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PABOYAS MPOrPAMMA YYEEHOW ONCLMMNMUHDI

61.B.[1B.08.02 TexHonornn umcpoBon 3KOHOMUKN

1. Koa n HaumeHoBaHue HanpasneHusa noarotoBku/cneunanbHocTu: 38.03.01 SkoHOMUKA
2. Mpodmnb nogrotroBku/cneymanmsaumna: Mogenu n metoabl aHanmsa umgpoBon 3KOHOMMUKM
3. KBanudukauums BbinyckHuka: 6akanasp

4. dopma obyyeHUs: oyHas

5. Kadegpa, orBevarowaa 3a peanusauuio aucumnnuHbl: Kadeapa WMHGOPMaLMOHHBIX
TEXHOMNOrnM N MaTemMaTU4ECKUX METOL0B B 9KOHOMUKE

6. CocTtaBuTenu nporpaMmmbil:

KananuHa Onbra iBaHOBHA, K.T.H., JOLEHT

7. PekomenpoBaHa: HMC akoHoMu4yeckoro dakynbteta npotokon Ned4 ot 20.04.2023 r.
N3meHeHuns npotokon HMC Ne8 ot 17.04.2025 r.

8. YuebHbIn roa: 2026/2027 CemecTtp(bl): 7



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniuHbl S61sKomcs:

— (opMUpPOBaHME HABLIKOB MPUMEHEHUS LIMPPOBBLIX TEXHOMNOIMNIN B SKOHOMMUKE;

— obecneyeHne GyayLMX CNeunannucToB TEOPETUYECKUMN 3HAHUSMU N NPaKTUYECKUMM
HaBblkamMu, He06Xo4MMbIMW AN CO34aHNSA U UCNOSIb30BaHUSA COBPEMEHHbIX MHAOPMAaLMOHHbIX
TEXHOMOrMA MU CUCTEM B 0OnactM MHAOPMAaLNOHHO-aHaNUTU4YecKoro obecneyeHnst cuctem B
9KOHOMWKE, a Takke K CcamMoOby4eHMIO U  HenpepbiBHOMY  NpodecCcroHansHoOMy
CaMOCOBEpPLLEHCTBOBAHWIO;

3adayu y4yebHoU OuCcyunuHbI:

- MNOArOTOBUTbL CMELNAnUCTOB, OPUEHTUPYIOLINXCA B MOHATMAX LUMEPOBONA IKOHOMUKM,
YMEWLNX WUCNOoMb3oBaTb pasfMyHble MeTOoAbl ONsi XpaHeHus M aHanu3a WHdopmaumn,
CNocoBbHbIX BblbMpaTb onTuMarnbHble MHOPMALMOHHBIE CUCTEMbI AN PELUEHNS KOHKPETHbIX
3KOHOMMYECKNX 3a4avy;

- obecneunTtb rOTOBHOCTb OyAyLWIMX CNEUManUCToB K MEXAUCLMNIIMHAPHBIM Hay4YHbIM
nccnegoBaHNsaM Onsi pelleHns 3agayv, CBsI3aHHbIX C NpoueccaMyn aHanusa, NnporHO3MpoBaHUS,
MOAENMPOBaHMSA U cO34aHNa  WMHMOPMAaUMOHHBLIX MPOLIECCOB, TEXHOMOIMA B  paMKax
npodeccrmoHanbHO-0pPUEHTUPOBAHHBLIX MHPOPMAaLMOHHbIX CUCTEM.

10. MecTo y4ye6HOM AncunMnnuHbl B cTpykType OOI:

OucumnnuHa  «TexHonormm uMdpoBOM 3KOHOMMKM» BXOOUT B 4acTb YydebHOro nnaHa,
dopMmnpyemyto ydacTHMKaMn obpasoBaTeribHbIX OTHoweHun 6noka b1. Ona ee ocBoeHus
HeobXo4MMbl 3HAHUS, YMEHUA U KOMMETEHUUW, CHOPMUPOBAHHbIE B pe3yrnbTaTe M3y4eHus
ancumnnuH 6as3oBoM 4YacTu MaTeMaTU4yecKoro U ecTeCTBeHHOHay4yHoro uukna. OucuunnuHa
cBs3aHa C gucuunnuvHamun:  Martematmnyeckmn aHanms, JluHenHas anrebpa, Teopwus
BEPOSITHOCTEN U MaTemMaTuyeckasi ctatuctuka, MHpopmMmaunoHHbIE TEXHOMOMMM B 3KOHOMMUKE,
OcHoBbI anropMTMmnsauum 1 NporpaMmMmmMpoBaHnS.

11. MnaHupyemble pe3ynbTaTbl O00y4YeHUs Mo AucuunnuHe/moaynio (3HaHUA, YMEHUA,
HaBbIKK), COOTHECEHHbIe C NMNaHUpyeMbIMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW
nporpamMmbl (KOMNETEHUUSIMU) U UHAMKATOPaMM UX AOCTWKEHUA:

Kop HassaHwne Kog(br) WHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMneTeHuun
MK-2 | CnocobeH MK-2.1 | Mogenupyet 3HaTb:
NPUMEHATb Bu3Hec-npoLecchl C | — MPUHUMNBI  MOCTPOEHUA U Bepudukauum
NHOPMaLMOHHbIE ucnonb3oBaHNeM anropyuTMOB B COOTBETCTBUM C  LIEMAMMU
TexHororum  Aansg WMHPOPMALIMOHHBIX OGusHec-aHanu3a;
npoeeneHus TexHornorun — OCHOBHble MpWHUMMBLI cbopa 4MCrOBOW U
GusHec-aHanusa, Heunucrnoson WHoOpMaumMm B YCrOBUSAX
NOAroTOBKN LMIPOBON IKOHOMUKN;
MH(OPMaLIMOHHO- — MeToabl NpeaBapuTenbHON 06paboTku AaHHbIX
aHarmMTU4ecKnx (kogupoBaHue, cTaHaapTM3auus "
Marepuanos " HopmManusauus, yCTpaHeHune BbIOpPOCOB,
NPOrHO3MpoBaHNS 3anofHeHNne NPonycKoB)
3KOHOMUNYECKUX YmMmeTb:
nokasarernei — cobupaTb  YWCMOBYKD W HEYUCIOBYIO
WHopMaLnto c MCMNonb30BaHNEM
COBPEMEHHbIX NHPOPMALIMOHHLIX TEXHONOINNA;
— aHanusnpoBaTb MHOrOMEpHble [AaHHble AN
BbISIBNEHNS TEHOAEHUMNIA N 3aKOHOMEPHOCTEW;
— npeogoneBaTb BblYMCIUTENbHbIE NPOGNEMBI,
CBSI3aHHbIE C BbICOKOW Pa3MepPHOCTbIO AaHHbIX;
— COCTaBnsATb anropuTMbI ans novcka
AONYCTUMbIX PELUEHMI Ha OCHOBE COOpaHHbIX
AaHHbIX 1 uenen busHec-aHanunsa
BnapeTb:




— HaBblKaMy MOCTPOEHUSA U NPOBEPKN KayecTBa
anropuTMoB PYHKLMOHNPOBaHMS
9KOHOMWYECKMX NMPOLIECCOB;

— HaBblKkaMu paboTbl c uncpoBbIMU
WHCTpyMeHTamu fAns cbopa u obpaboTkm
OaHHbIX;

— CNOCOGHOCTBLI0 K aHanu3y u WHTepnpeTauuu
pesynbtatoB 06paboTkM wuHdopmauun ans
NPUHATUA 0B6OCHOBAHHbLIX peLleHni

MK-2.3 MpoekTnpyet 3HaThb:
cucTeMbl — NPUHUMMNbI " MeToabl ynpasneHus
0obpaboTku, 3KOHOMMWYECKMMWN OAHHBLIMU;
CTPYKTYpUpPOBaHUA U | — nHpOpMaLMOHHBbIE WHTENNeKTyanbHble
ynpasneHus TEXHOMormm ans yrnpaBneHus
AaHHbIMW. 3KOHOMWYECKUMUN OAHHbIMU;
— aKkTyarnbHble anropuTmbl MaLUMHHOro

o6yquV|s=|, ncnonb3dyemble Ond  peleHud
9KOHOMUYECKUX 3aaa4y

YmeTb:
— MNPUMEHSITb WHTENnNeKTyanbHble
MHOPMaLIMOHHBIE TEeXHOoMnormm ans

yMpaBfeHnss 3KOHOMWYECKMMM [OaHHbIMU B
CooTBEeTCTBUM C TpeboBaHuaMM GusHeca.

— UCNoNb30oBaTb METOAbl MAaLUMHHOIO 0byyeHust
ONnsi aBToMaTtM3aumy MNpoLeccoB YnpaBrieHns
9KOHOMWYECKMMM OaHHBIMU, TaKMMK Kak cbop,
ob6paboTka, aHann3 n XxpaHeHne AaHHbIX.

BnapeTtb HaBblkamu:

— aHanusa 1 06paboTKM SKOHOMUYECKMNX AaHHbIX
c NCNonb30BaHNEM NHGOPMaLIMOHHBIX
WHTENNeKTyarnbHbIX TEXHOMOIUIA.

— ncnonb3oBaHua 6ubnunotek asbika Python
Onsi aBTOMaTu3auuu NpoOLIECCOB aHanu3a
9KOHOMWYECKMX JaHHbIX.

