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1. Kparkas xapakTepucTHKA JHCHUILINHBI (MOAYJIs1)

Pabouas mporpamma naucuuiuiMHbl (Moayns) «lIpoexkTupoBaHHME CHUCTEM MAalIMHHOIO
ob0yuenus (ML System Design)» cocTaBiieHa B COOTBETCTBHH C (peiepalibHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO OOpa30BaHHs — MAarucTpatrypa IO HalpaBICHUIO
02.04.01 MaremaTuka ¥ KOMIbIOTEpHBIC HayKu, podmib [Ipukiagnoe MammHHOE OOy4YEeHHE U
MHTEJJICKTYyaJIbHbIE CHUCTEMBI, YTBEPXKIACHHBIH MpPUKa3oM MHHHCTEPCTBA HAYKH U BBICHIETO
obpazoBanus Poccuiickoit @eaepannu Ne 810 ot 23.08.2017 rona.

Uzyuenue nucuuriauasl (Moaynsi) «IIpoexkTupoBanue cucteM MamuHHOTO oO0ydyenust (ML
System Design)» mo3BouisieT co3aBaTh MHTETPUPOBAHHBIC PELICHUS, 00ECIICUNBAIOIIIE BEICOKYIO
IPOM3BOUTENHFHOCTh M YCTOMUMBOCTh MOJENEH B peasibHBIX ycioBUsX. Kpome Toro, 3HaHue
INPOCKTHPOBAHUS CUCTEM MAIIMHHOTO OOYYeHHs CIIOCOOCTBYET ONTHMH3AIMU PECYPCOB U
YCKOpSIET BHEIPEHUE MHHOBAIIHMIA B Pa3IMUHBIX cepax.

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

Hacrosmas nucuumninnaa (MOAysb) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructpatypsl mo HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
[TpuknanHoe MamMHHOE OOyUY€HUE U MHTEIUICKTYyalbHbIE CHCTEMBl U BXOAMUT B 00SI3aTEIBbHYIO
yactb bioka 1.

Jucuummna (MOysb) M3ydaeTcst Ha 2 Kypce B 4 ceMecTpe.

Henp wu3yyeHuss AMCUMIUIMHBI (MOAYJS): OCBOCHHE MPUHIMIIOB U METOJOB
POCKTHPOBAHUS FPPEKTUBHBIX, MACIITAOUPYEMBIX U HAJCKHBIX CHCTEM MAIIMHHOTO O0Y4YeHUS
JUISL pEeLLIEHUs MPAKTUYECKUX 3a/1au.

3agaun n3y4eHus: IMCHUILIHHBI (MOAYJISA):

— U3YYUThb TOJAXOAbI K MPEABAPUTEIILHOMY aHAIN3y OW3HEC-POLECCOB IS
OIpeJIeTICHUs 11eJIeCO00Pa3sHOCTH MPUMEHEHHsI MAIIMHHOTO OOYYeHHs B NPOEKTaxX
KOMIIaHHUH,

— OCBOWTBH IIOCJIEZIOBAaTEIbHOCTD 3TallOB CO3JaHUS W Pa3BEPTHIBAHUS MOJENEH
MAaIlIMHHOTO O0y4YeHHs, OT KOHLIENTYaJIN3aL1H 10 UHTErpalliy B IPOU3BOACTBO;

— HAyuuThCs pa3palaThiBaTh ApXUTEKTypHBIC pEIIeHUs I CHCTEM MAIIMHHOTO
oOyuyeHMsl, BKJIIOYass KOMIIOHEHTbl JJsi OOpaOOTKM JaHHBIX U BBINOJIHEHUS
MpeACKa3aHui;

— Pa3BUTh YMEHUS B OLICHKE NMOTEHIMATBHOTO BO3JEHCTBHUS MAIIMHHOTO 00y4eHHs Ha
OM3HeC-TIOKa3aTeNu U ONTUMU3ALINIIO0 PECYPCOB;

— TPAKTUKOBATh TEXHUKH OOECTeueHHUs] CTaOWMIBLHOM pabOThl M aJamnTallid CHCTEM
MAaIIMHHOTO O0YYEeHHS B YCIOBUSAX peabHON SKCILTyaTaluH.

B pe3yabTare 0cBOCHUS IUCHUILIAHBI (MOYJIfA) 00YYAKOIUMIACS TOJI5KEH :

3Hamb:

— ISl KaKMX 3aj7]a4 IPUMEHSIFOTCS. METObl MAaIlIMHHOTO OOYyUeHUsI B KOMITAHUSAX U KaK
MIPOBOAMTH MPEIBAPUTENBHBIN aHATN3 AJI OLIEHKH HEOOXOAUMOCTH UX BHEAPEHUS;

— OCHOBHbIE KOMIIOHEHTBI apXUTEKTYpPbl CHCTEM MAalIMHHOTO 00Yy4EHNS;

— JTarbl )KU3HEHHOT'0 IIMKJIa MO/IeIel MAIllIMHHOTO O0yYEeHHUS;

