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1. KpaTkasi XapaKTepuCTHKA JHCUMILIMHBI (MOYJIs1)

Pabouass mporpamma aucuuminuasl (moxyns) «ML System Design (IIpoektupoBanue
CHCTEM MAIIMHHOTO 00Y4YeHHs )» COCTaBJI€Ha B COOTBETCTBUM C (pe/iepaibHbIM roCy1apCTBEHHBIM
o0pa3zoBaTelIbHBIM CTAaHJAPTOM BBICIIEr0 OOpa3oBaHMsA — OakalaBpHaT IO CHELUAIBHOCTH
02.03.01 Marematnka W KOMITBIOTEpPHbIE HAyKH, MNpoGwib VCKyCCTBEHHBI WHTEIUICKT,
YTBEP)KJICHHBIM NpuKka3oM MuHHCTEpCTBa HaykM M Bbicuiero oOpasoBaHus Poccuiickoit
®deneparuu Ne 807 ot 23.08.2017 rona.

W3yuenne nucumrmumabl (Monaynsa) «ML System Design (IIpoekTupoBaHue cucrem
MAaIIMHHOTO 00y4YeHUs)» MO3BOJISET CO37aBaTh UHTEIPUPOBAHHBIE PELICHUs, 00ECIeUnBAOIINE
BBICOKYIO ITPOU3BOJUTENBHOCTh U YCTOMYMBOCTh MOJIENEN B pealibHbIX yciaoBUsAX. Kpome Toro,
3HAHHE MMPOEKTUPOBAHUSI CHCTEM MAIIMHHOTO O0Yy4Y€HHS CIIOCOOCTBYET ONTUMHU3AIMH PECYPCOB U
YCKOpsIET BHEIPEHNE HHHOBAIIMK B pa3IMYHBIX chepax.

MecTto tucUIUIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMBbl

Hacrosmas nuciuminHa (MOAY/b) BKIIOUYEHA B YU€OHBIN IJ1aH 1O MporpaMmMe MOArOTOBKU
OakanaBpuara mo HampaBieHuto 02.03.01 Marematnka W KOMIIbIOTEPHBIE HAyKH, MPOQHIH
HckyccTBeHHBIM WHTEIUIEKT M BXOJWUT B BapuaTHUBHYIO dacTh broka 1, dopmupyemyto
y4aCTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHUH KaK IUCIUILIMHA IO BEIOODY.

JuctmmnmHa (MOysb) u3ydaercs Ha 3 wim 4 Kkypee B 5, 6, 7 wim 8 cemectpe Ha BBIOOD.

Henp u3yyeHust 1M CUMIIMHBI (MOAYJIS1). OCBOUTH IPUHLIMIIBI U METOABI IPOEKTUPOBAHUS
3¢ (EeKTUBHBIX, MAcCIITAOMPYEeMbIX W HAJISKHBIX CUCTEM MAIIMHHOTO OOYyUeHUs A pelIeHus
MIPAKTUYECKUX 3a/1ay.

3agauu n3yyeHus JUCHUTIAHBI (MOXYJIs):

— dopmupoBanue 3HaHWN O 3amadax mpuMeHeHHs ML B KOMIAaHHUAX W TPOBEIACHUU
NpeBapUTEIHHOIO aHaIN3a [l OLIEHKU HEOOXOIMMOCTH BHeApeHus: ML-perienus,

— (dopMUpoBaHUE 3HAHUHN O KIFOUEBBIX KOMIIOHEHTaX apXUTeKTypsl ML cucrem;

— ¢QopmupoBanue 3HaHMI 00 ITamax KU3HEHHOTO IKIa ML Moaeneit;

— (¢opMupoBaHue 3HaHUH 0 criocobax oueHkH apdexra oT ML pemienuit;

— (opMHUpoOBaHUE 3HAHUI O IPUHIUIAX [TOJATOTOBKHU KOJIa M MOJIeNIel /171l MPOJJaKIIeHa,

— ¢opMHupoBaHUE 3HAHHUK 0 MeTOAaX MOHUTOpUHTa ML crcTeM B IpojaKIleHe;

— (¢opMupoBaHHWE 3HAHWH O TMPHUHOUNAX OOECIEYCHUS MAaCIITAOMPYeMOCTH H
HagexxHoctn ML cucrem;

— (¢opmupoBaHne ymeHHs (OPMYIHPOBATh TEXHHUYECKYIO MOCTaHOBKY ML 3amauwm,
BbIOMpATh METPUKU KauecTBa U Oeif3naiiH;

— ¢opmupoBaHre YMEHUS pa3pabarbiBaTh KOHIENIMI0O ML cucteMsl ¢ ydeTom OusHec-
LeJeN U OTpaHUYCHUN;

— dopmupoBanne  ymeHus ~ pa3pabareiBath  am3aiiH  ML-pemenusi,  BKJIrOYas
(byHKIMOHANbHBIE TPEOOBAHUS U TUIAH Pealn3alluy,

— (¢dopMHUpOBaHHE YMEHHUS NPOEKTHPOBATH apXUTEKTypy ML cucrtemsl, BKIIOYas
KOMIIOHEHTHI JU11 00paOOTKU JaHHBIX, 00yueHUs: U UH(pEepeHca,;

— (¢dopMHUpOBaHHE YMEHMS OIIEHUBaThb SKOHOMHYECKHUH 3(dexT oT BHeapeHus ML-
MIPOEKTA;

— ¢dopmupoBaHue yMeHUs (OPMYITHpPOBATh TPeOOBaHUA K HMHPPACTPYKTYpE C YIETOM
Harpy3Ku U MaclITaOupoBaHMUS;

— (opmupoBaHue HaBbIKa IpoeKkTUpoBaHUsd ML cuctem, OpueHTHPOBAHHBIX Ha pEIICHNE
Om3Hec-3a1ad4;

— (dopMupoBaHUE HaBbIKA MPOBEPKH skHU3HECTIOcOOHOCTH ML perenmus.
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2. IlepeyeHb UIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUS

Komnerenuuu, ¢opmupyemble B pe3ylbTaTe OCBOCHMSA JUCLUUIUIMHBL (MOMAYJS) IpH
NPOBEIEHNH y4eOHBIX 3aHATUH B (hOpME KOHTAKTHOM paboThl 00yUYaIOIIMXCs C MeJarorHuecKuMu
paboTHHKaMHU YHUBEpPCUTETA U B (OpME CaMOCTOSITENIbHOM paboThl 00y4arOIIUXCS:

KoMmnerenuus

Conep:kanue KOMNeTEHIIUH

HNugukarop
KOMIIeTeH MU

Ilepeyens mIaHUPyeMBbIX
pe3yJbTaToB 00y4eHHs MO
JucuunjauHe (MoayJaio)

VK-1.

Cnoco0eH ocylIeCTBIATh TOKCK,
KPUTHUYECKUI aHAIN3 U CUHTE3
nH(OopMauH, TPUMEHSTH
CUCTEMHBIN MOAXOJ AJIs PEIICHUS
[TOCTaBJICHHBIX 3a/1a4

YK-1.1.

3HaeT MEeTOABI IO CKA U aHAJIN3a
nHhopmMannuy B 001acTH
HCKYCCTBEHHOT'O MHTEIJIEKTa,
OCHOBHBIE TIPHHITUTIBI
KPUTHYECKOH OLIEHKH UCTOUYHUKOB
nH(OpMANA U UX
PEIEeBaHTHOCTH.

YK-1.2.

YMeeT KpUTUUECKH OLIEHUBATh
HMCTOYHUKH HHPOPMAITUH U
CUHTE3UPOBATh JaHHbIE U3
pa3JIMYHBIX UICTOYHUKOB AJISI
peuieHus 3a1a4, NpUMEHSTh
CUCTEMHBIN MOAXOJ] K aHAIIM3Y U
PEIICHUIO KOMITJIEKCHBIX ITpo0JIeM

YK-1.3.

