHBIX
Y UX MPEUMYIIECTBA
1.2 | Tema 2. Buabl JaHHBIX 36 12 24
1.3 | Tema 3. DxocucreMa OOJBIINX JAHHBIX 36 10 26
1.4 | Tema 4. Texnonoruu Data Mining 36 10 26
HToro 144 36 100

3.3 Conepxxanue Q¥ CHUNIITHHBI

Bropoii cemecTp

1. OGnacTh MpUMEHEHHUS XPAHWIUII JAHHBIX U OOJBINNX JaHHBIX U UX TPEUMYIIECTBA

2. Bunap!l qaHHbIX

2.1 CtpykTypupOBaHHbIE TaHHBIE

2.2 HecTpyKTypupOBaHHbIE JaHHBIE
2.3 JlaHHBIC HA €CTECTBEHHOM SI3bIKE
2.4 ManmmHHbIe JaHHEIE

2.5 I'padoBrlie, niam ceTeBbIe, TaHHbBIC
2.6 Ayawno, Buneo u rpaduka

2.7 IToTOKOBBIE TAaHHEBIE

3. DxocucTema OOJIBIITUX JaHHBIX

3.1 PacnpeneneHublie (aiioBbie CUCTEMBI

3.2 MadpacTpykTypa pacupeaeaeHHOro MporpaMMHPOBAHUS

3.3 UadpacTpykTypa HHTETpAIIUH TaHHBIX

3.4 UndpacTpyKTypbl MAIIMHHOTO O0yYEeHUS

3.5 basbl ganasix NoSQL
Tpetnii cemectp

4. Texnonoruu Data Mining
4.1 3amgaun Data Mining

00630p 3amau Data Mining. CtangapTu3anus Moaxo/ia K pemeHuto 3anad Data Mining.

[Iponiecc CRISP-DM. Bunst nannsix. Knacrepuszanus, kinaccudukanus, perpeccus. [Tonsrue

MOJIENIU ¥ aJIrOpuTMa 00yUeHHS.

4.2 3apauva knacrepuszanuu 1 EM-anropurm

[ToctanoBka 3agauu kiactepusanuu. OyHkuu pacctosiHus. Kpurepun kayectna
knacrepusanun. EM-anroputm. K-means nu moaudukamm.




4.3 Paznu4HbIE aNrOpUTMBI KJlacTepU3aluu

Hepapxuueckas kiacrepuzanus. Agglomerative u Divisive anroputmel. Pazinnunbie BUIbI
paccTosiHUN MeXIy KiactepaMu. Stepwise-optimal anroputm. Ciydaid HEIBKIUOBBIX
npoctpancTB. Kpurepun Beibopa konuyectsa kiactepos: rand, silhouette. DBSCAN.

4.4 3amaua knaccuukanum

[TocTanoBka 3ama4 Ki1acCH(UKAIMK U perpeccur. Teopusi MpUHATHS pemeHnid. Buap
moaenei. [Tpumepst pyukiuit noreps. [lepeodyuenne. Merpuku kadecTBa kinaccudukanuu. MDL.
Pemarotue nepesbsi. Anroputm CART.

4.5 O6paboTka TekcToB, Naive Bayes

YcnoBHas BepossTHOCTH U TeopeMa baiieca. HopmansHoe pacnipenenenue. Naive Bayes:
multinomial, binomial, gaussian. CrnaxuBanue. ['eneparuBnas moaens NB u GaiiecoBCKuil BHIBOI.
I'paduueckue moxemn.

4.6 Jluneiinple MOJENH IS KJIIACCH(HUKAIIMU U PErPECCU

O0600meHHbIe TUHEHHBIE Moienu. [TocTaHoBKa 3a1aun onTuMu3anuu. [Ipumepsr
kputepuen. [ paguenTtHbIi cyck. Perymspusanus. Merog Maximum Likelihood. Jloructudeckas
perpeccusi.

4.7 MamuHa OnOopHBbIX BEKTOPOB

Paznensromniast mOBEpXHOCTh ¢ MAKCUMAJIBHBIM 3a30poM. DopMyTHpoOBKa 331a4H
ONITUMU3ALMH IS CITy4aeB TMHEHHO-pa3AeTUMbIX U IMHEHHO-HEPa3AeIMMbIX KIacCOB.
Conpsioxennas 3aga4a. Onopusie Bektopbl. KKT-ycnosus. SVM s 3anau kiaccupukanum u
perpeccun. Kernel trick. Teopema Mepcepa. [Ipumeps! pyHkuuii siapa.

