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Coaep:xanue (padouasi nporpamMma)

Mecto qucuumiuHzel B ctpykrype OIT

[Tnanupyemsble pe3yabTaThl 00y4eHUs 110 TUCHMIUIMHE, 00eCIIeYnBatOLINe JOCTHKEHUE
IUTAHUPYEMBIX PE3yJIbTaTOB O0YUSHHS IO IPOrpamMmMe

O0BeM U BUIBI YIEOHOU PabOThI
Coneprxkanue TUCIUILTAHBI
MarepuaabHO-TEXHHUYECKOE M YIeOHO-METOINYEeCKOe 00eCIeueHUE TUCIIUILITHHEI

®DOoH/T OIIEHOYHBIX CPEJICTB IO JUCIUILUIMHE

Crp.



Lenpto u3y4yeHHs OUCHMIUIMHBI  SBJIseTCS  (OPMUpPOBAHHE pe3yJIbTaToB  OOyudeHUs,
o0ecreunBaroIINX JOCTHKEHNE TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHUSI 00pa30BaTEIbHON MPOTrpaMMBbl.

1. MecTo nucuunjnnbl B cTpykrype OII

Jucuunnuaa MammHHoe oOydeHue Ha OOJIbIIMX JAHHBIX BXOJUT B 4acTh, (opMupyemas
y4acTHUKaMU O0Opa30BaTENIbHBIX OTHOIICHHWH (IUCHHMILIMHA TO BBIOOpY) Onoka Bl.JucturmiuHen
(Moyn)

[IpeamiecTByomue  JUCHUIUIMHBI MO  CBSI3AM  KoMmIeTeHuuit:  WMHTemnekTyanbHbIe
nHpopmarnmonHeie cucTemMbl, OCHOBBI TNPOEKTHON JeATEIBHOCTH, MHKeHepus 3HaHHMK, MeETOob
ONTUMH3AIMU U Teopus WUrp, XpaHeHue, oOpabOTKa M aHaIM3 JaHHBIX, CHCTEMBI HCKYCCTBEHHOTO
uHTeJUIeKTa, PazpaboTka nHTepdelicoB u ananTtuBHbIM Be0-au3aitn, TexHomoruu paboThl B COIMATBHBIX
ceTsix, MHPOpMaIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B TPO(ECCHOHATBHOW JCSITEIbHOCTH,
OCHOBBI ~ aNropuTMHU3allMM ¥ OporpamMmupoBaHusi, (COBpEMEHHbIE TEXHOJIOTMM M S3BIKH
nporpaMmMupoBaHusi, BcTpoeHHble s3bIKM NporpamMmMmupoBaHus, OpraHu3aius BBIYUCIUTEIBHBIX
nporeccos, [Ipennpunumarensckoe aemno, OcHOBBI IpaBa, [ 'pakaanckoe npaBo, O61ayHble TEXHOJIOTUU
U YCIYTH

[Tocnenyronme AMCUMILTUHBI 1O CBSA3SIM KommereHui: [IpoekTupoBanue MHYOPMAIMOHHBIX
cuctem, [IpoexTHblil mpakTuKyM, Ymnpaienue UT-npoexkramu, YnpapieHHE KadyecTBOM pa3pabOTKu
npunoxkenuid, [ludpoBbie TexHomoruu ymnpapineHus npennpustueMm, CoBpeMeHHbIE IU(POBHIE
wiaropmel, Pa3zpaboTka mpodeccHoHANBHBIX MPHIOKEHUH, Pa3paboTka MOOWIBHBIX TMPHIIOKCHUH,
HNHTepHeT-npeApuHUMATEIbCTBO

2. [InanupyeMble pe3y/abTaThl 00y4YeHHUs MO0 TUCHHUIINHE, 00eclednBalolIne JOCTUKEHUe
IUIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHUs M0 MPporpaMmme

N3yyenne nucuuiuiiHbl MammHHOEe 00ydyeHHE Ha OOJbIIMX JaHHBIX B 00pa3oBaTeIbHOU
porpaMMe HarpaBlIeHO Ha (JOPMHUPOBAHUE Y O0YUAIOIUXCS CICAYIOUIMX KOMITETCHIINA:
Yuuepcaabubie komnereHuun (YK):
VYK-2 - CniocoGeH onpeaensaTh Kpyr 3a/1a4 B paMKax MOCTaBJICHHOH 1€ U BBIOMpPATh ONTUMAJIbHbIE
CIOCOOBI UX PeLIeHUs, UCXO0/ U3 JEHCTBYIOIINX MPABOBBIX HOPM, UMEIOIIUXCSI PECYpPCOB U
OTpaHUYECHUN

[Inanupyemsle ([l1aHupyemble pe3yJibTaThbl 00yUeHHs O JUCHHUILINHE

pe3yJbTaThI

00y4eHus 1o

nporpamMme

YK-2 VK-2.1: 3narsb: VK-2.2: Vmers: VYK-2.3: Bnanets (MMeTh

HaBBIKH):

ONTUMAJIbHBIE CIIOCOOBI  |OMPENEIATh KPYT 33J]a4 B |HaBbIKaMU ONpEACICHUS
pEIICHHS TOCTABICHHBIX |paMKax IMOCTaBICHHOM KpyTa 3aJa4 B paMKax
3aJa4 C y4eTOM IIPABOBBIX |LEJIM U BHIOUPATH MOCTaBJICHHOM 11eJIH, BBIOOpPa
HOPM, UMEIOIIAXCSI ONITUMAJTEHBIE CTIOCOOBI MX |ONITUMAITBHBIX CITOCOO0B MX
pPECypCOB U OTpaHUYEHUI |pelIeHus, UCXOIs U3 pereHus

JIEHCTBYIOIINX ITPaBOBBIX
HOPM, UMEIOIINXCS
pPECYPCOB ¥ OTPAHUYECHUH

IIpodeccnonanbubie komnerenunu (ITK):
[1K-1 - Crtoco0OeH K MOAroTOBKE KOMMEPUECKOTO MPEITIOKESHUSI 3aKa3YNKY 10 CO3/TaHUIO
(Mogudukanuu) u BBOAY B dKcmmyaraiuio NC

[Tnanupyemble |[lnanupyemblie pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE
pe3yNbTaThI
00y4eHus 1Mo
nporpaMme

[K-1 ITIK-1.1: 3Hats: ITK-1.2: YmeTs: [T1K-1.3: Bnagets (MMeTh
HaBBIKH):




0COOEHHOCTH MOATOTOBKH
KOMMEPYECKOTO
MPEJIOKEHUS 3aKa3UUKY
10 CO3JaHMIO
(MoauduUKaun) u BBOIY B
skcruryaTtanuio MC