12. O6bem AMCUMNIINHbI B 3a4e€THbIX eAuHMLax/vyac. (8 coomeemcmeuu ¢ y4e6HbIM r1aHoOM) —
2/72.

Popma NPOMEXYTOYHON aTTeCcTaLuum (3ayem/sKk3ameH): 3a4eT

13. TpyaoemkocTb No BuAam y4ebHomn paboThbi:

TpynoemMKocTb
Bua yuebHolt paboTbl Beero 7 cemecTp

AyanTopHbIE 3aHATUA 36 36
nekuum - -

B TOM YmChe: npakTudeckmne - -
nabopaTtopHbie 36 36

CamocTosiTensHas paborta 36 36
B TOM 4mucne: KypcoBas paboTa (npoekT) - -

dopma NpoMEXYTOYHOM aTTecTaLmm 3ayet 3aver

UToro: 72 72




13.1. CopepkaHue QUCLUNIINHDBI:

HanmeHoBaHue Peanusauna pasgena
n/n pasgena CopepxaHve pasgena QUCUUNIVHLI OVCUMMIIMHBI C MOMOLLIbHO
ONCLUMMMNUHBI OHnanH-kypca, AYMK*
JlabopaTtopHbie 3aHATUSA
1 ETL-npoueccbl n ux | Micnonb3oBaHne Python n 6ubnunotekun requests ons
ponb B Bl. | nsBneveHus AaHHbIX C BbiOpaHHOro camta 4depes | https://edu.vsu.ru/mod/assi
Ms3enedeHve paHHbix | APl lNpeacraBneHne gaHHbix B Buae gatadpenma |  gn/view.php?id=1408895
nocpeacteom API WX aHanus.
2 AHanns Knacc DataFrame, oOcCHOBHble aHanuTu4eckue
9KOHOMMUYECKNX BO3MOXHOCTU. [pynnupoBaHve AaHHbIX. CnoxHbele | https://edu.vsu.ru/mod/assi
AaHHbIX C MOMOLLbIO | onepaumm Kn3BneYeHus AaHHbiX. KoHkaTeHauus, gn/view.php?id=1408897
onbnuotekun pandas COoegMHEHNE U CIIUSIHUE OaHHbIX.
3 ®duHaHCOBbIE  JaHHble —  WUMMOPT  OaHHbIX,
cTatucTMyeckas CBofKa, MpopeXuBaHue [OaHHbIX. .
duHaHcoBble A pop A https://edu.vsu.ru/mod/assi
Ckonbssiwasa cratuctuka. [lpyumep TexHW4YecKkoro - =
BpeMEHHbIE pAabl. ~ agn/view.php?id=1408899
aHanuaa. KoppensaunoHHbIn aHanms.
BbicoKOYaCTOTHbIE AAHHbIE
4 Cratnctmyeckun OTanoHHbIn nopTdens. OnTummsaumnsa noprtgens. :
Z pT H pTd https://edu.vsu.ru/mod/assi
aHanms. BariecoBckas perpeccus. O6HOBNEHME OLLEHOYHbIX : P
_ agn/view.php?id=1408900
3HaYeHW CO BPEMEHEM
5 OcHoBHble Co3pgaHne aHMMMpPOBaHHOIO fawbopaa Ha gaTaceTte
WHCTPYMEHTHI C  9KOHOMMYECKMMW  nokazaTenamu.  AHanus i .
BU3yanusauumu TEHOEHUMA W 3aKOHOMEPHOCTEM B [AaHHbIX B hitps:/iedu.vsu.ru/mod/assi
gn/view.php?id=1408901
9KOHOMMYECKNX KOHTeKcTe buaHec-aHanmsa
OaHHbIX
6 NN «ak nepepoBas | OCHOBHble 3agayn MalWHHOTO obyyeHuns Ha
TEXHoNorus TabnuuHbix gaHHbIX. [logrotoBka  TabNU4YHbLIX -
LUMPOBON IKOHOMMKM | AaHHbIX nepeq obyvyeHnem mMmogenen
7 epeBbs PELLEHUN U CryYalHbIV nec — NpoCTble, HO
Knaccuueckne  ML- fep P y P
anropUTMb| nns MOLLIHble Mogenun. MeTof, onopHbIX BEKTOPOB
(SVM). 'pagneHTHbIN BycTuHr (XGBoost, CatBoost,
TabNUYHbIX AaHHbIX ;
LightGBM). OueHka knaccunyeckux ML-anroputmoB
8 - ApXuTekTypa MHOrocnonHolx nepuentpoHos (MLP) —
HenpoceTeBble P yp o _ puenTp ( )
6a3oBoro Tuna HerpoceTen Ans TabnMyHbIX
MeTogbl  00OpaboTku
9 AaHHbIX. [pyMepbl peanbHbIX 3adau.
3KOHOMWYECKOM N .
CpaBHeHwne HenpoceTen ¢ knaccudeckumm ML-
WHopmauunm
MoAensiMu.
9 ABTOMaTM3auumsa npouecca Bblbopa, HACTPONKK 1
obyyeHusa mogenen MalmMHHOro obyyeHns. 3agayu,
AUTOML -
pewaemble AutoML. AutoKeras — MHCTpyMeHT ang
aBToMaTu3auus

paboTbl ¢ Moagenamm

aBTOMaTUYECKOro NOCTPOEHUSA HENPOCETEN.
H20.ai — mowHas 6bubnmnoteka gns AutoML.
MpeumyuiectBa n orpaHnyeHns AutoML-peLueHuin

13.2. Tembl (pa3aenbl) AUCUMNNMHBI U BUAbI 3aHATUN

Buapbl 3aHATUIN (KONMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTtosaTenbHas

n/n (pasgena) gucumnnuHel | Nekuun MpakTuyeckme | NlabopaTopHble pabora Bcero
1 AHanu3 3KOHOMWUYECKUX ) ) 20 20 40

JaHHbIX B Python

nn Kak nepenosas
2 | TexHonorus  UMdPOBOW - - 16 16 32

9KOHOMMKM

Utoro: - - 36 36 72



https://edu.vsu.ru/mod/assign/view.php?id=1408895
https://edu.vsu.ru/mod/assign/view.php?id=1408895
https://edu.vsu.ru/mod/assign/view.php?id=1408897
https://edu.vsu.ru/mod/assign/view.php?id=1408897
https://edu.vsu.ru/mod/assign/view.php?id=1408899
https://edu.vsu.ru/mod/assign/view.php?id=1408899
https://edu.vsu.ru/mod/assign/view.php?id=1408900
https://edu.vsu.ru/mod/assign/view.php?id=1408900
https://edu.vsu.ru/mod/assign/view.php?id=1408901
https://edu.vsu.ru/mod/assign/view.php?id=1408901

14. MeToanyeckme ykasaHusa ans oby4aroLmxcs N0 0OCBOEHUIO AUCLIMMNIIUHDbI:
(pekomeHOayuu oby4arowuMcs o 0C80EHUIO OUCUUNIIUHBI. yKasaHue Hauboree CrioXHbIX pa3desios, paboma ¢
KOHcrekmamu fiekyud, npe3eHmayuoHHbIM MamepuasnoM, peKkoMeHOayuu ro 8bIMofHeHUo Kypcosol pabomsl, 1o
opaaHu3ayuu camocmosimernibHol pabomael o ducyurnuHe u 0p.)

B npouecce usyyeHus OMCUMMAMHBI UCMOMb3YIOTCA Takue BuAbl y4ebHow paboTbl, Kak nabopaTopHble
3aHATUSA, a TakKe pasnnyHble BUabl CaMOCTOATENBHOM paboThl 0ByyatoLmnxcs.

[ns nogrotoBku kK NnabopaTopHOMY 3aHATUIO OBy4aroLLMINCA AOIMKEH 3apaHee 03HAKOMUTLCS C 3adaHneM U
TeopeTU4yeckMM MaTtepuanom, nocrne BbINOMHEeHMs paboTbl 0OpMUTL OTYET O npoAenaHHon pabote wu
MOAroToBUTLCA K ee 3awuTe. Bce oT4eThl hopmMupyloTCcs B BUAE TEKCTOBOIO hannia v BbiCbINaTCs Ans NPOBEPKM
npenogasaTenem.

Mpu nogrotoBke Kk nabopaTopHbIM 3aHATMAM 0cCo00e BHWMaHue cregyeT yaenatb OCOOEHHOCTSIM
NCMOMb30BaHWs N3y4yaeMbiX MPOrpaMMHbIX MPOOYKTOB Y rpamMOTHOMY OOOPMIEHUIO MOSTyYEHHbIX PEe3yrbTaToB.

CamocTosTenbHasa paboTta oby4valoLmXcs HanpaBneHa Ha CamMOCTOATENbHOE U3yYeHne oTAernbHbIX TEM U
BOMPOCOB y4ebHON ANCLMNIUHBI U 9BRSieTCa 00s13aTeNbHOM AN Kaxaoro obyyatoLerocsi, ee 06bem onpeaensieTcs
yyebHblM nnaHom, obydatowminca paboTtaeT ¢ peKoOMEHAOBAHHbIMW MaTepuanamm npu MUHUMArbHOM Yy4yacTum
npenogasartens.

