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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouast mporpamma nucruruimabl (Moaynsi) «Production ML (MamunHOe 00ydeHHE B
MNPOJAKIICHE)»  COCTaBJI€Ha B  COOTBETCTBUM C  (elepajbHbIM  TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJIAPTOM BBICIIEr0 OOpa3oBaHusi — OakajaBpuaT MO CHEIHAIBHOCTH
02.03.01 MaremaTuka ¥ KOMIbIOTEpHBIC HaYKH, Tporiib MaremaTrka U KOMIIbIOTEPHBIC HAYKH,
YTBEP)KICHHBII IMpHKa3oM MMHUCTEpCTBA HAyKHM U BbICIIEro oOpa3zoBaHus Poccuiickoii
®Oenepanmu Ne 807 ot 23.08.2017 rona.

Nzydenue nucrumuiaabl (Moayis) «Production ML (MamuHHOE 00y4YeHHE B TPOIAKIIICHE )»
MO3BOJIIET CTYJEHTaM TOJYyYUTh NPAKTHUECKUE HABBIKM, HEOOXOJUMbIE Ui YCHEIIHOM
MHTETPALlUN MAITMHHOTO 00Y4YeHHUs1 B ON3HEC-TIPOLIECCHI, YTO KPUTHUECKU BAYKHO JJISI JOCTHKEHHS
KOHKYPEHTHBIX NpenumyniectB. KpoMe Toro, oHO criocoOCTBYeT MOHUMaHHIO BEI30BOB U PEILICHUH,
CBSI3aHHBIX C MacUITAOMPOBAHUEM M NOJAECPKKOI ML-Mozeneil B ycI0BUAX peaTbHOTO BPEMEHH.

MecTo TMCHUIJIMHBI (MOAYJIfA) B CTPYKTYPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosmas nucunumninnaa (MOAyiib) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
MaremaTrKa U KOMITBIOTEPHBIC HAYKU U BXOJUT B BapUaTUBHYIO 9acTh bioka 1, hopmupyemyro
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUN KaK JIMCHUIUIMHA MO BBIOOPY.

Juctummaa (MoxyIib) u3yvaeTcs Ha 3 v 4 kypce B 5 mim 7 cemectpe Ha BeIOop. JlocTymHa
K H3y4YEHHUIO TMOCJE YCIEIIHOIO OCBOSHHMs AucHuIuiMH (Momyneit): «Machine Learning
(MammnHoe 00yueHue)»,» OCHOBbI IPOMBIIIIEHHON pa3paboTKu».

Heap u3yveHusi JMCHMIIMHBI (MOJYJIsI): OCBOECHUE CTYIEHTAaMU METO/OB M IPAKTHK
BHE/IPEHMs, DPA3BEPTHIBAHUS M MOAJCPKKU MOJENeH MAaIIMHHOTO OOy4eHHUS B pealbHbIX
IIPOM3BOJICTBEHHBIX CUCTEMAX.

3agaum M3y4yeHHus TUCHUILIMHBI (MOAYJIs1):

—o0ecneyeHne BOCHPOM3BOJAMMOCTH B MAalIMHHOM OOydYyeHMHM 4epe3 (pHKcaluio
[IapaMeTpOB U JOKYMEHTAIUIO, YIIPABJICHUE )KU3HEHHBIM IIUKIIOM MOJIETIEH;

—noarotoBka ML-mozenelt k MacIITabupoBaHuio;

— BHEJIPEHHUs U MOAJEPKKHU paboTsl ML Mozeneil B mpoaakieHe.

B pe3ysabrate ocBOeHHSsI AUCHUILIUHBI (MOAYJIs1) 00YUYaIOIIMIiCA JOJIZKEH::

3Hamb:

— Kak 00ecreynTh BOCIIPOU3BOAMMOCTb B MAIIMHHOM O0Y4€HUH;

— OCHOBHBIE 2Tallbl )KU3HEHHOTO LIMKJIa MOJIETIEH;

—KaK yCTPOEH IpOLecC YNpaBIeHUS NaHHBIMHU JUId OOydyeHMsl, BKIOYas UX JEHOJIUHT,
BEPCHOHUPOBAHKE U O0ECIIeUeHUE KaueCTBa;

—oTian4yne Mexay odpdriaiiH ¥ OHIAMH MOAENSIMU M KaK IUIAaHUPOBATH 3a/adyMl JJs UX
00y4eHHUs U BHEAPEHUS,

ymembv:

—noArotoBuTh ML Mostenu k MaciiTabupoBaHUIo,

— OpraHU30BBIBATH TPEKUHT KOJA U PE3YIbTATOB IKCIIEPUMEHTOB;

—paboTath ¢ nainiaiiHaMu 00pabOTKH TaHHBIX U 00YUYEHUsI MOJIeNeil;

— JIETUIONTh MOJEIIN,;

— aBTOMaTHU3MPOBATh MPOLIECC OOYUECHHUS U JICTUIOS] MOJICINH;

— pa3pabaThIBaTh TECTHI AJIs IPOBEPKHU KadecTBa MOJIeIel U HACTpauBaTh MOHUTOPHHT IS
KOHTPOJISl UX paboThI,

enademp:

— HaBBIKOM BHEAPEHUS U MIOACPKKH paboTel ML Mopeneli B mpoakiineHe;