HMeeT npakTU4YECKUI ONBIT
paboTHI C COBPEeMEHHBIMHU
WHCTPYMEHTaMH U TEXHOJIOTH IMH
U1 00paboTku nHPOpPMAIUH,
(hopMyIHpPOBAHUH U
CTPYKTYPUPOBaHUU 3a/1a4 Ha
OCHOBE MOJIy4eHHOW MH(pOpMAaLUK

VK-2.

CriocobeH orpenessTh Kpyr
3a/1a4 B paMKax MOCTaBJICHHON
[IeTTN ¥ BBIOWPATH ONITHMAaTbHBIE
CITOCOOBI UX PEIISHHS, HCXOMS U3
JEUCTBYIOIUX IPABOBBIX HOPM,
HMMEIOIUXCS PECYPCOB U
OrpaHuYeHUN

YK-2.1.

3HaeT AeiCTBYIOIINE TPaBOBbIE
HOPMBI, PETyJIHUPYIOLTHE
JESATENEHOCTE B 00JIACTH PEIIICHUS
3a7a4, OCHOBHbBIE METO/bI 1
MTOAXOJBI K ONPEACIICHHUIO KpyTa
3a71a4

YK-2.2.

YMeer onpenensaTs Kpyr 3anad B
paMKax IMOCTABICHHON LEJIH,
BBIOMpATh ONTUMAIBHBIE CITOCOOBI
pELIEHHUs 3a/1a4, YUUThIBast
HUMEIOIINECS PECYPCHI U
OTpPAHUYEHUS

YK-2.3.

HNmeet npakTryecKkuil ONBIT
MPUMEHEHU 3HaHUI O MPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYalHsX, pa3padoTKu U
peanus3anuu peueHui B
COOTBETCTBUHU C YCTaHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

CrocobeH HaXOIuTh,
(hopMynHpOBaTh U pelIaTh
aKTyalbHbIE M 3HAYMMBIE
po0JIeMbl TPUKIATHON U
KOMIBIOTEPHOU MaTeMaTUKHU

OIIK-1.1.

3HAeT OCHOBHBIC METOJIBI U
MOAXO/IBI K PELICHUIO 3a/1a4
MPUKIIATHON U KOMITBIOTEPH O
MaTeMaTUuKU, BKIFOYast
QITOPUTMBI, MaTEMaTUYECKOC
MOJIETUPOBAHHE U TEOPHUIO
ONITUMU3AIINH, & TAKKE
COBPEMEHHBIE HHCTPYMEHTHI U

DIIeKTPOHHBIN TOKYMEHT




TEXHOJIOTHH, UCII0JIb3YEMBIC B
3TOM 00J1acTH

OIIK-1.2.

YMeer aHaNMM3UPOBATh U
(hopMynHpoOBaTh MaTeMaTHYECKHE
3a/1a9u, IPUMEHSITh
COOTBETCTBYIOIIVE METOABI U
QITOPUTMBI JIJISL UX PEIIeHUS, a
TaK)Xe HHTEPIIPETUPOBATh H
MIPEICTaBIIAITh PE3YIIBTATHI B
MTOHATHOW W HOCTYIHOU hopme

OIIK-1.3.

HMeeT npakTU4ECKUI ONBIT
paboTHI HaJ MPOEKTaMH WITH
HCCIIE0BaHUSIMU B 00J1aCTH
HNPUKIAJHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKJIOYas y4acTue B
KOHKYpcax, OJIMMIINaAax Ui
HAYYHBIX MYONUKAMsIX, r/1e ObUTH
PELIEHBI aKTyaJIbHBIE U 3HAYMMBbIE
3a1a4n

TK-1.

Crioco0eH ompeaensTh oomme
(hopMBI 1 32aKOHOMEPHOCTH
00JIaCTH MAaTMHHOTO 00 yYCHHSI

[IK-1.1.

3HaeT OCHOBHBIE TEOPETHUECKIE
KOHIIETIIINH ¥ TIPUHITHUIIE,
OTHOCSILMECS K 00J1acTH
MaIIMHHOI0 00YUeHUs, a TaKxKe
KITIOYEBBIE 3aKOHOMEPHOCTH U
MOJIEJ N, KOTOPBIE TOMOTAl0T B
aHaNM3€e ¥ HHTEPIPETALNH
JaHHBIX

[K-1.2.

YMeeT npoBOIUTh
CHCTEMAaTHUECKHH aHa3
obJstacTu pa3pabOTKH, BBIBIATH U
(dhopMympoBaTh 00IITHE
3aKOHOMEPHOCTH M TCH/ICHIINH, a
TaK)KE TMPUMEHSATH METOBI
WCCIEe0BaHUS ISl Oy eHHSI
HOBBIX 3HaHUI U TOHUMAaHHUSI

[IK-1.3.

NMeeT npakTU4eCKUil ONBIT
paboTHI B 00J1aCTH MAITHHHOTO
00y4eHwsl, BKITIOYasi y9acTHE B
Hay4YHBIX [IPOCKTAX,
HCCIICIOBAHUSIX UITH
MPaKTHYECKUX 3aTaHUSX, TIe
OBUTH BBISBJICHBI U OITU CAHBI
obmue opMBI M 3aKOHOMEPHOCTH

MK-2.

Cnoco0eH pemars TUIIOBbIC
3a1a4u npodeccr OHAIBHON
JeSITENbHOCTH B 00J1aCTH
HCKYCCTBEHHOI'O HHTEIJICKTA,
ONUpasich Ha HH(POPMAITHOHHYIO
u 6ubmorpaduaecKyro
KYJBTYPY, UCIIONB3YS
MH(OpPMaHOHHO-
KOMMYHUKAI[IOHHBIE TEXHOJIOTHU
U yYUTBIBAs] OCHOBHBIE
TpeboBaHN MHPOPMALOHH 0N
0e30macHOCTH

[K-2.1.

3HaeT 0CHOBHI MH(OPMALMOHHON
n 6ubnmorpaduyecKkon KynbTypsl,
a TaK)Ke MPUHIIUTIBI
MH(QOPMAITMOHHOW 0€30IMacHOCTH
W IpUMEHEHNS] HHPOPMAIKOHHO-
KOMMYHUKAIIOHHBIX TEXHOJIOTUH
B mmpoheccroHaTbHON
JICSTEIILHOCTH

[K-2.2.

Ymeet a3 peKTHBHO
WCIOJIb30BaTh HH(OPMAIIHOHHO-
KOMMYHUKAIUOHHBIC TCXHOJIOTUN
UL peHICHU CTaHAAPTHBIX 3aJa4
npodeccroHaIbHOU
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NESITebHOCTH, YYUTHIBAS
TpeOoBaHUs WH)OPMAITHOHH Ok
0e301acHOCTH

[IK-2.3.

