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Copepxanue

1. HamMeHOBaHUe JUCLIUTLIUHBI

2. Hepequb IMJIaHUPYEMBIX pe3y/IbTdATOB OCBOEHUA O6p330BaTEJ'IbH0ﬁ TMpOrpaMmal (nepequL

KOMIIeTeHLIMH) C yKa3aHHeM WH/UKaTOPOB UX JJOCTHKEHHS Y TUIaHUPYEeMbIX pe3y/IbTaToB 00yueHust

T10 AUCLIUTIIUHE

3. MecTo JUCLUIIMHEI B CTPYKTYpe 00pa3oBaTeIbHON TIPOrPaMMbI

3
5

4. O0beM JUCIUTIIMHBI (MOZIY/Is) B 3aUeTHBIX eIMHUIAX U B aKaJIeMUUeCKHX Yacax C BblleJIeHUeM

oObeMa ayIuTOPHOM (JIeKLUY, CeMUHAaPbl) ¥ CAMOCTOSITe/TbHON paboThl 00yUaroIUXCs

5. Cogep>kaHue JUCLUIIMHBI, CTPYKTYPUPOBaHHOE TI0 TeMaM (pasziesiaMm) AUCLUTIUHBI C
yKa3aHHeM uX 00beMOB (B aka/leMUUeCKHMX YacaX) ¥ BUJIOB yUeOHBIX 3aHATHH

5.1. CopepykaHve JUCLIUIIIMHBI
5.2. YuebHO — TeMaTHUeCKUii TUIaH

5.3. Cozep>kaHue CeMHUHApOB, MPAaKTUUeCKUX 3aHATUN

6. IlepeueHb yueOHO-MeTOAMUECKOTO 00€eCIIeUeHUs [7Isi CaMOCTOSITe/TbHOM paboThl 00yUaroImuxcst

T10 AUCLUTIIUHE

6.1. [TepeueHb BOMPOCOB, OTBOAUMBIX HAa CAMOCTOSITE/IbHOE OCBOEHME AUCLIUIIIUHBI, (POPMBI
BHeayJUTOPHOU CaMOCTOSATETbHOW PabOTHI

6.2. [lepeueHb BOIPOCOB, 3a/jJaHUM, TeM /IS IOATOTOBKU K TEKYLL|eMy KOHTPOJIFO

7. ®OH[, OL|EHOUHBIX CPEICTB /I/Isl POBeZIeHHs TIPOMEeXXYTOUHOM aTTecTal[iy 00yJaroIuxcsi 1o
JUACLIATIIMHE

8. IlepeueHb OCHOBHO¥ U OTIO/THUTEILHOW YUeOHOM UTepaTypbl, HEOOXOAMMOM /IJIsi OCBOEHHUS
JUCLIATITAHEI

9. [NepeueHs pecypcoB UHGOPMAIIMOHHO-Te/IEKOMMYHUKALIMOHHOW ceTH «VIHTepHeT»,
He0OXOJUMBIX /111 OCBOEHUS JUCLIUILIAHBI

10. MeTopuueckue yKazaHus [t 00yUYarOIUXCs TI0 OCBOEHUIO JUCLIATITUHEI

11. TlepeueHb MH(GOPMALMOHHBIX TEXHOJIOTHUM, UCTIOMIb3YeMbIX TIPU OCYLeCTBIEHUN

O6p830BaTeJ'IbHOFO rnponecca 1no AUCUvIlinHe, BK/Iro4ad rnepedyeHb HEO6XO,[LI/IMOI‘O MMporpaMmMHOTro

obecrieueHrst 1 THPOPMALIMOHHBIX CIIPABOYHBIX CHCTeM (TIPH HEOOXOAMMOCTH)

12. Onucanue MaTepraTbHO-TEXHUUECKOH 6a3bl, HE0OXO[UMOM /IJIs1 OCYIIeCTB/IEHUS
o0pa3oBaTeIbHOTO TPOLIeCCa T0 AUCIUTIIUHE
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1. HaimeHOBaHHUe JUCIMILIUHBI

[puKk/iagHbIe 3ala4y MAllIMHHOTO 00yUYeHMUsT

2. Hepeqeﬂb IVIaHUPYeMbIX Ppe3y/IbTdTOB O0CBO€HHSA 06p830BaTeﬂbH0ﬁ MporpamMmmabl (HEPE‘«IEHb KOMHETQHHI/Iﬁ) C YKd3dHHMEM

HHAUKATOPOB UX JOCTH)XE€HHUA U IVIAHHUPYEMBIX pe3y/1bTAdTOB oﬁyqunﬂ o AUCIMIyinHe

Kopa komneTenyu

HaumeHnoBaHue

KOMIIeTeHIIUHN

NHANKATOPHI AOCTIHKEHUS

KOMIIeTeHIIUHN

Pe3ynbrarhl 00ydyeHusi (YMeHHUsS U 3HAHHA), COOTHECEHHbIe

C HHAUKATOPaMHU JOCTH)XEHUA KOMIIeTEeHIITUN

[TKII-6

CniocobeH y4acTBOBaTh B IPO-
MBIITJIEHHOHN pa3paboTKe mpo-

r'paMMHOI0 O becrnieueHus

PaboTaeT B COOTBETCTBUHU C ITPOMBIILI-
JIEHHBIMU METOZ0JIOTUSIMU

pa3paboTKu

3HaTh: OCHOBHbIE ITPOMBIIILJIEHHbIE METO/I0JIOTHH Pa3pabOTKU
niporpaMmMHoro obecrieuenust (Agile, Scrum, Kanban), ux
TIPUHIIUTIBI, 3Tarbl ¥ apTe(daKThl, a TAKKe 0COOEHHOCTH TIPU-
MeHEeHHsT ITUX MeTO0JIOTHH MPU pa3paboTKe U BHEIPEHUU
ML-peliieHuii (Haripumep, yrpaBjieHUe SKCIiepruMeHTaMH,
BepcHoOHMpoBaHue mogeneit, MLOps)

YMeTh: OpraHu30BbBIBaTh NpoOIiecc pa3paboTku ML-Momeny B
paMKax Scrum-KoMaH/ibl, y4aCTBOBaTh B CIIPUHTOBOM T1/IaHU-
POBaHUM KCTIEPUMEHTOB, [IeKOMIIO3UPOBaTh 3a/lauy MallliH-
HOro o0yJeHUs1 Ha OTZe/bHBIe 3a/1auu (COOp JaHHBIX, Mpe106-
paboTka, o0yueHue, OlleHKa, UHTErpaliysi) U OTCIe)KUBATh UX

BBITIO/THEHHE Ha /IOCKe 3a/1au

[TpyMeHsIeT UHCTPYMEHTBI MOAEPXKKH
MEeTOZ0JIOTHA Pa3pabOTKH U UCIIONb-
3yeT HaBbIKU BeJIeHHsI JOKYMEHTal[uH
B COOTBETCTBHUH C TPeOOBaHUSIMHU