— HaBbIKOM paboTel ¢ MLOps HHCTpyMEHTaMH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHII U KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYIIECTBIISTH ITOUCK, nHpOopMaIy B 00IaCTH
KPUTUYECKUM aHAIN3 1 PO ECCHOHATLHON TESITETLHOCTH,
cUHTe3 HH(popManuy, OCHOBHBIE IPUHIIMITBI KPUTHUECKON
MIPUMEHSATH CUCTEMHBIH OIIEHKY ICTOYHUKOB HH()OPMAIINU U UX
MOJIXOJT IS pEIIeHUs PeJIeBaHTHOCTH.
MOCTaBJICHHBIX 3a/1a4 YK-1.2. YMeeT KpUTHUECKH OLICHUBATh
WCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIE M3 PA3TUIHBIX
HMCTOYHHUKOB IS pEIICHUS 3a/ad,
NPUMEHSATh CHCTEMHBIN TOAXO0]] K
AHAIIM3Y U PEIICHUI0 KOMIUIEKCHBIX
pobIeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJI51 00pabOTKH
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYpUPOBAaHWH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOpMAITIH
YK-2. Crioco0eH omnpenensirTs YK-2.1. 3HaeT AefCTBYIOIINE TIPABOBBIE HOPMBI,
KpYT 33Ja4 B paMKax PETYIUPYIOIIHE ACSITEIbHOCTD B
MOCTaBIICHHOH LIEJIN 1 00JTacTH penIeHus 3a/1a4, OCHOBHBIC
BEIOHUpATH METOJIbI ¥ TIOJIXOMBI K OIPEJICIICHAIO
ONTUMAJTBHBIE CIIOCOOBI Kpyra 3aaad
WX peUIeHUs, UCXOS U3 YK-2.2. YMeeT onpenensaTh Kpyr 3a7ad B paMKax
JIEHCTBYIOIIIX MIOCTaBIICHHOH 11eJIH, BEIOUPATh
MIPAaBOBEIX HOPM, ONITUMAJTBHBIE CITIOCOOBI PEIICHUS 33]1a4,
UMEIOIIIUXCS PECYPCOB U YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OTpaHUYECHUI OIPaHUYCHUSA
YK-2.3. NmeeT npakTU4eCKUA OMBIT
MIPUMEHEHUS 3HAHUH O TIPaBOBBIX
HOpPMaX U pecypcax B peanbHbIX
CUTYyalusX, pa3pabOTKU U peaan3anun
pelIeHnii B COOTBETCTBUH C
YCTAHOBJICHHBIMHU OTPaHUYCHUSIMH
OIIK-1. Crioco0eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
bopMynupoBaTh U PEILIEHHIO 3a]a4 IPUKJIATHON 1
peliaTh aKTyaabHbIE U KOMITLIOTEPHON MaTeMaTHKH, BKIIFOYas
3HaYMMbIE TIPOOIEMBI ITOPUTMBI, MATEMATHUECKOE
MPUKJIAHON U MOJICIIUPOBAHUE U TEOPHIO
KOMITBIOTEPHON ONITUMM3ALINH, & TAKKE COBPEMEHHBIC
MaTeMaTHKH WHCTPYMEHTHI U TEXHOJIOTHH,
HCTOJIb3YEMBIE B 3TOH 00J1aCTH
OIIK-1.2. YMeeT aHanu3upoBaTh U
(hopMynHupoBaTh MaTEMaTHYECKHE
3a]]a9u, IPUMEHSITH COOTBETCTBYIOIIIUE
METOIBI M AJITOPUTMBI JUIS UX PEIICHUs,
a TaK)Ke UHTEPIPETUPOBATh H
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MIPEICTABIIATh PE3yAbTATHI B IOHATHOMN H
JIOCTYITHOH (hopme

OIIK-1.3. Hmeer npakTHUECKUI OMBIT paOOTHI HAJ
MPOEKTaMHU MU UCCIICAOBAHUSMH B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y9acTHe B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
My OMKAIMsIX, TJe ObUTH pEeIIeHbl
aKTyaJIbHBIC M 3HAYMMBIC 3aJa9H
[K-1. CriocobeH onpeaensTh IK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
obmmue GpopMsl U KOHIICTIIIUH ¥ IPUHLUIIBI, OTHOCSIIINECS
3aKOHOMEPHOCTH K 00J7aCTH MAIlIMHHOTO 00y4YeHus, a
00JIaCT! MAIIMHHOTO TaKOKe KIFOUEBBIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIEJIN, KOTOPBIE MOMOTAIOT B aHAJIM3e
Y MHTEPIIPETalnH JaHHBIX
IK-1.2. YMeeT npoBOAUTH CUCTEMATHUECKUM
aHanmn3 00JacTu pa3pabOTKH, BBISBIAT
1 (hopMyIUpPOBaATH 00IIHE
3aKOHOMEPHOCTH M TCHACHIINH, a TAKKe
MPUMEHSTH METO/IbI HCCIICIOBAHHUS JUIS
NOJTY4eHUs HOBBIX 3HAHUK M MOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI B
o0JacTu MalIMHHOTO OOYYEHUS,
BKJIIOYasl y4acTHE B HAYYHBIX MPOEKTAX,
MCCIIEIOBAHUSX WM MPAKTUIECKUX
3aaHUsIX, TJe ObUTH BBISBICHBI U
orucaHbl o01re Gopmel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHON U
TUTIOBBIE 331391 oubmmorpadudecKoit KyIbTypHl, a
npodecCHOHANTEHON TaKXe MPUHIMITEI HTHPOPMAIIMOHHOH
JIeSITeTIbHOCTH, 0€30MacHOCTH W IPUMEHEHHUSI
orupasich Ha nH()OPMaMOHHO-KOMMYHHKAIIMOHHBIX
UH()OPMALMOHHYIO U TEXHOJIOTHH B TPO(ECCHOHAIBEHON
oubrorpaduIecKyro JISITSIIbHOCTH
KYJIbTypY, UCIIONB3Ys IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
UH()OpPMALTMOHHO- nH(pOPMaMOHHO-KOMMYHHKAIIHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISl PEILICHHs] CTaHIapPTHBIX
TEXHOJIOTHH U 3aja4 podeccHoHaIbHON
YUYHUTBIBAsi OCHOBHBIE JeATeNIbHOCTH, YUNThIBas TpeOOBaHUS
TpeboBaHuUs nH(pOpPMaLMOHHON 0€30MacHOCTH
UHGPOPMAIUOHHOM IIK-2.3. Hmeet ombIT paboTHI ¢
Oe3omacHOCTH MH()OPMALMOHHBIMHU PECYpCaMU U

TEXHOJIOTHSIMU B 00JIaCTH
podecCHoHaIbHOM IeTEIbHOCTH,
BKJTIOYAs COOTIOCHIE HOPM
nH$OpPMaLMOHHON 0€30MacHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHe YAChI
HaumenoBanue TKY
1 pa3aena IMCUUIITTHHBI OQunas dopua (Texymui
KonrakTHas padora CamocrosiTe
(Mozya1st) Jlekuuu | CemuHap Konrtpoian JIbHASA HOMIpO-Th
ycIeBaeMOoCTH)
padora
1 ML B unIyCTpHH. 4 4 18 Jomamraue
bazoBbie HHCTPYMEHTHI 3a/IaHus
ML unxeHepa
2 Pabota ¢ maHHBIMH B 4 4 18 Jomaraue
ML u tpexuar ML 3aTaHAS
SKCIIEPUMEHTOB
3 IToarorosxa ML 4 4 18 JoMmaraue
MOJIEJICH K JICTIIO 3aJlaHusl
4 TectupoBanue u 4 4 18 Jomarmaue
MOHHUTOPHHT 3aJlaHus
5 ABTOMaTH3a1UA 4 4 18 JloMaraue
oOyueHus u nermios ML 3aJlaHUA
Mozenen
6 LLMOps 4 4 20 Jomarraue
3aJlaHus
Crpecc-tect
7 Konreitnepuzarust ML- 4 4 20 Jomamrane
MIPUII0KEHU 3aJaHus
3auem c oyenkoiu 4 [Ipoekt
Hmozo: 28 28 4 130
O6vem oucyuniunst (M00y/s) 190
(6 ak. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. ed.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)

