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1. IEJIM A 3AJAYU OCBOEHUS JUCHUITJIINHBI
1.1 Heab ocBOEHUS TUCHTUILIHHBI

HensiMu u3ydeHHUs] AUCHUIUIMHBL SIBISIOTCA M3YyYEHHUE METOJIOB M IMOJXOJI0OB K aHAIHU3Y
JAHHBIX Pa3IMYHOr0 00beMa, BKIIIOYas MpeaBapUTENbHYI0 00pabOTKY JaHHBIX U CTATUCTHUYECKUN
aHaJli3, OCBOGHUE PA3NMYHBIX MOJIENeH MAIIMHHOTO OOYYECHHS, TPEIHA3HAYCHHBIX IJI PEUICHUS
3aJla4 KJjacTepu3aluu, KIacCU(pUKALUU U PErPECCUH U MPUMEHEHUE UX JUIS PElIeHHs TIPUKIIaTHBIX
3a7a4d U3 pa3INYHBIX chep YeToBeUeCKOn AeATEIbHOCTH.

1.2 3agauyu ocBOeHMS IMCUMILTUHBI (MO1YJIs1)

Hucuurnnuna «AHanu3 OOJIBIIUX JaHHBIX» CIHOCOOCTBYET TOJITOTOBKE CTYIEHTOB K
PEILICHHUIO CIeNYIOMMX MPOo(dheCcCHOHATBHBIX 3aau:

1. Pa3zpaborka mporpammHoro konxa st 3(QQeKTUBHON 00pabOTKH pacnpeaeneHHbIX
TaHHBIX OOJIBIIOT0 00bEeMa B COYETAHMM C pACIPE/ICICHHBIM XpAaHEHHEM ITaHHBIX B
Hadoop knactepe.

2. TloctpoeHne W NpUMEHEHHE Ha MPAKTHUKE OMMCATENbHBIX M IMPOTHO3HBIX MOJeei
WHTEIUICKTYaTbHOTO aHaIN3a OOJIBIINX JaHHBIX U MAITUHHOTO O0YYCHHS.

3. Hcnonp3oBaHHME  MPOrpaMMHBIX  CpPEACTB  BH3yalU3alldd W  UHTEPAKTUBHOIO
UCCIIEIOBAaHHS OOJBIINX JAHHBIX.

1. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

YyeOHas qucnuiuinHa «AHanu3 60npimmx nanaex» b1.B.OJ1.15 BriroueHa B 00s13aTeIbHBIN
nepeueHb AMCUUIUIMH BapuaTUBHOM uacTH (popmupyemoil ydacTHUKaMu 00pa3oBaTelbHBIX
OTHOIIIEHUH), OMPEIENSIONMNA HaIlPaBIEHHOCTh, 00pa30BaTEeNbHON MporpamMmsel. JlucuurmivHa
peanusyetcs B coorBeTcTBUM ¢ TpedoBaHusmu OI'OC, OI1 BO u VYII, mo nanHOMYy HampaBlIeHUIO
MOJTOTOBKH.

Jucnunnuua OasupyeTcs Ha JUCHUIUIMHAX MaTeMaTHUYecKOro OJioka Mporpammbl
OakanaBpuaTa 1o HampaniieHnu0 «HpopMaTHKa 1 BEIYUCTUTENbHAS TEXHUKAY.

HuctunnmHa «AHanu3  OONBIIMX  JAHHBIX»  SBISETCS  OCHOBOIIOJIATAIOMICH IS
MIPEAUIIOMHOM MPAKTUKU U BBITTOJIHEHHS BBIMTYCKHOW KBATM(PUKAIIMOHHON pabOTHI.



2. KOMIOETEHIAM OBYYAIOIUIETOCSI, ®OPMHUPYEMBIE B PE3VJIBTATE
OCBOEHUS JUCHUATIIAHBI (MOYJIST)

JuctunnuHa «AHanu3 OoybIMX AaHHBIX» (popmupyer kommereHnuu [IKC-3 coBmecTHO ¢
JTUCIUILTMHAMY ¥ IIPAKTUKaMH, YKa3aHHBIMU B Tabmuie 3.1.

HuctunmuaapHas vacth komneteHIuu I1IKC-3 «CnocobeH ucmnosb3oBaTh (GoOpMalibHbIE U
WHTEIUJICKTYallbHBIE ~ METOABl ~ 00paboTKM W aHanmm3a  HWHPOpPMAIMM  TPU  PEIICHUU
npodeccCHoHANBHBIX —3aJau»: CHOoCcOOeH TMOHMMATh W NPUMEHATh Ha MPAKTHKE METOIbl
MHTEJUICKTYaJIbHOTO aHajIn3a U 00pabOTKM OONBIINX TaHHBIX.

Tabnuua 3.1- @opMupoBaHrUE KOMIIETSHIIMI TUCIUILIMHAM

HaunmenoBanue CemecTtpbl, QOPMUPOBAHUS TUCIIATUTAHBI
JUCTIVILIVH, Komnerennuu 6epyTces u3 YueOHOro IiaHa 10 HAMPaBJICHUIO MTOATOTOBKH
(hopmMupyrommx OakanaBpa /CIeITHaINCTa/MarucTpay
KOMITETEHITHIO 1 2 3 4 5 6 7 8
COBMECTHO

IIKC-3 (Cnocoben ucnonvzoeamsv (opmanbhvle U UHMENIEKMYalbHble Memoobl 00pabomku u aHaiusa
uHgopmayuu npu pewrenuu NPogheccUOHAIbHBIX 340ay)

Mamemamuueckoe
npocpammuposane

Teopus NPUHAMUSL
peuieHuti

Hnmennexmyanvuoiii
AHaU3 OaHHbLIX

Mamemamuueckoe
mooenuposarue 8 ACO u
y

Ananuz 6orbuiux OanHvIx -_

Yucnennvie memoowt 6
ACOu Y

Buiuucnumenvnas
mamemamuxa

Mamemamuueckasn nocuxa
U meopusi an2opummos

Teopemuqecmte OCHOBbl
ajeopummusayuu

Teopus epagos u
OUCKpemHas
Mamemamuxa

Jluckpemmuoie cmpykmypbi

Mawunnoe obyyenue

Ilpaxmuka no nonyuenuio
npogeccuoHanbHuIx
yMeHull u onvima
npogeccuonanbHoll
desmenbHocmu

Buvinonanenue u 3awuma

BKP




Tabnuua 3.2- [lepedeHb MIAHUPYEMBIX PE3YJIHTATOB O0YUEHHUS 110 AUCIUIUIMHE, COOTHECEHHBIX C TUIAHUPYEMBIMH Pe3yJIbTaTaMU OCBOCHUS

Kox m HauMeHOBaHHe

OneHoyHble CpeACTBA

Kox 1 HauMeHOBaHHEe HHANKATOpa .
Ilnanupyemblie pe3yabTaThl 00y4YeHHs] 0 JUCHHUILIHHE Texyuiero I[pomexyTouHoOM
KOMIIETCHIIUH JAOCTHIKECHHUSA
KOHTPOJIsA arrecranuu
KOMIETCHINH
IIKC-3. Cnocoben HIIKC-3.2. 3uamo: Ymemo: Bnaoemo: Brimonnenne  u | Bompocsl JUTSt
UCIIOJIb30BaTh Hcnons3yer COBPEMEHHBIE METO/IbI MPUMEHSTH COBPEMEHHbIC - HaBBIKAMHU crava 6 | yctHOrO
(bOpMaJIbHLIe )5 HUHTEIJICKTYaJIbHBIC 06p360TKI/I OOJIBIIIUX METO/IBI 06pa60TKI/I HUCIIOJIb30BAaHUSA Ha60paT0prIX CO6eceﬂOBaHI/IH —
WHTEJUICKTyaJIbHEIC METOAB 00pabOTKH JAHHEIX GOIBIINX JAHHBIX JUTS COBPEMEHHBIX pabot 43 Bompoca
METOBI 00pabOTKH U u aHaIn3a METOZIOB 00PabOTKH

aHanm3a HHQOpMAIHH
NPH PEILCHUH
npoQecCHOHATBHBIX
3amayq

nHQOpPMALIK  TIpH
pelICHUH
npoecCHOHATBHBIX
3amaq

pemeHust
npodeccHoHANBHBIX 3a/1a4

OOIBIINX JAHHBIX;

- HABBIKAMH OIICHKHU
MPEATI0KEHHBIX
croco0oB peleHus
npo¢heCCHOHATBHBIX
3a7a4 C TOUYKU
3peHHs
COOTBETCTBHUI LICIIN
MPOCKTA.

OcBoenune aucuuiuiHbl npudactHo k T A/03.6 (IIC 06.042

OOJIBIIINX HAHHBIX.

«CrienuanucT 1o OOJBIINM JaHHBIMY»), PEUIaeT 3aJady aHajau3a U 00pabdoTKH




3. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI

4.1 Pacnpeneﬂenne pr)IOéMKOCTI/I JAUCHHUILIMHBI IO BUAaM paﬁoT Imo ceMecrpam

OOmas Tpya0EMKOCTh AUCLMIUIMHBI COCTAaBIsIeT 7 3ad.eA. 252 waca, pacrpesiesieHHe 4acoB 110 BUAAM

paboT cemecTpam npeacTaBieHo B Tadbnuie 4.1.

Tabnuma 4.1 - Pactipenenenne Tpy10€MKOCTH JUCITUTIIIMHBI 110 BUJIaM paboT MO ceMecTpaM Jist

CTY/IGHTOB OYHOTO OOyUYCHHS

TpyaoéMKOCTh B Yac

But yuebnoii pabornr Bcero B T.4. mo cemecTpam
qac. TJcem | 8cem
®opmMaT U3yYeHHSsT THCHHILUTHHBI C HCII0JIb30BAHHEM 3JIEMEHTOB JJIESKTPOHHOTO
o0yucHHs
OO0mas TPyA0éMKOCTh JUCIMIUIMHBI 10 yICOHOMY IIJIaHy 252 144 108
1. KonrakTHas padora: 124 72 52
1.1 AyautopHas pa6oTa, B TOM YHCJI€: 118 68 50
3aHATHA JeKIMoHHOTO THMa (JI) 64 34 30
3aHATHA ceMuHapckoro tuna (I13-ceMuHapsl, MpakT. 3aHATHS U Ip) - - -
nmabopaTopabie pabotsr (JIP) 54 34 20
1.2 BueayauTopHasi, B TOM 4YHCJIE 6 4 2
KypcoBast pabota (mpoekt) (KP/KII) (koHCymbTaIms, 3ammra) - - -
TEKYIIUH KOHTPOIIb, KOHCYJIBTAIIUN O AUCITUTLTHHE 4 2 2
KOHTaKTHas paboTa Ha nmpoMexkyTodHoM KoHTpoie (KPA) 2 2 -
2. CamocrosiTeapHas padora (CPC) 92 36 56
pedepat/acce (MOATOTOBKA) - - -
pacuétHo-rpadudeckas padora (PI'P) (moaroroska) - - -
KOHTpOJIbHAs paboTa - - -
KypcoBast paborta/mpoexT (KP/KII) (moxroroska) - - -
CaMOCTOSATENIFHOE U3yUCHHE Pa3JIeIIOB, CAMOMIOATOTOBKA (IpopaboTKa 1 74 36 38
MOBTOPEHHE JICKLIMOHHOTO MaTepuaia U MaTepraa y4eOHUKOB U Y4eOHBIX
NOCOOMIA, MOATOTOBKA K IA00OPATOPHBIM M MPAKTHYCCKHM 3aHITHSIM,
KOJUIOKBHYM H T.11.)
[ToxroToBKa K 3a4eTy 18 18
[MoxroToBka K 3x3aMeHy (KOHTPOIIh) 36 36

Ta6J'II/H_[a 4.2 - Pacnpez[eneHI/Ie pr,HOéMKOCTI/I JAUCIUIIIIMHBI 11O BUJaM pa60T o ceMecTpam i

CTYACHTOB OYHO-3a049YHOTI'O o6yqu1/1;1

TpynoémMkocTh B 4ac

Buj yuednoii pagorni Bcero B T1.4. o cemecTpam
vac. 8 cem | 9 cem
dopmaT U3yueHUsl AUCHUTIINHBI C UCIIOJBE30BaHUEM DJIEMEHTOB JICKTPOHHOT'O
o0OyueHHs
O01asi TPYA0EMKOCTh TUCIUIUIMHBI 10 YYCOHOMY ILIAHY 252 144 108
1. KonrakrTHas padora: 58 30 28
1.1 AynuropHas pa6ora, B TOM 4YucJIe: 52 26 26
3aHsATHs JieKIIMOoHHOTOo TuMa (JI) 18 9 9
3aHATHs cemMuHapckoro Tumna (I13-ceMuHapsl, mpakT. 3aHATHS | Ap) - - -
naboparopubie paboTsl (JIP) 34 17 17
1.2 BHeayauTopHasi, B TOM 4YHCJIe 6 4 2
KypcoBast pabota (mpoekt) (KP/KII) (koHCymbTaImsi, 3ammra) - - -
TEKYUIMH KOHTPOJIb, KOHCYJBTALMH 110 JUCIUIUINHE 4 2 2
KOHTaKTHas paboTa Ha npoMexxyTogHoM KoHTpose (KPA) 2 2 -
2. CamocrosiTesbHas padora (CPC) 158 78 80
pedepar/acce (MOATOTOBKA) - - -
pacuétHo-rpaduueckas pabota (PT'P) (moaroroska) - - -




KOHTpOJIbHasi paboTa

Kypcogast padora/mpoekt (KP/KII) (moarotoska)

CaMOCTOSATENILHOE N3yUYCHUE PA3/IeNIOB, CAMOIIOATOTOBKA (popaboTKa 1 140 78 62
MOBTOPEHHE JICKIMOHHOTO MaTepHaila  MaTepraa y4eOHUKOB U Y4eOHBIX

MOCOOUIA, MOATOTOBKA K JIA00OPATOPHBIM M NMPAKTHICCKHM 3aHATHSIM,

KOJJIOKBHYM H T.JI.)