METO/[0JIOTHU

3HaTh: UHCTPYMEHThI TIOAIeP)KKH METO/0/IOTUl pa3paboTKu
(Jira, Trello, YouTrack, GitLab Issues), nx BO3MOXHOCTHU JisI
ynpaeieHuss ML-TipoekTaMu, BK/TFOUast OTC/IeXKUBaHUe KCIIe-
PUMEHTOB, BePCUOHUPOBaHUe JJaHHBIX U MOJIe/iel, a TakxKe
TpeOOBaHUS K BeJIEHUIO TEXHUUECKOH JIOKyMeHTal[uH

(README, onucanue API, oTuéT no skcrnepuMeHTam, Crie-




KO]I[ KOMIIeTeHIIUHn

HaumeHoBaHue

KOMIIeTeHI{ U

I/IHAI/IKaTOPBI AOCTH)KEeHHUA

KOMIIeTeHI{uHn

Pe3ynbrarhl 00ydyeHusi (YMEeHHUS U 3HAHHA), COOTHECEHHbIe

C HHAUKATOPaMHU JOCTH)XE€HUA KOMIIETEHLIUN

urduvKalys nakriaiiHa)

YMeTh: HaCTparBaTh U UCTIONb30BaTh UHCTPYMEHT OTC/IEXKH-
BaHus 3a/jau (Haripumep, Trello wau Jira) A1 niaHUpoBaHUS
1 MOHUTOpUHTa ML-TIpO€eKTa, BeCTH JOKYMEHTALIMIO TI0 XO/Y
pa3paboTKH (OrMcaHue JjataceTa, BEPCUU 00yUeHHBIX MO/ie-
e, METPUKH KaueCTBa, MHCTPYKI[UIO 110 Pa3BEPTLIBAHUIO) B

COOTBETCTBUU C IPUHATOW B KOMaH/le MeTO0/I0T e




3. MecTo JUCHHUIUITMHBI B CTPYKType 00pa30oBaTe/IbHO# MPOrPaMMbI
IuctmrmHa «IIpyK/iaiHble 3a/1aud MAllIMHHOTO 00yYeHHs» OTHOCUTCS K «Mogyiiio

"TexXHO/IOTUH MaIlIMHHOTO 00yueHus"».

4. O0beM JUCHMIUIMHBI (MOJyY/is1) B 3a4eTHBIX €AMHHUIIAX M B aKafleMHYeCKHUX
yacax C BbIie/IeHHEM 00beMa ayAMTOPHON (/IEKIMH, CEMHUHAPhI) U CaMOCTOSITe/TLHOU

padoThI 00yUarOIUXCS

04HO-3a0uHast (hopma 00ydeHust

Bup yueOHo# padoThI M0 AMCIUIIIHHE Bcero (B 3/e n Cemectp 8 (B

yacax) yacax)

OO0111asA TPYJ0EMKOCTh JUCIUTTHHBI 3/108 108

Konmakmmas paboma — AyoumopHbie 34 34

3aHamus

Jlekyuu 16 16

CeMuHapbl, npakmuyeckue 3aHamus 18 18

CamocmosimenbHasi paboma 74 74

Buj Tekyl1ero KOHTposis KoHTposnbHas KoHTposbHas
pabota pabota

By npome)XyTouHOU arTecTanyy 3auer 3auer




5. CopepxaHue [JUCIUIUIMHBI, CTPYKTypHpPOBaHHOe MO0 TemaMm (pa3jesiam)
AVCOMILIHHBI C YKa3aHHEM UX 00heMOB (B aKaJeMHYeCKHX Yacax) M BHJAOB y4eOHBIX

3aHATHA

5.1. CopepxaHue JUCHUILIMHBI

Tema 1. BBejeHre B npuK/IafiHOe MalIMHHOE 00yUyeHHe U INTyD0KOe 00ydyeHHe

OT K/IaccMuecKuX MeTOZIOB K Iiybokomy oOyueHuto. VICKycCTBeHHbIe HeWpPOHHBIe
CeTU: MepLIeNTPOH, MHOTOC/IONHbIe CeTH, PYHKI[MU aKTUBALIMK, 00paTHOe pacrpocTpaHeHue
om0k, TloHsATHe Tybokoro obyuenus. O630p MpUKIAAHBIX 00J1aCTel: KOMITbIOTEPHOE
3peHHe, 00paboTKa eCcTeCTBEHHOTO sSI3bIKa, pEKOMeH/IaTe/IbHbIe CCTeMbI, BpeMeHHbBIe PSIIbI.
[Tnardpopmel u ¢petimBopku: PyTorch, TensorFlow, Hugging Face. IlpumeHeHue B
(drHaHCOBOM cdepe: aHa/IM3 TPaH3aKILWM, TPOrHO3UPOBaHHE BPEMEHHBIX PsiioB, 00paboTkKa

TEKCTOB JOKYMEHTOB.

Tema 2. I'my0okoe o0yueHne B 00padoTke ectecTBeHHOro sisbika (NLP)

[TpencraBnenue Tekcra: TokeHusauuss (BPE, SentencePiece), 3mbeaauHru
(Word2Vec, GloVe, FastText). PekyppeHTHble HelipoHHble cetu (RNN, LSTM, GRU).
MexaHu3M BHUMaHUs U apxuTekTypa TpaHcdopmepa. CoBpeMeHHble mopenu: BERT, GPT,
Llama, Mistral. WHctpymentsl: Hugging Face Transformers. IlpukiagHble 3afau:
K/1accu(UKalUsi TeKCTOB (aHalu3 TOHA/JbHOCTH), W3B/IeYeHHEe HWMEHOBaHHBIX CYILHOCTEeH
(NER), cymmapusaius, reHepaiusi TekcTa. Kelicbl: aHaind3 (UHAHCOBBIX HOBOCTEM,

obpaboTka obpalljeHHi K/IMeHTOB, aBTOMaTHUeCKOe 3aIlo/IHeHHe JOKYMEHTOB.

Tema 3. HPHK]’I&AHI)IE 3d/ld4dd KOMIIbKOTEPHOro 3peéHudA B 5>DKOHOMHKE H

¢punancax

Ceéprounbie HelipoHHble ceT (CNN): apxutekTypa, oOyueHWe (QUIBTPOB.
CoBpemenHble apxuTekTypbl: ResNet, EfficientNet, Vision Transformer (ViT). TpaHcdep
oOyueHHe: KCIT0/Ib30BaHKe TIpefo0yueHHbIX Mozenel. Jletekius oobektoB: YOLO, DETR.
CermenTarusi: U-Net, SAM. T'eHepaius n3o0pakenuit: auddys3ronHsie Mozenu, Stable
Diffusion. Wuctpymentsl: OpenCV, ultralytics, diffusers. IlpukiagHbie 3azauu:
pacrio3HaBaHWe [JOKYMEHTOB (cueTa-(akTypbl, UeKd, TacropTa), aHaju3 rpadukoB U
JMarpamm, TIpOBepKa TOJJIMHHOCTU TIOANUCeH, BU3yasbHbIi MOHUTOPUHI 0aHKOMAToB U

o(uCOoB.

