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Coaep:xanue (pabovasi nporpamMmma)

Mecro aucuumingsbl B crpykrype OI1

[Tnanupyemsble pe3ynbTaThl 00yUYeHHs 110 AUCUUILINHE, 00eCIeYrBaIOIINe JOCTHKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHHS 110 IPorpamme

O0BeM U BUIBI YIeOHOU pabOThI
Copaeprxanue TUCIUILIAHBI
MarepuaabHO-TEXHHUYECKOE M YIeOHO-METOINIEeCKOe 00ecieueHNe TUCIIUTITHHEI

®DOoH/T OIIEHOYHBIX CPEJICTB IO AUCIUIUIMHE

Crp.



Lenbto wW3ydeHUs JUCHMIUIMHBI  sBIseTCS  (OpMUpOBaHHE  pe3ylbTaToB  OOyueHHUs,
o0ecneunBaoIIUX JOCTHKEHNE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBI.

1. MecTo nucuuminebl B cTpykrype OIl

JuctuumumHa MamuyHHOe 0oOydeHWe Ha OOJBINMX JAHHBIX BXOJUT B 4acTh, (popMupyemas
y4acTHUKaMH 00pa30BaTENbHBIX OTHOIICHHH 010ka b1.J{ucuminab! (MOITYIIH)

[penmecTByron©e AUCIUILUIMHBI 10 CBS3sIM KomrieTeHIui: CUcTeMbl 00paOOTKM W aHanHu3a
OOJIBIINX MaCCUBOB JIAHHBIX, IHCTPYMEHTHI aHATN3a TaHHBIX U MAIIMHHOTO 00y4eHus, [Ipornecc, cranuu
U METOJIOJIOTUU pa3pabOTKH pEIIeHWH Ha OCHOBE HCKYCCTBEHHOT'O WHTEIUICKTa, AJTOPUTMBI U
TEXHOJIOTUU aHallu3a CJIOXHBIX CeTel, ATCHTHO-OPHEHTHPOBAHHOE MOJIEIHpOBaHNe, MeToabl
MAIIMHHOTO 00y4eHus:, MeToabl onTuMu3anuu, MHTeneKTyanbHoe TUlaHupoBanrue, KauecTBo JaHHBIX,
MOIXOJIbI U MHCTPYMEHTHI, Y POBHH MPEAOCTABICHUS JTAaHHBIX

[Mocnenyromue AUCIUIUIAHBI 1O CBSI3IM KOMIIETEHIMI: TecTUpoBaHHE HCKYCCTBEHHOTO
uHTeIuekTa, COBpeMEHHBIE METO bl MPOCKTUPOBAHUS CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA

2. Ilnanupyemble pe3yabTaThl 00y4eHHMs MO JMCHMILIMHE, o0ecreYnBalolue JOCTHKeHUe
IJIAHUPYEMBIX Pe3yJbTaTOB 00y4eHHs 110 MporpaMmme

N3yuenne nucumruimHbl MammHHOE oOydeHHe Ha OOodbIIMX JaHHBIX B 00pa3oBaTEIbHOU
MporpaMMe HampaBlieHO Ha (JOPMUPOBAHKE Y OOYUAIOIIMXCS CICTYIOIINX KOMITETCHIIUH:
YuusepcanbHuble komnerenuuu (YK):
VYK-3 - CnocobGeH opraHn30oBbIBaTh U PYKOBOJIUTH pab0OTO KOMaHIbl, BEIpabaThIBas KOMaHIHYIO
CTPATETHIO JJIsl JOCTHXKCHHMSI TIOCTABJIICHHOMN TEJTH

IInanupyemble  ([lanmpyemble pe3yJabTaThbl 00y4eHHsl 10 JUCHUAIIIHHE

pE3yNbTaThI

o0OydeHus 1o

IporpaMme

YK-3 YK-3.1: 3nars: YK-3.2: YmeTs: YK-3.3: Bnagers (MMeTh

HAaBBIKH):

O0COOCHHOCTH YIPABJIEHUS [OPraHU30BbIBATH U HaBbIKaMH YIIPaBJICHUS U
U PYKOBOJICTBA pabOTON  [pyKOBOAUTH paboTON PYKOBOJICTBa paboTOi
KOMaH/Ibl, BRIPaOOTKH KOMaH/bl, BBIpabaTbiBasi  (KOMaH[bl, BEIPAaOOTKH
KOMaHJHOW CTPAaTEruu JUISI|KOMAHIHYIO CTPATeTUI0  |KOMaHIHOM CTpaTeruu AJis
TOCTUKECHUS JUTSL TOCTUKEHUS JOCTHKEHUS TIOCTAaBICHHON
MOCTABJICHHOM LIEJU MOCTABJICHHOM LU LEeJIU

Ipodeccnonanbubie komnerenuuu (IK):
I1K-2 - CiocoGeH pa3pabaTbIBaTh NpaBUia UCIOIb30BAHUS PEO3ZUTOPUS IPOEKTA

[Inanupyembie  |I[l1anumpyeMble pe3yJibTaThl 00y4eHHsI MO AUCIHUNIHHE

pe3ybTaThI

o0y4eHHs 10

porpamMme

I1K-2 [1K-2.1: 3Hats: [IK-2.2: Ymerts: [1K-2.3: BnaaeTs (MMETh

HAaBBIKH):

0CcOOEHHOCTH pa3paboTKU |pa3pabaThiBaTh MpaBUiIa |HABBIKAMU Pa3pabOTKH
IPaBWJI HCIIOJIB30BAaHUS  |MCIIOJIB30BAHUS HPaBIJI UCIIOJIB30BAHUS
PEro3UTOpHsI MPOEKTA PEMo3UTOpHsI MPOEKTA PENO3UTOPHSI TPOEKTA

[TK-6 - CriocoO6eH MHUITMMPOBATH 3aIIPOCH HA U3MEHEHHE (B TOM YHCJIE KOPPEKTUPYIOIINE TCUCTBHS,
MpeAyNpeRAA0NINE ISUCTBUS, 3aPOCHl HA HCIIPABIECHNUE HECOOTBETCTBUM)

[Tnanupyembie  |[lnanupyemMble pe3yJibTAThI 00yUYeHHS 1O JHCIUTLIMHE
PE3yJIbTaThI
o0OydeHus 1o
nporpamme

I1K-6 [T1K-6.1: 3Hats: [TK-6.2: Ymerts: [1K-6.3: BnaaeTs (MMETh
HAaBBIKH):




0COOECHHOCTHU UHUILIUALIUA
3aMpoCOB HA M3MCHEHHUE

HWHUIUHUPOBATH 3alIPOCHI HA
M3MeHeHre (B TOM 4ncie

HaBbIKaMW MHUIIUUPOBAHUSA
3aMmpocoB Ha U3MEHEHHE (B

KOPPEKTUPYIOIINE TOM YHCJI€ KOPPEKTUPYIOIINE
JICHCTBHS, JIeHCTBHS,
MpeAyNpexKIA0NIe MpeaynpexXIatoIIne
NEWCTBUSA, 3aIIPOCHI HA JIEUCTBUS, 3aIIPOCHI HAa
HCIIpaBJICHUE HCIIpaBJICHUE
HECOOTBETCTBUI) HECOOTBETCTBHUI)

3. O0beM U BUABI Y4eOHOH padoThI
Y4eOHBIM IIaHOM MPEAYCMAaTPUBAIOTCS CIICAYIONINE BUABI Y4eOHON paOOThI IO AUCLUIUINHE:

Ounas ¢popma o0yueHust

. Bcero yac/ 3.e.