TOTOBUTH KOMMEPYECKOe
MPEUIOKEHUE 3aKa3YUKY
10 CO3/IaHUIO
(Momudukanyuu) 1 BBOIY B
skcmutyaTtanuio MC

HaBBIKaMU TIOJITOTOBKHU
KOMMEPYECKOTO
MPEUIOKEHUS 3aKa3YUKY 10
co31aHut0 (MOAU(MUKAIIIHN) U
BBOJY B 3Kciuryaranuio NC

[1K-4 - CnnocoGeH Kk BeprUpHUKAIMH CTPYKTYpPBI porpaMMHoro kojaa MC oTHOCHTENbHO apXUTEKTYPHI

NC u tpeboBanunii 3akazunka Kk C

[Mnanupyempie ([l1aHupyeMble pe3yJbTATHI 00yUeHHs MO TUCIHUTLINHE
pe3yIbTaThI
00yueHust 1o
nporpamme
[1IK-4 I1K-4.1: 3nats: [1K-4.2: YmeTs: [1K-4.3: Bnangets (MMeTh
HAaBBIKH):
0COOEHHOCTH BepU(DHUITMPOBATH HaBBIKAMH BepHPUKAITTT

BEepUPUKALIUU CTPYKTYPBI
nporpammuoro koga MC
OTHOCHUTEJIBHO
apxurektypsl UC u

CTPYKTYpYy HpOTpaMMHOIO
koza C otHOCHTENBHO
apxutektypbl 1C u
TpeOOBaHUH 3aKa3yMKa K

CTPYKTYpBI IPOIPaMMHOTO
koga UC oTHOCUTENBHO
apxutekTypsl IC u
TpeboBaHmii 3aka3zunka k M1C

TpeboBanuii 3akazunka k  |1C

nC

3. O0bem u BUIbI yueOHOH padoThI
Y4eOHbIM IJIAHOM IIPEyCMaTPUBAIOTCA CIIEIYIOIINE BUIbI Y4€OHOM pabOThI IO TUCHUIUINHE!
OuHnasi popma 00yueHHus

. Bcero gac/ 3.e.

Buab1 yueoHoii pa6oThI Cont 6
KoHTtakTHas paboTa, B TOM YHUCIIE: 54.15/1.5
3aHTHS JTEKIIMOHHOTO THITA 18/0.5
JlabopaTopHbie paboThI (J1a00paTOPHBIN MPAKTUKYM) 36/1
WuauBuayanbpHast KoHTakTHas pabota (MKP) 0.15/0
CamocrosTenbpHas paboTa: 35.85/1
[TpomexyTouHas aTTecTanus 18/0.5
Bupg npoMexyTo4yHO arTecTanyu:
3auer 3au
O6mmas TpyaoeMKocTh (00beM yacTu 00pa3zoBaTeNbHOMN
nporpamMmsl): Yacsl 108
3aueTHbIC AMHUIIBI 3

4. Conep:xkanue JUCHUNIHHBI

4.1. Pazoenvt, memovl OUCUUNTIUHDL U 6UObL 3AHAMUIL:
TemaTudeckuii TIaH IUCIMIUIMHBI MammHHOe 00ydeHre Ha OOJIBIINX JaHHBIX MPECTABICH B
TabnuIle.

Pa3nesibl, TeMbI AMCHMILVIMHBI U BUbI 3AaHATHI
OuyHasi popma 00yueHUs

KonTakTHasi padora = Ilnanupyembie
3angrus § pe3yabTaTrbl
CEeMHHApPCKOro é = Oﬁyqul/m B
Ne HanMeHOBaHHe TeMbI = LLUL a o E S| coornomennn c
/T (pa3aesa) AMCUUNJIMHBI g £ 7 é E S ch pe3yJbTaTamu
= £ § 00yuenus 1o
= g (3 oOpa3oBaTe/IbHOM
nporpamMmme




VK-2.1, YK-2.2, YK
OCHOBBI MAIIMHHOTO O0YYCHMSI -2.3, IIK-1.1, TIK-
L Ha OOJBIINX JaHHBIX. 9 18 0.1 18 1.2, IIK-1.3, TIK- 4.1,
I1K-4.2, T1K-4.3
I'my6okoe mamuHHOE 00ydeHHE YK-2.1, YK-2.2, YK
Ha OOJIBIINX JAHHBIX -2.3, IIK-1.1, TIK-
2. 9 18 0.05 17.85 1.2 TIK-1.3, [IK- 4.1,
I1K-4.2, T1K-4.3
Kontposn 18
Hroro 18 | 36 | 0.15 | 135.85
4.2 Cooepircanue pazoenoe u mem
4.2.1 KonrakTHas padora
TemaTnka 3aHATHH JeKIITHOHHOI0 THIIA
HaunmeHnoBaHMe TeMbI Bup 3ansaTus
Nen/m TeMaTHKa 3aHATHA JEeKIIMOHHOT0 THIIA

(pa3nesa) QM CHUIINHbI

JEeKIIMOHHOIr0 THIIA*

1. R [IporpammHBbI HHCTpYMeHTapuii Data
Mining u Machine Learning
OCHOBBI MalIMHHOTO
AHanu3 ¥ cxkatue JaHHbeIX. O4ucTKa.
o0ydJeHus Ha OOIBIINX JICKIHS
Peryisipusanus
JAaHHBIX. — =
JCKIIHSI IIporpaMMHBII1 HHCTpYMEHTapHUi
MAaIIMHHOTO 00y4YeHus 1 00paboTKH
JICKIMS
JAHHBIX
2. [T'myGokoe MaimuHHOE JCKIHS Pabota ¢ 1aHHbIMH. AJITOPUTMBI.
o0OyueHue Ha OOJIBIINX JIEKIUS baiiecoBbl 1 HEHPOHHBIE CETU
JTAHHBIX JEKIIAS
JIEKIUSA Pabota ¢ nanabpiMu. Anroputmel. Cetu
JICKIIMS

*JIGKIIMU 1 UHBIE YUeOHBIE 3aHSTHS, IPEAyCMaTPHUBAIOIINE MPEUMYIIIECTBEHHYIO Niepeaady yueOHoi nadopmarmm
MeAaroru4eckuMy pabOTHUKAMU OpPTaHM3alWU U (WIK) JIMIAMH, TTPUBJIEKaEMbIMHA OpTaHHU3alNEN K peaTu3aliu

O6paSOBaT6J’ILHBIX nporpaMm Ha MHBIX YCJIOBUAX, 06y‘la}0H_[I/IMC$I

TemaTuka 3aHATHIA CEMUHAPCKOIo TUIla

HaunmenoBaHue TeMbI

Neni/m
(pa3aesa) IMCUMIINHBI

Buj zansarus

CeMHHAPCKOro THHa**

TemaTHka 3aHATHSA CEMHUHAPCKOIo
THIIA

1.

