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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Llenu TUCIUNINMHBI:

- c()OpMUPOBATH CUCTEMHOE IOHUMAaHKUE METOA0B U MOJIEJIEN IPEAUKTUBHOTO
aHasn3a ¢ ucnoapzoBanueM MU nns ouenku cocrosinus unppactpykrypst BCM;

- PpPAa3BATh KOMIIETEHUMH IPOCKTUPOBAHMUS, BHEIPEHUS U  OLIEHKHU
s dextuBHocTH MM-Mozeneit B 3aauax NpeAUKTUBHOTO 00CITyKUBAHUS.

3amaun JUCIUILINHEL:

- U3yYUTh APXUTEKTYPY U NPHUHLMIBI TOcTpoeHus Mmoaeneid MU nns ananusza
TEXHUYECKOTO COCTOSHUS 00bekTOB BCM;

- OCBOMTH METO/Ibl OOpa0OTKM M HHTEPIPETALUU BPEMEHHBIX PSAJIOB U
IPOCTPAHCTBEHHBIX JAHHBIX;

- Hay4uTbCA MPOEKTUPOBATh MaWIlIaiiHBl cOOpa, 0O0padOTKM M aHaiIu3a
JAHHBIX JJI 3374 MPEAUKTUBHON aHATUTHKY;

- BBIpA0OTaTh HAaBBIKK BbIOOpA METPUK M OLEHKU 3(P(YEKTUBHOCTH
MPEAMKTUBHBIX MOJIENEN B KCIUTyaTallUOHHOM cpefe.

2. [Inanupyemsble pe3yJbTaThl 00y4eHUs 10 AUCIUIUIMHE (MOAYJIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIU) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTMHE (MOYIIO):

ITK-1 - Ciocoben hopmynupoBaTh GyHKIIMOHATBHBIE U HEPYHKIIMOHATHHBIC
tpeboBanus nist [T-undpacrpykrypsr BCM;

IIK-2 - Coocoben co3mgaBaTh apXuTekTypy pemenus s IT-
uHppacTpykTypsl BCM.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo Mo ero pe3yJibTaTam
oOyyatomuiicst Oyier:

Baanern:

- HMHCTPYMEHTaMH TIOCTPOCHMS, OOYyYCHHUS W BaJUJAlHUH MOJelen
NPEAUKTUBHOW aHAJIMTHUKU;

- IMPAKTUYECKMMHU HaBbIKamMu uHTerpauuu MHW-mopernen B CylIeCTBYROLIME
IT-nangmadgrer BCM;

- HaBbIKAMU MHTEPIPETALUMHU PE3yJIbTATOB MOJEIM U BU3YyaJIU3aLUU
MPOTHO30B JIJISI IPUHATHUS PEUICHU.

3HaTh:

- OCHOBHBIC MOJXOJbI K MOCTPOCHHUIO MPEAUKTUBHBIX MOJEIEH Ha OCHOBE
1y,

- METOJIbl 00Pa0OTKH TEJIIEMETPUUECKUX JAHHBIX U BPEMEHHBIX PSJIOB;



- IPUHOMUIIBI OOCHKW TOYHOCTH H Ha,Z[é}KHOCTI/I MOI[CJICﬁ MMpCaACKa3aHusA
TEXHUYECKOTO COCTOSTHUS OOBEKTOB.

YMmers:

- aHAJIM3UPOBATH UCXOJIHbIC JTaHHBIC U MOI0UpaTh apxutekTypy UN-monenu
B 3aBUCHMMOCTH OT 3aJ1a4H;

- CTPOUTD MaNIUIaitHBI 0OPaOOTKHU 1 aHalM3a MHOPACTPYKTYPHBIX JTAHHBIX;

- IPUMEHSATH MOJICJIA TIPEAUKTUBHON aHAIMTUKYU K 3aja4aM MOHUTOPHUHTA U
IIPOTHO3UPOBAHUSI.

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JUCIUILUIMHBI (MOTYJIS).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (MOAyJsi) cocTaBisier 6 3.e. (216
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pguctuIuiMHbBl (MOAyJsi) B (opMe KOHTAaKTHOW paboTh
oOydJarommxcss ¢ MEJarorM4YeCKUMH  padOTHUKaAMU U (WIM)  JIHUIaMH,
MPUBJIEKAEMbIMHU K peaau3aiii 00pa3oBaTeIbHON MPOTpaMMbl Ha UHBIX YCIOBHSIX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum yqeOHBIX 3aHATHI
Bcero | Cemectp Ne3

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 32 32
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO TUMA 16 16

3.3. O6bemM mucHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyJaronmxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarommxcsi C
NeAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
o0pa3oBaTeNpHON MpOTrpaMMbl HA HWHBIX YCIOBUSIX, TPU TNPOBEIACHUU
MIPOMEKYTOUHOM aTTecTalu coctapiisieT 184 akagemuyeckux vaca (0OB).

