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AHHOTAIMA

paboueii mporpaMmMbl y4eOHOH AMCHUILIHHBI
b1.B.03 «HMuctpymentsl Data Science B R, Python, SQL»

AJIs1 MOAroTOBKM MarucTpos no Hanpasjaenno 09.04.02 «MupopmannoHHble
CHCTEMbI U TEXHOJOTHI» MO HanpaBjaeHHocTH Haykn o nannbix (Data Science)
"

eab ocBoeHMS] JUCUMILIMHBI: OCBOCHUE CTYJIEHTAaMH TEOPETUUYECKUX U
MPAKTUYECKUX 3HAHUM U MPUOOPETECHNUE YMEHUN U HABBIKOB B 00JIACTH NIPUMEHEHUS
U COCTaBJICHUSI CTPYKTYPhl COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB aHA/IU3a JTaHHBIX U
Data Science, a Taxxe pa3paboTku TpeOOBaHHMU K MPOTPAMMHBIM MPOJYKTaM B
npodeccuOHaIbHOMN eI TeTbHOCTH.

MecTo AUCHMIUVIMHBI B Y4eOHOM IJIaHE: BKJIIIOUYEHA B 4acTh, POPMHUPYEMYIO
y4acTHUKAMU 00pa30BaTeNbHBIX OTHOIICHUN Yy4eOHOro IjlaHa IO HANpPaBJICHUIO
noaroroBku 09.04.02 «MHpopManiiOHHbIE CUCTEMBI U TEXHOJIOTUM.

TpebGoBanusi K pe3yJbTaTaM OCBO€HHUsI JAUCUMIUIMHBI: B peE3yJbTaTe
OCBOCHUS JHUCIUIUIMHBI (HOPMUPYIOTCSA CIIEAYIOIMINE KOMIETCHIIMU (MHIUKATOPHI):
ITKoc-2 (ITKoc-2.1; TIKoc-2.2; ITIKoc-2.3); I1IKoc-3 (ITIKoc-3.1, ITKoc-3.2; IIKoc-
3.3); [IKoc-5 (ITKoc-3.1).

KpaTtkoe cogepxkanue 1MCUMIJINHBI:

Metonsl u Monaenu axainuiza gadHHblX. llomatne OLAP-texmonorun. TexHuku
olepaTMBHOrO  aHanu3a JaHHBIX. [lpunnunel  moctpoenuss OLAP-ky6o0B.
Kpoccrabmumel. Iloctpoenue cpe3oB kyba. 3amgaum Data Mining. Oo6macth
npuMmeHeHuss Data Mining. MeTonbl U MOJAENM aHANIHW3a JAHHBIX U HM3BICYCHUS
3HaHMi. MaTpuuHOe TpelCTaBlIeHHE pEIIeHUsl 3ajladu perpeccuu. PexyppeHTHbIe
METOJIbI OIICHUBAaHUS TApPaMETPOB perpeccuu. 3ajada TPYNIUPOBAHUS OOBEKTOB.
Kitactepel. MeToabl 1 alropuT™bl KiaacTepHoro aHanmsa. Knaccudukanus qaHHBIX.
Wurtepnperanus rpynn oObekToB. [locTpoenne kiaccuPUKaMOHHBIX —TMPaBHIL
PacrioznaBanme o00pa3oB. BrlsiBieHne OCHOBHBIX (DaKTOPOB, XapaKTePU3YIOIIMX
o0wvekThl. [locTpoeHue accomumaTuBHBIX TNpaBmwi. OOydeHHE TO MpeleeHTaM.
ApXUTEKTypa HEUPOHHOU ceTH. MeTOIbl ONTUMH3ALNN — FTEHETUYECKUE AIITOPUTMBL.
[TpuHIMNBI pabOTHl ¢ OONBIIMMU JNAHHBIMU.. PBIHOK WHCTPYMEHTAJbHBIX CHCTEM
Data Science. PeiHOK uwHCTpyMeHTaNbHBIX cpeactB Data Science. Texnomorus
Business Intelligence (BI) u ee mecTto B MHGOPMAIMOHHON CcHCTEME TPEATNPUATHA.
IIpoayxrsel BI. BI kak MeTOABI, TEXHOJIOTHUH, CPEJICTBA U3BJICUEHUS U MPEICTABICHUS
sHanui. Bl kak 3Hamms o Om3Hece m mua OusHeca. Knowledge Management.
Nurterpanusa nHPOPMAMOHHO-aHATTUTUYECKUX U KOPIOPATUBHBIX HH(OPMAIITMOHHBIX
cucteM. Pa3zpabotka TpeOOBaHMII K TPOTrPAMMHBIM MPOAYKTaM M TPOTPAMMHOMY
obecrieuenuto. Cranmapt SQL, stambl pasBuTus u peanmusanus. Knaccuduxarms
TtunoB 3aaad. Cpena nporpammupoBanHus Ha sa3bike SQL. Tumbl manHbeix B SQL,
UCIIONb30BaHUE U TnpeoOpazoBaHue. Peanmuzanus TUIOBBIX aJITOPUTMUYECKUX
KOHCTPYKIIMI M ucnodp3oBaHue mpoueayp u Qynkuuid B SQL. OG6pabotka
nndpopmanuu B b/l Ha s3p1ike SQL. Co3nanne o0bekToB B/ Ha si3p1Ke SQL (TabnuIsI,
orpaHuueHus, cBs3u). lIporpammupoBanue  3ampocoB  (yciioBusl — BbIOODA,
WCIIOJIb30BaHUE TPYNIUPOBOK U arperaToB JaHHBIX, COCAUHEHHUH, MOA3apOCOB,
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TaOMUYHBIX BBIPAKCHUM W HACIEIyeMbIX TaOJHWIl, Omepanuid HaJ MHOXECTBAMH,
peKypcuii, TpEACTAaBICHUH, PEAAKTHPOBAHUS C  YCIOBHUSAMH, TPUITEPOB,
pa3BopauMBaHUS M CBOpAYMBaHUsA  JaHHBIX, HA0OpPOB  TPYNIUPOBAHWS).
HNuuamuueckuii SQL. Jloctyn xk 6a3zaMm JaHHBIX U3 MpuioxkeHuil. Mcnonb3zoBanue
a3pika SQL B aHaiv3e AaHHBIX, MAIIMHHOM OOY4YeHHMH W 00pabOTKEe OOJBIIMX
NaHHbIX. lcropus W npuuyuHbl DonyisapHocTH cpenbl R. Bo3MoxHOocTM U
OTpaHUYCHHS s3bIKa, MEPCIEKTUBBI pa3BuUTHA. [loHATHE HAOOpa HW CTPYKTYpPHI
nannbix. Marematuka B R Ilpocreiimme onepauuu. Jlormyeckue omnepamuu.
Marematudyeckue ¢GyHKUMH. TpUroHOMeTpUuYecKHe (DYHKIUU. YTNpaBisiolue
KOHCTPYKITMHU SI3bIKa BBOJ M BBIBOJ JaHHBIX, UMIIOPT U3 Pa3INYHBIX UCTOYHUKOB.
Oyukuuu, 3aganHHbie [lonbp3oBareneM. ['paduueckue BosmoxkHoctu OOpaboTKa
JTaHHBIX W yMpaBJeHHUE JaHHBIMH. [lepenMeHOBaHUE U MEPEKOAUPOBKA MEPEMEHHBIX.
[Iponymiennbie 3HaueHus. VICKIOYeHHWE NPOMYNICHHBIX 3HAYCHWH W3 aHaIM3a.
[IpeobpazoBanue TtunoB. CopTupoBka U O0ObEeIMHEHUE HAOOPOB JIaAHHBIX.
JloGaBnenue cTonbIoB U cTpoK. PazneneHue HaAOOPOB NaHHBIX HA COCTAaBIISIOIIME.
Brei6op u uckimrouenue nepemeHHbIX. Crydaitable BbiOOpku. Komanasr SQL ans
npeobpazoBaHus TabauI. MareMaTH4ecKue, CTATUCTHYECKHE U TEKCTOBBIC ()yHKITHH.
[Tpumenenne QyHKIUA kK MaTpuiiaM M TabiaunaM JaHHbIX. Mcmonp3oBanue R B
NpUKIaIHBIX 3ajadax Data Science. McxoiHple ¥ pacCUUTHIBACMbIC TOKA3aTEIIH.
TouHOCTB TIpeaCcTaBIIeHUs pe3yabTaTOB. Vcmons30Banue s3pIka R B aHaM3e JaHHBIX,
MaIllMHHOM OOYyYeHHH U 00paboTKe OONbIUX JaHHBIX. PaspaboTka TpebGoBaHHi K
OpOrpaMMHBIM ~ TMPOAYKTaM W TOporpaMMHOMY  oOecnedyeHuro.  SI3bIK
nporpamMmMmupoBanus R: Oubnumorexkn nis mamuHHOro oOydeHust Pandas, Dplyr,
Ggplot2, MLR, Caret, Esquisse, H20. Cpeaa mporpammupoBanus Python. Tursl
naHHeix B Python, wucnonb3oBanme u mnpeoOpa3zoBaHue. Peanuzanuss THUIOBBIX
AITOPUTMHUYECKUX KOHCTPYKIIUNA U HUCTIONb30BaHUE Mpouenyp u ¢yHkiui B Python.
Ucnonb3oBanue Python myist onmvcanust TUMIOBBIX CTPYKTYP JAHHBIX M aITOPUTMOB UX
o0pabotku.  OOBEKTHO-OPUEHTUPOBAHHOE  MporpamMmmupoBanue B Python.
Cranmaptaeie 6ubnuoreku B Python nmns pemenus npuknagHsix 3amad. Pabora co
cnuckamu U cioBapsiMmu B Python. Co3ganue crnoBaps. Omnepanuu Haj CIOBapsiMU.
[lepeGop 9 snemenToB cioBapsi. Meroabl ajis paboTel co cioBapsamu. OpraHu3anus
untepdeiica. Jloctyn k 6azam maHHbIX U3 npwioxkeHuid Ha Python. Mcnons3oBanue
sa3pika Python B aHanmm3e NaHHBIX, MAIMHHOM OOYYeHHH W 00paOOTKE OOJIBIINX
naHHbIX. Pa3paboTka TpeOoBaHMII K MPOTPAMMHBIM MPOAYKTAM U TPOTrPAMMHOMY
oOecrieuenuto. S3pik mporpammupoBaHusi Python: OuOnmoTexku nisi MamIMHHOTO
obyuenust Matplotlib, Pandas, Scikit-learn, Mglearn, SciPy, Numpy, Keras.

O0masi TPyI0eMKOCTh JMCHUILIMHBI COCTABJISIET. COCTABISIET 2 3a4eTHBIC
enuHUIb! (72 vact).

IIpoMe:KyTOUYHBIN KOHTPOJIb: 3a4ET.


https://ggplot2.tidyverse.org/
https://mlr.mlr-org.com/
http://topepo.github.io/caret/index.html
https://github.com/dreamRs/esquisse

1. Heab ocBOeHNS IUCHUILIHHBI

Hensto auctumubbl «MHCTpymMenTsl Data Science B R, Python, SQL»
ABJIAETCS OCBOCHHME CTYJIEHTAaMH TEOPETUYECKUX U TNPAKTUYECKHX 3HAHUU W
NpUOOpPETEeHHE YMEHH W HaBBIKOB B 00JIACTMU NPUMEHEHHS M COCTABIICHUA
CTPYKTYpPbI COBPEMEHHBIX MPOTPaMMHBIX CPEJICTB aHall3a JaHHbIX 1 Data Science, a
TaKk)Ke pa3pabOTKu TpeOOBaHUI K MPOTrpaMMHBIM MPOAYKTaM B MPOQPECCHOHATBHON
NesATEeNbHOCTH.

