[loKyMeHT NoANucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

®UNO: Xopyxuit
HomkHocTb: Oup
[lata nognucauus

MﬂgCTEPCTBO CEJIbCKOI'O XO3MCTBA POCCUACKOM ®EIEPAIINA
%) AJILHOE FOCYIAPCTBEHHOE BIO/DKETHOE OFPA3OBATE/BHOE YUPEX/IEHHE BBICIIETO OBPA30OBAHUSA
D)o oupOCEHCK I

[OCYJAPCTBEHHBI ATPAPHBII YHUBEPCUTET -
MCXA umenu K.A. TUMUPSI3EBA»

16900132095 Ulce EF015¢0ech1ecas  (PTBOY BO PTAY - MCXA nmenn K.A. Tumupszesa)

—_———————

VHCTUTYT 5KOHOMUKH U yrpaBienus AITK
Kadenpa cratuctuky u kubepHeTHKH

PABOYASL
b1.0.17.12 Hucrpy

o JLU. Xopyxuit

IIPOI'PAMMA JUCIIAIIJIMHBI
MeHThI On3Hec-aHaanTHka: SQL, Python, R

Moayas 51.0.17 «Cnenuajnbuas npogeccHOHANbHAS MOAr0TOBKA

JJIA

IIOATOTOBKH CIICIHAJIMCTOB

®rocC BO

Hamnpapnerue: 38.05.01 «OxoHOMUYeCKas 6€3011aCHOCTEY
HanpaB/ieHHOCTb: DKOHOMUKO-TIPaBOBOE 0becreuenHe IKOHOMIYECKOH Ge30macHo-

CTH

Kypc 3
CemecTtp 6

dopma 0byyeHus 04Has

"o Hayana [1OAroTOBKH 2022

Mocksa, 2022



Pas a
PaboTyuk (1): Xapuronosa A.E.. x.3.H., monenT //,/f
(®HO, yuenas crene eHoe e A //
a " yeoe smawwe) Ly 0F 2027t

P CLUEeH3eHT: Konomeera E.C., x.5.1.

(®HO, yuenas CTENeHs, y4eHoe 3BaHNe) (moarcs,

«h»_ 04 202

Ilporpamma cocrapnena B COOTBETCTBHH ¢ TpeboBanmamu PI'OC BO, mpodeccuo-
HalbHOTO CTaHmapTa W y4e6HOro miama o HalpaBJIeHHIO MoAroToBku 38.05.01
«OKOHOMHYeCKast 6e30MacHOCTRy.

Hpor‘paMMa o0cyxIeHa Ha 3acelaHUH Kadephl CTATHCTHKY M KUOEDHETHKH
IpoTokos Ne 11 ot «26» aBrycra 2022 r.

W.o0.3aB. xadempoii Ykonosa A.B., K.3.H., JoleHT 7 /
(®HO, yyenas crenems, YUeHOe 3BaHHe) (noamacsy 7
«)» @ 2027

CoraacoBano:

Ilpencenatens yuye6HO-MeTOIMYECKOMH
KOMHCCHH HHCTHTYTa 3KOHOMHKH U yrpasieHus ATTK

KoponskoB A.®., K.3.H., IOIEHT
(mozmmice)

(®UO, yueHas cTeneHs, yueHoe 3BaHHe)
«b» _OA 202/r.

H.o.3aBeayromero BBITyCKarollel kageapoi
DKOHOMHYECKOH 6€30I1aCHOCTH, aHaIK3a U ayTuTa %
I'ymasmosa T.H., K.3.H., JOLIEHT

(®HO, yueHas cTeneHs, y4eHOE 3BaHHE) (Roamos)

«o» ___0f 2027r.

AL

% IVIEKTOBAHUA
3aBeﬂy}O I-HHH OTﬂeHOM koM I_U—IB /W / (noamce)



COJNEPKAHHUE

F N S 05 (0 2 . N 10 5 PP SPPRTRRIN 4
1. HEJIb OCBOEHMS TUCIIHIIIIIHDBL ...........cccoiiiiiiiiec et st tn e sne e s e snaesnaenneane s 6
2. MECTO JUCHUIIJIMHBI B YUEBHOM ITPOILECCE .........cccoooiiiicicececeeeee et 6
3. IEPEYEHD IVNTIAHUPYEMBIX PE3YJIBbTATOB OBYUEHMUS 11O TUCITUIIJIMHE, COOTHECEHHBIX
C IIJIAHUPYEMbBIMH PE3YJIBTATAMU OCBOEHUSI OBPA3OBATEJIBHOU NPOITPAMMGBI........... 6
4. CTPYKTYPA 1 COAEPKAHUE JUCHHUIIIIHHDBI ............coooviiiiiieie e 7
4.1 PACTIPEJIEJIEHUE TPY JOEMKOCTU JUCLMITUIAHBI TIO BUIIAM PABOT ....uuvvieiiiiieeeeiieeecctieeeeetieeeeetreeesenreeeesareeeens 7
B (O ) 21 0 210 NN Y S PUPTR 7
4.2 COIEPKAHUE JUACLIATIIIITHDL. .......uveeeiittieeeeteeeestteeeaetseeesessaeeessseseaasseeesanssesssasseseaasseeesassesessssaeesassseeesnsseesssssenns 12
4.3 JIEKLIAN/ TIPAKTAUECKUE BAHSITHIS ... veeiuveeiiteeeuteeitveessteessreesssessssessssessssessssessssessssesssssesssesssssesssesssssesssesssssesseeens 14
5. OBPA3OBATEJIBHBIE TEXHOJIOT T ...........c..ooooiiiiiiiic ettt ettt ettt 16
6. TEKYIIUII KOHTPOJIb YCIEBAEMOCTHU U IPOMEKYTOUYHASI ATTECTALIMSA I1O UTOT'AM
OCBOEHMS TUCIIHIIIIFIHDBL ...........coooiiiii ettt e e et e sae st e ssaesta e ta e beesteesteanaesneesneenneennas 17
6.1. TUIIOBBIE KOHTPOJILHBIE 3AJJAHU S MJIWM UHBIE MATEPHAJIbI, HEOBXOJWUMBIE J{J1s1 OLIEHKYW 3HAHWIA, YMEHHWIA 1
HABBIKOB U (MJTH) OITBITA JIESATEIIBHOCTH ...c.vveveesveeteaseesseesseesseesseessssssessasssessssasseassssnsesssssssessesssesssssesssessesssesnses 17
6.2. OIIMCAHME ITOKA3ATEJIEM M KPUTEPUEB KOHTPOJISI YCIIEBAEMOCTH, OITMCAHUE IIKAJI OLIEHUBAHHUS ...... 22
7. YAEBHO-METOAUYECKOE I UH®OPMAIIMOHHOE OGECIIEYEHUE IUCHOUIIJIUHBL........... 23
7.1 OCHOBHASI JIUTEPATYPA ....cceiiiittttieeeeeseieittteeeeeesasiattseseeeesasaatbasseeeeessaasabasesseessaassbseeseesssssstbesseesessanssrsseeeeessannes 23
7.2 JIOTIOJTHUTEJIBHAST JIATEPATYPA. ...cuviitteiteettenteastesseesieesteasseansesseesssesseasseasseastesssesseessessseansesnsesssessesssesssesssesenns 24
7.3 METOUYECKHUE YKA3AHHMS, PEKOMEHIALIMA M JPYTHUE MATEPHUAJIBI K 3SAHATHSAM......cccvveeeerveeeeciieeeeeivveeens 24
8. MIEPEYEHHb PECYPCOB HH®OPMAILIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«MHTEPHET», HEOBXO/JIUMBIX JJIS1 OCBOEHUSA JUCIHHUIIIIMHBL.. ..o, 24
9. HEPEYEHDB ITPOI'PAMMHOI'O OBECHHEYEHHUSI U THOOPMAIIMOHHBIX CITPABOYHBIX
(03 (O N D3\ E PRSP 25
10. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOAUMOM JJIs1
OCYHIECTBJEHUS OBPA30OBATEJILHOI'O ITIPOLECCA MO AUCHUIIVIUHE................coocvevree. 25

11. METOAUNYECKHE PEKOMEHJALMU OBYYAIOIIUMCSI IO OCBOEHUIO JUCHUIIJINHBI . 26

12. METOANMYECKUE PEKOMEHJALMWU TPENNIOJABATEJISAM IO OPTAHU3AIIMUA OBYYEHUA 110
JUCHHUITTITHE. ..o bbb 27



AHHOTALIUA

paboyeii mporpaMMbl y4eOHOM TMCIMILIIMHBI
b1.0.17.12 «HHcTpymMeHTHI OM3Hec-aHaauTuku: SQL, Python, R»

JJIS1 MOATOTOBKHU ClelUanucToB 1o HanpaJjeHuio 38.05.01 «KIxoHoMuueckasi
0€30MaCHOCTD) M0 HAMPABJIEHHOCTH «JKOHOMHKO-TIPABOBOE 00ecrevueHne
IKOHOMHYECKOH 0€30MaCHOCTH

Hean ocBoenus nucuumuiunbl: Lensio auciuminasl « THCTpYMEHTHI OM3HEC-
ananmutuku: SQL, Python, R» sBasieTcss ocBoeHHME CTyA€HTaMH TEOPETHUUYECKUX U
MPaKTUYECKUX 3HAHUN M MPUOOpETeHHEe YMEHHI U HABBIKOB B O0OJAcCTH paboThI C
COBPEMEHHBIMH MH(POPMAIIMOHHBIMU TEXHOJIOTUSAMH M MCIOJIB30BAaTh UX JUIs cOopa,
aHaiKM3a M KCMHOJB30BAHUS JIAHHBIX XO3MCTBEHHOTO, HAJIOTOBOTO U OHOKETHOTO
YYETOB, YYETHOW JIOKyYMEHTauuu, Oyxrantepckod ((puHAHCOBOM), HAJIOrOBOM H
CTATUCTUYECKON OTYETHOCTH B LIENIAX OUEHKH 3(P()EKTUBHOCTH W MPOTHOZUPOBAHUS
(bMHAHCOBO-XO35UCTBEHHON JIESITEILHOCTH XO3SUCTBYIOIIETO CYOBEKTa, a TaKXKe
BBISIBJICHUSA, TNPEAYNPEKACHUS, JOKAIM3aUMU W HEUTpaau3allud BHYTPEHHUX U
BHEILHUX YI'PO3 U PUCKOB.

MecTo AucHUIUIMHBI B Y4eOHOM IUIaHe: BKJIIOYEHA B OOA3ATENIbHYIO YaCTh
ydeOHOro TuiaHa mo HamnpasieHno moarotoBkn 38.05.01  «DxonoMmueckas
0€30M1acCHOCTbY.

TpeGoBanuss K pe3yjJbTaTaM OCBOCHHUSI IMCHHMILUIMHBI. B pe3yJbTaTe
OCBOEHUS AMCLUMILIMHBI (HOPMUPYIOTCS CIEAYIOLME KOMIETEHIHMHU (MHAMKATOPbI):
OIIK-2 (OIIK-2.1, OIIK-2.2, OIIK-2.3); OIIK-6 (OIIK-6.1, OIIK-6.2, OIIK-6.3);
OIIK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