Tema 4. PekomeHjaTe/ibHble CHUCTeMbl M TPOrHo3UpoBaHue B (PUHAHCOBOU

cepe



Knaccuueckre moaxofbl: KoytabopatuBHasi (GUIbTpaLvsi, MaTpUuHasi (haKTopHu3arius
(SVD). I'mybokoe obyueHHe B peKOMeH/AlMsX: HEMpPOHHBbIe KosylabopaTvBHBbIE (DUIBTPHI
(NCF), mByxbOarieHHble Mozenu (two-tower), TpaHChoOpMepbl /s TTOCTeq0BaTebHOCTEN
(SASRec, BERT4Rec). IlporHo3upoBanuve BpeMeHHbIX psiioB: ARIMA, Prophet, LSTM,
Temporal Fusion Transformer. IlpuMeHeHue: pekoMeHZalusi (UHAHCOBBIX TPOAYKTOB
(KpeuThl, Aemo3uThl, CTPAXOBble MPOAYKTHI), TTIPOrHO3UPOBAaHKE OTTOKAa KIMEeHTOB (churn
prediction), oOLleHKa KpPeJUTHOTO pHCKa TI0 TIOC/Ae/I0BaTe/bHOCTSAM TpaH3aKI[WH,

IIPpOTHO3HUPOBAHHE 11€H dKTUBOB.



5.2. Yue0OHO — TeMaTUUeCKUH IIJIaH

OuHo-3a04Hast hopMa o0OyUeHust

n/ HaumeHoBaHue Tem TpyAoeMKOCTB B yacax
n a3/ie/ioB) AMCIUILIMHBI
(pasp ) Aucny KoHTakTHas pabora - AyquTopHas g
\ (=}
paboTa g
®
<
: :
g Ooman, | JIekuuu CemMuHapsbl, 5
B T.U.: NMpaKTU4yecKue E
3aHATHUA §
=
<
@)
1 | BBegeHnue B npukiagHoe 26 8 4 4 18
MaIlIMHHOe oOyueHre 1
rnybokoe obydeHue
2 | I'mybokoe oOyueHue B 26 8 4 4 18
06paboTKe ecTeCTBeHHOTO
s3bika (NLP)
3 | IlpuknagHsble 3agaumn 26 8 4 4 18
KOMITbIOTEPHOTO 3DeHUsI B
9KOHOMMKe U (PUHaHCaxX
4 | PekoMeHaTe/bHbIE 30 10 4 6 20
CUCTEeMBI U
MPOrHO3MPOBaHKeE B
dbuHaHCoOBOM cdepe
B nesnomM no guciyninHe 108 34 16 18 74




5.3. Copep)xaHue CeMUHAPOB, MPAKTUYECKUX 3aHATUH

HaumMmeHnoBaHue TeM

(pa3paesnoB) AUCLUNIMHBI

ITepeueHb BONPOCOB /I/Isl 00CY)K/IeHHs HA CEeMUHAapax,

NPAKTHYECKHUX 3dHATHAX

@®opMbI IPOBe/ieHNs 3aHATHI

BBegenue B ripukiasHoe
MallIMHHOEe 00yueHue 1

rybokoe oOyueHve

1. Peanusarus MHorocsoiiHoro neprentpoHa Ha PyTorch ans
K/1accurKalum pykonucHbix nupp MNIST.

2. CpaBHeHMe KJIaCCUYECKUX MeTOA0B (JIOrucTHYecKast
perpeccusi) U HeMpOHHOU CeTH.

3. O6cyxaeHue obnacteli MprMeHeHHs TIIyOOKOTO 00ydeHwUs
B (hMHaHCax.

4. Hacrpoiika cpensi paspabotku (Google Colab, PyTorch).

WHTepakTyBHas (opMa, MPaKTUKyM B MasbIX rpynnax (2—4
CTyZIeHTa), KOJUIeKTUBHOe 00CY>KJeHre pellieHn i, KOMaHJHbIe

MPOEKTHbIe 3a/IaHUsl.

I'nybokoe obyueHue B
06paboTKe ecTeCTBEHHOTO
si3p1Ka (NLP)

1. TokeHM3alus TeKCTa C WCIOIb30BaHUEM OHOIUOTEKU
transformers.

2. Knaccudukaiysi TOHa/JIbHOCTH OT3bIBOB K/IMEHTOB 0aHKa C
ucriosib3oBanuem LSTM.

3. Joobyuenue (fine-tuning) momenu BERT pns 3amaun

WHTepakTBHasi ¢opma, MPaKTUKyM B MasbIX rpynnax (2—4
CTyZleHTa), KOJUIeKTUBHOe 00Cy)KieHre pellleHrH, KOMaH/HbIe

I[MPOEKTHLIE 3adHHsA.

W3B/leueHUs1  UMeHOBaHHbIX  cymHocted  (NER)  wu3
(bHMHaHCOBBIX HOBOCTE.
4. T'eHepalus TeKcTa C ucroab3oBanueMm GPT.
IIpuknagHele 3agauu 1. Knaccudukauusi wu3o0paxkeHWid € UCronb3oBaHWeM | VIHTepakTuBHas ¢opMa, NMPakKTUKyM B MasbIX rpymnmnax (2—4

KOMIIbFOTEPHOI'0 3peHUsI B

KOHOMUKe U hrHaHCaX

npesiobyuenHoit Mmogem ResNet50 (Tpancdep obyueHue).

2. Pacrio3HaBaHMe [OKyMEHTOB: [eTeKLUsl U KaacCupuKarys
rosieil Ha cyéte-(akxType c ucnosab3oBaHueM YOLO.

3. CermeHTauusi u300pakeHW# [l aHanmM3a TpaduKoB H

varpamMm.

CTyZieHTa), KOJUTEKTUBHOe 00CYy)K/ieHre pellleHrH, KOMaHHbIe

MPOEKTHLIE 3aJaHUA.




HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

IlepeyeHb BOIIPOCOB /i/isi 00CY)K/IeHHsI HA CeMHUHapax,

NPAKTHYECKHUX 3dHATHAX

®opmMbl NIpOBeieHUs 3aHATHI

4. Tenepaiyss u300pakeHW# C WCIoAb30BaHWeM Stable

Diffusion.

PekomeH/jaTeTbHbIE CUCTEMBI
Y IPOTHO3MPOBaHKeE B

(duHaHcoBol cdhepe

1. Peamuzaiuss matrpuuHoM (akTtopusauuu (SVD) ans

pDeKOMeHJAlMM  KPeJUTHBIX TIPOJYKTOB Ha  JlaTaceTe
TpaH3aKI[1H.
2. TlocTpoeHne HeWPOHHOW Ko/TabopaTHMBHOW (HIBTPALIU

(NCF) c ucrnionb3oBanuem PyTorch.

3. IIporHo3WpoBaHWe OTTOKAa K/JIHMEHTOB 0aHKa C
WCTI0/Ib30BaHUEM LSTM Ha M0CJIeI0BaTeIbHOCTSIX
TpaH3aKI[1H.

4. TIporHo3vpoBaHue BpeMeHHbIX PsiZIoB (KypC BasOT, 1[eHbI

aKIUi) ¢ ucriosib3oBaHueM Prophet u LSTM.