Nmeet ombIT paboTsl C
WHGOPMAIIMOHHBIMU PECypCaMu
TEXHOJIOTUSIMH B 00JIaCTH
HCKYCCTBEHHOI'0 HHTEIIJICKTA,
BKJIFOYasi COONIOJICHUE HOPM
MHQOPMAIMOHHOH 0€30MacCHOCTH
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3. TemaTnueckuii miIan

Nen/ TpynoeMKkocTh, aKaleMHYECKHE YAChI
1 HaunmenoBanue Ounas ¢hopma TKY
pa3aeia AMCHUIITHHBI KonrakTHas padorta (Texyupmii
(MoxyJin) Jekuun CeMuHapbl K CamocTosTe KOHTPOJIb
OHTPOJIb
(IpaKTHYECK pHas pabora ycneBaeMocTH)
He 3aHATHA)
1 Beenenne B ML System 4 4 22 Jomarmaue
Design. Tunet ML 3aaHusA
3aja4 B Ou3Hece
2 Onenka sdexra s 4 4 22 Jlomarmaue
Ou3Heca 3a/1aHus
3 Juzaiin, mpopaboTka u 4 4 22 JomaniHue
Basmmmanus ML 3a7aHus
pelIeHus
4 [poextupoBanue ML 4 4 22 Jlomaninue
CHCTEMBI U pa3padoTKa 3aaHus
ML npusioxeHnus Keiice
5 Ob6ecrneueHne 4 4 22 Jlomamaue
HaJe)KHON paboTel ML 3aaHusA
MIPUJIOKEHU I Keiice
6 TunuyHbIe OMIMOKYU B 6 6 20 Jomamane
ML npoekrax. ML 3aaHNuA
System Design Keiicer
HUHTEPBbIO
3auem c oyenKoi 8 [Ipoekt
Hmozo: 26 26 8 130
Oobvem oucyuniunovl (MOOys) 190
(6 ak. u.)
Obvem Oucyuninunsl (MoOyas) 5
(6 3au. e0.)
4. Copaepxkanue JUCHUITHHBI (MOTYJIs)
Neni/m HaumenoBanue pasaeJia Coaep:xanue IMCUMIIMHBI (MO1YJIs1) IO TeMaM
AUCHHUILIMHBI (MO1YJIs1)
1 Beenenne B ML System Design. | OcHOBHBIE TOHSATHS MammHHOrO oOydeHusa. Kmaccuduxammss ML

Tunet ML 3amau B Om3Hece

3anau. [Ipumepsl npumeHeHust ML B pa3jiMyHbIX OTpacisixX

2 Ouenka > dexra 1151 Ou3Heca Mertpukn oueHku 3¢¢extuBHOCTH ML pemenuii. AHamu3 Bo3Bpara
naBecTHnmi (ROI). MeTompl OLIEHKH YKOHOMHYECKOro 3ddexra
3 [Juzaiin, mpopaboTka u IIponiecc  paspaborkm ML pemennsa. Bammpauus wmonened u
Barmpanus ML perenus TectupoBanue. [IpHHOMNBI  TPOEKTHpOBaHUSA  (DYHKITMOHAJIBHBIX
TpeOOBaHMIA
4 IIpoektupoBanue ML cucremsl u | Apxutekrypa ML  cucrembl. HWMHTerpanus ¢ CylIECTBYIOIIMMU
paspaborka ML mpuiioskeHHsI cucremamu. PazpaboTka u pa3sepreiBanne ML mpuItoskeHHHA
5 Ob6ecricueHne HaIe)KHON paboTel | MeToasl MoHUTOpMHTA W mopmepkku ML cucrem. ObecrnedeHue
ML npunoxxeHuit MacImTabupyeMocTn u HPOU3BOAUTEIILHOCTH. VYnpasneHue
M3MEHEHHUSIMH U OOHOBJIICHHUSIMH MOJISIICH
6 Tunnuasle omuoku B ML PacnipocTpanennbie ommoky B mpoekTupoBanur ML cucrem. [Togxomsr

IMPOCKTaXx

K OpCaO0TBPAIICHUIO omub oK
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5. Y4e0HO-MeTOAMYECKOE 00ecIIeYeHUE

VHHUBepcUTET  pacrojlaraeT  IOJIHBIM  HaOOpOM  JIMLIEH3MOHHOTO ¥ CBOOOIHO
pacrpocTpaHseMoro MpOrpaMMHOrO oOecredeHus, BKJOYass MPOJYKTbl OTEYECTBEHHOI'O
IIPOM3BO/ICTBA.

Kaxnplii CTyZeHT B TeueHHe BCEro mnepuojna OOydeHHs MOIy4aeT WHIUBUIYaJIbHBIH
HEOTPaHMYEHHBIM  JOCTYH K  3JIEKTPOHHO-OMOIMOTEYHOM  cucTeMe U 3JIEKTPOHHOU
MH(QOPMALMOHHO-00pa30BaTEIbHOW Cpelle YHMBEPCUTETa. OTH CUCTEMbI IMPEIOCTABISIIOT
BO3MOXKHOCTh JIOCTYyIIa K pecypcaM M3 J000W TOYKH, IJI€ €CTh MOJKIoueHne K cetu MHTepHer,
KaK Ha TEPPUTOPHH YHUBEPCUTETA, TAK U 32 €ro MpeeslaMu.

Crynentam obecreyeH yJaJeHHBIM OCTYN K COBpEMEHHBIM MpOo(decCHOHATbHBIM 0azaM
JTAaHHBIX U UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognasa aumepamypa:

1. Crpyxxkun, H. I1. Ba3bl nanubeIx: mpoektupoBanue. [IpakTukyMm : ydeOHUK AJ1 BY30B /
H. I1. Crpyxkun, B. B. 'ogua. — Mocksa : MU3garensctBo IOpaiit, 2025. — 291 ¢. — (Bricmiee
obpazoBanme). — ISBN 978-5-534-00739-8. — Tekcr : anmextpoHHbIi // OOpa3oBaTenbHas
wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561215.

Jononnumenvnas numepamypa:

1. BeicokoHarpykeHHbIe — NpHIOXKeHWs.  [IporpammupoBaHue,  MaciiTabMpoBaHUE,
nojyepxkka. — CI16.: TTurep, 2018. — 640 c.: un. — (Cepust «becrcemnepsr O’Reilly»). ISBN
978-5-4461-0512-0.

6. MarepuajabHO-TeXHHYeCKOe o0ecneyeHue

YHuBepcUTeT pacroiaraeéT MaTepUaJbHO-TEXHUYECKOW 0a30i, COOTBETCTBYIOIIEH
JEUCTBYIOIUM MPOTHBONOXAPHBIM TPaBUJIaM U HOpMaM U oOeceunBaroIield MpoBeICHUE BCEX
BUJOB JUCUMIUIMHADHON W MEXIUCUUIUIMHAPHONW IOATOTOBKH, IPAKTUYECKOM W Hay4dHO-
HCCIIeI0BATENbCKON paboT 00yJaIOLUXCs, IPEyCMOTPEHHbBIX YIEOHBIM IUIAHOM.

[TomMerieHus1, KOTOpPBIE MPEICTABISAIOT COOOH yueOHbIe ayIMTOPHUH JUIsl IPOBEJCHUS 3aHATUI
JEKIMOHHOTO THUMA, 3aHATUH CEeMHUHApCKOro (MPaKkTHUYECKOro) TUMa, TPYMNIOBBIX U
MH/IMBUYaJIbHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalllH, a TAKKe
MOMELIEHUS JJI1 CaMOCTOSITEIbHON PabOThl U MOMEIIEHHUS ISl XpaHEeHUs U PO(PHUIaKTUYECKOTO
oOcy>kuBaHusi yaeOHOro oObopymoBanus. [loMereHus: yKOMILJIEKTOBAHbI CTICIIUATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKHMHU CPEICTBAMU OOYUYCHHS, CIYXKAIIUMHU JUIs TPEACTaBICHUS y4eOHOM
nHpopMaIuu 00JIbIION ayIUTOPUH.

N3ydenune aucuuIuinHbl (MOIys1s1) oOecTieunBaeTcsl B y4eOHbIX ayIUTOPUSAX, OCHAIIEHHBIX:

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHON TEXHHUKOI;

— CHeUMAIM3UPOBAHHBIM 000PYA0BaHHEM, BKJIIOYAs IEMOHCTPALMOHHOE 000PY/I0BaHHE.