— cnocoObl OIIeHKH 3¢ deKTa OT pelIeHH Ha OCHOBE MAllIMHHOTO O0Y4EHUs;
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NPUHIUIBL  TIOATOTOBKM TPOTPAMMHOTO KOJa W MOJENeHd K MPOMBIIUICHHON
IKCIUTyaTaluH;

METO/Abl HAONIOJACHUS M KOHTPOJSI PAa0OThI CHCTEM MAIIMHHOTO OOYYEHHUs B
NPOMBIIIJICHHOM KCIUTyaTalu;

NPUHIUIBL 00ECTICYCHHS MaCIITAOUPYEMOCTH M HAJIE)KHOCTH CHUCTEM MAITHHHOTO
00y4eHUsI.

ymembp:

(GopMynUpoBaTh TEXHUYECKYIO IIOCTAHOBKY 3aJjaud MAIIMHHOIO O0O0yueHwus,
BBIOMPATH MOKA3aTeNN KauecTBa U 0a30BO€ pelIeHUe I CPaBHEHMUS,
pa3pabaThiBaTh KOHIIETIMIO CHCTEMbl MAIIMHHOTO OOYUYeHHMsS C YYeTOM Ieleit
OpraHM3al1H U CYLECTBYIOIIMX OrpaHUYEHUN,

pa3pabaTbiBaTh MPOEKT pEIICHHs HAa OCHOBE MAIIMHHOTO OOYYEHHs, BKIIOYAs
(byHKLIMOHAIbHBIE TPEOOBAHUS U IIJIaH pealu3alluy;

IIPOEKTUPOBATh APXUTEKTYPY CUCTEM MAILIMHHOI'O 00Y4YEeHMsI, BKIIIOUYasi KOMIOHEHTHI
U1 00pabOTKU JaHHBIX, 00yueHHs MOJIEIEeH U MOJIyuyeHHs! IPOrHO30B,;

OLIEHUBATh 3KOHOMUYECKUN 3(PPEKT OT BHEIPEHUS IPOEKTa HA OCHOBE MAIlIMHHOI'O
oOyueHus;

dopmynupoBaTh TpeOOBaHMS K MH(pACTpyKType C Y4eTOM Harpysku H
MacIITaOMpOBaHUS.

énaoemsp:

HaBBIKOM MPOEKTHUPOBAHUS CUCTEM MALIMHHOIO OOy4YeHMs, OPUEHTHPOBAHHBIX Ha
PCIICHUE NPUKIIAJHBIX 3a/la4 OpraHu3aiu, ¢ yd€TOM TCXHUYCCKUX OFpaHI/I‘-IeHI/Iﬁ u
YCIOBUH AKCIUTyaTalllH;

HaBBIKOM DPa3pabOTKU KOHLENUUH U apXUTEKTYpHBIX pEUIeHUH Uil CUCTEM
MAallIMHHOI'O O6y‘I€HI/I$I B YCJIOBUAX OI'PAHUYCHHOTO BPEMCHHU U HECTIOJIHOTHI JAaHHBIX,
HAaBBIKOM OII€CHKH npaKTqucxoﬁ MMPUMEHUMOCTHU U JKU3HECIIOCOOHOCTH peHIeHI/Iﬁ Ha
OCHOBE MAIIMHHOTO O0yUYEHUS.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MJIAHUPYEMBIX
pe3yJibTaTOB 00yUeHHs N0
AucCHHIJINHE (MOIYJIIO)

OIIK-3.

Crioco0eH caMOCTOITEILHO
C03/1aBaTh IIPHUKIIAIHBIC
MpOrpaMMHBIE CPEACTBA Ha
OCHOBE COBPEMEHHBIX
UHGOPMAIHOHHBIX TEXHOJOTHI
U CETEBBIX PECYPCOB, B TOM
YHCJIE OTEYECTBEHHOIO
MIPOU3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHbBIC IPUHITUITHI
MPOTPaMMHUPOBAHUS,
APXUTEKTYPHI IPOTPAMMHOTO
obecrieueHns 1 COBPEMCHHBIE
SI3BIKK TIPOTPAMMHPOBAHMS, &
TaKXe 0COOEHHOCTH
OTCUECTBCHHBIX
HH(POPMAIMOHHBIX TEXHOJIOTUH
U CETEBBIX PECYPCOB

OIIK-3.2.

YmMeeT pa3pabaThiBaTh
MPHKJIIAIHBIC TIPOTPAMMHBIC
Cpe/ICTBa, UCTIOJB3YS
COBPCMCHHBIC MHCTPYMCHTBI U
TEXHOJIOTHH, a TAKIKE
HHTETPUPOBATH UX C CETEBBIMHU
pecypcamu ISl peIieHUst
KOHKPETHBIX 3aj1a4

OIIK-3.3.

HNMeeTt NpakTUYECKUNA OIIBIT
pa3paboTKu MPOTpaMMHBIX
CPEJICTB, UCIIOJIb3YEMBIX MPH
MOCTPOEHUHU MaTEMaTHUYECKUX
MoOJIeJIel B €CTECTBEHHBIX
HayKax

IK-3.