CamocTodaTtenecHasa pabota ¢ yyebHukamu, y4ebHbIMU NOCOBMsIMU, HAYYHOW, CMPaBOYHON W MONYNsipHON
nuTepaTtypon, matepuanaMmum NepuoamnyecKknx M3gaHui u pecypcamu cetu Internet, ctatucTudeckMmMmn AaHHbIMM,
HanucaHve nporpamMm no Temam nabopatopHbix paboT sBngeTca Havbonee aPHEKTUBHLIM METOAOM MOMYyYeHUs
3HaHWI, NO3BONAET 3HAYMTENBHO aKTUBM3UPOBATb MpoLecCc oBnageHus uHdopmaumen, cnocobcTeyeT Oornee
rmyboKkoOMy YCBOEHUIO M3y4yaemoro martepuana, GopMuMpyeT Yy oOy4yaloLlMxCcsi CBOE OTHOLUEHUE K KOHKPETHOM
npobnewme.

Bonpocbl, koTopble BbI3bIBAlOT Y 00yYaloWMXCA 3aTpyLHEHUS NpY MOATOTOBKE, OOJMKHbI OblTb 3apaHee
chopMynupoBaHbl M 03BYYEHbl BO BpPEMS 3aHATM B ayguTopuu ANs  AOMNOSHUTENBHOIO PasbsCHEHUS
npenogaBaTenem.

Bugbl camoctoaTenbHOW paboTbl: KOHCMEKTUpOBaHUE yyYebHOW M Hay4yHOM nuTepaTypbl; nNpopaboTka
yyebHoro matepuana (MO KOHCMeKTaM nekuun, yd4ebHOM u HayvyHOW nutepaType); pabota B 3MNeKTPOHHOW
bubnuoteyHonm cucteme; pabora C MHAPOPMALMOHHBIMU CMPaBOYHbIMKM CUCTEMAaMW, BbIMNOSIHEHWE OOMALUHUX
3agaHuvii; BbINOMHEHWE KOHTPOIbHbIX 3aA4aHUi; NOArOTOBKA K 3aHATUAM; paboTa ¢ Bonpocamu AN CaMonpoBeEpPKM.

PekomeHaoBaHHbIE MeTOAMYECKME MaTepuansbl, 3agaHusa K nabopatopHbiM paboTtam, McxogHble AaHHbIE
ONs MOAEnUPOBaHMA pasMellalnTcsl Ha cTpaHuue Kypca «TexHomnormM uudpoBOM SKOHOMMKM» Ha nopTtane
«OneKTpoHHbIN YHMBepcuTeT BI'Y» https://edu.vsu.ru/course/view.php?id=9719 aeTop KansanuHa O.U.

15. lepeyeHb OCHOBHOM W [OMOJSIHUTENIbLHOWM §nUTEpaTypbl, PEeCypCOB MWHTEPHET,

HeoOGXxoAUMBbIX AN OCBOEHUA AUCUMUNIIUHBbI (Crucok numepamypbi 0OGhOPMIISEMCs 8 COOM8ememeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obujasi CK803Hasi Hymepauyusi 0515 ecex sudo8 UCMOYHUKO8)

a) ocHOBHas nuteparypa:

Ne n/n NcTOoYHMK

3amatuH W.B. TporpammupoBaHve Ha A3bike Python: yyebHo-meTogmyeckoe nocobue /
1. | N.B.3amatuH; BopoHexXckuii rocyjapCTBEHHBIN yHUBEPCUTET.- BopoHex: N3aaTensckuin gom By,
2019. - 33 C. To xe [OnexkTpoHHBIN pecypc]. - URL:
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-160.pdf

2. | XpunyHoBa M.B., l'y6epHaTopoB A.M. QkoHomuka Ha Python: yuebHuk: - Mocksa : MpomeTen,
2021. — 316 c. - Pexxum goctyna: https://e.lanbook.com/book/220832

Pawka, C. Python n mawwuHHOe oOyyeHue: KpanHe Heobxoammoe nocobve no HOBEMLIEN
3 npegckasaTtefibHON aHanuTuke, obasatenbHoe Ans 6onee rmyboKoOro NOHMMaHUA MEeTOAONOormm
* | MawwunHHOro oby4veHus [ONeKkTpoHHbIN pecypc] : pykooacTeo / C. Pawka ; nep. ¢ aHrn. JloryHoBa
AB.. — OnektpoH. gaH. — Mockea : OMK [llpecc, 2017. — 418 c. — Pexum poctyna:
https://e.lanbook.com/book/100905

4 Koanbo, J1.IN. MocTpoeHre cuctem mawmHHOro obyyeHuns Ha a3bike Python [QneKkTpoHHbIN

* | pecypc] / J1.INM. Koanbo, B. PnyapT ; nep. ¢ aHrn. CnivHknH A. A.. — OnekTpoH. AaH. — Mockea :
OMK TMpecc, 2016. — 302 c. — Pexunm pgoctyna: https://e.lanbook.com/book/82818

0) pononHUTenbHasa nuTeparypa:
Ne n/n NCTOYHKK

5. | Mnac Ox. Bangep Python gnst cnoxHeix 3agady: Hayka O AaHHbIX U MalMHHOE 0by4yeHne. —
CrI16.: MNurep, 2018. — 576 c.
6. | CuneH OaBu, Mericman ApHo, Ann Moxamepq. OcHoBbl Data Science u Big Data. Python n Hayka
0 faHHbIx. -Cl16.: NMutep, 2017. -336 c.
BpuHk X., Puyapgc ., Pesepond M. MawwmHHoe obyyenune. -Cl16.: Nutep, 2017. -336 c.:
8. | WapgaeH, b. KpynHomacwtabHoe mawmHHoe obyyeHne BmecTe ¢ Python [QnekTpoHHkIN pecypc]
: y4ebHoe nocobue / b. WappeH, J1. MaccapoH, A. bockeTTw ; nep. ¢ aHr. A. B. JloryHoBa. —

~



https://edu.vsu.ru/course/view.php?id=9719
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-160.pdf
https://e.lanbook.com/book/220832
https://e.lanbook.com/book/100905
https://e.lanbook.com/book/82818

