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Coaepixkanue (pabouyasi nporpamma)

Mecto nucuuminHel B ctpykrype OI1

[Inanupyemble pe3ynbTaThl 00y4eHHsl 10 AUCLUILIMHE, 00€CIIeUNBAIOIINE JOCTHKEHHIE
IUIAHUPYEMBIX PE3YJIBTATOB 00YUYEHHMS 110 IpOrpamMme

O6beM u Bubl yaeOHON pabOThI
Coneprxanue TUCIUILTAHBI
MatepuanbHO-TEXHUUYECKOE U YUeOHO-METOINYECKOe 00eCcTIeYeHHE TUCIUTIIIMHbI

CDOHI[ OLCHOYHBIX CPCACTB IO JUCHUIIIINHE

Crp.



Henbto wm3ydeHWss JUCHUIUIMHBI  SBIsETCS  (OPMUPOBAHHE  PE3YJIbTaTOB  OOy4YEHHS,
o0ecreynBaroIuX JOCTIKEHUE TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHS 00pa30BaTEIbHOM MPOTPaMMEI.

1. MecTo mucuuniuebl B crpykrype OIT

JucuuuinHa MamuHHoe o0ydeHHe Ha OOJbIIMX JAaHHBIX BXOAWT B 4acTh, (opMupyemas
y4acTHUKaMU 00pa3zoBaTelbHbIX OTHOLIEHUH O10ka b1.ducumnmuasl (MO LysH)

[IpenmecTByromue TUCHUILIAHBI 10 CBs3SIM KommeTeHuui: CucteMbl 00paOOTKM W aHaAIM3a
OO0JIBIIINX MAaCCHBOB JIaHHBIX, IHCTPYMEHTHI aHaJIM3a JaHHBIX U MAITMHHOTO 00y4enus, [Ipouecc, cragun
U METOJIOJIOTUHM pa3pabOTKU pELIEHUH Ha OCHOBE HCKYCCTBEHHOI'O WHTEIJIEKTa, AJIFOPUTMBI U
TEXHOJIOTUM AaHaJl3a CJOXHBIX CETeH, ATEHTHO-OPUEHTHPOBAHHOE MOJEIUpOBaHuE, MeToabl
MalMHHOro o0y4yenus, Meto el ontuMu3anuy, VHTemiekTyalibHoe miaHupoBanue, KauecTBo AaHHBIX,
MIOAXO/Ibl U MHCTPYMEHTHI, Y POBHH NPEIOCTaBICHUS JaHHBIX

[locnenyromue IUCHUIUIMHBI IO CBA3SIM KOMIeTeHIMH: TecTupoBaHHE HMCKYCCTBEHHOTO
uHTemekra, CoBpeMEeHHbIE METOAbl IPOEKTUPOBAHUS CUCTEM HCKYCCTBEHHOTO MHTEIJIEKTa

2. HJIaHI/IpyeMbIe Pe3yJdbTaThbl Oﬁy‘-lel-ll/lﬂ no JTUCHMIIIMHE, oﬁecnequnamume JOCTHIKCHHE
IJIAHUPYEMBIX PE3YJIbLTATOB Oﬁy‘-lel-llflﬂ 1Mo nmporpamme

N3yuenne pucuumumHel MamuHHOE OOydeHHWE Ha OOJBIIMX JaHHBIX B 00pa30BaTeNbHOM
MporpaMMe HarpaJieHO Ha (OPMUPOBAHUE Yy O0YUAIOIIUXCS CISAYIOMNX KOMITCTCHITHIA:
YuusepcanabHble komnereHuun (YK):
VYK-3 - CiocoOGeH opraHn30BBIBATH 1 PYKOBOIUTH Pa00TOI KOMaH/Ibl, BEIpA0aThIBast KOMaHTHYIO
CTpaTErUIO I TOCTUKEHUS MTOCTAaBJICHHOM €1

[Inanupyembie  |[laHnupyeMble pe3yJbTaThl 00yUeHHsI 1O JUCHUTIIHHE

pe3yIbTaThI

00y4eHHS 110

MpOrpaMme

VK-3 VK-3.1: 3HaTs: VK-3.2: YMmeTs: YK-3.3: Bragets (uMeTh

HaBBIKH):

OCOOCHHOCTH YIIPABJICHHUS |OPraHU30BBIBATH U HaBBIKAMU YIIPABJICHUS U
Y PYKOBOJICTBA pabOTON  |pYKOBOAMTH pabOTOM PYKOBOJICTBA pabOTO#
KOMaH/IbI, BEIPAOOTKH KOMaH/Ibl, BBIpA0AThIBasi  |KOMaH]Ibl, BEIPAOOTKH
KOMaHTHOW CTPATETHH ISl |[KOMaHIHYIO CTPATETHIO KOMaH/IHOW CTPATETHH JUIS
JIOCTYKEHUS JUIST TOCTHIKEHHS JIOCTHKEHMS ITOCTABIIEHHOM
IMOCTaBJIECHHOM 11EI1 [TOCTaBJIEHHOM 11EI1 Leau

IMpodeccuonanbubie komnerenuun (IK):
I1K-2 - CnnocobeH pa3pabaTbiBaTh MpaBHiia UCHOJIH30BAHUS PEO3UTOPHS MPOEKTA

IInanupyembie  |IlnanupyemMsle pe3yJibTaThl 00yUeHHs 110 JHCHMILIHHE

pe3yibTaThI

oOyueHus o

IIPOrpaMme

I1K-2 [T1K-2.1: 3naTs: I1K-2.2: Ymersb: I1K-2.3: Bnagets (MMeTh

HABBIKH):

0COOCHHOCTH pa3pabOTKU |pa3pabaThIBaTh MpaBUia |HABBIKAMU pa3pabOTKH
MIPaBWJI UCMIOJIb30BAHUSL  |HCTIOJH30BAHUS MIPaBIJI UCTIONB30BAHUS
PENO3UTOPHS MPOEKTA PEMO3UTOPHS IPOEKTA PENO3UTOPHS MPOEKTA

I1K-6 - Cnoco0eH MHUIIMMPOBATH 3aIPOCHl HA U3MEHEHHUE (B TOM YHCJIe KOPPEKTUPYIOIIHE AeHCTBUS,
IIpeyNPEXAAIONINE AEHCTBHSL, 3aIIPOCH] HA UCITPABJIEHUE HECOOTBETCTBHI)

[Tnanupyemble  |[lnanupyeMble pe3yJibTAThHI 00yUEHHS 110 THCIHIIJIHHE
pe3yIbTaThI
oOyueHus 1o
porpamme

I1K-6 [T1K-6.1: 3HaTs: [1K-6.2: YMmeTsb: I1K-6.3: Bnaaets (MIMETh
HAaBBIKH):




0COOEHHOCTHU MHULUALIUHA
3alpoOCOB Ha M3MCHEHUE

WHULIMMPOBATH 3aMPOCHI HA
M3MEHEHUE (B TOM YHUCIe
KOPPEKTUPYIOIINE
JIeNCTBUS,
MPEAYIPEKIAIOLINE
JIEACTBUSA, 3aIIPOCHI HA
UCIIpaBJICHUE
HECOOTBETCTBUI)

HaBbIKAMU UHUILIMUPOBAHUS
3apoCcoB HA U3MEHEHHE (B
TOM YHCJIE KOPPEKTUPYIOLIUE
JIeNCTBHS,

IIPEAYIPEK TAIOIINE
JIEHCTBHSI, 3aIIPOCHI HA
MCIIPaBJICHUE
HECOOTBETCTBUI)

3. O0beM 1 BHIbI Y4eOHOH padoThI
VY4eOHBIM MJIaHOM MPEAYCMATPUBAIOTCS CIIEAYIOIINE BUABI Y4eOHOM paboThl 110 AUCLUIUIMHE:

Ounas popma 00ydyeHHs

. Bcero uac/ 3.e.