WHuTepakTrBHas (opMa, MPakTUKyM B Majbix rpymnmnax (2—4
CTyZieHTa), KOJIIEKTUBHOe 00Cy)K/ieHre pellleHrH, KOMaH/HbIe

I[MPOEKTHLIE 3aaHHsA.
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6. IlepeyeHb yueOHO-MeTOANMUECKOTO O00eCedeHHUsI A/ CAMOCTOATe/TbHOM Pad0ThI 00yYAIOIUXCA 10 AUCIUIITHHE

6.1. ITepeyeHb BOTIPOCOB, OTBOAUMBIX HA CAMOCTOSITE/IbHOE 0CBOEHHE JUCIUILVINHBI, ()OPMbI BHeayJUTOPHOU CaMOCTOSTe/IbHOW PadoThI

HaumeHoBaHue TeMm

(pa3jesnioB) AMCHMIIIMHBI

HEPE'-IEHI) BOIIPOCOB, 0OTBOAUMBIX Hd CAMOCTOATE/IbHOE

ocBoeHue

®opmMbI BHEAyAUTOPHOH CaMOCTOATE/TLHOM PadoThI

Bsenenue B ripukiagHoe
MaIlIMHHOe o0yueHue U

rinybokoe obyueHue

1. B uém 3ak/oyaercsi OTaMuUMe TyOOKoro oOyuyeHHsi OT
K/IaCCUYeCKUX MeTO/[0B MAllIMHHOTO 00y4eHus?

2. Kak paboraer anroputTM oOpaTHOTO PpacrpoOCTpaHeHUs
oMOKM UM Kakve TMpobsemMbl MOTYT BO3HUKAThb TIPU €ro
IIpUMeHeHun?

3. Kakue (QyHKIMM aKTUBALUA MCIOJB3YIOTCS B TMyOOKHX
HEeMPOHHBIX CEeTSIX M B UéM UX 0COOEHHOCTU?

4. Yto Takoe mepeoOyueHre U KaKie MeTOAbI Pery/sipu3aiu
TIPUMEHSIIOTCS [I/1s1 ero rpejoTBpalleHus ?

5. KakoBbl OCHOBHbIE nauriaiiHa

STaIlbl CKBO3HOTI'O

MAIIIMHHOI'O O6y‘JEHI/IH B IIpHUKJ/IaJHOM HPOEKTE?

Pabora c yuyeOHOM nMTeparypoil. Pa3bop BOMpPOCOB 10 Teme

3aHATHS. BeinmosiHeHMe AOMaIlIHUX BHAaHHﬁ.

I'nmy6okoe obyueHue B
006paboTKe ecTeCTBEHHOTO
si3pIKa (NLP)

1. Kakue CyiieCcTBYIOT METO/jbl BEKTOPH3aL[UU TeKCTa U B UEM
nperMyliiecTBa 3MbeAUHTOB Tiepes; one-hot encoding?

2. Kak yCcTpoeH MexaHW3M BHHMMaHUS M II0YeMy OH CTaj
K/TtOueBbIM B coBpeMeHHbIX NLP-mozensax?

3. B uém pasmuune mexay apxurekrypamu BERT u GPT c
TOUKH 3peHHUs 3a/jau ¥ 00yueHuUs1?

4. Kakue wmetoabl pgoobyuenus (fine-tuning) 6osbimx
SI3bIKOBBIX MOZeJieli CyIeCTBYIOT U KOTia OHU MPUMEHSIFOTCS?
5. Kak MOXXKHO OLIeEHWTh KaueCTBO MO/eJI TeHepaliuy TeKcTa?

Kakue meTpuKU /11 3TOr0 UCIOJIb3YHTCS?

Pabota c yue6GHOI nuTeparypoii. Pa36op BOMPOCOB MO Teme

3aHATUS. BhIMo/THeHre JOMalllHUX 3a/jaHuH.

1




HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

Hepeqeﬂb BOIIPOCOB, OTBOAUMBIX Hd CAMOCTOATE/IbHOE

ocBoeHue

®opMBbI BHEAyJUTOPHOM CaMOCTOATE/IbHOW PabdoThI

[IpuknaaHble 3ajaun
KOMIBIOTEPHOTO 3pEeHHUs B

KOHOMUKe U hprHaHCaX

1. Kak ycTpoeH CBEPTOYHBIM C/IOW U YeM OH OT/IMYaeTCs OT
TIOJIHOCBSI3HOI0?

2. Uro Takoe TpaHchep oOyueHHe U KaK OHO IPUMEHSIeTCS B
KOMIIbIOTePHOM 3PEeHUU?

3. Kakue cyiecTBylOT TOAXOAbI K [ETeKIMM OOBEKTOB
(ZBYXaTanHble ¥ OHOSTAIHbIe) U B YEM UX pa3/inuus?

4. B uém pasHulja Mexay Kiaaccudukaiuen, geTekiuei U
cerMeHTaLvei N300paKeHMiA?

5. Kak reHepatvBHble Mogenu (Harnpumep, AU(Qy3rOHHEIE)

MOTYT OBITh UCII0/Ib30BaHbl B (PYHAHCOBBIX TIPH/IOXKEHHSX ?

Pabora ¢ y4ye6HOI1 uTepaTypoii. Pa3bop BOMpocoB 1o Teme

3aHATHS. BbINoHeHe JoMaIIHUX 3aJjaHUM.

PEKOMeHAaTEIIBH]:Ie CHUCTeMBbI
" TIPOTrHO3UPOBaHNE B

¢uHaHcoBoM cepe

1. B uém omuve KosinabopaTUBHOW GUIBTpAlMU OT
KOHTEeHTHOW (pUibTpaljiy B peKOMeH/aTe/IbHbIX CUCTeMax?

2. Kak paboraer MaTpuuHasi (pakTOpU3aLUs U AJIST PEIIeHUsI
KaKMX 3a/jau OHa NIPUMeHsIeTCs?

3. Kakve MeTpMKM HCIONB3YIOTCS [/Is1 OLIeHKM KadecTBa
peKOMeHalii ¥ B UéM UX 0COOEHHOCTH?

4. Kakue MO/Jie/ii MallIMHHOTI'O O6yquI/IH TMMPUMEHSANOTCA OJIs

MPOrHO3UPOBAaHUSI BPEMEHHBIX PSIOB M B UéM MX
rpeuMyilecTsa?
5. Kak MOXHO WHCIIO/Ib30BaTh  IOC/I€/J0BATE/ILHOCTU

TpaH3aKL[HI>i AJIdA TIDOCHO3MPOBAHUSA TTIOBEAEHUA KaueHTa?

