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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma pucuuiinHbl (Moayns) «lIpoexkTupoBaHHME CHUCTEM MAalIMHHOIO
obOyuenus (ML System Design)» cocTaBiieHa B COOTBETCTBHH C (peiepalibHbIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO OOpa30BaHHUs — MAarucTparypa IO HalpaBICHUIO
02.04.01 MaremaTHKa 1 KOMIIBIOTEpHBIE HAYKH, Ipod b MamuHHOe 00y4eHHe B AIEKTPOHHON
KOMMEPIIMH, YTBEPKJICHHBIM MpHKa3oM MMHHHUCTEPCTBA HAayKd M BBICHIETO 00pa3oBaHUs
Poccutickoit ®eneparuu Ne 810 ot 23.08.2017 roxa.

Wzyuenue nucuurianabl (Moaysnsi) «IIpoexkTupoBanue cucteM MamuHHOTO oO0ydyenust (ML
System Design)» 1o3BoJisieT CO3/1aBaTh HHTETPUPOBAHHBIC PEHICHHUS, 00ECIICUNBAOIIHE BHICOKYIO
IPOM3BOIUTENFHOCTh M YCTOMUMBOCTh MOJIENICH B pealbHBIX ycioBusix. Kpome Toro, 3Hanue
OPOCKTHPOBAHUS CUCTEM MAIIMHHOTO OOYYeHHs CIIOCOOCTBYET ONTHMH3AIMU PECYPCOB U
YCKOpSIET BHEIPEHUE MHHOBAIIHMIA B Pa3IMYHBIX cepax.

MecTo TMCHUNIJIMHBI (MOIYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl
Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOduib
MammHHOe 00y4eHuUe B AJICKTPOHHOM KOMMEPIIMH U BXOJHT B 00513aTeNIbHYIO YacTh bioka 1.
JucuuruimHa (MOJlyJIb) U3ydaeTcs Ha 2 Kypce B 4 cemectpe.

Hear wu3yyeHusi JMCHUIIMHBI (MOAYJISA)! OCBOCHHME TPUHIIMIIOB MW METO/OB
MPOSKTUPOBAHUS PPEKTUBHBIX, MACIITAOMPYEMBIX M HAICKHBIX CUCTEM MAITUHHOTO O0yYCHUS
JUTSL pEIIeHUs MMPAKTUYECKUX 3a/1a4.

3agaum u3y4eHus TUCHUIIMHBI (MOYJIs1):

— M3Y4YUTh TOAXOIbl K TPEABAPUTEIBHOMY aHaJIN3y OW3HEC-TPOLIECCOB s
OTpesieNieHusT 11eJIECO00PA3HOCTH MPUMEHEHHUsI MAITUHHOTO OOy4YeHHUs B TPOEKTaX
KOMITaHUH,

— OCBOUTBH TIOCJIEIOBATENbHOCTh H3TAllOB CO3/IaHUS W Pa3BEPTHIBAHUS MOJIENEH
MAIIMHHOTO O0YUYEHHs, OT KOHIENTYaIH3aI[iH 10 HHTETPALUU B TIPOU3BOJICTBO;

— HAY4YUTHhCS pa3pabaThiBaTh APXUTEKTYPHBIE PEIICHUS JUIsi CHCTEM MAaITUHHOTO
oOydeHus, BKIIOYas KOMIIOHEHTHI JJii OOpaOOTKH JaHHBIX U  BBITIOJHEHUS
IIPEJICKA3aHNM;

— DPa3BUTh YMEHUS B OIEHKE MOTEHIIMAIBHOTO BO3/ICUCTBUS MAIIMHHOTO O0y4YeHUs Ha
OM3HEC-TI0KA3aTeN U ONITUMHU3AIINIO0 PECYPCOB;

— TPAKTUKOBATh TEXHUKH OOECTeueHUs] CTaOWIBLHOM paboThl M aJamnTallid CHCTEM
MAIIMHHOTO OOYYEeHHS B YCIOBUSAX PeabHON IKCILTyaTaIUH.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIACS 10JI2KEH

3Hamp:

— JUIS KaK¥MX 3a/1a4 IPUMEHSIOTCSI METO/Ibl MAIITUHHOTO OOYYECHHS B KOMIIAHUSIX M KaK
MIPOBOAMTH MPEIBAPUTENBHBIN aHATN3 AJIs OLIEHKH HEOOXOAUMOCTH MX BHEAPEHUS,

— KIJIF0UEBBIE KOMITOHEHTHI ApXUTEKTYPhI CHCTEM MAIIMHHOTO O0YUYEHUS;

— 9TaIlbl )KU3HEHHOTO [MKJIa MOJIEJIe MallTMHHOTO O0Y4EHHUS;