Kpartkoe cogep:kanue IuCHUIIHHBI
Metonsl u Monenu adaimi3a ngadHblX. lloHarue OLAP-texuomoruu. TexHUKH
OMepaTMBHOrO  aHaiu3a JaHHbIX. [lpuHnuner  moctpoenuss  OLAP-ky0OoOB.
Kpoccrabnuupl. Iloctpoenue cpezoB kyba. 3amaunm Data Mining. Oo6nacthb
npuMeneHus: Data Mining. MeTonbl M MOJeNny aHajdu3a JaHHBIX W W3BJICUCHUS
3HaHUW. MaTpuyHOE NpPENCTAaBICHUE PEUIEHUs 3aJadyu perpeccuu. PexyppeHTHbIe
METO/Ibl OLIEHWBAHMS IMapaMETPOB pPErpeccuu. 3agada TPYNIUPOBAHHUS OOBEKTOB.
Knacrepsl. Metoasl 1 airopuT™Mbl KilacTepHoro aHanu3a. Kiaccudukanus naHHbBIX.
Wuteprperanmst rpynn o0bekToB. IlocTpoeHue kiaccu(UKaMOHHBIX —IPaBUIL
Pacno3naBanue o0Opa3oB. BplsiBieHHE OCHOBHBIX (DAaKTOPOB, XapaKTEPU3YIOIIMX
o0bekThl. [locTpoenne accomuatuBHbIX mnpaBui. OOydeHHE MO TNpPELEACHTaM.
ApXUTEKTypa HEHPOHHOU ceTh. MeToabl ONTUMHU3AIUN — TEHETUYECKUE alITOPUTMBL.
[TpunHuMnbl paboThl ¢ OOJBIIUMHU JAHHBIMHU.. PBIHOK MHCTPYMEHTAJIBHBIX CHUCTEM
Ou3Hec-aHAJIUTUKU. PBIHOK HHCTPYMEHTANbHBIX CpPEICTB  OW3HEC-aHAJIUTHUKH.
Texnonorus Business Intelligence (BI) u ee mecto B MHpOPMAIMOHHON cHUCTEME
npennpuatud. Ipoaykrel Bl. BI kak MeToabl, TEXHOJIOTUH, CPENCTBA U3BICUCHUS U
npejcTaBieHus: 3HaHui. Bl kak 3HaHus o OusHece u mia OusHeca. Knowledge
Management. Muterpanus uHOOPMAMOHHO-AHATIMTUYECKUX U KOPHOPATUBHBIX
nH(OpMAIMOHHBIX cUcTeM. Pa3paboTka TpeOOBaHUN K MPOrPaMMHBIM MPOAYKTAM U
nporpammHoMy obecnedenuto. Crangapt SQL, sTambl pa3BUTHUS U peav3aiius.
Knaccudpukanus tumos 3amau. Cpema mporpamMmupoBanust Ha sizbike SQL. Tumbl
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naHHeix B SQL, wucnonb3oBanue u mnpeoOpazoBaHue. Peanuszanus THUIIOBBIX
AITOPUTMUYECKUX KOHCTPYKIMM W HCMONb30BaHue mpouenyp v ¢yHkuumii B SQL.
Oo6padotka uHpopmanuu B bJl Ha si3pike SQL. Co3nanune o0bekToB B/l Ha s3bIke
SQL (tabmuubl, orpanuyeHusi, cBszu). lIporpamMmmupoBaHue 3ampocoB (YCIOBUS
BbIOOpa, UCIIOJIb30BAHWE TPYNIHUPOBOK U arperatoB JaHHBIX, COCIUHEHUH,
MO/3aIPOCOB, TAOJIMYHBIX BBIPAKEHUW M HACIEAyeMbIX TaONull, omepanuii Haj
MHO>XECTBAMHU, PEKYpCUH, MpEACTABICHUN, pEOAKTUPOBAHUS C  YCIOBUSAMH,
TPUITEPOB, Pa3BOPAYMBAHUS U CBOpPAUYMBAHMS JAHHBIX, HAOOPOB TPYNIUPOBAHU).
JNuuamuaecknii SQL. Jloctynm k 6a3am JaHHBIX W3 NpuioKeHud. Mcmomb3oBaHue
s3pika SQL B aHanm3e MAaHHBIX, MAIIMHHOM OOy4YeHUH M 0O0paboTKe OONbIINX
naHHbIX. Mceropus u  mpuumHbl nonmyJsipHOocTH  cpeasl R, Bo3moxkHOCTH M
OTpaHUYEHMs A3bIKA, IMEPCHEKTHBBI pa3BuTHA. lloHATHE HAbOpa M CTPYKTYpHI
nanHeix. Marematuka B R Ilpocreimme onepauuu. Jlormueckue onepanuu.
Marematnueckue @yHkuuu. TpuroHomerpuueckue (QyHKUMU. YIpaBisioIIye
KOHCTPYKLMU s3blka BBOA M BBIBOJ JAHHBIX, UMIOPT U3 Pa3IUYHBIX MCTOYHUKOB.
®ynkuuu, 3anansHelie [lonb3oBarenem. ['paduueckue Bo3moxkHOCcTH OOpaboTka
JAHHBIX U yNPaBJICHHE NaHHBIMHU. lIlepernMeHOoBaHNE U IEPEKOIUPOBKA IEPEMEHHBIX.
[IponymienHple 3HauyeHus. VICKiroueHWE NPOIYLICHHBIX 3HAYEHWM U3 aHaIN3a.
[TpeoOpazoBanne TtunoB. CopTUpPOBKA U O00bEIUHEHHUE HAOOPOB JaHHBIX.
JloGaBneHnue cTonOIoB U CTpPoK. PazneneHue HaOOpOB NaHHBIX HA COCTABJISIIOIIUE.
Boeibop u ucknrouenue nepemeHHbIX. Ciydaiinble BbiOOpkH. Komanasl SQL mis
npeoOpa3zoBanus Ta0aUL. MaTemaTuyeckre, CTAaTUCTUYECKUE U TEKCTOBBIE (PYHKIUU.
[Ipumenenne QyHKIMA K MartpuiaM MU TabimuuaM naHHbiX. Mcnonb3oBanue R B
NPUKIAJAHBIX  3aJayax Ou3Hec-aHaNUTUKH. VCXOIHbIE M pacCYUTHIBAEMbIE
nokasareyid. TOYHOCTh MpeACTaBiICHHUS pe3ysbTaroB. Mcnonb3oBaHue si3bika R B
aHaJIKM3€ JaHHBIX, MAIIMHHOM 00y4YeHUU U 00paboTke OosblnX AaHHBIX. PazpaboTka
TpeOOBaHMI K MPOrpaMMHBIM IPOJIYKTaM U IPOrpaMMHOMY oOOecrneueHuro. S3bIK
nporpammupoBanus R: Oubnumoreku mnsa mammaHOro oOyudenus Pandas, Dplyr,
Ggplot2, MLR, Caret, Esquisse, H20. Cpena nporpammupoBanusi Python. Tumbl
naHHblx B Python, wucnonb3oBanue u mnpeoOpasoBaHue. Peanu3anus THUHOBBIX
ANTOPUTMUYECKUX KOHCTPYKIIMHM M UCIIOJIb30BaHUE TMporeayp u GpyHkuuii B Python.
HcnonszoBanue Python s onucanus TUMOBBIX CTPYKTYP JaHHBIX U QITOPUTMOB MX
00paboTkn.  OOBEKTHO-OPUEHTUPOBAHHOE  MporpamMmmupoBanue B Python.
Cranpaptasie 6mbnuoTexku B Python nns pemienus npukinagseix 3anad. Pabora co
cnuckamu U cioBapsmu B Python. Coznanue cioBapsi. Onepanuu Haj CIOBapsSMH.
[TepebGop ayemeHTOB cioBaps. MeToabl s paboThl co cioBapsiMu. OpraHuzanus
uHTepdeiica. Jloctyn k 6azam maHHbIX U3 npuioxkeHuid Ha Python. Mcnons3oBanue
s3pika Python B aHaiu3e HaHHBIX, MAIIMHHOM OOYYEeHHH U 00pabOTKE OOJBIIMX
naHHbIX. Pa3zpaboTka TpeOoBaHMN K MPOrpaMMHBIM MPOAYKTaM U MPOTPAMMHOMY
obecrieueHuto. S3pik mporpammupoBanusi Python: OubnwmoTekw miis MamIMHHOTO
ob0yuenus Matplotlib, Pandas, Scikit-learn, Mglearn, SciPy, Numpy, Keras.

O0masi TPyaA0eMKOCTb JMCUMINIMHBI COCTaBJsieT. 4 3a4eTHHIC €IUHULIBI
(144 gaca).

IIpomexyTOYHBIH KOHTPOJIb: 3K3aMEH.


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

1. Ileans ocBOEHNSI AUCHUILIHHBI

Henpro auctuminabl «MHCTpyMeHThl OusHec-aHanmutuku: SQL, Python, R»
ABJISIETC OCBOCHHUE CTYJACHTAMHU TEOPETHUYECKUX M MPAKTUYECKUX 3HAHUU U
npuoOpeTeHne YMEHUH UM HaBBIKOB B 00JlacTh paboOThl € COBPEMEHHBIMU
MHOOPMAIMOHHBIMU TEXHOJIOTHSIMU W HUCIIOJBb30BaTh WX I cOopa, aHalu3a U
WCIIOJIb30BAHUSL JIAHHBIX XO3IMCTBEHHOTO, HAJIOrOBOrO M OHOKETHOTO YYETOB,
Y4eTHOW  JOKyMEHTamuH, Oyxraiarepckoid  ((WHAHCOBOH), HAJIOTOBOM W
CTAaTUCTUYECKOW OTUYETHOCTH B MENAX OINEHKH 3(P(HEKTUBHOCTH U MPOTHOZUPOBAHUS
(MHAHCOBO-XO3SIMICTBEHHOW EATETLHOCTH XO3SHUCTBYIOMIETO CYOBEKTa, a TaKKe
BBISIBJICHUS, NOPEAYNPEKACHUS, JOKUIM3ALMUKA W HEUTpaIW3alhud BHYTPEHHUX U
BHEIIHUX YIPO3 U PUCKOB.

2. MecTO TMCUMILIHHBI B YUeOHOM Ipoliecce

Hucrumnaa «HcTpyMeHThl Ou3Hec-ananmutuku: SQL, Python, R» BkitoueHa
B 00s3aTeNbHyI0 4YacTh yueOHoro ruiana. lucnurmimHa «MHCTpyMeHTH Ou3Hec-
ananmutuku: SQL, Python, R» peanusyercsa B coorBerctBuu ¢ TpedoBanusmu OI'OC
BO, mnpodeccuonansuoro crangmapra, OIIOII BO wu VYyebGHoro miaHa 110
HampanieHuto 38.05.01 «DxoHomHuueckas 6€30MacCHOCTHY.

[IpeamecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3zupyercs
nucuumuinHa  «MHcTpyMeHThl OusHec-anamutukd: SQL, Python, R» sBusroTcs
«Jluneitnas anrebpa», «MaremaTudeckuil anamus», «CTaTUCTHKa», «IKOHOMHUKA
OpraHu3aluu (mpennpusTus)», «DunHaHCH, «MeHeIKMEHTY, «Puck-
OPUEHTUPOBAHHOE TUIAHUPOBAHUE U MMPOTHO3UPOBAHUE.

HNucnumuna « MHCcTpyMeHTsl Ou3Hec-aHanuTuku: SQL, Python, R» sBnsercs
OCHOBOIIOJIaralOlIed ISl HW3YyYEeHUs CIEAYIOMMX JUCHUIUIMH. <« YTIPaBJICHUE
nUPpPOBBIMM  MPOAYKTaMHU H  MpoeKTamMu», «JlabopaTOpHBIA MPAKTUKyM IO
pa3paboTKe HWHIMKATOPOB  HDKOHOMHUYECKOW  OesomacHocTH», «DUHAHCOBBIN
MOHUTOPHUHI», «AHalW3 COLMATbHO-DKOHOMUYECKOTO PpAa3BUTHUS TEPPUTOPUI»,
«Cucrema BHyTpeHHero KoHTposst opranuzanuid AlIK», «McKkyccTBEeHHBIM
WHTEJUIEKT B TIPO(ECCHOHATBHON JeATEeIbHOCTHY, «AHATUTUYECKUE WHCTPYMEHTHI
oOecrieuenusi ¢uHaHCOBOM Oe3omacHocTu opranmzanuii AIIK», «Ananutudeckue
WHCTPYMEHTHI oOecriedeHus ¢uHaHCOBOM Oe3omacHoctu opranmsanuii AIIK Ha
WHOCTPAHHOM SI3BIKE».

PabGouas mporpamma aucturinHbl «HCTpyMeHTH Ou3Hec-aHaMUTUKU: SQL,
Python, R» st MHBaIMIOB M JIMI[ C OTPAHUYCHHBIMH BO3MOYXHOCTSMHU 370POBbS
pazpabarpiBaeTCs HMHAUBUIYATBHO C YYE€TOM OCOOCHHOCTEH MCUXO(PU3NIECKOTO
pa3BUTHSI, HWHIUBUAYAJIBbHBIX BO3MOXXHOCTEM UM COCTOSIHUSI 3JI0POBbS  TaKHX
oOydJarommxcs.

3. IlepeueHb MIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHUS 10 JUCHUILIUHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3yJIbTATAMHU OCBOCHUSI 00pa30BaTeILHOM
MPOrpamMmblI



OOpa3zoBaTenbHBIC PE3yJbTaThl OCBOCHUS JUCIUIUIMHBI  OOYYarOIIHMCH,
npejcTaBieHbl B Ta0uIe 1.

4. CTpyKTYypa " coepkaHne TUCHUILTHHbI

4.1 PacnipenesieHue TPyI0EMKOCTH IMCUMILVIMHBI 10 BHAaM padoT
o ceMecTpam

OO6mas Tpy10€MKOCTh AUCIUILIMHBI cocTaBiseT 4 3a4.ef. (144 yaca), ux pac-
npeiesieHre 10 BUIaM paboT ceMecTpaM MPEACTABICHO B TaOJIHIIC 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

No Kon Coneprxanue B pe3ynbrare n3ydeHus yaeOHON AUCIUILIMHBI 00ydaromuecs
/gy | KOMTICTE | KOMMETEHIHH (nmm eé WNuankaTopsl KOMIIETEHIIHIHA JIOJKHBL:
HITUH YaCcTH) 3HATh YMETh BJIQJIETh
1. |OIIK-2 |Cnocoben OIIK-2.1 3HaeT OCHOBHBIE METOMABI | METOJBI COOpA,
OCYILECTBIIATH cOOp, coopa u aHanuza MHGOpMAIMM AJS |aHAIM3A U
aHaJIN3 U pelleHrs SKOHOMHUYECKMX 3ajady, B |Mepenayu
UCIIOJIb30BaHUE TOM YHCJIe METOJ/bl cOopa, aHaIn3a U | MHPOpMaLUH ¢
JTAHHBIX nepeaadn uHpOpMaUU C | MCHIOJIb30BAaHUEM
XO35ICTBEHHOT O, UCIOJIb30BAHUEM IU(PPOBBIX CPEACTB |MHCTPYMEHTOB
HaJIOTOBOT'O U U TEXHOJIOTUH OusHec-
OIOKETHOTO YYETOB, anamutuu SQL,
YUETHOM Python, R
JOKYMCHTAIIUH, OIIK-2.2 YMmeeT oCyIIeCTBISITh IIOUCK YMeeT ocyIecTBIsITh
Oyxraiarepckoin unpopmanuu, cOop W aHANU3 MOUCK HH(OpMaINY,
(bunancosoi), OCHOBHBIX JIAHHBIX, HEOOXOIUMBIX c6op ¥ aHanM3
HaJIOrOBOM U JJIs pelIeHNsI DKOHOMHYECKHUX 3a/1a4d C IIAHHBIX C
CTaTHCTUYCCKOM HCIIOJIb30BaHUEM LIU(POBBIX CPENCTB MHCTPYMCHTOB
OTYCTHOCTH B IECIIAX U TEXHOJIOTUH Ou3Hec-aHaIUTUKU
OLICHKHU SQL, Python, R
3¢ (HEeKTUBHOCTH U
IPOrHO3UPOBAHUS
¢uHaHCOBO- OIIK-2.3 Brnaneer 6a30BBIMU Bnaneer
XO3AHCTBEHHOM METOAAMHU IIOMCKA, cOopa UHCTPYMEHTaMH OU3HEC-
ACATCIBHOCTH vHpOpMaui W aHaIW3a JIaHHBIX, AQHAJIUTHKHU JIJIS1 PEIICHUS
X035HCTBYOIIETO HEOO0XOAUMBIX TUIS pelieHus 9KOHOMMYECKHUX 3a7au
cyOBeKTa, a TaKke ITOCTaBJIEHHBIX SKOHOMHUYECKHX Ha OCHOBE IPUMEHEHUS
BBEUIBJICHMA, 3ala4, a TaK JKe CIEeHUAIbHBIMU COBPEMEHHBIX
HPEAYNPEKACHN, COBPEMEHHBIMHU WHCTPYMEHTaMHU HU(pPOBBIX CPEACTB U
JIOKaHM3anyy 1 aHanM3a U OOpabOTKM HaHHBIX IS TEXHOJIOTHH
HEHTpanM3auu penieHusT 3KOHOMMYECKUX 3aJad Ha
BHYTPCHHUX H OCHOBE TIPUMEHEHHUS COBPEMEHHBIX




BHCIIHUX YI'pO3 U

IU(POBBIX CPENICTB M TEXHOJIOTUI

PHCKOB.