Pabora ¢ yueOHOI yuTepaTypoii. Pa306op BOMpPOCOB 10 Teme

3aHATHS. BeinmosiHeHMe AOMaIlIHUX BHAaHHﬁ.
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6.2. IlepeueHb BONIPOCOB, 3a/iaHUM, TeM /iJisl NOATOTOBKHU K TeKyIll[eMy KOHTPOJII0

ITpumepHble 3a0aHusi KOHMPO/AbHOU paGombl

3aganue 1. Ha gatacete Fashion-MNIST cpaBHUTH KaueCTBO K/1aCCU(PHUKALIUM [IBYX
MO/AXO/0B:
1. noructrueckas perpeccust (u3 6ubmoreku Scikit-learn);

2. MHOTOCJ/IOMHBIY MIepLeNTPOH C AByMsi CKPbITbIMU cJ1osiMU (Ha PyTorch).

[ns kak#oro MeTtofila BBIYMC/IMTL accuracy, precision, recall u Fl-score. Crenatb
BBIBOJl O TOM, B KaKMX C/y4yasiX HepOHHasi CeTh JAéT MPEUMYIIIECTBO Mepe/ KIacCHUYeCKUM

MeTO/IOM.

3aganue 2. Ha pjaracete knaccuUKaiuu TOHAMbHOCTU (HampuMep, OT3bIBbI

KJ'II/IEHTOB) CPABHUTL UEThIPpE METOAd BEKTOPHU3dLIUN TEKCTaA:

1. Bag-of-Words (CountVectorizer);
2. TF-IDF;
3. Word2Vec (npenoOyueHHbIe BEKTODHI);

4. smbenauary u3 BERT (C 3aMOpO)keHHOW MOJIe/bIo).

Ons  kaxzaoro wmerofa oOOyuuTb JIOTUCTUYECKYIO pErpeccMi0 WM TPOCTYHO
HelpoHHYI0 ceTb. CpaBHUTH accuracy, BpeMsi 00ydeHusi U pa3Mep TOTy4eHHBIX BEKTOPOB.
Cpenarb BBIBOZ, O TIPUMEHUMOCTU Ka)KAOTO MeTOZia B 3aBUCHUMOCTH OT 00béMa JaHHBIX U

BBIUKC/IUTE/IbHBIX PeCypPCOB.

JononHuTe/bHas uHGopManus

Kpumepuu 6aa1bHol oyeHKU pasiuyHbix popm meKyujeco KOHmpo/s ycneeaemocmu
codepoycamcsi 8  coomeemcmeyrowux — Memooudeckux — pekomeHoayusix — Kageopwbl
UCKycCmBeHHOo20 uHmentekma Pakyibmema UHGOPMAYUOHHBIX MeXHOMo2Ull U aHanu3da

00/1bWUX OAHHDIX.
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7. MDOHJ OLEHOYHBIX CPEACTB /ISl MPOBe/eHUA MPOMEKYTOYHOM aTTeCTal[iuy 00yJYaroUXxcs 1Mo JUCHUIUIHHE

[TepeueHb KOMITETEHIIMM C YKa3aHWEM WHAWKATOPOB WX [JOCTYPKEHWS B TIPOL[eCCe OCBOeHUsI 00pa3oBaTe/lbHON IMPOrpaMMbl COZIEP)KUTCS B

pazgene 2. «IlepeueHb naaHupyembiX pe3yibmamos 0ceoeHus 06pazoeamenbHOl npo2pammbl (nepeueHb KoMnemeHyull) ¢ ykasaHuem uHOUKamopos ux

0ocmudiceHuUsl U NAaHUpyemblX pe3yabmamos ofyueHust no OuCyunauHe».

TunoBsbie KOHTPOJ/IbHbIE 3da/idHUA W/IN HHbIE€ MdTepPHdJIbI, HEOﬁXOﬂI/IMbIe AJIA O€éHKH HHAUKATOPOB A0CTH)KEHUA KOMHETQHHI’Iﬁ, yMEHHﬁ

Y 3HAHUU
HaumenoBa- | HaumeHoBaHMe UH- Pe3ynbrarsl 00yuye- TunoBbie KOHTPOJ/IbHBIE 3ajaHUSA
HHe AMKAaTOPOB OCTI)Ke- | HUSA (YMEHMA U 3Ha-
KOMIIeTeHIIH | HHA KOMIeTeHIUH | HHUsA), COOTHeCeHHbIe
C MH/UKATOpaMH J10-
CTH)KeHHUA
KOMIIeTeHLINH
[IKII-6. Crio- | PaboTtaet B cooTBeT- 3HaTb: OCHOBHLIE Paspabotarh T1aH CrIpyHTA JJ1s1 KOMaH[bl U3 TPEX uesioBeK, paboTarolieil Haf, 3ajiaueil mpo-

cobeH yuacT-
BOBaTh B TIPO-
MBIILJIEHHOM
pa3paboTke
MIPOTrPaMMHOTO

obecrieueHus

CTBUM C IIPOMBIIIIEH-
HBbIMKX MeTOA0J/IOTUAMU

pa3paboTKu

MIPOMBILIIEHHbIE METO-
JIOJIOTWU Pa3paboTKu
MporpaMMHOT0 0bec-
nieueHus (Agile,
Scrum, Kanban), nx
TIPUHLIUITBI, 3TAIlbl U
apreakThl, a TaK)Ke
0COOEHHOCTH TIpHUMe-
HEHUs 3TUX MeTOZ0JI0-
THii TIpU pa3paboTke U
BHeZipeHuy ML-perie-

HUW (Haripumep,

THO3MPOBaHMsI OTTOKA K/IMEHTOB OaHKa. /leKOMII03MpOoBaTh Liesib Ha OT/e/bHbIe 3a/aud (Ha-
TipUMep, TIOATOTOBKaA AiaTaceTa, oOyuyeHue Geii3aliHa, o00p rUreprapaMeTpoB, pa3paboTka
REST API g/1s1 Mozieniv) C OLIeHKOW TPYZAOEMKOCTH KaXK/0W, pacrpe/ie/IuTh POJid B KOMaHjie U

000CHOBATh BBIOOP METOZOJIOTHHM Scrum /ijis JAHHOTO MPOeKTa.
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HaumeHoBa-
HHe

KOMIIeTeHI{uHN

HaumeHoBaHUe HH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUHn

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /10-
CTH)KeHUA

KOMIIeTeHI{uHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

yTipaBjieHue KCIepu-
MeHTaMU, BepCUOHH-
pOBaHUe MoJeneu,
MLOps)

YMerTn: 0praHusoBbI-
BaTh MPOL{eCC pa3pa-
60Tk ML-Mozenu B
paMKax Scrum-ko-
MaH/Ibl, y4acTBOBaTb B
CTIIPUHTOBOM TIJIAaHHPO-
BaHWUM SKCMIepHMeH-
TOB, [|eKOMIT03MPOBaTh
3a/1auy MalIMHHOTO
o0yueHus Ha OTZe/Tb-
Hble 3azaun (cbop maH-
HBIX, TTpeo0paboTKa,
oOyueHue, OIleHKa, UH-
TerpaLysi) U OTCIeXHU-
BaTh MX BBITIO/IHEHNE

Ha JIOCKe 3a/jau
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HaumeHoBa-
HHe

KOMIIeTeHIInHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUHn

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHU), COOTHeCeHHbIe
C MHAMKATOpaMH /0-
CTH)KeHUA

KOMIIeTeHIIuHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

[TpyuMeHsIeT UHCTPY-
MEHTBI MO/ZEP>KKH Me-
TO/IOJIOTUM pa3paboTKH
Y MCITI0/Ib3y€eT HaBBIKU
Be/IeHUs IOKYMeHTa-
I[UM B COOTBETCTBUU C
TpeboBaHUSIMU