3.4. Ilpu 00y4eHnu o MHANBUAYAIBHOMY Y4eOHOMY ILIaHY, B TOM YHCIIE IIPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peasii30BaH
MTOJTHOCTHIO B (pOpME CaMOCTOSITENIHbHON pabOThl 00yUaroOMuXCs, a Takke B (hopme
KOHTaKTHOM pabOThl 00y4aroIUXCs ¢ MeAaroruuecKuMu pabOTHUKaMU U (UJIN)
JUIAMH, TIPUBJIEKaEMbIMH K peaiu3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIIOBUSIX, TIPH MTPOBEICHUHU TPOMEKYTOUHOU aTTECTAIIHH.




4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/o

Tematuka JICKIIMOHHBIX 3aHITUH / KpaTKO€ COACPIKAHUC

BBeneHue B mpeIMKTUBHYIO aHAMTUKY HH(pacTpykTypsl BCM
PaccmarpuBaembie BOIIPOCHL:

— POJIb IPEANKTUBHOTO aHAJIN3a B YIPABICHUHN TEXHUIECKAM COCTOSIHHEM 00heKToB BCM;
— HCTOYHHUKHU JaHHBIX: TECIEMETPHA, CECHCOPEI, OTYETHI OCMOTPOB;

— IMKJI 00pabOTKHU TAaHHBIX M TeHEePAIUy IPOTHO3A.

Tunonorus Moaene NPEAMKTUBHON aHATUTUKH
PaccmarpuBaembie BOIIPOCHL:

— PETrPeCCHOHHBIE, BEPOSITHOCTHRIE U IEPEBOOOPA3HBIE MOIEIH;
— o0y4eHue ¢ yuuTeaeM u 0e3;

— Ha3HAYCHUE U PUMEHUMOCTh PA3IMYHbIX KJIACCOB MOJIETEH.

Metonapl 00pabOTKH BPEMEHHBIX PAIOB U COOBITHIHON HH(pOpMaun
PaccmartprBaeMbie BOTIPOCHI:

— TPEH/IbI, CE30HHOCTH, BEIOPOCHL;

— ckomp3smee cpennee, STL-nexommosumms, ARIMA, Prophet;

— TeHepaIsi MPU3HAKOB.

HpOI‘HOSI/IpOBaHI/Ie OTKa30B U JACTrpaaaliiid KOMIIOHCHTOB
PaccmaTtpuBaeMble BOIIPOCHI:

— aHaJIn3 NIOBCACHHUA KOMIIOHCHTOB I10Q Hﬁpr?;KOfI;

— MOJIeNU JeTpaflallii ¥ BEIPaOOTKHU pecypca;

— OIICHKA PHCKa M OCTATOYHOTO CPOKa CITYKOBI.

Hcnonn3oBanne MMPOCTPAHCTBCHHBIX U l"pa(i)OBI)IX JaHHBIX B HpC}lI/IKTHBHOﬁ AHAJIUTUKE

PaccmaTpuBaemble BOIIPOCHI:

— IIpeJcTaBlIeHHE HHPPACTPYKTYPHBIX 00BEKTOB Kak rpagos;
— aHaJIM3 MPOCTPAHCTBEHHOW KOPPEISAINH OTKA30B;

— NOCTPOEHNE IPadoBBIX MOJETIEH.

Br100op apxutekTypsl Mojienelt 11s 3a/1a4 HHPPACTPYKTYPHOT'O KOHTPOJIS
PaccmarpuBaembie BOIIPOCHL:

— "eiiponnsie cetd, LSTM, GRU, Transformer-moaxomsr;

— aHcaM0Oiii MoJieliei 1 aBToML;

— COOTHOIIICHHE TOYHOCTH W HHTEPIPETHPYEMOCTH.

OrneHka KayecTBa MojieNiel MPEANKTUBHON aHATTUTHKA
PaccmarpuBaembie BOIPOCHL:

— metpuku kadectBa: RMSE, MAE, Precision, Recall;
—noctpoenue ROC-kpuBsix, PR-KpuBBIX;

— aHaJM3 OIMOOK U HEONPEACIEHHOCTH.

