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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

N3yuenne nucuuniaunsl (Moayns) «lIpoexktupoBanue cucreM MamuHHOTO o0ydenus (ML
System Design)» no3BouisieT co31aBaTh MHTETPUPOBAHHBIC PELICHUS, 00ECIICUNBAIOIIIE BEICOKYIO
IIPOU3BOJUTENIBHOCTh U YCTOMYMBOCTh MOJEIEH B pealbHbIX YCioBHAX. Kpome Toro, 3Hanue
INPOCKTHPOBAHUS CUCTEM MAIIMHHOTO OOYYEHHs CIIOCOOCTBYET ONTHMH3AIMU PECYPCOB U
YCKOpsIET BHEIPEHHE MHHOBALMI B Pa3JIMUHBIX cepax.

Heab wu3ydyeHusi JUCHUIUIMHBI (MOAYJIS). OCBOCHHME TPHUHIIMIIOB MW METOJOB
poeKTUpOBaHUs d(HPEKTUBHBIX, MACIITAOUPYEMBIX U HAJICIKHBIX CHCTEM MAITMHHOTO 00y4YeHUS
JUTSL pEIICHUS MPAKTHYECKUX 3a/1a4.

3agauu u3y4eHus JUCIHUNIUHBI (MOTYJIfA):

— W3YYHTh TOAXOIbl K TPEABAPUTEIHHOMY aHAIM3y OW3HEC-TPOIECCOB st
OTpeIeNICHUs 11eJIECO00PA3HOCTH NMPUMEHEHHUs MAIIMHHOTO OOYYeHHs B IPOEKTax
KOMITaHUH,

— OCBOUTBH TIOCJIEJIOBATEIBHOCTh JTAllOB CO3/IaHUS W Pa3BEPTHIBAHUS MOJIEICH
MAaIIMHHOTO O0y4YeHHSs, OT KOHILIENTYAIN3allMH JI0 UHTErPallii B IPOU3BOACTBO;

— HayuduThCsl pa3palaTblBaTh ApXUTEKTypHBIC pEIIeHUs Ui CHCTEM MAIIMHHOTO
oOyueHHsl, BKIIOYas KOMIIOHEHTBI JJs1 OOpaOOTKM JaHHBIX U BBIMOJHEHUS
NpeACKa3aHui;

— Ppa3BUTh YMEHHUS B OIICHKE MOTEHIMAIBLHOTO BO3JCHCTBUSA MAIIMHHOTO 00y4eHus Ha
Ou3Hec-TI0Ka3aTeIu U ONTHMU3AIIUI0 PECYPCOB;

— NIPAaKTUKOBATh TEXHUKH OOECIICUeHUs] CTAaOWMIBLHOM pabOThl M aJanTallid CHCTEM
MAIIMHHOTO OOYUYEHHS B YCIOBUSIX PEAIbHOM IKCILTyaTallUH.

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00y4AIOMIUIICS 10JI2KEeH

3HaAMb:

— 7Sl KaKMX 337124 MPUMEHSIFOTCS METObl MAIIIMHHOTO O0YyUeHUsI B KOMITAHUSAX U KaK
MIPOBOAMTH MPEIBAPUTENBHBIN aHATU3 AJIs OLIEHKH HEOOXOAUMOCTH MX BHEAPEHUS,

— OCHOBHbBIE KOMIIOHEHTBI aPXUTEKTYPhI CHCTEM MAalTHHHOTO 00Yy4eHUS;

— JTambl )KU3HEHHOTO IMKJIa MOJIEeH MAIIMHHOTO O0yYeHHUS,

— cnoco0bI o1leHKH 3¢ (deKTa OT PEIICHH Ha OCHOBE MAallTMHHOTO O0Y4YEeHHUS;

— MPUHIUIB MOATOTOBKH TMPOTPAMMHOIO KOJa W MoJeled K MPOMBIIIJICHHON
SKCIUTyaTaIu,

— MeToAbl HAOMIOACHHWS W KOHTPOJNS pabOThl CHUCTEM MAIIMHHOTO OOyuYeHHus B
MIPOMBIIIICHHOM SKCIUTyaTaIllu;