Buabi yuedHoii padoThl Cont 3
KoHTakTHas paboTa, B TOM YHCIIE: 22.3/0.62
3aHsATHS JTEKIIMOHHOTO TUTIA 8/0.22
3aHATHS CEMUHAPCKOTO TUTIA 12/0.33
WupuBuayanpHas koHTakTHas padota (MKP) 0.3/0.01
I'pynnoBas koHTtakTHas padota (I'KP) 2/0.06
CamocTosTenpHas padboTa: 123.7/3.44
ITpomexyTouHast aTTeCTaIus 34/0.94
Bun npomexyro4Hoil arrectanuu:
OK3aMeH OK3
OO6mast Tpy10eMKOCTh (00BheM YacTh 00pa30oBaTEIHHOM
nporpamMmsl): Yacer 180
3ayeTHbBIE €UHNLIEI 5

3a04Hasi popma

Buabl yueOHo# padoThl

Bcero ygac/ 3.e.

Cewm 4
KonrakTHas paboTa, B TOM 4uCIIe: 22.3/0.62
3aHATHS JIEKIIHOHHOTO TUIIA 8/0.22
3aHATHS CEMHUHAPCKOTO THIIA 12/0.33
NunuBunyanpHas kontakTHas padota (MKP) 0.3/0.01
I'pynmnoBas kontakTHas padota (I'KP) 2/0.06
CamocrosTenbHas pabora: 123.7/3.44
[IpomexxyTouHas aTTecTanus 34/0.94
Bua npomexyrouHoi arrecTanuu:
DK3aMeH OK3
O61as TpynoeMKocTh (00beM yacTu 00pa3oBaTeNbHOM
nporpamMmsl): Yacer 180
3aueTHbIC eMHUITBI 5

4. Conep:xanue TUCHUNIHHBI

4.1. Pazoenvt, membl OUCUUNTUHBL U BUObL 3AHAMUIL:
Tematnueckuil MiaaH AUCHUIUIMHBI MaminHHoe 00y4YeHre Ha OOJILIINX JaHHBIX MPEACTABIEH B

TabmuIe.
Pa3nesibl, TeMbI JUCHUILINHBI U BUAbI 3aHATHI
OuHas popma 00ydeHUs
S & 9
KonrakTtHas pa6ora £ £ 4 Iiannpyemsre
No HanmeHnoBaHMe TeMbl = JansTus a g 2 3
2 = & |5 5 ' pe3yJbTaThl
/I (pa3aesia) IMCUMILIUHBI 3 = |cemmnapckoro| == = |5 84
= A = ~ O & 4 o0y4eHusi B




. COOTHOILIIEHUHM C
E E pesyabTaTamMu
£ = o0y4eHus 1o
=3 00pa3oBaTeIbLHON
nporpaMmme
VYK-3.1, ¥K-3.2, VYK
1 [IporpammHsbIii 4 6 60 -3.3, IIK-2.1, TIK-

" | uHCTpyMEHTapuil MalIMHHOTO 2.2, IK-2.3, [IK- 6.1,
o0Oy4eHus u 00pabOTKH TaHHBIX I1K-6.2, I1K-6.3
Pabora ¢ maHHBIMU. VK-3.1, YK-3.2, YK
Anroputmel. Cetn -3.3, IIK-2.1, IIK-

2 4 6 63,7 2.2, TIK-2.3, TIK- 6.1,
I1K-6.2, TTK-6.3
KonTpons 34
Hroro 8 | 12 | 03| 2 [1237
3a04Has popma
KonrakTHasi pa6ora = Ilinanupyembie
3ausaTus § pe3yJbTaTbl
CeMHHAPCKOro = « o0yuenns B
Ne HaumeHoBaHHe TeMBbI = LLLL a o E 5| coorHomenun c
n/m (pa3nesia) IMCUMITUHBI § T ow = =z e 'S pe3yjabTaTamMmu
) == = i Q0 6
=] g E S o0y4eHus 1o
é. 3 5 o0pa3oBaTeabHOI
nporpamme
YK-3.1, YK-3.2, VK
1 [TporpammHBbIii 4 6 60 -3.3, IIK-2.1, TIK-

" |uHCTpYMEHTapHii MAIIMHHOTO 2.2, T11K-2.3, [1IK- 6.1,
00y4eHus 1 00pabOTKH TaHHBIX I1K-6.2, T1K-6.3
Pabora ¢ maHHBIMH. VK-3.1, VK-3.2, YK
Anroputmel. Cetn -3.3, [IK-2.1, IIK-

2 4 6 63,7 2.2, 11K-2.3, [IK- 6.1,
I1K-6.2, T1K-6.3
KonTtposb 34
Hroro 8 | 12 [ 03 | 2 [1237
4.2 Cooepicanue pazoenoe u mem
4.2.1 KontakTHas padora
TemaTuka 3aHATHIA JTeKIIMOHHOTO THIIA
HaunmeHoBaHue TeMblI Buna 3ansarus
Neni/mm TemaTnka 3aHATHS JEKIIHOHHOI'0 THIIA
(pa3nesia) IMCHUIUIMHBI | JIEKIIMOHHOT0 THIIAa*
1. |IIporpamMMmHBIii [TporpammHsIif uHCTpYMeHTapuii Data
. JIEKIIUS . . . !
MHCTPYMEHTApUI Mining u Machine Learning
MAaITMHHOTO 00yYeHUs U Ananus u cxxatue naHHbeix. OuncTKa.
JIEKIIUS
00pabOTKH JaHHBIX Perynspuzanus
2. Pa0ora ¢ gaHHBIMH. JIEKIIHUS PaboTa ¢ naHHBIMH. AJTOPUTMBEI.
Anroputmsl. Cetr JISKI[HST BaiiecoBbl 1 HEHPOHHBIC CETH

*J'ICKLII/II/I 1 UHBIC y‘-Ie6HBIe 3aHATUA, IPEAYCMATPUBAIOIINC TIPECUMYIICCTBCHHYIO IIEpCaAavy y‘l€6H0ﬁ I/IH(I)OpMaI_II/II/I
neagarorutycCKuMu pa6OTHI/IKaMI/I OpraHu3aliu 1 (I/IJ'II/I) JIMaMu, MPUBJICKACMBIMU OPIt aHI/I3aHI/Ieﬁ K pcain3anuun
06p330BaTeHLHHX nporpaMm Ha UHBIX YCJIIOBUAX, O6y‘laIOH_II/IMC$I
TemaTHKka 3aHATHH CEMHHAPCKOI0 THIIA

Neni/nm

HanMeHoBaHHe TeMbl
(pa3aesia) IMCUMIIIUHBI

Buj 3anarus
CEMHMHAPCKOro THna**

TemaTnka 3aHATHS CEMHMHAPCKOro
THIIA

1.