OnekTpoH. gaH. — Mocksa : MK lMpecc, 2018. — 358 c¢. — Pexum gocrtyna:
https://e.lanbook.com/book/105836

9. | BbtorvH, B.B. MaTemaTu4eckme 0CHOBbI MaLLMHHOIO 0By4YeHns1 1 NPOrHO3npoBaHUA
[@nekTpoHHbI pecypc] : ydebHoe nocobme / B.B. BbtornH. — OnekTpoH. gaH. — Mockea :
MLUHMO, 2013. — 304 c. — Pexxum goctyna: https://e.lanbook.com/book/56397

10. | Kyk, . MawwnHHOe 06y4yeHne ¢ ncnonb3oBannem ombnmotekn H20 [OnekTpoHHbIn pecypc] / .
Kyk ; nep. ¢ aHrn. OrypuoBa A.b.. — 3nekTpoH. aaH. — Mockea : IMK lMpecc, 2018. — 250 c.
— Pexxum goctyna: https://e.lanbook.com/book/97353

11. | UndpoBasa akoHOMUKa, UCCregoBaHNe ee coaepaHus 1 HanpasneHnn pasButng :
MoHorpadwms / nog peq. UN.T.KoporognHa ; BopoHeXckuin rocyaapCTBEHHbIN YHUBEPCUTET. —
BopoHex : UspgaTtenbckuin gom BI'Y, 2020. — 216 c.

B) MH(pOpMaALIMOHHbIE SNEKTPOHHO-06pasoBaTenbHble pecypchl (oduLmnanbHble pecypcbl MIHTEPHET) :
Ne n/n Pecypc

12. | Akagemus Angekca. OcHoBbl Python https://academy.yandex.ru/handbook/python

13 Skillbox Media https://skillbox.ru/media/code/biblioteka-numpy-vsye-chto-nuzhno-znat-
" | novichku/

14. | becnnaTHble Kypchl No aHanuTuke n Data Science https://netology.ru/free/data-science#/
15. | OHnanH nnatdopma ans NPOeKkToB B 0611acTy Hayku o AaHHbIX https://www.kaggle.com/
16. | UCI Machine Learning Repository — penoautopuii HabopoB AaHHbIX ANs MallMHHOIO 0by4eHus
- http://archive.ics.uci.edu/ml/

17. | Pecypc, NOCBALLEHHbIN MallMHHOMY 00y4eHU0, pacno3HaBaHuio 0Opa3os u
WMHTENNeKTyanbHOMY aHanuay gaHHbiX. - http://machinelearning.ru

18. | OTKpbITLIN KypC MalMHHOro oby4yeHus https://habr.com/company/ods/blog/322626/

19. | Cant ocbmumanbHom ctatucTnkm PegepanbHon cnyxbbl rocyaapCTBEHHON CTAaTUCTUKN
https://rosstat.gov.ru/folder/10705

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENIbLHOW pPaboTbl
(yyebHO-memodudeckue pexkomeHOayuu, nocobus, 3adayHuku, Memodu4YyecKUe yKa3aHUsi 0 6bIMOTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcTOYHMK
1 Kypc «TexHonorum UnppPOBON SKOHOMUKM» Ha nopTane «3MNeKTPOHHbIA yHuBepcuTteT BIY»
' https://edu.vsu.ru/course/view.php?id=9719 astop KansnuHa O.U.

2. Kypc «MawwmHHoe obyyeHue» Ha nopTane «OnekTpOoHHbIM YyHuBepcuteT BIY», aBTop KawunpuHa
W.J1. https://edu.vsu.ru/course/view.php?id=3579

3. BpuHk X., Puyapgc [., ®esepond M. MawwuHHoe obyyenne. -Cl16.: MNMutep, 2017. -336 c.:
Matepuans! K kHure: https://github.com/brinkar/real-world-machine-learning

4. Mnac Ox. Bangep Python anga cnoxHbix 3agay: Hayka 0 AaHHbIX U MalnHHoe oby4deHne. — CI16.:
Mutep, 2018. — 576 C. Matepuansl K KHure:
https://github.com/jakevdp/PythonDataScienceHandbook

5. Xunnuw U. Python ansa douHaHcoBbIx pacyeTos, 2-e usg. : Mep. ¢ anrn. — Cl16.: OO0
«Ouanektukay, 2021. — 800 c. : un. — MNapan. TUT. aHmn.

17. OGpasoBaTtesfibHble TEXHONMOrMU, UCMNOSib3yeMble MNpu peanusauum y4eOHOWM
OUCUMNINNHBbI, BKMOYasas [AUCTAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),

aneKkTpoHHoe o6by4yeHue (30), cmelwaHHOe OOyYeHMue): peanusaums y4eBHON AUCLMANIUHBI
npegnonaraet MPUMEHEHME OUCTaHUMOHHBLIX oObpasoBaTernbHbiX TexHonormnm (paboTy Ha obpasoBaTenbHOM
nopTane «ONeKTPOHHbINA YyHuBepcuTeT BIY»).

Python 3 ¢ nogkntoveHHbIMY Gubnuotekamm (ancTpmbyTme Anaconda)

18. MaTepnanbHoO-TeXHU4YeCKOoe obecneyeHme AUCLUNIINHDI:

J'Ia60paTopr|e 3aHATUA OOJTKHbI NPOBOANTLCA B CI'IeLI,I/IaJ'II/I3VIPOBaHHOI7I ayanTopuum, OCHalLLeHHON COBpEMEHHbIMU
nepcoHasrlbHbIMMU KOMMNbOTEPAMMU U NpPOrpamMMHbIM obecrneyeHneM B COOTBETCTBUM C TeMaTuKOWm n3yvyaemoro
mMmartepuana.