[TomereHus 47151 CAMOCTOSTETLHON PabOThI 00YJaIOIIUXCs, B TOM YHCIIE TPUCTIOCOOICHHbBIE
JUIsL MCIIOJIB30BaHMs WHBAIUAAMM M JIMLIAMU C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHM 310POBbBS,
OCHAILlEHbl KOMIbIOTEPHON TEXHUKOH € BO3MOXHOCTBIO MOJKIIOYEHUS K ceTu «MHTepHeT» u
oOecriedeHHEM JIOCTyma K B OJEKTPOHHYIO HMH(POPMAIMOHHO-00pPa30BaTEIbHYIO Cpely
YHuBepcurera.

OOyuaromuMesl MpefoCTaBIsIeTcss JOCTyln (B TOM YHCIE YAAJIEHHBIM) K pecypcam
MH(GOPMaIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTu «VHTepHeT», 3JIeKTPOHHBIM pecypcaM (B TOM
quciie 3JIEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM IpodeccHOHaIbHBIM 0a3zaM
JAHHBIX 1 NH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM):
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Ne HaunmeHnoBanue noprana CcbliIka
(u31aHusA, Kypca, JOKYMEHTA)

1. | Hayunas snekrponnas 6udmroreka elibrary.ru https://elibrary.ru/defaultx.asp
6ubnnoreka

2. | basa manubx mist | T-cnenuarncro https://habr.com

3. Basa nanusix ScienceDirect https://www.sciencedirect.com

4. | OduuunanbHbli calT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIEr0 00pa3oBanus Poccuiickoit @eneparnuu

5. | ®enepanbublii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Enqunoe okHo nocrymna | http://window.edu.ru/
K 00pa3oBareabHbIM pecypcam"

7. | Enunas kosutekuus [udpoBbIx 00pa3oBaTebHbIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP UHPOPMAITHOHHO - http://fcior.edu.ru/
00pa30oBaTesIbHBIX PECypPCcOB

[TepeyeHb MHGPOPMALMOHHBIX  TEXHOJOTHIA,

HCIIOJIB3YEMbIX TIpU  OCYHICCTBJICHUU

O6p330BaTeJ'IBHOFO mponecca mo JUCHUIIIINHE (MOI[y.]'IIO), B TOM YHCJIC KOMIIJICKT JIMIICH3UOHHOI'O

MPOrpaMMHOTO  00ECIEUYCHHs, COBPEMEHHBIC

I/IH(I)OpMaI_[I/IOHHLIe CIIPpaBOYHBIC CUCTCMBI:

npodeccuoHanbHble  0a3bl  JaHHBIX U

Haumenosanue 110 IIpousBonacTBo JInuensuonHoe / cB00OAHO
pacmpocTpaHsieMoe
OnepanyoHHbIe CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | 3apy0ekHOe ‘ JIMIICH3HOHHOE
bpay3epsbi:
SAunexc.bpaysep OTEUYECTBEHHOE CBOOOIHO paciupocTpaHsIeMoe
Google Chrome 3apy0exxHOoe cBODOOJTHO paclpocTpaHsIeMoe

OducHble NPUIIOKEHHS:

Microsoft Imagine (Visio, OneNote) 3apy0eKHOE JIMIIEH3MOHHOE
TeXstudio 3apy0OexHoe CBOOOIHO pacpoCTpaHsIeMoe
Adobe Acrobat Reader 3apybeKHoe cBOOOIHO PacpoCcTpaHsIeMoe

HpOFpaMMHOC odecrieyeHne AJIA IJTAHUPOBAHUSA M YI€TA BPEMCHH:

Toggle app | 3apy0OexHOoe ‘ CBOOOZHO pacmpocTpaHsIeMoe
CucTeMbl yIpaBJeHUs MPOEKTAMM:

Microsoft Imagine (Project) | 3apy0exKHOe ] JIMIICH3MOHHOE

Cucrembl ynpanJjeHusi 6a3aMu TaHHbBIX:

Microsoft Imagine (SQL Server) | 3apy0eKHOE ’ JIMIICH3HOHHOE

Cucrembl pe3epBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy0exKHOe \ JIMIICH3MOHHOE
CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

KoucynsrautIlmoc: cripaBouHO-TIpaBoBast OTEYECTBEHHOE JIMIIEH3HOHHOE

cucremMa

CpeacrBa aHTHBHPYCH Oif 3aIIUTHI;

Kaspersky Endpoint Security s 6usteca OTEYECTBECHHOE JIUIICH3MOHHOE

Cranpaprusii Russian Edition

Cpeanbl pa3padoTku:

Visual Studio Code 3apy0eIKHOE CBODOOHO PacHpOCTPaHIEMOE
Bash (Unix shell) 3apy0exHoe CBOOOZHO PaCIIPOCTPaHIEMOE
Anaconda 3apyOexHOe CBOOOJIHO pacnpoCTpaHsieMoe
Robotic Operating System 3apy0eKHOe CcBODOOIHO PacHpOCTPaHIEMOE
CopelliaSim 3apy0eKHOE CcBODOJHO PACPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOE cBODOJHO PaCIpOCTPAHIEMOE

ITakeThl NPOrPAMMHBIX CPEICTB U OMOJIMOTEK:
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AutoPsy 3apy0OexHoe CBOOOIHO pacImpocTpaHsIeMoe

Interactive Disassembler (IDA) 3apy0OexHoe CBOOOZHO PaCIIPOCTPaHIEMOE
Cucrembl ynpasJjienusi oudanorpapuyeckoii nHopmanueii:

Zotero | 3apy0OexHoe ‘ CBOOOIHO pacmpocTpaHsIeMoe
CepBHCBHI U CJTY:KObI:

Bind 3apy0OexHoe CBOOOIHO pacImpocTpaHsIeMoe
Docker 3apyOeKHOE CBOOOJIHO pacnpoCTpaHsIeMOe

7. MeToanyecKkue M OlleHOYHbIE MATePUAJIbI
MeToanueckue yKka3aHus /151 00y4aOMUXCS M0 0CBOECHUIO TUCHUILIHHBI (MOIYJI5)

B mpouecce m3yuenus mucuuruinabl (Moayinsi) «ML System Design (IlpoextupoBanue
CUCTEM MAIIMHHOTO OOY4YEHHs)» B paMKaxX TEKYIIEro KOHTPOJS YCIEBAEMOCTH HCIIOJIb3YHOTCS
Takye BUbI yueOHOU paboThl, KaK JEKIHH, IPAKTUIECKUE 3aHATHUS, JOMAITHUE 3a/1aHUs, KEHCHI,
IPOEKT, a TaKXe pPa3JIMYHble BHUJbl CaMOCTOSTENBHOW paboThl 0OyyaromMXCs IO 3aJlaHuIo
IpenojaBarens, HalpaBIeHHblE Ha pPa3BUTHE HABBIKOB IPOQECCHOHAIBHOM  JIEKCHUKH,
3aKpeIUieHHe MPaKTUYECKUX NMPOo(hecCHOHATBHBIX KOMIIETEHIIUH, HOOIPEHNE HHUIIUATHB.

Jlekyusi — cHCTEMAaTHYeCKOe, TIOCIEOBaTEIIbHOE, MOHOJIOTHYECKOE  M3JI0KEHHE
npernojaBareneM yueOHOTo MaTepuala, Kak IpaBuilo, TEOPETUIECKOTI0 XapakTepa.

B mpomecce nexknuii peKOMEHIyeTCsl BECTH KOHCIIEKT JICKIMHA: KPaTKOo M CXEMaTHIHO
(buKCUpOBaTH OCHOBHBIC HWIECH, BHIBOJBI W OOOOIICHWS JEKIMH; BBIACISATH BaXKHBIE MBICIH,
KJIIOYEBbIE CJIOBAa M TepMUHBI. HeoOXoauMO OTMETHTH BOIPOCHI WM MaTepuanbl, KOTOpbIE
BBI3BIBAIOT 3aTPYIHEHHS, M MOMBITATHCS HAWTH OTBETHI B PEKOMEHAOBAHHOHW sHTepatype. Ecmu
pa3oOpaTbCsi B MaTepualie HE yHaeTcs, cieayeT copMylupoBaTh BONPOC U 3aJaTh €ro
MPENoJaBaTeNi0 Ha KOHCYJIbTAIlMH WA BO BPeMs CEMHUHAPCKOTO (TIPAKTHYECKOTO) 3aHATHS.