I/IHTel"paHI/Iﬂ MPEANKTHBHBIX MOHCHCﬁ B OKCIITyaTallMOHHBIC ITPOLECCHI
PaCCManHBaGMLIC BOIPOCHI:

— CXEMbI aBTOMATUYCCKOI'0 1 IMMOJTYyaBTOMATHYCCKOTO IPUHATUA pelHeHPIﬁ;

— BU3YyaJiu3allvs MPOrHo3a U moJjb30BaTCIIbCKUC HHTGp(l)efICI;I;

- 06paTHa$1 CBA3b U O6yquI/IC MOILCHCﬁ B IIPOJAKIIICHE.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Knaccugukanus u Beioop TunoB MN-3anau no cuenapusm BCM
B PE3yJIbTATC BBINIOJIHCHUSA HpaKTH‘IeCKOﬁ pa6OTI)I CTYACHTHBI IPOBECAYT MaIlllUHT 6H3Hec-3a[{aq Ha THUIIbI
ML-penrenuii.

[TocTpoenue nuarpaMmbl )ku3HeHHOTo Iukia MLOps
B pesyinbTate BBINOTHEHHS NPAKTHYECKOW pabOTHI CTYIEHTHI BU3yaIM3UPYIOT 3Tanbl ML-)Kn3HeHHOTO
[HUKJIa U CBSDKYT UX C pCAJIBHBIMHU 3a1la4aMHu.

Onwucanue apxutektypsl [T-nanamadra ans M-unTerpannn
B pesymnprare BRIOTHEHHUS MIPAKTHYECKON paObOTHI CTYyIEHTHI pa3paboTaloT apXUTEKTYPHYIO CXEMY C
o0o3HaueHneM Touek nHTerparu V.

Pa3zpaboTka 6azoBoro MLOps-koHBeiiepa
B PE3yJIbTATC BBINIOJIHCHUA HpaKTH‘IeCKOﬁ pa6OTI)I CTYACHTBI OIUIIYT nanIuiaifH oT IIOATrOTOBKH JAaHHBIX
J0 ACIII0A MOJCIIN.

[ToaroroBka u pazMeTka naHHBIX ¢ mpuMenenneM Pandas u LabelStudio
B PE3yJIbTAaTC BBINIOJTHCHUA HpaKTH‘IeCKOﬁ pa6OTBI CTYACHTHI CO3AaAYT Ppa3sMETKYy AaTacCTa, BbIIIOJIHNB
0a3oByto mpenoOpaboTKy.

Opranuzanys XpaHWiIMILA JaHHbIX U BepcuoHupoBanue ¢ DVC
B pesynbraTe BBIMONHEHUS MPAKTUYECKON pabOTHI CTYIEHTHI IOCTPOAT CTPYKTYPY XPaHWIHIIA U HACTPOSAT
KOHTPOJIb BEPCUH ITaHHBIX.

OO0yuenue 0a30B0il MOZeNN KIIaCCH(PUKAIIUU
B pesynbraTe BHINONHEHMS IPAKTUYECKON pabOThl CTYIEHTHI pealiu3yIoT pipeline 00y4eHus Moaenu u
OLICHAT €& METPHKH.

Hactpoiika MLflow 1ist oTCeKHBaHUS SKCIIEPUMEHTOB
B pe3ynprarte BRIOTHEHHUS MPAKTHYECKON paOOTHI CTYACHTHI 3aPETHCTPUPYIOT H CPABHAT IKCIIEPUMEHTEHI C

Pa3HBIMU THIIEpIIapaMeTPaMH.

4.3. CamocrosiTenbHas padoTa 00ydaroImuXCs.

o/

Bun camocrositensHo# paboTh

HOI[FOTOBKa K IPAKTHUYCCKUM 3aHATHUAM

Pabora ¢ JICKIIUOHHBIM MAaTCpUAJIOM

CaMocTosATEIbHOE N3YUEHHE PEKOMEHTyEMOM JINTEPATYPhI

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

gl Bl WO N =

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

5. Ilepedenr wu3maHui, KOTOPbIE PEKOMEHAYETCS HCIOIb30BaTh IpHU

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

Ne
y bubnuorpaduueckoe onucanue Mecro nocryna
o/t
1 | Be30macHOCTh CHCTEM MCKYCCTBEHHOIrO MHTeIekTa : | https://e.lanbook.com/book/421598

yaebHoe mocobue / [1. C. Jloxuukos, A. E. Camoryra,
C. C. XymaxanoBa, A. E. CynaBko. — OMCK :
OMI'TY, 2023 — YacTs 2 : JloBepeHHbII




UCKYCCTBEHHBIN uHTEIeKT — 2023. — 74 ¢. —
ISBN 978-5-8149-3731-5.