J1a00paTOpHbIC PA0OTHI

IIporpammubIil HHCTpyMeHTapui Data

J1a00paTOpHBIC PA0OTHI

Mining u Machine Learning

J1a00paTopHbIe PadOTHI

OCHOBBI MAIIIMHHOTO

nabopaTtopHbie pabOTHI

Amnanus u cxatue JaHHBIX

00y4eHust Ha OOJBITNX

nabopaTopHbIe pabOTHI

JaHHBIX.

nabopaTopHbIe pabOTHI

nabopaTopHbIe pabOTHI

Ananus u cxatne JaHHBbIX U OYHCTKa

JabopaTopHbIe pabOTHI

JaHHBIX

J1ab0paTOpHBIE PaOOTHI

J1a00paTOpHBIE PaOOTHI

Pabora ¢ maHHBIMH.

['my6okoe MamHHOE

J1ab0paTOpHBIE PaOOTHI

o0ydeHue Ha OOIBIINX

nabopaTopHbIe pabOTHI

JaHHBIX

nabopaTopHbIe pabOTHI

nabopaTopHbIe pabOTHI

nabopaTopHbIe pabOTHI

JabopaTopHbIe pabOTHI

baiiecoBbI 1 HEHPOHHBIE CETH

J1ab0paTOpHBIE PaOOTHI

J1abopaTopHBIC PaOOTHI

**  ceMUHapHI,

AHAJIOTUYHBIC 3aHATHUA

MMPAKTHUYCCKHUE 3aHATHA,

MPaKTUKYMBI, J1a00paTOpHBIE pPadOTHI,

KOJUIOKBUYMBI W HHBIC

HNHas koHTaKkTHasi padora




[Ipu npoBenennn yueOHbIX 3anaTnii CI'DY obecnieunBaeT pa3BUTHE Y 00yYarOIINXCS HABBHIKOB
KOMaHTHOW paboThl, MEKIMYHOCTHOM KOMMYHHUKAIlUHM, TPUHATHUA PpEIICHUH, JMIACPCKUX KauecTB
(BKJTIOYAst TPU HEOOXOAUMOCTH MPOBEACHUE NHTEPAKTUBHBIX JIEKIIMMA, TPYMIIOBBIX TUCKYCCHI, POJIEBBIX
UI'p, TPEHUHIOB, aHAJIN3 CUTYyalluil 1 KIMUTALMOHHBIX MOJEJIEH, IpenoiaBaHue AUCUUILINH (MOAYJIeH) B
dbopMe KypcoB, COCTaBIIEHHBIX Ha OCHOBE pe3yJbTaTOB HAYYHBIX HCCIIEIOBAHHUM, MPOBOJIUMBIX
OpraHu3aIei, B TOM YHUCIIE C YYETOM PETHOHATIBHBIX 0COOEHHOCTEH MPOpeCCHOHATBHON AEATEIIHOCTH
BBIITYCKHUKOB M TIOTPEOHOCTEH paboToaTeei).

@opMbl U METOABbI IMPOBEACHUS HMHOM KOHTAaKTHOM paboThl mpuBeneHbl B MeTOIMuecKux
yKa3aHUSX IO OCHOBHOM MpogeccuoHanbHON 00pa30BaTeIbHOM MPOrpaMMme.

4.2.2 CamocTosiTesibHasi paboTa

Neni/n | HammenoBanue Tembl (pazaesa) nucuuiuinael | Bujg camocrositesbHOM padoThl ***

OCHOBBI MAaIIMHHOTO 00y4YEHHS HA OOJIBIINX
1. |maHHBIX. - TECTUPOBAHHUE

['my6okoe MammHHOE 00y4YeHHE Ha OOJIBIINX
2. - TECTUPOBAHHUE
JTAHHBIX

*** caMocCTOsITENbHAS padOTa B CEMeCTpe, HalFCaHWEe KypCOBBIX paboT, MOKIIAZ0B, BHIIIOJHEHNE KOHTPOIBHBIX

pabort
5. MaTtepua/jibHO-TEXHUYECKOE ¥ Y4eOHO-MeToInYecKoe o0ecrevdeHne 1 CHUTITHHbI

5.1 JInteparypa:

OcHoBHas1 JInTepaTypa

1. Ananus gaHsbIX : yuyeOHUK it By30B / B. C. Mxwutapsu [u ap.] ; mon penakuuein B. C.
Mxurapsina. — Mocksa : M3mparensctBo FOpaiit, 2024. — 490 ¢. — (Bricmiee oOpazoBanue). — ISBN
978-5-534-00616-2. — Texkcr : anexTpoHHbIi // Obpa3oBatenbHas miatrgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/536007

JlonoJiHUTeIbHAS JIUTEpPaTypa

1. Mupku, b. I'.  ba3zoBble MeTO/1bl aHAJIN3A JAHHBIX : Y4EOHUK M MPaKTUKyM a7 By30B / b. I
MupkuH. — 2-€ u3., nepepad. u norn. — Mocksa : U3znarensctBo FOpaiit, 2024. — 303 c. — (Bricmiee
oOpasoBanue). — ISBN 978-5-534-18842-4. — Tekct : anexTpoHHbIH // OOpa3oBarenbHas miatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/551786

2. lnxeHepHas U KoMIbIOTepHast rpaduka : yueOHUK U MPaKTUKyM i By30B / P. P. AnamoBa
[ np.] ; mox obmeli penakuueit P. P. Amamosoii, C. A. Jleonosoii, H. B. ITimennunoBoit. — 2-e u3.,
nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2024. — 226 c. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-16486-2. — Tekcr : anexTponHbiii / OOpa3oBarensHas iardopma FOpaiir [caitt]. —
URL.: https://urait.ru/bcode/537164

5.2. IlepeyeHb JHIEH3HOHHOTO MPOrPAMMHOI0 o0ecneYeHust
1. Astra Linux Special Edition «Cmonenck», «Open»; PenOC
2. MoitOduc Cranaaptasiii 2, MoitO¢uc O6pazosanue, P7-Oduc [IpodeccronanbHpiii

5.3 CoBpeMeHHbIe IPo(eccHOHAIBHBIE 0a3bl JaHHBIX, K KOTOPbIM 00ecne4yuBaeTcst 10CTyI
0o0y4arouuxcs

1. IpodeccuonanvHass 6a3a gaHHbiXx «MHpOpManmoHHsle cucTeMbl MuHHCTEpCTBA
sKOHOMMUecKoro pasButusi Poccuiickoit @enepanuu B cetn WMurepHer» ([lopran «OdunmanbhHas
Poccus» - http://www.gov.ru/)

2. TocynapctBeHHast cucteMa mpaBoBoil wHpopmanmu «OQUIHATEHBI HHTEPHET-TIOPTAI
npaBoBoi uHpopmanuun» (http://pravo.gov.ru/)