OIIK-6 |Cmocoben OIIK-6.1 3naeT MeToaBI U COBpPEMEHHBIC
UCIOJIb30BATh COBpeMeHHbIE HH(OPMALIMOHHBIE UH(OPMALIMOHHBI
COBpPEMEHHBIE TEXHOJIOTUH JUIS PEUICHHUs 33134 Ha € TeXHOJIOTUU
nH(pOpPMaIlMOHHbBIE OCHOBE ONTUMHU3AIIMOHHBIX, JUTS pEIICHUS
TEXHOJIOTUH U MMHTAIMOHHBIX U SKOHOMeTpHuYeckuX |3anau BigData
MPOrpaMMHBIE Mozeneii, Tom uucie BigData;

CpEe/CTBa IPH PEUICHUH | CIEIHaTbHOE IPOTPaMMHOE
po¢eCCHOHATBHBIX obecrieuenue (1UdpoBBIC CPEICTBA)
3a/1a4. 11 3 (HEKTUBHOTO BBHIIOTHEHUS

npodeccHoHaNBHBIX 3a7a4

OIIK-6.2 YmeeT BBIOMpATh U
MPUMEHSATH 3 (HEKTUBHBIE METO/IBI
pelIeHHs aHATUTHICCKUAX U
HCCIIeI0BATENbCKUX 3a]1a4 Ha OCHOBE
c(OPMHPOBAHHBIX IKOHOMHUKO-
MaTeMaTHYeCKUX MOJIENel, B TOM
YHClIe C UCIIOJIb30BaHUEM LIU(POBBIX
cpeacts u BigData

BbIOMpATh U
IIPUMEHSITh

3¢ (deKTUBHbBIE
METO/Ibl PEILIECHUS
AHAJIMTUYECKUX U
HCCIJIE0BATEIBCKUX
3aza4 ¢
HCII0JIb30BaHNEM
U(PPOBBIX CPEICTB U
BigData

OIIK-6.3 BiazeeT HaBRIKAMU
MIPUMEHEHHSI COBPEMEHHBIX
HKOHOMHKO-MaTeMaTHYECKUX
METOI0B U HH(DOPMAITHOHHBIX
TEXHOJIOTH, B TOM yncie BigData

HaBBIKAMU TIPUMEHECHUS
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHH, B TOM
yucie BigData s




ISl PEILICHUS] QHATUTHYECKHUX U
HCCIIeI0BATEIbCKHX 3a/1a4 Ha OCHOBE
c(hOpMHUPOBAHHBIX YKOHOMHUKO-
MaTeMaTH4YeCKUX MOJIETICH, a TaK Ke
HaBBIKAMH IPUMCHEHHSI
CIEIUATHLHOTO TPOTPAMMHOTO
obecnieyenus (IU(POBBIX CPEACTB)
JUTS1 BBITIOJTHEHHST TIPO(ECCHOHATBHBIX
3a1a4

pereHus
aHAJIUTUYECKUX U
HCCIICA0BATEIIbLCKUX
3amaq

OIIK-7

Cnoco0eH noHuMaTh
IPUHLIMIIBI paOOTHI
COBpPEMEHHBIX
UH(OPMAITMOHHBIX
TEXHOJIOTUHN U
UCTIOJIb30BATh UX IS
pelieHus 3aaau
npodecCHOHAILHON
e TENIbHOCTH.

OIIK-7.1 3naeT coBpeMeHHbIE
MH()OPMAIMOHHBIC TEXHOJIIOTUU U
MPHUHIUIIBI KX paOOTHI IPU PEIICHUU
3a/1a4 MpodecCHOHATBHON

TSI TeIbHOCTH

COBpPEMEHHBIE
MH(OPMALIOHHBI
€ TEXHOJIOTUU
OusHec-
aHAIUTUKU U
TIPUHIIMAITBI UX
paboTHI IpH
pEIICHNH 33129
npodeccuoHanbH
OH JeATEeIbHOCTH

OIIK-7.2 YMeeT HaXOIUTh,
aHATM3UPOBATh U 0OOCHOBBIBAThH
BBIOOP COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTHH JIJIst
pelieHus 3a1a4 npodeccuoHaIbHOM
NESATSIILHOCTH C YYETOM ITPUHIIUIIOB
ux paboThI

HAXOJUTh,
aHAJTN3UPOBATh U
000CHOBBIBATh BBIOOD
COBpPEMEHHBIX
WHCTPYMEHTOB
On3HeC-aHATUTUKH
JUTSI pEIIeHUs 3a1a4
po¢eCCUOHATBHON
JEeSITeIbHOCTH C
YYeTOM MPUHITUTIOB
ux paboThI

OIIK-7.3 BiaazeeT HaBRIKAMHA
MIPUMEHEHUS COBPEMEHHBIX
MH()OPMAMOHHBIX TEXHOJIOTHH IPU
pelieHnu 3aaad npodeccunoHanbHOM

HaBbIKaMU ITPUMCHCHUA

COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHI OM3HEeC-
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JACATCIIBHOCTH

AHAJIUTHUKU ITPpU
peIICHUH 3a/1a4
npohecCuOHATBLHOM
JIeSITEIbHOCTH
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Ta0Omuma 2

PacnpenesieHue Tpy10éMKOCTH IMCHMILIMHBI 10 BHAaM padoT Mo cemecTpam

Tpynoémkocts, 6 cemecTp

Buna yueOHo# padoThI qac.
Bcero/*

OO0mas TPy10EMKOCTh JUCIUTUIMHBI IO Y4eOHOMY TIJIaHy 144/0
1. KonTtakTHasi padora: 70,4/0
AyauTtopHas pabora 70,4/0
8 Mmom uuce:
sexyuu (J1) 16
npaxkmuueckue 3auamus (113) 52/0
KOHCYIbmMayuu nepeo dK3aMeHOM 2
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,4
2. CamocTrosiTesabHas padora (CPC) 73,6
camocmosmenvHoe uzyuenue pazoenos, Camono020mosKa
(npopabomka u nogmMopeHue 1eKYUOHH020 Mamepuaia u
mamepuana y4eOHuUKo8 u y4eOHvlx nocooutl, n0020MmoeKa K
NPAKMUYECKUM 3AHAMUIM U M.0.) 49
Iloocomoska k sk3ameny 24,6
Bu mpoMexXyTOYHOTO KOHTPOJISL: 9K3aMeH

* B TOM YHCIIE IMPaKTUYCCKasd IIOArOTOBKaA.

4.2 Coaep:xaHue TUCHUINIMHBI

Tabmuma 3
TemaTuyeckui IJIaH Y4eOHOM AU CHUILINHBI
AyauTopHasi
HaumeHoBaHue pa3jiejioB U TeM THCHMUIJIHH padora Bueaynuro
(VEpyIHEHO) Bcero J 3 | IKP pHast
BCEro pabora CP
/*
Paznen 1 UucTpyMeHTHI U METOIbI OM3HEC- 12 5 5
AHAJTUTHKH
Paznen 2 OcuoBHBIE Bo3MokHOCTH SQL B OM3Hec- 34 9 12 20
AHAIUTHKE
Paznen 3 OcHoBHBIE BO3MOKHOCTH cpefibl R B 48 4 20 24
On3HeC-aHATNTHKE
Paznen 4 OcHoBHble Bo3MoxkHOcTH Python B 6u3Hec- 47,6 4 20 23.6
AHAIUTHKE
KoHcynpTanuu nepen 3K3aMEHOM 2 2
KonrakTHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE 04 04
(KPA) ' ’
Hroro mo pucumiinHe 144 16 52 2,4 73,6

* B TOM 4HCIIE MMPAKTUYCCKAasA MOATOTOBKA

Paznesn 1 MHCTpyMEHTHI M MeTOAbI OM3HEC-AHAJTUTHKH

Mertonsl u moaenu aHanuza JAaHHbIX. [lonsitue OLAP-texnonoruu. TexHuku
OTEpaTUBHOTO  aHamm3a JaHHBIX. [IpuHnuner  moctpoenuss OLAP-ky6oB.
Kpoccrabmuupl. Iloctpoenue cpe3oB kyb6a. 3amaun Data Mining. OOGnacts
npumeHeHuss Data Mining. Meroabsl ¥ MoOAenM aHaidu3a JaHHBIX U HU3BJICUEHUS
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3HaHUW. MaTpuyHOE NPEACTABICHUE PEUIECHUs 3a0ayd perpeccuu. PekyppeHTHbIe
METO/Ibl OLIEHHMBAHMS IapaMETPOB perpeccuu. 3ajada TpyNnnupoBaHUs OOBEKTOB.
Knacrepsl. Metoapl 1 aliropuT™Mbl KilacTepHoro ananu3a. Kiaccudukanus maHHbBIX.
WUurepnperanust rpynn oObekToB. [locTpoeHne KiacCU(pUKAIMOHHBIX —MPaBuUIIL.
Pacno3naBanue o00pa3oB. BrblsiBlieHHE OCHOBHBIX (DAKTOPOB, XapaKTEPUIYIOUIUX
o0bekThl. IlocTpoenue acconumaTuBHbIX NpaBwi. OOydeHHE TO TNpPElE/IEHTaM.
ApXHUTEKTypa HEMPOHHOU ceTu. MeToAbl ONTUMHU3ALUN — FTEHETUYECKHUE aITOPUTMBI.
[TpuHIIMTIBI pabOTHl C OOJNBIIMMU JAHHBIMHU.. PBIHOK WHCTPYMEHTAJIBHBIX CHCTEM
OW3HEeC-aHAIMTHKUA. PBIHOK HMHCTPYMEHTAJIBHBIX CPEICTB OW3HEC-aHAIUTHKH.
Texnonorus Business Intelligence (BI) u ee mecto B mH(pOpMAIMOHHON cHCTEMe
npennpustud. [Iponykrer Bl. Bl kak meToapl, TeXHOIOTHH, CPEACTBA U3BJICUEHHS U
npencraBienus 3HaHuil. Bl kak 3nanums o OusHece u ans Ousneca. Knowledge
Management. HWurterpanus wuHGOPMAIMOHHO-aHAIUTUYECKUX U KOPIOPATUBHBIX
nH(OpPMAIMOHHBIX cUCTeM. Pa3paboTka TpeOoBaHUI K MPOrPAMMHBIM MPOAYKTAM U
IPOrpaMMHOMY 00€CIICUCHHUIO.

Pa3gen 2 OcHoBHBIE BO3MOKHOCTH SQL B OM3Hec-aHAJIUTHKE

Cranmapt SQL, stanel pa3BuTuss u peanuszanusa. Knaccudukamuss THUIOB 3ajad.
Cpena nporpammupoBanus Ha sa3bike SQL. Tumnsl ganHbsix B SQL, ncnosib3oBaHue 1
npeoOpa3zoBanue. Peanuzanus THUIOBBIX aJITOPUTMUYECKUX KOHCTPYKIUHA |
ucrnojas3oBanue npouenyp U Gyukuuii B SQL. OO6paboTtka undopmanuu B b/l Ha
sa3bike SQL. Coznanue 00bexToB B/ Ha s3bike SQL (Tabiuiibl, OrpaHUYeHUSs, CBSI3N).
[IporpammupoBanue 3anpocoB (yCJIOBHS BbIOOpa, MCIOJIB30BAHHE TPYHIUPOBOK U
arperatoB JaHHBIX, COEJUHEHUM, TMOA3AMpPOCOB, TAOJMUYHBIX BBIPAKCHUU U
HacjenyeMbIX TaOnul, omepalnuid HajJ MHOXKECTBAMM, PEKYpCUMW, MpeICTaBICHUMH,
pEIAaKTUPOBAHUSI C YCJIOBUSIMHU, TPUITEPOB, pa3BOpAuYMBaHUSI M CBOpAYUBAHUS
JIAaHHBIX, HA0OpOB rpynnupoBanus). Junamudeckuit SQL. Jloctyn k 6a3aM JaHHBIX
n3 npuioxeHud. Mcnons3oBanue s3pika SQL B aHamu3e JaHHBIX, MAIIMHHOM
o0ydyeHnH 1 00paboTKe OOJBIINX JAHHBIX.

