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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma mucumrmummabel (Momyns) «ML System Design (IIpoektupoBanue
CHCTEM MALIMHHOTO 00yuY€eHHs)» COCTAaBIE€HA B COOTBETCTBUH C (heiepabHbIM rOCY1apCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO O0pa30BaHHUs — MarucTparypa IO CHEIHaIbHOCTH
02.04.01 MaremaTka W KOMIBIOTEpHbIE Hayku, mpoduiab I[IpoayKTOBBI MEHEIKMEHT,
YTBEP)KICHHBIN MpHKa3oM MMHUCTEpCTBA HAyKd M BbICIIEr0 oOpa3zoBanus Poccuiickoi
Oenepannu Ne 810 ot 23.08.2017 rona.

Nzyuenne nmucuumauasl (Monyisi) «ML System Design (IIpoextupoBanue cuctem
MAaIIMHHOIO O0y4YeHMs)» MO3BOJISIET CO3/1aBaTh MHTEIPUPOBAHHbBIE PEIICHUs, 00eCIeUnBarOLIe
BBICOKYIO ITPOM3BOJIUTENIBHOCTh U YCTOMYMBOCTh MOJIEEN B peasbHbIX ycioBusx. Kpome toro,
3HaHUE IPOEKTUPOBAHUS CUCTEM MALIMHHOIO 00Y4YEHHs CIOCOOCTBYET ONTHUMHU3ALIUHU PECYPCOB U
YCKOpSIET BHEIPEHUE MHHOBAIIHMIA B Pa3IMYHBIX cepax.

MecTo AUCHMILINHBI (MOYJIs1) B CTPYKTYype 00pa30BaTe/ibHOM NPOrpaMmMbl

Hacrosmas nucunumninnaa (MOAyiib) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
[TpoayKTOBEIII MEHEIHKMEHT W BXOJUT B BapUaTUBHYIO dYacTh bioka 1, dopmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUIA.

Jucnuminza (Moaynb) u3ydaercs Ha 2 Kypce B 4 cemectpe.

Heap wu3yyeHuss AMCUMIUIMHBI (MOAYJS): OCBOCHHE IPUHIMIIOB U METOJOB
IPOEKTUPOBaHUA FPPEKTUBHBIX, MACIITAOUPYEMBIX U HAJAEKHBIX CUCTEM MAIIMHHOIO 00y4YeHHUs
JUISL pEIIEHUs] TPAKTUYECKUX 3ajay.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— (opmupoBanue 3HaHMM O 3amavax npuMeHeHus ML B KOMHAaHUSAX W NPOBENCHUU
IpeBapUTEILHOTO aHAIN3a JIUIs OLIEHKH He00X0AMMOCTH BHeIpeHuss ML-perienns;

— (opMupoBaHue 3HaHUH O KITFOUEBBIX KOMIIOHEHTaX apXUTeKTypsl ML cucrem;

— ¢opMupoBaHUe 3HaHUH 00 3Tamnax KU3HEHHOTo 1uKiIa ML monenei;

— (opmupoBanue 3HaHUi 0 crioco6ax oneHkH 3¢ dexra o ML pemennii;

— (opMupoBaHue 3HaHUI O MPUHIIMIIAX MOJTOTOBKH KO/ U MOJEJIeH I IPOIaKIIeHa;

— (opmMupoBaHue 3HaHUH 0 MeTO1aX MOHUTOpUHTa ML cuctem B poAakIleHe;

— (opMupoBanue 3HaHMM O NOpPUHIUMNAX oOOecHeueHus MacluTabupyeMoCTH U
HajgexxHoctu ML cucrtewm;

— (opmupoBanue ymenus (opMyaupoBaTh TEXHMYECKYIO MMocTaHOBKY ML 3anaum,
BbIOMpaTh METPUKHU KauecTBa U Oeil3inaiiH;

— ((dopmupoBaHue yMeHus pa3padarbiBaTh KoHuenuio ML cuctemsl ¢ yuerom OusHec-
LeJIel U OTPaHUYECHUH;

— dopmupoBanne ymeHus paspabateiBaTh  Au3aiiH  ML-pemenus,  Bkiodas
(GyHKIMOHaIbHBIE TPEOOBAHUS U TIJIaH peasIn3alllu;

— (¢opMupoBaHHE YMEHHUS MPOEKTUPOBAaTh apxXUTEKTypy ML cucremsl, BKIIOYast
KOMITOHEHTHI JUIst 00pabOTKM JaHHBIX, 00ydeHUs U HH(epeHca;

— (opMupoBaHre yMeHHUS OLEHMBATh SKOHOMHYECKMH 3(dexT oT BHeapeHus ML-
MIPOEKTA;

— (¢opMupoBaHrue yMeHHsI (OpPMYIUPOBaTh TpeOOBaHUS K HH(PPACTPYKType C y4eTOM
Harpy3Ky U MaciiTabupoBaHus,

— (¢opMupoBaHUE HaBbIKa MPOEKTHPOBaHUS ML cucTeM, OpueHTUPOBAHHBIX HA PEILIEHUE
Ou3Hec-3a1ay;

