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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma mucumrummabel (Moxyns) «ML System Design (IIpoektupoBanue
CUCTEM MalIMHHOT'O 00y4YEHHs1)» COCTAaBIIEHA B COOTBETCTBUU C (pe/lepaibHBIM IrOCY1apCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJIAPTOM BBICIIEr0 OOpa3oBaHusi — OakajaBpuaT MO CHEIHAIBHOCTH
02.03.01 MaremaTuka U KOMITbIOTEpHBIC Hayku, npoduis «[Iporpamma aByx muriomoB HUY
BIID u LYV «IpuxnagHas maremMatuka H HWHPOPMATHUKA», YTBEPXKACHHBIA TNPHUKA30M
MuHucTepcTBa HayKu M BhIciiero obpasoanust Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017
roja.

N3yuenne mucuummmasl (Momynst) «ML  System Design (IIpoekTupoBanue cucrem
MaIIMHHOTO O0Y4YeHH)» TO3BOJISIET CO3/1aBaTh MHTEIPUPOBAHHBIC PEIICHHs, 00eCIeUunBaIOIe
BBICOKYIO ITPOU3BOJIUTEIBHOCTh U YCTOMYMBOCTh MOJIEJICH B peabHbIX ycioBusix. Kpome toro,
3HAHUE MTPOEKTUPOBAHUS CHCTEM MAIIMHHOTO O0YYEHHUs CIIOCOOCTBYET ONTUMH3AIMH PECYPCOB H
YCKOpsIeT BHEAPEHUE MHHOBALIUN B Pa3IMYHBIX cepax.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata no HampasieHuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
«[Iporpamma asyx muruiomo HUY BIID u LY «llpuknaagnas marematuka U nHGOpMaTUKa» U
BXOJHWT B BapHaTUBHYIO 4YacTh bioka 1, ¢opmupyemMyro ydaCTHHKaMu OOpa30oBaTeIbHBIX
OTHONICHU KaK JAWCIUIUIMHA MO BBIOOPY.

Hucuunnuna (Moaynib) u3ydaercss Ha 3 wid 4 Kypce B 5, 6 uinm 7 cemecTpe Ha BBIOOP.
JlocTyIHa K U3yYCHHUIO MOCIIE YCICITHOTO OCBOCHHs TUCHUILTHHBI (Moaysist) «Machine Learning
(MammnHOe 00yueHue)»

Heapb u3yyeHusi AMCUMIIMHBI (MOAYJISA): OCBOUTH IPUHIIMIIBI U METObI IPOEKTUPOBAHUS
3¢ (eKTUBHBIX, MAcIITAOUPYEMbIX M HAJEKHBIX CUCTEM MAIIMHHOTO OOY4eHHUs AJIs peLIeHUs
IPAKTUYECKUX 3ajay.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— HW3YYUTb OCHOBHBIE€ NPHUHLUIBI M aPXUTEKTYpbl CHUCTEM MAIIWHHOTO OOYy4YeHMH,
BKJIIOYass BBIOOpD QJITOPUTMOB, MOJATOTOBKY JaHHBIX, HHQPACTPYKTYPY M HMHTErpalMio C
CYILIECTBYIOIIMMHU TEXHOJIOTHSIMH.

— OCBOUTb METOJbl ONTHUMM3AIMH MPOU3BOAUTEIBHOCTH, YIIPABJIECHUS peCypcami,
oOecrieyeHHs O€30MaCHOCTH U ATUYECKHX aClIeKTOB B MPOEKTHUpoBaHUU ML-cucrem.

— mnpuoOpecTH TpaKTHUECKHE HAaBBIKM B pa3paboTke u peanusauuu end-to-end
nalIuIaiiHOB MallIMHHOTO O0y4YeHUsl, BKJItOYasi MPOTOTUIMPOBAHUE U pa3BepPThIBAHUE MOJEIIEH B
pEaBHBIX Cpelax.

— pa3BUTh yMEHUE aHAJIM3UPOBATh U OLleHUBaTh 3(ppekTnBHOCTE ML-crucTem, yauThIBaTh
OrpaHMuYeHusi U TpeOOBaHMs, a TAK)KE NPUMEHSTh CUCTEMHBIH MOJXOJ K PELIECHUIO 3ajad B
00J1aCTH UCKYCCTBEHHOT'O HUHTEJUIEKTA.

B pesysabrare ocBOCHHSI AMCHUILIAHBI (MOAYJIsI) 00YYAIOIIMIICH JOJIZKEH :

3HaAmMb:

— 3a7auu npuMeHeHus ML B KOMIIaHUAX U IPOBEJICHUU MPEABAPUTEIHLHOTO aHAIN3A [T
OLIEHKH HEe0OX0IMMOCTH BHeApeHust ML-pemienus;

— KJII0YEBBIE KOMIIOHEHTHI apXUTEKTypbl ML cucrewm;

— JTansl )XU3HeHHOro uukiaa ML moxenei;

— cnocoOsbl onieHkH ¢ ¢exra oT ML pemennii;

— TMPUHLUIBI IOATOTOBKH KOJAa U MOAENEN IS TIPOJAKILEHA,

— MeToasl MOHUTOpUHra ML cuctem B poJakileHe;

— TMPUHLUIBI 00ecredeHns] MacTabupyeMocTH U HaaexkHocTu ML cucrewm;

ymembo:
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— (opmynupoBaTh TEXHUYECKYIO TOCTaHOBKY ML 3aiaun, BEIOMpAaTh METPUKU KayecTBa
u Oel3iaiiy;

— pa3pabarbiBaTh KoHIENIHUIO ML cucteMsl ¢ yueTom Ou3Hec-LeIel U OrpaHUYEHUN;

— paspabatbiBaTh Au3aiiH ML-pemienus, Bkitoyast QyHKIIMOHAIbHBIE TPeOOBaHUSA U TIJIaH
peanu3anuy;

— IIPOEKTUPOBaTh ApXUTEKTYpy ML cucrtemsl, BKIItoYash KOMIIOHEHTHI Ui 00pabOTKU
JAHHBIX, 00y4eHUs 1 nH(epeHca;