[ToxroToBka Kk 3a4eTy 18 18
[TonroToBka K 3x3aMeHy (KOHTPOJIIh) 36 36




4.2 Coagepxanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

Tabnuna 4.3-ConeprxaHue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM JJIsl CTYACHTOB OUYHOTO 00y4YeHHS

IInanupyembie
(KOHTpOJIUpYyeMBbIe)
pe3yJbTaThbl
ocoenusi:ko1 YK;
OIIK; IIK u
HHANKATOPHI
JOCTHKEHUSI
KOMIIeTeHIM i

HaunmeHoBaHue pa3aeJjos,
TEM

Buabl yueoHoli padoThl (4ac)

KonrakTHas paéora

Cam
ocTo

Jlek
191011
(4ac

Jla6
opat
opH
ble
pa6o
ThbI
(uac

)

IIpa
KTH
yeck
ue
3aHs
THS
(uac

)

ATeNa
bHaA
st
pado
Ta
CTYA
eHTO
B
(uac

)

KCP

Buag CPC

HaumeHoBaHue
HCIO0JIb3YyeMBbIX
AKTHBHBIX H
HHTEPAKTHBHBIX
00pa3oBaTeJIbHBI
X TEeXHOJIOTHii

Peanuzauus B
paMKax
IIpakTHYecKoi
NOAr0TOBKH
(TPyAOEMKOCTh
B yacax)

HaunmenoBanue
pa3paboTaHHOrO
DJIEKTPOHHOI'0 Kypca
(TpyA0eMKOCTh B
yacax)

7 cemecTp

Pa3nen 1. BBenenne

ITKC-3, UTIKC-3.2

Tema 1.1. Bsenenue B
WHTEJUICKTyaJ bHBI aHATN3
JTaHHBIX: OCHOBHbBIE
TOHSTHS, obnacTtu
MIPUMEHECHUST COBPEMEHHBIX
TEXHOJIOTHH 00paboTKH H
HMHTEIJIEKTYalIbHOTO

aHajau3a OOJIBIIMX JAHHBIX.

HOI[FOTOBKEI K JICKOUAM
[6.1.1,6.1.2, 6.1.4]

Tema 1.2 Drtanel aHaim3a
JIaHHBIX.
CTpyKTypHUpOBaHHBIE u
HECTPYKTYpUpPOBaHHEIC
JTaHHBIE. Co6op u
MOJrOTOBKA JAHHBIX

TTonroroBka K JIEKIUSIM
[6.1.1,6.1.2,6.1.4]

JlabopaTropHasi  pabora.
Bonbime JIaHHBIE.
Opranusanus cbopa U
XpaHCHHS OOJIBIINX
HaOopoB nanHbIX. Hadoop.

1 TlonroroBka K JIEKIHSIM

[6.1.1,6.1.2, 6.1.4]

Hroro no 1 pazneny

4

Paznen 2. Ilakersl Jisi paGoThI ¢ AAaHHBIMH




ITKC-3, UTIKC-3.2 Tema 2.1. 2 1 | HoxroroBka k nexkumsM | Pa3bop
Bbubnuoreka pandas. [6.1.1,6.1.2] KOHKPETHBIX
CTpyKTypsl ~ JaHHBIX B CHUTYyaIuit
pandas, pabota co
CTPYKTYpPaMH JaHHBIX.

Tema 2.2. 3 1 | HoxrotoBka k JjekuusM | Pa3dop
bubnuorexn NumPy, [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
SciPy: OCHOBHBIE CUTYyaIui
¢yakonn.  Busyanmzanums
MaHHBIX ¢ matplotlib u
pandas.
Tema 2.3. 1 1 | IlomrotoBka Kk nekuusiM | Pasbop
OOnayHple  BBIYUCICHUS. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
Jupyter Notebook CHUTYaIH
JlaGopaTopHas padora. 4 4 | IoaroToBka k | Paz6op
Pabora ¢ OubnroTekamu nabopaTopHOi  paboTe. | KOHKPETHBIX
NumPy u SciPy. [6.1.1,6.1.2,6.1.4] CUTYaIMi
JlaGopaTopnasi pa6ora. 4 1 IToaroroBka k | Pa36op
PabGota ¢ pmaHHBIMM B nabopaTopHOi  paboTe. | KOHKPETHBIX
pandas. [6.1.1,6.1.2,6.1.6] CHTyaIuit
Hroro no 2 paznery 6 8 1 4

Paszngen 3. MaremaTndeckne OCHOBBI 00JbIINX JAHHBIX

TIKC-3, UIIKC-3.2 Tema 3.1. 2 1 [oxroroBka k nekumsm | Pa36op
Marematuka B Data [6.1.1-6.1.4] KOHKPETHBIX
Science CHUTYaIHi
Tema 3.2. 4 1 [oxroroBka k nekumsm | Pa36op
MatemaTiaeckas [6.1.1-6.1.3] KOHKPETHBIX
CTaTHCTHKA W DJIEMEHTBHI CUTYaIMi
AHAJIMTHKH
Tema 3.3. 3 4 1 [oxroroBka k nekumsm | Pa36op
bazoBble 3HAHMS 1o [6.1.1-6.1.4] KOHKPETHBIX
MareMaTuke JJisi paboThl C cuTyanuit
MalliHHBIM ~ OOyYeHHEeM.

Anmpokcumanys,
UHTEePNOJALYS, (YHKUUH,
perpeccud, MaTpHIbl U
BEKTODA.
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Tema 3.4. 3 1 IToaroroBka K jekmusM | Pa3dop
Teopust BEPOSITHOCTEH: [6.1.1-6.1.3] KOHKPETHBIX
yCIIOBHAs BEPOSITHOCTb, CUTYaINi
cily4aiiHble BEJINYMHBI,
TeopeMa Baiieca,
pacnpezeneHue
BEPOSITHOCTEM.
Tema 3.5. 1 4 1 5 INoaroroska K
Bextopsl M MaTpHuBL nmabopaTopHOil pabore.[
I'pajuenr. 6.1.1-6.1.4,6.1.6]
HToro no 3 pazneny 13 8 1 9
Pazgen 4. Meroabl MAIIMHHOTO 00y4YeHHUS
IIKC-3, UTIKC-3.2 Tema 4.1. 2 2 IMoxroroBka k JjekmusM | Pa3bop
[Ipumepsl  OpPOEKTOB € [6.1.2-6.1.4] KOHKPETHBIX
MIPUMEHEHUEM ML. CUTyanuu
OCHOBHBIE TTOHATHS
Tema 4.2. 2 2 [oxroroBka k nekumsm | Pa36op
Tumel, 3aga9i MalInHHOTO [6.1.2-6.1.4] KOHKPETHBIX
o0yueHus CUTyaIui
Tema 4.3. 1 4 5 | IloaroroBka K
AHcaMmOH anropuTMOB naboparopHoil  paboTe.
[6.1.2-6.1.4,6.1.6]
Tema 4.4. 2 4 4 | TloaroroBka K
OneHka W yJIydIICHHE naboparopHoil  paboTe.
Ka4ecTBa Mozeneit [6.1.2— 6.1.4,6.1.6]
MaIlIMHHOTO 00y4eHus:
HepeKkpecTHass  MpoBepKa,
TIOMCK MO CETKE, METPHUKH
KauecTBa MOJENIEed U HUX
BBIYHCIICHHE.
Tema 4.5. 1 1 IlongroToBKka K HEKIHSIM
[IporpaMMHBIE MOIYIH U [6.1.1,6.1.2,6.1.4]
MaKeTsl Ui MAalIMHHOTO
o0y4ueHHs
Hroro no 4 pazaeny 8 8 1 13
8 cemecTp
Pasgen S. HeliponHble ceTH
IIKC-3, NTIKC-3.2 Tema 5.1. 2 1 IMoarotoBka k JyeknusiM | Paz6op
bazoBas Teopus. Omimuns [6.1.2,6.1.3] KOHKPETHBIX
OT KJIACCHYECKUX METOOB CUTyauun

MAIIMHHOTO O0YYeHHUs
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Tema 5.2. 1 2 1 [MoxrotoBka k nexumsm | Pa3bop
OOyyeHne C  yduTesIeM. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Knaccudukanus CUTYyaIui
Tema 5.3. 1 2 1 IMoxroroBka k nekmnusM | Pa3dop
OOyuenne 0e3 yuurens. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Knacrepusanns CUTyalnuu
Tema 5.4. 1 1 IMoxroroBka k nekmnusM | Pa3dop
OO0yueHue C [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
MOJKPETUICHUEM. CUTYyaIui
Heliponnsie CceTH U
ancamOnu
Tema S5.5. 2 1 IloaroToBka K NeKUMsIM
Koncrpyuposanue u [6.1.1,6.1.2,6.1.4]
BBIOOp Mpu3HAKOB. CHIIBHO
CBsI3aHHBIC TIPHU3HAKU
Tema 5.6. 1 2 1 IMoxroroBka k nekmusM | Pa3dop
Beibop THma mopenen. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
CpaBHeHue Moaenen CUTyalui
Tema 5.7. 2 1 [oxroroBka k nekumsm | Pa36op
PaGota ¢ pa3sMepHOCTHIO [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
JTAaHHBIX CUTYyaIui
Tema 5.8. 1 1 IloagroToBKa K HEKIHSIM
[lepeoOyuenue, [6.1.1,6.1.3,6.1.4]
ayrMeHTalus
Tema 5.9. 2 1 2 ITonroToBka k | Pazbop
Knaccudukarms nmabopaTopHOl  paboTe. | KOHKPETHBIX
H300paKeHHH [6.1.1,6.1.2,6.1.4,6.1.6] | curyauwmii
Tema 5.10. 1 1 2 IToaroToBka k | Pazbop
CemaHTHYECKAS 11ab0paTopHOiA KOHKPETHBIX
CeTMEHTaLus pabote.[6.1.1, 6.1.3, | curyauunit
6.1.4,6.1.6]
Tema 5.11. 2 3 2 | IoxroroBka k | Pa36op
3amaun 00paboTKa TeKCTa nabopaTopHOil  paboTe. | KOHKPETHBIX
[6.1.1,6.1.3,6.1.4,6.1.6] | curyauuii
Tema 5.12. 1 3 1 2 IToaroroBka K | Pa3bop
PexomennaTtensHble nmabopaTopHOil  paboTe. | KOHKPETHBIX
CHCTEMEI [6.1.1, 6.1.2, 6.1.4, | curyauuii
6.1.3,6.1.6]
Hroro no 5 paspeny 17 14 1 16