— (opMupoBaHe HaBBIKa IPOBEPKH KU3HECTIOCOOHOCTH ML pemenus.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIINHT pPe3yJabTaToOB 00y4eHHsI 10
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIeSITEITBHOCTH, a TaKXKe
CHOCO0bI ee MPUHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIOIaraHust
CaMOOIICHKH YK-6.2 YMeeT cTaBUTh pealnuCTUIHbIE U

JOCTUKHUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
UCCIIeZIOBaTh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInaTbHbIE YPaBHEHUS

U YUCJICHHBIE METOMBI, a TAKXKe
COBPEMEHHBIE MMOAXOMBI K
HCCIIEIOBAHUIO U aHAIU3Y
JTAHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
Bepu(dUKaIuio, a TakKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM

OIlK-2.3 NwmeeT mpakTH4eCKHid OTBIT
CO3JIaHHA U UCCIICAOBAHUS
MaTeMaTHYECKIX MOAEJIeH B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOYAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MEHE/PKMEHTA,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JAHHBIX [T IPUHATHS
000CHOBaHHBIX PEIICHUN U
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
IMPOAYKTOBOT'O MECHC/PKMCHTA

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYEeCKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpoBaTh BEIBOABI HA
OCHOBE TMPOBEICHHOTO aHAIHN3a

[IK-3.3.

Nwmeet ombiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00J1acTH MPOLYKTOBOTO
MEHEDKMEHTA, BKIIF0Yast aHaIN3
I0JIb30BATENILCKOTO MOBEICHUS
1 ONITUMHU3AHIO IIPOJAYKTOB Ha
OCHOBE IOJTYYSHHBIX JaHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYTUICHUSI, METO/IbI
BU3YyallU3alMU JaHHBIX U
OCHOBHBIE TpeOOBaHHUS K
HAaYYHBIM TIPE3EHTALIUSM,
BKITIOYAsl CTPYKTYpY U
coJiepyKaHue

[K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU Hay4YHBIS
pe3ybTATHI, ATANTUPYS UX JJIS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHOpMAIIUH

[K-4.3.

MMeeT NpakTHYECKUNA OIIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHUUX, CEeMUHapax WIx
JIPYTUX MEPOTIPUATHSIX, TIe
YCIIEITHO IIPECTABIII CBOU U
M3BECTHBIE HAyYHbIC
pe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIMTOpUEH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI

w/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi

Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)

1 Beenenne 8 ML System 2 2 12 Jlomarinue
Design. Tunst ML 3a7aHus
3a/a4 B Ou3Hece

2 Onenka 3¢dexra ms 2 2 14 Jomaraue
OusHeca 3aJlaHusl

3 Jwu3aitn, mpopaboTka u 4 4 14 Homaraue
Banmuanus ML 3a/1aHUS
pemieHus

4 [IpoexTupoBanre ML 3 3 14 Jomarrane
CUCTEMBI U pa3paboTka 3aJlaHus
ML npunokeHust Keiichl

5 OObecneueHue 2 2 14 JloMarrHaue
HaJeKHOU paboTel ML 3aJaHusd
MPUJIOKEHUN Keiicn

6 TunuvHbIe OITUOKH B 2 2 12 JloMarHue
ML npoekrax. ML 3a/1aHUs
System Design Keticer
WHTEPBEIO
3auem 4 [IpoekT

Hmozo: 15 15 4 80
Ob6vem oucyunaunovt (Mooyns) 114
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 3
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)
Nen/m HanMmenoBanue pasgena ConepxxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM

JMCHMIJIMHBI (MO1YJIs1)

1 Beenenune B ML System Design. | OcHOBHble TOHSTHS MalmMHHOTO oOyueHus. Kiaccudukanus ML
Tunst ML 3amau B Ou3Hece 3aga4. IIpumepsl npumenenuss ML B pa3iauyHbIX OTpacisx
2 Onenka s¢dexra ams 6usHeca Mertpuku oueHku 3¢dexkruBHocTH ML pemennii. AHanu3 Bo3BpaTa
unBectuimid (ROI). Mertoibl onieHKH 9KOHOMIYECKOTO 3 dekTa
3 Ju3aiin, npopaboTka u IMporiecc  paspabotkun ML pemenus. Banupamus wmojenei wu
Banuaanus ML pemenus tectupoBaHue. llpuHOuMOBl  TpoekTHpoBaHHA — (YHKUIHOHAIBHBIX
TpeOOoBaHMIA
4 IIpoexktupoBanne ML cuctembl u | Apxutektypa ML cucrembl. UWHTerpanmmst ¢ CYIIECTBYIOIINMH
pa3paborka ML mpunoxxeHus cuctemamu. Pazpabotka u pa3BepTeiBanre ML mpuiiosxeHuit
5 Obecneuenne Haae)KHOU paboTel | MeToapl MoHMTOpHHTa M mnojaepxkku ML cucrem. OOecrnieuenue
ML npuiioxxeHuit MacIITabNpPyEeMOCTH u IIPOU3BOUTEIBLHOCTH. Ynpasnenue
W3MEHEHUSIMHI U OOHOBJICHHSIMU MOJIEJIeH
6 Tunuunsie ommnOku B ML Pacnpoctpanenssie ommoOku B npoektupoBanunl ML cuctem. [lonxomsr

MIPOEKTax

K IPEIOTBPALICHUIO OIIHO0K
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxnplii cTyqeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOJIydaeT WHIWBUIYaTbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 IpeJIelIaMH.

