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AHHOTAIMA

paboueii mporpaMmmbl y4eOHOM JUCHUIINHbI
b1.B./IB.04.01 «IlapcuHr u npegodpadoTka JAHHBIX HA HHOCTPAHHOM SI3BIKE)»

JJIS1 HOATOTOBKH 0akasaBpoB no HanpasJjeHuio 09.03.02 «MupopmanuoHHbie
CHCTEMbI U TEXHOJOTHMI> 10 HANPABJEHHOCTH bosiblIne 1aHHbIC H MALIMHHOE
o0yuyenmne (Machine Learning & Big Data) u

eab ocBoenusi nucummuiudbl: Lensto nuctuminael «[lapcunr u npegodpa-
0OTKa AaHHBIX HA HHOCTPAHHOM A3LIKC)» ABJIACTCA OCBOCHHC CTYACHTAMH TCOPETHUYUC-
CKUX M MPAaKTHYECKUX 3HAHUM U MpUOOpEeTEeHUE YMEHU U HaBBIKOB B 00JACTH MPO-
BCACHUA AHAJIUTUYCCKOTO HCCICAOBAHUA C IPHUMCHCHUCM TEXHOJIOTUH OOJIBIINX
JAaHHbIX, d TAKXKC OCYHICCTBIIATH ACJIOBYHO KOMMYHUKAIIUIO B yCTHOfI U MUCBMEHHOU
dbopmax Ha pyCCKOM M MHOCTPAHHBIX SI3bIKAX.

MecTo AUCHMIUVIMHBI B Y4eOHOM IIaHe: BKJIOYCHA B 4acTh, (POpMHUpPYyEMYIO
y4acTHUKaMU O0Opa30BaTENIbHBIX OTHOIICHUH (AMCIUIUIMHA MO BBIOOPY) y4eOHOTrO
Tu1aHa no HampasiaeHuto noaroroku 09.03.02 «MudopmanmoHHbIE CUCTEMBI U TEX-
HOJIOTHUN».

TpeﬁoBaHnﬂ K pe3ydabTaTaM 0CBOCHHUHA NUCHUIIJIMHBI: B PE3YJIbTATE OCBOC-
HUSl TUCHMIUIMHBI (POPMUPYIOTCS Clieayrolue KoMneTeHuuu (muaukaropsl): YK-4
(YK-4.2, YK-4.3), [IKoc-9 (ITKoc-9.1, TTKoc-9.2, [TKoc-9.3).

KpaTtkoe coaepxkanue 1MCUMIINHBI:

[TonsiTue mapcunra naHHbIX. BeO-ckpeiinuara. CriocoObl MapcHHTra JTaHHBIX.
bubnuoTeku i MapcuHra AaHHBIX JUIS SI3BIKOB mMporpammupoBanus R u Python.
Bo3MmoxxHOCTH ImapCuHra JaHHBIX. C(l)epbl IMPUMCHCHU IMapCHUHI'a JAaHHbIX. HUcnions-
3oBanue napcunra nanHeix B AIIK. IIpenBapurenbras o6padorka gaHHbIX. CTPYKTY-
PUPOBAHUC NAHHBIX. Hp€06pa30BaHI/I€ THUIIOB JAHHBIX. 3anoJHeHue IMPOITYyCKOB, COM-
muHT. KBanToBanue. Koneunsie kimaccel. PazOuenne Ha MHOXecTBa. PemakTupona-
HUe BbIOpocoB. CriaxkuBanue. Ilowck ayOIMKATOB M MPOTHBOPEYUN BO BXOJHBIX
naHHbIX. ['pynmupoBka. JlomonHenue manHbIX. 3ameHa. Kpocc-tabnuia. O0benune-
nue. [lapamerpsr noneit. PasrpynmupoBka. Céprka cton010B. CKOMB3AIIEE OKHO.
Cmusinue. Coenunenue. CoptupoBka. DunbTp cTpok. KoppensiuumoHHBIA aHaIN3.
Hacrtpoiiku Hopmanu3anuu. PasOuenue Ha MHOXKecTBa. HacTpolika IHWHEWHOU pe-
rpeccun. Jleranpubie HacTporku. OTOOP (akTOpoB U 3ammTa OT mepeodyueHus. F-
TECT. HpI/IMeHeHI/Ie dHaJiIn3a JaHHBIX K Hp606p330BaHHI>IM JaHHBIM.

The concept of data parsing. Web scraping. Data parsing methods. Data pars-
ing libraries for R and Python programming languages. Data parsing capabilities.
Scopes of data parsing. Using data parsing in APK. Data preprocessing. Structuring
data. Data type conversion. Filling in the gaps, sam-pling. Quantization. Final classes.
Splitting into sets. Editing outliers. Smoothing. Search for duplicates and contradic-
tions in the input data. Grouping. Data completion. Replacement. Cross table. An as-
sociation. Field parameters. Ungrouping. Collapse columns. Sliding window. Merg-
ing. Compound. Sorting. Row filter. Correlation analysis. Normalization settings.
Splitting into sets. Setting up a linear regression. Detail settings. Selection of factors
and protection against overfitting. F-test. Applying data analysis to transformed data.



O0mass Tpya0eMKOCTh JUCHMILIMHBI COCTABJISET. 3 3aUETHBIC €IUHUIIBI
(108 gacos).
ITpoMeKyTOYHBIN KOHTPOJIb: 3a4ET C OLIEHKOM.



1. lleab ocBOeHHUSI JUCHUILIHHBI

Henpto auctuminssl «llapcuHr n npenoOdpadoTka AaHHBIX HA MHOCTPAHHOM
A3BIKE» SABISIETCS OCBOCHHUE CTYACHTAMU TEOPETUYECKUX M NPAKTHYECKUX 3HAHUU U
NpUOOpETEHHE YMEHUI M HAaBBIKOB B 00JIACTH MPOBEACHHS aHATUTHYECKOTO HCCIIe-
JOBaHMS ¢ MPUMEHEHUEM TEXHOJIOTMI OOJBIINX JAHHBIX, & TAK)XKE OCYIIECTBIISTH Je-
JIOBYI0 KOMMYHHUKALIMIO B YCTHOW U MUCbMEHHOW (pOpMax Ha PyCCKOM M MHOCTpaH-
HBIX SI3bIKAX.

2. MecTo TMCUMILUIMHBI B Y4eOHOM mpouecce

Huctunnuaa «[lapcunar u npenoOpaboTka JaHHBIX HA MHOCTPAHHOM SI3BIKE)
BKJIIOYCHA B YacTh, (OPMUPYEMYIO YYaCTHHKaMH OOpa30oBaTENbHBIX OTHOIICHUH
(mucumIuinHa 1o BBIOOPY) yueOHoro tiaHa. ucnuruimHa «[lapcunr u npenodpadoT-
Ka JaHHBIX HA MHOCTPAHHOM SI3bIKE» PEaTN3yeTCs B COOTBETCTBUU C TPeOOBAaHUSMU
OI'OC BO, npodeccuonansioro cranaapra, OIIOIl BO u YueOHoro mnana mo
Hanpasienuto 09.03.02 «MupopmalmoHHble CUCTEMBI U TEXHOJIOT .

[IpenmecTByronMMu KypcaMu, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs
muctmnHa «IlapcuHr u mpego6padoTKa TaHHBIX HA MHOCTPAHHOM SI3BIKE) SIBIISTFOT-
cs1 «BBeeHne B KOMITBIOTEPHBIC HAYKW HAa MHOCTPAHHOM SI3bIKeY, «MaTeMaTHueCKui
aHanmm3», «MaTremaThdeckass CTaTUCTHKa», «Teopus BEpOSITHOCTEH», «AJITOPUTMHU-
3a1Msl U porpammupoBanuey, «OcHOBBI Hayku o naHHbIX (Data Science)», «AHanus
APKOHOMHUYECKUX JIAHHBIX C UCTOJIh30BAaHHEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEX-
HOJIOTHIl Ha HHOCTPAaHHOM $I3bIKE», AHAJIN3 HIKOHOMUYECKHX JAHHBIX C UCIOJIb30Ba-
HHEM COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJOTUIY, « XpaHWINILA U CUCTEMbI UH-
TEJIJIEKTYaJIbHOTO aHaIN3a JAHHBIX HA MHOCTPAHHOM SI3bIKE», « XpaHWIMILA U CUCTE-
MBI HHTEIIJIEKTYaJIbHOTO aHaJIN3a JAHHBIX).