Nen/m | HaumeHnoBaHmue pa3aesia Conep:xanue JTUCHUIUIHHBI (MOYJIs1) IO TeMaM
AUCHUIIMHBI (MOYJIs1)

1 ML B unnyctpun. basoseie | Beenenne. Muctpymentsl paspabotkd (dacte 1). MHCTpyMeHTHI
HHCTPYMEHTHl ML pa3paboTku (4acTth 2)
WHXXeHepa

2 Pa6ora ¢ mausaeiMu B ML u Padora ¢ pmamapiMu B ML. Tpexunr ML-3kcriepuMeHTOB W
Tpekunr ML BOCITPOU3BOIUMOCTb
9KCIIEPUMEHTOB

3 IToaroroBka ML moneneit k | Jemnoit ML-mozneneit
JETIO0

4 TectupoBanue u TectupoBanne u Bamuganus Koga. MOHHUTOpUHT (4acTb 1):
MOHUTOPUHT CTaHJapTHbIE HHCTPYMEHTbl. MonuTopuHr (4Wacts 2): ML-

crerpUIHbIe HHCTPYMEHTHI

5 Apromatuszauus oOyuenus u | UcnonezoBanne CI/CD  mis ML mpoekroB. ABTOMaTH3alMs
neros ML monenei nanriaitna o0ydeHus MOJIeIIeH

6 LLMOps LLMOps

7 Konrelinepuzanus ML- Konrelinepuzannsa ML-npunoxxenuii
MPHIIOKEHU I
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Jlakmmanan, B. MammunaHOe 0OydeHue. [laTTepHBI MPOEKTUPOBAaHUS @ MPAKTUYECKOE
nocobue / B. Jlakmmanan, C. Poduncon, M. MynH. - Cankt-IletepOypr : BXB-IletepOypr, 2022.
- 448 c¢. - ISBN 978-5-9775-6797-8. - Tekcr : oanekrtponHsmi. - URL:
https://znanium.ru/catalog/product/2140204.

2. I'puropneB, A. MamuaHoe o0ydenue. [1opThoaro peanbHBIX POSKTOB : MPAKTUYECKOE
pykoBozcTBo / A. I'puropses. - Cankt-IlerepOypr : [Tutep, 2023. - 496 c. - (Cepust «bubdbnmoreka
nporpammuctay). - |ISBN 978-5-4461-1978-3. - Tekctr : osaekrponnwid. - URL:
https://znanium.com/catalog/product/2123375.

3. KanoB, M. MamunHoe oOyueHue Juisi OM3HECa W MapKETHUHTa @ MPaKTHYECKOE
pykoBoactBo / M. Kanos. - Cankr-IlerepOypr : [Tutep, 2019. - 512 c. - (Cepus «IT mis Ouznecay).
- ISBN 978-5-4461-0926-5. - Tekcr : 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1783938.

4. Tudpt, H. Ilparmatuuneii MU. MamubaHoe oOydeHHe M OOJAYHBIE TEXHOJOTUHU :
npakTruaeckoe pykoBoacTBo / H. ['udt. - Cankr-IletepOypr : [Tutep, 2019. - 304 c. - (Cepus « s
npodeccuonanony). - ISBN 978-5-4461-1061-2. - Tekcr : omekrponssii. - URL:
https://znanium.com/catalog/product/1760806.

/Jlonoanumenshasn numepamypa:

1. IpsixonoB, A.I'. MamunHoe oOyuenue u aHanu3 AaHHbiX / A.I'. JIpsikonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

2. CrpyxkuH, H. I1. ba3bl nansbix: npoektupoBanue. [IpakTukym : yueOHMK 1711 BY30B /
H. II. Ctpyxxkun, B. B. 'oqun. — Mocksa : U3narensctBo FOpaiit, 2025. — 291 ¢. — (Bricuee
oOpazoBanue). — ISBN 978-5-534-00739-8. — Texkct : anexkTpoHHbIN // OOpazoBaTenbHast
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/561215.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKU, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaronuXcs, MPeAyCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHUM CEMUHApCKOro (MpakTUYECKOro) THIA, TPYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluH, a TaKKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYeHHs, CIy>KallMMH Ul MpeACTaBICHUs ydeOHOU
uH(popMaluu 60JbIION ayIUTOPUH.

W3yueHne qUCUUIUIMHBI (MOAYIsA) 0OecTieunBaeTCsl B y4eOHBIX ayIUTOPHSIX, OCHAIIEHHBIX:
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— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;

—  MEXaHWYECKUMHU KaJbKYyJIATOPaAMH;

— CIeNUaTM3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomemeHust 11k CAMOCTOATEIBLHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUI. UCHOJIb30BaHUS WHBAJIWJAMH W JIMIIAMU C OTPAHUYECHHBIMH BO3MOXHOCTSMH 3J0pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHEeM  JOCTyla B JJCKTPOHHYH  HHGOPMAIIMOHHO-00pa30BaTEbHYI0  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeaoCTaBIsgeTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM
YUCJIE JJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPO(EeCCHOHAIBLHBIM 0Oa3zam
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Cceblika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbli calT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanHoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGesxuoe | nniensuonHOE
bpaysepsbl:
SAunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0ekHOoe cBOOOJTHO pacpoCTpaHsIeMOe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS M Y4eTa BPeMEHH:
Toggle app | 3apyOexHOe | cBOOOJTHO pacpOCTpaHsIeMOe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxuoe | nuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGexHoe | muuensnonnoe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CHpaBO‘IHO-HpaBOBBIe CHUCTEMBI:

Koncynprantllimoc: cipaBogyHO-TIpaBOBast OTEUECTBEHHOE JMLICH3HOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE

Crampmaprasii Russian Edition

Cpenbl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEMOe
Anaconda 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHoe cBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIBI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHMILIMHBI (MOYJIs1)

B npornecce m3yuenns aucuutumael (Moaynst) «Production ML (MamuaHOe 00y4yeHne B
IPO/IaKILIEHE)» B paMKaxX TEKYIEr0o KOHTPOJIsl yCIIEBAEMOCTH UCIIONb3YIOTCS TaKUe BU/IbI ydeOHOM
paboThl, KaK JIEKIIUH, CEMUHAPbI, JOMAIIHUE 3aJaHHsl, CTPECC-TECT, IPOEKT, a TAKXKE pa3IUUYHbIE
BUJIBI CAMOCTOSATENIBHOM pabOThl 00YUYaIOLIMXCS MO 33/1aHUIO0 MIPETo1aBaTelis, HalpaBJIeHHbIE Ha
pa3BUTHE  HAaBBIKOB  MNPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpEeIUIEHHE  MPaKTUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
nmpenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKkTepa.