3. IIpodeccronanphas 6aza maHHBIX «DUHAHCOBO-DKOHOMHYECKHE TMoOKazarenn Poccuiickoi
®denepannn» (Opurmanbubiii cailt Munncrepersa punancos PO - https://www.minfin.ru/ru/)

4. TIpodeccronanpHas 6a3a gaHHbIX «Odunuanbaas cratuctukay (OdUIUATBHBIA CalT
denepanbHOIl CiTy>KOBI TOCYJApCTBEHHOM cTaTucTHKH - hitp://www.gks.ru/



5.4. UnpopMalMOHHO-CTIPABOYHbIE CHCTEMbl, K KOTOPHIM o00ecle4YnBaeTcsi JA0CTyN
00yYarIuXCcs

1. CnpaBouno-npaBoBas cuctema «Koncynsrant [Tmrocy

2. CrpaBouHo-npaBoBas cucrema «I"”APAHT-Makcumym»

5.5. CnenuajabHble MOMEIICHUSA

Y4eOHble ayAUTOPUH [T TPOBEACHUS KommuiekTsl yueHHuecKoi Mebenu
3aHATHUM JICKIMOHHOTO THIIA MynbTUMEUNHHBINA TPOEKTOP
Hocka

OKpaH

Y4eOHble ayAUTOPUH [T TPOBEACHUS KommuiekTsl yueHHuecKoi Mebenu

MPaKTUYECKHUX 3aHATHH (3aHATUI MynbTUMEIUNHHBINA TPOEKTOP

CEMHHAPCKOI0 TUIIA) Hocka

DKpaH

Komisrotepsl ¢ Beixo10M B cetb «MHTepHET» 1 DNOC
CI'oy

Y4eOHble ayAUTOPUH [T TPYTIIIOBBIX U KomruiekTsl yuenndeckoi Medenu

VHJIUBULYaJIbHBIX KOHCYJIbTALUN MylIbTUMENUUHBIN TTPOEKTOP

Hocka

DKpaH

Kommberotepsl ¢ BbixosioM B ceTh «uTepHeT» u SMOC
CI'oy

VY4eOHbIe ayIUTOPUH IS TEKYIIETO KomruiexTsl yueHndeckoit Medenu

KOHTPOJISI U TPOMEXYTOYHOM aTTecTaluu MybTUMEAUIHBIN IPOEKTOP

Hocka

DKpaH

Komnbrotepsl ¢ BbixosioM B ceTb «uTepHe™ 1 SNOC
CIoy

[Tomemmenus 1 camocrosTenbHON padoTel  |KoMIuiekTsl yueHnyeckoil mebenu

MynbTUMEIUINHBINA IPOEKTOP

Hocka

OKpaH

Komnerotepsl ¢ BeixoznoM B cetb «MaTepHe™ 1 ONOC
CIoy

[Tomemenus nus XpaHEHUsS U KommuiekTsl ciennain3upoBaHHON Mebenu Juis
npoUIAKTUIECKOTO 00CTY)KUBAHUS XpaHeHus: 000py10BaHUs
000pyAOBaHUS

5.6 JIaGopaTtopum u 1adopaTopHoe 000py10BaHHe
6. @oH/1 OLIEHOYHBIX CPEACTB MO AUcHUIINHEe MamHHoe o0yuyeHHe HA 00IbIINX JaHHBIX:

6.1. KoHTpo/IbHbIe MEPONPUSITHS 110 JUCHUIIMHE

DopMa KOHTPOJIS OT™MeTHTH
Bua koHTpoJas Hy#kHOE
3HAKOM
«+»
Tekymuii KOHTPOJIb O1eHKa JOKJIaIOB -
Y CTHBIN/IUCEMEHHBIH OTPOC -
TectupoBanue +
[IpakTrueckue 3agaun +
O1eHKa KOHTPOJIBHBIX PadoT (s 3a04HOM

dhopmbl 00yUeHUS) i
IIpoMeXyTOUHBII KOHTPOJIb  |3ayeT +




Ilopsinok mnpoBeAeHHs MEpPONPHUATHH TEKyLIero M MPOMEXKYTOYHOIO0 KOHTPOJISA
onpenaensierca MeToan4yecKNMH YKa3aHUSIMHU 110 OCHOBHOM npodeccHoHaNbHON 00pa3oBaTeIbHOM
nporpammMe BbIiciiero oopazoBanusi; IlojsioskeHneM 0 0A/UILHO-PEHTHHIOBON CHUCTeMe OUEHKH
ycnmeBaeMOCTH O0y4YalOIIUMXCA 10 OCHOBHBIM 00pa3oBaTeIbHBIM NPOrpaMMaM BbICIIETro
o0pa3oBaHus nporpaMmMaM 0OakajaBpuara, MNporpaMMaM CHeNHMAJIUTeTa, MNporpaMMam
MAarucTparypsl B (peepajbHOM IrocyIapCTBEHHOM ABTOHOMHOM 00pa30BaTeIbHOM Y4pe:KIeHUHU
BbIcHIero oopazoBaHusi «CaMapcKkui rocy1apcTBeHHbIH IKOHOMHYECKH YHUBEPCUTET).

6.2. [Inanupyemble pe3yabTaThl 00yUeHHs M0 AUCUUILINHE, 00ecieHUBAIOIINe JOCTHKEHUe

IUIAHUPYEMBIX Pe3yJIbTATOB 00yUeHusl M0 MporpaMmme
YHuBepcanbHable komnereHuun (YK):

YK-2 - CriocobeH omnpenensaTh KpyT 3aad B paMKax MOCTAaBICHHOW IEJIH U BEIOUPATh ONTUMATbHBIE

CIOCOOBI X PEIICHMS, HCXOAS U3 JCHCTBYIONIUX MPABOBBIX HOPM, UMEIOIIHUXCS PECYPCOB U

OTpaHUYCHUN
[Inanupyembie |[[l1aHMpyeMble pe3y/ibTAThl 00yUeHHUS 0 JUCHHUILIIHHE
pe3ynbTaThl
00y4eHus 1Mo
IporpaMme
VK-2.1: 3narsb: VYK-2.2: Vmers: VK-2.3: Bnagets (uMeTh
HABBIKH):
ONTUMAJIbHBIE CLIOCOOBI  |OMPEAENATh KPYT 33J]a4 B |HaBbIKAMU ONPEEIICHUs
pELIeHUs TOCTABICHHBIX |paMKaxX MOCTaBJICHHOU KpyTa 3a/1a4 B paMKax
3a/1a4 ¢ y4€TOM NPABOBBIX (LU U BHIOUPATh IIOCTaBJICHHOW LIEJIH,
HOPM, UMEIOIINXCS ONTUMAJIFHBIE CIIOCOOBI X [BBIOOPA ONTUMAIBHBIX
PECYpCOB U OTPaHUYEHUHN |peIIeHUs, UCXOs U3 CIOCO0OB UX pEIIECHUs
JIEHCTBYIOIINX ITPAaBOBBIX
HOPM, UMEIOIINXCS
pPECYPCOB U OTpaHUYEHUN
[Toporossrit OCHOBBI OCHOBHBIE CITOCOOBI METO/bI TOHUKEHUS
MHTEJUIEKTYaJIbHOTO BU3yaJIW3alluU JAHHBIX pPa3MEepHOCTH JaHHBIX