Yuacmue 6 cemunape (npakmuueckom 3ansimuu) — akTUBHast paboTa CTY/I€HTa Ha CEMUHApE,
€ro OTBETHI Ha BOMPOCHI IIPEINOIaBATENS U YUaCTUE B JUCKYCCUH.

JUIs ycnelmHoro y4acTusi B CEMUHAPE CTYIEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTBCS C
TeMOH OOCYXJEHUs, MPOYUTATh HEOOXOAMMBbIE MaTepuaibl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTUBHO CJIYILATh ¥ BOBJIEKATbCS B JUCKYCCHIO, BBICKA3bIBasi CBOM MHEHMS M apryMEHTUDPYS UX.
IIpn oTBeTax Ha BOMPOCHI IpENOJABAaTENsl CTOUT OBbITh YBEPEHHBIM, YETKMM U JIOTMYHBIM,
ONMpasICh HA U3y4EHHBIH MaTepuai. Takxke MoNe3HO NOAAEPKUBATH TUAJIOT C OJHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYX/AEHUE U PACIIUPUTH CBOU 3HAHMSL.

Jlomawnee 3a0anue — HabOP 3a/1a4 IO TEMaM HEJIEIIH.

[Ipu paboTe HaA [OMAIIHUMHU 3aJlaHUSIMH Ba)XHO BHUMATEIbHO O3HAKOMHTHCS C
TpeOOBaHUAMM U CPOKaMH BBINIOJHEHUS. PexomenayeTcst pa30uBaTh 3aJaHusl Ha 3Tambl, YTOOBI
n30exaTh MEperpy3ku M Jydlle yCBOMTh Marepuan. lcronp30BaTh pas3jivyHble MCTOYHHKHU
nH(pOpMaIuK, BKII0OYast yueOHUKU U OHJIaH-peCypChl, i 6ojee r1y0OKOro NOHUMAHUS TEMBI.

Pewenue ketica — npakTudeckas paboTa CTYIEHTOB HaJl pEallbHbIMU WU
CMOJIEJIMPOBAHHBIMU 3a/ladaMH, YTO MO3BOJISIET CTYAECHTY IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha
MIPAKTHKE.

CTyZeHT caMOCTOSITENTFHO Pa3pabaThIBAET CTPATETUIO PEUICHHUS IOCTABICHHON 33a]jauH, YTO
CIIOCOOCTBYET Pa3BUTHIO HABBIKOB KPUTHYECKOTO MBIIIJICHUS M CAMOCTOSITEIBHOTO NMPHUHATHUS
pewennid. Takoil moaxoa momMoraeT MOArOTOBUTh OYAYIIHX CHEIIHAINCTOB K peallbHbIM BbI30BaM
B UX PO(heCcCHOHATBLHOM e TENbHOCTH.

IIpoexm — uccnenoBatenabckas paboTa Mo Kypcy U IMpe3eHTalus pe3yIbTaToB.
Jns ycnemHod NOArOTOBKM K IPOEKTY: YETKO OIpPENENIMTE LEIM U 3aJauyd IPOEKTa,
pacrpeenuTe pojaud M OOSI3aHHOCTH MEXAY YYaCTHMKAMH, a TaKKe YCTAHOBHTE CPOKHU
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BBITIOJIHEHHSI KaX/101 4acT paboThl. PerysisipHo mpoBoauTe BCTpEeUH it 00CYKACHUS Iporpecca
U PELICHUs BO3HUKAIOLIUX BOIIPOCOB.

Camocmosamenvuass paboma — paboTa CTYICHTOB, HalpaBieHHas Ha YIIyOJeHHOe
W3YYEHHUE OTJEIBHBIX TEM U BOIIPOCOB YIEOHON AUCIUILIUHBI (MOTYIs).

B nporiecce camocTosTensHOM pabOThI CTYIEHTHI B3aUMOACUCTBYIOT C PEKOMEH JOBAHHBIMH
MaTepuaniaMy NPy MUHUMAJIbHOM YYacTHH MPENoaBaTels. 3aauu CTyJAeHTa BKIIYA0T paboTy
C KOHCIIEKTaMH JIEKIHi (00paboTKa TEKCTa), MOBTOPHOE M3YUYCHHE YICOHBIX MAaTEPHAIIOB TIIAHOB
H TE3UCOB OTBCTOB, N3YUCHUEC NOIIOJHUTCIILHBIX TEM, BBIIIOJIHCHUC y‘IC6HO-I/ICCJ'IeI[OBaTeJ'II)CKI/IX
3aJaHui U JPYroe.

CucreMa OLCHUBAHHUSA PE3yJIbTATOB 00y4eHHs 10 JUCHMILIHHE (MOAYJIIO)

Kpurepun nonyyeHust ypoBHsl U OLCeHUBAHUSA cPOPMHPOBAHHOCTH KOMIIETCHIMI 110
aucuuniauHe (moaymwo) «ML System Design (IIpoexkTHpoBaHMe cucTeM MAaIIMHHOIO
o0y4eHus)»

OrneHNBaHUE YPOBHS YUCOHBIX OCTHI)KEHUH, O0O0YJArOIIMXCS TO IUCIUTLIAHE (MOIYIIO),
OCYILIECTBJISIETCS. B BUJIE TEKYIIEr0 KOHTPOJI YCIIEBAEMOCTH U IIPOMEXKYTOYHOM aTTECTALIUH.

IIpoMe:kyTouHasi aTTecTAUMs MO JAUCHUIUIMHE (MOJIYJIO) OCYILECTBIseTcs B (opme
3auema ¢ OWEHKOUW, TIPU HTOM NPOBOJUTCSA OLIEHKA KOMIETEHIMH, C(HOPMHUPOBAHHBIX IO
JUCLIMILIINHE.

Jnst olleHMBaHUSA TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEXKYTOUHOH arTecTaluu
UCTIONB3YeTCs JIeCATHOAIbHAS IIKaja OLECHUBAHUS, KOTOPas COOTHOCHUTCS C TPATUIIMOHHON
MATUOATUTHHON MIKATON CIEAYIONINM 00pa3oM:

[ecatubannbnas| IlaTudannbHas Onenka 3a OO0 as xapakTepuCTHKA pe3y/ibTara
OLICHKA OLICHKA 3a4yer 0o0y4eHHs MO AMCHHUILINHE (MOLYJII0)
10 Oran4ao 3ayreno CTylIeHT TOJTHOCTHIO BJANEeT 3HAHUIMH,
9 OTJIMYHO 3auTeHO W3J0KEHHBIMH B paboduell mporpamme, H
8 OTJIMYHO 3auTeHo rIy0oKo  ocMmbIcigeT  auciuiumHay.  OH
CaMOCTOSITEIILHO u JIOTUYECKU

MOCIICAOBATEIIFHO OTBEYACT HA BCE BOMPOCHI,
aKIEeHTHPYs] BHUMaHHUE Ha HanboJiee BaKHOM.
VYmeer AHATN3UPOBATh, CpaBHUBATH,
KJIacCH(UIIHPOBATh, 0000111aTH,
KOHKPETHU3UPOBaTh M  CHCTEMAaTHU3UPOBATh
M3YYCHHBIA MaTepuall, BBIICISISI KIFOUEBBIE
MOMEHTBl W  yCTaHaBiWBas MPUYUHHO-
CIEICTBEHHBIC CBS3U. UeTko (GopMyampyeT
OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3yIIbTaThl aHaJIM30B H IPYTHX
HCCIEIOBAHUN, a TakKe pemIacT CIOXHBIC
3aga4yu. CTYIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBaHHS, HEe00 X0 MBIMH JUIS
MPAKTUYECKOW  NESITENBbHOCTH, U  yMEeT
CBSI3BIBATh TEOPETUYECKUE ACIICKTHI
MUACIUTIINHBL  (MOIYNSA) C TMPaKTHICCKIMU