Buabl yueOHoii paboThI Cont 3
KonrakTtHas pabota, B TOM 4ucIie: 22.3/0.62
3aHsATUS JEKIIMOHHOTO TUTIA 8/0.22
3aHATHS CEMUHAPCKOTO THTIA 12/0.33
NunuBunyanpHas kontakTHas padota (MKP) 0.3/0.01
I'pynnoBas koTakTHas padota (I'KP) 2/0.06
CamocrosTenbHas pabora: 123.7/3.44
ITpomeskyTouHas aTTecTanus 34/0.94
Bun npomexyTo4HOU aTTecTanuu:
OK3aMeH OK3
Oo6mas TpynoeMKocTh (00beM yacTu 00pa3oBaTebHOMN
nporpamMmsl): Yacer 180
3aueTHbIe €MUHHUIIEI 5

3a04Hasi popma

Buabl yueOHol padoThI

Bcero ygac/ 3.e.

Cem 4
KonrakTtHas pabota, B TOM 4ucIie: 22.3/0.62
3aHsATUS JEKIMOHHOTO TUTIA 8/0.22
3aHATHS CEMUHAPCKOTO THTIA 12/0.33
NunuBunyanpHas kontakTHas padora (MKP) 0.3/0.01
I'pynmnoBas koHTakTHas padota (I'KP) 2/0.06
CamocrosTenbHas pabora: 123.7/3.44
ITpomeskyTouHas aTTecTanus 34/0.94
Bun npomexyTo4HOU aTTecTanuu:
DK3aMeH OK3
Oo6mmas TpynoeMKocTh (00beM yacTu 00pa3oBaTeIbHON
nporpamMmsl): Yacer 180
3aueTHbIe MUHHUIIEI 5

4. Copep:xanue TUCHUIIMHBI

4.1. Pazoenvt, membl OUCUUNTUHBL U UObL 3AHAMUIL:
Temarudyeckuil MJIaH AUCIUIUTMHBI MallmHHOe 00yYeHHe Ha OOJIbIINX JaHHBIX MPEJCTABICH B

TabIuIE.
Pa3nennl, TeMbl JMCUMILIMHBI U BUBI 3aHATHH
Ounas ¢popma o0yueHust
e
KonTakTHas paéora = g2 Ilaanupyemble

Ne HaumeHoBaHue TeMbI = P —— N a |22
g = S 5 pe3yabTaThl

/11 (pa3neJia) IMCHUNIHHBI % = |cemmmapckoro| == = |z 8
= THIA = ~ O = o0yuyeHus B




) COOTHOIIIEHUH C
E E pesyabTaTamMu
< = o0y4eHus1 1O
=8 o0pa3oBaTeabLHOM
nporpamMme
YK-3.1, YK-3.2, YK
1 [TporpammHBbIit 4 6 60 -3.3, TIIK-2.1, TIK-

" | MHCTpyMEHTapHuil MalIMHHOTO 2.2, 11K-2.3, I1K- 6.1,
oOyueHusi U 00pabOTKH JaHHBIX I1K-6.2, T1K-6.3
Pabora ¢ maHHBIMU. VK-3.1, YK-3.2, YK
Anroputmel. CeTn -3.3, [IK-2.1, IIK-

2 4 6 63,7 2.2, 1IK-2.3, I1K- 6.1,
I1K-6.2, T1K-6.3
KonTtposb 34
Htoro 8 | 12 [ 03 | 2 [1237
3aouHasi popma
KonrTakTHas pabora = IL1anupyemsle
3ansaTus § pe3yabTaThbl
CEMHUHAPCKOTro é « Oﬁy'leHI/lﬂ B
Ne HanMeHOBaHHE TeMbI = THma a o E 5| coorHomenun c
n/m (pa3znesa) THCHHUIINHBI g F = = 2 | S'%8| pesyabraramn
o == = [ o =& 6
= = S 00y4eHus Mo
23 = 00pazoBaTeIbHOI
= © nporpamMmme
YK-3.1, YK-3.2, YK
1 [TporpammHBIit 4 6 65 -3.3, TIIK-2.1, TIK-

" | MHCTpyMEHTapHuil MalIMHHOTO 2.2, I11K-2.3, I1K- 6.1,
oOyueHusi U 00pabOTKH JaHHBIX I1K-6.2, T1K-6.3
Pabora ¢ maHHBIMU. VK-3.1, YK-3.2, YK
Anroputmel. CeTn -3.3, IIK-2.1, IIK-

2 4 6 66,7 2.2, 1IK-2.3, I1K- 6.1,
I1K-6.2, T1K-6.3
KonTtposb 34
Hroro 8 | 12 [ 03 | 2 [1317
4.2 Cooepicanue pazoenos u mem
4.2.1 KontakTHas pa6ora
TemaTHka 3aHATHI JeKIIHOHHOI0 THIIA
HaumenoBanue TeMbl Bun 3anarus
Neni/mn TemaTnka 3aHATHSA JIEKIMOHHOIO THIIA
(pa3aesa) IMCUMILUIMHBI | JIEKIIMOHHOTO THIA¥
1. [TIporpammubIit IIporpaMMHBIil nHCTpYMeHTapuii Data
. JICKIIUA . . . .
MHCTPYMEHTApUI Mining 1 Machine Learning
MaITuHHOTO O0YYCHUS U AHanu3 U cxkatue maHHbix. O4ucTKa.
JICKIIUA
00pabOTKM JAHHBIX Perynspusanus
2. |Pabota c TaHHBIMH. JICKIHSI Pabora ¢ naHHBIMH. AJTOPHUTMEIL.
AnroputMmsel. Cetn JeKIus BaiiecoBbI 1 HEHPOHHBIE CETH

*JIEKIINK W WHBIE y4eOHBIC 3aHSTHSI, MPEyCMAaTPUBAOIINE TPECUMYIIICCTBEHHYIO TTepeaady yueOHol nHpopmarimu
MeJarOTHIECKUMHU PaOOTHUKAME OpPTaHU3aIliy U (WJIM) JINIIAMH, TTPUBJICKAEMBIMU OpTaHU3alNEeH K pearn3aIiin
06paBOBaTeJ'II:HI:IX nporpaMm Ha UHBIX YCJIIOBUAX, O6y‘laIOH_II/IMC$I

