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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)
1.1 llean ocBOeHUS TUCHHUILINHDBI

Hemn wu3ydenus pucummuebel «MM ®duaTex» omnpeneneHbl  rocyIapCTBEHHBIM
00pa3zoBaTebHBIM CTAHAAPTOM BBICHIETO 00Opa30BaHUsI U COOTHECEHBI ¢ oOmmumu 1emsivu OOIT
BO no Hanpasnenuro noarotoku «lIpuknagHas nHGopMaTHKay», B paMKaxX KOTOPOH PernoaaeTcs
mucuurinHa. Lenpro yueOnoit muctumauael «M ®unTex» sBiusercs oOydeHune pa3zpaboTke
Croco00B MOJICIIMPOBAHMS M KOJTMYECTBEHHOTO aHAIM3a PeaTbHBIX IKOHOMUIECKUX O0BEKTOB, a
TaKX€ METOJaM aHaJIu3a TEKY4Yero COCTOSIHUS U OLIEHKU MEPCIIEKTUB Pa3BUTHS SKOHOMUYECKUX U
COLMAIbHO-2KOHOMHYECKHX CHCTEM Ha OCHOBE MOJICIICH.

1.2 3agaun AUCHUILINHBI

OCHOBHBIMHA 3aJa4aMU KypCa Ha OCHOBE€ CUCTEMHOTI'O IMOAX0Aa ABJIAIOTCA:

— TIOJlyYCHHE TEOPETHUYCCKUX 3HAHUH O KaYECTBEHHBIX OCOOCHHOCTSAX 3KOHOMHUYECKHX U
COLMAJIBHO-9KOHOMUYECKUX CHUCTEM, KOJMYECTBEHHBIX B3aUMOCBS3SIX M 3aKOHOMEPHOCTAX HMX
pa3BUTHUS;

— OBJIQJICHUE METOJUKOM TIOCTPOCHMS, aHaIM3a U TPUMEHEHUS SKOHOMETPUYECKUX
MoOJIeJIel KaK JIJisi aHaJIM3a COCTOSIHUSI, TaK U JJIS OIIEHKH BapUAHTOB Oy IyIIETO Pa3BUTHUS JAHHBIX
CHCTEM;

— M3y4YeHHE Han0o0JIee TUMUYHBIX KOHOMETPUUYECKUX MOJIECIEH U METO/OB, MOJIyYCHUE
HABBIKOB pa0OTHI C HUMU;

— BBIpa6OTKa B ITponecce 06y‘16HI/I$I HaBBIKOB COCTaBJICHHSA ITOCTAHOBOK 3aJia4 JId MPHUKIIAAHBIX
9KOHOMHUYECKUX MMPOLECCOB U COOTBETCTBYIOLICTO I/IH(I)OpMaHI/IOHHOFO obecrieueHus U UX PCHICHUS.

ConeprkaTenbHOE HAIONHEHUE AHUCIUIUIMHBI OOYCIIOBICHO OOIIMMH 3aa4aMHd B TOATOTOBKE
OakanaBpa. Hay4Ho#l 0CHOBOH AJIsi MOCTPOCHHS POTPAMMbI JAHHOW JWCIMILIHHBI SBIISIETCS TEOPETHKO-
MparMaTHYECKUH MOAXO01 B O0yUCHHH.

1.3 MecTto aAucuMiuinHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl
Jucnnmimaa «MW ®dunTex» orHocuTcs K 0a3oBoii yactu biokal "J{MCIUIIIUHEI
(Momynm)" yueOHOro IiaHa.

HNannass nucuurmunHa (MM ®unTex) oTtHocuTcss Kk BapuaruBHod dwactu yactu (bl)
MaTEMAaTUYECKOTO M €CTECTBEHHOHAYYHOIO IMKJIAa JUCLUUIUIMH W HMEET JIOTMYECKYI0 U
COJIEpKaTeIbHO — METOAMYECKYIO0 B3aWMOCBS3b C JUCIUIUIMHAMU OCHOBHOM 00pa3oBaTeilbHOM
nporpammel. [Iporpamma paccuMTaHa Ha CTYJIEHTOB, MPOCIYIIABIIMX KypC MaTeéMaTHYECKOTO
aHaJIM3a, BKIIOYAIOMMKA aud@epeHnnanbHOe U HWHTErpajibHOE HCUYHCIEHUE, a TakKkKe KypChbl
JUHEHHOW anreOpbl M aHATUTHUYECKOW TIE€OMETpUH, HKOHOMHUYECKOW CTATHUCTUKH, TEOPHUH
BEPOSITHOCTEN M MATEMATHYECKOM CTATUCTHUKHU.

Marepuan Kypca NpeaHa3Hauy€H JUIsl UCIOJIb30BAaHUS B JHUCLUIUIMHAX, CBSA3AHHBIX C
KOJIMYECTBEHHBIM aHAJIN30M peajbHbIX AIKOHOMHUYECKHX SBJICHUH, TaKkuX Kak, HalpuMep,
OPUKIAJHAs MHUKPO- M MaKpOSKOHOMHKA, MApKETUHI U Jpyrux. Takxke OH MOXeT ObITh
WCIIOJIb30BAaH B CHEIKypcax IO aHaJM3y BPEMEHHBIX PAIOB, TEOPHH CIyYalHBIX IPOIECCOB,
MaTEMaTUYECKUM  MOJEISAM B  OJKOHOMMKE, ONTHMAaJIbHOMY  YIPABICHHUIO, METOJaM
MIPOTHO3UPOBAHUS  COIMAIbHO-DKOHOMHYECKHX CHCTEM, IMPHUMEHEHHUI0 METOJ0B TEOopuu
BEPOSATHOCTEN B (PMHAHCOBOM MaTeMaTUKe, IPUHATHUIO PELICHUN B YCIOBUSAX HEONPEIEIEHHOCTH.

[ToHATHS, NIPUHLIKIIBI U METOJIbl, U3yUYEHHBIE B 3TOM Kypce, OyIyT MCHOIb30BATHCS MPHU
JAIbHENUIIEM H3YYEHMM MaTeMaTUKO-D)KOHOMHUYECKMX AMCLMIIIMH. B COBOKYNHOCTH HM3ydeHHE
3TOW JMCIMIUIMHBI TOTOBUT O0y4YaeMbIX KaK K Pa3IMYHbIM BH/AaM MPAKTHUECKOM SKOHOMHYECKOM
JEATEIIbHOCTH, TaK M K HAy4HO-TEOPETUYECKOM, NCCIIEN0BATENbCKOM AEATEILHOCTH.



1.4 IIpodeccuoHaIbLHBIE POJIH B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl
Pons 1: Data Analyst (AHaTUTHK JTaHHBIX )

3agaun:

1. CTaTuCTHYECKUI aHAIN3, BU3yaJln3allis JaHHBIX, IPeIBapuTeIbHas 00padoTKa.
2. Co3ziaHue NpOTrHO3HBIX MOJENen
3. [TocTpoeHne aHATUTUIECKUX MOJICTIEH JJIS MOACPIKKH OU3HEC-PEIICHUM.
Ponb 2: MLOps (Crneuunanuct no skciryaranuu M)

3agaun:
1. DevOps miist ML.

2. ABroMaru3zanusi, MOHUTOpUHT ML-cuctem.
3. OnepanmoHHOe yIpaBieHUE )KU3HEHHBIM ITUKJIOM ML-moenei.
Pons 3: AI PM (Menemxkep npoextoB M)

3agaun:

1. Yopasnenue MU-nipoekTamu OT UAEH A0 BHEAPEHUS
2. Ananmu3 6usHec-TpeOOBaHMIA U TIOCTAHOBKA 33/1a4
3. Onenka 3¢ dexrtuBnoctu u ROI MU -perennii

1.5 Ilepeyenb NJaHMPyeMbIX pe3yJbTATOB O0y4YeHHMsl IO JMCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IJIAHUPYeMBbIMH Ppe3yJbTATAMH OCBOCHHMS 00pa30BaTeIbHOIM

NPOrpamMMbl
N3yuenue

JaHHOW y4yeOHOW AMCLUILIMHBI

00y4arIUXCsl CASAYIOUUX KOMIIETEHIUI:

HaIIpaBJICHO

Ha ¢opMuUpOBaHUE Y

Kona, ypoBens u
(popmyIMpoBKa KOMIETEHINHT

HNuaukaTopsl

YpoBHU 0cBOeHUs
HHIMKATOPOB KOMIIETEHIIUH

Bld-1

Criocoben OCYIIECTBIISTh
TPYJOBBIE byHKIUH,
00yCIIOBJICHHBIE

npo(eCCHOHATIBHON POJIbI0, B
)1 «CTpoutenscTBO u
TOPOJICKOE XO3SIHCTBOY

Bld-1.1 Ilpumenser meTomsl U
texHosorun MU g pemenus
aKTyaJIbHBIX 3a/a4 B
IpagoCTPOUTENBCTBE

(IT)y VYMeer caMOCTOSTEIEHO
0byJaTh MOJIeTTH o
KOHKpETHBIE 3amaun. Bmameer
Python u CIIEIUATN3UPO-
BaHHBIMU OHOINOTEKAMHU,
HAYaJbHBIMU HaBBIKAMHU PaOOThHI
¢ I'NC u naHHBIMH, OPOEKTHBIMU
METOJUKAMU H  yIPaBICHUEM

oI «CTpOHUTENBCTBO u
FOPOACKOE XO035HCTBO»

texHosorun MU ang pemenus
aKTyaJIbHBIX 3a7a4 B
CTPOUTEIBCTBE

BHEJPEHUEM
Bld-1 (IT) YmMmeeTr  UCHoOJIb30BaTh
CrniocobeH OCYILIECTBIISTh roroBbie UM-uHCTpYMEHTHI U1
TPYJOBBIE byHKIUH, aHaM3a JTAHHBIX,
00yCIIOBJIEHHbIE paspabareiBaTh M 00ydaTh
npodeccuonanpHOl ponbio, B | Bld-1.2 Ilpumenser merombl u | Mojenu  JUisi  KOHKPETHBIX

CTPOUTEIILHBIX TPOIECCOB
Bianeer 0a30BBIMU U CIIEIAAIIN-
3UPOBAaHHBIMKM HABBIKAMHU Pabo-
ThI CO CTPOUTENILHBIMH JTAHHBIMH
U WX BU3yalM3aluud OWOIHOTe-
KaMH 1 HHCTPYMEHTaMHM aHaJIn3a
CTPOUTEINILHBIX JaHHBIX

Bld-1

Criocoben OCYIIECTBIISTH
TPYJOBBIE byHKUIMH,
00yCIIOBIICHHBIC

mpo(eCCHOHAIBHON POJIbI0, B
oI/ «CTpouTensCcTBO u
COPOACKOE X03HUCTBOY

Bld-1.3 IIpumensier MeTobI U
texHosiornu U1 B ynpasneHnn
TOPOACKHUM XO35IHICTBOM

(IT) VYmeer wacrpauBath wu
anantupoBats MHU-Monenu mnon
KOHKPETHBIE TOpOJACKUE
cucreMbl. Bnajeer MHCTpyMEH-
TaMu aHaju3a JTAHHBIX




TOPOACKOTO XO3SIICTBA, METO-
JJaMH UHTErpalUy JaHHBIX U3
Pa3IUYHbIX TOPOJCKUX CIYkKO

Bld-1

Crioco0eH oCyIIeCTBISATh
TPYAOBBIC QYHKIIUH,
00yCITOBIIEHHBIE
npoeccuoHaIbHON POJIBIO, B
OITA «CTtpoutenscTBO U
TOPOJICKOE XO3SICTBOY

Bld-1.5 [IpumenseT METOIBI 1
texHonoruu MU nina pemenus
aKTyaJbHBIX 33724 B
OnaroycTpoiicTse

(IT) VMeer pa3pabarsiBaTh
MOJICITH OIICHKH 3P (HEKTUBHOCTH
0JIaroyCcTpONCTBa, MPOEKTHPO-
BaTh KOMIUICKCHBIC pEIICHHS
Ui "'yMHOTO" GJIaroycTponcTBa.
Bnaneer unctpyMeHTaMu
MPOCTPAHCTBEHHOTO aHajIHM3a |
MIPOTHO3UPOBAHUS

BD-1 Crocoben
OCYIECTBIIATH IIOUCK COOp
OUYUCTKY U IPEIBAPUTEIBHBIN
aHaJIN3 JaHHBIX

BD-1.3 Ilpumensier MeToabl
MOHMXKEHUST Pa3MEPHOCTH
JUISL IEPBUYHOMN
UHTEpPHpETAIuU U
BHU3yaJIM3allMd MHOTOMEPHBIX
JTAaHHBIX

(D) 3Haer OCHOBHBIC METOJBI
roHmkeHus pasmepaoctd (PCA,

t-SNE)
YMeeT TOpUMEHSTh TOTOBBIC
peanm3anid W3 OMOIHMOTEK

scikit-learn, BbIOMpaTh MeTOI
NOHW)KEHUsI  pa3MEepHOCTH B
3aBUCHMOCTH OT THIIa JTAHHBIX

Braneer 0a30BBIMH HaBBIKAMH

BU3yaIH3aluU 2D/3D
MPOCKUUH, HHTEpIpeTanuen
pe3yJIbTaTOB U OIIEHKOM
KayecTBa CHMKCHUA
pa3MepHOCTH

ML-3 Cnocob6en npumensats | ML-3.2 D¢ dextuBno (IT) 3Haet OCHOBHEIE

KIJIACCUYECKHE AJITOPUTMBI
MAaIIMHHOTO O0Y4eHUs C
IIOHUMAaHUEM UX
MaTeMaTHYECKUX OCHOB U
oOactell MpUMEHEHHUS

IIPUMEHSET KJIIACCUYECKUE
METOJIbI U MOJEIHU
MAIIMHHOTO O0YUYCHHS JUIs
o0ecredyeHus: JOCTHKUMOCTH
(yHKIIMOHATIBHBIX
xapakrepucTtuk cucreM MU

KJIaCcCUYecKue alroputMbl ML
(muHEWHBIE MOMAENH, JEPEBbS
pemrenuii, SVM Random Forest,

Gradient Boosting)
YMeeT TpPUMEHSTh TOTOBBIC
peanuzanuu U3 OMOJIMOTEK

scikit-learn, mpoBomuTh feature
engineering ¥  HacTpauBaTh
TUIeprapaMeTphl

Brnaneer 6a30BbIMH  HaBBIKAMHU
OLCHKH KayecTBa  MOJEJeH,
METOIaMHU BaJIMJAIIN "
MHTEPIPETAINH PE3YJIbTATOB.

E1 CriocobeH ocymiecTBIsATh
TpyJ0BbIe (YHKIUH,
00yCIIOBJICHHBIE
po¢eCCHOHAIBHON POJIBIO, B
OINJl «DxoHOMUKA, PUHAHCHI
U YIIPaBIICHHE)

El.1 [Ipumensier MeToasl 1
TEXHOJIOTHH OPTaHU3alluu U
yIpaBJIeHUs! JaHHBIMU U
3HAHUSAMHU B (PUHAHCOBOM

chepe

(MK) 3Haer meToab! ynpaBieHUs
master data ¥ CHCTEMBI KaUueCTBa
JAaHHBIX B (PUHAHCOBOU cdepe.
YMeeT IpoeKTUPOBATh CTPYKTY-
pel  XpaHeHUs  (PUHAHCOBBIX
JaHHbIX U mpoueccoB ETL
Brnageer TEXHOJOrMAMH HHTET-
palyy JaHHBIX U3 Pa3HOPOJHBIX
(hMHAHCOBBIX CUCTEM

E1 CriocobeH ocymiecTBIATh
TPYJOBbIE (PYHKITNH,
00yCJIOBIICHHBIC
npodeccroHanbHOI poIbio, B
OITJl «DxoHOMMKA, PUHAHCHI
U YTIPaBJICHHUE)»

E1.2 [Ipumensier
COBPEMEHHBIE METO/IbI U
texHonornu U ms
pelieHus 3aaay
MIPOTHO3UPOBAHUS
(uHaHcoBoM cdepe

3HaeT COBpEMEHHBIE  METOJIBI
ML 118 DpOrHo3UpOBaHUs
(ancam6Omn, RNN, LSTM)
YMeeT BoIOMpaATh U HACTPAUBATh
MOJEIH  TOA  KOHKPETHBIE
(hMHAHCOBBIC 331241




Brageer Texuukamu feature
engineering i1 BPEMCHHBIX
PSIOB

El Cnocoben ocymectBisate | E1.3 Ilpumenser
00yCIIOBJICHHBIC texHonorun MU mis

OI1J] «9xoHOMUKa, (PUHAHCHI | PUCKOB U YIIPABICHHUS

TpyJ0BbIe HYyHKINUH, COBPEMEHHBIE METO/IbI U

npodeccnoHaNbHOM POJIBIO, B | PEIICHU 3a/1a4 OLEHKU

3HaeT nmepefoBbie  MOAXOIBl K
MOIEHPOBaHUIO0 PUCKOB (GAN,
RL, Tpanchopmepsn)

YMeeT MpoeKTUPOBaTh
KOMIUICKCHBIC CHUCTEMBI PHUCK-
MeHeKMeHTa ¢ T

OI1J] «9xoHoMuKa, GPMHAHCHI | YIpPaBICHUS U
U YIIPABICHUE) CTPaTEru4ecKoro
IUIAaHUPOBAHUS B

npoeccuoHaNbHOM POJIBIO, B | PEIICHUS OTIEPATUBHOTO

(bHHaHCOBOﬁQHCHTeHLHOCTH

U YIIPABJICHUEY puckamu B (PMHAHCOBOM B
JaJiceT METOaMu
C(bepe HUHTCPHOpCTAlIUN Moz[enef/i u

YyIipaBJICHUA OTHYCCKNMHU

pUcKamu
E1 Cnocoben ocymectsiats | E1.4 Ilpumenser 3HaeT MeToIb! IIPOrHO3HOM
TpyAOBbIE QYHKIIHH, COBPEMEHHBIE METOIBI U AHaJIMTUKK W ONTHMM3aLUHU
00yCIIOBJICHHBIC texuojiornu MU s (pMHAHCOBEIX MPOLECCOB

YmMeeT pa3pabaThiBaTh MOJIEITH
JUTS
IJTAHUPOBAHUS U YTIPABICHUS
Bnageet texHonorusaMu
aBTOMaTHU3allun Q)HHaHCOBI)IX
onepalyi U OTYETHOCTH

TAKTHYCCKOI'O

BD-1.3; ML-3.2; Bld-1.1; Bld-1.2; Bld-1.3; BIld-1.5; E1.1; E1.2; E1.3; E1.4

2. CTpyKTYypa H coepKaHue TUCUMIITHHbI
2.1 PacnipeaesieHne TPY10EMKOCTH AUCUMILIMHBI IO BUaM padoT

O6mas Tpy10EMKOCTh TUCIUTUTMHEI cocTapmsieT 3 3a4. en. (108 yacoB), MX pacnpeeneHme

10 BUJIaM Pa0OT MPECTABICHO B TaOJIHIIe
(015 cmyoenmog OPO)

Bun yuebnoi paboThl Bcero CemecTtpsl
4acoB (uacsl)
6

KonrakTHasi paboTa, B TOM YHCJIE: 68,3 68,3
AyIuTOpHBIE 3aHATHS (BCEro): 64 64

3aHsATHS JEKIIMOHHOTO TUIIA 32 32
JIaGopaTopHble 3aHATHUS 32 32

3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPHI,

MIPAKTUYECKHE 3aHSTHSI)

HNuast koHTaKTHasi padoTa:

KonTpons camoctositenpHol paboTsl (KCP) 4 4
[Tpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrositesibHasi padoTa, B TOM 4HcJIe: 4 4
IIpopabomxka yuebHoeo (meopemuueckozo) mamepuana 2 2
Buinonnenue unousudyanvhuix 3a0anuii (no02omosxa ) )

Cco00OwWeHull, npe3eHmayutil)

[ToaroroBka K TEKyIIEMY KOHTPOJIIO

KonTpoJib:

[ToaroroBka K 3K3aMeHY 35,7 35,7




O0mas Tpy10eMKOCTh yac.
qac. 108 108
OO0mas Tpy10eMKOCTh B TOM YMCJi€ KOHTAKTHAasI 68,3 68,3
padora
3a4. €]l 3 3

2.2 CTpyKTYypa A¥CUMIIIMHBI
Pacrnipenenenuie BU10B yueOHOM paObOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pazpgenbl (TemMbl) AUCIUIUIMHBI, U3y4YaeMble B 6 ceMecTpe

KomnuectBo yacos

Breaynut
opHas
pabora

I13 JP | CPC
5 6 7

AyautopHas

No HaumMeHoBaHue pa3zenos (Tem) B pabota
Cero

1 2 3
Beenenue 8 UM ®@un Tex

OCHOBBI MAITUHHOTO O0YUYCHUS JIJIsI COTPYHUKOB
¢buHaHCOBOM chepsl

[IpenoOpadoTka u feature engineering 11 GPUHAHCOBBIX
JITAHHBIX

N

SR e

N
o
S

KpeauTHbIi CKOPUHT U OLIEHKA PHUCKOB

[Tporno3upoBanue orroka kiaueHToB (Churn Prediction)
Ilepconanmzanys 1 peKOMEHIaTeIbHbIE CHCTEMBI

O6napy>xenue momennndectsa (Fraud Detection)

Sl el Eal Rl Pl Il

NLP B punancax: aHamu3 HOBOCTEH U HACTPOCHUI

9. BBenenue B anropuTMHUYECKUNA TpEHANHT

10. |IIporrosupoBanue BpeMeHHBIX psiaoB: oT ARIMA k RNN
11. |OOyuenue c nogkperienueM (RL) B Tpeiigunre

12. |Al B ynpaBJeHUU HHBECTUIIMOHHBIME NTOPThETSIMU

13. |Explainable Al (XAI) u ynpasieHue puckamu Mojiesei
14. |MLOps: xak BHeapsTs ML-MO/1€11 B IPOHU3BOJICTBO

15. |Generative Al u Large Language Models B ¢puHancax

16. |Crpaterust v ynpaBiaeHue pucKamu, STHKa U UTOTH Kypca
UTOI'O no pazdenam oucyuniunsl

KonTpons camoctositenbHoi padotsl (KCP) 4
[Tpomexyrounas arrectauus (MKP) 0,3
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 35,7
OO0m1ast TpyJ0EMKOCTh 1O JIUCIUIINHE 108
[Tpumeuanue: JI — nexnuu, [13 — nmpaktuueckue 3aHsTHs / cemuHapbl, JIP — nmaGopaTtopHble
saasTusi, CPC — camocrositenpHas paboTa CTy/IeHTa
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2.3 Conepxxanue pa3aesioB (TeM) M CUMILTHHbBI
2.3.1 3ansaTHS JIEKIIMOHHOI0 THIIA

®opmMma
HaumenoBanue
No Coneprkanne pasjiena (TeMbl) TEKYIIETro
paszzena (TeMbl)
KOHTPOJIA
1 2 3 4
1. |Beegenue B UM dun|OBomonnst (UHAHCOBBIX yCIyr mnoj BiausHuem WU Yo
Tex m pmannble Kak| Turb (hMHAHCOBBIX JTAHHBIX: TPAH3AKIIMH, KOTUPOBKH,
AKTHB HOBOCTH, aJIbTE€pPHATUBHBIE JaHHbIE. JKU3HEHHBIN UK




®opmMma

No Hauveroanne Coneprkanue pasena (TeMbl) TEKYIIeTro
paszzeina (TeMbl) KoHTpOLS
JaHHbIX B ¢uHaHcoBoM  mpoekte.  FinTech-
HaIpaBIlIeHUs, CTPYKTYypUPOBAHHbIE u
HECTPYKTYpPUPOBAHHBIEC IaHHBIE, THKA JIaHHBIX.

2. |OcHoBbl MamuHHOro [KimroueBble THIBI 3a/a4: Kiaaccudukaius, perpeccus,|/IP
o0y4eHHs /151 kinacrepusanus. Pazbop skm3HeHHOro mmma ML-
COTPYAHUKOB npoekta (CRISP-DM). IlpoGiembl mepeoOydeHHs] H
¢unancoBoi cepbl |panynanun mogeneii.

Kpocc-Banupnanusa, wmerpuku kadectBa (Accuracy,
Precision, Recall, F1, ROC-AUC).

3. |IIpenodpadoTka u O06paboTKka MPOITyCKOB, BBIOPOCOB, KaTeropHaibHbIX |JIP
feature engineering |nepemennnix. Cosganue (MHAHCOBLIX IPHU3HAKOB:
ISt (PUHAHCOBBIX CKOJIB3SIIME CpEJHUE, BOJATHIBHOCTH, MOMEHTYM.
AQHHBIX PaGoTa ¢ BpeMCHHBIMHE PSIaMH.

CTanoHapHOCTb, aBTOKOppESLuS, CO3/1aHHE
MIPU3HAKOB U3 IICHOBBIX JaHHBIX.

4. |KpenutHblii ckopuHr |Knaccuueckue W COBpEMEHHBbIE METONbl  OIeHKH [JIP

U OLIEHKA PUCKOB KpeautocnocoObHoctu. Jlorucrtuyeckas — perpeccus,
nepeBbs pemieHnii u ancamOim  (Random  Forest,
Gradient Boosting).
CkopuHroBass kapta, BeposiTHOcTh aedonra (PD),
HMHTEPIPETUPYEMOCTh MOJIEIICH.

5. (IlporHo3upoBanMe |DKOHOMHKA KIHMEHTa M CTOMMOCTb yjaepxaHus. JIP
OTTOKA KJIHEHTOB [TocTpoenue MIPOTHO3HOMU MOJIEH OTTOKa.
(Churn Prediction)  |Cermenranust KJIMEHTOB JUIs MEPCOHAIIM3UPOBAHHBIX

KaMITaHH.
[Toctpoenne "mpoxkurosbix" Tabmun, pabora cC
nucOamaHCOM — KJIacCOB, OIIGHKa 3KOHOMHYECKOIO
s dexra.

6. [llepconamu3zamusi m |Kak MM cozmaer wHAMBUIAYyalbHBIE MpeioKeHus. |JIP
pexkomenaarejbHble |KomrabopatuBHass W KOHTEHTHas  (PUIbTpaIus.
CUCTEMBI Pekomenganuu  (UHAHCOBBIX MPOJIYKTOB:  KapThl,

BKJIAJIbl, CTPAXOBKH.
A/B TECTHPOBAHUE, MOCTPOCHUE MaTpPHUIIbI
B3aUMOJICUCTBUHN "KIUEHT-IPOAYKT" .

7. |O0HapyxeHHne OcoOenHocTu 3a1aun: HecOaTaHHUPOBaHHBIE NaHHbIE U |JIP
MOIIEHHNYEeCTBAa CKOPOCTh peakiuu. Meronbl 60pbObI ¢ aucOanancom
(Fraud Detection)  |(SMOTE). AnropuTMbl 0OOGHapyXeHHs aHOMAIHiA

(Isolation  Forest).  OmnepalMoHHBIE  H3AEPKKU
MOIIIEHHUYECTBA, METPUKHU MJI1 HecOaTaHCUPOBAHHBIX
naHHbIX (Precision-Recall).

8. INLP B ¢punancax: O6paboTka TEeKCTOB: OT TOKEHHU3AIIUU 10 BekTopu3armu|J/IP
aHaiu3 HoBocTeil U |(TF-IDF, Word2Vec). AHanu3 TOHAaIBHOCTH HOBOCTEH
HACTPOEeHMH M COIICeTeN /I OLEHKH PBIHOYHBIX HACTPOCHHU H

KPEIUTHBIX PUCKOB.




®opmMma

HanmeHnoBanue
No Coneprkanue pasena (TeMbl) TEKYIIeTro
paszzeina (TeMbl) KoHTpOLS
Memxku cnoB (Bag-of-Words), co3manne TOPTroBBIX
CUTHAJIOB Ha OCHOBE HOBOCTEH.

9. |BBenenue B Knaccudukanust toproBeix crpareruii. [lpuniumnsr|JIP
AJTOPUTMHYECKHH  |OOKTECTHPOBAHKS U €ro moaBoaHble Kamuu (look-ahead
TPeHTuHr bias, nepeoOyueHnue).

TpennoBble, apOUTpa)kHbIE  CTpPATErHH,  OIEHKA
s dexkruBaocTn crpateruu  (Sharpe Ratio, Max
Drawdown

10.IIporno3upoBanue |Knaccuueckue wmojgenn (ARIMA, GARCH) u wux|JIP
BPEMEHHBIX PANOB: |orpaHudeHus. IIpumeHeHue peKyppeHTHBIX ceTe
or ARIMA k RNN (LSTM, GRU) g1 nporHo3upoBaHUsS ILIEH W

BOJIATUJILHOCTH.
KitoueBsie  Tembl: CTallMOHAPHOCTh,  apXUTEKTypa
LSTM, MHOTOBapHaHTHOE MPOTHO3UPOBAHHE.
11.|O0yuenue ¢ ®opMynupoBka TpedauHra kak 3agaun RL: arent,|JIP
noakpemnenuem (RL)|cpena, neiictBue, marpama. O030p amropurmoB (Q-
B TpeluHre Learning, Policy  Gradients) TS CO3JaHUs
aBTOTPENJIEPOB.
[IpoexktupoBanue GYHKIUU Harpagbl, CHUMYJIATOPHI
TOPTOBOM CpPEIb.

12.|Al B ynpaBjieHnu Po6o-31Baiizeppl U aBTOMaTHYeCcKas pedaiancupoBka.|/IP
UHBECTHUHOHHBIMM |[[pumenenne ML wu onrtumuzanuu Uit OCTPOCHUS
nopTdeasiMu 3¢ (deKTUBHBIX OpThETNEH.

Black-Litterman Moaenb, onTuMu3anus pucka u
JIOXOJIHOCTH, IEPCOHANIN3AIINS CTPATETH.
13.|Explainable AI (XAI)|3auem HyxHO 00BsicHATH pemienuss MW B ¢unancax?|JIP
U yIpaBJieHUe Metonsl unrepnperauuu: SHAP, LIME. Vnpasnenue
puckamu moaeneii  |vonensio puckos (Model Risk Management).
KitoueBsie Tembl: Perynsatopubie TpeOoBanus (basens,
L1b P®), unrepnperanus cloKHbIX MOJIEIEH.

14.MLOps: kak Kuzuennsrii nukn ML-monenu B Oanke. [Ipuniumnsi|JIP
BHeApATHL ML- CI/CD pns wmamuHHOrO 0oOydeHus. MOHHUTOPHHT
Moa€eIH B npeiida NaHHBIX U KOHLIENTYalIbHOTO apeida.
IPOU3BOACTBO Konseliepsl pa3BepTHIBAHNUA, MOHHUTOPHHT

IIPOU3BOIUTEIILHOCTH MOJIETIEN B pEAJIbHOM BPEMEHH.
15.|Generative Al n Tpancpopmepst u LLM (GPT). Keiicel npumenenus: |JIP
Large Language aBTOMAaTu3alusi OTYETHOCTH, AaHajlIW3 JIOTOBOPOB,
Models B punaHcax |yurennexryanbHble 4aT-60Thl M KPEIUTHBIE AHATHTUKH.

Prompt engineering ans ¢uHaHCOBBIX 3amad, RAG-
aApXUTEKTYypa, PUCKH TaJLTFOLUHAIIIH.

16.|Peryasitopuxa, ['mo6anbroe perynupoBanne WU (EC Al Act).|JIP

3THKAa U UTOTH Kypca

OTHyecKue BbI3OBBI: bias (CMellleHHe) B alropuTMax,
JTUCKPUMHHAIS, KnOepOe30macHOCTb. Hasrikn
¢uHaHCHCTa OyAyIIErO.




®opmMma
HanmeHnoBanue
No Coneprkanue pasena (TeMbl) TEKYIIeTro

azzgena (TeMbl
pasaena ( ) KOHTPOJISI

OtBercrBennbii MU, kapwrepa B FinTech, ocHoBHBIE

TPCH/bI U BbI3OBBI.
IHpumeuanue: JIP — omuem/3auwguma nadbopamopuou pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcosot
pabomwl, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewenue 3adau, YO — Yemuviil onpoc.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3aHATUS CEMUHAPCKOT0 TUIIA HE IIPEAYyCMOTPEHBI.

2.3.3 JIaGopaTopHbIe 3aHATHS

dopma
HaumenoBaHue pasaeiia TeKyIe
Ne (Tembr) HaunmenoBanue 1a00paTopHbIX padoT ro
KOHTPO
Jast
1 2 3 4

JlaGopaTtopHnas pabora 1 (2 yaca): AHayu3
U peoOpadoTKa GUHAHCOBBIX JaHHBIX

JlaboparopHnas pabota 2 (2 gaca): Feature

Engineering 11t BpeMEHHBIX PSIIOB
OCHOBBI JaHHBIX U g g P p

1. JIP
MALIMHHOTO 00YHeHHA B JlaGopatopHnas pabora 3 (2 yaca):
¢duHaHCax

ITocTpoeHne n O1ieHKa KpEeIUTHON
CKOPMHI'OBOM MOJEIHN

JlaGopartophnast pabota 4 (2 yaca):
WuTepnpeTatyisi KpeIUTHONW MOJIEIH
JlaGopartopHnast pabdoTta 5 :
[TporHo3upoBaHue OTTOKA KIMEHTOB
(Churn Prediction)

JlaGopartopnast pabota 6 : [Toctpoenue

Al s POSHIMHBIX (1)I/IHaHCOB PEKOMEHAATCIIbHOU CHUCTCMbI

2 1 00pEOEI © JlaboparopHnas pabota 7 : OOHapyx eHHe P
MOIIICHHUYECTBOM

MOIIIEHHUYECKUX Ollepauui

Jlaboparopnas pabota 8 : AHanus
TOHAJTBHOCTH (DMHAHCOBBIX HOBOCTEH

Jlaboparopnas pabota 9 : bakrecTHHT JIP

Al B Tpeiigunre u .
TOPrOBOM CTpaTeruu

YpaBJICHUN aKTUBaMU




HaumenoBanue pasaesia
(Tembl)

HaumeHnoBanne 1a00paTopHbIX padoT

®opma

TeKylue
ro

KOHTPO
Js

3

4

Jlaboparopuas padota 10 :
[Iporno3uposanue 1ieH ¢ nomoupio LSTM

Jlabopartopnast padora 11 : Coznanue
TOProBOT'0O areHTa ¢ noMoub RL

Jlaboparopuas padota 12 : Ontumuzanus
UHBECTHIIMOHHOTO TTOPTdhEs

Crparerus u ynpasiieHue
pucKaMu

Jlaboparopuas padota 13 : Ayautr ML-
Mmoxenu ¢ momomsro SHAP

JlaboparopHnas padota 14 : Hactpoiika ML
Pipeline u MmonuTopuHT nperida

JlaGopatopHnas pa6ora 15 : FinTech-uar-
6ot Ha ocHoBe LLM

JlaGopaTtopHnast pabora 16 : KommiekcHbrit
ketic: Pazpaborka MVP FinTech-pemenus

JIP

IHpumeuanue: JIP — omuem/3auwguma nabopamopuou pabomut, KII - vinonnenue xypcosoeo npoexma, KP - kypcosot

pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.4 [IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

KypcoBsle paboThl HE IPEyCMOTPEHBI.