— TPUHIUIIEI 00ecTeueHns MacIITadUuPyeMOCTH M HAJ€KHOCTH CUCTEM MAIIMHHOTO
00yJeHUsI.

ymemv:

— (dopMynupoBaTh TEXHUYECKYIO TIOCTAHOBKY 3aJaud MAalIUHHOTO OOy4YeHHs,
BBIOMPATH MMOKA3aTEIN KauyecTBa U 0a30BOE pelleHre sl CPDAaBHEHHUS,

— pa3pabaTbiBaTh KOHIIEMIIUIO CHCTEMBl MAIIMHHOTO OOYYEHMsI C YYETOM Iieyied
OpraHU3alMu U CYIIECTBYIOIUX OTPaHUYCHHI,

— pa3pabarbiBaTh MPOEKT PEIICHUS Ha OCHOBE MAIIMHHOTO OOy4YeHHUs, BKJIOYas
GbyHKIIMOHATBHBIC TPEOOBAHUS U TIJIAH PEATU3AIINH;

— TMPOEKTUPOBATH APXUTEKTYPY CUCTEM MAIIMHHOTO O0YUEHHsI, BKITFOYast KOMITOHEHTBI
JUTst 00pabOTKH JaHHBIX, 00YUECHUS MOJIETIEH U MOIy4YeHUs TPOTHO30B;
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— OLIEHUBATh SKOHOMUYECKUH 3P PEKT OT BHEAPEHUS IMPOEKTa Ha OCHOBE MAITMHHOTO

o0yJeHus;
— ¢opmynupoBath TpeOOBaHHS K HWHOPACTPYKType ¢ Y4YETOM HArpy3ku U
MacITabMpOBaHHUS.
é1a0ems:

— HAaBBIKOM IPOEKTHPOBAHUS CHCTEM MAaIIMHHOTO OO0YYeHHs, OpPUCHTUPOBAHHBIX HA
PCIICHUC TPUKIIAAHBIX 3aaa4 OpraHu3anuu, ¢ y4H€¢TOM TCXHUYCCKUX OFpaHI/I‘-IeHI/Iﬁ u
YCIIOBHH KCILTyaTaIiH;

— HaBBIKOM pPa3pabOTKM KOHLENIHMH ¥ apXWUTEKTYpHBIX pPEIICHUH s CHCTEM
MAalIMHHOI'O O6y‘ICHI/I$I B YCJIOBUAX OI'PaAaHUYCHHOT'O BPpCMCHHU U HCTIOJIHOTBI JAHHBIX,

— HAaBBIKOM OIIEHKHM NPAaKTHYECKOH MPUMEHUMOCTH U )KU3HECIIOCOOHOCTH PEeIIeHH Ha
OCHOBE MAaIIMHHOTO O0yUYCHHS.
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2. Temaruueckmii njian

Ne TpynoeMkocTb, akageMUYecKHe YaChl
n/n HauMeHoBaHHUe Ounas gpopma TRY .
pasjea JUCHUILITHHBI (MOIYJIs) AyauropHast CamocrosiTe S::T):)zz
pabota Kountpoas JbHast
Terunn paora ycneBaeMoCTH)
1 OCHOBBI POEKTUPOBAHUS CHCTEM 15 78 Jomarnrane
MAaIIIMHHOTO O0YYCHHUS 3aJlaHus
2 IIpakTHka Ha peadbHBIX Kelcax 15 78 JomarnrHue
3a]JaHus
3auem c ouenkoil 4
Hmozo: 30 4 156
Oovem oucyunaunst (Modyns) (6 ax. u.) 190
Oo6vem oucyunaunst (Mooyns) (6 3au. eo.) 5
3. CopaepxxaHue TUCHUILIMHBI (MOIYJI5)
Neni/m HaunMenoBanue pazgesa Coneprxanue THCHUILIAHBI (MOIYJIf) MO TeMaM
JAUCUHMIJIMHBI (MOTYJIs1)
1 OCHOBBI IPOEKTHUPOBAHUS CUCTEM BBenenue B mpoeKTHPOBAaHUE CUCTEM MAIIMHHOTO 00y4YeHUs. THIbI