4.8 MeToabl CHH>KEHHUS pa3MEPHOCTH MPOCTPAHCTBA

[Ipo6nema mpokisaTus pasmepHocTH. OTOOpP U BblAEIEHUE MPU3HAKOB. MEeTO/IbI BbIACIEHUS
npu3HakoB (feature extraction). Meroy rimaBabx komnoHeHT (PCA). MeTon He3aBUCHMBIX
koMrioHeHT (ICA). MeToibl OCHOBaHHBIE Ha aBTOYHKOAEpax. MeTo bl oTOopa mpu3HakoB (feature
selection). MeTo bl OCHOBaHHBIE HA B3aUMHOMN KOPPENALUU MPU3HAKOB. MeTo MaKCUMallbHOU
PENEeBaHTHOCTh 1 MUHUMATbHOU U30bITOYHOCTH (MRMR). MeToapl OCHOBaHHBIC Ha IEPEBBIX
peLeHui.

4.9 AnropuTMUYECKHE KOMIIO3UIIUN

KomOunanmu knaccudukatopoB. MojienbHbIe 1epeBbs pereHuid. CMech 3KCIEPTOB.
Stacking. CtoxacTu4eckue METOIbl IOCTPOSHUs aHcaMOutel kinaccudukaTopoB. Bagging. RSM.
AnroputMm RandomForest.

4.10 I'myOokue HEUPOHHBIC CETH

TpynHoctn o0ydeHuss MHorocioiHoro mnepcentpona. IlpenoOyuenue ucnons3ys PBEM.
['myOokuit aBTO’HKOAEp, TiIyOOKas MHorocioitHas HeipoceTb. Deep belief network m deep
Boltzmann machine. CBepTo4HbIE CETH.

3.4 TemaTnka ceMMHAPCKUX/IIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

Tema 1. OGnacTh MPUMEHEHHS XPAHUIUII JAHHBIX U OOJBINX JAHHBIX U UX MPEUMYIIECTBA
Tema 2. Buasl faHHBIX

Tema 3. DxocrucTeMa OOJNBIINX TaHHBIX

Tema 4. Texnonoruu Data Mining.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KyPCOBbIX padoT)

He npenycmorpeno



4 Y4yeOHO-MeTOAMYECKOE M HHPOPMALMOHHOE 00ecnedeHne

4.1 HopmatusHble 10kyMeHThI 1 'OCTb1

1. ®enepanbHblii TOCYIapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHAAPT BBICIIETO OOPa30BaHUS
(ypoBeHb MarucTpaTypbl) mo HamparieHuio mnoarotoBku 01.04.02 IlpuknagHas maremaTthka |
uHpOpMATHKa, YTBEPXKICHHBIM MpHKazoM MUHHCTEPCTBA HAyKd U BBICHIETO0 00pa3oBaHUs
Poccuiickoit ®eneparuu ot 10.01.2018 Nel3.

4.2 OcHoBHaA JIUTEpPaTypa

1. CmupHoB, M. B. [IpoexktupoBanue 1 aIMUHUCTPUPOBAHUE XPAHWIUII U 033 JAaHHBIX :
MeTonudeckue pekomenaanuu / M. B. Cmuphos, P. C. TonmacoB. — Mocksa : PTY MUPDA,
2022. — 33 c. — Texkcrt : anekTponHsbIit // JIanb : anekTpoHHO-OMOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/310871 (mara obpamenus: 27.09.2023). — Pexxum noctyna: mis
aBTOpU3. MOJIb30BATEIICH.

2. OpemkoB, B. U. Xpanunumia nanasix 1 OLAP-TexHomoruu : yuednoe nocodue / B. U.
OpemikoB. — Ps3ans : PIPTY, 2017. — 64 ¢. — Tekcr : anekTpoHHbI // JIaHb : 31eKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/167981 (nara obpamienus:
27.09.2023). — Pexum noctyna: A aBTOPU3. M10JIb30BATEIEH.

4.3 JlonoIHATEJIBbHAS JINTEPATypa

1. Tounnkuna, T. E. Xpanunmina qaHHBIX U CpeicTBa OU3HEC-aHAIMTHKY © yueOHOE
nocobue / T. E. Tounnkuna, A. A. 'pomoBa. — MockBa : ®uHaHCOBBIN yHHBEpcUTET, 2017. —
161 c. — ISBN 978-5-7942-1387-4. — TexkcT : a5ekTpoHHbI# // JIaHb : 3JIeKTpOHHO-O0MOIHOTe HAs
cucrema. — URL: https://e.lanbook.com/book/208367 (nara o6pamenus: 27.09.2023). — Pexum
JOCTyMa: JIJIsl aBTOPU3. MOJIb30BaTENEH.