Crioco0eH pelath 3a1a4u
poheCCUOHATBHOMN
JeSITEILHOCTH, (POPMYJTHPOBATH
pe3ynbTar, yBUAETh CIEACTBUS
HOJIy4SHHOTO pe3yJibTara

MK-3.1.

3HaeT OCHOBHBIC HpI/IHHI/IHLI nu
METOAbI peHIeHI/IH 3a1a4
npodecCHOHANTBHON
JIESITEJIbHOCTH, a TAK)KE CIIOCOObI
(dhopmynHupoBaHUS U
MPECTABIICHUS PE3yIbTATOB,
BKJIFOYAs aHAJIN3 IOCIENCTBHMA U
HUX 3HAYUMOCTBH B KOHTCKCTC
MPOESKTA

[K-3.2.

YMeeT NpUMEHATh
MaTeMaTU4eCcKHe U
KOMIIBIOTEPHBIE METOIBI JJIS
peleH:s KOHKPETHBIX 3a/1a4,
($hopMynHMpOBaThH YETKHE U
000CHOBaHHBIE PE3YNbTATHI, &
TaKXe aHAJTM3UPOBATh UX
MOCTIEICTBUSA IS NAIbHEHIITNX
JICUCTBUHN U pElIEHUN

[K-3.3.

HNMeet npakTHUECKHUH OIIBIT B
peueHny npodeccHoHaIbHbBIX
3a/1a4, BKIIIOYas y4yacTue B
MIPOEKTax, I7ie ObUIH OTyYEeHBI
pe3yabTaTsl U
MIPOAHAIA3UPOBAHBI UX
CJIEZICTBUS, YTO CIOCOOCTBOBAJIO
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MIPUHSTHIO 000CHOBaHHBIX
pelieHuit

TK-6.

CrnocobeH pa3padbaTpiBaTh
MpPOrpaMMHOE 00ECTICUECHUE IS
peleHHs TPUKITATHBIX 33734 B
chepe MaIMHHOTO 00YYeHHUs 1
WHTEIUICKTYaIbHBIX CUCTEM

I1K-6.1.

3HaeT OCHOBHBIC SI3BIKH
MIPOrPaMMHUPOBAHUS, METOIbI
pa3pabOTKH IPOTPaMMHOTO
obecneyeHus, a TaKXKe
MIPUHIIUIBI TPOSKTUPOBAHUS U
APXUTEKTYPBI IPOTPAMMHBIX
CHCTEM, IPUMEHSIEMBIX B
MAaIlITHHOM OOYYEeHHH U
WHTEIJICKTYaJIbHBIX CUCTEMaX

I1K-6.2.

YMeeT aHaIu3upOBaTh
MIPUKIIaTHBIC 3a7Ia4H,
pa3pabaThiBaTh AITOPUTMEI H
peaNU30BLIBaTh UX B BHJIC
MIPOTPaAMMHOTO O0CCIICUCHHSI,
HCTIOINB3YS COBPEMEHHBIE
HWHCTPYMCHTBI U TEXHOJIOTUH, a
TaK)Ke TPOBOJUTH TECTHPOBAHNE
Y OTJIAJIKY CO3/IaHHBIX PEIICHUH

[1K-6.3.

HMmeeT npakTUUECKUNA OIBIT
pa3paboTKH MPOrpaMMHOTO
obecrniedeHus B paMKax
peanbHBIX IPOCKTOB, BKIIFOYAs
y4acTHe B KOMaHaX, ¢ ObLIH
YCIICIIHO PeaIr30BaHbl
peIIeHUS JJTsT KOHKPETHBIX
MIPUKJIATHBIX 33]1a4 B chepe
poheCCUOHATBHOMN
JISSITEITBHOCTH
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3. Temaruueckuii njiax

Ne TpyaoeMKocThb, akageMHUYeCKUe YaChI
n/n HauMeHoBaHue Ounas popma TRY .
pasjena IMCHUIUIMHBI (MOIYJIs1) AynutopHast CamocTosiTe S::Z;;ﬁ:
pabora Kountpoas JbHast
Tlexunn paGora ycreBaeMoCTH)
1 OCHOBBI POEKTUPOBAHMS CHCTEM 15 78 Jomarnrane
MAaIIMHHOTO O0Y4YeHHS 3a/laHus
2 IIpakTHka Ha peadbHBIX Kelcax 15 78 Jomarnraue
3a/IaHus
3auem c ouenkoii 4
Hmoco: 30 4 156
Ob6vem oucyuniunsl (Mooyns) (6 ax. u.) 190
Oo0vem oucyunaunsvt (mooyns) (¢ 3au. eo.) 5
4. CopepxxaHue TUCHUILIMHBI (MOIYJI51)
Neni/m HaunMenoBanue pazgesa Coneprxanue TUCHUILIAHBI (MOIYJIfA) O TeMaM
JAUCUHMIJIMHBI (MO1YJIs1)
1 OCHOBBI IPOCKTHUPOBAHUS CUCTEM BBenenue B MpOSKTUPOBAHUE CHCTEM MAIIMHHOTO 00ydeHHs. THIIbI

