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Coaep:xanue (pabovasi nporpamMmma)

Mecro aucuuminssbl 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 nucuunmiauHbl B cTpykType OIT

Juctunnmna WHCTpYMEHTHl aHalu3a [JaHHBIX M MAIIMHHOTO OOy4YeHHs BXOJHUT B 4YacTb,
dbopMupyeMasi ydacTHUKaMHU OOpa3OBaTENbHBIX OTHOIIECHWH (IUCHUIUIMHA TIO BBIOOpY) OJioKa
b1. ductunmuae (Momgyn)

[IpenmecTByromye TUCIUIUIMHBI TIO CBSI3IM KoMIieTeHIui: CoBpeMEeHHbBIE MTPOOIEMBI U TPEH/IBI
npukinagHo wHbopMmaruku, CucTeMbl 00pabOTKM W aHanu3a OOJBIIUX MAacCCHUBOB JaHHBIX,
NHuTtennexryaibHOE MIaHUPOBaHUE, METO bl ONTUMHU3AIUN

[Tocnenyronye TUCHUIIIIMHBI IO CBA3SM KOMIIETCHIIMI: Y TIpaBiIe€HUE TPOEKTHOU €SI TETbHOCTHIO
B mnpodeccuonanbHoil cdepe, TecTupoBaHMEe HMCKYCCTBEHHOTO UHTEIUIEKTa, MHTEUIeKTyaabHbIE
nH(pOpPMaLIMOHHBIE CUCTEMBI, AHANIU3 MPUKJIAIHBIX cucTeM, MamnHHoe o0yueHue Ha OOJIbIINX JaHHbBIX,
YrpaBiieHrue IpOeKTaMu CO3/IaHUsI UHTEIUICKTyaTbHBIX HHPOPMAIIHOHHBIX CUCTEM

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

W3ydyenue pucuumuivnHbl HHCTpYMEHTHI aHanM3a JaHHBIX M MAIIMHHOTO OOy4YeHHUs B
o0pa3oBaTeNbHOW TPOrpaMMe HampaBlIeHO Ha (OPMHUPOBAHHE Y OOYYaIOMUXCA —CIEAYIOIINX
KOMIIETECHIINH:

YuauBepcanabubie komnereHunu (YK):

YK-1 - CriocoOeH oCcymecTBIATh KPUTHUYECKUH aHAIH3 TPOOJEMHBIX CUTYaIlii HA OCHOBE CUCTEMHOTO
MOJIX0]1a, BBIPabaTHIBATh CTPATETHIO NEHCTBUI

[Inanupyemsbie  |IlnaHupyemblie pe3yabTaTbl 00y4eHHs MO JUCHHUILIUHE

pe3yabTaThl

o0y4eHHs 10

porpaMme

VK-1 VK-1.1: 3uars: VK-1.2: Y™meTs: VYK-1.3: Bnagets (MMeTh

HAaBBIKH):

OCO6CHHOCTI/I OCYHICCTBJIATDH HaBbIKaMU OCYIICCTBJICHU A
OCYIIIECTBIICHUS KPUTHYECKHI aHaTu3 KPUTHYECKOI0 aHaJIu3a

KPUTHYECKOTO aHan3a
poOJEMHBIX CUTYyaIlui Ha
OCHOBE CHCTEMHOTO
MOIX0/a, BHIPAaOOTKH
CTpaTEruu JeUCTBUN

MPOOJIEMHBIX CUTYyalul
Ha OCHOBE CHCTEMHOI'O
MOJIX0/1a, BBIPAOaTHIBATH
CTpaTEeruio AeUCTBUI

POOJIEMHBIX CUTYaIlui Ha
OCHOBE CHCTEMHOI'0
10/1X0/1a, BBIPAOOTKH
CTpaTeruu JeUCTBUM

Ipodeccnonanbubie komnerenuuu (IK):
pa3pabaTbIBaTh MpaBuiIa UCIOJIB30BAHUS PEO3UTOPHSI MPOCKTA

[1K-2 - Criocoben

[Inanupyemsbie  |IlnaHupyemblie pe3yabTaTbl 00y4eHHs MO JUCHHUIIUHE

pe3yabTaThl

o0y4eHHs 10

nporpamme

I1K-2 [IK-2.1: 3Hats: [IK-2.2: Ymerts: [1K-2.3: Bnagets (UMETh

HAaBBIKH):

0c00EHHOCTH pa3pabOTKH
HPaBHJI UCIIOTH30BAHUS
PETO3UTOPHS TPOCKTA

pa3pabarbIBaTh paBuia
UCTIOJIb30BAHUS
PEMo3UTOpHsI MPOEKTA

HaBBIKAMU pa3pabOTKH
HPaBIJI UCIIOJIB30BAHUS
PENO3UTOPHSI TPOEKTA

[1K-4 - Criocoben

CpaBHMBATh (PAKTHUECKOE HCIOJIHEHHE MPOEKTA C TUIaHaMU paloT MO MPOEKTY

[Inanupyemsble  |IlnaHupyemblie pe3yabTaTbl 00y4eHHs MO JUCHHUIIUHE

pe3yabTaThl

o0y4eHHs 10

porpaMme

T1K-4 T1K-4.1: 3HaTh: [TTK-4.2: Vmers: [TIK-4.3: Bnazers (nmetsh




HAaBBIKH):

0COOEHHOCTH MCTIOJTHEHHUS
HUT-npoekra, mocrpoeHue
maHoB padot UT-npoekra

CpaBHUBATH (PAKTUUECKOE
UCIIOJTHEHUE MPOCKTA C
IaHaMu padoT 1o
MIPOEKTY

HaBbIKaMy ucnojienus UT-
MPOEKTA, MOCTPOCHUS
maHoB pabot UT-npoekra

3. O0beM U BUABI y4eOHOI padoThI

YueOHBIM IJTaHOM TTPETYCMaTPUBAIOTCS CIICIYIONTNE BUIBI Y4EOHOM paOOTHI IO TUCIIUILINHE:

OuHas ¢popma 00ydyeHHs

Buabl yueOHo# padoThbl

Bcero gac/ 3.e.

Cem 2
KonrtakTHas paboTa, B TOM YHCIIE: 12.15/0.34
3aHsaTUA JIEKIIHOHHOTO THUIIA 4/0.11
3aHATHS CEMUHAPCKOTO THUTIA 8/0.22
WNunuBuayaneaas kontaktHas pabota (MKP) 0.15/0
CamocrosTenbHas pabora: 113.85/3.16
ITpomeskyTouHas arTecTanus 18/0.5
Bun npomexyTo4HOU aTTecTanyu:
3auer 3au
Oo6mas TpynoeMKocTh (00beM yacTu 00pa3oBaTeIbHON
nporpamMmsl): Yacer 144
3aueTHbIe MUHHUIIEI 4

3a04Hasi popma

Buabl yueOHoii padoThI

Bcero ygac/ 3.e.