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

Ocnosnas numepamypa:

1. Crpyxxkun, H. I1. ba3bl ganHbIX: IpoekTHpoBanue. [IpakTukym : y4eOHHK Ui BY30B /
H. I1. Ctpyxkun, B. B. 'oqun. — Mocksa : M3natensctBo FOpaiit, 2025. — 291 ¢. — (Bsiciuee
obpazoBanue). — ISBN 978-5-534-00739-8. — Texkcr : anekTpoHHblii // OOpa3oBareiabHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/561215.

Jlononnumensnasn n1umepamypa:

1. BeicOKOHArpy>xeHHbIC  NPWIOKCHHUS.  [IporpamMmmupoBaHue,  MacmTaOMpOBaHUE,
noanepxkka. — CII6.: TTutep, 2018. — 640 c.: un. — (Cepus «bectcemnepsr O’Reilly»). ISBN
978-5-4461-0512-0.

6. MarepuajbHO-TeXHHYECKOe o0ecrevdeHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JNEHCTBYIOIIMM MPOTUBOIIOKAPHBIM MIPAaBUJIaM U HOpMaM U OOeCTeunBarolieil MpoBeIeHNE BCEX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKM, MPAKTHYECKOW W Hay4yHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJbTALlUN, TEKYIIETO KOHTPOJISI U MIPOMEXYTOYHOM aTTeCcTallii, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUICHUS AJI1 XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOy4YEeHUSs, CIyXKallUMU JJI1 IPEICTaBICHUs y4yeOHON
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue quctumiauHbl (MOAYJs1) 00€CTIeunBaeTCsl B yYeOHBIX ayIUTOPHUSIX, OCHAIIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— CMEeLUAIN3UPOBAHHBIM 000PY0OBaHUEM, BKIIHOYAs JEMOHCTPAlMOHHOE 000PYAOBaHHE.

[TomerieHust 151 CaMOCTOSITEIBHON pabOThl 00YJaIOMINXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUISl MCIIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHET», AJIeKTPOHHBIM pecypcaM (B TOM
YHCJI€ AJNEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQGECCHOHATIBHBIM 0azaM
JTaHHBIX U HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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https://urait.ru/bcode/561215

Ne HanMeHoBaHue noprana Ccbuika
(u31aHMs, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix s IT-ciienuanucToB https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHbIi HEHTP MHPOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IPH  OCYIICCTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB000IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3sepbI:
Sunekc.Bpaysep OTEUECTBCHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE

Cucremsbl ynipapjeHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuposanus (backup):

Acronis Backup Advanced for 3apybesxHOe JIMIICH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apyOekHOE CBOOOHO pacIpoCTpaHseMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
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http://school-collection.edu.ru/
http://fcior.edu.ru/

Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
IMakeThl NPOrpaMMHBIX CPEJACTB H OHOJIHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBO0OOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. Meroan4iecKkue  OlleHOYHbIe MATEPHAJIbI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B mpomecce usyuenust aucimiuinabl (Momyisi) «ML System Design (ITpoektupoBanue
CUCTEM MAIIMHHOTO OOYYEeHHs)» B paMKax TEKYIIEro KOHTPOJIS YCIEBAEMOCTH HCIOIb3YIOTCS
TaKue BUJIbI yueOHOM paboThl, KaK JEKIUU, MPAKTHUYECKUE 3aHATHUS, IOMAIIHUE 3a/IaHUsl, KEUCHI,
MPOEKT, a TaKXe pa3jMuHble BUIbl CAMOCTOSITENBbHON paboThl OOyyarouMxcs MO 3aJaHUI0
nperojaBarelis, HalpaBlICHHBIE HA pPa3BUTHEC HABBIKOB TNPOQECCHOHATBHOW JICKCHUKH,
3aKpeIyIeHHEe MPaAKTUYECKUX MPO(eCCHOHATBHBIX KOMIIETEHIIUH, TOOIIPEHUE UHUITUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOTo MaTepuaa, Kak IpaBuiio, TEOPETHYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCsS BECTH KOHCIICKT JICKIMW: KPaTKO M CXEMAaTHIHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KITIOYEBBIC CJIOBAa M TEPMHUHBI. HEoOXOAMMO OTMETHTH BOIPOCHI WM MAaTEpPUANBI, KOTOPBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU JiuTepatype. Eciu
pa3o0parbcsi B Marepuaje HE yHaercs, cieayeT chopMyIupoBaTh BOIPOC W 3a1aTh €ro
MpernoaaBaTeNo Ha KOHCYIbTAIMU UM BO BPEMsI CEMUHAPCKOTO (MTPAKTUYECKOT0) 3aHSATH .