3a7auamMi.
Xopouio 3a4uTeHo CryneHT oOnagaeT 3HaHHAMH IIpeaMeTa
Xopomo 3auTeHo MOYTH B TOJHOM oO0BeMe  paboduecit
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Hecatubanabnas| IlarubamibHas Ouenka 3a OO6mas xapakTepucTuKa pe3yJjbTara
OllEHKA OLIEHKA 3ayer 00y4eHMs M0 JUCHUIIMHE (MOIYJII0)

MPOrpaMMBI M CaMOCTOSITEIIbHO, JIOTHYECKH
MOCJICI0BATEIbHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIPOCHI, aKIICHTHPYS BHUMAaHHE Ha
HamOoJiee 3HAYMMBIX MoMeHTax. OH ymeeT
aHaIM3UPOBATH, CpaBHUBATH,
KJ1accu(UIupoBaTh, 000011aTh,
KOHKPETHU3UPOBaTh M CHCTEMAaTU3UPOBATH
W3y4YCHHBIA  MaTepual, BBIIEISAS  €ro
KIIIOYEBBIC ~ ACMEeKThI W yCTaHaBJIHMBAas
MIPUYIHHHO-CIICIICTBEHHEIC CBSI3U.
®dopMympyeT CBOH OTBETHI, YBEPEHHO
WHTEPIPETUPYET PE3YyNbTaThl aHAIU30B U
JIIPYTUX UCCIEAOBAaHUM, a TakXKe pellaer
CJIOXHBIC CHTyallMOHHBIC 3amadn. CTymeHT
XOPOIIO 3HAKOM C METOJIAMH M CCIICIOBAHUS,
HEOOXOAUMBIMH TS MPaKTUIECKON
JIeATEIbHOCTH, u yMeeT CBSI3BIBATh
TEOPETUYECKHE  aCMeKThl  IpeaMera ¢
MPAKTUISCKUMHU 337a4aMH.

5 Y IOBJIETBOPHUTEIHLHO 3aureHo CrynmeHTt o0anacT 0a30BBIMU 3HAHHSMH 10

4 Y 10BIETBOPUTENBHO 3auTeHo JUCUUIUIMHE  (MOIYIIO), HO HCIIBITBIBAET
TPYOHOCTHU MPH CaAMOCTOATEIBHBIX OTBETAX U

UCIIOJIB3YET HETO4YHBle (opMynupoBku. B
X0l OTBETOB OH JOIYCKaeT OIIUOKH,
Kacarouecs Ccyru BompocoB. CTyaeHT
CrocoOeH pelIaTh TOJNBKO CaMble ITPOCTHIC
3aJadd M BIIQJIEET JIMIIh MHHHUMAaJBHBIM
Ha0OpPOM METOJI0B MCCIIEOBaHMUS.

He cnan He 3auteno CrynedT He oBjaagenl  00sA3aTebHBIM
Y.

He cnan He 3auteno | MUHAMYMOM 3HaHUH TI0 TIpeAMETY W He

He cran He 3auTeno | MOXET OTBETUTh HA BONPOCHI, JIaXKE €CIH

MperoaBaTeab 3a7acT OMOMHUTEIEHBIE

HaBOOAIIUE BOIIPOCHL.

Juctunnuna (Monynb) « ML System Design (IIpoexTupoBanue cructeM MalIMHHOTO
00y4eHHs)» OLIEHUBAETCS CISAYIONINM 00pa3oM:

AKTHMBHOCTH Bec Onucanne
Homamnue 3ananus | 50% | Habop 3ana4 no temam Hejenu
[IpoexTsl 30% | MccnenoBarenbckas paboTa o Kypey U Ipe3eHTaIlMsl Pe3yJIbTaTOB
Keiicel 20% | [TpakTrueckast paboTa CTyACHTOB HaJl PealbHbIMH UIIH

CMOACTIMPOBAHHBIMU 3a/1a4aMA

®opmysia pacuéTa HTOrOBOW OLEHKH Mo qucHumianHe (Moxyaw) «ML System Design
(IlpoekTHpPOBaHHE CHCTEM MAIIMHHOTO 00y4yeHusn)»: «0,5 X cpemHee 3a momManiHue 3aganus +
0,3 x cpennee 3a mpoekTh + 0,2 X cpeaHee 3a KEHUChI.

Texymmii KOHTPOJIb YCIIEBA€MOCTH 00y4YAIOIIMXCS N0 JUCHUIINHE (MOLYJII0)
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I[IpumepHbIe TOMALIIHHUE 32 JAHUS

Jomamnee 3axanne: Beenenne B ML System Design. Tunst ML 3a5au B On3Hece

1. Onpenennte OCHOBHBIE MOHATHS MAITMHHOTO OOYUEHHUS U COCTaBbTe KpaTkuii 0630p (1-
2 CTpaHHUIIBI).

2. Knaccupunupyiite ML 3amaun mo tumam (Hampumep, KinaccupuKkamus, perpeccus,
KJIacTepu3allys) U MPUBEIUTE IO 2 IpuMepa JUTsl KaXI0M KaTeropuu.

3. Uccnenyiite u omumure 3 mpuMepa npuMeHeHus ML B pa3iIMuHBIX OTpacisx
(Hampumep, 31paBooXpaHeHHe, GUHAHCHI, MAPKETHHT).

4, Harmmure KpaTKuid OTYET O TOM, Kak ML MOXET U3MEHUTh OM3HEC-TIPOIIECChI B OHOU
13 BBIOpPAaHHBIX BAMH OTpacieil.

5. IloaroroBbTe mpeseHTtanuio (5-7 cnaifoB) o tunax ML 3amad M ux nNpuMEeHEHUH B
Ou3Hece, BKIIt0UYasi MPUMEPhl U BU3YaIIU3AIIHH.

Jdomammuee 3aganue: Ouenka 3¢ dexra nis Ousneca

1. U3yuntre u onmmmure 3 OCHOBHBIE METPUKH OICHKU dpdextuBHOCTH ML pemenuit
(HampuMep, TOYHOCTh, MONIHOTA, F1-Mepa).

2. Paccumraiite ROI mnst runorerndueckoro ML mpoekTa, UCIONB3ysl MPEAOCTaBICHHbIE
JaHHbIE (CclIenaiTe CBOM MPEAIOJIOKEHHSI O 3aTpaTax U JOX0ax).

3. IIpoBeaure aHamm3 SKOHOMHUYECKOTO 3 dekTa BHeApeHuss ML B KOHKpETHOH Om3Hec-
oOnacTu (BeIOEpUTE OTpaciib U 0OOCHYWUTE BHIOOD).

4. TlonroroBbTe 1-2 CTpaHUIBI O TOM, KaKk MOXHO HCIOJb30BaThb METPUKHU JJISI OLIEHKH
ycexa ML IpoeKToB B peaslbHOM BPEMEHH.

5. Co3paiite TabauIly, B KOTOPOH COMOCTAaBJIEHbI PA3IMYHbIE METPUKHU U UX IPUMEHEHHUE B
ML 3apmauax, ¢ mpuMepamu.

Jomamnee 3aganue: {u3aiin, npopadorka u Baauganuss ML pemenus

1. Onumure nponecc pazpabotku ML penienus, BKIto4as Bce KIIOUEBbI€ ATaIlbl (0T cOopa
JAHHBIX JI0 Pa3BEPThIBAHUS MOJEIIN).