IIporpamMMHBII

MPaKTUYCCKOC 3aHATUC

ITporpaMMHsIil HHCTpyMeHTapuii Data




WHCTpyYMEHTapuit Mining
MAaIIMHHOTO O0y4YeHHS U u Machine Learning
00pabOTKM JaHHBIX NPAKTUYECKOE 3aHATUE | AHAJIM3 M CIKATHE TAHHBIX.
npakruyeckoe 3aHstre  |OUYnCTKA.
2. PaboTa ¢ maHHBIMH. npakTuueckoe 3anste | Pabora ¢ JaHHBIMU.
Anropurmsl. Cetn IPAKTHUECKOE 3aHATHE | AJITOPUTMBEI.
npakTuyeckoe 3aHsTHe | baliecoBbl 1 HEUPOHHBIE CETH

** ceMHHApBI, MPAKTUUCCKHIE 3aHATHS, IIPAKTHUKYMBI, Ta0OpaTOPHBIE Pa0OTHI, KOJUIOKBUYMBI U HHBIE aHATIOTUYHBIC
3aHATUA
HNuas koHTaKkTHa"A padora

[Ipu npoBenennn yueOHbix 3anatuil CI'DY oOecnieunBaeT pa3BUTHE y 00Yy4arOIIUXCSl HABBIKOB
KOMaHJHOW pabOThl, MEXKJIMYHOCTHOW KOMMYHMKAIMM, NPUHATUS PELICHUH, JUIAEPCKUX KadyeCTB
(BKiTFOUAs TpH HEOOXOMMOCTH TPOBECHUE HHTEPAKTHBHBIX JICKIIUI, TPYIIIOBBIX TUCKYCCHIA, POJICBBIX
Urp, TPEHUHIOB, aHAJIU3 CUTYyallui ¥ UMUTALMOHHBIX MOJIeNeH, IpenoJaBaHue AUCHUIUIMH (MOIyJel) B
¢bopMe KypcOB, COCTABIIEHHBIX Ha OCHOBE pE3y/lbTaTOB HAYYHbBIX HCCIEIOBAaHUM, MPOBOJAUMBIX
OpraHu3aleil, B TOM 4HUClie ¢ YYETOM PErHOHAIbHBIX 0COOEHHOCTEN MPOPEeCCUOHANBHOMN AESITEIbHOCTH
BBIITYCKHUKOB U NMOTpeOHOCTEN paboToaarenei).

@opMBl U METOJbl IMPOBEIEHUS HHOM KOHTAKTHOW paOOThl MpHUBEAECHbBI B MeToandyecKux
YKa3aHUSAX TI0 OCHOBHOM MpoeccroHanbHOM 00pa30BaTebHON TporpaMme.

4.2.2 CamocTosiTeJIbHasi padora
Neni/m | HaumeHnoBaHue Tembl (pa3aesia) iMcuMIUIMEbL | Buja camocrosiTeibHOM padoThl ***

1. [IporpaMMHBIIl THCTpYMEHTAapUii MAIIMHHOTO - TECTUPOBAHUE
o0yueHust 1 00pabOTKH TaHHBIX
PaboTa ¢ qaHHBIMU. AITOPUTMBEI.
Certn

*** caMocTosATeIbHAs paboTa B ceMecTpe, HaMcaHUe KypCOBBIX padOT, MOKIIAIOB, BHITTOJHEHHUE KOHTPOILHBIX
pabor

2.

- TECTUPOBAHHE

5. MaTepuajibHO-TeXHUYECKOe U YUeOHO-MeToAnYecKoe odecnevyeHue TUCUMITHHbI

5.1 JIuteparypa:

OcHoBHas1 uTEeparypa

1. Mupkun, b. I. BBenenue B aHanu3 qaHHBIX @ y9eOHUK W npaktukyMm / b. I'. Mupkun. —
MockBa : MW3marenbctBo HOpaiit, 2020. — 174 c. — (Boicmmee o6OpazoBanue). — ISBN
978-5-9916-5009-0. — Texkcer : onexkrponneii //  ObC  [Opaiir  [caiit]. — URL:
https://urait.ru/bcode/450262

JonoaHuTeILHAS JUTEPATypa

1. Ananu3 nmaHHbIX @ yuyeOHHK ans By3oB / B. C. Mxurapsu [u ap.] ; mox pemakmueit B. C.
Mxurapsina. — Mocksa : M3parensctBo FOpaiit, 2021. — 490 c. — (Beicuiee o6pazoBanue). — ISBN
978-5-534-00616-2. — Tekcr : oamektponnbii // OBbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/469022

5.2. IlepeyeHsb JIMIIEH3MOHHOTO MPOrPAMMHOI0 o0ecneyeHust

1. Microsoft Windows 10 Education / Microsoft Windows 7 / Windows Vista Business

2. Office 365 ProPlus, Microsoft Office 2019, Microsoft Office 2016 Professional Plus (Word,
Excel, Access, PowerPoint, Outlook, OneNote, Publisher) / Microsoft Office 2007 (Word, Excel, Access,
PowerPoint)

5.3 CoBpemenHble mpogeccHOHAIbHBIE 0a3bl JAHHBIX, K KOTOPbIM 00ecre4nBaeTcs A0CTYII
o0yuyarwmuxcst




1. ITpoeccronanshas 6aza ganubix «MHpOopManmonHsle cucreMbl MUHUCTEPCTBA
sKOHOMHUYECKOro pa3BuTHs Poccuiickoit @enepanun B cetn Muatepuer» ([lopran «OdunuansHas

Poccus» - http://www.gov.ru/)

2. [IpodeccuonanbHas 6a3a naHHBIX «PUHAHCOBO-IKOHOMHUYECKHUE MOKa3zaTenu Poccuiickoit
denepanun» (OpunuansHblil caiit Munucrepcta ¢punancos PO - https://www.minfin.ru/ru/)

3. [Ipodeccrnonanshas 6a3a nanubix «OdunuanpHas cratuctukay (OdunuanpHbIA caiiT
denepanbHOIt CITyKObI TOCYAaPCTBEHHOM cTaTUCTUKY - http://www.gks.ru/)