Cewm 3
KonrakTtHas pabora, B TOM 4ucIie: 12.15/0.34
3aHsATUS JEKIMOHHOTO TUTIA 4/0.11
3aHATHS CEMUHAPCKOTO THIIA 8/0.22
NunuBunyanpHas kontakTHas padota (MKP) 0.15/0
CamocrosiTenbHas padora: 113.85/3.16
ITpomeskyTouHas aTTecTanus 18/0.5
Bua npomexyTouHOM aTTeCTalluu:
3auer 3au
OO6m1ast Tpy10eMKOCTh (00BhEM YacT 00pa30BaTEIIbHOM
nporpaMmsl): Yacel 144
3ayeTHble €UHUIILI 4

4. Conep:xkanue TUCHUINIMHBI

4.1. Pazoenvl, membl OUCUUNTUHDBL U BUObL 3AHAMUIL:

TemaTnueckuii 1IaH JUCHUITIIMHBI I/IHCTDVMGHTBI aHaJIM3a AdaHHbIX M MAIIMHHOI'O OGV‘-IGHI/IH

MIPECTABJICH B TaOIHUIIE.

Paznenbl, TeMbl JHCHMIIMHBI M BBl 3AHATHI
OuHas ¢popma 00ydyeHHs

KontaxkTHast padora
3anarus
CEeMHUHApPCKOro
Ne | HammeHoBanue Tembl (pa3nena) | = THIA e | e
n/n JMCIUILINHBI g 5o =< =z
s EE | E|E
S| 4
S 5
: o

CamocrosaTeJbHas

padora

Iliianupyembie
pe3yabTaThbl
0o0y4yeHusi B

COOTHOIIEHUH €

pe3yJbTaTaMu
00yuyeHus1 mo

oOpa3oBaTe/IbHOM
nporpamMmme




VK-1.1, YK-1.2, YK
1 Bonpiye gaHHbIe M MaIlIMHHOE 9 4 50 -1.3, IIK-2.1, TIK-
" | oOyueHue. MeTpuueckue METO b 2.2, TIK-2.3, TIK-
KI1acCU(UKALIUN 4.1, I1K-4.2, T1IK-4.3
VK-1.1, YK-1.2, YK
9 Jlornyeckue u IMHEHbIE 2 4 63.85 -1.3, IIK-2.1, TIK-
" | MeToabIKIIacCUPUKAIIHI 2.2, TIK-2.3, TIK-
4.1, T1IK-4.2, TIK-4.3
KoHTpoab 18
HToro 4 8 0.15 11§ 8
3aouHasi popma
KonrtakTHas pabora = IL1anupyemsle
3ansaTHn § pe3yabTaThl
CEMHUHAPCKOTro é « Oﬁy'leHHﬂ B
Ne | HammeHoBanue Tembl (pa3nena) | = THITa o | oA E | coornomenun ¢
n/n AUCHHILTHHBI g F o= = 2 | 2'€| pesyabraramn
) == = — | o = 6
=] = S 00yuYeHus1 Mo
:g 3 5 00pa3oBaTe/bHOi
nporpamMmme
VK-1.1, YK-1.2, YK
1 bonpmmue nanHbIe 1 MAIIMHHOE 5 4 50 -1.3, IIK-2.1, TIK-
" | oOyuenune. MeTpuuecKkre MEeTOIbI 2.2, 1IK-2.3, IIK-
KIIacCU(UKALUN 4.1, I1K-4.2, T1IK-4.3
VK-1.1, YK-1.2, YK
5 Jlornyeckue u IMHEIHbIE 5 4 63,85 -1.3, IIK-2.1, IIK-
METOJIBIKTacCU(DUKAITIT 2.2, I1IK-2.3, TIK-
4.1, 11K-4.2, I1IK-4.3
KonTtposb 18
Hroro 4 8 0.15 H38
4.2 Cooeprcanue pazoenoe u mem
4.2.1 KonrakTHas padoTa
TemMaTHka 3aHATHII JJEKIMOHHOTO THIIA
HauMeHoBaHHe TEMBI Buj 3ansarus
Neni/m TeMaTuKka 3aHATHS JEKIIMOHHOI0 THIIA
(pa3nesia) IMCHUIUIMHBI | JIEKHMOHHOIO THIIa*
1.
bonbmiue nanabsie U bonpmine naHHBIC U MAaIIUHHOE
MalIMHHOEO00ydeHue. JCKIHs oOyueHue. MeTprudeckue MeTOIbI
MeTtpuyeckue MeTOoIbI KJIacCU(UKALIUN
KJ1acCuUKaIUN
2.
Jlormueckue u Jlornueckue v TUHEHHBIS
JIMHEHHBIC JIEKLUS METO IbIKIacCUPUKAITIT
METO/IbI
KJIaCCHU(PUKAITIHI

*JIeKIMU ¥ WHBIE Y4eOHbIe 3aHATHA, IpeAyCMaTPpUBAIOIINE IPEUMYILIECTBEHHYIO Tiepeiauy yaeOHOH nHpopMauu
neaarortdy€CKuMu pa60THI/IKaMI/I OpraHuvsanvm nu (I/IJ'II/I) JIMiaMu, IMpUBJIICKAaCMbIMU OpFaHI/I3aI_II/Ieﬁ K pcajm3anuu
00pa3oBaTeILHBIX MPOTPaMM Ha MHBIX YCIIOBUAX, O0YIAFOIIIMCS
TemaTnka 3aHATHH CEMHHAPCKOI0 THIIA

Nent/mm HaunMeHoBaHMe TEeMbI Buna 3angarus TemaTuka 3aHATHA CEMUHAPCKOI0
- (pa3nesa) IMCHUILUIMHBI | CEMUHAPCKOr0 THIAa** THIIA
1. BO.HBI_HI/IG JAHHBIC U IMPAKTHYCCKOC 3aHATUC OTBGTH M TUIIBI 3a1a4 MallIMHHOI'O




MalImHHOE00yueHue.
Metpuueckre METO bl
KJIacCU(pUKAIUN

oOyuyeHust. MoJienp anropuTMoB.
MetonoOydenus. Itan oOydeHHS U
sTan npuMeHeHus. OyHKIIMOHATIBI
KauecTBa. CBeleHue 3agaqu

o0OydeHus K 3a/1a4e ONTUMH3AIUH.
[TepeoOyuenue u o6odIIEHNE.