2. PazpabotaiiTe ruiaH BaJuAallud MoJENH JUlsl KOHKpeTHoro ML mpoekta (ompenenure
METO/Ibl BAJIMIALIMK U TECTUPOBAHMUSA).

3. Hanmmmure 0 mpuHOMNAX MPOEKTHPOBAaHUS (YHKIMOHATBHBIX TpeOoBaHWil miust ML
pelIeHus, BKJIIOYast IPUMEPBHI.

4. Co3zmaiite nuarpaMmy, WLTIOCTPUPYIOIIYIO TpoIecc pa3paboTku u Bamupanuu ML
peuieHus, BKJIF04asi KJIIOUYEBbIE ATAlbl U B3aUMOJICHCTBHS.

5. IlpoBeaure aHanu3 yCHEWIHbIX W HEyAAuHBIX MpUMEpoB Bamuaauuu ML Mmonenei,
BBIJICJIMB KJIIOUEBBIC YPOKU U PEKOMEHIALIUY.

IIpumepHbIe 3a7aHN 1JI KeliCOB
Keiic-3agaua: IIpoexTupoBanue ML cuctembl u pazpadorka ML npuioxenust
Curyanusi: Bel pabotaere B KOMIaHUH, KOTOPask XOUET BHEAPUTH CUCTEMY IpeACKa3aHUs
OTTOKa KJIMEHTOB JUI CBOETO OHJIaiH-cepBHca. Baia 3amaua — COpoeKTUPOBATh apXUTEKTYPY
ML cucremsi.
3ananus:
1. OnumuTe OCHOBHBIE KOMIIOHEHTHI apXUTEKTYpbl ML cuctemsl, BKiItodas cOOp JaHHBIX,

00paboTKy, 0OydeHHe MOJICIIH U pa3BepThIBAHUE.
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2. Ilpennoxxure, KaKk MHTETPUPOBaTh HOBYI0 ML cucTtemMy ¢ CyIIeCTBYIOIIUMU CHCTEMaMH
komnanuu (Hanpumep, CRM, 6a3bl JaHHBIX).

3. Onumure, KaKue TEXHOJIOTUU U MHCTPYMEHTHI Bbl Obl HCHOIB30BAIU AJIs Pa3pabOTKU U
pasBepThiBaHuss ML mnpunoxxeHus (HampuMmep, S3BIKM NPOrpaMMHPOBaHUsA, OMOIMOTEKH,
00JIa4uHbBIC PEIICHHUS ).

4. TloaroroBbTe IJIaH MO OOecreueHn o0 0€30MacHOCTH JTaHHBIX B IIpoliecce pa3paboTKH U
pa3BEPTHIBAHUSA CUCTEMBI.

5. ObocHyiiTe, KaK Bbl Oy/1eTe TECTUPOBATh U BaJIMIUPOBATh CUCTEMY IIEPE]] €€ 3aIyCKOM.

Keiic-3amaua: Obecneyenue HagexHoi padoTsl ML npuiioxkeHni

Curyanusi: Bama kxomnanus pa3BepHyna ML nmpunoskeHue 15 aBToMaTH3aIlu Ipolecca
00paboTku 3asBOK Ha KpeauT. OIHAKO MOJIb30BATEIM HAYald COOOMIaTh O COOSX M HU3KOM
MPOU3BOTUTENLHOCTH CUCTEMBI.

3aganus:

1. OnumuTe METOABl MOHUTOPHHIA, KOTOPbIE Bbl Obl MCIOJIb30BAIN Ul OTCIIEKUBAHUS
npou3BoauTeIbHOCTH ML mpusoxenus (HarpuMmep, METPUKH, IOTUPOBAHUE).

2. Pa3pabotaiite crpareruto nojnuepxxku ML cuctemsl, BKIIt04ast peryssipHble IPOBEPKU U
OOHOBIICHUS.

3. OOBsicHUTE, KaK BBI OyzieTe 00ecreynBaTh MaCIITaOUPyeMOCTb TIPHIIOKEHHSI, ITOOBI OHO
MOTJIO 00pabaThIBaTh YBEIUYUBAIOIIUICS 0O0HEM JTaHHBIX U 3aIIPOCOB.

4. Onumure, KaK Bbl OyzeTe yHpaBisATh U3MEHECHUAMU U OOHOBJIEHUSMHU MOJEIH, YTOOBI
MUHHMHU3UPOBATh PUCKHU U COOH.

5. IloAroToBBTE OTUET O TOM, KaKHE IIATH CIAETYeT MPEANPUHATH Ul YCTPAHEH NS TEKYIIUX
Ipo0JIEM C MPOU3BOIUTEIBHOCTBIO U HA/IEKHOCTBIO MTPUIIOKEHUS.

Keiic-3amaua: UnTerpanus u passepreiBanue ML pemenus

Curyanusi: Bama komanga paspaboTtania Mozenb JUisi MPOTHO3HUPOBAHUS CIpoca Ha
OPOAYKTl B MHTEpHET-MarauHe. Temnepp HEOOXOJWMO HWHTErPUPOBaTH 3Ty MOJETL B
CYIIECTBYIOLIEIO CUCTEMY YIPaBJICHUS 3allaCaMHU.

3aganus:

1. OnumuTe maru, HeoOXoMUMbIe Il UHTeTpanuu ML Mozpenu B cucTeMy YIpaBICHHUS
3amacamu, BKiro4as B3auMojeiicteue ¢ APl u 0azamu JaHHBIX.

2. Pa3pabotaiiTe miaH pa3BEpTHIBAHUS MOJETH, BKIOYas BBHIOOp cpeipl (JIOKabHAa,
oOmaynas) u noaxosl kK CI/CD (HenpepbIBHAS UHTETPALIMS U pa3BEPThIBAHUE).

3. OObsicHUTE, KaK Bbl OyJeTe TECTUPOBATh WHTETPAIMIO MOJIETH C CYIIECTBYIOIIUMH
CHUCTEMaMU Ha dTalle pa3BepThIBaHMS.

4. Onumure, Kak Bbl Oynere obecreunBaTh MOJIEPKKY U OOHOBIIEHHE MOJENIU IOCIe
pa3BepTHIBaHUS, BKJIIOUAs CTPATErMi MOHUTOPUHIA U 0OpaTHOI CBA3H.

5. IloAroToBbTE MPE3EHTAILMIO /TSl 3aNHTEPECOBAHHBIX CTOPOH, B KOTOPO BBl OOBSCHUTE,
Kak BHexpenue ML Mozenu NOBIMAET Ha MPOLECCHl YNpaBICHHUS 3amacaMd U IMOBBICUT
s exTuBHOCTH OH3HECA.
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IIpuMepHOe onucaHue K IPOEKTY