Pa3nesn 3 OcHOBHBIE BO3MOKHOCTH cpelibl R B OM3Hec-aHAJINTHKE

Hctopus v npuymHbI NONYJISIPHOCTU cpeabl R. BO3MOXHOCTH 1 OrpaHUYeHUs S3bIKA,
nepcrekTuBbl pa3BuTus. [loHsarue Habopa U CTPYKTYphl JaHHBIX. MaTematuka B R
[Ipocreiimme onepamuu. Jlornueckue omnepanuu. Martematudeckue (QyHKIUH.
Tpuronomerpuueckue GyHKIUHU. YTIPaBIAIONIME KOHCTPYKIIUU si3bika BBO 1 BBIBOA
JIAHHBIX, UMIIOPT U3 PA3IMYHBIX UCTOYHUKOB. DyHKIMHU, 3agaHHbie [lob30BaTenem.
['paduyeckrie Bo3MOXHOCTHM (OOpaboTKa JaHHBIX U YNPABJICHUE JIAHHBIMH.
[lepeumeHOBaHUE U TEPEKOJUPOBKA TEpeMEHHBIX. [IpomylieHHble 3HauYeHWS.
HckitoueHne NpoNylIeHHbIX 3HauYeHWi u3 aHanmza. [IpeoOpa3oBaHue THIMOB.
CopTtupoBka u 00benvHEHHWE HAOOpPOB MaHHBIX. JloOaBieHUE CTOJIOIOB U CTPOK.
Paznenenne HaOOpOB [JaHHBIX Ha cocTaBisomuye. Bpibop W uUCKIOUeHUE
nepemeHHbIX. Ciyuaiinbie BeIOOpKU. Komanasl SQL mns mpeoOpa3zoBaHust TaOwil.
Marematnyeckue, CTaTUCTUYECKHE U TeKCTOBbIe pyHkmu. [Ipumenenue QyHkimii k
MaTpuIlaM U Tadauiam aaHHbiX. Mcnons3oBanue R B mpukiagHbix 3amadax OusHec-
aHaTUTUKU. VICXONHbIE W PACCUMTHIBAEMbBIC MOKA3aTeNH. TOYHOCTh MPEACTABICHUS
pe3ynbratoB. Mcnonp3oBanue s3pika R B aHaM3e TaHHBIX, MAIIMHHOM OOY4YeHUH U
o0paboTke OonbLINX AaHHBIX. Pa3paboTka TpeOOBaHUN K MPOTPAMMHBIM IPOAYKTaM
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U MporpaMMHOMY oOecreueHuto. f3bIKk mporpammupoBaHus R: OuOmmorexku ans
marraHOro o0yuenust Pandas, Dplyr, Ggplot2, MLR, Caret, Esquisse, H20.

Paznen 4 OcHoBHBbIe BO3MO:kHOCTH Python B OM3Hec-aHAIMTHKE

Cpena nporpammupoBanusi Python. Tumbl nanneix B Python, ucnonws3oBanue u
npeoOpa3zoBanue. Peanuzanusi THUMOBBIX AITOPUTMHUYECKUX KOHCTPYKIUH U
ucCIojp30Banue mporeayp W ¢yukiuii B Python. Mcnonb3oBanme Python ms
ONMCAHMS THIOBBIX CTPYKTYP JAHHBIX U aJTOPUTMOB MX 00paboTku. OOBEKTHO-
OpUEHTHpOBaHHOE mporpammupoBanue B Python. CranpmaptHbie OuUOIHOTEKH B
Python nns pemenus nmpuknaaneix 3amad. PaGoTa co cnuckamMu W cloBapsMd B
Python. Co3nanme crmoBapsi. Omepammm Han cioBapsmu. llepebop 9 amemeHTOB
cioBaps. Metoabl st padoThl co cioBapsaMmu. Opranuzanus uaTepdeiica. Jocrym
0azam gaHHbBIX U3 npuioxeHuit Ha Python. Ucnons3oBanue si3bika Python B ananusze
JAHHBIX, MAIIMHHOM OOy4YeHHMH M 00paboTKe OoJbIIMX JaHHbIX. Pa3paboTka
TpeOOBaHMI K MPOTPAMMHBIM TPOJYKTaM M MPOTPAMMHOMY OOECHEHYeHHIO. SI3BIK
nporpammupoBanus Python: OuGnmorexu s MammHHOTO 00yueHus Matplotlib,
Pandas, Scikit-learn, Mglearn, SciPy, Numpy, Keras.

4.3 Jlekuuu/ mnpakTHYecKHe 3aHATUHSA

Tabmuua 4
ConepmaHne NMPAKTHICCKHX 3aHATHI U KOHTPOJILHbIE MEPONPUATHUHA
Koua-
Bup BO
Ne Ne u Ha3BaHWe JeKIMii/ PopMHpyeMbie | KOHTPOIL | yacos/
wn Ne paznena S KOMIEeTeHIIHH HOT0 oo
(unamkaToper) | mMepompms | "PAETE
TS nmoaroTro
BKa
1 Paznen 1 Jlexrust Ne 1. OcHOBHBIE OIlK-2.1 2
WHCTpYMEHTHI U UHCTPYMEHTHI OU3HEC- OIIK-6.1
MeTO/IbI Ou3HEeC- AHAIIUTHKA OINK-7.1
aHAJIMTUKU Jlexnusa Ne 2. MeTtoasl Ou3Hec- OIlK-2.1 4
AHAJTUTHKH OIIK-6.1
OIIK-7.1
2 Paznen 2 Jlekumss  Ne 3. OcHOBHBIC OIlK-2.1 2
OCHOBHEIE BosMoxkHOCTH SQL B GH3HEC- OIIK-6.1
Bo3MOxHOCTH SQL | ananuTuke OIK-7.1
B Ou3Hec- [Mpaktnueckas pabora No 1. OIIK-2.2 3amura 4
AHAJTUTHKE Co3aHne 00bEKTOB 0a3 JaHHBIX OIIK-2.3 paboTsI
Ha si3pike SQL OIIK-6.2
OIIK-6.3
OIIK-7.2
OI1K-7.3
[Mpakthueckas pabora No 2. OIIK-2.2 amura 4
[IporpaMMHUpOBaHHE  3AIIPOCOB OIlK-2.3 paboThI
Ha si3pike SQL OIIK-6.2
OIlK-6.3
OIIK-7.2
OI1K-7.3
[IpakTuueckass pabora Ne 3. OIIK-2.2 BammTa 4
S3p1x SQL B aHanM3€e JaHHBIX OIIK-2.3 paboTh
OI1K-6.2
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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

Bun

Koa-

BO
Ne Ne u Ha3BaHHe JIeKnUii/ PopmHpyeMbIC | KOHTPOIE | wacos/
Ne pazgena . KOMIIETeHIINH HOI0 W3 HHX
n/n NPAaKTUYCCKUX 3aHATHA AT
(MHIMKATOPBI) | Meponmpusi le’cmﬂ
TS moaroTo
BKa
OIIK-6.3
OIIK-7.2
OIIK-7.3
3 Paznen 3 Jlekumss Ne 4. OcHOBHBIC OIlIK-2.1 4
OCHOBHBIE BO3MOKHOCTH ~ Cpeibl R B OIlK-6.1
BO3MOKHOCTH OH3HEC-aHATUTHKE OIK-7.1
cpenbl R B Ousnec- | IIpaktuueckas pabora Ne 4. OIIK-2.2 3arura 4
aHAJIUTUKE OO6uIMe NPUHIMIBI PaOOTHI B OIIK-2.3 paboThI
cpene R OIIK-6.2
OIIK-6.3
OIIK-7.2
OIlK-7.3
[IpaxTuueckas padora Ne 5. OIlK-2.2 BammTa 6
CrartucTUuecKuil aHaJIn3 OIlK-2.3 paboThI
JaHHBIX B cpene R OIIK-6.2
OIIK-6.3
OIIK-7.2
OIIK-7.3
[IpakTruyeckas padora Ne 6. OIlK-2.2 BammTa 10
MeTopl GU3HEC-aHATUTHKY B OIlK-2.3 paboTh
cpene R OIIK-6.2
OIIK-6.3
OIIK-7.2
OIIK-7.3
4 Paznen 4 Jlextms Ne 5. OCHOBHBIE OIIK-2.1 4
OCHOBHBIE BO3MOXHOCTH Python B GusHEC- OIIK-6.1
BO3MOYKHOCTH aHAJTUTHKE OINK-7.1
Python B 6uznec-
aHAJIUTUKE [IpakTnueckast padora Ne 7. OIlK-2.2 BammTa 4
OOGmIue NPUHIMIIEL pabOTHI B OIIK-2.3 paboThI
cpene Python OIIK-6.2
OIlK-6.3
OIIK-7.2
OIIK-7.3
[IpakTryeckast padora Ne 8. OIlIK-2.2 3ammra 6
CTaTHCTUYECKUI aHAIH3 OIIK-2.3 pabotst
naHHBIX B Python OIIK-6.2
OIlK-6.3
OIIK-7.2
OIlK-7.3
[Ipaktnueckas padora Ne 9. OIIK-2.2 3amura 8
Mertoabp! OM3HEC-aHAIUTUKH B OIIK-2.3 paboThI
Python OI1K-6.2
OIIK-6.3
OIIK-7.2
OIlK-7.3
Konrtponbhas pabora OIIK-2.1 MUCbMEHHA 2
OIIK-2.2 s pabora
OIIK-2.3
OI1K-6.1
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Koua-
Bun BO
Ne Ne u Ha3BaHMe JIeKIUii/ PopmHpyeMbIC | KOHTPOIE | wacos/
Ne pa3nena . KOMIIeTeHIIHH HOT'0 W3 HEX
n/n NPAKTHYECKHUX 3aHATHI paKTHY
(MHAUKATOPBI) | MeponpHs le’mm
TS moaroTo
BKa
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
Tabmura 5
Hepequb BOIIPOCOB VI CAMOCTOATEIBbHOI0 U3YUYCHUA NTUCHUIIJIHHDBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /1JIs
Ne paznena u Trembl P p P p A
n/n CaAMOCTOSITEJIbHOI0 H3YYCHUS
1. | Pazgen 1 Uuctpymentsl u | Knowledge Management. Uarterpanust  uH(pOpMamoHHO-

MeToabl OM3HeC-
AHAITUTUKA

AQHAIIMTHYECKUX W KOPIOPATHBHBIX MH(MOPMAIMOHHBIX CHCTEM.
Pa3pabotka TpeboBaHMII K MNPOrpaMMHBIM MPOAYKTaM U
nporpammaomy obecniedenuto (OITK-2.1, OITK-6.1, OITK-7.1)

2. | Pazgen 2 OcHoBHBIC Junamuuaeckuit SQL. JlocTymn k 6a3aM TaHHBIX U3 MPUIOKEHHIM.
Bo3MoOkHOCTH SQL B Ucnonb3zoBanue s3pika SQL B aHanmu3e [aHHBIX, MAlIMHHOM
OU3HEC-aHAJIUTUKE o0yuenun u 06padboTke Oonpiux manubix. (OI1K-2.1, OITK-2.2,

OIIK-2.3, OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK-7.1, OIIK-7.2,
OI1K-7.3)

3 Pasnen 3 OcHoBHBIE Paznenenne HaOOpoB MaHHBIX Ha cocTaBisiomume. Beibop u
BO3MOXXHOCTH cpefibl R B | uckmouenne mnepeMeHHbIX. CrydaiiHple BbIOOpKu. KomaHmabl
OM3HEeC-aHAIUTHUKE SQL st mpeodpaszoBanus tadmumi. (OITK-2.1, OIIK-2.2, OIIK-

2.3, OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK-7.1, OIIK-7.2, OIIK-
7.3)
4 Paznen 4 OcHoBHBIC Pabora co cnrckamu u cnoBapsimu B Python. Co3nanue ciosapsi.

BO3MOkHOCTH Python B
OM3HecC-aHAJIUTHKE

Onepanuu Haj cioBapsamu. [lepeGop 9 snemMeHTOB cCioBapsi.
Mertonb! anst paboThl co crnoBapsimMu. Opranuzanus uHTepdeiica.
Hoctyn k 6a3aM IaHHBIX W3 npuioxenuit Ha Python. (OITK-2.1,
OIlK-2.2, OIIK-2.3, OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK-7.1,
OIIK-7.2, OIIK-7.3)

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabmuma 6

HpnMeHeHne AKTUBHbBIX U HHTCPAKTUBHBIX 06p330BaTeJ'ILHLIX TEXHOJIOT Uil
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Ne HanmeHoBaHMe HCII0/Ib3YeMBbIX AKTUBHBIX U
Tema u popma 3ausaTus .

n/n HHTEPAKTHBHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI

1. MeTtoap! Ou3HeC- JI Jlekuus-Busyanusanus

aHAJIUTUKA

6. TeKyllll/Iﬁ KOHTPOJIb YCIIEBACMOCTH U IPOMEKYTOYHaAHA aTTECTAUA 11O
HTOTraM O0CBOCHUA NTUCIHHUIIJINHBI

6.1. TunoBbIe KOHTPOJIbHBIE 32JaHUA UJIM HHbIE MATEPHAJIbI, HEO0OX0IMMbIEe
JJIS1 OIleHKM 3HAHMA, YMEHUH ¥ HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH

6.1. TunoBble KOHTPOJIbHBIE 32]aHUS UM HHbIE MAaTEPHUAJIbI, HE00X0AUMBbIE J1JIs1
OlleHKH 3HAHMH, YMEeHUI U HABBIKOB H (MJIM) ONbITA JeSITEJIbHOCTH

Bomnpocsl k 3k3aMeHy

. Tuner ganseix B SQL. PekomeHnmanuu 1mo UCmoib30BaHuUIo.