Hucuunnuaa «[lapcunr u npenoOpaboTka AaHHBIX HA MHOCTPAHHOM S3BIKE»
SBJISIETCSl OCHOBOIOJIATAIOIEN [JIsl U3Y4YEHMs CIENYIOIIUX TUCLUIUIMH. «AIMUHU-
CTpUpOBaHUE WMH(OPMALMOHHBIX CHUCTEM», «MHOrOMEpHbIE CTATUCTUYECKUE METO-
IbD», «MeToabl HCKYCCTBEHHOTO MHTEIUIEKTay, «bobIire JaHHbIeY.

PabGouas mporpamma aucnmmumebl «IlapcuHr u mpemoOpaboTka MaHHBIX Ha
MHOCTPAHHOM $I3BIKE» JUIsl MHBAIMJOB U JIMI C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0POBBS pa3padaThIBACTCS WHAWBUAYAJIBHO C YIETOM OCOOCHHOCTEH mcuxodusnye-
CKOTO Pa3BUTHSA, WHIAMUBUAYAJIbHBIX BO3MOXHOCTEH M COCTOSIHUS 3JI0pPOBbS TaKUX
00yJaromuxcs.

3. [lepeyeHb MJIAHNMPYEMBIX Pe3yJIbTATOB 00YUYE€HHUsI 1O TUCUMILINHE,
COOTHECEHHBIX C MJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHMS 00pa30BaTe1bHOI
MPOrpaMMbl

OO6pa3oBarenbHBIC PE3yJbTaThl OCBOCHUS JUCIHUIUIMHBI 00YyYaroIIuMCs, TIPeI-
cTaBJIEHBI B TaOuIe 1.



4. CTpyKTYypa " coaepkanue JUCHUILIUHbI

4.1 PacnpenesieHue TPy10éMKOCTH AMCHMILJIMHBI 10 BUAAM padoT
110 ceMecTpam

O6mast TpyI0EMKOCTh AUCIUILIMHBI cocTaBisier 3 3ad.en. (108 wacoB), ux
pacmpezienieHne o BujaM padoT ceMecTpaM MpeACcTaBiIeHo B Tabmuie 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHUS YUeOHOM IMCIUTIUHBI

Tabnuua 1

Kon
KOMIIC-
TCHIIUN

Conepxxanue
KOMITIETEHINH (MU €€ 4acTh)

HNuaukaropel koMe-
TEHIIUHU

B pesynbrare n3ydeHus yaeOHOW JUCIMIINHBI 00yJarONUuecs JODKHBL:

3HaThb

yMEThb

BJIaJCTHh

VYK-4.2 VYwmers: npu-
MEHSTh Ha TPAKTHKE
JIEOBYI0  KOMMYHHU-
KalMio B YCTHOW U
MUCbMEHHOU (opMax,
METOIBl M HaBBIKU
JIEJTIOBOTO  OOIICHMS
Ha PYCCKOM W WHO-
CTPaHHOM SI3bIKaX

NPUMEHSTh Ha IPAKTHKE
JIEJIOBYI0 KOMMYHUKALIHIO
B cpepe paboTHI C Tap-
CUHI'OM U NpeaoOpaboT-
KOW JTaHHBIX B YCTHOM U
nuchbMeHHOM popmax Ha
PYCCKOM U HUHOCTPaHHOM
A3bIKaxX

VYK-4.3 Biagers:
HaBBIKAMU YTCHHUSA U
repeBojia TEKCTOB Ha
WHOCTPAHHOM  SI3BIKE
B Npo(heCcCHOHATTLHOM
OOIIlEHUH;, HaBBIKAMH
JICTOBBIX ~ KOMMYHH-
Kalluid B YCTHOU WM
NUCbMEHHOW  popme
HAa PYCCKOM U HHO-
CTpPaHHOM SI3BIKAX;
METOIUKOH  COCTaB-
JeHHUs] CYXKICHHS B
MEKINYHOCTHOM  JI€-
JIOBOM OOIIEHUN Ha
PYCCKOM W HWHO-
CTPaHHOM SI3bIKaX

HaBbIKaMU JIEJIOBBIX
KOMMYHUKAIUH B 00J1a-
CTH MapCUHTa JaHHBIX B
YCTHOU M MUCbMEHHOM
dbopmMe Ha pyCCKOM U
MHOCTPAHHOM $I3bIKaX

I1Koc-9.1 3uars:
MpeIMETHYIO0 00JIacTh

THUIIBI JAaHHBIX, HCTOYHUKHN
N METOJBI aBTOMAaTHU4C-




MIPUMEHCHHEM TE€XHOJIOTHiA
OONBIINX TAHHBIX

aHaJIM3a, TUIIBI 00JIb-
IIUX JaHHBIX, HCTOY-
HUKH ¥ METOJIbI M3-
BJIeUeHHS HH(pOpMa-
IIUU, TEOPETUICCKUE
Y TIPUKJIATHBIC OCHO-
BBI aHAJIN3a, TEXHO-
JIOTUU XpAaHEHUS U
00paboTKH, coBpe-
MEHHBIE METOJIbI U
WHCTPYMEHTATbHBIC
CpeIICTBa aHATN3a
OONBIINX JAHHEIX

CKOT'0 M3BJICYEHUS U H-
dbopManu, TeXHOJIOTHI
XpaHeHUs U 00paboTKH,
COBPEMEHHBIC METOIbI U
UHCTPYMEHTAJIbHBIC CPE/I-
cTBa npeao0paboTKu
OOJIBIINX TAaHHBIX

ITKoc-9.2 YMmers:
OIIEHUBATH COOTBET-
CTBHUE HaOOPOB JIaH-
HBIX 3aJ1a4aM aHaJIn3a
OOJIBIINX JaHHBIX;
HCII0JIb30BaTh MH-
CTPYMCHTAJIbHBIC
CpeJICTBA JIJIs U3BJIe-
YeHMsI, MpeoOpa3oBa-
HUS, XPaHEHHUS U 00-
pabOTKH JaHHBIX U3
Pa3HOPOIHBIX HCTOY-
HUKOB; pa3pabaThbl-
BaTh U OIEHUBATH
MOJIENTH OOJIBIITHUX
JAaHHBIX; aBTOMAaTH-
3UpOBATh MPOIIECC
aHanmu3a OOJBIINX
JTAHHBIX; BU3yaJIH3H-
pOBaTh pe3yNbTaThI
aHanu3a OOJIBIINX

UCII0JIb30BaTh UHCTPY-
MEHTAJIBHBIE CPE/ICTBA
JUTSI U3BJICUEHUS, TIPE00-
pa3oBaHusl, XpaHECHUS U
00pabOTKM JaHHBIX U3
Pa3HOPOHBIX UCTOYHH-
KOB.




JaHHBIX

[1Koc-9.3 Nmeth
HaBBIKU: BBEIOOPA HC-
TOYHHKOB JTAaHHBIX,
OILICHKU COOTBETCTBHUS
Habopa TaHHBIX
MpeaMETHOM 00IacTi
U 3aJlayaM aHaJIUTH-
YecKuX padoT; MoJy-
YeHUs U PUIbTpaLny,
W3BJICUEHUS, IPOBEP-
KM, OYHUCTKH, arpera-
LMW U pa3paboTKu
MIpeICTaBICHUS
601bIINX 00BEMOB
JAHHBIX U3 T€TEPO-
T€HHBIX HCTOYHHUKOB

MOJTy4eHUsI U PHIIBTpa-
IIUH, U3BJICUCHHUSI, TIPO-
BEPKH, OUYMCTKH, arpera-
LMY U pa3pabOTKU Mpe-
CTaBJIeHMsI OOJIBIINX
00bEMOB JTaHHBIX U3 Ie-
TEPOTEHHBIX UCTOYHH-
KOB
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TabOnuia 2

Pacnpenesienne Tpy10éMKOCTH IMCHUILNIMHBI 10 BUIaM padoT Mo ceMecTpam

TpyroémMkocTs,
6 cemecTp
. yac.
Bua yueOHo# padoTsl Beero/*
OO6mas TPyA0EMKOCTD JUCIUTIIMHBI TI0 Y4eOHOMY TUIaHY 108
1. KontakTHas padora: 50,35
AyauTtopHas pabora 50,35
8 MOoM yuciue:
nexyuu (JI) 16
npaxkmuyeckue 3auamus (113) 34/4
KOHMAaxmuas paboma Ha npomexcymoyrnom konmpo.e (KPA) 0,35
2. CamocrositeqbHast pabora (CPC) 57,65
camocmosmenbHoe U3yueHue pazoenos, Camonoo02omosKka (npo- 48,65
pabomka u nogmopeHue 1eKYuoOHH020 Mamepuala u Mamepuaid
VUEOHUKO8 U YUeOHbIX NOCOOUll, NO020MOBKA K NPAKMUYECKUM
3AHAMUAM U M.0.)
Iloocomoska k 3auemy (KOHmMPO.b) 9
By mpoMekyTO9HOTO KOHTPOJIS: 3a4eT C ONEHKOU

* B TOM YHCIIE IMPAaKTUYCCKasa MOATOTOBKA.