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/I€HTa Ha CEMUHApE,
€ro OTBEThI Ha BOIIPOCHI MPEMOAABATENS U YYaCTHE B JUCKYCCHUHU.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXXIEeHHs, MPOYUTAaTh HEOOXOAMMBIE MaTepuanbl U MOATOTOBUTH BOMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBAsi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OMUPasICh HA MU3YYEHHBIN MaTeprall. Takke MoJae3HO MOAEPKUBAThH JUAJIOT C OJTHOKYPCHUKAMH,
9TOOBI 000TaTUTH OOCYXKACHHE U PACITUPUTH CBOU 3HAHMUSI.

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

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATENbHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUS. PekoMeHiyeTcs: pa30uBaTh 3aJaHusl Ha dTallbl, YTOOBI
nu30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Pewenue xelica — mnpakTHUeckas paboTa CTYAEHTOB HAJ peIbHBIMU WU
CMOJICTMPOBAaHHBIMU 33/1a4aMH, YTO MO3BOJISIET CTYACHTY MPUMEHITh TEOPETHUECKHUE 3HAHUS Ha
MpaKTHUKE.

CTyneHT caMOCTOSITENIbHO pa3pabaThIBaeT CTPATETUIO PELLIEHUS TOCTAaBICHHOM 3a7auu, 4To
CHOCOOCTBYET PA3BUTHIO HABBIKOB KPUTUYECKOI'O MBIIUICHHS U CaMOCTOSATENBHOTO HPUHATHS
pemennii. Tako# moaxo/ momMoraer NoAroTOBUTh OYAYIIMX CIIEUATUCTOB K PeabHBIM BbI30BaM
B UX NPO(eCcCHOHAIBHOM 1eATEIbHOCTH.

HpoeKm — HCCICA0BATCIILCKasa pa60Ta 10  JUCHHUIIINHC (MOI[y.TIIO) U TPC3CHTALUA
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pE3yNbTaTOB.

Jig ycnemHol NOArOTOBKM K IPOEKTY: YETKO ONPENESNIUTE LEIM M 3aJaud IPOEeKTa,
pacrpefieuTe PO U OO0SI3aHHOCTU MEXKAY YYAaCTHHKAMH, a TaKKe YCTAaHOBHUTE CpPOKHU
BBITTOJIHEHUS KaX/101 4acTH paboThl. PeryssipHo mpoBoauTe BCTpeun It 00CYkKIEHUS Iporpecca
Y PELICHHS BO3HUKAIOLIUX BOIPOCOB.

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HAIpaBICHHAs Ha YIIIYOJIECHHOE
U3y4EHHE OTJEIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B niporiecce camocTosTeNbHOM paboOThI CTYICHTHI B3aUMOICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAILHOM YYaCTHUHU MperoiaBaTess. 3a/1auu CTyIeHTa BKIIIOYAIOT PadoTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCTa), MOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJbTATOB 00y4YeHHsI M0 TUCHUILIHHE (MO1YJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUS cOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuumimae (moayiaw) «ML System Design (IIpoekTupoBanme cucreM MAIIMHHOIO
00yueHus)»

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHKEHHHM 0Oydarolmuxcsl MO AUCHUIUIHHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

I[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B Qopme
3auema, IPU STOM ITPOBOAMUTCS OI[CHKA KOMIICTCHIINN, CPOPMUPOBAHHBIX TIO TUCIUTUINHE.

JInsi OLIEHMBAHUS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M TMPOMEKYTOYHON aTTeCTaI[HH
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOAIPHON MIKAJIOHN CIIEAYIONUM 00pa3oM:

JecaTubannbuas IlarudamnbHas Onenka 3a O0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHus 1o JUCHUILINHE (MOYJII0)

10 OTan4HOo 3aureHo CTyeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTIM4HO 3a4TeHo VM3IIOKCHHBIME B paboduell mporpamMme, u

8 OTIN9HO 3449TEHO rIIyOOKO OCMBICISET AUCUIUIUIAHY (MOIYTIb).

On CaMOCTOSTEIIBHO u JIOTHYECKH
MOCIIEZIOBATEIEHO OTBEYAET HA BCE BOIIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAuOOJIee BAXKHOM.
VmMmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(HUIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHuall, BBIACISAS KIIOUYEBbIC
MOMEHTHl W  YCTaHaBIMBas MPUYHHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yIbTaThl aHaJIM30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe pellaeT CIIOKHBIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JIEATENbHOCTH, W  yMeEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
TUCIUIUTAHBL (MOAYNA) C MPAKTHYECKUMHU
3a/Ia4aMH.
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yabTaTa

OLICHKA OLICHKA 3ayer o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)
7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMHU [IpeaMeTa
6 Xoporo 3a4yTeHo IMOYTH B TIONHOM oOBeMe  pabodei