MAaIIMHHOTO O0YYeHHS 3a/1a4 MalTHHHOTO O0y4YeHHs B OM3HECe

[TocraHOBKa 3324, B3aUMOJICHCTBHE C 3aKa34MKaMHU, BEIOOD
NoKa3aTesel Ka4ecTBa U OlICHKA MPAKTHYECKOW IIEHHOCTH PELICHHS
DKCcIepuMeHTANbHAs MPOBEPKA PEIICHU: KaK N3MEPUTh BIIHSIHUAE
MOJIeNI Ha OW3HEC-TIOKa3aTeNn

MeTo10510THsI MAIIMHHOTO 00YUEHHS: BEIOOP aJITOPUTMOB, Oa30BbIC
pelIeHus /15l CPaBHEHUsI, TIPOBEPKa Ka4eCTBa Ha UCTOPUICCKUX
JaHHBIX

BhIcOKOypOBHEBast apXUTEKTypa PEIICHUH HA OCHOBE MAIIMHHOTO
00yueHus

ITpoekTrpoBaHe HHPOPMAIIMOHHBIX CHCTEM C HCIOJIb30BAHHUEM
MAIIMHHOTO O0yUeHUS

HaGimronenue 3a paboTol cuCcTEMBbI, 00eCIICUeHUE
MacITabUPyeMOCTH U HaJISKHOCTH

PeKOMeHI[aTeJILHBIe CHUCTEMBI

2 IIpakTrKa Ha peasIbHBIX Keicax ITouckoBble cCUCTEMBI

WHTennekTyanbHble TOMOIIHUKA Ha OCHOBE OOJIBIINX SI3BIKOBBIX
MoJenen

IIporao3upoBanue crnpoca

IlepcoHanu3npoBaHHbBIE MAPKETHHIOBBIE PACCHUIKH U IIPEIIOKECHHUS
[MpuMeHeHne MalMHHOTO 00y4YeHNs B MH(POPMAIIMOHHOM
6e3omacHoCTH

IlonroroBka k cobeceT0BaHUAM IO MTPOESKTUPOBAHUIO CHCTEM
MAIIMHHOTO 00yUYeHHS
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
UH()OPMAIIMOHHO-00pa30BaTENIFHON Cpele YHHUBEPCUTETa. OJTH CHUCTEMBI IIPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

Crynentram o0ecriedeH yJalleHHBIH JOCTYIl K COBPEMEHHBIM MpOo(eCcCHOHATBHBIM 0a3am
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHosnas 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. Puuapnc, M. dynnaMeHTanbHBIA MOAXOJ K MPOTPAMMHON apXUTEKType: MaTTepHBI,
CBOIICTBa, MPOBEPEHHBIE METOIBI : MPaKTHUECKOe pykoBoacTBO / M. Puuapac, H. @opa. - CaHkr-
[TetepOypr : [Tutep, 2023. - 448 c. - (Cepus «ns npodeccuonanony). - ISBN 978-5-4461-1842-
7. - Tekcr : anexktponnbiit. - URL: https://znanium.ru/catalog/product/2122895.

Jononnumenvnan r1umepamypa:

1. I'puropseB, A. MammunaHoe oOydenue. [TopTdonaro peanbHBIX TPOSKTOB : 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.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHUBEpCUTET pacrojiaraeT MaTepUaIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroIeil MpoBeieHUe BCeX
BHUJIOB JUCUUIIMHAPDHOM M MEXAUCIUIUIMHAPHON MOATOTOBKH, MPAKTUYECKOW M HAY4YHO-
HCCJIEI0BATENECKOM paboT 00yUaIOMUXCsl, TPEAYCMOTPEHHBIX YUYEOHBIM IJTAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKUMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTallliu, a TaKxKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl M MOMEIIEHUS I XpaHEHUS U MPO(UITAKTUIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

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

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMU KaJIbKYJISTOPAMU;
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https://znanium.ru/catalog/product/2122895
https://znanium.com/catalog/product/2123375

— CHeUaIn3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

[TomereHus U1 CaMOCTOATEIBHOM pabOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUISL MCTIONIb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B  3JCKTPOHHYIO  HH(POPMALMOHHO-O0OpPA30BATEIBHYIO  CPEdy
YHusepcurera.

OOyuaromumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo¢decCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanue nopraia Ccbuika
(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. | basa 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
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

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
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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

7. 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 YCHEBAEMOCTH HUCHOJIb3YIOTCS
Takue BUIBI yueOHOH paboThl, Kak JEKIMM, JOMAIIHUE 33aJaHMsl, a TAKXKEe Pa3IUYHbIC BHJIbI
CaMOCTOSITENIbHOW paboThl 00ydaroluXcs MO 3aJaHHI0 IPENOAABATENs, HAIpPaBICHHbBIE Ha
pa3BUTHE  HABBIKOB  MPO(ECCHOHATBHOM  JIEKCHMKH,  3aKpeIUIeHue  IMPaKTUYECKUX
npoecCuOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNUE NHULIUATHB.