2.4 TlepedyeHb y4eOHO-METOAMYECKOro odecneyeHUs VI CAMOCTOATEIbHON PadoThl
o0y4aomuxcs no JMCHUIIHHE (MOYJII0)

[TepedyeHn yueOHO-METOIUIECKOTO 00€CTICUCHUS TUCITUTLITUHBI
Ne Bun CPC IO BBINOJIHEHUIO CaMOCTOSITENbHOM paboThI
1 2 3
1 N3yuenne Meroanueckue yka3aHUs II0 OpPraHU3AlMM CaMOCTOSITEIBbHON
TEOPETUYECKOTO paboThl cTyneHTOB, yTtBepkaeHHble YC®, mportokon Nel ot
Marepuaia 30.06.2025
2 |Pewenwue 3amau Metoaudeckue yka3aHUs IO OpraHU3allid CaMOCTOSITEIBbHOM
paboThl CTyaeHTOB, yTBepxkaAeHHble YC®, mporokon Nel or
30.06.2025

VY4eOHO-MeTOIUYECKE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaroImuXcsl U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbst (OB3) mpenocrasinstorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHMYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:
JUist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOU popme yBeIHMUEeHHBIM HIpUPTOM,
— B popMe JIEKTPOHHOT'O IOKYMEHTA,




— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JLi1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B cootBerctBumn ¢ tpeboBanusmu OI'OC B mporpaMma TUCHMILIMHBI MPETyCMaTPUBACT
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAyIoLMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTCHHE
JEKUUH C HCHOJb30BAHUEM MYJIbTUMEIUIHBIX TEXHOJIOTUM; METOJ MalblX TIpymm, paz0op
IIPAKTUYECKUX 3a7a4 U KEHCOB.
[Ipu 00yueHUH UCIIONIB3YIOTCA CIEYIOLINE 00pa30BaTEIbHbIE TEXHOJIOTUU!

— TexHONOTMS KOMMYHHKAaTHBHOTO OOydYeHHUss — HampaBlieHa Ha (QopMupoBaHue
KOMMYHUKATHBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpas sIBISETCs 0a30BOM, HEOOXOIUMOM ISt
aJanTanuy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOW KOMMYHHUKAIUH.

— Texnonoruss pasHOypoBHEBOTO (AM(GEpPCHIUPOBAHHOTO) OOyYEHUS — MPEANOIaracT
OCYILIECTBIICHHE TI03HABATEIILHOW JIEATEIILHOCTH CTYACHTOB C YUY&TOM HMX WHIMBHIYaJIbHBIX
CIIOCOOHOCTEH, BO3MOKHOCTEH W HMHTEPECOB, MOOLIPSSI WX PEATU30BBIBATH CBOM TBOPUYECKUI
noteHuuan. Co3laHue W HCIOJNb30BAHME IUArHOCTUYECKUX TECTOB SIBISIETCS HEOThEMIIEMOMN
YaCcThIO IAHHOM TEXHOJIOTHH.

— TexHonoruss MoOAyJapHOro OOy4YeHHs — MpeAyCMaTpUBaeT JEJEHUE COAECpHKaHUS
JUCIIUIIMHBI HA IOCTAaTOYHO aBTOHOMHBIE pa3/iesbl (MOIYJIN ), UHTETPUPOBAaHHBIE B OOIIMI KypC.
— HWHdopmannonHo-koMmyHuKaimonnsle TexHoiorun (MKT) - pacmmpsoor pamxu

00pa30BaTeNLHOTO MpOIlecca, MOBBIMAS €ro MPAaKTUYECKYI0 HANpaBlIEeHHOCTb, CHOCOOCTBYIOT
MHTECHCU(QHUKAIIMK CaMOCTOSITEIbHOM pabOThl ydalMXcs U TOBBIIIEHUIO [TO3HABATEIbHON
aktuBHOCTH. B pamkax KT BeigensaroTcs 2 Buaa TEXHOJIOTUM:

— TexHoJOorust HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IM03BOJIseT 3((HEKTUBHO
JIOTIOJTHUTD MPOLIeCC 00YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TeXHONOTMM — TMPEAOCTABISIOT IIMPOKUE BO3MOXKHOCTH JJIsl  ITOMCKa

uHpOpMalLny, pa3paboTKU HayYHbBIX IPOEKTOB, BEJICHHs HayYHBIX UCCIIEIOBAHUI.

— TexHonoruss MHAMBUAyAIU3alUl OOy4YeHHMs] — TIOMOTaeT peain30BBIBATH JMYHOCTHO-
OpUEHTUPOBAaHHBIM TMOAXOJ, YYMTHIBAs WHIUBUAYaJIbHbIE OCOOCHHOCTH U MOTPEOHOCTH
yUaIuxcsl.

— IlpoexkTHass TexHOJIOrMS — OpPUEHTUPOBAHA HAa MOJCIUPOBAHHUE COLMAIBHOTO
B3aMMOJICHCTBUS yYalllUXCsl C IENbI0 pelIeHUs 3aladyd, KOTOpas ONpeNeNsercs B paMKax
npodecCHOHATBLHON MOATOTOBKH, BBLACTS Ty UM HHYIO MIPEIMETHYIO 00JIaCTb.

— TexHonoruss oOy4eHUs B COTPYIHHUYECTBE — pEaTM3yeT HJICI0 B3aUMHOTO OOYy4YEeHMH,
OCYHIECTBIISII KaK WHAMBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlEHHE
yueOHBIX 3a/1a4.

— MHrpoBasi TeXHOJIOTUSI — TO3BOJIAET PAa3BUBATh HABBIKM PACCMOTPEHHS psilia BOSMOXKHBIX
CHoco0OB pelIeHus MpoOsieM, aKTUBU3UPYS MBIIUIEHUE CTYJICHTOB U PAacKpbIBask JTMYHOCTHBIN
HNOTEHINAJ Ka)KJJ0r0 y4alerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHONW KPUTHYECKHM OTHOCHUTBbCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HH(OPMALIMIO [Tl pEIICHUS [TOCTABIEHHOM 3a/1a4H.



KommiekcHoe wucronb3oBaHUEe B y4e€OHOM IMpOLIECCE€ BCEX BBIIIEHA3BAaHHBIX TEXHOJIOTHN
CTUMYJUPYIOT JIMYHOCTHYIO, HWHTCIJICKTYAJIbHYIO AKTHUBHOCTb, Pa3BUBAIOT I1O3HABATCIBHBLIC
MPOLIECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETCHIIMA, KOTOPBIMH JOJKEH 00Ja/1aTh
Oy Iyl CIeIUAINCT.

OcCHOBHEBIE BHUJIbI HHTCPAKTUBHBIX O6p&30BaTeJ'IBHBIX TEXHOJIOTHH BKJIIOYAIOT B ce0:

— pabora B MaJIbIX TpymIax (KOMaH/e) - COBMECTHasI ACATEIbHOCTb CTY/IEHTOB B TPYTIIIE MO
PYKOBOJICTBOM JIM/I€PA, HAIIPABJICHHAs HA pellleHHe 00IeH 3a1auu MyTEM TBOPUYECKOTO CIIOXKEHUS
pe3yJIbTaTOB MHAMBUAYAIbHONM pabOThl UJIEHOB KOMAHJIbl C JEJIIEHUEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH,;

— IPOEKTHAasl TEXHOJIOTUA - HHAMBUYaIbHAs UM KOJUIEKTUBHAS JESITEIbHOCTD 110 0TOOpY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa o ONPEIEIICHHON TeMe, B pe3ysbTare KOTOpOu
COCTaBIISIETCS IIPOEKT;

— aHaNU3 KOHKPETHBIX CUTYallMi - aHaIM3 pealibHBIX MPOOJEMHBIX CHUTyalMid, HMMEBIIMX
MECTO B COOTBETCTBYIOIIEH 00sacTH Mpo(ecCHOHANbHOM NeSTeNbHOCTH, U MOMCK BapUaHTOB
Jy4YIIUX PEIEHUN;

— pa3BUTHE KPUTHUECKOT'O MBILUIEHUS — 00pa30oBaTesbHasl JESTEIIbHOCTD, HAIIPABJICHHAS Ha
pasBUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(IeKCUBHOTO MBILIEHHS, CTIOCOOHOTO BbIIBUHYTH HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOXKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afady M CHUTyalMi MIMPOKO MCIOJB3yeTcs Kak
npenojaBaresieM, Tak U CTYJAEHTaMHM BO BpeMs JIEKIUil, Ja00paTOpHbIX 3aHATUN M aHalIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBJICHO TEM, YTO IMPHU HCCICIOBAaHUU U
pELIEHNH KaX /101 KOHKPETHOM 3a1a4i UMEETCs, KaK [TPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT

a300pa U OLIEHKH 11€JI0M COBOKYITHOCTU KOHKPETHBIX CUTYalUH.

KOJIH4€eCTBO
Hcnonb3yemble MHTEPAKTHBHBIE 00pa3oBaTe/IbHbIE
Cemectp | Bua 3ansaTus HHTEPAKTHUBHBIX
TeXHOJIOTHH!
4acoB
[TpakTnyeckue 3aHATUA B pexnMax
JIP B3aMMOJICICTBUS «IIPETNOJABATENb — CTYIEHT» W 12
«CTYAEHT — CTYACHT»
Hroro 12

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapst, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3a1aHus ¥ BOMPOCHI ISl CAMOCTOSTEIILHOM pabOThI NPU3BAHBI CPOPMUPOBATH HABBIKU
NOMCKa MH(OpMaIK, YMEHHSI CAMOCTOSATENIBHO PAaCLIUPSITh U YITyOJsITh 3HAHHS, MOMyYeHHBIE B XOJIe
JIEKIIMOHHBIX M MPAKTUYECKUX 3aHSTHI.

[Toxon pazdopa KOHKPETHBIX CHUTyalMi IIMPOKO HCIONB3yeTCsl Kak IperojiaBaTesieM, Tak U
CTyZICHTaMH TP TIPOBEICHUY aHATIM3a PE3YJIbTATOB CAMOCTOSTENILHOM padOThI.

Jist Jmi ¢ OrpaHMYEHHBIMM  BO3MOJKHOCTSMH  3[I0POBbsl  IIPEyCMOTPEHA OpraHW3aLus
KOHCYJIbTAIIMH C UCTIONTb30BAHUEM JIEKTPOHHOM MOYTHL

J1st utt ¢ HapyIIeHUsIMU 3pEHYS:

— B IIeYaTHOM (popMe yBeTMUEHHBIM HIPUGTOM,

— B ()OpMeE IIEKTPOHHOT'O JIOKYMEHTA.

JL1st mviLn ¢ HapyIeHnsIMH CITyXa:

— B IeyaTHo hopme,

— B (hopMe ANIEKTPOHHOTO JOKYMEHTA.

JLo1st v ¢ HapyIIEHUSIMH OTIOPHO-ABUIATENILHOTO aNlapaTa;

— B IIe4YaTHoi popme,

— B ()OpMeE 2IIEKTPOHHOT'O JIOKYMEHTA.

4. OneHoYHbIe M METOAUYECKHE MaTEepHaJIbI



4.1 OueHouyHble cpeacTBA JIsi TeKYylIero KOHTPOJSA  YCHeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAllUN

OneHouHble CpeAcTBa IpEIHA3HAYEHBl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTeIbHBIX
JOCTUKEHUM O00y4aronuxcs, OCBOMBIIUX MpOrpaMMmy yueOHOW uciuIuinHbl «JlnHeiHas
anredpa ¥ aHAJTUTHYECKast TEOMETPHS

OneHouyHbIE CpeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl MPOBEACHUS TeKYyUIero
KOHTPOJIA B (OpME TECTOBBIX 3aJaHM, Pa3HOYPOBHEBBIX 3aJaHU U NPOMEKYTOYHOM
arrecTanuu B popmMe BOIIPOCOB U 3a/1aHUM K IK3aMEHY.

Texymuii KOHTPOJIb YCIEBAEMOCTHU IPEACTABISET COOOM MPOBEPKY YCBOCHUS Y4eOHOTO
MaTepuaia, perysipHO OCYIIECTBISIEMYIO Ha MPOTsKeHUU cemectpa. K mocTonHcTBaM JaHHOTO
TUIA OTHOCUTCS €r0 CUCTEeMAaTUYHOCTh, HEMOCPEICTBEHHO KOppenupymoas ¢ TpeOoBaHHEM
MIOCTOSIHHOTO U HEMPEPHIBHOIO MOHUTOPHUHTA Ka4eCTBa O0YUECHHUS.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB IPEICTABIISET COOOI:

— YCTHBIN ompoc (TPYyNIIOBOM UM MHAWBU Ty aJIbHBIN);

— [IPOBEPKY BBINOJIHEHUS TMCbMEHHBIX JIOMAIIHUX 33aHUI;

— IIPOBEJIEHUE KOHTPOJIbHBIX PadoT;

— IpOBEIEHUE KOJUTOKBIYMOB (B THCbMEHHOH (opme);

— KOHTPOJIb CAMOCTOSATEIHLHOU PabOThI CTYICHTOB (B MUCHbMEHHON WM YCTHOH opme).

st caMOCTOSITENIbHOM pabOThl UCIHOJIB3YETCsl y4eOHO-METOAMYecKoe oOecreueHrne Ha
OYMa)XHBIX M JJIEKTPOHHBIX HOCHTENSX. TeMaThKa CaMOCTOSATEIBHOW pabOThl COOTBETCTBYET
COJIEP’KaHUIO DPA3/ENOB JIUCUUIUIMHBI M TeMe JoMallHero 3ajgaHus. OcBoeHue marepualia
KOHTPOJIMPYETCS B MIPOLIECCE MPOBEACHUS IPAKTUUECKUX 3aHATUH.

KoHTponbHBIE BOITPOCH! U 33/1aHUS TSl IPOBEJCHUS TEKYIIETO KOHTPOJISI BEIOUPAIOTCS U3
COJIEp’KaHUsl Pa3/JelIoB JUCUUIUIMHBL. BBINOJIHEHHE [OMAIlHEro 3aJaHus o0ecrneuynBaeT
HEMpPEepBIBHBIA  KOHTPOJb 3a TMPOLIECCOM OCBOCHHS Yy4eOHOro MaTrepuaiga Kaxaoro
00yyJaroIerocsi, CBOeBpeMEHHOE BBISIBJICHUE U YCTPAaHEHUE OTCTaBaHUM U OLIMOOK.

IIpoMexyTouHas arrecTanus 10 UTOraM OCBOEHUS JUCLUIUIMHBL: | cemecTp — 3a4eT U
9K3aMEH; 2 CEMECTp — 3a4eT U dk3aMeH. [IpomexxyTouHas aTTectanus MpeacTaBiIeHa TUIIOBBIMU
3aJlayaMM 10 BCEM INPONACHHBIM TeMaM, a TaK JK€ HSK3aMEHAllMOHHBIMHM BOIIPOCAMHU I10
JEKINOHHOMY MaTepHaiy.

K ¢opMam nmucbMeHHOrO KOHTPOJISI OTHOCUTCS KOHTPOJbHAs paboTa, KOTopas sIBISETCS
OJTHOM M3 CIIOXKHBIX ()OPM NMPOBEPKHU; OHA MOXKET MIPUMEHATHCS JUIsl OLIEHKU 3HAaHUH 10 6a30BbIM
U BapUaTHBHBIM JUCIHMIUIMHAM BceX LUKIOB. KoHTponbHas paboTa, Kak MpaBUIIO, COCTOUT U3
HEOOJIBIIOrO KOJIMYECTBA CPETHUX MO TPYAHOCTH BOMPOCOB, 3a]1a4 WM 3aJaHU, TpeOyromux
NoHMCKa 0OOCHOBAaHHOIO oTBeTa. Bo BpeMs NMpOBEpPKH M OLEHKH KOHTPOJIBHBIX MHCbMEHHBIX
paboT MPOBOIUTCS aHAIM3 PE3yJIbTaTOB BBIITOJIHEHUS, BBISBIISIOTCS TUITMYHBIE OIIMOKH, a TAKXKe
MPUYKHBI X nosiBaeHus. KoHTponbHas paboTa MOKET 3aHMMAaTh YacTh WM MOJHOE ydeOHOoe
3aHATHE C Pa300pPOM MPaBUIBHBIX PEIICHUH Ha CIeAYIOLEM 3aHITUU. [lepeueHb KOHTPOJIbHBIX
paboT npuBEIEH HUXKE.

OneHouyHble CpeACTBa JUIsl WHBAJIMAOB M JIHMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.
— IIpY HEOOXOMMOCTH UHBAJIUAAM U JINIIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKH OTBETA HA DK3aMEHE;

— NP MIPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3yJIbTAaTOB 00yUEHHs MHBAINUJIOB U JIULL C
OTrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsI MPEAYCMATPUBAETCS UCIIOJIb30BAaHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIYaIbHBIMA OCOOEHHOCTSIMU;



— TIpY HEOOXOAUMOCTH JIJISl O0YYAFOIIUXCSI ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WMHBAJTWAOB TPOILEAypa OLCHUBAHUS pE3YyJbTaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Tponienypa onieHMBaHUsI PE3yJIbTATOB OOYYEHHS WHBAIUIOB M JIUI] C OrpaHUYECHHBIMHU
BO3MOXHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) TMpeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopmanuu B (opMax, AJANTUPOBAHHBIX K OTPAHMYCHHUSIM WX 3J0POBbS U BOCIPHUATHUS
nHpopmanuu:

JUist 1 ¢ HApyIIEHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUiist U1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popme ayauodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

CTpyKTypa OLICHOYHBIX CPEACTB AJIsl TEKYyIIell U MPOMEKYTOUYHOH aTTeCTANMHU

Kon xorTponupyemoit Hannveronarine
Ne | KoHtponupyemble pa3aeibl OIICHOYHOT'O CPEJICTBA
n/n (TeMbl) AUCIMIUINHBL* KOMNICTEHIINY (1K e¢ . IIpomexxyTouHas
4acTH) Texkyluil KOHTPOJIb
arTecranus
BD-1.3; ML-3.2; Jlabopamopnvie Bonpoc na sxzamene 1-
| Beenenue 8 U1 ®un E1.1: E1.2: E1.3: pabomer Nel, 2
fex El.4
BD-1.3; ML-3.2; Jlabopamopnvie Bonpoc na sxzamene 3-
OCHOBLI NALIHHOLO Bld-1.1; Bld-1.2; | padomer Ne2 !
2 CozpyﬂHHKi B Bld-1.3; Bld-1.5;
. El1.1; E1.2; E1.3;
(mHAHCOBOI chepsl El4
BD-1.3; ML-3.2; | /labopamopnsie Bonpoc na sxkzamene 5-
[IpenobpadoTka u Bld-1.1; Bld-1.2; |7 atomor Ne3 6
3 | feature engineering s Bld-1.3; Bld-1.5;
(hMHAHCOBBIX JIaHHBIX El.1; E1.2; E1.3;
El.4
BD-1.3; ML-3.2; Jlabopamopuvie Bonpoc na sxzamene 7-
3 Bld-1.1; Bld-1.2; | padomo: Ned 8
4 fﬁ:}fg‘;‘;&‘;‘?pmr " | BId-13;Bld-1.5;
El.1; E1.2; E1.3;
El1.4
BD-1.3; ML-3.2; Jlabopamopnvie Bonpoc na sxsamene 9-
[Tporuo3upoBaHue Bld-1.1; Bld-1.2; | padomer o3 10
5 | orroka kimenrtos (Churn Bld-1.3; Bld-1.5;
Prediction) El.1; E1.2; E1.3;
El1.4




Kon konTpOonupyemoit

Haunmenosanue

Ne | KonTponupyemsie pa3ieibl OIICHOYHOT'O CPEJICTBA
n/m (TeMbI) TUCIUILIHHBL* KOMIICTCHIMH (1711 c¢ . [IpomexxyTouHas
4acTH) Tekymmii KOHTPOJIb
aTTecTanus
BD-1.3; ML-3.2; Jlabopamopnvie Bonpoc na sxsamene
Tlepconamusanms 1 Bld-1.1; Bld-1.2; pabomul Ne6 11-12
6 | pekoMeHmaTeIbHbIE Bld-1.3; Bld-1.5;
CHCTEMBI El.1; E1.2; E1.3;
El.4
BD-1.3; ML-3.2; Jlabopamopnvie Bonpoc na sxzamene
OGHapyskeHHe Bld-1.1; Bld-1.2; pabomuwl Ne7 13-14
7 | momennnyectsa (Fraud Bld-1.3; Bld-1.5;
Detection) El.1; E1.2; E1.3;
El.4
BD-1.3; ML-3.2; Jlabopamopnvie Bonpoc na sxsamene
NLP B dunancax: Bld-1.1; Bld-1.2; pabomer Ne§ 15-16
8 | aHanu3 HOBOCTEH U Bld-1.3; Bld-1.5;
HACTPOEHHUIA El.1; E1.2; E1.3;
El.4
BD-1.3; ML-3.2; Jlabopamopnvie Bonpoc na sxzamene
Beenenue B Bld-1.1; Bld-1.2; padomer Ne9 17-18
9 | aIrOpPUTMUYECKUIA Bld-1.3; Bld-1.5;
TpEUIUHT El.1; E1.2; E1.3;
El.4
BD-1.3; ML-3.2; Jlabopamopuvie Bonpoc na sxzamene
Bld-1.1: Bld-1.2: pabomer Nel0 19-20
[Iporuosuposanmne ) o
10 | BpEMEHHBIX PSAOB: OT Bld-1.3; Bld-1.5;
ARIMA k RNN EL.1; E1.2; E1.3;
El1.4
BD-1.3; ML-3.2; Jlabopamopnvie Bonpoc na sxsamene
Bld-1.1: Bld-1.2: pabomoer Nel | 21-22
OObyuenue ¢ ) o
11 | moakpemsenuem (RL) B Bld-1.3; Bld-1.5;
TpeiiAuHre El1.1; E1.2; E1.3;
El1.4
BD-1.3; ML-3.2; Jlabopamopuvie Bonpoc na sxzamene
Bld-1.1: BId-1.2: pabomur Nel2 23-24
Al B ynpasneHuu ) o
12 | THBECTUIIMOHHBIMU Bld-1.3; Bld-1.5;
nopTensMu El1.1; E1.2; E1.3;
El1.4
BD-1 _3; ML-3'2; Jlabopamopnvie Bonpoc na sxzamene
11- 1. pabomwr Nel 3 24-25
Explainable Al (XAl) u Bld l'lf Bld 1'2f
13 | ynpasiieHHuE pUCKaMU Bld-1.3; Bld-1.5;
MoJIenei El.1; E1.2; E1.3;
El14
MLOps: KaK BHEAPATS BD-1.3; ML-3.2; Jlabopamopnvie Bonpoc na sx3amene
14 | ML-mopnenu B Bld-1.1; Bld-1.2; pabomer Nel4 23-26

MIPOU3BOJICTBO

Bld-1.3; Bld-1.5;




N HaumenoBanue
Ne | KoHTposmupyemsbie pa3aesbl Koz xorrposmpyemoii OLICHOYHOT'O CPEe/ICTBA
r[/_n (TeMbI) TUCIIUATUTHHBI* KOMIICTCHIMH (1711 c¢ [TpomexyTouHas
4acTn) Texkyluii KOHTPOJIb p Y
aTTecTalHs
El.1; E1.2; E1.3;
El1.4
BD-1.3; ML-3.2; Jlabopamopnuie Bonpoc na sxzamene
11- _19- pabomvr Nel5 27-30
Generative Al u Large Bld l'lf Bld l'zf
15 | Language Models B Bld-1.3; Bld-1.5;
(hunraHCax El.1; E1.2; E1.3;
El.4
BD-1.3; ML-3.2; Jlabopamopnvie Bonpoc na sxzamene
Crpaterys 1 Bld-1.1; Bld-1.2; pabomer Nel6 31-34
16 | ynpaBneHue puckamu, Bld-1.3; Bld-1.5;
9THUKA U UTOTHU Kypca El.1; E1.2; E1.3;
El.4

HOK333Te.]'ll/l, KPUTECPHUH M HIKAJIA OCHKHA C(l)OpMI/IpOBaHHI)IX KOMIIeTeHII it

CootBercTBe IIOPOrOBOMY VPOBHIO OCBOCHUS KOMIIETCHIUNA TUIAHUPYEMBIM
pe3yibTataM 00y4YeHUsI U KPUTEPHSIM UX OIEHUBAHMS (OLIEHKA: Y0BJETBOPUTEILHO /32a4TEHO):
Bl1d-1 Crnoco0eH oCcylIecTBJIATH TPYAOBbIe PYHKIHH, 00yCI0BJIEHHbIE NPO(EeCCHOHAIBLHOI POJIbIO,

B OII ] «CTpouTe/ibcTBO U FOPOACKOE X035 CTBO»

Bld-1.1 IIpumensier metonbl U TexHoaoruu MM juist perieHus akTyallbHbBIX 33134 B
TPaJOCTPOUTENBCTBE

3HATH OcCHOBHBIE TIOHATHUS W HAPABIEHUS PA3BUTUS UCKYCCTBEHHOTO UHTEJJIEKTA B CTPOUTEIHCTBE.
Tunuunele cueHapuu npumeHeHuss UM B apxurektype, yrnpaBieHUU MPOEKTAMH U SKCILTyaTaluu
3JIaHUM.
IIpeumyiecTBa u orpaHuueHus: BHeApeHus TexHonoruit U B ctpoutenbHyo oTpacis.

YMeTh CTaBUTPh U CTPYKTYypUPOBATh 33J]a9l B 00JIACTH CTPOUTEIBCTBA, pelraeMbie ¢ moMotbio M.
Hcnonb30BaTh roTOBBIE aNrOPUTMBL U TporpaMMbl MU 11t TPOCTHIX CTPOUTENBHBIX IPOEKTOB.
CoOupats 1 00pabaThIBaTh MEPBUYHYIO HHOOPMAIIHIO O 3TaHUSIX U COOPYKECHHUSIX.

Baapertn bazoBeiMu uHCTpyMeHTamu u matrdpopmamu MU, npumensembiMu B ctpoutenbctBe (BIM-
texHosoruu, ['MC).
[lepBruHBIMU HaBBIKAMH NIOCTAHOBKHU W aHAJIN3a TEXHUYECKUX 3alaHui 1711 BHeipenuit M.
HavaneHpiM ypoBHEM BIaJieHUs] S3BIKOM MporpammupoBaHus Python mis mpocrtoro ananmuza
JIaHHBIX B CTPOUTEJILCTBE.

Bld-1.2 [Ipumensier metoasl U TexHosoruu MU 115 perieHuns akTyaabHBIX 337]a4 B CTPOUTENbCTBE

3HaTL OcHOBHBIE BO3MOXKHOCTH U TIEPCIIEKTUBHI IpuMeHeHus1 U1 B TOpOICKOM XO03SHCTBE.
IIpumeps! yenemssix keiicoB ucnons3zoBanus MU B )KKX, tpancnopre, s3k010ruu ropos1os.
OTinare TPaAWIMOHHOTO MOAXOJa K YNPaBICHHWIO TOPOJOM OT IOAXO0Ja C HCHOJIh30BaHUEM
texHosnoruit 1.

YMmeThb OUKCHPOBATh aKTyaJbHBIE MOTPEOHOCTH TOPOJICKOTO XO3AHCTBA, CIIOCOOHBIE OBITH PEIICHBI C
nomo1sto M.
ITonp30BaTbes TOTOBBIMU MHCTpyMEHTaMM U cepBucaMu M ans BHINOTHEHUS OTAEIBHBIX 33734
TOPOJICKOTO XO3sIiCTBA.
C6op nepsBuuHOi HHGOpMALK 1 00pabOTKa HEOOIBIINX MAaCCUBOB JIaHHBIX.

Baagers bazoBbiMu 3HaHUSAMH O cucteMax loT (nHTEpHeT Bemel) 1 ceHcopax B TOPOACKOM cpere.
Haunnaromum ypoBHEM HaBBIKOB pOrpaMMupoBanus Ha Python ass aHamm3a ropoCKuX TaHHBIX.
MuHHMaIbHO HEOOXOAUMBIMU TEXHOJIOTHSMH PabOTHl ¢ IPOCTPAHCTBEHHBIMH JAaHHBIMHU (GIS —
I'eorpadmueckie nHGOPMAMOHHBIE CHCTEMBI).

Bld-1.3 IIpumenser meroasl u TexHosnoruu MM B ynpaBneHu# ropoACKUM X03sIICTBOM



3HaTh

YmMmernb

Biaagern

Bld-1.5

3HaTh

YmMmeThb

Baanern

E1l
E1l.1

3HaTh

YMmerh

Biaagernb

El.2

3HaThL

YmMmeTh

Baanern

OcHOBHBIE HJeH U poJib TexHoJoruii UM B COBpeMEHHOM apXUTEKTYPHOM IPOEKTHPOBAHHH.
Baxneiimme stansl mpouecca IPOEKTUPOBaHUs 31aHus ¢ npuMeHeHneM VN -uHCTpyMEeHTOB.
Kakue Tumbl 3ajay pemaroT coBpeMeHHble cucteMbl MU B apxurekType (aHaJM3 MECTHOCTH,
onTuMu3anys Gopm, pacyeTsl KOHCTPYKINH).

OmnpenensiTb 30HbI BO3MOKHOTO IpuMeHeHus1 IV B KOHKpPETHOM IPOEKTE.

PaGorats ¢ roroBeIMHU nprtokeHHAMHA VU 1u1st yripormeHHOTo Au3aliHa HHTEPhepoB | (hacaioB.
Buzners pasHUIly MeXIy TPagULIHOHHBIM IPOEKTHPOBAHHEM U NPOCKTUPOBAHUEM C MOAJICPKKOH
nn.

HavansHBIME HaBBIKAMH PaOOTHI ¢ HHCTPYMEHTaMH KOMIbIOTepHOTO Mozenposanus (AutoCAD,
SketchUp).

BazoBeiMu 3HaHMSAMIE B sI3bIKax mporpammupoBanus (Python, JavaScript) amst ocBoeHHS 371eMEHTOB
Al B apxuTekType.

CrnocoOHOCTBIO 3(Q(PEKTUBHO HCIIOJB30BaTh INAOJIOHBI TOTOBBIX JW3AHHEPCKUX PELICHUH |
PEKOMEHAATENbHBIE CEPBHCHI.

IIpumenser Meronmel u TexHonormd MM Ui pemeHHs aKkTyalbHBIX 3ajad B
OmaroycTpoicTse

Pons TexHonoruii I B cOBpeMEHHOM AOPOKHOM CTPOUTENBCTBE U PEMOHTE JOPOT.

TunuuHble 3312491 JOPOKHOTO CTPOUTENBCTBA, I/I€ BOZMOXHO IIpUMEHEeHHe TexHooruit V.
IIpeumyniecTBa ¥ NOTEHLIUANbHbIE pUCKU BHeApeHUs VM B OpOKHOE CTPOUTENIBCTBO.
VYcraHaBiaMBaTh B3aMMOCBSI3b MEXKAY KaueCTBOM JOPOTM M (akTOpaMu BHEIIHEH cpeasl ¢
MOMOIIBIO aHAJIM3a JJAHHBIX.

[TpumeHsTh CyLIecTBYIOIIUE LU(PPOBbIE WHCTPYMEHTHI JUIS MPOEKTUPOBAHUS M OOCITY)KHBaHUS
JIOPOKHBIX OKPBITHI.

OmnpenensaTe HEOOXOOUMOCTh IpHMeHEeHUs: MI-MeToquK A pasiudHBIX YYacTKOB JOPOKHOH
cerTu.

HauaneHpIMH HaBBIKaMH paOOTHI C IPOrpaMMaMH aBTOMAaTH3UPOBAHHOTO NMPOSKTUPOBAHUS TOPOT
(Civil 3D, AutoCAD Civil).

bazoBbIMM MeTOZAMH aHaIW3a JAHHBIX M BU3yaIHM3aIllM{ PE3yJbTaTOB C IMOMOLIBIO TAOIUI H
rpad)uKoB.

OpueHTanueil B OCHOBHBIX CTaHJapTax M IIPaBUIIaX JOPOKHOIO CTPOUTENIBCTBA U PEMOHTA.
CrnocoGeH ocymecTBJSITh TPY/A0BbIe (PYHKINHU, 00yCJI0OBJIEHHBIE NPO(pecCHOHAIBLHOI PoJIbIo,
B OILJ] «9KkoHOMMKA, PMHAHCHI M YIIPABJICHHUE

[TpumeHnsier MeTonbl M TEXHOJOTHMM OpraHW3allid W YIpaBICHUS JaHHBIMH M 3HAHUAMH B
(buHaHCOBOM chepe

OmnpejeneHre U KIOYEBbIE TIOHATHUS O (PUHAHCOBBIX JaHHBIX M 3HAHUSX.