2. CmupHoB, M. B. [IpoextupoBanue U aIMUHUCTPUPOBAHUE XPAHWIUII U 0a3 JaHHBIX :
Meroandeckue pekomeHaamnuu / M. B. Cmupnos, P. C. TonmacoB. — Mockga : PTY MUPDA,
2022. — 33 c. — TekcT : anekTpoHHbIH // JIaHb : anekTpoHHO-0ubnmnoreynas cucrema. — URL:
https://e.lanbook.com/book/310871 (mara obpamenus: 27.09.2023). — Pexxum noctyma: mist
aBTOPU3. IIOJIL30BATEIICH.

4.4 DyeKTpOHHbIe 00pa3oBaTe/bHbIC PecypChl

1. https://online.mospolytech.ru/course/view.php?id=2241 - Xpanuiuiia JaHHBIX

4.5 JInneH3nOHHOE H CBOGOHO pacnpocTpaHsieMoe MPOrpaMMHOe ofecriedeHne

1. Microsoft Windows.
2. Microsoft Visio.
3. Microsoft Office.

4.6 CoBpemeHHbIe npodeccnoHaNbHbIE 0a3bl JAHHBIX 1 HHPOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI

He npenycmorpeno
S5 MarepuajJbHO-TeXHHMYECKOe o0ecnedyeHne

Yersipe komnbroTepHbIX Kilacca Aya. AB4805, AB4809, AB4810, AB4811, ocHalieHHbIe
METOAMYECKMMH MaTepralaMH 110 TUCLMITIMHE (JIEKLUH, IPAKTUYECKHE 3aJaHNs).


https://online.mospolytech.ru/course/view.php?id=2241

6 MeToanyeckne peKOMEeHIANMHT

6.1 MeToanueckne peKOMEHIANMH ISl IPENoAaBaTe sl 110 OPraHu3aunu 00y4eHus

1. Ilpy moAroToBKE K 3aHATUSAM CIEAYeT MpeIBapUTENbHO MpopaboTaTh MaTeprai 3aHATHS,
IIPEAYCMOTPEB €ro MoJayy TOYHO B OTBEACHHOE JUIS 3TOrO BpeMs 3aHATHs. ClenyeT NOoAroTOBUTH
HEOOXO/MMBIE MaTepHajbl — TEOPETUYECKHE CBEACHUS, 3a1aun U jap. [Ipu mpoBeaeHuu 3aHATHSA
clieflyeT KOHTPOJIMPOBATh MOAAaYy MaTepuaa U pelieHUe 3aJaHuil ¢ y4eTOM Y4eOHOIO BPEMEHH,
OTBEACHHOIO JJIs 3aHATHS.

2. Ilpu mpoBepke pabOT W OTYETOB CIEAYET YUUTHIBATH HE TOJBKO IPABHIBHOCTh
BBITIOJTHEHUS 3aJ[aHuii, HO M ONTHUMAJIbHOCTh BBIOPAHHBIX METOAOB pEIICHHS, MPaBUILHOCTH
BBIIIOJIHEHMS BCEX €T0 I11aroB.

3. IIpu opraHu3anuu 1 MPOBEACHUS 3a4€TOB B IPAKTUKO-OPUEHTHUPOBAHHOM (popme criemayeT
UCIIOJIb30BaTh YTBEPXKAECHHBIE Kadeapoil METOANYECKHE PEKOMEH AL

6.2 MeTtoauyeckue yKazaHus 1Js1 00y4arOUUXCs M0 OCBOEHUIO TUCHMIIIIHHbBI

H3zyuenue Oucyuniunvl OCYWecmensiemcs 6 CMpocOM COOMBEMCMEUU C  Yeresoll
YCMAHOBKOU 6 MeCHOU 63aumocesazu yueOHvim nianom. OCHOB0U mMeopemuyecKkol no020mosKu
CMYOeHmos A6IA0mMcs ayOumopHble 3aHamusl, 1eKyuu, 1abopamopuvie pabomol.

B npoyecce camocmosmenvnotl pabomuvl cmyOoeHmvl 3aKpPenisiom u yeayonsom 3HAHUS,
HOLYYeHHbLE 80 8PEMSL AYOUMOPHBIX 3AHAMULL, 00PAOAMbBLEAIOM KOHCHEKMbl U 3ANUCU, 20MOBIMCSL K
npogedeHuro U obpabamweiearom — pe3yibmamel  1AOOPAMOPHBIX — pabom, 20MOBAMCA K
APOMENCYMOYHOU AMMECMAayUl, d MAKIce CAMOCMOIMENbHO U3YYAION OMOelbHble membl YueOHOU
npocpamMmbl.