Pazgen 6. Uncrpyments BigData
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ITKC-3, UTIKC-3.2 Tema 6.1. 2 4 [MoxrotoBka k nexumsm | Pa3bop 4
Dkocucrema Hadoop, [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpETHBIX
Spark, Hive. Beenenue CUTyarun
Tema 6.2. 4 2 3 | IloaroroBka k nekuusiv | Pasdop 2
Peanuzanuu  axroputmMoB [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpETHBIX
Ha MapReduce. OcHOBHI CUTyalun
Hive.
Tema 6.3. 2 IloaroToBka k NEKUMsIM
ApXUTEKTypa  XpaHWIUII [6.1.1,6.1.2,6.1.4,6.1.5]
Data Warehouse u Data
Lake
Tema 6.4. 2 2 IToaroToBka K JNEKUMAM 2
Airflow, Spark [6.1.1,6.1.2,6.1.4,6.1.5,]
Tema 6.5. 6 4 1 4 | TloaroroBka k | Pa3bop 4
[TpombinuienHslii Machine nabopaTopHOH KOHKPETHBIX
Learning ©Ha  Ooxpmux pabote.[6.1.1, 6.1.2, | curyauni
JAHHBIX 6.1.4,6.1.5,6.1.6]
HTtoro mo 6 pa3nery 16 12 1 7
IToaroToBka k 3auery 18
IlogroToBka K 3K3aMeHY 2 36
(KOHTpOIIB)
Hroro 64 54 - 6 92 34

Ta6J'II/II_[a 4.4'COI[€}’))KE[HI/IC AUCHUIUIMHBIL, CTPYKTYPUPOBAHHOC 110 TEMaM I CTYACHTOB OYHO-3a04YHOI'0 O6y‘IeHI/I}I

Buasl yueoHoii padoTsl (4ac)
n KouTakTHas pagora Cam
JIaHHpYyeMble 0cTo
(KOHTpPOJIMpyeMbIE) SITel HaumeHoBanmne Peamm3anus B HanMeHoBaHMe
e3yJIbTaThI bHA HCT0JIB3YeMBIX aMKax
JIag | Ilpa pa3pabéoTanHoro
ocBoenusi:xkoa YK; HaumenoBanue pa3zjienos, opar | KrH bl Bux CPC AKTHBHBIX U IIpakTH4eckoi D IeKTDOHHOI® KVpea
OIIK; IIK u TEeM Jlex opH | 4eck pa6o HHTEePAKTHBHBIX MOAT0TOBKH (r l;)loeMKocn,yE
MHHKATOPHI oM ble ne KCP Ta o0pa3oBaTeabHbl | (TPYI0eMKOCTH Py uacax)
T o
JOCTHKEHHUS (wac | pabo | sams CTyR X TeXHOJIOTHi B Yacax)
. ) TBI THS €HTO
KOMIIeTeHIHIi
(uac (uac B
) ) (uac
8 cemectp

Pa3nen 1. Beenenne
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ITKC-3, UIIKC-3.2

Tema 1.1. Bseneune B
MHTEJUICKTyaJIbHBI aHaIN3
JIaHHBIX: OCHOBHBIE
MOHSTHS, obacTu
NPUMEHEHUS COBPEMEHHBIX
TEXHOJIOTHH 00paboTku U
MHTEJUIEKTYalbHOTO

aHaM3a OOJBLINX JAHHBIX.

IlogroToBKa K JEKIHSAM
[6.1.1,6.1.2,6.1.4]

Tema 1.2 Dransl a”Hanuza
JTaHHBIX.
CTpyKTypUpOBaHHBIC i
HECTPYKTYpHPOBaHHbIC
JTaHHBIE. Coop u
[OArOTOBKA JAaHHBIX

IlogroToBKka K JSKIHAM
[6.1.1,6.1.2,6.1.4]

JlabopaTropnasi  pabora.
Bonpome JaHHEIE.
Opranuzauust cbopa
XpaHEeHUs OonbIINX
HaOopoB manHbIX. Hadoop.

TlonroroBka K JIEKIHSIM
[6.1.1,6.1.2,6.1.4]

Hroro no 1 pazgeny

10

Paznen 2.

Ilakers! pjas paﬁOTbI C JAaHHBIMMU

ITKC-3, UTIKC-3.2

Tema 2.1.

bubmnoreka pandas.
CTpyKTypsl  JaHHBIX B
pandas, pabota co
CTPYKTYpaMH JIaHHBIX.

0,5

4

ITonroroBka K JEKIUSIM
[6.1.1,6.1.2]

Pazbop
KOHKPETHBIX
CcUTyauun

Tema 2.2.

Bubnmorekn NumPy,
SciPy: OCHOBHBIE
¢bynkunu.  Busyanusanms
JaHHbIX ¢ matplotlib u
pandas.

0,5

TlonroroBka K JIEKIHSIM
[6.1.1,6.1.2,6.1.4]

Paz6op
KOHKPETHBIX
cUTyauun

Tema 2.3.
OOnayHple  BBIYUCICHUS.
Jupyter Notebook

0,5

ITonroroBka K NEKIUSIM
[6.1.1,6.1.2,6.1.4]

Pazbop
KOHKPETHBIX
CUTyalun

JlaGopaTopnasi pa6ora.
Pabora ¢ OubnmoTexkamu
NumPy u SciPy.

IToaroroska K
nabopaTtopHoii  pabore.
[6.1.1,6.1.2,6.1.4]

Pazbop
KOHKPETHBIX
cUTyauun
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JlaGopaTopHasi pa6oTa. 4 1 5 IToaroroBka Kk | Pa3bop
PaGora ¢ paHHBIMM B nabopaTopHO  paboTe. | KOHKPETHBIX
pandas. [6.1.1,6.1.2,6.1.6] CHTyaluit
Hroro no 2 pasneny 1,5 8 1 22
Pa3gen 3. MatemaTnuyecKHe OCHOBBI 00/1bIINX AAHHBIX

IIKC-3, UTIKC-3.2 Tema 3.1. 1 3 IMoxroroBka k nekmnusM | Pa3dop
Marematuka B Data [6.1.1-6.1.4] KOHKPETHBIX
Science CHUTYaIHi
Tema 3.2. 0,5 3 [oxroToBka k nexumsm | Pa3bop
MatemaTtnueckas [6.1.1-6.1.3] KOHKPETHBIX
CTaTHCTHKA W DJIEMEHTEHI CHUTYaIHi
AHAINTHKH
Tema 3.3. 0,5 4 3 | IloaroroBka k nekiusM | Pa36op
BazoBble 3HAHHS o [6.1.1-6.1.4] KOHKPETHBIX
MaTreMaTuke AJsi paboThl C CUTYaIMi
MAIIMHHBIM  OOYUYCHHEM.
Annpokcumanus,
UHTEPHONALUS, (QYHKINH,
perpeccuy, MaTpulbl U
BEKTODA.
Tema 3.4. 0,5 3 [oxroroBka k nekumsm | Pa36op
Teopust BEPOSITHOCTEH: [6.1.1-6.1.3] KOHKPETHBIX
yCJIOBHAs BEPOSITHOCTb, CHUTYaIHi
ciry4yaiiHbIe BEJIMYHHBI,
Teopema Baiieca,
pacnpezeneHue
BEPOSITHOCTEM.
Tema 3.5. 0,5 1 5 TToaroroska K
Bexktopsl u  MaTpHuBIL naboparopHoii  pabore.|
I'paaueHT. 6.1.1-6.1.4,6.1.6]
HTtoro mo 3 pa3nexy 3 4 1 17

Pasnea 4. MeToabl MAIIMHHOTO 00y4eHUsI

TIKC-3, UIIKC-3.2 Tema 4.1. 0,5 4 [oxroroBka k nekumsm | Pa36op
[lpumepbl  TMPOEKTOB  C [6.1.2-6.1.4] KOHKPETHBIX
IIPUMEHEHHUEM ML. CUTYyalui
OCHOBHBIE IOHATHUS
Tema 4.2. 0,5 4 IoxroroBka k nekuussMm | Pa36op
Twursl, 337241 MalIMHHOTO [6.1.2-6.1.4] KOHKPETHBIX
o0yueHus CUTyalui
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Tema 4.3. 0,5 5 TToaroroska K
AHcam0i1 anropuTMOB nabopatopHoil  paboTe.
[6.1.2-6.1.4,6.1.6]
Tema 4.4. 1 4 | IoaroToBka K
Omenka W yJIydIIeHHE naboparopHoil  paboTe.
KadecTBa Mozenei [6.1.2 - 6.1.4,6.1.6]
MAalInHHOTO o0y4eHus:
HepeKpecTHas  IpOBepKa,
HOMCK IO CETKE, METPUKH
KauecTBa MOJENIEed U HUX
BBIYHCIICHHE.
Tema 4.5. 0,5 1 [ToarotoBka K HEKIUSIM
[IporpaMMHBIE MOIYIH U [6.1.1,6.1.2,6.1.4]
NaKeTbl JUIA MAIIHMHHOTO
o0yueHHs
Hroro no 4 pazgeny 3 1 17
9 cemecTp
asges S. HelipoHHbIe ceTH

IIKC-3, UTIKC-3.2 Tema 5.1. 0,5 4 IMoxroroBka k nekmnusM | Pa3bop
BbaszoBast Teopus. OTinuuns [6.1.2,6.1.3] KOHKPETHBIX
OT KJIACCUYECKUX METOIO0B CUTyanun
MAaIIMHHOTO 00y4YeHUs
Tema 5.2. 0,5 4 | TlogrotoBka K JekiusMm | Pa36op
OOyuyeHne ¢  yduTesIeM. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Knaccudukanus CUTyanun
Tema 5.3. 0,5 4 | TlogrotoBka K JekiusMm | Pa36op
OOyuenne 0e3 yuurens. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Knacrepuszanns CUTyauun
Tema 5.4. 0,5 5 | IoaroroBka Kk nekiusM | Pa36op
OOyuenue C [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
HOJIKPEIICHUEM. cHUTyaluit
Heliponnsie ceTu u
aHcaMOsu
Tema 5.5. 0,5 4 IToarotoBka K HEKIHSIM
KoncrpynpoBanue u [6.1.1,6.1.2,6.1.4]
BbIOOp Mpu3HAKOB. CHIBHO
CBSI3aHHBIC MPU3HAKU
Tema 5.6. 0,5 4 | TlogrortoBka K JekiusM | Pa36op
Beibop THma  Mojeneu. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
CpaBHeHue Mozenen CUTyalun
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Tema 5.7. 0,5 4 IToaroroBka K jekmusM | Pa3dop
PaGota ¢ pa3aMepHOCTBIO [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
JIAHHBIX CHUTYaIHi
Tema 5.8. 0,5 5 | IloaroroBka K JEKIHSIM
[epeobyuenue, [6.1.1,6.1.3,6.1.4]
ayrMeHTalus
Tema 5.9. 0,5 5 | IloaroroBka k | Pa36op
Knaccuduxarms nabopaTopHO  paboTe. | KOHKPETHBIX
n300paKeHHH [6.1.1,6.1.2,6.1.4,6.1.6] | curyauwuii
Tema 5.10. 0,5 5 | IloaroroBka k | Pa36op
CemaHTHYECKas 11a60paTOPHOA KOHKPETHBIX
CeTMEHTaIs pabote.[6.1.1, 6.1.3, | curyammii
6.1.4,6.1.6]
Tema 5.11. 0,5 5 TToaroroska k | Paz6op
3anauu 00pabOTKa TeKCTa nmabopaTopHOH  paboTe. | KOHKPETHBIX
[6.1.1,6.1.3,6.1.4,6.1.6] | curyauwmii
Tema 5.12. 0,5 0,5 5 TToaroroska k | Paz6op
PexomeHnarensHble nabopaTtopHoii  paboTe. | KOHKPETHBIX
CUCTEMBI [6.1.1, 6.1.2, 6.1.4, | curyauwuii
6.1.3,6.1.6]
Hroro no 5 paznexy 6 05 | 54
Pasnen 6. Uucrpymentsl BigData
TIKC-3, UIIKC-3.2 Tema 6.1. 0,5 5 [oxroroBka k nekumsm | Pa36op
DkocucremMa Hadoop, [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpETHBIX
Spark, Hive. Beenenue CUTyalui
Tema 6.2. 0,5 5 [oxroroBka k nekumsm | Pa36op
Peanmzanmu  anroputMoB [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpETHBIX
Ha MapReduce. OcHoBHI CUTYaIMi
Hive.
Tema 6.3. 0,5 IToaroroBka K JEKIHUAM
ApXUTEKTypa  XPaHHUJIHUII [6.1.1,6.1.2,6.1.4,6.1.5]
Data Warehouse u Data
Lake
Tema 6.4. 0,5 5 TToaroroBka K JEKLUAM
Airflow, Spark [6.1.1,6.1.2,6.1.46.1.5]
Tema 6.5. 0,5 0,5 5 TToaroroska k | Pa36op
ITpomsbimnennsiii Machine 11a00paTopHOH KOHKPETHBIX
Learning ma  Gonbmmx pabote.[6.1.1, 6.1.2, | curyanmwuii
JAHHBIX 6.1.4,6.1.5,6.1.6]
Hroro no 6 pasneny 2,5 05 | 20

17




IloarotoBka k 3auery

18

IlogroToBka K 3K3aMeHY 36
(KOHTpOIB)
Hroro 18 34 158 34
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4. TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH n IMPOMEXYTOYHASA
ATTECTAINMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

5.1 TunoBble KOHTPOJIbHbIEC 3aJJaHUS WJIM HHbIE MaTepHaJibl, HEOOXOAUMbIE IJIsl OUEHKH
3HAHUI, YMEHMH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

1. TIpumepHblil mepedyeHb BOIPOCOB MPH 3aIIUTE JT1a00paTOPHBIX PadOT:

- Uro Takoe ananu3 AaHHbIX? Kakue TeXHOJIOTUH UCIIONIB3YIOTCA MTPU 00pabOoTKe JaHHBIX?