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
TIOCJIC/IOBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKICHTUPYsl BHHUMaHHUE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH yMmeeT
aHAJM3UPOBATH, CpaBHHBATH,
KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETHU3HUPOBATH W  CHCTEMATH3HPOBAThH
W3YYCHHBI  Marepuas, BbIICISAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
NPUYUHHO-CIICICTBEHHBIC CBSI3M.
DopMynUpyeET CBOM OTBETHI, YBEPEHHO
HMHTEPIIPETUPYET PE3YJIbTaThl aHAIU30B U
OPYTHX WCCICJAOBAHUMA, a TaKKe peraer
CJIOKXHBIC CUTYAalMOHHBIC 3aJaydu. CTy,HeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOOXOTUMBIMU Ut MPAKTHYECKOM
JACATCIIBHOCTH, 158 yMEET CBA3bIBATH
TECOPETHYECKHUE  aCMeKThl  MpeaMmera ¢
MPaKTHYCCKUMHU 3a[auaMH.

5 Y 10BIETBOPUTEINHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10

4 Y I0BACTBOPUTEIHHO|  3aYTEHO JUCIMIUTMHE  (MOYIIO), HO HCIBITHIBACT
TPYAHOCTHU IIPU CaAMOCTOSATCIIBHBIX OTBETaX U

UCTIONIB3YeT HETOYHBbIE (HOPMYIUPOBKH. B
X0Jle OTBETOB OH JIONyCKaeT OLIMOKH,
Kacaromuecst cyTH BomnpocoB. CTymeHT
CHOCOOEH pelarb TOJBKO CaMble IMPOCTHIC
3aJjauyd M BIAAeeT JUIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM
He caH He 3aureno MHUHHUMYMOM 3HaHWH IO npeaMeTy MU HE
He cian He 3auTeno | MOXET OTBETUTh HA BOINPOCHI, JaXKE €CIH

MPENOJABATENb  3a4acT  JIOIOJHUTEIbHBIE
HaBOJISIIIIUE BOIIPOCHI.

Huctumnuua (monyns) «ML System Design (IIpoekTrpoBaHue CHUCTEM MAIIMHHOTO
00y4YeHHMs)» OLICHUBAETCS CIIETYIOIIUM 00pa3oM:

AKTHBHOCTH Bec Onucanue
Homamraue 3amanus | 50% | Habop 3agau o Temam Hepenu
IIpoekTsl 30% | UccnenoBarenbckas paboTa Mo AUCHUILIMHE (MOLYJIIO) U TIPE3CHTALMS
pe3yIbTaTOB
Keiicer 20% | [MpakTuueckas paboTa CTyIEHTOB HaJl peabHBIMH WITH

CMOACIIMPOBAaHHBIMHU 3a/la4aM
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dopmyaa pacuéTra UTOroBoOl OleHKH Mo AucuumiInae (MoayJao) «ML System Design
(ITpoekTHpoOBaHUe cUCTEM MANIMHHOTO 00y4yeHus )»: «0,5 X cpenHee 3a qomamrHue 3a1aHus +
0,3 x cpennee 3a mpoekThl + 0,2 X cpemHee 3a KEHCHI.

Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH 00y4al0IIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jomamnee 3aganue: Beenenue B ML System Design. Tunbst ML 3a5au B OusHece

1. Omnpenenute OCHOBHBIE MOHATUS MAIIMHHOTO OOYYEHHUsI U COCTaBbTE KpaTkuii 0030p (1-
2 CTpaHUIIbI).

2. Knaccupunupyiite ML 3amaun mo tumam (Hampumep, kiaccudukanusi, perpeccus,
KJIacTepU3allys) U IPUBEIUTE MO 2 MpUMepa JJIs KaXKJI0W KaTeropuu.

3. Uccnenyiite m onummre 3 mnpumepa npuMeHeHUss ML B pa3Iu4HBIX OTpacisx
(manmpumep, 31paBooxpaHeHue, GUHAHCHI, MAPKETHHT).

4. Hamumure KpaTkuil oT4eT o ToM, kak ML MoeT u3MeHUTh OM3HEC-TIPOLECCHl B OAHON
U3 BBIOPaHHBIX BaMU OTpACieH.

5. IloaroroBere mpeseHTauuo (5-7 cnaiinoB) o tumax ML 3amauy u uX npuMEHEHMM B
Ou3Hece, BKIIIOYas IPUMEPH] U BU3yalIU3alHuH.

Jomamnee 3aganue: Ouenka 3¢pdexra st Ou3Heca

1. MByunre u omummre 3 OCHOBHBIE METPHKH OIECHKH 3(dexTuBHOCTH ML perienunit
(HampuMep, TOYHOCTb, OJHOTA, F1-Mepa).

2. Paccumraiite ROI mns rumoretnmdeckoro ML mpoekTa, HCIONIB3Ysl MPEIOCTABICHHBIC
JlaHHbIe (clenaiiTe CBOM MPENON0KEHHs O 3aTpaTax U J0X0/ax).

3. IlpoBenute ananu3 skoHOMHUYECKOTO d(hdekra BHeApeHHss ML B KOHKpeTHOH Ou3Hec-
obnactu (BeIOEpHUTE OTpaACiIb U 000CHYHTE BBIOOD).