Ha 3ansmusix cmyoenmos, 6 mom uucie npeononiazaowux npaKmuiecKyro 0esimeibHOCmb,
ocyuecmensaemcs 3aKpenjienue NOJNYVYeHHbIX, 8 MOM Hucie U 6 npoyecce CAMOCMOIMENbHOU
pabomei, 3nanutl. Ocoboe eHUMAaHUE 0OPAWAEMCS HA PA3BUMUE YMEHUL U HABbIKO8 YCMAHOBIeHUS.
CBA3U NOJIOACEHUL MeoPUU ¢ NPOGHECCUOHANbHOU OessmelbHOCMbI0 OY0yWe20 Cheyuaiucma.

Camocmosmenvrast paboma ocyuecmensiemcst UHOUBUOYATILHO. Koumponw
CAMOCMOAMENbHOU pabomul opeanusyemcsi 8 08yx popmax:

®  CAMOKOHMPOJb U CAMOOYEHKA CIYOeHMA,
®  KOHMPOJb CO CMOPOHbL npenodasameieli (MeKywull U nPOMelCymouHblil).

Kpumepusamu oyenxu pe3yiomamos camocmoamenbHol pabomuvl cmyoenma A6NAI0Mmcs.
®  YPOoBeHb 0CB0EHUs CIYOEHMOM Y4eOH020 Mamepuaa,
® VMeHus CmyoeHma UCHONb308AMb  MeopemuyecKue 3HAHUs Npu  GbINOJHEHUU
NPAKMU4ecKux 3a0ay;
® cgopmuposanHocmeb KoMnemeHyuil;
ogopmnenue mamepuana 8 COOmeemcmsuy ¢ mpedosaHusIMu.

7 DoHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHHS Pe3yJIbTATOB 00y4eHus!

B mporiecce 00yueHUsT HCMONB3YIOTCS CIEAYIONINE OIEHOYHBIE (DOPMBI CaAMOCTOSTEIHHON
paboThl CTY/ICHTOB, OLICHOYHBIE CPEICTBA TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHBIX
aTTeCTalUi:

e BBINOJHEHUE J1a00OpPaTOPHBIX PadoT;

e 3auerT;

e DK3aMCH.



MeTtoauka npenojaBaHusl UCHHUILTUHBI «XpaHUIUINA JaHHBIX U TexHoloruu Big Data» u

pcain3anusgd KOMIICTCHTHOI'O IMOAXOJAa B M3JIOKCHHUU W BOCIIPUATHU MaTCpHaia MPCAyCMaTpuBaAcCT

UCIIOJIb30BAaHUE CIENYIOIINX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM MPOBEACHUS TIPYIIOBBIX,

VHIUBUAYAIbHBIX, ayAUTOPHBIX 3aHATHI

dbopMHUpPOBaHUS M pa3BUTHUS TPOPECCHOHATHHBIX HABBIKOB 00YJarOITUXCS:
— MOATOTOBKA K BBIITOJHEHHIO MTPAKTHYECKUX Pa0OT B KOMITBIOTEPHBIX KJIaccax BY3a;
— MOATOTOBKA, MPEICTABICHUE U 00CYKICHHE MTPE3CHTAIINI HA CEMUHAPCKUX 3aHSATHUSX;
— OpraHu3aiys ¥ IpoBeIeHNEe HHTEPAKTUBHBIX (DOPM TEKYIIET0 KOHTPOJISI 3HAHUW CTYJICHTOB
B (hopMe BBHITIOTHEHUST MHIUBUAYITbHBIX 3a/IaHUMH.

VY nenbHbII Bec 3aHATHHA, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, ONpeIeNicH IIIaBHOM

B COUCTAHWU C BHEAYAUTOPHOH pabOTON € ILEIbI0

EJTbI0 00Pa30BaTEIBLHON MPOTPAMMBI, 0COOCHHOCTHIO KOHTUHTEHTA 00YUaIOIUXCSI U COJIepPIKaHueM

JUCITUTUIMHBI « XpaHWJIUINA JAaHHBIX U TexHonoruu Big Datay u B 11eJ10M MO AUCIHUILTHHE

cocraBiseT 50% ayIuTOpPHBIX 3aHATHUI.

o0bemMa ayAUTOPHBIX 3aHITHH.