— cnocoO0bI o1leHKH 3¢ (deKTa OT PEIICHH Ha OCHOBE MallTMHHOTO O0Y4YCHHUS;

— TPUHIUIIBI TOJTOTOBKH KO/ U MOJIEJIEH JIJIsl TPOJIAKIIICHA;

— METO/bl MOHUTOPUHTA CUCTEM MAIIMHHOTO O0y4YeHUs B IPOJAKIIICHE;

— MPUHIUIBI 00eCTIeYeHHUs MAaCIITA0UPYEMOCTH U HA/IKHOCTU CUCTEM.
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ymemb:

GopMynHpOBaTh TEXHHUYECKYIO IIOCTAHOBKY 3aJaud MAIIMHHOTO OOydYeHwus,
BbIOMpaTh METPUKHU KauecTBa U Oeil3aii;

pa3pabaThiBaTh KOHIEHIMIO CHUCTEMbl MAalIMHHOIO OOy4YeHHUs C y4yeToM Ou3Hec-
1eyed U OrpaHuYCHU;

pa3pabaThiBaTh JU3aiiH pelIeHUs, BKIoYas (PyHKIHMOHAIbHbIE TPEOOBAaHUS U IIJIaH
peanu3alum;

MIPOEKTUPOBATH APXUTEKTYPY CUCTEM MAIIMHHOT'O 00Y4YEeHHUSI, BKIII0Yasi KOMIOHEHTBI
JUTst 00pabOTKH JTaHHBIX, 00Y4YCHUS U HHPEPEHCa;

OLICHUBATh 3KOHOMUYECKUN APPEKT OT BHEIPEHUS TPOCKTA HA OCHOBE MAIITUHHOTO
00y4eHus;

dopmynmupoBats TpeboBaHMS K HMH(pPACTPYKType C Y4EeTOM Harpy3ku H
MacIITaOMpOBAHUSI.

eénaoems:

HaBBIKOM MPOCKTHPOBAHUS CUCTEM MAIIMHHOTO OOy4YEHHs, OPUEHTHPOBAHHBIX Ha
peuienne Ou3Hec-33/1a4, C YYETOM TEXHHMYECKHX OTrPaHWYEHUH W YCIOBUM
IKCIUTyaTaIuH,

HaBBIKOM pa3pabOTKH KOHUENIUN U apXUTEKTYPHBIX PEIICHUH CHCTEM MAITMHHOTO
00y4eHUs B yCIOBHUIX OPAHUYEHHOTO BPEMEHH U HEMOJIHBIX JTAaHHBIX;

HaBBIKOM TIPOBEPKH JKU3HECIIOCOOHOCTH pEUICHWH Ha OCHOBE MAIIMHHOTO
o0OyueHusl.
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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:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNuaukarop
KOMIICTCHIIHH

IlepeyeHb MIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

OIIK-3.

Cnoco0eH caMOCTOSITENBHO
CO3/IaBaTh MIPUKJIATHEIE
pOTrpaMMHEIE CPEICTBA HA
OCHOBE COBPEMEHHBIX
HH(POPMAIHOHHBIX TEXHOIOTHI
1 CETEBBIX PECYPCOB, B TOM
YHClle OTEYECTBEHHOTO
MIPOM3BO/ICTBA

OIIK-3.1.

3HaeT NPUHIUIIBI
MIPOEKTUPOBAHMS M IOCTPOCHUS
MIPOTPaMMHBIX CHUCTEM,
apXUTEKTYPy HHPOPMAIMOHHBIX
pelIeHui JUT aHaIn3a JaHHbIX,
COBpPEMEHHBIE SI3BIKU
MPOTrPaMMHUPOBAHUS, a TAKIKE
OTEYECTBEHHBIE IPOTPAMMHEIC
m1aTQOpPMBI

OIIK-3.2.

YmMeeT pazpabaTeiBaTh
MIPOTPaMMHBIE MOLYIU IJIst
cOopa, XpaHeHUs 1 00paOOTKH
JaHHBIX, PCAJIN30BbLIBATH
MaTEMAaTU4YCCKHUEC MOACIIN B BUJC
NPOrpaMMHBIX PELICHUH,
O6CCHC‘II/IB3TI) HX UHTCTpalurIo C
nHGOPMALMOHHBIMU CUCTEMAMHU
U TIOAJEPKHUBATH X
YCTOWYHBYIO M O€30MACHYIO
pabory

OIIK-3.3.

HMmeeT npakTUUECKUNA OIBIT
pa3pabOTKH ¥ BHEPEHUS
MPOrpaMMHBIX CPENCTB,
peaNn3yIOINX METOABI
MAaIIMHHOTO O0YYeHHS, BKIIOYast
TECTUPOBAHUE,
JIOKyMEHTHUPOBAHUE U
COTIPOBOX/ICHUE pa3pabOTaHHBIX
pelieHui

[K-2.