— OIICHMBATh 3KOHOMHUYECKU Y3 eKT oT BHeApeHust ML-npoekra,

— ¢dopmynupoBare TpeOoBaHUS K HMH(pPACTPYKType C YUE€TOM HArpy3ku H
MaclITaOupOBaHMUS;

6n1a0ems:

— HaBBIKOM IIpoeKTUpoBanus ML-cuctem, opueHTUPOBaHHBIX HA pelIeHue OU3Hec-3a1a4,
C YY4ETOM TEXHMYECKUX OIPAaHUYEHUN U YCIOBUN KCILTyaTalluu;

— HaBBIKOM pa3padOTKM KOHLENIMHI U apXUTEKTYpHBIX peuieHnit ML-cucreM B yciioBusx
OTrPaHMYEHHOI0 BPEMEHU U HETIOJIHBIX JaHHbIX;

— HaBBIKOM IPOBEPKHU kHU3HecriocoOHocTH ML perienus.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Cogep:kanue komnereHuuu | HuamkaTop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUCHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTH CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOM
MOJIXOJT IS pEIIeHNUs OIIEHKH UCTOYHUKOB HH()OPMAIINH U
MOCTaBJICHHBIX 33729 WX PEJIEBAHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMAILINU H
CHHTE3UPOBATh IAHHBIE U3 Pa3INIHBIX
VMCTOYHUKOB ]ISl pEIICHUS 3a/1a4,
MPUMEHSTh CHCTEMHBIN MOAXO0]] K
aHAM3Y ¥ PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJIOTHSIMH 1 00pabOTKH
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 33124 HA OCHOBE
MOJTydeHHON MH(pOpMAIIH
YK-2. Crioco0eH ompenensiTs Kpyr YK-2.1. 3HaeT AeUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOINE ACATSIBHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH PELICHUS 3a]1a4, OCHOBHBIE
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3a7a4
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenesnsaTh KpyT 3a7a4d B
MPABOBBIX HOPM, UMEIOIIIXCS paMKax IMOCTaBICHHOH IIeJIH,
PECYPCOB U OTpaHUYCHUH BEIOMPATh ONTHMAJIBHBIE CIIOCOOBI
peleHus 3a1a4, yYUThIBast
UMEIOIIHECS PECYPCHl U OTpaHHYCHHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAaHWI O TPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKu U pearu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OIPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIIN3a
(dyHIaMEHTATbHBIC 3HAHUS B Y CMEXHBIX IUCIMIUIMH; METOIBI U
001acTH MaTeMaTHYECKOTO MIOJTXOJIbI, KCIIONIb3yeMbIC B
aHam3a, KOMILIEKCHOTO U Pa3IUYHBIX 00JIACTAX MATEMATHKH
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHATh MaTeEMATHYECKHE
anreOpbl, aHATUTUIECKOM METO/IBI JUTSL PEIICHUS
TEOMETPHH, npodecCHOHANBHBIX 3324
nuddepeHnmanbHoM OIlK-1.3. NmeeT nmpakTUUEeCKUNA ONBIT
TE€OMETPHH U TOTIOJIOTHH, pa3paboTKH U peaTu3auu
nuddepeHInaIbHbIX MaTeMaTHIECKUX MOJIEICH B

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

po(heCCUOHAIBHOM IeSTENbHOCTH
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MaTeMaTUYECKOH JIOTUKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTUYeCKON CTaTUCTUKHU
U CITyYalHBIX MIPOLECCOB,
YUCJIEHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKH B

npohecCHOHANTBHOMN
JeSITeTbHOCTH
ITK-1. Crnioco6en popmymnupoBatb IK-1.1. 3HaeT METOBI U TTOAXOMIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a4, a TAKKe
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPUHIIMIIBI
YTBEPKICHHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTeIbCTBA U
aHAIN3UPOBATH MOJTYYCHHBIC aHaJIM3a Pe3yJIbTaToB
pe3ynbTaThl B 00JacTH IK-1.2. YMeeT KOPpEKTHO CTaBUTh U
MaTeMaTHKH U (dopMynrupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HayK 3a/1a4, IPUMEHATH CTPOTHE METOJIBI
JIOKa3aTeIbCTBA U AHATM3UPOBATH
MOJTY4YEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001aCTH MaTEMaTHKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
MPUMEHEHUE MaTeMaTHUECKIX
METOJIOB JIISI PEIICHHS TIPAKTHUECKUX
3a1aq
[K-2. CriocobeH pemarh THIIOBEBIE [K-2.1. 3HaeT OCHOBBI HH()OPMAIIMOHHOW U
3a7a4y MpoecCUOHANBHON OoubnmorpaduuecKon KyabTyphbl, a
JIeATeTLHOCTH B 00JIaCTH TaKoKe MPUHIAIBI HHPOPMATMOHHOM
HCKYCCTBEHHOTO MHTEIICKTA, 0€301acHOCTH U IPUMCHEHHUS
ONHpasich HA WHPOPMAaIMOHHO-
UH()OPMAMOHHYIO U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
oubnmorpadudeckyro po(hecCHOHATIBHON NEATENbHOCTH
KyJIbTYpY, UCTIONB3YS IK-2.2. Ymeet 3pPeKTUBHO UCTIONB30BATh
MH()OPMAIIIOHHO- UHPOPMAITHTOHHO-
KOMMYHHKAI[IOHHBIE KOMMYHHKAIIMOHHBIE TEXHOJIOTUH IS
TEXHOJIOTHH U YIUTHIBAS pelleHHs CTaHAaPTHBIX 33124
OCHOBHBIE TPeOOBaHHUS npodecCHOHAILHON IeATEHHOCTH,
MH()OPMALTMOHHOM YUYHUTBIBasl TPEOOBAHUS
Oe3onacHocTU MH(POPMALMOHHON 0€3011aCHOCTH
IK-2.3. HmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypCaMu 1
TEXHOJIOTHSIMH B 00JIaCTH Pa3pabOTKH,
BKJIIOYasi COOJIIO/ICHUE HOPM
WHPOPMAIMOHHOH 0€30MaCHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padora (Texymui
(MoayJin) Jexkmun | CeMHuHapBI Kontpoun CamocTrosiTen KOHTPOJTL
(MpaKTHYECK bHast padora yCIeBaeMoCTH)
ue 3aHATHS)
1 Beenenue 8 ML System 1 1 18 Homaraue
Design. Tumsr ML 3aJaHUS
3aJ1a4 B Ou3Hece
2 MeTpuKH 1 OLIEHKa 2 2 20 Jomamraue
s dexra g OmzHeca 3aTaHHS
3 Juzaitd, mpopaboTka u 2 2 20 Homaraue
Banuaanuga ML 3a1aHUSA
pemeHus
4 Pazbop keticoB u3 2 2 20 Jomamrane
HUHAYCTPUHU 3aJIaHus
Keiicn
5 [IpoextupoBanne ML 2 2 20 Jomamrane
CUCTEMBI U pa3padoTka 3aJIaHus
ML npuiioxeHus Keiicbt
6 Ob6ecrieucHue 2 2 20 Jomamaue
HaJe)kHOU paboTer ML 3aJIaHus
MIPUITOKEHUN Ketichl
7 Paz6op keiicoB u3 2 2 20 Jomarinue
HUHAYCTPUHU 3aJIaHus
Keiichl
8 ML System Design 1 1 20 Jlomannue
HMHTEPBBIO 3aJlaHusl
3auem c oyeHKOll 4 [TpoexT
Hmoczo: 14 14 4 158
Obvem oucyunaunovt (Mooyns) 190
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJIs)
Nen/m HanMmenoBanue pasgea ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 Beenenue B ML System Design. | Beeaenue B ML System Design. Yro ato u 3auem? Tumnbst ML 3a1a4 B