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

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCIIEKT JICKIMA: KPAaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATHCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 337aTh €ro
IPEMNoJIaBaTeso Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMHUHAPCKOTO (IIPAKTUYECKOT0) 3aHATHSL.

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

DNEeKTPOHHBIA JOKYMEHT



[Ipu pabGore Hax [OMAIIHUMHM 33JaHUSIMH Ba)KHO BHUMATEIIbHO O3HAKOMUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exarb NEperpy3kd M Jydlle yCBOUTh Marepuas. lcronb3oBaTh pasivyHblE HUCTOYHHMKHU
uH(OpMaLKK, BKIIOYasi yIeOHUKH U OHJIAWH-PECypCHl, U 0ojee TiTy00oKoro HOHUMaHHS TEMBI.

bonycnvie b6annvl — 3TO OLEHKU, KOTOPHIE CTYACHTHI MOTYT TOJYYHUThH 32 BBIOJHEHHE
JOTIOTHUTEIIBHBIX 33/1aHUH.

@®opmar OOHYCHBIX OaUIOB MO3BOJIIET CTYAEHTaM YIYYIIUTh OOIIYIO OIICHKY IO
JTUCIUILIMHE (MOAYJII0) U CTUMYIIUPYET YriIyOJIeHHOE U3ydYeHHe MaTepuaa.

Camocmosmenvruass paboma — paboTa CTYIEHTOB, HAIpaBlieHHas Ha YIIIyOJIEHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B mipotiecce camocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuajiaM Py MUHUMAJILHOM y4aCTHH MperoaaBaTeis. 3a/lauu CTyI€HTa BKIIOYAOT paboTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, M3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIIOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3alaHUM U Ipyroe.

CucremMa OleHMBAaHUS Pe3y/IbTATOB 00y4YeHHS 10 JUCHUILIMHE (MOAYJII0)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 110
aucuunianne (moayiaw) «IlpoekTupoBanue cucreM MamuHHOro odyuenusi (ML System
Design)»

OrneHuBaHUE YPOBHS Y4YEOHBIX JTOCTHIKCHHH OOYYaIOMUXCS MO JUCHUIUIHHE (MOJIYIIIO)
OCYILIECTBJISICTCS B BUJIE TEKYLIETO0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTALlMH.

IIpome:xyTouHasi aTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B Qopme
3auema ¢ OWEHKOU, TIPU STOM TPOBOJUTCS OIICHKA KOMIETEHIMH, CHOPMHUPOBAHHBIX TIO
JUCLHUILIINHE.

Jns oueHMBaHUSA TEKYIIErO KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTaluu
UCIIONB3YETCS IecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
NATUOAIILHOM IIKAJION cienyromuM 00pa3oM, eciii MHOE HE yKa3aHo B CUil1a0dyce NUCHUIUIMHBIL:

JecaTudaibHas IIaTubannbHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OIICHKA AUCHHILUIAHE (MOLYJIIO)
10 OT1imyHO CTyaeHT OTHOCTHIO BIIaIeeT 3HAHUSIMU, U3JI0KECHHBIMU B
9 OTIUYHO paboueil mporpamme, U TITyOOKO OCMBICIISIET JUCIUILTHHY
8 OTIM4EO (Momyns). OH  caMOCTOSITENBHO M JIOTMYECKH

MOCJICI0BATEIILHO OTBEYACT Ha BCE BOMPOCHI, aKIIEHTHPYS
BHMMAaHHE Ha HaWOOJee BAXKHOM. YMeEET aHaIU3UPOBaTh,
CpaBHUBATH, KJIACCU(PUIIMPOBATD, 00001m1aTh,
KOHKPETHU3NUPOBATh MW CHCTEMATU3UPOBATH I/I3yT-IeHHBII71
MaTepua, BBIACIsS KIFOUEBbIE MOMEHTHI U YCTaHABIUBAS
MPUYUHHO-CIICJCTBEHHbIC CBs3H. YeTko (GopMyIupyeT
OTBETHI, YBEPEHHO UHTEPIPETUPYET PE3yIbTATHI AHATM30B
U JIPYTHX WCCICNOBaHWMA, a TaKXKe pellaeT CII0XKHBIC
3agaud. CTyIEHT XOpOIIO 3HAKOM C  METOJaMH
WCCIICJIOBAHUs, HEOOXOAMMBIMHU IS  MPAKTHYECKOM
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JecaTndaibHan
OIleHKA

IIaTnoananLHas
OILICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHHusl 1o
JUCHMIIMHE (MOXYJIIO)

ACATCIIBHOCTH, W  YMCECT

(Momyst)

CBA3bIBATH TCOPCTUYCCKUEC

aCIICKTbl JHUCHHUIIIMHBI C IPAKTUYCCKHUMHU

3aJadyaMu.