5.4. HNudopManiuOHHO-CIIPABOYHbIE CHCTEMBI,

o0yuawiuxcst

K KOTOPpbIM o0ecneynBaeTcs AOCTYIL

1. 1. CopaBouno-npaBoBas cucrema «Koncynprant [lnroc»
2. CnpaBouno-tipaBoBas cucrema «['’APAHT-Makcumym»

5.5. CnenuajbHble IOMEIIEHUSA

Y4eOHbIe ayTUTOPHUH TSI TPOBEACHUS 3aHATUI
JIEKIIMOHHOTO TUIA

Kommnnektsl yueHnueckoit medenu
MynbTUMEMITHBIN IPOEKTOP
Hocka

OKpaH

VY4eOHble ayIUTOPUHU IJIs1 TPOBEACHUS
MPaKTUYECKUX 3aHATUH (3aHATHH
CEMHUHApPCKOIO TUIIA)

KomriekTsl yueHnueckoi Mmedenu

MynbTUMEMITHBIN IPOEKTOP

Hocka

OKpaH

Kommnbrorepsl ¢ BbixosioM B ceTh «MHTEpHET» 1 DNOC
CIoy

VY4eOHble ayAUTOPUHU I TPYNIIOBBIX U
MHIUBUAYAIbHBIX KOHCYIbTAIUH

KomrmuiekTsl yueHn4ueckoit medenu

MynbTUMEIUITHBIN TPOEKTOP

Jlocka

OKpaH

Kommnbroreps ¢ Bbixos1oM B ceTh «MHTEpHET» 1 DUOC
CIoy

Y4eOHble ayAUTOPUH I TEKYILIET0 KOHTPOJIS
U IPOMEXKYTOYHOM aTTecTaluu

KomruiekTsl yueHn4Yeckoi Mmebenun

MynbTUMEIUITHBIN TPOEKTOP

Jocka

DKpaH

Kommnsroreps! ¢ Bbixos1oM B ceTh «MHTEpHET 11 DUOC
CIoy

[ToMermenus st CaMOCTOATEILHOM pabOThI

KomMrekTsl yueHnueckoi Mebenu

MynbTUMEAUITHBIA TIPOEKTOP

Jlocka

OKpaH

Komneroreps! ¢ BeIxo10M B ceTb «MHTEpHET» 11 DMOC
CIoy

[TomereHus ay1st XpaHEHUsI U
npo(UITAKTUIECKOTO 00CTY)KHBaHHUS
00opynoBaHus

KommuiekTsl ciennanu3upoBaHHON MeOenu st
XpaHeHus1 000pyJOBaHUs

5.6 JlaGopaTopum u 1adopaTopHoe 000py10BaHHE

Jlaboparopust nH()OPMALIMOHHBIX TEXHOIOTHH B
npodecCHOoHANBHON A TEIbHOCTH

KommekTsl yueHnueckoi Meoenu

MynpMenniHBIN TPOEKTOP

Hocka

OKpaH

Komnrerorepsl ¢ BeixogoM B cetb «MuTepHET» 1 ONOC



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

CIdy
JlabopaTopHoe 000py/10BaHNE

6. D oHJ OLIEHOYHBIX CpeacCTB 110 JUCHUAILIMHE MaiunHHoOe oﬁyqe}me HA 00JIbIINX JAHHbIX:

6.1. KOHTpOJIbeIe MEPONPUATHUSA 110 JUCHUIITTHHE

®DopMa KOHTPOJIA OtrMmeTuTH
Buja xoHTpoJs HYyZHoe
3HAKOM
«+»
Texyiuit KOHTPOJIb OneHka J0KJIaJ0B -
Y CTHBIN/TIMCHEMEHHBIN OTIPOC -
TectupoBanue +
[IpakTrueckue 3aga4n -
OneHka KOHTPOJIbHBIX paboT (11 3a0YHON +
(bopMbI 00yUeHHUsT)

[IpomeXyTOUHBIN KOHTPOJIb DK3aMeH +

IMopsinok mnpoBeleHUs1 MePONPUATHH TEeKYWIero W NPOMEXKYTOYHOr0 KOHTPOJIS
onpenesasiercss MeToan4yecKMMH YKa3aHUSIMH 110 OCHOBHOM NMPo(decCHOHAILHONH 00pa30BaTeIbHOM
nporpaMMe BbICIIEr0 00pa30BaHUs, YTBep:KIAeHHbIMH YueHbIM coBetoM ®PI'AOY BO CIJY,
nporokoa Ne 9 ot 31.05.2022; IlonoxkeHueM 0 OaJIBLHO-PEHTHHIOBOH CHCTeMe OLEHKH
ycneBaeMoCTH OOy4alIIUXCsl 10 OCHOBHBIM 00pa3oBaTe/bHBIM MPOrpaMMaM  BbICIIET 0
o0pazoBaHusi — mnporpaMMaM 0OakajaBpuara, MnporpaMmMaM cHeHuajguTeTra, MNporpaMMam
MarucTparypsl B (eepajbHOM rocyJIapCcTBEHHOM aBTOHOMHOM 00pa30BaTeJIbHOM YUpeKICHUH
BbIcHIero oopazoBanus «CaMapcKui rocy1apcTBeHHbIH IKOHOMHYECKH I YHUBEPCUTET.

6.2. Ilmanupyemble pe3yabTaThl 00y4eHUs M0 AUCHHUILINHE, 00ecneYrBaloIue JOCTHKeHHe
IUIAHMPYeMbIX pe3yJIbTATOB 00yuYeHHs 10 IporpamMme

YuuBepcanbHble komnereHuun (YK):
VYK-3 - CriocobeH opraHn30BBIBaTh U PYKOBOJIUTH PaOOTOM KOMaH/IbI, BEIpabaThIBasi KOMaH/IHYIO
CTpaTEruio AJIsl JOCTHXKEHUS MTOCTABICHHON 1eH