aHaJIM3a JaHHBIX

CrannapTHblii (B
JIOTIOJTHEHHE K

pelaTh HeCTaH1apTHbIE
npodeccruoHaIbHbIE

MMPOBOAWTH aHAJIN3
JAaHHBIX, IPOBOANUTDH

BbIOMpaTh Hanbosee
HOJXOSAIINE AITOPUTMBI

OPOTrOBOMY)  [3aJ1a4M, C IPUMEHEHUEM  [[penoOpaboTKy M OYMCTKY pelIeHus 3a/1a4 MalluHHOTO
3JIEMEHTOB MALIMHHOTO  |IaHHBIX, paboTaTh C 00y4YeHHs U OLIEHUBATh
o0y4eHus MPOIYIIEHHBIMU KauecTBO MMOCTPOECHHBIX

3HAYEHUSIMU Mojieren

[loBbIlIEHHBIH [MHCTpYMEHTaMU aHalu3a [HaBblkaMu npuMeHeHus |HaBwikamu cocTaBiieHus

(B IOTIOJTHEHME K|TaHHBIX U PEIIEHUS 3a/1a4 [HOBBIX HAyYHBIX KOMIIO3ULIMU MOJEIIEH,

IOPOTOBOMY, MPUHIIUIIOB U METOOB MpoBeJieHus: 0TOopa

CTaH/IapTHOMY ) UCCIIEIOBaHUS IS MIPU3HAKOB

perieHus
pohecCHOHANBHBIX 3a7a4

IIpogdeccuonanbubie komnerenuun (I1K):
[IK-1 - CocoGeH K MoAroToBKE KOMMEPYECKOT0 MPEATIOKEHHS 3aKa34UKY 110 CO3JJaHUIO
(Moaudukanuu) 1 BBOAY B dKcIuryatanuio NC

[Inanupyemsie
pe3yabTaThl
o0ydeHus 1o
porpaMme

IInanupyembie pe3yabTaThbl 00y4eHHUSs 110 AUCHHUILIMHE

[1K-1.1: 3gaTh:

[1K-1.2: YMmeTh:

[1IK-1.3: Bnagets (umeTh
HAaBBIKH):

0COOEHHOCTH IMOATOTOBKH
KOMMEPUYECKOTO
MIPETIOKEHUS 3aKa3UUKY
110 CO3/IAHMIO

TOTOBUTH KOMMEPYECKOE
NPEUIOKEHUE 3aKa3UUKY
10 CO3JaHUIO

HaBBIKAMH MOJTOTOBKH
KOMMEPYECKOTO
MIPEAIOKEHUS 3aKa3uuKy 10
CO3JIaHMIO (MOIM(UKAIIH)




(MoauduKaum) U BBOIY B
skcruryatanuio NMC

(MoauduKaun) U BBOIY B
skcruryaranuio NMC

U BBOJly B DKCILIIyaTaluio
4(@

[Toporossrit

OCHOBBIUCKYCCTBCHHOI'O
HHTCIIJIICKTAa

MPUMCHATBOCHOBLI
HCKYCCTBEHHOI'O

OCHOBBLIMCKYCCTBCHHOI'O
HHTCIJICKTA
MPHUMCHATHOCHOBLIL
HCKYCCTBCHHOI'O
HUHTCJUICKTA ITPUMCHCHU A
HCKYCCTBCHHOI'O

CrannapTHblii (B
JIONIOJTHEHHE K

3HAYCHHUC U CYUIHOCTDb
MAallIMHHOI'O O6y‘IGHI/IH Ha

MPUMEHSITh MAITUHHOE
00ydeHue Ha OOIBIINX

MIPUMEHECHHSI MAITUHHOTO
00y4eHus Ha OOJIBITNX

IOPOTOBOMY) 0OJIBIINX JAHHBIX JIAHHBIX JTAHHBIX

[ToBbIIeHHBIN  |0COOEHHOCTH PELICHUS pewiaTh 3a1a4u peuieHus 3a1a4 MalIMHHOTO
(B 1ONOJIHEHME K|3a1a4 MAILIUHHOIO MaIIMHHOTO 00y4YeHHs Ha |00ydueHHs Ha OOJIBIINX
IIOPOrOBOMY, o0yueHHst Ha O0JIBLINX OOJIBLIMX JIaHHBIX B JAHHBIX B KOMaHe
CTaH/IapTHOMY) |JaHHBIX B KOMaHJIE KOMaH/1e

[1K-4 - CnnocoGeH K Bepu(pHKaAIMH CTPYKTYPHI MporpaMMHOro koja MC 0THOCUTENBHO apXUTEKTYPhI
W C u tpeboBanmii 3akazunka k UC

[Inanupyemsle ([l1aHupyemble pe3yJibTaThbl 00yUeHHs MO JUCHUILINHE

pe3yJbTaThl

00y4eHus 1o

nporpaMmme
[1K-4.1: 3nats: [1K-4.2: YmeTs: [1K-4.3: Bnagets (umeTh

HABBIKH):

0COOEHHOCTH BepuduIuIpoBaTh HaBBbIKaMU BepUUKALIIH
BepU(UKALUU CTPYKTYPBI |CTPYKTYpPY MPOTPaMMHOTO |CTPYKTYPBI IPOTPAMMHOTO
nporpammuoro koga UC  |kona IC otHocutensHo  |kona MIC oTHOCHTEIBHO
OTHOCHUTEJIBHO apxutektypsl IC u apxutektypsl IC u
apxutekTypbl IC u TpeOoBaHUH 3aKa3unka K |TpeOOBaHUM 3aKa3yMKa K
TpeboBanmii 3akazunka k  |1C nuc
NC

[Toporoserit Haubosee MIPOU3BOJUTH MOUCK U HaBbIKaMU IIOCTPOEHUS U
pacnpocTpaHEHHbIE 0TOOp MyOaMKaIMi 1O IIPOBEPKHU KayecTBa
METO/Ibl MAILTUHHOTO MalIMHHOMY 00Y4eHHIO B |(hopManbHBIX
00yUYeHHs pa3IMYHbIX HCTOYHUKAX  [MaTeMaTH4ecKUX MoJEei