Tunsl ML 3amau B Ousnece

OW3Hece W UX pelIeHus!

2 Mertpuku u ouenka s dexra ans | [lpenBapurenshas onenka addexra
OusHeca

3 Jwu3zaiiH, nmpopaboTka u Solution Design. IlocranoBka 3ajaum, OeH3mallHBl W BaJHIAIHA.
Basinaaiusi ML pemenus T'octeBas nexuusa

4 Pa3bop keiicoB n3 HHAYCTPUHU Juzaiin A/B-tectoB

5 [IpoextupoBanue ML cucremsl u | [lpunoxkenns Ha konenke. System Design ans ML-pemenuii. Kak
paspabotka ML npunoxeHust cienaTh KoJ M Mojielib production-ready

6 Obecnieuenre HajiexKHON paboThl | TecTHpoBaHKE M MOHUTOPHHT. MacmTabupoBaHue, pacyér TpedyemMoi
ML npuiioxeHuit UHPPACTPYKTYPHI M KOCTOB

7 Pa3bop keiicoB n3 HHAYCTPUHU ML System Design keiichr

8 ML System Design uHTEpBbHIO Turnmyneie omubku B ML-nipoekTax 1 ML System Design-uHTepBBIO
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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  DJIEKTPOHHO-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 TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

Ocnosnas numepamypa:

1. Koanbo, JI. [TocTpoeHue cucteM MammmHHOTO 00yueHus Ha si3bike Python : mpakTuyeckoe
pykoBojctBo / JI. Koanwo, B. Puyapr ; nep. ¢ aarn. A. A. CnuakuHa. - 3-€ u31. - Mocksa : JIMK
ITpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : smektponHsii. - URL:
https://znanium.ru/catalog/product/2102618.

2. Jlakmmanan, B. MamunHoe oOy4yenue. IlaTTepHBI MPOSKTHPOBAHUS : MPAKTHYECKOE
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.

3. I'puropres, A. MamuHHOe 00y4enue. [Toprdhosno peaabHbIX MPOEKTOB : MPAKTHUECKOES
pykoBozcTBo / A. I'puropses. - Cankt-IletrepOypr : [Tutep, 2023. - 496 c. - (Cepust «bubdbnmoreka
nporpammuctay). - ISBN 978-5-4461-1978-3. - Tekcr : osaekrponnsid. - URL:
https://znanium.com/catalog/product/2123375.

Jlononnumensnan numepamypa:

1. BoicokoHarpyxeHHble  npuioxkeHus.  [IporpammupoBanue,  MacimITaOUpoBaHHE,
noanepxkka. — CII0.: TTurep, 2018. — 640 c.: wir. — (Cepus «bectcemnepsr O’Reilly»). ISBN
978-5-4461-0512-0.

2. bypkoB, A. MmxeHepusi MaIIMHHOTO OOYYEHHUs : NMPAKTUYECKOE PYKOBOJACTBO / A.
Bbypkos ; nep. ¢ anrn. A. A. Cnunkuna. - Mocksa : JIMK Ilpecc, 2022. - 306 c. - ISBN 978-5-
93700-125-2. - Tekcr : anektponubIit. - URL: https://znanium.com/catalog/product/2109491.

3. CrpyxxkuH, H. I1. Bba3sl nanabix: npoektupoBanue. [IpakTukyM : ydeOHUK JUIsl BY30B /
H. II. Ctpyxxkun, B. B. 'oqun. — Mocksa : U3narensctBo FOpaiit, 2025. — 291 ¢. — (Bricuee
oOpaszoBanue). — ISBN 978-5-534-00739-8. — Texkct : anexkTpoHHbIN // OOpa3zoBarenbHas
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 MEXIUCUUIUIMHAPHOW TOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIIIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHUM CEMUHApCKOro (MpakTUYECKOro) THIA, TPYIIOBBIX U
VMHAUBUAYAJIbHBIX KOHCYJIbTALIMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpPEICTBAMH OOyUYeHHsI, CIy>KaIlMMH JUIs MpeACTaBIeHUs y4eOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