4.2 Conep:kaHue IMCUUNIMHBI

Tabmuna 3
TemaTnuecknil MIaH y4e0HOM JUCHUININHbBI
AyauTopHasi
HanmeHoBaHue pa3/iesioB U TeM JHCIHILIHH padora Bueaynuro
(o) Bcero I 3 | nKp pHas
BCEro padora CP
/*
Tema 1 TexHOJIOTHs MAPCUHTA TAHHBIX
Theme 1 Data Parsing Technology 4412 8 16/2 20
Tewma 2 IIpenobpaboTka M KOHCOJIM/IAIHS JIAHHBIX 34,65/2 4 10/2 20,65
Theme 2 Data preprocessing and consolidation
Tema 3 OOpaboTKa qTaHHBIX
Theme 3 Data processing 29 4 8 17
KonrakTHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE
(KPA) 0,35 0,35
Bcero 3a 6 cemecTp 108 16 | 34/4 | 0,35 57,65
HToro mo iucuuinjimHe 108 16 | 34/4 | 0,35 57,65

* B TOM 4HCIIC MMPpaKTUYCCKad MMOATOTOBKA

Tema 1 TexHOJIOrUsl MAPCUHTA TAHHBIX
Theme 1 Data Parsing Technology
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The concept of data parsing. Web scraping. Data parsing methods. Data pars-
ing libraries for R and Python programming languages. Data parsing capabilities.
Scopes of data parsing. Using data parsing in agricultural.

Tema 2 [Ipeno0padoTka U KOHCOJIUAALIMA JAHHBIX

Theme 2 Data preprocessing and consolidation

[IpenBapurenbHas o6padoTka nanHbIX. CTpyKTypUpoBaHue naHHbIX. [IpeoOpa-
30BaHUE THUIIOB JAHHBIX. 3alOJHEHUE MPOMYCKOB, COMIUIMHT. KBanToBaHue. Koneu-
Hble Ki1acchl. Pa3Ouenue Ha MHOXecTBa. PenaktupoBanue BoIOpocoB. CriakuBaHUeE.
[Touck ny0aMKaToOB U MPOTUBOPEUHIT BO BXOAHBIX TAHHBIX.

Data preprocessing. Data structuring. Converting data types. Filling in the
gaps, sampling. Quantization. Finite classes. Splitting into sets. Editing outliers.
Smoothing. Search for duplicates and contradictions in the input data.

Tema 3 O0padoTka TaHHBIX

Theme 3 Data processing

['pynnuposka. Jlononnenue ganHbix. 3amena. Kpocc-tabnuna. O6benuneHue.
[Tapametpsr nonieit. PasrpynmupoBka. Céprka cTonO10oB. Cronb3siiee okHO. Crusi-
Hue. Coenunenue. CoptupoBka. PunbTp cTpok. KoppensuuoHHBI aHAIN3.
Hactpoiiku Hopmanuzainuu. Pazouenue Ha MHOkectBa. HacTpolika nmuHelHO# pe-
rpeccun. Jleranpubie HacTporku. OTOOP (akTOpPOB U 3amuTa OT NepeodyuyeHus. F-
TECT. HpI/IMeHeHI/Ie dHaJIn3a JaHHBIX K Hp606pa30BaHHBIM JAHHBIM.

Grouping. Data completion. Replacement. Cross table. An association. Field
options. Ungrouping. Collapse columns. Sliding window. Merging. Compound. Sort-
ing. Row filter. Correlation analysis. Normalization settings. Splitting into sets. Set-
ting up a linear regression. Detail settings. Selection of factors and protection against
overfitting. F-test. Applying data analysis to transformed data.

4.3 Jlekuum /mpakTuyecKue 3aHATHS

Tabmuna 4
ConepxaHue JieKIIMY /TPAKTHYECKHE 3AHATHS M KOHTPOJIbHbIE MEPONPHUSITHSA
DopmMupyeM Kou-
bl¢ BO
KOMIIEeTeHII! Bux Ya-
Ne Ne 1 Ha3BaHMe NPAKTHYECKUX " COB/ ms
Ne paznena . KOHTPOJILHOI'0
n/n 3aHATHH (MHAHKATOP Hux
MEpONPHUATUS | ;pary-
LI) Yyeckasi
nmoaro-
TOBKa
Jlexmus 1. O0miee moHsaTue ITKoc-9.1 2
MapCUHTa TaHHBIX VK-4.2
Lecture 1. General concept of
data parsing
Jlexuus 2. TexHosorus nap- ITKoc-9.1 4
CHHTA JTaHHBIX VK-4.2
Lecture 2. Data parsing
technology
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®opmMupyeM Koa-
ble BO
KOMIIETEeHIH Bux Ya-
Ne Ne y Ha3BaHHe MPAKTHYECKUX u cOB/ u3
u/n Ne paznena SAHSTHI (o KOHTPOJILHOI'0 o
JMKATOP | veponpusaTist | ppajcrn.
])I) qyeckasi
moAro-
TOBKA
Jlexuus 3. [Ipumeps! ucrons- | [TKoc-9.1 2
30BaHMs [IAPCUHTa JAHHBIX YK-4.2
Lecture 3. Examples of using
data parsing
I[Ipakruyeckas padora Ne 1. 06- | [TKoc-9.2 Bonpocs! mst 2
1€ IPUHIUIIBI ITapCUHTa TaH- ITIKoc-9.3 00CyXIeHMS,
HBIX VK-4.2 YTEHHE U IIe-
Pr_act!cal work No. 1. Qeneral VK-4.3 peBoj
principles of data parsing
[IpakTuueckas padora Ne 2. I[Tap- | TTKoc-9.2 Bammra paborer | 14/2
CUHT JAHHBIX U3 Pa3IMYHBIX HC- ITIKoc-9.3
TOYHUKOB yK_ 4 . 2
Practical work No. 2. Parsing data
from various sources
Jlexmus 4 CniocoOb! mpeno6pa- | [TKoc-9.1 4
OOTKH M KOHCOJIUIAINH JaH- VK-4.2
HBIX
Lecture 4 Methods of data pre-
processing and consolidation
Ipaktuueckas padora Ne 3. [Ipu- | [TKoc-9.2 3ammra paborer | 10/2
B€IECHNE JaHHBIX K CTPYKTYpUpoO- | [1Koc-9.3
BaHHOMY BULY VK-4.2
Practical work No. 3. Bringing VK-4.3
data to a structured form
Jlexuus 5 Crioco6s1 06pabotku | [TKoc-9.1 4
JTAHHBIX VYK-4.2
Lecture 5 Data processing
methods
IIpaktuueckas padora Ne 4. Cop- | [TKoc-9.2 3amuTa paboThl 4
THPOBKa, O0BEIUHEHHE U pa3ie- IMKoc-9.3
JeHHEe HabOPOB TaHHBIX VK-4.2
Practical work No. 4. Sorting, VK-4.3
merging and splitting data sets
IMpakTryeckas pabora Ne 5. [TKoc-9.2 3ammTa paboThl 4
IIpenBapuTenpHblil aHaNU3 JaH- IMKoc-9.3
HBIX YK-4.2
Practical work No. 5. Preliminary VK-4.3
data analysis
Tabmuna 5
HepequL BOMPOCOB J1Jisl CAMOCTOATC/IBHOI0 M3y4CeHU A TUCIHTUIIJIMHBI
Ne Ne pasnesia u TeMb Ilepeyenb paccmaTpuBaeMbIX BOIIPOCOB IS
n/n CaAaMOCTOSITEJIbHOI0 M3Y4YeHHS
1. | Tema 1 Texunonorus map- | bubmuoreku isi mapCcUHTa JAHHBIX JUISI SI3BIKOB MIPOTPAMMHUPO-

CHHTI'a JaHHBIX

Banus R u Python. Bo3mosxHoctr napcunra nanubeix. Cdepsr
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Ne pa3znena u Trembl

HepequL paccMaTpuBaeMbIX BOIIPOCOB A
CAMOCTOATEJIBHOI'0 U3YUCHU S

Theme 1 Data Parsing
Technology

npuMeHeHus napcunra ganHeix. Data parsing libraries for R and
Python programming languages. Data parsing capabilities.
Scopes of data parsing. (YK-4.2, YK-4.3, I1Koc-9.1, [1Koc-9.2)