CrannapTHblii (B
JIOTIOJTHEHHE K

HanOoJee 3HAYNMBIE
OTEYECTBEHHBIE U

aHaJIM3UPOBaATH, 0000IIATH
U GOpMHUPOBAThH

HaBBIKAMH UHTEPIIPETALNU
(opManbHBIX

MTOPOTOBOMY) 3apyOeKHBIC KYPHAJIIBI B |[CpaBHUTEJIbHBIC 0030pbl  |MaTeMaTUYECKUX MOJIENIECH B
00JacTi MalIMHHOTO (GYHKIIMOHATBHBIX TEPMUHAX MPUKIATHON
00y4eHUsT; FIICKTPOHHBIE [BO3MOXKHOCTEH U 00J1aCTH C IeNIbI0
pECYpChI, CBSI3aHHbBIE C TEXHOJIOTHYECKUX MOJTYYEHUsI HOBBIX
MAaIllMHHBIM O6yquI/IeM, XapaKTECPHUCTHUK HCTPUBHAJIBHBIX 3HaHUU U
aHaJIN30M JaHHBIX MPOrpaMMHBIX BBIBOJIOB

HHCTPYMEHTOB
MAIIMHHOTO O0yUYeHUs

IToBbIIIEHHBIN HanoOoJee MMPONU3BOJUTH ITIOUCK U HaBbIKaMHU IMOCTPOCHUA U

(B TOTIOJTHEHHE K|paclpOCTPAHEHHBIE oTOOop myOnuKaIuit mo MPOBEPKHU KauecTBa

IIOPOrOBOMY, METOBI MAIlIMHHOTO MalIMHHOMY 00Yy4eHHIO B |(hopManbHBIX

CTaHJapTHOMY) |0OydeHus pa3JIMYHBIX UCTOYHUKAX  |MaTEMaTUYECKUX MOJeJeH

6.3. [IacnopT OLIEHOYHBIX MATEPHAJIOB

Ne
n/n

HaumeHoBaHUE TeMBbI
(pa3nesa) QM CHUNINHbBI

KonTtpounpyembie
IJIAHMpYeMble
pe3yabTaThl 00y4eHust

Bua koHTpOJIsI/HCI0/Ib3yeMble
OlIEHOYHbIE CPeICTBA

B COOTHOILLICHHH €
pe3yJbTaTaMu

Texymmuii IIpome:kyTOUHBIH




00yuyeHus mo
nporpamMme
1. OCHOBBI MAIITUHHOTO YK-2.1, YK-2.2, VK- 2.3,|TectupoBanue 3auer
0o0ydeHust Ha OOJIBIINX IIK-1.1, IIK-1.2, I1K-1.3,
MAHHBIX. [1IK-4.1, IIK- 4.2, T1K-4.3
2. I'my6okoe MamuHHOE YK-2.1, YK-2.2, VK- 2.3,|TectupoBanue 3auer
oOydeHue Ha OOIBIINX IIK-1.1, IIK-1.2, IIK-1.3,
JIAHHBIX I1K-4.1, IIK- 4.2, [TK-4.3

6.4.0IIeH0‘leIe MaTepuaJibl 1Jifl TEKYHIEro KOHTPOJIsA

3amanus 1J1sl TECTUPOBAHUS 10 JUCHMILUIHHE JIJI51 OLeHKH C(POPMUPOBAHHOCTH KOMIIEeTEHIU (min
20, max 50 + cepiky Ha YUOC ¢ Tectamu)

https://Ims2.sseu.ru/course/index.php?categoryid=1819

OTMeThTe BepHbIC BBICKa3bIBaHUs O NMpuHIMnax Hadoop:

BeprukanbHoe MacirabupoBaHue

MHKancysnms CI0KHOCTH pealu3aliy pacipelelIeHHON CUCTEMBI [ Opu30HTaIBHOE
MaciurabupoBanue OTnpaBka Koja K JaHHbIM OTKa3z0ycToiunBocTh [lepemerienrne JaHHbIX K KOy

Kakue QyHKIMH BHITOTHSIOT BEHAOPHI AUCTPUOYTHUBOB?

Pa3pabareIiBalOT JOMOJIHUTEIbHBIC (DUYH B CTAHIAPTHBIX KoMoHeHTax Hadoop ObecnieunBatot
COBMECTHMOCTD Pa3HbIX KOMIIOHeHTOB Hadoop

[TpenocTaBnstoT AUCTPUOYTUBBI B Pa3IUYHBIX opmarax (Ipm, tar.gz, o6pa3 BUPTyaJIbHBIX MAIIHMH)
HUcnpasnstor ommOku B kKomroHeHtax Hadoop

Kak ocymecTBisieTcst 1octyn K JaHHbIM Ha uteHre B HDFS? [Ipon3BonbHBIi JOCTYI K HYKHOH yacTu
¢aiina [TocnenoBaTensHOE UTEHHE BCEro (aiiia ¢ JaHHBIMU

Kak moxHO MeHsTh AanHble B (paitne HDFS? YV nansate nannbie B koHIe ¢aiina

VY nansate mpou3BONIbHYIO YacTh (aitiia JlonmuckiBaTh JaHHBIE B KOHEI] (aiiia Y 1ansTh Bce JaHHbIE
(ynansate ¢aiin)

JlonceiBaTh TaHHBIC B IPOU3BOJILHOE MeCTO (haiina (Havasmo, cepeuHa, KOHEI)

Jist kakoro mabioHa B3aMMOACHUCTBUS ¢ JaHHBIMU ObLT pa3padotan HDFS? MHoro pa3 momeHsun
JIaHHBIE / OJTUH Pa3 MPOUUTAIH

OpnuH pa3 3anucanu / oauH pa3 npountanu OAuH pa3 3anucaiy / MHOTO pa3 MPOYUTAIH
MHoro pa3 noMeHsUM JaHHbIE / MHOTO pa3 MpoYuTalln

Yem Oombmre pazmep 6:oka HDFS, tem...

Tem menbiie ¢aiinoB B HDFS moxuo xpanuts Tem Oomnbiie ¢aitnos B HDFS MmoxHO XpaHuTh



https://lms2.sseu.ru/course/index.php?categoryid=1819

Kak ocymectsisercst roctyn k HDFS? Tonbko npsimoii goctyn (Direct Access) Ipsmoii focTyn win
yepe3 Proxy-cepsep Toabko uepe3 Proxy-cepsep

Kaxkue npennoxenust xapakrepusyrot HDFS?