MAaIIMHHOTO O0YYeHHS 3a/1a4 MalTUHHOTO O0y4YeHHs B OM3HECe

ITocTraHoBKa 3a7a4, B3aUMOJICHCTBHE C 3aKa3uMKaMH, BBIOOD
MoKa3arenell KauecTBa U OICHKA PAKTHUSCKON IIEHHOCTH PELICHUS
DKcIepuMeHTaNbHAs MPOBEPKA PEIICHU: KaKk N3MEPUTh BIIHSIHUAE
MOJIETY Ha OM3HEC-TIOKA3aTeNN

MeTo10510THsI MAIIMHHOTO 00YUYEHHS: BHIOOP aJIrTOPUTMOB, OA30BbIC
pEIIeHus JIJIsl CPaBHEHUS, TPOBEPKA KA4eCTBA Ha UCTOPUUECKUX
IaHHBIX

BbIcOKOypOBHEBast apXUTEKTypa PEIICHUI HA OCHOBE MAIIMHHOTO
0o0yueHus

[TpoekTrpoBaHe HHPOPMAIIMOHHBIX CHCTEM C HCIOJIb30BAHHUEM
MAIIMHHOTO 00yUYeHUS

Habmonenue 3a paboToii cucTeMbl, o0ecTieueHIe
MacITabUPyeMOCTH U HaJIS)KHOCTH

PexoMeHmaTenbHbIE CUCTEMBI

2 [MpakTHka Ha pealbHBIX Kehcax ITonckoBEIE CUCTEMBI

WHTesnnekTyanbHbIe TOMOIIHUKA Ha OCHOBE OOJBIINX S3BIKOBBIX
Mopesei

ITporHo3upoBaHue crpoca

HepCOHaHI/ISI/IpOBaHHBIe MapKeTI/IHI‘OBBIe paCCBIJ'[KI/I n HpennomeHm{
[TpuMeHeHNEe MAIIMHHOTO 00yUeHHs B HH()OPMAI[MOHHOM
0e30MmacHOCTH

IToaroroBka K codeceI0BAHMAM IO TPOEKTUPOBAHUIO CHCTEM

MAalIMHHOI'O O6y‘-ICHI/I$I
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4, YyeOHO-MeTOaUYECKOE O0ecImeyeHne

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii crnymareiab B TEYEHHE BCETO MEPHOAA OOYYEHHUsS IMOJIyYaeT WHAWBUIAYaJIbHBINA
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM U3 000l TOYKH, TJe eCTh MOJKIIOYeHUE K ceTH MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CaymarensM obecriedeH yJaleHHBIH JOCTYIl K COBPEMEHHBIM MPO(heCCHOHAILHBIM 0a3aM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnognas numepamypa:

1. Ilmaronos, A. B. MamunHoe oO0y4enue : yueOHuK 1 By30B / A. B. [InmaronoB. — 2-¢
u3n. — Mocksa : MI3narensctBo FOpaiit, 2026. — 78 ¢. — (Bricmiee obpa3zoBanue). — ISBN 978-
5-534-22200-5. — Tekct : anexTponHbi // OOpazoBarenbHas miatdopma FOpaiit [caift]. —
URL: https://urait.ru/bcode/600893.

2. Puyapnc, M. ®dynnaMeHTanbHBIA MOAXOJA K MPOTPAaMMHON apXHUTEKType: MaTTepPHBI,
CBOIICTBa, MPOBEPEHHBIE METOIBI : MPaKTHUECKOe pykoBoacTBO / M. Puuapac, H. @opa. - CaHkr-
[TetepOypr : [Tutep, 2023. - 448 c. - (Cepus «lns npodeccuonanony). - ISBN 978-5-4461-1842-
7. - Tekcr : anexktponnbiit. - URL: https://znanium.ru/catalog/product/2122895.

Jononnumenvnan r1umepamypa:

1. I'puropses, A. MamunaHoe oOyuenue. [lopTdonano peabHbIX MPOEKTOB : MPAKTUYECKOE
pyxoBoacTBo / A. I'puropses. - Cankt-IlerepOypr : IIutep, 2023. - 496 c. - (Cepus «bubauorexa
nporpammucta»). - ISBN  978-5-4461-1978-3. - Tekcr : onektpoHssii. - URL:
https://znanium.com/catalog/product/2123375.