CrniocoOeH pa3pabaThiBaTh,
peann30BbIBATh U
COIIPOBOXKAATH IIPOTPaMMHBIE U
AITOPUTMHUYECKUE PELICHHUS Ha
OCHOBE MAIIMHHOTO O0yUYEeHHS B
WHIYCTpUAIbHOU cpene

[K-2.1.

3HaeT COBPEMEHHBIE S3BIKU
MIPOrPaMMHUPOBAHUS, METOIBI
HpOCKTI/IpOBaHI/Iﬂ HpOFpaMMHBIX
CUCTEM, apXUTEKTYPHBIE
HOAXOABI K IIOCTPOEHUIO
CepBI/ICOB MAaIlIMHHOT O
o0yueHus, a TAaK)Ke IPUHIIATIBI
obOecrieueHns UX HaJICKHOCTH 1
MacIITaOUpyeMOCTH

[K-2.2.

VYmeer pazpabaTbiBaTh
ITOPUTMBI ¥ TPOTPAMMHBIE
peleHus s 3a1a4 MalluHHOTO
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00y4JeHus1, OCYIIECTBISATh X
WHTETPAIHIO B
nH(OPMAaITMOHHBIE CUCTEMBI
3NIEKTPOHHON KOMMEPIIHH,
MIPOBOJIUTH TECTHUPOBAHUE H
BAJTMIAITAIO pa3pab0TaHHBIX
pelieHui

IK-2.3.

HmeeT nmpakTUUECKUNA OIBIT
ydacTHs B pa3paboTke u
BHEJIPCHUU TPOTPAMMHBIX
pelIeHnit Ha OCHOBE MAITMHHOTO
0o0y4JeHus B paMKax MPOCKTHOM
WiTH IpohecCHOHATBHON
JeSITebHOCTH
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3. TemaTu4yeckuii mjian

Ne TpynoeMkocTb, akageMUYecKHe YaChl
n/m Ounas ghopma
TKY
HaumeHnoBaHue AyautopHasi .
(Tekymui
paszesia AUCHUIIMHBI (MOAYJIs) pabora Camocrosire KOHTPOJIb
Jleknum ¢ KonTpoas JIbHasI
ycneBaeMoCTH)
NMPaKTHYEeCKOH padorta
4acThio
1 OCHOBBI IPOEKTUPOBAHMS CUCTEM 15 78 JomarnrHue
MAaIIUHHOTO O0yUYeHHUS 3a]JaHus
2 IIpakTHKa Ha pealbHBIX Keiicax 15 78 JomariHue
3aJaHus
3auem c ouenkoi 4
Hmozo: 30 4 156
Ob6vem oucyunaunsvt (Mooynsn) (6 ax. u.) 190
Ob6vem oucyuniaunsl (mooyns) (6 3au. eo.) 5

4. CopepxaHue TMCUUILTHHBI (MO1YJIs)

Neni/m

HaumenoBanue pazjeJia
AMCUHMILIMHBI (MOYJIs1)

Conep:xanue TUCHUIUIUHBI (MOYJs1) IO TeMaM

OCHOBBI IPOEGKTHPOBAHHUS CUCTEM
MAIIMHHOTO 00yUeHHS

BBenenue B mpoeKTUPOBaHNE CHCTEM MAITMHHOTO 00ydeHUs. THIIBI
3aJ]a4 MallMHHOTO O0Yy4eHUs B OM3Hece

[locranoBKa 3ama4, B3aUMOJIEHCTBHE C 3aKa3UNKaMH, BBIOOD
MoKa3aTesiel KauecTBa U OLEHKA MPAaKTUYECKON [IEHHOCTH PELeHUs
OKCriepUMeHTaIbHAasl TPOBEPKA PEIICHN: KaK N3MEPHUTh BIUSHIE
MOJIeIN Ha OM3HeC-TIoKa3aTeln

MeToon0THsI MAIIMHHOTO 00YUYEHHS: BLIOOP aIrOpUTMOB, Oa30BbIC
peLIeHus sl CPAaBHEHUS, IPOBEPKa KaueCTBa HA UCTOPUUECKUX
JTAHHBIX

BrIcOKOypOBHEBasl apXUTEKTypa PEIIEHUI HA OCHOBE MAIIMHHOIO
oOydeHus

[MpoexTrpoBane HPOPMAIIMOHHBIX CHCTEM C HCIIOJIb30BaHUEM
MAIIIMHHOTO O0YYeHHS

HaGumonenue 3a paboTol cUCTEMBbI, 00eCIICUCHUE
MAacCIITa0UPyEeMOCTH U HaJICHKHOCTH

