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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma mucumrummabel (Moxyns) «ML System Design (IIpoektupoBanue
CHCTEM MALIMHHOTO 00yuY€eHHs)» COCTAaBIE€HA B COOTBETCTBUH C (heiepabHbIM rOCY1apCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJIAPTOM BBICIIEr0 O0Opa3oBaHUS — OakajgaBpuaT IO CHENHATbHOCTU
38.03.05 bwusnec-uadpopmaruka, npoduabr buszHec-aHamIUTHKA, YTBEPKIACHHBIM MPHUKA30M
MunucTepcTBa HayKH U BbIcIIero oopasoBanus Poccuiickoit @eneparuu Ne 838 ot 29.07.2020
roja.

Nzyuenne npucuumauasl (Monyis) «ML  System Design (IIpoextupoBanue cuctem
MAaIIMHHOTO O0y4YeHMs)» MO3BOJISIET CO3/1aBaTh MHTEIPUPOBAHHBIE pPEIIEHHs, 00ecreunBaroye
BBICOKYIO ITPOM3BOJUTENBHOCTh U YCTOMYMBOCTh MOJIENEH B peanbHbIX yciaoBusX. Kpome Toro,
3HaHUE IPOEKTUPOBAHUS CUCTEM MALIMHHOIO 00Y4YEHHs CIOCOOCTBYET ONTHUMHU3ALIUHU PECYPCOB U
YCKOpSIET BHEIPEHUE MHHOBAIIHMIA B Pa3IMYHBIX cepax.

MecTo TMCHUIIJIMHBI (MOIYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIIaH 110 MPOTrpaMMe MOITOTOBKH
OakanmaBpuata o Hampasieruto 38.03.05 busnec-undopmaruka, npoduns busnec-ananuTuka
U BXOJUT B BapUaTHBHYIO 4YacTh bioka 1, ¢opmMupyemyr ydacTHHKaMu 0Opa30oBaTEIIbHBIX
OTHOIIIEHHUH KaK TUCIUIUIMHA 110 BBIOODY.

Juctummaa (MoxyIib) u3yvaeTcs Ha 3 v 4 kypce B 6 nim 8 cemectpe Ha BeIOOp. JlocTymHa
K HM3Yy4EHHIO TIOC/IE YCIENIHOTO OCBOCHHWS auciuiuinHbl (Momysst) «Machine Learning
(MammnHOe 00yueHue)»

Heapb u3yyeHusi AMCUMIIMHBI (MOAYJISA): OCBOUTH IPUHIIMIIBI U METObI IPOEKTUPOBAHUS
3¢ (eKTUBHBIX, MAcIITAOUPYEMbIX M HAJEKHBIX CHUCTEM MAIIMHHOTO OOYYEHHUs AJIs peLIeHUs
MPAKTUYECKHX 3ajau.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— HW3YYUTb OCHOBHBIE€ NPUHLUIBI M aPXUTEKTYpbl CHUCTEM MAIIWHHOTO OOYy4YeHMS,
BKJIIOYas BBIOOpD QJIrOPUTMOB, MHOJATOTOBKY JaHHBIX, HHQPACTPYKTYpy M HUHTETPALUI0 C
CYILIECTBYIOIIMMHU TEXHOJIOTHSIMH.

— OCBOUTb METOJbl ONTHUMM3AIUH MPOU3BOAUTEIBHOCTH, YIIPABJICHUS peCypcami,
oOecrieyeHHs 6€30MaCHOCTH U ATUYECKHX aCIIeKTOB B MPOEKTHUpoBaHUU ML-cucrem.

— mnpuoOpecTH TPaKTHUECKHE HABBIKM B pa3paboTke u peanusanun end-to-end
nalIuIaiiHOB MallIMHHOTO O0Yy4YeHUs], BKJItOUYasi MPOTOTUIMPOBAHUE U pa3BEepPThIBAHUE MOJEIIEH B
pEaIbHBIX Cpelax.

— pa3BUTh yMEHUE aHAJTM3UPOBATh U OLleHUBaTh 3(ppekTnBHOCTE ML-crucTem, yauThIBaTh
OrpaHHueHusi U TpeOOBaHMS, a TAK)KE€ NPUMEHATbh CUCTEMHBIM IMOAXOA K PELICHUIO 3a7ad B
00J1aCTH UCKYCCTBEHHOT'O MHTEJUIEKTA.