. [IpeobpazoBanue TuoB JaHHbIX B SQL.

. @yHKIUH 11 paboThl ¢ TUTIOM AaTa/Bpems B SQL.

. @yHKIUH 7151 pabOTHI CO CTPOKOBBIMHU TIepeMeHHbIMH B SQL.

. Coznanue Tabnui u cBszeit B SQL. Orpanndenns. PekypcuBHas cBsizb. BBog

TaHHBIX B TAOJIUIIBI.

. Ucnionb30BaHue B 3ampocax rpynmupOBKH U CTaTUCTHUECKUX GyHKIHI B SQL.

. Ucnonb30Banue B 3ampocax omnepanuii coenuaeHust B SQL.

8. Ucnonws3oBanue moazamnpocoB B SQL (moa3ampockl BO3BpAIIAOIINAE OHO,
MHOKECTBO 3HAYEHUN ).

9. PenaktrpoBaHue JaHHBIX B TaOIMIax ¢ yciaoBusMu B SQL.

10.HUcropust u IpuIMHBI TOMYJISPHOCTH cpebl R. Bo3aMokHOCTH U orpaHnYeHUs
Cpelbl, NEPCTIEKTUBBI PA3BUTHSI.

11.TexHONMOTHY TTOYYSHUS JAHHBIX U3 PA3IMYHBIX HICTOYHUKOB B R.

12.T1paBuna umnopra gaHubix B R u3 daiinos CSV, Excel, XML-daitnos. Ummopt
JAHHBIX U3 0a3 JaHHBIX.

13.I'paduaeckrie BO3MOXKHOCTH cpefbl R.

14.TIpobGnema oOHapy>KeHHs MPOMYIIEHHBIX 3HAYEHUI U UCKITIOYEHHE
NPOMNYIIEHHBIX 3HAYCHN 13 aHanm3a B R.

15.CopTtupoBka u o0bearHeHre HabopoB NaHHbIX B R. JlobaBneHue cTono10B U
CTpOK B HAOOPHI AaHHBIX. Paznenenrne HaOOPOB JaHHBIX HA COCTABIISIONINE.

16.I1ony4yenue ciyqaitHbIx BEIOOPOK B cpene R.

17.Komannet SQL B R my1st mpeoOpazoBanust Tabiuil.

18.Marematuyeckue GpyHkIuu B cpeze R.

19.Cratuctuueckue pyHkuuu B cpene R.

20.1Tpu3Haku ¥ mapaMeTphl MPOCTOM JTUHEHHON PErPeCCHH.

21.VccnenoBanne MHOXKECTBEHHOM JIMHEHHON PErpeCcCHH.

22.MeTobl CpaBHEHHSI PETPECCHOHHBIX MOJIEIIEH.

23.BcTpoeHHbie YMCIIOBbIE TUIIHI si3bIKa Python.

O b ownN -

~N O
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24.Cnucku B Python. Co3nanue, ocHoBHBIE onepanni. OCHOBHBIE METOJIbI CITUCKA.

25.Koptexu. Co3anue, OCHOBHBIE METOJIbI U OTIEPALIUH.

26.CnoBapu B Python. Co3znanue, ocHoBHble oneparn. MHoxkecTBa. Co3nanue,
OCHOBHBIE METO/IbI U OTIEPAIUH.

27.OcHOBHBIE 00JIACTH MPAKTUYECKOTO MPUMEHEHHS HHTEIUIEKTYalIbHOTO aHau3a
TaHHBIX.

28. AccorualaTiBHbBIC TTpaBUIIa.

29.3ama4a KJ1acTepu3aIlnm.

30.MeTobI KITaccu(UKALINU.

31.MeTo/ OTIOPHBIX BEKTOPOB

32.bamxaiimuit cocen

33.Jloructrueckas perpeccus

34.lepeBo pemieHuit

35.CnyyaiiHslii ec

HNTorosasi KOHTpPOJILHAs padoTa
Bapuanr 1.
Bapuanr 1
1. Cosznaiite Ha s13bIKe 3anpocoB SQL cienyromiue Tabauiibl, CO3/1aTh CBS3b
MEXIY TaOJIHIIAMHU.

Kopx ToBapa * Kox nocraBmuka * O6beM ToBapa

001 A 500

002 B 200

003 C 30

0?03 A 40

| Kon ToBapa * HanmenoBanue Enununa usmepenus [leHa

001 Myka KT 50

002 Mosioko 1 60

003 baton IT. 20

Cozpnaiite 3anpoc, B KOTOPOM KaXKJIOMy TOBapy Oy/eT CyMMHPOBAThCSI CTOUMOCTD
tToBapa. B utoroByro Tabnuity Britounth Kon ToBapa, HaumenoBanue ToBapa,
CroumocTs.
2. 3arpy3uTh JaHHBIC 10 cBoeMy BapuaHTy B R u Python. Paccuurats mo
MOKa3aTesisIM OCHOBHBIE CTATUCTUKH (CPEIHION0, TUCTIEPCHI0, KO DUIIEHT
Bapuanuu, Mmeauany). [Iposectu knaccupukannio «c 00ydyeHueM» 1 «06e3 00ydeHus»
METO/IAMH:

- IEPEBO PELICHUM;

-CJIy4aiHbIN JIEC;

- OIMDKAMIINKN COCEN;

CremaliTe BBIBOJIBI.

Bapuant 2
1. Cosznaiite Ha s13bIKe 3ampocoB SQL cienyromiye Tabuilbl, CO3/1aTh CBS3h
MEXTy TaOJIMIIaMU.
| KomtoBapa* | IocraBmmk * | O6bem ToBapa |
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001 A 500
002 B 200
003 C 30
001 A 40
002 B 400
002 C 300
Kby mocrasmmxa * HaumenoBanue Tenedhon AJpec
A 000 «Pycb» 4-31-05 r. Mockga
B 3A0 «Ilonxcomnyx» 4-33-85 r. Hapoomunck
C 3A0 «Boxom» 4-20-48 r. OOHHUHCK

Cozpnaiite 3ampoc, B KOTOPOM IO KaXXAOMY MOCTaBIIUKY CyMMUpPOBaJICS Obl 00bEM
OJIHOPOJHOTO ToBapa. B wuroroByro Tabmmiyy BiIouuTh Koj mocraBiiuka,
HaumenoBanue, koa ToBapa 1 00bEM TOBapa.
2. 3arpy3uTh JaHHBIC 10 cBoeMy BapuaHTy B R u Python. PaccuuTats 1o
MOKA3aTeJsIM OCHOBHBIE CTATUCTUKU (CPEIHIO0, JUCTIEPCUI0, KOIPPUITUEHT
Bapualuu, Mmeauany). [lpoBectu kinaccudukanuio «c 00ydeHueM» 1 «0e3 00ydeHUs»
METOJIaMU:

- IEPEBO PELICHNUN;

-CJIy4alHBIH JIEC;

- OVDKAMIIIKM COCe;

CremaliTe BBIBOJIBI.

IIpumep pador

Ipaxmuuecxas paboma Ne 1. Cozoarnue 06vekmos 6a3 oannwvlx Ha s3vike SOL
[To maHHBIM CBOETr0 BapHaHTa HEOOXOAUMO pa3padoTaTh Mojelb 0a3bl JaHHBIX IS
xpaHenus. [IpexycMoTpeTh moJist TabauIbl U CBA3U Mexay HUMHU. Co3/1aTh TaOIHIIbI
B MS SQL Server tabmumel Ha s3bike 3ampocoB SQL. YcTaHOBUTH KIIIOUM B
tabnunax. [IpegycMoTpeTh CBA3M MEXKIy HUIMHU. 3arpy3UTh UCXOIHBIC JTAHHBIC.
Bomnpocsl k 3amure:

1.  Kakue mozaenu 0a3 U XpaHWIUII JaHHBIX Bbl 3HaeTe? B ueM paznuuus.

2 Co3panne Tabmuir Ha s3pike SQL

3. Ypanenue Tabnmiy Ha s3bIke SQL

4.  H3menenue Tabmui Ha sa3b1ke SQL

5 3arpys3ka JaHHBIX B TaOJHILI Ha si3bike SQL

Ipaxmuuecxas paboma Ne 2. Ilpoepammuposarue 3anpocos na sizvike SOL
[Io paspaboranHoi 0a3e MaHHBIX NPENBLAYIIEH 3a7a4ud CO37aTh 3ampoChl Ha
W3BJICUCHHE U TpeoOpazoBaHue wHpopManuu Ha si3bike SQL B COOTBETCTBUHU CO
CBOUM BapHaHTOM.
Bomnpocsl k 3amure:

1.  3ampoc x JaHHBIM OJHOM TaOJIUIIBI

2.  3anpoc K TaHHBIM U3 HECKOJIBKHUX TaOJIHI]

3. Co3naHue HOBBIX CTOJIOIIOB

4,  YcraHOBJICHHE OTpaHUYCHUM

19



5.  Coznanue GpuIbTPOB

llpakmuuecxas paboma Ne 3. A3zvik SOL 6 ananuze danmvix

[lo manHbIM Tpenbiaylied pabOThl MPOBECTH aHAIM3 JAHHBIX COJIAHHBIX TaOIHII.
[IpenycMoTpeTh pacyeT omMcaTeNbHBIX CTATUCTHUK W TOKazaTeneil Bapuaruu. [lo
pe3ynbTaTamMm 0opOpPMUTH OTUET C BHIBOIAMH.

Ilpakmuuecxas paboma Ne 4. Obwue npurnyunsvi pabomsl 6 cpede R
3arpy3ure RStudio. [TocMoTpuTe KOPHEBOW KaTajor CHCTEMbI. VI3MEHHTE KOPHEBOU
karasor Ha «Paboumii crom»y. Co3naiite HabOp MCXOMHBIX TOKa3zaTese B dopmare
Axt. 3arpy3ure 3Ty TaOMUIly HMCHOJB3YyS HMMIIOPT JaHHBIX M CONnsole. Otkpoiite
3arpykeHHble qaHHble. [locMoTpuTe 3arpykeHHyro Tabmnuily. O4HCTUTE HCTOPHIO,
console u environment. Co3nmaiite BekTop, cocTosnuii u3 100 caydaitHbIX 3HaUYCHUH
B COOTBETCTBHM C HOPMaJbHBIM 3aKOHOM pacmpeneieHusi. [lo BekTopy paccuurtarhb
MoKa3zaTelld IEHTPabHOM TEHJIEHIUU W Bapuanuu. BeiOpate 7 u 12 s1emeHTHI
BekTopa. Co3mars BTOpoi BEKTOp, coctosmux u3 100 3HaueHuil B 1uanazone ot 1 1o
1000 ¢ marom 10. HaiiTu cymMy mpou3BeIeHHI 371€MEHTOB BeKTOpoB. Co3maiite 2
ciydaiiHeix BekTopa. [Ipeobpasyiite ux B MaccuB, (akTop u B cniucok. OO0beInuHUTE
nBa BekTopa B Tabmuiy. I[lpucBouTh Kaxkaomy CTOJOIY TaOdMIBI Ha3BaHHE.
Oo6patutech k 5 anemeHTy 2-To ctosidua. Ilo mokazarensm TaOnuIpl HaWTH 3-uit
cToJIOCIl, KaKk CyMMY Npeapaymux. Kax bl mar orpa3uTe B OTUETE.
Bomnpocsl k 3amure:

1. HaGop nanHbix. CTpyKTYypHhI 1aHHBIX.

2. 3arpyska aHHBIX.

3. Bextopsl. Coznanue. Usmenenne. OOparieHne K dJeMEHTaM.

4. Martpuibl. Cioco6s! cozaanusi. Onepanuu ¢ MaTpUIIAMHU.

5. Maccussl. Co3nanue u 00paieHus K JIEMEHTaM.

6. ®aktopsl. CynHocTs. Mcnons3oBaHue.

7. Cnucku. O0paiiieHre K dJIeMeHTaM.

8. BBojx manHbIX. BBOJ JaHHBIX C KJIaBUATYPHI.
9. HWMmopT naHHBIX U3 TEKCTOBOTO (haiiia ¢ pa3IeTuTe sIMU.
10.Tabaumpe! nanueix. Attach, detach u with. Hassanwust ctpok.
11.0OnepaTopsl LIMKIA U YCIOBHUS.
12.0OnepaTops! LukiIa 1 ycioBus B R .
13.Omepatop if . Onepatop ifelse . Onepatop for .
14.Omnepatop while. Oneparops repeat, break u next .
15.0mnepatop switch .