2. | Tema 2 Ilpeno6paboTka u

KOHCOJIMAAIUA JaHHBIX
Theme 2 Data prepro-
cessing and consolidation

3anoJiHeHHEe MPOMYyCKOB, coMIUIMHT. KBantoBanue. Koneunsie
wiaccel. Pa3ouenue na muoxectsa. Filling in the gaps, sampling.
Quantization. Final classes. Splitting into sets. (YK-4.2, VK-4.3,
ITKoc-9.1, TTKoc-9.2, ITKoc-9.3)

3 Tema 3 O6paboTka naH-

HBbIX
Theme 3 Data processing

Coptuposka. ®uneTp cTpok. Koppenaunonusiii aHaius.
Hactpoiiku nHopmanuzamuu. Sorting. Row filter. Correlation
analysis. Normalization settings. (YK-4.2, YK-4.3, , , [1Koc-9.1,
ITKoc-9.2, TTKoc-9.3)

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Tabmuma 6

IIpuMeHeHHe aKTHBHBIX 1 HHTEPAKTHBHBIX 00pa30BaTeJIbHbIX TEXHOJIOT UM

Ne T HaumeHoBaHHe MCIO/Ib3yeMbIX AKTHBHBIX M HH-
ema u ¢popma 3aHATHSA .

n/n TePaKTHUBHBIX 00pa30BaTeIbHbIX TEXHOJIOTHil
1 Jlexuus 2. IIpumepsr | JT Jlexuus-Bu3yanuzanus

HCIIOJIb30BAHUS

MapCUHTa JaHHBIX

Lecture 2. Data

parsing technology
2 [paktnyeckas padora | I13 [enoas urpa

Ne 4. CopTupoBka,
00BeIMHEHNE U pa3-
JIeNIcHrE HabopOoB
JAHHBIX

Practical work No. 4.
Sorting, merging and
splitting data sets

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M NMPOMEKYTOUHAS ATTECTAIUSA 10
UTOraM OCBOEHUS TUCUUILIHHBI

6.1. TunoBble KOHTPOJbHBbIE 3aJaHHsI HJIM HHbIE MaTePHAJIbl, HEO0XO0IMMbIE
JJISl OLEHKU 3HAHUA, YMEHUI M HABBIKOB U (WJIH) ONbITA AeATEJbHOCTH

Bonpocsl k 3a4eTy ¢ OLIeHKOM

1. What is parsing?
2. What is the best scraping tool?

3. Python packages for data parsing.

4. R language packages for data parsing.
5. Parsing data from social networks.
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6. Parsing data from various sources.

7. What is scraping used for?

8. Differences between Data Mining and Parsing?

9. How to avoid blocking when parsing a site?

10. Is it possible to solve captcha (capcha) in the process of parsing?
11. What is the difference between site scraping and site crawling?
12. What is robots.txt

13. Is it possible to parse data on sites that require authorization?

14. How to extract content from dynamic web pages?

15. Can the parser download files from websites?

IIpakTuyeckas padora Ne 1. O0uue NpUHIMIIBI NAPCUHIA JAHHBIX
Bonpocs! s o0cyxaeHust:

1. Bo3smoxxHoctu MMapCUHI'a JaHHBIX.
2. FI[G MOXKCT MPUMCHATHCA NAPCHUHTT TaAHHBIX.
3. Ucrounukn MMapCUHIa JaHHbIX.
4, HG,HOCTaTI(I/I IMapCUHI'da JaHHbIX.
5. I[OCTOI/IHCTBa IMapCUHIa JaHHbIX.

1. Possibilities of data parsing.

2. Where data parsing can be applied.

3. Sources of data parsing.

4. Disadvantages of data parsing.

5. Advantages of data parsing.

IIpakTudeckasi padora Ne 2. [TapcHHT JaHHBIX U3 PA3JIMYHBIX HCTOYHUKOB
Peanu3oBath AJITOPUTM ITapCHHI'a JAHHBIX C PA3JIMYHBIX CalTOB C HMCIIOJIL30BAaHUEM
CIICHMUAJIN3UPOBAHHBIX ITAKCTOB r, python, a TaK)Ke 00JIAaYHBIX CCPBHUCOB. CpaBHI/ITB
pe3yabTaThl, BBIOpATh JIYUIIMH HHCTPYMEHT I mapcuHra. IloaroToBuTh oTueT C
BBIBOJAaMMH.

Practical work No. 2. Parsing data from various sources
Implement an algorithm for parsing data from various sites using specialized r, py-
thon packages, as well as cloud services. Compare results, choose the best scraping
tool. Prepare a report with conclusions.

IIpakTuueckas pa6ora Ne 3. IIpuBeieHne JaHHBIX K CTPYKTYPUPOBAHHOMY BH-
ny

ITo pe3ynbpraTaM mapcuHra JAaHHBIX HACTPOUTh aBTOMATHYECKOE IMPUBEICHUE
JAHHBIX K CTPYKTYPUPOBAHHOMY BUAY. 3alOJHUTh MPOIMYIIEHHbIE 3HAUYEHUS B Ha0O-
pax maHHbBIX. J{7s Kakmoro ctondiia UCXOoAHOTo Habopa JaHHBIX MOJIB30BATENlb MO-
KEeT BbIOpaTh HanbOoJiee MOAXOMAIIMNA METOJ 3alOoJIHEHHs] MpomyckoB. HacTpouThb
MPOrpaMMy JUIsl aBTOMATHYECKOW KOPPEKTUPOBKH BBEIOPOCOB M DKCTPEMaIbHBIX 3HA-
YeHu B HaOOopax JAaHHBIX. J[J1s KaXKa0ro mojisi iCXOAHOro Habopa JaHHBIX KPUTEPUH
omnpeniesieHns] BBIOPOCOB M AKCTPEMalbHBIX 3HAYEHUN 3a/Iat0TCS TMOJIb30BATENIEM C
MMOMOIIBI0 YKa3aHUs JOMYCTUMOrO CTaHAAPTHOI'O OTKJIIOHEHUS WJIM MUHTEPKBAPTHIb-
HOro pa3maxa. OcyliecTBUTh pa3OMEHUE AaHHBIX HA 00Y4YaloIIyl0 U TECTOBYIO BbI-
6opku. 1o uroram BbINOTHEHUS paOOThI MPEIOCTABUTH OTUET C BHIBOJIAMM.
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Practical work No. 3. Bringing data to a structured form

Based on the results of data parsing, set up automatic data reduction to a struc-
tured form. Fill in the missing values in the datasets. For each column of the original
data set, the user can choose the most appropriate method for filling in the gaps. Set
up a program to automatically correct for outliers and extremes in datasets. For each
field of the original data set, the criteria for determining outliers and extreme values
are specified by the user by specifying an acceptable standard deviation or interquar-
tile range. Split the data into training and test sets. At the end of the work, provide a
report with conclusions.

IIpakTuuyeckas padora Ne 4. CopTupoBKka, o0beIMHEeHHE U pa3e/ieHue HAa0OpoB
AAHHBIX

[lo nanHbIM mpouIo paboThl MPOBECTH T'PYNIUPOBKY JAHHBIX, pPa3TPyHIUPOBKY,
3aMeHy JaHHBIX, CIIUSHUE U CBEPTKY cToiO10B. [TocTpouTh kpocc-tabdnuiy. Hactpo-
HUTb MMapaMECTPhI MOJIEH. OcyIJ_[eCTBI/ITB COPTHUPOBKY U q)HHBTpaHI/IIO CTPOK. I1o utoram
BBIIIOJTHCHUA pa6OTLI npeaoCTaBUTh OTYCT C BBIBOAAMM. HpOBCCTI/I dHAaJIN3 JAaHHBIX
OCHOBE KOPPEJSLMOHHOTO aHanu3a. [locTpouTs mMaTpuily mapHbIX KO3(P(GUIIMEHTOB
KOPPCIIALUNA. OHpeHeHI/ITB B3aUMOCBA3U MCIKAY IMPU3HAKAMMU. HpOBepI/ITB HUCXOOHBIC
JAaHHBIC HAd HAJIMYUC aBTOKOPPCIIALINH. IIo nToraM BBIITOJTHEHUS pa6OTBI npeaocra-
BUTH OTUCT C BBIBOJAMMU.
Practical work 4. Sorting, merging and splitting datasets

According to past work, group data, ungroup, replace data, merge and collapse col-
umns. Build a crosstab. Customize field settings. Sorting and filtering rows. At the
end of the work, provide a report with conclusions. Conduct data analysis based on
correlation analysis. Build a matrix of paired correlation coefficients. Determine
relationships between features. Check the original data for autocorrelation. Based on
the results of the work, provide a report with conclusions.