4. IloaroroBbre 1-2 cTpaHHIBl O TOM, KaK MOXHO HCIOJIB30BaTh METPUKH JUIS OLICHKH
ycnexa ML poeKkToB B pealbHOM BpEMEHH.

5. Coznaiite Ta0auIly, B KOTOPO CONOCTABIEHBI Pa3IMUHbIE METPUKHU U UX IPUMEHEHHE B
ML 3anagax, ¢ mpumepamu.

JomamHee 3a1anue: {u3aiin, npopadorka u Baauaanus ML pemenust

1. Onummre npouecc pa3pabotku ML perienus, Bkiitoyasi Bce KiroueBble 3Tarbl (0T coopa
JTAHHBIX JI0 pa3BEPTHIBAHUS MOJIEIIN).

2. PazpaboraiiTe miaH BaauIalMM MoOJeNu Juisl KOHKpeTHoro ML mpoekra (ompenenute
METO/Ibl BAIUAALIMH U TECTUPOBAHMUS).

3. Hanmmmmre o mpuHLMIAX NPOEKTUPOBAaHUS (YHKUMOHAIBbHBIX TpeboBaHMi s ML
pelIeHus, BKIIIoYasi IpUMEpBHI.

4. Co3pmaiiTe auarpammy, WUTIOCTPUPYIOIIYIO Mpolecc pa3paboTku M Banuaauud ML
peleHus, BKIIoYas KII0UEBbIE 3Tallbl U B3aUMOJICHCTBUS.

5. IlpoBenuTe aHanM3 YCHEIIHBIX M HEYAAayHBIX NpUMEpoB Banugauun ML moxeneid,
BbIJIETIMB KJIIOYEBBIE YPOKU M PEKOMEHIALINH.

IIpuMepHbIe 3a7aHusA IS KEICOB
Keiic-3ana4a: IIpoexktupoBanue ML cucremsl u pa3padorka ML npuiioxenus

Curyanusi: Bel paboTtaeTe B KOMITaHWU, KOTOPasi XOUET BHEAPHUTH CUCTEMY TIPEACKA3aHUS
OTTOKA KJIMEHTOB I CBOETO OHJAMH-cepBHCca. Baia 3aaya — CIPOEKTUPOBATH apXUTEKTYPY
ML cucrteMBbl.
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3ananusa:

1. Onummre OCHOBHBIE KOMIIOHEHTHI apXUTEKTYpbl ML cucTemsl, BKitoyasi cOop JaHHBIX,
00paboTKy, 00yueHHEe MOJICNIM U Pa3BepThIBAHUE.

2. IlpeanoxuTte, Kak HUHTETPUPOBATh HOBYI0O ML cuctemMy ¢ CyIIECTBYIOIUMH CHCTEMaMH
koMrtanuu (Harpumep, CRM, 6a3bl JaHHBIX ).

3. OnumuTe, KaKMe TEXHOJIOTUH M HHCTPYMEHTHI BBl OBl UCIIOIBb30BAIH ISl pa3pabOTKU U
pa3BepThiBaHusg ML mnpuioxeHus (Hampumep, S3bIKM MPOrpaMMHPOBAHHS, OHOIMOTEKH,
o0JauHble pelIeHus).

4. TloaroroBbTe MmiaH Mo obecrneyeHnto 0e30MacCHOCTH JAaHHBIX B Mpoliecce pa3padoTKu 1
pa3BEPTHIBAHUS CHCTEMBI.

5. OGocHyiiTe, KaKk Bbl OyJeTe TECTUPOBATH U BATUINPOBATH CUCTEMY IIEPE]] €€ 3aIyCKOM.

Keiic-3apaua: Obecneuenne Hage:kHo0i padoTbl ML npuiio:keHuni

Curyauus: Bama komnanus passepHyna ML npusioxeHue ais aBToMaTH3aluy Ipouecca
00paboTKM 3asBOK Ha KpeauT. OJHAKO IOJIb30BaTENM Haydald cooOIaTh O cOOSIX M HU3KOH
IIPOU3BOJUTEIBHOCTA CUCTEMBI.

3ananuga:

1. Onumwure METOaBI MOHHUTOPHHTA, KOTOPHIE BBl ObI MCIIOIB30BAIH IJISi OTCIC)KUBAHUS
npou3BoauTensHOCTH ML nmpusiosxkeHust (Hanpumep, METpUKHU, JIOTHPOBAHHE).

2. Pazpaboraiite cTpareruto nmoanepku ML cucteMsl, BKIIIOYast peryJisipHbIe TIPOBEPKU U
OOHOBJICHHUS.

3. OOmbsacHHTE, KaK BbI Oy/ieTe 00ecTieYnBaTh MaCIITAOUPYEMOCTb IPHIIOKEHUS, YTOOBI OHO
MOTJI0 00pabaThiBaTh YBEIMUUBAIOIIUNACS 00bEM IaHHBIX U 3aIIPOCOB.