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

Ipaxmuuecxas paboma Ne 5. Cmamucmuueckuii anaius 0aHuvix 8 cpeoe R

3arpysute RStudio. 3arpysute ucxomHble MokazaTend. 1o HMCXOIHBIM TaOIUIIAM
paccuMTaTh CyMMY IMOKa3aTesei, MUHUMaJIbHOE 3HAaYeHUE, MAKCUMAIIbHOE 3HAYCHHE
C UCIOJIb30BAaHUEM BCTPOCHHBIX MaTeMaTuueckux (pyHkiuii. PaccunraTh mokaszarenu
[EHTPAIbHOW TEHJEHIIMM W BapHalll C  HCIOJb30BAHUEM  BCTPOCHHBIX
cratucTudeckux QyHkiuil. Paccuntate k03()(PUIHEHT KOPPENSIUN U KOBApUAIHUIO.
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[Toctpouts Mmatpuily kodhdummeHToB Koppensuuu. [IpoBecTH KOppesSIHOHHO-
PETPECCUOHHBIN aHaIHN3 TI0 BEIOpAaHHBIM MTOKa3aTesiM. HamcaTh OTYET ¢ BBIBOJIaMHU.
Bomnpocs! k 3ammuTe:

1. Marematnueckue QyHKITUH.

2. Craructudeckue QyHKIIUH.

3. OyHKIUM pacnpeeseHus. | 'enepamnus caydailHbpIX YUCEIL.

4. TexkcToBble (PyHKIUU.

5. KoppensiiimoHHO-perpecCuOHHbIN aHaIu3

Ilpakmuuecxas paboma Ne 6. Memoowl buznec-ananumuxu 6 cpede R
3arpy3ure RStudio. 3arpysurte ucxomnbple mokasareian. K MCXOJIHBIM IOKa3aTeNsIM
IPUMEHUTH CIEAYIOIIHNE AIrOPUTMBI B cpelie R: nepeBo pelieHuid, ciaydailHbIi Jec,
METOJI OTIOPHBIX BEKTOPOB, JIOTUCTUYECKAS PErpeccusi, MEeTo OJMKaNIIero cocea.
Omnwucarb pe3ynbTarhl Kiaccupukanuu. BeisBUTh OCHOBHBIE (PAKTOPBI, BIUSAIOIINE HA
kjnaccuukanuio. BpiOpaTe myummii Meron kinaccudukauuu. Hammcate otuer ¢
BBIBOJIaMHU.
Bormpocs! k 3amure:

1. OcobeHHOCTH IPUMEHEHHSI METO/I0B MAIIIMHHOTO OOYUYEHUS K aHAINU3Y
JTAHHBIX.
CylrHoCTh METOIOB KJIaCCU(UKAIIUU
CyTb METO/Ia «IEPEBO PELICHUID)
CyTbh METOZ1a «CITy4alHBbIN JIEC)
CyTb M€TO/1a ONIOPHBIX BEKTOPOB
CyTb TOTUCTUYECKON PETPECCUN
CyTtb MeToa Onrkaiiiiero cocena

No kWD

Ipaxmuuecxas paboma Ne 7. Obwue npunyunst pabomul 6 cpede Python
3arpysute Spyder. [TocMOTpuTe KOpHEBOW KaTaJlor CHCTEMbI. V3MEHUTE KOPHEBOM
katanor Ha «Pabouunii cromy. Co3maiite HaOOp MCXOMHBIX MOKa3zaTesnel B ¢Gopmarte
Axt. 3arpy3ute 3Ty TaOJUIly HCIIOJB3Yys HMMIOPT AaHHBIX U Console. Otkpoiite
3arpykeHHble JaHHble. [locmoTpute 3arpyxeHHyr0 Ta0nuily. O4UCTHTE UCTOPHIO,
console u environment. Co3naiite BekTop, cocrosiuii u3 100 cirydaliHbIX 3HaYCHUIN
B COOTBETCTBUHM C HOPMaJbHBIM 3aKOHOM pacrpesesneHus. [1o BekTopy paccuuTarth
MoKa3aTelu IEHTPaJIbHOM TEHACHIIMU W Bapuanuu. BeiOpats 7 u 12 3j1€MEHTHI
BekTopa. Co31ark BTOPOU BEKTOp, cocTosAmux n3 100 3HaueHuit B 1uana3zone ot 1 1o
1000 ¢ marom 10. Haiitn cymMmy NpOW3BEACHUN 3JEMEHTOB BeKTOpOB. Co3paiite 2
ciydaitHeix BekTopa. [Ipeobpasyiite ux B MaccuB, (akTop v B ciucok. OObeIMHUTE
nBa BekTopa B Tabmuiy. llpucBouTh KakaoMy cronOiy TaOauIbl Ha3BaHUE.
Oo6patutech k 5 anemeHTy 2-To ctoyioua. Ilo mokazarensm TaOmuIel HaWTH 3-uit
CTOJIOET], KaKk CyMMY Tpeabayux. Kaxkprit mar orpasure B OT4YETE.
Bomnpocsl k 3amure:

1. Habop nanubix. CTpYKTYpHI TaHHBIX.

2. 3arpyska JaHHBIX.

3. Bekropsl. Coznanue. U3menenue. ObparieHue K dj1eMeHTaMm.

4. Martpunpl. CriocoObl co3panus. Onepanuu ¢ MaTpUIlaMHu.

5. Maccussl. Co3nanue u 00paieHus K 3JIEMEHTaM.
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6. dakropsl. CymHocTts. cnonb3oBanue.

7. Cnucku. O6palieHue K dJIeMeHTaM.

8. BBox nanHbIX. BBOI TaHHBIX C KJIaBUATYPBHI.

9. WMmnopT IaHHBIX U3 TEKCTOBOTO (aiiia ¢ pa3IeaIuTeNsIMHU.
10.Omnepatopsl IIUKIIA U YCIOBHSI.

11.0Omneparopsl LKA U yciaoBus B Python .

12.0cobennoctu ucnonb3oBanus KoHCTpyKIwH elif
13.Crioco6sbI co3aanust IUKIIOB

14.BpIxoabl U3 IUKJIIOB

Ilpakxmuuecxas paboma Ne 8. Cmamucmuueckuii anaius oanHulx 8 Python
3arpy3ute Spyder. 3arpy3ute wucxomHble mMokazatenu. [lo ucxomHbIM Tabiuiiam
paccuMTaTh CyMMYy IOKa3aTeneil, MUHUMAJIbHOE 3HaY€HUE, MAKCUMAJIbHOE 3HAUCHHE
C UCMOJIb30BaHUEM BCTPOCHHBIX MaTeMaTuyeckux QyHkiuil. Paccunrtarh nokasarenu
LHEHTPAJIBHOM TEHJECHUMH W BapualMd C  HCIOJB30BAHUEM  BCTPOEHHBIX
cTaTUCTUYEeCKUX (QYHKIMM. PaccuntaTe Ko3()(PUIHMEHT KOPPEIsIUU U KOBapUaIUIO.
[Toctpouts Matpuily kod3d@uuueHToB Koppensauuu. [IpoBecTH KOppeasuoHHO-
PErpeccCUOHHBIN aHaIu3 MO BbIOpaHHBIM NoKa3aTensiM. HamucaTh OT4eT ¢ BBIBOJAMU.
Bormpocs! k 3amure:

1. Maremarndeckue ¢pynkiuu B Python.

2. Craructuueckue ¢pynknuu B Python.

3. @ynkuuu pacnpeaencHus. [ eHepanyst ciaydaiHbIx yncen B Python.

4. TexctoBbie pynkimu B Python.

5. KoppensiuonHo-perpeccMoHHbIN aHaau3 B Python.

Ilpaxmuuecxas paboma Ne 9. Memoowvl busnec-anarumuxu 6 Python
3arpy3ute Spyder. 3arpy3ute ucxoaHble Tokaszarenu. K HCXOMHBIM TMOKa3aTessM
MPUMEHUTH CIEAYIONINE AITOPUTMBI B cpefie R: nepeBo peleHui, ciaydalHbIl Jec,
METOJI OTIOPHBIX BEKTOPOB, JIOTUCTUYECKAST PETPECCHs, METO OJMKANIIETro cocena.
Omnucate pe3yibTaThl KjIaccudukauu. BeisBUT OCHOBHBIE (DaKTOPBI, BIUSIONIUE HA
kinaccudukanuio. BeiOpaTh nyummii mMeron kinaccubukanuu. Hamucath otuer c
BBIBOJIAMH.
Bomnpocsr k 3amure:

1. Meton «aepeBo perenui» B Python.

2. Meron «cnydainblii gec» B Python.

3. Meton onopHbIX BeKTOpoB B Python.

4. Jloructuyeckast perpeccus B Python,

5. Meron Gmmkarimiero cocena B Python.,

6.2. Onucanue noka3areje 1 KpUTEPUEB KOHTPOJIS yCII€eBAEMOCTH, ONTUCAHHE
IIKAaJI OlleHMBAHUS

JIist OlleHKW 3HAHWW, YMEHHM, HaBBIKOB M (POPMUPOBAHUS KOMIIETEHIIUU TIO
JUCLIUIUIMHE MOXET MPUMEHSTHCS 0a/UIbHO-PEHTHHIOBAsl CHUCTEMa KOHTPOJA U
OLICHKH YCIIEBAEMOCTHU CTYAECHTOB.
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O1eHKa 3HaHUH BelleTCsl Ha OCHOBE KOHTPOJIBHBIX paboT: 2 TectupoBanus (o 10
O0ajsIoB) W HTOroBas KOHTpoJbHas pabota (15 Oamnor). Takum oOpaszowm,
MaKCUMaJIbHO BO3MO>KHAsl CyMMa 0ailioB, OJyYeHHAsl CTYACHTOM, MOKET COCTaBUTh
B peditunre 35 OamnoB. Bropas dacTh peilTMHra cKiaabIBaeTcs U3 OLECHKU 32
BBINOJIHEHUE WHAWBHUYaJbHBIX 3aJaHUi Ha MpakTH4ecKux 3aHatusx (13 pabor).
MakcumanbHasi OLIEHKa 3a BBIMOJIHEHHWE WHAMBHIYaJbHOTO 3alaHus — 5 Oamna.
Takum 06pa3oM, MakCMMaidbHOE YKCIO OaIOB, KOTOPOE MOXET HaOpaTh CTYACHT,
coctaBuT: 35+13*5=100. 3anepxkka BHINOIHEHUS UHAUBUAYAJIBHOTO MPAKTUYECKOIO
3aJJaHus Ha OJIHY HeJeNro mTpadyeTcs OTHUM OallJIOM.

Tabmuma 7
kana JK3aMeH
OIleHUBAHUS
85-100 OTnan4HO
70-84 Xopotio
60-69 Y 10BNETBOPUTEIBHO
0-59 HeynoBnerBoputenbHO

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE o0ecneyeHne JUCIIUTITUHbI
7.1 OcHoBHAas JUTEpaTypa

1. [IporpamMmMHBIE ~ CHUCTEMBI ~ CTaTUCTHYECKOro  aHanu3a. OOHapyKeHue
3aKOHOMEPHOCTEH B JIaHHBIX C HCMOJb30BaHUEM cHUCTeMbl R u s3pika Python :
yuebHoe mocooue / B. M. BonkoBa, M. A. Ceménona, E. C. YerBeprakona, C. C.
Boxos. — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-3183-2. —

TekcT : snexkTpoHHbld / JlaHb : 31eKkTpoHHO-OMOMMoOTeuHast cuctema. — URL:
https://e.lanbook.com/book/118287

2. Hemunosa, JI. A. VHTemnekTyanbHbI aHAIM3 MaHHBIX Ha s3bike Python :
yaeObHo-MeTouueckoe mocooue / JI. A. JlemumoBa. — Mocksa : PTY MUPDA,
2021. — 92 c.— Tekct: snexTpoHHbid // JlaHb : AIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/218693

3. Mutuna, O. A. S3bIku porpaMMHUPOBAHUS JUIsl CTATUCTUYECKOW 00pabOTKU

nauHbiX (R) : yaeOnoe mocodbue / O. A. Mutuna. — Mocksa : PTY MUP3A, 2020.
— 191 c. — Tekcr : anexkTpoHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEUHAs CHCTEMA. —
URL: https://e.lanbook.com/book/163912

4. Toxmaxos, I'. II. ba3sl nanHbIX: Monenu u CTPyKTypbl JaHHBIX, s3bIK SQL,

nporpaMMmupoBaHue 0a3 pgaHHbIX : ydeOHoe mocobue / I'. II. TokmakoB. —
VnesguoBek @ YaI'TY, 2021. — 362 c¢. — ISBN 978-5-9795-2184-8. — Texkcr :

ANEeKTpOHHBIN //  JlaHb @ 3nekTpoHHO-OMOnmmoTeuHas cucrtema. —  URL:
https://e.lanbook.com/book/259706
5. Wickman, H. R for Data Science: Import, Tidy, Transform, Visualize, and

Model Data / H. Wickman, G. Grolemund. - Beijing ; Boston ; Sebastopol :
O'REILLY, 2017.
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7.2 JlonoJIHUTe/IbHASA JIUTEpaTypa

1. Cximsip, A. 5. Cuctemsl ynpaBieHus JaHHBIMHA : yaeOHoe mocodue / A. 5. Cxsip,
A. A. Bricomnkas, A. A. T'opsiueB. — Mocksa : PTY MUPDA, 2022. — 163 c. —

Texcr : anmexkTponHsbIi / Jlanb : smekTpoHHO-OMOMMOTeyHas cuctema. — URL:
https://e.lanbook.com/book/265730 (mara oOpamenus: 16.12.2022). — Pexum
JIOCTyTA: JIJISl aBTOPH3. TOJIH30BATEIICH.