- UYeMm OTIMYAIOTCS CTPYKTYPUPOBAHHBIE JAHHBIEC OT HECTPYKTYPUPOBAHHBIX ?

- OnummmuTte npoueaypy coopa u XxpaHeHus: OOJIbIIUX TaHHbBIX?

- Kakue ObIBalOT CTPYKTYpHI JaHHBIX B OnOmoTeke pandas?

- C moMoIIbI0 Yero BU3YaIM3UPYIOTCS TaHHBIC B python, HA30BUTE OCHOBHEIC OMOIMOTEKHU?

- Yro Takoe 3aaya perpeccun’?

- Uro Takoe rpagueHTHbIN CIIyCK?

- Kakue marpuunsie mpeoOpa30BaHus UCIIOIB3YETCS B MATMHHOM O0yueHHH?

- Kaxkue ocHOBHBIE 33/1aut pelIaeT MallnHHOEe 00y4YeHue?

- Uro Takoe aHcaM0JI AJITOPUTMOB U KOI'/1a OHU IPUMEHSIFOTCS?

- Kakue ¢pyHKIIMM aKTUBAIIMM BaM U3BECTHHI?

- OnuumuTe OCHOBHBIE CIOCOOBI 00y4YeHUsI HEHPOHHBIX ceTeil? B ueM uX OTiMuus OT aIropuTMOB
MalIMHHOTO 00yueHus?

- Kaxkue metoasl npuMeHsIOTCst U1sl padOoThl ¢ JAHHBIMU?

- Ha3oBure ocHOBHBIE TOAXONBI Uit pPaboTel C u3o0paxeHusmMu? Kakue 3amaum pernaer
KOMITBIOTEPHOE 3peHue?

- OnuimuTe 3a1a4y cerMeHTauun’?

- UYro Takoe 06paboTKa €CTECTBEHHOT'O S13bIKa, HA30BUTE OCHOBHBIE alITOPUTMBbI?

- Hasosure ocHoBHOI nHCTpyMeHTapuii BigData? [IpuBeaute npumepsi?

2. IlpumepHsblil mepedeHb BOMPOCOB JIIs 3aUeTa:

- OcCHOBHBIE MOHATHUSA: OOJBIINE JaHHBIE, HayKa O JAHHBIX, aHAIM3 JaHHBIX, MAIIUHHOE OOYyYEHUE.
OcHOBHBIE 3TaIlbl U3BJICUEHUS 3HaHUN U3 NaHHBIX. [[puMepsl 3a1a4 aHanu3a 1aHHBIX.

- CTpyKTypupOBaHHblE M HECTPYKTYpUpOBaHHbIE JaHHble. KaTeropuanabHble U HENpEpbIBHbIC
nepeMeHHble. MeTtonbl oTOopa mpu3HaKoB (mepeMeHHbIX). bubnmoreka pandas: 00bekTHl Series u
DataFrame.

- OO0paboTka JaHHBIX: TOMCK TPOMYIIEHHBIX 3HAYCHWH, OCHOBHBIE METOJIbl 00pabOTKH
MPONYIIEHHBIX 3HAaueHUl, 00paboTKa MPOIMYIIEHHBIX 3HAU€HWH ¢ MOMOIbI0 pandas, MOUCK U
yAaJIeHHe TyOIUpYyIONIuXcs 3HaueHui B pandas.

- OO0paboTka JAaHHBIX: OMNMCATENbHBIE CTATHCTUKH, IMOMCK aHOMaJIWH (BKJIOYas TUCTOTPaMMBI,
SIUKOBBIE TUAarpaMMBl, s/I€pHbIE OLIEHKH IJIOTHOCTH), aHAJIU3 BBIOpOCOB U 11ymMoB. Hopmanu3zanus
U CTaHJapTHU3aLMs JaHHBIX.

- Busyanuzauus gaHHbIX: BUABI rpapuKoB U auarpamMM. OCHOBHBIE MHCTPYMEHTHI BU3yallM3allUU
naHHbIX B Python.

- Marematuka B Data Science: OCHOBHBIE TOHSTHS, [PAJUEHTHBIN CITYCK.

- Marpuunsle npeoOpa3oBaHus, BEKTOPbI, (YHKIIUH PETPECCUH.

- Kuacrepnblil aHanmu3: nepapXuyecKkuil KIacTepHbIN aHaJIu3, OCTPOSHUE JEHAPOTrpamMmM, MeTO bl k-
cpeanux. Knacrepuslit ananus B Python.

- MamunHoe o0y4yeHHe: OCHOBHbBIE TOHATHUSA, 33Ja4d, KOTOPHIE MOXKHO pELIUTh C MOMOUIBIO
MAIIMHHOTO O0O0ydYeHUs. AJNTOpPUTMBI MAIIMHHOTO OOY4YeHUs C yduTeleM U 0e3 yuyuTens
(nepeuncnuts). UacTpymMenTsl Python, ucrons3yemble B MallIMHHOM OOyU€HHH.

- MamunHoe oOy4eHue: sTanbl MozenupoBanus. OTOOp HpuU3HAKOB Ha ocHOBe Mojenu. OneHka
KauecTBa MOCTPOEHHBIX MOJEIIEH.

- MammaHOoe 00y4yeHue: ancaMOu anropuTMoB. CiocoObl peann3anuu ancaMOIei Ha si3bike python.
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3amada kimaccu(UKaIMU: MOCTAaHOBKA 3a/1auyM, MPUMEP MOJelel, MOHATHE MepeoOydeHus], OleHKa
KauecTBa Ki1accuukaim, TOHKasi HacTpoiKa MOJEIH.

3amaua perpeccMu: IMOCTAHOBKA 3aJayd, NpPUMEp MOJENCH, MOHATHE MepeoOyueHus, OLEeHKa
KauecTBa Ki1accuukaim, TOHKasi HacTpoiKa MOJIEIH.

Hefiponnsie cetu: 6a30BbIe IOHITHSI, OTIMYNS HEHPOCETEH OT KIACCHYECKUX METOJIOB MAIIMHHOTO
oOy4eHwUs.

Hefiponnsie cetu: o0ydeHue ¢ yauTenem, 3ajada KiaccuuKamum

Heiiponnsie cetu: oOyuenue 0e3 yuuress, 3a1a4a KiacTepr3anuu

Heiiponnsie cetn: oOyueHue ¢ MOAKpEIUIeHneM. AHCAMOJIM HEMPOHHBIX CETEH.

Hetiponnsie cetu: kinaccudukanus n300pakeHul, CeMaHTUYeCKasi CerMEHTaIus, 3a7a4a 00paboTKu
TEKCTa.

PexomennarenpHbple cucreMbl. OCHOBHBIE MOJIXObl K IOCTPOCHUIO PEKOMEHIATENbHBIX CHUCTEM.
[IpuMepsl peKOMEHIaTEIbHbBIX CUCTEM.

WuctpymenTts! BigData: ocHOBHbBIE HHCTPYMEHTHI M UX IPUMEHEHHE.

IIpuMepHBIii IepedeHb BOIPOCOB ISl 3K3aMEHa:

[TonsiTue GombIIMe TaHHBIE.

«OKu3HEeHHBIN UKD IPOEKTa 10 aHAIUTUKE OOJIBIINX JaHHbIX.

Koppemsauus. Perpeccnonnsliii ananms.

[TpruMepsl HCHOIB30BaHUS KOPPEIALUH B 001acTH OOJIBIINX JTAaHHBIX.

3agauu B 06J1aCTH OONBIINX JAHHBIX, pEIIAEMble METOJIOM PErPECCHOHHOIO aHAIU3a.
[TocranoBKa 3a1auM Ki1accuUKaIUU.

ITocraHOBKa 3a/1a4uM KJIACTEPU3ALIUH.

3a/aya MOCTPOEHMSI ACCOLIUATUBHbBIX ITPABUIL.

Posnb s13p1k0B iporpamMupoBanust Python u R B ananutuke 601bIIMX TaHHBIX.
Heo6xoanmeriii Habop 6uOIHMOTEK.

MerTto1bl IpeiBapUTENBHON MOATOTOBKY JAaHHBIX. IHCTpYMEHTHI 1 METO/IbI BU3yalIM3allu1 JaHHbIX.
OO0paboTka TEKCTOB C TMOMOUIbIO IIyOOKMX Helpocerei. IloaroroBka TekcTa, BEKTOPHBIE
npencrasienus word2vec u GloVe

PexyppeHTHbIE HEWPOHHBIE CETH /7151 00pabOTKU TEKCTOB

OpnHoMepHbIE CBEPTOUHbIE HEUPOHHBIE CETU 11 00pabOTKU TEKCTa

[TosTHOCBSI3HBIE U PEKYPPEHTHBIE HEUPOHHBIE CETHU JI IPOrHO3UPOBAHMS BPEMEHHBIX PsAJI0B
[Ipsimble U cBEpTOUHbIE HEHPOHHBIE CETU AJIs1 00pabOTKU ay o CUTHAJIOB

['eHepaTHBHBIE MOJIENIM HA OCHOBE aBTOKOIMPOBIIUKOB

I'eHepaTHBHBIE COCTA3ATEIBHBIE CETH

PexomennatenbHble cucTeMbl. MeTObI CO3aHUS PEKOMEHIaTEbHBIX CUCTEM.

[Tapagurma MapReduce. Ee peanuzanus Hadoop.

[IpobGnema nepeoOyuenus. Perymsipusarus.

Heliponnsle cetu. ManHa OIOpHBIX BEKTOPOB.

Hayunpie mpoGsembl B 001aCTH OOTBIIMX JaHHBIX

KoMmmiekT oLeHOYHBIX CpelCcTB siBiseTcs HeoThbemsieMod dacTteio POC u xpaHutcs Ha Kadeape
«MHpopMaTHKa U CHUCTEMBI YIIPABICHUS.

5.2 Onucanue mnokasarejieili W KpPUTEPHEB KOHTPOJS YCIIEBAEMOCTH, ONMCAHHE IIKAJ

OIICHUBAHUA

JUis OueHKM 3HaHWM, YMEHHM, HaBBIKOB U (OpPMHpPOBAHUS KOMIETEHIMH 10 JUCIUILIUHE

IPUMEHACTCA TpaaullHOHHAsA CHCTEMA, IIpU KOTOpOﬁ YCIEeBacMOCTh CTYACHTOB OLCHHUBACTCA 110
LIeTBIpeX6aJ'IJ'H:vHOI\/'I IOKaJI€ «OTIUYHO», «XOpOomo», «YAOBJICTBOPUTCIIBHO», «HCYIOBJICTBOPUTCIBHO.