6.2. Onucanue noka3areJieil U KpUTepUeB KOHTPOJIA YCIIeBaeMOCTH, ONMCAHHE
HIKAJI OlleHMBAHUSA

Texymuit KOHTPOJIb 3HAHWM, YMEHUM U HABBIKOB MPOBOJIUTCS B (JOpME TECTH-
pPOBaHUS U TEOpeTUYeCKUMHU Bompocamu. OrieHka paboT MPOBOJUTCS MO CTOOAIIIb-
HOM mikane. HnuBuayanpHbIEe 3a/1a4¥, BBHIIOJHIEMbIC KOKIBIM CTYJICHTOM Ha TpaK-
TUKE OIICHUBAIOTCS TIO0 MUTOTaM 3allHUTHl 110 aHAJOTUYHOW miKajie. JInkBuganus cTy-
JICHTaMU TEKYIINX 3aI0KEHHOCTEN MPOU3BOIUTCS TakKe B ()OpME BBIMIOTHEHUS WH-
TUBUIYaJIbHOW 3aJa4d 0 COOTBETCTBYIOIIEH TEME M JAJIbHEUINEH €€ 3alUThl mpe-
mo1aBaTesnto kadeapsl ¢ OIEHKOM M0 CTOOAIIIHLHOM MIKAaIe.

Jlns monydeHuWs 3adera ¢ OIEHKOH HeoOxoammo Habpath Oosee 60%. Bun
MIPOMEKYTOYHOTO KOHTPOJIS TI0 JAHHOMY HAMPaBIEHUIO — 3a9€T C OIICHKOM.

I'paganms oneHoK:

0 — 60% - «HEeYIOBIETBOPUTEITHHOY;

60 — 75 — «yZOBIETBOPUTEITHHOY;

75 — 85 — «xopomuioy;

85 — 100 — «oTnmuuHO»
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@opMbI KOHTPOJIA: TECTOBBIM KOHTPOJIb, WHJIMBHyalbHOE coOecel0BaHuE,
3alllMTa BBIIOJHEHUS MPAKTUYECKOrO 3aJlaHus MO HHIWBHIYyaJIbHOMY BapuaHTy. B
UTOTOBYIO CyMMY OaJllIOB BXOAST PE3YJbTAThl BCEX KOHTPOJIMPYEMBIX BHJIOB Balllen
NEeSATENbHOCTU — MOCEIIEHNUE 3aHATUM, BBIIIOJIHEHUE 3aJaHui, IPOXOKIECHUE TECTOB,
AKTUBHOCTb Ha Ja0OPaTOPHBIX 3AHATUAX U T.II.

B wtoroseiii pedtuHr BXoauT: 30% - pe3ynbTaT BBITOJIHEHUS KOHTPOJIBHBIX
MEpONpUATUH (TECT, CAMOCTOSITEIbHBIE PA0OTHI U Ap.), 60% - Gaibl 3a CTaHHbBIE UH-
auBUyanbHble paboThl U 10% - mocemnieHne 3aHATUM.

[Ipy u3ydeHUn Kaxxaoro pasjesia JUCUUIIUHBI MPOBOAUTCS MPOMEKYTOUHBIH
KOHTPOJIb 3HaHUW C LEIbI0 IPOBEPKU U KOPPEKIMHU XOAa OCBOEHUSI TEOPETUUYECKOTO
MaTrepHuasia v MpakTUYeCKUX YMEHHUIN U HaBBIKOB.

7. YueOHO-MeTOAUYECKOEe M HH(POPMALIMOHHOE o0ecTieYeHHe TUCIH IJINHbI
7.1 OcHoBHas JauTEpaTypa

1. Bonocoga, A. B. TexHonoruu uckyccTBeHHOro nHreiekra B ULS-cucremax :
yuebHoe nocobue 11 By30B / A. B. BonocoBa. — Cankr-IletepOypr : Jlans, 2022.
— 308 c. — ISBN 978-5-8114-8839-1. — Tekcr : anekTpoHHbIN // JIaHb : 2I€KTPOH-
Ho-OnOanoreynas cucrema. — URL.: https://e.lanbook.com/book/208568

2. Mutuna, O. A. TexHonoruu opranuzaii, oOpabOTKU U XpaHEHUsI CTATUCTHU-
YEeCKUX JaHHBIX : yueOHoe mocobue / O. A. Mutuna, 1. A. FOpuenkoB. — Mockaa :
PTY MWUPDA, 2019. — 163 c.— Tekcrt : 25eKTpoHHbIN // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/171511 (mara obparie-
Hus: 27.11.2022). — Pexxum goctymna: Ajisi aBTOPHU3. TOJIb30BaTENCH.

3. [Tpokomnenko, H. 0. Ananutnueckue nHGOPMAIMOHHBIE CUCTEMBI TO/I-
TepPKKU MPUHATHS pereHudt . yaebnoe nmocooue / H. FO. Ilpokonenko. — HwxHui
Hosropon : HHI'ACY, 2020. — 142 c. — ISBN 978-5-528-00395-5. — Texker :
ANeKTpOHHBIHM //  JlaHb :  3leKTpoHHO-OMOnmoreunas cuctema. —  URL:

https://e.lanbook.com/book/164866 (mara obpamenus: 27.11.2022). — Pexum mo-
CTyma: IJisl aBTOPH3. ITOJIH30BATEIICH.

4. Cxkmsp, A. . TexHonorus XpaHeHUs 1 MHTEPAKTUBHBIX 00pabOTKHU JaH-
HBIX : yueOHoe mocobue / A. A. Cxisap. — Mocksa : PTY MUPDA, 2020. — 69 ¢. —
Texct : snexktponHsiii / Jlaue : snexkTpoHHO-OMOMMOTe4Hass cucrema. — URL:

https://e.lanbook.com/book/163914 (mata obpamenus: 27.11.2022). — Pexum no-
CTyIa: i1 aBTOPU3. MOJIb30BATENEH.

5. Data Science / Francesco Palumbo, Angela Montanari, Maurizio Vichi.
Springer International Publishing AG, 2017 — Texkcr : amekTpoHHSBIH // Springer:
AICKTPOHHO-OMOIMOTeUHAS cucrema. URL:
https://link.springer.com/book/10.1007/978-3-319-55723-6#editorsandaffiliations
(mata obopamenus: 27.11.2022).
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7.2 JlonoJIHUTeIbHAS JINTEPaTypa

1. beccmepthbiii, M. A. MHTENneKTyallbHbIE CUCTEMBI | YYEOHUK U MPAKTUKYM
st By3oB/ U. A. beccmepthsiid, A. b. Hyrymanosa, A. B. IlnatronoB. — Mocksa :
NznarensctBo Opaiit, 2022. — 243 c. — (Boiciiee oOpazoBanue). — ISBN 978-5-
534-01042-8. — TekcT : anekTpoHHbI // ObOpaszoBarenbHas miargopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/490020 (nata ob6pamenus: 27.11.2022).

2. Wickman, H. R for Data Science: Import, Tidy, Transform, Visualize,
and Model Data / H. Wickman, G. Grolemund. - Beijing ; Boston ; Sebastopol :
O'REILLY, 2017.

3. New Advances in Statistics and Data Science / Ding-Geng, Chen
Zhezhen, Jin Gang, Li Yi, Li Aiyi, Liu Yichuan, Zhao. Springer International Pub-
lishing AG, 2017 — TekcT : 3aeKTpOHHBIH // Springer: 3J1eKTPOHHO-OMOIHOTECYHAS
cucTeMa. URL:  https:/link.springer.com/book/10.1007/978-3-319-69416-
O#editorsandaffiliations (mara obparienus: 27.11.2022).

4, Tounnkuna, T. E. Xpanwiuia JaHHBIX U CpPEJCTBa OU3HEC-AaHATUTUKH :

yuebHoe nocodue / T. E. Tounnkuna, A. A. I'pomoBa. — MockBa : OUHAHCOBBIH
yausepcutet, 2017. — 161 c¢. — ISBN 978-5-7942-1387-4. — TekcT : 31MeKTPOH-
HBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:

https://e.lanbook.com/book/208367 (nmata oOpamienus: 27.11.2022). — Pexum no-
CTyMa: JJIs aBTOPHU3. TIOJIB30BATEIICH.

7.3 MeToguyeckne yKa3aHus, PpeKOMEHIAINH U IPyrue MaTepUuaJbl K
3aHATHAM

1. XaputonoBa, A.E. Ilapcunr um mpenoOpaOoTka MaHHBIX Ha WHOCTPAHHOM
s3bIke: MeTonuueckue ykazanus / A.E. Xaputonoa. — M.: PTAY-MCXA um. K.A.
Tumupsizena, 2016. — 25 c.