B mpomecce neknuii peKOMEHIYEeTCS BECTH KOHCIIGKT JIEKIIMN: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHMS JEKIMH, BBIIEISITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCSI HAUTH OTBETHI B PEKOMEHJAOBAaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYJIbTAIUU WA BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHas paboTa CTy/IeHTa HAa CEMUHApE,
€ro OTBEThI Ha BOMPOCHI MPENOAABATENS U YYaCTHE B JUCKYCCHUHU.

Jlis ycnemHoro yyacTusi B CEMMHApe CTYJAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEHHS, MPOYUTAaTh HEOOXOAUMBIE MaTepUaTbl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BBICKA3bIBasi CBOM MHEHHSI U apTyMEHTHPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENSI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OTMUPAasICh HA M3YYEHHBIN MaTeprall. Takke MOJE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
9TOOBI 000TaTUTH OOCYXKIACHHUE U PACITUPUTH CBOU 3HAHUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 IO TEMaM HEJICIIH.

HpI/I pa60Te Haa AOMallHUMHK 3aJaHUusIMH BaXXHO BHHMATCIBHO O3HAaKOMHTLBCA C
Tpe60BaHI/I$IMI/I U CpOKaMH BBIITIOJITHCHUA. PeKOMeH)IyeTCﬂ p336I/IBaTI) 3alaHus Ha JTallbl, 9TOOBI
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n30eXaTh Meperpy3kd W JIydlle YCBOMTH MaTepuai. lcnonp30BaTh pa3indHbIE HMCTOYHHUKH
uHpOpMaLKK, BKIIOYasi yUeOHUKH U OHJIAWH-PECypChl, Ui 0osee Iiy00oKoro MOHUMAaHUS TEMBI.

Tecm — ocobas Qopma mpoBepku 3HaHHI. [IpoBomuTCs mMOciie OCBOEHHS OIHOM WU
HECKOJIBKMX TEM M CBMJETEIbCTBYET O KAa4ECTBE IOHMMAaHUS OCHOBHBIX IOHATHM H3y4aeMOIO
Marepuana. TecToBble 3aaHUsl COCTABJIEHBI K KIIIOUYEBBIM IOHSATHUSM, OCHOBHBIM pa3zeiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

Jl1s MOATOTOBKH K TeCTy HEOOXOAMMO 3HATh TEPMUHOJIOTUYECKUI amnmapaT AUCLUILIMHBI
(MOmyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUIA U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHON
JneKkcuke. BrnageHue NMOHATUHHBIM anmapaToM, BKIIOUYEHHBIM B TECTOBBIE 3aJaHUs, MO3BOJISIET
OpenosaBaTeNlo  ObICTPO  NPOBEPUTH  YPOBEHb  IMOHMMAHUS ~ CTYIEHTAMHU  BaXKHBIX
METO/I0JIOTUYECKUX KaTerOpHil.

IIpoexm — uccnenoBaTenbcKas padoTa 1Mo Kypcy U npe3eHTalus pe3yIbTaToB.

Jis ycnemHol MOArOTOBKM K MPOEKTY: YETKO ONpENesIUTe LEeAH M 33Jayd MPOeKTa,
pacopenenure pojd U O0S3aHHOCTH MEXKIYy YYacTHHKaMH, a TaKXKe YCTAaHOBUTE CpPOKHU
BBITIOJTHEHUSI KaXKI0W 4acTu paboThl. PerynspHo mpoBoauTe BCTpedH i 00CYKISHHS Iporpecca
Y PEIICHHs] BO3HUKAIOUIUX BOIPOCOB.

Cmpecc-mecm — 3T0 c11oco0 MPOBEPKU CUCTEMBI, Kak OHa BEJET ce0sl B SKCTPEMaJIbHBIX
YCIIOBUSIX, KOTOpPbIE 3HAUUTEIbHO IPEBBIIIAIOT OOBIYHYIO HArpy3Ky HWJIHM BBIXOAST 3a paMKu
00yy4aroIux CLieHapueB.

Jlis NOJArOTOBKM K CTPECC-TECTY HAUHUTE C ONPE/CIICHUS CLIEHAPUEB TECTUPOBAHUS,
BKJIIOYas KpalHue ciiydau (Hampumep, LIyMHbIE JaHHbIE, eperpy3ku win adversarial araku), u
co0epuTe COOTBETCTBYIOILIME TECTOBbIE HAOOPHI JaHHBIX. PazpaboTaiite METPUKN OLIEHKH, TaKue
KaK TOYHOCTb, BPEMs OTKJIMKA M YCTOWYMBOCTh K OLIMOKaM, U HAacTpoiTe MHpacTpyKTypy A
CHUMYJISALIMU YCJIOBUH CTpecca, UCTIONb3ysl MHCTpyMeHTHI Bpoae TensorFlow Model Analysis wmu
PyTorch. IlpoBenute npeaBapuTeNbHbIE TECThl HAa MEHBIIMX MaciuTabax, JOKyMEHTHpYWHTE
pe3ynbTaThl W UTEPATUBHO yIydllaiiTe MojeNnb, 4YTOObl MHUHHUMH3HUPOBATH PHUCKU IEpea
MIOJIHOLIEHHBIM pa3BepThiBaHMEeM. HakoHel, opranusyiite KOMaHay AJI aHAIW3a Pe3yJIbTaToOB U
IUTAaHUPOBAHMS  yIy4IIeHUH, oOecreunBasi COOTBETCTBUE JTHUECKUM U  PErYISITOPHBIM
CTaHIapTaM.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HANpaBlieHHAass Ha YIIyOJIEHHOE
W3YYEHHE OTJIENbHBIX TEM U BOIPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepuaiaMH MPU MUHUMAIBHOM yYacTHH MpernoiaBares. 3aaun CTyIeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TJIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOTHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oueHNBaHHA Pe3yJIbTATOB 00y4YeHHs M0 TUCHUIINHE (MOAYJII0)

Kpurtepun nosyyeHusi ypoBHsl M OLleHUBAaHUAA CPOPMHPOBAHHOCTH KOMIIETCHUHMH 110
aucuumnanue (Moay.aw) «Production ML (MammnnHoe o0yyeHne B IpoJaKIIeHe)»

OueHuBaHue ypoBHS Yy4€OHBIX JOCTH)KEHUH, OOy4aromMXcs MO TUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALMU.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIHHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWEHKOU, TPU HTOM TPOBOJUTCA OIIEHKA KOMIETEHUUH, CHOPMUPOBAHHBIX I10
JTUCIUIINHE.