B pe3ysbTare ocBOeHUSsI JUCHUILIUHBI (MOIYJIs1) 00y4arOMiiCSl 10JIZKEeH

3HamMb:

— 3amauyu npuMeHeHus ML B KOMITaHHSIX ¥ TPOBEACHUH MPEIBAPUTEIHLHOTO aHAIM3a JJIS
OIICHKU HEOOXOAMMOCTH BHeIpeHus: ML-pemeHus,

— KJIIOUEBBIE KOMIIOHEHTHI apXUTEKTYpbl ML cucrewm;

— JTamnsl )XU3HeHHOro uukiaa ML moxenei;

— cnocoOsbl orieHkH ¢ pexra oT ML pemennii;

— TPUHIUIIBI HOJITOTOBKHU KOAA U MOJENEH sl MPOJAKILIEHa;

— MeToabl MoHuTOpUHra ML cuctem B IpoJaKIleHe;

— TMPUHIUIBI 00ecriedeHns] MacTabupyeMoCcTH U HaaexkHocTu ML cucrewm;

ymembp:

— ¢opMynupoBaTh TEXHHYECKYIO MOCTaHOBKY ML 3amaun, BEIOMpPATh METPUKHU KadyecTBa
U Oei3naiy;
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— paspabartbiBaTh KOHIENIUI0 ML cuctemMbl ¢ yueToMm OM3HecC-1eNIel 1 OTpaHuYCHUH;

— paspabatbiBaTh Au3aiiH ML-pemenus, Bkitoyast QyHKIMOHAIbHbIE TPEOOBaHUS U IJIaH
peanu3anuy;

— TMPOEKTUPOBATh APXUTEKTYpY ML cucTeMbl, BKIIOYash KOMIOHEHTHI JJIsi 00pabOTKH
JIaHHBIX, 00y4YeHUs U nH(pEepeHca,

— OIIGHHUBATh 3KOHOMUYECKUH 3P PekT oT BHeapeHust ML-nipoexra;

— QopmynupoBath TpeOOBaHUS K HMHPPACTPYKType C y4E€TOM Harpysku H
MacIITaOupoBaHus,

enaoemp:

— HaBBIKOM IIpoeKTUpoBaHusa ML-cuctem, opueHTHPOBAaHHBIX Ha pelleHue Ou3Hec-3a1a4,
C YY4ETOM TEXHMYECKUX OIPAaHUYEHUN U YCIOBUN JKCILTyaTalluu;

— HaBBIKOM pa3padOTKH KOHIENIMH U apXUTEKTYpHBIX petieHnit ML-crucreM B yciioBusX
OTPAaHUYEHHOI'O BPEMEHU U HEIOJIHBIX TaHHBIX;

— HaBBIKOM IIPOBEPKU kKHU3HEcIocoOHOCTH ML pemienus.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (pOpME CaMOCTOATENILHON PabOThl 00YyUYarOIIUXCS:

Komnerenuusi | Conep:kanne KOMIeTeHIHH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTEeHIIH U pe3yJbTaTOB 00y4YeHHs 10
JUcHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUI aHAIH3 U nH(pOopMaIuu B 001aCTH
cuHTe3 nH(popManuy, aQHAUTHUKHA, OCHOBHBIE TIPUHITHITHI
MPUMEHSTh CHCTEMHBIH KPUTUYECKOHN OLIEHKH HCTOYHHUKOB
MOJIXOJT IS pEIIeHNUs nHGOPMAITUH U UX PENIEBAHTHOCTH.
MOCTaBJICHHBIX 33729 VK-1.2. YMeeT KpUTHYIECKH OIICHUBATh
WCTOYHUKHU HH(OpMALINN U
CHUHTE3UPOBATh JaHHBIC U3
Pa3IMYHBIX HCTOYHUKOB JIJIS
pelIeHus 3a1a4, IpUMEHSTh
CUCTEMHBIH MOIXO/ K aHAJIM3Y H
PEIICHHI0 KOMIUIEKCHBIX IPo0IeM
YVK-1.3. NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMHU
Y TEXHOJIOTUSIMH IJ1s1 00paboTKU
nH(popMaIuu, GOpMyIUPOBAHUH H
CTPYKTypUPOBAaHHUHY 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(OopMauu
OIIK-2. Crioco0OeH NMpOBOANUTH OIIK-2.1. 3HaeT OCHOBHBIE TEHAEHIINHA U
WCCIIeIOBAaHNE U aHAIH3 XapaKTEePUCTUKH PHIHKA
pBIHKA HHPOPMAIIMOHHBIX WHPOPMAITMOHHBIX CHCTEM U
CUCTEM B UHPOPMAIIIOHHO- UHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
TEXHOJIOTHiA, BEIOUPAThH OIIK-2.2. YMeeTr mpoBOJUTE UCCIIEIOBAHUE U
panroHa bHbIC PEIICHUS JUIs aHaJu3 PEIHOYHOU MH(pOpMAIIUU
yHpaBiIeHUs OM3HECOM JUTSL OLIEHKH MOTpeOHOCTel On3Heca
1 BBIOOpA ONTUMAIIGHBIX pEHICHUN
OIIK-2.3. NmeeT npakTUYECKHI OTIBIT B
pa3paboTKe U BHEIPEHUHU
CTpaTeruii yrnpasieHus ON3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHPOPMAITMOHHBIX TEXHOJIOTUH
IK-2. Cnocob6eH HCIonh30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMAaTHUUCCKHE
COOTBETCTBYIOIINI METOABI U HHCTPYMEHTAJIbHbIE
MaTeMaTHYECKHH anmapar v CpeICTBa, IPUMEHSIEMbIE IS
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKH ¥ aHaK3a HHPOPMAIUH
I 00pabOTKH, aHaIM3a U IK-2.2. Ymeer 3pPeKTUBHO UCTIONH30BATh
cUCcTeMaTH3aluyi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jjis
M0 TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq pemenus npodeccroHamIbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH [1K-2.3. HmeeTt npakTHUECKHUHA OTBIT pabOTHI
C MHCTPYMEHTAaMH aHaJN3a
nH(pOpMAITIHU B paMKax
MCCIIEIOBATENBCKUX MTPOEKTOB
[K-3. Crioco0eH roToBUTh Hay4YHO- IK-3.1. 3HaeT TpeOOBaHMS U CTAHAAPTHI

