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YdacTHUKaAM  KOMAHJHOIO — IMPAaKTUYECKOrOo Typa Ipejyjiaraercsa  pas3paborarh
IIOJTHOCTBIO 3aBEpIIEHHOe Web-TIpUjIoyKeHne Ha, s3bIKe IIporpaMmupoBanus Python st
MIOCTPOEHUS OINTUMAJILHOTO TOPTdeEIsd IMEeHHBIX OyMar 1Mo MOJIE/N BJIOYKEHUsT WHBECTUTTHI
aMEepPUKaHCKOI'0 9KOHOMUCTa, Jaypeata Hobemepckoit npemuu 'appu Mapkosuriia.

CroxkeT 3aJiaun

DUHAHCOBBINI PHIHOK — CJIOXKHAS CUCTeMa, TPeOYIOoIas JJisi TPAMOTHOTO HCIIOIb30Ba-
HHUS BCEX €ro BO3MOXKHOCTEHl NPUHATUA MHOXKECTBA peIleHnuil, — OT OolpeJleeHus
ONITUMAJIbHOI MPONOPIMK J0Jell pacupee/ieHnsd BKJIAJIbIBAEMbIX CYMM MeEXKJy JOCTYII-
HBIM HA0OPOM (POHJIOBBIX aKTHUBOB JIO X€JIXKHPOBAHUSA MOPT(ETbHBIX WHBECTUITMOHHBIX
pUCKOB. B ycoBHaX HaHIeMHWITHBIX HATPY30K PACTET WHTEPEC POCCHUCKUX TPaykJaH K
JUBepCHUKAIINN CBOUX HAKOILIEHU, B TOM YHCJIE C UCIOJb30BAaHNEM WHBECTUIIMOHHBIX
web-nipuioxkenuii. VHBecTUIIMOHHBIE NPUJIOXKEHUS JTAI0T BO3MOYKHOCTH TI0JIb30BATEISIM
CAMOCTOSITEJILHO Oe3 OPOKEPOB OIPEIEIATh CTPATETUI0 U CBOOOIHO BHIOUPATH UHCTPYMEH-
ThI UHBECTUIINIA. B 3TO#l ¢BA3M MEPCIEKTUBHBIM ABJI€TCHA pa3paboTKa MPUIOXKEHUI, KO-
TOPbIE MTO3BOJIIOT TTOCTPOUTH BEPOATHOCTHBIE PACIIPE/IE/IEHIA K HAOJIIOIaeMbIM JTAHHBIM
0 JIOXOJHOCTSIX IIPEJIITOIAaraeMoro MHBECTUIIMOHHOIO TOPTdENs U OIpPeIe/IuTh HanboJsiee
1eJ1Iecoobpa3Hoe HaIlpABJICHIEe NHBECTUIIMOHHOTO BJIOXKeHUs. Takne web-TIpuIoyKeHns Mo-
I'YyT OBITh OYeHb 3DPEKTUBHBI B ITIOUCKE BEPOATHOCTHBIX CBA3EH MKy OUPIKEBBIMU TU-
KepaMy U IPOTHO3aMU BEKTOPOB JIBUKEHUSI KOTUPOBOK aKITUA.

Tpe6OBaHI/Iﬂ K KOMaHJd€ U KOMIIETEHIIUAM YyHYaCTHUKOB

KosmruecTBO y9acTHUKOB B KoMaHIe: 3—4.

e HKeHep-IIpOrpaMMUCT U OJITHOBPEMEHHO TTPOJIZKEKT-MEHE/IZKED, PEATM3YIONIHIT ITap-
CUHT JIAHHBIX, UX IIPEeI00pabOTKYy, MaTeMaTu4decKyio Mojeab ['appu Mapkosuna s
dopmMupoBaHUs MHBECTUIIMOHHOTO TTOPT@EJIst M KOHTPOJUPYIONIUI BECH TTPOEKT.

e llmxenep-niporpaMMucT, BeioiHAONmi backend-pazpaboTky web-nipuioxkenus, B
ToM umucyie ero b/I.

e llmxenep-niporpaMMucT,  BbIIoJHAIONMI  frontend-paszpaborky — uHTepdeiica
web-niputozkeHus.

e DevOps-umkenep, peayusyomuii deploy mpusozkeHus.

JIJIs1 yCHenHoro BBITOTHEHN KOMAHIHOTO Typa YIaCTHUKH KOMAH]Ibl JTOJXKHBI 00J1a-
JIaTh CJACIYIONUMEA KOMIIETEHITSIMU:

e Ga3zoBbiil ypoBenb 3Hanus ZI1 Python;

® JIOHMMaHUe IIPpoIecCa ITapCuHI'a Pa3/JIMYHbIX JaHHBIX C HECKOJIbKNX CcaliTOB B pexKumMme
PEaJIbHOI'O BPEMEHU;



e mHajmune ymennit paborer ¢ BJI PostgreSQL;

® TIOHMMAHUE IPOoIecca MpeIoOpaboOTKM U OYUCTKU JAHHBIX U HAJIMIUE YMEeHU pabo-
1ol ¢ ObubsmoTekoit Al Python pandas;

e moHmMaHuUe mporecca frontend-pazpaboTkn web-TIpUIOKeHnsT 1 HaJIUYIne yMeHUi
paboThel ¢ dpeiiMmBopkoM Streamlit;

e noHmManue mporecca backend-pazpaboTku web-TpuIoKeHUS U HAJIUIUE yMEHUI,
HABBIKOB paboTsl ¢ dpeitmBopkamu All Python NumPy, SymPy, SciPy;

® JIOHUMaHUue

IIpoIecca BHENTHEI'0  Pa3BEPTHIBAHUS

(deploy) paspaboranuoro

web-TipuiozKeHus, HaJMdre yMeHUil, HABBIKOB PaboThl ¢ KoHTelinepom Docker u

penozutopuem GitHub.

ObGopyaoBaHnne m IIporpaMMHOe obecredeHne

st perteHnsi KOMaHIHON MHXKEHEPHON 3a/1a91 yIacTHUKAM HEOOXO/IUM KOMITBIOTEP-
HBII KJIACC CO CJIEIYIONMMMI MUHUMAJILHBIME XapaKTepucTukamu. KoMibioTepsr:

e oneparuBHas naMATh He MerHee 4 Gb;

e IIpoIeccop He MeHee deM Ha 2 sijpa u JacToroil He meree 1,6 Ghz;

e 00bEM TAMATH BUICOKAPTHI HE MeHee 512 Mb;

e kécTKuil JucK Jir0060ro obbema (uHTepdeiic Sata);

e najuune Usb-pazbema Ha JIMIEBOH CTOPOHE CHCTEMHOTO 0JioKa (B BEpXHElH 4acTH);

e MbIIIb U KJIaBHATYpa J0JKHA ObITH Usb;

e MaroHajib MOHUTOpa He MeHee 17 JIONMOB, YKUJIKOKPUCTALIMIECKAST.