[Inanupyembie |[laHupyeMble pe3yJbTaThl 00y4YeHHsI 10 JUCHUIIIHHE
pE3yNbTaTHI
00y4eHHS 110
MporpaMme
VK-3.1: 3HaTh: VK-3.2: YMeTh: YK-3.3: Bragerb (MMETh
HAaBBIKH):
O0COOCHHOCTH YIPABIIEHUS |OPraHU30BBIBATH U HaBBbIKAMU YIIPABJICHUS U
Y PYKOBOJCTBa paboTOl  |pyKOBOAMUTH pabOTOM PYKOBOJICTBA paboTOit
KOMaH/1bl, BRIpAaOOTKH KOMaH/Ibl, BBIpa0daThiBasi  [KOMaH/IbI, BHIPAOOTKH
KOMAaHJTHOW CTPAaTErruy JIsI| KOMaHJHYIO CTPaTEruI0 KOMAaH/THOM CTpaTeruu Jis
JOCTHKEHMS JJISL JOCTHIKECHHUS JOCTH>KE€HUS IIOCTaBICHHOMN
MOCTaBIICHHOM IIeJIN MMOCTaBJICHHOM I€IIN LEITU
[Toporoserit OCHOBBIMCKYCCTBEHHOT'O MPUMEHSTHOCHOBBI MPUMEHCHUS
HMHTEIJIEKTa HUCKYCCTBEHHOI'O HUCKYCCTBEHHOIO
HMHTEJUIEKTa HMHTEJIEKTa
CrangapTHblii (B | 3HaYeHME M CyIIHOCTH | IPUMEHSATH MAIIUHHOE | MPUMEHEHUS MAaIIMHHOTO
JIOTIOJTHEHUE K MallMHHOTO O0y4eHus Ha | oOydeHWe Ha OompmuX | oOyueHWss Ha  OOJBIIKX
IOPOTOBOMY) 0O0JIBIINX JAHHBIX JAHHBIX
JAHHBIX
IToBbINIEHHBIH (B | OCOOEHHOCTH PELICHUS pemaTh 3a/laud | pelieHus 3a7ad MaldiHHOTO
JOTIOJTHEHUE K 3aja4y | MamMHHOrO OO0y4YeHHWsl Ha | oOydeHHMss Ha  OOJNBIIKX
IOPOTOBOMY, MAIIIMHHOTO O0YYEHUST HAa | OONBINUX JAHHBIX B | JaHHBIX B KOMaHJE
CTaH/APTHOMY) OoNpIIMX  JaHHBIX B | KOMaHZE
KOMAaH/Ie

IIpodeccuonanbubie komnerenuuu (I1K):



I1K-2 - CnocoOeH pa3pabaTbIBaTh MpaBUiIa MCIOJIb30BAHMS PETIOZUTOPUS TPOCKTA

IInanupyemsle  |IlnanupyemMble pe3yJibTATHI 00yUeHHSs 10 JHCHMIIIHHE
pe3yiIbTaThl
oOydeHus 1o
porpamme
[IK-2.1: 3nars: [IK-2.2: YMmers: I1K-2.3: Bnagets (umeTh
HAaBBIKH):
OCOOCHHOCTH pa3pabOTKH |pa3pabaThIBaTh MpaBUa |HABBIKAMU pa3pabOTKH
MPABHJI UCTIOJB30BAHUS  |MCITOJIb30BAHHS NPaBUJI UCHIOJIB30BAHUS
PETO3UTOPHS MMPOEKTA PETMO3UTOPHS MPOEKTA PETO3UTOPHSI TPOEKTA
HOpOl‘OBbIP’I HanOoJsIee pacpOCTpaHEeHHBIE  |IPOM3BOIUTH TTOMCK K OTOOD HaBBIKaMH MMOCTPOEHUS U

MECTOAbI MAIIIMHHOTI'O O6y‘IeHI/IH

NyOIUKALUIA 10 MAITHHHOMY
00Y4EHHIO B PA3IMYHBIX
HCTOYHHKAX

IIPOBCPKU Ka4YCCTBa (bOpMaJ'H)HLIX
MAaTEMaTUYCCKUX MO}ICJ’ICﬁ

CrangapTHblii (B
JOTIOJTHEHHE K
IIOPOTOBOMY)

HauboJIee 3HAYNMEBIC
OTEUYECTBEHHBIE U 3aPYyOEIKHbIE
JKYPHAJIBI B 00JIACTH
MAIIUHHOTO 00yYEHUs;
JJIEKTPOHHBIE PECYPCHI,
CBA3aHHbIC C MAIIIMHHBIM
00y4YeHHEM, aHATTM30M TaHHbIX,

aHAJIM3MPOBATh, 0000LIATE U
(hopMHUpOBATEH CPABHUTEILHEIE
0030pbI (HhYHKIITHOHATBHBIX
BO3MOXKHOCTEH 1

TEXHOIOI HUECKUX
XapaKTEPUCTUK IPOrPAMMHBIX
WHCTPYMEHTOB MAILIMHHOT'O
00yueHus

HaBBbIKAMH UHTEPIIPETALINN
(hopMaTbHBIX MATEMaTHYECKUX
MOJICJICH B TEpPMHHAX MPUKIIATHON
00J1aCTH C ENTBIO MONTYIECHHS
HOBBIX HETPUBHUAIBHBIX 3HAHUM U
BBLIBOJIOB

[ToBeImIeHHBIH (B
JIOTIOTHEHHE K
IIOPOrOBOMY,
CTaHIAPTHOMY)

OCHOBHBIE TOJIOKEHHS TEOPHU
00yUeHHs 110 MIPELeICHTaM,;
METOIBI MPEABAPUTENLHOM
00pabOoTKH TAaHHBIX

IJIAaHUPOBATh UCCIICIOBAHHKE,
OCHOBBIBAIOIIIEECS HA aHAIM3E
MPEIEACHTOB U HANPAaBJICHHOE
Ha TIpeJcKazaTeabHoe
MOJICTUPOBaHHE

HaBbIKaAMHU UCIIOJb30BAHUS
BBICOKOYPOBHCBBIX ITPOI'paMMHBIX
CPEACTB IS IPEABAPUTENLHOM
00pabOTKU HCXOMHBIX AaHHBIX

TIK-6 - Criocoben

MHUIMHPOBATH 3aIIPOCHI HA K3MEHEHHE (B TOM YHUCIJIE KOPPEKTUPYIOIINE IEHCTBUS,
Mpeynpexaane AeWCTBUS, 3alIPOChl Ha UCIIPaBJIEHUE HECOOTBETCTBHI)

[Inanupyembie  |[laHnupyeMble pe3yJbTaThl 00yUeHHsI 1O JUCHUTIIHHE
pe3ynabTaThl
00y4eHHS 110
IporpaMme
I1K-6.1: 3uaTh: [1K-6.2: YMeTh: I1K-6.3: Bnagets (MMeTh
HAaBBIKH):
0COOCHHOCTH MHUIIMALMY |MHUIIMUPOBATH 3aMPOCHl Ha|HABBIKAMU HHUIIMUPOBAHUS
3alpoCcoB HAa U3MEHEHHE |M3MEHEeHHe (B TOM YUCIIE [3alpOCOB Ha U3MEHEHHE (B
KOPPEKTUPYIOLIUE TOM 4HCJe
NeCTBUS, KOPPEKTUPYIOLIUE
PEeIyNPEK TAI0TIE JeicTBus,
JENCTBUS, 3aPOCHI HA MPeIyNPEX TAI0TNE
UCIIPaBIICHUE JEICTBUS, 3alIPOCHI Ha
HECOOTBETCTBUIN) UCIIpaBJICHUE
HECOOTBETCTBUM)
[Toporossrit OCHOBBI OCHOBHBIE CTIOCOOBI METO/Ibl MOHUKEHUS
HMHTEIUIEKTYaJIbHOTO BHU3yaJU3allui JAHHBIX pPa3MEpHOCTH JaHHBIX

aHaJIn3a JaHHBIX

CrannapTHslii (B
JIOTIOJTHEHHE K
MIOPOTOBOMY)

pelaTh HeCTaHIapTHBIC
npodeccuoHalbHbIE
3aJauu, ¢ MPUMEHEHHEM
3JIEMEHTOB MAIlTUHHOTO
oOyueHus