[Tpumep nepeoOyuenus (Pynre).
OMIUPUYECKUE OLIEHKHU

ob6o6maromieit cmocooHocTH. [Tpumepst
3a/1a4 MAaITUHHOTO OOYYCHHUS: 3a0a9u
KJIacCU(UKALIMU U PErpeccuul; 3a1aun
paHXHpPOBaHUS. DKCIIEPUMEHTHI B
MalIMHHOM OOyUY€HUU: SKCIIEPUMEHTHI
HapeabHbIX ¥ CHHTETUYECKHX JAHHBIX.

IMPAKTHYCCKOC 3aHATUC

Merton 6nmkaiiero cocena. Meton
KB3BeIICHHBIX OJIMKAUIIIAX
cocelen.

MeTton nap3eHOBCKOTO OKHA. MeTon
MOTEHIIMATBHBIX GyHKIUHA. OTOOD
ATAIOHHBIX 00BEKTOB. [ToHsTHE
oTcTymna 00bekTa. THIBI 0OBEKTOB B
3aBUCHUMOCTH OT oTcTyma. OToop
sTanoHoB, anroput™ STOLP. 3amgaya
BbIOOpa MeTpuku. JKagHoe
no0aBJIcHHE

MIPHU3HAKOB.

2. |Jloruyeckue U TUHEWHBIE
METOIbIKIacCUpUKAITIT

IMPAKTHYCCKOC 3aHATHUC

Onpenenenne OMHAPHOTO
pemaroiero aepesa. JKaaHbiin
aJNropuTM nocrpoenusaepena ID 3.
BapuanTts! kputepues BeTBiaeHus B 1D
3. O6paboTKa MPOITYCKOB, aITOPUTM
00paboTKH MPOIMYCKOB Ha dTAre
00ydJeHus U dTamne

knaccugukanuu. Anroputm ID3:
JIOCTOMHCTBA U HEJOCTATKHU.
Crpareruu peIyKIuu peraronmx
nepeBbeB. HeOpexkHbie peraroniye
JepeBbsi. buHapuzanus
BEIIECTBEHHOTO

MpU3HAKA.

IMPAKTUYCCKOC 3aHATUC

[IpuHIMI MakcUMyMa
npaBaonooous. OnTumanbHas
pazaensomas
runepriockocts. Meron SVM.

Henunenoe 06001enue
SVM.

kel CCMHUHAPBI, MPAKTUYCCKUC 3aHATHUS, IPAKTUKYMBI, na6opaToprIe pa60TBI, KOJIJIOKBUYMBI U MHBIC aHAJIOTUYHBIC

3aHATHA

HNuas koHTaKTHast padora

[Tpu mpoBenenuu yuebHbIX 3aHATH CI'DY obecnieunBaeT pa3BuTHE y 0O0yUYaIONIMXCSl HABBIKOB
KOMaHJHOW pPabOThl, MEXJIMYHOCTHOH KOMMYHMKALMHM, MPUHATHS PEHICHUI, JUAEPCKUX KadecTB
(BKITIOUAs IPU HEOOXOAMMOCTH MPOBEJCHUE HHTEPAKTUBHBIX JIGKLIUH, TPYIIIOBBIX TUCKYCCHI, POJIEBBIX
UTp, TPEHUHTOB, aHAJN3 CUTYallni U MIMHUTAIIMOHHBIX MOJIENICH, MTpernojaBaHue TUCIUIUINH (MOyNei) B
¢dopmMe KypcoB, COCTAaBICHHBIX Ha OCHOBE pE3yJbTaTOB HAy4YHBIX HCCIECIOBAaHUN, IMPOBOJUMBIX
OpraHM3alel, B TOM YHCJIe ¢ y4ETOM PErHOHAIBHBIX 0COOCHHOCTEH MPO(ECCHOHATBHOMN NeSITeNbHOCTH
BBIITYCKHUKOB U IOTpeOHOCTEH padoTonaTeneil).




®opMBI U METOJIbI TPOBEICHHMS WHON KOHTAKTHOW pPabOThl TpHBEACHHI B MeETOAMYECKUX
yKa3aHUSIX 10 OCHOBHOM NMpo(ecCHOHANTBHOM 00pa30BaTeIbHOM TporpamMmme.

4.2.2 CamocTosiTe/IbHasl paboTa
Neni/n | HammeHoBaHme TeMbl (pa3aesia) iucuIInEbl | Buja camocrosiTesbHOM padoThl ***

1. Bonwimume manHbIe 1 MaTUHHOEOOYUCHHE. - TECTUPOBAHHE
MeTpudeckrne METOAbIKIaCCU(PUKAITIHI

2. Jloruueckue U MTUHEWHBIC METOIEI
KJIaCCHU(PUKAITIHI

caMoCTosITeTIbHasl paboTa B CEMECTpe, HANMCAHUE KYPCOBBIX PadOT, JOKIIAJ0B, BBEIIOTHEHUE KOHTPOJIBHBIX
pabot

- TCCTUPOBAHUC

*k*k

5. MarepunajibHO-TeXHUYECKOE U YUeOHO-MeTOoIN4YecKoe odecneyeHne Q1 CHUNIHHbI

5.1 JIuteparypa:

OcHoBHasi iuTEpaTypa

1. Mupkun, b. I BBenenue B aHanu3 JaHHBIX : y4eOHHK W npakTukyMm / b. I'. Mupkun. —
MockBa : WzmarenbctBo HOpaiit, 2023. — 174 c¢. — (Bricmee o6Opa3oBanue). — ISBN
978-5-9916-5009-0. — TexcT : anexkrponnsiit / O6pazoBatensHas wiatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/511121

JonoHuTe/ILHAS IUTEPATypPa

1. Ananu3 nmanHbIX @ yueOHHMK s By3oB / B. C. Mxwurapsa [u np.] ; mox penakmmeit B. C.
MxuTtapsina. — Mocksa : U3narensctBo HOpaiit, 2023. — 490 c. — (Briciiee obpazosanue). — ISBN
978-5-534-00616-2. — Tekct : anektponHbIi // ObpazoBatenbHas miatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/511020

5.2. IlepeyeHb JHIIEH3MOHHOTO MPOTPAMMHOI0 00ecneyeHHs

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 CoBpemenHbIe pPogeccHOHATIbHBIE 0a3bI JAHHBIX, K KOTOPBLIM 00eceYynBaeTcsi JOCTYI
o0yuyarwumuxcst
1. ITpodeccronanvuas 6a3a nanabIx «MHPOpMaIMOHHBIE CUCTEMBI MHUHHCTEPCTBA
sKOHOMHYEcKOro pa3BuThs Poccuiickoit @enepannu B cetu Murepuer» (Ilopran «Odunnanshas
Poccus» - http://lwww.gov.ru/)
2. Ipoeccrnonanvhas 6a3a naHHbIX «DUHAHCOBO-YKOHOMHYECKHE TTOKa3aTenu Poccuiickoii
deneparun» (Oduimansabiii caiit MunuctepeTBa punancos PO - https://www.minfin.ru/ru/)
3. TlpodeccuonanpHas 6a3a naHHbIXx «OdwunuanpHas cratuctukay (OdunuambHBIA CalT
denepanbHOit CyKO0bI TOCYIAPCTBEHHOMN cTaTHCTUKH - http://www.gks.ru/)