20



Ta6mmma 5.1-Kpurepun orieHuBaHus pe3ynbTaTa OOy4eHHsI M0 TUCITUTIIMHE | IIKaJIa OIEHUBAHUS

Kpurepuu oneHuBaHus pe3y/IbTATOB 00y4YeHUs

Ornenka Ornenka Ornenka Onenka
Kont n naumenonanue «HEYT0BJIETBOPUTEIHHO» «Y/IOBJIETBOPHTEIHLHO» | «xopouio» / «OTIMIHOY /
Kozt u naumenoBamnmue KomMneTeHInu HHNKATOPA T0CTHKCHUS / «HE 3aITEHO» «3aUTCHOY «3aUTCHOY «3aUTEHO»
KOMIETEHIHH 0-59% 60-74% 75-89% 90-100%
OT max PeUTUHIOBOU OT max peUTUHIOBON OLIEHKU OT max peHTUHIOBOM OT max peUTHHIOBOU
OLICHKH KOHTPOJISL KOHTPOJLSI OLICHKH KOHTPOJISL OLICHKH KOHTPOJIS
I[NKC-3. Cnocoben wucmonp3oBats | UIIKC-3.2. Hcnmomssyer | Uznoxenne yaebHOTO | MMeer wactmyHOoe moHsATHE | 3HaeT ocobeHHocTH U | VMeer rimyOokue
(opManbHBIE ¥ HHTEIUICKTyallbHbIE | MHTEIUICKTYaJIbHBIC MaTepuaja OeccHcTeMHOe, | 00 OCHOBHBIX MEeTOABl  paboOTBl  C | CHCTEMHBIC 3HAHUS B
MeTonbl 00paboTKM MW aHanu3a | MeToasl 00pabOTKM U | HEIOJHOE, OTCYTCTBYET | OCOOCHHOCTSIX M METOoAax | Habopamu JIaHHBIX, | obnacTu
nHpopmanuu IpU  pelleHWW | aHaiau3a  MH(OpMaluH | NOHMMaHHWE OCOOEHHOCTEH U | paboThI c Ha0opaMu | NpUMEHSET Ha NPAKTUKE | MHTEIUIEKTYaJbHOTO
npodecCHOHANBHBIX 3a/1a4 npu peIIeHNH | METOZOB paboThI C | JaHHBIX, YaCTUYHOE | MHCTPYMEHTHI aHalu3a JaHHbIX;
npodeccroHabHBIX JAHHBIMHM, HE CIOCOOEH | NPUMEHEHHWE WHCTPYMEHTOB | BbhluMcieHHMH Ha Python, | mpumeHseT Ha mpakTHKe
3a1a4 NPUMEHSATh ~ WHCTPYMEHTHI | BhluMcieHHH Ha Python mpu | Bnageer OCHOBaMHM | MHCTPYMEHTHI
BbIYMCIIeHNH Ha Python. PELICHUH OTHENbHBIX 3a/ad, | padoThI ¢ | BerymcieHuid Ha Python
HMEET TPYAHOCTHU B | HHCTpYMEHTaMH ¥ METOJIBI 00yUeHHS
NPUMEHEHUH  PA3JIMYHBIX | paclpeacicHHON HEUPOHHBIX CETEH MpHU
METO/I0B oOyueHns | 0O0pabOTKH TaHHBIX PELIEHUH OTAEIbHBIX

HEHUPOHHBIX CETEH.

3a/1a4; YCHEIIHO
TIPUMEHSIET
HMHCTPYMEHTBI
pacnpeneneHHon
00paboOTKN JaHHBIX.
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Tabnuua 5.2 - Kputepuu orieHuBaHus

Ounenka

KpuTtepuu oneHuBanusi

Bricokuil ypoBeHb
«»
(oTaI4HO)

OLCHKY «OTJIMYHO» 3aCly’)KMBaeT CTYJCHT, OCBOMBLIMH 3HAHHS, YMEHUS,
KOMIIETEHIIMU U TEOPETUUECKUI MaTepual 6e3 MpoOeroB; BBIMOJHHUBIINKN BCe 3alaHM,
NPEeIyCMOTPEHHbIE y4eOHBIM IUIAHOM Ha BBICOKOM Ka4deCTBEHHOM  YPOBHE;
NPAKTUYECKUE HaBBIKM INPO(ECCHOHAIBLHOTO IPUMEHEHHsS OCBOCHHBIX 3HAHUH
c(OPMHUPOBAHEL.

Cpemamii ypoBeHB «4»
(xopom0)

OLICHKY «XOPOLIO» 3aCIy’KMBAeT CTYACHT, NPAKTHIECKH IOJHOCTHIO OCBOMBIIMH
3HAHWA, yMEHHS, KOMIICTCHIINM U TCOPETHYECKHH MaTepHhai, yueOHbIC 3amaHUs HE
OLICHEHBl MAaKCHMAalbHBIM YHCIOM Oa/uloB, B OCHOBHOM  C(OPMYIHPOBAl
MPaKTHIECKUE HABBIKH.

[Toporosslil ypoBeHb

OLICHKY «YyJAOBJETBOPUTEIbHO» 3aCIyXHBacT CTYAEHT, YacTHYHO C Mpobemamu

«3» OCBOMBILIUI 3HAHMS, YMEHUs, KOMIIETEHIUU U TEOPETUYECKUU Marepuall, MHOTHE
(ynoBneTBOpUTENbHO) | yueOHBIE 3alaHMsl JTMOO HE BBIOJIHWIL, JTMOO OHH OLIGHEHBI YHCIOM 0aJUIOB OJIM3KUM K
MHHUMAaJIbHOMY, HEKOTOpBIE TPAKTUUECKHE HABBIKH HE C(hOPMUPOBAHBHI.
MuUHUMAaIBHBIHA OLICHKY «HEYIOBJICTBOPUTEIBHO» 3aCIy’>KMBACT CTYICHT, HE OCBOUBIIMM 3HAHUSA,
YPOBEHB «2» YMEHHUs, KOMIIETCHIINHA W TEOPETHUECKUI MaTepHal, yacOHbIC 3a1aHMsI HE BBITOJIHIII,
(HEYIOBIETBOPHUTEIBH MPaKTUYEeCKHUEe HABBIKU HE CPOPMHUPOBAHEI.

0)

5. YYEBHO-METOJAUYECKOE OBECIHHEYEHHUE JUCHHUIIJIMHbBI

6.1 YueOnas iuTeparypa

6.1.1. Amnamu3 maHHbIX U npoueccos / A. bapcersa, M. Kynpusaos, U. Xonon [u ap.]. — 3-e u3a. —
Cankr-IlerepOypr : BXB-IlerepOypr, 2010. — 512 c. — ISBN 978-5-9775-0368-6.

6.1.2. Vac Makkuunu Python u ananu3 mannbix / [lep. ¢ anrn. Cmuakud A. A. — M.: JIMK Ilpecc,
2015. — 482 c.: mn. — URL.: https://e.lanbook.com/book/131721

6.1.3. Pamka, C. Python u mamumHHOEe O0y4deHHE: KpailHE HEOOXOJMMOE MOCOOMEe TIO0 HOBEHIICH

MpelCcKa3aTeNbHOM  aHANUTHKE, o0s3arenbHOEe Uit  Oosiee  TIIYOOKOro  MOHHMAHHUS
METOJIOJIOTUN MAITUMHHOTO 00y4YeHus : pykoBoacTBo / C. Pamika ; mepeBoj] ¢ aHTIIMHCKOTO A.
B. JlorynoBa. — Mocksa : JIMK Ilpecc, 2017. — 418 c¢. — ISBN 978-5-97060-409-0. —
Texcr : oanektponnbit // Jlab AJIEKTPOHHO-OMONIMOTEYHAs CUCTEMA. URL:
https://e.lanbook.com/book/100905

6.2 CnipaBouHo-0ub.1uorpadguyeckas Jureparypa
6.1.4. Jleonun Yepnsk. Uro nenats ¢ xaocom aanHbix? // Otkpeithie cuctemMbl. CYBJ[. — 2013. —
Ne 9. — C. 16-20
Byrakos, H. A. O6paboTtka 6onbmux gaHHbIX ¢ Apache Spark : yueOGHO-meTonmueckoe
nocobue / H. A. byrakos, M. B. Ilerpos, /I. HaconoB. — Canxrt-Ilerepoypr : HUY UTMO,
2019. — 50 c. — Texkcr : 21eKTpOHHBIN // JIaHb : 37eKTpOHHO-OMOIMOTEYHas cucTeMa. —
URL.: https://e.lanbook.com/book/136573

6.1.5.

6.3 IlepeueHb KypPHAJIOB 1O MPO(PUIIIO TUCHUILTHHBI:
«McKycCTBeHHBII MHTEIUICKT U MPHHATHE perneHuin» (http://www.aidt.ru)
«Mup 6onpmux maHabIX (Big data)y»

6.4 MeToanuyeckne yKa3aHusi, pPeKOMEHIAUMH U APyYrHe MATepPHAJIbl K 3aHATHAM
6.1.6. Metoauueckue yka3aHHs JJIsi BBIIOJHEHUs J1a0OpaTOPHBIX pabOT MO JUCHUILINHE «AHAIN3
OONBIINX JaHHBIX», AJS CTyAEeHTOB HampasieHus noarotoBku 09.03.01 «MudpopmaTrka u
BBIUMCIUTENbHAs TeXHUKa» AHEeBHOW ¢(opmbl oOyuenus / HI'TY; Cocr.: M.b.barupos,
H.Hosropog, 2021
ONEeKTPOHHbIE BapUaHThl BCEX METOAMYECKHUX YKa3aHUIl OTHPABIAIOTCS Ha AJIEKTPOHHBIE ajpeca

TpyIIL
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6. THOOPMAIIMOHHOE OBECIIEYEHUE JJUCHUIIJINHBI
Y4eOHbI mporecc MO JUCHUIUIMHE 00€CledeH HEeOOXOAMMBIM KOMIUIEKTOM CBOOOJIHO
pacIpoCTpaHsIeMOro MporpaMMHOTo obecrieueHust (COCTaB 1Mo JUCHUTUIMHE onpeierneH B Hactosimei PIT/]
Y TIOJJIC)KUT OOHOBIICHUIO TIPH HEOOXOIUMOCTH).

7.1 Hepeqeﬂb HH(])OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

Tabmuua 7.1 -IlepedeHb 37IEKTPOHHBIX OMOIMOTEYHBIX CHCTEM

Ne HaunmenoBanue 96C Ccopliaka k 9BC
Jlanb https://e.lanbook.com/
2 IOpaiit https://biblio-online.ru/

7.2 llepeyeHb CBOOOHO PACIIPOCTPAHAEMOI0 MPOrPAMMHOI0 00ecneYeHus

Tabnuua 7.2 — [IporpamMmmHoe obecrieueHue, UCIoIb3yeMoe CTYACHTaMH OYHOTO 00y4eHUs

IIporpammHoe oGecnieyeHue, IIporpamMHoe oGecnieyeHue CBOOOIHOTO PACIIPOCTPAHEHMS
HCNO0JIb3yeMO€e B YHHBEPCUTETE HA
JOTOBOPHOI OCHOBE
- Adobe Acrobat Reader (https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html)

Linux (https://www.linux.com/)

OpenOffice (FreeWare) https://www.openoffice.org/ru/

JDK 8 u Boire (https://adoptopenjdk.net/)

DpeiimBopk Java Spring 5
(https://spring.io/projects/spring-framework)

Eclipse (https://www.eclipse.org/)

Intellij Idea (https://www.jetbrains.com/ru-ru/idea/)

git (https://git-scm.com/), github (https://github.com/)

Maven (https://maven.apache.org/), Gradle (https://gradle.org/)

Pemakrop 610k-cxem (https://app.diagrams.net/)

7.3 IlepeyeHb CcOBpeMeHHBIX NPO(PeCcCHOHAIBHBLIX 0a3 JaHHBIX W HHGPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmuue 7.4 ykazaH mnepedyeHb NpOoQEecCHOHATBHBIX 0a3 MaHHBIX M HH(POPMALMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOPBIM oOecnedeH A0CTym (yIaleHHbIN A0cTyn). /JaHHBINH nepeueHb MOMJIEHKUT
00HOBJIEHHIO B cOOTBeTCcTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHoM paszene Moryt ObITh NMPUBEIAEHBI PeCYpchl (CCHUIKM Ha CalThl), HA KOTOPBIX MOKHO
HalTH MOJE3HyIo Ul Kypca MH(QOpMAIUIO, B T.4. CTAaTUCTUYECKHUE WU CIIPABOYHBIC JAaHHBIE, ydeOHBIE
MaTepuabl, OHJIaiH KypChl U T.1.