5. MarepuajibHO-TeXHHYeCKoe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JIeMCTBYIOIMM MTPOTHBOIIOKAPHBIM MpPaBUJIaM U HOPMaM U 00ecIieurBarolei poBeieHNe Beex
BHUJIOB JUCUUIIMHAPDHOM M MEXAUCIUIUIMHAPHON MOATOTOBKH, MPAKTUYECKOW M HAY4YHO-
MCCJIEI0BATENECKOM paboT 00yUaIOMUXCsl, TIPETYCMOTPEHHBIX YIECOHBIM IIJTAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THWIA, 3aHATHH CEeMUHApCKOro (MPakTUYECKOro) THIA, TPYIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl M MOMEIIEHUS I XpaHEHUS U MPO(UITAKTUIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IloMemeHnss yKOMIJIEKTOBAaHbI CIIEIUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne AucumInHbl (MOIyIs ) 00eCTieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMU KaJIbKYJISTOPAMU;
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— CHeUaIn3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

[TomereHus U1 CaMOCTOATEIBHOM pabOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUISL MCTIONIb30BaHMs MHBAJIUIAMH M JIMLIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHusepcurera.

OOyuarmumcsi MpeaoCcTaBiIseTcss AOCTyn (B TOM 4YHCIE YAQJICHHBIA) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(decCHOHAIbHBIM 0a3zaM
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanue nopraia CcebLika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubmoreka
2. | baza mansbix as I T-crienuanucTon https://habr.com
3. | ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccuiickoit @enepariim

5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/
6. | Mudopmanmonnas cucrema "Exannoe okHo nocrymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTIINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
WH(OPMaIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpansiemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
Bpaysepsbr:
SAunexc.bpayzep OTEYECTBEHHOE cBOOOJTHO pacTpoCTpaHsIeMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHUA:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JIMIIEH3HOHHOE
TeXstudio 3apyOexHOoe CBOOOJTHO PACIIPOCTPAHAEMOE
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe

IIporpamMmmHoe obecnieyeHne VIS IVIAHNPOBAHMUSA M YUeTa BpeMEHM:

Toggle app ‘ 3apyOeKHOe ‘ CBOOOHO PaCIPOCTPAHAECMOE
CucreMbl YIPaBJIEHUS IPOEKTAMM:
Microsoft Imagine (Project) | sapy6esroe | muuensuonnoe

DNEeKTPOHHBIA JOKYMEHT


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/

CucreMbl ynpapjeHusi 6a3aMu JaHHbIX:

Microsoft Imagine (SQL Server) | 3apyOexHoe JULEH3UOHHOE

Cucrembl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for 3apy0exHOe JIMIEH3HOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMbI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLIEH3UOHHOE

MpaBoOBasi CUCTEMa

CpencrBa aHTHBHPYCHOI#i 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIUIEH3HOHHOE

ousneca CranmapTHeIid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOexHOe CBOOO/THO PACTIPOCTPAHICMOE
Bash (Unix shell) 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOoe CBOOO/THO PACIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
IMakeTsl NPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucremsl ynpasJieHusi 0udaunorpadguyeckoii nuHpopmanmeii:

Zotero ‘ 3apyOeKHOE CBOOOIHO PacCIpOCTPaHAEMOE
CepaBuchl U Ci1y:KObI:

Bind 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE

6. MeToauuyecKHe U OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B nponecce uzydenus aucuuruivHbel (Monynst) «IIpoekTupoBaHME CHCTEM MAIIMHHOTO
oOyuenust (ML System Design)» B paMkax TEKyLIEro KOHTPOJS YCIIEBAEMOCTU HCHOJIb3YIOTCS
Takue BUIBI yueOHOH paboThl, Kak JEKIMM, JOMAIIHUE 33aJaHMsl, a TAKXKEe Pa3IUYHbIC BHJIbI
CaMOCTOSITENIbHOW paboThl 00ydaromMXcsl 1O 3aJaHMI0 IPENojaBaTels, HaIpaBICHHBIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHHe  MPaKTHYEeCKHX
npoecCuOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNUE NHULIUATHB.