2. MecTo TMCUMILUIMHBI B YUeOHOM mpouecce

Huciumnna «Muctpymentsl Data Science B R, Python, SQL» Bkitouena B
4acTb, POPMUPYEMYIO YHACTHUKAMU 00pa30BaTEeIbHBIX OTHOLIEHUH y4eOHOT0 T1aHa.
HNucnumnuaa «Uuactpymentsl Data Science B R, Python, SQL» peanusyercs B
cootBercTBUM ¢ TpeboBanusiMu OI'OC BO, npodeccuonansHoro crannapra, OINOII
BO u YueOnoro mnana no HampasieHuto 09.04.02 «MudopmannoHHble CUCTEMBI U
TEXHOJIOTUU».

Huciumunaa «Muctpymentsr Data Science B R, Python, SQL» sBnsercs
OCHOBOIOJIararolei s u3ydeHus caeayomux qucuuruind: «Hayka o nannbix (Da-
ta Science)», «AHamuTHKa W BU3yaiM3alus JaHHBIX Ha Python Ha WHOCTpaHHOM
A3BIKE», «AHANUTHKA U BU3yanu3alus naHHbIX Ha Pythony», «['mybGokoe oOyuenue B
HayKax O JaHHBIX», «CUCTEMBbI MOJACPKKH MPUHSITHS peIICHUN», « AHAJINU3 OOJIBIINX
nanHbix (Big Data Analytics)», «AHanu3 BpeMEHHBIX PsIZIOB HA HHOCTPAHHOM SI3bIKE
B R», «AHanu3 BpeMeHHBIX pA10B B Ry.

Pabouas mporpamma maucruriuasl «HCcTpyMenTsl Data Science B R, Python,
SQL» nansg wWHBaANMOOB M JMII C OrPAHUYEHHBIMH BO3MOYKHOCTSIMU 370POBBS
pa3palaThIBaeTCs MHIUMBUAYAJIbHO C YYETOM OCOOEHHOCTEH NCHUXO(PHU3UYECKOTO
pa3BUTHs, WHIUBUIYAIBHBIX BO3MOXHOCTEM M COCTOSIHMSL 3J0pPOBbSl TaKUX
00yJaromuxcs.

3. [lepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00YUYeHUsI 10 TUCIUIINHE,
COOTHECEHHBIX € IUIAHUPYEMBbIMU Pe3yJIbTATAMHU OCBOEHUN 00pPa30BaTeIbHOI
NpOrpaMmbl

OOpazoBaTenbHble pe3ydbTaThl OCBOCHUS JUCIUIUIMHBI  O0ydYarOIUMCH,
Mpe/IcTaBlIeHbI B Tabmuie 1.

4. CTpyKTYypa " coepKaHue TUCHUILIHHbI

4.1 PacnipeesieHue TPyA0EMKOCTH JUCHUILUIMHBI 110 BUIaM PadoT
110 ceMecTpam

OO6mrast Tpyao€MKOCTh AUCIUIUIMHBI COCTaBisieT 2 3ad.en. (72 waca), ux
pacripeiesieHue 1o BujiaM paboT ceMecTpaM MPeCTaBlIeHO B TabauLe 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHUS YUeOHOM IMCIUTIUHBI

Tabnura 1

COBCPHICHCTBOBATH U

HAYKHM O JAHHBIX, B T.9. MCTOJbI

B T.4. MCTOJbI MAaIlIMHHOT'O

No Kon Conepxxanue B pesynbrare nzydeHus yaeOHON NUCIMILINHBI 00y4Jaromuecs: JOJHKHBL:
| kommieTe | KoMreTeHIuH (MK e€ | MHIUKaToOphl KOMIICTCHIIHN
n/m 3HATh yMETh BIIAJIETh
HIIAU YacTH)
1. |IIKoc-2 |Cnoco6en nmpumensts | [TKoc-2.1 3HATB: | SI3BIKU
COBPEMECHHBIC WHCTPYMEHTAIBHBIE  CPEJICTBA | IpOTpaMMHUpOBaHus R n
Cpe/cTBa aHaIn3a OW3HEeC-aHATUTUKK W makeTsl | Python, s3bIk 3anpocos
aHHBIX U OU3HEC- MPUKIATHBIX — cTaTUcTHYecKuX | SQL, kak
AQHAJINTUKHA B MIPOrpaMM HHCTPYMEHTAILHOTO
npodeccrnoHanIbHOM cpencta Data Science
NEATEIIBHOCTH [TIKoc-2.2 YMers: OCYILIECTBIISATH COOD,
OCYILIECTBIISATh coop, 00paboTKy, aHAIN3
00paboTKy, aHajgu3 MacCOBBIX MaCCOBBIX JIAHHBIX,
JAHHBIX, CTPOUTH IMPOTHO3BI C CTPOUTH IPOTHO3BI C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HCI0JIb30BaHUEM
WHCTPYMEHTOB OuzHec- nHCTpyMeHTOB Data
AHATTMTUKA U TaKeTOB Science R, Python u SQL
OPUKIATHBIX ~ CTATUCTHUYECKUX
porpaMm
[IKoc-2.3  VmeTh  HaBBIKH: HaBBIKaMU cOOpa,
coopa, 00pabOTKM, aHaNIHM3a 00paboTKH, aHATH3a
MAacCOBBIX JIaHHBIX, B T.4. MacCCOBBIX JIAHHBIX C
0OJBIINX TAHHBIX, MCII0JIb30BaHUEM
9KOHOMETPUYECKOTO uHcTpymeHToB Data
MOJICITUPOBAHUS u Science R, Python u
IIPOrHO3UPOBAHUS c SQL
UCTIOJIb30BAaHUEM COBPEMEHHBIX
CpeICTB OM3HEC-aHANUTUKH U
MaKeTOB MIPUKIIaIHBIX
CTAaTHUCTUYECKUX MTPOTPaMM
2. |IIKoc-3 |Cnoocoben I1Koc-3.1 3HaTh: METO/IbI | METO/IbI HAYKH O TAHHBIX,




Ne Kon Conepxanue WHukaTopsl KOMIETEHIUN B pesynbrare n3ydyenus: yaeOHOM TUCIUIUIMHBI 00YYarOMUecs TOJKHBI:
pa3pabarbIBaTh MalIMHHOTO oOy4enus, | 00yueHus1, 00paboOTKH 1
HOBBIE METO/IBI, 00paboOTKM W  BU3yaJIHM3aIMH | BU3yAIU3alUN OOJIBIINX

MOJICITH, AJITOPUTMBEI,
TEXHOJIOTHH U
WHCTPYMEHTATbHBIE
cpencTBa paboThI ¢
JAHHBIMH, B T.4.
OOJIBINUMU TaHHBIMHA

OOJIBIIMX JAHHBIX; COCTOSIHUE H
MIEPCIICKTUBBI PA3BUTHS HAYKU
0 JIaHHBIX, UCTOJBE3YEMOT'0 TIPU
00paboTke JTAHHBIX
MIPOTrPAMMHOTO
WHCTPYMEHTAPUS; MOTPEOHOCTH
B COBEPIIICHCTBOBAHUH 51
pa3paboTKe HOBBIX METOJIOB,
TEXHOJIOTHH u
WHCTPYMEHTAIBHBIX  CPEICTB
JUIST pabOTHI C JaHHBIMH, B T.d.
OOJIBIINMU,; 00J1acTh
MIPUMEHEHHS HAyKH O JIAHHBIX B
CEIILCKOM XO3SIMCTBE

JaHHBIX; COCTOSIHHUEC U
MEPCICKTUBLI PA3SBUTHA
HAayKHU O IaHHBIX,
UCIIOJIE3YEMOTO TPH
00paboTKe JaHHBIX
HIpOrpaMMHOI'0
WHCTpYMEHTapus

[TKoc-3.2 Ymetb: ompenensiTh

NEPCIIEKTUBHYIO TEMaTUKY
HAy4YHO-HCCIIeI0BATEIbCKUX

pabot B obnactu
COBEPIICHCTBOBAHUS u
pa3pabOTKU HOBBIX METOOB,
Moienei, QITOPUTMOB,
TEXHOJIOTUH u
UHCTPYMEHTAIBHBIX  CPEICTB
paboThI c JTAHHBIMU;
IUTAHUPOBaTh W TPOBOJUTH
QHAIUTUYECKUE U  Hay4YHbIE
UCCIIEJIOBaHHUS MO TeMaTHKe

UH(POPMALMOHHBIX
TEXHOJIOTUH, TNPUMEHSEMBIX B
HayKe O JJAHHbIX

IUTAHUPOBATh U
IPOBOJIUTH
aHAJIUTHUYECKHUE U
Hay4HbIE UCCIICI0BAHUS
10 TeMaTHKe
UH(POPMALIMOHHBIX
TEXHOJIOTUH,
IPUMEHSEMBIX B HAYKe O
JTAHHBIX C IOMOUIbIO
a3b1k0B R, Python u SQL

[IKoc-3.3 IHmerp  HaBBIKU:

pa3pabOTKH HOBBIX




Kon

Conepxxanue

Nuaukatopbl KOMIETEHIUI

B pesynbrate nzydeHus: yaeOHOU JUCIHUILINHBI 00y4Jaromuecs: JOHKHBL:

pa3pabOTKM HOBBIX METOJIOB,
MOJIEIIEH, AITOPUTMOB,
TEXHOJIOTHI u
WHCTPYMCHTAIBHBIX  CPEICTB
paboThl ¢ JaHHBIMH Ha OCHOBE
aHanu3za  moTpeOHOCTEH U
MepeoBOro  3apyOeKHOTO |
OTEYECTBEHHOTO OTIBITA;
IUIAHUPOBAHUS ~ COCTaBa W
COJICpKAHHUS, COTJIACOBAaHUE
TepeyHs Hay4JHO-
WCCIIeIOBAaTeNILCKUX  paboT B
npohecCHOHATBHON
JeSITEIbHOCTH

METOJ0B, MOJCTICH,
ITOPUTMOB,
TEXHOJIOTUH B
WHCTPYMEHTAIBHBIX
Cpe/CTB pabOTHI €
JIaHHBEIMH Ha SI3BIKax R,

Python u SQL

I1Koc-5

Cnocoben
paspabaThIBaTh
TpeOOBaHUS K
POrPaMMHBIM
MPOJIYKTaM H
POrpPaMMHOMY
00ecCIeyYeHuIo,
OTCJIC)KUBATh
CHCTEMHOCTh U
Ka4ecTBO pabOThI
MIPOrPaMMHCTOB

I1Koc-5.1 3uare: BUIBI
TpeOOBaHUH K IPOTPAMMHBIM
MPOJIyKTaM H
COOTBETCTBYIOIIEMY
IPOrPaMMHOMY 00OECIICUCHHIO,
CITOCOOBI BEISIBIICHHS
TpeboBaHUM

BHJIbI TpeOOBaHUMN K
POrPaMMHBIM
MPOJYKTaM U
COOTBETCTBYIOIIEMY
POrPaMMHOMY
obecrieueHuro B chepe
Data Science




TabOnuia 2

PacnpenesieHne TPy10€MKOCTH IMCIUILNIMHBI 10 BUIaM padoT Mo ceMecTpam

. Tpynoémkocts, 1 cemecTp
Bua yueOHo# padoThl yac. Beero/*
OO0masi TpyA0€MKOCTb JUCITUIUIMHBI [0 Y4EOHOMY TUTaHy 7212
1. KonrakTHas padora: 12,25/2
AynuTopHas padora 12,25/2
8 MOM Hucine:
qexyuu (/1) 2
npaxmuyeckue 3ansmus (113) 10/2
KOHMAaxmuas paboma Ha npomexcymoynom konmpoe (KPA) 0,25
2. CamocrositesbHasi padora (CPC) 59,75
camocmosmenbHoe uzyueHue pasoenos, Camono020mosKa
(npopabomka u nosmopenue 1eKYUOHHO20 MAmepuana u
mMamepuana yueOHUKo8 U yueOnvlx nocoouti, NL0020MoeKa K
NPAKMUYECKUM 3AHAMUAM U M.O.) 55,75
Iloocomoska k 3auemy (KOHmMpo.iv) 4
Byt mpoMeXyTOYHOTO KOHTPOJIS: 3a4eT
* B TOM 4HCIIe TPAKTHYECKas ITOATOTOBKA.
4.2 Conep:kaHue IMCUUNIMHBI
Tabmuna 3
TemaTnuecknil MUIaH y4eOHOM JUCHUIINHbBI
HaumeHnoBaHue pa3esioB ¥ TeM IHCHUILIUH Ayautopias Breayauro
(p o HEHO) et Bcero padora pHas
S J | I3 | IIKP |pagora CP
Pasnen 1 Muctpymentsl 1 Meto sl Data Science 18 2 16
Paznen 2 OcnoBHele Bo3MokHoctr SQL B Data
; 12 2 10
Science
Pagz[en 3 OcHoBHBIC BO3MOKHOCTH cpenbl R B Data 20/1 3/1 17
Science
Pagﬂen 4 OcHoBHbIe Bo3MOxkHOCTH Python B Data 21.75/1 5/1 16,75
Science
KonTaktHas paboTa Ha IPOMEKYTOYHOM KOHTPOJIE
(KPA) 0,25 0,25
HToro mo gucuuiimHe 72 2 10/2 | 0,25 59,75