W3yueHne qUCUUIUIMHBI (MOAYIsA) 0OecTieunBaeTCsl B y4eOHBIX ayIUTOPHSIX, OCHAIIEHHBIX:
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https://znanium.ru/catalog/product/2102618
https://znanium.ru/catalog/product/2140204
https://znanium.com/catalog/product/2123375
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— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;

—  MEXaHWYECKUMHU KaJbKYyJIATOPaAMH;

— CIEeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBLHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. MUCHOJIb30BaHUSI WHBAJIWJAMH W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSIMHU 370pPOBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO NOAKIIOUECHUS K ceTu «/HTepHeT» U
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeaoCTaBIsgeTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIICKOMMYHHKAITMOHHON ceTH «HTEepHET», 3JIEKTPOHHBIM pecypcam (B TOM
YHUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpO(eCcCHOHATBHBIM 0Oa3aM
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

[lepeuenr WHDOPMAIIMOHHBIX TEXHOJOTHH, MCHOIB3YEMBIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGesxuoe | nniensuonHOE
bpaysepsbl:
SAnnexc.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 ynpaBJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exmnoe | nuuensuonnoe
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHoe
Cucrtembl pe3epBHOro 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:

Koncynprantllmioc: cipaBogyHO-TIpaBOBast OTEUECTBEHHOE JMLICH3HOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amnst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE

Crampmaprasii Russian Edition
Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

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

Zotero | 3apyOe)KHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

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

B mpomecce usyuenust aucrmiuinabl (Moayisi) «ML System Design (ITpoekTupoBanue
CUCTEM MAIIMHHOTO OOYYEeHHs)» B paMKax TEKYIIEro KOHTPOJIS YCIEBAEMOCTH HCIOIb3YIOTCS
TaKkue BHUJBI y4eOHON paboThI, KaK JICKIIUH, CEMHHAPBI, TOMAITHUE 3aJaHUs, KEHCHI, TPOCKT, a
TaK)Ke pa3INyYHbIe BUbI CAMOCTOATEIHHON pabOThl 00yUaOIIUXCsl IO 3aJJaHHIO MIPETojaBaTes,
HaIpaBJI€HHbIC HA PA3BUTHE HABBIKOB MPOGECCUOHAIBHON JIEKCUKH, 3aKPETUICHUE MPAKTUUECKHUX
npoecCHOHANBHBIX KOMIETSHIINN, TOOIIPEHNUE HHUIIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYeTCsl BECTH KOHCHIEKT JICKIUI: KpPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOAWMO OTMETHUTH BONPOCHI HMIIM MaTepHaibl, KOTOpPHIE
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU nuTepatype. Ecimu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma y4eOHOM NEeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHTbHl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U APYrux (popmax B3auMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHUTBHCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMu, 4T00BI MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Ham nOMaNTHUMHU 3aJaHUSIMA Ba)XXHO BHUMATEIHLHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMH BBIMOJTHEHHs. PekoMeHyeTcss pa30ouBaTh 3aaHUs HA dTarbl, 9YTOObI
n30exaTh TEperpy3kd W JIydille yCBOWTH Marepuai. VMcmonp30BaTh pa3iudHbIE HCTOYHUKH
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nH(opMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs 00Jiee TIIyOOKOTO TOHMMaHUS TEMBI.

Pewenue xeiica — mnpakruueckas paboTa CTYAEHTOB HaJ pEaJbHbIMH  WIU
CMO/ICIIMPOBAaHHBIMH 3371a4aMH, YTO MO3BOJISIET CTYACHTY HPUMEHATh TEOPETUUECKUE 3HAHUS Ha
IPaKTHKE.

CryneHT caMOCTOATENIBHO pa3padaTbIBacT CTPATETUIO PEIIEHUS IOCTABICHHOM 3a/1auH, 4TO
CIOCOOCTBYET PAa3BUTHIO HABBIKOB KPUTHYECKOI'O MBIIIJIEHUS U CAMOCTOSTEIBHOIO MPUHATUS
pewenuid. Takoi moaxo/ momMoraer NoAroTOBUTh OYAYIIMX CIIELUATUCTOB K PEAlbHBIM BbI30BAM
B UX IPOQeCCHOHATHLHOMN IESTETbHOCTH.

IIpoexm — uccrnenoBarenbckas paboTa 1o Kypey U Mpe3eHTalus pe3yJbTaToB.

Jlisg ycnemHol NOArOTOBKM K IPOEKTY: YETKO ONPENESNIUTE LENM M 33Jaud IPOeKTa,
pacrpefieuTe PoOad U OO0S3aHHOCTH MEXKAY YYAaCTHHKAMH, a TaKKe YCTAaHOBHUTE CpPOKHU
BBITTOJIHEHUS K101 4acTH paboThl. PeryssipHo mpoBoauTe BCTpEUn JUIst 00CYKIEHUS Iporpecca
U pelIeHHs] BO3HUKAIOLINX BOIPOCOB.

Camocmosmenvrnas paboma — padoTa CTYJEHTOB, HANpaBJIEHHAs Ha YINIyOJIEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B miporiecce camocTosITebHOM pabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiaMy MPU MUHUMAIIBLHOM y4YacCTHH MpenojiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepUAJIOB IIAHOB
U TE3UCOB OTBETOB, M3YUEHHUE JOMOIHUTEIBHBIX TEM, BBIMOJIHEHHE YUeOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHS 10 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuumimae (moayiaw) «ML System Design (IIpoekTupoBaHume cucTeM MAIIMHHOIO
o0yueHus)»

OneHuBaHue YpoBHSA Y4e€OHBIX JOCTIKEHUH, OOyYaroMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIlUH.

IIpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYHIECTBISETCS B (opme
3auyema ¢ OWEHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX TIO
JMCIIUTLINHE.