Jlekyuss — cHUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIyeTCS BECTH KOHCIIEKT JICKIWA: KPaTKO W CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOAMMO OTMETHUTH BOMPOCHI WM MaTepHalbl, KOTOpHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATHCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 337aTh €ro
IPEMNo/IaBaTeso0 Ha KOHCYJIBTAI[MH UM BO BPEMsI CEMUHAPCKOTO (IPAKTUYECKOT0) 3aHATHSI.

Jomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.
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[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exarb NEperpy3kd U Jiydlle yCBOUTh MaTepuan. Vcrnonb3oBaTh pa3ivyuHble MCTOYHUKU
uH(OpMaLIKK, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

bonycnvie 6annbi — 3TO OLEHKH, KOTOPBIE CIIyIIATEIIM MOTYT IMOJYYUTh 32 BBITOJHEHHE
JOTIOTHUTEIIBHBIX 33/1aHUH.

@®opmar OOHYCHBIX OayUIOB MO3BOJIAET CIYIIATEISM YIYYIIATH OOUIYIO OICHKY IIO
JTUCIUILIMHE (MOAYJII0) U CTUMYIIUPYET YriIyOJIeHHOE U3ydYeHHe MaTepuaa.

Camocmosmenvnaa paboma — paboTa ciylaTenaei, HampaBieHHas Ha YIIyOJeHHOe
U3y4eHHE OTJCIIBHBIX TEM M BOIPOCOB YUeOHOW JUCIUIUIMHBI (MOIYIIS).

B  mpomecce  camocTosiTenbHOM — paOOThl  CAyHIATEIM  B3aWMOJCHCTBYIOT — C
PCKOMCHAOBAHHBIMU MaT€puajaMu I[IPpU MHUHHMAJIBHOM Y4YaCTHU MPCHOJaBaTCIIsd. BaI[aLII/I
CIIyIIaTeNs BKIIOYAOT paboTy ¢ KOHCIIEKTaMH JISKIUH (00paboTKa TeKcTa), HOBTOPHOE H3yUCHUE
y4eOHBIX MaTepHajIOB IUIAHOB U TE3UCOB OTBETOB, U3yUEHHUE JIOTIOJIHUTENILHBIX TE€M, BBIIIOJIHEHUE
y4eOHO-UCCIIEI0BATENIbCKUX 3a/laHUM U Ipyroe.

CucremMa OleHMBAHUSA Pe3y/IbTATOB 00y4YeHMS N0 JUCHUIIMHE (MOAYJII0)

OneHuBaHue ypoOBHS Y4YEOHBIX JOCTHKEHHHM 0Oydarolmuxcsl Mo AUCHUIUIMHE (MOIYIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
3auema c OYeHKoIl.

JIns OueHMBAHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUH
UCTIONb3YyeTCsl JiecaTuOaulbHas IIKaja OLIEHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHOMN
NATHOANIIBHOM LIKAIOH CiIeIylonM 00pa3oM, eciii HHOE He yKa3aHo B cuiiadyce JUCHUIUINHBL

HecaTudannbHas IaTudannbHas O0mas xapakTepuCTHKA pe3yJbTaTa 00y4eHus! 1o
OLleHKA OLleHKA AUCHHUILINHE (MOAY.II0)