* B TOM YHCIIE IMPaKTUYCCKasd IIOAroTOBKaA

Pa3znen 1 UucrpymenTsl 1 meToabl Data Science

Metonsl u Mozenu aHanusa naHHbIX. llonsgtne OLAP-texHomornu. TexXHUKH
omepaTUBHOro  aHanu3a JaHHbIX. [Ipunnunel  moctpoenuss OLAP-ky6oB.
Kpoccrabmumel. [loctpoenme cpezoB kybOa. 3amaum Data Mining. OO6macts
npuMmeHenuss Data Mining. MeToasl M MOAEIM aHaiW3a JAHHBIX W HW3BJICUCHUS
3HaHUW. MaTpudHOEe MPEACTAaBICHUE PEIICHUS 3aJa4yu perpeccur. PexyppeHTHbIE
METOJbl OIICHHWBAHUS NapaMeTpPOB perpeccuu. 3ajada TPYyHNIUPOBAHUS OOBEKTOB.
Kinactepbl. Metoabl n anroputMsl KiacTepHoro ananuza. Knaccudukanusi JaHHBIX.
WNurtepniperauust rpynn oObekToB. IlocTpoeHue KiacCU(UKAIMOHHBIX TPaBUIIL.
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PacniozHaBanue 00pa3oB. BblsiBIeHHE OCHOBHBIX (DAKTOPOB, XapaKTEPU3YIOIIHUX
o0bekThl. IlocTpoeHnue acconuaTuBHBIX mpaBwil. OOydeHHE MO MpeleeHTaM.
ApXUTEKTYpa HEUPOHHOU ceTU. MEeTONbl ONTUMU3ALMN — TEHETUYECKHUE aJTOPUTMBI.
[Tpunuunel paboThl C OONBIIMMHU JAHHBIMHU.. PBHIHOK HHCTPYMEHTAJbHBIX CHUCTEM
Data Science. PwrlHOK HHCTpyMeHTaldbHBIX cpenctB Data Science. TexHomorus
Business Intelligence (BI) u ee mecTto B MHpOPMAalMOHHON cUCTEME MPEANPUSATHUS.
ITpoxyxtsel BI. BI kak MeTOABI, TEXHOJIIOTHH, CPECTBA U3BJICUECHUS U NPEACTABICHUA
3HaHui. Bl kak 3Hanus o OusHece u mna OusHeca. Knowledge Management.
Nuterpanus nHpopMallMOHHO-aHATUTUYECKUX U KOPIOPATUBHBIX HHGOPMAITMOHHBIX
cucrteM. Pa3zpaboTka TpeOOBaHMI K HPOrpaMMHBIM MNPOAYKTaM M MPOTPAMMHOMY
o0ecreueHHIO.

Pa3nen 2 OcHoBHbIe Bo3Mo:kHOCTH SQL B Data Science

Cranmapt SQL, srambl pa3BuTus u peanusanus. Kiaccuduxainus TUMOB 3ajad.
Cpena nporpammupoBanus Ha a3bike SQL. Tumnsl qanasix B SQL, ucnons3oBanue u
npeoOpazoBanue. Peanuzamuss TUNOBBIX aNTOPUTMHYECKHUX KOHCTPYKIUHA U
ucnosib3oBanue npouenyp u ¢ynkuuid B SQL. O6pabotka undpopmanuu B B/ Ha
s3bike SQL. Co3nanue 00bekToB b/l Ha s3bike SQL (Tabnuibl, orpaHUYeHUsI, CBS3H).
[IporpammupoBanue 3anpocoB (yciioBHsl BbIOOpa, MCIOJBb30BAHUE T'PYIMIHPOBOK U
arperatoB JaHHBIX, COCJAWMHEHUN, TOA3aNpOCOB, TAOJWYHBIX BBIPAXEHUU U
HacJeAyeMbIX TaOJWIl, Olepanuii HaJ MHOXXECTBAMHU, PEKYPCHH, IMpeCTaBICHHM,
PENAKTHPOBAHUS C YCJIOBUSMH, TPUITEPOB, pa3BOpAuYMBaHUS M CBOpPAYMBaHUS
JIaHHBIX, HAOOpoB rpynnupoBanus). Junamuueckuii SQL. JJocTyn k 6a3aM IaHHBIX
u3 npuioxenuil. Mcnonb3zoBanue s3pika SQL B aHanmu3e AaHHBIX, MAalIMHHOM
o0ydeHur U 00paboTKe OOJBIINUX JAHHBIX.

Paznen 3 OcHoBHbIE BO3MO:KHOCTH cpeabl R B Data Science

Hcropus u npuurHbI NOMYJIAPHOCTU cpenbl R. Bo3MOXHOCTH 1 orpaHuYeHus s3bIKa,
nepcrekTuBbl pa3Butud. [loHaTre Habopa W CTPYKTYyphl JaHHBIX. Maremarnka B R
[IpocTeiimme omneparnuu. Jlormdeckue omnepanun. MartemaTudeckue ¢yHKIIUH.
Tpuronomerpudeckue QyHKIMHA. YTIPaBISIOMIKE KOHCTPYKIIUU s13bIka BBOT M BBIBOJT
JAHHBIX, UMIIOPT U3 Pa3JIMYHbIX UCTOYHUKOB. DyHKIMK, 3a1aHHble [lonb30BaTenem.
I'paduueckne BozMoxkHOCTH (OOpaboTKa JAaHHBIX W YOPABJICHHE JIAHHBIMU.
[lepenMeHOBaHME U NEPEKOAUPOBKA MEepeMEHHBbIX. [IpomylieHHble 3HAYEHUS.
HckmroueHne TPOMYIMICHHBIX 3HAUYeHWA U3 aHanmmza. [IpeoOpa3zoBaHue THUIIOB.
CoptupoBka u 00BbeaMHEHHE HAOOpPOB MaHHBIX. JloOaBneHHE CTONOIOB W CTPOK.
Pasnenenve ©HaOOpOoB JaHHBIX Ha coOCTaBisiomue. Bpibop W HCKIIOUEHUE
nepemeHHbIX. Cryuaiinbie BeIOOpKu. Komanaer SQL mis mpeoOpazoBanusi TaOIHIIL.
MaremaTudeckue, CTaTUCTUYECKHE U TeKCTOBbIe GyHKmu. [Ipumenenue GyHkmmii K
MaTpuiiaM W TabnuiaMm JIaHHbIX. Mcmonb3oBanune R B mpukiamHpix 3amadax Data
Science. lcxomgHple W paccUMTHIBa€MbIE IMOKA3aTeNH. TOYHOCTh MPEICTaBICHUS
pe3ynbraTtoB. Mcnonp3oBaHue s3bika R B aHanmm3e MaHHBIX, MAIIMHHOM OOYYCHHH H
o0paboTke OonbIUX MaHHBIX. Pa3paboTka TpeboBaHUI K MPOTPaMMHBIM MPOTYKTaAM
U TOporpaMMHOMY oOecredeHuto. SI3bIKk mporpamMmmupoBaHus R: Oubnuorexu as
MmarmHHOTO 00yueHus Pandas, Dplyr, Ggplot2, MLR, Caret, Esquisse, H20.

Pa3nen 4 OcnoBHble Bo3MoxxHOCTH Python B Data Science

Cpena mnporpammupoBanusi Python. Tumbl ganueix B Python, ucnons3oBanue u
npeoOpa3oBaHue. Peanuzanus TUIOBBIX ANTOPUTMUYECKHX KOHCTPYKIHMU U
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https://ggplot2.tidyverse.org/
https://mlr.mlr-org.com/
http://topepo.github.io/caret/index.html
https://github.com/dreamRs/esquisse

ucnoias3oBaHue mporeayp u Gyukiui B Python. Mcnonb3oBanue Python mis
OMHUCAHUs THUMOBBIX CTPYKTYP JAHHBIX M QJITOPUTMOB UX 00paboTKu. OOBEKTHO-
OpUEHTHpPOBaHHOE TMporpamMmmupoBanue B Python. CrangaptHbie OHOIUOTEKH B
Python nnsi pemienuss mpukiansHbix 3anad. Pabora co crnuckaMu W CJIOBapsiMU B

Python. Co3manue cnoBaps. Omnepanuu Haa cioBapsmu. Ilepebop

DJIEMCHTOB

cioBapsi. Metoasl st paboThl co cinoBapsaMmu. Opranuzanust uHTepdeiica. Jocryn
0a3aM naHHbIX U3 npuioxkeHuid Ha Python. Mcnons3oBanue s3pika Python B ananuze
JaHHBIX, MAIIMHHOM OO0y4yeHuu U 00paboTke OONBIIMX JaHHBIX. Pa3paboTka
TpeOOBaHUN K MPOTrPaMMHBIM TMPOAYKTaM M MPOTrpaMMHOMY OOecredeHuio. S3bIk
nporpammupoBanust Python: Oubnmoreku s mammHHOro o0yuenus Matplotlib,
Pandas, Scikit-learn, Mglearn, SciPy, Numpy, Keras.

4.3 Jleknum /mpaKkTHYeCKUE 3aHATHS

Tabmuna 4
Conepxanue JeKIIMY /TPAKTHYECCKHE 3AHATHS M KOHTPOJIbHbIE MEPONPUSTHSA
Koa-
Bup BO
Ne Ne u HasBanue Jekuuii/ PopMHpYeMbIe | KOHTPOIL | yacos/
o/ Ne pa3nena B — KOMIEeTeHIIHH HOTO Riues)
(WHAUKATOPBI) | Meponpus | "PUCY
THSL moaroTo
BKa
1 Pazpen 1 Jlexumst Ne 1. OcHOBHBIE [TKoc-2.1 2
NHCTpyMEeHTHI 1 uHcTpymeHThl Data Science [TKoc-5.1
meros! Data [1Koc-5.2
Science [TKoc-6.1
2 Paznen 2 [Tpaktuueckas pabdota Ne 1. [TKoc-2.1 3ammTa 1
OCHOBHBIE Co3snanue 00LEKTOB 0a3 JaHHBIX [IKoc-2.2 paboTh
Bo3MoxkHocTH SQL | Ha sa361Ke SQL ITKoc-2.3
B Data Science [TKoc-5.1
[1Koc-5.2
[IpakTtnueckas pabora Ne 2. [TKoc-2.1 3ammTa 0,5
IIporpamMupoBanue 3ampocoB [TKoc-2.2 paboTsI
Ha si3bike SQL [TKoc-2.3
[TKoc-5.1
[TKoc-5.2
[IpakTnueckass pabora Ne 3. [TIKoc-2.1 3amura 0,5
S3pixk SQL B aHanu3e JaHHBIX [TKoc-2.2 paboTst
[TKoc-2.3
[TKoc-5.1
[TKoc-5.2
[TKoc-5.3
3 Paznen 3 [IpakTuyeckas padora Ne 4. [TKoc-2.1 3amura 0,5
OcHoBHbIE OO0u1re mpuHIUIBI pabOTHI B [TKoc-5.1 paboTE!
BO3MOKHOCTH cpene R [TKoc-5.2
cpensl R B Data [IpakTtuyeckas padora Ne 5. [TKoc-2.1 3ammra 0,5
Science CraTucTudeckuii aHanu3 [TKoc-2.2 paboTsl
JaHHBIX B cpeae R [TKoc-2.3
[TKoc-5.1
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Koa-
Bun BO
Ne Ne u nasBanme Jexuuii/ Popwupyembie | KOHTPOE | yacos/
u/n Ne paznena T T KOMIIeTEeHIIU U HOI'0 Hu; :;n;q
(MHAMKATOPBI) | MeponpHs Ecmﬂ
THs MOAT0TO
BKa
[TKoc-5.2
ITKoc-5.3
[IpakTnueckas padora Ne 6. [TKoc-2.1 3ammTa 2/1
Meroasr Data Science B cpene [TKoc-2.2 paboTsl
R [TKoc-2.3
[TKoc-5.1
[TKoc-5.2
ITKoc-5.3
4 Paznen 4 [IpakTnueckas padora Ne 7. [TKoc-2.1 BammTa 1
OcHoBHbIE OO611ue npuHLUITBI paboTHI B [TIKoc-5.1 paboTel
BO3MOKHOCTH cpene Python [TKoc-5.2
Python B Data
Science [TpaxTuueckas pabota Ne 8. [MKoc-2.1 | 3amwmra 1
CTaTHCTUYECKUI aHATIN3 [TKoc-2.2 pabotel
naHHbIX B Python [MKoc-2.3
[TKoc-5.1
[TKoc-5.2
[TKoc-5.3
IIpaxTuyeckas pabora Ne 9. ITKoc-2.1 3ammrTa 2/1
Mertoapr Data Science B Python [MIKoc-2.2 paboThI
[TKoc-2.3
[TKoc-5.1
[TKoc-5.2
[TKoc-5.3
Konrponbuas pabora ITKoc-2.1 MUChMCHHA 1
[TKoc-2.2 s1 pabota
[TKoc-2.3
[TKoc-5.1
[TKoc-5.2
[TKoc-5.3