8. Ilepeuennb pecypcoB HHGOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«/HTepHeT?», HeOOXOAUMBIX /ISl OCBOCHHS TUCIHUIIINHbI

1. The R Project for Statistical Computing https://www.r-project.org/(oTkpsIThIit 10-
CTYyII)

2. The R Project for Statistical Computing https://www.r-project.org/ (oTKpbITbIi
JOCTYII)

3. Amakonma. URL: https://www.anaconda.com/distribution/(oTkpsIThIii TOCTYII)

4. Odunmansbiii caiit Pocctata. URL: https://rosstat.gov.ru/ (oTKpBITBINA AOCTYTI)

5. Odunmaneubiii caiit Llentpansrnoro banka Poccnn. URL: http://www.cbr.ru (ot-
KPBITBII AOCTYII)

6. Bureau of Economic Analysis. URL:  http://www.bea.goVv (oTKpbITBIi TOCTYTI)
7. MocKOBCKasi MEXIyHApOJIHAsl BalfOTHas Oupska. http://www.micex.ru (oTKpsI-
TBIM 10CTYI)

8. Odummanpubiii caiit BcemupHoro 6anka . URL: http:// www.worldbank.org
(OTKpBITBIN JOCTYIN)

9. OdurnmanbHbIN caiT MunucTtepcTBa ¢dbuHaHCOB PO. URL:
http://www.minfin.gov.ru (OTKpBITHIA JOCTYT)
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10.O¢uumaneupiii  caiit HaunumoHanpHOro OOPO 3KOHOMHYECKHX HCCIEAO0BAHUIMA
CIIOA. URL: http:// www.nber.org (OTKpBITBIi TOCTYII)

9. IlepeyeHb NPOrpaMMHOro odecnedeHus 1 MHGPOPMAIMOHHBIX CIIPABOYHBIX

CUCTCM
Tabnmia 9
IlepeyeHb NpOrpaMMHOro odecnedeHust
Ne HaI/IMeHOBaHI/IeU Haunmeno- Tun Ton
i pa3aeia yueOHOM BaHMe Mpo- TGRS ABTOp | pa3padoTt-
JUCIMILINHBI rpaMMBbl KH
Tema 1 TexHomorusi mapcuHra JaH-
HBIX

Theme 1 Data Parsing Technology
Tema 2 IlpenobpaboTka U KOHCONHU-
1 |pganus naHHBIX R pacuétHas | r-project 2022
Theme 2 Data preprocessing and
consolidation

Tema 3 O6paboTka JaHHBIX

Theme 3 Data processing

Tema 1 TexHosorus mapcuHra JaH-
HBIX

Theme 1 Data Parsing Technology
Tema 2 Ilpeno6paboTka U KOHCOJH-
2 | pamuys JaHHBIX RStudio pacuétHas | r-project 2022
Theme 2 Data preprocessing and
consolidation

Tema 3 O6paboTka JaHHBIX

Theme 3 Data processing

Tema 1 TexHosorusi mapcuHra JaaH-
HBIX
Theme 1 Data Parsing Technology
Tema 2 Ilpeno6paboTka U KOHCOJIH-

, Anaconda
3 | mauus JaHHBIX Anaconda pacuétHas Enterprise 2022
Theme 2 Data preprocessing and
consolidation
Tema 3 O6paboTKa JaHHBIX
Theme 3 Data processing

10. OnucaHue MaTepuaIbLHO-TeXHHYECKOH 0a3bl, HEOOXOUM O JIJIA
oCcyllecTBJIeHHsI 00pa30BaTEeJIBLHOI0 MPoLecca Mo AUCIUIINHE

Tabmuna 10
CaeneHus 00 00ecne4YeHHOCTH CIIENHAJTU3MPOBAHHBIMY Ay 1M TOPUSIMH,
KaOuMHeTAMHU, J1A00pPATOPUAMH
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HanmeHoBaHMe crienuaJbLHbIX MOMellle-
HUI U IOMELUEeHU JJI CAMOCTOSATE/Ib-
HOM padoTsI (Ne yueOHOro Kopmyca, Ne

ayiMTOPHH)

OCHaIIIeHHOCTL CHelrAJbLHBIX IOMEIIeHUH U 10-
MellleHUH JJIS CAMOCTOSITEIbHOM paﬁ()TLI

1

2

yuebHas ayoumopust 0k NPOGeOeHUsl 3aHAMULL JIeK-
YUOHHO20 Muna, y4eonas ayoumopust 0lisi npoeede-
HUSL 3AHAMULL CEMUHAPCKO20 MUNQ, Y4eOHast ayou-
mopusi OJis1 2PYNNOSHIX U UHOUBUOYATbHBIX KOHC)JIb-
mayuii, y4eoHas ayoumopust Oisi MeKyuie20 Kom-
MPOJIsL U RPOMENCYMOUHOU ammecmayuu

=

Okpan c anekrponpuBoaoM 1 mr. (MuB. Ne558771/2)

2. TIpoekrop 1 mrt. (6e3 nHB. No) — mproOpeTascs He 3a cHeT
CpEICTB BYy3a

Bannanoycroiuusbiii mkad 1 wr. (MuB.Ne558850/7)
CucteMHsIi 06710k ¢ MoHUTOpOM 1 1T, (MHB. Ne558777/9)
Crenp «CepreeB Cepreit CrenanoBud 1910-1999» 1 mir.
(MuB.Ne591013/25)

Ornerymmrens mopomkosbiit 1 mr. (HaB. Ne559527)
[onsecHoe kpemenue k oraerymmreno 1 mr. (MuB. No
559528)

8. Kamrozu 2mr. (MuB. Ne1107-221225, UuB. Ne1107-221225)
9. JlaBka 20 mirt.

10. Cron aynutopHslit 20 1mT.

11. Cron pnst npenogasaTens 1 wir.

12. Cryn 2 wir.

13. ocka mapkepHas 1 mmir.

14. TpuOyHa HanonbHas 1 1wT. (0e3 uHB. Ne)

ok w

No

yuebnas ayoumopust 0 npogedenus 3aHsmull ce-
MUHAPCKO20 MUnd, y4eonds ayoumopust Ois 2pyn-
NOBBLIX U UHOUBUOYAILHBIX KOHCYIbMAayull, y4eOnas
ayoumopust Oisk MeKyue20 KOHMpPOJisi U RPOMENCY-
MOYHOU ammecmayuu, noMeujerue 0 CAMOCmost-
menbHOU pabomol

1. Cucremnsiii 6ok Intel Core Intel Core i3-
2100/4096Mb/500Gh/DVD-RW 10 wt. (MuB.Ne601997,
NuB.Ne601998, NuB.Ne601999, NuB.Ne602000,
NuB.Ne602001, MuB.Ne602002, NuB.Ne602003,
NuB.Ne602004, 1uB.Ne602005, NuB.Ne602006)

2. MonuTop 10 mir. (0e3 unB. Ne) - mproOpeTauch HE 3a CUeT

CpEJICTB BYy3a

HIxad 2 wr. (MuB.Ne594166, uB.Ne594167)

Tymb6a 1 mt. (MaB.Ne594168)

ITonsecnoe kperenne k oraerymutento 1 mr. (MuB. Ne

559528)

Oruerymutens nopomkoBeiid 1 mr. (MuB. Ne559527)

Kamrozu 1 mr. (MuB.Ne551557)

Jocka MmarHUTHO-MapKepHas 1 mrT.

. Cton 5 mrt.

10. Ctost kOMIbIOTEpHBIH 12 T,

11. Ctyn odwucHsiit 21 wir.

12. Ceiid 1 mur. (06e3 MuB.No).

ok ow

©o~No

yuebnas ayoumopusi 0 BPO8eOeHUs: 3aHAMULL TeK-
YUOHHO20 MUNA, Y4eOHask ayoumopus 0s npoeede-
HUSL 3aHAMULL CEMUHAPCKO20 MUNa, y4ebnas ayou-
mopusi OJisk 2PYNNOSbIX U UHOUBUOYAILHBIX KOHC)/lb-
mayuii, y4eOHas ayoumopust 0Jisk MeKyule20 Kom-
MPOJISL U RPOMENCYMOUHOU Ammecmayui,, nomeuje-
HUe 01 CamoCmosmenbHoU pabomaol

1. Tpubyna HamomsHas 1 mr. (Mas.Ne 599205)

2. Wkad mns nokymentos 3 mr. (MHB.Ne593633,
MuB.Ne593634,111B.Ne559548/18)

3. Bemanka nanonsHas 2 mr. (Mue.Nel107-333144,

WuB.Ne1107-333144)

Kamozu 1 mr. (MaB.Ne591110)

Jlocka MarHUTHO-MapkepHasi 1 1mT.