TeMaTuka 3aHATHIH CEMMHAPCKOI0 THIA

HaumenoBanue TeMbl

Neri/m
(pa3jaesa) IMCUMILIHHBI

Bun 3anarus
CEeMHMHAPCKOro Tuma**

TeMaTuka 3aHATHSA CEMHUHAPCKOIo
THIIA

1. |ITporpamMMmHBIii

IMPAKTHYECCKOC 3aHATHUC

[IporpamMmMHBbIil HHCTpyMeHTapuil Data




UHCTPYMEHTAPHI Mining
MAIUHHOTO O0yYEeHUs U u Machine Learning
00pabOTKHU TaHHBIX MPAKTHYCCKOC 3aHATHE | AHAJIN3 U CHKATHUE TAHHBIX.
npaktuyeckoe 3ausatue  |OduCTKa.
2. Pabora ¢ maHHBIMU. npakTHyeckoe 3ansatie | Pabora ¢ JaHHBIMHU.
AnroputMmsel. Cetu IPAKTHYECKOE 3aHATHE | AJITOPUTMBI.
npaxkTuyeckoe 3aHsaTue | baiiecoBbl 1 HEHPOHHBIE CETH

** ceMUHApBI, IPAKTHICCKIE 3aHATHS, MPAKTUKYMBI, JJA00paTOpHBIE pabOThI, KOJUIOKBIYMEI H HHBIC aHAJIOTHIHBIC
3aHATHUA
HNHas koHTakTHasA padoTa

[Tpu npoBenennn y4ueOHbIx 3ansaTrii CI' DY obecrieunBaeT pa3BUTHE y 00YYAIONMINXCSl HABBHIKOB
KOMaHJIHOW pPabOThl, MEXKIMYHOCTHOH KOMMYHMKALIUW, TPHHATUS PEHICHUH, JHIEPCKUX KauecTB
(BKJIIOYast IpU HEOOXOAMMOCTH MPOBEECHNE UHTEPAKTUBHBIX JIEKIIHH, TPYIIOBBIX JUCKYCCHI, POJIEBBIX
UTp, TPEHUHI'OB, aHAJIU3 CUTyalluii 1 UMUTALIMOHHBIX MOJIEJIEH, penoiaBaHue JUCLUILINH (MOlyJiei) B
¢dbopMe KypcoB, COCTaBIIEHHBIX Ha OCHOBE pE3yJIbTaTOB HAYYHBIX HCCIIEJOBAaHUM, MPOBOJUMBIX
OpraHu3alyeil, B TOM 4HCJIe C Y4eTOM PErHOHAIBHBIX 0COOCHHOCTEH MpodeccHoHaNbHOM e TeNbHOCTH
BBITTYCKHUKOB ¥ TIOTPEOHOCTEH paboToaaTeNeH).

@opMbl M METOIBI IMPOBEACHUS WHOW KOHTAKTHOM paboThl MpuBEAECHBI B MeTOIUUECcKuX
YKa3aHHUAX TT0 OCHOBHOM ITpoeccroHabHON 00pa3oBaTebHON TporpamMmme.

4.2.2 CamocTosiTejibHasi padoTa
Neni/n | HammeHoBaHue TeMbl (pa3jena) IMcMIUIMEBL | Bua camocTosiTeqbHOI padoThl ***

1. IIporpaMMHBII HHCTPYMEHTAPUN MALIUHHOIO - TECTUPOBaHUE
o0y4eHust 1 00pabOTKH JTaHHBIX
Pabota ¢ maHHBIMU. ATITOPUTMBEI.
Certu

*** caMOCTOATEIbHAS pa60Ta B CCMCCTPC, HAITMCAHUC KYPCOBBIX pa60T, AOKJIIaZ1I0OB, BBINTOJHCHUC KOHTPOJIBHBIX
pabot

2.

- TECTUPOBaHHE

5. MaTepuajibHO-TeXHUYECKOE U YUeOHO-MeTOoanYecKoe odecreyeHne Q1 CHUNIHHbI

5.1 JIuteparypa:

OcHoBHas1 InTepaTypa

1. Mupkun, b. I'.  ba3zoBble MeTObI aHANIM3a JAHHBIX ;| YYEOHUK M TPAKTUKYM 1ij1st By30B / b. T
Mupkun. — 3-e u3[., nepepad. u gorn. — MockBa : M3narensctBo HOpaiit, 2025. — 297 ¢. — (Briciee
obOpazoBanmne). — ISBN 978-5-534-19709-9. — Texkcr : anextpoHHbIi // OOpa3oBaTenbHas miatdgopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/560414

JonosHuTebHAS JUTEPATypa

1. AHanu3 naHHBIX : yuyeOHUK Ui By3oB / mon penakunuei B. C. MxwurapsHa. — Mocksa :
MznarensctBo FOpaiit, 2025. — 448 ¢. — (Bricmee obpazoanue). — ISBN 978-5-534-19964-2. —
Texkcr : oanektponnsld // OOpazoBarenbHas 1arpopma  FOpait  [caiit]. —  URL:

https://urait.ru/bcode/560311

5.2. IlepeyeHb JUIIEH3MOHHOTO MPOrPAMMHOI0 o0ecreYeHust

1. Astra Linux Special Edition «Cmonenck», «Open»; PenOC ; OC "Anbt Pabouas cranius" 10;
OC "AnwsT O6pazosanue" 10

2. MoitOduc Crangaptasiii 2, MoitO¢puc O6pa3zoBanue, P7-Oduc IIpodeccrnonanbhslid,
MoitOduc Crangaptasiii 3, MoitOduc [Ipodheccrnonanbabrii 3




5.3 CoBpemenHbIe Po(eccHOHATIbHBbIE 0a3bl JAHHBIX, K KOTOPBLIM 00ecneYynBaeTcsi JOCTYI
o0yuarwumuxcst

1. ITpodeccronanvuas 6a3a nanapIx «MHPOpMaIMOHHBIE CUCTEMBI MHUHHCTEPCTBA
sKOHOMHYEcKOro pa3BuThs Poccuiickoit @enepannu B cetu Murepuer» (Ilopran «Odunnanshas
Poccus» - http://lwww.gov.ru/)

2. Ipoeccrnonanshas 6a3a naHHbIX «DUHAHCOBO-IKOHOMHYECKHE TToKa3aTenu Poccuiickoii
deneparun» (Oduimansabiii caiit MunuctepeTa punancos PO - https://www.minfin.ru/ru/)

3. IlpodeccuonanpHas 6a3a nanubeix «OdunuansHas craructukay (OpuIransHbI calT
denepanbHOi C1yK0bI TOCYIAPCTBEHHOMN cTaTHCTUKH - http://www.gks.ru/)

5.4. WHGoOpMALMOHHO-CIIPABOYHBbIC CHCTeMbl, K KOTOPBIM olecrne4ynBaeTcsi JOCTYI
00y4arouuxcs
1. 1. ConpaBouno-npaBoBas cucreMa «Koncynsrant Ilnrocy