Cucremuoe I1O: OC Windows 10.0, maker MS Office, anruBupyc Kacnepckoro,
IporpaMMbl 3aIlUCH BUJEO ¢ 9Kpana, opay3sep: Google Chrome.

st pazpaboTKu web-1puioxKennst HeoObxouMo HaJimaue ciieayoriero 110:

Haunmenosanue

Onucanue

PyCharm IDE
https://www. jetbrains.
com/pycharm/download

Pycharm — wmnrepakTuBHas cpeja kommnanuu Jetbrains
s Hanncanus koja Ha AIl Python IDE, nospossrornias
IIpOrpaMMUpPOBaTh B Hanboiee KoM(MOPTHOI cpejie paspa-
OoTUnNKa

Jupyter Notebook 2
https://jupyter.org/in
stall

Jupyter Notebook — wunHTepakTuBHAs cpeja, KOTOpas
MOZKET 6bITb HCIIOJIb30BaHa KaK aJIbTepHaTUuBHad IJId Pa-

6otsl ¢ AII Python

Pip Package 3
https://pip.pypa.io/en
/stable/cli/pip_downl
oad/

PIP ucnonb3yercs jjist ObICTPOil yCTaAaHOBKH JIIOOOIO TTaKe-
Ta Python c yiérkoit pyukiumeir nmoucka

BJI PostgreSQL
https://www.postgresql
.org/download/

Ucnonb3yercs jyist XpaHeHUs JTAHHBIX JI0 W MOC/IE TIPEJIO-
OpabOTKU U OUUCTKHU

OpeiimBopk Streamlit
https://pypi.org/proje
ct/streamlit/

Ucnonb3yercs frontend-pazpaborku

web-Tpu1oKeHust

ISt



https://www.jetbrains.com/pycharm/download
https://www.jetbrains.com/pycharm/download
https://jupyter.org/install
https://jupyter.org/install
https://pip.pypa.io/en/stable/cli/pip_download/
https://pip.pypa.io/en/stable/cli/pip_download/
https://pip.pypa.io/en/stable/cli/pip_download/
https://www.postgresql.org/download/
https://www.postgresql.org/download/
https://pypi.org/project/streamlit/
https://pypi.org/project/streamlit/

HaumenoBanue Omnucanne

bubanoreka HAIl Python | Mcnonbsyercs s npeaoObpaboTKi U OUUCTKA JIAHHBIX
pandas
https://pandas.pydata.
org/

OpeiimBopku Il Python | Ucnonb3yroTes ji1s BBITOJTHEHUS BHIYUC/ICHNH HaJ MATPHU-
NumPy, MathPlotLib IIaMU JJAHHDBIX Y BU3yaJIU3allUU [OJIyYCHHDLIX PE3YJIbTaTOB
https://numpy.org/inst
all/
https://pypi.org/proje
ct/matplotlib/
OpeiimBopku Il Python | /lis pernennsi BBIMUCIUTEIBHBIX 3a/a4 110 Mojien ['appu
SymPy, SciPy Mapxkosuria

https://pypi.org/proje
ct/sympy/
https://scipy.org/inst
all/

@peiimBopk Docker Ncnonb3yercsa na srane deploy mpuioxkenus
https://www.docker.com
/products/docker-deskt
op/

Penozuropnit GitHub Ucnionb3yercs i myOIuKaIuy KoJla U OJIJIEPsKKH KOH-
TPOJIdA Bepcuit

Onucanue 3aa4n

Paspaborars web-npunoxkenne na Il Python g mocrpoenus onruMabHOTO
nopTdelist eHHbIX Oymar 1o mozenn Iappu Mapkopuiia.

C 9T0i 1eJIbIO BBITIOJIHATE CJIeIYIONINE ITallbl, KAXK bl 13 KOTOPBIX /10JI12KeH ObITH
peasin3oBaH (pYyHKIIMOHAJIBHO B BHU/E OTAEJbHOI MOANPOrpaMMbl UJIA MOJTYJIS.

Iman 1

Paspaborars mapcep i 3anmcu UCTOPUYECKUX — 3& 1 1oy — OMPKEBBIX TUKEPOB C
web-pecypca, a umenno akiuu 1 yposas ¢ Mockosekast Bupxka/Bupxkesas undopmarust
(moex.com) B hopMaTe .CSV B CO3IAHHYIO MOJIB30BATENIbCKYO 6a3y JaHHbIX PostgreSQL.
Baza mannbix PostgreSQL mo/mkHa mMomIepKUBaTh PETMCTPAIIAI0 W ABTOPU3AIIUIO TTOJTh-
30BaTeseil, a TakxkKe obeCrevnBaTh MEXaHW3M BBOJIAa/BBIBOJIA aKTyaJIbHbIX TUKEPOB GUp-
JKEBDBIX JIAHHBIX.

Iman 2

[Ipoussectn, ucnob3ysa oudmoreky Il Python pandas, npenobpaboTKy mosrydeH-
HBIX B IIpoIecce MapcuHra ¢ cafita (pMHAHCOBBIX JIAHHDBIX: 3aIIOJHEHUE IPOIYCKOB, KOP-
peKImst BEIOPOCOB, coxpaHuTh obpaboranubie nanubie B B/l PostgreSQL.


https://pandas.pydata.org/
https://pandas.pydata.org/
https://numpy.org/install/
https://numpy.org/install/
https://pypi.org/project/matplotlib/
https://pypi.org/project/matplotlib/
https://pypi.org/project/sympy/
https://pypi.org/project/sympy/
https://scipy.org/install/
https://scipy.org/install/
https://www.docker.com/products/docker-desktop/
https://www.docker.com/products/docker-desktop/
https://www.docker.com/products/docker-desktop/
moex.com

Iman 3

Ucnonn3ys dpeitmBopk Streamlit, npoussectn frontend-paspabdorky web-nipuiozxkenus
B BHUJIE aHAJIOTa POOO-KOHCY/IHBTAHTA ¢ BO3MOYKHOCTHIO AllPUOPHOTO OIPEIe/IeHUsT KPUTe-
pHUEB TApCUHTA U BU3YAJIM3aI[UU BHIODAHHBIX C CATa JAHHBIX.