19. OueHo4YHble cpeacTBa ONSA NpPoOBefeHUSA TeKylero KOHTPOns ycrneBaeMoCTU U
NPOMEXyTO4YHOM aTTecTauum


https://e.lanbook.com/book/105836
https://e.lanbook.com/book/56397
https://e.lanbook.com/book/97353
https://academy.yandex.ru/handbook/python
https://skillbox.ru/media/code/biblioteka-numpy-vsye-chto-nuzhno-znat-novichku/
https://skillbox.ru/media/code/biblioteka-numpy-vsye-chto-nuzhno-znat-novichku/
https://netology.ru/free/data-science#/
https://www.kaggle.com/
http://archive.ics.uci.edu/ml/
http://machinelearning.ru/
https://habr.com/company/ods/blog/322626/
https://rosstat.gov.ru/folder/10705
https://edu.vsu.ru/course/view.php?id=9719
https://edu.vsu.ru/course/view.php?id=3579
https://github.com/brinkar/real-world-machine-learning
https://github.com/jakevdp/PythonDataScienceHandbook

MopanoK OLEHKM OCBOEHMS obydallwmMuca yd4eGHoOro MaTepuana onpegensiercs
coep)aHMeM creayLmx pa3aenos ANCUMMIUHDIL:

HanmeHoBaHune MugukaTop(bl
r,|\}gn pasgena gucLMnIHbI Kou“al;?;;% LI,OE'CTVI)KerlSIﬂ) OueHouHble cpeacTBa
(mogyns) KOMMOeTeHUNN
1. | Pasgen1 MK-2 MK-2.1 3apaHusa anga nabopartopHbix paboT 1-5
2. | Pasgen?2 MK-2 MK-2.3 3apaHusa ang nabopaTtopHbix paboT 6 - 9

20 TunoBble OLEHO4YHbIe cpeAcTBAa U MeToAMYECKMEe MaTepuanbl, onpegensioLwme
npouenypbl OLeHUBaHUA

20.1 TeKywinit KOHTPOJb yCNeBaeMoCTH

KoHTponb ycneBaemocT no AUCLMMNIMHE OCYLLECTBSIETCS C MOMOLLbIO CreayHoLMX OLEHOYHbIX
CPEACTB: BbINOMHEHMEM 3aaHui ans nabopaTopHbIx paboT 1-9.

Tekylwme artTecTaumMm npoBoASATCS B COOTBETCTBMM C [lonoxeHueM O Tekyllewh aTTecTaumm
obyuyaroLmxcsi Mo nporpaMMam BbicLuero obpa3oBaHnsi BopoHeXckoro rocyapCTBEHHOIro YHMBepcuTeTa.

lNepeyeHb 3a0aHuli Onst n1abopamopHbIx pabom 1-9
JlabopamopHasi paboma Ne 1

UsBneyeHue paHHbIX nocpeactsom API
Wcnoneayrte Python n 6ubnnoteky requests ons nssnevyeHnsa aaHHbIX ¢ BbibpaHHoro canra vYepes API.
MpencTtaBbTe AaHHblE B BUAE gaTadpenima, BbiBeAUTE UH(OPMAaLMIO U CTAaTUCTUKY MO AaHHbIM gatadperima.

JlabopamopHasi paboma Ne 2

AHanus gaHHbIX ¢ NOMOLWbLIO OMGNUoTekn pandas.
BbinonHuTe 3agaHue ns canna
6 154_PDFsam_Python_dlya_finansovykh raschetov_2-e izd - Iv_Khilpish_2021.pdf

JlabopamopHas paboma Ne 3

®PuHaHCcOBbIe BpeMeHHble psagbl.
BbinonHuTe 3agaHune us anna

8 256_PDFsam_Python_dlya_finansovykh_raschetov_2-e_izd - Iv_Khilpish_2021.pdf

JlabopamopHas paboma Ne 4

Cratuctuyeckum aHanus. MawmHHoe obyyeHune
BbinonHuTe 3agaHve us ganna
9 465_PDFsam_Python_dlya_finansovykh_raschetov_2-e_izd - Iv_Khilpish_2021.pdf

JlabopamopHas paboma Ne 5

OCHOBHbIe UHCTPYMEHTbI BU3yanns3auymm 3KOHOMU4eCKUX AaHHbIX

Wcnone3yite ¢ canTta https://rosstat.gov.ru/ (PepepanbHaa cnyxba rocyaapCTBEHHOW CTATUCTMKKU) gaTaceT C
9KOHOMMYECKMMM NMOKa3aTensamu no BbIOOpy Ans CO3gaHus aHUMUpPOBaHHOMO Aawbopaa. [Jante xapakTepucTuky
nony4yeHHoOMy rpaduky, ONUINTE TEHOEHUUW U 3aKOHOMEPHOCTUM B AaHHbLIX, KOTOPble OH MO3BOSWM BbISBUTD.
CpoenaiiTe BbIBOObI COTMAcHO BM3yanuaaummn B KOHTEKCTE BU3Hec-aHanmaa.

Mpumepbl ncnonb3oBaHusA rpaduyeckon Gubnuotekn Plotly gna Buayanmsauum cTaTUCTUYECKUX [OaHHbIX B
KOHTekcTe BusHec-aHanmsa:

Kenc 1

Kenc 2

Kenc 3

JlabopamopHasi paboma Ne 6



https://rosstat.gov.ru/

MoaroToBka TabnMYHbLIX AaHHbLIX Nepea obyyeHUuemMm moaenen

1. CkauaiiTe OaHHble ¢ caiiTa PocctaTta https://rosstat.gov.ru/ (npu xenaHuvM MoOXHO UCMOMb30BaThb Apyrue
NCXOOHbIE OaHHbIE).

2. Vcnonb3ysi meTogpl read, 3arpysuTe AaHHble B gatadppeinm (Mpy HEOOXOAMMOCTU UCMONb3ynTe napaMeTp
encoding="cp1251’ onsa Bbibopa KOANPOBKN OAHHbIX).

3. TlpoaHanuaupyiTe CTpykTypy OaTadperma. [Npu HeobxoaMmocTn u3MeHuTe/yganute CTpoku/cTonoubl/
WHOEKCHI.

4. T[poaHanuanpywTte OTCyTCTBYIOLUME 3HAYEHUS, OBOCHYITE 1 BbIBepuTe MeToq 3anosfiIHEHMS OTCYTCTBYHOLLNX
3HayeHun. 3anonHuTe OTCYTCTBYIOLME 3HAYEHMS.

5. TllpoaHanuanpynte AaHHble B paTtadperime — npoBeauTe CcTaHOapTu3aumio/HOpManusauuio YUCIoBbIX
OaHHbIX, KOOMPOBaHWE KaTeropuarnbHbix npu3HakoB. O6ocHynTe BbIGOP onpeaeneHHOro metoaa.