TCXHUYCCKHUEC OTYCTHI,

odopMIIeHUSI HAYYHO-TEXHIUUECKHAX
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MIPE3EHTALINH, HAyYHbIE
MyOJIMKaIMK IO Pe3ysibTaTaM

OTYETOB, IPE3CHTAIIUH U
TyOJTUK AT

BBITIOJIHEHHBIX UCCIICTOBAHUN I1K-3.2. YMeeT CTpyKTypUpOBaTh U
MPEACTABIATH Pe3yIbTaThI
HCCIIEOBAHNN B AICHOU U
JIOCTYITHO# hopMme
[K-3.3. NmeeT npakTU4ecKuit OTBIT
MOJTrOTOBKU M MyOIUKAIMN
HAYYHBIX MaTEPUAJIOB,
OTPaKAIOIINX PE3YIbTATHI
BBIMOJIHEHHBIX MCCIEAOBAHUN
[1K-8 CriocobeH o pyKOBOJICTBOM IK-8.1. 3HaeT NPUHIUIBI U CTAHAAPTHI
CICIUAINCTA OOJIee BRICOKOM yIpaBJIcHHs TPOSKTAMHU
KaTeropuu OCYIIECTBISATh I1K-8.2. Ywmeer pa3pabaTsIBaTh IIAHBI U
TUTaHUPOBAHUE U OpraHU30BBIBATh MIPOCKTHYIO
OpraHU3aIHI0 IPOCKTHON JIESITETIbHOCTh B COOTBETCTBUU C
JIeSITETIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIaPTaMH
CTaH[IAPTOB YIIPaBJICHUS I1K-8.3. Nmeet mpakTUYECKUN OTIBIT

MPOCKTaMH

yuacTusi B MPOEKTHOH pabore,
BKJIIOYAs! [UIAHUPOBAHUE
KOOPJIMHAIIMIO 33/1a4
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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
Banuaanusg ML 3alaHUA
pemeHus

4 Pazbop keticoB u3 2 2 20 Jomamrane
HHIYCTpUU 3a7aHus

Ketichl

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
HHIYCTpUU 3a7aHus

Ketichl

8 ML System Design 1 1 20 JloManHue
HUHTCPBbLIO 3alaHuA
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 HanMenoBaHnue pa3gena Coaep:xanue TUCHUILIHHBI (MOAYJIs1) O TeMaM

AUCHUNJIMHBI (MOLYJIs1)

1 Beenenne 8 ML System Design. | Beenenne 8 ML System Design. YUro sto u 3auem? Tumst ML 3am1au B
Tunst ML 3amau B 6u3Hece OM3HECE U MX PEeIIeHUs

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

3 Juzaiin, npopaboTka u Solution Design. IlocraHoBka 3azauu, OeH3IaiiHBl W BaJHUIALVsL.
Basinaaiusi ML pemenus T'octeBas nexuusa

4 Pa3bop keiicoB n3 HHAYCTPUHU Juzaiin A/B-tectoB

5 [IpoextupoBanue ML cucremsl u | Ilpunoxkenns Ha konenke. System Design minst 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 U3 HHAYCTPUHU ML System Design keficb

8 ML System Design uHT€pBBIO Tunuyneie omnbku B ML-nipoextax u ML System Design-unTepBsio
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5. YueOHO-MeTOaHYECKOE O0ecIIeUeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTY K  DJIEKTPOHHO-OMOIMOTEYHOH  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 MPeIeIIaMH.

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

OcHosnas numepamypa:

1. Koaneo, JI. [TocTpoeHue cucteM MamHHOTO 00yueHus Ha si3bike Python : mpakTuyeckoe
pykoBojcTBo / JI. Koanwo, B. Puyapr ; nep. ¢ aarn. A. A. CnuakuHA. - 3-€ 3. - 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 : oanekrtponHemi. - 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.