5.4. NudopManlHOHHO-CIPABOYHBbIE CHCTEMbI, K KOTOPbIM oO0ecne4YnBaeTcsi I0CTYI
o0yuawumuxcst
1. CnpaBouno-npaBoBas cuctema «Koncynprant [Tmrocy

2. CnpaBouHo-nipaBoBas cucrema «I"”APAHT-Makcumym»

5.5. CnenmajibHble IIOMeIeHHS
|qu6HHe ayIUTOPUU JJI HPOBEACHUS 3aHATUI |KOMHHGKTH YYCHHUYECKOW Mebenn



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

JIEKLIMOHHOT'O TUIIa MynbTUMENUIHBINA IPOEKTOP

Jocka

OKpaH

VYyeOHbIC ayAUTOPUH I IPOBEIACHUS KomruiekTsl yaeHnueckoit medenu
IIPAKTUYECKUX 3aHATUHN (3aHATHI ceMUHapCcKoro |MyiabTUMEINNHHBIN IPOEKTOP

THTIA) Hocka

OKpaH

KomnbroTepsl ¢ BbIX0/10M B ceTh «HTEpHET» U
OUNOC CI'DY

VYueOHbIC ayAUTOPUU JJIS TPYIIIIOBBIX U KomruiekTsl yaeHnueckoit medenu
VHMBUYAJIbHBIX KOHCYJIbTALIUI MynbTUMEIUNHBIN IPOEKTOP

Jocka

OKkpaH

KomnbroTepsl ¢ BbIX0J10M B ceTh «HTEpHET» U
OUNOC CI'9Y

VY4eOHble ayIUTOPUH I TEKYIIEro KOHTposs 1 |KoMIuiekTsl yueHnueckoi medenun
IIPOMEKYTOUYHOM aTTECTalluU MynbTUMEIUNHBIN IPOEKTOP

Jocka

OKpaH

KomnbroTepsl ¢ BIX0/10M B ceTh «HTEpHET» U
OUNOC CI'DY

[TomemeHus AT CAaMOCTOSITEILHON pabOThHI KoMrinekTsl yaeHn4deckoit Mmeoenu
MynbTUMEAUINHBIN TPOEKTOP

Jlocka

OKpaH

Kommnsroteps! ¢ Bbixoa0M B ceTh «HTEpHET U
OUOC CIBY

HOMGH_ICHI/IH IJId XpaHCHUSA U KommiekTsl CHCHI/IaJII/ISI/IpOBaHHOﬁ MCGGHI/I JJIA
MPOPUIAKTHUYECKOTO 00CITYKHUBAHUS XpaHeHus1 000pyI0BaHUS
o0opynoBaHus

5.6 JlaGopaTopuu u 1adopaTopHoe 000py/10BaHHE
JlabopaTopus nHOOPMAITMOHHBIX TEXHOJIOTHHA B KomrtekTs! yueHn4IecKoi Mebenn
pohecCHOHAIBHOMN JeSITEIbHOCTH MynbMeAuTHBIN TPOEKTOP
Jocka
OkpaH
KommbroTeps! ¢ BEIXoaoM B ceTh «aTepHe™ 1 DNOC
CIoy
JlaGoparopHoe o0opynoBaHue

6. ®oHA OLEHOYHBIX CPeACTB MO AUCHUIUIMHe WHCTPpyMEHTHI aHajau3a [JAaHHBIX H
MAIMHHOIO 00y4YeHMSsI:

6.1. KoHTpo/ibHBbIE MEPONIPUSITHS 11O JUCIUIINHE

DopMa KOHTPOJIS OTmeTuThH
HY’KHOE
Bua konTpoJs
3HAKOM
«+»

Tekylmuii KOHTPOJIb O1eHKa JOKIag0B -
Y CTHBIN/TTUCBMEHHBINA OITPOC -
TectupoBanue +

[IpakTrueckue 3agaun -
OreHKa KOHTPOJIBHBIX paboT (11 3209HOM
dbopMbI 00yUCHHMST)

IIpomeKyTOUYHBIN KOHTPOJIb 3auer +




Ilopsiiok nmnpoBedeHUs] MEPONPHUATHHA TeEKYWIero ¢ IMPOMEXKYTOYHOI0 KOHTPOJIA
onpeneasiercs MeToan4ecKMMH YKa3aHUSIMU 110 OCHOBHOMH Npo(deccuoHa/IbHOI 00pa3oBaTeIbHOM
nporpamme Bbicuiero oopaszoBanusi; IlosoxkeHnem o0 0aNJIBLHO-PEMTHHIOBOM cHCTeMe OLEHKU
yCIeBaeMOCTH O0y4aloImMXCsi 10 OCHOBHBIM 00pa3oBaTeJbHBIM INPOrPpaMMaM  BbICIIEroO
o0pa3zoBaHust nporpamMaM 0akajnaBpuara, NporpaMmMaM CHelHAJuTeTa, MporpaMmam
MAruCTpaTypbl B (peepajbHOM roCyIapCTBEHHOM ABTOHOMHOM 00pa30BATEeJBbHOM Y4Ype:KICHHHU
BbIcHIero o0pasoBanus «CaMmapcKuid rocy1apcTBEeHHbI IKOHOMHYECKH YHUBEPCUTET.