6. Vicnonb3yss cBOAHble M nepekpecTHble Tabnuvubl, NpoBeauTe aHanu3 nokasatene c pas3busBkon Mo
permoHam/rogam.

JlabopamopHast paboma Ne 7

Knaccuyeckue ML-anroputmbl Ans TabnUYHbIX AaHHbIX

Anpobupyrite anroputmbl: [lepeBbs peleHni u criydarHbli nec. Metoa onopHeix Bektopos (SVM). 'pagneHTHbIN
ByctuHr (XGBoost, CatBoost, LightGBM).

HaniTte oueHky knaccuyeckmx ML-anropyutMoB — o6nacTb NpUMeHeHns, 3 (EKTUBHOCTb, OrpaHnyeHns
NCMNONb30BaHus.

JlabopamopHasi paboma Ne 8

HenpoceTteBble MeTOoAbl 06PabOTKM 3IKOHOMUYECKOM MH(hopMaLMm

U3yunte apxmntekTypbl MHOrOCMOMHbIX nepuenTpoHoB (MLP) — 6asoBoro Tvna HempoceTen ansg TabnunyHbix
OaHHbIX.

AnpobupyiiTe Nnpumepbl pearnbHbiX 3agad.

CpaBHuTe HenpoceTn ¢ knaccmdeckummn ML-mogensimu.

JlabopamopHasi paboma Ne 9

AUTOML - aBTOMaTM3auus paboTbl ¢ Mogensimm

ABTOMaTM3auus npouecca Bolbopa, HAaCTPOMKN 1 0BydYeHus Mmogenen mawnmHHOro obyyeHus. 3agayu, peaemble
AutoML.

AutoKeras — UHCTPYMEHT Ans aBTOMaTUYECKOro NOCTPOEHUSA HENPOCETEN.

H20.ai — mowHasa 6ubnmoteka ansa AutoML.

OuenwnTte npemmylecTsa u orpaHnyeHns AutoML-pelueHni.

20.2. NMpomexyTo4yHaa aTrectauums

[ns oueHnBaHuA pe3dynbTaToB 0ByYeHUs Ha 3a4eTe UCMOoNb3YTCA cneayoLme nokasaTenu:

1) 3HaHWe yyebHOro matepuana v BrnageHve NnoHATUAHBIM annapaTom ONMCaHUSA 3KOHOMUYECKUX
npoLLeccoB NOCPeACTBOM COCTaBNEHNSA anropuTMOB UX (PYHKLMOHNPOBAHUS;

2) yMeHVe aHann3MpoBaTb MHOrOMepPHbIE JaHHbIE N NPeoaoneBaThb BblYUCNIUTENbHbLIE NPO6NeMbl,
CBSI3aHHbIE C BbICOKOW Pa3MepPHOCTbIO AaHHbIX;

3) BnageHwe HaBblkamMu MCNonb3oBaHuA Gubnuotek a3sbika Python ana noctpoeHus cuctem,
oby4yatoLumxcs no npeueneHTam

4) BNnageHve HaBblkaMu MOCTPOEHUSA U MPOBEPKN KavyecTBa Moaenemn npuKnagHbiX 3KOHOMUYECKUX
3agav;

5) BNnageHve HaBblkaMu MHTepnpeTaLmmn NosyyYeHHbIX pe3ynbTaToB B TEPMUHAX SKOHOMUYECKOro
aHanusa n MoAenupoBaHns C LIENbIO NOMyYeHUs HOBbIX 3HAHWIA 1 BbIBOOOB.

Ans oueHuBaHWs pes3ynbTaTtoB OOyYeHUss Ha 3adveTe ucnonb3dyetcs 2-6annbHas LWKana:
«3a4YTEHO», KHE3AYTEHOY.

[na nonyyeHusi 3adyeta obGy4varoMECss OOMKHbI BbINOMHUTL BCe nabopaTopHble paboTbl U
OTYNTATLCH MO HUM.

Kputepun oueHku:


https://rosstat.gov.ru/

OLEHKa «3a4TeHO» BbICTaBnsieTcd, ecnu oby4darowmncsa BoeiNONHUN Bce nabopaTtopHble paboThl,
TeMy 3adaHui packpblil B MOSTHOM ob6beme, npu 3TOM caenan BbiBOAbl MO nabopaTopHon paboTte ¢
[OCTaTOYHOW apryMeHTaumen.,

OLeHKa «He3a4TeHO» BbICTaBnseTCA, ecnu obyyatowmincs BobinonHun meHee 80% nabopaTopHbIX
paboT n/vnu Tema 3agaHvii He packpbiTa, apryMmeHTaumsi oTCyTCTBYeET.

MpomexyToyHas aTTrectauusa ¢ npumeHeHnem JOT

1. TpomexyTodHaa aTTrectaumsi C MNPUMEHEHUEM SfIEKTPOHHOrO O0O0YyYeHUsi, AUCTaHLMOHHbIX
obpasoBaTenbHbIX TexHonornn (ganee — 30, OOT) npoBoguTCcA B pamkax 3JIEKTPOHHOrO Kypca,
pa3meLleHHoro B QNOC (obpasoBaTtenbHbl nopTan «ANeKTpoHHbIN yHMBepcuTeT BIY» (LMS Moodle,
https://edu.vsu.ru/)).

2. NpomexyTovHast aTTecTaums oby4daroLmMxcsi OCyLeCcTBNSeTCs B hopme 3adeTa.

3. Ob6yvatowmecs, nNpoxoasime NPOMEXyTouHylo aTTectaumio ¢ npumeHeHnem [OOT, OOMmKHbI
pacnonaratb TEXHUYECKUMU CPEeACTBaMM M MporpamMmmMHbIM obecnevyeHnem, no3Bonawmm obecneumnTb
npouenypbl attectaumm. OGy4yaloWMINCa CaMOCTOATENBHO obecneynBaeT BbINOSIHEHNE HEOOXOANMbIX
TEXHUYECKNX TpeboBaHUM Ans  NPOBEAEHUS NPOMEXYTOYHOW aTtTectauum C  NPUMEHEHMEM
ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOMNNA.