I[J'I}I OLCHUBAHUA TCKYUICTO KOHTPOJA YCIICBACMOCTU U HpOMCXCYTOqHOﬁ aTrTeCTalnn
HCIIOJIB3YCTCA ILGCSITI/I63.J'IJIBH3JI KajJla OLICHHUBAHUA, KOTOpasd COOTHOCUTCA C Tpa,Z[I/ILIHOHHOﬁ

DNEeKTPOHHBIA JOKYMEHT



NATHOATUTPHON MITKAJION CIIEAYIOIIMM 00pa3oMm:

JlecaTnoanabHas
OIleHKA

IIaTndéananuasn
OIICHKA

Onenka 3a
3a4yer

O01mas xapakTepuCTHKA pe3yJbTaTa
00yueHusl 1Mo JUCHUILIHHE (MOYJII0)

10

OTiInyHO

3auTeHo

9

OTInuHO

3auTeHo

8

OTiInyHO

3auTeHo

CTyleHT TOJHOCTBIO BIIAJCCT 3HAHUSMH,
U3JI0KEHHBIMA B paboucit mporpamme, M
rIy0OKO  ocMbIchsieT  auciumuiuHy.  OH
CaMOCTOSITEIILHO u JIOTHYECKH
[IOCJICA0BATEIILHO OTBEYACT HA BCE BOIMPOCHI,
aKIICHTUPYS BHUMaHHUE Ha HAauOOJIee BAXKHOM.
Vmeer aHAJIM3UPOBATH, CPaBHHBATb,
KJIacCH(pUIMpPOBATH, 006001m1aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATH
W3yUYCHHBI MaTepuall, BBIIENSAS KIIOYCBBIC
MOMEHTBI M  YCTaHaBJHMBas MPUYMHHO-
CJICICTBEHHBIEC CBs3M. YeTko (opMyaupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJIbTaThl aHaJIN30B u JIPYTUX
WCCIICIOBAHNHN, a TaKKe pelacT CIOXHBIC
3agaun. CTyJICHT XOPOIIO 3HAKOM C METOJaMH
HCCIICOBAHUA, HEOOXOIUMBIMH JUISE
MPAaKTUYECKOW  JESTENbHOCTH, W yMeeT
CBSI3BIBATH TEOPETUUCCKUC aCIeKThI
MUCIUIUTAHBL  (MOAYJSA) C TPAKTHYECKUMHU
3a/1a4aMH.

Xopomo

3auTeHo

Xopomo

3ayTeHo

CryneHT o0JiaJjaeT 3HAaHUSMH IpeaMeTa
Mo4YTH B TIOMHOM 00Beme  paboueit
MPOTrPaMMbl M CAMOCTOSITEIBHO, JIOTHUECKH
MOCJICZ0OBATEIbHO U BCECTOPOHHE OTBEUYACT
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMAHUE HA
HauOosiee 3HAYMMbIX MOMeHTaxXx. OH yMmeeT
aHaJM3UPOBATh, CpaBHMBATb,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh W CHCTEMAaTH3UPOBATh
W3yUYCHHBIH  MaTepual, BBIJACHSAS  €ro
KIIIOYEBBIC  aCMEeKThl M yCTaHABJIMBAs
MPUYUHHO-CJICJCTBCHHBIC CBSI3H.
®dopMynUpyeT CBOM  OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3yJbTaThl aHAIHU30B M
JNIPYTHX HWCCICIOBaHWA, a TaKXKe pemaeT
CJIOXHBIE CUTYyalMOHHBIC 3amauu. CTyaeHT
XOPOIIO 3HAKOM C METOJaMHU MCCIICIOBaHUS,
HEO0OXOIMMBIMHU IS MIPAKTHYECKOM
NEATSIIBHOCTH, U YMEET  CBS3BIBATh
TEOPETUYECKHE  acCMeKThl  IpeaMeTa C
MPAKTUYECKUMU 3a1a9aMH.

Y 10BIETBOPUTENBHO

3auyTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHnT obnamaer 6a30BBIMH 3HAHUSIMU TI0
JUCHHUININHE, HO UCIIBITBIBACT TPYAHOCTH IIPU
CaMOCTOSITENIFHBIX OTBETaX U HCIOJB3YEeT
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0wmas xapakTepucTHKA pe3yJibTaTa
OLICHKA OLICHKA 3ayer o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

HETOYHBIC (POPMYJIHPOBKU. B Xome OTBETOB
OH JIOMyCKaeT OMIMOKH, Kacalollhecs CYTH
BonpocoB. CTymeHT crnocoOeH pemath
TOJBKO CaMmble MPOCTHIE 3a/layd U BIIAJEET
JUIIbF MHAHUMANbHBIM HAa0OpOM METOIIOB

HCCJIEIOBAHNS.
3 He cnan He 3auteno | CrymeHT He oBmagen  o0s3aTelbHBIM
He cnoan He 3aureno MHUHUMYMOM 3HAaHUH 10 npeaMeTy U HE
1 He caan He 3aureno | MOXET OTBETUTh HA BOIIPOCHI, JAXKE €ECIH

npernogaBarciib  3a1a€T  JOIMOJTHUTCIBHBIC

HaBOJISIIINE BOIIPOCHI.

Hucummumna (moxyns) «Production ML (MamuHHOe oO0y4deHHE B MPOJAKIIECHE)»
OLICHUBACTCS CIIEAYIOIIIM 00pa3oM:

AKTHBHOCTBH Bec Onucanmne

Jomanrawe 3amanns | 60% | Habop 3amad mo TemMaM Heaemu

[Ipoekt 30% | UccnenoBatenbekast paboTa 1Mo TUCIUILTHHE (MOIYITIO) M IPE3eCHTAIHS
pe3yIbpTaTOB
Crpecc-Tect 10% | HaGop 3amanuii o TeMe Ha IpOBEPKY 3HAHUI

@opmyJia pacyéra MTOroBOii OleHKH Mo aucuuIuimHe (Moayarw) «Production ML
(MamunHoe o0y4yeHue B npoaakiene)»: «0,6% cpeqnee 3a nomanraue 3aaanus + 0,3 X cpennHee
3a mpoekThl + 0,20 X 3a cTpecc-TecT».