3aHaTusT  JEKIUOHHOTO TUMa cocTaBiaroT 50% ot

7.2 lllkana u KPpUTEPUU OLIEHUBAHUSA Pe3yJIbTaTOB 00y4eHM I

[Toka3arenemM OlLIEHMBAHUSI KOMIIETCHIIMI Ha Pa3IMYHBIX ATamax HX
(dbopMHUpOBaHUS SBISETCS JOCTUKEHHUE 00YUYarOUUMUCA INTAHUPYEMbIX
pPE3yNbTaTOB O0YUEHHUS 10 AUCIUIUIMHE.

Kpurepun oueHuBanust

Ioka3zarenn
2 3 4 5

YK-2. CnocobeH ynpaBisTh MPOSKTOM Ha BCEX dTarax ero )XH3HEHHOTO UK
VK-1.1. 3naTs: OOyuatommiics | OOyuaronuiics OOyuatonmiics | O0yuaronuiics
ATambl )KU3HEHHOTO | IEMOHCTPUPYE | IEMOHCTPUPYET | AEMOHCTPUPYET | JEMOHCTPUPYET
[IUKJIA TIPOCKTA; T TIOJIHOE HETIOJTHOE YaCTUYHOE TOJIHOE
ATanbl pa3pabOTKU | OTCYTCTBHUE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
U peanu3anuu WIn (1 (913% 0111704 CIICTYIOIINX ()1 (913% 0111704
MPOEKTa; METOIbI HEJOCTAaTOYHOE | 3HAHUM, 3HAHWMH, 3HAHWMH,
pa3paboTku u COOTBETCTBHE | YKa3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
yIpaBiICHUS MaTepuany WHIUKATOpax WHIUKATOpax WHIUKATOpax
MPOEKTaAMHU JUCLIUTLINHBI KOMITETEHITU A KOMITETEHITU A KOMITETEHITU A

3HAHWH, JUCITUTUTUHBI JUCITUTUTUHBI JUCITUTUTUHBI
VYK-1.2. Ymers: YKa3aHHBIX B «3Hatb» (cMm. 1. | «3HATH» (CM. M. | «3HATh» (CM. II.
paszpaboTaTh WHIUKAaTOpax 3). 3). Ho 3). CBobGoaHO
MIPOEKT C YYETOM koMmrereHuuit | Jlomyckarorcs JOMYCKaloTCA onepupyer
aHaM3a JUCITATITUHBI 3HAYUTEIbHbIE HE3HAYMTEIIbHBI | IPUOOPETECHHBIM
NbTEPHATUBHBIX «3HaTh» (CM. OIIIMOKH, ¢ OIIMOKH, W 3HAHUSMHU.
BapUaHTOB €r0 m. 3). MIPOSIBIISICTCS HETOYHOCTH,
peanuzanum, HEJOCTATOYHOCT | 3aTPyIHEHUS
OTIpeNIeTATh b 3HAHWH, 11O npu
1IEJICBBIC TAIIbI, pany AHATTMTHICCKUX
OCHOBHBIC MoKa3aTee, oTepaImsiXx.
HaIpaBJICHUs o0yyaromuncs
paboT; OOBSICHUTH WCIIBITHIBACT
LeIu U 3HAYMUTEIbHbIC
chopMyIupOBaTh 3aTPyIHCHUS
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3ada4u, CBA3aHHBIC
C IIOATOTOBKOU U
peanusanuen
MPOEKTAa;
YIIPaBJIATh
MPOEKTOM Ha BCEX
JTamnax ero
JKM3HEHHOTO ITMKJIa

VK-2.3. Bnagets:
MCTOAUKaAMU
pa3paboTKu 1
YIpaBICHUA
MIPOEKTOM;
METOAaMHU OLICHKHN
MOTPeOHOCTH B
pecypcax u

s exTuBHOCTH
MPOEKTa

npu
OIepUPOBAHUU
3HAHUSIMH TIPH
UX MepeHoce Ha
HOBBIC
CUTYaIUH.

OIIK-4. Cnnoco6eH KOMOMHHUPOBATh U AN TUPOBATH CYLIECTBYIOIINE HHPOPMALIMOHHO-
KOMMYHUKAI[HOHHbIE TEXHOJIOTUH ISl pEIICHNS 3a/1a4 B 00J1acTH PO eCCHOHATEHON
JeSITeIbHOCTH C Y4eToM TpeOoBaHUi MH(OPMAIIMOHHON 6€3011acCHOCTH