Tabmuna 5

HepequL BOINPOCOB 1Jisl CAMOCTOATC/IBHOI0 U3y4CHUHA TUCIHTUIIJIMHBI

Ne Ilepeuenb paccMaTpuBaeMbIX BOINPOCOB I
Ne paznena u Tembl
n/n CaMOCTOSAITEIbHOI0 H3Y4YeHHUSI
1. | Pazgen 1 Uuctpymentsl 1 | Knowledge Management. Murerpanuss  MH(OPMAIMOHHO-
mertobl Data Science AQHAJTUTMYECKMX U KOPHOPATHUBHBIX HWH(OPMAIMOHHBIX CHCTEM.

PazpaboTka TpeGoBaHMII K NPOrpaMMHBIM HPOAYKTaM U
nporpammaomy obecnedenuto. ([1Koc-2.1, ITKoc-3.1, ITKoc-
3.2, [IKoc-5.1)

2. | Paznen 2 OcHOBHBIE Junamudaeckuii SQL. JlocTyn k 6a3aM JaHHBIX U3 MPUIIOKEHHI.

BO3MOxHOCTH SQL B
Data Science

Hcnonb3oBanne s3pika SQL B aHanmuse AAaHHBIX, MAIIMHHOM
oOyuennu u o0Opabotke Oosbmmx maHHbIX. ([MKoc-2.1, TTKoc-
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Ne Ilepeuens paccMaTpuBaeMbIX BOIIPOCOB ISl

Ne pa3znena u Trembl

n/n CAMOCTOATEJIBHOI'0 U3YUCHU S

2.2, ITKoc-2.3, ITKoc-3.1, ITKoc-3.2, I1Koc-3.3, [1Koc-5.1)

Pa3znen 3 OcHoBHbIE Paznenenne HaOOpOB JaHHBIX Ha coCTaBisioue. Buibop u
BO3MOXHOCTH cpelibl R B | uckitoueHne nepemeHHsix. CiydaiiHble BbIOOpkH. KomaHzbl
Data Science SQL ans mpeo6paszoBanus Tabmuil. (ITKoc-2.1, TTKoc-2.2, ITKoc-
2.3, [MIKoc-3.1, [Koc-3.2, TTKoc-3.3, TTKoc-5.1)

Paznen 4 OcnoBHBIE Pa6ota co cniuckamu u cioBapsimu B Python. Co3nanue cioBapsi.
BO3MOXxHOCTH Python B Omnepanuu Han cinoBapsamu. llepeGop 9 snemeHTOB cioBaps.
Data Science Metonsl i paboThl co cnoBapsimu. Opranu3aiusi nHTepdeiica.
JHoctyn k 6a3zam aaHHBIX U3 npuiioxenuit Ha Python. (I[TKoc-2.1,
ITKoc-2.2, ITKoc-2.3, ITKoc-3.1, ITKoc-3.2, ITKoc-3.3, ITKoc-
5.1)

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Tabnuia 6
IlpuMeHeHHe AKTUBHBIX 1 HHTEPAKTHBHBIX 00pa30BaTeIbHBIX TEXHOJIOTHii

Ne

n/n

HaumenoBanue HCII0Jb3yEMbBIX aKTUBHBIX M

Tema u ¢popma 3ansaTHSA .
HHTEPAKTHBHBIX 00pa30BaTeIbHbIX TEXHOJIOT U

1.

Mertonsl Data Science | T Jlexuusi-Bu3yanu3anus

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M NPOMEKYTOUHAS ATTECTAIUSA 110
UTOraM OCBOEHUS TUCIUIIHHBI

6.1. TunoBble KOHTPOJbHBbIE 3a/JaHHsI MM UHbIE MAaTEePHAJIbl, HEO0XO0IMMbIE
JJI51 OLIEeHKH 3HAHMI, yMEHU M HABBIKOB U (MJIH) ONBITA e SITEILHOCTH

Bomnpocsl k 3auery

3ok SQL.

1.

2
3
4.
5

~N O

9.

Tunser ganaeix B SQL. PekoMengamuy no ucnoyib30BaHHUIO.

. [IpeoGpazoBanue TuMoB AaHHBIX B SQL.

. @yHKIUH 171 paboThI ¢ TUIIOM Jata/Bpems B SQL.

OyHKUNH 711 pabOThI CO CTPOKOBBIMU NepeMeHHbIMU B SQL.

. Co3pnanue tabmun u cBszeit B SQL. Orpanuyenus. PexypcuBHas cBsizb. BBoa
JAHHBIX B TAOJIHIIBI.

. Ucnionp3oBanme B 3ampocax rpynimupoOBKHA U cTaTUCTHYECKUX GyHKInA B SQL.

. Ucnionp3oBanue B 3ampocax onepauuii coenunerust B SQL.

. Ucnonb3zoBanue noazanpocoB B SQL (moa3ampockl BO3BpaliaroIme 0Ho,

MHO>KE€CTBO 3HAYEHUM ).

PenaktupoBaHue maHHBIX B TaOnuIax ¢ ycaoBusiMu B SQL.

10.WcTopus v pu4rHBI TOMYIIpHOCTH cpeabl R. Bo3MOXXKHOCTH U orpaHUYCHHS

1

CpCAbl, IICPCIICKTUBLI PA3BUTHA.
1. Texnomoruu MMOJYUYCHUA AAHHBIX U3 PA3JIMYHbIX HCTOYHHUKOB B R.
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12.IIpaBuna umnopta ganHsx B R u3 gaitnos CSV, Excel, XML-daitnos. Umnopt
JAHHBIX U3 0a3 JaHHBIX.

13.I'papuueckrie BO3MOKHOCTH cpenbl R.

14.TIpo6nema oOHapyKeHHUsl MPOMYLIEHHBIX 3HAYEHUI U UCKIIIOUEHHE
MPOIYIICHHBIX 3HaUYE€HUH U3 aHanu3a B R.

15.CoptupoBka u o0be1MHeHre Ha00poB JaHHBIX B R. J/Iob6aBnenue cTonOLoB u
CTpOK B Ha0OpbI AaHHBIX. Paznenenne HaOOPOB TaHHBIX HAa COCTABIISIOLIHUE.

16.Ilonyuyenue cnydaiiHbIX BEIOOPOK B cpenie R.

17.Komanaet SQL B R 115t npeobpazoBanus Tabaui.

18.MaremaTtudeckue GpyHKuuu B cpeae R.

19.Cratuctuueckue ¢pyHkiuu B cpene R.

20.[Tpu3Haku 1 mapaMeTpsl MPOCTON JTUHEHHOM perpeccuu.

21.ViccrnenoBanue MHOXECTBEHHOM JIMHEHHOMN perpeccum.

22.Metonbl CpaBHEHUS! PETPECCUOHHBIX MOJIENEH.

23.BctpoenHbie yncnoBbie TUIHI s3bika Python.

24.Cnucku B Python. Co3znanue, ocHoBHbIE oniepanini. OCHOBHbIE METO/IbI CITHCKA.

25.Koprexu. Co3ganue, OCHOBHBIE METOIbI U OTIEPALIHH.

26.CnoBapu B Python. Co3nanue, ocHoBHBIE ornepaiuu.MHuoxectBa. Co3nanue,
OCHOBHBIE METO/JIbI M OTIEpaIl1H.

27.OcHOBHbIE 001aCTH MPAKTUYECKOTO MPUMEHEHHSI HHTEJUIEKTYaIbHOT'O aHan3a
JaHHbIX.

28. AcconmanuaTiBHbIC TIpaBUJIa.

29.3amaua KiacTepu3aliu.

30.MeTonpl Ki1accupUKAIUH.

31.MeTo/ OTIOPHBIX BEKTOPOB

32.bamxkannmii cocen

33.Jloructuueckas perpeccus

34.]lepeBo penieHuit

35.Cny4aitHbIii J1ec

HNToroBasi KOHTpoJIbHAsA padoTa
Bapuanr 1.
Bapuanr 1
1. Co3zpaiite Ha s3b1Ke 3anpocoB SQL crnemxyromnue TabIuIbl, CO31aTh CBA3b

MEXTy TaOJIHUIaMu.

Ko ToBapa * Kon nocrasmuka * O0bem TOBapa

001 A 500

002 B 200

003 C 30

0?03 A 40

| Kox ToBapa * HanmenoBanue Enunnna usmepenus IleHa

001 Myka KT 50

002 MoJioko 1 60

003 baton . 20
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Coznaiite 3anpoc, B KOTOPOM KaXI0My TOBapy OyJIeT CYMMHPOBATHCS CTOMMOCTb
ToBapa. B urorosyto Tabnuny Bxiaounth Kon ToBapa, HaumenoBanue ToBapa,
CronmocTs.
2. 3arpy3uTh JaHHbIC IO cBoeMy BapuaHTy B R u Python. Paccuurats mo
MOKAa3aTeJsIM OCHOBHBIE CTATUCTUKH (CPEAHIO0, TUCTIEPCHI0, KOAP(ULIUEHT
Bapuainuu, meauany). [Ipoectu kinaccudukamuio «c odyueHuem» u «06e3 00yueHUs »
METO/IAMH:

- IEPEBO PELICHUN;

-CJIy4alHbIN JIEC,

- OmKadIIul cocen;

Cnenaiite BEIBOEI.

Bapuanr 2
1. Co3zpaiite Ha s3b1Ke 3anpocoB SQL crnenyroniue Tabauibl, cO3/1aTh CBA3b
MEXAY TaOJIUIIaMH.