3aganue 11 npoekTa: ""PacnpocTpaHenHble olIMOKHU B npoekTHpoBannu ML cucrem u
MOJAX0/IbI K UX NMPeA0TBPALIeHUIO"
Onucanue npoexma
Llenp naHHOTO MPOEKTa — HCCIENOBaTh M MPOAHATM3UPOBATH PACIIPOCTPAHEHHBIE OIIMOKH,
BO3HUKAIOIIME TpHU MPOEKTHPOBAaHMM M pa3paborke ML cucrem, a Takke MPeIIOKHUTD
3¢ peKTUBHBIEC TOIXO0/IbI U METO/IbI ISl MX MPEAOTBpAILlEHUS. Y YACTHUKH MPOEKTa JOKHBI OyayT
BHIOpAaTh KOHKPETHBIE OMIMOKH, MPOAHAIM3UPOBATh WX TNPUUYMHBI M TIOCIEACTBUS, a TaKKe
pa3paboTaTh pEKOMEHIAIIMH TI0 MPEIOTBPAIICHUIO YTHX OMHOOK B OymayIem.
Omanvl N0020MoKU npoexma
1. Bbi6op Tembl 1 popMyJIHpPOBaAHHE MPODIEMBbI
o Hccnenyiite pa3inyHble aceKThl IpoeKTUpoBanus ML cucrem.
o BeiGepure 3-5 pacnpocTpaHeHHBIX  OHIIMOOK, KOTOpbIE BBl ~ XOTHUTE
MIPOaHAIU3UPOBATH.
o CdopmynupyiiTe OCHOBHBIE BOIIPOCHI, HA KOTOPBIE BBl XOTUTE OTBETUTH B IIPOEKTE.
2. Coop undopManuu 1 aHATIU3
o MWsyuurte nuteparypy U pecypchl MO BbIOpaHHBIM OIIMOKaM (HaydHBIE CTaThH,
OJIOTH, KHUTH).
o Ilpoananusupyiite npuMepsl peabHbIX IPOEKTOB, I1€ MPOU3OLUIN OIIHUOKH, U UX
MOCTIE/ICTBUSI.
o Cobepute nHbOPMAIHIO O TIOIX01aX K MPEAOTBPAIIEHUIO STUX OIIHUOOK.
3. Pa3padoTka pexoMeHmaANMI
o Ha ocHoBe coOpanHoil MHPOpMaIK pa3paboTaliTe KOHKPETHBIE PEKOMEHIAITUU
IO MPEIOTBPALIEHUIO BEIOPAHHBIX OMIHOOK.
o IloaroroBbTe mpe3eHTAIMIO, KOTOpas BKIIOYAeT B C€Os OCHOBHBIC BBIBOJIIBI W
PEKOMEH/IaITHH.
4. TloaroToBKa K 3al[UTe MPOEKTa
o Co3pgaiiTe cinaif bl U1 IPE3E€HTALMH, BKJIOYasi BU3YyaJIM3allud U IPUMEPHI.
o IloaroroBeTech K BompocaM M OOCYXAEHUSM, KOTOPbIE MOTYT BO3HHMKHYTH BO
BpEMsI 3aLIHTHI.
5. 3ammura npoexra (1 1eHb)
o Ilpe3enTyiiTe cBOM MPOEKT nepea ayautopueii (MmoxxHo B popmare 10-15 MunyT).
o OtBerbTe Ha BONPOCH! U OOCYANUTE MOITYUEHHBIE PE3YIIbTATHI.
Kpumepuu oyenusanus
1. Copnep:xanue npoexta (40%)
o [I'myOuna ananu3a BbIOpaHHBIX OIITHOOK.
o [IlonHoTa 1 TouHOCTH MH(pOPMALIUH.
o KadecTtBo npe10’)KeHHBIX PEKOMEHAAIINMN.
2. Ctpykrypa u opopmienne (20%)
o Jlorn4HOCTH ¥ MOCNIEA0BATENBHOCT U3JI0KEHUS MaTepHaa.
o KauecTBo cnaiinoB u Bu3yanuzauuii (€ciay UCHOIb3YIOTCS).
o CoortBerctBUe popManbHBIM TpeOoBaHUAM (IIPUPT, pazmep, opopmieHue).
3. IIpezentanus (20%)
o SlcHOCTB M yOEIUTENbHOCTD U3JI0KEHUS.
o YMeHue oTBeuaTh Ha BOIIPOCH! U BECTU JAUCKYCCHIO.
o MHcnonb3oBanue BpeMeHU (COOTBETCTBUE OTBEJICHHOMY BPEMEHH).
4. HccaenoBatenabckasi padora (20%)
o YpOoBeHb CaMOCTOSITEILHOCTH U OPUTHHATLHOCTU B UCCIIEJOBAHHH.
o YMeHue HCII0JIb30BaTh Pa3IUYHbIE HICTOUHUKH HUH(OPMALIUH.
o Kpurtuueckoe mblleHne U ClIOCOOHOCTD JIEN1aTh BHIBOJIBI.
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HononnumenvHule pekomenoayuu
PaGoraiiTe B KOMaH/e, €CTIM 3TO BO3MOXKHO, YTOOBI OOMEHUBATHCS UACSIMU U OTIHITOM.
Perynsiprao obcyxaaiTe mporpecc ¢ npenoaBaTeieM Wi HACTABHUKOM, YTOOBI TOTYyYHUTh

00paTHYIO CBSI3b.

He 3a0rIBaiiTe 0 BaKHOCTH AOKYMCHTHPOBAHUA BALICTO IIpoHecCa pa6OTBI U pE3yJIbTaTOB

TSt Oy AyITUX MTPOEKTOB.

3aiaHus 1JIsl MPOMEKYTOYHOM aTTeCTAUMHU MO JUCHHUIVINHE (MO1YJII0)

Ne 3aganue OtBer Komnerenuus

n/n

1. Kaxoit u3 cnegyromux tTunos ML 3aia4 oTHOCHTCS K b [K-1
KaTeropuu 3ajad kinaccuduxanum?
a) [IporHO3upoOBaHE IEHBI AKIIHIA
b) Onpenenenne criaMa B 3JIEKTPOHHOM ITOYTE
¢) Kimacrepusanust KIimeHTOB 110 TOBEIEHUIO
d) [Towck aHOMaMil B TAaHHBIX

2. Kakoit MeTos ucnonb3yercs i BaluIallui MoJieJien a OIIK-1
MAaIIMHHOTO 00yueHus?
a) Kpocc-Banmunanus
0) ['mmepmapamerpudeckass ONTUMHU3AIIAS
B) O6paboTka BEIOPOCOB
r) Hopmanuzanust JaHHBIX

3. Kak mHa3pBaeTcss mpomecc OIEHKH HSKOHOMHYECKOU ROI /Bo3Bpar OIIK-1
s dexTuBHOCTH ML mipoekra? WHBECTHIHI

4, Kak HaspiBaeTcs mporecc, 0pd KOTOPOM  MOENb Bamunanus VK-1
TECTUPYETCS Ha HOBBIX JaHHBIX ?

5. Kakas merpuka yaie BCEro HCIONB3YeTCS IS OLEHKHU TouHoCTB [K-1
OuHapHOM Kiaccudukanun?

6. Kak HazwsBaercs mporecc cOopa, oOpabOTKH W aHAIM3a Anamutrka YK-1
JaHHBIX?

7. Kakoii TepMuH 00O03HAYaeT CIOCOOHOCTH OBICTPO O0y4aeMOCTh YK-2
aJlanTUPOBATHCS K HOBBIM 3HAHUSIM?

8. Kakolf T apXMTEKTypbl YacTO MCHOJb3yeTcs Aad | MukpocepBHCHAs YK-2
paspaborku ML npumosxeHnii? ApXUTCKTYypa

9. Kakoifi ~ MHCTpyMEHT  4acTo  HCHOIb3YyeTCs I Prometheus [IK-1
MOHUTOPHUHTA Ipou3BoAUTENBHOCTH ML cucrem?

10. Kax mnaspBaercs mpomecc, IHpd KOTOPOM JaHHBIC [penoopadboTka OIlK-1
OYHIIAFOTCS M MTOJTOTABIIMBAIOTCS I 00 ydeHU s ? JAaHHBIX

11. Kakoit meron omeHKH sSKOHOMHYECKOro 3¢dexra ML Amnanu3 3arpar- [K-1
PELICHUH HCcnoNb3yeTcs ISl aHal3a 3aTpar U BhITOAbI? BbIroza

12. Kako#t merom wcmoms3yercss nmns wuHTerparuu ML API [1K-2
pELIeHHH C CyIIeCTBYIONIMMHU CHCTeMaMu ?

13. Kak mHazpBaeTcs moaxon, NpU KOTOPOM  MOZEIH Junaamudeckoe VK-1
OOHOBIISIFOTCSI HA OCHOBE HOBBIX JTaHHBIX? oby4enune
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