3HAaYNMOCTH NPABHILHOTO XPAHEHUS U 3all[UTHI JaHHBIX KIIMEHTOB M OpTaHU3aINH.

[TpaBuita 1 mpornerypsl peryInpoBaHus oOpamieHus ¢ GPUHAHCOBBIMU JAHHBIMH B OpPTaHU3alUsX.
Paborats ¢ mpocTeiMu Qaiimamu U 6a3aMu JaHHBIX JJIs y4eTa (pruHaHCOBOW MH(POpPMAITHH.
BbInosTHEHATh OCHOBHBIE ONEpaluu 1Mo 00paboTke IaHHBIX ((QHUIBTPALMs, COPTHPOBKA,
TPYTIAPOBKA).

[ToHrMaTh Ha3HAUEHHE U 3HAUYEHHE OTJEIIbHBIX THIIOB IAaHHBIX ((MHAHCOBBIC OTYETHI, TPAH3AKIINH,
KJIHEHTCKast HHDOpMAIHs).

HauanbHbIMU HaBbIKaMH paboThl ¢ O(UCHBIMH IporpamMMamH Juisi aHanu3a u oruetHoctu (Excel,
Access).

[lepBUYHBIMHM 3HAHUSIMH B TNPOTPAMMHUPOBAHUM ISl MAHHUIYJSIUKA JIaHHBIMU  (0a30BbIi
Python/Pandas).

[oustusmu nHGOPMAITMOHHON 0€30IMACHOCTH W 3alIUTON mepcoHanbHBIX HaHHBIX (GDPR, ®©3
Nel52).

[Ipumensier coBpeMeHHbIe MeTOAbl M TexHosoruu WU nist pemieHust 3a1ad IpOTrHO3UPOBAHUS
(uHaHCOBOU chepe

OCHOBHBIE TOHSTHS (PUHAHCOBOTO IPOTHO3MPOBAHMS M IIEJEBbIE 33Ja4M IPOTHO3UPOBAHUS
(TOXOIHOCTH aKTHBOB, OLIEHKA PUCKOB, KPEIUTOCTIOCOOHOCTD 3aEMIIIMKOB).

[IpuHIMIB pabOTHI KIACCHYECKUX METOIOB IIPOTHO3UPOBAHUS (Perpeccus, BpEMEHHBIE PS/IbI).
IloHsATHE MCKYCCTBEHHOTO WHTEUIEKTAa M MAIIMHHOTO OOydYeHHs, o0Ilee NpeAcTaBICHHE O HX
BO3MOXKHOCTSIX B TIPOTHO3UPOBaHHH.

Hcnonp3oBath ctanaaptHbie Excel-QyHKIuu st MpOCTEHIIMX MPOTHO30B BPEMEHHbBIX PSIJIOB.
YuTaTh W TOHUMATh OCHOBHBIC BHJbl (DUHAHCOBBIX JaHHBIX (OMpPIKEBbIE KOTHUPOBKH,
HSKOHOMHYECKHE WHANKATOPHI, 0AHKOBCKHE OTUYETHI).

dopmynupoBath MpodIeMy NPOTHO3MPOBAHMS Ha sI3bIKE OM3HEC-3a/1a4H.

HauaneupiMu HaBbIKaMu padoTH! ¢ oucHBIMU nTporpammamu (MS Excel).

BbazoBbIMH 3HaHUSAMH SI3bIKA TporpaMmupoBanus Python (padota ¢ Jupyter Notebooks).
[IpencraBneHneM o0 B)XHOCTH Kau€CTBEHHOTO HA0Opa JIAHHBIX ISl TOYHOTO NPOTHO3UPOBAHMS.



El.3

3HaTh

YmMmernb

Biaagern

El4

3HaTh

YmMmeTh

Baanern

BD-1
BD-1.3

3HaTh

YmMmeThb

Biaagernb

ML-3
ML-3.2

3HaTh

YmMmeTh

Baanern

IIpumMeHnsieT coBpeMeHHblE MeTOAbl M TexHosoruu MM nns pemeHus 3afgad OLEHKU PHUCKOB U
yIpaBJIeHUs] pUCKaMH B pUHAHCOBOII cepe

OCHOBHBIE BH/IbI PUCKOB B (PMHAHCOBOH c(epe (PbIHOYHBIH, KPEAUTHBIN, OTIEPALMOHHBIN ).
[ToHsTHE KpPEANTHOTO PEHTHHTrA U KPEAUTOCIIOCOOHOCTH 3aEMIIIHKA.

TpaaunuoHHbIE TOAXO/B! K KOJIMYECTBEHHOMY U3MepeHHto puckoB (VAR, cTpecc-tecTupoBanue).
OmnpenensaTs THITBI PUHAHCOBBIX PUCKOB B KOHKPETHBIX CHTYAITHAX.

[IprMeHATh MPOCTHIE CTATUCTHYECKHE METOABI Ui OLIEHKH PHCKOB (CpelHee, CTaHAapTHOE
OTKJIOHEHHUE).

DopMHUPYIOT TOHUMAaHNE OOLIEH KapTHHBI BO3MOXHBIX YIPO3 M YSI3BHMBIX MECT B ()MHAHCOBOH
CTPYKTYpE HPEANPHUITHS.

BazoBeiMu HaBEIKaMU paboTEI ¢ oucHBIME porpammamu (Microsoft Excel).

OcHoBaM¥ s13bIKa porpaMMupoBanust Python aiist BEITIOIHEHHS TPOCTEHIINX PACUETOB PHCKOB.
HaGopom 0a30BbIX NHpaBWi M CTaHAApPTOB MeXIyHapoaHoi ¢uHaHcoBoli oruetHocTH (IFRS,
MC®O).

IIpumMeHsieT coBpeMeHHbIe MeTobl U TexHonoruu MU nis perieHust onepaTUBHOTO YIIPaBICHUS U
CTPaTernuecKoro IIaHUPOBaHKS B (UHAHCOBOH AEATEILHOCTH

OcHoBHBIE HampaBieHHs npuMeHeHus MU B omnepaTMBHOM YIpPaBIEHUH M CTPATETUUYECKOM
TUTAHUPOBAHWHU B PUHAHCOBOM cdepe.

TunmuHele 3a1a4n, pemaeMsle ¢ momonipio M (onTumusanus 3aTpat, MOBHIIIICHHE ONEPaiOHHOM
3¢ PEeKTUBHOCTH, yIyUIICHNE HHBECTUIMOHHOTO TUIAHUPOBAHNA).

I'maBHBIE pa3nuyuns MEXIy KPaTKOCPOYHBIM M JOJITOCPOYHBIM (PHHAHCOBBIM MEHEIKMEHTOM.
PacriosHaBaTh ~KOHKPETHBIE 3aJaydl  OIEPATHBHOM  JESTEIPHOCTH M CTPATETHYECKOTO
IJIAHUPOBaHU, peliaeMble ¢ nomoibio M.

Y4acTBoBaTh B cOOpE U MOATOTOBKE JaHHBIX JJIsI aHAIH3A.

AHanu3upoBaTh TPEJOCTaBICHHBIC pE3yNbTaThl aHalIM3a M IPOTHO30B, IOJTOTOBICHHBIX
cnenuanucramu no M.

HavanbpHbIME HaBBIKaMU pabOTHI ¢ aHaTUTHYeCKHMU Tiporpammamiu (Google Sheets, MS Excel).
[TepBruHBIME 3HAHUSIME B TiporpammupoBanuu (Python/Jupyter Notebook).

[NornManmnem obmux ocoOeHHOCTEH ynpaBieHns puHaHCAMH M (PHHAHCOBON OTYETHOCTH.
Crnoco0eH OCyIIECTBIATh MOMCK COOp OYNCTKY U NIPEABAPUTENBHBIN aHATIN3 JaHHBIX

[TpumeHsieT METObI MOHMKEHHST Pa3MEPHOCTH JIJIsl IEPBUYHON MHTEPIIPETAlMU U BH3yaTH3aluH
MHOT'OMEPHBIX JTaHHBIX

OCHOBHBIC TIOHATHSI W LIEJNW TMOHW)KEHHs pa3MepHOCTH: Oopbba ¢ NMPOKIATHEM pa3MEpPHOCTH,
yCTpaHEHUE MYJIbTHKOJUIMHEAPHOCTH, YCKOPEHUE BEIYUCICHUH

Bazoseie amroputrmer: PCA (Meton rmaBHBIX KoMmmoHeHT), t-SNE (croxacTmyeckoe BIIOKEHHE
cocefiel ¢ t-pacrpeeNicHIeM )

Kputepun Br60pa umcna riaaBHbIX KOMIOHEHT B PCA (kaMeHHUCTas OCBHINb, O 0OBSICHEHHOMH
JTICTICPCHH)

OcnoBHble 6ubmmotekn Python: scikit-learn, matplotlib, seaborn

[Tpumensitb rotosbie peanusaimu PCA u t-SNE u3 scikit-learn

IToxroraBnuBaTh JaHHBIE AJIS MOHWKEHHUS Pa3MEPHOCTH: MacIITaOupOBaHHE, HOPMaIHU3aIUs]
BusyanusupoBats pe3ynbtaTsl B 2D/3D npoctpaHCTBe ¢ UcTionb3oBaHueM scatter plots
WHuTepnpeTnpoBaTh HallpaBieHNUE TIaBHBIX KOMIIOHEHT B PCA

Hagssikamu npenoOpabOTKK JaHHBIX I METOAOB TIOHIDKEHHSI Pa3MEPHOCTH

Texankamu 6a30BOI1 BU3yann3aliii MHOTOMEPHBIX JTaHHBIX

MerTo1aMu OIIEHKH KadecTBa CHIDKCHUS Pa3MEPHOCTH (J1071s1 00BbSICHEHHOH TUCIIEPCHN)

Crnoco0eH NpHUMEHATh KIACCHYECKHE aITOPUTMbl MAlIMHHOTO OOY4YeHHs C HNOHMMAaHHEM HX
MaTeMaTHYECKUX OCHOB M 00J1acTell MpUMEHEHHS

D¢ (PeKTHBHO NpPUMEHSET KIACCHYECKHE METOJbl M MOJEIM MAIIMHHOTO OOydYeHus I
obecrieueHns JOCTIKIMOCTH (DyHKIIMOHAJIBHBIX XapaKTepHCTHK cucteM MU

OCHOBHBIE TIOHATHA U apXUTeKTypbl M -crcTteM st TOPOACKOTO X035HCTBA

Tunoselie crieHapuu npumeHeHus M B ynpaBiieHUU ropoACKoi HHPPACTPYKTYPOi

BazoBsie npuHIMITEI pabOTHI HEHpOCeTeH N MAITTHHOTO 00yYeHHS

Hcnonb3oBats roroseie MM-cepBUCHI 111 MOHUTOPUHIA FOPOJICKUX CUCTEM

[IprmMeHnsaTh M1a0I0HHbBIE PEICHHS IJIs aHAJIM3a JAHHBIX TOPOJICKOTO X03IHCTBA
WutepriperrpoBath pe3ynbTaTsl paboTsl crangapTHeix U -mMoneneit

Hasbikamu paboThI ¢ cucTeMaMn MOHUTOPUHTA TOPOJICKON HHPPACTPYKTYPBI

MeToaaMu BU3yaau3aluu JaHHBIX TOPOACKOI0 X03siicTBa

ba3oBbIMH HHCTpYMEHTaMU aHANIN3a TOPOACKUX JaHHBIX



CootBercTBrie  0230BOMY _VPOBHI0  OCBOCHHUsS KOMIIETEHIMH  IUIAHUPYEMBIM
pe3yJsibTaTaM 00yuyeHHUs M KPUTEPHUSIM MX OLIEHUBaHUS (OLIEHKA: XOPOLIO /3a4TeHO0):

Bld-1

Bld-1.1

3HaTh
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Baanern

Bld-1.2

3HaTh

YMmern

Baanern

Bld-1.3

3HaTh

YMmerhb

Biaagern

Crnoco0eH ocylmecTBJSITh TPY/A0BbIe (PYHKINHU, 00yCJI0BIEHHbIE NPO(pecCHOHAIbHOI POJIbIO,
B OILJ] «CTpouTeJIbCTBO M TOPOACKOE X03AHCTBO»

IIpumensier metoas! u TexHosnorun MU st pemienus akTyanbHBIX 331a4 B
TPagOCTPOUTENBCTBE

TexHonornyeckue acrekTbl npumeHenust VI B WHKEHEPHBIX pacueTax, NMPOEKTUPOBAHUH H
YIPaBJICHUH CTPOUTEIHCTBOM.

CraHIapTHBIE apXUTEKTYypbl HEHPOHHBIX CETEH M aJTOPUTMBI MAIIMHHOTO OOyuYeHHMs Ui 3aaad
CTPOUTENHCTBA.

Ocob6ennoctn mpumeHeHnss MM B Bompocax sHeprocOepeskeHus, 0e30macHOCTH OOBEKTOB H
MOHHUTOPHHIA COCTOSIHUSI KOHCTPYKIINH.

ABTOMAaTH3UpPOBATh TPOILECCH cOOpa M TpeaBapUTEIHHONH 00padOTKH MAaHHBIX CTPOUTEIHHOTO
MPOEKTA.

HactpauBate u TeCTHPOBATh MpEIBapUTEIBEHO pa3padoTaHHble aroput™sl UM s cieruduanbIx
CTPOUTENBHBIX 331a4.

OdopmiaTh TeXHHYECKOE 3a1aHKe Ha BHeApeHne MV-pemennii B CTpOUTENbCTBO.
CoBpeMEeHHBIMU CIIECIHaIN3UPOBAHHBIMY ITPOrPaMMaMH | IIaThopMamHu Jisi pabOThI C JaHHBIMH
B crpoutenscTBe (Revit, ArchiCAD).

SI3pIkOM nporpammupoBanus Python Ha ypoBHe HanucaHus! HECIOKHBIX CKPUIITOB JUIsl aHAIM3a U
00pabOTKU TaHHBIX.

Paboroii ¢ 6ubnrorekamu MaumHHOTO 0o0y4enus (scikit-learn, TensorFlow/Keras) nst pemenust
Y3KHX 3a/1a4 B CTPOUTEIHCTBE.

[Tpumensier meToasl U TexHodoruu MM 11 pellieHns akTyanbHBIX 33/1ad B CTPOUTEIbCTBE

Crneunduky rnpodiem, CBSI3aHHBIX C YIPaBJICHHEM TOPOJICKMMH pecypcaMy U HHYPACTPYKTYPOH, 1
noteHuuan MU anga ux pemenus.

Kitaccuyeckne anropuTMbl MAIIMHHOTO OOy4YeHHs M Tiy0oKoe OoOydeHHe, HCIOJb3yeMble B
TOPOJCKOM XO3SHCTBE.

[IpaBoByro 6a3y n HOpMaTHBHEIE TpeOoBaHUs K MpuMeHeHuto U B rocynapcTBEHHBIX CTPYKTypax.
ABTOMAaTH3UPOBATh PYTHHHBIC 3a7a4ll TOPOJCKOTO XO3SHCTBA C IIOMOIIBIO TOTOBEIX Mojeneit UN.
HacTpouts 1 3amrycTUTH MPOCTYIO CHCTEMY aHATUTHKH TOPOJICKHAX JaHHBIX.

OOBACHATE TpeuMyIIecTBAa W PUCKH BHeapeHus WU chenmanmcrtaM CMEXHBIX —OTpacieit
(apXHUTEKTOPHI, HHKEHEPHI, YIIPABICHIIHI).

[MpodeccrnonanbHBIME UHCTpYMEHTaMU sl 00paboTku M aHanmu3a AaHHbIX B ropojae (ArcGIS,
QGIS).

HavanbHbiMH HaBbIkaMu paboThl ¢ si3bikamMu  nporpammupoBanusi (Python, SQL) nmns
B3aUMO/JICHCTBHSA C OOIBIIUME 00BEMaMU TaHHBIX.

Huctpymenrom Data Science (Jupyter Notebook, scikit-learn, pandas) st 00paboTKH TOPOACKHX
JTAaHHBIX.

ITpumensier meTonbl ¥ TexHoJoruu M B ynipaBiIeHHH FOPOJCKUM XO31MICTBOM

CoBpeMeHHbBIE ANTOPUTMBl U TEXHOJOTWH, MOAJASPKHUBAIOIINE APXUTEKTYpHOE TBOPUYECTBO U
pelIeHne HHKEHEPHO-TEXHIYECKUX 3a1a4.

[TpuHnmmel paboThl OCHOBHBIX BHJOB HCKYCCTBEHHOTO HHTEUIEKTa B JU3aiiHE WHTEphepa H
9KCTEpbepa 30aHUM.

Kak npaBuiibHO BEIOpATh MOIXOAIINI HHCTpYMeHT MU 17151 KOHKPETHOTO 3Tara NpoeKTUPOBAHHS.
CTpyKTypUpOBaTh 3aJlaud apXUTEKTYpPHOI'O MPOEKTHUPOBAHUS W ONPENENATh MecTa, Ilie
nenecooOpa3Ho MPUMEHUTH TexHooruu NN.

HUcnonb3oBath nHCTpyMeHThl U 11711 aHANM3a oKpyXKarolien cpeibl, IJIaHUPOBAHUS IPOCTPAHCTBA
Y pacyeTa Harpy3KHd Ha KOHCTPYKUHUIO.

IIpoBepaATh HaAEKHOCTH MpemnokeHHBIX WH-pemeHuit 1 BHOCHUTH HEOOXOJMMbIE H3MEHECHHS
BPYYHYIO.

Hagpikamu paboThI ¢ MpodecCHOHATBHBEIMEU POTpaMMaMu ISl apXUTEKTYPHOTO MPOSKTUPOBAHUS
(ArchiCAD, Revit).

IIpocrelimyM HamrcaHWEM CIIEHAPUEB M aBTOMAaTHU3allMed PYTUHHBIX 3TAlOB MPOEKTUPOBAHUS C
nomortisio Python umu Grasshopper.

IlepBbIM ONBITOM CaMOCTOSITENILHOTO MPUMEHEHHsS HeHpoceTel M TeHEepaTUBHOrO Au3aiiHa B
MPOEKTax.
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Ilpumenser Meronsl W TexHojoruu WU nns  pelieHuss akTyaldbHBIX 3ajad B
0JaroycTpoicTBe

MexaHn3mMbl 1 MeTOBI TpuMeHeHNs MM 111 MOHHTOPHHTA COCTOSHHS IOPOT M ONEPATUBHOTO
pearupoBaHus Ha MTOBPEKACHHS OKPHITHS.

ANTOpPUTMBI aHalIW3a JAHHBIX O COCTOSHHHU JIOPOXKHOTO ITOJIOTHA M MPOTHO3BI CPOKOB CITy>KOBI
ac(arbTOOCTOHHBIX TIOKPHITHIA.

AHanuTHuecKHe METOAbl M TporpaMMHOe oOecrieueHHe Il MOJEIMPOBAHMS TPaHCIIOPTHBIX
MIOTOKOB U OIIEHKH MPOITYCKHOM CIIOCOOHOCTH JIOPOT.

Pa3zpaboTaTth NpOCTYI0 CXeMy aHalM3a M OLEHKH COCTOSHUS JOPOKHOTO TIOKPBHITHS C
UCIIOJIb30BAaHUEM IOTOBBIX HHCTpyMeHTOB V.

Hcnonp3oBaTh CHEUUANM3UPOBAHHBIE IPOTPAMMHBIE TNPOJYKTH Ui aBTOMAaTH3UPOBAHHOTO
MPOEKTHPOBAHHMS JIOPOXKHBIX ITYyTEH U MOCTOBBIX COOPYIKECHHUH.

CocTaBnsTh TEXHHUCCKHE 3aaHUsI HAa MPOBEICHNAE PAdOT IO PEKOHCTPYKIUH M PEMOHTY JOPOT C
ucnons3oBanneM NH-rexnonoruil.

KauectBennsiMu HaBbikamMu paboTel ¢ momymsipHeiME CAD/CAM-cuctemMaMu Ui TOPOKHOTO
MPOEKTUPOBAHMUS.

YMeHHEM TpaMOTHO HWHTEPIPETHPOBATh pE3ydbTaThl AaHAIN3a JAHHBIX JUI1  HPUHATHS
3¢ (HeKTUBHBIX pPEHICHAN.

CrnocoOHOCTBIO OpPraHU30BaTh IPOCTOM MOHUTOPUHI COCTOSIHHS JIOPOXKHOTO TOKPBITHS C
MIOMOIIBIO JOCTYIHBIX JaTYUKOB U loT-TexHomorui.

CriocoOeH OCYIIECTBIATh TPYAOBbIC (PYHKIIHMH, OOYCIIOBJIICHHBIC MPOPECCUOHATIBHON pPOJIBIO, B
OI1/1 «DxoHOMUKa, (PMHAHCHI U YIIPABICHUE)»

[TpumeHsier MeTonbl M TEXHOJOTHMH OpPraHW3allid W YIpaBICHUS JaHHBIMH M 3HAHUAMHU B
(buHAHCOBOM chepe

CoBpeMeHHbIe 0a3bl JAHHBIX U XpaHminma qaHabx (SQL, NoSQL).

Mertosl 1 cpeicTBa U3BJICUEHHS U npeoOpasoBanus naHHbIX (ETL-mpormeccsr).

BbazoBble mOAXOABI K aHaNM3y AAaHHBIX B (puHAaHCaX (OmMcaTenbHas CTATHCTHKA, CETMEHTAILUS
KITUEHTOB).

PabGotaTs ¢ 6a3aMu TaHHBIX, IHCATh 3aIPOCH] M U3BJICKATh HYXKHYIO (PMHAHCOBYIO HH(OPMAIIHIO.
[Toanep>kuBaTh YUCTOTY U LIEIOCTHOCTD JIAHHBIX, BBISBIISS AyONUKaThl U HEKOPPEKTHBIC 3AITHCH.
AHanu3upoBaTh (DMHAHCOBBIC AaHHbIE W MPEACTABISITH PE3YNbTaThl B BUAE OTYETHOCTU U
JAIo0p/I0B.

Hagsikamu padotsl ¢ SQL-3anpocamu u uactpymentamu ETL (Pentaho, Talend).
IIporpammupoBanreM Ha Python mmst ananu3sa nanabix (pandas, numpy, matplotlib).

Pabounmu npuémamu Buzyanusauuu ganHbix (Power BI, Tableau).

[Ipumensier coBpeMeHHbIe MeToAbl M TexHosorun MM nist pemieHust 3a1ad MpOTHO3UPOBAHUS
(uHAHCOBOH chepe

CoBpeMeHHbIE METOJbl MAIIMHHOTO OOY4YEeHWS] M HX pPOJb B IPOTHO3MPOBAHUM (DHMHAHCOBBIX
PBIHKOB M PUCKOB.

TexHnKM TOATOTOBKM MJaHHBIX U1l TPOTHO3MPOBaHMS (OYMCTKA, HOpManm3anus, feature
engineering).

PasnuuHble THIIBI MOJeNeit A7 IporHO3upoBaHus (Joructudeckas perpeccust, ARIMA, XGBoost).
[TpaBUIBHO MOATOTOBUTH JAHHBIE ISl IOCTPOCHHS MPOTHO3HBIX MOJIEINEH.

TpeHupoBath ¥ HACTPAUBaTh MOJIEIIH JJIsl IPOTHO3UPOBAHUs (DUHAHCOBBIX MOKa3aTeNeH.
AHanu3upoBaTh pe3yJbTaThl MOJeJied M BbIJaBaTh IPOTHO3HBIE 3HAYEHHS C YKa3zaHUEM
MOTPELIHOCTH.

CpenauMu HaBBIKaMU TIporpamMupoBanus Ha Python (numpy, pandas, scikit-learn).

YMeHHeM HCTIoNb30BaTh OMOIHOTEKH IS aHAJIH3a BPEMEHHBIX psIoB (statsmodels, Prophet).
[No3umusiMm ¥ MexaHM3MaMH TOCTPOCHHSI PErpeccHil M JEepeBbEB pPELICHUH Ui pELIeHHs
(hMHAHCOBBIX 3a/1a4.

[IpumeHnsieT coBpeMeHHBIE METOJBI U TexHojornn MW nus pemeHus 3amad OLEHKH PUCKOB U
yIpaBJIeHUs] pUCKaMH B pUHAHCOBOI cepe

CoBpeMeHHbIE METO/BI OLIEHKH PHCKOB C MCTONb30BaHHEeM TexHojormi VN (nmepeBps perieHui,
JIOTUCTUYECKAs perpeccusl, KIIaCTEPHbIN aHAIIN3).

TpeboBaHU PeTyIATOPOB K HIAeHTH(UKAINH U KOHTpoo puckoB (bazens 111, Solvency II).
Orarnel paboThI C JAHHBIMHU U aJITOPUTMBI JUIsl PEIISHHS 32/1a4 OLEHKH PUCKOB.

Hcnons3oBats mHCTpyMeHTH Python m Ombmmorexu (sklearn, pandas) mis cozmanus monerneit
OLIEHKH PUCKOB.

[IpoBoANTH KaUeCTBEHHBIH aHAJIN3 BXOIHBIX JaHHBIX U X (QHiIbTparImio.

WHTepripeTpoBaTh pe3yIbTaThl aHaN3a PUCKOB U UCIIOJIB30BATh UX JJIS IPUHSTHUS PEIICHUH.
CpenHnMu HaBBIKaMH ITporpammupoBanus Ha Python st pabotsl ¢ API puHaHCOBBIX yupexaeHUH
W aHanmM3a OoJIBIINX OOBEMOB JIaHHBIX.
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3HaHMAMH B 00JIACTH HOCTPOCHHUSI M HACTpOiku Kiaccuduuupyromux monener (SVM, Random
Forest).

Meronororueii crpecc-rectupoBanus u backtesting Juist TpOBEpKU KayecTBa MOJIEIICH.
IIpumMeHsieT coBpeMeHHble MeToIbl U TexHonoruu MU nis perieHust onepaTUBHOTO YIIPAaBICHUS U
CTPaTErnuecKoro IIaHUPOBaHKS B (UHAHCOBOH AEATEILHOCTH

CoBpeMeHHbIE METO/IBI M HHCTPYMEHTHI MAllTMHHOTO OO0Y4EHHS ISl OTIEPAaTHBHOTO YNPABICHUS U
CTPaTErnIeCcKOro IMIIaHMPOBAHMS.

Perymsrops! 1 3aKkoHOIATENFHBIE aKTHI, BIISIONINE Ha Hcrons3oBanne M B puHaHCOBOI chepe.
PacnipoctpanéHHbIe TPOOIEMBI U IPEISITCTBHSA, BO3HUKaoMe py BHeApeHnu VU B hmHAHCHL.
Hcnons3oBath MeToApl M HMHCTpyMeHTH! MU 11 omepaTHBHOrO ympaBieHUs (ymnpaBieHHUE
JUKBUIHOCTHIO, TIOPT(ETbHAS ONTHMUA3ALINS).

Pa3pabarpiBaTh U HacTpauBaTh 0a30BbIE MOJENIHM MPOTHO3UPOBAHMS M ONTUMM3ALMHK (perpeccus,
JIEPEBO pEIICHUN).

OOecrieunBaTh 3alMTY JaHHBIX M COONIOAEHWE KOH(QHICHIMAJIBHOCTH TIpu pabore cC
YyBCTBUTEIbHOU MH(pOpPMAIHEH.

CpenHumu HaBbIKaMu MporpaMmupoBanus Ha Python (pandas, sklearn).

MeToOM NpPEAMKTHBHOIO aHajiu3a JUisl KPaTKOCPOYHOW M CpEeIHECPOYHOH (HMHAHCOBOM
JEATEIBHOCTH.

Kommnanwmeit mpouexypamu 10KyMeHTOO0OPOTa M BHYTPEHHEH OTYETHOCTH.

Crnoco6eH OCyIIECTBIATh MOMCK COOp OYNCTKY U NIPEABAPUTENBHBIN aHATN3 JaHHBIX

[TpumeHsieT METObI MOHMKEHHSI Pa3MEPHOCTH JIJIsl IEPBUYHON MHTEPIIPETAMU U BH3yaTH3aluH
MHOTOMEPHBIX JTaHHBIX

Marematiueckue OCHOBBI METOIOB: CHHTYJISIPHOE DPAa3JIOKEHHE, KOBAapHAIMOHHBIE MAaTPHIHI,
Teopust HHPOPMAIHN

Pacmmpennsrii Habop amropurmoB: UMAP, MDS (mHOrOoMepHOe mikamupoBanue), LLE
(JToxaIpHOE JTMHEWHOE BIIOYKCHHUE)

OcobeHHOCTH PabOTHI C Pa3HBIMHM TUIIAMH JAHHBIX: KaTETOPHAIbHBIE TIEPEMCHHBIC, BPEMEHHbIC
PsIIIBI, TEKCTOBBIE JJAHHBIC

MeTo/1p1 OLIEHKH KayecTBa BU3yanu3aluu: trustworthiness, continuity

BeiOupars onTUManbHBIA METO]| IMOHWKEHHS Pa3MEPHOCTH B 3aBUCHMOCTH OT THMA JaHHBIX M
peliaeMoi 3aJa4u

Hacrpauats runepnapameTpsl anroputmos (perplexity B t-SNE, n_neighbors B UMAP)
WurepnpeTnpoBath pe3yJbTaThl B NPEAMETHOW 00JacTH U (OPMYJIHPOBATh COAEpIKATEIbHBIC
BBIBOJIBI

CpaBHuBaTh 3((PEKTUBHOCTH PA3HBIX METOJIOB HA KOHKPETHBIX HA0OPaxX JaHHBIX

TexHUKaMu IPOIBUHYTOM BU3yallM3aIi ¢ ucrois3oBanreM Plotly, Bokeh

Hasbikamu paboThl ¢ HecOalaHCHPOBAHHBIMH U 3aIIyMJICHHBIMH JaHHBIMA

MertoiamMu BanManuy pe3yJibTaToOB MOHMKEHUS] Pa3MEPHOCTH

CrnocoOeH NpHUMEHATh KIACCHYECKHE aITOPUTMbI MAlIMHHOTO OOY4YeHHs C MOHMMAaHHEM HX
MaTeMaTHYeCKHX OCHOB U 00J1acTell MpUMEHEHHS

O GeKTUBHO NpPUMEHSET KIACCHYECKHE METOJbl M MOJENM MAIIMHHOTO OOydYeHus JuIs
obecrieueHus TOCTIKMMOCTH (DYHKIIMOHAJIBHBIX XapaKkTepucTuk cucrem MU

Metomp! 06paboTKH 1 aHAIH3a PA3HOPOIHBIX TOPOJCKUX JAHHBIX

AJNTOPUTMBI ONITUMHU3AIIMU TOPOACKUX TPOLIECCOB M PECYPCOB

[Mpunnune! naterpaunu UM-cucrem B ropoJIcKyto HHPPacTPyKTypy

HacrpauBate u 1oobydats MM-Monenu st KOHKPETHBIX TOPOJICKHX 3a1a4

PazpabarsiBaTh cuenapuu npuMeHenusi VIM B yripaBieHHH TOPOJCKUM XO3SHCTBOM

OuenuBath 3¢ pekTuBHOCTH BHeApeHus: M1 -pemennit

TexHonorusmu c6opa 1 06pabOTKH JaHHBIX C TOPOJICKUX JTATYMKOB

MeroiamMn aHaJIn3a BPEMEHHBIX PSIIOB TOPOJICKHX ITOKa3aTelel

WHcTpyMeHTaMu TPOTrHO3UPOBAHUS HArpy30K Ha TOPOJICKYI0 HHPPACTPYKTYpy

CooTBeTCTBHE HNPOABHMHYTOMY VPOBHIO OCBOSHHS KOMIIETCHIIUH IJIaHUPYCMbIM
pe3yjibTaTaM 06yqu1/1;1 U KpUTCPUSAM UX OLICHUBAHUA (OI_ICHKaZ OT/IMYHO /33'-ITeH0)I

Bld-1

Bld-1.1

3HaTh

Crnoco0eH ocylIecTBJIATH TPYAOBbIe (PYHKUIHMH, 00yCI0BJIEHHbIE PO(eCCHOHAIBLHOI POJIbIO,
B OIJ] «CTpOUTEJIBCTBO M TOPOACKOE X03iCTBOY»

Ilpumensier wmetonslt u TexHoiorun WM npnsg  pemieHuss akTyadbHBIX 3aJad B
IpagoCTPOUTEIILCTBE
ApPXHUTEKTypy UCKYCCTBEHHBIX HEHPOHHBIX CETel M MalllMHHOTO OOyUYEeHHUS B CTPOUTEIIBCTBE.



YmMmernb

Biaagern

Bld-1.2

3HaTh

YmMmeTh

Baanern

Bld-1.3

3HaTh

YmMmeThb

Baanern

Bld-1.5

3HaThL

YmMmeTh

D¢ dexTrBHBIE METOJBI aHAIN3a JaHHBIX M PAcIlo3HABaHHUsS OOpa30B JUIS BBIIBICHHS JE(EKTOB
COOPYXEHHUH 1 MPOTHO3UPOBAHUS PUCKOB.

[lepcniekTBHBIE HAIpaBiIeHHS W WHHOBAalMOHHbIE TexHosornn WM B mpoekTHpoBaHUM
9HEepProd((HeKTUBHBIX U YCTONYMBBIX 3AaHUMH.

ABTOMaTU3UpPOBaTh MPOIECCHl cOOpa W NpeiBapUTEIbHOW 00paOOTKHM JAHHBIX CTPOHUTEIHLHOTO
IPOCKTA.

HactpanBate 1 TecTHpOBaTh PeABAPUTENBHO pa3dpaboTaHHble anroputMbl MU i cnenuduaHbix
CTPOUTEIBHBIX 3a1a4.