METO/I0JIOTHH

3HaTh: UHCTPYMEHTHI
TIO/I/IeP>KKA MEeTO/0J10-
ruii pa3paboTku (Jira,
Trello, YouTrack,
GitLab Issues), ux Bo3-
MOXXHOCTH [iJIs1 yTIpaB-
Jenns ML-tipoekramy,
BKJ/IIOUasi OTC/IeXKUBa-
HUe SKCIIepUMeHTOB,
BePCHOHUPOBaHUe
JIaHHBIX U MOZeJiel, a
TakXe TpebOBaHUs K
Be/IeHHIO TeXHUUeCKON
JIOKyMeHTaLuu
(README, onucanue
API, oTuéT o 3kcrie-
puMeHTaM, crielfudu-
KaLusi MauriaiHa)
YMeTb: HacTpauBaTh U
WCTIO/b30BaTh UHCTPY-

MEHT OTC/1e>KMBAHUA

B cucreme Trello vnu Jira co3parhk NMPOeKTHYIO ZOCKY /st pa3paboTKH MOjie/id KPeJUTHOTO
CKOpUHIa C KojloHKaMmu «bskior», «Ha ucnionHenue», «Ha peBbro koga», «Ha TectrpoBaHue
Mogenn», «I'otoBo». [106aBUTh He MeHee TISITU 3a/iau (COOp /laHHBIX, OUMCTKa, 00yueHue Jio-
TMCTUUeCKOW perpeccud, obyueHuWe rpaJjueHTHOro OyCTHHra, OljeHKa KauecCTBa, HarvcaHue
API-sHAMIOMHTA), HAa3HAYUTh UCIIOJIHWTEeNed U Cpoku. K Kak[oW 3asaye MPUIOKUTH YeK-
JIMCT KPUTEpHEeB BBINO/JHEHUS. [J0MONMHUTeNbHO MOANOTOBUTH ()parMeHT JOKYMEeHTAaluu B
tdhopmate Markdown (README), copepykaiuii onyrcaHue garaceta, o0yueHHONU MOJie/u, [0-
CTUTHYTBIX METPUK W WHCTPYKLMIO IO JIOKaJbHOMY 3amycky. [IpefocTaBUTh CKPHUHILOTBI

nocku v copepxxumoe README.
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HaumeHoBa-
HHe

KOMIIeTeHIInHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUH

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /10-
CTH)KEHUA

KOMIIeTeHIIuHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

3a/1a4 (Haripumep,
Trello unmu Jira) ais
TJIAHUPOBAHUS U MO-
HUuTopyHra ML-npo-
€KTa, BeCTH JJOKyMeH-
TaL{IO TI0 XO/ly pa3pa-
00TKU (omrcaHue /a-

TaceTa, BepCcUu 00y-

YeHHBbIX MOJIeJiel, MeT-

PHUKU KauecCTBa, UH-
CTPYKLMIO I10 pas3Bép-
TBIBAaHUIO) B COOTBET-
CTBUU C TIPUHSITOU B
KOMaH/je

MeTOZ0JIOTher

17




ITpumepbi npaKMuKo-opueHMUPOBAHHBIX 3a0aHULll

3aganue 1. Peanu3oBaTe mnaWmIaH KaacCU(UKaLMKA TOHAJIbHOCTA OT3bIBOB

K/IMeHTOB 6aHKa c ucrosib3oBaHueM LSTM u cpaBHUTH € MuHeHON Mojenbio Ha TF-IDF.

3apanue 2. BemonauTts noobyuenne mozenu BERT g5 v3B/ieueHUs IMEHOBAHHBIX

CYLIHOCTel (faTa, CymMMa, HOMep CuéTa) U3 TeKCTOB (PUHAHCOBBIX JOKyMEHTOB.

3aganue 3. [IpumenuTs nipegobyueHHyro mogenb YOLO ajs geTeKuuu Tiosieid Ha

M300paykeHHH cuéTa-hakTyphbl M U3BIeUeHHS K/TFOUeBOi HHMOPMALUH.

3apanue 4. I[IoCTpOUTH peKOMeHZATe/bHYI0 CUCTEMY KPeAWUTHBIX IPOAYKTOB Ha

OCHOBE UCTOpHUHU TpaHBaKL[I/Iﬁ K/IMEHTd C UCITI0/Ib30BaHUEM KOJ'IJ'Ia6OpaTI/IBHOI‘/JI q)HHpraI_[I/II/I.

3apanue 5. Pa3spaborath MoOje/ib MPOTHO3UPOBAHMSI OTTOKA K/IMEHTOB Ha OCHOBE

roc/iefiloBaTe/IbHOCTeN TpaH3aKLUi ¢ ucrosib3oBaHueM LSTM.

N Oy U A~

o

10.
11.

12.

ITpumepbi 60npocoe 0/151 N0020MOEKU K NPOMeXNCYymoYHoU ammecmayuu

ITpumepHbie 80npocbl 07151 N0020MOBKU K 3auery

.B uém omimume rybokoro oOyueHMs OT K/IAaCCUYECKHUX METOJ0B MAIlIMHHOTO
oOyueHus1?

. OnuImmMTe apxXUTEeKTypy MHOTOC/IOMHOTO meprenTpoHa. Kak rpoucxoaut obpatHoe
pacripocTpaHeHye OIMOKHU?

. Kakve wmeToApl BeKTOpM3aLMM TeKCTa CyllecTByroT? B uém mnpeumyiecTBo
SMOeITUHIOB?

. Kak ycTpoeH MexaHu3M BHMMaHus1 B TpaHChopMepax?

. Cpasuure apxurektypsl BERT u GPT.

. Yro Takoe TpaHchep oOyueHHe ¥ KaK OHO TTPUMEHSIETCSI B KOMITBIOTEDHOM 3PEHHUH?

. OnuinTe apxXuUTeKTypy CBEPTOUHOM HeHWpOHHOW ceTU. Kakuve OCHOBHbIE THIIbI
C/I0€B B HEM UCIIOIb3YHOTCS?

. B uém pasHuria Mexay ieTeKiiei U cerMeHTaliel 00beKToB?

. Kak pabotaet komiabopatiuBHasi GuIbTpaliys B peKOMeHATeIbHbIX CUCTEMAX ?

Kakue MeTpyKM UCIOMB3YHOTCS [1/151 OLIEHKM KaueCcTBa peKOMeH/alvii?

Kakue Mogenv ripumeHstOTCA A1 TIPOrHO3UPOBaHUs BpeMeHHbIX psf0B? HasoBure

VX MIPEUMYILeCTBa U HeJOCTAaTKHU.

Kak MOXXHO OLIeHUTh KaueCTBO Mojenu Kjaaccudukaumu? IlpuBeauTe mnpuMepsl

MeTpUK.
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8.