Jns oueHMBaHMS TEKYHIEr0 KOHTPOJISI YCIEBAEMOCTH M TPOMEXKYTOUYHOW ATTECTAllUU
UCIIONIB3YETCS JIECATHOAIIbHAS IIIKaJla OIEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
MATUOATTPHON MIKAJIOHN CIEAYIONUM 00pa3oM:

JecaTubannbHas IlaTtudannbHas Ouenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHus 1o JUCHUILINHE (MOLYJII0)

10 OTtnuaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJICET 3HAHHSIMU,

9 OTaM4HO 3auTeHo W3J0KEHHBIMH B pabodell mporpamme, H

) OTIHYHO 3auTeHo roy0oko  ocmbicisgeT  gucummiuuHy. O
CaMOCTOSATEIBHO u JOTHYECKH
MIOCJICI0OBATENIbHO OTBEYAET HA BCE BOIPOCHI,
aKIEHTUPYS BHUMAHHUE Ha HanOoJee BaXKHOM.
VYmeer aHAIM3UPOBATb, CpPaBHHBATB,
KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKPETHU3UpPOBaTh ¥  CHUCTEMAaTU3UPOBATh

I/I3yquHBII>'I Marc€puall, BBIACIIAA KIIOYCBbBIC

MOMCHTBI n YCTaHaBJINBas NPpUYIUHHO-
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yerT

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIHHE (MOYJII0)

clefcTBeHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ynbTaThl aHaJIM30B u JOpyTUX
WCCIIEIOBAHNN, a TaKXe pellaeT CII0XKHBIE
3agaud. CTyJEHT XOPOLIO 3HAKOM C METOJIaMH
HCCIIEIOBAHHUA, HEOOXOTUMBIMH IS
NPAaKTUYECKOM  JESTENbHOCTH, U  yMEeT
CBA3BIBATh TEOPETHUYECKHE ACIEKTHI
JUCHUIUIMHBL  (MOAYJsI) € MPaKTUYeCKUMH
3a7auyamH.

Xoporiio

3aureHo

Xopowo

3ayTeHo

CrynmeHT oOlajaeT 3HAHUSMH TIpeaIMeTa
MOYTH B TOJHOM o0BbeMe  paboueii
IpOrpaMMBl M CaMOCTOSITENIBHO, JIOTHYECKH
MOCJIEeI0BAaTeIbHO M BCECTOPOHHE OTBEYaeT
Ha BCE€ BOIIPOCHI, aKLEHTUPYs BHUMaHHE Ha
HanOoyiee 3HAYMMBIX MOMeHTax. OH ymeeT
aHaATM3UPOBATH, CpaBHUBATH,
KJIACCU(HUIPOBATD, 00600m1aTH,
KOHKPETH3UPOBATh W CUCTEMaTH3HPOBAThH
W3Y4EHHBIA  Marepuasl, BBLACIAS  €ro
KJIIOYEeBbIE  aCMeKThl M YCTAaHABJIHMBAas
MMPUYINHHO-CJICACTBCHHBIC CBA3H.
®opmynmupyeT CBOM OTBETH, YBEPEHHO
HHTEPIPETUPYET pE3YIbTaThl aHAIU30B U
JIpyTUX HCCIIEIOBAHUMN, a TaKkKe pelaer
CIIOKHBIE CUTyalMOHHBbIE 3afaud. CTyneHT
XOPOIIIO 3HAKOM C METOJIaMH UCCIIeIOBaHUS,
HEOOXOTMMBIMU JUIst MPaKTHYECKON
JNEATeIbHOCTH, M yMeeT  CBS3bIBATh
TEOPETUYECKHUEe  acleKThl  MpeaMera ¢
NPaKTHYECKUMH 3a/1a9aMH.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

Crynenr obnagaeT 0a30BbIMU 3HAHUSMH T10
TUCHUIUTUHE (MOIYJO), HO HCIBITHIBAET
TPYAHOCTH IIPH CAMOCTOSATENIBHBIX OTBETAX U
UCTIONIB3YeT HETOYHBbIE (OPMYIUPOBKH. B
XO0Jle OTBETOB OH JIOIIyCKaeT OIIHOKH,
Kacarolmuecs CyTH BomnpocoB. CTyneHT
croco0eH pelarbh TOJBKO CaMble IIPOCTbIE
33Ja4d W BJaJ€eT JUIIb MUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIETIOBAHUSI.

He cnaun

He 3aureno

He cnaun

He 3aureno

He cnaun

He 3aureno

CrygeHT He oBIagel  00sA3aTeIbHBIM
MHUHHUMYMOM 3HAaHUM 110 nmpeaMeTy MU HE
MOXKET OTBETHTH Ha BOIPOCHI, JaXKe €CIH
npernojaBarenb 3aJaeT JIOTOJHUTEIbHEIC
HABOJAIINE BOIIPOCH.
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Hucnunmuna (Monynb) «ML System Design (IIpoektupoBanne cucteM MammmHHOTO
00y4YeHHS)» OLICHUBACTCS CIIETYIOIUM 00pa3oM:

AKTHBHOCTBH Bec Onucanmne

Homarmnaue 3aganus | 60% | Habop 3aga4 o Temam Hepeau

IIpoexTsr 30% | UccnenoBarernbckas paboTa Mo Kypcy U Mpe3eHTalHs Pe3yIbTaTOB

Keticer 10% | ITpakTuueckas paboTa CTyICHTOB HaJ pealbHBIMU WU
CMOJICITMPOBAHHBIMHY 33]IJaYaMU

dopmy.ia pacuyéTra UTOroBoi oleHKH Mo AucuumInne (Moayao) «ML System Design
(ITpoexkTHpOBaHME CHCTEM MAIIMHHOTO 00y4eHus1)»: «0,6 X cpeaHee 3a JOMAIIHUE 3aaHus +
0,3 x cpennee 3a mpoekThl + 0,1 X cpenHee 3a KEHCHI».

Texkymmii KOHTPOJIb ycIIeBAeMOCTH 00y4AaKIIUXCS M0 JUCHUILINHE (MOAYJII0)
IIpuMepHbIe JOMALIHHE 3aJaHUS

JNomamnee 3a1anue: Beenenue B ML System Design. Tunbl ML 3a1au B Ou3Hece

1. Onpenenure OCHOBHBIE MOHSATHUS MAIIMHHOTO O0Y4YEHUS M COCTaBbTE KpaTkuii 0030p (1-
2 cTpaHMIIbI).

2. Knaccudpunupyiite ML 3agaun mo Tumam (Hampumep, kiaccuuKalus, perpeccus,
KJIaCTEepU3allMs) U IPUBEIUTE 110 2 TIpUMeEpa JIJIsl KAKI0M KaTeropuu.