IPOBOJUTH aHAIIU3
JTAHHBIX, TIPOBOIUTH
npenoOopaboTKy U OYUCTKY
JaHHBIX, pabOTaTh C
IPOIYIICHHBIMU
3HAYCHMSIMU

BbIOMpaTh Hanboee
MOJXOASAIINE aJITOPUTMBbI
peleHus 3a/1a4 MallliHHOTO
00y4YeHHs U OLIEHUBATh
Ka4eCTBO IMOCTPOECHHBIX
Moaelen

[ToBbIIeHHBIH (B
JIOTIOJIHEHUE K

HHCTPYMCHTAMU aHAJIn3a
JAaHHBIX W PCIICHUA 3a1a4

HaBbIKaMU ITPUMCHCHH
HOBBIX HayYHBIX

Haprikamu cocTaBieHUS
KOMIIO3UIIUY MOJICIICH,




IIOPOTOBOMY,
CTaH/IapTHOMY)

MAIIMHHOTO 00y4YeHuUs

peleHus

IMPUHIMIIOB 1 METOIOB
HNCCICA0OBaHUA IJIA

npohecCHOHATBHBIX 3a7a4

IIpOBEJIEHUS 0TOOpa
IPU3HAKOB

6.3. IlacnopT O1lIEeHOYHBIX MATEPHAJIOB

Ne HaumeHoBaHue TeMbl KonTpoaupyembie Buja KOHTpoOJIs/UcTIOIb3yeMble
n/m | (pa3jaesa) IMCUMIIHHBI IJIAHUpPYeMbIe OIIeHOYHbIE CPeICTBA
pe3yabTaThbl 00y4eHus!
B COOTHOIIIEHHH €
pesyJbTaraMu Texkymmi IIpoMe:xxyTOYHBII
00yuyeHus1 Mo
nporpamme
1. VK-3.1, YK-3.2, VK- 3.3,|Onenka DK3ameH
[TporpammHBIit [K-2.1, TIK-2.2, TTK-2.3, [KOHTpOJIBHBIX
WHCTpyMEHTapuit [K-6.1, IIK- 6.2, T1K-6.3 |paboT (st 3204HOM
MalIMHHOTO 00y4eHus u dbopMbI 00ydeHHUST)
00pabOTKN JaHHBIX TectupoBanue
2. Pabora ¢ VK-3.1, YK-3.2, VK- 3.3,|Ouenka DK3aMeH
JTAHHBIMH. [K-2.1, I1K-2.2, TIK-2.3, [KOHTpOJIBHBIX
ANTOPHUTMBEL. [TK-6.1, TIK- 6.2, TTK-6.3 [paboT (11 3a09HO#
Cerun dbopMbI 00ydeHHUST)
TectupoBanue

6.4.011eHOYHBbIEe MaTePHUAJIBbI I TEKYIIEr0o KOHTPOJIsI

3agaHus 1JIsl TECTHPOBAHHUS MO JUCIUTLIMHE ISl OleHKH cOPMHPOBAHHOCTH KoMIeTeHui (Min
20, max 50 + cepraky Ha DUOC ¢ Tectamu) https://Ims2.sseu.ru/course/index.php?categoryid=1863
OtMeTbTe BepHBIE BhICKa3bIBaHUs O npuHIunax Hadoop:

BeprukanpHoe MacmtabupoBaHue

I/IHKaHCYHHHI/I}I CJIOXHOCTH pcCalin3allin pacnpez[eneHHoﬁ CHUCTCEMbI FOpI/ISOHTaJ'II)HOC MaCIHTa6I/Ip0BaHI/Ie
OrtnpaBka koja kK JaHHbIM OTKa30ycTOMYMBOCTD [lepeMeliieHne JaHHbIX K KOy

Kakue QpyHkuMu BHINOTHSAIOT BEHIOPBI TUCTPUOYTUBOB?

Pa3pabarbiBatoT gomnosiHUTENbHBIE (uuu B cTaHAapTHBIX KommoHeHTax Hadoop O6ecneuuBaior
COBMECTUMOCTH pa3HbIX koMoHeHToB Hadoop

[IpenocTaBnsitoT OUCTPUOYTHBBI B pasnuyHbIX (Gopmarax (rpm, tar.gz, oOpa3 BUPTYaJIbHBIX MAIWH)
Ucnpasnstot omubku B komnoHeHntax Hadoop

Kak ocymectBusiercs goctyn k qanHbiM Ha yteHre B HDFS? TIpon3BosibHbBIN H0CTYN K HY)KHOW 4acTH
(aiina [TocnenoBarenpHOE YTEHHE BCero daiiia ¢ JaHHBIMU

Kak MoxHO MeHsTh nannble B (paitie HDFS? Vnansate nanueie B koHIE daiiia

VYaanate mpou3BOIbHYIO YacTh (aiina [lomuceiBaTh AaHHBIE B KOHell ¢aiina YaansaTe Bce NaHHBIC
(ynanste daitn)

JlonuceIBaTh TaHHBIEC B IPOM3BOJILHOE MecTO (haiiia (Havyano, cepeuHa, KOHeI)

Jlns kakoro mabiioHa B3aMMOJEHCTBHS C JaHHBIMM Obl1 pazpabotan HDFS? MHuoro pas momessiu
JIaHHBIE / OJTUH pa3 MPOYUTAIIN

OnuH pa3 3anucany / oauH pa3 npounTtanu OIUH pa3 3amucaii / MHOTO pa3 MPOUYUTAIN

MHoOro pa3 NOMEHSUIH JaHHbIe / MHOTO pa3 IpOYUTaIH

Yewm Gounbuie pazmep 610ka HDFS, tem...
Tem menbie ¢aiino B HDFS moxno xpanuts Tem Oomnbine ¢aiinoB B HDFS M0oxHO XpaHUTB

Kak ocymectusiercss noctyn k HDFS? Tonbko npsimoii noctyn (Direct Access) Ilpsimoit moctyn minm



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

yepe3 proxy-cepep ToJbKO 4epe3 proxy-cepBep

Kakue npeanoxxenus xapakrepusyror HDFS?