6.2. Illianupyemble pe3yJbTaThbl 00y4eHHs 110 JUCHHUILINHE, 00eceYnBAOIIMe JOCTHAKEHU e
IUIAHMPYEeMBbIX pe3yJIbTaTOB 00y4YeHHs 10 MporpaMme

YuusepcanabHuble komnerenuuu (YK):
VYK-1 - CiocoGeH oCyIecTBIATh KPUTUYECKUI aHATIN3 MPOOJIEMHBIX CUTYyalluii HA OCHOBE CUCTEMHOTO
MOAX0/1a, BEIpA0AThIBATh CTPATETHIO IEHCTBHI

IInanupyemble  |IlnanupyemMsble pe3yJbTaTbl 00y4eHHs MO TUCHHUIINHE

pe3yabTaThl

o0OydeHus 1o

Iporpamme
VK-1.1: 3gats: VK-1.2: YMeTs: VK-1.3: Bnagets (MMeTh

HAaBBIKH):

0COOEHHOCTH OCYULIECTBIIATh HaBBIKAMH OCYIIECTBIECHUS
OCYILIECTBIIEHUS KPUTUYECKUI aHaIIU3 KPUTHYECKOTO aHan3a
KPUTHYECKOIO aHaIU3a MPOOJIEMHBIX CUTyalluld  |MIPOOJIEMHBIX CUTYallUui Ha
npoOJEeMHBIX CUTyalluid HA  |Ha OCHOBE CUCTEMHOTO  |OCHOBE CHCTEMHOTO
OCHOBE CCTEMHOT'O M0/IX0/1a, BhIpabaThIBaTh |MOAX0/1a, BHIPAOOTKU
10/J1X0/1a, BBIPAOOTKH CTPATETUIO IEUCTBUI CTpaTeruu JeUCTBUN
CTpaTEruu JEeUCTBUN

IToporossiii OCHOBBI MHTEJIEKTYaJIbHOTO |OCHOBHBIE CTIOCOOBI METO/Ibl TIOHM>KEHHUS

aHaJIn3a JaHHBIX

BU3YaJIN3alluH JaHHbIX
(rucrorpaMmamu,
auarpaMmmamMu
IJIOTHOCTH,
auarpaMmmamMu
paccestHusl, SIUKaMu C
ycaMu U T.II.),
pealn30BaHHEIC B
oubnmorekax matplotlib,
seabron

pPasMEPHOCTH JAHHBIX,
peaHI/I3OBaHHBIe B
ouobimoreke sklearn

CranpapTHblii (B
JIOTIOJIHEHUE K
IIOPOTOBOMY)

peuaTh HeCTaHJapTHBIE
npodeCCHOHANIbHBIC 3a/1a4H,
B TOM YHCJIC B HOBOM WU
HE3HAKOMOM Cpelie U B
MEXAUCIUTIIMHAPHOM
KOHTEKCTE, C IPUMEHEHHUEM
MaTEeMaTHYCCKUX,
€CTECTBEHHOHAYYHBbIX,
COIATbHO-?KOHOMMYECKHX
U PO eCCUOHATBHBIX
3HAHWI

IIPOBOJUTD Pa3BEIOYHBIN
aHaJIN3 TaHHBIX,
IIPOBOAUTD
npeaoopaboTKy u
OUYUCTKY JJaHHBIX,
paboTartsb C
IIPOIYILEHHBIMH
3HAUEHUSIMU

000CHOBaHHO BBIOMPATH
HanOO0JIEe ITOAXOISIINE
QITOPUTMBI PEIICHUS 331a9
MaIIuHHOTO O0YYCHUS U
OIICHUBATh Ka4eCTBO
MMOCTPOEHHBIX MOJAENEHN

[ToBbIIeHHBIH (B
JIOTIOJTHEHUE K
MIOPOTOBOMY,
CTaH/IapTHOMY)

0a30BBIMH HHCTPYMEHTAMHU
aHaJIN3a JaHHBIX U PEIICHUS
3a/1a4 MallTHHHOTO
00y4YeHHsI, peaTn30BaHHBIMHU
B OubmoTekax pandas u
sklearn.

HaBBIKAMH IPUMCHEHHSI
HOBBIX HaYYHBIX
MPUHIIMIIOB U METOJIOB
HUcciaea0oBaHuA 11
pelieHus
npodeccnoHaTbHBIX
3a71a4

Hasrpikamu cocTaBiaeHus
KOMIIO3UILIMY MOJelIeit
(OnmeHuHT, CTEKKUHT),
poBeIeHUs 0TOOpa
MPU3HAKOB

IIpodeccnonanbubie komnerenuuu (I1K):




I1K-2 - Criocob6en pazpabaTeiBaTh IPpaBUIa HCIIOIB30BAHMS PETIOZUTOPHUS TPOCKTA

[Inanupyemsble  |IlnaHupyemblie pe3yabTaTbl 00y4eHHs MO JUCHHUIIUHE
pE3yJIbTAThI
o0y4eHHs 10
nporpamme
IIK-2.1: 3gaTthb: I1K-2.2: YMeTh: [1K-2.3: Bnanets (MMeTh
HAaBBIKH):
0COOEHHOCTH pa3paboTKu  |pa3pabaThiBaTh MpaBHJia |HaBBIKAMU Pa3pabOTKH
IMpaBUJI UCTIOJIB30BAHU HUCITOJIBb30BaHUA IMpaBUJI UCTIOJIb30BAHU
pEno3UTOPHS MPOEKTA PENO3UTOPHS MPOEKTa  [pPEHO3UTOPHS MPOEKTA
[Toporossrii BO3MOKHOCTH, YCIIOBUS MIPOU3BOIUTH TIOUCK U OTOOp  |HABBIKAMU MIOCTPOSHUS U

MIPUMEHUMOCTH U CBOMCTBA
HanboJiee pacIpoCTPaHSHHBIX
METOZO0B MAIITUHHOTO 00yIEeHUS
TIPY TIOCTPOCHHUH, IIPOBEPKE
KauyecTBa U dKCILTyaTalluu
(hopMabHBIX MATEMATUYECKUX
MOJICTICH;

nyOIUKanuii Mo MauMHHOMY
00YYECHHIO B Pa3TUIHBIX

HUCTOYHHUKAX,

MIPOBEPKHU KadecTBa POpMaTbHBIX
MaTeMaTHYSCKUX MOJICIICH;

CranpaptHblii (B
JOTIOTHEHHE K
IIOPOTOBOMY)

Han0oJIee 3HAYMMBIE
OTEYECTBEHHBIC U 3aPyOEIKHBIC
JKYPHAJIBI B 00JIaCTH MAITHHHOTO
00yUYCHHMST; DIIEKTPOHHBIC PECYPCHI,
CBSI3aHHBIE C MAITUHHBIM
00y4YeHHEM, aHATM30M JTAaHHBIX,
M3BJICYEHUEM 3HAHUH U3 0a3
JIAHHBIX;

aHATM3UPOBATh, 0000IIATh U
(GbopMHpPOBaTH CPABHUTENBHBIE
0030pbI PyHKIIMOHATBHBIX

BO3MOKHOCTEH U
TEXHOJIOTHYECKUX

XapaKTEePUCTHK IPOrPaMMHBIX
HHCTPYMEHTOB MAIIHHOTO

00yueHwUs;

HaBBIKAMHU HHTEPIIPETAIIH
(hopMaTbHBIX MaTEMAaTHIECKAX
MOJIEJIEN B TEpPMHUHAX
MIPHUKIIATHOW 0OJIACTH C TETBIO
MOJTY9YCHHS HOBBIX
HCTPUBHAJIBHBIX 3HAHUH U
BBIBOJIOB