Tabnua 7.4— IlepeueHb COBpeMEHHBIX MTPO(ecCHOHANBHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX
CIIPaBOYHBIX CUCTEM

Ne HaunmeHnoBanue npogeccuoHAILHON 0a3bl JaHHBIX, Hoctyn k pecypcey (yaajJeHHbIH J0CTYI € yKa3aHUEeM
B HH(OPMANMOHHO-CIIPABOYHOI CHCTEMBbI CCBLJIKH/IOCTYII M3 JIOKAJTbHOH CeTH YHHBEPCUTETA)
1 2 3
1 basa naHHBIX CTAaHIAPTOB M PETIIAMCHTOB https://www.rst.gov.ru/portal/gost/home/standarts
POCCTAHIAPT
2 IepeyeHp nTpodecCHOHANBHBIX 0a3 JaHHBIX U https://cyberpedia.su/21x47¢0.html
nH(OPMALMOHHBIX CITPAaBOYHBIX CUCTEM
3 Karanor nartepHOB MpOEKTHPOBAHUS https://refactoring.guru/ru/design-patterns/catalog
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7. OBPA3OBATEJIBHBIE PECYPCBI IJIs1 UHBAJINJ1O0B U JIMIY C OB3

B tabnune 8.1 ykazan nepeueHb 00pa3oBaTeIbHBIX PECYPCOB, UMEIOMINX (OPMBI, aJaTHPOBAHHBIC
K OTPaHUYCHHMSM HX 3/0POBbS, a TAaKKE CBEICHHS O HAJUYUM CIICHHATIBHBIX TEXHHYECKUX CPEICTB
O6y‘-IeHI/I$I KOJUICKTUBHOI'O W MHAWBUAYAJIBHOTO ITOJIb30BaHMUA. HpI/I 3a110JIHCHHUU Ta6JII/II_[BI MOXECT 6LITB
UCIIONIb30BaHa MH(OPMAIHs, pa3MelleHHas B moapasaene «/locTynHas cpema» crenuaan3upOBaHHOTO
pa3zaena caiita HI'TY «Cenenus 06 o0pazoBaTenbHOU opranusarmmy» https://www.nntu.ru/sveden/accenv/

Tabnuma 8.1 - OOpa3oBarenbHbIe peCypChl A HHBATHIOB U ull ¢ OB3

Ne ITepeyens o6pa3oBaTeILHBIX PECYPCOB, CBeieHMsI 0 HAJIMYHH CTIENHAILHBIX TEXHHYECKHX CPEICTB
TIPUCTIOCOOIEHHBIX /ISl HCIOJIb30BAHMS 00y4YeHUsI KOJIEKTHBHOTO M MHAUBUAYAJIbHOTO
uHBaJMAaMu 1 Junamu ¢ OB3 NOJIL30BaHUS
1 OBC «KoHCYIBTaHT CTyICHTa» 03ByYKa KHHUT M YBEIMUEHUE MIpUPTa
2 3BC «Jlaub» crennarbHOe MOOMIIBHOE PUIIOKEHUE - CHHTE3aTOp PeuH,
KOTOPBI BOCIIPOM3BOAUT TEKCTHI KHUT M MEHIO HaBUTAINN
3 OBbC «OpaiT» Bepcus s cabOBHUIMIIAX

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOAUMOE JJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA IO JUCHUIIJIMHE

JI1sl KOHTaKTHOM M CaMOCTOSTEIIEHOW paboThl 00YJatONINXCsl BBIICIICHBI TOMEIICHHUSI, OCHAIIIEHHBIC
KOMIIBIOTEPHON TEXHUKOM C MOJKII0YeHHeM K ceTu "MHTepHeT" u o0ecnieueHrneM JOoCTyIa B SJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENBHYIO CPEly OpraHU3aIHN:

— 3] JIEKTPOHHO-MH(POPMAIIMOHHBIX pecypcoB (aya. 2210 — 11 kommbroTepos, aya. 6119 — 9

KOMITHIOTEPOB);
—  UHWTalbHBIN 3a]1 OTKPBITOro JocTyna (aya. 6162 — 2 xomneroTepa);
- ayn. 2303, 2202, obopynoBanubie Wi-Fi.

[Tepeuens MaTepHabHO-TEXHUYECKOTO O0ecTeueHus, HeOOXOIUMOTO AJIs peann3alii IPOrpaMMBbI
OakanaBpuaTa JJis CTYJACHTOB OYHOTO OOYUEHHsI, BKIFOUAET B C€0s1 KOMITBIOTEPHBIE KJIACCHI

1. Ayo. 4403 kagpeopwr «Hngpopmamuka u cucmemsl ynpagieHus» - 1a00pamopus
Ilpozpammuposanua ACO u 'y
KommnbroTepsl, OCHaIeHHbIE HEOOXOIMMBIM OOOPYAOBAaHUEM, TEXHWYECKHMH M 3JIEKTPOHHBIMU
CpeACTBaMU O0Y4YEHHUsI U KOHTPOJIS 3HAHUH CTYJAECHTOB:

- 10 APM (TepMuHaioB);

- MynbTUMenuiHbIN npoektop Vivitek H 1180,

- akpaH HacTeHHbIt LMP 100109,

- cereBas kynosbHas PTZ-kamepa AXIS M5014.

[Takets! [1O (MM1I€H3MOHHOE):
- Dr.Web (¢/H H365-W77K-B5HP-N346 ot 31.05.2021),

- MATLAB R2008a DVD KIT-WIN & UNIX/MAC (Ne nunensun 527840, Ne 3akaza 2035235

Softline ot 05.05.2008).
[Makets! I1O (pacmpocTpaHsiemMoe 1o cBOOOAHOM JTUIIEH3UN):

- Apache OpenOffice;

- Eclipse (https://www.eclipse.org/)

- git (https://git-scm.com/)

- Microsoft Visual Studio 2017 Community Edition
(https://visualstudio.microsoft.com/ru/vs/community/)
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2. Ayo. 4408 kageopvr «Hnugpopmamura u cucmemsl ynpasieHus» - 1adopamopus
Hugpopmayuonnvix mexunonozuil.
Kommbrotepsl, ocHallieHHble HEOOXOTUMBIM O0OpPYJOBaHMEM, TEXHUYECKUMH U 3JIEKTPOHHBIMU

CpeAcTBaMU O0YYEHHUsI M KOHTPOJIS 3HAHHUH CTYACHTOB.

- 8 pabouunx mecT Ha 6a3e ToHKuX KiaueHToB DellWise,

- MyJapTUMeauiHbINA poekTop BenQ PB6240,

- HoyTOyK Lenovo V130-151KB,

- CTeHJ JJIs U3YYCHHUsSI aBTOMAaTHUYECKUX CUCTEM yrpaBieHus Ha 6a3e 61oka MyRio ¢ FPGA mox
ynpasieHuem LabView.

[Takets! 10O (murieH3UOHHOE):
- Dr.Web (c¢/n H365-W77K-B5HP-N346 ot 31.05.2021).

[Takets! 11O (pacnipocTpaHsieMoe 110 CBOOOJHOM JTULIEH3UN):

- Apache OpenOffice;

— Linux Ubuntu 20.04 (https://releases.ubuntu.com/20.04/)
- git (https://git-scm.com/)

- Microsoft Visual Studio 2017 Community Edition

(https://visualstudio.microsoft.com/ru/vs/community/)

Taxxke, I CaMOCTOSITEIIBHONH pabOThl OOYYAIOIIUXCS BBIJCIICHBI IMOMEIICHUS, OCHAIIEHHBIC
KOMIIBIOTEPHON TEXHUKOM C MOJKII0YeHHeM K ceTu "MHTepHeT" u o0ecnieueHrneM JOoCTyIa B SJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATEIBHYIO CPEely OpraHU3alUu:

Tabnuma 9.1 - OcHaeHHOCTh ayTUTOPUIN U TIOMEIICHHM 111 CAMOCTOSITENIEHOM pabOThI CTY/IEHTOB

10 AUCHUIIIINHE

Ne HaumeHnoBanue
ayJUTOpHH U
noMeneHun aJis

OcHaleHHOCTh ayTUTOPHIi
TMOMeIIeHNH ¥ MOMeleHUil I
CaMOCTOSATEIbHOI padoThI

IlepeyeHb JUIEH3HOHHOTO MPOrPAMMHOTI0
odecreyeHms.
PeKkBU3HTHI MOATBEPKAAKIIET0 JOKYMEHTA

CaMOCTOATEILHOM
padoTsl
1 1 2 3
1 6421 KommiekT 1eMOHCTpaIHOHHOTO » Microsoft Windows7 (moamucka DreamSpark

y4eOHas ay TUTOpus s
MIPOBEJICHUS 3aHATUI
JIEKIIMOHHOTO U
CEMHHAPCKOTO THUTIA,
TPYIIOBBIX U
WHIUBUIYATbHBIX
KOHCYJIbTallUi,
TEKYIIET0 KOHTPOJIS U
IIPOMEKYTOUYHOHN
arrectanuu, r. HukHmit
Hogropon, Kazanckoe 1.,
12

00opyIOBaHUS:

e TIK, ¢ BeIXO/IOM Ha
MYJIbTUMEIUIHBIA IPOEKTOpP, Ha
6aze AMD Athlon 2.8ru, 4 I'0
03V, 250 I'b HDD, monuTOp
19” — 1mr.

* MynbTUMEIUHHBIN IPOEKTOP
Epson- I m;

e OkpaH — | mr.;

Habop yueOHO-HATTIS THBIX

rocooui

Premium, gorosop NeTr113003 ot 25.09.14)

» Gimp 2.8 (cBobonnoe I10, munensus GNU
GPLvV3);

* Microsoft Office Professional Plus 2007
(manensust Ne 42470655);

» OpenOffice 4.1.1 (cBoGoanoe I10, nuieH3us
ApacheLicense 2.0)

» AdobeAcrobatReader (FreeWare);

 7-zip anst Windows
(cBoboaHOpacnpoctpansiemoe 10, nuneH3ues
GNU LGPL);

Dr.Web (c¢/mH H365-W77K-B5HP-N346 ot
31.05.2021).

25



https://releases.ubuntu.com/20.04/
https://git-scm.com/

6543 * IIpoexrop Accer — lur; * Microsoft Windows 7 (moxmucka DreamSpark

KOMITBIOTEPHBIM KJIACC - « TIK na 6a3e IntelCoreDuo 2.93 Premium, gorosop Ne Tr113003 ot 25.09.14);

nomenienne miss CPC, ITn, 216 03V, 320 I'6 HDD, * Microsoft Office (mumen3us Ne 43178972);

KypCOBOTO MoruTOop Samsung 19* — 11 .. + Adobe Design Premium CS 5.5.5 (numensus

MIPOEKTHPOBAHUS [IK nmogxiroueHs! K ceTH Ne 65112135);

(BBITIOJTHEHHSI KYPCOBBIX «HTEpHET» U 06CCTIEINBAIOT + Adobe Acrobat Reader (FreeWare);

pabot), r. Hmxanit JOCTYTI B 3JICKTPOHHYIO * 7-zip mnst Windows

Hogropon, Kazanckoe 1., HHPOPMAIUOHHO- (cBobomHOpacnpoctpansemoe [10,

12) 00pa30BaTEeIBHYIO CPEIy munensuest GNULGPL);

YHHUBEpCHUTETA * Dr.Web (c/m H365-W77K-B5HP-N346 ot
31.05.2021)
» KoncynsranTtlImtoc(I'TIZ] Ne
0332100025418000079 ot 21.12.2018);
Gimp 2.8 (cBoboxnoe I10, mumieH3us
GNUGPLV3)
4.
9. METOANYECKHUE PEKOMEHJIAIIMU OBYYAKOHIUMCA 1O OCBOEHHUIO
JUCIHHUIIINHBI

10.1 O0mue MeToAMYECKHE PEKOMEHAANUM I 00y4aIOIIMXCH M0 OCBOCHHMIO JAUCHHUIIMHBI,
o0pa3oBaTe/ibHbIEC TEXHOJIOTHHU

JlMcuuIUIMHA pealn3yeTcss IMOCPEJICTBOM IPOBEAECHUS KOHTAKTHOW paboThl ¢ OOydyarolMMUCS
(BKJIIOYAsl IPOBEJACHHUE TEKYILIErO0 KOHTPOJI YCIEBAEMOCTH), CAMOCTOSITENIbHON paboThl 00yyaroImuxcs U
IIPOMEXKYTOUHOM aTTECTALNH.

[Ipu npenogaBaHMM JUCHMIIMHBI «AHaIM3 OOJBIIMX JAHHBIX», UCHOJIB3YIOTCS COBPEMEHHbBIE
o0pa3oBaTeNbHbIE TEXHOJOIMH, II03BOJIAIONIME IOBBICUTh AKTUBHOCTh CTYJIEHTOB IIpU OCBOCHUHU
MarepHuaia Kypca M MpeJoCTaBUTh UM BO3MOXKHOCTH 3()(PEKTHBHO peann3oBaTh Yachl CAMOCTOSTEIHLHOU
paboTHL.