2. 3abenmnH, A. A. Peanmzanusi anrOpuTMOB BBIYHCIUTEILHOW MaTEeMAaTHKH Ha

s3pike Python : yue6Hoe mocobue / A. A. 3a0enun. — Ywura : 3a0l'Y, 2020. — 130 c.
— ISBN 978-5-9293-2575-5. — Tekct : anexkTpoHHbIli / JlaHb : 2JIEKTPOHHO-

oubnuorteunas cucrema. — URL: https://e.lanbook.com/book/173632 (mara
obpamenus: 16.12.2022). — PexxuM gocTyma: it aBTOpU3. T0JIH30BaTEIICH.
3. [lepexatoB, A. C. Cratuctuueckas oOpabOTKa IKCIIEPUMEHTAIBHBIX JaHHBIX.

[TonHbli (hakTOPHBIN 3KCIEpUMEHT B si3bIKe R : yueOHoe nocobue / A. C. Ilepekaros,
M. b. Hukudopos. — Ps3zanb : PIPTY, 2019. — 48 c. — Tekct : 3nekTpoHHSIH //

Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e. Ianbook com/book/168309 (mata oOpamenus: 16.12.2022). — Pexum
JOCTyMA: JJIsl aBTOPU3. TTOJIb30BATEIIEH.

4, byxosen, A. I'. AIropuTMbl BBIYMCIUTENBHON CTAaTUCTHKUA B cucteme R :

yueOHoe nocodue / A. I'. byxosen, I1. B. MockaneB. — 2-e u3zf., nepepad. u gom. —
Cankr-IletepOypr : Jlanb, 2022. — 160 c. — ISBN 978-5-8114-1802-2. — TexkcrT :
ANEKTPOHHBIN //  Jlanb : dnekTpoHHO-OMONMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/212195 (mara oOpamenus: 16.12.2022). — Pexum
JIOCTYTA: JIUIS aBTOPH3. ITOJIh30BATEIICH.

5. 3mixos, C. B. IIporpammupoBanue : yueOHUK U mpakTukyMm mjsi By3oB / C. B.
3bik0B. — MockBa : WsznarenbctBo FOpaiit, 2022. — 320 c. — (Beicmiee
obOpazoBanmne). — ISBN 978-5-534-02444-9. — Tekct : D3JIEKTpOHHBIN //
Oo0pa3zoBatenbHas miardgopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/489754

7.3 MeTtoanueckue yKazaHusl, peKOMEHIAMU U IPyrue MaTepuabl K
3aHATHAM

1. XapuroHoBa, A.E. XpaHwiHila ¥ CUCTEMbl MHTEJUIEKTYaJbHOIO aHaJIN3a
JTaHHBIX: MeToauueckue ykazanus / A.E. Xaputonosa. — M.: PTAY-MCXA um. K.A.
Tumupszena, 2016. — 25 c.

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX /1151 OCBOCHMS M CIIUTIIUHbI

1. The R Project for Statistical Computing https://www.r-project.org/(oTkpsIThIii
JOCTYT)

2. The R Project for Statistical Computing https://www.r-project.org/ (OTKpsITHI#t
JOCTYT)

3. Amnaxonma. URL: https://www.anaconda.com/distribution/(oTkpbITbIit ToCTYIT)

4. OdwunmansHbiii cait Poccrara. URL: https://rosstat.gov.ru/ (oTKpsIThIH OCTYII)

5. Odummaneueiii caiit IlenrpansHoro banmka Poccum. URL: http://www.cbr.ru
(OTKpBITBINA JOCTYIN)

6. Bureau of Economic Analysis. URL:  http://www.bea.gov (oTkpbIThIi HOCTYTI)
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https://urait.ru/bcode/489754
https://www.r-project.org/
http://www.cbr.ru/
http://www.bea.gov/

7. MoOCKOBCKasi ~ MEXIyHapoJIHas  BaJrOTHas
(OTKPBITHIN JOCTYM)

8. Odunmansubiii caiit Bcemupnoro 6anka . URL:
(OTKPBITHIN JOCTYM)

9. OdurmanbHbINA caT MuHucTepcTBa
http://www.minfin.gov.ru (OTKPBITHII 1OCTYII)
10.Odurmaneupiii  caiit HanuoHanbHOTO OIOPO AKOHOMHUYECKHX HCCIIEOBAHUNA

CIIOA. URL: http:// www.nber.org (OTKpBITBIiA JOCTYTI)

oupka.  http://www.micex.ru

http:// www.worldbank.org

(dbuHaHCOB P®. URL:

9. HepequL NnporpaMmMHoOro o0ecreyeHHus U I/IH(l)OpMa]_lI/IOHHLIX CIIPABOYHBIX

CUCTEM
Tabmauma 9
HepequL l'IpOI‘ aMMHOI'0O 06ecnequnﬂ
HaumenoBanue To
Ne . HaunmenoBanue Tun A
pa3aesia yueOHoi ABTOp |pa3zpado
n/n NMporpaMMbl | IPOrPaMMbl
JTUCIUIINHEI TKH
Paszzgen 2 OcHoBHBIE Bo3MoOxHOCTH SQL N Mi-
1 A Q MS SQL Server | pacuérnas 2020
B OM3HEC-aHAIUTHKE crosoft
Pasznen 3 OcHOBHBIE BO3MOXHOCTH CPEJIBI . .
2 g peA R pacuérnHas | r-project | 2022
R B OusHec-aHauTHKE
Pasznen 3 OcHOBHBIE BO3MOXHOCTH CPEJIBI . . .
3 A e RStudio pacuérnHas | r-project | 2022
R B OusHec-aHaIUTHKE
Pazgen 4 OcHOBHBEIE BO3MOXHOCTH N Anaconda
4 ! Anaconda pacuérHas . 2022
Python B OusHec-aHanuTuke Enterprise

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOIi 1A
OCYLIECTBJICHHS 00pa30BaTEJIbHOI0 MPOLEcCa MO0 JMCHHUIINHE

Tabmuma 10
CBeneHus 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSMHU,
Ka0MHeTaMM, Ja00pPaATOPUAMH

HanmMeHnoBaHue crenuajbHbIX
NOMEIleHHH B MOMeIlleHuH 1151
€CaMOCTOSATEbHOI padoThl (Ne yueOHOTO
Kopmyca, Ne ayinTopun)

OCH&H.[EHHOCTL CIICIHAJIBHBIX HOMeIHeHHﬁ 4
MOMeIleHUH IJI1 CaMOCTOSATEIbHOM paﬁoTLI

1

2

yuebnas ayoumopusi 015 npoGedeHUst 3aHAMuLL
JEKYUOHHO20 MUna, y4eonas ayoumopus Ojis
nposedenus 3aHAMUIl CEMUHAPCKO20 Muna, y4eonas

ayoumopust 015 2pYnNoGuIX U UHOUBUOYAbHBIX 3.
KOHCYyIbmayutil, yuebnas ayoumopus 0is mexyweo | 4.
KOHMPOJISL U NPOMEIICYMOUHOU ammecmayuu 5.
6.
7.
8.
9

=

OkpaH ¢ snektporpuBooM | mt. (MuB. Ne558771/2)
[IpoekTop 1 mT. (6€3 nHB. Ne) — mprobpeTaincs He 3a cHeT

CpEICTB By3a

Bannanoycroituuseii mkad 1 mr. (MaB.Ne558850/7)
Cucremusrii 6510k ¢ MorutopoM 1 tr. (MuB. Ne558777/9)
Crenp «Ceprees Cepreit CrenanoBud 1910-1999» 1 mr.

(MuB.Ne591013/25)

OrxerymuTens nopokoBbiid 1 w. (MHB. Ne559527)
[NonsecHoe kpemnenue k oruerymurento | mwr. (MuB. Ne

559528)

Kanrozu 2mr. (MuB. Ne1107-221225, WuB. Ne1107-221225)

JlaBka 20 mr.

10. Croun ayauTopHbiit 20 1mT.

11. Cron mist mpermoaBaTens 1 mrT.
12. Cryn 2 mrT.
13. Tocka mapkepHas 1 .
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http://www.micex.ru/
http://www.worldbank.org/
http://www.minfin.gov.ru/
http://www.nber.org/

14. Tpubyna namonbHas 1 mT. (6e3 HHB. No)

yuebHast ayoumopus 015t NPOGeOeHUst 3aHAMUL 1. Cucremnsiii 6ok Intel Core Intel Core i3-

CEMUHAPCKO20 MUNA, y4eOHas ayOoumopus Oisl 2100/4096Mb/500Gb/DVD-RW 10 wt. (MuB.Ne601997,
2PYNNOBBIX U UHOUBUOYALbHBIX KOHCYIbMAYULL, MNuB.Ne601998, uB.Ne601999, NMuB.Ne602000,

yuebHast ayoumopusi 0Jisk meKyuje2o KOHmpOoJisi u MNuB.Ne602001, MuB.Ne602002, MuB.Ne602003,
NPOMEINCYMOYUHOU ammecmayuu, nomewenue OJis NuB.Ne602004, MuB.Ne602005, NuB.Ne602006)
camocmosmenvHol pabomoi 2. MonnTop 10 mr. (6e3 uHB. No) - mprHoOpeTaNCh HE 3a CUeT

CPEZCTB By3a

xad 2 mr. (MaB.Ne594166, HB.Ne594167)

Tym6a 1 mt. (MaB.Ne594168)

[onsecHoe kperutenue k oruerymutento | mr. (MaB. Ne
559528)

Ornerymurens nopomkoBeli 1 mt. (MHB. Ne559527)
XKamozu 1 mr. (MuB.NeS551557)

Jlocka MarHUTHO-MapkepHasi 1 mr.

. Cron 5 mr.

10. Ctost KoMnbrOTEpHBIH 12 1mT.

11. Cryn oducHsrit 21 mir.

12. Ceii 1 mT. (63 UHB.No).

gk w

© 0N

yuebHas ayoumopus 05l nPo8edeHUs 3aHAMul 1. TpuOyna HanonpHas 1 mt. (MaB.Ne 599205)
JEKYUOHHO20 MUna, y4eonas ayoumopus OJis 2. Ilxad s moxymenTtos 3 mr. (MuB.Ne593633,
nposedenus 3aHAMUIl CEMUHAPCKO20 Munda, y4eonas WHB.Ne593634,11uB.Ne559548/18)
ayoumopust 015 2pYRANOGLIX U UHOUBUOYATbHBIX 3. Bemaika HamomsHas 2 mT. (MaB.Nel1107-333144,
KOHCYyIbmayutil, y4eonas ayoumopus 0Jisi mexyue2o WuB.Ne1107-333144)
KOHMPOJISL U NPOMEIHCYMOUHOU ammecmayull, 4. Yamozu 1 mr. (MuB.Ne591110)
nomeujerue 0Jisi CamoCmosmenbHou pabomol 5. Jlocka MarHUTHO-MapkepHast 1 miT.
6. Cron 15 mr.
7. Ckameiika 14 mrT.
8. Cronoapro 1 mr.
9. Cryn 2 wr.
Lenmpanvras nayunas bubauomexa umMeHu UwuransHbIe 321161 ONOIMOTEKH
H.U. )Kenesnosa
Cmyoenueckoe oowexncumue Komuara 11 caMoIIoArOTOBKHU

11. MeToanyeckue peKOMeHIAlMHA 00y4AI0IIMMCS 10 OCBOCHUIO M CIIUTLIUHbI

[Ipuctynas Kk U3y4YEHUIO TUCHUIUIMHBI « VHCTpyMEHTH OM3HEC-aHATUTUKH:
SQL, Python, R», cTymeHTBl IO/DKHBI O3HAKOMHTBCSA C Y4eOHOM MpOrpaMMoi,
y4eOHOM, Hay4HOW M METOAMYECKOW JHUTEepaTypod, HMMEIOIIeiics B OMOIMOTEKe
PTAY-MCXA um. K.A. TumupsizeBa, moaydyuTh B OMOJIMOTEKE PEKOMEHIOBAHHBIC
Y4EOHUKH U Y4eOHO-METOIUYECKHUE MTOCOOHs, 3aBECTH HOBYIO TETPaab JJIsl pabOTHI ¢
NEePBOUCTOYHUKAMH.

Kypc mnpenycmartpuBaeT, 4To CTyAEHTHI 00JaAatOT HEOOXOIMMBIM YpPOBHEM
3HaHUM MO HMHPOpPMATHKE, MaTeMaTHKe, SKOHOMHUKE, MPUXOIAT Ha MPAKTHUUYECKHUE
3aHATHS ~ TMOJATOTOBJIEHHBIMM IO  BOMNpOCaM  JIGKIIMOHHOTO  Marepuasna.
[Ipeanonaraercsi, 4TO CTYIEHT BBIMOJIHSAET MPAKTUYECKOE 3a/laHUE B ayJIUTOPHH,
noMa oopmIIeT M TOTOBUTCS MO TEOPETHUECKUM BOIpPOCAM K 3aluTe paboThl Ha
CJIEIYIOLEM 3aHITHH.