2. CnpaBouno-mipaBoBas cuctema «I"”APAHT-Makcumym»

5.5. CnenuajbHbIe IOMEIIEHNSA

VYueOHbIC ayTUTOPHH IS TPOBEACHUS 3aHATHH | KOMIUIEKTHI ydeHHYeCKO Mebenn
JIEKLIMOHHOI'O TUIIa MynbTUMENUNHBINA IPOEKTOP
Jocka

OKpaH

VYyeOHbIC ayAUTOPUH I IPOBEIACHUS KoMmruiekTsl yaueHnueckoit medenu

MIPaKTUYECKUX 3aHATUHN (3aHATHH MynbTUMEIUNHBIN IPOEKTOP

CEMHUHAPCKOT0 THTIA) Hocka

OKkpaH

KomneroTepsl ¢ Bbixo1oM B ceTh «MHTEpHET» 1 DTOC
CI'oy

VYueOHbIC ayAUTOPUU JJIS TPYIIIOBBIX U KoMmruiekTsl yaeHnueckoit medenu

VMHJMBUYAJIbHBIX KOHCYJIbTALIUI MynbTUMEIUNHBIN IPOEKTOP

Jocka

OKkpaH

KomneroTepsl ¢ Bbixo1oM B ceTh «MHTEpHET» 1 DTOC
CI'oy

VY4ebHble ayIUuTOpUH Ul TEKYyLIero KOHTpos [KoMiuiekTsl yueHndeckoit mebenun

U IIPOMEKYTOUYHOM aTTeCTaluu MynbTUMEIUNHBIN IPOEKTOP

Jocka

OKpaH

KomneroTepsl ¢ Bbixo1oM B ceTh «MHTEpHET» 1 DTOC
CI'oy

[TomemeHus AT CAaMOCTOSITEILHON pabOThHI KoMInekTsl yaeHn4deckoi Mmeoenu

MynbTUMEAUINHBIN TPOEKTOP

Jlocka

OKpaH

Komnbrotepsl ¢ BeixonoM B ceTh «MHTEpHET» 1 DNOC
CI'oy

HOMGH_ICHI/IH IJId XpaHCHUSA U KommiekTsl CHCHI/IaJII/ISI/IpOBaHHOﬁ MCGGJ'H/I JJIA
MPOPUIAKTHUYECKOTO 00CITYKHUBAHUS XpaHeHus1 000pyT0BaHUS
o0opynoBaHus

5.6 JlaGopaTopuu u 1adopaTopHoe 000py/10BaHHE
JlabopaTopus nHOOPMAITMOHHBIX TEXHOJIOTHHA B KomrutekTs! yaeHn4IecKoi Mebenn
pohecCHOHAIBHOMN JeSITEIbHOCTH MynbMeAUITHBIN TPOEKTOP
Jocka



https://www.minfin.ru/ru/

OKkpan

KommbroTeps! ¢ BEIXoa0M B ceTh «aTepHe™ 1 DNOC
CIoy

JlaGoparopHoe 00opynoBaHuE

6. DoHJ OLIEHOYHBIX CpeaACTB MO AMCHHUIIJIHHE MamumHHOe oﬁyqeﬂne HA 00JbIINX JAHHbIX:

6.1. KoHTpo/IbHbIe MEPONPUSTHA MO0 JTUCIUILIMHE

DopMa KOHTPOJIS OTmeTuThH
Bua konTpoJs HyaHoe
3HAKOM
«+»
Tekymuii KOHTPOJIb OI1ieHKa JOKJIAI0OB -
Y CTHBIN/TIMCEMEHHBIH 0IPOC -
TectupoBanue +
[IpakTrueckue 3agaun -
OreHKa KOHTPOJBHBIX padoT (17151 3204HOM +
hopmbl 00ydeHUS)

IIpomeKyTOUYHBIN KOHTPOJIb DK3aMeH +

Ilopsinok mnpoBedeHMs MEPONPHUATHI TeKYHIero M MPOMEKYTOYHOr0 KOHTPOJISA
omnpenaeasiercds Meroau4ecKUMH YKa3aHUSAMU 110 OCHOBHOM NMPo¢ecCHOHAIBHOI 00pa30BaTeILHOM
nporpaMmMe Bbicmiero oopa3zoBanmusi; IlooxkeHneM 0 0a/UIbHO-PEHTHHIOBON CcHCTeMe OLIEHKH
yCIeBaeMoOCTH OOYyYAIIUXCH 10 OCHOBHBIM 00pa3oBaTe/JbHbBIM IPOrpaMMaM BbICIIETO
o0pa3oBaHusi — m@porpaMMaM OakajaBpuara, NpPOrpaMMaM CHEeNUAJNTETa, MPOrpaMMam
MarucTparypsl B ¢erepajbHOM rocyiapcTBEHHOM ABTOHOMHOM 00pa30BaTebHOM YYpeKIeHUH
BbICIIEro 00pa3oBaHus «CaMapcKuii rocy1apCcTBeHHbIH YIKOHOMUYECKUH YHUBEPCUTET.

6.2. [lnanupyemblie pe3yJibTAThI 00y4YeHUsl M0 JUCHUILINHE, 00ecTeYnBaIOIIUe JOCTUKEHH e
IUIAHMPYeMbIX pe3yJIbTATOB 00yUeHHs 110 MporpaMmMme

YuauBepcanabubie komnereHunu (YK):
YK-3 - CriocoOeH opraHn30BBIBaTh M PYKOBOAUTH pab0OTOM KOMaHbI, BEIpaOaThIBasi KOMaHIHYIO
CTPATCTHUIO IJId JOCTUKCHU S OCTaBJICHHOU neiaun

[Inanupyembie  |I[l1anupyeMble pe3yJibTaThl 00y4eHHsI M0 AUCIHUNIHHE
pe3yabTaThl
o0y4eHHs 10
nporpamme
VK-3.1: 3gathb: VK-3.2: VMeTn: VK-3.3: Bnagets (UMeTh
HAaBBIKH):
O0COOCHHOCTH YIIPABIICHUS [OpPraHU30BLIBAThH U HABBIKAMU YIIPABIICHUS U
Y PYKOBOJICTBA pa0OTON  |pYKOBOJUTH pabOTOM PYKOBOJCTBA pabOTOM
KOMaH/Ibl, BBIPAOOTKH KOMaH/Ibl, BBIpaOaThiBasi  |KOMaH]Ibl, BRIPAOOTKH
KOMaHJHOW CTpaTeruu JUIg|KOMaHIHYIO CTpaTeTui0  |KOMaHIHOM CTpaTeruu AJs
TOCTUKECHUS JUTSL TOCTUKECHUS JOCTHKEHUS TIOCTAaBICHHON
MOCTaBJICHHOU LIEIIN MOCTaBJICHHOHU LIEIIN Heau
HOpOFOBBIﬁ OCHOBBIMCKYCCTBCHHOI'O MPUMCHATHOCHOBBI IMPUMCHCHHUA
HHTCJICKTa HUCKYCCTBCHHOI'O HUCKYCCTBCHHOT'O
HHTCJIJICKTA HUHTCIIJICKTA
CranmapTHBIN (B | 3HaY€HHE H  CYLIHOCTH | TPUMEHSTH MallMHHOE | MPUMEHECHUS MAaIIUHHOT O
JIOTIOJTHEHUE K MAaIllMHHOTO OOyYeHHs Ha | oOydueHWe Ha Oonpmux | oOydeHWss Ha  OOJBIIUX
HOpOFOBOMY) OOJIBIINX JaHHbIX JaHHBIX
JaHHBbIX
HOBBIHIGHHBIﬁ (B 0COOEHHOCTH peuicHuA peuaTtb 3aga4n peuicHusd 3aa4 MAIIUMHHOTO
JOTIOJTHEHHUE K 3amay | mMamuHHOTO OOydYeHWs Ha | oOyueHMss  Ha  OOJBIIKX
HOpOFOBOMy, MAaIIuHHOT O 06yT-IeHI/I}I Ha OOJIBIINX JaHHBIX B JaHHBIX B KOMaHIC
CTaH/I apTH OMY) OOJIBIINX JaHHbIX B KOMaH/IEC
KOMaHJIe