PexomeHnnatenbHble CUCTEMBI

IIpakTrKa Ha peasIbHBIX Keicax

ITouckoBble cCUCTEMBI

WuTennexTyaibHbIE TOMOITHIKY HA OCHOBE OONBIITUX S3BIKOBBIX
Mojienen

IIporno3upoBanue cnpoca

Ilepconann3npoBaHHbIE MAPKETUHIOBBIE PACCHUIKHU U MPETIOKEHHS
[MpuMeHeHne MalIMHHOTO 00y4YeHNs B MH(POPMAIIMOHHOM
Oe3omacHocTH

[ToaroroBka K cobece10BaHUAM IO TPOEKTHPOBAHUIO CUCTEM
MAaIIMHHOTO O0YYeHHS
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxnplii CTyqeHT B TEYEHHWE BCEro IMepHoAa OOydeHHUs TNOIydaeT HHIUBUAYaJbHbIH
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeJIelIaMH.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnognas numepamypa:

1. Jlakmmanan, B. MammnaHoe oOydenue. [laTTepHBl MPOCKTHPOBAHMS : MPAKTUYECKOES
nocobue / B. Jlakmmanan, C. Poduncon, M. MynH. - Cankt-IletepOypr : BXB-IletepOypr, 2022.
- 448 c¢. - ISBN 978-5-9775-6797-8. - Tekcr : onekrponnbni. - URL:
https://znanium.ru/catalog/product/2140204.

2. Kooanbo, JI. ITocTpoenue cuctemM MaliMHHOTO 00y4eHust Ha si3bike Python : mpakTuueckoe
pykoBozctso / JI. Koanbo, B. Puuapt ; nep. ¢ anrn. A. A. Ciunkuna. - 3-e u3f. - Mocksa : JIMK
ITpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : smektponHsri. - URL:
https://znanium.ru/catalog/product/2102618.

Jononnumensnan numepamypa:

1. BypkoB, A. VmxXeHepus MalIMHHOTO OOYYEHHUS : NMPAKTHYECKOE PYKOBOJCTBO / A.
Bypkos ; nep. ¢ anrn. A. A. CnuakuHa. - Mocksa : JIMK IlIpecc, 2022. - 306 c. - ISBN 978-5-
93700-125-2. - Tekcr : anektponHbIit. - URL: https://znanium.com/catalog/product/2109491.

2. Mopdu, K. II. BeposiTHOCTHOe MammHHOE OOy4deHHe. [IOMOTHUTENBHBIE TEMBI:

npejcKa3aHue, MOpoXKACHUE, OOHApyXeHHe, ACHCTBUE : MpakThuueckoe pykoBojctBo / K. II.
Mbopodu ; mep. ¢ aarn. A. A. Cnuakunaa. — Mocksa : JIMK Ilpecc, 2024. - 768 c. — ISBN 978-5-
93700-317-1. - Tekcr : anextponHbIit. - URL: https://znanium.ru/catalog/product/2205085.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00eclieurBaroeil MpoBeieHHe BCeX
BUJOB JUCLUUIUIMHAPDHOW W MEXIUCUUIUIMHAPDHOW IOATOTOBKH, IPAKTUYECKOW W Hay4dHO-
HCCJIEI0BATENBCKOM paboT 00YyUaIOMUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THWIA, 3aHATHM CEeMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBHOM pabOoThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUIECKOTO
oOciy>kuBaHus yueOHOro ob6opynoBanus. [loMemmenuss yKoMIIJIeKTOBaHbI CHIEUATU3UPOBAHHOM
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs TPEACTaBICHUS y4eOHOH
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne aucumInHel (MOIyIs) 00eCieYnBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMH1 U CTYJIbSIMU,
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— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMHU KaJIbKYJISITOPAMU;

— CHEIUAIM3UPOBAHHBIM 000pYIOBaHUEM, BKITIOYAS IEMOHCTPAIIHIOHHOE 000PYIOBAHHE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUI MCHOJIb30BAaHUSI WHBAJWJIAMH M JIMLIAMU C OTPAHUYECHHBIMH BO3MOXHOCTSMHU 3I0pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obOecriedeHHEeM  JIOCTyNa B JJICKTPOHHYIO  WH(OPMAIMOHHO-00pa30BATEIBHYIO  CPEIy
YHuBepcurera.