Kon ToBapa * [TocTaBmuk * O6beM ToBapa
001 A 500
002 B 200
003 C 30
001 A 40
002 B 400
002 C 300
Kbx mocrasmuka * HaumenoBanue Tenedon Anpec
A 00O «Pych» 4-31-05 r. MockBa
B 3A0 «Iloacomayx» 4-33-85 r. Hapodommack
C 3A0 «Boxon» 4-20-48 r. OOHUHCK

Coznaiite 3ampoc, B KOTOPOM IO KaXJAOMY IMOCTaBIIUKY CyMMHpOBAaJCsS Obl 00BeM
OJTHOPOJHOTO ToBapa. B wuroroByro Tabimuiy BkIOYuTh Koa mocTaBmIMKa,
HaumenoBanue, koj ToBapa u 00beM TOBapa.
2. 3arpy3uth JaHHbIC TI0 CBoeMY BapuaHTy B R u Python. Paccuurats mo
MOKAa3aTelsiM OCHOBHBIE CTATUCTUKH (CPEIHION0, TUCTIEPCHIO, KO HUITMESHT
Bapuaiuu, meaunany). [Ilposectu knaccudukanuio «c oOydeHruem» u «o6e3 o0ydeHus»
METOJAMH:

- IEPEBO PELICHHUI;

-CJIy4alHbIN JIEC;

- OMYKaMIIUK COCeN;

CremnaliTe BLIBOJBI.

IIpumep padoTt
Ilpaxmuueckas paboma Ne 1. Coz0anue 06vekmos 6a3z danuwvlx Ha sa3vike SOL
ITo maHHBIM CBOEro BapuaHTa HEOOXOAMMO pa3padoTaTh MOJETb 0a3bl JaHHBIX JJIs
xpaHeHus. [IpeaycMoTpeTh Mot TaONHIBl B CBSA3H Mexay HUMHU. Co3/1aTh TaOIHIIBI
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B MS SQL Server tabmuupsl Ha s3bike 3ampocoB SQL. YcraHoBuTH Kitoud B
tabymmax. [IpemycMoTpeTs CBA3U MEXKIY HUMHU. 3arpy3uTh UCXOTHBIC TaHHBIC.
Bomnpocsl k 3amure:

1.  Kakue moxmenu 6a3 1 XpaHWIHII JaHHBIX Bel 3HaeTe? B uem pazmuamus.

2 Co3nanme Tabauil Ha s3p1ke SQL

3 VY nanenue tabaui Ha s3b1ke SQL

4.  HM3menenue tabmmir Ha s361ke SQL

5 3arpy3ka JaHHBIX B TaOJIUIIBI Ha si3bike SQL

lIpakmuueckasn paboma Ne 2. Ilpoepammuposanue 3anpocos na sizvike SQL
[lo pa3paboranHOli 0a3e MaHHBIX MPEABIAYIICH 3ada4ud CO3/1aTh 3alpochl Ha
U3BJICUCHHE M TpeoOpazoBaHue uHopMmanuu Ha si3bike SQL B COOTBETCTBUHU CO
CBOMM BapHaHTOM.
Bomnpocsl k 3amure:

1. 3anpoc K JaHHBIM OJTHOW TaOIHUIIkI

2 3anpoc K JaHHBIM U3 HECKOJIBKUX TaOJHIT

3 Co3manne HOBBIX CTOJIOIIOB

4.  YcraHOBIICHHME OTpaHUYCHUN

5 Coznanue GuIbTpoOB

Ipakxmuueckas paboma Ne 3. Hzvix SQL 6 ananuze 0annvix

[lo manHbIM TpeabiAyliel pabOThl MPOBECTH aHAINU3 JAHHBIX COJAHHBIX TaOJIHII.
[IpenycMoTpeTh pacueT omucaTelbHbIX CTATUCTUK W TOKa3aTened Bapuanuu. [lo
pe3ynbrataM 0(OPMUTH OTUYET C BBIBOJIAMH.

IIpaxmuueckas paboma Ne 4. Obwue npunyunvl pabomul 6 cpede R

3arpysute RStudio. I[TocMoTprTe KOpHEBOI KaTajor cucteMbl. Mi3MeHHTE KOpPHEBOM
karasmor Ha «Pabouuit ctom». Co3naiite HabOp MCXOAHBIX TOKa3areneld B dopmare
Axt. 3arpy3ure 3Ty TaONMIly HCHONB3ys HMIOPT JaHHBIX U console. Otkpoiite
3arpyeHHble nannbele. [locmoTpute 3arpyxeHHyro Tadnuily. O4ucTUTEe UCTOPHIO,
console u environment. Co3naiite BekTOp, cocTosmmii n3 100 caydailHbIX 3HAYCHUI
B COOTBETCTBUM C HOPMAaJbHBIM 3aKOHOM pacrpeneneHusd. [lo BekTopy paccuuTath
MOKa3aTeIn LEHTPAIbHON TEHACHIMU M Bapuauuu. BeiOpate 7 u 12 31€MeHTHI
BekTopa. Co3naTh BTOpoi BEKTOp, cocTosimux u3 100 3HaueHuit B 1uamna3oHe ot 1 10
1000 ¢ marom 10. HaliTu cymmy npou3BeeHUN 3JIeMEHTOB BeKTOpoB. Co3naiite 2
ciry4aitHeix BekTopa. [Ipeobpasyiite nx B MaccuB, (aktop u B criucok. OO0benuHuTe
IBa BekTopa B Tabmuiy. IlpucBouTh Kaxaomy cToiOLy TaOIMIBI Ha3BaHUE.
O6patutech Kk 5 anmementy 2-ro crtoiona. ITo mokazarensM TaOmwibsl HAWTH 3-Hit
cToJi0ell, Kak CyMMY npeapiaynux. Kaxxapiii mar orpa3ure B OTYETE.

Bonpocs! k 3amure:

Hab6op nanabix. CTpyKTYpHI TaHHBIX.

3arpy3ka JaHHBIX.

Bekropsl. Co3nanue. M3menenue. O6palieHue K 3I€MEHTaM.

Martpuisl. CiocoObl co3aanus. Ornepamnuy ¢ MaTpUIlaMH.

Maccussl. Co3znianuie 1 oOpaiieHus K 3JIeMeHTaM.

®akropsl. CynHoCcTh. Mcnions3oBanue.

ook wnE

17



7. Cnucku. O6paleHue K 3JeMeHTaM.

8. BBoja nanHbIx. BBOJ JaHHBIX ¢ KIaBUATYPHI.

9. HMnopt JaHHBIX U3 TEKCTOBOTO (pailia ¢ pa3IeauTeNsIMHU.
10.Tabnumb! anubix. Attach, detach u with. Hazanus ctpok.
11.0OnepaTopsl LUKIA U YCIOBHS.

12.0Onepatopsl LKKIA U yciioBUs B R .

13.Omeparop if . Omnepatop ifelse . Onepatop for .
14.0Omnepatop while. Oneparopsl repeat, break u next .
15.0mnepatop switch .

16.Komauner apply(), sapply() u lapply() .

Ilpaxmuueckasa paboma Ne 5. Cmamucmuueckuti ananus 0anuvix 6 cpeoe R
3arpy3ute RStudio. 3arpysute ucxomnbie Mmokaszarenad. 1o HCXOAHBIM TaOJHIIAM
paccuuTaTh CyMMY TOKa3zaTesed, MUHUMAJIbHOE 3HAaYeHUE, MAaKCUMaJIbHOE 3HAUCHUE
C MCIOJh30BaHUEM BCTPOCHHBIX MaTeMaTuueckux GyHkiui. PaccunTaTh nokasarenu
IIEHTPAJILHOM  TEHJCHIIMM W  BapualMd C  HUCIOJb30BAHHEM  BCTPOCHHBIX
craTucTuueckux (QyHkiui. Paccuntath K0dQOUIIMEHT KOPPEIAIMH U KOBApHAITHIO.
[Toctpouts Mmatpuily kodhduimeHToB Koppensuuu. [IpoBecTH KoppessiiuoHHO-
PErpeCCUOHHBIN aHAIM3 110 BEIOPAHHBIM TMOKa3aTessiM. Hamucars oT4eT ¢ BBIBOJIAMH.
Bomnpocsl k 3amure:

1. Marematudeckue QyHKIIHH.

2. Cratuctuueckue (QyHKIUU.

3. Oynkuuu pacnpeneneHus. ['eHepanus ciaydyailHbIX YUCEIL.

4. TexcTtoBble (DYHKIIUH.

5. KoppensiroHHO-perpecCMOHHbBIN aHATN3

Ilpaxmuueckas paboma Ne 6. Memoowt Data Science 6 cpede R
3arpysure RStudio. 3arpy3ute mcxomnble mokaszatesnd. K MCXOMHBIM MOKa3aTeNsaM
MIPUMEHUTH CJIEIYIOUIUE AITOPUTMBI B cpelie R: mepeBo pernieHui, ciydalHbId Jiec,
METO]I OMIOPHBIX BEKTOPOB, JIOTUCTHYECKAsi perpeccusi, MEeTo OJMMXKalIiero cocesa.
Omnucath pe3ynbTaThl KiaccupuKaiuu. BeIsBUTh OCHOBHBIE (PAKTOPHI, BIUSIONIUE HA
knaccudukanuio. BeiOpare myudmuii Meron knmaccudukanuud. Hammcath oT4er ¢
BBIBOJIAMH.
Bonpocs! k 3amure:

1. OcobGeHHoCcTH MPUMEHEHHUST METOI0B MAIIMHHOTO O0YYEHUS K aHAIIU3Y
JTAHHBIX.
CymiHoCTh METOA0B KIIaCCH(PUKAITIN
CyTb METOJIa «JIEPEBO PEIICHUI
CyTb MeTOJ1a «CITy4alHbIN JIeC»
CyTb MeTO/1a OTIOPHBIX BEKTOPOB
CyTb JIOTUCTUYECKOM perpeccuu
CyTb MeTOJ1a Orpkaiiiero cocena

No ko

llpaxmuueckas paboma Ne 7. Obwue npunyunst pabomel 6 cpede Python
3arpy3ute Spyder. ITocMOoTpuTe KOPHEBOM KaTayJor CHCTEMBI. M3MeHHuTe KOpHEBOi
kaTtajgor Ha «Paboumii ctonm». Co3maiite HaOOp MCXOJHBIX IMOKazateneil B (opmare
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Axt. 3arpy3ure 3Ty TaOJNHIly HCIOJNB3Yys HMIIOPT JOaHHBIX M CONnsole. Otkpoiite
3arpyxeHHble naHHble. [locmoTpuTe 3arpyxkeHHyro Ta0iauiy. O4HCTUTE UCTOPHIO,
console u environment. Co3naiite Bektop, cocrosmuii u3 100 cirydaliHbIX 3HAYCHUN
B COOTBETCTBHM C HOPMAaJbHBIM 3aKOHOM pacmnpeneneHus. Ilo Bekropy paccuurtaTh
MOKa3aTelu LEHTPaJbHON TEHAEHUMU M Bapuauuud. BeiOpate 7 u 12 snemeHTHI
BekTopa. Co3mark BTOpOU BEKTOP, cocTosmux u3 100 3HaueHuil B nuana3zoHe ot 1 1o
1000 ¢ marom 10. HaliTu cymMMy TpOU3BEIECHUN 3JIEMEHTOB BEKTOpoB. Co3naiite 2
ciny4yaliHbIX BekTopa. [Ipeobpa3yiite ux B maccuB, (axtop u B criucok. OObeIuHUTE
IBa BekTopa B TaOmuiy. IIpucBOMTH KakaoMy CTOJIOLY TaOdMIbl Ha3BaHHE.
O6patutech Kk 5 anemeHty 2-ro ctonbna. Ilo mokazarensM Tabmuiel HaAWTHU 3-uit
cTonOel], Kak CyMMy npeapiaymux. Kaxxaplil mar orpasure B OT4ETE.
Bomnpocsl k 3amure:

1. Hab6op nannbix. CTpyKTYphl JaHHBIX.

2. 3arpyska JJaHHBIX.

3. Bekropsl. Coznanue. U3menenune. OOpanieHue K 3J1eMeHTaM.

4. Martpuisl. CriocoOs! cozmanusi. Onepanuu ¢ MaTpUIlaMHU.

5. Maccussbl. Co3nanue u oOpaieHus K 3JeMeHTaM.

6. daxropsl. CymHocTs. cnonb3oBanue.