Ipodeccnonanbubie komnerenuuu (IK):
I1K-2 - CiocoGeH pa3pabaTbIBaTh NpaBUia HCIOIb30BAHUS PEO3ZUTOPUS IPOEKTA

ITnanupyemsle  |IlnanupyemMble pe3yJibTAThI 00y4eHHs 10 JUCHUILIMHE
pe3ybTaThI
o0OydeHus 1o
porpamMmme
[1K-2.1: 3Hats: [IK-2.2: Ymerts: [1K-2.3: BnaaeTs (MMETh
HAaBBIKH):
0CcOOEHHOCTH pa3paboTKU |pa3pabaThiBaTh MpaBUiIa |HABBIKAMU Pa3pabOTKH
MPAaBUJI UCIIOJB30BAHUS  [MCIIOJIB30BaHUS IPaBUJ UCIOJIb30BAHUS
PEIo3UTOPHSI MPOEKTA PEIo3UTOPHsI MPOEKTA PENO3UTOPHSI TPOEKTA
[Toporossrii HanOoJiee pacpOCTPaHCHHBIC |[IPOU3BOIUTH IMOUCK U OTOOP HaBbIKaMU MOCTPOEHUS U

METOAblI MAIIMHHOT'O 06y'-I€HI/I${

ny6m/11<au1/1171 o MallIMHHOMY
06yqumo B pas3IMYHbIX
HUCTOYHHKaX

IMMPOBEPKU KaUCCTBaA q)OpMaJ'ILHLIX
MaTCMaTU4YCCKUX Moueneﬁ

CranpapTHblii (B
JIOTIOJITHEHUE K
IIOPOTOBOMY)

HanboJiee 3HAYUMBbIC
OTEUYCCTBEHHBIC M 3aPYOCIKHBIC
JKypHAJTBI B 00J1aCTH
MAaIIMHHOTO O0YYCHUS;
AJIEKTPOHHBIC PECYPCHI,
CBSI3aHHBIE C MAIIMHHEIM
00yuYeHHEM, aHAITM30M JIaHHBIX,

aHATM3UPOBATh, 0000IIATh U
(hopMHUpPOBATH CPaBHUTEIIHHEIE
0030pbI PyHKIIMOHAIBHBIX
BO3MOXHOCTEN U
TEXHOJIOTUIECKUX
XapaKTEPUCTHK MPOTPAMMHBIX
HHCTPYMEHTOB MAIIHHHOTO
00yueHUst

HaBBIKAMU HHTEPIIPETAIIH
(hopMaTbHBIX MaTEMAaTHIECKAX
MOJIEJIEN B TEpPMHUHAX MPUKIIATHOM
00JIaCTH C IEIBIO TOTYYCHUS
HOBBIX HETPUBUAJIBHBIX 3HAHUN U
BBIBOJIOB

[ToBwIIeHHBIHN (B
JOTIOJTHEHUE K
MIOPOTOBOMY,
CTaHJAPTHOMY)

OCHOBHBIE MTOJIOKEHHS TEOPUH
00y4eHHS IO TPENeICHTaM;
METO/IbI TIpEIBAPUTEIbHON
00pabOTKU JaHHBIX

IUIAaHUPOBATH UCCIICJOBAHUC,
OCHOBBIBAIOIICCCS HA aHAJIN3€
IPEOCACHTOB U HAIIPABJICHHOC
Ha MpeACKa3aTCIIbHOC
MOACIMPOBAaHUEC

HAaBBIKAMH MCIIOIb30BAHUS
BBICOKOYPOBHEBBIX [IPOrPaMMHBIX
CPEJICTB IS IPEABAPUTENLHON
00pabOTKU UCXOHBIX JaHHBIX

[1K-6 - Criocoben

MHULMUPOBATh 3allpOChl HA U3MEHEHNUE (B TOM YHCJIE KOPPEKTUPYIOIINE AEHCTBYS,
peaynpeXxaaonye qeicTBUs, 3alpOChl Ha HCIIPaBJIEHNE HECOOTBETCTBHI)

[Inanupyembie  |I[ls1aHnpyeMble pe3yJibTaThl 00y4eHHsI M0 AUCIHUNIHHE
pe3yabTaThl
o0y4eHHs 10
nporpamme
I1K-6.1: 35aTth: I1K-6.2: YMeTh: [1K-6.3: Branets (uMeTh
HABBIKH):
0COOCHHOCTH MHMILIMALMY (MHULIMUPOBATH 3aMpOChl Ha|HABbIKAMH MHULIUMPOBAHUS
3aMpocoB HA U3MEHEHUE |M3MEHEHUE (B TOM YMCIIE |3allpOCOB Ha M3MEHEHHE (B
KOPPEKTHUPYIOIIHE TOM YHCIIE
NEUCTBHS, KOppEKTUpYoIue
Npeaynpexaaronme JIeHCTBHS,
NENCTBUS, 3aPOCHl HA MpeaynpexXIatoIIne
UCIIPaBIICHUE JeICTBHS, 3apOChl Ha
HECOOTBETCTBUI) UCIIpaBJICHUE
HECOOTBETCTBHUI)
[Toporossiii OCHOBBI OCHOBHBIE CITOCOOBI METO/IbI TOHM)KEHUS
MHTEJUIEKTYaJIbHOTO BHU3yaJIU3alluU JaHHBIX Pa3MEpHOCTHU JaHHBIX

dHaJIM3a JaHHBIX

CrannapTHblii (B
JIOTIOJITHEHUE K
IIOPOTOBOMY)

peliaTh HeCTaHIapPTHHIE
npodecCuoHATbHBIC
3a/1a4d, C IPUMEHEHHUEM
AJIEMEHTOB MAITHHHOTO
oOyueHus

HpOBOI[I/ITB aHaJIn3
JAHHBIX, TPOBOUTH
npenoopaboTKy U OUYUCTKY
JAaHHBIX, pabOTaTh C
MPOIMYIIEHHBIMU
3HAYEHUSIMU