Jononnumensnan 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 nanasix: npoektupoBanue. [IpakTukyM : yd4eOHUK 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-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW TMOATOTOBKH, MPAKTUYECKOW U Hay4dHO-
UCCIIEIOBATEIbCKON PabOT 00yUaroNMXCsl, MPETYCMOTPEHHBIX YUCOHBIM IITAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMAa, 3aHATUH CEeMHMHAapCKOro (IMpakTUYeCKOro) THIIA, TPYIIOBBIX H
VMHAUBUAYAJIbHBIX KOHCYJIbTALIMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
o0city’)kuBaHUs yueOHOro obopynoBaHus. IlomeneHnss yKOMIUIEKTOBaHb! ClIEUaIN3UPOBAHHOM
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH Ui MPEACTaBICHUS y4eOHOMH
nHpopMaIuu OOJBIION ayAUTOPHUH.

N3yueHne qUCUUIUTMHBI (MOIYIA) 00eCTIeYnBaeTCsl B y4eOHBIX ayIUTOPHSIX, OCHAILICHHBIX:
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— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

—  MEXaHUYECKUMHU KaJbKYJISITOPAMU;

— CIEeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.

[TomereHust y1st CAMOCTOSITENILHOM pabOTHI 00yUJaAIOIIUXCS, B TOM YUCJIE IPUCTIOCOOTICHHBIS
JUI. UCHOJIb30BaHUS WHBAJIWJAMH W JIMIIAMU C OTPAHUYECHHBIMH BO3MOXHOCTSMH 3J0pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHEeM  JOCTyNa B JJCKTPOHHYH  HHGOPMAIIMOHHO-0Opa30BaTEIbHYIO  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeaoCTaBIsgeTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Ccblika
(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. Enunast komekius 1udpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAIIMOHHO - 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 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsiemMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nnnensuonHOE
bpaysepsi:
Sunekc.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 ynpapjeHusi 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl pe3epBHoro konupopanusi (backup):
Acronis Backup Advanced for HyperV | sapy6exHoe | nniensuonHOE
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CHpaBO‘IHO-HpaBOBBIe CHUCTEMBI:

Koncynprantllimioc: cipaBogyHO-TIpaBOBast OTEUECTBEHHOE JMLIEH3HOHHOE
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 CPeJICTB M OHOJIHOTEK:

AutoPsy 3apyOexHoe CcBOOOIHO 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 nponecce uzyuenus aucuumiauHbl (Moayns) «ML System Design (IlpoextupoBanue
CHCTEM MAIIMHHOTO O0YYeHHs)» B paMKax TEKYILEro KOHTPOJIs YCIIEeBa€MOCTH HCHOJIb3YIOTCS
Takue BHUJbI y4eOHOH paldoThl, KaK JIEKIUH, CEMUHAPHI, JOMAITHUE 3aJaHusl, KEHChI, IPOEKT, a
TaKXe pazJIMYHbIe BUJIbI CAMOCTOSTENBHON PabOThl 00YJaIOIMXCs 110 3aJJaHUI0 MPenoaaBaTes,
HaIpaBJIEHHbIE HA Pa3BUTHE HABBIKOB MPO(ECCUOHATIBHON JIEKCUKH, 3aKPETJICHUE MTPAKTUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOI0 XapaKTepa.

B mpormecce neknmii peKOMEHIYeTCsl BECTH KOHCHIEKT JICKIUI: KpPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI MJIM MaTepUaNbl, KOTOpHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATbCS HAMTH OTBETHl B PEKOMEHJOBaHHOM nuteparype. Ecnu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMHUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma ydeOHOU NEATeTLHOCTH, MPOBOANMAs B yUeOHOM 3aBEICHHUH 10T
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHTbHl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U APYrux (popmax B3auMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTBCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMu, 4T00Bl MMETH BO3MOYKHOCTH AKTHBHO Yy4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

HHomawmnee 3a0anue — HAOOp 33724 MO TeMaM HEJICIH.

[lpu pabGore HaJ IOMAIIHMUMHU 3aJaHHSIMH BaXXHO BHHUMATEIBHO O3HAKOMHTHCS C
TpeOOBAaHUSAMHU M CPOKAMU BBIMIOJHCHUS. PeKoMeHayeTcs pa30uBaTh 3aaHusl Ha STArlbl, YTOOBI
n30exarh Meperpy3kd W JIydllie YCBOMTh MaTepuai. VICronb30BaTh pa3jiivHbIe HCTOYHHKH
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nH(popMaIuu, BKIIOYas Y4eOHUKH U OHJIAMH-PECYPCHI, I 00Jiee TIIyOOKOTO TOHUMAaHUS TEMBI.

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

CryaeHT caMOCTOATENIBHO pa3padaThIBacT CTPATETUIO PEIICHUS IOCTABICHHOH 3a1a4K, 4TO
CIOCOOCTBYET PAa3BUTHIO HABBIKOB KPUTHYECKOI'O MBIIIJIEHUS U CAMOCTOSTEIBHOIO MPUHATUS
pewenuid. Takoi moaxo/ momMoraer NoAroTOBUTh OYAYIIMX CIIELUATUCTOB K PEAlbHBIM BbI30BAM
B X IPO(eCCHOHATBHOMN NeSTETbHOCTH.

IIpoexm — uccrnenoBarenbckas paboTa 1o Kypey U Mpe3eHTalHs pe3yIbTaToB.