3. Uccnenyitite u onumure 3 mnpuMmepa HOpuMeHeHHs ML B pasmuyHbIX OTpacisx
(HampuMep, 3apaBOOXpaHeHNE, (PHHAHCHI, MAPKETHHT).

4, HanumwuTte KpaTKUid OTYET O TOM, Kak ML MokeT u3MeHUTh OU3HEC-TIPOIIECCHI B OTHOM
U3 BEIOPaHHBIX BAMU OTPACIICH.

5. TlogroroBere mpe3eHTanuio (5-7 cmaifmoB) o tumax ML 3amad m MX NpPUMEHCHUU B
Ou3Hece, BKIII0Yasi IPUMEPHI U BU3YyaTU3aIliH.

Jomamnee 3a1anue: Ouenka 3¢ dexra 1js OusHeca

1. U3yuute u onummure 3 OCHOBHbIE METPUKHU OleHKU 3PdexkTuBHOCTH ML pemenunit
(Hampumep, TOYHOCTh, IOJHOTA, F1-Mepa).

2. Paccuuraiite ROI ans rumoretndeckoro ML mpoekTa, UCMONB3ysl MPENIOCTaBICHHBIE
JIaHHBIE (CIeaiiTe CBOM MPEIOIOXKEHU O 3aTpaTax U J0XoAax).

3. IlpoBenuTe aHamu3 skoHOMHUeckoro 3¢ dekra BHeApeHHss ML B KOHKpeTHOH OuzHec-
obnactu (BbIOEpUTE OTpACIb U 00OCHYITE BHIOOD).

4. TloaroroBbTe 1-2 cTpaHHIBI O TOM, KaK MOXHO HCIOJB30BAaTh METPUKH JUIS OICHKH
ycnexa ML npoekToB B pealbHOM BPEMEHH.

5. Co3zpnaiite TabnuIly, B KOTOPOU COMOCTABIEHBI Pa3IMUHbIe METPUKU U UX IPUMEHEHHE B
ML 3apauvax, ¢ mpumMepamu.

Jomammnee 3axanue: /{u3aiin, npopadorka u Banuaanus ML pemenns

1. Onumure nporecc pazpabotku ML pemienus, BKIro4asi Bce KItoueBble 3Tamnsbl (0T cOopa
JTAHHBIX /10 pa3BEePThIBAHUS MOJIEIIN).

2. PaszpaboraiiTe miaH BaTuAaMA MOJEIH JUIsi KOHKpeTHoro ML mpoekrta (ompemenuTe
METO/Ibl BAIMAALMH U TECTUPOBAHMUS).

3. Hammmmte 0 mpwHOMIAX TPOSKTHPOBAHUS (YHKIMOHAIBHBIX TpeOoBaHWi it ML
pELICHUS, BKIIIOYast [IPUMEPHI.

4. Co3paiiTe auarpammy, WUIIOCTPUPYIOLIYIO Ipolecc pa3paboTku u Banmupanuun ML
pELICHUs, BKIIIOYast KIIFOYEBBIE OTAIlbl U B3aUMOIECHCTBHS.
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5. IIpoBeauTe aHanW3 YCHENIHBIX W HEYJAYHBIX MPUMEpPOB Bammmanuu ML monenei,
BBIZICJIMB KIIFOYCBLIC YPOKH U PCKOMCHAAIIUN.

IIpuMepHbIe 3a7aHuA VIS KECOB
Keiic-3apauya: [IpoektupoBanue ML cucrembl u pazpadorka ML npusioskeHust

Curyanus: Bol paboTtaeTe B KOMIIaHUU, KOTOPasi XOUET BHEAPUTH CUCTEMY IMPEACKa3aHUs
OTTOKA KJIMEHTOB JIJII CBOETO OHJIaWH-cepBHca. Baiia 3ajjaya — CIOPOEKTUPOBATH apXUTEKTYPY
ML cucremsi.

3ananuga:

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

2. IlpeanoxuTte, Kak HUHTETPUPOBATh HOBYI0O ML crucTeMy ¢ CyIIEeCTBYIOUIMMH CHCTEMaMH
komnanuu (Hampumep, CRM, 6a3bl JaHHBIX).

3. OnumuTe, KaKue TEXHOJIOTUN M HHCTPYMEHTHI BBl OBl UCTIONIB30BAIH ISl pa3pabOTKH U
pa3BepThiBaHusg ML mnpusioxeHus (Hampumep, S3bIKM MPOTPaMMHPOBAHHS, OHOIMOTEKH,
o0JauHble pelieHus).

4. TloaroroBbTe MiaH Mo obecrneyeHno 0e30MacHOCTH JaHHBIX B MpoIlecce pa3padoTKu U
pa3BepTHIBAHUS CHCTEMBI.

5. O0GocHyiiTe, KaKk Bbl OyJ€TE TECTUPOBATH U BATHINPOBATH CUCTEMY TIEPE]] €€ 3aIyCKOM.

Keiic-3apaua: Obecneuenne Hage:kHoi padoTsl ML npuiio:kenuni

Curyaunus: Bama komnanus passepHyina ML npunoxeHnue 11 aBToMaTH3aluy Ipouecca
00paboTKM 3asBOK Ha KpeauT. OJHAKO IMOJIb30BaTENM Hayald cooOIaTh O cOOSIX M HU3KOH
IIPOU3BOJUTENBHOCTA CHCTEMBI.

3ananusa:

1. Onumure MeToAbl MOHUTOPUHIA, KOTOPBIE Bl Obl MCIIONB30BAJIN JJISI OTCIECKUBAHUS
npou3BoauTeNnbHOCTH ML npusoxkenust (Hanpumep, METPUKH, JIOTHPOBAHHE).