Iman 4

PeamzoBars backend-dynknum web-nipuiozkenns B Bujie TOCTPOEHUS ONTUMAILHOTO
MHBECTUIIMOHHOTO TopTdesst akmuit (hoHI0BOrO pblHKa 10 Mojenaun ['appum Mapkosuiia,
ucnosib3ys dpeitmopku Il Python NumPy, SymPy, SciPy.

Iman 5

Bremosiauts deploy paspaborannoro web-nipuiokenus, ynakoBaB €ro B KOHTEHeD
Docker n crenars nmybmmkarmio mpoekTta B penosuropun GitHub.

Cucrema orneHUBaHUS

CraBaeMblIil JIjist OIEHKHU SKCIIEPTHBIM KIOPU TTOJTHOCTBIO 3aBEPIIEHHBIN TPOEKT JI0JI-
JKeH cojiep:KaTh 7 (ceMb) apredakToB B BHJIE 9JIEKTPOHHBIX (DailIoOBbIX JTOKYMEHTOB:

1. JIuctuHr mporpaMMbl Iapcepa JaHHbIX.

2. JlucTuHr IporpaMMbI JIJIS CO3/IaHUs OJIb30BATEIbCKOM 0a3bl JaHHBIX PostgreSQL,
perucTpanuy W aBTOPW3AllMU  [OJIb30BaTeseil, obecliedeHns  MeXaHU3Ma
BBOJIa,/ BBIBOJIA.

3. @aits1 ¢ BBIBOJOM AKTyaJbHBIX THKEPOB OmprkeBbix daHHbIX n3 BJI PostgreSQL
rocJjie uxX 1npegoopaboOTK U OIUCTKA.

4. JlucTuHT TIpOrpaMMbl, peajusyiomieii nurepdeiic B3anMoIeHCTBUA ¢ MOJIb30BaTe-
JieM web-IpuioyKeHusi B BUJie poOO-KOHCYJIBTAHTA, ¢ BO3MOXKHOCTBIO OIIPeIeIeHUsT
KPUTEPUEB MMapCUHTa U BU3YAJIU3AIM BHIOPAHHBIX C caiiTa JTaHHbBIX.

5. JlucTuHr mporpaMMb Jijis TOCTPOEHUS ONTUMAJIHLHOTO HHBECTUIIMOHHOTO TTOPTdeist
aKIuit poHI0BOr0 phIHKa 110 Mojeau ['appu Mapkosuria.

6. Jluctunr nporpammbl, obecrieunBarorieit deploy paszpaborannoro web-npuioxkenust
gepe3 konteitnep Docker ¢ mnpuiaraemoii B JUCTHHTE CCBLIKOM Ha ITyOJIUKAIUIO
npoekTa B periozuropun GitHub.

7. PowerPoint-nipesenranus npoekra, BKIOUaomas B cebst b (I4Th) caiios:

7.1. HazBaHMe Web-TIPUJIOKEHHUS U COCTaB KOMAHIbI ¢ PACIIN(POBKOI KOMaHTHBIX
poJieit;

7.2. mepedeHb OJIOKOB web-IIpuitoxkeHnst, KOTOPhIE ITOJTHOCTHIO OBbLIN pean30BaHbI
KOMaHJIOl 1 OJIOKOB, KOTOPbIe KOMAaH/Ia He yCIlejia PeaJn30BaTh;

7.3. Busyanuzanuio paboTbl WHTepdeiica B3aUMOJIENWCTBUS C IIOJTb30BATEIEM
web-tnipusiozkenust B Buje poO0-KOHCYJILTaHTa;

7.4. BU3yaJM3aIMIO TIOCTPOEHUS ONTUMAJHLHOIO WHBECTUIIMOHHOTO TOpTdessd
aKknuit poHI0BOro phiHKa 110 Mojesu ['appu Mapkosuria;

7.5. pesyabrarel deploy paszpadoranHoro web-npuiokeHus ¢ yKa3aHUEM CCHLIKI
Ha nybJsimkanuio npoekta B perrozuropun GitHub.



Komania-rmobemure b onpeieisieTcs SKCIEePpTHBIM YKIOPH 110 KAYeCTBY peain3alun 00o-
3HAYEHHBIX TanoB (uHaTLHON 3a1a4n (M. Onucanue 3a/1a41), a TaKzKe HAJITIUIO B CJIAH-
HOM IIPOEKTe yKa3aHHBIX Bbille apTedakToB. B vacrHocT, n3 100 6a/10B IPUCY 2K 1a€TCs:

e 0-15 GaytoB — 3a pa3paboTKy Iapcepa, a Tak:ke 3a 3P(OEeKTUBHOCTH MapCUHTA
JIAHHBIX;
e 0-10 6a/LI0B — 3a Ka4eCTBEHHYIO MPE00PadOTKY M OUUCTKY JIaHHBIX;

e (0-15 GaJToB — 3a Pas3spabOTKY I0IH30BATENILCKOI 0a3bl JaHHbIX PostgreSQL ¢ Bo3-
MOKHOCTBIO PEFUCTPAIINK U aBTOPU3AIIUN T10JIb30BaTeseil, obecieueHns MexXaHu3Ma,
BBO/Ia/ BBIBOJIA JIAHHBIX;

e 0-15 6ammoB — 3a frontend-paszpaboTKy web-IIpHUIOXKEeHNs, B TOM YHCJIE 38 peaJsi-
3a1uio nHTepdeiica podo-KOHCY/IHTaHTa;

e (15 6aJIOB — 3a KOPPEKTHYIO pean3alnio MaTeMaruieckoii moseau 'appu Map-
KOBHIIA,;

e 015 GayutoB — 3a JIeIJIoil Web-TIPpUJIOKEeHN, B TOM YHUCJIE 3 MyOJIMKAIAIO TTPOEKTA
B penosuropun GitHub;

e (0-15 6a/I0B — 3a KOHCTPYKTUBHYIO ITPE3EHTAIINIO Pa3Pab0OTAHHOI0 Web-ITpHIoKeHusI.
Sa WHIMBUya IbHBIN TIPEIMETHBIN TyP:

® YVYACTHUKU WHJIMBUJIYAJIHHOTO TpeJMeTHOTO Typa mnosaydaior 0-200 Gasuios, us
koTopbix: 0-100 GasoB 3a mnpeameTHbI Typ 1m0 Maremaruke u 0-100 OaJioB 3a
MpeJIMETHBINA TYp O HHMOPMATHKE.