IlepeyeHb OCHOBHOM W [IONO/IHUTE/LHOW Yy4YeOHOM JIMTEPaTyphl,

Heo0X0 MO /I/Isi 0CBOEHHS M CIMILTHHbBI

OcHogHas numepamypa:

1. TatapuukoBa, T. M. MeToabl MalllMHHOTO 00y4eHMs [ DJyIeKTpOHHBINA pecypc ] :

yueb. mocobue / TarapuukoBa T. M.,boxxenko B. B. Cankr-IletepOypr : I'YAITI,
2023 100 c. Kuwra w3 komnekuyuum ['YAII -  UHdopmaruka
https://e.lanbook.com/book/461489 ISBN 978-5-8088-1885-9. [BUK ID: RU-
LAN-BOOK-461489]

. AuzppusiHoB, H.A. TlocTpoeHue ¥ oOljeHKa Mofejiell MalIMHHOTO OOy4eHUs :

yueOHOe mocobue 1o gucturimHe "TlocTpoeHMe U OlleHKa MOfesiel MalllMHHOTO
oOyueHus" [ CTyAeHTOB, oOydaroluxcsi 1o HampaBiaeHuto "TIpukiazHas
MareMaTMKa U WH(popMatvka' Bcex Tpoduaer (MporpaMmbl MOATOTOBKU
mMaructpoB) / H.A. AupapusHos, [1.B. Hukutun ; ®uHyHuBepcureT, [lernapTrameHT
aHa/iM3a [JaHHBIX M MaIMHHOTO o00yueHuss PakynpreTa WHPOPMAIMOHHBIX
TEXHOJIOTUM W aHa/iu3a Oo/bIMX JaHHBIX MockBa : ®UHAHCOBBI YHUBEPCHUTET,
2023 1 datin (6,31 M6) CBoboaHbIM JOCTYIT U3 ceTH VIHTepHeT (UTeHUe, TieuaTh)
(mata oOpamenusi : 07.06.2023) ISBN 978-5-79421-445-1 + Tekcr
snekTpoHHbIU. [BUK ID: RU\FA\books\136568]

JonoaHumenbHas aumepamypa:

1. Caxapora, JI. B. MeToabl oNnTUMM3AI[UK [JIsI MAIIMHHOTO OOyueHus : yueOHOe

nocobue / JI. B. Caxaposa, I B. JlykesiHOBa ; PocTOBCKMI rocCyzapCTBeHHBIM
skoHoMuueckui yHuBepcuter (PUHX) PocrtoB-Ha-[loHy : W3patenbcko-
nosiurpaduueckuii komruieke PI'DY (PMHX), 2023 87 c. : un. bubmuorp. B KH
PexkuM fioCcTyma: 3/1eKTpoHHasi OubivMoTeyHass CUCTeMa «YHUBEpPCUTeTCKast
oubmoreka ONLINE», TpeGyercs aBropm3sarusi https://biblioclub.ru/index.php?
page=book&id=711220 ISBN 978-5-7972-3139-4. [BUK ID:
BIBLIOCLUB\0000711220]

. ®omuueBa, C. I. Merogsl MammHHOTO OOyueHHsT B 3ajauax obecrieueHUs

vHbopMarMoHHOW 6Ge3omacHOCTH [ DJeKTpOHHBIA pecypc | : yueb. mocobue /
@®omuueBa C. I. Cankr-IletepOypr : ['YAII, 2023 136 c. Knura u3 KoJUIeKIUu
I'YAIT - Mudopmaruka https://e.lanbook.com/book/341024 ISBN 978-5-8088-
1822-4. [BUK ID: RU-LAN-BOOK-341024]

HopmamueHble npagoebie akimbi:
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9.

ITepeuenr pecypcoB HH(OPMALMOHHO-TEIeKOMMYHHUKALIMOHHOH CeTH

«IHTEepHEeT», HE0OXOJUMBIX /I/ISI 0CBOEHHUS AUCIHHUILTHHBI

1. OnekrponHo-6nbMMoTeuHasi cucrema BOOK.RU http://www.book.ru

N

A U1 A~ W

. DNIeKTpOHHO-61b/IMoTeuHas cucTeMa " YHuBepcuTeTcKas 6ubmioreka OHJIAVIH"

http://biblioclub.ru/

. DNeKTpOHHO-OMOIMoTeUHasi crcteMa Znanium http:/www.znanium.com
. JneKkTpoHHO-OMbMmoTeuHas crucTeMa u3zatenbcTea "Jlanes" https://e.Janbook.com/
. HayuHast anekTpoHHas 6ubmoteka eLibrary.ru http://elibrary.ru

. [IpodheccroHanbHbIM pecypc 1o MallIMHHOMY o0yueHHIo. -

https://machinelearning.ru

. Crieruanu3anys «MaiimHHOe o0yueHue U aHa/mu3 JaHHbix» / MOTU u fdxgekc. —

https://www.coursera.org/specializations/machine-learning-data-analysis

. DnekTpoHHass Oubmmoreka dunaHcoBoro yHuBepcutera (OB) http://elib.fa.ru/

(http://library.fa.ru/files/elibfa.pdf)
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10. MeToanueckue yKa3aHus /i1 00yJalOLIUXCsI 10 OCBOEHHIO AN CIUITHHBI

PekomeHza1[y 1o NOATOTOBKE K JIEKLJMOHHBIM 3aHATUSIM:

[Ipy TIOATOTOBKE K JIeKLWH 1[esieco0Opa3Ho TpeABapUTeIbHO TO3HAKOMUTHLCS C ee
cofiep)kaHHeM TI0 PeKOMEH/IOBaHHbIM MCTOUYHWKAM U BBIIEJIUTh Haubosee TpyJHbIe
BOMpockl. Bo BpeMms fekiuii crefyeT KOHCIIEKTUPOBaTh cojepskaHue Jjekuuu. [locre
3aHSATUHN C/IeyeT TIPOBECTH PabO0Ty C KOHCIEKTOM: OTpeAaKTHPOBaTh 3allkcH, O(hOPMHUTH
KoHCTieKT. [Ipu odopmieHun 1iesiecoobpa3Ho BbIENATH CreaabHbBIM 00pa30M Ha3BaHUS
TeM W (OPMYIMPOBKMA BOMPOCOB, OCHOBHBIE OMpefesieHds, (OPMYJIUPOBKH TeOopeM U
nipuMepbl. CesilaHHbIe 3aITMCH HY>KHO COTIOCTaBUTh C yueOHUKaMU U yueOHBIMU TT0COOUSIMU
Y B CJIy4ae pacXOXXJeHUM MPOKOHCY/IbTUPOBAThCA C MpernofaBaTesieM.