Xoporo

Xoporo

CTYILGHT o6naaaeT SHaHUAMHA ONPCAMETA MOYTH B IIOJTHOM

obbeme paboueit mporpaMMbl ¥ CaMOCTOSTEIBHO,
JIOTHYECKH MTOCIIEIOBATENEHO H BCECTOPOHHE OTBEYAET Ha
BCE BOIPOCHI, AaKIEHTHPYS BHUMAaHHE Ha HauOoJee
3HaYMMBIX MOMeHTax. OH ymeeT

KHaCCI/I(i)I/IHI/IpOBaTI),

aHAIIN3UPOBATH,
0000111aTh,
KOHKPETHU3HPOBaTh M CHUCTEMATH3MPOBATh H3yYCHHBIN

CpaBHHUBATh,

Mar€puall, BBIACIIAA
yCTaHaBJIMBas

€ro  KIIOYCBBIC aCICKTBI H

MIPUYUHHO-CIIEJICTBEHHBIE CBSI3U.
DopMynHpyeT CBOW OTBETHI, YBEPEHHO UHTEPIIPETUPYET
pe3ynbTaThl aHAJIU30B U JPYTUX UCCIIEIOBAHUHN, a TaKkKe
peliaeT CIoXHbIe CHUTyallMOHHbIE 3aaauu. CTyneHT

XOpOLIO  3HAKOM C METOJaMM  MCCJIeIOBaHUS,
HEOOXOJUMBIMHU JUISI TIPAKTHYECKOW JEATEIBHOCTH, |
YMEET CBSI3bIBATH TEOPETUYECKHUE ACIIEKTBHI IIpPEAMETa C

MMPAKTHUYCCKHUMU 3aJ]a4aMu.

Y 10BIETBOPUTENBHO

CryneHT o0naiaet 0a30BbIMU 3HAHHUSIMHE T10 TUCITUTUINHE

Y 10BIETBOPUTENBHO

(MOmyr0), HO  WCHBITBIBAET  TPYIOHOCTH

CaMOCTOSATCIbHBIX OTBETaX W HCHOJB3YECT HETOYHBLIC

npu

¢dopmynupoBku. B Xone 0TBETOB OH JIOMTyCKaeT OMIMOKH,
Kacaroluecst CyTd BOnpocoB. CTyIeHT CITOCOOEH pemaTh
TOJIBKO CaMble TIPOCTHIE 3aJaud M BiaJeeT JIHIIb
MUHHMAJIBHBIM HA0OPOM METOJIOB UCCIIEIOBAHUSI.

He cnaun

CTYZ[eHT HC OBJIaACI 00513aTeNIbHBIM MUHUMYMOM

He cnaun

3HAHUH 10 npeaAMETy U HE MOXKXCET OTBETHUTH Ha BOIIPOCHI,

He cnaun

Jaxe C€CJIM MNIpernoAaBaTeiib 3aJacT AOIMOJHUTCIbHBIC
HaBOJAIINEC BOIIPOCHI.

Hucnuniuaa (Monynb) «lIpoektupoBanue cucteM MammHHOTO o0ydeHus (ML System
Design)» orieHUBaeTCs CIEAYIOIUM 00pa3oM:

AKTHBHOCTDH Bec | KoanuecTBoO Onucanne
Jomarnraue 3amanus | 90% 10 HaGop 3amad o remam Henenu
3ayeT ¢ OLEHKOU 10% 1 [MucemeHHast niu ycTHast paboTa HaJl 3aJJaHHEM,

HaIpaBJIE€HHBIM Ha MTPOBEPKY MOTyYEHHBIX 3HAHUN U
HaBBIKOB 10 TUCLHUIUINHE (MOAYIIIO)

B pamkax u3ydeHus IUCHUIUIMHBI (MOAYJISI) BOBMOXKHO NOJTydyeHUuEe OOHYCHBIX OalljIoB.

®opmyJia pacyéra UTOroBOM OLEHKM MO AucuumanHe (Moaynaw) «IlpoexTupoBanue
cucteM MammHHOro odyyenus (ML System Design)»: «0,9 x cpennee 3a qoMariHue 3agaHus

+ 0,1 X 3adeT ¢ OLICHKOWN».
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Texkyuuii KOHTPOJIb yCIIeBAEMOCTH 00y4aKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jlomamnee 3aganue 1.

3amanue:
Ha ocHoBe npeioskeHHOTO OU3HEC-Keiica (HampuMep, CHIDKEHUE 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 U KPUTEPUH ycIiexa.
5. CnopoektupoBats A/B-TecT (runoresa, Au3aitH, JIIUTEILHOCTh, 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/umm 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. CnpoekrtupoBats high-level apxutextypy.
6. OnpenenuTs criocod OLEHKH KayecTBa JI0 U TOCIe BHEAPEHHUS.

Jdomamnee 3ananue 4.

CryneHT mojryyaeT HOBBIH Keiic B popmare mock-uHTEpBBIO.
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.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHUILIMHE (MOXYJII0)

Ne 3ananue OtBer Komnerenums
n/n

1. | PaccuuraiitTe Harpy3Ky Ha CEpBUC OHJIAlH- 60 QPS /60 RPS /60 OIIK-3
uH(pepeHca, ecau 3a 5 muHyT noctymnwio 18 000 3amnpocos/c / 60 3armpocoB
3anpocoB. OTBET 3amumuTe B popMaTe: YUCIIO U B CEKYHJY
OJTHO CJIOBO/CIIOBOCOYETAHUE.