HNToroselii 6a/11 yyacTHUKA paBeH:

Mamemamuxa x 15% + Ungopmamura x 15% + Komanonwvid 6aan x 70%.

Peirtenne 3ana4n

Permmenne 3aja4n nporpaMMHO TIOCTPOEHO B BHUJIE TIOCJIEIOBATEILHBIX BJIOXKEHHIT: OC-
HOBHOI'O MOJLyJ/Isi (JIMCTHHT main.py), MO/ pAcUéTa ONTUMAJbHBIX WHBECTUIIUIT 10 MO-
nesin Mapkosuna (JimeruHr Markowitz . py) U MOJLYJIst TIOJTy 9€HUsST MAKCHMAJIBHOTO JIOXOJIA
IPU MUHIMAJIHHO BO3MOXKHOM pucke (/mcTuHr optimizer.py). I[IpoBepka paborociocos-
HOCTH Pa3pabOTaHHBIX Web-TIPUIOXKEeHNI PON3BO/INIACH HA TECTOBOM IIPUMEpPe TapCUHTa,
JaHHbIxX ¢ ¢ Mockosekas Bupxka/Bupxkesas undopmarus (moex . com). Ilpu paspaborke
OBLITN MCIIOJIL30BaHbI cieytonme ¢ppeiimBopku fAII Python:

e numpypandas;

® CVXpY;

e streamlit;

e matplotlib;

e seaborn;

e psycopg2-binary;

e apimoex;

e PyPortfolioOpt.


moex.com

Tunosas cmpyxmypa npoexma web-npurodcenus

! [Go Build] (https://github.com/ulug/Emalak-invest/actions/workflows/docker-image.yml/
— badge.svg)

### CTpykTypa IpOeKTa

* config - Momynb Ona YTeHUS KOHQUIYpauUMOHHOTO ¢aiima

* mMoex - MOIYJNb MOJis NOJyYeHUS NaHHHX MOCKOBCKOW Oupxu depes <a
< href="https://pypi.org/project/apimoex/">API</a>

postgres - momymep mna paborn ¢ CYB]] PostgreSQL

config.json - ¢aiin rKoHQUTrypanuy IpoeKTa

Dockerfile - o¢aiinm mna cbopku Docker KoHTeliHepa

main.py - Todka Bxoza Frontend mpumoxenus

markowitz.py - peanusanus Momenu Mapkosuia

optimizer.py - omnTuMu3anus IOpThensa

* X X X X ¥

### COopka m 3alyCK IIPOEKTa
git clone https://github.com/ulug/Emalak-invest

<br>

cd Emalak-invest

<br>

docker build -t emalak .
<br>

docker run -p 28003:28003 emalak

### AnbTepHATUBHBI BapzaHT COODKE M 3aIycka

docker pull ghcr.io/ulug/emalak-invest:latest

<br>

docker run -p 28003:28003 ghcr.io/ulug/emalak-invest

#i## Web-IpuIoxeHue
http://92.100.158.108:28003/

### Docker KOHTeliHep
https://github.com/users/ulug/packages/container/package/emalak-invest

OcHosHOU noab3osamesbckuti Modyab web-npuaodcenus main.py

1 import streamlit as st

2 from postgres.storage import register, login

3 from markowitz import minimize_risk, maximize_return, getMaxReturn, getMinRisk,
— getStocksData, getMinReturn, getMaxRisk

import datetime

import pandas as pd

# hashed_passwords = stauth.Hasher(['abc', 'def']).generate()
st.set_page_config(page_icon=":money_with_wings:", page_title="EMALAK Invest",
< layout="centered", initial_sidebar_state="collapsed")

o N O Ot

10 def LogInClicked(username, password):

11 if login(username, password):

12 st.session_state['loggedIn'] = True

13 st.session_state['username'] = username
14 st.session_state['password'] = password
15 #print ('loggedIn')

16 else:

17 #st.session_state['loggedIn'] = False

18 st.error('HeBepHHil Iaposb WIX KUMA IOIb30BATENH')

19
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def

def

def

def

def

RegisterClicked(username, password):

if register(username, password):
st.session_state['loggedIn']
st.session_state['username'] = username
st.session_state['password'] = password
#print ('loggedIn')

else:
#st.session_state['loggedIn'] = False
st.error('HeBepH:i mapons WM UMS IIOJIb30BaTeNd')

True

goToRegistration():
st.session_state.status = 'register'

show_login_page():
if st.session_state['loggedIn'] == False and st.session_state.status ==
— 'login':

username = st.text_input(label="username", label_visibility='hidden',

— value="", placeholder="llus mombzoBaTens')
password = st.text_input(label="password", label_visibility='hidden',
— value="", type="password", placeholder="Ilapomus")
coll, col2 = st.columns(2)
with coll:
st.button("Bo#itu", on_click=lambda: LogInClicked(username, password))
with col2:

st.button("3apeructpuposarsca", on_click=lambda: goToRegistration())

LogQOutClicked():
st.session_state['loggedIn'] = False

show_main_page():
st.title('EMALAK Invest')
st.title('BmpascTByiiTe, ' + st.session_state['username'])
coll, col2 = st.columns([1,1,])
with coll:
fromDate = st.date_input('OTr', value=datetime.date(2018, 1, 1),
< min_value=datetime.date(2015, 1, 1))
with col2:
toDate = st.date_input('[lo', min_value=fromDate)
if ('stocks' not in st.session_state or 'fromDate' not in st.session_state or
< 'toDate' not in st.session_state) or (st.session_state.fromDate !=
— fromDate or st.session_state.toDate != toDate):
st.session_state.fromDate = fromDate
st.session_state.toDate toDate
st.session_state.stocks = getStocksData(start=fromDate, end=toDate)