B paMKax U3yUCHUA JUCHUIIIINHBI (MO,I[y.]'IfI) BO3MOJXHO ITOJTYYCHHUC 6OHYCHHX 0aJIoB.

Texyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCs M0 JMCHUIIHHE (MOAYJII0)

IIpumepHbIe TOMaLIHKUE 32 IAHUS

Jomamnee 3axanne: ML B unaycrpuu. 3agaun u uHctpyMeHThl ML nHkeHepa

1. Onumure TpU OCHOBHBIE 0OJACTH MPUMEHEHUSI MAIIMHHOTO 00Y4YE€HHsI B COBPEMEHHOM
WHAYCTPUHU U IPUBEIUTE 10 OJHOMY IPUMEPY JUIS KaKIOM.

2. PacckaxuTe O KIIOYEBBIX pPOJSIX U 00si3aHHOCTAX ML wuHXKeHepa B MpPOEKTE IO
pa3zpabotke ML-cuctemsi.

3. CocrtaBbTe CIUCOK M3 MSATH NOMYJISIPHBIX WHCTPYMEHTOB T OMOIHOTEK, HCITOJIb3YEMbIX
ML unxeHepamu, U KPaTKO ONUIINTE Ha3HAYEHHUE KaKI0TO.

4. HaiinuTe U mpoaHaTU3UpPyHTe CTaThi0 WM Keiic o BHeapeHun ML B OGu3Hec-mporecc:
KAaKUe 33/1a4¥ Pelajnuch, U Kakyroo poib urpai ML naxenep?

5. OnumwMre, Kakue HaBBIKM M 3HaHUS HeoOxoaumbl ML uHxenepy s 3ppexkTuBHOM
paboThI ¢ OONBIIMMHU JAHHBIMU M pa3BEPTHIBAHUEM MOJIEICH.

Jlomamnee 3apanue: Padora ¢ njanabiMu B ML

1. Cobepute HeOONBIION HaTaceT (HAIpUMEp, C OTKPBITBIX HMCTOYHHUKOB) M OIHUIIUTE
IpOIIECC ero OUMCTKHU: KaKUe [Iard Bbl IPEANPHHSIN U IOYEMY.
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2. IlpoBeauTe 0a30BbI aHANIM3 JAHHBIX: pACCYMTANWTE OCHOBHBIC CTAaTUCTHUKHU (CpelHee,
MCIMaHy, CTAaHAAPTHOC OTKHOHCHI/IC) JJIS BBIGpaHHBIX YU CJIOBBIX IPHU3HAKOB.

3. IMocTpoiiTe BHU3yanm3aluu JaHHBIX (THCTOrpaMMbl, scatter plot, boxplot) u cremaiite
BBIBOJIBI O PACIPE/ICIICHIH U B3aUMOCBSA3SAX MTPU3HAKOB.

4. Onummre MeToabl 00pabOTKM MPOMYIIEHHBIX 3HAYEHHH M BBIOPOCOB, KOTOPHIE BBI
MPUMEHUIIN K CBOEMY JIaTaCeTy.

5. HOI[I‘OTOBBT@ JaHHBIC OJId O6y‘-ICHI/I$I MOZCJIM: BBIIOJHHUTC HOPMAJIM3alWIl0 WU
CTaHAApTU3AHUIO IIPU3HAKOB U 00BACHUTE BBI60p MeToaa.

JomamHee 3a1anue: [loctanoBka u TpekuHr ML 3kcniepuMeHTOB M MOATO0TOBKA
MoJeJeH K 1ernJioo

1. Chopmynupyiite runote3y ajigs ML skcriepuMeHTa Ha OCHOBE BHIOPaHHOIO JaraceTa U
OMUIINTE KPUTEPUU yCIIEXa MOJIEIH.

2. OnumuTe, Kak MOXKHO HCIIOJIb30BaTh CHCTEMY TPEKUHTA DKCIEPUMEHTOB (HAIpPHMeED,
MLflow nnu Weights & Biases) nms ynpaBieHus SKCIEpUMEHTaMH.

3. [IpoBenuTe »SKCIEPUMEHT 1O OOYYEHUIO MOJEIU C Pa3HbIMU MapaMeTpaMu H
3aUKCUpPYHTE pe3yabTaThl (METpUKH KauecTBa). CrenaiTe BBIBOJBI O BIUSHUU MApaMETPOB Ha
Ka4yeCTBO.

4. OnuummMTe OCHOBHBIE IIAard MO ONTHMM3AIMK MOJENH JIs MpOoJaKileHa (Harpumep,
YMEHBIICHHE pa3Mepa, yCKopeHue napepeHca).

5. Cosnatite pocroit REST API (manpumep, ¢ ucnonszoBanuem Flask wimm FastAPI) ms
pa3BepTHIBAHUS O0YUCHHOM MOJICIIH U OIUIIIUTE MPOIecC €€ BhI30BA.

I[IpumepHbIe 3a7aHus 1JIs1 CTPECC-TeCTa

3ananue a7 crpecc-tecta no teme: "lloaroroska ML Moaesieii k gemioro.
Jennoit ML-moaeneii"

Hean 3aganus: pa3paboTath W MPOBECTH CTPECC-TECT JJII MOJECIH MAIIWHHOTO OOYy4YeHUs
(Hampumep, IPOCTON KIacCU(PUKATOP, TAKOW KaK JJOTUCTHYECKAs Perpeccust Uil HEUPOHHAs CETh
JUTSE 3a]1a4 Kiaccuukanuy n300paxeHuit), 4T00bI OLIEHUTH €€ TOTOBHOCTh K MacIITa0upyeMoMy
JIETUI00 B mpojakmieHe. CTpecc-TecT JOJKEH CUMYIMPOBATh SKCTPEMANIbHBIE YCIOBHS, BBISIBUTH
YSI3BUMOCTH M TIOJITOTOBUTH MOJIENh K YCTOMYMBOM padoTe.