4. OnumuTe, Kak Bbl OyJeTe ynpaBlisiTh U3MEHEHUSMH W OOHOBIICHUSIMH MOJIENIU, YTOOBI
MUHHMH3UPOBATH PUCKHU U COOU.

5. IloAroTroBbTE OTYET O TOM, KAKHE LIaru cIeAyeT MNPeANPUHATh Ul yCTPAaHEHUS TEKYILUX
npo0JIeM ¢ MPOU3BOIUTEIBHOCTHIO U HAJIEKHOCTBIO MTPHUIIOKEHHUS.

Keiic-3apaya: Unrerpanus u passeproiBanue ML pemenus

Cutyanms: Bama xomanma paspaboTtana Mojaenb Ui TPOTHO3HPOBAHUS CIIpoca Ha
NPOAYKTHl B HMHTEpPHET-MarasuHe. Temepb HEOOXOJMMO WHTETPUPOBaTh 3Ty MOJEIb B
CYIIECTBYIOIICIO CHCTEMY YIIPABJICHUS 3allacaMu.

3ananusa:

1. Onumwmre maru, HeoOXoaMMbIe sl MHTErpanun ML mMonenu B cucTeMmy yrpaBlIeHUS
3aracami, BKJIto4as BzaumoJieiicteue ¢ API u 6azamu JaHHBIX.

2. Pa3paboraiiTe TutaH pa3BepTHIBAHUS MOJEIH, BKIIOYas BBIOOp cpeabl (JOKaabHas,
obmnaunas) u noaxoas! k CI/CD (nenpepbiBHast HHTETpalys U pa3BepThIBAHUE).

3. O0ObscHHUTE, KaKk Bbl OyAeTe TECTHPOBATH HHTErPAIMIO MOJEIHM C CYIIECTBYIOIIMMHU
CHCTEMaMH Ha dTare pa3BepThIBAHMUS.

4. Onumute, Kak Bbl Oynere oOecrneyuBaTh MOAJIEPKKY M OOHOBJICHME MOJEIH TOCIHe
pa3BepTHIBAHUS, BKIIFOUAs! CTPATETMA MOHUTOPHHTA U 00PAaTHOM CBSI3H.

5. IloaroToBbTe MpE3EHTALNIO JUIS 3AMHTEPECOBAHHBIX CTOPOH, B KOTOPOI Bbl OOBSCHUTE,
Kak BHenpeHne ML Mojenu TOBIUSET Ha TPOILECCH YIPABJICHUS 3allacaMd M TIOBBICHUT
a¢heKTUBHOCTH OM3HECA.
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IIpumepHoe onrcaHue K MPOEKTY