Buabl u gopmbl 0TPAGOTKH NPONYIIEHHBIX 3AHATHI
CTyneHT, NponyCTUBLINM 3aHATUS 00s3aH CAMOCTOSATEIBHO BBIIOJHUTH COOOIICHNE
(mpe3eHTaluo), pacCCMOTPEHHYI0 HAa MPAKTUYECKOM 3aHSITHU W MOATOTOBUTHCS IO
KOHTPOJIbHBIM BOIIPOCAM K 3alllUTe pabOThl B paMKax 4acOB KOHCYJIbTAIIH.

26




3aHSTUSM U Jex
3aHaHI/II\;I, HOMam

Ha nepso
BapuanTa g p
COOTBeTCTByeT
KIOH  MH{uBY

MM, camocTosTenbHyo paboTy NpH BBINOJHEHHU IPAKTUYECKUX
HUX 3aaHuii.

M 3aHsTHM npenonaBaTens 3aKPETIIAET 3a KAXIBIM CTyA€HTOM HOMEDP
PIIONTHEHNS. MHAMBH oY ANBHEIX PaGoT (Kak [IpaBUJIO, HOMEP BapUaHTa
IIOPsIAKOBOMY HOMepy CTyHeHTa B KypHaite npenogasaress). [lo ka-
AYAIBHOH paboTe NOKHA GBITH [IOCTABIEHA OLEHKA 10 daxry ee 3a-
IUTHL. 3amury PCKOMEHIyeTCsl IPOBOIUTE Ha CIIEAYIOLIEM MOCTIe TIOTyYeHHs 3a/a-
HHUA 3ansTvn. ITpenogasatens o6s3an IPOBEPUTH COOTBETCTBHE BBITIOJIHEHHOIO 3a-
AAHUS UCXOMHBIM NaHHBIM BapHvaHTa CTyeHTa. TakuM o6pa3oM, HCKITIOYaeTCst BEPO-
ATHOCTS IUTaryara.

B pamxkax xypca NpexycMOTpeHE! (GOpMBI pabOTHI CTyIEHTaMH B MAJBIX IPYII-
T1aX, MO3roBoi wTypM, OPHEHTHPOBAaHHbBIE HAa pa3BUTUE HaBBIKOB B3aUMOAEHCTBHUSA Y
CTYNICHTOB NPH PelIeHNH MPODeCCHOHATBHBIX 3a1ad.

Ilpenonasarens nomxen CTUMYJIMPOBAaTh CTYJEHTOB K 3aHATHIO HAaYy4YHO-
HCCrenoBaTenkseKoit paGoroit, n3ydenuio Hay4HOH 5KOHOMETPHYECKON JIUTEPATyphl,
B T.4. OTCYECTBEHHOMN M 3apy6exnHOIM [IEPHOLHKH.

Crynent moxer nposectu coGcTBeHHOE CTATHCTHEECKOE HAGIIONEHHE 38 CO-
HHAIEHO-3KOHOMUYECKUMY SABJICHUSMH, IPEACTABIAIONIIMY €r0 Hay4HBIH MHTEpEC,
TOCTPOHTE CTaTUCTHIECKYIO MOJENIb, CAEaTh IPOTHO3. B cilydae Ha/UIexalero Ka-
HeCTBa, €ro paboTa MOXeT GBHITh 3acyliaHa Ha HAYIHOM KpyXKe KadeIphbl MM Ha
CTYNEHYECKON Hay4yHOH KoHGepenmu. ITo pemenuio kadbeaphl, CTYAEHTEI, 3aHSB-
IIHE MPH30BBIC MECTA HAa HAYYHBIX CTYNEHYECKHX KOHGEPEHIHMIX, MOTYT OCBOOOXK-
AAaTbCs OT CIAay4yH 3a4YeTa C OLEHKOM M0 JUCUHIUIAHE.

IIporpammy pa3pa6oraJ (n): /
XaputoHoBa A.E., k.3.H., JOLEHT /
/ (mommuce)
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PELEH3USA
Ha padouyro nporpammy aucuunanHbl 51.0.17.12 «<MHcTpyMenThI On3Hec-aHaauTHKU: SQL,
Python, R»
OIIOII BO no nanpasjenuto 38.05.01 «KIxoHOMUYEeCKAsI 5€30MACHOCTHY,
HANPaBJIEHHOCTb «JKOHOMHKO-NIPAaBOBOe o0ecneyeHrne IKOHOMUYECKO 0e30IacHOCTH»
(kBaju(pUKaAIUsA BbIMYCKHUKA — CIEIHAJINCT)

KonomeeBa Enena CepreeBHa, noueHt kadeapel ¢uHancoB PI'BOY BO r. MockBb
«PTAY-MCXA umenu K.A. TumupsizeBa», KaHIUJaTOM SKOHOMHUYECKUX HAyK (dajiee Mo TEKCTY
PELIEH3EHT), MPOBEACHA peleH3us paboduell mporpaMMbl TUCHHUILIMHBL «MHCTpyMEHTHI Ou3Hec-
anamutuku: SQL, Python, R» OIIOII BO mno wnampaBiaenuto 38.05.01 «Oxonomuuecxas
be3onacHocmuv»,  HANPABIEHHOCTh  «JKOHOMHUKO-TIPAaBOBOE  OOECrieueHHe  3IKOHOMHYECKOU
6e3omacHocTr» (crenuanucruar) paspaborannoii B PI'bOY BO «Poccuiickuii rocyaapcTBeHHBIN
arpapubiii  yauBepcuteT — MCXA wumenn KA. TumwupszeBay, Ha Kadempe CTaTHUCTUKH H
kubepHeTuku (pazpaboTunk — XaputoHoBa AHHa EBreHneBHa, KaHAMAAT SKOHOMUYECKUX HAYK,
JOUEHT Kadeapbl CTAaTHCTUKU ¥ KHOSPHETHKH).

PaccmoTpeB mpesicTaBiieHHbIE Ha PEIEH3UPOBAHHME MAaTEpUANbl, PEIEH3EHT MpHILeT K
CJIEIYIOIKMM BbIBOJIAM:

1. lIpenwpsaBnennas paboyas nmporpamMma AUCHMUILTUHBI «HCTpYMEHTHI OM3HEC-aHATUTHKU:
SQL, Python, R» (manee no tekcry Ilporpamma) coomseemcmeyem tpeboanusm ®I'OC BO no
HamnpasieHuto 38.05.01 «Oxornomuueckas bezonacnocmu». [IporpamMmma codepoicum Bce OCHOBHBIC
paszzensl, coomeemcmeyem TpeOOBaHUSIM K HOPMaTUBHO-METOIMYECKUM JIOKYMEHTaM.

1. llpencraBnennas B Ilporpamme akmyansnocms y4eOHON AUCUMIUIMHBI B paMKax
peanuzauuu OIIOII BO ne nodnescum commnenuro — MUCIUIIIIMHA OTHOCUTCS K 003aTEILHOM YaCTH
yuebHoro nukia — b1.0.

2. Ilpencrasnennsie B [Iporpamme wuenu IUCUUIUIMHBL coomeemcmeyiom TPeOOBAHUAM
®I'OC BO nanpasnenus 38.05.01 «Oronomuueckas bezonacnocmv.

3. B cootBerctBuM ¢ Ilporpammoii 3a mucuuminHoil «HCTpyMEHTHl OM3HEC-aHAIUTUKU:
SQL, Python, R» 3akpemieHo 3 komnemenuyuu (9 unouxkamopos). Jlucuurinaa «HCTpyMEHTHI
o6usHec-anamutuku: SQL, Python, R» u npencrasnennas IIporpamma cnocobna peanuzosame ux B
00BSIBJIEHHBIX TPEOOBAHUSX.

4. O6mas TpyAo€MKOCTh TUCHMIUIMHBI «MHCTpyMeHThl Ou3Hec-aHamuTuku: SQL, Python,
R» cocraBnsier 3 3auétHbIx equHubl (144 gaca).

5. MHdopmammss o B3aMMOCBS3M H3YyYaeMbIX JAMCHUUIUIMH M BOIPOCAaM HCKIIOYEHUS
nyOnupoBaHUs B COJEP’KaHUU AMCLUUIUIMH coomeenmcmeyem AEUCTBUTENbHOCTU. JMcUUIUIMHA
«ucTpymenTsl 6usHec-ananutuku: SQL, Python, R» B3aumocBs3aHa ¢ qpyrumMu AUCHUIUIMHAMU
OIIOIT BO u Yue6Horo muana mo HampasieHuio 38.05.01 «Dkxonomuueckas 6ezonacnocmv» u
BO3MOXHOCTh JTyOJIMPOBAHUS B COJIEP’KAaHUH OTCYTCTBYET.

6. IlpeacraBnennas  [Iporpamma  mpenmonaraeT  MCIOJNB30BAaHHUE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTMH, HCIHOJb3yeMble IPH peaTU3aldd Pa3IMYHbIX BHUIOB Y4eOHOMH
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHI_coomeemcmayom crieun(puke TuCUUTUIHHBL.

7. Ilporpamma aucrumiuHbl «MHCTpyMeHThl OusHec-aHanmuTHkH: SQL, Python, R»
IpeIoiaraeT 3aHsATH B MHTEPAaKTUBHOU Gopme.

8. Buapl, cogepxaHue U TPYAOEMKOCTh CAMOCTOATENBbHOM pabOThl  CTYJIEHTOB,
npencrasieHnble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K TMOATOTOBKE BBIMTYCKHHUKOB,
conepsxkamumcst Bo ®I'OC BO nanpasnenus 38.05.01 «Oxoromuueckas 6ezonacnocmo.

9. IlpencraBiennsie u onucannbie B [Iporpamme hopMer mekyuetl ONICHKH 3HaHUH (OTpocC,
Kak B opMe 0OCYXIEHHs OTIENbHBIX BOIPOCOB), coomeemcmeyiom cnenuduke AUCHUILIUHBI U
TpeOOBAaHUSAM K BBITYCKHUKAM.

dopmMa MPOMEKYTOUHOTO KOHTPOJIS 3HAHUHM CTYIEHTOB, NpeaycMoTpeHHas IIporpammoi,
ocymiecTBisieTcss B GpopMe dK3aMeHa, YTO coomeemcmeyenm CTaTycy JAUCLUUILIMHBI 00s3aTeNbHOM
gactu yueOHoro nukia — O ®I'OC BO nanpasnenus 38.05.01 «Dxonomuueckasn bezonachocmov».
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coomsemcmayon cneundrxe

10. ®opmer ouenxy 3uanui, npeactaiennsie g [Iporpamme,
JAMCLHMILIAHDI ¥ TPeOOBAHUAM K BBIITYCKHUKAM.

11.  VYuebHo-merommuueckoe obecriedeHyue AMCUAILTUHBI NPEACTABICHO: OCHOBHOHA 1HATE-
PaTYPOﬁ — 5 ucroynuka (6a30Bbifi y4eOHHK), JONOTHATENLHON TUTEPaTypod — 6 HAUMEHOBAHUA,
Wnrepner-pecypent — 10 MCTOYHHKOR M coomeemcmeyem TPEOOBaHUAM ®IroC BO nanpasiIcHAA
38.05.01 «Dxonomuuecran 6ezonacnocmoy.

12. MarepuansHo-Texuuyeckoe 0OecTiedeHUE AMCUHILTAHD] COOTBETCTBYET CchelAduxe
AMCUMILIMHBL «MHCTpyMeHTBI OHU3HEC-aHATUTHKHI. SQL, Python, R» u obecneunBact HCIIOIH30Ba-
HHUE COBPEMEHHBIX 0OPa30BaTENbHBIX, B TOM 4YHC/E UHTEPAKTHBHBIX METOLO0B 00y4EHHUA.

13. MeToauyeckue peKOMEHIALMH CTYAEHTaM U METOIMHYECKHAE PEKOMEH ALK npenoaaBa-
TEAM MO OpraHu3auuy o6ydeHHUs 1O JMCLUMILTMHE [AI0T NPEACTABICHAE O cnennduke oOy4eHUA
1o ymcimmmae «HCTpyMenTh 6usHec-anamThku: SQL, Python, R».

OBIIME BbIBOJbI

Ha 0CHOBaHMH NPOBEIEHHOrO PELieH3UPOBAHNA MOKHO CENATE 3AKTHOHCHHAC, 4TO XapaKTep,
CTPYKTypa M coJepkaHue paboyeil nmporpammbl JUCUAIIMHDI «VIHCTpYMEHTBI OU3HEC-aHATHTHKH:
SQL, Python, R» OITOIT BO no nanpasnennto 38.05.01 «xonomuyeckar Gezonachocmby, Ha-
NPaBJIEHHOCTh «JKOHOMHMKO-NIPaBoOBoe obecredeHue 2KOHOMHIECKON Ge3omacHoCTH» (KBaTH-
(uKams BBITYCKHUKA — CHEMHUAHCT), pa3paboTaHHad Xaputonopo# A. E., K.2.H., JOLCHTOM Ka-
(enpbl craTHCTHKH M KMGEPHETHKM, COOTBETCTBYET TPEOOBaHHAM ®I'OC BO, coBpeMEHHBIM TpE-
6OBaHUAM KOHOMHKH, PIHKA TPYJa U TIO3BOJIAT Mipy €€ pealu3aliy yCICUIHO obecneanTs Hop-
MHPOBaHHUE 3asBJIECHHBIX KOMIIETCHIMN.

B ®I'BOY BO «Poccuiickuit rocyaapct-

# K.A. TumupszeBay, KaHAUAAT JKOHOMHYECKHX
« Jb » 0j 202/7r.

Peuenszent: Konomeesa E.C., noueHT kadyen
BEHHBIN arpapHbIii yHuBepcuTeT — M
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