4. NpeHTndukaums nnYHOCTM oby4varowerocs npuv MPOXOXAEHMM MNPOMEXYTOYHOM aTTecTaumm
obecneymBaeTcsi NOCPEACTBOM WCMOSb30OBAHNA KaXKAbIM OOy4YaloMMCs MHOMBUAYANbHOIO JformHa u
naponsi Npu BXoae B NIMYHbIN KabuHeT, pa3melleHHbin B QVOC BI'Y.

20.3. TecTtoBbIe 3agaHuA

MNMepeyeHb BonpocoB Ansi npoBepkn cchopmmpoBaHHocT kKomneteHuum MNK-2:

TeCTOBble 3a4aHNA (OTKDbITOFO TnMNna cpeagHero YpoBHA CJ'IO)KHOCTVI)Z
1. Kak umeHyrTcs cton6ubl B gatacdpenme?

df = pd.DataFrame([10, 20, 30, 40],
columns=[ "' Lenbie '],
index=['a"‘b"lcl,'d‘])
2. Kak nmeHyloTCs CTPOKM B gaTtadpenme?
index=['a"‘b"lcl"d‘])
3. Kak BbiBecTH uMeHa cTpok/cton6uoB gatadpenma?

df.index
df.columns

4. Kak BbiBecTU 3Ha4eHue (s1) onpeaeneHHON CTPOKU (CTPOK) NO Ha3BaHUIO CTPOKMU (MHAEKCY -
Ha3BaHU0)?

df.loc[['a’, 'c "]

5. Kak BbiBeCcTM 3HauyeHue (A1) onpeneneHHON CTPOKU (CTPOK) No nHaekcy (Homepy) ctpokn? B yem
otnnyue metogos loc uniloc

df . iloc[l:3]
6. Kak gob6aBuTb HOBbIN cTONGew B aatacppenm?
df[' Umena '] = pd.DataFrame(['UB ', ' Cangpa ', ' Jlunnn',
'"Tenpn '], index=['d"',"a"','b"',"'c"])
unm

df[ ' BewectBeHHble '] = (1.5, 2.5, 3.5, 4.5)

7. Kak go6aBuTb gaHHble B gatacdpenm?



df.append({'Llensie: 108, 'BellectBeHHble”: 5.75,'mena’: 'Oxun'}, ignore_index=True)

C UFHOPUPOBaHNEM MHOEKCOB-HAUMEHOBAHWIN CTPOK

WNn C COXpaHeHNeM MHOEKCOB-HAaUMEHOBaHWI CTPOK

df = df.append(pd.DataFrane({'Uenbie": 100, 'BewecTtBeHHble":5.75, 'ImeHa'": '[xnn'},
index=["y"]))

unm

df = df.append(pd.DataFrame({'UmeHa’"; 'TIns'}, index=['z',]),sort=False)

8. Kak BbiBecTu TUNbI AaHHbIX CTONOLOB gatadpenma?
df.dtypes
9. Kak BblunMcnsioTca ctatucTtuyeckue pyHkuum B gatacdpenme

df[ [ Uenble ', ' BewecTBeHHble ' ]].mean()
df[[' Uenvble ', ' BewecTtBeHHble '] ]. std()

10. Kak maccuB uncen npeo6pasoBaTb B gatadpenm?

a = np.random.standard_normal((9, 4 ))
df = pd . DataFrame (a)

11. Kak 3agaTb nmeHa ctonéuosB gatacgppenma?
df.columns = N1'," N2', " N3', " N4']
12. Kak ucnonb3oBaTb 3HauYeHue gara/BpemMsi B KauecTBe MHOEKCOB patacgpenma?

dates = pd.date_range('2019- 1- 1', periods=9, freq='M ')
df . index = dates

13. [ina 4yero ucnonb3yroTca metoabl metoabl info() n describe() ?

info() nomoraeT nony4nTb KpaTKyt 1 CYMMapHYH CBOAKY O AaHHbIX, a describe() — nony4nTb OCHOBHbIE
CTaTUCTMYECKME XapaKTEPUCTUKM MO KAKOOMY YMCIIOBOMY MPU3HAKY.

14. Kak 3anucaTb (pyHKLMIO BbIYMCIIEHUS CPpeaHero Ana cronbua v ans cTpokn?

df.mean() wnm df.mean(axis=0) gns cton6ua
df.mean(axis=1) ana cTpoku

15. Kakue 6ubnnoTekm ncnonb3yrOTCcA Ans Budyanusauum gatacgppenma?

from pylab import plt, mpl

plt.style . use( 'seaborn ')

mpl . rcParams|[ ' font. family ' ] ="' serif '

Y%matplotlib inline

df . cumsum( ) . plot(lw=2.0, figsize=( 10, 6) );
cumsum( ) — pyHKUMS AN BbIYMCIIEHNS CYMbl C HAKOMMIEHVEM
[MocTpoeHune rmctorpammel
df . plot. bar(figsize=(10, 6), rot=15);
# df . plot( kind="bar"', figsize=( 10,6 ))
lMocTpoeHme rmctorpammbl ¢ noMoLlbo MeToaa plot.bar () nnm
AnbTepHaTUBHbIN CUHTAKCUC: yKazaHue Tuna anarpammel (napameTp kind) B meToge plot( ).

16. Kak cooTHocATca o6bekTbl DataFrame u Series ?

O6wekTbl DataFrame u Series B 6ubnmoTteke Pandas cooTHOCATCS cneayowmnm obpasom:

e Series — 3T0 O4HOMEPHbIN MaccuB, CNOCOBHbLIN XpaHUTb 3Ha4YeHus noboro Tuna. Mo ceoen cTpykType
HaMOMMHAET CrOBapb: KAXXAOMY 3HAYEHUIO MPUCBaMBaETCA MeTKa (MHAEKC), KoTopas MOXeT ObITb Kak
YUCFIOM, TaK U CTPOKOM.

e DataFrame — gBymepHas Tabnvua, B KOTOPOW CTPOKM M CTONGLbI MMetoT MMeHa. Kaxabin ctonbey, — 370
0OBEKT Knacca Series, a camu JaHHble YA06HO opraHn3oBaHbl AN aHanmsa 1 npeobpasoBaHUii.
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