OIIK-4.1. 3natsb:
COBpEMEHHBIE
UH(POPMAIIMOHHO-
KOMMYHHKAI[MOHHbI
eu
MHTEJJIEKTyalIbHbIE
TEXHOJIOTHH,
MHCTPYMEHTAJIbHbIE
cpensl,
MIPOrpaMMHO-
TEXHUYECKUE
IaTHOPMBI JIs
pereHus
npo¢eCCHOHATHHBI
X 3a/1a4 C Y4eTOM
TpeboBaHUH
MH(POPMAIIMOHHOMN
0e30IacHOCTH;

OIIK-4.2. YmeTs:
000CHOBBIBATh
BBIOOD
COBpPEMEHHBIX
MH(pOpPMaIMOHHO-
KOMMYHHKAITMOHHBI
XU
WHTEJUIEKTYaTbHBIX
TEXHOJIOTHH,

OO0yyvarommiics
JEMOHCTPHpPYE
T TIOJTHOE
OTCYTCTBHE
WIH
HEJ0CTaTOYHOE
COOTBETCTBUE
MaTepuany
JUCITUTLIAHBI
3HAHHWM,
YKa3aHHBIX B
MHMKATOpax
KOMIIETEHIIN I
JUCIUTIAHBI
«3HaTBH» (CM.
m. 3).

OObyyarormmiics
JTEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE
CJIEIYIOLIUX
3HAHWMH,
YKa3aHHBIX B
WHIIUKATOpax
KOMIIETEHITHM
JTUCITUTLTAHBI
«3HaTb» (CM. II.
3).
Jonyckarores
3HAYUTEIbHBIC
OIIIMOKH,
MIPOSIBIISICTCS
HEJIOCTaTOYHOCT
b 3HAHUH, IO
pAnRy
mokasareliei,
oOyuaromuiics
HCTIBITHIBACT
3HAYUTEIbHbIC
3aTPyIHCHUS
npu
OTICpUPOBAHUH
3HAHUSIMH TIPH
WX TIEPEHOCEe Ha

OO6yyarormmiics
JTEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CJIEIYIOLIUX
3HAHWH,
YKa3aHHBIX B
WHIIUKATOpax
KOMIIETEHITHM
JTUCITUTLTUHBI
«3HaTby» (CM. II.
3). Ho
JOMYCKaloTCA
HE3HAYNUTEIIbHBI
¢ OIIMOKH,
HETOYHOCTH,
3aTpyAHECHUS
npu
AHAJTUTUYECKUX
oTepaImsix.

OObyyarormmiics
JI€MOHCTPHUPYET
MOJTHOE
COOTBETCTBHUE
() (913% 0111704
3HAHWMH,
YKa3aHHBIX B
MHMKATOpax
KOMITETEHITU A
JUCIUTUTAHBI
«3HaTb» (CM. II.
3). CBobGoaHO
onepupyer
PpUOOPETEHHBIM
Y 3HAHUSIMU.
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pa3pabaThiBaTh HOBbIE
OpUTHHAILHBIC CHUTYAIIHH.
MPOrpaMMHBIE
cpezacTBa s
pelieHus
npo¢eCCHOHATHHBI
X 3a/1a4 C Y4eTOM
TpeboBaHUH
MH(POPMAIIMOHHOMN
0€30MacHOCTH

OIIK-4.3. Bnanets:
HaBBIKaMU
pa3paboTKu
OpPUTHHAIILHBIX
MIPOrPaMMHBIX
CPEICTB, B TOM
qHcIe C
HCIOJIb30BaHUEM
COBpPEMEHHBIX
MH(pOPMAIIMOHHO-
KOMMYHHKAI[MOHHbI
X "
MHTEJJIEKTYalIbHbIX
TEXHOJIOTHH, I
pelieHus
npodeccroHalbHbI
X 33/1a4 C Y4€TOM
TpeboBaHU
MH(pOPMAITMOHHOMN
0e30MmacHOCTH

7.3 OuneHo4HbIe CpeacTBa

7.3.1 Tekymuii KOHTPOJIb

3ayeTHbIE BONPOCHI

. O6nacTh MpUMEHEHU s XPAaHWIHII TAHHBIX U OOJBIINX JAHHBIX M UX MPEUMYIIECTBA
. Bunabl ganapix. CTpyKTypUpOBaHHBIE 1aHHbBIE