Jlisg ycnemHol NOArOTOBKM K IPOEKTY: YETKO ONPENESNIUTE LENM M 33Jaud IPOeKTa,
pacrpefieuTe PoOad U OO0S3aHHOCTH MEXKAY YYAaCTHHKAMH, a TaKKe YCTAaHOBHUTE CpPOKHU
BBITTOJIHEHUS KX 101 9acTH paboThl. PeryisipHo mpoBoauTe BCTpeun Uit 00CYKISHH Tporpecca
U peUICHHs BO3HUKAIOLINX BOIPOCOB.

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

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiaMy MPU MUHUMAIIBLHOM y4YacCTHH MpenojiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

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

Kpurepun nosy4yeHusi ypoBHSl ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
aucouminae (Moayaw) «ML System Design (IlpoexkTnpoBaHme cucTeM MAIIMHHOIO
o0yueHus)»

OrneHuBaHue YpOBHs Y4EOHBIX JOCTH)KEHHH, oOydaromuxcs MO AUCHUILUIUHE (MOJIYIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTaliH.

IIpoMeskyTouHasi aTTecTanMs IO JUCHUIUIMHE (MOJYJIO) OCYILECTBISETCS B (opme
3aquema ¢ OWEHKOIU, TIPU HTOM IIPOBOAMUTCSA OLIEHKA KOMIETEHLUH, C(HOPMUPOBAHHBIX IO
JUCLIUILINHE.

JIns OoueHMBaHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIONIB3YETCS JIECATHOAIIbHAS IIIKaJla OIEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
MATUOATITPHON MIKAION CIEAYIONUM 00pa3oM:

HdecaTubannbuas) IlaTtudannbHas Ouenka 3a O0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLICHKA 3ayer o0y4eHuUs MO TUCHUTLINHE (MOIYJII0)

10 OTtnuaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJICET 3HAHHSIMU,

9 OTaM4HO 3auTeHo W3J0KEHHBIMH B pabodell mporpamme, H

) OTIHYHO 3auTeHo roy0oko  ocmbicisgeT  gucummiuuHy. O
CaMOCTOSITETILHO u JIOTHYECKU
MOCJIeIOBAaTENIFHO OTBEYAeT Ha BCE BOIPOCHI,
aKLUEHTHPYs BHUMaHUe Ha HanOosiee BaXKHOM.
Ymeer aHaAJIM3UPOBATH, CpaBHHBATH,
KJTaccu(pUImMpoBaTh, 0060011aTh,
KOHKPETH3UpPOBAaTh M  CHCTEMAaTHU3UPOBATh

H3y‘1€HHBII>i Marc€puall, BBIACIIAA KIIOYCBBIC

MOMCHTBI n YCTaHaBJINBas OPpUIUHHO-
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHusl 1O JUCHUILIUHE (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 JUIs
NPAaKTUYECKOM  JESTENbHOCTH, U  yMEeT
CBA3BIBATh TEOPETHUYECKHE ACIEKTHI
JUCHUIUIMHBL  (MOAYJsI) € MPaKTUYeCKUMH
3a7auyamH.

Xoporo

3auTeHo

Xopowo

3ayTeHo

CryneHT oOlagaer 3HAHUSMH TIpeaIMeTa
MOYTH B TMOJHOM o0ObeMe  paboueit
MPOTPaMMBI M CaMOCTOSITENTFHO, JIOTHYECKH
MOCJIEeI0BAaTeIbHO M BCECTOPOHHE OTBEYaeT
Ha BCE€ BOIIPOCHI, aKLEHTUPYs BHUMaHHE Ha
Hambosee 3HAYMMBIX MOMeHTax. OH yMmeeT
aHaATM3UPOBATH, CpaBHUBATH,
KJIACCU(HUIPOBATD, 00600m1aTH,
KOHKPETH3UPOBATh W CUCTEMaTH3HPOBAThH
W3Y4EHHBIA  Marepuasl, BBLACIAS  €ro
KIFOYEBBIE  aCTeKTHl W yCTaHAaBJIMBAaS
MIPUYINHHO-CJICACTBCHHBIC CBA3H.
®dopMynUpyeT CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET pE3YIbTaThl aHAINU30B U
JIpyTUX HCCIIEIOBAHUMN, a TaKkKe pelaer
CIIOXHBIE CUTyalMOHHBIE 3amauu. CTyneHT
XOPOIIIO 3HAKOM C METOJIaMH UCCIIeIOBaHUS,
HEOOXOJUMBIMHU JUTST MIPaKTHYECKOM
NIEeATENIbHOCTH, W YMEET  CBS3BIBaTh
TEOPETUYECKHUEe  acleKThl  MpeaMera ¢
MPAKTHYECKUMU 3aa9aMH.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

CryneHT oOnagaer 6a30BHIMU 3HAHHSIMH 110
MUACHUILINHE (MOJIYINI0), HO HCIBITHIBACT
TPYIHOCTH IPU CAMOCTOSITENIbHBIX OTBETAX U
WCIIONIB3yeT HETO4YHBbIe (QopmynupoBku. B
X0Jle OTBETOB OH JIOIyCKaeT OIIHOKH,
Kacarougecsi cyTd BompocoB. CryaeHT
CIoco0eH pemraTh TOJIBKO CaMble IPOCTHIC
3aJa4d W BIAASCT JIHMIIb MHUHUMAIBHBIM
Ha0OPOM METO/IOB UCCIICAOBAHUS.