Jlannbie HE TepsIOTCH, €CIIH  BBIXOHST u3 CTpOsi TUCKHU/cepBepa
SBnsiercs MPUIIOKEHUEM T0JIb30BaTENbCKOTr0o ypoBHa OC

Bricokast mporryckHasi CliocOOHOCTh BMECTO OBICTPOTO JIOCTYTA K JaHHBIM HEecKoIbKO MporeccoB
MOTYT IIcaTh JaHHbIe B oquH (aiin HDFS PaGortaer Ha kiactepe u3 cynepkommbioTepoB Jlydiie
XpaHUTh MIJLTHAP HEOOIBIIHNX (haiyIOB, YeM MHJUTHOH OOJIBIINX

Kakue Bapuantsl coorBetcTBYyIOT URI cXeme u MoryT ObITh HCTOIb30BaHbl B KoMaHaax Shell-kiuenrta

HDFS? /tmp/output.txt
file:///home/user/ hdfs:data.txt

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

Kax syuie ckorposath ¢aiin file.txt pasmepom 10T6 u3 manku /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/

Kax syumie ckonuposath ¢aitn file.txt pasmepom 10M6 u3 mamnku /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/

Yto 0O3Ha4vacT, €CJIn (1)317111 MMEECT TaKue IpaBa gocrymna: -rw-r-----

Brnanernen v moyib30BaTeNy U3 TOW Ke TPYIITBI MOTYT YHTATh M MTUCATh B (aiiil, Ipyrue MOTYT TOJIBKO
yuTaTh U3 (haiina

Bce nonp3oBareny MOTyT UWTaTh U MUCATh B (aiin

Brnagenen MoxeT yuTaTh U ucath B (aiisl, MoJb30BaTENN U3 TOH K€ TPYMIbI MOTYT YMTaTh (haii,
JIpyrve HU4Yero He MOTyT JieNnath ¢ dailiom

Tonbko BiaieNer] MOKET YUTATh U TTUCATh B (Daiil.

OcTanbHbIC TT0JIF30BATSIIA HE MOT'YT HU YUTaTh, HU IHUCATh B (I)aim



Kakue peanusanuu abctpaktHoro kiaacca FileSystem cymectsyror 8 HDFS API1? FTPFileSystem
LocalFileSystem HftpFileSystem DistributedFileSystem

B kakom BHJie OCYIIECTBIsACTCS Iepeaaya JaHHbIX Mexkay Map u Reduce? Maccus 6aiit Kitrou /
3HaueHne

B Buge xml

MoxHo camomy onpenenats Gpopmar TekcToBble COOOIIEHUS

Kaxk onpeaesnsiercst yucio mapper-nporeccoB B MapReduce 3aiaue? 3amaercs mosib30BaTesieM Mpu
onucannn MapReduce 3aiaun OGBIYHO PABHO YHCIIO CIUTUTOB BO BXOJHBIX JaHHBIX

Yro takoe data locality?

3amyck Mapper Ha To# ke HoJle, T1Ie XpaHsITCs HyKHbIe JaHHbie [Ipoiiecc onpeaenenus, Ha Kakon
HOJI€ pacIoJIOAKEHbI HyHbIe TaHHbIe [ [poliecc KonrpoBaHUs HYKHBIX JaHHBI HA HOAY C 3aIlyLLEHHbIM
mapper

Kak xpaHsaTcs mpoMeKyTouHbIe TaHHbIe Mexay (azamu Map u Reduce? Ha okanbHOM JucKe
B HDFS

YTO MPOUCXOIUT, €CIIM BBIXOIAUT M3 CTPOS AUCK C MPOMEXYTOUHBIMHU JTaHHBIMU Mex 1y Map u Reduce?
JlaHHBIE BOCCTaHABIMBAIOTCS U3 APYTUX PEIUIMK
[Tepesamyckaercs mapper, KOTOPBIM COo3al 3TH JaHHBIE

3anaya 3aBepiIaeTcs ¢ OMKUOKOH, T.K. OTEPSHBI TPOMEKYTOUHbIE JTaHHBIE

Yro takoe shuffle?
OnpeneneHre HOMepa peaprocepa sl Kakaou mapsl Kimrou-3HadeHne B MPOMEKYTOYHBIX JaHHBIX

HpOLICCC HepeMeH_II/IBaHI/I}I HpOMC)KYTO‘-IHLIX JAHHBIX IJIdA paBHOMepHOFO pacnpe;[eneHHﬂ I10
reducer'am

CopTHpOBKa IPOMEKYTOYHBIX JaHHBIX Mexy Map u Reduce
[Npouecc nepenaun MPOMEKYTOYHBIX JJaHHBIX M3 Mapper'os B reducer

Kaxk onpexnensiercst uncio reducer-npoueccoB B MapReduce 3agage?

Omnpenensercs CUCTEMOM, KCXO/Is U3 pa3Mepa MPOMEXyTOUHBIX JaHHBIX Mex a1y Map u Reduce
3amaeTcs nonp3oBareneM npu onucannu MapReduce 3agaun

IpakTnyeckue 3agaun (Min 20, max 50 + cepiky Ha YUOC ¢ 3JIEKTPOHHBIM H3IaHHEM, €CJIH
HMeeTCs)



Pa3nen nucuunanHbI

3agaun

OCHOBBI MAIIMHHOTO
o0ydeHus Ha OOIBIINX
JTAHHBIX.

Tema 1: UcTOYHHUKY NaHHBIX.

Henb: [Toxyuuts npeactaBieHue 00 OTKPHITHIX HCTOYHUKAX TaHHBIX,
HCIOJIb3YEMBIX B HAYYHO-UCCIIEIOBATENCKOMN €ATEIbHOCTH.

3aganue: 1. U3yunTh paznuyHbie HCTOYHUKU ['€OJIAHHBIX.

2. OLIeHUTH KOJIMYECTBEHHBIEC XapaKTEPUCTUKH 0a3 JaHHBIX

Hcnonb3ys BO3MOXHOCTH HHPOPMAITMOHHBIX TEXHOJIOTUN

peanu3oBaTh pelieHue NoCTaBIeHHON HayYHOU 3a1auu. Tema 2:
Ocuosubie nousaTus Big Data.

Henb: O3HaKOMUTCS € MIPEIMETHOM 00J1aCThIO, OTHOCSIIEHCS K MAIIMHHOMY
00y4eHUI0 U OOJBIIUM JAHHBIM.

3ananue: 1. Jlath onpeneseHne OCHOBHBIM TEPMUHAM U OHSTHSIM,
OTHOCSIIIIUMCS K MPEAMETHOI 001acTu.

2. OnpenenuTh B3aMMOCBSI3U MTPUKIIATHBIX U TEOPETUYECKUX TUCIHUILINH,
SIBJIAIOIIMXCS] 0230BBIMU K MAIIMHHOMY OOYYEHHIO.

Tema 3: Texuosoruu pabotsr ¢ Big Data.

Llenb: O3HaKOMHUTCSI C OCHOBHBIMH TeXHOJIOTUsIMU padoThl ¢ Big Data u
MAalIMHHBIM 00yUYEHUEM.

3aganne: O3HAKOMHTCS C IPUMEHEHHEM S3bIKa IporpaMmmupoBanus Python
B KQYE€CTBE CUCTEMBbI 00pa0OTKM TAHHBIX U MAITMHHOTO O0YYEHUSI.