OO0yyarmumMcs MpeaoCTaBIseTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
nH(pOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOW ceTH «MHTEepHET», 3JIEKTPOHHBIM pecypcaM (B TOM
YHUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanme noprana Cceblika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponnas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnoreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHelll calT MUHHCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccutickoit @enepariim

5. | ®enepanbusiii moptan «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/

K 00pa3oBaTensHBIM pecypcam”

7. Enunas xoswiekuus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB
8. denepaibHbIi IEHTP HHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[Tepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, MCIOJIB3YEMbIX IPH  OCYLIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUITIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
OpOrpaMMHOI0  OOECIeYeHHs, COBpPEMEHHbIE MpoQecCHOoHalIbHble 0a3bl  JAaHHBIX H
MH(OPMaLMOHHbBIE CIIPABOYHbIE CUCTEMBI:

HaumenoBanmne 110 IIponsBoacTBo JInnen3nonnoe / cB000HO
pacnpocTpaHsiemMoe

OnepanuoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3UOHHOE
Server)
BbpaysepbI:
Sunekc.Bpayzep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHbIe NPUTOKEHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLIEH3UOHHOE
TeXstudio 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe oGecnieyeHne VIS IVIAHNPOBAHMSA M YYeTa BpeMEHM:

Toggle app 3apyOexxHOe CBOOOHO pacIpoCTpaHsIEeMOe
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https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
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http://school-collection.edu.ru/
http://fcior.edu.ru/

CucTeMBbl YIPaBJIeHHs] IPOEKTAMM:

Microsoft Imagine (Project) | sapy6GexHoe | muuensnonnoe

Cucrembl ynpasJjieHus1 0a3aMHU JaHHBIX:

Microsoft Imagine (SQL Server) | sapy6esoe | muuensuonnoe

Cucremsbl pedepBHoro konuposanms (backup):

Acronis Backup Advanced for 3apyoexHOe JIUIIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPAaBOBBIE CHCTEMBI:

Koncynpbrantllintoc: cipaBouHoO- OTCUECTBECHHOE JMLCH3UOHHOE

IpaBoBasi CUCTEMA

CpencrBa aHTHBHPYCHOIi 3a1IUTHI:

Kaspersky Endpoint Security mst OTCUYECTBCHHOE JIUTICH3UOHHOE

ousneca CrammapTHelii Russian

Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
Anaconda 3apyOeKHOE CBOOOHO PaCIpOCTPaHAEMOC
Robotic Operating System 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
CopelliaSim 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Google Colaboratory 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
ITakeThbl NPOrpaMMHBIX CPeICTB U OHMOJIHOTEK:

AutoPsy 3apyOexxHOe CBOOOIHO pacIpoCcTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe CBOOO/THO PACIPOCTPAHIEMOE
Cucremsl ynpasJieHus1 0udaunorpadguyeckoii uHpopmanmeii:

Zotero ‘ 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
CepBHCHI U CITYKOBI:

Bind 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe

7. MeToauuyecKue U OllEeHOYHbIE MaTepuaJjbl
MeToanyecKkue YKazaHud AJad oﬁyqammnxcs[ 110 OCBOCHMIO JHCIHUIIJINHBI (MO)Iy.]'[fl)

B mpouecce uzydenus aucuuruiHbl (Moxyns) «lIpoexTnpoBaHue cucTEM MAaIIMHHOIO
oOyuenus (ML System Design)» B pamkax TEKyIIEro KOHTPOJS yCIIEBAEMOCTH MCIOJB3YIOTCS
TaKu€ BUJbI y‘IC6HOI7[ pa6OTI)I, KaK JICKIUH, CEMUHApPbI, JOMAllIHUEC 3aJaHUsA, a TAKKC pa3JIMIHBIC
BUIBI CAMOCTOSITEIIEHOW paOOThI 00YJaONIMXCS 0 33/IaHUIO0 MIPETIOIaBaTellsl, HAallpaBJICHHbIC Ha

pPa3BUTHC HaBBIKOB HpO(I)CCCHOHaHBHOﬁ JCKCHUKHU, 3aKpPCIUICHUC MPAaKTUYCCKUX
HpO(I)CCCI/IOHaJ'IBHBIX KOMHGTCHHHﬁ, NMoompeHNUEC HHUITUATUB.
ﬂeKL;M}Z - CUCTEMATUYCCKOC, OCICa0BATCIIbHOC, MOHOJIOTHYCCKOC H3JI0KCHUC

IpernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nekuui peKOMEHAYETCs BECTH KOHCIIEKT JIEKLHMW: KPaTKO U CXEMaTU4YHO
¢bukcupoBaTh OCHOBHBIE WJI€H, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0AMMO OTMETHUTh BONPOCHI MM MaTepUaibl, KOTOpHIE
BBI3BIBAIOT 3aTPYJIHEHHUSI, U MONBITATHCS HAWTH OTBETHI B PEKOMEHJIOBAHHOMW nuTeparype. Ecinu
pa3oOpaThCsi B MaTepuane He YAaeTcs, ClieAyeT cOpMYIMpPOBaThH BONPOC M 3a7aThb €ro
IpernoaaBaTesio Ha KOHCYJIbTAlUU WM BO BPEMsI CEMUHAPCKOTO (IMTPAKTUYECKOT0) 3aHATHUS.
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Cemunap — 310 (hopma yuyeOHOUM IesATEeTLHOCTH, IPOBOAUMAs B YY€OHOM 3aBECHUU IO/
PYKOBOACTBOM NpCHoJaBatciid, TrAC CTYACHTbBI AKTUBHO Y4YaCTBYKOT B OGCy)KI[CHI/IHX,
NPaKTUYCCKHUX 3a/IaHUSX U IPYTUX (popMax B3aMMOJCHCTBHSL.