BBIOMpAaTh Hanboee
MOAXOISIINE aJITOPUTMBI
pelIeHus 3a/1a4 MAITUHHOTO
00y4eHUs U OIICHUBATH
KayeCTBO MTOCTPOCHHBIX
MoJeel

[ToBwieHHBIHN (B

MHCTPYMEHTaMU aHaJIN3a

HaBbIKAMU IMTPUMCHCHUA

HaBpikaMu coctaBieHus




JIOTIOJIHEHHUE K
IIOPOTOBOMY,
CTaH/IapTHOMY)

JAaHHBIX U PCIICHHUA 3a1a1
MalTuHHOTO 00Y4YCHUS

pelieHus

HOBBIX HAYYHBIX
MIPUHITATIOB U METOOB
HUCCIIEIOBAHUS IS

npoecCHOHABHBIX 3a]a4

KOMIIO3ULIMY MOJEIICH,
MPOBEICHUS 0TOOpA
MIPU3HAKOB

6.3. IlacnopT OLIEHOYHBIX MATEPHATOB

Ne HaumeHoBaHue TeMbl KonTpoaupyembie Bua koHTpoJIsi/UcoIb3yeMble
n/m | (pasaesa) IMCHHUILIMHBI IVIAHUPYeMble OLICHOYHbIE CPEACTBA
pe3yJbTaTbl 00y4YeHust
B COOTHOILIICHHUH C
pe3yJbTaTamu Texymmit IIpomMe:xxyTOYHBII
00yueHus1 mo
nporpamme
1. VYK-3.1, YK-3.2, YK- 3.3,|Ouenka DK3aMeH
[IporpammubIit ITK-2.1, TIK-2.2, TIK-2.3, [KOHTpOJIBHBIX
MHCTPYMEHTApUI I1K-6.1, T1K- 6.2, TTK-6.3 |paboT (1151 3a04HOI
MaITuHHOTO O0YYCHUS U dbopmbl 00ydIeHUS)
00pabOTKM JAHHBIX TectupoBanue
2. Pabora ¢ VYK-3.1, YK-3.2, YK- 3.3,|Ouenka DK3aMeH
JIaHHBIMH. ITK-2.1, TIK-2.2, TIK-2.3, [KOHTpOJIBHBIX
AJNTOPUTMBEI. [TK-6.1, TIK- 6.2, I[1K-6.3 [paboT (asis 3a04HOit
Cetn dbopmbl 00ydIeHUS)
TectupoBanue

6.4.0neHOYHBIC MATEPHAJIBI VI TEKYIEro KOHTPOJIsA

3aganus JJisl TECTHPOBAHUS MO THCHHUILIMHE [JIsl OleHKH COPMHUPOBAHHOCTH KoMmeTeHmmii (Min
20, max 50 + ceplaky Ha IUOC ¢ Tecramum) https://Ims2.sseu.ru/course/index.php?categoryid=1863
OtMmeThTe BepHBIE BhICKa3bIBaHUs O nmpuHIunax Hadoop:

BeprukanbHoe MacmTabupoBaHue

WNHKancynsmus clIoKHOCTH pean3allui pacipeiesIeHHON CUCTeMBI [ Opu30HTAIbHOE MacIITaOMpOBaHKE
OtnpaBka koza Kk JaHHbIM OTKa30ycToiiunBoCTh Ilepemenienne qaHHbIX K KOIY

Kakue ¢pyHKI## BBITIOTHSAIOT BEHIOPBI TUCTPUOYTUBOB?

PazpabarpiBatoT momoNHUTENbHBIE (GUYM B CTaHIApTHBIX KoMmmoHeHTax Hadoop O6ecneunBaror
COBMECTHMOCTb pa3HbIX KomrnoHeHToB Hadoop

[IpenocTaBnsOT TUCTPpUOYTUBBI B pa3iuuHbIX (opmaTtax (rpm, tar.gz, oOpa3 BHPTYaJIbHBIX MAIIIHH)
Hcnpasmisror ommOku B komnonenTax Hadoop

Kak ocymectBisierca goctyn k qaHHbIM Ha yteHre B HDFS? ITpon3BoabpHBINA AOCTYI K HY’KHOW 4acTH
¢aiina [TocnenoBaTenpHOE UTeHHE BCETO (aiiia ¢ JTaHHBIMU

Kak moxHo MeHsATh qannblie B Gaitne HDFS? ¥V nansate nannbeie B KoHIe (aiina

VYnansaTe Tmpou3BOJIBHYIO 4acTh (haiina JlonmuceiBaTh NaHHBIE B KOHEIl (aiiyia YAausaTh BCE JTaHHBIC
(ynansare aiin)

JlomuchIBaTh TaHHBIC B TPOU3BOJILHOE MECTO (haiiya (Havamo, cepeiuHa, KOHeEIT)

Jlnst kakoro miabiioHa B3aWMOJICHCTBUS C AaHHBIMH ObLT paszpaboran HDFS? Muoro pa3 momeHsum
JaHHBIC / OJTUH pa3 MPOYUTAIIN

OpnuH pa3 3anucany / oguH pa3 npountanu OAuH pa3 3amucany / MHOTO pa3 MPOYUTAIH

MHoOro pa3 MOMEHSUIH JaHHbIe / MHOTO pa3 MpOYUTaIN

Yem Gounbuie pazmep 010ka HDFES, tem...
Tem menbme daiinoB B HDFS moxxuo xpanuts Tem 6ombie ¢aiinoB B HDFS moxxHO XpanuTth



https://lms2.sseu.ru/course/index.php?categoryid=1863

Kax ocymectBisiercst noctyn k HDFS? Tonsko npsimoit moctym (Direct Access) IIpsamoii moctyn wim
yepe3 proxy-cepBep Toibko yepe3 proxy-cepBep

Kakue npemyioxxenns xapakrepusytor HDFS?

JlanHblE HE TepSIIOTCS, €ClIM BBIXOAAT U3 CTposl JAHMCKW/cepBepa SIBisercs MNPUIIOKEHHEM
M0JIb30BaTeIbCKOro ypoBHs OC

Bricokas mponyckHasi cliocoOHOCTh BMECTO OBICTPOrO JOCTYyMa K JaHHBIM HeckosbKo MpoieccoB MOTyT
nucaTh nanHbie B oauH (aiin HDFS PaGoTaet Ha kinactepe U3 CylepKOMIIbIOTEPOB

Jlydmie Xpanuth MIITHAPT HEOONIBINUX (HAKUIOB, YeM MUJUTHOH OOJIBIITNX

Kakue Bapuantel cooTBeTcTBYIOT URI cxeme um MoryT OBITh HCITOJIB30BaHbI B KOMaHax shell-kauenTa
HDFS? /tmp/output.txt

file:///lhome/user/ hdfs:data.txt

hdfs:/localhost:9000//data/log.txt hdfs://hdfs/ file:///

Kak nmyume ckonupoBats (aiin file.txt pazmepom 10T6 u3 nmanku /data/ B manky /tmp/
$hdfs distcp /data/file.txt /tmp/