['myGokoe ManmHHOE
o0ydeHue Ha OOIBIINX
JTAHHBIX

Tema 4: AganuTuka JaHHBIX.

Llenp: O3HAKOMUTCS ¢ OCHOBHBIMH TEXHOJIOTUsIMH padoTsl ¢ Big Data u
MAaIIMHHBIM 00Y4Y€HHEeM Ha IIpUMepe NporpaMMHbIX KomiuiekcoB Weka u
Rubi.

3ananue: OUEHUTh BO3MOXKHOCTH IporpaMMHbIX koMiuiekcoB Weka u Rubi
Ha IpUMepe pelIeHUs 3a/1a4ll MAITUHHOTO 00y4YeHMUs, TPUBEIEHHOTO B
KayecTBe 0a30BOro npumMepa papadborunkamu. Tema 5: Ynpasienue
npoekramu Big Data.

Henp: N3yunTh TUIIOBOM PUMEP Pa3BUTHS U YIIPABIEHUS TPOEKTOM
MAaIIMHHOTO O0YYEeHHUS.

3ananue: 1. PazpaboraTh CTpyKTYpy IPOEKTa Ul pealn3alui HayqHOH
3a/1a4u

2. Ucnonb3ys BO3MOXKHOCTH HH(POPMAITMOHHBIX TEXHOJIOTHIA pearn30BaTh
pelIeHNEe NOCTaBJIECHHOW HAYYHOW 3aJa4H.

6.5. OueHo4HbIe MaTePUAJIbI IJIs1 IPOMEKYTOYHOM aTTecTaluu

DoH/J BOIPOCOB /IS IPOBEICHHs MPOMEKYTOYHOI0 KOHTPOJIsi B (hopme 3auera

Paznen nucuunjinHbI

Bonpocsl

OCHOBBI MaIIMHHOTO
00y4eHusT Ha OOJBITNX
JTAHHBIX.

1. Beenenue B MammmHHOE 00y4eHue 1 00pabOTKY JaHHBIX.
[TocTraHOBKa OCHOBHBIX KJIACCOB 33/1a4 B MAIIMHHOM OOYYEHHH.
OOyuenue ¢ yunresneMm; perpeccus 1 kiaccudukanus; ooyyenue 6e3
YUUTEIIST; KJIaCTEPHU3aIINs, CHIDKEHHE Pa3MEPHOCTH; PEKOMEH /1aTeIIbHbIC
cHCTeMbl; 00paboTKa TEKCTOB; 00paboTKa N300paxKeHU; 00yUeHHE C

MOJIKPETUICHUEM.
['my6okoe 3. [Mporpammuslii uHcTpyMenTapuii Data Mining u Machine
MaIluHHOE 00yYCHHE Ha Learning.

OOJIBIINX TAHHBIX

4. OcHOBHO¥ anmapat KOMOMHATOPUKH U MaT. CTATUCTUKH.




5. OCHOBHBIE TOHATHUSA MATEMATUYECKON CTATUCTUKH:
CTATUCTUYECKHE OIIEHKH, UX CBOMCTBA, MPOBEPKA TUIIOTES.
PerpeccronHbIil aHAIU3 U CKaTUE JAHHBIX.

6. 3amaga perpeccum.
7. MuHMMH3anus KBaapaTa OTKIOHEHUSI.
8. Perpeccuonnas (GyHKIMS: yCIOBHOE MaT.0XXUJaHHE.

10. Jluneiinas perpeccus u Meto K OmmKkaimmx cocenci.
11. TlepeoOyuenue u HETOOOYUCHUE.
PaznioskeHne omumOKM Ha IIyM, CMEIIEHHEe U pa3opoc.

1. JleTekTupoBaHuE BHIOPOCOB U aHOMAJIU.

2. UYro Takoe BEIOPOCHI, THITBI BEIOPOCOB.

3. MeTtob1 00HApYKEHUST BEIOPOCOB.

4. [Touck aHoManuid.

S. Len3ypupoBanue BEIOOPKH.

6. OTtceB 00bEKTOB-BBIOPOCOB, YIAJICHHE BHIOPOCOB.

7. OuncTKa TAaHHBIX ¥ TEXHOJIOTHH PETYJISIpHU3aIIHH.

8. OcHOBHBIE BUJIBI PETYJISPU3AIIH.

9. MeTto penyKIuu pa3MepHOCTH.

10. MeTtoer 0TOOpA IPU3HAKOB.

11. TexHonOrNM KIacTepu3anuy 1 Kiaccupukanmm.

12. K-means.

13. EM-anroputm.

14, Jlpyrue MeToIbl KJacTepH3alliu.

15. 3amaun kimaccupuKamum.

16. baiiecoBckuii kinaccupukaTop.

17. JlunenHble METOIBI JIJIS1 KITacCU(DUKAITUN.

18. Jloructuueckas perpeccusi, MaKCUMU3AIIHsI PaBIONOA00MS.
Heiiponnsie cetu: 0011ast apXuTeKTypa.

19. MHoOrocnoiHbie CeTH.

20. OO0paTHOe pacrpocTpaHEHHUE OITHOKH.

21. CroxacTudecKkuil rpaIu€HTHBIN CITyCK.

22. I'enernueckue alrropuTMBl.

23. W3Bneuenne npusHakoB / BeleneHne ocodeHHocTel (Feature

detection).

24. [Ipeobpa3oBaHus IPU3HAKOB.

25. Hopmanu3zanus g1aHHbIX.

26. Meroasl HOpMalIU3alUU JaHHBIX.

27. HopMmanu3arus mo MeToly MUHIMAKCa.

28. Hopmanu3zanus no Z-nokasatelnto.

29. JlecsiTnayHOE MacITaOupOBaHUE.

30. Heuerkne mHOXKECTBA.

31. BaitecoBwl ceTn.

32. 3amaun 6aiiecOBCKOTO BBIBOJIA.

MeTouKa MOCTpOCHUs HEYEeTKOM OaiiecoBoil ceTn

6.6. lIkabl 1 KpUTEPHH OLEHUBAHUS MO (pOPMaM TeKYIero KOHTPOJISA U NPOMEKYTOUYHOM
aTTecTaluu
IIxana ¥ KpUTEPpUH OLCHUBAHNUSA

Ouenka Kpurtepun oueHnBanus 151 MEPONPUSTHH KOHTPOJIS €
NpUMeHEeHHeM 2-X 0aJIJIbHOM CHCTEeMbI




«GaAYTCHO»

YK-2, [IK-1, TIK-4

«HE€ 3a4YTCHO)

Pe3ynbTaTsl 00yueHust He chopMHUpPOBaHBI HA IOPOTOBOM YPOBHE