JIJist ycrienTHo MOATOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee O3HAKOMHTHCS ¢ TEMOM
3aHSATHS U OCHOBHBIMH MaTepHaiaMd, 4TOObIl MMETh BO3MOXXKHOCTH AaKTHBHO Y4YacCTBOBaTh B
06CY)K[[CHI/II/I. Takke 1mojie3HO IMOATOTOBUTH BOIIPOCHI U UACH JJIA O6CY)KI[CHI/I$I, YTO IIOMOXKET
riry0e MOHATh MaTepHajl U MPOJAEMOHCTPHPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HabOp 3a/1a4 IO TEMaM HEJIEIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSAMU BaKHO BHUMATEIIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBaTh 3aaHus Ha JTarbl, YTOObI
nu30exarb MEperpy3kd W Jydlle YCBOUTh MaTepuan. lMcmonab3oBaTh pa3ivyuHble HUCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, i 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

bonycnvie 6annibi — 3TO OLEHKH, KOTOPbIE CTYAEHTHI MOTYT IIOJYYUTh 3a BBIIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@opmar OOHYCHBIX OajUIOB TIO3BOJIICT CTYAEHTaM YJIyYIIUTh OOLIYI0 OLEHKY IIO
JTUCHUIITMHE (MOJIYJII0) U CTUMYJUPYET YIiyOJIeHHOE U3yYeHUEe MaTepuara.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIYOJEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosiTenbHOM pabOTHI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAHHBIMU
MaTepuaiaMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTEpPUAJIOB IIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHUE YI€OHO-NCCIIEAOBATEIBCKUX
3aJJaHUI U IPYTOE.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[y.]'lIO)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUSA CPOPMUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuminae (moayiaw) «IlpoekrupoBanmue cucreM MammHHOro odyudenusi (ML System
Design)»

OrneHuBaHuEe YpOBHS Y4YEOHBIX JOCTHIKEHHH OOydYarolmuxcsl MO AUCHHUIUIHHE (MOIYIIO)
OCYILIECTBIISIETCS B BUJI€ TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xxyTouHasi arrecTauMsi 1O JUCIHUIUIMHE (MOIYJIO) OCYIIECTBISETCS B (opme
3auema ¢ OWEHKOU, TPU STOM TPOBOJUTCS OIEHKA KOMIETEHIMH, CHOPMHUPOBAHHBIX IIO
JUCHUITIINHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIIEBACMOCTU H HpOMe)KyTOIIHOI\/'I aTTeCTaluu
HCIIOJIB3YCTCA I[eCSITI/IGaJIJIBHa}I KajJla OLCHHBAHUA, KOTOpasd COOTHOCUTCA C TpaﬂHHHOHHOﬁ
MATUOAUIBHOM IIKAJI0i CJICAYIOIUM 06pa30M, €CJIM UHOC HC YKa3aHO B cpmna6yce JUCHUIIIIMHBI.

HecaTudannbHas IaTudannbHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OIleHKAa OIleHKAa AUCHUILTHHE (MOTYJIIO)
10 OTtnuaHO CTyIeHT NOJTHOCTHIO BIIAJCET 3HAHUSAMH, U3JI0KEHHBIMH B
9 OTIUYHO paboueil mporpamme, U TITyOOKO OCMBICIISICT AUCLHUILIHHY
OTIMYHO (momynp). OH  CaMOCTOATETLHO W JIOTHYECKH
M0CJIE0BATENIFHO OTBEYAET HA BCE BOMPOCHI, aKLEHTUPYS
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JecaTndaibHan
OIleHKA

IIaTnoananLHas
OILICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHHusl 1o
JUCHMIIMHE (MOXYJIIO)

BHMMaHHUE Ha HAWOOJee BAXKHOM. YMeEET aHATU3UPOBATh,
CpaBHUBATD, KJIacCH(DUIMPOBATH, 00001aTh,
KOHKPETH3UPOBaTh M CUCTEMAaTU3UPOBATh W3YYCHHBIH
MaTepual, BBIACIAS KIIFOUSBbIC MOMCHTHI U yCTaHABJIMBAS
MPUYHHHO-CIICICTBEHHBIE CBsi3H. UeTko ¢opMmynupyer
OTBETHI, YBEPEHHO UHTCPIPETUPYET PE3yIbTATHl AaHATU30B
W JpYyrUX HCCICAOBAHMN, a TaKKe pellacT CIOXKHbBIC
3agaud. CTyZEeHT XOpOIIO 3HAaKOM C METOAaMH

HUCCICO0BaHMsI, H€O6XO):[I/IMI>IMI/I JJIsL npaKTqucxoﬁ

JCATCIIBHOCTH,
ACIICKTbl W CIMIIIINHBI

U yMEeT CBS3bIBaTh TEOPETHUECKHE
(Momynsl) ¢ TIpaKTHYECKUMHU
3aJa4aMu.