Il

min_risk = float(getMinRisk(st.session_state.stocks)) * 100 + 0.005
max_risk = float(getMaxRisk(st.session_state.stocks)) * 100
st.session_state.max_risk = max_risk

st.session_state.min_risk = min_risk

st.session_state.target_risk = min_risk

max_return = float(getMaxReturn(st.session_state.stocks)) * 100 - 0.005
min_return = float(getMinReturn(st.session_state.stocks)) * 100 + 0.005
st.session_state.min_return = min_return
st.session_state.max_return = max_return
st.session_state.target_return = max_return

if 'max_risk' not in st.session_state or (st.session_state.fromDate !=

— fromDate or st.session_state.toDate != toDate):
min_risk = float(getMinRisk(st.session_state.stocks)) * 100 + 0.005
max_risk = float(getMaxRisk(st.session_state.stocks)) * 100
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st.session_state.max_risk

max_risk

st.session_state.min_risk = min_risk
if 'min_return' not in st.session_state or (st.session_state.fromDate !=
— fromDate or st.session_state.toDate != toDate):
max_return = float(getMaxReturn(st.session_state.stocks)) * 100 - 0.005

min_return

float(getMinReturn(st.session_state.stocks)) * 100 + 0.005

st.session_state.min_return = min_return

st.sessi
st.sessi

on_state.max_return = max_return
on_state.target_return = max_return

if 'target_risk' not in st.session_state or (st.session_state.fromDate !=

— fromDate
st.sessi

or st.session_state.toDate != toDate):
on_state.target_risk = st.session_state.min_risk

if 'target_return' not in st.session_state or (st.session_state.fromDate !=

— fromDate
st.sessi

profile = st
— pucra'l,

or st.session_state.toDate != toDate):
on_state.target_return = st.session_state.max_return

.radio('Nlpo¢pmns', ['Marcumusanus moxozHocTu', 'MunuMusanus
index = 0)

if profile == 'MakcuMuzamusa IOXONHOCTH':

st.s
—
—
—
elif profile
st.s
—
—

o
clicked = st

if clicked:
if p

elif

ession_state.target_risk = st.slider('MakcuvanbHei
puck',min_value=st.session_state.min_risk,
max_value=st.session_state.max_risk, step=0.01,
value=st.session_state.target_risk)

== 'MuHEMH3aNNA pHUCKA':

ession_state.target_return = st.slider('MunuManbaas
noxomuocTh' ,min_value=st.session_state.min_return,
max_value=st.session_state.max_return, step=0.01,
value=st.session_state.target_return)

.button('Pacuurars')

rofile == 'MarcuMum3amnus TOXOOHOCTH':
st.write('PacyeT MakcuMM3anuyu LOXONHOCTH IPY 3aLAHHOM PUCKE B
— {:10.2f}%..."' .format(st.session_state.target_risk))
port = maximize_return(stocks=st.session_state.stocks,
< target_risk=(st.session_state.target_risk / 100))
perf = port.portfolio_performance()
weights = port.clean_weights()
weights_cpy = weights.copy()
for key, value in weights_cpy.items():

if value <= 0:

del weights[key]

del weights_cpy
expected_annual_return = perf [0]
annual_risk = perf[1]
coll, col2 = st.columns(2)
coll.metric("JoxommocTs", "J.2f" 7, (expected_annual_return * 100)
o+ "M
col2.metric("Pucx", "%.2f" 7, (annual_risk * 100) + "%")
weights = pd.DataFrame(weights, columns=weights.keys(),
< index=["[lonz B moptdene (%)"]1)
st.table(weights)
profile == 'MunuMmsanusa pucka':
st.write('PacyeT MuHUMW3aIuM pPHUCKA IPY 33TAHHON HOXOLHOCTH B
— {:10.2f}%..."' .format(st.session_state.target_return))
port = minimize_risk(stocks=st.session_state.stocks,
< target_return=(st.session_state.target_return / 100))
perf = port.portfolio_performance()
weights = port.clean_weights()
weights_cpy = weights.copy()



117 for key, value in weights_cpy.items():

118 if value <= 0:

119 del weights [key]

120 del weights_cpy

121 expected_annual_return = perf [0]

122 annual_risk = perf[1]

123 coll, col2 = st.columns(2)

124 coll.metric("JoxomuocTs", "J,.2f" J, (expected_annual_return * 100)
A

125 col2.metric("Puck", "%.2f" % (annual_risk * 100) + "%")

126 weights = pd.DataFrame(weights, columns=weights.keys(Q),
— index=["Jlona B moprtdene (%)"]1)

127 st.table(weights)

128
120 def show_register_page():

130 if st.session_state['loggedIn'] == False and st.session_state.status ==
— 'register':
131 username = st.text_input(label="username", key="regusername",

— label_visibility='hidden', value="", placeholder="llma
< momb3oBaTens")
132 password = st.text_input(label="password",
— key="regpassword",label_visibility='hidden', value="",
< type="password", placeholder="Ilapons")
133 st.button("Baperucrpuposarsca', key="regbutton", on_click=lambda:
— RegisterClicked(username, password))
134
135
136 if 'loggedIn' not in st.session_state:

137 st.session_state['loggedIn'] = False

138 st.session_state.status = 'login'

139 show_login_page()

140 else:

141 if st.session_state['loggedIn']:

142 show_main_page ()

143 else:

144 if 'status' not in st.session_state:

145 st.session_state.status = 'login'

146 show_login_page ()

147 else:

148 if st.session_state.status == 'login':
149 show_login_page()

150 elif st.session_state.status == 'register':
151 show_register_page()

Bwidvigaemsili 8 main.py mModyas pacuéma onmumMaisbHuT UHBECNUUUT TLO MO-
deau Maprosuua Markowitz.py

-

import yfinance as yf

import numpy as np

import pandas as pd

from optimizer import Optimizer

from postgres.storage import load_ticker_history

# IMoayuerue OQHHLIT NO YeHaM aKyul

def getStocksData(start, end):
#tickers = ['LKOH.ME', 'GMKN.ME', 'DSKY.ME', 'NKNC.ME', 'MTSS.ME', 'IRAO.ME',
< 'SBER.ME', 'AFLT.ME']

10 #df_stocks= yf.download(tickers, start=start, end=end)['Adj Close']

11 #df_stocks.head()
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

35
36
37
38
39
40
41
42
43

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

#nullin_df = pd.DataFrame(df_stocks,columns=tickers)
#nullin_df.isnull().sum()
return load_ticker_history()

# Iloayuenue MuruManbHoz20 Ooxoda
def getMinReturn(stocks):
mu = get_mu(stocks)
sigma = get_sigma(stocks)
ef = Optimizer(mu, sigma, weight_bounds=(0,1))
ef .efficient_return(float(0))
return ef.portfolio_performance() [0]

# Iosyverue MAKCUMAAbHO 803MOKHO20 PUCKA NOpMPens
def getMaxRisk(stocks):
mu = get_mu(stocks)
sigma = get_sigma(stocks)
ef = Optimizer(mu, sigma, weight_bounds=(0,1))
ef .efficient_risk(float(1))
return ef.portfolio_performance() [1]