[ToBwIIeHHBIHN (B
JOTIOJTHEHUE K
MIOPOTOBOMY,
CTaHJAPTHOMY)

OCHOBHBbIE [TOJIOKEHHS TEOPUH
00yYeHHS 110 MpEIeICHTaM;
METO/IbI IIPEIBAPUTEILHON
00paboOTKH JaHHBIX
(mepedopmarupoBaHus,
YCTpaHEHUs BHIOPOCOB,
3aI0JIHCHHS TIPOITYCKOB,
NIKAJTUPOBAHMS, arpETallku);

IUIAaHUPOBATH UCCIICJOBAHUC,
OCHOBBIBAIOIICCCS HA aHAJIN3€
IIPEOCACHTOB U HAIIPABJICHHOC

Ha IPEACKA3aTCIIbHOC
MOACINPOBAHUC,

HaBbIKAMU HCIOIb30BAHUS
BBICOKOYPOBHEBBIX
NPOTPAMMHBIX CPEACTB ISt
MpeIBapuUTELHON 00pabOTKHI
UCXOJIHBIX TAHHBIX ;

[1K-4 - Criocoben

CpaBHUBATh (PAKTUYECKOE UCIIOJHEHHE IPOCKTA C IJIAHAMU PAOOT MO MPOEKTY

[Tnanupyemsle  |[laHupyemble pe3yabTaThl 00y4eHUsI 0 AUCHHIIHHE

pe3yJbTaThI

o0OydeHus 1o

porpamMmme
I1K-4.1: 3nats: [1K-4.2: Ymerts: [1K-4.3: BnaaeTs (MMETh

HAaBBIKH):
0COOEHHOCTH MCTIOTHEHUsI  |CpaBHUBATH (pakTuyeckoe|HaBbIkaMu ucronHerus UT
WUT-npoekra, IOCTpOEHUE  |UCIIOJHEHUE NTPOEKTA C  |-IPOEKTa, TOCTPOEHUS
anoB padotr UT-poekta |mianamu paboT 1o ianoB padot UT-mpoekra
IIPOEKTY
[Toporossrii METO/Ibl aHAJIN3a MHOTOMEPHBIX  [[IPUMEHSATH METOIbI HaBBIKAMH HCTIOJIb30BAHUS

JIAHHBIX;
METObI CHHKEHHUS Pa3MEPHOCTH
JIAHHBIX ¥ 0TOOpa
HH(POPMATHBHBIX [TPU3HAKOB;

MAaIIHHOTO O0YYICHHUS TIPH
PEIIeHUH 33434 TOCTPOCHUS
(hopMaITbHBIX MAaTEMaTHYECKIX

MOJIeJIeH B pa3IudHbIX
MPUKIIAJTHBIX 00ACTSIX;

BBICOKOYPOBHEBBIX
MNPOTPAMMHBIX CPEACTB ISt
peLICHUsI THITMYHBIX 33134
MAaIIMHHOTO O0yUYeHUSI:
KJIaCTepH3alny, Kiaccuukanuy,
perpeccun

CranpaptHblii (B
JOTIOJTHEHHE K
IIOPOTOBOMY)

MCETOAbI KJIaCTCpU3aALIUU;
MCTObI KﬂaCCI/I(l)I/IKaIII/II/I;
METOAbI PErPECCUOHHOTO aHaJIn3a;

HCIOJIb30BATh pa3JIMYHbIC
IpOorpaMMHBIC CUCTEMBbI JI1
MOCTPOCHHUA U SKCIIITyaTallunu

MOJIeJIel MAIIMHHOTO
00yueHwUs;

HCIIOJIB30BATh d)OpMaJ'ILHLIe
MaTCMaTHYCCKHUEC MOOCTIHN JJIA

HaBblkamy npuMeHeHNs
MaTeMaTHYECKUX MoJelneil B
paMKax CrenuaaIu3upPOBaHHBIX
HPOTPaMMHBIX IPOJYKTOB




WMHTAIUOHHOTO
MOJEITUPOBAHUS B PEKUME
"yro-ecnu'";

HOBLI]_HCHHBH\/’I (B HWHOA3BIYHYIO TCPMHUHOJIOTUIO B AHAJIU3UPOBATHL MHOT'OMCPHBLIC HaprpikaMu noJib30BaHus

JOTIONHEHMe Kk |001ACTH MAIIMHHOro 0Gy4eHns; | 1aHHble 1 IPe00/IeBaTh MHOS3BIYHON TUTEPaTypOil 1
ODOLOBOM ME3KyHAPO IHbIE CTAHIAPTHI B BBLIYUCITUTENLHBIE IPOOIEMBI  |3IEKTPOHHBIME PECYPCAMH B

p Y, 06IIaCTH MAIIMHHOTO O0Y4EHHS; |CBA3AHHBIE C BHICOKOM 06]1aCTH MAIIMHHOTO 00Yy4eHHs
CTaH/IapTHOMY) Pa3MEPHOCTHIO NAHHBIX;

MOJIb30BATHCS NHOS3BIYHOM
JIUTEPATYPO U ANEKTPOHHBIMH
pecypcamu B 00J1acTH
MaITHHHOTO 00YYeHUS;

6.3. IlacnopT OLIEHOYHBIX MATEPHAJIOB

Ne HanmeHoBaHMe TeMbl KonTpounpyembie Buj koHTpoOJIsi/McONB3yeMble
n/n (pa3nena) QM CHUNINHBI IUIAHUPYeMble OLIECHOYHbIE CPeICTBA
pe3yabTaThl 00y4eHu sl
B COOTHOIIIEHUH C
pesyJbTaTamu Texymmi IIpoMexxyTOYHBIH
00y4eHus MO
nporpamMmme
1. VK-1.1, YK-1.2, VK- Onecuka 3auer
bonbimme nanubie u 1.3, IIK-2.1, I1K-2.2, KOHTPOJIBHBIX
MalIMHHOEO0yUeHHeE. IIK-2.3, T1IK-4.1, [TK-  [pabot (s
Mertpuyeckrue METOAbI 4.2, I1K-4.3 3a04HOMN (HOPMBI
KJIacCU(UKALIUN oOydeHus)
TectupoBanue
2. VK-1.1, YK-1.2, YK-  |Onenka 3auer
Jloruueckue u 1.3, I1IK-2.1, I[IK-2.2, KOHTPOJIbHBIX
JIMHEHBIE METOBI IIK-2.3, T1IK-4.1, [TK-  [pabot (s
Kiaccuukanum 4.2, I1K-4.3 3a04HOMN (HOPMBI
oOyueHus)
TectupoBanue

6.4.011eHOYHBbIE MaTePHAJIbI IJIA TEKYLIEro KOHTPOJIs

3aganus QJIsl TECTUPOBAHUSI N0 THCIUIIIMHE JJIsl OlleHKH COPMUPOBAHHOCTH KoMmeTeHmii (Min
20, max 50 + cebliky Ha IUOC ¢ Tecramm) https://Ims2.sseu.ru/course/index.php?categoryid=1863
OTMeThTe BepHBIE BhICKa3bIBaHMs 0 npuHIMnax Hadoop:

BeprukanpHoe MacmTabupoBaHue

Wukancynsmust CI0KHOCTH peaTu3alliu pacipeie]ICHHON CHCTeMbI [ opu30HTaIbHOE MacIITabupoBaHue
OrtnpaBka koga kK JaHHbIM OTKa30ycTOMYnBOCTh [lepemenienrne TaHHBIX K KOy

Kakne pyHKINM BHITONHSAIOT BEHAOPHI AUCTPUOYTHBOB?