[IIary BpINOJIHEHUS:

1. BbiOepuTe Mo/€eJb U OATOTOBbTE IaHHbIE: BO3bMHTE TOTOBYIO MOJIEIH (HAIIPUMED, U3
scikit-learn uau TensorFlow) u TectoBsiii matacet (Hanpumep, MNIST unu CIFAR-10).
[TonroroBpTe malmiuaiiH mnpenoOpabOTKM JAHHBIX, BKJIIOYas HOPMalIM3alUI0 U
ayrMeHTaIlHo, 1 00y4unTe MoJieb Ha baseline-Habope JaHHBIX.

2. Omnpeneante cueHapuu crpecc-tecra: Co3nmaiiTe HaOOp CTpecc-CIICHAPUEB, TAKUX KaK:

— Ileperpyska: OOpabotka Oonbmioro o0Owema 3ampocoB (Hampumep, 10x
yBeJIMUYEHHUE Harpy3Ku) ¢ u3mepenuem latency u throughput.

— AHOMasbHbIe JaHHble: TecTUpOBaHME Ha 3allyMJICHHBIX, HCKAKEHHBIX WU
adversarial mpumepax (Hampumep, mA00aBbTE IIYM K HW300pPKECHUSIM WITH
ucnonb3yiite FGSM-atakn).

— COou wuHbpacTpykTypbl: CuUMYNALMS TOTEPU COEAWHEHHs, OTpPaHUYECHUI
namsiti/ CPU nim BHE3aITHOTO YBEWYCHHS pa3Mepa BXOIHBIX TaHHBIX.
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3. HacrpoiiTe HHCTPyMeHTHI AJsi TecTupoBaHus: Vcnonb3yiite (peliMBOpKH Bpoje
Locust ans Harpy3ouHoro tectupoBanusi, TensorFlow Model Analysis (TFMA) unu
PyTorch mmsi amanu3a merpuk (TouHoCTh, recall, latency). MHTerpupyiite monens B
koHTeitHep (Docker) ams M30JIMPOBAHHOTO TECTUPOBAHMS.

4. TIpoBeauTe TeCT U MPOAHAIUZMPYIiTE Pe3yabTaThl: 3alyCTUTE CTPECC-TECT, cOOEepHUTE
METPHUKHU (HampuMep, BpeMsi OTKIIUKA, OMIMOKH, pECypcHOE MOTpeOIeHrne) U CPAaBHUTE C
baseline. BrisBuTe cimabbie Mecta (Hampumep, IepeoOydeHHE Ha aHOMAIMIX) U
NPEUIOKUTE YIy4IICHUs, TaKWe KaK ONTHUMM3aunus Mojenu wiu nodasnenue fallback-
MEXaHU3MOB.

5. JlokyMeHTHpYiiTe U NpeaI0KuTe IUIaH Aenjosi: OnuIuTe pe3yabTaThl TECTa, PUCKU U
PEKOMEHIAMN 110 MacIITaOMpOBaHUIO (HampuMep, Hcroiab3oBanue Kubernetes mis
opkectparun). [IoaroroBsTe MOZENB K AEIUIOIO C YY€TOM CTPECC-TECTa, HallpuMep, 4epes3
A/B-TecTHpoBaHUE WU canary-pesiu3bl.

Kpurtepuu ouenku: 3aiaHue CUNTACTCS BHIIOJTHEHHBIM, €CIIH CTPECC-TECT OXBATHIBACT HE MEHEE
3 cueHapueB, METPUKH H3MEpPEHBl OOBEKTUBHO, a BBIBOJBI BKIIOYAIOT IPAKTUYECKHUE
PEKOMEHAANNU 0 YIYYIICHHIO MOJENH ISl MpojAakmieHa. Bpems Ha BBINOIHEHHE: 2 Taphl.
Pexomenayembie nnctpymentsl: Python, Docker, Kubernetes (onmmonanbsHo).

IIpumepHoe onncaHue K MPOEKTY

3ananue qis npoekra: "I[loaublii nuka pazpadorku ML mogenu"

Onucanue 3a0anus
B pamMkax maHHOTO IpOEKTa BaM MPEICTOUT MPONTH TOJHBIN MUK pa3padboTku ML monenw,
HayuHas ¢ pabOThl C TaHHBIMU U 3aKaHUYMBAsl JCIUIOEM M aBTOMaru3aiuei mpoieccos. [Ipoekt
BKJIIOYAET B ce0s1 HECKOJIBKO 3TANOB, KAX/IbIi U3 KOTOPBIX OY/ET OLIEHUBATHCS 10 ONPEIeIEHHBIM
KPUTEPUSM.
Omanvi N0020Mo6KU npoexma

1. Coop u ouncTKa JAHHBIX

— Coop pannbix: Haiinure n cobepure HabOp AAHHBIX, NOIXOMALIMNA IS Balei
3aa4M (HampuMep, U3 OTKPBITHIX UCTOYHMKOB, Takux kak Kaggle, UCI Machine
Learning Repository u T.1.).

— Oumncrka pgannbix: OOpaboraiiTe NpoNyLUIEHHbIE 3HAY€HUs, BBIOPOCHI U
nyonupytomuecs 3anucy. OMUIINTE METO/IbI, KOTOPBIE BBl HCIIOJIb30BAIIH.

— Joxymentanus: [logrorosre oTueT 0 mpouecce cOopa U OUUCTKH JTAHHBIX.

2. AHAJIU3 M BU3yaJIU3alMs JaHHBIX

— Amnanu3 gannbix: [IpoBenute pazsenounslii ananus ganHbix (EDA). Paccunraiite
OCHOBHBIE CTATUCTHKH U BBIIBUTE B3aUMOCBSI3H MEXAY IIPU3HAKAMHU.

— Busyaamsanus: [loctpoiite rpaduku u AuarpaMMsl JUIsl BU3yalu3alliy JaHHBIX U
uX pacrpeneneHuit (ructorpammsl, boxplot, scatter plot u T.1.).

— JoxymenTanusi: Co3qaiTe OTYET C BU3YATU3ALMUSIMH U BEIBOJAMHU.

3. IlocranoBka u TpekuHr ML 3kcnepuMeHTOB

— ®opmyaupoBanue rumnorte3: Onpenenure Tunore3bl M 3aJadyd, KOTOPHIE BbI
XOTUTE TIPOBEPUTH C TOMOIIBIO MOJIENH.

— Tpexunr skcnepumenToB: Vcnonb3yiite cuctemy Tpekunra (Hanpumep, MLflow
win Weights & Biases) s ymnpaBieHHs SKCIEPUMEHTAMH M XPaHEHHS
pE3yNbTaTOB.

— Joxkymenranusi: IloaroroBpTe OTY4ET O BallUX THUIOTE3aX U Ppe3ynbTaTax
JKCIIEPUMEHTOB.