# TI'odosaa O0oxodHocme
def get_mu(prices):
frequency = 252 # TODO
if not isinstance(prices, pd.DataFrame):
print("prices are not in a dataframe")
prices = pd.DataFrame(prices)
returns = prices.pct_change() .dropna(how="all")
return (1 + returns).prod() ** (frequency / returns.count()) - 1

def _is_positive_semidefinite(matrix):

try:
# Significantly more efficient than checking eigenvalues
— (stackoverflow.com/questions/16266720)
np.linalg.cholesky(matrix + le-16 * np.eye(len(matrix)))
return True

except np.linalg.LinAlgError:
return False

def fix_nonpositive_semidefinite(matrix):
print('a')
if _is_positive_semidefinite(matrix):
return matrix
print('b")

# Eigendecomposition
q, V = np.linalg.eigh(matrix)

# Remove negative eigenvalues

q = np.where(q > 0, q, 0)

# Reconstruct matriz

fixed matrix = V | np.diag(q) @ V.T

if not _is_positive_semidefinite(fixed_matrix): # pragma: no cover
print("Could not fix matrix.")

# Rebuild labels 1f provided
if isinstance(matrix, pd.DataFrame):

tickers = matrix.index

return pd.DataFrame(fixed_matrix, index=tickers, columns=tickers)
else:
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71 return fixed_matrix

72

73 # Cov

74 def get_sigma(prices):

75 frequency = 252 # T0ODO

76 if not isinstance(prices, pd.DataFrame):

77 print("data is not in a dataframe")

78 prices = pd.DataFrame(prices)

79 returns = prices.pct_change() .dropna(how="all")

80 return fix_nonpositive_semidefinite(returns.cov() * frequency)

82 # Ilonyuenue MUHUMAALHO 803MOKHO20 DPUCKA NOPMPens
s3 def getMinRisk(stocks):

84 mu = get_mu(stocks)

85 sigma = get_sigma(stocks)

86 ef = Optimizer(mu, sigma, weight_bounds=(0,1))
87 ef .min_volatility()

88 return ef.portfolio_performance() [1]

90 # [loAYYerHUue MAKCUMAAbHO 803MOKHOZ0 PUCKA NOpMPens
91 def getMaxReturn(stocks):
92 return max(get_mu(stocks).values)

94 # MuHumanbHelll puck npu 3adarHoli 0oTodHoCMU
95 def minimize_risk(stocks, target_return: float):

96 mu = get_mu(stocks)

97 sigma = get_sigma(stocks)

98 ef = Optimizer (mu, sigma, weight_bounds=(0,1))
99 minrisk=ef.efficient_return(target_return)

100 return ef

101
102 # Makcumanbras 00ToOHOCMbL OAA 300QAHHO20 PUCKG
103 def maximize_return(stocks, target_risk: float):

104 mu = get_mu(stocks)

105 sigma = get_sigma(stocks)

106 ef = Optimizer(mu, sigma, weight_bounds=(0,1))
107 maxret=ef .efficient_risk(target_risk)

108 return ef

109

110 #port = minimize_risk(getStocksData(start='2018-01-01"', end='2020-12-31"'),
< target_return=0.25)

111 #pwt=port.clean_weights()

112 #print ("Weights", pwt)

113 #print ("Portfolio performance:")

114 #print (port.portfolio_performance())

Buwizvieaemuiti 8 Markowitz. py mModyas noayuerus MaxcumasbHo2o doxoda npu
MUHUMAADBHO B803MOHCHOM pucke optimizer.py

=

import collections

import copy

from collections.abc import Iterable
from typing import List

import numpy as np

import pandas as pd

import cvxpy as cp

import scipy.optimize as sco

© W N O s W N
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# Bblnykaaa ONMUMU3QUuuUA C CUTPY
class Optimizer():
def __init__(

self,
expected_returns,
cov_matrix,
weight_bounds=(0, 1),
solver_options=None,

self.cov_matrix = cov_matrix
self.expected_returns = expected_returns
self._max_return_value = None

if self.expected_returns is None:
num_assets = len(cov_matrix)

else:
num_assets = len(expected_returns)

if isinstance(expected_returns, pd.Series):
tickers = list(expected_returns.index)
elif isinstance(cov_matrix, pd.DataFrame) :
tickers = list(cov_matrix.columns)
else: # int labels
tickers = list(range(num_assets))
self.tickers = tickers

# Optimization variables

self .n_assets = len(tickers)

self._w = cp.Variable(len(tickers))
self._objective = None
self._additional_objectives = []
self._constraints = []

self._lower_bounds = None

self._upper_bounds = None

self._opt = None

self._solver = None

self._solver_options = solver_options if solver_options else {}
self._map_bounds_to_constraints(weight_bounds)

def clean_weights(self, cutoff=0.01, rounding=5):
clean_weights = self.weights.copy()
clean_weights[np.abs(clean_weights) < cutoff] = 0
if rounding is not None:
clean_weights = np.round(clean_weights, rounding)

return self._make_output_weights(clean_weights)

def _make_output_weights(self, weights=None):
if weights is None:
weights = self.weights
return collections.OrderedDict(zip(self.tickers, weights))

def _solve_cvxpy_opt_problem(self):
try:
if self._opt is None:

self._opt = cp.Problem(cp.Minimize(self._objective),
<« self._constraints)
self._initial_objective = self._objective.id
self._initial_constraint_ids = {const.id for const in
— self._constraints}
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69 self._opt.solve(

70 solver=self._solver, verbose=False, **self._solver_options

71 )

72

73 except (TypeError, cp.DCPError) as e:

74 raise e

75 self .weights = self._w.value.round(16) + 0.0 # +0.0 removes signed zero

76 return self._make_output_weights()

77

78 def add_constraint(self, new_constraint):

79 self._constraints.append(new_constraint(self._w))

80

81 def min_volatility(self):

82 self._objective = portfolio_variance(

83 self._w, self.cov_matrix

84 )

85 for obj in self._additional_objectives:

86 self._objective += obj

87

88 self.add_constraint(lambda w: cp.sum(w) == 1)

89 return self._solve_cvxpy_opt_problem()

90

91 def _max_return(self, return_value=True):

92 self._objective = portfolio_return(

93 self._w, self.expected_returns

94 )

95

96 self.add_constraint(lambda w: cp.sum(w) == 1)

97

98 res = self._solve_cvxpy_opt_problem()

99

100 if return_value:

101 return -self._opt.value

102 else:

103 return res

104

105 def is_parameter_defined(self, parameter_name: str) -> bool:

106 is_defined = False

107 objective_and_constraints = (

108 self._constraints + [self._objective]

109 if self._objective is not None

110 else self._constraints

111 )

112 for expr in objective_and_constraints:

113 params = [

114 arg for arg in _get_all_args(expr) if isinstance(arg,

< cp.Parameter)

115 ]

116 for param in params:

117 if param.name() == parameter_name and not is_defined:

118 is_defined = True

119 return is_defined

120

121 def efficient_risk(self, target_volatility):

122 if not isinstance(target_volatility, (float, int)) or target_volatility <
— 0:

123 raise ValueError("3agmamunii puck momxeH 6urh float um >= 0")

124

125 global_min_volatility = np.sqrt(l /

— np.sum(np.linalg.pinv(self.cov_matrix)))



126

127 if target_volatility < global_min_volatility:

128 raise ValueError ("Munumanbusiii puck paser {:.3f}. HcmomesyiiTe 6ozee
< BhicOruN 3amanHbi puck'.format(global_min_volatility))

129

130 update_existing_parameter = self.is_parameter_defined("target_variance")
131 if update_existing_parameter:

132 self .update_parameter_value("target_variance", target_volatility#**2)
133 else:

134 self._objective = portfolio_return(

135 self._w, self.expected_returns

136 )

137 variance = portfolio_variance(self._w, self.cov_matrix)

138

139 for obj in self._additional_objectives:

140 self._objective += obj

141

142 target_variance = cp.Parameter(

143 name="target_variance", value=target_volatility+*#*2, nonneg=True
144 )

145 self.add_constraint(lambda _: variance <= target_variance)

146 self.add_constraint(lambda w: cp.sum(w) == 1)

147 return self._solve_cvxpy_opt_problem()

148

149 def efficient_return(self, target_return):

150 if not isinstance(target_return, float):

151 raise ValueError("3amanHas [OXOIHOCTHL mOJXHA 6mThL float')

152 if not self._max_return_value:

153 a = self.deepcopy()

154 self._max_return_value = a._max_return()

155 if target_return > self._max_return_value:

156 raise ValueError("3amaEHas IOXOZHOCTH MOJIXHA OHTHL MEHbIE UeM

< MaKCHUMaJlbHO BO3MOXHas'")

158 update_existing_parameter = self.is_parameter_defined("target_return")
159 if update_existing_parameter:
160 self._validate_market_neutral()
161 self .update_parameter_value("target_return", target_return)
162 else:
163 self._objective = portfolio_variance(
164 self._w, self.cov_matrix
165 )
166 ret = portfolio_return(
167 self._w, self.expected_returns, negative=False
168 )
169
170 for obj in self._additional_objectives:
171 self._objective += obj
172
173 target_return_par = cp.Parameter (name="target_return",
— value=target_return)
174 self.add_constraint(lambda _: ret >= target_return_par)
175 self.add_constraint(lambda w: cp.sum(w) == 1)
176 return self._solve_cvxpy_opt_problem()
177
178 def _map_bounds_to_constraints(self, test_bounds):
179 # If 2t is a collection with the right length, assume they are all bounds.
180 if len(test_bounds) == self.n_assets and not isinstance(
181 test_bounds[0], (float, int)

182 ):



184
185
186
187
188
189
190
191
192
193
194
195

197
198
199
200
201
202
203
204
205
206
207

208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229

230
231
232
233
234
235
236
237
238
239
240

bounds = np.array(test_bounds, dtype=float)

self._lower_bounds = np.nan_to_num(bounds[:, 0], nan=-np.inf)

self._upper_bounds = np.nan_to_num(bounds[:, 1], nan=np.inf)
else:

lower, upper = test_bounds

# Replace None walues with the appropriate +/- 1

if np.isscalar(lower) or lower is None:
lower = -1 if lower is None else lower
self._lower_bounds = np.array([lower] * self.n_assets)
upper = 1 if upper is None else upper
self._upper_bounds = np.array([upper] * self.n_assets)

else:
self._lower_bounds = np.nan_to_num(lower, nan=-1)
self._upper_bounds = np.nan_to_num(upper, nan=1)

self.add_constraint(lambda w: w >= self._lower_bounds)
self.add_constraint(lambda w: w <= self._upper_bounds)

def deepcopy(self):
self_copy = copy.copy(self)
self_copy._additional_objectives = [
copy.copy(obj) for obj in self_copy._additional_objectives
]
self_copy._constraints = [copy.copy(con) for con in
— self_copy._constraints]
return self_copy

def portfolio_performance(self, risk_free_rate=0.02):
if isinstance(self.weights, dict):

if isinstance(self.expected_returns, pd.Series):
tickers = list(self.expected_returns.index)

elif isinstance(self.cov_matrix, pd.DataFrame):
tickers = list(self.cov_matrix.columns)

else:
tickers = list(range(len(self.expected_returns)))

new_weights = np.zeros(len(tickers))

for i, k in enumerate(tickers):
if k in self.weights:
new_weights[i] = self.weights[k]
else:
new_weights = np.asarray(self.weights)

sigma = np.sqrt(portfolio_variance(new_weights, self.cov_matrix))

if self.expected_returns is not None:
mu = portfolio_return(new_weights, self.expected_returns,
— negative=False)
return mu, sigma
else:
return None, sigma

def _get_all_args(expression: cp.Expression) -> List[cp.Expression]:
if expression.args == []:
return [expression]
else:
return list(_flatten([_get_all_args(arg) for arg in expression.args]))

def _flatten(l: Iterable) -> Iterable:



241 # Helper method to flatten an iterable

242 for el in 1:

243 if isinstance(el, Iterable) and not isinstance(el, (str, bytes)):
244 yield from _flatten(el)

245 else:

246 yield el

247
248 def _objective_value(w, obj):

249 if isinstance(w, np.ndarray):
250 if np.isscalar(obj):

251 return obj

252 elif np.isscalar(obj.value):
253 return obj.value

254 else:

255 return obj.value.item()
256 else:

257 return obj

258

250 def portfolio_variance(w, cov_matrix):

260 variance = cp.quad_form(w, cov_matrix)

261 return _objective_value(w, variance)

262

263 def portfolio_return(w, expected_returns, negative=True):

264 sign = -1 if negative else 1
265 mu = W []expected_returns
266 return _objective_value(w, sign * mu)