2. | PaccunraiiTe MUHIMaBHOE YUCIIO PETUTHK cepBuca | 4 perunku / 4 replicas / 4 OIIK-3
uH]epeHca, ecliv 0JJHa PEIUINKa CTA0UIHLHO uHcTaHca / 4 instances
oOpabateiBaet 250 QPS, a neneras Harpyska 900
QPS. OtBer 3anumute B (hopMaTe: YUCIO H OTHO
CJIOBO/CIIOBOCOYETAHUE.

3. Paccuuraiite 00EM XpaHeHus JoroB Ha 30 JHEIH, 36 GB/36Ib/36 OIIK-3
ecyu inurercst 2 000 000 coObiTHii B AeHb 10 600 rurabaiT
Oaiit. OTBET 3aMUIIUTE B OpPMATE: YUCIO U OHO
CJIOBO/CIIOBOCOYETAHHE.

4. | Paccuuraiite cymmapHsbIi 006EM ceteBoro Tpaduka | 4.2 GB tpaduk / 4,2 GB OIIK-3
Ha pacKaTky Mojenu, eciau daiin mogenu 350 MB u tpaduk / 4200 MB
€ro Hy»HO JOCTaBUTbh Ha 12 y310B. OTBET tpaduk / 4200 Mb
3aMuIuTe B GopMaTe: YUCIO U OJTHO Tpaduk
CJIOBO/CIIOBOCOYETAHUE.

5. Paccuwraiite 10CTyHOCTD cepBuca 3a 30 aHeid, 99.95% availability / OIIK-3
€CII CYMMapHBIH MPOCTON COCTaBHJI 22 MUHYTHI 99,95% availability /
(okpyrnute no 2 3HaKoB). OTBET 3aNMIINTE B 99.95% noctynHocTb /
¢dopmare: YUCIIO U OJHO CIOBO/CIOBOCOYETAHHE. 99,95% noctynHOCTB

6. | Paccumraiite 3aiepKKy CBEXKECTH MPU3HAKOB 25hlag/25hlag/ 2.5 OIlIK-3
(feature freshness lag), ecnn mocnennee yaca lag / 2,5 gaca lag /
0oOHOBIIEHNE BUTPUHBI TTpu3HaKkoB 0bu10 B 01:00, a 2.5 gaca 3agepxka / 2,5
tekymee Bpemst 03:30. OTBer 3anummre B Jaca 3aJiepiKKa
¢dopmare: YUCIIO U OJHO CIOBO/CIOBOCOYETAHHE.

7. | PaccuuTaiiTe mpoONyCKHYIO CIIOCOOHOCTh KaHaa 3 MB/s throughput / 3 OIIK-3
JUTS. CTPUMHHTA TIPU3HAKOB, €CITH OTIIPABIISETCS Mb/c throughput / 3 MB/s
1500 coobmienmii B cekynmy mo 2 KB kaxmoe. MPOIYCKHAsl CIIOCOOHOCT
OtBer 3anumuTe B fopMaTe: YUCIO U OJTHO b/ 3 Mb/c nporycknas
CJIOBO/CIIOBOCOUYETAHHE. CHOCOOHOCTD

8. | Paccuuraiite aOcomnrotHsii uplift koHBepcuu B 0.6 pp uplift/ 0,6 pp uplift IK-3
A/B-tecrte, eciu 6a3oBast kousepcus 4.0%, a B /0.6 .. uplift / 0,6 m.m.
BapuaHTe ¢ Mozenbio 4.6% (B MPOLIEHTHBIX uplift
myHKTax). OTBeT 3anumuTe B (hopMare: 9nCiIo U
OJTHO CJIOBO/CIIOBOCOYETAHUE.

9. PaccunraiiTe ”HKpEMEHTATBHYIO BEIPYUKY B 6000 $ Beipyuxa / 6000 I1K-3

A/B-tecrte 3a nepuo, ecnu 20 000 monb3oBarenei,

USD BeIpyuka / 6000
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abcomotHbIH uplift korBepcuu 0.6 1.11., CpeTHUI
gek 50 $. OtBeT 3anummTe B Jopmare: 4ucio u
OJIHO CJIOBO/CJIOBOCOYETAHHE.

JTOJLTAPOB BBIPYYKa

10. | PaccuwuraiiTe 5KOHOMHIO BpEMEHHU OIEPATOPOB, 200 h sxonomus / 200 I1K-3
€CJIM MHTEJUIEKTYaNbHbIN momMoutHuk cHu3ua AHT gyacoB skoHoMus / 200
¢ 6.0 10 4.5 munyT Ha THKET pu 8000 THKETaX B hours savings
Mmecsitn. OTBeT 3anumuTe B opMarte: YUCIO U OJHO
CJIOBO/CIIOBOCOUYETAHHE.

11. | PaccumTaiiTe mpupoCT KIIMKOB B PaCCBIIKE, SCITH 3000 xymxos / 3000 clicks IK-3
CTR BoIpoc ¢ 2.0% no 2.3% mpu 1 000 000
moka3oB. OTBET 3anHIINATE B (hopMaTe: IHUCIIO U
OJIHO CJIOBO/CJIOBOCOYETAHHE.