7. Cnucku. O6pailieHue K 3JeMeHTaM.

8. BBoa nansbix. BBoJ JaHHBIX ¢ KJIaBUATYPHI.
9. HWmmnopt naHHBIX U3 TEKCTOBOTO (hailiia ¢ pa3ieTuTeNIIMHU.
10.Omneparopsl MKIIA U YCIOBHS.
11.Omneparops! nukia u yciosus B Python .
12.0cob6eHHOCTH HCToNb30BaHus KOHCTpYyKiuH elif
13.Cr1oco0bI co3/1aHUS [IUKJIOB
14.BpIxoasl U3 IIUKJIOB

Ilpakxmuueckasn paboma Ne 8. Cmamucmuueckutl ananusz oanHvix 8 Python
3arpy3ute Spyder. 3arpysute ucxomnblie mnokaszarenu. [lo ucxomHsiM TabIUIIAM
paccyMTaTh CyMMY IOKa3aTese, MUHUMAaJIbHOE 3HAYCHHE, MaKCUMaIbHOE 3HAUCHUE
C UCIIOJIb30BaHUEM BCTPOCHHBIX MaTeMaTHueckux (GyHkIimil. Paccuntars mokasarenu
IEHTPAJIbHON  TEHJEHIIMM W BapHalll C  HCIOJH30BAHUEM  BCTPOCHHBIX
cTaTucTHUeCcKuX GyHKIMA. PaccunTtaTh KOd(PPUIIUEHT KOPPENSAIHH U KOBapHUAIIHIO.
[Toctpouts Mmatpuiy kodddummeHToB Koppemsiuu. [IpoBecTu KoppensiuoHHO-
pPETrpecCHOHHBIN aHaTU3 M0 BRIOPAaHHBIM TMOKa3aTeasiM. HamucaTs 0TYET C BBIBOJIAMU.
Bonpocs! k 3amure:

1. Marematudeckue ¢pyukmuu B Python.

2. Craructuueckue Gynkiuu B Python.

3. Oynakuuu pacnpenencHus. ['enepanus caydaiiHeix gucen B Python.

4. Texctosbie pynkmuu B Python.

5. KoppensmmonHno-perpeccuonnsiii ananu3 B Python.

llpaxmuueckas paboma Ne 9. Memoowt Data Science 6 Python

3arpy3ute Spyder. 3arpy3ute ucxojHble Mokazarenau. K UCXOIHBIM MOKa3aTesiM
MIPUMEHUTH CIEAYIOIINE AJITOPUTMBI B cpefe R: nepeBo pelieHui, CiydyalHsblil Jec,
METOJ] OMOPHBIX BEKTOPOB, JIOTUCTHUYECKAsI PErpeccusi, METO] OJMMXKaNUIIEro cocea.
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Onucate pe3ynbTaThl KiaccupuKalyu. BeIsBUTh OCHOBHBIE (PAKTOPBI, BIMSIONIME HA
kinaccudukanuoo. BeiOpats nydmwuit Metos kinaccudukaruu. HamucaTe oT4eT c
BBIBOJIAMH.
Bomnpocs! k 3amure:

1. Meron «aepeBo pemenuii» B Python.

2. Merop «cayualineliii iec» B Python.

3. Metoa onopHbIX BeKTOpoB B Python.

4. Jloructuueckas perpeccust B Python.

5. Merop 6mmkaitiiero cocena B Python.

6.2. Onucanue nokasareJieil U KpUTepHeB KOHTPOJIA YCIIeBAeMOCTH, ONIMCAHHE
IIKAJI OlleHMBAHHUSA

Texymuii KOHTpOJIb 3HAHWM, YMEHUH W HABBIKOB NPOBOAUTCS B (opme
TEOPETUUECKUX BOIIPOCOB, a TAKXKE MPEAYCMOTPEHA 3allIUTa MHIUBUIYaJIbHbBIX 3a/1a4,
BBITIOJTHAEMBIX KaXJbIM CTYACHTOM Ha TMPAaKTUYECKUX 3aHATUSIX. JIMKBUIauus
CTYJICHTaMHU TEKYIIUX 3aJ0JDKCHHOCTEH MPOU3BOAMUTCS TakKe B (popMe BBITIOTHEHUS
VHIUBHUAYAJIbHOU 3aJa4d MO COOTBETCTBYIOUIEH TEME W JNAIBHEUIIEH €€ 3allUThI
npenoaaBaTento Kadeaphl.

OueHka 3HaHUM BEAETCA HA OCHOBE PEMTHUHIOBOM OIIEHKH CTYACHTA, KOTOpas
CKJIaJIbIBAC€TCSl M3 CPEAHEH OLEHKHU 3a BBINOJHEHWE WHAWBUIYAJIbHBIX 33a/IaHUN Ha
NPaKTUYECKUX 3aHATUSIX. MaKkcuMalbHas OLEHKA 32 BBIIIOJIHEHUE UHANBUIYAIbHOTO
3amganus - 10 OammoB. OneHka 9 cTaBUTCS NpH HAIWMYUM HApYIIEHUH HOPM B
opopmienun pabotel. OneHka 8 — TPU HATMYUKM HETPYObIX BBIYUCIUTEIBHBIX
OIIMOOK, KOTOPhIE HE MPUBEIHU K JIOKHBIM BBIBOJIaM U HEBEPHOMY MOHUMAHHIO CYTH
pabotel. O1ieHka 7 — cjellaHbl HEBEPHBIE BBIBOJIBI BCJIEACTBHE OIIMOKHU B pacueTax,
Opyu 3TOM HE HapylleHa JIoruka uccienoBaHus. OneHka 6-5— HapylleHa JIOTHMKa
aHanu3a, OIIMOOYHBIE BBIBOJBI. 3aJep’KKa BBIMOJIHEHUS WHIAMBUAYaTBEHOTO
NPAKTUYECKOTO 3aJaHHs Ha OJHY HENeNto mTpadyercs ogHUM OajuioM, Ha JABE -
nByms. Ilo ucrtedeHun Tpex Henellb C MOMEHTa BBINOJHEHHS 3aJlaHusl B ayAUTOPUH
paboTa He MPUHUMAETCSA, a JICKIHS MO0 JAHHOW TEME€ CTAHOBHUTCS TOTOJHUTEIHHOM
TeMoi Oecelbl Ha 3aueTe.

Kpurepuu BpiCTaBI€HUS OLIEHOK 10 CUCTEME:

0-59 % oT MaKCHMaJIbHOT'O KOJUYECTBA 0AJIJIOB — «HE3aUTECHOY;

60 u 6o1ee %— «3auTECHON.

7. Y4eOHOo-MeTOoAn4YeCKoe 1 NH(POPMALMOHHOE o0ecTiedeHune TUCIU IJIMHbI
7.1 OcHoBHas JauTEpaTypa

1. [IporpamMmmHbie  cHUCTEMBI  CTaTUCTUYECKOoro aHanuza. OOHapyxkeHue
3aKOHOMEPHOCTEH B JAaHHBIX C HCHOJb30BaHMEM cucteMbl R u s3pika Python

yueoHoe mocooue / B. M. Boakoa, M. A. CeménoBa, E. C. YerBeprakona, C. C.
BoxoB. — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-3183-2. —
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Texkct : snexktponHsblii / Jlanp : s1exkTpoHHO-OMONMOTE4Hass cucrema. — URL:
https://e.lanbook.com/book/118287

2. Hemunosa, JI. A. VHTe/IekTyalbHBIM aHalW3 JaHHBIX Ha si3bike Python :
yueOHOo-MeToauueckoe mocooue / JI. A. JlemupoBa. — MockBa : PTY MUPDA,
2021. — 92 c.— Tekcr: anekTpoHHbIM // JlaHb : AIEKTPOHHO-OMOIMOTEUHAs
cuctema. — URL.: https://e.lanbook.com/book/218693

3. Mutuna, O. A. f3b1ku nporpaMMUpOBaHUs ISl CTATUCTUYECKONH 00pabOTKu
nanubiX (R) : yueOnoe mocobue / O. A. Mutuna. — Mocksa : PTY MUPDA, 2020.
— 191 c. — Tekcr : 31eKTpoHHbIH // JIaHb : 3JIeKTpOHHO-OMOIMOTEeYHas cucTeMa. —
URL.: https://e.lanbook.com/book/163912

4. Toxmakos, I'. II. ba3sl nanHbIX: Mojenu U CTPyKTypbl JaHHBIX, s3bIK SQL,

nporpaMMupoBaHue 0a3 gaHHbIX : yuyeOHoe mocoouwe / I'. II. TokmakoB. —
Viuesanoscek : YiuI'TY, 2021. — 362 c¢. — ISBN 978-5-9795-2184-8. — TexkcrT :

ANEKTPOHHBIN //  JlaHb : 2IeKTpoHHO-OmMOnmoreunas cuctema. —  URL:
https://e.lanbook.com/book/259706
5. R for Data Science / H. Wickham, G. Grolemund — Canada: O’Reilly Me-

dia, 2017, 494 p.

7.2 JlonoiHUTE/IbHAS JIUTEpPaTypa

1. Data Science / Francesco Palumbo, Angela Montanari, Maurizio Vichi. Spring-
er International Publishing AG, 2017 — Tekcr : smekTpoHHBIH // Springer:
AIEKTPOHHO-OMOIMOTeUHAs cucTema. URL:
https://link.springer.com/book/10.1007/978-3-319-55723-6#editorsandaffiliations

2. Cxmap, A. S. CucreMsl yripaBiaeHUs! JaHHBIME : yueOHoe nmocobue / A. 5. Cxisip,
A. A. Beicoukas, A. A. I'opsueB. — Mocksa : PTY MUPDA, 2022. — 163 c. —

Texcr : anextponHslii / Jlanb : asnexkTpoHHO-OMOMMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/265730 (mara oOpamenus: 16.12.2022). — Pexum
J0CTyna: JJis aBTOPU3. MOJIb30BaTEICH.

3. 3abenmun, A. A. Peanuzamnus aJilrOpUTMOB BBIYUCIMTEIFHOM MaTeMaTHKH Ha

s3pike Python : yae6Hoe mocobue / A. A. 3abenun. — Ywura : 3201V, 2020. — 130 c.
— ISBN 978-5-9293-2575-5. — Tekct : snexktpoHHsiii / JlaHb @ AJIEKTPOHHO-

oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/173632 (mara
obpamenus: 16.12.2022). — Pexxum mocTyma: Uit aBTOPHU3. MOIH30BATEICH.
4. [lepexatoB, A. C. Cratuctrueckas 00padoTKa SKCTIEPUMEHTAIbHBIX JTaHHBIX.

[Tomuprit hakTOpHBIN dKCTIEpUMEHT B s13bIKe R : yueOHoe mocodue / A. C. Ilepekatos,
M. b. Hukudopos. — Psszanb : PITPTY, 2019. — 48 ¢. — Tekcr : 2aeKTpoHHbIH //

Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/168309 (mara oOpamenus: 16.12.2022). — Pexum
JOCTYTIA: 1JI aBTOPU3. TIOJIb30BATEIEH.

d. byxosen, A. I'. Anroputmbl BBIYHACIUTEIBHOW CTAaTUCTUKU B cucteme R :

yaebHoe mocobue / A. I'. Byxosen, I1. B. MockaneB. — 2-¢ uzn., nmepepad. u qom. —
Canxrt-IlerepOypr : Jlanp, 2022. — 160 c. — ISBN 978-5-8114-1802-2. — TekcT :
ANEeKTpOHHBIN //  Jlaub : 21IeKTpoHHO-OuMOnMoreunas cucrtema. —  URL:
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https://link.springer.com/book/10.1007/978-3-319-55723-6#editorsandaffiliations

https://e.lanbook.com/book/212195 (mara oOpamenus: 16.12.2022). — Pexum
JOCTYyTIA: JUIS aBTOPHU3. MOJIb30BATEIICH.

7.3 MeTtogu4yeckue yKa3aHUs, PpEeKOMEHIAlH U IPyrue MaTepuaJibl K
3aHATUAM

1. XapuronoBa, A.E. XpaHWIWIa U CHUCTEMbl MHTEUIEKTYyaJIbHOTO aHajlu3a
naHHbIX: MeToanueckue ykazanus / A.E. Xapuronosa. — M.: PTAY-MCXA um. K.A.
Tumnpssesa, 2016. — 25 c.