2 | Banr, K. KoncrpyupoBanue cucreM riy0oKoro https://e.lanbook.com/book/456644
o0yuenus : pykoBojctBo / K. Banr, JI. C3ero ;
nepeBoJi ¢ anrauiickoro A. B. JlorynoBa. — Mockaa :
JMK Ilpecc, 2023. — 462 c. — ISBN 978-5-93700-
181-8.

3 | ®epmurmy, O. 111abn0HBI U IPAKTHKA TITyOOKOTO https://e.lanbook.com/book/241199
oOydenus / . @epiauTi ; IepeBo/I C aHTITUHCKOTO A.
B. JlorynoBa. — Mocksa : JIMK IlIpecc, 2022. — 538
c.— ISBN 978-5-93700-113-9.

4 | I'py3nes, A. B. [IpenBaputeiibHas MOArOTOBKA https://e.lanbook.com/book/314945
nanubiX B Python / A. B. I'py3neB. — Mocksa : [IMK
IIpecc, 2023 — Tom 1 : UHCTpyMEHTHI U BaIM1aLus
— 2023. — 816 c. — ISBN 978-5-93700-156-6.

5 | Ananu3 GU3HEC-TIPOIIECCOB HAa TPAHCIIOPTE : https://e.lanbook.com/book/339116
METOAMYECKHE YKa3aHUS U PEKOMEHIaIuH /

coctraButenb A. C. CtpunkoBckas. — OMCK :
CubAIN, 2023. — 17 c.

6 | MonenupoBaHue u aHaIU3 OU3HEC-TIPOIIECCOB : https://e.lanbook.com/book/399725
yueOHoe rmocobue / cocraButenu T. B. ['ananuna, M.
. baymrapmas. — Kemeposo : Ky3I'TY nmenn T.D.
['opbauena, 2023. — 164 ¢. — ISBN 978-5-00137-
431-2.

7 bananos, A. H. DevOps: unTerpanus u https://e.lanbook.com/book/440162
aBTOMaTH3aIuys : yaeOHoe mocodbue /s By3os / A. H.
bananoB. — 2-e u3zn., crep. — CankTt-IlerepOypr :
Jlanb, 2025. — 240 c. — ISBN 978-5-507-50491-6.

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIb30BAThCS IPHU
OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

Odunmaneueiit caiit PYT (MUUNT) (https://www.miit.ru/);

Odunuaneheiii cailt Muntpanca Poccun (https://mintrans.gov.ru/);

Hayuno-texanueckas oubnuorexa PYT (MUNT) (http:/library.miit.ru);

Nudopmarmonnsiii  mopranm  Hayunas  snexkTtpoHHas — OuOimoTeka
eLIBRARY.RU (www.elibrary.ru);

O6pazoBartenbHas aTdopma «OTKpBITOC 00pa3oBaHUE»
(https://openedu.ru);

O6mme wHPOPMAIMOHHBIE, CIPABOYHBIE U  TMOWCKOBBIE  CHUCTEMBI
«Koncynbrant [Lirocy, «I"apanT»;

DIeKTPOHHO-0MOIMOTeYHAS cucTema U37aTeIbCTBA «JIaHnpy»

(http://e.lanbook.com/);



DNeKTpOoHHO-0uOamoTeyHas cucrema ibooks.ru (http://ibooks.ru/);

DnexTpoHHO-OMOMmMoTeuHass cuctemMa  «Axamemusi»  (http://academia-
moscow.ru/);

DnextporHOo-0mOmMoTeuyHas cuctema « BOOK.ru» (http://www.book.ru/);

DNEeKTPOHHO-OMOIMOTEeYHAs cucremMa «ZNANIUM.COM»
(http://www.znanium.com/)

7. IlepedyeHb  JHIIEH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOr0 OO€CredYeHus, B TOM YHUCIE OTEYECTBEHHOIO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTUHBI (MOYJIs).

Microsoft Internet Explorer (vn npyroii 6paysep)
Omneparonnas cucrema Microsoft Windows
Microsoft Office

Visual studio Code

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYILIECTBJICHUSI 00pa30BaTEIbLHOIO Mpoliecca Mo IUCIHUILTHHE (MOJIYJIIO).

VYyeOHble ayIUTOpUU AJisI TPOBEICHUS YUEOHBIX 3aHATHM, OCHAILCHHbBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000PYyA0BaHUS.
9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

3auet B 3 cemecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OueHOYHbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEICHUH MTPOMEKYTOUHOU

aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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