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
HABOJSAIIUE BOMIPOCHL.
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Hucnunmuna (Monynb) «ML System Design (IIpoektupoBanne cucteM MammmHHOTO
00y4YEeHHST)» OIICHUBACTCS CIEIYIOIUM 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».

Texymmii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (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,
KJIAaCTEpHU3aLIMs) U MPUBEIUTE IO 2 TIpUMEpPa JIJIsT KaXKI0M KaTeropuHu.

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 BHIOpPAHHBIX BaMU OTpacieil.

5. [loaroroBere mpe3eHTanuio (5-7 crmaiigoB) o Tumax ML 3amad v X NpUMEHEHHH 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. TloarotoBbTe 1-2 cTpaHHIBI O TOM, KaK MOXHO HCIOJB30BAaTh METPUKH JUIS OICHKH
ycnexa ML npoekToB B pealbHOM BPEMEHH.

5. Coznaiite TabauIly, B KOTOPOM COMOCTABIEHBI Pa3IMUHbIE METPUKH U UX IPUMEHECHHE B
ML 3apauvax, ¢ mpumMepamu.

Jomammnee 3axanme: /{u3aiin, npopadorka u Banuaanus ML pemenuns

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. Hammmmre o mpWHIMIAX MPOEKTHPOBAaHUS (YHKIMOHATIBHBIX TpeOoBaHW it ML
pELICHUs, BKIIIOYast [IPUMEPHI.

4. CozpaiiTe nuarpammy, WUIIOCTPUPYIONIYIO TPOIecC pa3paboTKu W Bamumaruu ML
pELICHUs, BKIIIOYast KIIFOYEBBIE dTAIlbl U B3aUMOICHCTBHS.
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5. IIpoBeauTe aHanW3 YCHENIHBIX W HEYJAYHBIX MPUMEpOB Bamumanuu ML Mopenei,
BBIICJIUB KJIIFOYCBBIC ypOKI/I nu peKOMeHI[aLII/II/I.

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 OHJIalH-cepBHca. Baiia 3aja4ya — CIOPOEKTUPOBATH apXUTEKTYPY
ML cucremsi.

3ananuga:

1. Onumwure OCHOBHBIE KOMIIOHEHTHI apXUTEKTYpbl ML cucTemsl, BKitodasi cOop JaHHBIX,
00paboTKy, 00yueHre MOJIETH U pa3BepThIBAHMUE.

2. IlpennoxuTte, Kak HHTETPUPOBATh HOBYI0O ML cucTeMy ¢ CyIIeCTBYIONMMH CHCTEMaMHU
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 0e30MacCHOCTH JAaHHBIX B Mpoliecce 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

Curyauus: Bama komnanus passepHyina ML npusioxeHue a1 aBToMaTH3aliy Iporecca
00paboTKM 3asBOK Ha KpeauT. OJHAKO IMOJIb30BaTEeNM Hayald cooOIaTh O cOOSIX M HU3KOH
IIPOU3BOJUTENBHOCTA CHCTEMBI.

3ananusa:

1. Onumure MeToAbl MOHUTOPUHIA, KOTOPBIE Bl Obl MCIIONB30BAJIN JJISI OTCIECKUBAHUS
npou3BoauTeNnsHOCTH ML npusoxkeHust (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 YBEIMUUBAIOIIUNCS 00bEM IaHHBIX U 3aIIPOCOB.

4. Onummre, Kak Bbl OyJeTe YIpaBlATh U3MEHEHUSIMU U OOHOBJICHUSIMH MOJEIH, YTOObI
MUHHMH3UPOBATH PUCKU U COOU.

5. IloAroToBbTE OTYET O TOM, KaKHE LIaru ciaeayeT NPeAnpUHATh Uil yCTPAaHEHUS TEKYIIUX
npo6JIeM ¢ MPOU3BOUTEIHLHOCTHIO U HAJIEKHOCTBIO MTPUIIOKEHHUS.

Keiic-3anaua: Unterpanus u passeprbiBanue 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. Onummre maru, HeoOXoauMble 171 MHTerpanun ML mMonenu B cucteMmy yrpaBlieHUS
3aImmacaMi, BKJIrouas B3aumozehcTere ¢ APl u 6a3zaMu JaHHBIX.
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2. PazpaboraiiTe miaH pa3BepThIBAHWUS MOJIEIH, BKJIIOYas BBIOOP Cpeabl (JIOKaabHAas,
obmaynas) u noaxoasl K CI/CD (HenpepbIBHAst HHTETpaLus U pa3BEPThIBAHUE).