JlaHHbIE HE TEpAIOTCS, €CIM BBIXOAAT W3 CTPOsl JUCKu/cepBepa SIBiseTcs NpPUIIOKEHUEM
M0JIb30BaTENHCKOro ypoBHs OC

Bricokast mpomycKHasi CltocOOHOCTh BMECTO OBICTPOTO JIOCTYIA K JaHHBIM Heckosbko mpo1eccoB MOTyT
nucaTh ganHbie B oauH (aiin HDFS PaGoTaet Ha knactepe U3 CynepKOMIIbIOTEPOB

Jlydmie XxpaHUTh MUJLTHAPA HEOOIBIINX (aiioB, YeM MIJUTHOH OOJIBIITNX

Kakue Bapuantel coorBerctBytoT URI cxeme um Moryr ObITh MCHOJIb30BaHbl B kKoMaHAax shell-kiuenta
HDFS? /tmp/output.txt

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

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

Kak nyumie ckonupoBats aiin file.txt pasmepom 10T0 u3 nanku /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/

Kak nyumie ckonupoBats aiin file.txt pasmepom 10M6 u3 nanku /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/

Uto o3Hauaert, ecnu (aity UMeeT Takue Impasa JI0CTymna: -FW-r-----

Brnagener u nmonp3oBaTenu U3 TOM K€ IPYMIBI MOTYT YUTaTh U MUcaTh B (aili, Ipyrue MOryT TOJIBKO
yuTaTh U3 (paiina

Bce monb3oBaTen MOTYT YUTAaTh M MTUCATh B (aii

Bragenen MoxeT unTaTh ¥ mucath B (aii, Moap30BaATENM U3 TOH K€ TPYIIIBI MOTYT YUTaTh (paii, Apyrue
HUYEro He MOTYT Jeath ¢ (aitiom

TonbKo Biaiesier] MOKET YUTaTh M MHCaTh B (haiil.

OcTanpHbBIC MOJIL30BATEIIN HE MOI'YT HHU YUTaTb, HU INUCATh B (bafm

Kaxkue peanmmzaruu abctpaktHoro kiacca FileSystem cymectByror B HDFS API? FTPFileSystem
LocalFileSystem HftpFileSystem DistributedFileSystem

B kakom Buze ocyiiecTBiseTcs nepenada JaHHBIX Mexay Map u Reduce? MaccuB 6aiit Kitou /
3HadeHHe

B Buze xml

MosxHo camoMy ompenensth Gpopmar TekcToBbIe COOOIIEHUS

Kak ompenensiercst uucio mapper-nporieccoB B MapReduce 3amaue? 3anmaercs moib3oBaTeleM MpH
onucanuu MapReduce 3anaunt OOBIYHO paBHO YMCIIO CIUIUTOB BO BXOJIHBIX JaHHBIX

UYro Takoe data locality?
3amyck mapper Ha TOH ke HoJie, TJie XpaHATCS HyXHble AaHHble [Iporecc onpeneneHus, Ha Kakoi HoJe
pacrosio’keHbl Hy)kHble JaHHble [Iporiecc komupoBaHUs HYKHBIX JAHHBI HA HOAY C 3allyIE€HHBIM mapper

Kak xpaHsTcs mpoMexxyTouHble JaHHble Mex Ty ¢azamu Map u Reduce? Ha nokansHoM Jucke
B HDFS

YTo mpOUCXOUT, €CIH BBIXOAUT U3 CTPOSI AUCK C IMPOMEXKYTOYHBIMH JaHHBIMU Mexay Map u Reduce?
JlaHHBIE BOCCTAHABJIMBAIOTCS U3 JPYTUX PEIUIMK

Ilepesamyckaercss mapper, KOTOPBIA cO31all 3TU JaHHbIE

3amaua 3aBepuIaeTcs C OMMUOKOM, T.K. MOTEPSHBI IPOMEXKYTOUHBIE JAaHHbIE



Yo takoe shuffle?
OmnpenerneHue HOMepa penbpiocepa s Kaxaou mapel Kirod-3HaueHHE B MPOMEKYTOUHBIX JTaHHBIX
[Tporecc nepemMeninBaHms IPOMEKYTOUHBIX JaHHBIX JJIsI pABHOMEPHOTO pactipeaeneHus mo reducer'am

CopTHpoBKa MPOMEKYTOYHBIX JaHHBIX Mex 1y Map u Reduce
[Iponecc mepegaun MpOMEXYTOUYHBIX JaHHBIX U3 mapper'oB B reducer

Kak onpenensiercst uncio reducer-mporieccoB B MapReduce 3amaue?
OmnpenensieTcsi CHCTEMOM, HCXOIs U3 pa3Mepa MPOMEKYTOYHBIX JaHHBIX Mexay Map u Reduce 3agaercs
noJp3oBareneM npu onucanud MapReduce 3amaun

TemaTuka KOHTPOJILHBIX paﬁoT

Paznen nucuunInHbI

Tempbl

[IporpamMmHsbIi
WHCTPYMEHTapHUH
MalIMHHOTO 00y4€eHus U
00pabOTKH JaHHBIX

Tema 1: VIcTOYHUKH JaHHBIX.

Hens: [MomyunTs mpeacTaBieHne 00 OTKPBITHIX HCTOYHUKAX JAHHBIX,
HCIOJIb3YEMBIX B HAYYHO-HUCCIICIOBATEIBCKON JIEATEITLHOCTH.

3amanue: 1. U3yduTh pa3indHble HCTOYHUKH T'€0JAHHBIX.

2. O1eHUTH KOJIMYSCTBCHHBIC XapaKTePUCTHKHU 0a3 JTaHHBIX

Hcnonb3ys BO3MOKHOCTH WH(DOPMAIMOHHBIX TEXHOJIOTHIA

peanr30BaTh pEeUICHHE MOCTABICHHON Hay4YHOU 3a1aun. Tema 2:
OcHoguble nousTus Big Data.

Hens: O3HaKOMHUTCS ¢ TPEAMETHON 00IaCTHIO, OTHOCAIIECHCS KMAITHHHOMY
00y4eHHIO U OOJIBIIIUM JTAHHBIM.

3anmanue: 1. JlaTh onpeenieHne OCHOBHBIM TEPMUHAM UTIOHSTHSM,
OTHOCSIIIMMCSI K IPEMETHOM 001acTu.

2. OnpenenuTh B3aUMOCBS3H MPUKIATHBIX U TEOPETHUECKUX AUCLUTIINH,
SBJISTFOIITUXCSI 0a30BBIMH K MAaIlTMHHOMY OOYUYEHUIO.

Tema 3: TexHosoruu padots! ¢ Big Data.

Ienb: O3HaKOMHTCS C OCHOBHBIMH TEXHOJIOTHsIME paboThl ¢Big Data u
MaIlIMHHBIM 00y4EHUEM.

3ananue: O3HaKOMUTCS C IPUMEHEHUEM S3bIKa

nporpamMmmupoBanus Python B kauecTBe cucTeMbl 00pabOTKHIAHHBIX U
MaIIMHHOTO O0y4YeHUSI.

Pa6ora ¢
JTAHHBIMH.
AJTOPUTMBI.
Ceru

Tema 4: AHanmUTUKA TaHHBIX.

Ienp: O3HaKOMUTCS C OCHOBHBIMU TEXHOJIOTHsIMU paboThl ¢ Big Data u
MAIlTMHHBIM 00yJYeHHEeM Ha puMepe IporpaMMHbIXKoMIuiekcoB Weka u
Rubi.