OdopmitaTs TEXHUIECKOE 3a/1aHue Ha BHeapenne N -pemmeHuit B CTpOUTEIHCTBO.
CoBpeMeHHBIMH CHELHATU3NPOBAaHHBIMHU IIPOrpaMMaMy | IutaThopMaMu Ui paboThI C JaHHBIMU
B ctpoutenscTBe (Revit, ArchiCAD).

SI3pIkOM mporpammupoBanus Python Ha ypoBHe HanucaHus! HECIIOKHBIX CKPUIITOB JUISl aHAIM3a U
00pabOTKU TaHHBIX.

Paboroii ¢ bubmmoTekamu MamrHHOTO 00yueHus (scikit-learn, TensorFlow/Keras) ms pemenuns
Y3KHUX 3a/1a4 B CTPOUTEIILCTBE.

IIpumenser metoael U TexHosoruu MW nist pemieHust akTyanbHBIX 337]a4 B CTPOUTENIbCTBE

ApPXUTEKTYpy U HHPPACTPYKTYpy KOMIUIEKCHOTO LudpoBoro ropoaa (Smart City).
JeranusupoBaHHble cueHapuu npuMeneHus UM B TpancnoprtHoil nHdpacTpyKType, yTHIH3aLUu
OTXO/JI0B, PKOJIOTHYECKOM MOHUTOPHHIE, SJHEPrOCHA0KEHUHU U O€30IIaCHOCTU ropoja.
IlocnencTBus u aTM4ecKUe acneKTsl BHeApeHus M B )Kxu3Hb MEranoaucosB.

[TpoekThl MOJHOTO LMKJA: CO3JaHUe, 3alyCK W compoBoxieHune cucreM MM nnst macmraOHbIX
3aJja4 TOPOJICKOr0 XO3sIHCTBA.

Amnanu3 6opmMX HaOOPOB AAHHBIX, pa3paboTKy M TECTHPOBAHHME KOMIUICKCHBIX Al-pemennit s
Pa3NUYHBIX ACTIEKTOB KU3HHU FOpPOJa.

VYnpaBneHne MeKBEIOMCTBEHHBIM B3aUMO/ICHCTBIEM M KOOPAWHALMEH EHCTBUH pa3HBIX CIIyXkKO
ropoja.

Bricoko#i kBanmudukanueir B paboTe ¢ apXWUTEKTypaMH HEHPOHHBIX CETE€H M COBPEMEHHBIMHU
¢dpeiimBopkamu ML/DI (TensorFlow, Keras, PyTorch).

I'ny6oxum nonumanuem loT-rexHosoruii 1 nudpoBoii TpaHCHOPMAIMU FOPOICKON CPEIIBI.
Opranuzanueil KOMaHJIHON pabOThl U IPOEKTHO JesITeNIbHOCTBIO 10 BHenpeHuio N -poekToB B
ropojax.

[Ipumensier metonpl u TexHogoruu UM B ynpaBieHnH ropoACKUM X03SIMCTBOM

Cnoco6b1 3¢ dexTrBHOrO0 00BEAMHEHMST TexHOJNOorHmd VI C TpaguIMOHHBIMH TOAXOAaMH B
ApPXUTEKTYpPHOM IPOEKTHPOBAHHH.

Haunbonee mnepcnekTHBHbIE HampaBieHus mnpuMeHeHns WU B co3maHMM  yYHHKaJIbHBIX
APXUTEKTYPHBIX KOHIICTINI, yCTOMYMBOTO TPaIOCTPOUTEIHCTBA U SKO-AU3aHHE.

JloCTOMHCTBa M HETOCTATKH PACIPOCTPAHEHHBIX apXUTEKTYPHBIX Al-1taThopM 1 TEXHOIOTHH.
['eHepupoBaTh KpeaTHBHbIE apXUTEKTypHbIC (HOPMbI U (DYHKIHOHAJbHBIC IJIAHBI MIOMELICHHH C
MOMOIIIBI0 HEHPOCETEBBIX TEHEPATOPOB.

OnTUMU3KMPOBATh CI0XKHBIE CTPYKTYPHI 34aHuil ¢ ucnons3oBanueM M -metonoB.

PykoBOIUTE KOMaH/101 HH)XEHEPOB U AN3AHHEPOB B MPOLIECCE COBMECTHOM PaOOThI HaJl CIIOKHBIMHU
npoekramu ¢ snemeHTamu UU.

[IpodeccronanbHBIME  HaBBIKAMH PabOTBI C TporpaMMaMu riiyOokod wHTerpanmun WM B
apxutekTypHoe npoektupoBanue (Dynamo, Rhino + Grasshopper, Unity + Neural Networks).
BospiinM 00BEMOM OMIBITA CAMOCTOSITENIFHOM pa3pabOTKNM HOBBIX ApXUTEKTYPHBIX TH3aHHOB C
[IOMOLIbIO T€HEPAaTUBHBIX HEUPOCETEN.

TexHUKONW KOOPIMHAIIMK M BEJEHHS ITOJTHOMACIITAOHBIX apXUTEKTYPHBIX MPOEKTOB C AKTHBHBIM
yuyactueM NN-KOMIOHEHTOB.

Ilpumenser wmetonsl u TexHoiorun WM npns  pemieHuss akTyadbHBIX 3aJad B
OyaroycrpoiicTse

CoBpeMeHHbIE JOCTH)KEHHS ¥ TeHJICHIMK B puMeHeHnu MU s ananusa Tpaduka, HABUTALMU U
ABTOMATH3AIAHN TOPOKHO-CTPOUTEIEHOTO KOMIUIEKCA.

[IporpeccuBHBIE MaTepHaIbl 1 KOHCTPYKTUBHBIE pEIICHHs, UCTIONb3ytomue M -TexHomorun s
MIPOJJICHNS CPOKA CITyKOBI aBTOMOOMIIBHBIX JIOPOT.

HopmaTtuBHO-1IpaBoByr0 0a3y W MEXIyHapOIHBIE CTaHAAPTHI, Kacarommecs mpumeneHus MU B
JIOPOXKHOM CTPOUTEIHCTBE.

Co3naTh MOJIHOIICHHYIO CTPATETHI0 KOMIUIEKCHOTO HCIOJIb30BaHus MM -TexHOoIoTHi B TOPOKHOM
CTPOUTENIBCTBE, HAUKMHAS OT IPOEKTUPOBAHHUS U 3aKaHYUBAsl dKCILTyaTallue JOpor.
OpraHu30BaTh MOHUTOPHHT COCTOSIHHSI aBTOIOPOT C UCIIOJIb30BaHUEM OECITMIIOTHBIX amapaToB U
CITyTHUKOBBIX CUCTEM HaOJII0/IeHNUSI.
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OmnepaTHBHO pearupoBaTh Ha M3MEHEHHE 0OCTaHOBKU M ONEPATUBHO M3MEHSThH JOPOXKHYIO CETh U
MapIIpyThl JBHXXEHUS TPAHCIIOPTA.

HoBeiMu IT-npogykramMu U CHeUaIM3MPOBAHHBIME CHCTEMAaMH Ul KOMIUIEKCHOTO aHanu3a H
MPOEKTUPOBAHMS JOPOT ¢ IpruMeHenueM 1.

OkcnepTu3zoil B 00JacTH pOOOTH3UPOBAHHBIX CHCTEM IIPOM3BOJCTBA M YKIAIKH JOPOXKHBIX
MOKPBITH.

['0TOBHOCTBIO PYKOBOAMTH KPYITHBIMH IPOEKTAMH 10 CTPOUTEIHCTBY M OOCITYyKHBAHHUIO JOPOT C
MOJIHBIM IIUKJIOM BoBaeuéHHOCTH MM -TeXHOIOTHH.

CriocobeH OCYIIeCTBIATh TPYAOBBIC (QYHKIHH, OOYCIIOBIEHHBIE MPOQECCHOHATIBHON pPONBIO, B
OINJl «OxoHOMUKA, GUHAHCHI U YIIPABICHUEY

[IpuMeHsieT METOABI M TEXHOJOTHMHM OpPTaHH3AaLUH W YHPAaBJICHHUS AAHHBIMH M 3HAHUAMH B
(huHaHCOBOW chepe

Advanced merozp! u TexHON0THH Big Data 1 ncKyccTBEHHOTO MHTEIUIEKTa B (pMHAHCAX (MalIMHHOE
oOyuenue, deep learning).

[IpyHIMOBI OpraHM3alliM M YHpPaBJICHHS KOPHIOPATHBHBIMU XpaHwininamu JaHHbeX (Data
Warehouse, Hadoop, Spark).

Bonpocsl KOMIUTaeHC W 3aKOHOJATENbCTBA B OTHOLIEHWH pAOOTHI C KOH(HICHIHATbHBIMH
(PMHAHCOBBIMH JAHHBIMH.

[IpoexTnpoBaTh M aAMHHHACTPHPOBATH CHUCTEMBl XpaHEHHS M 00pabOTKH OosbIINX OOBEMOB
(hPMHAHCOBBIX JaHHBIX.

Vcronp30BaTh aNropuTMbl MAIIMHHOTO OOYYEHUS [UIS aHAIN3a PhIHKA, KPEIUTHOTO CKOPHHTa H
MPOTHO3UPOBAHMS NPUOBIIH.

YrpaBnsaTh KOMaHJaMHU CHEHUATUCTOB 110 PabOTe C JaHHBIMHU M OPraHU30BBIBaTh Mpouecchl data
governance.

Bricokoii kBanudukanueit B paboTe ¢ aHATUTHYSCKUMH HHCTpYMEHTaMu U miatdhopmamu (Apache
Kafka, Apache Hive).

3HaHUSIMH B UCKYCCTBCHHOM HHTe/UIekTe 1 machine learning (Tensorflow, Keras, PySpark).
IpokuM Kpyro3opomM M TOTOBHOCTHIO MHUIIMHUPOBATH M IOAJCPKUBATH Ba)KHBIC W3MEHEHHS B
OpTaHM3aIMH IIPOIECCOB 00PaOOTKN TaHHBIX B (PHHAHCOBOM KOMITAHHH.

[IpumensieT coBpeMeHHbIE MeTOoAbl M TexHosorun WM nist pemieHust 3a1ad MPOTHO3UPOBAHUS
(buHAHCOBOM Chepe

Deep Learning u ero npumenenue B puHaHcoBo cdepe (Heipornsie cetu, LSTM, CNN).
[Iprmmenenne rubpuanaeix Moaenei (DeepAR, seq2seq) A CIOKHOTO MIPOTHOZUPOBAHHUS.
OTUYecKre U IPaBOBHIE aclieKTh NpuMeHeHus: I B ¢puraHCOBOI cdepe.

Paborath ¢ Oonbpiiumu MaccuBamu JaHHbIX (Big Data) m ux wuHTerpauueii B IpoOLECCHI
MPOTHO3UPOBAHHUSI.

[TpumeHsTh TIyOWHHBIE HEWPOHHBIE CETH JUIS DEIICHHs CIIOXKHBIX 3aJad IMPOTHO3UPOBAHUS
(hOHIOBBIX PHIHKOB, KPEAUTHBIX PUCKOB U JIOXOAHOCTH NOPTQEnei.

Peanu3oBbIBaTh 1 HACTPaWBATh KACTOMHBIE apXUTEKTYPbl HEHPOHHBIX ceTeil I criennpUuecKux
(hMHAHCOBBIX LieNeH.

Bricokoit kBanudukammeii B mporpammupoanni Ha Python (TensorFlow, Keras, PyTorch).
Pabots! ¢ big-data crekamu (Hadoop, Spark).

Opranmzanueid pabo4MX TIPOIECCOB W YIpPaBIEHHEM KOJUICKTHBOM pa3pabOTUMKOB |
uccieoBareneil JaHHbIX.

[IpumensieT coBpeMeHHBIE METOIBI M TexHojornn MW ms pemeHus 3amaq OLEHKH PHUCKOB U
yIpaBleHus puckaMu B GUHAHCOBOH chepe

HeiipoHHbIe ceTH  T1y00KHe METO bl MAIIMHHOTO 00YYEHUs JJIsl OLIEHKH M YIIPABJICHHs PUCKAMHU.
BrIcokOHarpyKeHHble aHATUTHYECKHE TUIAT(GOPMBI U METOJIbI MapaJUIEIbHONW 00paOdOTKH JTaHHBIX
(Hadoop, Spark).

IIpo6nems! mHTEpIIpeTHpYeMOCTH Moeneii IV 11 BO3MOKHBIE Iy TH UX MPEOTOICHHS.
[IpoekTUpOBaTh M BHEIPSATH CJIOXKHbIE HEHPOHHBIE CETH MJISl MPOTHO3MPOBAHUSI PBHIHOYHBIX
KoJIeOaHNH M KPEAUTHBIX JI€(OIITOB.

COBMECTHO HCIIOJIb30BaTh TPaJUIMOHHBIN (ruHAHCOBBIN aHanmu3 U TexHonoruu VU s TouHoM
OLICHKH PUCKOB.

YupaBisaTe KpocChYHKIMOHATIBHBIMH KOMaHAaMH CHEIUAINCTOB MO PHUCK-MEHEDKMEHTY |
pas3pabotke UN.

[IponBuHyTHIMH HaBbIKamMu paboThl ¢ Python m ¢peiiMBopkamu rimybokoro oOydenus (Keras,
TensorFlow, PyTorch).

OTna)KeHHBIMH PabOYMMH TPOLIECCAMH OLIEHKU M YIIPaBJICHUs pUCKaMu ¢ npumeHennem V.
I'mbkuMu moaxonamMu K pa3paboTke W aJanTalid CUCTEM OLEHKH PHCKOB B JHMHAMHYHO
MEHSIIOIIEHCS IKOHOMHYECKOH 00CTaHOBKE.

[IpumensieT coBpeMeHHbIe MeTO/Ibl M TexHooruu VU uist perieHus onepaTuBHOTO YIpaBJIeHHs U
CTPaTernuecKkoro IIaHUPOBAHKS B (UHAHCOBOH JAEATEILHOCTH



3HaTh Advanced MeTonb! T1y00KOTr0 00y4YeHUs 1 HEHPOHHBIX CETEH JJIsl TPOTHO3UPOBAHUS (PUHAHCOBBIX
nokasaresiei ¥ ONTUMU3AIUH IPOLECCOB.
[NonuTuKy ynpaBieHHs: pUCKaMU U YCTOHYMBOCTH OM3Heca ¢ ucnoib3oBanueM M.
[puHuune! opranu3anmu 3G (EeKTUBHONW CHCTEMbl MOHHUTOPWHIA M PEarnpoBaHUs Ha BHEUIHUE
YIPO3HL.

YMmeTh IIpoexTupoBaTh M BHEIPATH CIIOKHBIE HEHPOHHBIE CETH A PELICHUS MHOTOMEPHBIX 3a1ad
OIEPATUBHOTO YNPABIEHHS U CTPATErHYECKOT0 TNTAHUPOBAHUS.
YHpaBasATh CI0KHBIMH aHAJTUTHYECKUMH IPOEKTAMU U 00ECIIeYnBaTh CBOEBPEMEHHYIO OCTABKY
KaueCTBEHHBIX PELICHUMN.
PaGoTats ¢ OonpImmMu 00beMaMu TaHHBIX B BRICOKO3 (P PekTHBHEIME HHPpacTpykTypamu (Hadoop,
Spark).

Baagers Bricoknmu komnerenuusiMu B Python (TensorFlow, Keras, PyTorch).
Oprasu3anusMi U IpoBeICHUEM aHAJIH30B YyBCTBUTEIBHOCTH U CLIEHAPHOTO aHAJIM3a.
JlugepckuMu  KauecTBaMH Ui PYKOBOJACTBA  MYJbTH()YHKIMOHAJIHHBIMH  KOMaHIaMHU
cnenuanucToB o MU u ¢puHancucTaM.

BD-1 Crnoco0eH OCYIIECTBIISTh MOMCK COOp OUUCTKY U NPEABAPUTENBHBIN aHAIU3 JaHHBIX

BD-1.3 IIpumensieT MeTOABI MOHMKECHHS PA3MEPHOCTY JJIs IEPBUYHOM UHTEPIPETALUU U BU3YyaJIU3aLUU
MHOTOMEPHBIX JaHHBIX

3HaTH CoBpeMeHHbIE METO/Ibl HEIMHEWHOTO MOHMKEHNSI pa3MEPHOCTH: H30Map, TP Qy3UOHHBIE KapThl

HeiipocereBble MOAXO0bI: BapUallHOHHBIE aBTOAHKO/IEpHI, adversarial aBToaHKOIEpBI

MeTo/1p1 HHTEPIIPETaLNH CIOKHBIX MOJIENIeil MOHKEHUS! pa3MEPHOCTH

[MToaxonp! kK paboTe ¢ OUeHb OOJBIIMMHU Pa3MEPHOCTIMH (CIIy4aiiHbIe TIPOSKIHN)
YMeThb Pa3pabaTsiBaTh KACTOMHBIC METOABI OHIDKEHUS Pa3MEPHOCTH IS ClIeNN(UYECKUX 3a1ad

WHTerpupoBaTh METOIB OHIKEHUS pa3MepHocTH B end-to-end ML mafinmaitaet

OnTUMH3HPOBATH MPOM3BOAUTEIHLHOCTh AJITOPUTMOB JUTS PAOOTHI ¢ OOJIBIIMMH JaHHBIMH

Co3naBaTh HHTEPAKTUBHBIE NAMIOOP/IBI AT UCCIEIOBAaHN MHOTOMEPHBIX TaHHBIX
Baagers Haspikamu peanuzannyl CrieHaTM3UPOBAaHHBIX AITOPUTMOB ITOHIDKCHUS pa3MEPHOCTH

MetonamMu napassieabHBIX BEIYUCICHUH U pacipeieIeHHOH 00paboTKN TaHHBIX

TexHoNMorusAMY CO3aHNsI UHTEPAKTUBHBIX BU3yanu3zauuii (Dash, Streamlit)

[ToaxonaMu K yrpaBiIeHUIO KaY€CTBOM B IIPOEKTaxX MOHWKEHHS pa3MEPHOCTH

ML-3 CriocoOeH NPUMEHSATh KJIACCHUYSCKUE AITOPUTMbI MAIIMHHOIO OOYYEHHUS C MOHUMAaHUEM WX
MaTEeMAaTHYECKUX OCHOB U 00JIACTEH PUMEHEHHUS

ML-3.2 OddekTuBHO NPUMEHSET KIACCHYECKAE METOABI W MOJEIM MAIIMHHOTO OOyYeHHs IS
obecrieueHus TOCTIKUMOCTH (DYHKIIHOHATIBHBIX XapakTepucTuk cucrem MU

3HATH Apxurextypy cinoxHbsix MM-cuctem [uist yrpaBiieHUs YMHBIM TOPOJIOM

MeTo bl TPETUKTUBHON aHAJMTUKH U IU(POBOTO JBOHHNKA rOpoaa
IIpyHIUOBI TOCTPOEHUS CHCTEM MOIAEPKKH IPUHATHS PELICHUN

YMmeThb IIpoextuposars kommnekcHsle MU -cuctemsl s ynpaBiaeHUs: TOPOJIOM
PazpabarsiBaTh cTparernu LUQpoBoi TpaHCHOPMAIMN TOPOACKOTO XO3SMHCTBA
OreHMBaTh 3KOHOMUYECKYI0 3(h(hekTuBHOCTE BHeApeHust UM -pemennit

Baagers TexHONOrHsAMY CO3/aHUs LIU(PPOBBIX JIBOWHUKOB FOPOJICKUX CUCTEM
MeronaMu ONTUMU3ALKMYA TOPOJCKUX MIPOLIECCOB C Ucnonb3oBanueM NN
Hagsrikamu ynpaBieHus npoexramu BHeApeHust UM B ropoackyro nHGPaCcTpyKTypy

TunoBbie KOHTPOJIbHBIE 3aJaHUSI WM HHBbIE MATEPHAJIbI, HCOOXOAUMBbIE /ISl OLICHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAKTEPHU3YIOLIUX ITANbI
(popMHpPOBAHUSI KOMIIETCHIIHI B poLecce OCBOCHHUsI 00Pa30BaTeIbHON NPOrPaMMbI

Jlabopamopnasa pavoma 1 : Ananu3 u npedoodpadomka punancoswvix OaHHbIX

Henb: OcBOUTH METO/IBI 3arpy3KH, aHaIN3a U MEpBUYHON 00pabOTKU (PMHAHCOBBIX

JTAHHBIX.

3anaun:

1. 3arpy3uTh JaHHBIE 0 KOTUPOBKax akuui (Hampumep, S&P 500) u 6aHKOBCKHX
TPaH3aKIIHSX.

2. [Tpoectu Exploratory Data Analysis (EDA): moctpouts rpaduku
pacripeielieHui, KOppeIsIIUOHHBIC MATPHIIBI.

3. O06paboTaThk NPOIYCKH U BEIOPOCHI.

4. 3aKoAMpOBATh KaTeroOpHabHbIC TIEPEMEHHBIC (HAITpUMeEp, THIT TPAH3AKIINAN ).

Wuctpymentsl: Python, Pandas, NumPy, Matplotlib/Seaborn.



Brixonnsie gannsie: Jupyter Notebook ¢ kogom, rpadmkamu 1 BEIBOIaMH 110 aHATH3Y

JTAHHBIX.

Jlabopamopnas paooma 2 : Feature Engineering 0211 6pemenHbiX p006

Lens: Hayuntbest co3naBaTh MpU3HAKK IS PUHAHCOBBIX BPEMEHHBIX PSIOB.

3amaun:

1. Paccuurarte Texunyeckue unaukaropsl (SMA, EMA, RSI, MACD) na
UCTOPUYECKHUX JaHHbBIX.

2. Co3iarb cTaTUCTUYECKUE MPU3HAKH (BOJATHIBHOCTb, MOMEHTYM) JIJISl Pa3IUYHBIX
OKOH.

3. [IpoBeputs crarmonapHocTs psiaa (tect Auku-Dymnepa).

HNuctpymenTtsr: Python, Pandas, Ta-Lib (onmmonansho), Statsmodels.

Brixoabie qannbie: Habop JaHHBIX ¢ HOBBIMU MTPU3HAKAMU, TOTOBBIH JIJISl TIOCTPOCHUS

MOJIEIIEN.

Jlabopamopuaa paboma 3 : Ilocmpoenue u oyenka KpeOumHoil CKOPUH20801 Mooeau

Lens: PeanusoBate Moiens OMHApHON KiIaccU(PUKAIIUK 1711 IPOTHO3UPOBAHUSA JedoTa.

3anaumn:

l. 3arpy3utsb natacet German Credit Data.

2. PaznenuTh nanHbIe HA 00YYAIOLIYIO0 U TECTOBYIO BHIOOPKHU.

3. OOyuuTth 1 cpaBHUTH Mozenu Jloructuyeckoii perpeccuu, Decision Tree u
Random Forest.

4. Ouenutpb kayecTBO Mojenei ¢ momoribio ROC-AUC, Precision-Recall kpuBoii.

WuctpymenTs: Python, Scikit-learn, Matplotlib.

Boixonnbie gannbie: OO0y4eHHbIE MOJIENU, CPAaBHUTENbHAS Ta0IHIla METPUK, BHIBOJIBI.

Jlabopamopnasa pavoma 4 : Hnmepnpemayus KpeoumHoi mooenu

Lenb: Hayuntbest 00bSICHATD Mpeicka3aHus MOJIENIel MAIIMHHOTO O0yUYeHUsI.

3anaumn:

1. Ha ocHoBe nyurieit Mogenu u3 JIP Ne3 paccuntarh BaKHOCTh IPU3HAKOB.

2. UcnonszoBate SHAP/LIME niis 00bsicHEHUST OTAETBHBIX MPECKa3aHuH.

3. [TocTpouTh 3aBUCUMOCTB YaCTUYHBIX Oxkunanuii (PDP) mist kinroueBbIx
MIPU3HAKOB.

Wuctpymentsl: Python, Scikit-learn, SHAP, ELIS.

Brixonnsie nannsie: Buzyanuzaunun SHAP, ananu3 kiiroueBbix (akTOpOB, BIUSIONIUX HA

CKOPUHTOBBIN OaI.

Jlabopamopnasa pavoma 5 : Ilpocnozupoeanue ommoxa kiuenmos (Churn Prediction)

ens: [ToctpouTs MOaENb TSl UASHTH(PUKAIIUN KIMEHTOB, CKIOHHBIX K YXOIIY.

3anaumn:

1. CdopmupoBaTh "IpoKUTroBy0" TaONMIly HA CHHTETUYECKHX JIaHHBIX OaHKa.

2. OO6yuuth Moens rpaaueHTHoro oyctunra (CatBoost/ XGBoost) mis
MIPOTHO3UPOBAHUS OTTOKA.

3. [Tpumenuts MeTo 1l 00pHOBI ¢ nucbanancom knaccoB (SMOTE).

WuctpymenTtsi: Python, Scikit-learn, Imbalanced-learn, CatBoost.

Brixoaubie qannbie: PaHkKUPOBaHHBIN CIMCOK KIMEHTOB C BEPOATHOCTHIO OTTOKA.

Jlabopamopnas paboma 6 : [locmpoenue pekomenoamenvHoul cucmemol

Henb: Co3aaTh NPOTOTUIT CUCTEMBI PEKOMEH AN (PMHAHCOBBIX MTPOIYKTOB.

3anaum:

I. PeanuszoBarh anroputM KotabopaTuBHON (GUIBTPALIUU.

2. [TocTpouTh peKOMEeHIaluN Ha OCHOBE KOHTEHTHON (PHIIbTPALIUH.

3. OneHuTh KauecTBO pekoMeHaanuii no merpukam Precision@k u Recall@k.

WuctpymenTtsl: Python, Pandas, Scikit-learn (mnm 6ubnmoreka Surprise).
Boixoanbie qannbie: @yHKIMS, BO3BpAIIaoIas NePCOHAIbHbIE PEKOMEHAAINH JUIS
KITMEHTA.

Jlabopamopnasa paboma 7 : Qbnapysicenue mouieHHUYECKUX Onepayuil



[lenb: Peanu3oBaTh MOJIEIb 7151 BBISIBJICHUSI aHOMAJIbHBIX TPAH3AKIUMN.

3agaun:

1. 3arpy3uTh nataceT Tpan3aknui (Hanpumep, Kaggle Credit Card Fraud
Detection).

2. OO0yuuth Mozensb Isolation Forest.

3. OneHnuTh Ka4eCTBO MOJIENIN Ha CHIIBHO HeCOaTaHCUPOBAHHBIX JAHHBIX.

HNuctpymenTtsi: Python, Scikit-learn, Pandas.

Brixogubie nannbie: Mojenp, moMeyaroniasi TpaH3akIuu Kak
MOIIIEHHUYECKUE/IETUTUMHBIE.

Jlabopamopnas paboma 8 : Ananu3 monanrbHoCmMu YUHAHCOBBIX HOBOCHM Tl

ens: HactpouTs naiimiaitH 00pab0TKHM TEKCTOBBIX JTAHHBIX JIJI aHAJIU3a HACTPOCHUH.

3anaum:

1. CoOpath 3arojloBKM (PMHAHCOBBIX HOBOCTEH ¢ RSS-neHT.

2. [TpenoOpaboTarh TEKCT (TOKEHU3AIMS, IEMMATH3AIHs], OUHCTKA).

3. OO0yuuth Knaccudukarop ToHaasHOCTH (¢ momotbio TF-IDF + Logistic

Regression unu roroBoit NLP-monenn).
Nuctpymentsi: Python, NLTK/spaCy, Scikit-learn, Transformers (Hugging Face).
Boixognsie nannblie: KinaccudukaTtop, onpenensitonni TOHaTbHOCTh HOBOCTU
(mO3UTHBHAsI/HETaTHBHAS ).
Jlabopamopuaa paboma 9 : Braxkmecmunz mopzoeoii cmpamezuu
Lenb: Peanu3oBatk U mpoTeCTUPOBATH MIPOCTYIO TOPTOBYIO CTPATETUIO HA UCTOPHUECKUX
TAHHBIX.
3agaun:
1. PeanuzoBath crpateruto "cronb3smux cpeaanx” (Moving Average Crossover).
2. Hanucatp ko1 69KTeCTHHTA C y4€TOM KOMHUCCHUH.
3. Paccuurare MeTpuku 3pdextuBrocTr (Sharpe Ratio, Max Drawdown).
HNuctpymenTtsl: Python, Pandas, Backtrader (nium Zipline).
Brixonnsie ganasie: OTuer 0 O9KTECTHHTE ¢ TpaduKaMu U METPUKAMH.
Jlabopamopnas pavoma 10 : Ilpoznoszuposanue yen ¢ nomouwypio LSTM
Hens: ITocTpouTs HelpoceTeBy0 MOIENH 1711 IPOTHO3UPOBAHMS (PUHAHCOBBIX
BPEMEHHBIX PS/I0B.
3anaumn:
1. [ToaroroButk Aanubie st LSTM (Hopmanu3zaius, co3ianue
MOCJIEIOBATEILHOCTEH ).
2. CripoextupoBath U 00yuuTh Mojens LSTM.
3. CpaBHUTB Ka4ecTBO POrHo3a ¢ 6a30Boi Mojenbio (ARIMA).
WuctpymenTtsl: Python, Keras/TensorFlow/PyTorch, Statsmodels.
Brixonnsie gannsie: O0ydyennas moaens LSTM, rpaduku mporHo3oB vs (akr.
Jlabopamopuaa paboma 11 : Coz0anue mopz06020 azenma ¢ nomouipio RL
Lens: PazpaboTarh NpoTOTHUI areHTa JUisl alTOPUTMUYECKOM TOPrOBIIM HA OCHOBE Q-
learning.
3anaun:
1. Onpexnenuts cpeny (environment) it TOPrOBIU aKIHEH.
2. PeanuzoBath arenTa ¢ mpoctoit Q-Tabauiei.
3. OOy4uTh areHTa u MPOAHAIN3UPOBATH €TO MOBEICHHE.
Wuctpymentst: Python, NumPy, Gym (OpenAl).
Brixonnbie nannble: OO0ydeHHBIN areHT, rpagK HaKOIUIEHHON Harpajsl B Mpoliecce
oOy4eHwus.
Jlabopamopuaa paboma 12 : Onmumusayua uneecCmuyuoOHHO20 nopmepens
Lenb: [TpuMeHUTHh METOBI ONTHMH3ANNH JIJIs TOCTPOeHUS (D (HEeKTUBHOTO TOPTQETs.
3agaun:
1. 3arpy3uTh HCTOPHUECKUE JTAHHBIE ITO HECKOJIBKAM aKTHBAM.



2. Paccunrtarh 0xnaeMyto JOXOJIHOCTh U KOBAPHAIIMOHHYIO MATPUILY.

3. PeanuzoBaTh ontumMu3zanuio mo MapKoBUILY U HAX0XKICHUS TOPTHEs ¢
MUHUMAJIBHOHN JUCIIEpCHEN U MaKCUMAIbHON JOXOJHOCTBIO.

Wuctpymentst: Python, Pandas, Scipy.

Boixoansbie gannbie: I'paduk 3¢ hekTuBHOMN TpaHUIIbl, BECA AKTUBOB B ONTUMAJIbHBIX

nopTQensx.

Jlabopamopnas paooma 13 : Ayoum ML-moodenu ¢ nomouwipro SHAP

Lens: [IpoBecTr MONHBIN ayAUT 00YYCHHON MOJIENIH HA TIpeaMeT cMenieHui (bias) u

UHTEPIPETUPYEMOCTH.

3anaumn:

1. [TpoBepuTh MOJIENIb HA HATMYME CMELICHHI 110 3alIUIIEHHBIM ITPU3HAKAM
(Hanmpumep, 1oJi, BO3pacr).

2. [Toctpouts ri106anpHbIE U JIOKaIbHbIE 00BICHEHUS MOJIEIIH.

3. CdopmynupoBaTh BEIBOJBI O HAJACKHOCTH U STUYHOCTH MOJIEIIH.

HNuctpymenTtsr: Python, SHAP, Pandas.

Boixoanbie gannbie: OTUET MO ayIUTy MOJEIHU C BU3yalIn3allUusIMU U BbIBOJIAMHU.

Jlabopamopnas paooma 14 : Hacmpoiika ML Pipeline u monumopunez opeiigpa

enp: Co3aaTh BOCTIPOM3BOAUMBIN ANIIIANH 111 00YYESHUsT MO i HACTPOUTH

MOHUTOPHUHT €€ "310pOBbs".

3anaumn:

1. WukarncynupoBath koj 00y4yeHust mojenu B naitruiaiin (Sklearn Pipeline).
2. PeanuzoBath torupoanue MeTpuk u napamerpos (MLflow).

3. Hamnucatp GyHKIMIO 17151 IE€TEKTUPOBaHUs Apeiina ganHbix (data drift).

WuctpymenTs: Python, Scikit-learn, MLflow.

Brixonnsie nannbie: Konseiiep o0ydeHus Moieu, KO A7t MOHUTOPUHTA.

Jlabopamopnasa pavoma 15 : FinTech-uam-60om na ocnoee LLM

Lenb: Co3aath NPOTOTHIT YaT-00Ta, OTBEYAIOLIET0 Ha BOIIPOCHI 0 OAHKOBCKUX

MPOYKTaX.

3agaun:

1. PeanmuzoBats RAG (Retrieval-Augmented Generation) cucteMy Ha OCHOBE
BEKTOPHOMN 0a3bl TaHHBIX.

2. HactpouTts Be130B LLM (Hanpumep, uepez OpenAl API nnu nokanbsHo
3aIyIeHHON MOJEIH).

3. [TporecTrpoBaTh 00Ta Ha Pa3IMYHBIX 3aIPOCAX.

WuctpymenTsl: Python, LangChain, Chroma/Pinecone, OpenAl API/ Hugging Face.

Brixonnsie nannsie: PaboTaromuii mpotoTu 4aT-00Ta.