3. OObsicHUTE, KaK BBl OyJeTe TECTHPOBaTh HHTETPALMIO MOJAEIU 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 Mpe3eHTAMIO ISl 3aMHTEPECOBAHHBIX CTOPOH, B KOTOPOH BBl OOBSACHUTE,
Kak BHenpeHne ML Mozenu MOBIUSET Ha TPOLECCH YIPAaBJICHUS 3allacaMd M TOBBICUT
s dexTuBHOCTH OM3HECA.

IIpumepHoe onHcaHue K MPOEKTY

3aganue 105 npoekra: "PacnpocTpaHeHnbie ommOKu B npoekTtupoBanun ML cucrem u
MOJAXO0AbI K UX MpPe0TBpPallleHUI0"
Onucanue npoexma
Llenp JaHHOTO MPOEKTa — HCCIENOBATh U MPOAHAIU3UPOBATH PACHPOCTPAaHEHHBIE OIIUOKH,
BO3HUKAIOIINE IPU TPOSKTUPOBAHMM H pa3paboTrke ML cucrem, a TakkKe MPEITIOKUTH
3¢ peKTUBHBIC TOAXOABI U METOBI IS X MPEJOTBPAIICHUS. Y YaCTHUKHU MPOEKTA JOJKHBI OYIyT
BBIOpaTh KOHKPETHBIC ONIMOKH, MPOaHATM3UPOBATh HMX IMPUYMHBI U TIOCICICTBUSA, a TaKKe
pa3paboTaTh peKOMEH/IAIMHU 110 MPEIOTBPALICHUIO 3TUX OMIHOOK B OyayIIeM.
Omansl n0020MOBKU Npoekma
1. BbiOop Tembl U popmyIHpOBaHUE MPODTEMBI
o MHccnenyitte pa3nuunble aceKkTsl IpoeKTUpOoBaHus ML cucrem.
o Bbibepute 3-5  pacmpocTpaHEHHBIX  OIIMOOK, KOTOpbIE BBl  XOTHTE
IPOAHATH3UPOBATE.
o CdopmynupyiiTe OCHOBHBIE BOIPOCHI, HA KOTOPBIE BBl XOTUTE OTBETUTH B IIPOCKTE.
2. Coop nndopmanuu U aHaaIu3
o W3yuute nureparypy U pecypchl MO BBHIOpAaHHBIM OIIMOKaM (Hay4yHbIE CTaThH,
0J10TH, KHUTH).
o [Ipoananu3upyiiTe mpuMepsl pealbHbIX MPOEKTOB, /i€ TPOU30ILINA OMUOKU, U UX
MOCJIE/ICTBHSI.
o Cobepure nHGOPMAIUIO O MOAX0/1aX K MPEJOTBPAIICHUIO STUX OIIHUOOK.
3. Pa3paboTka pexomMeHaanuii
o Ha ocHoBe cobpanHoil nH(popMaluu pazpaboTaiiTe KOHKPETHBIE PEKOMEHIAINH
0 MPEJIOTBPAILIEHUIO BEIOPAaHHBIX OIIMOOK.
o IloarotoBbTe mpe3eHTALNIO, KOTOpas BKIIOYAET B ce0S OCHOBHBIC BHIBOJBI U
PEKOMEHTallNH.
4. TloaroroBka K 3alUTe NMPOEKTa
o CosznaiiTe cnaiasl 11 IPE3EHTALIMH, BKIFOYasl BU3yAIN3aluy U IPUMEPHI.
o IloaroroBbTeck Kk BOmpocamM U OOCYXKIEHHUSM, KOTOPbIE MOTYT BO3HHUKHYTH 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 BHIOpAHHBIX OLIUOOK.
o IlomHOTa M TOYHOCTH UH(DOPMALIHH.
o KauecTBo npemioxkeHHbIX PeKOMEHIAITHH.
2. Ctpykrypa u opopmiienne (20%)
o JlorH4HOCTH U MOCIIE0BATENBLHOCTD U3JI0KEHUS MaTepuaa.
o KauecTBo cnaiiioB u BU3yanu3aiuil (€ciy UCIONIb3YIOTCS).
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o CootBercTBUE (hopMaTBHBIM TpeOOBaHUAM (TIpUPT, pazmep, opopMiieHHE).
3. IIpe3entamus (20%)
o SlcHOCTB M YOEIUTENbHOCTh U3JI0KEHUS.

o YMeHHue oTBeuaTh Ha BOIIPOCKHI U BECTHU JUCKYCCHIO.

o Hcnonb3oBanue BpeMeHH (COOTBETCTBUE OTBEJICHHOMY BPEMEHH).
4. HccaenoBarteibckasi padora (20%)
o YpOBEHb CaMOCTOSITEIBHOCTH U OPUTHHAIBHOCTH B UCCIIEIOBAaHUH.
o YMeHHe UCTIONb30BaTh Pa3INIHBIE HICTOYHUKN HH(POPMAIIHH.

o Kpurtudeckoe MblilieHHe U CHOCOOHOCTH J1€1aTh BHIBOJIBI.
LlononnumenvHuvle pekomeHoayuu
PabGoraiiTe B KOMaH i€, €CIIM 3TO BO3MOKHO, YTOOBI 0OMEHUBATHCS UJESIMHU U OIIBITOM.
Perynsipao 06cyxaiiTe mporpecc ¢ mpernoaaBareyeM Wik HAaCTABHUKOM, YTOOBI TOJTyYUTh

00paTHYIO CBSA3b.