PazpabaTbiBaloT JOMOMHUTENbHBIE (UYM B CTaHIApTHBIX KommoHeHTax Hadoop OOecneunBatoT
COBMECTHUMOCTB pa3HbIX KoMroHeHTOB Hadoop

[IpenocraBisaoT TUCTPUOYTHBBI B pa3ivuHBIX (opmarax (rpm, tar.gz, oOpa3 BUPTYyaJIbHBIX MAIIHH)
UcnpasnstoT ommbku B komnoneHTax Hadoop

Kak ocymectBigercss goctyn k gaHHbiM Ha yteHue B HDFS? [Ipou3BosibHBIN HOCTYN K HY)KHOW 4acTH
¢aiina [MocnenoBarensHOE YTeHHE Beero (aiina ¢ TaHHBIMU

Kak moxxHO MensTh nannble B (aitne HDFS? ¥V nansats nannsie B koHie daitna

Yaanate npou3BOIbHYIO YacTh (haiina JlommceiBaTh NaHHBIE B KOHEI Qaiina YmansaTh Bce TaHHBIC
(ynansate (aiin)

JlonuchIBaTh TaHHBIE B TPOU3BOILHOE MecTO (haiina (Hagano, cepeinHa, KOHEI)



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

Jlnst kakoro miabiioHa B3aMMOJCHCTBUS C AaHHBIMH ObLT paszpadoran HDFS? Muoro pa3 momeHsum
JaHHBIC / OJTUH pa3 MPOYUTAIIN

OnuH pa3 3anucany / oguH pa3 npountanu OAuH pa3 3amucaiy / MHOTO pa3 MPOYUTAIH

MHoOro pa3 MOMEHSUIH JaHHbIe / MHOTO pa3 MpOYnTaIN

Yem Gounbuie pazmep 010ka HDFES, tem...
Tem mensmie daiinoB B HDFS moxxuo xpanuts Tem 6omnbiie ¢aiinoB B HDFS moxxHO XpaHuTh

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

Kakue npemyioxxenns xapakrepusytor HDFS?

JlaHHbIE HE TepSIIOTCS, €ClIM BBIXOAAT U3 CTposl JAHMCKH/cepBepa SIBisercs MNPUIIOKEHHEM
M0JIb30BaTeIbCKOro ypoBHs OC

Bricokas mponyckHasi ciocoOHOCTh BMECTO OBICTPOIO JOCTYyMa K JaHHBIM HeckosbKo MpoieccoB MOTyT
nucaTh nanHbie B oauH (aiin HDFS PaGoTaer Ha kiactepe U3 CylepKOMIIbIOTEPOB

Jlydmie XpaHuTh MIITHAPT HEOOIBINUX (HANUIIOB, YeM MUJUTHOH OOJIBIITNX

Kaxkue Bapuantel cootBeTcTBYIOT URI cxeme um MoryT OBITH HCITOJIB30BaHbI B KOMaHax shell-kmuenTa
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 pazamepom 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 AOCTyma: -rw-r-----

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

Bce monp3oBarenu MOTyT YUTaTh ¥ TCaTh B (aids

Brnanenen MoxxeT yMTaTh M MCATh B (ailll, MOIb30BATEIH U3 TOH K€ TPYIIIBI MOTYT YNTaTh (ailn, qpyrue
HUYEro He MOTYT JAeJaTth ¢ (ailioMm

Tonpko Biagenen MOKeT YUTaTh U MUCATh B (Daid.

OcranbHbIe MM0JIb30BaTEeNI HE MOT'YT HU YUTaTh, HU MHCATh B (paiin

Kakue peanmmuzanuun abctpaktHoro knacca FileSystem cymectBytor B HDFS API? FTPFileSystem
LocalFileSystem HftpFileSystem DistributedFileSystem

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

B Buge xml

MoxHO camoMmy orpenenstb ¢popmar TeKCTOBbIE COOOIICHUS

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

Uro Takoe data locality?
3amyck mapper Ha TOU ke HOJe, TJe XpaHATCs Hy)KHbIe naHHbIe [Iporiecc onpeneneHus, Ha Kakoi HOMIE
pacrioyiokeHbl HykHbIe JaHHbIe [Iporiecc KomupoBaHus HY)KHBIX JIaHHBI Ha HOJTY C 3aIlyIleHHBIM mapper



Kak xpansTcst mpoMeXyTOUHbIEe JaHHbIe MeXay (azamu Map u Reduce? Ha nokanbsHoM Jucke
B HDFS

UTO IpOUCXONUT, €CIIU BBIXOIUT U3 CTPOS JUCK C MPOMEXKYTOUHBIMU JaHHBIMH MeX1y Map u Reduce?
JlaHHBIE BOCCTAHABIIMBAIOTCS U3 APYTUX PEIUIMK

[TepezamyckaeTrcsa mapper, KOTOPBIM CO37al 3TH JaHHbIE

3amaua 3aBepuIaeTcsi C OMUOKOM, T.K. HOTEPSHBI TPOMEKYTOUHBIC TaHHBIC

UYro Takoe shuffle?

Onpenenenne HOMEpa peaprocepa Uil Kaxaod mapel Kirou-3HaueHHWE B MPOMEKYTOUHBIX JTAHHBIX
[Iporecc nepemenIMBaHus MPOMEXYTOUHBIX JaHHBIX JUIsI PABHOMEPHOTO pacrpeneneHus mno reducer'am
CopTupoBKa MPOMEKYTOUHBIX TaHHBIX M1y Map u Reduce

[Ipouecc mepegaun mpoOMEKYTOUHBIX JAHHBIX U3 mapper'oB B reducer

Kak onpenensiercs unco reducer-npomecco B MapReduce 3amaue?