$hdfs dfs -get /data/file.txt . ; hdfs dfs -put file.txt /tmp/

$hdfs dfs -cp /data/file.txt /tmp/

Kaxk myumme ckonupoBats ¢aiin file.txt pazmepom 10M6 u3 manku /data/ B manky /tmp/
$hdfs distcp /data/file.txt /tmp/

$hdfs dfs -cp /data/file.txt /tmp/

$hdfs dfs -get /data/file.txt . ; hdfs dfs -put file.txt /tmp/

Yro o3HavaeT, eciu ¢ailyl UMeeT Takue mpasa AOCTymna: -rw-r-----

Brnanenen u nonp3oBarenn U3 TOM K€ TPYIIBI MOTYT YMTaTh M NMUCATh B (paili, Apyrue MOTyT TOJIBKO
yuTaTh U3 (aiina

Bce monp3oBarenu MOTyT YMTaTh ¥ IHCaTh B (haiis

Brnanenen MoxxeT yMTaTh U KCATh B (ailll, MOIb30BATEIH U3 TOH K€ TPYIIIBI MOTYT YNTaTh (ailn, qpyrue
HUYEro He MOT'YT JAenaTth ¢ (ailiom

Tonpko Biagenen MOKeT YUTaTh U MUCATh B (Daid.

OcranbHbIe MM0JIb30BaTEeN HE MOT'YT HA YUTaTh, HU MMHUCATh B (paiii

Kakue peanuszanuu abctpaktHoro kiacca FileSystem cymectBytor B HDFS API? FTPFileSystem
LocalFileSystem HftpFileSystem DistributedFileSystem

B kakoMm Buze ocymiecTBiseTcs rnepenadya MaHHbIX Mexay Map m Reduce? Maccus 6Gait Kimrou /
3HaueHue

B Buge xml

MoxHO camoMmy orpenensts ¢popmar TeKCTOBbIe COOOIICHUS

Kak ompenensiercst umciio mapper-nporeccoB B MapReduce 3amaue? 3amaercss moib3oBaTelieM MpH
oncanuu MapReduce 3amaun OOBIYHO PaBHO YKCIIO CIUTUTOB BO BXOJIHBIX JTAHHBIX

Uro Takoe data locality?
3amyck mapper Ha TOH ke HOJe, TJe XpaHsATCs Hy)KHbIe naHHbIe [Iporiecc onpeneneHus, Ha Kakoi HOMIE
pacrioyio’keHbl HyXHbIe JaHHbIe [Iporiecc KomupoBaHus HY)KHBIX JIaHHBI HA HOJTY C 3aITyIllEHHBIM mapper

Kaxk xpansTcs mpoMexxyTounble nanabie Mexay (hazamu Map u Reduce? Ha nmokansHOM aucke
B HDFS

YTo npOMCXOIUT, €CIIH BBIXOJIUT U3 CTPOSI AUCK C TPOMEXYTOYHBIMHU JaHHBIMH Mexay Map u Reduce?
JlaHHBIE BOCCTAHABIMBAIOTCS U3 APYTUX PETUIMK

Ilepe3anyckaercs mapper, KOTOPBIA cO37all TH JaHHbIE

3anaya 3aBepiuaeTcs ¢ OMMOKOM, T.K. MOTEPSHbI IPOMEKYTOUHBIE TaHHbIE



UYro Takoe shuffle?
Onpenenenne HoMepa peaprocepa Ui Kaxaod mapel Kirou-3HaueHHWe B MPOMEKYTOUHBIX JTAHHBIX
[Tpouecc mepememmBanus TPOMEKYTOUHBIX JAHHBIX JJII PABHOMEPHOTO pacmpenenenus mo reducer'am

CopTupoBKa TPOMEKYTOUHBIX TaHHBIX M1y Map u Reduce
[Iponecc mepeaaun mpoOMEKYTOUHBIX JAaHHBIX U3 mapper'oB B reducer

Kak onpenensiercs uucno reducer-nporeccoB B MapReduce 3amaue?
Omnpenensercst CHCTEMOMN, UCXO/IsI U3 pa3Mepa MPOMEXYTOUHBIX JaHHBIX Mexay Map u Reduce 3agaercs
noJip30BareseM npu onucannu MapReduce 3anaun

TeMaTHKa KOHTPOJIbHBIX padoT

Pa3zgen nucuunianHbI

Tembl

[TporpammHBbIi
UHCTPYMEHTapUU
MaITuHHOTO O0YYCHUS U
00pabOTKHU TaHHBIX

Tema 1: UcTOYHUKH JaHHBIX.

Hens: [Toxyunts npeacTaBieHne 00 OTKPHITHIX HCTOYHUKAX TAHHBIX,
HCIIOJIb3YEMBIX B HAYYHO-UCCIIEJOBATEIbCKOMN 1€ATEIbHOCTH.

3ananue: 1. I3yunTh pa3nuyHble HCTOYHUKH [€OJaHHBIX.

2. OLEeHUTh KOJIMYECTBEHHbIE XapaKTEPUCTUKU 0a3 TaHHBIX

Hcnonb3ys BO3MOXKHOCTH MHPOPMAITMOHHBIX TEXHOJIOTUI

peanu30BaTh peUICHHUE MOCTABICHHON Hay4YHOU 3a1aun. Tema 2:
Ocuosusle noustus Big Data.

Iens: O3HAKOMUTCS C MPEIMETHOMN 001aCThI0, OTHOCSIIEHCS KMAITHHHOMY
00y4YeHUIO U OOJIBIIIUM JIAHHBIM.

3ananue: 1. JlaTh onpenenaeHre OCHOBHBIM TEPMUHAM UIIOHSATHUSM,
OTHOCSIIIUMCS K IPEAMETHOM 00J1acTH.

2. Onpenenuth B3aUMOCBS3H MPUKIIAIHBIX U TEOPETHUECKUX JUCIUILINH,
SIBJISTFOIIIUXCST 6230BBIMU K MAIIMHHOMY OOYYECHHIO.

Tema 3: Texnonoruu padots! ¢ Big Data.

Lenp: O3HaKOMHTCSI C OCHOBHBIMH TeXHOJOTHsIME padoTh cBig Data
MAaIIMHHBIM 00yUeHHEM.

3ananue: O3HaKOMUTCS C IPUMEHEHUEM SI3bIKa

nporpamMupoBanus Python B kadectse crcteMbl 00paOOTKUJaHHBIX U
MaITUHHOTO OOYYEHHSI.

Pabota ¢
JAHHBIMH.
ANTOpPUTMBI.
Cern

Tema 4: AnanuThka JaHHBIX.

Lens: O3HaKOMUTCSI ¢ OCHOBHBIMH TeXHOJIOTUsIMU padoThl ¢ Big Data n
MalIMHHBIM 00y4YeHHEM Ha IIpuMepe IporpaMMHbIXxKoMmIuiekcoB Weka n
Rubi.