Modyas dasa napcurea daHHBLT MOex.py

=

import pandas as pd

2 import apimoex

3 import requests

4 from datetime import date

5 from json import load

6 from postgres.storage import *

7 # NOAYUEHUE UCMOPUHECKUT OQHHLIT MOCKO8CKOU Oupiku no mukepy

s def get_historical(ticker):

9 with requests.Session() as session:

10 data = apimoex.get_board_history(session, ticker)

11 df = pd.DataFrame(data)

12 df = df .drop('BOARDID', axis=1)

13 df = df.dropna()

14 df ['unix_time'] = pd.to_datetime(df.TRADEDATE).astype(int) / 10%x9
15 return df

16

17 # obpesams Oamagpelim ¢ obnpedenéHHOM 8peMEHHOM OUAna3oKe

18 def cut_historical(df, start_date, end_date):

19 mask = (df ['TRADEDATE'] > start_date) & (df['TRADEDATE'] <= end_date)
20 return df.loc[mask]

21 # noayuenue ucmopuueckux OaHHLT u3 60 no mukepy

22 def load_historical(tickers, start_date, end_date):

23 conn = connect ()

24 out = pd.DataFrame()

25 frames = []

26 for ticker in tickers:

27 df = load_ticker_history(conn, ticker, start_date, end_date)
28 frames.append (df)

29 out['date'] = frames[0] [' TRADEDATE']
30



31 for ticker, df in zip(tickers, frames):

32 out[ticker] = df['CLOSE']

33 out = out.fillna(out.mean())

34 out = out.dropna(axis=1, how='all')
35 out = out.set_index('date')

36 return out

Moodyav das pabomw. ¢ B/l PostgreSQL storage.py

Jun

import psycopg2
import pandas as pd
from psycopg2.extras import NamedTupleCursor
from json import load
# umenue dalra KoHPuz2YypayuU
def read_config(path):
cfg = open(path, 'r')
return load(cfg)

© 0w N O s W N

cfg = read_config('config.json')
11 # nodkawueHnue k BJ]
12 def comnnect():

=
o

13 global cfg

14 conn = psycopg2.connect (

15 host=cfg.get('host'),

16 password=cfg.get ('password'),
17 user=cfg.get('user'),

18 port = cfg.get('port'),

19 database = cfg.get('database')
20 )

21 return conn

22 # cosdaHue mabauuypt
23 def create_table(conn,name, columns):

24 cur = conn.cursor()

25 request = f"create table {name} ({columns})"
26 cur.execute(request)

27 cur.execute("commit")

28 cur.close()

20 # yodanenue mabauyst
30 def drop_table(conn, name):

31 cur = conn.cursor ()

32 cur.execute(f"drop table {namel}")
33 cur.execute("commit")

34 cur.close()

35 # nOAYYeHue UHPOPMAYUU U3 MAbAUYLI
36 def query(conn, request):

37 cur = conn.cursor ()
38 cur.execute(request)
39 out = cur.fetchall()
40 cur.close()
41 return out

42 # Oobaeumb ucmopuueckue OarHble & 60
43 def insert_ticker_history(conn, ticker, df):

44 cur = conn.cursor ()
45 for _, row in df.iterrows():
46 request = f"INSERT INTO {ticker} (TRADEDATE, CLOSE, VOLUME, VALUE,
« unix_time) VALUES('{row[0]}', {row[1]}, {row[2]}, {row[3]}, {row[4]l})"
a7 cur.execute(request)
48 cur.execute('commit')

49 cur.close()



# noayuenue uUCmopu“eckur OaHHbIT

def 1oad_ticker_history(conn, ticker, start_human_readable, end_human_readable):
start_unix_time = float((pd.to_datetime([start_human_readable]).astype(int) /
< 10%*9) [0])
end_unix_time = float((pd.to_datetime([end_human_readable]).astype(int) /
— 10%%9) [0])
out = pd.DataFrame(columns=['TRADEDATE', 'CLOSE', 'VOLUME', 'VALUE',
— ‘'unix_time'], data=query(conn, f"select * from {ticker} where unix_time >=
— {start_unix_time} and unix_time <= {end_unix_timel}"))

55
56
57
58
59
60

61
62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91

92
93
94
95
96
97
98

return out
# cozdaHnue mabAuubl C NOAL30EAMENAMU
def init_table():

conn = connect()

with conn.cursor() as curs:

curs.execute("create table if not exists users (username VARCHAR(50)
— PRIMARY KEY, password VARCHAR(36) NOT NULL);")

conn. commit ()
conn.close()
# ezod noavzoeamess
def login(username, password) :
print('login', username, password)
init_table()
conn = connect ()
realPass = ''
try:

with conn.cursor(cursor_factory=NamedTupleCursor) as curs:
curs.execute ("SELECT password FROM users WHERE username=ys",

< (username,))
sgbdrn = curs.fetchone()
if sgbdrn is None:
conn.close()
return False
realPass = sgbdrn[0]
except e:
print(e)
conn.Close()
return False
conn.close()

return password == realPass

# pezucmpayus noAb30aEMEAS

def register(username, password) :
print('register', username, password)
init_table()
conn = connect()

curs.execute ("INSERT INTO users (username, password) VALUES (%s, %s)",

try:
with conn. cursor (cursor_factory=NamedTupleCursor) as curs:
— (username, password))
except e:
print(e)

conn.close()

return False
conn.commit ()
conn.close()
return True



Tecmoswiti npumep das nposepku pabomuv, web-npurodHcerus

https://disk.yandex.ru/i/8PSjXo2k_zIGsg.

MaTtepuaJjbl 44 MOATOTOBKN

1o puHAIBHOrO KOMAHTHOIO Typa C MEJIbIO CIJIAYUBaHUA KOMaH)I 1 00pa30BaTeIbHOM
IIOJIFOTOBKH yYACTHUKOB PEKOMEH IyeTCsl 00sA3aTeIbHOE IIPOBeIeHNE CIIenaTn3MPOBaHHO-
ro XakaToHa 110 KoHTeiiHepuzanuu B Docker n pabore ¢ KJIIOUEBBIME I 3aJa49u (ppeiiM-
Bopkamu Il Python: Pandas, Streamlit, NumPy, SymPy, SciPy, cvxpy, Matplotlib, seaborn,
BJ1 PostgreSQL, a Takxke mo mozeun (hopMUPOBaHUS ONTUMAJIBHOTO TOPTQEIs MEHHBIX
oymar Ha 6aze Teopun ['appu Mapkosura.


https://disk.yandex.ru/i/8PSjXo2k_zIGsg
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