MeToguueckue yKa3aHUsi 10 MPOBeJEHNI0 NPAKTUYeCKUX 3aHSATUM:

[IpakTrueckyre 3aHSITHSL CTPYKTYPHO COCTOST U3 C/IeIYIOLIUX KOMIIOHEHT:

1. TpoBepKa Ha/MuMsl BBITIOJITHEHHOTO 3aJaHUsi CaMOCTOSITe/IbHOW PabOoThI KaXK[oro
CTY[IeHTa;

2. BbIOOpOYHasi MpOBepKa KOPPEKTHOCTH BBITTOIHEHUS IOMAIITHEro 3a/|aHus;

3. pa300p TUMUUHBIX OIMIMOOK, BO3HUKIIIMX B CAMOCTOSITe/IbHOM paboTe;

4. pacCMOTpeHUe TeopeTUUeCKUX BOMPOCOB, CBSA3aHHBIX C TEKYLIUM IPaKTU4yeCKUM
3aHSATUEM;

5. pa300p MeTO/[OB BBITIOJTHEHUS TTPAKTUUECKUX 3a/laHUH U PeIleHus 3a/1ay;

6. KOpPeKTHUPOBKa 3a/IaHUM [I7Is1 CaMOCTOSITe/IbHOM PabOThI CTY/I€HTOB;

7. UHTepaKTUBHast (popMa — pelieHre 1abopaTOpHBIX paboT MO TeMaTHKe 3aHSTHS B
MaJIbIX rpymmnax (2-4 cTyfeHTa).

[Tpy TIOATOTOBKe K MPAKTUUECKOMY 3aHSTHIO HeOOXOAWMO IMOBTOPUTH WU, €C/IA 3TO
TpebyeTcs, U3yUUTh COOTBETCTBYIOIIUNA TeopeTUUeCKUM Marepuan. Bo BpeMs 3aHATHS
HY)KHO TOYHO CJIefloBaTh yKa3aHUSIM TperiofiaBaresisi K pellleHut0 1abopaTopHbIX paboT.
[Tocse 3aHsATHM He0oOXOAMMO TIPOCMOTPETH TIO/yueHHbIe peIleHus W BOCCTAaHOBUTH
vMeroIecss Tpobenbl WM 3aKOHUWTH pellieHWe. B ciyyae 3aTpyiHeHUH OTMETHTh
COOTBETCTBYIOILIHE 3alaHKsl M 00pPaTUTLCS 3a KOHCY/IbTariel K Mpero/jaBareJito.

[TpakTueckue 3aHATUS TPOXOAAT B  WHTepakTMBHOM Qopme. Hapsigy c
MpaBU/ILHOCTBIO pellleHUs TIperofiaBare/ib yUUTbIBaeT TakKKe M aKTUBHOCTb CTY/EHTOB,
Harpap/IeHHYIO Ha pelleHyre TIpeJIoKeHHbIX 3a/1ad.

[Ipy moAroToBKe K TeKyllleMy KOHTDOJIIO CJ/ieqyeT WCI0/b30BaTh HOPMaTUBHbIE
JOKyMeHTbl ~ ®UHAHCOBOTO  yHUBepcuTeTa, MeToauueckue  peKOMeHJalud 10
TJIAHWPOBAHUIO M OPraHU3al[ii BHEAyAUTOPHOW CaMOCTOSITeJTbHOW PabOThI CTYIEHTOB I10
oOpa3oBaTe/lbHBIM TpOrpaMMaM 0OakajiaBpyiata M MarucTparypel B~ PHUHAHCOBOM

yHUBepcuTeTe, yTBepXKzJeHHble npukasoM ®duHyHusepcurera or 11.05.2021 r. Ne 1040/0
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(cM. caiitr ®uUHAHCOBOrO YHUBepCUTeTa: Ha [VIaBHOM CTpaHule pasfen "Haiu
yHuBepcutet" — "EnuHas ripaBoBasi 6a3za duHyHuBepcutera" — "OpraHusauys yuebHOro

niporiecca”" — "HopmaTtvBHbIe JOKYMEHTBI TI0 CAMOCTOSITe/TbHOU paboTe' ).
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11. Ilepeuenb WH(OPMALMOHHBIX  TEXHOJIOTHI, MCIO/b3yeMbIX TMPH
OCyIIIeCTB/IEHHH 00pa30BaTe/IbHOT0 MpoIecca Mo JUCHHIUIAHE, BK/IHYas IepeyeHb

HEOGXO,E[I/IMOFO nporpaMmMHOro o0ecreueHus " I/lH(l)OpMal_[I/IOHHle CIIPABOYHBIX CUCTEM

KommniekT JIMI€H3UOHHOI'0 IMpOorpaMMHOro odecreyeHu:

1. Python 3.8

2. Jupyter Notebook (Windows 10)
3. LMS Moodle

4. PenssumonHas CYB/]

5. 6ubmoreku Keras

6. PyTorch

7. AntuBupyc Kaspersky

CoBpemeHHble mpod)ecCHOHA/IbHbIe 0a3bl [JaHHBIX M HH(OPMALMOHHBIE

CIIpABOYHBbIE CUCTEMBI

1. SA3bik nporpammupoBanus Python 3. https://pythonworld.ru/

2. Pa3meinienre JYK: https://www.campus.fa.ru/

3. NndopmariroHHO-TIpaBoBasi cucteMa «['apaHT»

4. udopmaimoHHo-1paBoBasi cuctema «KoHcynbranT [lntoc»

5. OnektpoHHas sHUMKoneus: http://ru.wikipedia.org/wiki/Wiki

6. Cucrema KOMIUIEKCHOT'O PacCKpbITUS vMH(pOopMaLuu «CKPVH» -

http://www.skrin.ru/

CeprudunyipoBaHHble MpPOrpaMMHbIe W anmaparHble CpejCTBAa 3all[UThI
uH(popMaIuu

1. He peyCMOTpeHbI

12. Onucanue MaTepHATbHO-TEXHHUYECKOH 0a3bl, HeoOXoAuMoOM [IA

oCyIeCTB/I€EHUSA 06pa30BaTEJ1bHOFO nponecca 1mo AuCnuIlyinae

1. KoMnbOTEepHBIN KJIaCC /|71 TIPOBe/ieHus] YUeOHbIX 3aHSATHM, MPeayCMOTPeHHbBIX
MPOrPaMMOi, B TOM UHCJie TPYIIOBBIX W WHAWBHAYaIbHBIX KOHCYJ/IbTALIUH,
TEKyI[ero  KOHTPOJST W TIPOMEXYTOUYHOW  aTTeCcTalud,  OCHAIlleHHbIA
obopyZoBaHMEeM W TeXHUUECKUMM CpeJiCTBaMU oOydeHusi: mMebesb ayauTOpHast
(cTombl, CTy/bs, AOCKa ayJUTOpHAasi), TepCOHa/lbHbIe KOMITBIOTEpPhl, Habop
JIleMOHCTPALMOHHOTO 000pyZ0BaHus (TIPOEKTOP, 9KPaH)

2. YuebHasi aynuTopusi [/ TIPOBeJeHHs] Y4eOHBbIX 3aHSATHH, IPeAyCMOTPEeHHbBIX
MpOrpaMMOii, B TOM YHCJie TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCY/BTALUH,

Tekyl1jero KOHTPOJIA u HPOME)KYTOHHOﬁ dTTeCTalluu, OCHallleHHas
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o0opyzioBaHWEM U TEeXHUUYECKUMH Cpe[CTBaMM 00ydeHusi: MeOesb ayJuTOPHast
(cTombl, CTY/BS, AOCKA ayJuUTOpHAasi), HA0Op JeMOHCTPALMOHHOTO 000pYZAOBaHUS

(mpoekTOop, 3KpaH)
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