2. Paszpaboraiite cTpareruto nmoanepku ML cucteMsl, BKITIOYas peryJsipHbIE TIPOBEPKU U
OOHOBJIECHHSL.

3. OOmwsacHHTE, KaK BB Oy/ieTe 00ecTieYnBaTh MaCIITAOMPYEMOCTb MPHIIOKEHUS, YTOOBI OHO
MOTJI0 00pabaThiBaTh YBEIMUUBAIOIIUIACS 00bEM TaHHBIX U 3aIPOCOB.

4. Onuumre, Kak Bbl OyJaeTe YIpaBlATh U3MEHEHUSMU U OOHOBJICHUSIMH MOJENH, YTOObI
MUHMMH3UPOBATH PUCKHU U COOU.

5. IloAroToBbTE OTYET O TOM, KaKHE LIaru ciaeayeT NPeANpUHATh Ul yCTPAaHEHUS TEKYILUX
npo6JIeM ¢ MPOU3BOUTEIHLHOCTHIO U HAJIEKHOCTBIO MTPUIIOKEHHUS.

Keiic-3agaua: UnTerpauus u passeproiBanue ML pemenus

CI/ITyaI[HHZ Bama xomaHzga pa3pa60Tana MOZACIIb Jid TIPOTHO3UPOBAHHA CIPOCAa Ha
IMPOAYKTBI B HHTCPHET-MarasvHe. Tenepb HGO6XO}II/IMO HHTEIrpHUpOBaTh 3Ty MOJCIL B
CYHICCTBYIOLICIO CUCTEMY YIIPABJICHHUA 3allaCaMU.

3axanug:

1. Onumure maru, HeoOxoauMble A WHTerpanuu ML mMonenu B cuctemMy yIpaBIeHHS
3amacamu, BKiatouas B3aumMoeiictsue ¢ API u 6azamu gaHHBIX.
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2. PazpaboraiiTe miaH pa3BepThIBAHWUS MOJIEIH, BKJIIOYas BBIOOP Cpeabl (JIOKaabHAas,
obmaynas) u noaxoasl K CI/CD (HenpepbIBHast HHTETpaLus U pa3BEePThIBAHUE).

3. OObsicHUTE, KaK BBl OyJeTe TECTHUPOBATh MHTETPALUIO MOJEIU C CYIIECTBYIOIIMMHU
CHCTEMaMH Ha 3Tare pa3BepThIBAHMUA.

4. Onummre, Kak Bbl Oyzaere oOecrneyuBaTh MOAJAEPKKY M OOHOBJICHHE MOJENIU IOCHe
pa3BepTHIBAHUS, BKIIIOUAs CTPATErMM MOHUTOPHHTA U O0OPATHON CBS3H.

5. [loaroroBbTe Mpe3eHTAIMIO ISl 3aMHTEPECOBAHHBIX CTOPOH, B KOTOPOU Bbl OOBACHUTE,
Kak BHenpeHne ML Mozenu MOBIUSET Ha TPOLECCH YIPAaBJICHUS 3allacaMd M TOBBICUT
s dexTuBHOCTH OM3HECA.

IIpumepHoe onHcaHue K MPOEKTY

3aganue 15 npoekra: "PacnpocTpaHeHHble omMOKU B npoekTupoBanun ML cucrem u
MOJAXO0/AbI K UX NpPeJI0TBpallleHuI0"
Onucanue npoexma
Llenp JaHHOTO MPOEKTa — HCCIENOBATh U MPOAHAIU3UPOBATH PACHPOCTPAaHEHHBIE OIIUOKH,
BO3HHUKAIOIIME NpPU MPOSKTHPOBAaHMM W pa3paboTke ML cucreM, a TaKkKe MPEIOKUTh
3¢ pexTHUBHBIC TOAXOABI U METOABI ISl UX MPEJOTBPAIICHUS. Y YaCTHUKHU MPOEKTA AOJHKHBI Oy IyT
BBIOpaTh KOHKPETHBIC ONIMOKH, MPOaHATM3UPOBATh HMX IMPUYMHBI U TIOCICICTBUSA, a TaKKe
pa3paboTaTh peKOMEH/IAIMHU 110 MPEIOTBPALICHUIO 3TUX OMIHOOK B OyayIIeM.
Omansvl NOO20MOBKU NPOEKMda
1. BbiOop Tembl U popmyIHpOBaHUE MPODTEMBI
o MHccnenyitte pa3nuunble aciekTsl IpoeKkTupoBanus ML cucrem.
o Bbibepute 3-5  pacmpocTpaHEHHBIX  OIIMOOK, KOTOpbIE BBl  XOTHTE
POAHAIN3UPOBATb.
o CdopmynupyiiTe OCHOBHBIE BOIIPOCHI, HA KOTOPBIE BBl XOTUTE OTBETUTH B IIPOCKTE.
2. Coop nundopmanuu U aHaaIu3
o W3yuurte nurteparypy U pecypchl M0 BbIOpaHHBIM OIIMOKaMm (Hay4dHbIE CTaThH,
0J10TH, KHUTH).
o [Ipoananu3upyiiTe mpuMepsl pealbHbIX MPOEKTOB, /i€ TPOU30ILINA OMUOKU, U UX
MIOCTIE/ICTBHSL.
o Cobepure nHGOPMAIUIO O MOAX0/1aX K MPEJOTBPAIICHUIO STUX OIIHUOOK.
3. Pa3paboTka pexomMeHaanuii
o Ha ocHoBe cobpanHo#l nH(popMaluu pazpaboTaiiTe KOHKPETHBIE PEKOMEHIAIIUN
0 MPEJIOTBPAILIEHUIO BEIOPAaHHBIX OIIMOOK.
o IloarotoBbTe mpe3eHTALNIO, KOTOpas BKIIOYAET B ce0S OCHOBHBIC BHIBOJBI U
pEKOMEHIAINH.
4. TloaroroBka K 3alMTe MPOEKTa
o Co3znaiite cnaifipl A1 IpEe3eHTALUH, BKIIIOYasi BU3yallU3allui U IPUMEPBHI.
o IloarotoBbTeck k Bompocam U OOCYXJEHHUSM, KOTOPbIE MOTYT BO3HUKHYTH BO
BpEeMSI 3aIlHTHI.
5. 3amurta npoekra (1 1eHb)
o IlpesentyiiTe cBOI MpOEKT nepen aynutopuei (MoxHo B popmare 10-15 MunHyT).
o OTBeThTe Ha BOIPOCHI U 00CYANUTE IOTyYEHHBIEC PE3yIbTATHI.
Kpumepuu oyenusanus
1. Conep:xanue npoekra (40%)
o ['myOuna aHanu3a BHIOpPaHHBIX OLIMOOK.
o IlomHOTa M TOYHOCTH UH(DOPMALIHH.
o KadecTBo mpemiokeHHBIX peKOMEH AN,
2. Crpykrypa u opopmiienue (20%)
o JIOTHYHOCTP W TOCIIE0BATEIEHOCTh U3JI0KEHHUST MaTepraa.
o KauecTBo cnaiiioB u Buszyanusamnuii (€CJid UCTIOIB3YIOTCS).
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o CootBercTBUE (hopMabHBIM TpeboBaHuIM (IpudT, pazmep, opopmicHue).
3. IIpe3entanus (20%)