Xoporo

Xoporo

CryneHT o0naaeT 3HAHUAMH IIPEIMETA MTOYTH B TIOJTHOM

o0beme paboueld mpPOrpaMMbl U  CaMOCTOSTEIBHO,

JIOTMYECKH I10CIIEI0BATENBHO U BCECTOPOHHE OTBEYAET Ha
BCE BONPOCHL, AKLEHTHPYS BHUMaHHWE Ha Haubomee
3HaYUMBIX MOMEHTaX.

OH yMeeT aHaJIU3UPOBATh,

CpaBHHBATB, KITaCCU(HUIIUPOBATB, 0000mIaTh,

KOHKPETHU3HUPOBATL M CUCTCMATHU3UPOBATH PI3y‘-ICHHbII71
€ro KJIKYCBBIC AaCIICKThl U

marcpual, BBIACIASA

YCTaHABIIUBAas MIPUYNHHO-CIIEICTBEHHBIE CBSI3H.
DOopMynUpYyET CBOU OTBETHI, YBEPEHHO MHTEPIIPETUPYET
pe3yNIbTaThl AaHATU30B U JPYTUX UCCIEIOBAHNM, a TAaKKe
pelIaeT CIoXHBbIE CHUTyallMOHHbIE 3aaayu. CTyneHT

XOpouio 3HaKOM C METOJaMH HUCCIICI0BaHUA,
H€O6X0)_'H(IMLIMI/I JJISL HpaKTH‘IeCKOﬁ ACATCIBHOCTH, H
YMEET CBA3BIBATH TCOPETHYCCKHUE ACIICKThI MpPEIMETa C

MPAKTHUYCCKUMU 3a/Ia4aMU.

y,I[OBJ'IeTBopI/ITeJ'ILHO

y,I[OBJ'IeTBopI/ITeJ'ILHO

Crynent obnaiaer 0a30BHIMU 3HAHHSIMH TI0 TUCITUTUIAHE
(Momyio0),
CaAMOCTOATCIIBHBIX OTBECTAX H I/ICHOJ'IB3yeT HCTOYHBIC

HO  UCIHBITBIBAET  TPYAHOCTH  IIpU
dopmyaHpoBKH. B X0/1€ OTBETOB OH JOIyCKaeT OIMOKH,
Kacaroluecst CyTl BOopocoB. CTyIeHT CrTOcOOEH peraTh
TOJBKO CaMble TPOCTHIE 33Ja4d M BIAJEET JIMIIb

MHUHHUMAaJIbHBIM HA0OPOM METOIOB HUCCIICIOBAHUS.

He cnan

He cnaun

He cnaun

CryneHT He oOBjiauen o00s3aTebHBIM MHHAMYMOM
3HaHUH 10 MPEAMETY M He MOXKET OTBETUTh Ha BOIIPOCHI,
XK€ €cClIi TperojaBaTeib 3aJacT JIONOJHUTEIhHBIC
HABOJISIIUE BOIIPOCH.

Jucnunnuna (Monyne) «lIpoektupoBanue cuctem MamuHHOro odyuyeHuss (ML System
Design)» olieHuBaeTCs CIEAYIOUMM 00pa3oM:
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AKTHBHOCTH Bec | KoanuecTBO Onucanmne

Homarnnaue 3aganus | 90% 10 HaGop 3ama4 mo TeMaM Henenu

3ader ¢ oIeHKOn 10% 1 [MucepmeHHast niw yCTHas paboTa Hall 3aJJaHAEM,
HanpaBJICHHBIM Ha MPOBEPKY MOTYYSHHBIX 3HAHUH 1

HABBIKOB I10 TUCIUILTHHE (MOJIYITIO)

B pamkax u3ydeHus AMCUUIUIMHBI (MOIYJISl) BO3MOXKHO MOJIydeHHEe OOHYCHBIX OaioB.

®opmyJia pacyéra UTOroBOi OUEHKHU MO AucuumanHe (Moay.aw) «IlpoekTupoBanue
cucrteM MamuHHOro ooydyenusi (ML System Design)»: «0,9 X cpennee 3a qomaiiHue 3a1aHus
+ 0,1 X 3a4eT ¢ OLIEHKOI».

Texkyummii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUE 32IAHUS

Jlomamnee 3aganue 1.