12. | PaccuuraiiTe cymMMapHbIe TOTEpU Ha OIIMOKaX 3600 $ morepu / 3600 [1K-3
mozenu B Ub, ecmu FP=900 co cronmMocThio 2 USD motepu / 3600
3aFP,FN=15cocTonmoctrio120 3a FN. Oter JIOJUTapOB MOTEPU
3aMuIIUTe B GOopMaTe: YUCIO U OJTHO
CJIOBO/CIIOBOCOYETAHHE.

13. | PaccuwuraiiTe ynydiieHrne KauecTBa MpOrHO3a 6 pp MAPE / 6 .. [1K-3
crpoca, eciit MAPE cuusmics ¢ 18% 10 12% (B MAPE / 6 pp ynyudrrenue
NPOLIEHTHBIX IMyHKTax). OTBET 3aMUIINTE B / 6 IL.II. yIy4lIeHne
(hopMaTe: YUCIIO U OJTHO CJIOBO/CIIOBOCOYETAHUE.

14. | PaccunraiiTe IoTepy BHIPYYKHA B MUHYTY H3-32 36 $ morepu/muH / 36 IK-3
nagenus tpaduka, ecnu tpaduk 1000 QPS, USD norepu/mus / 36
BeIpyuka 0.02 $ 3a 3ampoc, a u3-3a pocra 3aAepKKH JIOJLTAPOB MTOTEPU/MUH
Tpaduk nanaer Ha 3%. OTBET 3aHUIINTE B
(hopMaTe: YUCIIO U OJTHO CJIOBO/CIIOBOCOYETAHUE.

15. Paccuuraiite 00bEM naMATH JJIs MOJIEIIH, €CJIH B 480 MB monens / 480 Mb [1IK-6
ueit 120 000 000 mapamerpos float32 (4 Gaiita Ha MOJIENb
napametp). OTBeT 3anuuuTe B hopMare: 9uCio U
OJTHO CJIOBO/CJIOBOCOYETAHHE.

16. | Paccuwuraiite BpeMs 6atd-uH(DEpeHca, eciiu Hy)KHO 200 s Bpems / 200 cek [1K-6
obpaborars 5 000 000 3ammceit co CKOPOCTHIO Bpems / 200 seconds time
25 000 3anmceit/c. OTBeT 3anuuKTe B popmMaTe:

YHCIIO ¥ OJTHO CJIOBO/CIIOBOCOYETAHHE.

17. | Paccuwmraiite oCTaBIIUICS OIOKET 3aIEPKKH HA 50 ms budget / 50 mc I1K-6
urdeperc mozaenu (p99), eciu end-to-end GroKeT budget / 50 ms Gromxer /
120 ms, a u3BJIcUCHUE TPU3HAKOB 3aHUMAET 35 ms, 50 mc OroxeT
npenporieccurr 20 ms, cets 15 ms. OTBeT
3anumuTe B (popMarTe: YUCIO U OJHO
CJIOBO/CIIOBOCOUYETAHUE.

18. | Paccuuraiite cymmapHOe BpeMs HairiaiiHa 95 min Bpems / 95 muH IK-6
0o0y4eHus1, eciIM U3BJICUCHUE JAaHHBIX 18 MUH, BpeMsi / 95 MUHYT BpeMs
reHepalus Mpru3HakoB 25 MuH, o0y4yeHue 40 MuH,
oueHka 12 mun. OtBet 3anummute B hopmare:

YHCIIO ¥ OJTHO CJIOBO/CIIOBOCOYETAHHE.
19. | Paccuwuraiite error rate cepBuca HH(pEpeHca, eCiiu 1.4% error-rate / 1,4% IK-6

32 OKHO MOHHTOpHHTa 0bU10 7 ommbok Ha 500
3anpocoB (okpyriute a0 1 3raka). OTBeT

error-rate / 1.4% omuOku
/ 1,4% ommOxn

DNEeKTPOHHBIA JOKYMEHT




3anuImmTe B (hopMaTe: YMCIO U OJTHO

Bcero 50 000 o6bexToB U pazouenue 80/10/10
(train/val/test). OTBeT 3anummuTe B (popmaTe: 9UCIO
Y OIHO CJIOBO/CJIOBOCOYETAHHE.

5000 0OBEKTOB TECT

CIIOBO/CIIOBOCOYETAHUE.
20. | PaccuwuraiiTe, 4epe3 CKOIBKO HeJleNb OTpedyeTcs 3 memenu perpeiin / 3 I1K-6
petpeitn, ecau PSI pactér na 0.8 B Hezenro, a weeks retrain / 3 nemenu
nopor perpeiina PSI=2.4. OTeT 3anumuTe B retraining
(hopmate: 9UCII0 U OTHO CIIOBO/CIIOBOCOYETAHHE.
21. | PaccuuraiiTe pa3Mep TECTOBOH BBEIOOPKH, €CIIH 5000 test / 5000 Tect / [1K-6
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