3amanue: OLeHUTh BO3MOXKHOCTH MPOrpaMMHBIX KomiuiekcoBWeka u Rubi
Ha MpUMepEe PEIICHUS 33/1a4l MAITMHHOTO 00y4eHHUsl, TPUBEACHHOTO B
KayecTBe 0a30BOT0 MpHUMepa pa3padoTYNKaAMU.

Tema 5: Yrpasnenue npoexramu Big Data.

Hens: M3yunTh TUMOBOM NpuUMeEp pa3BUTHUS U YIIPABICHUSAIIPOESKTOM
MaIIMHHOTO O0y4YeHUsI.

3amanue: 1. PazpaboTtaTh CTpYKTYpy MPOEKTA IS peaTu3alluiHAYIHON
3a/1a4uu

2. Mcnonb3yst BO3MOXKHOCTH HH(POPMAITMOHHBIX TEXHOJIOTUHPEaTn30BaTh
pellieHre NOCTaBIeHHON HAyYHOH 3aauu.

6.5. OeHoOYHbIe MATEPHAJBI A1 MPOMEKYTOUHOI aTTeCcTAllNU

DoHJ BONPOCOB /Il NPOBEJCHHUs POMEKYTOYHOI0 KOHTPOJIsI B (hopme IK3aMeHa

Pa3gen aucuuninHbI

Bonpocsl

[IporpamMmMHsbIi
WHCTPYMEHTapUu

1. BsezneHue B MammHHOE 0Oy4yeHHe U 00paboTKy naHHBIX. [locTaHOBKA
OCHOBHBIX KJIaCCOB 3a/1a4 B MAIIUHHOMOOYYEHUU.
2. OOydeHue ¢ yuuTesIeM; perpeccus 1 Kiaccuukanms;ooyyenue 6e3




MAIIMHHOTO OOYYeHHS U | YUWTEIIs; KJIacTepru3alus,CHIDKEHHE pa3MEepHOCTH; pEKOMEHIaTeIbHbIE
00pabOTKH JaHHBIX CUCTEeMBI; 00paboTKa TEKCTOB; 00paboTKa H300paKeHU; 00ydeHHE C
MOJIKPETIICHUEM.

3. Ilporpammusiii uacTpyMeHtapuii Data Mining uMachine
Learning.

4. OcHOBHOH ammapat KOMOMHATOPUKU U MaT.CTaTUCTHUKH.

5. OcHOBHBIE IOHATHUSI MATEMATUYECKON CTATUCTUKHU:
CTaTUCTHUYECKHE OIICHKH, X CBOHCTBA, IPOBEPKA TUIIOTES.
PerpeccronHbIi aHaMU3 U CoKaTUE JaHHBIX.

6. 3amaua perpeccumu.

7. MuHMMH3ALUS KBaIpaTa OTKIOHEHHSL.

8. PerpeccronHas GyHKIHS: YCIIOBHOE MAT.0KUJaHHE.

. JIuneiinas perpeccust 1 Mmeto K Onmkaiimx coceen.
. [lepeoOyuenue u HerooOyyeHHeE.
Paznoxenune ommbKy Ha ITyM, CMENIeHre U pa3opoc.

ol
NP O

PabGora ¢
JTAHHBIMH.
ANTOPUTMBI.
Cetn

JleTexTrpoBaHueE BHIOPOCOB U aHOMAJIHIA.
UTto Takoe BEIOPOCHI, TUIIBI BHIOPOCOB.
Merto1b1 00HapyKeHHs BBIOPOCOB.
[Touck anomanuii.
[len3ypupoBaHue BEIOOPKH.
OTtceB 00BbEKTOB-BBIOPOCOB, yIaJIeHUE BHIOPOCOB.
O4rcTKa TAaHHBIX U TEXHOJIOTUN PETYIISIPHU3aIIHH.
OCHOBHBIC BHJIBI PETYIISIPU3AIINH.
Merton peayKkiuu pa3sMepHOCTH.
. Metoip1 0TOOpa IpU3HAKOB.
. TexHonoruu Kiactepusalyu U Kiaccuukaru.
. K-means.
. EM-anroputm.
. Apyrue MeTobl KilacTepu3altu.
. 3agaun kimaccuduKaIum.
. baitecoBckuii kiaccudukarop.
. JIuneiHble METOIbI 1715 KJIaCCU(UKALIUU.
18. Jloructuueckas perpeccusi, MaKCUMH3aIHsl IPaBI0TIO000us.
Heiiponnsie cetu: oOmias apXuTekTypa.
19. MHorocnoiHbIe CeTH.
20. O6partHoe pacpocTpaHEHUE OIITHMOKH.
21. CroxacTHYeCKHil TPaJUEHTHBIN CITYCK.
22. 'eHeTUYEeCKHE aJlTOPUTMBI.
23. N3Bneuenue npusHakoB / BeieaeHne ocobennocreii(Feature
detection).
24. IIpeoOpa3oBaHus MPU3HAKOB.
25. Hopmanuzanus JaHHbBIX.
26. MeTo1bl HOpMaJTU3alliK TaHHBIX.
27. Hopmanuzanus o MeTo1y MUHHUMAKCA.
28. Hopmanu3anus 1o Z-nokasaresnto.
29. [lecaTnaHoe MaciTabupoBaHue.
30. HeueTkue MHOKeECTBA.
31. baiiecoBsl ceTH.
32. 3amaun 0aileCOBCKOr0O BLEIBOJA.
33. MeroanKa NOCTPOEHHUsI HEUETKOM OaiiecoBoii ceTn
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6.6. IlIkanabl M1 KPpUTEPUM OLIEHMBAHMSA 10 (POPMAM TEKYIero KOHTPOJISI U POMEeKYTOYHOMI
arTecTanuu
IIIkana ¥ KPpUTEPUH OLCHHBAHUSA

Onenka |[Kpurepun onennBanus 115 MepONPUSTHII KOHTPOJIS ¢ IPHMEHEHHEM




4-X 0aJJIbHOM CHCTEMBI

Iosemmennwiii YK-3.1, YK-3.2, YK-3.3, IIK-2.1, I1K-2.2, IIK-2.3, IIK-

COTTHIHO» 6.1, I[IK-6.2, T1IK-6.3
«xopomo» Cranmapraeni YK-3.1, YK-3.2, YK-3.3, [1K-2.1, [1K-2.2, TTIK-2.3, TIK- 6.1,
I1K-6.2, T1K-6.3
«YAOBACTBOPHTEIHHOY [Moporoserit YK-3.1, YK-3.2, YK-3.3, I1K-2.1, TTIK-2.2, T1K-2.3, TIK- 6.1,
I1K-6.2, T1K-6.3

«HeY/I0BJIETBOPHUTEJILHO» |Pe3ynbraTel 00ydeHus He c()oOpMUPOBAHBI HA IOPOTOBOM YPOBHE