3ananue 10 npoekra: '"PacnpocrpanenHble olIMOKkU B npoekTupoBanuu ML cucrem u
MOAX0/AbI K UX NMPeI0TBPaleHUIo"
Onucanue npoexma
Llenb maHHOTO MPOEKTa — HMCCIEAOBATh M MPOAHATM3UPOBATH PACHPOCTPAHEHHBIE OLIMOKH,
BO3HUKAIOIIME MpPU MNPOEKTUPOBAaHMU U pa3padoTrke ML cucrem, a Takke MPeaIOKUTh
3¢ PEeKTUBHBIE TOXOAbI U METOABI JUIs UX IPEJOTBPALICHHS. Y YACTHUKHU MTPOEKTA JOJDKHBI Oy IyT
BbIOpaTh KOHKPETHBIE OLIMOKHU, MPOaHATM3UPOBATh MX MPUUYMHBI U TIOCIEICTBUSA, a TaKkKe
pa3paboTaTh PEKOMEHIAIMH TI0 MIPEIOTBPALICHUIO 3TUX OIIHOOK B OYyayIIeM.
Omanwvl N0020MOBKU NPOEeKMa
1. Bei0op Tembl u popmyanpoBaHue NPodIEMbI
o Hccnenyiite pa3inuHbie aCEKThl MPOEKTUpOoBaHUus ML cuctem.
o Beibepure 3-5 pacnpocTpaHeHHBIX  OMIMUOOK, KOTOpPbIE  BbI  XOTHUTE
IPOAHAIU3UPOBATH.
o CdopmynupyiiTe OCHOBHBIEC BOIIPOCHI, Ha KOTOPBIE BBl XOTHTE OTBETUTH B IIPOEKTE.
2. Coop nHopMauMu U aHATU3
o W3yuurte nureparypy U pecypchl 1O BbHIOpAaHHBIM OLIMOKaM (Hay4yHbI€ CTaThH,
0JIOTH, KHUTH).
o [lpoananuzupyiite NpuMepsl peajibHbIX IPOEKTOB, /1€ IPOU30LUINA OMUOKHU, U UX
MOCIIEACTBHSL.
o Cobepure HHPOPMAITUIO O MOAX0aX K MPEJOTBPAIICHUIO STUX OIIHUOOK.
3. Pa3paGoTka pexomMeHIanMi
o Ha ocHoBe cobOpanHO# WH(pOpManuu pazpaboTaiiTe KOHKPETHBIE PEKOMEHIAITUN
0 MPEAOTBPAILICHUIO BEIOPAHHBIX OMIHOOK.
o [IloaroroBbTe mpe3eHTalMIO, KOTOpas BKIIOYAET B Ce0S OCHOBHBIE BBIBOJBI U
pPEKOMEH1alnH.
4. TloaroroBka K 3alMTe NMPOEKTa
o Co3paiiTe cnaiipl Ui Npe3eHTAlUU, BKIIOYasi BU3yalu3aluy U IPUMEpHI.
o IloaroroBbrech kK Bompocam U 0OCYXJIEHUSM, KOTOPbIE MOTYT BO3HUKHYTH BO
BpEMs 3aIMTHI.
5. 3ammura npoekra (1 1eHnb)
o IlpesenTyiiTe cBOil MpoekT nepen ayauropueit (MoxxHo B ¢popmare 10-15 MunyT).
o OTtBeThTe Ha BOIIPOCHI U 00CYANUTE NOTyYEHHBIE PE3YIbTATHI.
Kpumepuu oyenusanus
1. Copnep:xxanmne npoekra (40%)
o I'myOGuna aHanmm3a BIOpAaHHBIX OIIUOOK.
o [IlonHoTa u TouHOCTH UH(pOPMALIUH.
o KadecTBo mpeiokeHHbIX peKOMEHJaluH.
2. Ctpykrypa u opopmiienne (20%)
o Jlorn4HOCTH ¥ NOCIIENOBATEIBLHOCTD U3JI0KEHUS MaTepUaa.
o KauecTBo cnaiiioB u Busyanusanuii (€Cjiy UCIOIb3YIOTCS).
o CootBercTBHE HopMaTBbHBIM TpeOOBaHUIM (IIPUPT, pazmep, opopMIIeHHE).
3. IIpe3entamus (20%)
o SlcHOCTB M yOEAUTENbHOCTD U3TI0KEHHUS.
o YMeHue oTBe4YaTh Ha BOIPOCHI U BECTH TUCKYCCHIO.
o Hcnonb3oBanue BpeMeHHU (COOTBETCTBHE OTBEJICHHOMY BPEMEHH).
4. HUccaenoBarteibckasi padora (20%)
o YPOBEHb CaAMOCTOSITEIBHOCTH U OPUTMHAIBHOCTH B HCCIIEI0OBAaHUU.
o YMeHue UCNOIb30BaTh pa3IU4HbIE HCTOYHUKH UH(DOPMALIUH.
o Kpurndeckoe MpllieHne U CIOCOOHOCTD JI€TaTh BIBOIBI.
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JononnumenvHuvle pekomenoayuu
PaGoraiiTe B KOMaH/Ee, €CIU 3TO BO3MOXKHO, YTOOBI OOMEHHMBATHCS UJESIMHU U OIBITOM.
PerymsipHo o0cysk1aiTe mporpecc ¢ npernoiaBareieM W HACTABHUKOM, YTOOBI TIOJTYyYUTh

00paTHYIO CBA3b.

He 3a0pbiBaiiTe 0 BAXKHOCTH JOKYMEHTHPOBAHHUS Balllero mpoiiecca paboThl U pe3yIbTaToB

JU1s1 OYTyIIUX TPOEKTOB.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

3apanne

OTBeT

Komnerenumus

Yro u3 nepeuncienHoro HE sBnsiercs aTanom Banuaauu
ML monenu?

a) PasmeneHue naHHBIX Ha OOYYamOUIyl0 W TECTOBYIO
BBEIOOPKH

b) TecTupoBaHre MOJIEIH HA HOBBIX JaHHBIX

c¢) Pa3paborka apxutexTypst ML cuctemst

d) Onenka MeTpuK KadecTBa MOJIEITH

[1K-3

Uro W3 TEpEYMCICHHOTO TOMOraeT  00ECleUUTh
Macmrabupyemocts ML npunoxenns?

a) MOHUTOPUHT METPHK MTPOU3BOJUTEIHHOCTH

b) Mcnonb30BaHue 00JaUHBIX BEIYUCICHUH

¢) Banmmpanms Momenu Ha TECTOBBIX TAHHBIX

d) Hactpoiika runeprnapaMeTpoB MOJCIIH

[1IK-4

HazoBute THIT 33724 MammuHHOTO O0y4YEHUs, B KOTOPOI
MOJEeJb IPOrHO3UPYET HEIIPEPHIBHOE 3HAYCHHE.

Perpeccus

[1K-3

Kak Ha3piBaeTcs mpoLecc OLCHKM 3KOHOMHYECKOH
addextBHOCcTH ML mpoekra?

ROI /Bo3Bpar
WHBECTHUINI

OIlIK-2

Kak HasbiBaeTcs mpoiiecc cOopa, 00paOOTKH M aHaiIu3a
HMaHHBIX?

AHamuTHka

VK-6

Kakoit TepmMuH o0003Ha4aeT CrmoOcoOHOCTh  OBICTPO
aIalITUPOBATHCA K HOBBIM 3HaHUSIM?

O0yuaeMoCTb

VK-6
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