10 OTtnuyHo CnymaTenL IIOJITHOCTBIO BJIagecCT 3HaHUAMU,

9 OTIUYHO W3IIOKEHHBIMU B pabodell mporpamme, u TIyOOKO

OTIHYHO OCMBICIISICT JUCIUILUTUHY (MOYJh). OH CaMOCTOSITEIEHO U
JIOTUYECKH TIOCJIEIOBATEIbHO OTBEYAaeT Ha BCE BOMPOCHI,
aKIIEHTUPYs BHUMaHHE Ha Haubojee BaXHOM. YMeEeT
aHAM3UPOBATb, CpaBHHBATB, KIJIACCU(UIPOBATD,
00001maTh, KOHKPETU3UPOBAaTh W CHUCTEMATH3HPOBATH
M3YYCHHBIA MaTepHall, BBIICISAS KIIOYEBHIE MOMEHTHI U
yCTaHABIMBas MPUYUHHO-CIECICTBEHHbIE CBS3U. YeTKo
(GopMyJIUpYeT  OTBEThI, YBEPEHHO  HMHTEPIPETHUPYET
pe3yibTaThl aHAM30B U APYTHX HUCCIEIOBAHMH, a TaKKe
pemiaet cioxHsle 3anayd. CiaymaTenb XOpOIIo 3HAKOM C
METOIaMH HCCIIC/IOBAHMS, HEOO0XO0IMMBIMHU JUIST
MPaKTUYECKON  JIeATEIBbHOCTH, M YMEET CBSI3bIBaTh
TEOPETHUECKHUE AaCHEeKThl JUCIHMIUIAHBI (MOIYNII) ¢
MPaKTUYIECKUMH 3a/Ia4aMHu.

7 XOpOH_IO CHymaTeJ'H: 06naﬂaeT SHAaHUAMU IIpeaMETa IIOYTU B
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JecaTndaibHan
OIleHKA

IIaTnoananLHas
OILICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHHusl 1o
JUCHMIIMHE (MOTYJIIO)

6

Xoporo

MOJIHOM 00beMe paboueli MPOrpaMMBbI 1 CAMOCTOSTENIBHO,
JIOTHYECKH ITOCJIEI0BATEIHHO K BCECTOPOHHE OTBEYAET HA
BCE BOIPOCHI, AaKIEHTHPYS BHUMAaHHE Ha HauOoJee
3HaYUMBIX MOMeHTax. OH yMeeT aHaJIM3UupOBaTh,

0000111aTh,

KOHKPETHU3NUPOBATL M CUCTCMATU3UPOBATH H3y‘leHHLII>'I

CpaBHHBATb, KJIacCU(HUIUPOBATB,

Mar€puall, BBIICIAA €r0  KIIOYEBBIC aCIICKTbl U

yCTaHaBIIUBAas MIPUYMHHO-CIIEJICTBEHHbIE CBSI3U.
®opMyIHpPyeT CBOU OTBETHI, YBEPEHHO MHTEPIPETUPYET
pe3yibTaThl aHAJIM30B U APYTHX UCCIEIOBAHUH, a TAKKe
pelaeT CIOXKHBIE CUTYallMOHHBIE 3amauu. CrymiaTens
XOpOIIO  3HAKOM  C

HEOOXOJUMBIMHU JUISI TIPAKTHYCCKOW JEATEIBHOCTH, U

METOAaMHM  MCCJIEIOBaHU,

YMEET CBA3BIBATH TCOPCTHYCCKHUE ACIICKTHI MpEIMETa C
IMPaKTUICCKUMU 3aJa49aMU.

Y 10BIETBOPUTENBHO

Cnymarens oOmagaer 0a30BBIMH  3HAHUSMH  I10

Y 10BIETBOPUTENBHO

JTUCIHUIITNHE (MOJYJI0), HO UCIIBITHIBAET TPYAHOCTH TPU
CaMOCTOATENIBHBIX OTBETAaX M HCIOJB3YET HETOYHBIE
¢dopmynupoBku. B Xone 0TBETOB OH JIOMTyCKaeT OMIMOKH,
Kacarolmuecss CyTH BompocoB. Cnymarens crnocobeH
pelaTh TOJBKO CaMble IPOCTHIE 3a1a4d U BIAJEET JIUIIb
MUHHMAJIBHBIM HA0OPOM METOJIOB UCCIIEIOBAHUSI.

He cnan

Cnymarens He OBJIANEN O00s3aTebHBIM MHHUMYMOM

He cnan

3HAaHUH 10 MpeaAMETy U HE MOXKET OTBETUTH Ha BOIIPOCHI,

He cnaun

Jaxe C€CJIM MNIpernoAaBaTciib 3aJacT AOIMOJHUTCIbHBIC

HaBOJISIIIINE BOIIPOCHI.