Croi 15 mr.

Ckametika 14 mr.

Cron spro 1 mr.

. Cryn 2 mr.

N M

LenmpanvHas HayyHas OubIUOMeEKA UMEHU
H.U. Keneznosa

YuranpHbele 3216 ONOINOTEKH

Cmydenueckoe obwexrcumue

Komnuara JJIA CaMOIIOAT OTOBKH

11. MeToanuyeckue peKOMeHIAIMU 00y4AI0IIMMCS IT0 OCBOEHUIO M CIIUTIIUHBI

Bce Bumbl yueOHBIX pabOT JOKHBI OBITH BBIITOJHEHBI TOYHO B CPOKH, TIPEIY-
CMOTpEHHBIE IporpaMMoi oOydeHnusi. Eciu CTylAeHT He BBINOJHHI KaKoe-Tubo u3
y4eOHBIX 3aJJaHUM [0 HEYBAXUTEIbHOM NMPUYMHE (IIPOMYCTHJI TECTOBBIA KOHTPOJIb,
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11‘1\1(‘ ) T
TOAHYEeCKHE peKOMeHAaUHH 00y aoumMMcs o OCBOCHHIO JHCUMIITHHBI

CMO'l‘pgfgb?e”?]bplo);;i?{bDf' pabor JOTKHEI OBITH BHIMOMHEHBI TOYHO B CPOKH, NPCLy-
e yrpamMMoii 0Gyuenns. Eciin cTyfeHT He BBITONHMI Kakoe-Iibo u3
Y4eOHbBIX 3alaHMiT N0 HeyBaXKHTENIbHON NpUuHHe (IPOIYCTHI TECTOBbI KOHTPOIb,
HE BBINOJIHMIIM JOMALUHETO 3aaHusl, BHINOJHMI paboTy He M0 CBOEMY BapHaHTy M
T.IL), TO 3@ AaHHBIH BUJ y4eOHOM paGoThl Oaiutbl peiiTHHra He HAYUCIISIOTCA, a 10/
FOTOBJIGHHBIE TMO3XKE MOJONKEHHOr0 Cpoka paboThl OLUEHMBAIOTCA C MOHIKAIOWNM
koapPpuumentom. Eciu ke HeBbINoNHEHHE y4eOHBIX paboOT MPOU3OLLIO MO yBAKH-
TEJILHOM NMPUYHHE, TO CeyeT MpeAcTaBUTh MpernoiaBaTeslo MOATBEPXKAAIOUIMHA J10-
KYMEHT, M 3QLHTHTDL TPOIYILECHHbIE 3aHSTHS B 4aChl, OTBEACHHbBIE IS eKEHEACIIE

HBIX KOHCYJIbTalUUH.
Buabl B GOpMBbI OTPAGOTKH NPOINYIEHHbIX 3aHITHH

CTyeHT, NPOMYCTHBILUHIA 3aHsTHS 00s13aH BBITOJIHUTD CaMOCTOSTEILHO HH/IH-
BUAYQIBHYIO padOTy, BBIIOIHAEMYIO Ha 3aHATUAX 110 CBOEMY BapUaHTY.

12. MeToan4eCKHe PeKOMEHAAHH NPeNnoJaBaTeIsiv 10 OpraHu3auiy 0o0y4eHHsl
o AUCHHUIIHHE

Kypc IOmKeH maBaTh He aOCTPaKTHO-(OpMasbHBIC, a TIPUKJIaJHBIE 3HAHHS.
JlaHHAs Ieb MOXET OBITH peanu30BaHa TOJIBKO IpH yCIOBHUH cobroieHus B yueo-
HBIX ITaHAX TPEEMCTBEHHOCTH yIEOHBIX TUCIMILIHAH. BaszoBble 3HaHUS ISl H3y4UCHUS
JMCIAIUTAEE] JAFOT TaKUe IPeIMeThl, KaK SKOHOMHYIeCKas TeOpHA, UH(pOpMaTHKA.

[IpenongasaTesb NOJDKEH yKa3blBaTh, B KaKol IOCJIEI0OBAaTEIbHOCTH CIENyeT
U3y4aTh MaTepual IUCILHIUIHHEL, o6pamaTs BHUMaHHE Ha OCOOCHHOCTH H3yHUeHHSA
OTIENBHBIX TEM M pa3fesioB, IOMOraTh oT6uparh HauboJiee BAXHBIE U HeoOX0uMBbIEe
CBeeHHs U3 ydeOHBIX OCOOHH, a TaKkKe faBaTh 00BACHEHHS BOIIPOCaM IIPOrpaMMEI
Kypca, KOTOpble OOBIYHO BBI3BIBAIOT 3aTpynHeHus. IIpy 3TOM IPEoJaBaTeo HeoO-
XOJMMO YYMTBIBATh CIEAYIOIHE MOMCHTBL:

1. He crefyeT HeperpyXarh CTyJ€HTOB TBOPYCCKUMHU 32 MaHHUAMH.
2. YepenoBaTb TBOPUECKYIO paboTy Ha 3aHATHSX C 3a/IAHUSAMH BO BHEAYIUTOPHOE

BpeMSL.
3. JlaaTh CTyJEHTaM 4ETKUI MHCTPYKT&X IO BBIMNOJIHEHUIO CaMOCTOSTEIbHBIX

3a7aHMid; Leb 3aJIlaHus; YCIOBUA BBIIOJHCHUS, 00BEM; CPOKH; TPEOOBAHUS K

0 OPMIIEHHIO.
4. OcyecTBIATH TeKyIHH yueT H KOHTPOJIb 38 CaMOCTOSTENIEHON pabOTOH.

5. Jlaath olieHKY 000011aTh ypOBEHb YCBOCHHS HABBIKOB CaMOCTOSITENIbHOH,
TBOpYECKOH paboThl.

Iporpammy paspaborai (n): /
XapurtoHosa A.E., K.2.H., IOUEHT /

,/7(11011nucr>)
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PELHEH3UA

Ha padouyio nporpammy aucuunanHbl 51.B./1B.04.01 «IlapcuHr u npego0padoTka JaHHBIX
HA HHOCTPAHHOM SI3BIKe)

OITIOII BO no nanpajenno 09.03.02 «MupopmManuoHHbIe CHCTEMBbI H TEXHOJIOTHH,
HanpaBJeHHOCTh «bosbinne 1anHbie 1 MmammHHoe ooydyenune (Machine Learning & Big
Data)»

(kBaniuukanus BHINTYCKHHUKA — 0aKaiaBp)

KonomeeBa Enena CepreeBHa, moueHT kadenpsl ¢unancoB ®I'BOY BO 1. Mockssl
«PTAY-MCXA umenu K. A. TumupsizeBa», KaHIUIATOM SKOHOMUYECKUX HayK (Hajiee Mo TEKCTY
PEILIEH3EHT), IpOBeIeHa pereH3us paboueil nmporpaMmbl AUCHUIUTNHBL «IlapcuHr 1 mpegoopadboTka
naHHbIX Ha uHOcTpaHHOM si3bike» OITOIT BO nmo namnpasnenuto 09.03.02 «Hngpopmayuonmusie cu-
cmembl U mexHono2uuy, HanpaBleHHOCTh «bousbiive naHHele W MamumHHOEe oOydenue (Machine
Learning & Big Data)» (6akamnaBpuat) paspadoranHoii B ®I'6OY BO «Poccwuiickuii rocynap-
cTBeHHBIN arpapHblil yHuBepcutreT — MCXA umenun K.A. TumupszeBay, Ha kadeape CTaTUCTUKU U
kuOepHeTuku (paszpaboTunk — XapuToHoBa AHHa EBreHbeBHa, KaHIUAAT SKOHOMHUYECKUX HAYK,
JOLIEHT Kaeapbl CTATUCTUKU U KUOEPHETUKH).

PaccMoTpeB mpezcTaBieHHbIE Ha PELEH3UPOBAHUE MAaTE€pUAJIbl, PELIEH3EHT MpPHILIET K clie-
JYFOIITAM BBIBOJIAM:

1. IIpenbsBnenHas padboyast mporpamMmma aucuuIuinHbl «[lapcunr u npenoOpaboTKa TaHHBIX
Ha WHOCTPAHHOM sI3bIKe» (najee mo TekcTy I[Iporpamma) coomeemcmseyem tpeboBanmsim OI'OC
BO mno wnampaBnenuto 09.03.02 «HUnpopmayuonnsvie cucmemvl u mexnonocuuy. lIporpamma
cooepoicum BCE OCHOBHBIE Pa3/eiibl, coomeemcmeayem TpeOOBaHUSAM K HOPMaTUBHO-METOINYECKUM
JOKYMEHTaM.