4. TMoaroroBxka ML mMoaeJel K Aenjao0
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— Onrumuzanus Mojaesieii: O0yunuTe HECKOJIBKO MOJICTICH U ONITUMHU3UPYUTE UX JIJIS
MpOJIaKkilieHa (HampuMep, C KCHOJIb30BAaHUEM METOAOB pETyJsipU3aluu  WIu
YMEHbILIEHUS PA3MEPHOCTH).

— Coxpanenue u pa3BeprbiBaHue: CoXpaHHUTE MOJEIN B MOAXOASINX (popmarax
(manpumep, pickle, ONNX) wu moarotoBeTe APl nmns ux pasBepThIBaHUS
(manmpumep, ¢ ucnoas3zoBanueM Flask mim FastAPI).

— JoxymenTanusi: Co3ainte OTYET O MPOILIECCE MOATOTOBKH MOJIETIEH.

5. Atomatu3anusi o0yuenus u gemnoss ML monesneit

— CI/CD: Hactpoiite CI/CD mist aBTOMaTH3aldu MPOIECCOB OOYUCHHS M IEILION
mojenelt (Hanpumep, ¢ ucnoib3zoBanneM GitHub Actions unm Jenkins).

— Ynpasienue Bepcusivu: OpraHuzyite CUCTEMY yIIPaBJICHUS BEPCUSIMH MOJCIICH
U 1aHHbIX (Hanpumep, DVC).

— Joxymentanus: [Togrorossre (hpuHaNbHBINA OTYET O MPOIIECCE ABTOMATU3AIIHIH.

3awuma npoexma
e @opmat 3amuthl: [Ipesentanus npoekra (15-20 MUHYT) ¢ JEeMOHCTpanHer padOTHI
mozenu u APL
e CrTpyKTypa npe3eHTanum:

— BBegenue u nenu npoekra.

— IIpormecc c6opa U OYUCTKH JAHHBIX.

— Pe3ynbpTaThl aHaNM3a U BU3YAIH3alUN TAHHBIX.

— I'unore3sl U pe3yNbTaThl IKCIIEPUMEHTOB.

— IloaroroBka u onTUMU3ALUA MOJIEIIEH.

— Jlemonctpanus API u nporiecca aBTomaTu3anuu.

— 3aKJIr0YeHue U BBIBOJIBI.

Kpumepuu oyenusanus

1. KavectBo nanubIix (20%): [lonHOTa M KOPPEKTHOCTh COOpPAHHBIX JTAHHBIX, KAYECTBO
OUHUCTKHU.

2. Anamm3 u Busyaausanus (20%): ['myOuHa aHanm3a, Ka4eCTBO BU3yaTu3alliii U BIBOJIOB.

3. IlocranoBka »3kcnepumeHTOB (20%): UYerkocTh  (GOPMYTUPOBKH  THUIOTE3,
MCIIOJIb30BAaHNE CUCTEMBI TPEKUHTA.

4. TloaroroBka moaeneii (20%): Ontumuzanus Moxeneii, kauectBo API, mpaBUIbHOCTD
dbopmMaToB COXpaHEHHS.

5. ApromaTu3anus npoueccoB (20%): OdpdextuHocts CI/CD, ympaBineHue BepcusMH,
JIOKYMEHTAITHSI.

3apanus AJ1s1 MPOMEKYTOYHOM ATTeCTAIMM MO JMCUMILINHE (MOTYJIIO0)

Ne 3aganue OTtBeT Komnerenmus
n/n
1. Kaxoit u3 cienyromux "HCTPYMEHTOB Yallle BCETO B YK-1

Ucronb3yeTcs i pa3padbotku ML mozneneit?

A) Excel

B) TensorFlow

C) Microsoft Word
D) Notepad

2. Kakoil meron wucmnonb3yeTcss Jyisi OYMCTKH J@HHBIX OT B IIK-1
BBIOPOCOB?

A) Hopmanuzanus
B) Ynanenue nyonaukaros
C) CramnmapTuzanus
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D) JlorapudmupoBanue

3. Kakoli u3 crneayronmx HHCTPYMEHTOB HCIONB3YeTCs IS C VYK-2
BU3yaJIN3allU1 JaHHBIX?

A) NumPy
B) Pandas
C) Matplotlib
D) Scikit-learn

4. HazoBuTe omHy ©3 OCHOBHBIX OOyiacTeil mTpuMeHeHHUs | PekomeHaaTenbHble YK-1
MAaIIMHHOTO 00y4YeHus1 B Ou3Hece. CHUCTEMBI

5. Kak HazpiBaeTCs poJib ClielMaInCcTa, KOTOPhIA OTBEUYAET 3a ML unxenep YK-2
BHeApenue ML moneneit B nponakieH?

6. Kakoli mpomiecc Bko4aeT B ce0sl ynaneHne HeHYXHbBIX | OducTKa JaHHBIX OIIK-1
WY OIIMOOYHBIX JAHHBIX ?

7. Kakoit Ttun rpaduka dYacTo HUCHONB3yeTCS I I'mcrorpamma OIIK-1
BHU3YyaJIM3allUU pacipeiesiCHUil TaHHbIX?

8. Kakoii  MeTpukoii 4YacTo  OlEHHMBaeTCs  KadyecTBO | TOYHOCTB/accuracy IK-1
KJIacCU(UKAIIMOHHON MoJienTn?

9. Kakoii ¢opMaT 4YacTto HCIOJIB3YeTCS IS COXPaHCHUS Pickle [1K-2
00yYeHHBIX MOJIeIei?

10. Kaxotii (hpeiiMBOpK 4acTo ucmonb3yercs s cozaanust API Flask [1K-2
st ML mopeneit?

11. Kakoe ypaBHeHue omuchiBaeT oOHOBIeHUE Q-(YHKIIUU B Q-update YK-1
Q-learning?

12. Kakoli ajqroput™ HCHOJB3YET IMOJUTHKY JJIsI MPSIMOTO Policy gradient YK-2
obyuenns B RL?

13. Kakoe 3nHauenme gamma B RL o0003Ha4gaeT ropusoHT discount factor OIIK-1
IJIaHUPOBaHUA?

14. Kakoli MeTo/1 HCITOJIb3YETCs [Tl OLICHKH MOJIUTUKA B RL? Monte Carlo I1K-1

15. Kaxolt HHCTpyMEHT MpHUMEHSETCs ISl CUMYJISIIIUM CPET B OpenAl Gym I1K-2
RL?
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