Jlabopamopuas pavoma 16 : Komnnekcuwtii keiic: Pazpabomxa MVP FinTech-
pewienus

Lenb: [TpuMeHUTH MOTyYEHHbIE 3HAHUS JUISI pELLICHHUs] CKBO3HOM 3a1auu.

3agaun:

1. Bri6parts kelic (Hanpumep, "Cucrema o100peHns MUKpoKpeauToB" nin "Po6o-
saBamzep").

2. [TpoiiTu Bce sTanbl: cOOp M OUMCTKA TaHHBIX, feature engineering, o0yueHue u
BaIAIAIIHAS MOJICNIN, HHTEPIIPETAIUS PE3yIbTaTOB.

3. [ToaAroTOBUTH KPATKYIO MPE3CHTALUIO PELICHUS.

NHcTpymenTsl: Bee n3ydeHHble HHCTPYMEHTHI Kypca.
Brixonnsie nannbie: [Ipesenranus MVP, ko, AeMOHCTpUPYIONINH pabOTy pelIeHHUS.

Ilpumep nadopamopnoi pabomuol

JlabopaTopnasi pabora Ne2: Feature Engineering 17151 BpeMeHHBIX PsiI0B



Heab: OcBouTh MeTONBI CO3AaHHUS M OTOOpa MPHU3HAKOB JUIsi BPEMEHHBIX PSJIOB Ha
npuMepe TaHHBIX (DOHTOBOTO PHIHKA.
Sagaun:
- VByunTth MeTOABI reHepaIiy MPU3HAKOB JJISl BPEMEHHBIX PSJIOB
— OcBouTb TeXHHUYECKHE UHANKATOPHI U cTaTucTHyeckue features
- HayuuThcst orleHHBaTh Ka4eCTBO CO3/IaHHBIX MTPU3HAKOB
Oxxuaemble pe3yJbTaThl:
- 3mnaer metoas! feature engineering 17151 BPE€MEHHBIX PSIOB
- VYMeer co3qaBaTh TEXHUUYECKHE UHIUKATOPBI U CTATUCTUYECKUE TIPU3HAKI
- Bumageer meronamu ot6opa Hanbosee 3HaYMMbIX features
— MHHcTpymMeHTBI M OM0IHOTEKN:
— Python
— Jupyter Notebook
— Pandas, NumPy
— Ta-Lib wm pandas_ta
— Scikit-learn
— Matplotlib, Seaborn
Hcxonnbie naHHble: ncropuueckue nanabie akuuii AAPL (Apple Inc.) 3a mocnennue 5
JIeT.
Xoa padoThI:
1. YcranoBka u uMnopt 0udImoTex
python
Ipip install yfinance pandas-ta scikit-learn
import pandas as pd
import numpy as np
import yfinance as yf
import pandas_ta as ta
from sklearn.ensemble import RandomForestRegressor
from sklearn.feature selection import SelectKBest, f regression
import matplotlib.pyplot as plt
import seaborn as sns
2. 3arpy3ka u moAroToBKa JaHHBIX
python

ticker = "'AAPL'
data = yf.download(ticker, start="2018-01-01', end="2023-01-01")

data['Returns'] = data['Close'].pct_change()

data['Volatility'] = data['Returns'].rolling(window=20).std()
data['Price Range'] = (data['High'] - data['Low"]) / data['Close']
3. Co3naHue TeXHUYECKHX HHAMKATOPOB

python

data['SMA 20" = ta.sma(data['Close'], length=20)

data[ EMA 20'] = ta.ema(data['Close'], length=20)
data['SMA 50" = ta.sma(data['Close'], length=50)

data['RSI 14'] = ta.rsi(data['Close'], length=14)



macd = ta.macd(data['Close'])
data| MACD'] = macd[[MACD 12 26 9']
data MACD signal'l = macd[[MACDs 12 26 9']

# Bollinger Bands

bbands = ta.bbands(data['Close'], length=20)

data['BB upper'] = bbands['BBU 20 2.0"]

data['BB lower'] = bbands['BBL 20 2.0']

data['BB width'] = (data[' BB upper'] - data['BB lower']) / data['Close']

# ObvemHbvle UHOUKAMODYbL

data['Volume SMA'] = ta.sma(data['Volume'], length=20)
data['Volume Ratio'] = data['Volume'] / data['Volume SMA']
4. Co3nanue CTATUHCTHYECKUX IPU3HAKOB

python

# Cﬂl(l/ll[[('/?lllKU 3a pas3jiuvdHsvle OKHA

windows = [5, 10, 20]

for window in windows:
data[f'Returns mean {window}'] = data['Returns'].rolling(window).mean()
data[f'Returns std {window}'] = data['Returns'].rolling(window).std()
data[f'Returns skew {window}'] = data['Returns'].rolling(window).skew()
data[f'Volume mean {window}'] = data['Volume'].rolling(window).mean()

# 1[[7[!31[(!/\'[[ eoJjldamujlibHocmu

data['Volatility ratio'] = data['Returns std 5'] / data['Returns std 20']
data['High Low ratio'] = (data['High'] - data['Low']) / data['Close']

5. Co3naHme nesieBoii epeMeHHOM M JIArOBbIX NIPU3HAKOB

python

# llenesas nepemennas - 00X00HOCMb uepe3 5 Ouetl

data['Target'] = data['Close'].shift(-5) / data['Close'] - 1

# Jlacosvle npusnaxu

forlagin |1, 2, 3,5, 10]:
data[f'Close lag {lag}'] = data['Close'].shift(lag)
data[f'Volume lag {lag}'] = data['Volume'].shift(lag)
data[f'Returns lag {lag}'| = data['Returns'].shift(lag)

# 1[[)()L!Clll77/lhl(" U3MEHEHUA

data['Close change 1d'] = data['Close'].pct_change(1)
data['Close change 5d'] = data['Close'].pct_change(5)
6. OTO00p Npu3HaKoB

python

# Yoanenue NaN 3uauenuii

data_clean = data.dropna()

# Pazoenenue Ha npusHaKu u yenesyio NepemeHHyIo
X =data_clean.select dtypes(include=[np.number]).drop('Target', axis=1)
y = data_clean['Target']

# Omo6op 20 nyuwiux npusHaxos
selector = SelectKBest(score func=f regression, k=20)
X selected = selector.fit_transform(X, y)



selected features = X.columns|selector.get support()]
print("Beibpannsie npusnaxu:", list(selected features))
7. OneHKa BasKHOCTH NPU3HAKOB

python

rf = RandomForestRegressor(n_estimators=100, random_state=42)
rf.fit(X, y)

feature importance = pd.DataFrame({
'feature': X.columns,
'importance': rf.feature_importances_
}).sort values(‘importance', ascending=False)

plt.figure(figsize=(12, 8))

sns.barplot(data=feature importance.head(15), x="importance', y='feature")
plt.title('Baxxnocts npu3nakoB (Random Forest)')

plt.show()

8. Anasau3 koppeasiuui

python

correlations = pd.DataFrame( {

'feature': X.columns,

‘correlation': [X[col].corr(y) for col in X.columns]
}).sort_values('correlation’, key=abs, ascending=False)

print("Tom-10 mpu3HAKOB 1O KOPPEIAINHU C IETCBOW MMEpeMEeHHOM: ")
print(correlations.head(10))

top_features = correlations.head(15)['feature'].values
corr_matrix = X[top_features].corr()

plt.figure(figsize=(12, 10))
sns.heatmap(corr_matrix, annot="True, cmap='coolwarm', center=0)
plt.title('Koppensiumonnas marpuna ton-15 npusHakos')

plt.show()

TpebGoBanus Kk oTueTy

1. TuTyJIbHbIN JIUCT
Hazsanue pa6oter, ®UO crynenTa, rpynmna, iara.

2. Beegenne

o Llens u 3amaun paboThI

. Onwucanue natacera (MCTOYHUK, IEPUOJI, KOJTMUYECTBO HAOIIOICHHIA)

. O6ocHoBaHME BBIOOpPA TEXHUYECKUX HHAUKATOPOB

3. Meroanl feature engineering

. Matematuueckue GopMyIIbl UCTIOIb30BaHHBIX HHIUKATOPOB

. ObocHoBaHMe BbIOOpa MapamMeTpoB (OKHA, TEPHO/IbI)

. Onucanune MeTo/10B 0TOOpa MPU3HAKOB

4. Peasimzanms
. [TonHbIN KOJ ¢ KOMMEHTApPUSAMU



N —

8.

9.

. [TprMepsl HCXOHBIX U MPEOOPA30BAHHBIX JaHHBIX

. Busyanuzanus KI0YeBbIX TPU3HAKOB

5. Pe3yabTaThl

. Crincok Hanbosiee 3HaUUMBIX [TPU3HAKOB

. Marpuia Koppesiiui

. ['paduxy BaKHOCTH NMPU3HAKOB

. AHanu3 B3aMMOCBS3eH MeX 1y NpU3HaKaMu

6. BoiBoabI

. Kakwue Turibl npu3HakoB OKa3zaauch HanboJiee MOJe3HbIMU
. [TpoGIieMbl, BOSHHUKIIIHE TIPH CO3aHUH MPU3HAKOB
. [Tpennoxxenus mo yayumieHuto feature engineering
7. IlpunoxeHus

o Ucxonubiii Kox

. ['padyku TUHAMUKY KITFOYEBBIX MPU3HAKOB

. Tabmu1el ¢ onrcanueM BcexX Co3AaHHbIX features

Kpurepun oneHku:

Otanuno: [lonHOE BBHIOTHEHWE BCEX IIATOB, CO3JIaHHE PAa3HOOOPA3HBIX MPU3HAKOB,
ri1yOOKUi aHaIN3 pe3ysIbTaToB, KaUeCTBEHHAs BU3yaJIN3allus, CO/IEP/KATEeIbHbIE BBIBO/IBI.

Xopomo: KoppekTHOe co3AaHuEe TNPH3HAKOB, 0a30BBIM aHAIM3 peE3yJIbTaToB, HO 0e3
rJ1yOOKOM MHTEpHpeTaluy B3aUMOCBS3EH.

YnosaerBopurenabHo: Co3/laHue OrpaHMYEHHOr0 HaOOpa MPU3HAKOB, IOBEPXHOCTHBIN
aHaJiu3, OTCYTCTBHE HEKOTOPBIX BU3YyaIH3alUi.

HeynosierBopurtenbHo: HeBbINOTHEHNE KIIIOUEBBIX ATaloB pabOThl, HEKOPPEKTHOE
CO3J1aHH€ [TPU3HAKOB, OTCYTCTBHE aHAJIN3a PE3yJIbTAaTOB.

Ilposepsiemble Komnemenuuu Komniaexcom npaxmuueckux saoanuu: ML-3.2; E1.1; E1.2;

E1.3; E1.4; Bld-1.3; Bld-1.5

3a4eTHO-IK3aMEHAIMOHHBIE MAaTepuadbl [Jsi MPOMEXKYTOYHOW  aTTecTAlMU
(3xk3ameH)
Bonpoch! /151 MOATOTOBKHU K IK3aMeHY

Knaccudukanus FinTech-nanpasnenuii u poas U B ux pa3BuTHu.

Tunbl (UHAHCOBBIX JAHHBIX: CTPYKTYPHPOBAHHBIE, HECTPYKTYPUPOBAHHBIC U albTEPHATUBHBIC
JTAHHEIE.

Mertoabl npeno6paboTKu (PUHAHCOBBIX JaHHBIX: 00pabOTKa MPOIMYCKOB, BHIOPOCOB, KOJUPOBaHHE
KaTerOpUAIbHBIX TIEPEMEHHBIX.

Feature engineering a1 (MHAHCOBBIX BPEMEHHBIX PAJOB: TEXHUYECKHE HHIUKATOPbl U
CTaTUCTHYECKUE MTPU3HAKH.

KpenuTHBIIl CKOPHHI: METO/bI MOCTPOEHHUS M OLEHKH MOojeel (JIOTHCTHYEecKas perpeccus,
JIEPEBbS PEIICHUH, aHCAMOJIN ).

MeTtpuku KauecTBa Mojiesiel Kiaccu(hUKaluu U perpeccuy B (PMHAHCOBBIX 3a/1auax.

[TpoBepka CTaMOHAPHOCTH BPEMEHHBIX PSZIOB B (PMHAHCOBBIX JTAHHBIX.

[TpornosupoBanue orroka kaueHToB (Churn Prediction): MeTO bl 1 METPUKH OLICHKH.
PexomenaarenpHble cucTeMbl B (PMHAHCAX: KOJUIA0OpaTUBHAS M KOHTEHTHAs! (PUIIbTpAIIHsL.

10. O6Hapy)eHHe MOIIEHHUYECKUX OMEepaIfii: MeTo1bl pabOThI ¢ HecOaTaHCUPOBAHHBIMU TAHHBIMH.
11. NLP B ¢unancax: aHamu3 TOHAILHOCTH HOBOCTEH M UX BIMSIHUE HA ()MHAHCOBBIE PHIHKH.

12. Metoabl 60pb0bI ¢ AricOaTaHCOM KIacCcOB B 3a/1a4ax KIacCH(PUKAIUH.

13. M3Bneuenue nmeHoBanHbIX cyuHocTel (NER) 13 ¢puHaHCOBBIX JOKYMEHTOB.



14.
15.

16.
17.
18.

19.

20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.
32.
33.

34.

AJNTOPUTMUYECKHUIN TPEUIUHT: KJIACCU(DUKAIUS CTPATETUN U METOAbI OIKTECTHPOBAHUS.
[Iporuo3upoBanrue BpeMEHHBIX PsIOB: OT Kiaccuueckux mozeneid (ARIMA) k HeipoceTeBbIM
noaxoaam (LSTM).

OOyuenue ¢ NOJKPEIJICHUEM B TPEHIMHTE: IPOCKTUPOBAHUE Cpelbl U (PYHKIIUU HATPaLIbl.
YnpapieHue HHBECTUIIMOHHBIMU OPTGEISIMH ¢ UCTIONIb30BaHueM ML.

Onenka 3¢ ¢EeKTUBHOCTH TOPTOBBIX CTpaTeruii: KimroueBble MeTpuku (Sharpe Ratio, Max
Drawdown).

Ontumuzanus noptdenst: Morenb MapKoBHUIla U €€ COBPEMEHHbIE MOIU(UKAITUH.

Explainable Al (XAI) B ¢punancax: meronsl untepnperanuu moaeneit (SHAP, LIME).
Ynpasnenue puckamu ML-Mozeneit B COOTBETCTBUH ¢ TPEOOBAHUSMU PETYIISTOPOB.
MLOps: xu3HeHHBIN UK ML-M0OI€IM 1 MOHUTOPUHT Apeiida JaHHBIX.

Generative Al u Large Language Models B ¢hnHaHCOBOI HHIYCTpHUH.

Ortudeckue acriektsl npuMeHenns U B punancax: 6oppda ¢ bias B anropurmax.
Kubepo6eszonacnocts Al-cuctem: 3amura ot adversarial attacks.

['mo6ansHOE perymupoBanue MU B punancoBoit orpaciu (EC Al Act, moaxonsr LI PD).

Pa3pabotka naiinaiina npeodpadoTku (prHAHCOBBIX JTAHHBIX.

CpaBHeHue 3(p(peKTUBHOCTH pa3IMYHBIX aIropuTMOB ML B 3aaue KpeAUTHOTO CKOPUHTA.
[TpoexTrpoBaHKEe CHCTEMBI MOHUTOPHHTA apeiida naHHbIX 1t ML-Moneny.

Co3nganue nporoTuna dar-00Ta i (UHAHCOBOIO KOHCYJIbTHpPOBaHMS Ha ocHOoBe RAG-
APXUTEKTYPHI.

Pa3paOoraiiTe apXUTEKTypy CHCTEMbl OOHapy’>KEHHs MOILIEHHHYECTBA JUIsl OaHKa C y4eToM
PETyIATOPHBIX TPEOOBAHUH.

[TpennoxkuTte MOAXOA K MOCTPOEHUIO MEPCOHAIN3UPOBAHHON MHBECTULIMOHHOM CTpaTETUU IS
KJIMEHTA YaCTHOTO OaHKa.

CrnpoekTupyiiTe cCCTeEMy IPOrHO3MPOBAHUS PHIHOYHBIX PUCKOB HA OCHOBE aHAJIM3a HOBOCTHOTO
ITOTOKA U UICTOPUYECKUX JAHHBIX.

PazpaOoraiite mian BHeapenus MLOps-nipaktuk B FinTech-komnanuu.

Kaxnprit Bompoc TpeOyeT He TOJIBKO TEOPETHYECKOTO OCBEIIEHUS TEMbI, HO U JIEMOHCTpAIluU
MPAKTUYECKOT0 MOHUMAaHUS Ha TIpUMepax U3 (PMHAHCOBOW OTPACIIH.

Ilepeuenv Komnemenyuii (uacmu KOMHEMEHUUU), NPOBEPAECMBIX OUECHOUHBIM
cpeocmeom BD-1.3; ML-3.2; Bld-1.1; Bld-1.2; Bld-1.3; BId-1.5

Ilpaxkmuueckue 3a0anus 013 IK3AMEHAYUOHHBIX OU1EmM 08

Baok 1: PaGora ¢ nannbiMu 1 ipenodpadoTka

3ananme 1.1: 3arpysure nanuslie o nenax akuuit Tesla (TSLA) 3a nocnennuii rog ¢
nomoibio 6ubnnoreku yfinance. IlpoBeaure 6a3zoBeiii EDA: BbiBennTe CTATUCTUKU, TOCTPONUTE
rpaduK IIEH 3aKpBITUS U THEBHOM TOXOTHOCTH.

3ananme 1.2: [Ins gatacera ¢ TpaH3aKIUAMH CO3J]aliT€ HOBBIC MPU3HAKU:

. JleHb Henenu u3 AaThl TPAaH3aKLIUU
. SIBsieTcst U 1eHb BBIXOAHBIM
. Pa3zmep TpaH3akIMM B KaTeropusx (Masast/cpeHsis/KpynHas)

3aganue 1.3: B ganHbIX 0 npojaxax oOHapy eHbl IPOMycku B ctonolie "Boipyuka".
3anoNHUTE UX MEIUAHHBIMU 3HAYEHHUSIMH 110 COOTBETCTBYIOLLIEMY PETHOHY U TOBAPHOU
KaTeropHH.

baok 2: Feature Engineering

3aganue 2.1: J{nsg BpemenHoro psja 1ied Ha HedTs (BRENT) paccuuTaiite:



o 7-IHEBHYIO U 21-THEBHYIO CKOJIB3AIINUE CPETHUE

o RSI ¢ nepuonom 14

o BonatnnbsHocTs Ha 30-1HEBHOM OKHE

3apanue 2.2: Co3naiite jJaroBble IPU3HAKY JJIsl TPOTHO3UPOBAHUS MTPOJIaX HA 7 THEH
Brepen. Crenepupyiite naru 1, 3, 7, 14 nHe#t AJ1s1 KOJIMYECTBA MPOJAK.

3aganme 2.3: 113 TEKCTOBBIX OT3BIBOB KJIMEHTOB U3BJIEKUTE:

. JlnuHy OT3bIBa B CJIOBaX
. ToHanbHOCTH (TIO3UTHBHAS/HETATUBHAS) C IOMOIILIO0 TOTOBOM MOJIETN
. Hannuue knroueBbix ciioB ("mpobaema', "pekomenayr", "kauecTso"

Baok 3: [locTpoenue u BaJuganus Mojesei

3apanue 3.1: O0yunTe MOIEIb JTUHEHHON PErpecCHy JIsi MPOTHO3UPOBAHUS 1IEH Ha
JKUJIbE HAa OCHOBE JIaHHBIX O IJIOLIAH, KOJIMYECTBE KOMHAT U paiioHe. OLEHUTE KaueCTBO C
nomoiubo MSE u R2.

3anganme 3.2: I[Toctpoiite monens Random Forest st kimaccudukanyuy KIMEeHTOB OaHKa
Ha TeX, KTO YHIET 1 ocTaHeTcs. Mcrmonb3yiTe Kpocc-Basianuio Ha 5 GosmaoB.

3anganmue 3.3: /g oOyueHHON MOAETH rPaJMEHTHOrO OYCTHHTA PACCUMTANTE BaXKHOCTD
MIPU3HAKOB U BU3yanu3upyire Tom-10 Haubonee 3HAYUMBIX.

baok 4: PaGora ¢ BpeMeHHBIMHU psiiaMHu

3ananme 4.1: Pa3nenure BpeMeHHO psijl clipoca Ha 3JEKTPOIHEPTUI0 Ha 00yYaroIyto 1
TECTOBYIO BEIOOPKH C COXpAaHEHHEM BPEMEHHOTO MopsAaKa. TecToBasi BBIOOpKa JI0JKHA
coaepxath nociaegnue 30 aHel.

3ananue 4.2: [loctpoiiTe mporHo3 ¢ momouisio moaenun ARIMA mns psiga nien Ha
3onoto. [TonGepure napametps! (p,d,q) Ha ocHoBe ACF u PACF rpaduxos.

3ananue 4.3: PeanuzyiiTe mpocToe 3KCIMOHEHIIMATBLHOE CTIKUBAHUE TS psiJia
€KEeMEeCSIYHBIX MPOJAK U CPABHUTE C HAUBHBIM MPOTHO30M.

Baok 5: NLP 3anaun

3apanue 5.1: Co3naiite MaTpuily "Meniok cioB" /st HAbopa TEKCTOBBIX OT3BIBOB O
toBapax. Mcnons3yiite TF-IDF BekTOpH3anuo.

3anganme 5.2: OGyunte MoJelNb KiIaccu(UKAUN TOHAIBLHOCTH TBUTOB C HUCIIOJIb30BaHUEM
noructrueckon perpeccun Ha TF-IDF npusHakax.

3aganume 5.3: PaccunTtaiiTe KOCHHYCHOE CXOACTBO MEX]y IBYMSI TEKCTOBBIMU
JIOKYMEHTaMU TocJie MX BeKTopu3aluu ¢ nomouisio Word2Vec.

buaok 6: AHcaMO0./IM ¥ ONITHMU3 AU

3aganue 6.1: Co3gaiite ancamOIIb U3 JTOTUCTUYECKOM perpeccuu, 1epeBa peleHnii u
SVM c nomomnipo roJocoBaHus A 33/1a4M KJacCU(pUKanuu.

3aganue 6.2: [lonbepute onTUMalIbHbBIE TUIIEPIIAPAMETPHI JUIS
GradientBoostingClassifier ¢ momouisto GridSearchCV.

3ananue 6.3: PeanusyiiTe CTEKUHT U3 TpeX 0a30BBIX MOJIETIEH U OJTHON METaMOJIENN Ha
Jaracere 1iris.

Baok 7: UnTepnperanus Mmojaesen

3ananme 7.1: [Ing oOyueHHON MOAETH KIIaCCU(PUKALUU KPEUTHOTO CKOPUHTA
paccuutaiite SHAP 3HaueHus U IPOUHTEPIIPETUPYIUTE NPEICKa3aHHe ISl KOHKPETHOTO
3aeMILUKA.

3aganue 7.2: [loctpoiite rpaduk yactuyHoi 3aBucumocTtH (PDP) miis npusnaka
"Bo3pacT" B MOJIENM IPOTHO3UPOBAHUS JOXO/I0B.

3ananue 7.3: [IpoBeaute aHamu3 OMMOOK MOJIETTH: OTPEEITUTE, KAKUE TUITBI OO BEKTOB
KJIacCU(UIUPYIOTCS XyKe BCETrO U oYeMy.

Baok 8: PaGora ¢ HecOa1aHCMPOBAHHBIMH JAHHBIMH

3ananme 8.1: /{ng cuiibHO HecOaMaHCUPOBAHHOTO JlaTaceTa MOIIEHHHUYECKUX
Tpan3akuui npuMmenute Texuuky SMOTE it GanancupoBKH K1accoB.

3ananme 8.2: Paccuuraiite u npoananuzupyite merpuku Precision, Recall, F1-score mns
3aaun oOHapy>KeHHs aHOManui ¢ aucoamancom 1:100.



3ananue 8.3: Hactpoiite Beca kimaccoB B mosienn Random Forest mist yuera nucbananca
B JJAHHBIX O OTTOKE KJIMEHTOB.

Baok 9: MLOps u npoaBu:keHne Mojaesei

3aganue 9.1: Coxpanure 00ydeHHYIO MOJIeNb B (paiin ¢ momorikto pickle u 3arpysure ee
JUTSL TIpE/ICKa3aHusl Ha HOBBIX JaHHBIX.

3aganue 9.2: Hanummre QyHKIUIO 47151 MOHUTOPUHTA Apeiida TaHHBIX, KOTOpas
CpaBHMBAET pacrpeiesieHrne IPU3HAKOB MKy o0ydaroliei 1 TeKyleil BBIOOpKaMHu.

3apanmue 9.3: Coznaiite npocroit REST API endpoint ¢ momomipto Flask ams
00CITyKUBaHUSI MOJICIH MIPe/ICKa3aHus [IeH Ha HEIBUKUMOCTb.

baok 10: Buzyanuzauus n anaimns

3anganme 10.1: [TocTpoiiTe MaTpuily KOppesLui 11 MPU3HAKOB JaTaceTa U
BU3yAJIU3UPYUTE €€ C MOMOIIBIO TETIOBOM KapTHhl.

3apanue 10.2: Coznaiite maTEepaKkTUBHBIN Aambop ¢ Plotly ayis ananusa npoxax mo
pEroHaM U KaTeropusiM TOBapOB.

3anganme 10.3: Buzyanusupyiite pacnpenesieHue npeacKkazaniuii MOAECIN U CPABHUTE €0
¢ pactipenencHreM (HaKTHUSCKUX 3HAYCHUN.

Ilepeuenv kKomnemenyuni (wacmu KOMHEMEHUUU), NPOCEPACMbIX OUEHOYHbIM
cpeocmeom BD-1.3; ML-3.2; E1.1; E1.2; E1.3; E1.4

Mertoanyeckue peKOMEHJALUH, ONpeNeslome Npoueaypbl OLCHUBAHUS Ha
IK3aMeHe:

[Iponenypa nmpomeXyTo4HOM aTTrecTalliyd IPOXOAUT B cooTBeTCTBUM C IlonoxkeHuneM o
TEKYILEM KOHTPOJIE ¥ TPOMEXYTOUHOM aTTectanuu oOydatomuxcst PI'BOY BO «KyoI'Y».

HtoroBoii (opmoii KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIIETEHIIMA y OOYYaromuXxcs 10
JTUCLHUIUIMHE sBIIseTCs SK3aMeH. CTyIeHTbI 00s13aHbl CAATh 3a4€T B COOTBETCTBUU C pAaCMCaHUEM
¥ Y4eOHBIM TJIAHOM.

DOC npomMeKyTOYHON aTTeCTallMy COCTOUT U3 BOIIPOCOB M NMPAKTUYECKOrO 3aJaHus, a
TaKXe M pe3yJbTaTOB TEKYIIETO KOHTPOJIS.

DK3aMeH 10 AUCHUIUIMHE MPECeyeT 11eIb OLIEHUTh paboTy CTYICHTa 3a KypC, TOJIy4eHUe
TEOPETUYECKUX 3HAHUHM, WX IMPOYHOCTb, PAa3BUTHE TBOPUYECKOTO MBIIUIEHUS, NMPUOOpETeHHE
HaBBIKOB CaMOCTOSATENbHON palbOThl, yMEHHE MPUMEHATH IOJyYE€HHbIE 3HAHUS Ul pEIICHUs
IIPaKTUYECKHX 3a]1a4.

dopMa poBEeACHUSA JK3aMEHa: MUCbMEHHO U YCTHO.

Pesynprar ciaum sK3aMeHa 3aHOCUTHCS IPENOAABATENIEM B 3K3aMEHAILIMOHHYIO BEIOMOCTh
Y 3a4ETHYIO0 KHUXKKY.

Kpurtepuu onenuBanus pe3yibTaToB 00y4eHust

Oyenka Kpumepuu oyenusanus no sxzameny
Buicokuii OYEHKY «OMIUYHOY» 3ACIYHCUBAEM CHYOeHm, OC8OUSUIUL 3HAHUA,
VposeHb «3» VMeHUs, KOMnemeHyuu u meopemudeckuil mamepuan Oe3 npobenos;
( ) BLINOIHUBUIULL 6Ce 3A0AHUsl, NPeOYCMOMPEHHble YUeOHbIM NIAHOM HA
OMIUYHO
8bICOKOM KA4eCmeeHHOM  VpO8He, npakmuyeckue — HAGbIKU

npogeccuonanbHo20 NPUMeHeHUsl 0C80EeHHbIX SHAHUL CHOPMUPOBAHDI.

Cpeonuii OYEHKY «XOPOULO» 3ACIYAHCUBAE CMYOEHM, NPAKMU4ecKu NOJHOCMbIO
VposeHb «4» 0C6OUBWIULL  3HAHUS, YMEHUS, KOMHEeMeHyuu U meopemudecKull
( ) mamepuan, yyeOHvle 3A0aHUSI He OYEHeHbl MAKCUMANbHLIM YUCIOM
Xopouio
P 0annos, 8 0CHOBHOM ChopmMuposan npaxmudeckue HasbiKu.
Ilopocoswiii OYEHKY «)Y0081eMBOPUMENLHOY 3ACTYHCUBAEN CIYOEHM, HYACMUYHO C

YpOB€eHb «3In npo6eﬂaﬂ4u 0CB8OUBULULL 3HAHUA, YVYMEHUA, KomMnemeHyuu u




(vOosnemeopume | meopemuueckuii mMamepuan, MHo2Ue YueOHvle 3a0aHusi IUbo He
JIbHO) BbINOTHUTL, TUOO OHU OYEHEHbl YUCTOM OANNI08 ONUSKUM K MUHUMATLHOMY,
HeKomopbvle NPaKmuieckue HagbiKu He ChopMUposanbi.

Munumanvholti | OYeHKY — «HeYO0081emeOpUMENbHOY  3ACHydcugaem  CMyOeHm, — He

YypoeeHs «2» OCB0UBUWIUTI  3HAHUSA, YMEHUA, KOMNEeMeHYuu U meopemudecKull
(HeyOosiemeopu | Mamepual, yueOnvie 3a0aHUs He 8bINOIHUI, NPAKMUYECKUe HABbIKU He
mesnvHo) chopmuposanbi.

Memoouueckue  pexomenoauyuu,  onpedenawuiue  nNpPoyeoypvl  OUEHUBAHUA
aadopamopuvix padom:

[Tponenypa oneHUBaHHS TaOOPATOPHBIX paOOT MPOXOIUT B COOTBETCTBUU ¢ [Tonmoxennem
0 TEKYIIIeM KOHTPOJIE U MPOMEXKYTOUHOM arTtectanuu ooydaromuxcs PI'bOY BO «Kyol'Vy.

[To xaxxmoit mabopaTopHoii padote odopmisiercs otyeT. OTYETHI CAAFOTCS HA MPOBEPKY
PYKOBOJUTENO B TEYEHHE Kypca MO Mepe HMX BBHINOJHEHHS, U 3alUIIAIOTCS CTyJICHTaMHU B
YCTaHOBJIEHHOM HOPSJIKE.

[Ipu 3amuTe oTYETa CTYICHTY MOTYT OBITh 33J]aHbl BOIPOCHI U IOTIOJTHUTENLHBIC 3a/1aHuUs
[0 CyTH J1abOpaTOpHOM pabOThl, B TOM 4YMCJI€ U3 CIHCKA KOHTPOJBHBIX BOIPOCOB K JAHHOUN
naboparopHoit pabote. [Ipu HeyAOBIETBOPUTENBHOM OLIEHKE 3HAHHM CTyJAE€HTa IO TeMe JaHHOTO
oTyeTa, CTYJIEHT BO3BPAIIAETCs K IOBTOPHOMY M3yUEHHUIO COOTBETCTBYIOLIMX MaTEPUAJIOB, IIOCIIE
Yero JIOMyCKaeTcs K MOBTOPHOM 3amure. HeyqoBIeTBOPUTENHHO BBHIMOIHEHHBIH OTYET TaKkKe
BO3BpAILlAETCS HA JJOPAOOTKY.

OT4der MOMKEH COJEp>KaTh 3arojioBOK, TeMy JabopaTopHOM paboThl, Lenb, 3alaHHe,
UH/IMBUIYAIbHYIO TEMY, OIMCAHHWE XOJa BBHIMOJHEHHUS pPaOOThI, HEOOXOAMMBIC NPHUKIATHBIC
Marepuaibl (CXEMbI, MaKEThl JOKYMEHTOB U T.II.), B COOTBETCTBHUH C TPEOOBAHUSIMU K
COJIEp>KaHUIO0, U BBIBOJIBI IO paboTe.

OneHouyHble CpeACTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbS BEIOMPAIOTCS C YUETOM UX WHIUBUAYATbHBIX MCUXO(PU3NIECKHX OCOOCHHOCTEMH.

— MMPU HEOOXOTUMOCTH UHBAJIU]IAM | JIUIIAM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3]I0POBbSI
MIPEIOCTABIISCTCS JOMOIHUTENBHOE BpeMs JUIs MOATOTOBKH OTBETA HA 3a4eTe;

— IIpU NIPOBEJICHUH NPOLIETYPhl OLIEHUBAHUS PE3YyJIbTAaTOB 00yUYEHUs MHBAINUJIOB U JIULL C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI MPEAYCMATPUBAETCS HCIONIb30BAHHE TEXHUYECKHX
CPENCTB, HEOOXOUMBIX UM B CBSI3HM C UX WHIUBUYAIbHBIMA OCOOCHHOCTSIMU,

— TIPH HEOOXOAUMOCTH JJIsi 00YYAIOIINXCS C OTPAHUYEHHBIMUA BO3MOXXHOCTSIMHU 3/10POBbS
U UHBAJWAOB IIpOLIEypa OLIEHWBAHUS pE3ylbTaTOB OOYYEeHHS 1O JUCHUILUIMHE MOMKET
MIPOBOAMTHCS B HECKOJIBKO JTATOB.