2. IlpencraBnennas B [Iporpamme akmyansnocmey yaeOHON NUCIUTUIMHBI B PAMKaX pean-
3armuu OITOIT BO re nodnexxcum commenuro — MUCIUATIMHA OTHOCUTCS K JUCITUTUTMHAM IO BEIOOPY
4acTH, GOPMHUPYEMON yIaCTHHKaMU 00pa30BaTeIbHBIX OTHOIIIEHNH yaeOHoro nukina — b1.B./IB.

3. Ilpencrasnennsie B I[Iporpamme uenu AUCUMILTUHBI coomeemcmgyom TPeOOBaHUSIM
®I'OC BO nanpasnenus 09.03.02 «Unopmayuonusie cucmemvl u mexHoa02un».

4. B cootBetrctBuu ¢ [Iporpammoii 3a mucuumummHoi «IlapcuHr u mpemoOpaboTKa JaHHBIX
Ha MHOCTPAHHOM SI3bIKE» 3aKPEIICHO 2 Komnemenyuu (5 unouxkamopoes). Jucuunnnna «[lapcunr
U npeaoOpaboTKa JAHHBIX Ha MHOCTPAHHOM SI3bIKe» U MpencTaBieHHas [Iporpamma cnocobdma pea-
J1U3068amb UX B OOBSIBICHHBIX TPEOOBAHUSIX.

5. O6mas TpynoémkocTts aucuuiuinnbl «llapcunr u npenoOpaboTka JaHHBIX HA HHOCTpPaH-
HOM SI3bIKE» COCTaBisteT 3 3a4ETHBIX eaquHuIbl (108 yacoB/u3 HUX MpakTHYECKas MOAroToBKa 4 4.).

6. Mudopmaius o B3aMMOCBS3H W3Y4aeMBbIX JUCUUIUIMH U BOIPOCAM HUCKIIIOUYEHUS JTyOIH-
pPOBaHUS B COJIEPKaHUU TUCIUILIUH coomsemcmayem nedcTBuTenbHOCTH. Jucuuminna «Ilapcunr
U npenoOpaboTKa JaHHBIX Ha MHOCTPAHHOM SI3bIKE» B3aMMOCBS3aHa C JIPYTMMH JAUCHUIUITMHAMHU
OIIOIT BO u Yue6noro miana no HanpasieHuto 09.03.02 «Unghopmayuonnvie cucmemul u mexo-
Jl02ut» ¥ BO3MOKHOCTb JTyOITMPOBAHUS B COJEPKAHUU OTCYTCTBYET.

7. IlpencraBnennas IIporpamma mpenamnosnaraeT UCHOJIb30BAaHUE COBPEMEHHBIX 00Opa3oBa-
TEJIbHBIX TEXHOJIOTHUH, UCIIOJIb3yEeMbIe MPH PeaIM3allii Pa3InYHbIX BUAOB yueOHOI paboTel. Dop-
MBI 00pa30BaTeIbHBIX TEXHOJIOTHI_coomseemcmeayom cieliu(PUKe IUCHUTIINHBIL.

8. IIporpamma nucruruivnbl «[lapcuar u npegoO6paboTka NaHHBIX HA WHOCTPAHHOM SI3bI-
Ke» MpeArnoaraeT 2 yaca 3aHsATHI B HHTEPaKTUBHOH (opme.

9. Bwuapbl, comepxaHue u TPYyAOEMKOCTb CaMOCTOSITENBbHOM pabOThl CTYAEHTOB, MPEACTaB-
nenHsle B [Iporpamme, coomeemcmsyrom TpeOOBaHHSIM K MOATOTOBKE BBIMTYCKHHUKOB, COIEpkKa-
mumMes Bo @I'OC BO nanpasnenus 09.03.02 «Anghopmayuonnvie cucmemuvl u mexHonro2um .

10. IlpencraBnennsie u onucanubie B [Iporpamme dhopMbl mexywetl olleHKH 3HaHUH (OTpoc,
Kak B (hopMe 0OCYXKIEHHs OTIEIbHBIX BOMPOCOB, TaK M y4acTHE B JEJIOBBIX WIpax), coomeen-
cmeyrom criennduke TUCIUTUTMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

dopma IPOMEXKYTOUHOIO KOHTPOJIS 3HAHMM CTyJIEHTOB, NpeaycMmoTpeHHas IIporpammoii,
ocyliecTBisieTcs B (opMe 3adera C OLIEHKOM, UTO coomeemcmeyem CTaTyCy TUCHMIUIMHBI, Kak
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JHCUHIUTHH B “
Horo ot 1}1)0] 1};(60py vacTu, Gpopmupyemoit yaactaukamu 00pazoBaTesbHBIX OTHOLICHHN y4eb-
ik ¢ B.JIB ®I'OC BO Hanpasnenus 09.03.02 « HngpopmayuorHule cucmembl U MexXHO-

®opMmbl ouenkn 3Hanmi, npencrasieHnsle B [Iporpamme, coomeemcmgyiom —cneuuuxe
AHCUHMIUTMHEI U TpeGOBaHMSIM K BBINTYCKHUKAM.

}1 - Y4ebHo-MeToamueckoe obecnedenue TUCIUILTHHBI IPE/ICTABICHO: OCHOBHOM JIHTE-
paTypoi — 5 HCTOYHUKOB (6a30BBIH Y4eOHHMK), TOMOIHUTENLHON TUTEPATYpOit — 4 HaMMEHOBAHUS,
I/IHTepHeT-pecypcm — 10 ucToYHMKOB U coomeemcmeyem tpeboBanusiM PI'OC BO HanpasieHus
09.03.02 «Hughopmayuonnsie cucmemvi u mexnonozuun.

12. MarepuasnbHo-TexHUYecKoe OO€eCHeyeHHe QHCLHIUIMHBL COOTBETCTBYET —CreluduKe
AucuumIMHbl «Ilapcudr u npeno6paboTka NaHHBIX HA MHOCTPAHHOM SA3bIKE» U 00ECreunBaeT HC-
I0JIb30BAHHE COBPEMEHHBIX 00pa30BaTENbHBIX, B TOM YHC/Ie HHTEPAKTUBHBIX METOJI0B O0YYEHHSL.

13. Metouyeckne  pekoMEHIANMM  CTYIEHTaM M METOAMYECKHE  DPEKOMEH/ANHH
NpenojaBaTesaM MO OPraHU3aluK 0OYYeHHs 10 AUCHUIUIMHE NAIOT MPEICTaBICHHE O CcreuuduKe
00yuenns no pucrmruinse «Ilapcuur 1 npeno6paboTka JaHHBIX Ha MHOCTPAHHOM S3BIKEY.

OBIIHE BbIBO/bI

Ha ocHOBaHMHM NPOBEEHHOrO perieH3pOBaHKs MOJKHO CAEIATh 3aKIIOUYCHHE, 9TO XapaKTep,
CTPYKTypa H coepkanue paboueii mporpaMmsl JUCIMILTHHBL «IJapCHHT ¥ pea00padboTKa NaHHBIX
Ha MHOCTpaHHOM s3bike» OITOII BO no nanpasienuto 09.03.02 « Hrugpopmayuorrsie cucmemol u
mexHon02uuy, HapaBIeHHOCTh «Bo/bIne JaHHbIE M MAIIHHHOE 00yYeHue (Machine Learning
& Big Data)» (xpanubukanus BbIIycKHUKA — Gaxanasp), paspaboTanHas XapuToHOBOH A. E.,
K.3.H., JOLEHTOM Kadenpbl CTATUCTHKA ¥ KHOEPHETHUKH, COOTBETCTBYET tpeGosanusm GI'OC BO,
COBPEMEHHBIM TPEOOBaHMSM SKOHOMHKH, PBIHKA TPYJa M IO3BOJIUT IpH €€ peaH3aluy yCNelHO
obecnednTs GOPMHUpPOBaHHE 3aSBICHHBIX KOMIECTSHIIUH.

51 punancos ®I'BOY BO «Poccuiickuit rocynaper-

Mern K. A. TuMupsizeBa», KaHIuAaT 9KOHOMHYECKHX
s A 0
« 16 » 04 202/ 1.

Penensent: Konomeena E.C., noueHT xad
BEHHBIMA arpapHbId YHUBEPCUTET —
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