o JSlcHOCTH M Y6G,Z[I/ITCJ'II)HOCTB H3JI0KCHUA.

o YMeHHue oTBeuaTh Ha BOIIPOCKHI U BECTHU JUCKYCCHIO.
o MHcnonbp3oBaHue BpeMeHH (COOTBETCTBUE OTBEJICHHOMY BPEMEHH ).
4. HccaenoBarteibckasi padora (20%)

o YPOBeHB CaMOCTOATCIbHOCTU U OPUTHMHAJIBHOCTHU B UCCJIICJOBAHUU.

o YMeHHe UCTIONIb30BaTh Pa3InYHbIE HCTOYHUKH WH(POPMAIIHH.
o Kpurtudeckoe MblilieHHe U CHOCOOHOCTH J1€1aTh BHIBOJIBI.
LlononnumenvHuvle pekomeHoayuu
PabGoraiiTe B KOMaH i€, €CIIM 3TO BO3MOKHO, YTOOBI 0OMEHUBATHCS UJESIMHU U OIIBITOM.
Perynsipao 06cyxkmaiiTe mporpece ¢ mpernoaaBareyeM Wik HACTABHUKOM, YTOOBI TIOTyYUTh

00paTHYIO CBSA3b.

He 3a0biBaiiTe 0 BAXKHOCTH JTOKYMEHTUPOBAHMSI BAILIETO TIPOIecca padOThI U PE3YIbTATOB

JUIst OyTYIIUX TPOEKTOB.

33}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JMCHHUIIJINHE (MO)Iy.]IlO)

Ne 3aganue OTtBer Komnerennus

n/n

1. Kakoii u3 cnenyromux tunos ML 3agad oTHOCHTCS K b [K-1
KaTeropuH 3ajad Knaccupukanuu?
a) [IporHo3upoBaHue 1IEHBI aKIUH
b) Ompenenenne cmama B AIEKTPOHHOM MTOYTE
¢) Knacrepuzanus KITMEeHTOB 110 IOBEACHUIO
d) INouck aHomanuii B TaHHBIX

2. Kaxoit meTo ucnons3yeTcs A1 BaTuIaIllui MOJIeei a OIIK-1
MAIIMHHOTO 00yuYeHHA?
a) Kpocc-Banupganus
6) 'mnepmapaMerpudeckast ONTUMU3AITIS
B) OOpaboTka BEIOPOCOB
r) Hopmanuzanus 1aHHbBIX

3. Kak Ha3piBaeTcss mpoLecc OLGHKM 3KOHOMHUYECKOH ROI /Bo3Bpar OIIK-1
s¢pextuBHOCTH ML mipoekra? MHBECTULHH

4. Kak Ha3plBaeTcst Tmpolecc, MNpH KOTOPOM  MOJENb Bamupanns YK-1
TECTHPYETCs Ha HOBBIX JIaHHBIX?

5. Kakas meTpuka wuamie BCEro HCIOJB3YETCS IS OLICHKU TouHoCTh TIK-1
OMHApHOM KIaccupUKaIum?

6. Kak HazwpiBaercs mporecc cO6opa, oOpabOTKM W aHaIM3a AHanutuka YK-1
JaHHBIX?

7. Kakoit TepmMuH 0003Ha4aeT CrmoOcoOHOCTh  OBICTPO O0yuaemMoCTb YK-2
a1alITUPOBATHCS K HOBBIM 3HAHHSIM?

8. Kakoli Tun apxuTekTypsl HacTo HCHOJB3yeTca i | MuKpocepBUCHAs YK-2
paszpabotku ML mpmioxeHwmit? ApXUTCKTYpa

9. Kakoif  MHCTpyMEHT  4YacTO  UCHOJB3yeTCA I Prometheus [K-1
MOHHMTOPHUHTIA ITpou3BoaAuTeNnbHOCTH ML cucrem?

10. Kak wHaspiBaeTcss nmporecc, npu KoTopoM jgaHHble | IIpemoOpaborka OIIK-1
OYHINAIOTCS ¥ TTOATOTABIMBAIOTCS ST O0yICHUS? JAaHHBIX

11. Kakoii meron onenku skoHomMHueckoro sddexra ML Amnanus 3arpat- [K-1
pEIIeHnH UCTIONb3YeTCs IS aHAIM3a 3aTpaT U BBITO/IbI? BbITOJa
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12. Kakoit MeTon wucmoib3yercs s HWHTerpanud ML API [K-2
PEIIEHHH ¢ CYIMECTBYIONUMH CHCTEMaMu?

13. Kak Ha3pIBaeTCs IOAXOA, MPH KOTOPOM  MOZEIH Junamuueckoe YK-1
OOHOBJIAIOTCS HA OCHOBE HOBBIX TAHHBIX? 00yueHue
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