8. Ilepeuennb pecypcoB nH(GOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX IJIsl OCBOCHUS JUCHUIINHbBI

1. S3eik nporpammupoBanus Python. URL: https://www.python.org/(0TKpbIThIi
JIOCTYTI)

2. The R Project for Statistical Computing https://www.r-project.org/ (oTKpbIThIi
JI0CTYTI)

3. Amnaxonma. URL: https://www.anaconda.com/distribution/(oTkpbIThIit oCTYTI)

4. Odunumanshbiii caiit Pocctata. URL: https://rosstat.gov.ru/ (oTKpbITBIH AOCTYIT)

5. Odunmanbubiit caiir llentpansHoro banka Poccun. URL: http://www.cbr.ru
(OTKPBITBINA OCTYTI)

6. Bureau of Economic Analysis. URL:  http://www.bea.goVv (oTKpsITHIi 1OCTYII)
7. MockoBckast ~ MeXIyHapojaHas  BaltoTHas  Oupska.  http://www.micex.ru
(OTKPBITBIN TOCTYII)

8. Odunuaneubiii caiit Bcemuproro 6anka . URL: http:// www.worldbank.org
(OTKPBITBIN JOCTYT)

9. OdunmanbHBINH cauT MuHucTepcTBa (dbuHaHCOB P®. URL:
http://www.minfin.gov.ru (OTKPBITHIHA JOCTYII)

10.Odunmaneupiii  caiit HarumoHanmbHOTO OIOpPO 3KOHOMHUYECKHX HCCIICIOBAHUMN
CIIOA. URL: http:// www.nber.org (OTKpBITBIi TOCTYII)

9. [lepeyeHb NPOrpaMMHOro0 obecneyeHusi 1 HHGPOPMAIMOHHBIX CIPABOYHBIX

CUCTEM
Tabmuma 9
IlepeyeHb MpOorpaMMHOro ooecne4eHust
HanMeHoBaHHe Io
Ne . HaumenoBanue Tun A
pasjaesa yueOHoi ABTOp |paszpado
n/m NporpaMmbl | MPOrpamMMbl
TACHHUILTHHBI TKH
Paznen 2.0CHOBHBIC BO3MOXKHOCTH SQL MS SQL Server | pacuéraas Mi- 2020
B Data Science crosoft
1 Pasnen 3 OC.HOBHBIC BO3MO>KHOCTH CpPEJIbl R pacuérnas | r-project 2018
R B Data Science
Pasnen 3 OcHOBHBIE BO3MOKHOCTHU Bl . . .
2 3men 3 O HOBHRIC BOSMOAHOCTH CpeAL RStudio pacuétHas | r-project | 2018
R B Data Science
Pasgen 4 HOBHBI BO3MOXHOCTH . Anaconda
3 3¢ OC. N © O3MOXKHOC Anaconda pacuétHas . 2019
Python B Data Science Enterprise
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10. Onncanue MaTepualbLHO-TeXHUYECKOH 0a3bl, HeOOXOAUMOM 1151
OCyLIeCTBJICHUs] 00PA30BaTeILHOIO MPOLEcCa M0 JUCIUILINHE

Ta6muna 10

Ceenenusi 00 00ecne4YeHHOCTH CIICHAJTU3MPOBAHHBIMH Ay IMTOPUSIMH,
Ka0uHeTaMH, Ja00pPaTOPUSIMHU

HanmeHoBaHMe crienUaJIbLHBIX
MOMelIeHNH U MOMeLleHu 11
CaMOCTOSATeILHOI padoThl (Ne yueOHOro
Kopnyca, Ne ayMTOpHH)

OCHaAIIEHHOCTh CNENHAJIbHbIX NOMEINEHUI 1
NOMeIleHU JJI51 CaMOCTOSTEIbLHOM paﬁoTbI

1

2

yuebHas ayoumopust Ojist NPOGeOeHUsL 3AHMUL
JEeKYUOHHO20 MUNa, y4edHas ayoumopus ois
NPOBeOeHUst 3aHAMUTL CEMUHAPCKO20 MUNA, Y4eOHas
ayoumopusi 0Jisi 2PYNNosvix U UHOUBUOYAIbHBIX
KOHCYIbmayuil, Y4eOnas ayoumopusi Oisi meKyue2o
KOHMPOJISL U NPOMENCYMOYHOU AMmMecmayuil

=

ok w

No

8.

9

DkpaH ¢ anektponpuBogoM 1 mr. (MuB. Ne558771/2)
[TpoekTop 1 mrt. (6e3 nHB. No) — mproOperascs He 3a cHeT
CpEICTB BYy3a

Banpanoycroiuussiii mkad 1 mr. (MuB.Ne558850/7)
CucteMHbIi 0710k ¢ MoHUTOpOM 1 1T, (MHB. Ne558777/9)
Crenp «CepreeB Cepreit CrenanoBud 1910-1999» 1 mir.
(MuB.Ne591013/25)

Ornerymmutenp mopornkoBbiid 1 mr. (MuB. Ne559527)
[MonBecHoe kperutenue k oruerymmrento 1 wr. (MHB. Ne
559528)

Kamrozu 2mut. (MuB. Nel1107-221225, UuB. Ne1107-221225)
JlaBka 20 mt.

10. Cron aynutopHsbiit 20 1mT.

11. Cron mns mpenomaBatens | mir.
12.Cryn 2 wir.

13. locka mapkepHas 1 wwT.

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

yuebHas ayoumopusi Ojis nPo8eOeHUs: 3aHAMULL
CeMUHAPCKO20 MUNA, Y4eOHask ayOumopust 0ns
2PYNNOBBIX U UHOUBUOYAIbHBIX KOHCYIbMAYUL,
yuebHas ayoumopusi 0 meKyue2o KOHmpoJis u
NPOMEINCYMOUHOU AMmecmayuu, nomeujerue OJist
CAMOCMOAMENbHOU pabomul

1. Cucremnsiii 610k Intel Core Intel Core i3-

ok

© e~

2100/4096Mb/500Ghb/DVD-RW 10 mrr. (MuB.Ne601997,
NuB.Ne601998, MuB.Ne601999, MuB.Ne602000,
NuB.Ne602001, MuB.Ne602002, MHB.Ne602003,
WuB.Ne602004, MuB.Ne602005, 1HB.Ne602006)
Mounutop 10 1. (6e3 uHB. Ne) - mpuoOperanuck He 3a cyer
CpEICTB BYy3a

kad 2 mr. (MuB.Ne594166, HB.Ne594167)

Tymb6a 1 mt. (MaB.Ne594168)

ITonBecHoe kperuenue k oraerymurento 1 mr. (MuB. Ne
559528)

Orrerymutens nopomkoBeiid 1 mr. (MuB. Ne559527)
Kamozu 1 mr. (MaB.Ne551557)

Jocka MarHUTHO-MapKepHas 1 mrT.

Cron 5 mir.

10. Ctost KOMIbIOTEpHBIN 12 T,
11. Cryn odwucHsrif 21 mT.
12. Ceiid 1 tur. (06e3 MuB.No).

YuebHas ayoumopus 0 npogedeHUs 3aHAMULL
JEKYUOHHO20 MUna, yueonas ayoumopust oas
nposedenuss 3aHAMULL CEMUHAPCKO20 MUna, y4eonas
ayoumopusi 0Jis 2pYNNOBbIX U UHOUBUOYATLHBIX
KOHCYyIbmayuil, y4eonas ayoumopust 01 mexyuje2o
KOHMPOJISL U NPOMEINCYMOYHOU Ammecmayul,
nomeujerue 0isi CamMoCcmoamenbHol pabomoi

1.
2.

3.

©WoNo O~

Tpubyna HanonpHas 1 mr. (MaB.Ne 599205)
Mkad nms gokymentoB 3 mr. (MaB.Ne593633,
MuB.Ne593634,111B.Ne559548/18)

Bemranka HarmonsHas 2 mr. (Mae.Ne1107-333144,
WuB.Ne1107-333144)

Kamrozu 1 mrr. (Mue.Ne591110)

Jlocka MarHUTHO-MapkepHasi 1 1mT.

Croi 15 mr.

Ckametika 14 mr.

Cromn spro 1 mr.

Cryn 2 mr.

Llenmpanvuas nayunas bubauomexa umeHu

YuranbHble 3aJ1bI OMOINOTEKU
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HU. )Kenesznosa

Cmyoenueckoe oowedxncumue Komnara 111 caMoImoaroToBKu

11. Meroanuyeckne peKOMEHAAUMH 00YYAKOIMMCSH 110 OCBOCHHUIO TUCHUIIJINHBI

[Mpuctynas k wsydenuto muctmmoinabl «MHcTpyments Data Science B R,
Python, SQL», cTyieHTbI AOMKHBI O3HAKOMUTHCS C y4eOHOU MporpaMMoid, yueOHOH,
Hay4YHOM M METOJUYECKOU JIuTeparypoil, umeromieiicss B oudnuoreke PITAY-MCXA
uM. K.A. TumupsizeBa, monyuuTb B OMOIHMOTEKE PEKOMEHJOBAaHHbIE YYEOHUKHU U
y4eOHO-METOJUYECKHEe TI0COOUs, 3aBECTH HOBYIO TeTpajb MJisi paboThl ¢
NEPBOMCTOYHUKAMMU.

Kypc mnpenycmarpuBaer, 4To CTyAEHTHI 00JaJat0T HEOOXOJUMBIM YPOBHEM
3HaHUM MO WMH(OpPMATHUKE, MATEeMAaTHKE, YKOHOMHKE, MPUXOASAT Ha MPaKTUUECKHE
3aHATUSA ~ MOATOTOBJICHHBIMM 1O  BONpPOCAM  JIEKIMOHHOIO  MaTepuala.
[Ipeanonaraercsi, 4YTO CTYJAEHT BBINOJHIET MPAKTUYECKOE 3aJaHUE B AYIJUTOPHH,
noma ohOpMIIIET U TOTOBUTCS MO TEOPETHUECKUM BOIPOCAM K 3alluTe padoThl Ha
CIEAYIOIIEM 3aHATHUU.

Buabl u gopMbl 0TPa0OTKH NPONMYIEHHBIX 3AHATHI

CryneHT, MpOMyCTUBIITUHN 3aHATHS, 00s3aH CAMOCTOSITEILHO BHITIOJIHUTh
cooO1eHue (Mpe3eHTaIMIo), PACCMOTPEHHYIO Ha TIPAKTUYECKOM 3aHITHU U
MOJTOTOBUTHCS TI0 KOHTPOJIBHBIM BOIPOCAM K 3aIIUTE pabOThI B paMKax 4acoB
KOHCYJIbTAIlAM.

12. MeToanuyecKkue peKOMEHAIMU MPENoJIaABATEISAM 110 OPraHNU3alNHu 00yYeHHUs
10 JMCUHUILINHE

KommiekcHoe ocBOeHHE CTyJIeHTaMu y4eOHOW JMUCIUILIMHBI « MHCTpYMEHTHI
Data Science B R, Python, SQL» mpenmonaraet u3ydeHHe MaTEepHajoOB JICKIIU,
pPEKOMEHyeMOl Yy4eOHO-METOANYECKON JIUTEPaTyphl, MOATOTOBKY K MPaKTUYECKUM
3aHATHSM U JICKIUSAM, CAMOCTOSITENIbHYIO paOOTy MPHU BBITIOJHEHUU MPAKTHUYECKHUX
3aJaHui, JOMAIIHUX 3aJaHui.