. Bunp!l nanneix. HecTpykrypupoBaHHbIE JaHHBIE

. Bunpl nanubix. JlaHHbIE HA €CTECTBEHHOM SI3bIKE

. Bunp!r mapgeix. MammHHbBIE JaHHEBIE

. Bugsr nannbix. ['padoBbie, uinm ceTeBbie, JaHHbBIE

. Buasl nanubix. Ayano, Buseo u rpaduka

0 3 ON i AW N

. Bunp! nangeix. IToTokoBEIE TaHHBIE

9. Ilonsitue runepkyda. OLAP.

10. ROLAP-cucremsl

11. MOLAP-cucteMsl

12. HOLAP-cucremsl

13. PacnpeneneHublie (aiioBbie CUCTEMBI
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14. ba3sl nanabsix NoSQL

JK3aMeHALlMOHHBIE BONPOCHI

1. O630p 3amau Data Mining. Knacrepuzanus, KiaccupuKaius, perpeccus.

2. ITocTanoBka 3agaun knacrepuszanun. ynknun paccrosaus. Kpurepun kadecrna
KJIaCTepU3ALIHH.

3. EM-airoputm.

4. K-means u MmoguduKammm.

5. Uepapxuueckas knactepusanus. Agglomerative u Divisive aropuTMBI.

6. ITocTanoBka 3a1a4 KJIacCUPUKAIMK U perpeccur. Teopust IpUHATHS PELICHUH.

7. Bunsl mozeneit. [lpumeps! pyakiuii moreps. [lepeoOyuenne. MeTpuku kauecTna
KJIaccu(uKaIum.

8. MDL. Pemaromue nepeBbs.

9. Anroputm CART.

10. YcnoBHas BeposATHOCTh U Teopema baiteca. HopmansHOe pacnipeneneHue.

11. Naive Bayes: multinomial, binomial, gaussian. CrnaxuBanue. [ eHepaTuBHas MOIEIb
NB u 0aliecoBCKHN BBIBOIL.

12. O6061menHbIe TuHEHHbIE Moenu. [locTanoBKa 3a1aun onTuMu3aun. [pumepsr
Kputepues. I palueHTHBIN CIIyCK.

13. Pa3nensromasi MOBEpXHOCTh C MAaKCUMAIIbHBIM 3a30poM. DOpMyIIMpOBKa 3a7auu
ONITUMU3ALMH IS CITy4aeB TMHEHHO-pa3AeTUMbIX U IMHEHHO-HEPa3/AeIMMbIX KIacCOB.

14. KKT-ycnoBus. SVM s 3a1a4 kiaccu(ukanum U perpeccuu.

15. IIpobnema mpokisTus pazmepHocTr. OTOOP M BBIICIICHUE TPU3HAKOB. MeTOIbI
BBIZICJICHHsI pU3HAKOB (feature extraction).

16. Meton rimaBabix komroHeHT (PCA).

17. Meton He3aBucumbix KOMIOHEHT (ICA).

18. MeTonbl, OCHOBaHHBIE HA aBTOHKOEPAX.

19. KomOunanum knaccuduxkaropoB. MoienbHbIe AepEeBbs peIICHU.

20. Anroput™m RandomForest.

21. I'myGokuii aBTORHKOAEP, TITyOOKass MHOTOCIIOWHAST HEHPOCETb.

22. Deep belief network u deep Boltzmann machine.

23. CBEpTOYHBIE CETH.

7.3.2 IIpomexyTouHas aTTeCTalus

[IpomexxyTounas arrectauus oOy4amomuxcs B ¢GopMe -HK3aMeHa MPOBOAUTCS IO

pe3yabTaTaM BBIIIOJHEHUS BCEX BHJIOB YUe€OHOI pabOoThI, MPEIYyCMOTPEHHBIX YU€OHBIM IIJIAHOM 10

JAaHHOW JUCLUIUIMHE (MOIYJIO), HpPU O3TOM YUYHUTHIBAIOTCA pE3YJIbTAaThl TEKYLIETO KOHTPOJI
yCIIeBaeMOCTH B TeueHue cemectpa. OIeHKa CTeneH! JOCTIKEHHs 00yYaroIUMUCs TUIAHUPYEMbIX

pe3ynbTaToB OOydeHHUs M0 AMCHUIUIMHE (MOAYNIO) TMPOBOJUTCS NIpEroAaBaTeieM, BEAYIIHM
3aHATHA O JUCHUIUIMHE (MOIYJI0) METOJOM JSKCIEepTHOW omeHku. [lo uToram mpomexyTodHoOn
aTTecTallid MO JUCHMIUIUHE (MOJYNIO) BBICTABIAETCS OLIGHKA «OTIUYHO», «XOPOILO»,

«KYOOBJICTBOPHUTECIBHO» WUJIN «HCYJOBJIICTBOPUTCIILHO)).