[Ipouenypa oneHuBaHusl pe3yabTaTOB OOY4YE€HHsS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS MO AUCIMILTHHE MpeAycMaTpUBaeT MperocTaBlieHne nHGopMaIuu B
dbopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HX 37]0POBBS ¥ BOCIIPHUATHS HH(POpMAITHH:

Jis U1 ¢ HapyIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMU CyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

J7is u11 ¢ HapyIIeHUSIMA OTIOPHO-BUTATEIIFHOTO armapara:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETH3WPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
00ydaromuxcs.



4.3. MeToan4yeckne yKa3aHus M0 OPraHMU3alMi BbIYHCJINTEILHOH HHPPACTPYKTYPbI
YcaoBus npUMeHeHH
— Kypc paccunran Ha cTyaeHTOB 3-T0 rojga o0y4eHusl.
— Hanmuume noctyna x BerauciutenbHbM pecypcam (GitLab, Google Colab ninu Yandex
DataSphere, JupyterHub, Hugging Face).
— Pa3paboransl nabopaTopHbie paboTHI;
— MWudpacrpykrypa s npuéma 3aaad (gitlab, CI/CD) cornacoBana ¢ maboparopHbeIMU
paboTamu.
Lesn, 3a1a4u U 02KM/1aeMble Pe3yJabTaThl
[lenu opranu3anuu BEIYUCIUTEILHOU HHPPACTPYKTYPHI:

-  J1aTh Ha4YaJbHOE mpejacTaBienue o padote B IT undppactpykrype (mpuydnTh
MOJIb30BATHCS TUTOM, Jupyter-HOyTOyKamm).

3ajauun mpenoiaBaress:

— Opranuzanus peructpanuu ctyaeHToB B Google Colab u Yandex DataSphere

— Coszmanue y4eTHBIX 3aluceli CTyIeHTOB B gitlab By3a;

— Hacrpoiika GitLab Runner asst aBToMaTnyecKoro TeCTUPOBAHUS KOJA.

— Pa3zpaboTka ma610HHOTO PEno3UTOpHsI JIJIs 1ab0OpPaTOPHBIX PadboT ¢
npenycranoBieHHbIMU 3aBucUMocTsiMu (PyTorch, Keras, TensorFlow, Hugging Face
Transformers).

— Hanucanue aBTOTeCTOB AJIs MPOBEPKU KOPPEKTHOCTU BHITIOTHEHUS 3aaHUii (HanpuMmep,
fine-tuning monerneit).

— Busyanuzanusa pesynpraToB TectupoBanus yepe3 HTML-oTuers!.

— TloaroroBka uHCTpYKIHii 110 padote ¢ Git 1 00IaYHBIMH peCypCamH.

OxwunaeMble pe3ysbTaThl CTY/IEHTOB:

- HavajbHOE npejacTaBieHue o padore B IT undpactpykrype (rut, HEWMHUHT).

— HaBsiku 3amycka v TeCTUpOBaHUS TITyOOKUX HeWpoceTell B 00IayHbIX cpeax.

-~ INormmanue CI/CD-mporieccoB B KOHTEKCTE pa3paboTKu TiTyOOKHUX HEHpOCeTeH.

Hopsinok peanuzauuu

3anpaua Nel: Opranuzarus peructpaiuu cTyneHToB B Google Colab u Yandex DataSphere
3agauya Ne2: CozniaHue yueTHbIX 3alicel CTyAeHTOB B gitlab By3a

3apaua Ne3: Hactpoiika GitLab Runner:

Jlis  aBTOMaTHYecKOoro TECTHPOBaHUS Kojga  ucmonb3yercss  Docker-o6paz ¢
npeaycranoBineHHbiMu  Oubnmorekamu  (PyTorch, Keras, TensorFlow, Hugging Face
Transformers).

Hns Bemonuenus CI/CD naiimaiina 6su1 HacTpoeH GitLab Runner Ha ynanénHoi BUPTyanbHON
marmae ¢ OC Ubuntu 24.04.
ITocnenoBaTenbHOCTh HACTPOMKH BKIIFOUYAJIA CJIEYIOIINE LIaru:

e Hacrpoiika cuctemMbl — ycTaHOBKa HEOOXOAMMBIX KOMIIOHEHTOB, TaKuX, kak Docker.

e Vcranoska GitLab Runner no odunmansHoi HHCTPYKINH.

e Peructpamus Runner ayist wactHoro cepsepa GitLab.
3amaua Ne4: L1a0/si0HHbBI peno3uTopuii:

Bxurouaer:

.gitlab-ci.yml mns CI/CD.

Cxpuntsl 115 1pe1o0paboTKU TEKCTa U 00YUYEHUS MOJIeNei.

[Tpumeps! koaa nist padotel ¢ BERT, GPT u npyrumu apxutektypamu.

3agaua NeS: ABToTecThl:

[TpoBepstoT KOppeKTHOCTH fine-tuning Mozenelt (Hanpumep, accuracy Ha TECTOBOM JIaTaceTe).
3agaua Ne6: Busyanusanusi pe3yJibTaToB:

I'enepannss HTML-0T4eTOB € pe3yapTaTaMu TECTUPOBAHUS, BKIIFOYAsi METPUKHU KayeCTBa
MOJIEIIEH.

ITopsinok NpoBepKH KOPPEKTHOCTH:



e Hanmmuue Git-peno3uTopues y BCeX CTYIACHTOB.

o IITabnOHHBINA PEIO3UTOPUI C MOAKIIOYCHHBIMU aBTOTECTAMH.

e Uuctpykmus o padote ¢ Git u CI/CD B popmare README.md.
Bces ctpykTypa MakcUMallbHO alaiTUPOBaHAa J1J1sl KOMMPOBAHUS CTYAEHTAMU U MUHUMHU3ALUU
Mopora BX0/ia MpH BBIMOJIHEHUHN J1a00paTOPHBIX

4.4. MeToanueckne yKa3aHusl M0 OPraHU3aIuu JadopaTOPHBIX padoT
YciaoBust npUMeHeHH

— Kypc paccunran Ha cTyaeHTOB 3-T0 rojia 00y4eHusl.

— Hanmuume nocryna x BerauciutenbHbIM pecypcam (GitLab) m k GPU/CPU (Kaggle,
JIOKaJIbHBIE CEPBEPHI).

— Paspaborana undpactpykrypa s npuéma 3anau (Gitlab, CI/CD) u cornacoBana ¢
1ab0paTOpHBIMU pabOTaMU M HACTPOEHA Ha BCEX CTYJEHTOB 00pa30BaTEIbHON
IPOrpaMMBl;

— Hcnonp3oBaHue OTKPHITHIX JaTacETOB U OMOJINOTEK.

Hean, 3a0aum 1 oxxugaeMble pe3yabTaThl
[{enu opranu3anuu J1abopaTOpHbIX padoT:
— 3akperJieHue TEOPETUYECKUX 3HAHUM Ha MPAKTHKE.
— Pa3BuTHe HaBBIKOB pa3pabOTKU ITyOOKHX HEHPOHHBIX CETEH.
— IloaroroBka K pelIeHUIO peaabHbIX 3a/1a4 B UHIYCTPUH.
3ajaun mpenoiaBaTens:
— OOecneynTh CTYJICHTOB CTPYKTYpPUPOBAHHBIME Ja00PaTOPHBIMUA PabOTaMH.
— IIpenoctaBuTh 1OCTYN K HEOOXOAMMBIM BBIYUCIUTEIBHBIM PECYPCAM.
— OpranuzoBarhb MPOBEPKY U OOPATHYIO CBS3b O BBHIITOJIHEHHBIM pa0OTaM.
Oxuaemple pe3yJbTaThl CTYIEHTOB:
— VYMeHHe NPUMEHSTh ITyOOKHe HEeHPOHHBIE CeTH Ha MPaKTUKE.
— Bnagenue 6ubmmorexkamu u ppeiimBopkamu (PyTorch, TensorFlow, Keras, Hugging

Face Transformers).

— OmnpIT penieHns 3aa4 Ki1acCu(pUKaI, CETMEHTALUN U JETEKIIUU 0OBEKTOB.

— OmnsIT npuMeHeHus TpaHcepHoro oOyueHus u fine-tuning mojernei.
IMopsinok peanm3zauuu
3amaua Nel: [ToaroroBka nmabopaTopHbIX padoT (B cooTBeTcTBUH C 11. 2.3.3 PII/I)

1) Onpenenenue Tem:

— Bsenenne B UM ®un Tex u maHHbIe KaK aKTHUB

—  OCHOBBI MAaIIMHHOTO O0YYEHUS IS COTPYAHUKOB (pruHAHCOBOH chepbl

— Ilpeno6pabotka u feature engineering Juist GUHAHCOBBIX JTaHHBIX

— KpeauTHbIi CKOPHHT U OLICHKA PHCKOB

— Ilporuo3upoBanue orroka kiueHToB (Churn Prediction)

— Ilepconanu3anus 1 peKOMEH/aTeIbHBIE CHCTEMBI

— Oonapyxenne mourenHnuectsa (Fraud Detection)

— NLP B ¢punaHcax: aHanu3 HOBOCTEH M HACTPOSHUH

— BseneHue B anropuTMUYECKUI TPEHIUHT

— IIporHo3upoBanne BpeMeHHBIX pAa0B: oT ARIMA k RNN

— OO6yuenwue ¢ nogkperieaneM (RL) B Tpeiinuare

— Al B ynpaBJeHUU HHBECTUITHOHHBIME MOPThETsIMU

— Explainable Al (XAI) u ynpasienue puckamu Mojenen

— MLOps: kak BHeApsAT, ML-Mozenu B mpou3BOICTBO

— Generative Al u Large Language Models B punancax

— Perynsaropuka, 3TUKa U UTOTH Kypca



HaumenoBanue Pacnpenenenu
JlaGopaTopHoii Copep:xanue JladbopaTopHoii padoThI € 4acoB
padoThI
2 3
JlaboparopHas 3arpy3ka JaHHBIX U3 Pa3IMYHBIX HCTOYHUKOB (CSV, 24aca (2
pabora 1: API, 6a3bl 1aHHEIX) yaca JIP)
AHanu3 1 ITpoenenue Exploratory Data Analysis (EDA)
npeodpaboTka | )GpaGoTka MPOIyILEHHbIX 3HAYEHHH H BHIGPOCOB
(hMHAHCOBBIX H
f— opMaM3aius U CTaHJapTU3aLUs JaHHBIX
Busyanuszanus pacupeneineHui U KOppeisiiun
AHanu3 BpeMEeHHbIX psA0B (DMHAHCOBBIX MOKa3aTeei
JlaGoparopHas Co3zanue J1aroBpIX TPU3HAKOB 24aca (2
pabora 2: PacueT ckonb3gmux CTaTUCTUK (CpeIHKe, cTaHaapTHbIe | daca JIP)
Feature OTKJIOHEHHUS )
Engineering i | epepanms Texundecknx unaukaropos (RSI, MACD,
BpEM .
EZO]SHHHX Bollinger Bands)
P Brienenue ce30HHBIX U IIUKIMYECKUX KOMIIOHEHT
CoztaHue Npu3HaKoB Ha OCHOBE OKOHHBIX (DYHKIUI
y
Ot60p Haubosee MHPOPMATHUBHBIX MPU3HAKOB
JlaGoparopHas [ToaroToBka JaHHBIX A7 3a/1a4y OMHAPHOM 2uaca (2
pabora 3: KJ'IaCCI/I(bI/IKaI_[I/II/I yaca J1P)
[octpoenne n OO0yueHne MoIeleH JIOTUCTUICCKOM PETPeCCHH U
ometka CIIy4aiiHOr o JIeca
K HUTHOHU o
PEAUTHOM Kpocc-Banunanus u HacTpoiika rureprnapaMmeTpoB
CKOPUHIOBOH ..
MO Onenka kadectBa ¢ noMmomsio ROC-AUC, Precision-
Recall
[TocTpoeHre CKOPUHTOBOW KapThl
AHanu3 MaTpuLbl OIMOOK
JlabopaTtopHast Pacuer Ba)xHOCTH NIPHU3HAKOB 24aca (2
pabora 4: Ucnonw3oBanne SHAP s nokaneHOM nHTEpnpeTanuu | yaca JIP)
HHTePHPeVTaHH’I [Toctpoenue rpadukos yactTuuHoii 3aBucumoctu (PDP)
KpeAUTHO AHaIIN3 TPaHUYHBIX CITyYaeB
MOJEIHN
Co3znanue 0ObSICHUMBIX OTYETOB /17151 OM3Heca
ITpoBepka Ha cmenieHus (bias detection)
JIaGoparopHas . . 24aca (2
dopMHUpOBaHUE LIETIEBOI IEPEMEHHON OTTOKA
pabora 5 : yaca JIP)
Coznlanue nNpu3HaKoB MMOBEIECHUS KIIMEHTOB
IIporuosuposa
banancuposka kiaccos ¢ nomouipto SMOTE
HUE OTTOKa
OO0y4eHue rpaIueHTHOT0 OyCTHHTA
KJINEHTOB
(Churn CerMeHTanMs KJIMEHTOB MO PUCKY OTTOKA
. Pa3paboTka cTpareruil yaepxaHus
Prediction) P P yAep
JlabopatopHas | [loaroToBka JaHHBIX O B3aMMOJICHCTBHSIX 24aca (2
pabota 6 : M0JIb30BaTENEN yaca JIP)
[TocTpoenne Peanuzanus xonnabopaTuBHON QUIbTpaliu
pexomenaaren | IToctpoenue content-based pexomenmanuit
pHOI cucteMbl | Co3maHue TMHOpPHIHON CHCTEMBI
OlLieHKa KauecTBa peKOMEHJaui
A/B TecTupoBaHue aJIrOPUTMOB
JlaGoparopHasi | AHaiau3 aHOMAaJIUH B TPAH3aKIIMOHHBIX JAHHBIX 24aca (2
pabota 7 : [Tpumenenue Isolation Forest u One-Class SVM yaca JIP)
Oo6napyxenue | Hactpoiika moporos kiaccudukamnuu
MoreHHudeck | Pabota ¢ ciiibHO HecOanaHCUPOBAHHBIMU TAHHBIMH

UX Ollepalun

CO3,Z[3.HI/IC CHUCTCMBbI pCAJIbHOT'O BPCMCHU




HaumenoBanue Pacnpenenenu
JlaGopaTopHoii Copep:xanue JladbopaTopHoii padoThI € 4acoB
padoThI
2 3

AHaJM3 JIOKHBIX cpabaThIBAaHUM
Jlaboparopuast | CO0p IMaHHBIX U3 HOBOCTHBIX HCTOYHHKOB 24aca (2
pabora 8 : [IpenoGpaboTka TekcTa (TOKEHU3AIMS, CTEMMUHT) qaca JIP)
AHanu3 Bexropuszanus texctoBbix JaHHbIX (TF-IDF,
TOHAJIBHOCTH Word2Vec)
(UHAHCOBBIX OO0yuenue kiaccupukaropa TOHAILHOCTH
HOBOCTEN AHanu3 BIUSHUS HOBOCTEN HAa PBIHKU

Busyanusauus pe3ynbTaToB.
JlabGopaTtopHas | Pa3paGoTka TOproBbIX ITpaBUI 24aca (2
pabota 9 : Co3znanue 69KTeCTUHIOBOTO (ppeiiMBOpKa yaca JIP, 2
bakrecTunr VYyer TpaH3aKIMOHHBIX U3JEPKEK gaca CP)
TOProBOM Pacuer metpuk 3¢ dexruBHocTH (Sharpe Ratio, Max
CTpaTeruu Drawdown)

AHanu3 KpuBOM Kanurasia

Onrtumusanus napaMeTpoB CTpaTeruu
Jlabopatopuas | [loaroroBka maHHBIX ISl HEMpoceTen 24aca (2
pabora 10 : [TocTpoenue apxurektypsl LSTM qaca JIP)
[Iporno3upoBa | OOyueHue ¢ yuuTenaeM sl BpeMEHHBIX PsiioB
HHUE LIEH C Hacrpoiika runepnapaMeTpoB ceTH
IIOMOLUIBIO CpaBHeHuE C TpaJULIHOHHBIMU METOJAMU
LSTM AHann3 omuOOK MPOTHO3UPOBAHUS
Jlabopatopuas | [IpoexTupoBaHue cpe/nl st OOyUSHUS C 24aca (2
pabora 11 : MOJKPEIICHUEM yaca JIP, 2
Co3nanue Peanuzanus Q-learning anroputma gaca CP)
TOProBOI0 Coznanue GyHKIIMH Harpaibl
areHra c OOyueHue areHTa Ha UCTOPUYECKUX JaHHbIX
nomotubo RL | TectupoBanue crpareruu

AHaIM3 CXOAMMOCTH aJITOPUTMA
JlaGoparopHast | PacueT 10XOAHOCTH M KOBapHUallil aKTUBOB 24aca (2
pabota 12 : [Toctpoenue > dpexTrBHOM rpaHuisl MapkoBuiia yaca JIP)
Ontummzanus | Peanuzanus Black-Litterman monenu
WHBECTUIIMOHH | Y4YeT OrpaHUYEHUN U PEryIsSsTOPHBIX TpeOOBaHUMN
oro nmoptdenss | AHanmM3 pucka U AUBepcUUKaAIIH

Coznanne pebaTaHCUPOBOYHOM CTpaTEeruu
JlabopatopHas | ['moGanbHast HHTEpIIpETAIs MOEIIEH 24aca (2
pabota 13 : AHanu3 BIUSHMA IPU3HAKOB HA IPEICKA3aHUS qaca JIP)
Aynut ML- Briasnenue cMeneHnii B JaHHBIX
MOJEIH C [TocTpoeHune 3aBUCUMOCTEN U B3aMMOICHCTBHI
MTOMOLUIBIO Coznianue OT4eTOB AJIsl PETYISATOPOB
SHAP PexoMeHIauMu 0 yIyYIIEHUIO MOJEIeH
JlabopatopHas | Co3maHuie BOCTIPOU3BOIUMBIX IMAUTIAHOB 24aca (2
pabora 14 : Hactpoiika CI/CD qnst ML monenei yaca JIP)
Hacrpoiika MoHuUTOpHHT Apela JaHHBIX U KOHIENTYaJIBHOIO
ML Pipeline u | apeiida
MOHHUTOPHHT JlorupoBaHue 3KCIEPUMEHTOB
npericda ABTOMaTH3aIMs IepeodydeHuss MoeeH

Pa3BeprriBanue B production




HaumeHoBaHnue Pacnpenenenn

JlaGopaTopHoii Copep:xanue JladbopaTopHoii padoThI € 4acoB
padoThI
2 3

JlaGopatopHas | IIpoekTupoBaHHE apXUTEKTYphI YaT-00Ta 24aca (2
pabora 15 : Fine-tuning si361K0BOM MOETH yaca JIP)
FinTech-uar- Nurterpanus ¢ punancoBbiMu API
60T Ha ocHoBe | Peammszammst RAG-cucremsl
LLM TectupoBaHue KauecTBa OTBETOB

Obecneuenne 6e30MaCHOCTH M KOH(PHUIECHIIHATLHOCTH

JlaboparopHast | @opMynupoBKa OU3HEC-TTPOOTIEMBI 24aca (2
pabora 16 : Co6op u aHanu3 TpedoBaHUM qaca JIP)
Kommuiekchelii | IIpoekTupoBaHue apXUTEKTYpPbl PELLICHUS

Kelic: Peanusanus end-to-end maiimiaiiaa

Pazpabotka TectupoBaHue U BaIMAALNS

MVP FinTech- | IToaroroBka npe3eHTanuu JIsi CTCHKXOJIIEPOB

pelIeHus Pacuer sxoHOMHUECKOTO 3pPekTa

2) Pa3zpabotka 3a1aHuii:
— IlomaroBble UHCTPYKIIUH.
- IIpumeps! kona.
KoHTponbHbIe BOIPOCHL.

PaspaboTka 3aganmii 115 JadoparopHoii padorsl «IlocTpoeHue u olleHKa KpeAUTHOMI
1. Hesanb padoThI
OcCBOUTH METO/1bI IOCTPOEHUS U OLEHKU KPEAUTHBIX CKOPUHIOBBIX MOJIEJIEH JJIs 3a/1a4uu
OuHapHOM Ki1accu(UKALUY 3a€MIUKOB.
2. [lomaroBpie HHCTPYKIHHA
[ar 1: YcranoBka OuOIMOTEK
[IIar 2: 3arpy3ka 1 moAroTOBKa JaHHBIX
[ar 3: Pa3penounsiii ananu3 nanHbix (EDA)
[Har 4: [IpenoOpaboTka naHHbIX U feature engineering
[Iar 5: IToctpoeHune u cpaBHEHUE MOJEIEH
[ar 6: Onenka kayecTBa Mojemnei
IITar 7: MaTepnperanus pe3yabTaToB
3. [Ipumepst kona Ha Python
python

pip install pandas numpy scikit-learn matplotlib seaborn xgboost

import pandas as pd

import numpy as np

from sklearn.model selection import train_test split

from sklearn.preprocessing import StandardScaler, LabelEncoder

from sklearn.ensemble import RandomForestClassifier

from sklearn.linear model import LogisticRegression

from xgboost import XGBClassifier

from sklearn.metrics import classification_report, roc_auc_score, roc_curve

url = "https://archive.ics.uci.edu/ml/machine-learning-databases/statlog/german/german.data"
columns = ['status', 'duration', 'credit_history', ‘purpose’, 'amount’,



'savings', 'employment', 'installment rate', 'personal_status',

'debtors', 'residence’, 'property’, 'age', 'other plans',

'housing', 'existing_credits', job', 'dependents', 'telephone’, 'foreign', 'target']
data = pd.read_csv(url, delimiter='"', names=columns)

# [Ipeobpazosanue yenesoul nepemennoul (1 - xopowiuii 3aemuux, 2 - niOXou 3aemuux)
data['target'] = data['target'].map({1: 0, 2: 1}) #0 - oecporm, I - nem deghorma

# 3. Pazeedounvlili ananu3 OGHHbIX

print("Pasmep naracera:", data.shape)
print("\nudopmanus o naHHBIX:")
print(data.info())

print("\nCTaTUCTUKN YHCIIOBBIX MMPU3HAKOB:")
print(data.describe())

print("\nPacrnipeaenenue mneneBou nepeMeHHoOI:")
print(data['target'].value counts(normalize=True))

# 4. IIpedobpabomka oanHbix

# Koouposanue kamezopuanbHblx nepemMeHHbIX

categorical _columns = ['status', 'credit history', 'purpose’, 'savings',
'employment', 'personal_status', 'debtors', 'property’,

)

'other plans', 'housing', 'job', 'telephone’, 'foreign']

label _encoders = {}

for col in categorical columns:
le = LabelEncoder()
data[col] = le.fit_transform(data[col].astype(str))
label _encoders[col] = le

# Pasoenenue na NPpU3HaKu u yeieyo nepemeHHy10
X = data.drop('target’, axis=1)
y = data['target']

# Pasoenenue na o6yyaowyo u mecmogyro 6bl00pKu
X train, X test, y train, y test = train_test split(X, y, test size=0.3,
random_state=42, stratify=y)

# MacumabuposaHnue Yuciosvlx NPU3HAKOS
numeric_columns = ['duration’, 'amount', 'installment rate', 'residence’,
'age', 'existing_credits', 'dependents']

scaler = StandardScaler()
X _train[numeric_columns] = scaler.fit_transform(X train[numeric_columns])
X_test[numeric_columns] = scaler.transform(X_test[numeric_columns])

#5. Ilocmpoenue u cpagnenue mooesetl

models = {
'Logistic Regression': LogisticRegression(random_state=42),
'Random Forest': RandomForestClassifier(n_estimators=100, random_state=42),
"XGBoost": XGBClassifier(random_state=42)

}



results = {}

for name, model in models.items():
# Obyuenue mooenu
model.fit(X_train, y train)

# Ilpeockaszanus Ha mecmogoul 8b100pKe
y_pred = model.predict(X _test)
y_pred proba = model.predict proba(X test)[:, 1]

# Ouenxa kauecmasa
auc = roc_auc_score(y_test, y pred proba)
results[name] = {
'model': model,
'auc': auc,
‘predictions': y_pred,
'probabilities": y pred proba
b

print(f"\n{name}:")
print(f"AUC: {auc:.4f}")
print(classification_report(y test, y pred))

#6. Bll')i\,r'(l.YllL?(ll’llI}l pe3yibmamos
import matplotlib.pyplot as plt
import seaborn as sns

# ROC-kpuevie

plt.figure(figsize=(10, 8))

for name, result in results.items():
fpr, tpr, =roc_curve(y_test, result['probabilities'])
plt.plot(fpr, tpr, label=f"{name} (AUC = {result["auc"]:.3f})")

plt.plot([0, 17, [0, 1], 'k--', label="Random Classifier")
plt.xlabel('False Positive Rate")

plt.ylabel("True Positive Rate")

plt.title('ROC Curves for Credit Scoring Models')
plt.legend()

plt.grid(True)

plt.show()

# Baosicnocmo npusnaxkos 0s iyduieti Mooeu
best model name = max(results, key=lambda x: results[x]['auc'])
best model = results[best model name]['model']

if hasattr(best_model, 'feature importances '):
feature importance = pd.DataFrame({
'feature': X.columns,
‘importance': best_model.feature importances_
}).sort_values('importance', ascending=False)

plt.figure(figsize=(10, 8))



sns.barplot(data=feature importance.head(10), x="importance', y="feature')
plt.title(f"Top 10 Feature Importance - {best model name}")
plt.show()

def create scorecard(probabilities, bins=10):
"""Co3naHue CKOpMHTOBOM KapThl HA OCHOBE BeposiTHOCTE" "
scores = pd.cut(probabilities, bins=bins, labels=range(1, bins+1))
return scores

best probabilities = results[best model name]['probabilities']
test_scores = create_scorecard(best probabilities)

score_analysis = pd.DataFrame({
'score': test_scores,
'actual': y_test.values
}).groupby('score').agg({
'actual’: ['count', 'mean']

}).round(3)

print("\nAHaIMCKOPHI 1T0 CKOPUHTOBBIM Oasiiam:")
print(score_analysis)
4. KoHTpOJIbHBIE BONIPOCHI
Teoperuyeckue:
— B yeM oTimymue JOrucTU4eCKON perpeccuu OT JMHEHHOU perpeccuun?
- UYro takoe AUC-ROC u kak HHTepIpeTUPOBaTh 3TO 3HAUCHUE?
- Kaxkue merpuku HanOosee BaXKHBI 17151 3a/1a41 KPEAUTHOIO CKOPUHTA U Touemy?
IIpakTHyeckue:
- Hanummure xon nst pacuera Gini coefficient Ha ocnose AUC-ROC
- Peanugyiite pynkiuto mist 6amaHCHpOBKHU Ki1accoB ¢ momoibio SMOTE
- Co3pnaiite QyHKIMIO U pacyeTa ONTUMAILHOTO opora Kiaccuukanuu
AHaTUTHYECKHE:
- Ilouemy Ba)XHO yUMTHIBaTh JUCOAIAHC KJIACCOB B 337jaue€ KPEAUTHOTO CKOpUHTa?
- Kakue npuzHaku 0ObIYHO SIBISIFOTCS HanOoJIee BaXKHBIMU B KPEAUTHBIX MOJIENSIX?
- Kak MOXHO yJIy4IuTh KaueCTBO KPEAUTHONW CKOPUHIOBOW MOJIEIH?
5. Kputepuu oueHKku
Otian4Ho:
— IlosmHOE BBINOJIHEHHUE BCEX I11arOB
— IlocTpoeHne u cpaBHEHNE HECKOJIBKUX MOJIEIEH
— T'nyGoxuii ananu3 MeTpuK KayecTBa
— Coznanue U HHTEPIIpETALHs CKOPUHTOBOM KapThl
— KauecrBennas Bu3yanuzanus pe3yJbTaToB
— Xopouo:
— KoppekTHoe mocTpoeHne 0JHOM-IBYX MOJENE
— ba30BbIil aHAIN3 METPUK Ka4yeCcTBa
— Hanuuue ocHOBHBIX rpaMKOB U BU3yalln3alui
—  Y0BJICTBOPUTEJIBHO:
— YactuyHoe BBHINOJIHEHHUE ¢ OIIMOKaMHU B IpeoOpaboTKe TaHHBIX
— OtcyTcTBHE HEKOTOPBIX METPUK WJIM BU3YyaIU3alUui
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— HeynoBiieTBOpUTEIBHO:

— HeBbImonHenue KIIOYEBBIX ITANOB PAOOTHI

— Kpurtnueckue ommbKku B KoJie UM aHAIIN3E
6. JlonoTHUTEIbHBIE 32 JaHUS
JI1s1 NIPOABHHYTHIX CTYA€HTOB:
Peanusyiite nondop runepmnapamerpoB ¢ nomoubio GridSearchCV
Jlo6aBbpTe aHCAMOJIMPOBAHUE MOJICIICH
Co3paiiTe aBTOMAaTU3UPOBAHHBIN MaWTUIalH MPeoOpabOTKH JaHHBIX
Peanu3syiite kpocc-BaauaaIuio ¢ crpaTuduKauei
Jlo6aBbTe aHaIM3 S5KOHOMUYECKOH 3(pPpeKTUBHOCTH MOIeTH
IIpumep 10NMOTHUTEIBHOIO KOJA:
python

from sklearn.model selection import GridSearchCV

param_grid = {
'n_estimators': [50, 100, 200],
'max_depth": [5, 10, 15],
'min_samples_split": [2, 5, 10]
b

rf = RandomForestClassifier(random_state=42)
grid_search = GridSearchCV(rf, param_grid, cv=>5, scoring="roc_auc')
grid_search.fit(X train, y_train)

print("JIyumme napamverpsr:", grid_search.best params )
print("Jlyuammit AUC:", grid search.best score )
7. TpeGoBaHusi K 0TYETY
TuryabHbli JHUCT - Ha3zBaHue padotel, PUO, rpynna, nara
Heab u 3aqaun padoThl
Onucanme garaceTa - ICTOUHUK, 00bEM, OCOOEHHOCTHU JaHHBIX
IIpeno6padoTka JaHHBIX - OMMCAHNUE BHIIIOJHEHHBIX TPEOOpa30BaHU
MeToabl ¥ aJTOPUTMBI - ONIMCAHUE UCIIOIb30BAaHHBIX MOJEIIEN
Pe3yabTaThl - TaOIUIBI ¢ METPUKaMU, FpadUKH, aHATU3
BbIBOABI - CpaBHEHUE MOJIENEH, pEKOMEHJAlIMH, TPOOIEMBI
IIpunoxeHus - NICXOAHBIA KOJI, AOTIOJTHUTEIBHBIE MATEPHAIIBI
PaboTa mo3BossieT cTyJleHTaM OCBOMTD MOJHBIN LIUKJ pa3pabOTKH KPEAUTHONW CKOPUHTOBOM
MOJIEJH - OT NPe1oOpabOTKU JaHHBIX 10 UHTEPIPETAIINH PE3YJIbTaTOB U OU3HEC-TPUMEHEHUS.
4.5. MeTonnyeckne yKa3aHus 10 OPraHU3ALUH IIPOCKTHOM AeATeJIbHOCTH CTY/ICHTOB
YcioBus NpUMEHEHHA:
Kypc paccunran Ha cTyeHToB 3-ro roga oOyueHus,
O6miee BpeMs Ha MPOEKT — He Oosee 16 4acoB Ha KaXkI0TO CTyCHTA.
NwmeeTcs 1ocTyn K KelicaM MHAYCTPUAIIBHBIX TApPTHEPOB.
Henan, 3a1aun u o:kuIaeMble pe3yabTAThI
e opranu3anyuy BLIYUCIUTEIbHON HHPPACTPYKTYPBI:

JAaTb HAYAJIBHOC IMPEACTABICHHUEC O PCAJIBHBIX 3ajjadax, p€IIacMbIX C IMTOMOIIbIO FHy6OKI/IX

HEHPOHHBIX CeTeil U BO3HUKAIOIIUX MPobIemMax.
3agaum npenogaBaTeIsi:
cOOp KeiCoB MHIYCTpHAIbHBIX TAPTHEPOB;
cOop KeiicoB mpenojaBaTesiell IPaKTUKOB U Jab0paTopuil B By3e;
dbopmupoBanne T3 Ha 3a4ETHBIN MPOEKT HA OCHOBE KEHCOB;
pa3paboTKka CUCTEMBI YUETa pe3yIbTaToOB MPOEKTa B UTOIOBOM OLIEHKE 3aueTa



O:xuaemMble pe3yJbTaThl CTYA€HTOB:

HayaJlbHOE TMPEACTABICHUE O pEabHBIX 33/a4yax, PEIIaeMbIX C TOMOIIbI0 TTyOOKHX
HEHWpOCeTe U BO3HUKAIOIIMX MpobIeMax.