Ha nepBoM 3aHsaTHH NpenoaaBaTeb 3aKpeIusIeT 3a KaXIbIM CTYAEHTOM HOMEDP
BapuaHTAa JJIsl BHITIOJIHCHHSI MHIUBUYAIBHBIX PaboT (KaK MpaBuUIIO, HOMEP BapuaHTa
COOTBETCTBYET MOPSAJIKOBOMY HOMEpY CTyAE€HTa B XypHaie mnpenoaaBatensi). Ilo
KOKJIOW WHIUBUIYAJIBHOW paboTe JOJDKHA OBITh IOCTaBJICHA OIEHKA MO (haKkTy ee
3alIMUTHL. 3alUTy PEKOMEHIYEeTCS MPOBOAUTH HAa CIEIYIOIIEM IOCIE MOJy4YeHUs
3amaHus 3aHatud. [IpenonaBaTens 0053aH MPOBEPUTH COOTBETCTBUE BBHIMOJIHEHHOIO
3alaHUsl MCXOAHBIM JAHHBIM BapvaHTa CTyAeHTa. Takum 00pa3oM, HCKIHOYAETCS
BEPOATHOCTbH ILIaruaTa.

[IpenonaBarens AOJKEH CTUMYJIMPOBAaTh CTYAEHTOB K 3aHATHI0 HAy4YHO-
HCCIIEI0BATENBCKON pabOTOM, N3YUEHHIO HAYYHON SKOHOMETPUUYECKOU JIMTEPATYPHI,
B T.4. OT€UECTBEHHOU U 3apyOeKHOI NEPUOIUKHU.

CTyneHT MOXXET MPOBECTH COOCTBEHHOE CTAaTUCTHUYECKOE HaOIltoJeHue 3a
COLMAIIBHO-3KOHOMHYECKUMHU  SIBIICHUSIMU, MPEACTABIAIOIIAMU €T0  HAy4YHBIN
WHTEPEC, MOCTPOUTh CTATHCTUYECKYIO MOJENb, CAENaTh MporHo3. B cimywae
HaJJIeKAIIEro KauyecTBa, ero padota MOXKET ObITh 3aciylllaHa Ha HAYYHOM KpPYXKKe

24




Kaeapbl WM Ha CTyAEHYECKOW HayyHoll KoH(pepeHuuu. Ilo pemenuro xadenpsi,
CTYJEHTBI, 3aHSIBUIME MPU30BbIE MECTAa HA HAyYHBIX CTYJACHUYECKUX KOH(EpeHLHUSX,
MOT'YT OCBOOOKJAThCS OT CAAYU 3a4eTa M0 JUCLUILINHE.

IIporpammy paspadorau (u):

XaputonoBa A.E., K.3.H., JOUEHT

(moamuce)
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XaputonoBa A.E., k.3.H., JOLEHT

/  (nommucs)



PELHEH3UA
Ha padouyo nporpammy AucuunanHbl 51.B.03 «<MucTpymenTsl Data Science B R, Python,
SQL»
OIIOII BO no nanpasjienuio 09.04.02 «Mu¢popmManmoHHble CHCTEMbI U TEXHOJIOT UM,
HanpasJjieHHOCcTh «Haykm o nannbix (Data Science)»
(kBanu(pukanus BBIMYCKHUKA — MArUCTP)

KonomeeBa Enena CepreeBHa, moueHT kadenpsl ¢unancoB ®I'BOY BO 1. Mockssl
«PTAY-MCXA umenu K. A. TumupsizeBa», KaHIUIaTOM SKOHOMHUYECKUX HayK (Hajiee Mo TEKCTY
PEICH3EHT), MPOBEICHA PEICH3Us padoueii mporpaMmbl qucHuIumHbl « MHCTpYyMeHTH Data Science
B R, Python, SQL» OIIOII BO mno nanpaBnenmio 09.04.02 «Hugpopmayuonuvie cucmemvt u
mexnonoeuuy, HanpasieHHocTh «Hayku o manubix (Data Science)» (maructpuar) pa3paboTaHHOIM
B ®I'BOY BO «Poccuiickuii rocynapctBeHHbI arpapHblii yHHBepcuteT — MCXA umenu K.A.
TumupsizeBa», Ha Kadenpe CTaTUCTUKM U KUOepHETUKH (pa3paboTuvk — XapuToHOBa AHHa
EBrenneBHa, KaHAUIAT SKOHOMHYECKUAX HAYK, JOLEHT Kadeaphl CTATUCTUKN U KHOSPHETHUKH).

PaccmoTpeB mpejicTaBieHHBIE Ha pEIECH3UPOBAHWE MAaTEPHUANbl, PELEH3EHT NpHUIeT K
CJIEYIOIIMM BBIBOJIAM:

1. [IpenbsiBnenHass pabouas mporpamMma aucuumuimHbel «MHCTpymenTsl Data Science B R,
Python, SQL» (manee mo Tekcry Ilporpamma) coomeemcmeyem tpeboBanusim ®I'OC BO mo
Hanpasyieanto 09.04.02 «Ungpopmayuonnvie cucmemot u mexnonocuuy. [lporpamMmma codepaicum Bce
OCHOBHBIE pa3JIeNbl, coomeemcneyem TpeOOBaHUSIM K HOPMATHBHO-METOJUYECKUM JIOKyMEHTaM.

2. llpencraBnennas B Ilporpamme axkmyansnocmp y4eOHOW JUCHUIUIMHBI B PaMKax
peamuzanuu OIIOIT BO ne noodnesxcum comuenuro — NMUCUMIUIMHA OTHOCHUTCS K TUCIUTIIMHAM
4acTH, GOPMHUPYEMON YIaCTHHKaMU 00pa30BaTEIbHBIX OTHOIIIEHUH yueOHoTo 1ukia — b1.B.

3. Ilpencrasnennsie B I[Iporpamme uenu AUCUMILTUHBI coomeemcmayom TPeOOBaHUSIM
®I'OC BO nanpasnenus 09.04.02 « Tnpopmayuonusie cucmemvl u mexHoao2uu .

4. B cootBerctBuu ¢ Ilporpammoit 3a mucuurumnon «MHctpymentsl Data Science B R,
Python, SQL» 3akperuieno 3 komnemenyuu (7 unouxamopos). Jucuuminna « Auctpyments! Data
Science B R, Python, SQL» wum mnpencraBnennas Ilporpamma crocobna peanuzoeams WX B
0OBSBIICHHBIX TPEOOBAHUSX.

5. Obmas TpynoéMmkocTs aucruiuinabl «MHCTpyMeHTh Data Science B R, Python, SQL»
cocTaBiseT 2 3a4ETHbIe eAUHUIBI (72 Yaca/u3 HUX IMpaKTHYECKas MOArOTOBKA 2 4.).

6. HNudopmanus o0 B3aMMOCBS3M H3Y4a€MbIX JAUCLHMUILUIMH M BOIpPOCaM HCKIIOYEHUS
nyOIupoBaHUSl B COJEP)KaHUU AUCLUMIUIMH coomeemcmeyem ACUCTBUTENbHOCTU. JlMCUMIUIMHA
«Muctpymentsl Data Science B R, Python, SQL» B3amMocBsizana ¢ JpyrumMu JUCHHUILUIAHAMH
OIIOIT BO u Yuyebnoro muana mo HampasieHuto 09.04.02 «Hnpopmayuonuvie cucmemvl u
MexHon02UU» U BOBMOKHOCTh TyOJIMPOBaHUS B COJIEPKAHUU OTCYTCTBYET.

7. IlpencraBnennas  I[Iporpamma  mpenmosiaraeT  HCIOJb30BAaHHE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH, HUCHOJb3yeMble MPU pean3allud Pa3UYHbIX BUIOB Y4eOHOI
paboTel. @opMbl 00pa30BATENBHBIX TEXHOJIOTHI_coomeemcmayom crienupruke TUCIUTUIHHBL.

8. IIporpamma nucuumumnbel «MHcTpymentst Data Science B R, Python, SQL»
MIpPEIoaraeT 3aHsATHS B HHTEPAKTUBHOM Gopme.

9. Bumel, conepkaHue U TPYAOEMKOCTh CaMOCTOSITEIbHONH pabOThl  CTYACHTOB,
npenctaBieHHble B IIporpamme, coomeemcmeyiom TpeOOBaHUSM K TOJATOTOBKE BBIMYCKHUKOB,
cogepxamumcss Bo OI'OC BO wnanpasnenuss 09.04.02 «Hugopmayuonnvie cucmemor u
MEXHON02UUY.

10. IlpencraBnennsie u onucanubie B [Iporpamme dhopMbl mexywetl olleHKH 3HaHUH (OTpoc,
Kak B (opMme OOCYXKJeHHUs OTIEIbHBIX BOMPOCOB, TaK M YYaCTHE B [CIOBBIX  HIrpax),
coomeemcmayom crieniu(rKe TUCITUILUINHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopma POMEKYTOUYHOTO KOHTPOJIS 3HAHWH CTYIEHTOB, mpemxycMoTpeHHas I[Iporpammoii,
ocyliecTBisieTcs B (opMe 3adera C OLIEHKOM, UTO coomeemcmeyem CTaTyCy TUCHMILUIMHBI, Kak
JTUCHUIUTMHBI TIO BBIOOPY 4YacTH, (OPMUPYEMOW YJ4acTHUKaMU OOpa30BaTENbHBIX OTHOIICHHIA
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QopMbI ONEHKH 3HaHMii, TpeacTaBieHHbIe B IIporpamme, coomeemcmeyiom —crenupuKe
ANCHMILTHHBL ¥ TPEOOBAHHUSAM K BBITYCKHHKAM.

11.  VYdebHo-meTomuueckoe obecriedeHHe MMCIMIUTMEBI IPEACTABICHO: OCHOBHOM JIHTE-
PaTypo#t — 5 HCTOUHHMKOB (6a30BbIi YIEOHHUK), JONONTHATENLHOMH JIUTEpaTypoll — 5 HAaUMEHOBaHHUH,
VIHTepHeT-pecypehl — 10 HCTOYHUKOB M coomeemcmayem tpeboBanusm ®I'OC BO HampaBieHHs
09.04.02 «Hngpopmayuonnvie cucmemvr u mexronozuuy.

12. Marepuanbho-Texuuyeckoe 0GecredeHne AMCIMILTHHbL COOTBETCTBYET crenupuKe
aucuMEbl «MucTpymentst Data Science B R, Python, SQL» u o6ecrieunBaeT HCIIOIb30BAHHE
COBPEMEHHBIX 00pa3oBaTeNLHBIX, B TOM YHCIIE HHTEPAKTHBHBIX METOLOB 06y EHHUS.

13. MeTtonmueckne  pexomennauuu CTyJI€HTaM M METOAWYEeCKHEe pPEKOMEHIAlUU
TPETIONABATENAM 110 OpraHu3alMK 00yueHHs MO NUCLUIUIMHE [AIOT MPEACTABIEHHE O crenuduKe
00Y4eHHS M0 AUCIMITHEE «nctpymentsl Data Science B R, Python, SQL».

OBLIUE BBIBO/IbI

Ha ocnoBauuu nposenennoro peleH3uPOBaHHs MOXKHO ClIeIaTh 3aK/IIOUYEHHUE, YTO XapakTep,
CTPYKTYpa U coaepxanue pabodeil NporpaMMbl JUCIHIIHHBI «Muctpymentsl Data Science B R,
Python, SQL» OITOIT BO no Hanpasnenuio 09.04.02 «Hupopmayuonnvie cucmemvr u mexnono-
cuuy, HanpasneHHocTs «Hayku o mammpix (Data Science)» (xBanu¢uKauus BHITyCKHHKA — Ma-
THCTD), paspaGoTannas XaputoHoBoit A. E., k.3.H., I0IeHTOM Kadeapbl CTATUCTHKYA M KHOEPHETH-

KH, CooTBeTCTBYeT TpeGoBanusM GI'OC BO, coBpeMeHHBIM TPeGOBAHUSIM IKOHOMHKH, PhIHKA TpYy-

/i@ ¥ TIO3BOJIT NIPH €€ pealu3alUi yCemHo 06eCeunTs (POPMHPOBAHHE 3asBICHHBIX KOMIIETEH-
.

Penensent: Konomeera E.C., nouenr kade
BCHHBIA arpapHslif yausepcutet — MC
HayK

¢unanco ®I'BOY BO «Poccuiickuit rocynapcr-

ean K.A. TumupsizeBa», KaHIuIaT 3KOHOMHUYECKHX
«Lh » @l 2027r.
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