IHIxkana
Onucanue
OUEHUBAHUSA
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Buvinonnenwvi sce 6uowvt yuebHnot pabomelt, npedycmompeHntole
yuebnvim naamom. Cmyoenm OeMOHCmMpupyem COOmEemcmeue
3HAHUL, YMEHUU, HABbLIKOG NPUBCOEHHbIM 8 MAOIUYAX NoKazameinel,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMU, VYMEHUAMU, HABbIKAMU,
LG npuUMeHsiem ux 6 CUmyayusax novlueHHoU croxcHocmu. Ilpu amom
Mo2ym Oblmb 0OnyujeHbl He3HAuumenbHbvle OWUOKU, HeMOoYHOCMU,
3ampyOHeHus NPU AHATUMUYECKUX ONepayusx, nepeHoce 3HAHUU U

yMeHuﬁ Ha Hoewble, Hecmam)apmnble cumyayuu.

Buvinonnensi 6ce guowl yuebnoi pabomol, npedycmompeHnuvle
yueonvim — naawom.  Cmyoenm — OeMOHCcmpupyem  HenojHoe,
Xopowo npasuibHoe  COOMGemMcmeue  3HAHUL,  YMEHUll,  HABbIKOB
npusedeHHbIM 8 mabauyax nokazameiet, oo eciu npu SmMmom Oviiu
odonywenvl 2-3 HecyujecmeeHHvle OUUOKIL.

Buvinonnenwvi ace 6uowvl yuebHnot pabomelt, npedycmompeHntole

yuebnvim naanom. Cmyoenm OeMOHCmMpUpyem CoOmeemcmeue
Yooenemsopum .
3HAHUL, 8 KOMOPOM 0C8eWeHA OCHOBHAS, HaAUbOIee BANCHAS YACTb
€/IbHO
Mamepuand, Ho npu SMom OONYWeHa 0OHA 3HAYUMENbHA OWUOKA

UJil HeMO4YHOCNb.

He evinonnen ooun unu 6onee 6udog yuedOHou pabomol,
npeoyCMOmMpeHHbIX YueOHbiM naanom. Cmyoenm OemoHcmpupyem
HeNnoiHoe coomeemcmeue 3HaHu, YMeHUll, HA8bIKO8 NPUBEOEHHbIM
Heyoosnemeopu | 6 mabauyax noxazamernetl, 00nyCKarOmcs 3HadumenvHvlie OuUOKU,
menbHO NpOAGIAEMCs OMCYMCmeue 3HAHUU, YMEHUl, HABbIKO8 MO POy
nokasamesnel, cmyoenm ucnvimoigéaem 3HauumenvHole
3ampyOHeHus Nnpu Onepupo8aHuu 3HAHUAMU U YMEHUAMU APU UX
nepeHoce Ha HOBble CUMYAYUU.

OK3aMEHAILlMOHHOE 3aJaHU€ BBINOJIHACTCS CTYACHTOM MHIMBHIYaJbHO, IO HTOraM
U3y4eHHs! IUCLUILIMHBI WK ee YacTH. [Ipu 3ToM 1ocTukKeHne NoporoBoro pe3ysbrara padoThl Hall
9K3aMCHALIMOHHBIM 3a/JIaHUEM COOTBETCTBYET ONMCAaHHOMY B II. 3 JaHHOIO [JOKYMEHTa OJTaIly
OCBOCHHS COOTBETCTBYIOIIMX KOMIIETEHIMI HAa 0a30BOM WJIM TIPOJIBUHYTOM YPOBHE.

Ba3oBblii  ypoBeHb: CIIOCOOHOCTH BBINOJIHATH MOJYYCHHOE 3aJaHHue, MPHUMEHSSA
IIOJIyUEHHBIE 3HAHME WU YMEHHMS Ha IPAKTUKE, BIAJAE€Th COOTBETCTBYIOUIMMHM WHJIUKATOpPaMU
KOMIIETEHIIUH TP BBIIIOJIHEHUY 3aJaHMSL.

IIpoaBUHYTHIIi YypPOBEeHb: CIOCOOHOCTH BBIMOJHATH MOMYYEHHOE 3a/JlaHUe W pellaTh
CaMOCTOSITENIbHO Cc(OPMHUpPOBAaHHBIE 3aJaud, NPUMEHSS MOJydYeHHble 3HAHWE M YMEHHsS Ha
MpakTUKE. YBEPEHHO BIJIAJIETh COOTBETCTBYIOIIMMHU MHINKATOPAMHU KOMIIETEHIIUU MPU BHITIOJHEHUH
3aJaHusl, KOMOMHHpPOBaTh UX MeEXAy co00il W ¢ HHAMKATOpaMH APYTrUX KOMIETCHIMH s
JOCTHKEHUS TIPOEKTHBIX PE3yNbTAaTOB.
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