3agaua Nel: COop KelicoB MHAYCTPHAJIBLHBIX IAPTHEPOB

1. Kpenutnbiii CKOPHHT ISt MHUKPOGUHAHCOBBIX OpraHu3anui
Onucanme: PazpaboTaTe CUCTEMy aBTOMAaTHYECKOM OLIEHKU KPEIUTOCIIOCOOHOCTH 3aEMILIUKOB
HA OCHOBE aJIbTEPHATUBHBIX JTAHHBIX (MCTOPUS MOOMIIBHBIX IIaTeXKel, aKTUBHOCTh B COIICETSX,
[OBE/IEHYECKUE NaTTepHBbI). TpaaulIMOHHbBIE KPEAUTHBIE UICTOPUH YaCTO OTCYTCTBYIOT Y LIEJIE€BOM

ayuTOPUU M®O.
Heab: CHU3UTH YPOBEHBb MPOCPOUYEK IO MUKPOKPEAUTAM 3a CUET 00Jiee TOUHOM OLEHKH PUCKOB
u pacIIMpeHHs KJIMEHTCKOM 0askl.
O:xungaemble pe3yabTaThbl:
o Mogenb ckopunra ¢ AUC-ROC ne menee 0.85
. ABTOMATU3UpOBaHHAsl CHCTEMa MPUHATUS PEIICHUH M0 KpPEIUTHBIM
3asBKaM
. CHuxenue ypoBHs gedontos Ha 15-20%
2. AJNropuTMHUYeCcKUii TPeuHr Jifi§: xemx-ponaa

Onucanue: Co3nath cuUCTEMY aBTOMATUYECKOM TOProBiM Ha (MHAHCOBBIX PBIHKAX,
UCIIOJB3YIOLIYI0 ensemble MeTOJOB MAaIIMHHOTO OOy4eHHus JJIi MPOTHO3UPOBAHUS JBUXKEHUS
ned. Cucrema [OJDKHA YYHTBIBATH MHOXKECTBEHHBIE (DAKTOPBI: TEXHUYECKHE WHAMKATOPHI,
HOBOCTHOM ¢oH, MaKpO3KOHOMUYECKHE JITaHHBIE.
Heab: MakcuMu3npoBaTh AOXOJHOCTH TOPrOBBIX ONEpalMi IpPU 33aJaHHOM YPOBHE DHCKA.
O:xupaemble pe3yabTaThbl:

. Toprosas ctpaterus ¢ Sharpe Ratio > 2.0
. Cucrema yrpaBieHuUs: pUCKAMU B peaJlbHOM BPEMEHU
. [Tanenp MoHUTOPUHTA YPPEKTUBHOCTH CTPATETUU
3apauya Ne2: Keiicobl nmpenojaBarte/iei-npakTUKOB U JIadopaTopuii B By3e
1. IIporno3upoBanue OTTOKA KJIMEHTOB 0aHka

IMocTanoBka 3amaun: baHk X04eT CHU3UTH OTTOK KIMEHTOB MpeMHyM-cerMeHTa. Heo6xoammo
pa3zpaboTaTh MOJEIIb, IPEICKA3bIBAIOILYIO BEPOSATHOCTD yXO/a KIMEeHTa B Onnkaiimue 3 mecdia.
TpeboBanus:

. CobpaTp W OYUCTHTH JaHHbIE O TpaH3aKUMIX, MPOAYKTAX H
B3aMMOJECHCTBUAX KIINEHTOB
. [loctpoutrh aHcambneByr0 Mojenb (JIoTUCTHYEcKass perpeccust +
I'paJiMeHTHBIN OyCTHHT)
. Hoctuus precision He menee 0.75 mist kinacca "yxoasine KIueHTs!"
. Pazpabotare cucteMy peKOMEHIalHi Mo yIep>KaHUIO KIMEHTOB
2. Oo0napyxeHue MOLIEHHHYeCTBa c KpPeAUTHBIMH 3asiBKaMM
ITocranoBka 3agaum: Co3maTh  CHUCTEMY  BBISBICHMS  NOAJENBHBIX  JOKYMEHTOB U
MOIIIEHHUYECKUX cXeM npu oopmiieHnn KpPEIUTOB.
TpeboBanus:
. PeanusoBats nanIIaiy o0paboTku CTPYKTYPUPOBAHHBIX u
HECTPYKTYpPHUPOBAHHBIX JaHHBIX
. OOyuHTh MOZIENIb AaHOMAJIUN Ha HCTOPUYECKUX JAHHBIX
. Wuterpuposats pemenue ¢ CRM-cucremoii 6anka
. Ob6ecneunts F2-score ne menee 0.8
3agaua Ne3: @opmupoBanne T3 Ha 3a4eTHBIN NMPOEKT HA OCHOBE KEHCOB
1. Cucrema MePCOHAIbHBIX (punaHcoBBIX pexoMeHxanuii

Hcnonb3ys wmeronsl collaborative filtering u content-based pexomenmanuuii, paspabotaiite
CHCTEMY MEPCOHATBHBIX MPEIOKEHN 0AaHKOBCKHUX TPOTYKTOB.

IIpoexT BhIMO/IHSIETCS B KOMaHAaX OT 2 10 3 4esoBeK. OueHnBaercss B KOMaH/Aa
OJIHO OLICHKOM.



NuauBuayanbHoe 3aJaHHE COCTOUT B aHAJIM3€e KadecTBa (PMHAHCOBBIX Mojaesiei. s
BBINOJTHEHUS HEO00XO0THUMO:

1. IloaroroBka JaHHBIX:

o CoOpaTtp naraceT TpaH3aKIMHM U IPOAYKTOBBIX IIPEAIIOUYTEHUIN KIMEHTOB

o [IpoBectu feature engineering: co31aTh MPU3HAKK CE30HHOCTH, dKU3HEHHBIX
COOBITHI, (PUHAHCOBOTO TIOBEICHUS

o HopmanuzoBaTs 1 npeoOpa3oBaTh JaHHbIE AJis 00ydeHus Mojieseit

2. TecrupoBanue MoaeJieii:

o Peanun3oBaTh U cpaBHUTH HECKOJIBKO MIOJIXOI0B: MaTpuyHas (pakTopuzanus,
word2vec 171 TpaH3aKIMid, TpadoBbie HEHpoCceTH

o [IporecTupoBaTh MOJEIM HAa MCTOPUYECKUX JIAHHBIX C BPEMEHHBIMU
BaJTUIAIUSIMH

3. OneHka KayecTBa:

o Paccuurars metpuku: Precision@K, Recall@K, NDCG

o [TocTpoutsb KpuBbIE O0YUEHUS U BAIUJAINH

o ITpoBectu A/B TecTupoBaHUE HA CHHTETHYECKHUX JaHHBIX

4. AHaJm3 pe3yJibTaTOB:

o BreisiBuTh Hambonee 3HaYMMble (DAKTOPHI BIMSIONIME HA KadeCTBO
pEeKOMEH Taluit

o [Tpoananu3upoBaTh OMUOKU MOJICIIH U TIPEUIOKHUTH ITyTH YITy4IICHUS

o Ouenutb OuzHec-3GGEeKT OT BHEAPEHUS CUCTEMBI
Kputepuu oneHku nmpoekra:

. Texnuueckas peanuszaius 1 kauectBo koja (40%)

. ['myOuna ananmsa u uaTEpIIpeTanus pe3ybrato (30%)

. [IpakTuueckasi IpUMEHUMOCTD U OU3HEC-1IeHHOCTH (20%)

. KauecTBo npesenTtanuu u 3amutsl (10%)
IIpumep peanuszanuu 6a30B0ro Moaxoaa:
python

import numpy as np
from scipy.sparse.linalg import svds

class FinancialRecommender:
def init (self, n_factors=50):
self.n_factors = n_factors
self.user factors = None
self.product_factors = None

def fit(self, user product matrix):

U, sigma, Vt = svds(user_product_matrix, k=self.n_factors)
self.user factors = U
self.product_factors = Vt.T

def recommend(self, user id, top_n=5):
user_vector = self.user factors[user id]
scores = np.dot(self.product factors, user vector)
top_indices = np.argsort(scores)[::-1][:top_n]
return top_indices, scores[top_indices]
B 3aBHCMMOCTH OT MOJHOTHI peajM3allid M TJIyOMHBI aHAJM3a NpenoaaBaTesb
BBICTABJIAACT OLIEHKY N0 S-0a/UIbHOI LIKAaJIe.
JlonoJiHuTeIbHbIE TPEOOBAHHUS KO BCEM NMPOEKTAM:



. Hcnonws3oBanne akTyasbHBIX (uHAHCOBBIX garacetoB (Kaggle, Yahoo
Finance, otkpeiThie nanubie 1{B)

o Peanuzanus naiimnaitnoB MLOps a1t pa3BepThiBaHUS MOJIENIEH

. Cobmronenue perynstopubix TpedoBanuii (GDPR, bazens I11)

. [TpoBeaeHne 3KOHOMUYECKOTO 000CHOBaHUS A(H(PEKTUBHOCTH PEIICHHI

. JlokyMeHTHpOBaHUE KOAA U CO3/IaHUE MOJIb30BATEIBCKON JOKYMEHTAIIUN

JlaHHbIE TIpaKTUYECKUE 3a/laHusl TO3BOJSIOT CTYACHTaM OCBOUThH TIOJHBIA LHKII
pa3pabotku FinTech-pemenuii - ot anaimsa OusHEec-TpeOOBaHUN 110 BHEAPEHUS WU OLCHKU
3 PeKTUBHOCTH.

OTJIMYHO
TexHuueckasi peaju3anus:
— Kopa paboraet 6e3 omnOOK U MOJTHOCTHIO COOTBETCTBYET 3aJaHHIO
— PeanuzoBanbl Bce 00s13aTeNbHBIC U JOTIOTHUTEIbHBIE (DYHKITUH
Cobmoienst cranaaptel opopmiienus koaa (PEP-8)
— Haymuune moapoOHBIX KOMMEHTApHUEB U JOKYMEHTAIIUU
AHaTuTHYECKAS YACTh:
[TpoBeneH MOMHBIN aHAIM3 JAHHBIX U PE3YJIHTATOB
— Paccuuransl Bce He0OX0IMMbIE METPUKHU KadecTBa
— BrImonHeHo cpaBHEHHE HECKOJIBKUX alrOpUTMOB/TIOIX0/IOB
— IIpencraBieHbl coaepKaTeIbHBIC BBIBOABI M PEKOMEHIAIIHH
KauectBo oT4eTa:
— Ilomnoe cooTBeTcTBUE TPEOOBAHUSIM K CTPYKTYpE OTUETa
— Hanuuune kauecTBEHHBIX BU3YyaIU3aluil U rpaduKoB
— I'myOoxwuit aHanu3 omUOOK U MyTeH yIydIIeHus
— IIpodeccuonansHoe opopmieHre U TPAMOTHOCTb
JlonoJiHUTe/IbHbIE TPEOOBAHUA:
— Peanm3oBaHbI PEUIOKCHHUS 110 YITYUIICHAIO MOICITH
— IIpoBenen aHanu3 anbTepHATHBHBIX MOIXOI0B

— Brinonnena ontuMusanys runepnapamMeTpoB
XOPOIIO

TexHun4yeckas peanusanus:

Kon pa6oraet koppekTHO, HO Bl BE He3HAUUTEIbHBIE HEIOYETHI
— PeanuzoBanbl Bce 00s3aTenbHbIe QYHKITUU

— B ocHOBHOM c00I0/1eHbI CTaHAAPTHI 0OPMIICHHS KO

— Hanuuue 6a30BbIX KOMMEHTapHUEB

AHaTUTHYECKAS YACTh:

— IIpoBeneH OCHOBHOM aHaIU3 TAHHBIX U PE3YJIHTATOB

— Paccunransl KTt0ueBbIE METPUKH KaueCTBa

— BreimonHeHo 6a30Boe cpaBHEHHE aITOPUTMOB

— CdopmynupoBaHbl OCHOBHBIE BBIBOIBI

KauectBo oT4era:

— CooTBeTcTBHE OCHOBHBIM TPEOOBAaHUSAM K CTPYKTYpE

— Hanuumne oCHOBHBIX BU3yanu3anuii

— Amnanu3 Hanbosee 3HaAYMMBIX OIHOOK

— VYnoBieTrBopuTelbHOE 0hOpMIICHHE

Henocrarkm:

— OTCyTCTBYIOT HEKOTOPBIE JOTIOJHUTEIbHBIE BO3MOKHOCTHU
— HenonHelil aHanu3 albTEPHATUBHBIX MOIX0/I0B

— IloBepxHOCTHAss MHTEpIIpETALINs PE3YIBTATOB
YAOBJIETBOPUTEJIBHO



TexHnueckasi peaju3anus:

Kon paboTaeT ¢ orpaHndeHUsIMU WA TPEOYyeT T0pabOTKH
— PeanuzoBanbl TOMBKO 0a30BbIE PYHKIUU

— Hapymenus B opopmiennu xona

— MuHuMalibHbIE KOMMEHTAPUU WU UX OTCYTCTBUE
AHauTHYECKAS YACTh:

[IpoBeneH orpaHUYeHHbBIN aHAIN3 JTAaHHBIX

— Paccuurtanbl TOJIBKO OCHOBHBIE METPUKHU

— OtcyTCcTBYET CpaBHEHHE aJTOPUTMOB

— BBIBOJIBI HOCST ITOBEPXHOCTHBIN XapaKkTep
KauectBo oT4era:

— YacTuuHOE COOTBETCTBUE TPEOOBAHUSAM K CTPYKTYpe
— OrpaHu4eHHOE KOJUYECTBO BU3YaIHU3AIIHi

— Henonueii ananu3 ommodok

— HeOGpexnHoe odopmiieHne

Kputnyeckue He10CTATKU:

— CyiiecTBeHHbIC OMMOKHU B peain3aliuu

— OtcyTcTBUE BaXKHBIX KOMIIOHEHTOB CHCTEMBI

— HecnocoOHOCTh OOBSICHUTH MOTYYEHHBIE PE3yJIbTaThI
HEYJIOBJIETBOPUTEJIbBHO

TexHuvyeckasi peaju3anus:
— Kop He paboTtaeT niam coaepKUT KPUTUUECKUE OIINOKHI
— PeanuszoBana TonbKO HEOObIIAs YaCTh PYHKLUI
— I'pyOsble HapylIeHUs cTaHAAPTOB O(hOPMIICHHUS
— OrcyTcTBHE KOMMEHTAPHEB
AHaJIMTHYECKAsA YaCTh:
— AHaiM3 JaHHBIX HE NPOBECH WIIM HEKOPPEKTEH
— Merpuku KadecTBa HE pacCUUTAHBI
— OTCyTCTBYIOT BBIBOJIbI M HHTEPIIPETALMS PE3YIbTATOB
KauectBo oT4era:
— TpeboBaHuUs K CTPYKTYpE HE BHITIOTHEHBI
— Busyanuzanum oTCyTCTBYIOT WJIH HEKOPPEKTHBI
— Oruet oopMiieH HEOPEIKHO
OcHoBaHMA /151 HEY/10BJIETBOPUTE/ILHOM OLIEHKH:
— HeBbImonHeHne OCHOBHBIX 3a/1a4 PaOOTHI
— IlIpenocrasienne uyxoro kojaa 6e3 MOHUMaHUS
— CucremaTnueckue OmMOKU B peau3alun
— OtcyTcTBUE OTYETA UM €70 HECOOTBETCTBUE 3aJaHUI0
Jeranu3anus KpuTepues Al KOHKPETHBIX 3a]aHuil
Jl1s1 3a1a4 MAILIMHHOTO O0y4YeHUsI:
—  Otmuuno: AUC-ROC > 0.85, mogbop runepnapamMeTpoB, aHainu3 feature importance
— Xopomo: AUC-ROC > (.80, 6a30BbIie METpUKH, pabOTaOIIAst MOJIETH
— VYnosnersopurenbHo: AUC-ROC > 0.70, mogens o0ydaercsi, HO 6€3 TOHKOW HaCTPOUKU
Juist 3a1a4y 00padoOTKU JAHHBIX:
— Ornnyno: [Tonusiit EDA, 0o0paboTka BEIOPOCOB, CO3/1aHNE HOBBIX TPHU3HAKOB
— Xopomo: ba3ossiit EDA, xoppekTHas npenoopadoTka TaHHBIX
— VYnoBnerBoputenbHo: YacTuuHas npenoOpaboTKa, OrpaHUYEeHHbIN aHau3
J1st 3a1a4 pa3padoTKu:
— OrtanuHo: Yuctas apxuTekrypa, oopadoTka edge cases, unit-TecTbl
— Xopomo: PaboTtaromiee pemienue, pazaeneHrue Ha MOIYTU



VY nosnerBopurenbHO: PyHKIMOHAIBHBIA KO ¢ aDXUTEKTYPHBIMU HEAOCTATKAMU

Kaxxnast orieHka 000CHOBBIBAETCSI KOHKPETHBIMH JIOCTHXKEHUSIMU M HEIOCTaTKaMH PabOThI C
yKa3aHHEM ITyHKTOB, KOTOPbIE OBLIN BBIITOJIHEHBI MU TPEOYIOT JOPAOOTKH.

Bemonneno B PIIJI, m 4.2

Ilopsinok NpoBepKH KOPPEKTHOCTH

Yex-nucm 015 npogepKu 1aO0pamopHvix pabom:

Hab6op keiicoB nHAYyCTpUANTBHBIX TAPTHEPOB — 20 1IT;

Habop kelicoB npenogaBaTeneld mMpakTUKOB U Jaboparopuii BY3a — 16 mi;

S. IlepeyeHb OCHOBHOM M [JONMOJHUTEJBHOM Y4YeOHOH JHUTEpaTypbl,

He00X0AMMOii VIS OCBOCHUSI AUCHUILIMHBI (MOXYJIfA)

1.

b

5.1 OcHoBHas JiuTEpaTypa:
VYrpasienue (pUHAHCOBBIMU PUCKAMH : YUYEOHUK M MPAKTHKYM JUIS BY30B / TIOJ PEIaKIUCH
W. I1. Xomuanu. — 3-e u3f., nepepad. u pon. — Mocksa : M3parensctBo FOpaiit, 2025. —
569 c. — (Bwiciee obpaszoBanue). — ISBN 978-5-534-18731-1. — TekcT : 3NeKTpOHHBIHN //
Oo6pazoBarenpHas mwiathpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561044 (nmata
obpamenus: 11.08.2025).

. Pozanosa, H. M. Teopust oTpacieBbIX PHIHKOB: BBEICHUE B MPEIMET : YUCOHHK IS BY30B /

H. M. Po3anoBa. — 4-¢ u3n., nepepad. u gorn. — Mocksa : 3marensctBo HOpaiit, 2025. —
470 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-534-16055-0. — TekcT : 37eKTpOHHBIN //
O6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561507 (nata
obpamenus: 11.08.2025).

. UepnsbieBa, A. M. [Ipombinienusiii (B2B) mMapkeTuHr : yueOHHUK U MPAKTUKYM IS BY30B /

A. M. Yepnspimesa, T. H. SIky6oBa. — 2-e u3zn. — Mocksa : U3garensctBo HOpaiir, 2025. —
472 c. — (Beicuiee obpazoBanue). — ISBN 978-5-534-13680-7. — TekcT : 31eKTpOHHBIN //
Oo6pazoBarenpHas mwiatdpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560172 (marta
obpamenus: 11.08.2025).

. Aranapos, 3. C. DxoHomerpuka : yyeOHuk / 3. C. Aramapos, A. 1. OpiaoB. — Mocksa :

HamkoB u K, 2021. — 380 ¢. — ISBN 978-5-394-04075-7. — Tekcrt : aneKkTpoHHbIN // JIaHb :
aNeKTpoHHO-OubOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/174011 (nmata
obparmenus: 28.06.2023).

. HoBukos, A. 1. Dxonometpuka : yuedHoe mocodue / A. . HoBukoB. — Mocksa : Jlamkos u

K, 2021. — 224 c. — ISBN 978-5-394-04051-1. — TekcT : anexTpoHHbli // Jlanp :
aNeKTpoHHO-OubOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/230033 (nmata
obparmenust: 28.06.2023).

. Banenmumnos, B.A. Jxonomerpuka: IIpakTukym [D1€KTpOHHBIN pecypc| — DNEKTPOH. JaH. —

Mocksa: Jlamkos u K, 2016. — 436 ¢. — Pexum gocryna: https://e.lanbook.com/book/77297

. bype, B.M. Metonsl mpuknanHoi cratuctuku B R u Excel [DnexktponHsiit pecypc]: yueo.

nocodue / B.M. Bbype, E.M. Ilapununa, A.A. CemakoB. — DnektpoH. aadH. — CaHKT-
[TetepOypr: Jlans, 2018. — 152 c. — Pexum nocryna: https://e.lanbook.com/book/104938
JIJis OCBOCHHMS AUCIHUILTAHBI HHBAIMIAMY U JIMIIAMHA ¢ OTPAHWUYCHHBIMUA BO3MOXHOCTSIMU

3I0POBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMOIMOTEYHBIX CHCTEMaxX
«/lanvy u « FOpaumy.

5.2 JlonosiHuTeIbHAS JIUTEPATYpa:

1. Sun, X., Li, J., Kovalenko, A.V., Feng, W., Ou, Y. Integrating Reinforcement

Learning and Learning From Demonstrations to Learn Nonprehensile Manipulation //IEEE
Transactions on Automation Science and Engineering, 2023, 20(3), 1735-1744, DOL:
10.1109/TASE.2022.3185071, Q1


https://e.lanbook.com/book/77297
https://e.lanbook.com/book/104938

2. Petukhova, A.V.; Kovalenko, A.V.; Ovsyannikova, A.V. Algorithm for Optimization
of Inverse Problem Modeling in Fuzzy Cognitive Maps. Mathematics 2022, 10, 3452. DOI:
10.3390/math10193452, Q1

3. Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the Current—Voltage
Characteristics of Membrane Systems Using Neural Networks. AppliedMath 2025, 5, 10.
https://doi.org/10.3390/appliedmath5010010.

4.  Kadurin, Artur, et al. "The cornucopia of meaningful leads: Applying deep
adversarial autoencoders for new molecule development in oncology." Oncotarget 8.7 (2016):
10883.

5. Kadurin, Artur, et al. "druGAN: an advanced generative adversarial autoencoder
model for de novo generation of new molecules with desired molecular properties in silico."
Molecular pharmaceutics 14.9 (2017): 3098-3104.

6.  Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for
molecular generation models." Frontiers in pharmacology 11 (2020): 565644.

7. Khrabrov, Kuzma, et al. "$\nabla” 2§ DFT: A Universal Quantum Chemistry Dataset
of Drug-Like Molecules and a Benchmark for Neural Network Potentials." Advances in Neural
Information Processing Systems 37 (2024): 36869-36889.

8. Polykovskiy, Daniil, et al. "Entangled conditional adversarial autoencoder for de
novo drug discovery." Molecular pharmaceutics 15.10 (2018): 4398-4405.

9.  Hukonenxo, Cepreii, Kagypun, Aptyp u Apxanrensckas Exarepuna. I'myGokoe
oOyuenue. " Uznarenbckuii tom"" Turep""", 2017.

10.  PaGuesckuii, A. H. CuHTeTnueckue JaHHbIE U pa3BUTHE HEHPOCETEBBIX
TEXHOJIOTHH : yueOHoe mocodue s By3oB / A. H. PabueBckuii. — Mocksa : 31arenscTBo
FOpaiir, 2024. — 187 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-17716-9. — Tekcr :
anekTpoHHbIN // OOpa3zoBatenbHas miaatgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/545036 (mara obpamenus: 19.07.2025).

11. Enucees A. ., MunuH 1O. B. Pa3zpabotka nporpammubsix nuHTEpdeiicoB BeO-
NpUIIOKEHUH ¢ ncnoib3oBanueM (peiimBopka FastAPI : yue6Hoe mocobue. Tambos: TI' TV,
2024. 81 c. https://e.lanbook.com/book/472310 (mata o6pamenus: 19.07.2025).

12.  Yepnsiues, C. A. OcHoBbI TporpamMmmupoBanus Ha Python : yae6Hoe mocobue ams
By30B / C. A. UepnbimeB. — Mocksa : U3narensctBo HOpaiit, 2022. — 286 ¢. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-14350-8. — TexkcT : anekTpoHHBbIN // OOpa3zoBarenbHas

miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496893. (mata oOpareHus:
19.07.2025).
13.  3nartononbekuit JI. M. OcHOBBI porpamMmmupoBaHus Ha s3bike Python. 2-e usn.

Mocksa: JIMK Ilpecc, 2018.

14.Bocko0OoitHnkoB, 0. E. Dxonomerpuka B Excel. Moaenu BpeMeHHBIX pSAOB : yueOHOe
nocobue / FO. E. BockoOoiinukoB. — 2-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2020. — 152
c. — ISBN 978-5-8114-4863-0. — Texkcrt : anexTpoHHBIH // JlaHb : 3€KTPOHHO-OMOINOTeUHas
cuctema. — URL: https://e.lanbook.com/book/126706 (nata obpamenus: 28.06.2023). — Pexum
JOCTYTIA: /ISl aBTOPH3. TIOJTh30BATEINECH.

15.  Aranapos, 3. C. Dxonomerpuka : yueoHuk / 3. C. Aramapos, A. 1. OpnoB. —
Mockaa : [lamkoB u K, 2021. — 380 c. — ISBN 978-5-394-04075-7. — TekcT : 2IEeKTPOHHBIH //
Jlans : anekTpoHHO-OuOMHMoTeuHas cucremMa. — URL: https://e.lanbook.com/book/174011 (mara
obparmenust: 28.06.2023). — Pexum goctyna: st aBTOPHU3. MOJIH30BaTEIEH.

16.  Sxosnes, B. II. Oxonomerpuka : yueonuk / B. I1. SIkoBneB. — Mocksa : /lamkoB
u K, 2020. — 384 c. — ISBN 978-5-394-02532-7. — TekcT : 37eKTpOHHBIH // JIaHb : 37€KTpOHHO-
oubnuoreuynass cucrema. — URL: https://e.lanbook.com/book/230030 (mata oOpamieHus:
28.06.2023). — Pesxxum gocTyna: AJisk aBTOPHU3. TTOJIH30BATENCH.

17.  Karaprun H. B., Jlapun O. H., Benne @®. JI. Ananu3 u MOAEIUPOBAHUE
noructuueckux cucreM https://reader.lanbook.com/book/179155#158
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5.3. [lepuoauveckue u3TaHus U KOH(pepeHUNH:
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5.4. UnTepHeT-pecypchbl, B TOM YHCJIe COBPeMeHHbIe NPodecCHOHANbHbIE 0a3bl
AAHHBIX H HH(POPMAILMOHHBbIE CIIPABOYHbIE CHCTEMBbI
Dnekmponno-oudbauomeunwvle cucmemst (IbC):

. DBC «IOPAVT» https://urait.ru/ .
. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

1
2
3. OBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvuvie 6a3vi OanHbIX
1. Scopus http://www.scopus.com/
2 ScienceDirect https://www.sciencedirect.com/
3. XKypuans! uznarensctBa Wiley https://onlinelibrary.wiley.com/
4
5

Hayunas snextponHast 6ubnanorexa (HIB) http://www.elibrary.ru/
ITomHOTEKCTOBBIE apXMUBBI BEAYIINX 3alaHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickon
iatdopme HayuHbIX )KypHasoB HOMKOH http:/archive.neicon.ru
6. HauuonanbHas d3nexkTpoHHass OuOimoTeka (IOCTYNm K DJEKTpOHHOW  OmOimoTexe
muccepranuii Poccuiickoit rocynapctBennoit oubnuoreku (PI'B) https:/rusneb.ru/
7. Ilpesunentckas oubmuoreka uM. b.H. Enprina https://www.prlib.ru/
8. baza mannbix CSD KemOpumkckoro nentpa kpucramiorpapudeckux nasusix (CCDC)
https://www.ccde.cam.ac.uk/structures/
9.  Springer Journals: https:/link.springer.com/
10.  Springer Journals Archive: https:/link.springer.com/
11. Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
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13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https:/link.springer.com/

16.  "Jlekropuym TB" http://www.lektorium.tv/

17. Yuauepcuterckas nHbopmanronHnas cuctema POCCHUSA http://uisrussia.msu.ru

becnaiamuvie obpazosamenvHule pecypcuol
1. Jupyter Notebook — MHTEpaKTUBHBIC BHIYUCICHUS
2. Visual Studio Code — pegaxkTop kozaa ¢ mognepxkkoit Python
3. Google Scholar/arXiv — gocTyn K Hay4YHBIM ITyOJIUKAIUSM

Pecypcuvl c60600H020 docmyna

Odunmanpaas nokymenrtanus o TensorFlow https://www.tensorflow.org/?hl=ru

Odunmansaas nokymenrtanus mo Keras https://www.tensorflow.org/guide/keras?hl=ru

Odunuanbuas nokymenrtanus o pyTorch https://docs.pytorch.org/docs/stable/index.html

KubGepJlennnka http://cyberleninka.ru/;

AMepuKaHCKas maTeHTHas 0a3a MaHHbBIX http://www.uspto.gov/patft/

MuHucTepcTBO HayKH U Bbicuiero oopasosanus Poccuiickoit denepaunu
https //www.minobrnauki.gov.ru/;

7. ®enepanbHblil nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

8. Hudopmarmonnas cuctema "EnnHoe OKHO AOCTyIa K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru/;

9. Enunas koyuiekuus mugpoBhIX 00pa3oBaTeIbHBIX PeCypcoB http://school-collection.edu.ru/ .

10. IIpoext I'ocynapcTBeHHOro MHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"Ob6pa3zoBanue Ha pycckoM" https:/pushkininstitute.ru/;

11. CnpaBoyHo-uH(pOpMamoHHbINA opTai "Pycckuit 361K http://gramota.ru/;

12. Cnyx0a TeMaTHUECKUX TOJKOBBIX ClIOBapew http://www.glossary.ru/;

13. CnoBapu ¥ SHIMKJIONENNH http://dic.academic.ru/;

14. OO6pa3zoBarenbHblil mopran "Yueba" http://www.ucheba.com/;

15. 3akonomnpoekT "O6 ob6pazoBanuu B Poccuiickoii @eneparun’. Bonpocs! U 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i_otvety

I e

Cobcmeennbvie 21ekmponHble 00paszosamenvhule U UHGopmayuouusle pecypcewvl Kyol'V

—

OnexTpoHHbIN Katanor Hayunoit 6udanorexu Ky6I'VY http:/megapro.kubsu.ru/MegaPro/Web

2. DnektpoHHas Oubnnoreka Tpy10B yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYIBHOTO AMHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

4. baza y4eOHBIX TUIaHOB, Y4eOHO-METOAMUYECKUX KOMIUIEKCOB, MyOIHKaIMil 1 KOH(epeHIIHi

http://infoneeds.kubsu.ru/

5. bubnnorexa HHPOPMAIIMOHHBIX pecypcoB Kadeapsl THPOPMAIIMOHHBIX 00pa30BaTeIbHbIX
TEeXHOJIOTUH http://mschool.kubsu.ru;

6. DneKkTpoHHBIN apxuB qokymMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DNeKTpOoHHBIE 00pa30BaTeNbHbBIE peCypChl Kaeapbl THGOPMAIMOHHBIX CUCTEM U TEXHOJIOTHA
B oOpazoBanun KyOI'Y wu mnHayuno-meromuueckoro xypHama "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. Meroanueckue yKazaHusl I OOyYamwIIUXCA MO OCBOCHHIO

TUCHMILTHHBI (MOYJIs1)
Teopernueckre 3HaHUSA MO OCHOBHBIM paszaenam kKypca «MM ®dun Tex» CTyIeHTHI

an06peTa10T Ha JICKUAX W HNPAaKTHYCCKHUX 3aHATHAX, 3aKPCINIAIOT W PACIOHUPAOT BO BpEMA
CaMOCTOSITENIbHOM pabOTHI.
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Jlexuu no kypcy « MU ®@un Tex» npeacTapiisitoTcs B BUIE U3JI0)KEHUS MaTEpUaa 1o TeMe
JICKIIHUH C I[eMOHCTpaLII/Ieﬁ Hpe3eHTaL[PII>'I 10 OTACJIbHBIM OCHOBHBIM TE€MaM IIpOTpaMMBlI.

B paMKax CaMOCTOSITCIbHOM IT03HABAaTEIILHOU ACATCIBHOCTH CTYACHTAM TaKXKE
npeajiaracTCsa N3y4YuTb HEKOTOPBIC pa3aciibl, HC BOIICAUINEC B HCKHHOHHBIﬁ KypC.

Bueaynutopnas pabora no nquctuminae « M1 @un Texy 3akimovaercs B CIeIyomeM:
— IIOBTOPEHHE JIEKIIMOHHOI'0 MaTepuaia u npopaboTka yueOHUKOB U Y4eOHBIX TOCOOUI;
— MOJATrOTOBKA K IIPAKTUYECKUM 3aHATHUSM;

— 1popaboTKa TeM, BBIHECEHHBIX Ha CAMOCTOSTENIbHYIO ITOATOTOBKY.

JUis  3aKkperuieHuss TEOpPeTHUYECKOro MaTrepuana M BBIIOJHEHHS KOHTPOJIMPYEMBIX
CaMOCTOSITENIbHBIX Pa0OT MO TUCHMIUIMHE BO BHEYYEOHOE BpeMs CTYACHTaM IPEIOCTaBIISAETCS
BO3MOXKHOCTH TOJIb30BaHUs OmbOnmmorexoir Kyol'Y, oubnmnorekoit ¢axyiapbTeTa KOMIBIOTEPHBIX
TEXHOJIOTUH U PUKJIAJHOW MaTEeMaTHKH, BO3MOKHOCTSIMH KOMITBIOTEPHOTO Kjlacca GaKyIbTeTa.

Htoroserit KOHTPOJIb OCYHICCTBIISICTCS B BUJAC 3a4UCTOB U 9K3aMCHOB.

B ocBoeHuu IUCHUIUIMHBI MHBAJIUMAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyaJdbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOTHUTEILHOE PAa3bsICHEHUE yUeOHOr0 MaTepuara.

WupuBuyanbHble KOHCYJNbTALMM IO MpPEIMETy SBISAIOTCS BaXXHBIM  (aKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIU3aLUU OOY4YE€HUS U YCTAHOBJIECHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy IpernojaBaTesieM M OO0y4aroIlMMCs MHBAJIMIOM MM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbS.

B ocBoeHuH NUCHUIUIMHBI MHBATUMAAMM U JIMIAMH C OFPaHUYEHHBIMU BO3MOXHOCTSMU
310pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyallbHas ydeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yUeOHOr0o MaTepuara.

WnnuBuayanbHble KOHCYJIbTAlMM 10 TPEAMETY SBISIOTCS BaXHBIM  (DPakTOpOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3allui O0yYEHHUs] U YCTaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXJy MpernojaBaTeieM W O00y4arolMMCs HWHBIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbSI.