Hucnunnuna (Moayne) «lIpoektupoBanue cuctem MammHHOro oOyueHusi (ML System

Design)» olieHUBaETCsI CIEAYIOIIUM 00pa3oM:

AKTHBHOCTDH Bec | KoanuecTBoO Onucanne
Jlomamruwue 3aganus | 90% 10 Ha6op 3anad o remam Henenn
3ayeT ¢ OLEHKOU 10% 1 [TucemeHHast niw ycTHas paboTa HaJll 3aJJaHIEM,

HaIpaBJICHHBIM Ha ITPOBEPKY MOJYYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIUILTHHE (MOYJITIO)

B pamkax u3ydeHus IUCHUIUIMHBI (MOAYJIS) BOZMOXKHO MOJTydyeHUuEe OOHYCHBIX OalljIoB.

®opmyJia pacyéra UTOroBOM OLEHKM MO AucuumanHe (Moaynaw) «IllpoexTupoBanue
cucreM MammHHOro odyuenusi (ML System Design)»: «0,9 x cpenHee 3a qOMaIIHUE 33 aHHS
+ 0,1 X 3ader ¢ OI[EHKOW».
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Texkyuuii KOHTPOJIb yCIIeBAEMOCTH 00y4aKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jlomamnee 3aganue 1.

3amanue:
Ha ocHoBe npeioskeHHOTO OU3HEC-Keiica (HampuMep, CHIKCHHE OTTOKa, POCT KOHBEPCHH,
ONTUMMU3ALHUS TIOTUCTHKH):
1. Onucaths 6u3Hec-TIpoOIEMy U OTpaHUYCHUS.
2. TlepeBectu e€ B ML-ocTaHOBKY (THII 3a/1a4u, target, IpU3HAKK).
3. Ompenenuth oddraiiH-METPUKH U OU3HEC-METPUKH.
4. TlpemioxxuTh Oei3NaiiH 1 KPUTEPUH ycIiexa.
5. CnpoektupoBaTth A/B-tect (runoresa, Tu3aiiH, JUIMTEILHOCTD, PUCKH).

JlomamHee 3aganue 2.

3aganue:
Jns BeiOpanHoit ML-3agauu cipoextupoBath high-level apxutextypy pemieHus:
1. VicTouHnKH U XpaHEHHE JaHHBIX.
2. OOyuaromuii manIiaifH u mepeooydyeHue.
3. Batch u/unm real-time uadepenc.
4. JlormpoBanue n monutopuHr (data drift, prediction drift, busnec-meTpukn).
5. MacmrabupoBaHue U OTKa30yCTOHYUBOCTb.
6. [MoTeHIMaTbHBIC TEXHUYECKHE U TIPOTYKTOBBIC PUCKH.

Jomaminee 3axanue 3.

Br16path oiuH kelic:
e PEKOMEH/IaTEeNIbHBIC CHCTEMBI
e TIOWCK
e LLM-accucrent
e IIPOTHO3 Crpoca
e IIPOMO-PACCHIIKU
o ML B unpopmMannoHHO# 6e30MacHOCTH
3ananmne:
1. ChopmynupoBats npobiieMy U LENEBYIO METPUKY.
2. Onpenenuth Tin ML-3a1a4n.
3. Ommcatp JaHHBIE U CTPATETHIO UX cOopa.
4. TlpemioXuTh HECKOJIBKO MOJENbHBIX MOJAXO0J0B (Oei3naiiH + NpOABHUHYTHIN
BapUaHT).
5. CnpoektupoBarts high-level apxurextypy.
6. OnpenenuTs criocod OLEHKH KayecTBa JI0 U TOCIe BHEAPEHHUS.

Jdomamnee 3ananue 4.

Caymiarenp mojiydaeT HOBBIH Keiic B opmare mock-MHTEPBbIO.
Heob6xoaumo:
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1. CtpyktypupoBath 00CyX1eHHE (yTOUHEHNE TPEOOBAHM, OTPAaHUYCHNS).
2. Ilpennoxuts ML-dopmanuzanuro.

3. OmpenenuTh METPHUKH.

4. CrpoeKTHpoBaTh apXUTEKTYpPY.

5. [Ipogymars MacmTabupoBaHNEe U MOHUTOPHHT.
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