He 3a0pIBaiiTe 0 Ba)KHOCTH JOKYMEHTHPOBAHMSI BAIIETO Ipoliecca paboThl U Pe3yJIbTaTOB

JUTSE OyTyIIUX TPOEKTOB.

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

Ne 3ananue OTBeT KomneTeHuus

n/n

1 YKaxuTe MeTo]l ToncKa WHPOPMAITIH IS JlutepartypHslii 0630p / YK-1
ananmsa TunoB ML 3anmad B Ou3Hece. literature review, 0030p

JUTEPATYPhI

2 YkaxuTe crmocod crHTe3a NaHHBIX U3 Kpocc-Bamumanust / Cross- YK-1
WCTOYHUKOB TSI OTleHKH d(hdexra ML validation, nepekpéctras
peleHnH. MpOBEpKa

3 VKakuTe HHCTPYMEHT ISl 0OpabOTKH JTaHHBIX Jupyter Notebook / jupyter YK-1
B nu3aiine ML cuctemsl. notebook, noyTOyx jupyter

4 VYKaKUTe TEXHOJIOTHUIO IS CTPYKTYPHPOBAHUS Python / python, maiiron YK-1
3a1a4 B Banuaanuu ML pemenus.

5 Vkaxure TEHICHIUIO peiHka | ABromarm3arus / automation, OIIK-2
MH(QOPMaLMOHHBIX chcTeM B A/B-tecTax. 4BTOMAaTH3HPOBAaHHBIC TECTEI

6 VYkaxure METOL aHaiIm3a PBIHOYHBIX SWOT / swot-ananus, swot OIIK-2
norpedHoCTeN At oleHKH ML mpuiokeHuil.

7 VKakUTe CTpaTerHi0 BHEAPEHUS HAa OCHOBE Agile / agile, rubkas OIIK-2
ananuza peiaka KT B ML npoexrax. METOAOI0THsA

8 Ykaxure  HHCTPYMEHT JIIsi  BHEAPEHUS Kanban / kanban, kanOan OIIK-2
CTpaTeruii ympaBieHusi OuszHecom B ML
CHUCTEMaXx.

9 Vkakure mateMaTudeckuii metox /s ananuza | ROC-AUC / roc-auc, pok-ayk [1K-2
JTaHHBIX B MeTpukax ML.

10 YKaxuTe WHCTPYMEHT I CHCTEMaTH3alud NumPy / numpy, Hammait [1K-2
JIaHHBIX B TecTupoBaHuu ML.

11 VYKaxuTe ONbIT NPUMEHEHHU MaTEMAaTHIECKOTO Perpeccuonnblit ananus / IK-2
arapara B IpOEKTax 10 MOHUTOPHUHTY. regression analysis, perpeccus

12 Ykaxure HHCTPYMEHT aHalin3a HHGopMaluu B Pandas / pandas, manniac [1K-2
nuccienoBanusx ML keficos.

13 VYxkaxute craHgaptT oQOopMIEHHS Hay4dHO- IEEE / ieee, aiiTpurui-u IK-3
TEXHUIECKUX 0T9eTOB 1Mo ML System Design.
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14 VYkaxute Croco0 crpykrypupoBanus | Mind map / mind map, kapra I1K-3
pe3ynbpTaTtoB B Ipe3eHTanusax no ML yma
WUHTEPBBIO.

15 YKaXUTe ONBIT MOATOTOBKU MyOJIMKAIMNA TI0 ArXiv / arxiv, apkcuB [1K-3
pa3bopy ML keiicos.

16 VYxkaxure QopMar myONHMKaUK —HAYYHBIX PDF / pdf, nu-nu-a¢ IK-3
MarepuasioB B ML.

17 VKaXuTe MPUHIMIT YIPABICHUS MPOCKTaMHU B Scrum / scrum, ckpam I1K-8
ML System Design.

18 VkaxuTe  CcTaHgapT JIsi  OpraHHU3alud PMBOK / pmbok, mm60x IK-8
MPOEKTHOU AeATENbHOCTA B ML npuiioxxeHusx.

19 VKakuTe ONBIT IIAHAPOBAHWSA 33134 B Gantt chart / gantt chart, I1K-8
MpOeKTax Mo MacmradupoBaHuo ML. Auarpamma raita

20 VKaKUTe HMHCTPYMEHT  KOOpPIHWHAIMK B Trello / trello, Tpemnio I1K-8
MPOEKTHOM padoTe mo ML.
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