Bech neKIMOHHBIM MaTepuan Kypca CONPOBOXKIACTCSI KOMIIBIOTEPHBIMU IPE3EHTALUSIMU, B
KOTOPBIX HArjsAHO IPENOAHOCATCS MaTepuall pa3jiNyuHbIX pas3fesioB Kypca M 4YTO J1aeT BO3MOXKHOCTh
0o0CYIMTh MaTepHall CO CTYAEHTaMHM BO BpeMsS UTEHMs JIEKIMH, aKTUBHPOBATh UX AEATENbHOCTb HpU
OCBOGHMM MaTepuaya. OJEKTPOHHblE MaTepuanbl JIEKUUH B MEpPHOA JUCTAHLMOHHOTO OOYy4YeHHs
OTIIPABISAIOTCS MO 3JIEKTPOHHOW MOYTE Ha aJpeca IPYII U MOTYT OBITh MOJYYEHBI 10 YTEHUS JEKIUH U
popaboTaHbl CTYIEHTAMHU B X0/1€ CAMOCTOSITEIbHON PabOTHI.

Ha nexnusx, npakTUYECKUX 3aHATUAX PEAIN3YIOTCS HHTEPAKTUBHBIE TEXHOJIOTUH, IIPUBETCTBYIOTCS
BOIPOCHl U OOCYXACHUSI, MCIONb3YETC JIMYHOCTHO-OPUEHTUPOBAHHBIN MOJXO0J, TEXHOJIOTHUS pabOThl B
MaJIbIX TpYIIax, YTO MO3BOJSET CTYJIEHTaM IpPOSBUTH ce€0s, MOJYYUTh HABBIKM CAMOCTOSITENBHOTO
W3Yy4EHHUs MaTepuasa, BBIPOBHATH YPOBEHb 3HAHUI B IPYIIIE.

Bce Bompockl, BOHHMKIIME MPU CaAMOCTOSITENIbHOM paboTe Haj IOMAIlHUM 3aJlaHueM, MOJpOOHO
pa3buparoTcs Ha MPaKTHUECKUX 3aHATHAX M Jekuusax. [IpoBoasTcss WMHAMBHIYyalbHbIE W TPYIIOBbIE
KOHCYJIbTAllUM C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHI: 3JEKTpPOHHAs IOuTa,
MecceHKepbl, Zoom, Discord.

WNHunuupyeTcst akTUBHOCTh CTYJEHTOB, IMOOLIPSIETCS 3aJjaHue JIIOObIX BOINPOCOB IO MaTepuany,
NPAKTUKYETCS WHAWBUAYAJIbHBI OTBET HAa BONPOCHl CTYIEHTA, PEKOMEHIYIOTCS METOJbl YCIEIIHOTO
CaMOCTOSITENILHOTO YCBOEHHS MaTepuaia B 3aBUCUMOCTH OT YPOBHSI €0 0a30BOM MOATOTOBKH.

Jnist OLIeHKM 3HAaHUM, YMEHUH, HAaBBIKOB U YPOBHS C(HOPMUPOBAHHOCTH KOMIETEHIIUN IPUMEHSIETCS
TpaJMLMOHHASI CHCTEMa KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH CTYAEHTOB B MPOIECCE TEKYIIETO KOHTPOJIS.

[IpomesxyTouHas aTTecTanus NPOBOIUTCS B GOpMe IK3aMeHa C yUETOM TEKyIleH yCIIeBaeMOCTH.

PesyabTar o0O0y4yeHusi cuyuTaercsi C(POPMHUPOBAHHBIM Ha IMOBBIIICEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJEp)KaHUE Kypca OCBOEHO NOJHOCTBIO. Ilpum ycTHBIX coOeceoOBaHUSAX CTYJEHT
MCYEPIBIBAIOIE, IOCIIEI0BAaTeIbHO, YEeTKO M JIOTMYECKH H3JlaraeT y4yeOHbIl Marepuali; CBOOOJIHO
CIpPABISETCS C 3aJaHUsAMH, BONPOCAMM, HCIOIB3YET B OTBETE JOMNOJHUTENbHBIM Marepuan. Bce
MPETYyCMOTPEHHBIE pabodueld y4eOHOM TpOrpaMMoOl 3a7aHUsl BBIIOJTHEHBI B COOTBETCTBHU C
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yCTaHOBHCHHBIMI/I TpCGOBaHI/IHMH, CTy,Z[eHT CHOCOGGH aHaJII/ISI/IpOBaTB HOHy‘ICHHBIe p€3y.]IBTaTI:I, HpOHBHHCT
CaMOCTOSITEJIBHOCTD TIPH BBITIOJIHCHUH 3aIaHH.

Pe3yabraT o0OyueHusi cuuTaercsi Cc(pOPMHPOBAHHBIM HAa TOPOrOBOM YpPOBHE, €CJIHU
TEOPETHYECKOE COJIEP)KAaHME Kypca OCBOSHO IOJHOCTHIO. [lpm yCTHBIX coOecenoBaHUSAX CTYIEHT
MOCJIEIOBATEIbHO, YETKO M JIOTUYECKHU W3Jaraer Y4yeOHBIM MaTepuall; CHpaBIAECTCS C 3aJlaHUsIMHU,
BOIIPOCAaMH, TPEOYIOIIUX MPUMEHEHUS 3HAHHWK; BCE NPEIYCMOTPECHHBIE pabouel yuyeOHOW MporpaMMoin
3aJaHUsI BBIIIOJIHCHBI B COOTBETCTBHU C yCTaHOBJIeHHBIMI/I Tpe60BaHI/I$IMI/I, CTYI[CHT CHOCO6CH
aQHAJIM3UPOBATH MOJIYYCHHBIC PE3YIIBTATHI; IPOSIBISET CAMOCTOATEILHOCTD IIPH BBIMOJIHEHUH 3aIaHUN.

Pe3yabTaT 00y4yeHnusi cuutaercs HechopMHUPOBAHHBIM, €CIIM CTYJICHT MPHU BBITIOJIHEHUH 3aJaHUN
HE JIEMOHCTPUPYET 3HAaHWUW yd4eOHOTO Marepuana, IONyCKaeT OIMUOKH, HEYBEPEHHO, C OOJBIIMMH
3anyI[HCHI/I$IMI/I BBIINIOJIHACT 3aJaHus, HE I[CMOHCTpI/IpyeT HGO6XOI[I/IMLIX YMGHI/II;'I, Ka4uC€CTBO BBIITOJITHCHHBIX
3aJIaHU HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHHUSAM, KAQ4€CTBO WX BBHIMOJHEHHUS OICHEHO YHCIIOM
0aJTOB HUXKE TPEX MO OLEHOYHOU CUCTEME, YTO COOTBETCTBYET IIOPOTrOBOMY YPOBHIO.

10.2 MeTroauyeckue yKa3aHus 1JIsl 3aHSATHI JIEKIITMOHHOT0 THIIA

JlekMOHHBI KypC TMpeArnojiaraeT CHUCTEeMATHU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMaTUYECKOT0 TUTaHa. B X0/1e JICKIIMOHHBIX 3aHATHI PacKPBhIBAIOTCS 0a30BbIC BOIIPOCH B PaMKax KaKJIou
TeMbl nucuuiuivibl (Tabmuist 4.4, 4.5, 4.6) . O003HaYAIOTCS KITFOYEBBIE aCIEKTHI TEM, a TAKXKe JIEJIAl0TCs
aKIIEHThl Ha HauOollee CJOXKHBIE M BAaKHBIE MOJIOKEHUS H3yd4aeMOro Marepuana. MaTepuambl JIEKIHi
SABJIAKOTCA OHOpHOI71 OCHOBOI71 IJIA IIOATOTOBKH 06yqa}0m1/1xcsl K HpaKTI/I‘-IeCKI/IM 3aHATUSAM U BBIITOJIHCHUS
3a/laHuil CaMOCTOSITENIFHOM pabOThl, @ TaKkKe K MEpPOMNPHUATHUSAM TEKYIIErOo KOHTPOJIS YCHEBAEMOCTU U
HpOMC)Ky’l'O‘-IHOfI arTeCcTaunu 110 JUCIOUIIIINHC.

10.3 MeToan4yeckue yKa3aHHus M0 OCBOCHUIO JIMCHMILIMNHBI HA J1a00PATOPHBIX padoTrax

[ToaroToBky K Kaxmoi jgabopaTopHOil pabOTe CTYAEHT JOKEH HayaTh C 03HAKOMJICHHSI C TUTAHOM
3aHATHS, KOTOPBIH OTpaXkaeT coJep)KaHWe MpeIIoKeHHOH TeMbl. Kakmas BwImoaHeHHas pabora ¢
0(OPMJIIEHHBIM OTYETOM MOJIJICKHUT 3aIUTE Y IPETO1aBaATEIIs.

[Tpu oneHMBaHUM 1a0OPATOPHBIX PAOOT YUUTHIBAETCS ClIEAYIOIIEe:

— KadeCTBO BBIITIOJIHCHUA HpaKTquCKOfI qacTu pa6OTI)I U CTCIICHb COOTBCTCTBUA p€3y.]H)TaTOB pa6OTI)I
3aJIaHHBIM TPEOOBAHMSM;

- KadecTBO 0(pOopMIIEHHUs OTUYETa 110 paboTeE;

- KayecTBO YCTHBIX OTBETOB Ha KOHTPOIBHBIE BOMPOCHI MIPH 3aIIUTE paOOTHI.

10.4 MeToauyeckue yKa3aHHs 10 OCBOCHUIO TMCUMILIMHBI HA MPAKTHYECKUX 3aHATHAX
[IpakTUueckue 3aHATHS 110 AUCIHUIUIMHE HE MPEYyCMOTPEHBI

10.5 MeToanyeckue ykazaHus 10 OCBOCHHUIO JMCHMILIMHBI HA KyPCOBOii padore
Kypcogas pabora He mpeaycMOTpeHa YIEOHBIM TIJIAHOM.

10.6 MeToauyeckue yKa3aHusl 0 CAMOCTOSITEILHOW padoTe 00yyaommxcsi

CamocrodarenbHas paboTa o0ecrieynBaeT MOArOTOBKY OOYYalOIIEerocss K ayAUTOPHBIM 3aHATHSIM U
MEPONPUITUSIM TEKYIIEro KOHTPOJII M IPOMEXKYTOUHOH aTTecTalud IO H3y4yaeMOM JUCHMILIMHE.
Pe3ynbTaThl 3TOI MOATOTOBKM MPOSBIAIOTCS B aKTUBHOCTH OOYYAOLIEroCs HAa 3aHATUSAX U B KayecTBE
BBIMIOJTHEHHBIX MPAKTUYECKUX 3aJaHUIN U IpYTUX (GOPM TEKYIEro KOHTPOJIS.

[Ipu BBITONHEHMM 33JaHUN [UIA CAMOCTOSITENBHOW paboThl pEKOMEHAYEeTCs MpopaboTKa
MaTepHaJIOB JIEKIUA MO KaXIO0M NMPOHIEHHOM TeMe, a TaKKe HM3y4YEeHHE PEKOMEHAYEMOMW JINTEepaTyphl,
npejcTaBieHHON B Paznene 6.

B mporuecce camocToATebHOW pabOTHI MPU U3YYEHUH TUCLUIUIMHBI CTYIEHThl MOTYT padoTaTh Ha
KOMITbIOTEPE B CHEIMAIM3UPOBAHHBIX ayAMTOPUAX UL CAaMOCTOSATENbHONW paboThl, yka3aHHbIX B Paznene
9. B aynuropusx umeeTcsi 10CTyn 4epe3 MH(GOPMalMOHHO-TEJIEKOMMYHUKAIMOHHYIO ceTh «VHTepHEeT» K
9JIEKTpOHHON HMH(OpMarmonHo-o0pa3oBatenbHol  cpeae  yHuBepcutera (DUOC) u  27eKTpOHHOM
6ubmuoreynoit cucreme (OBC), Toe B 3JIEKTPOHHOM BHJIE pacloyiaratoTcsi ydeOHble U y4eOHO-
METOJAMYECKHE MaTepualbl, KOTOPbIE MOTYT OBITh HCHOJB30BAHbI JUIsI CaMOCTOSITEIbHON paboOTHl IpU
W3YYE€HUHU JUCLIUILINHBIL.
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10. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCHUITJINHBI
11.1 TunoBble KOHTPOJbHbIC 33JaHUSI WIH HHbIE MAaTePUAJIbl, HEOOXOAUMbIE JJI51 OLEHKH
3HAHMH, YMeHHIi, HABLIKOB H (MJIH) ONBITA B X0/le KOHTPOJIS TeKYIlell ycrneBaeMoCTH

I[HSI TCKYIIECTO KOHTPOJIA 3HAHUHU CTYACHTOB IO AWCHUIUIMHE IMPOBOAUTCSA KOMIIJIICKCHAA OLCHKA
3HAHUH, BKITIOYAIOIIAs
- 3aIUTY J1a00PaTOPHBIX PabOT.