IIpu camocrosiTenbHON paboTe CTyA€HTaM HEOO0XOAMMO H3ydaTh PEKOMEHJI0BAaHHYIO
auTeparypy (yueOHUKH, Hay4YHbIE CTaThH, JOKYMEHTAIUI0 OMOINOTEK) AJIS TOJTHOTO MOHUMaHHMS
TEOPETHUYECKUX OCHOB M COBPEMEHHBIX MOAXOJ0B B 00JIACTU TIIyOOKOTO O0yUeHHUsI HEUPOCETE.
BbInonHAsS NpOEKTHBIE 3aJaHus, CTYACHT JOJDKEH YMETh: OINpPENEATh C IOMOIIBI0 KaKOU
apXUTEKTYpPbl MO’KHO PEIINThH MOCTABICHHYIO 3a7auy, Kak J000y4yaTh U HaCTpauBaTh IIyOOKYyIO
aApXUTEKTYpy MO/ CBOIO 33/1a4y, KaK ONITUMHU3UPOBATH MPOLIECC 00YyUSHHUS, a TAK)KE KaK OLIEHUBATh
KayecTBO pabOThI MOJIENH C TOMOIIBI0 COOTBETCTBYIOIINX METPHUK.

BaxxHeHmM KOMIOHEHTOM Kypca SIBJISIETCSl CAaMOCTOsITeNIbHAsI TPOeKTHas paboTa, B XoJ1e
KOTOpOM CTyIEHT pa3pabaTbiBaeT 3akoHYeHHOe CV-npuiiokeHne (Hanpumep, cuctemMa JIeTeKInuu
00BEKTOB Ha (POTO MM CErMEHTAlMM H300pakeHuil). Takoil MPOEKT MO3BOJSET 3aKPEMHUTh
HABbIKM MPOEKTUPOBAHUS W PeaU3allii KOMIUIEKCHBIX pPEHIeHUH B 00JIACTH KOMIIBIOTEPHOIO
3peHusl.

JUis  CTYOEHTOB C OrpaHHYEHHBIMH BO3MOXHOCTSIMU 370POBbSl  IMIPETyCMOTPEHBI
WHAVBUAyaJIbHbIE KOHCYJIbTAlMM M aJalTHpOBaHHblE Marepuanbl. [Ipenonasarens momMoraer
ocBamBaTh MHTepdelich B3aumojencTus ¢ MU, o0bscHsAET KiTtoueBble MOHSTHS B JOCTYITHON
dopme, TpeAOCTaBIsE€T MHCTPYKUMH C  albTE€PHATHUBHBIM  (QopmarupoBaHueM. llpu
HEOOXOJMMOCTH HCHOJIb3YIOTCS TOJIOCOBBIE HMHTEpQEiCchl, yBEIMYEHHBIM MacimTad 3KpaHa,



COIIPOBO’KJCHHUE IIPU BBINOJIHEHUH 3aAaHuil. IHOUBUAyalbHBINA OAX0A 00€CIeUnBaeT paBHbIE
YCIIOBHS Y4acTUsl B 00pa30BaTeIbHOM MPOIECCE U TOCTHIKEHUS 3aIlJIaHHPOBAHHBIX PE3yJIbTaTOB
00y4eHwusl.

Ilonxon, ompexpensrommii ycraHosieHue coorBeTcTBus keiicoB UII u YIT (5-7),
IO3BOJISIET YETKO COOTHOCHTH ATallbl PAa3BUTHUS TEXHOJOI'MH C BOBJICYEHHOCTBIO MapTHEpa U
CHI)KATh PUCKU IPU NEPEXOJIE OT JIADOPATOPHBIX MCIBITAHUM K IIPOMBIIIEHHOMY BHEAPEHUIO.

Keiicosl ITAO «CoOepoank»

1. OnTuMH3a0Ms KPEIUTHOIO CKOPUHIA ¢ HCIOJIb30BAHNEM AJIbTEPHATHBHBIX TaHHBIX
Onucanme: Vcronp3ys pacMpeHHbIH HA0OP JaHHBIX O KJIMEHTaX (MCTOPHUS MOOUIIBHBIX
I1aTexeil, akTUBHOCTh B COLICETSIX, ICUXOMETPUUYECKHE TT0Ka3aTeNn), CO3/1aTh
YCOBEPILICHCTBOBAHHYIO MOIEIb KPEJUTHOTO CKOPUHTA JUIsl KJIMEHTOB 0€3 KPEUTHON HCTOPHH.
Heab: [ToBBICUTH TOUHOCTH OIIEHKU KPEIUTOCIIOCOOHOCTH U PACHIMPUTH KIMEHTCKYIO 0a3y 3a
CYET CETMEHTOB C OTPAHUYEHHON KPEAUTHOU UCTOPUEH.
Oxuaemblie pe3yJibTaThl:

e Mogenb ckopunra c AUC-ROC ne menee 0.89

e ABTOMaTM3UPOBAHHAS CHUCTEMA MPUHSITHS PELICHUN 110 MUKPOKPEAUTAM

e CHmxenue ypoBHs 1e(onToB Ha 25% 10 CPaBHEHHIO C TPAJAUIIMOHHBIMU METOIAMH
2. /Innammn4eckoe neHoo0pa3oBanme J1Jis1 PO3HUYHBIX KPeINTOB
Onucanue: PazpaboraTs cUCTEMY MEPCOHATHUZUPOBAHHOTO IIEHOOOPA30BaAHUS KPEIUTHBIX
MPOJYKTOB HA OCHOBE aHANIM3a MOBEICHUS KIIMEHTA, PIHOYHBIX YCIOBUI U PUCK-TTPODUIIS.
Hesb: MakcuMu3upoBaTh JOXOJHOCTH KPEAUTHOTO MOPTQENS MPH COXPAaHEHUH KOHKYPEHTHOTO
MOJIOKEHUS Ha PBIHKE.
O:xuaemMble pe3yJbTaThl:

e AJropuTM IMHAMHUYECKOrO pacyeTa MPOLIEHTHBIX CTABOK

e Cucrema MOHUTOpPUHTA 3(PPEKTUBHOCTH IIECHOBOW CTPATETHUH

e VYBenuyeHue MapKMHAIBHOCTU KpeuTHOro noprdenst Ha 15%
3. IIporuo3upoBanue orroka VIP-kiauenTon
Onucanue: Co3nate MOJENb NPEIUKTUBHOIO aHAJIN3A OTTOKA KJIIMEHTOB IIPEMUYM-CETMEHTA Ha
OCHOBE JIaHHBIX 00 UCIOJIb30BAHUU YCIIYT, TPAH3AKIIMOHHOW aKTUBHOCTH M B3aUMOJICHCTBUI C
OaHKOM.
Heab: CHU3UTH OTTOK HanboJiee IIEHHBIX KIIMEHTOB 3a CYET proactive Mep yJIep:KaHusl.
OsxupaemMble pe3yJbTaThl:

e Cucrema paHHero npeaymnpexjaeHust oo pucke orroka VIP-kinueHToB

o IlepcoHanu3npoBaHHbIE CTPATETUN yIEP/KAHUS AJIs KaXKA0I0 CETMEHTa

e CHuXeHHEe OTTOKA IPeMUYM-KIHUEeHTOB Ha 30%
4. AI-OMOIHHUK 1JIs1 HHBECTHIMOHHBIX PEKOMEH AN
Onucanue: Pa3paboraTh MHTEIUIEKTYaJIbHYIO CUCTEMY PEKOMEH 1ALl MHBECTUIIMOHHBIX
IPOJYKTOB HAa OCHOBE aHAJIM3a PUCK-TIPO(UIIS KINEHTA, PIHOYHOM CUTYaIlMN U UCTOPUYECKUX
JTAaHHBIX.
Heas: [ToBbicuTh 3(h(heKTUBHOCTH PAOOTHI MHBECTUIIMOHHBIX COBETHUKOB M KAYECTBO
peKOMeH 1Al sl KIIMEHTOB.
OsxupaemMble pe3yJbTaThl:

e Ilepconanu3upoBaHHAas CUCTEMa UHBECTULIMOHHBIX PEKOMEH Al

e Huterpanus c MoOuiIbHBIM npuiioxenueM CoepluBecTop

e VYBenuyeHHe KOHBEPCUHM MHBECTULIMOHHBIX Mpojax Ha 40%
5. OnTuMmI3anuda Kanurajaa 0aHka ¢ momMombsw ML
Onucanue: Co3naTh cUCTEMY ONTUMHU3ALUHU PACIPEIeICHNs KauTajaa MeXIy pa3InuHbIMU
OM3HEeC-HaNpaBIeHUSIMH OaHKa ¢ YYETOM PUCK-AIIETUTa U PeryIATOPHBIX TpeOOBaHUH.
Heab: MakcuMu3upoBaTh J0XOAHOCTh MUCIIOIb30BAHMSI KalUTajla Mpy COOII0IEHUH HOPMaTUBOB
Lb.

O:xupaemble pe3yabTaThbl:



e Mopzens ONTUMANIBHOIO PacpeAesICHHs] KalnTaa

e Cucrema cTpecc-TeCTUPOBAHUS U CIIEHAPHOTO aHAIM3a

e IloBeimenne ROE Ha 2 npoOLIeHTHBIX MyHKTa
6. NLP-ananu3 1e;10B0ii nepenucku i BbIABJIEHUSI MOILIEHHUYECTBA
Onucanue: Pa3paboraTth crucTeMy aHaanu3a TEKCTOBOW MH(OPMALIMU U3 JEIOBOM MEPEUCKH [T
BBISIBJICHUS MOTEHIUATBHBIX MOIICHHUYECKUX CXEM U PUCKOBBIX OlepaIui.
Heab: Ycunutbh KOHTPOJIb 33 OJA03PUTEIBHBIMU ONEPALUSIMU B KOPIIOPATUBHOM CETMEHTE.
O:xunaemble pe3yabTaThbl:

e Mogenb kaccu(pUKaLUU PUCKOB MO TEKCTOBBIM JIAHHBIM

e Cucrema aBTOMaTHYECKOTO AJIEPTHHTA JJIsI CITYKObI 0€30MacHOCTH

e CHWXEHHE OTEPh OT MOIIEHHUYECTBA B KOPIIOpaTUBHOM cermenTe Ha 20%
7. IlIporHo3upoBaHue BAJTIOTHBIX KYPCOB C UCIIO0Jb30BAHUEM IJIy0OOKOIr0 00y4eHust
Onucanue: Coznath ensemble-Moaens A1 IPOrHO3UPOBAHUS TUHAMHUKHY BAIIOTHBIX I1ap Ha
OCHOBE TEXHUYECKUX UHIUKATOPOB, HOBOCTHOTO ()OHA ¥ MAKPOIKOHOMHYECKHUX JTAHHBIX.
Heab: [ToBbICUTH TOYHOCTH MTPOTHO30B ISl YIPABICHUS BATIOTHBIMU MO3UIMSIMU OaHKA.
O:xunaemble pe3yabTaThbl:

e MHoroMmozaaibHast MOJI€JIb TPOTHO3UPOBAHUS BAJIIOTHBIX KyPCOB

e Cucrema yrpaBieHuUsl BAIIOTHBIM PUCKOM B PEaIbHOM BPEMEHH

e VYBenuyeHUe TOYHOCTH MPOTrHO30B Ha 15% 10 CpaBHEHUIO € TPaAULIMOHHBIMU METOAAMU
8. ABTOMaTHu3aluA npouecca 0100peHnsi HMMOTEYHbIX 3aIBOK
Onucanue: Pazpaborats end-to-end cucreMy aBToMaTH4eCKONH 00paOOTKH UTOTEYHBIX 3asIBOK
OT MOJIa4YM JIOKYMEHTOB JI0 IPUHATHSI PEIICHUSI.
Hean: CokpaTuTh BpeMs paCCMOTPEHUS MIIOTEUHBIX 3a5BOK U YIYUYIIUTh KIMEHTCKUMA OIBIT.
O:xunaemble pe3yabTaThbl:

e Cucrtema aBTOMaTHUECKON BepU(PHUKAIIUN IOKYyMEHTOB

e  ML-Mozenp 1S NPUHATUS PEUIEHUI 110 UITOTEKE

o CokpaieHnue BpeMeHn 00pabOTKH 3asiBOK C 3 JHEH 70 2 4acoB
9. llepconayibHbIi (PUHAHCOBBI MOMOIHUK HA ocHOBe LLM
Onucanue: Co31aTh HHTEIUIEKTYATBHOTO ACCUCTEHTA AJIs YIPABICHUS THYHBIMU (PUHAHCAMH C
GYHKIMSIMU aHAIM3a PACXO0B, IJIAHUPOBAHUS O0KETa M (PUHAHCOBOTO KOHCYJIBTUPOBAHUS.
Heab: [ToBeicuTh (hUHAHCOBYIO TPAMOTHOCThH KIIUEHTOB U YBEIUYUTh UX BOBICYEHHOCTD.
O:xunaemble pe3yabTaThbl:

e Al-nomonHuK ¢ PyHKIUSIMHA (PUHAHCOBOTO MJIAHUPOBAHUS

e Hurerpauus ¢ MoOmiIbHBIM npuioxenuem Coepbank Onnaitn

e VYBenuYeHHE YaCTOThI UCTIOIB30BAHMS MPUIIOKEeHHs Ha 25%
10. OnTuMu3anus ceTu oTaeeHuii ¢ nomomb ML
Onucanue: Pa3paboraTs MOJENb ISl ONTUMH3AIUN CETU OT/IETICHUI OaHKa Ha OCHOBE aHAIM3a
KJIIMEHTCKOTO TIOTOKA, SKOHOMUYECKOH 3P (HEKTUBHOCTH M CTPATETUYECKUX IICIICH.
Heab: [ToBbICUTH PEHTA0EIBHOCTH CETU OT/ICICHUN MTPU COXPAaHEHUH KaueCTBa OOCITYKHUBaHUS.
O:xunaemble pe3yabTaThbl:

e Cucrema ananusa 3Q(eKTUBHOCTH OT/ICTICHHIA

e ANTOpUTM pEKOMEHAAIMI 110 ONTUMHU3ALNHN CETH

o CHUXEHHE OTepAIlMOHHBIX 3aTpaT Ha 15% mpu coxpaHeHUH YpOBHS 00CTYKUBAHUS
Kpurtepumn ycnexa ajst Bcex KelcoB:
TexHuyeckue:

o KauectBo u Tounocts moaenei (AUC-ROC, Precision, Recall, F1-Score)

e [Ipon3BOANTENHHOCTH U MACIITAOUPYEMOCTh PEIICHHIA

e CootBercTBUE TPEOOBAHUAM HH(DOPMALIMOHHON OE€30M1aCHOCTH
busnec-meTpukm:

e DKoHOMMYECKUU AP(DEKT OT BHEIPEHUS

e VYiyunieHue KJIMEHTCKOrO ONbITa

o CHmXEHHE ONeparmoHHbBIX 3aTpaT



PeryasitopHblie:

o CootserctBue TpedoBanusm L{b PO

e CoOmroneHne 3aKOHOATENLCTBA O 3aLIUTE MEPCOHATBHBIX TaHHBIX

e OOBACHUMOCTH M TPO3PAYHOCTH MOJAETICH
Kaxxaplii kelic mpeacTaBiseT peaibHyto OU3Hec-3a/1auy, peluieHre KOTopoil TpedyeT mpuMeHeHus
COBPEMEHHBIX METOJIOB HCKYCCTBEHHOTO HHTEJUICKTA U MAIIMHHOTO 00y4YeHHs B 0aHKOBCKOMN
chepe.

Keiicol or «<xABAJIAB» no nucunniinne « MU B ®unTexe»

1. CucremMa CKOPMHIa apeHIATOPOB KOMMepP4eCKOoil HeIBUKUMOCTH

Onmncanme: Pazpaborate MOJENb OLIGHKM HAJEKHOCTH IOTEHLUAIbHBIX apeHAaTOpOB
KOMMEPUYECKHX MTOMEIICHNI Ha OCHOBE aHajn3a (PUHAHCOBOM OTYETHOCTHU, KPEAUTHON HCTOPUH U
JAHHBIX U3 OTKPBITBHIX HCTOYHUKOB.

Hesab: CHU3UTH PUCKH HEBBINOJIHEHUS ApEHJHBIX 00S3aTENLCTB M ONTHMU3HPOBATH
nporecc 0Toopa apeHAaTOPOB.

O2xugaemMble pe3yabTaThbl:

. Mojenb OLEHKH HaJIe)KHOCTU apeHIaTOPOB ¢ TOYHOCTHIO HE MeHee 85%
o ABTOMAaTU3UPOBaHHAS! CUCTEMA IIPOBEPKHU U PAHKUPOBAHUS 3a5IBOK
o CHuKeHHE KOJIMYECTBA MPOCPOUECK 110 apeHIHbIM I1aTexxkam Ha 30%

2. [IporHo3upoBanne CTOUMOCTH 00bEKTOB HEJABUKUMOCTH
Onucanne: Co3qate MOJeNNb OLEHKM PHIHOYHOW CTOMMOCTH OOBEKTOB KOMMEPUYECKOM
HEIBIKUMOCTH C YY€TOM JIOKAalluu, HWH(PPACTPYKTYpbl, SKOHOMHYECKHX TIOKa3aTened u
UCTOPUYECKHX JTAaHHBIX CIIEIIOK.
Heusb: [IoBBICUTP TOYHOCTH OIEHKH OOBEKTOB Uit A(PQPEKTHBHOTO YHPABICHUS
nopteneM HeIBUKUMOCTH.
O:xugaemble pe3yJabTaThl:
. Al-MoJ1e11b OLIEHKH CTOMMOCTH € IIOIPEIIHOCTBIO MeHee 5%
. CucremMa MOHUTOPHHTA H3MEHEHHS PHIHOYHOW CTOMMOCTH
. WuTerpanus ¢ cucteMoil ynpasieHus noprdenaeM HeIBUKUMOCTH
3. OnTuMHU3anMs yNPaBJIeHHs IKCIUTYaTAIlHOHHBIMHU PacxogaMu
Onmucanme: Pazpaborath cucTeMy POTHO3UPOBAHUS u ONTUMM3ALNU
OKCIUTyaTAalMOHHBIX PACXOJ0B KOMMEpPYECKHX OOBEKTOB HAa OCHOBE aHajHM3a HCTOPHYECKHX
JTAaHHBIX, CE30HHOCTH U BHEIIHUX (DaKTOPOB.
Heuab: CHU3UTH OIEpAlMOHHBIC 3aTpaThl MNpPU TOAJICPKAHUM BBICOKOTO KadecTBa
o0cyKUBaHUSI OOBEKTOB.
O:xuaaemble pe3yabTaThl:

. Mozens NpOrHO3UPOBAHNUS IKCILITYaTallMOHHBIX PACXOI0B
. Cucrema pekoMeHJalMi 10 ONTUMHU3ALUH 3aTPaT
. CHukeHmne onepannoHHbIX pacxonoB Ha 15-20%

4. IIporno3upoBaHme 3aMo0JHAEMOCTH OM3HEC-LIEHTPOB

Onucanne: Co3aath MOJIeNb MPOTHO3UPOBAHUS YPOBHS 3aI0IHIAEMOCTH OU3HEC-1IIEHTPOB
Ha OCHOBE 3KOHOMHUYECKHX UHAMKATOPOB, CE30HHOCTHU M JIaHHBIX O JBHUKEHUH apeH/1aTOPOB.

Heab: OnTuMU3UpoOBaTh  CTPATETUI0  MapKeTMHTa M YOpPaBICHUS  OObEKTaMHU
KOMMEpPUYECKOI HEeJIBUKUMOCTH.

O:xupnaemMble pe3yJbTaThl:

. TouyHOCTH TPOrHO30B 3anoyHsgeMOocTH He MeHee 90%
. Cucrema paHHEro npeaynpexaeHus 0 pUCKaX CHUKEHUS 3all0JHAEMOCTH
. YBenuueHue cpeqHeil 3anoaHseMoctu o0beKkToB Ha 8-10%

5. Cucrema aBTOMaTH4YeCKO# KiIaccnPpuKauuu 00beKTOB HeABUXKUMOCTH

Onucanue: Pazpaborate  MoOjaeNb  aBTOMaTUYECKOW  KaTeropu3anud  OOBEKTOB
KOMMEPYECKOW HEIBMKUMOCTH MO THUIY, KJIACCy M MOTEHUHAIBHOM JOXOAHOCTH HAa OCHOBE
aHaJIM3a ONMCAHUI U XapaKTEPUCTHK.



Hean: Yckoputh mporiecc 00paboTKH HOBBIX 0OBEKTOB B TOPT(]esie KOMITaHUH.
O:xuaemblie pe3yJbTaThl:

o Mopenpb knaccuduKaiy ¢ TOYHOCThIO He MeHee 95%
. ABTOMaTH3UPOBAaHHASI CUCTEMA KaTaJoru3ainuu 00bEKTOB
. Coxkpaienre BpeMeHHn 00paboTKH HOBBIX 00bekTOB Ha 70%

6. OnTumu3anus rpaguka KanuTaIbHOI0 PEMOHTA

Onmucanme: Co3qark CUCTEMY IUIAHUPOBAHUS KalUTAJIbHOIO PEMOHTa OOBEKTOB Ha
OCHOBE aHAJIM3a TEXHUYECKOTO COCTOSHHS, CpPOKa CIIy>KObl 00OpYyIOBaHUS M (PHMHAHCOBBIX
BO3MOKHOCTEH.

Heas: OnTumMu3upoBaTh 3aTpaThl HA  KalUTAJIbHBIA PEMOHT M TEXHUYECKOE
00cy)XKHBaHUE.

O:xuaaemble pe3yJabTaThl:

. Al-mMozenp miIaHupoOBaHUsSI PEMOHTHBIX pPaboT
. Cucrema mpuOpUTU3ANNUN OOBEKTOB JIJIST PEMOHTA
. CHuxeHme 3aTpaT Ha peMOHT Ha 25% mnpu noBbieHUH 3()PEeKTUBHOCTH

7. IIporHo3upoBaHye PbIHOYHBIX TPEH/I0B KOMMEPUYECKO HeABUKMMOCTH

Onucanue: Pa3paborate MOAeNns aHajdM3a W MPOTHO3UPOBAHUS PHIHOYHBIX TPEHIOB B
CErMEHTE KOMMEPUYECKOW HEJBMKHMOCTH HA OCHOBE MAaKPOAIKOHOMHYECKHX JIAHHBIX H
OTpAaciIeBON aHATUTHKH.

Heab: YiydymuTe CTPaTErMyecKoe IUIAHUPOBAHUE M MPUHITHE HWHBECTHUIMOHHBIX
peLICHU.

Oxuaemble pe3yJbTaThl:

. Cucrema MpOrHO3UPOBAHKS PHIHOYHBIX TPEHIOB
. Mopenb aHanM3a HHBECTUIIMOHHOM MPUBIIEKATEIIBHOCTH 0OBEKTOB
o [ToBblllIeHNE TOYHOCTH MHBECTUIIMOHHBIX pereHui Ha 40%

8. ABromaTu3anus npouecca due diligence

Onmucanme: Co3gate cucTeMy aBTOMAaTH3MPOBAHHOIO aHAlW3a IOPUAMYECKUX U
(UHAHCOBBIX JOKYMEHTOB IIPH MPOBEJCHUHN CHIEIOK C KOMMEPYECKON HEJIBUKUMOCTBIO.

Iean: CokpaTuth Bpems U 3aTpaThl Ha poBeaenue due diligence.

O:xuaaemblie pe3yabTaThl:

. NLP-Moznens fu1s aHanu3a I0pUInYeCKUX JOKYMEHTOB
o Cucrema BBISIBJICHUS] PUCKOB B JOTOBOPAaX U OTUETHOCTSIX
. Coxpamienue Bpemenu due diligence Ha 60%

9. Cuctema ynpasJieHusi 3HeprodpgpeKTHBHOCTHIO 00BEKTOB

Onmucanme: Pazpaborate MOJENb ONTHUMM3ALUU SHEPrornoTpeOICHUS KOMMEPUYECKHUX
00BEKTOB Ha OCHOBE aHAJIM3a JIaHHBIX C IaTYMKOB, TOTOAHBIX YCIOBUN U peKUMa paboThl.

Hesab: CHU3UTH 3aTpaThl HA S3HEPTOPECYPCHI U YIYUIINUTh KOJIOTHYECKHE MTOKa3aTeH .

O:xuaaemblie pe3yabTaThl:

. Al-cucrema ynpasieHHs SHEpronoTpedieHuem
. Mosienb nNporHo3upoOBaHNs MUKOBBIX HAIPy30K
. CHukenue 3aTpat Ha dHepropecypcesl Ha 20-25%

10. ITepcoHanu3MpoOBaHHbIE MPEIT0KEHUS IJIsl APEHAATOPOB

Onucanue: Co3garh CUCTEMY PEKOMEHJAIMN JIOMOJHUTEIbHBIX YCIYr M ONLIMA IJis
TEKYIIUX ¥ MOTCHIIMAJIBHBIX apEeHaTOPOB HAa OCHOBE aHAJIN3a X MOTPEOHOCTEN U TTOBEACHUSI.

Heab: YBennunuTh TOXOAHOCTH OOBEKTOB 3a CUYET KPOCC-MPOJAX ¥ TOBBIIICHUS
JIOSITBHOCTH apeH]IaTOPOB.

O:xugaemble pe3yabTaThbl:

o PexomenparenbHas cuctema Jijisi apeHaaTOpOB
. Monenb cerMeHTalNH KIMEHTOB 10 MOTPEOHOCTSIM
o YBenuueHue 10X0/1a ¢ JOTMOTHUTEIBHBIX yCIIyT Ha 35%

Kpurepun ycnexa 1Jist Bcex KeiicoB:
TexHn4eckue nNokazaresu:



. Tounocts moneneit (MAPE, RMSE, Accuracy)

. CkopocTb 00paOOTKH JaHHBIX M MPUHSATHUS PEIICHUH

. HHTErpupyemMocTb ¢ CyIeCTBYIOIMMU CUCTEMAaMH KOMITaHHH
Busnec-meTpuKu:

. Poct noxoaHocT ynpaBisieMbIX OOBEKTOB

. CHuKeHue oneparroHHbIX 3aTpar

. VYiry4iieHue kauecTBa 00CIy )KUBaHHUS KIMEHTOB
OnepannoHHbIe NOKA3ATEJIH:

. CoxkpariieHre BpeMeH! 00padOTKH 3asiBOK

. YBenudenue 3 hEeKTUBHOCTH UCIIOJIb30BAHUS PECYPCOB

. [ToBbIIIIEHNE TOYHOCTH TUIAHWPOBAHUS M IPOTHO3UPOBAHUS

Kaxnplii keific OpMEHTHMpOBAaH Ha pElIEHHE KOHKPETHBIX OW3Hec-3a/1ad JeBeslonepa
KOMMEPUYECKON HEIBUKUMOCTHU C U3MEPUMBIMU PE3YJIbTaTAMU U YETKMMH KPUTEPHUIMHU yCIIEXa.

7. llepeuenb HHGOPMANMOHHBIX TE€XHOJIOTHIi, MCMOJIb3yeMBIX MPH OCYLIECTBICHUH
00pa3oBaTeIbHOIO Mpolecca 1Mo JUCHUILINHE (MOAYJII0)

7.1 llepeyenb HHGOPMANUMOHHBIX TEXHOJIOTHIA.

— 1. Obnaunblie mIaTHOPMBI U CEPBUCHI

Google Colab — obnaunas cpena ass BeimoiaHeHus kona Ha Python ¢ GPU/TPU

Kaggle — mnardopma amst paboThl ¢ 1aTaceTaMmu U COpeBHOBaHMiA 1o ML

Hugging Face Spaces — pa3zBepteiBanne CV-mozeneii B BUae 1eMo

cloud.ru,YandexCloud, AWS/GCP/Azure— o6a4Hble BRIUUCICHUS

2. CucteMsbl yIpaBJIeHUs BEPCUSIMH U KOJU1abopauu
Git/GitHub/GitLab — koHTpob Bepcuii KoAa U COBMECTHas pa3padoTka

3. UHCTpyMEHTHI 1 paboThl C JaHHBIMU

Label Studio — pa3meTka nataceToB

DVC (Data Version Control) — yrpaBneHue BepcusiMu JaHHBIX
Apache Spark — 06paGoTka GOJIBIINX TEKCTOBBIX KOPITYCOB

4. Cuctema yripaBiieHUs] 00y4eHUEM
Moodle — cnaua pabot

7.2 IlepeyeHb HeOOXOAMMOTI0 IPOrPAMMHOI0 00ecTeYeHusl.

1. JInuensuonnoe I10
VSCode — IDE nnst Python (cBo60ogHOpacpocTpansemMoe)
LibreOffice— opopmiienne otueToB (CBOOOHOpACTIPOCTPAHSIEMOE)

2. Coboanoe IT1O (Open Source)

Hugging Face Transformers — mpemnoOyuennbie monenu (BERT, GPT, BusyanbHbie
TpaHchopMepsl)

Hugging Face Optimum — onTumu3anus 1 pa3BEpThIBaHUE MOJIETEH

OpeiiMBopkH 1 Oubmorexu st DL:

PyTorch/TensorFlow/Keras— pa3zpaboTka HeipoceTei

WNHCTpyMEHTHI 151 BU3YATIU3aLMH:



Streamlit/Gradio — cozmanue BeO-unTepeiicoB s MoIenei
Matplotlib/Seaborn — rpaduku 1 aHaIU3 TaHHBIX

CVB/I:

SQLite/PostgreSQL — xpaHeHue CTPYKTYPUPOBAHHBIX JAHHBIX

FAISS/Annoy — BEeKTOPHBII MOKCK

8. MarepuajbHO-TEXHUYECKOE o0ecnevyeHne Mo JUCUUIInHe (MOIYJII0)

Bupryansabsie mamuabsl 1 pecypcbl GPU B o6nake mpenocraBisieTcsl HHAYCTPHATBLHBIM
naptaepoM [TAO «Coepbank»:

Koi-Bo En.

Ne IIponyxr [Tapamerpsl npoaykra Koxn-Bo . —

Bupryansnas Bupryansaag mamunza 10%

I MalluHa vCPU 2 vCPU 4 RAM I 60 [
OC Ubuntu 22.04 1 It
Cucremusblii tuck SSD 1 T
10 o
Apenpa mybauunoro [P 1 T
B Bupryanpnas mammza ¢ GPU
“pTyam’g"}i’{J NVIDIA® Tesla® V1002 GPU 1 1 It
MalliiHa ¢ 8 vCPU 128 TB RAM
OC Ubuntu_24.04 1 T
Cucremusbiii qjuck SSD 1 ik
2000 I'o
Huck SSD 1 It
4096 I'o
Huck SSD 1 It
4096 I'o
Apenna nyoauunoro IP 1 116
3 K8S Master node 8 vCPU 16 RAM 1 1 T
Worker node 10% mons 4 vCPU
32 RAM > [T
Worker node SSD-NVME 64 I'o
Apenna myoauunoro IP 1 It
ML Inference
4  Instance Type Bpems paGoTsl B Mecsii 40 1 4
GPU
Hucranc 8 x NVIDIA® H100
NVLink PCle 160 vCPU 1520 1 T
GB RAM
KonnuecTBo 3anpocos k ML- 1 Min.
MOJEISIM Hlt

Kom ML-mozeneit 160 I'o



LLM Toxensr GigaChat 2 Max 50 I_HT.
. MuH.
Toxenst Embeddings 400 Tt

JlononHuTeNbHBIE 00JaUHBIE PECYPCHI MIPEIOCTABISAIOTCS TEXHOJIOTHYECKUM apTHEpoM Y andex

Cloud.
No Bijt paGor HaunmenoBanue yueOHON ayIUTOPUH, €€ OCHAILICHHOCTD
000pyIOBaHUEM M TEXHHYECKHMHU CPEJICTBAMU O0yUCHUS
1. JlexunonHsle 3aHaTHS | Aynuropus, YKOMILJIEKTOBAHHAS CHeUUaIu3upOBaHHON
MeOeNbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUeHHs
2. JlaGopaTopHbie 3aHsTHs | AyIuTOpHs, YKOMIUIEKTOBAHHAs CIIELIMAIM3UPOBAHHOMN
MeOenpl0 M TEXHUYECKHMMH  CpeACTBaMH  OOyuyeHwus,
KOMIIBIOTEpPaMHU, IPOEKTOPOM, IPOrPaMMHBIM 00eCIeUeHUEM
3. [IpakTuueckue 3auatust | Aynuropus, YKOMIUJIEKTOBAaHHAs CHeUaIu3upOBaHHOMN
MeO€eJIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUYEHUS
4. ['pynnoseie Aynutopus, YKOMIUIEKTOBAaHHAs CHeuuaIu3upOBaHHOMN
(MHIMBUYyaJIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHwus,
KOHCYJIbTAIIMU KOMITBIOTEPAMH, TPOTrPAMMHBIM 00ecTieYeHuEM
5. Tekymmit KOHTpOJIb, | AyauTopus, YKOMILUIEKTOBAaHHAS CIICLIMATM3UPOBAHHOMN
MIPOMEKYTOUHAS MeOenpl0 M TEXHUYECKHMMH  CpeACTBaMH  OOyueHwus,
aTTecTauus KOMITBIOTEPAMH, IIPOTPAMMHBIM 00eCTIeYeHUEM
6. CamocrosiTenbHas Kabuner mist camMocTOSTENbHON  pabOThl, OCHAIIEHHBII
paborta KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetu «VHTepHEeT», HPOrpaMMOil SKPAHHOTO YBEIMUYEHHS U
00€ecre4YeHHbII TOCTYIIOM B AJIEKTPOHHYIO HMH(OpMalMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusamnus ayauropuii u ux ocHamenue onpeaensercs OIIOIL.