Omnpenensercst CHCTEMON, UCXO/IsI U3 pa3Mepa MPOMEXYTOUHBIX JaHHBIX Mexay Map u Reduce 3agaercs
noJip30BareseM npu onucannu MapReduce 3anaun

TemaTnka KOHTPOJILHBIX Pad0T

Paznena nucouniuasl | Tembl

[TpumMepbl HCTIOIB30BAHKS METOIOB MAIIMHHOTO O0YYCHUS IS
MPAKTUYECKHX 3a/1a4.

MalIMHHOEO00ydeHue. Kparkuii 0630p cuHTakcuca si3pika Python.

MeTtpuueckue MEeTOIbI Berpoennble onepanuu 1 QyHKIIMH, TUIBL U CTPYKTYPHI JaHHbBIX.
KJIacCU(UKALIUN bubnnoreku NumPy u SciPy.

Martpuusl. Pazpe:xeHHbIe MaTPULBL.

WNHnexkcupoBanue, Cpessl.

O0BeqnHEHNE MACCHBOB.

bubGnmoreka pandas.

3arnpocsl K TabnuIaM: BEIOOPKA CTPOK/CTONIOIOB O 33JaHHBIM
KpuTepusiM. Moaupukaiys 3J7eMEHTOB TaOIHIIbI.

10. J/Io6GaBieHue CTPOK/CTOIOIIOB.

11. I'pynnupoBKa ¥ arperupoBaHue.

12. O6weaunenue TabauIl (pa3audHbIe BUABIJOIN).

13. MHoOTOMEpHBIE TaHHBIE: MYIbTHHHICKCHI.

14. Onepanuu stack-unstack.

15. IToctpoenue cBoHbIX TabwIl (pivot tables).

bonbnine nanHvie u

Pwp P

© o~

1. OnwucarenbHbIE CTATUCTUKH.
Jloruueckue u 2. 0030p 6mbaroTek matplotlib, seaborn, bokeh.
JTMHEWHBIC 3. bazoBbie TUIIBI BU3yaTH3alMK JAHHBIX.
METO/IbI 4. 3uakomcTBO ¢ oubauorekouscikit-learn (sklearn).
KJIaccH(pUKaLUK [TpenoOpaboTKa JaHHBIX

5. Metoa riaBHBIX KOMITOHCHT.

S

Pabota ¢ nmponynieHHbIMY 3HAYEHUSIMU.

6.5. OueHo4yHbIe MaTepUAaJbI 1JIs1 IPOMEKYTOUYHOI aTTecTAlNU

@DoH/ BONPOCOB /IS NPOBeeHHs MPOMEKYTOUYHOI0 KOHTPOJIsI B (hopme 3aueTa

Pazgeqa nucuumiuesl  |Bonpocsl

1. Crenuanu3upoBaHHbIC OMOIMOTEKH S3bIKa IporpaMMupoBanus Python

bonbuive nanHele u IUIl HaY4HBIX pacu€TOB U aHAJIN3a IaHHbBIX.
MAaITMHHOCO0yUCHHE. 2. NumPy, SciPy, pandas.
Mertpuueckue MeToabl 3. Metobl mpenoOpaboTKH JaHHBIX, OMUCATENbHbIE CTATUCTUKH U

KJIacCU(PUKAITIHI OCHOBHBIE CITOCOOBI BU3YyaTN3alliH JTaHHBIX.




4. MeToabl CHIDKEHHS pa3MEpHOCTH.

5. MeToz r1aBHBIX KOMITOHEHT.

6. BaxxHOCTb HOPMHPOBKH JJTaHHBIX.

7. IlpenobpaboTKa TaHHBIX.

8. PaboTa ¢ nmpomnyuieHHbIMI 3HAUYCHUSIMH.

9. OcHOBBI MaIMHHOTO OOYYEHHS ¥ OCHOBHBIC THITBI 337a4.
10. Knaccugukanuszagay MatmHHOTO 00y4eHUsl.

Jlornueckue u
JIMHEHHBIE
METOJIBI
KJIacCU(PUKAITIHI

1. 1. OOy4eHue Ha HEPa3MEUEHHBIX TaHHBIX.
2 2. Knacrepuzanus.

3. 3.MepapxudeckaskiacTepu3ariusi.

4 4 Meron K-cpenaux, DBSCAN u np.

5. 5.0030p MeTO/IOB KJIacTepU3aIlH, PEATM30BAaHHBIX B OMOJINOTEKE
sklearn.

6. 3amaun 0Oy4YeHUS C yUUTEIIEM.

7. Paznenenne nanHpIX Ha 00yYaIONMINE U TECTOBBIC.

8. HopmmupoBka JaHHBIX.

9.  Ompexnenenue nepeoOyuYeHHOCTH MOJIEIH.

10. Kpurepuu OLEHKH KauecTBa MOJYYECHHBIX MOJETICH.

11. TlocraHoBka 3amauun perpeccuu. JIMHEHHBIN perpecCUOHHBIN
aHaIu3.

12. Or0op npu3HAKOB, KOJUIMHEAPHOCTH, BIUATEIHHBIC HAOTIOICHNUS,
aHaJIu3 OCTATKOB.

13. Henapamerpuueckas perpeccus (saepHoe criiaxupanue). L1 u L2
perynspusanus. MeTpUK KauecTsa.

14. TlocranoBka 3a1a4u KJ1acCu(pUKAIIK, 0030p OCHOBHBIX METOIOB
ee pereHus.

15. buHapHas U MHOTOKJIACCOBAas KJIacCU(UKAITHS.

16. Jloructudeckasperpeccusi.

17. Pemaromue aepeBbsi.

18. Merpuku KauecTBa KiaccuHuKauu
(Tounocts/cnienuduanocts, ROC-kpuBas, TIoOMAAb MO KPUBOK ).

19. AncaM0iu anropuTMOB MAITMHHOTO 00yUYeHHsI. ArperupoBaHue
MOJICIIEN.

20. AHcaMOmu pemarimux AepeBbeB. MeToa ciydaifHOro Jieca.
I'pamueHTHRINOYCTHHT.

6.6. lllkaapl 1 KPUTEPUH OLEHUBAHUA 1O (POPMAM TeKYIero KOHTPOJIS U MPOMeKYTOUYHOMH

arrecTanuu
Illkaja u KpUTEPUM OLIEHMBAHUS
Ouenka Kpurepun oueHuBanusi 151 MEPONIPUATHIA KOHTPOJIS €
NpUMeHeHHeM 2-X 0a/11bHON CHCTeMbI
«3a4YTEHO» VK-1, T[IK-2, T1IK-4

«HE€ 3a4YTCHO»

Pe3ynbrarel 00y4ueHus: He chOpMHUPOBaHBI HA IOPOTOBOM YPOBHE