3ananue: OLEHUTh BOZMOKHOCTH ITporpaMMHbIX kKoMmiuiekcoBWeka u Rubi
Ha NIpUMepe pelIeHMs 3a/1a4l MallMHHOTO 00Y4YeHHUs, IPUBEAECHHOTO B
KadgecTBe 0a30BOr0 MpUMepa pa3padoTUHKaMU.

Tema 5: Ynpasnenue npoektamu Big Data.

ens: M3yunTh TUIIOBOM PUMEDP PAa3BUTHS U YIIPABICHUSIIPOECKTOM
MAIIMHHOTO 00yUYeHUSI.

3ananue: 1. PazpaboraTh CTPYKTYpY NPOEKTa JUIsl peaan3alliiHayYHON
3a7aun

2. Vlcnionb3yst BO3MOKHOCTH HH(OPMAIIMOHHBIX TEXHOJIOTUHPEATN30BATh
pEeLICHHE NOCTaBJICHHOW HAYYHOM 3a/1a4H.

6.5. OueHo4YHbIe MaTepUAaJbI 1JIsl IPOMEKYTOUYHOI aTTecTAlNU

@DoH/1 BONPOCOB /1J1sl MTPOBEIEHNsI MPOMEKYTOYHOT0 KOHTPOJIsi B popme IK3aMeHa

Pasznen nucuunjanHbl

Bonpocsl

[IporpamMMHBIit

1. BBenenue B MammHHOE OOydeHHE U 00pabOTKY MaHHBIX. [TocTaHOBKA
OCHOBHBIX KJIaCCOB 3a4a4 B MaHIHHHOMOqueHHH.




MHCTPYMEHTApUI 2. OOyudeHue ¢ yuuTeneM; perpeccus u Kiaccupukaius;odyyenue 6e3
MAIIMHHOTO OOYYEHHS U | YYHUTEINS; KIacTepH3anus,CHIDKEHIE Pa3MEPHOCTH; PEKOMEH1aTelIbHbIE
00pabOTKM JAHHBIX CHCTeMBI; 00paboTKa TEKCTOB; 00paboTKa N300pakeHuit; 00ydeHue ¢
HOJKPEIUICHHEM.

3. Ilporpammusiii nacTpymentapuii Data Mining uMachine
Learning.

4. OcHOBHOH armapaT KOMOMHATOPUKH M MaT.CTaTHCTHKH.

5. OCHOBHBbIE MTOHATHSA MAaTEMaTHUECKONW CTATUCTHUKHU:
CTaTUCTHUYECKHUE OIICHKH, NX CBOMCTBA, MPOBEPKA TMUIIOTES.
PerpeccuoHHBIN aHAIN3 U CKATHE TAHHBIX.

6. 3amaua perpeccum.

7. MuHMMM3aLMS KBAAPaTa OTKIOHEHHS.

8. PerpeccuonHas GyHKIHA: YCIOBHOE MaT.0KUAAHUE.

10. JIuneiinast perpeccust ¥ METOA K OIIrKaMIINX coceei.

. I[lepeoOyuenne u HegooOyUeHHUE.
Paznoxxenne ommOKy Ha IIyM, CMEIIeHHEe 1 pa3opoc.

ol
N

Pabora ¢ JleTekTupoBaHKE BBIOPOCOB M aHOMAJIHIA.
JAHHBIMHU. UYro Takoe BEIOPOCHI, TUITBI BBIOPOCOB.
AJNTOPUTMBI. MeTtoapl 0OHAPYKEHUS BHIOPOCOB.

Cern [Torck anoManui.

en3ypupoBaHue BEIOOPKHU.
OTtceB 00BEKTOB-BBIOPOCOB, YAAJICHHE BEHIOPOCOB.
OurcTKa TaHHBIX U TEXHOJIOTUU PETYISpH3AIUH.
OcHOBHBIE BUJIbI pETYIISIPU3ALINH.
Merton peayKuuu pa3sMEepHOCTH.
0. Metozas! oT6opa MprU3HAKOB.

11. TexHONMOTHH KJIACTEPHU3ALNHU U KJIacCU(DUKAITUH.

12. K-means.

13. EM-anropurm.

14. JIpyrue MeTobl KJIaCTEPU3AIINH.

15. 3agaum knaccudukanum.

16. baiiecoBckuii kiaccupukaTop.

17. Jluneitabpie METOABI IS KTacCU(DUKAITIH.

18. Jloructudeckast perpeccus, MaKCUMHU3AIHS TPaBAOIIOA00HS.
HetiporHsie ceTu: o0mias apXuTeKkTypa.

19. MHoOTOCIOIHBIE CETH.

20. ObpaTHOE pacIpOCTPaHEHHE OLITUOKH.

21. CroxacTHuecKuil rpaJeHTHBIN CITyCK.

22. 'eHeTHYECKHE aITOPUTMBI.

23. U3Bneuenue nmpusHakoB / Beiaenenue ocooennocreii(Feature
detection).

24. TIpeobpa3oBaHUs IPU3HAKOB.

25. Hopmanu3zanus TaHHBIX.

26. MeTopl HOpMaJTu3aIiu TaHHbBIX.

27. Hopmanu3zanusi o MeTO1y MUHUMAKCA.

28. Hopmanuzanus no Z-mokasarenio.

29. JlecaTnaHOoe MacIITabupoBaHUE.

30. HeueTkue MHOXeCTBa.

31. baiiecoBbl ceTH.

32. 3amaun 0aileCOBCKOr0 BEIBOJIA.

33. MeToauka nocTpoeHHs HeYeTKON O6aliecoBoOl CETH

BOoo~NOUOR~WNE

6.6. IlIkaJbl M KPUTEPUH OllEHUBAHMS 1O opMaM TeKYIero KOHTPOJISI U MPOMeKYTOYHOM
arTecTalnu
IlIkana u KpUTEpHH OLIEHUBAHUS




Ouenka Kputepunu oneHuBaHus /15 MEPONPUSITHI KOHTPOJISI ¢ MPUMEHEHHEM
4-x 0aJNIBHOM CHCTEMBI

Ilosemmennniii YK-3.1, YK-3.2, YK-3.3, IIK-2.1, [1K-2.2, I1K-2.3, TIK-

«OTIMTHO» 6.1, TIK-6.2, TIK-6.3

Crannapribii YK-3.1, VK-3.2, VK-3.3, [IK-2.1, [TK-2.2, [TK-2.3, [TK- 6.1,
«XOpOI[IO» HK'62 HK'63

Toporossiit YK-3.1, YK-3.2, YK-3.3, [IK-2.1, [TK-2.2, TIK-2.3, [IK- 6.1,

«YAOBJICTBOPUTEJILHO» HK'62, I11IK-6.3

«HEYJT0BJETBOPUTEIbHO» |Pe3ynbTarsl 00yueHus: He chOopMHPOBaHBI HA TOPOTOBOM YPOBHE