10.1.1. TunoBele 3aganust It Ta0OPATOPHBIX PaboOT
TunoBsie 3amanust UIsl JJAOOPATOPHBIX paOOT MPUBEACHBI B y4eOHO-METOIMYECKUX YKA3aHUIX IO
MIPOBEJICHUIO JTA0OPATOPHBIX PadoT.

11.2 TunoBble KOHTPOJIbHbIE 33/IaHUSI WIH HHbIE MaTepHaJibl, HEOOXOAUMBbIE IJIs1 OLEHKH
3HAHUM, yMEHHH, HABBIKOB U (MJIM) ONbITA B X0/1€ MPOMEKYTOYHOM aTTeCTAIUU MO JUCIUIINHE

11.2.1. 3amuTa KypcoBOro npoexkTa/ paboTsl

KypcoBas paGoTa He nmpeycMOTpeHa y4eOHbIM IIJIaHOM

11.2.2. 3auer 11 CTyaeHTOB OYHOM (POpMBI 00ydeHus B 8 ceMecTpe, UIsl CTyICHTOB OYHO-3a0YHON (hOPMBI
— B 9 cemectpe. [IpoBonuTCs B BUIE YCTHOTO COOECETOBAHMUS [0 TUIIOBBIM BOIpOcaM. THIIOBBIE BOIPOCHI
JUTSL IPOMEKYTOYHOU aTTecTanuy B GopMe 3a4eTa JJisi CTYIEHTOB BeeX (popM oOydeHHs:

1.

10.

11.

12.

13.

OcHoBHblE TOHATHSA: OOJIBLIME JlaHHblE, HayKa O JaHHbIX, aHaJIW3 JAHHbBIX, MAalIMHHOE
oOyuenune. OCHOBHBbIE 3Tanbl HM3BJICUCHMsS 3HAHUN M3 AaHHBIX. [Ipumepnl 3agau aHanuza
JTAaHHBIX.

CTpyKTypUpOBaHHbIE M HECTPYKTYpPUpPOBaHHbIE NaHHble. KareropuasibHble M HENpepbIBHbIE
nepeMeHHble. MeToapl 0TOopa MpU3HAKoB (epeMeHHbIX). bubnuoreka pandas: 00beKTHI Series
u DataFrame.

OOpaboTka JaHHBIX: TOWUCK MPOIYIIEHHbIX 3HAYEHUI, OCHOBHBIE METOABI 00PadOTKHU
NPOMYIIEHHBIX 3HAYeHUH, 00pabOoTKa MPOMYIIEHHBIX 3HaYeHUH ¢ MOMOIIbI0 pandas, IOUCK U
yaalieHue TyOonupyromuxcs 3Ha4eHuit B pandas.

OO0paboTka JaHHBIX: OMHMCATENIbHbIE CTATHUCTUKHU, MOUCK aHOMAIUN (BKJIIOYAs THCTOIPaMMBbI,
AIUKOBbIE JUAarpaMMmbl, SJ€pHbIE OIEHKM IUIOTHOCTH), aHaliu3 BBIOPOCOB M ILIYMOB.
Hopmanusanus u crangapTu3anns JaHHbIX.

Busyanuzanus 1aHHBIX: BUIBI TpaduKoB U quarpamMM. OCHOBHBIE MHCTPYMEHTBI BU3yaIu3alluu
naHHbIX B Python.

Maremaruka B Data Science: OCHOBHbIE TOHSITHSI, TPaJUEHTHBIN CIIYCK.

Marpuunsie npeoOpa3oBaHusl, BEKTOPbI, (YHKLUHU PErPECCUU.

KnacTepHblif aHann3: nepapXxuueckuil KIIaCTEPHbIN aHalu3, TOCTPOCHUE JEHIPOTrPAMM, METO/IbI
K-cpennux. Kinacrepusiit ananu3s B Python.

MainHHoe oOy4yeHHe: OCHOBHbIE MOHATHUSA, 3a7aud, KOTOPbIE MOXHO PEIIUTh C MOMOUIBIO
MAIIMHHOTO O00yd4eHUs. AJTOPUTMBI MAIIMHHOTO OOy4YeHHsI C y4yuTelneM U 0e3 yduTens
(nepeuncnuts). MaCTpyMenTH Python, ncnonbs3yeMbie B MaImmHHOM O0yYEHHH.

MaiuHHOe 00ydeHue: JTanbl MojenupoBanus. OTOop MpU3HAKOB HA OCHOBE MojeiH. OlueHka
KayecTBa IMOCTPOCHHBIX MOJIEJIEH.

MammHHOe oOyueHue: aHcaMOiau anropuTMoB. CriocoObl peanu3anuu aHcamOield Ha s3bIKe
python.

3agava Kiaccu(UKalMU: TOCTAaHOBKA 3ajjaud, NMpUMeEp Mojeneil, MoHsTHe mnepeol0ydyeHus,
OIICHKA KauecTBa KjacCU(pUKaLMU, TOHKas HaCTPOilKa MOJIEIH.

3amaua perpeccuu: MOCTaHOBKA 3a/a4M, NMPUMEp MoJelsel, MOHATHE Mepeo0ydeHus, OleHKa
KauecTBa Kiaccu(uKaIii, TOHKash HAaCTPOWKa MOJICIH.
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14. Heiiponnsle ceTu: 0a30Bble MOHATHSA, OTIMYUS HEHpOCeTe OT KIACCHYECKUX METOI0B
MalTuHHOTO OOYy4CHHUS.

15. Heiiponnsie ceTu: 00y4eHHE C yUUTENIEM, 3a/1a4a KiIaccu(huKaum.

16. Heiiponnsie ceTu: oOydeHue 0e3 yuuTens, 3a1ada KiIacTepru3aiu.

17. Heiiponnsie ceTu: 00y4eHHE C MOAKpeIuieHueM. AHCaMOJIN HEUPOHHBIX CETEH.

18. Heiiponnble cetu: Kiaccuukanus H300paKeHUH, CeMaHTHYecKas CerMeHTalus, 3ajgada
00paboTKH TEKCTA.

19. PexomennarenbHble cucteMbl. OCHOBHBIE ITOJIXObI K IOCTPOCHUIO PEKOMEH/IaTENIbHBIX CUCTEM.
[TpuMepbl peKOMEHIATEIbHBIX CHCTEM.

20. UuctpymenTs! BigData: ocHOBHbBIE HHCTPYMEHTBI M UX IPUMEHEHHE.

11.2.3. Dx3ameH mJisd CTyIEHTOB O4YHOW (hOpMBI 00y4YeHUsS B 7 ceMecTpe, JJIA CTYJACHTOB OYHO-3a0YHOM
dopmel — B 8 cemectpe. [IpoBoauTcst B BUE YCTHOTO cOOECETOBAHUS IO TUIIOBBIM BOIIPOCAM.

TumoBeie BOMPOCHI Ui MPOMEKYTOUHOW aTTecTanud B (opMe SK3aMeHa ISl CTYIEHTOB BceX (opm
00y4eHus:

1. IlousTHe OONbLIAE TAHHEIE.

2. «KuW3HEHHBI UKD IPOCKTA M0 AHATTUTHKE OOJBIINX TAHHBIX.

3. Koppemsauus. Perpeccuonnbiii ananms.

4. TlpuMepsl UCTIOIB30BAHUS KOPPEISIIIAHA B 00JIACTH OOJIBIITNX JaHHBIX.

5. 3anmaum B 00acTH OOJBIINX JAHHBIX, PEIIAEMbIC METOJIOM PErPECCHOHHOTO aHAIIN3A.

6. IlocraHoBka 3amaun KiIacCU(UKAIIH.

7. TlocraHoBKa 3a/jauu KiIacTepU3alInH.

8. 3amaua mocTpoeHUs aCCONMATUBHBIX TPABHIL.

9. Poub s361KOB TIporpammupoBanus Python u R B aHanuTrke OOJNBIINX TaHHBIX.

10. Heo6xomuMbIii HaOOp OUOIHOTEK.

11. Meroabl TpeABapUTEIBLHONM IMOATOTOBKH JAaHHBIX. MHCTPYMEHTBI M METObl BH3YyaJIM3alluU
JAHHBIX.

12. O6paboTka TEKCTOB C TMOMOINBIO TIYyOOKHX Heipocereld. [loaroroBka TekcTa, BEKTOpPHBIE

npencrasienus word2vec u GloVe
13. PexyppeHTHBIE HEHPOHHBIE CETH JUIsl 00pabOTKH TEKCTOB
14. OngHOoMepHBIE CBEPTOUYHbBIE HEMPOHHBIE CETH I 00pabOTKU TEKCTa
15. IToaHOCBS3HBIE U PEKYPPEHTHBIE HEHPOHHBIE CETH JUIsI TPOrHO3UPOBAHMS BPEMEHHBIX PSZOB
16. IlpsiMbIe ¥ cBepTOYHBIE HEHPOHHBIE CETH [T 00paOOTKH ayIHO CHTHAJIOB
17. I'enepaTuBHBIE MOJIETH HA OCHOBE aBTOKOMPOBIKOB
18. I'enepaTHBHBIE COCTA3ATEIBHBIE CETH
19. PexomennarenbHble cUCTEMbl. MeTO/IbI CO3aHUsI PEKOMEHIATENbHBIX CUCTEM.
20. TTapagurma MapReduce. Ee peanmzanust Hadoop.
21. IIpobnema nepeoOyuenus. Perynspusarus.
22. Heiiponnsle ceTn. MaImHa OMIOPHBIX BEKTOPOB.
23. Hayunble npo6siembl B 00J1aCTH OOJIBIINX JAHHBIX

B nonnom obweme onieHOUHBIE CpelCcTBa UMeroTcs Ha Kadenpe «MHpopMaTHka U CUCTEMBI YIPABICHUSY.
O1neHOYHBIE CPENICTBA MOTYT OBITH MOJIYYEHBI 110 TPEOOBAHUIO.
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YTBEPXAIO:
Hupexrop nncruryra UPUT

MsxkunabkoB A.B.
« ” 2021 r.

Jluer akTyaau3anuu padodeil mporpaMMbl JUCHHILTHHBI
«b1.B.OJ1.15 Aranu3 00JbIINX JTAHHBIX»
UHJIEKC 110 YIeOHOMY IUIaHy, HAUMEHOBAHKE

JUTSl IOATOTOBKY 0aKAJABPOB/ CICIIUATNCTOB/ MaruCTPOB

Hanpasnenne: 09.03.01 MHpopMaTHKa ¥ BEIYUCIUTENbHAS TEXHUKA

HanpaBieHHOCTh: UHTe/IeKTYyalbHbIe CHCTEMbI 00pa0OTKH HHGOPMAIIMY M YIIPABICHUS
®opma 00ydeHHs ouHas

I'ox Hauama moarorosku:2021

Kypc 4

Cemectp 7, 8

B paGouyto mporpammy He BHOCSTCA u3MeHeHwus. [Iporpamma aktyanusupoBana mis 2021 r.
Havaja MoJroTOBKH.

Pa3zpabotuuk (n):  barupos M.b.

~ (®UO, yueHas CTeneHb, y9€HOE 3BaHKE) « » 20 r
PaGouas mporpamma nepecMoTpeHa u oo0peHa Ha 3aceTaHuN Kaq)enp; ncy
pOTOKOJ Ne OT «__ » 20 1.
3aenyromnuit kageapoit UCY Tumodeera O.I1.

JIncer akTyaM3auuu NPUHAT HA XpPaHeHHe:

3aBemyromuii Beimyckaronieit kapeapoit UCY « » 20 1.

Metomnueckuii otaen YMYVY: « » 20 T
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