3ananue:
Ha ocHoBe npeanoxeHHOro Ou3Hec-kelca (Halpumep, CHI>KEHUE OTTOKa, POCT KOHBEPCHUH,
ONTUMM3AINS TIOTUCTHKH):
1. Onucatp 6u3HEC-TIPOOIEMY U OTpaHUYCHHUS.
2. IlepeBectn €€ B ML-niocTanoBKy (THII 3a7a4H, target, MPU3HAKH).
3. Onpenenuts o draiiH-METPUKH U OU3HEC-METPUKH.
4. TlpemioxXuTh OSH3IaiH U KPUTEPUH yCIieXa.
5. CnpoextupoBars A/B-TecT (runoresa, Au3aiiH, JUIMTEILHOCTh, PUCKH).

JlomamHee 3aganue 2.

3ananmne:
Jlns BeiopanHoit ML-3anaun cipoexktupoBats high-level apxutexTypy peuieHus:
1. VicTouHnKH U XpaHEHHE JaHHBIX.
2. OOyuaromuii manIiaifH u mepeooyyeHue.
3. Batch u/unm real-time uadepenc.
4. JlorupoBanue n MoHUTOpUHT (data drift, prediction drift, 6usHec-meTpukn).
5. MacmtabupoBaHue U 0TKa30yCTOMYUBOCTb.
6. [loreHIManbHBIE TEXHUYECKHE U MIPOTYKTOBBIE PUCKH.

JlomamHee 3aganue 3.

Bri6paTh ouH Keiic:

e PEKOMEH/IaTeNIbHbIE CHCTEMBI

e TOUCK

e LLM-accucrent

e IIPOTHO3 CIpoca

e TIPOMO-PACCHIIKU

e ML B undpopmanmonHoii 6e30nacHOCTH
3aganue:
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1. ChopmynupoBaTs IpoOIeMy U LETIEBYIO METPHUKY.

2. Onpenenuts Tin ML-3anaun.

3. Onmcarp JaHHBIC U CTPATETHIO UX cOopa.

4. TIpe/ioKUTh HECKOJIBKO MOJICIBHBIX MOAXO0M0B (OCi3maiiH + MpPOJABUHYTHIHA
BapHaHT).

5. Cnpoektuponats high-level apxurekrypy.

6. OnpenenuTh coco0 OIEHKU KauecTBa J0 U MOCJe BHEAPEHUS.

Jdomammuee 3aganue 4.

CryaeHT nojydaeT HOBBIN Kelic B popmare mock-HHTEPBBIO.
Heo0xoaumo:
1. CtpykrypupoBaTh 00CyxaeHHE (yTOUHEHHUE TPEOOBAHMI, OTPAaHUYCHHS ).
2. Ilpennoxutrp ML-dopmanuzanuro.
3. OmpenenuTh METPHUKH.
4. CrpoeKTHpoBaTh apXUTEKTYpPY.
5. Ilponymarh MacmTabUpOBaHKE U MOHUTOPHHT.

3anaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne 3apanue OTtBer Komnerenuus
n/n
1. Kakoli Tum 3a1a4 MalliiHHOTO 00YYEHHUS UCTIOIB3YETCS IS 3amgaga OI1IK-3
MIpeJICKa3aHnsl YHCIOBOTO TIOKa3aTes, HapuMep, 00bEmMa perpeccun
npoax?
2. Kaxoit Tim 3a1a4 MarmmmHHOTO 00YYEHUS IPUMEHSICTCS IS 3amgaga OIIK-3
paszzaeneHusi 00bEKTOB Ha 3apaHee U3BECTHBIE IPYIIIHI, KJIACCU(UKAITUT
HamprMep, criam Uil He cram?
3. UTo HEOOX0IMMO ONPEACIUTh B IEPBYIO OUEPE/Ib IPU Lenb pemieHust [K-2
MMOCTAHOBKE 331a41 MAITUHHOTO O0y4YeHMsI B Ou3Hece? H
MIPAKTUYECKYIO
TIOJIB3Y JIJIst
3aKa3vnKa
4. Kax Ha3bIBaeTcst METpUKaA, MOKAa3bIBAIOLIAS A0 BEPHO TouHOCTH OIIK-3

MMpeaACKa3aHHbIX MOJIOKUTEIIbHBIX CIIYUacB CPEAN BCEX
npeaACKa3aHHbIX IIOJIOKUTEIIbHBIX ?

5. Kak Ha3bIBaeTCs MeTpHKa, U3MEPSIONIas JOJII0 BEPHO IlomHoTa OIIK-3
MPEJICKa3aHHBIX TOJOKHUTEIHHBIX CIyIaeB CPEIN BCEX
pEaJIbHBIX MOJI0KHUTEIbHBIX?

6. Kakoii MeTo/1 1103BOJISIET OLIEHUTh BIUSHUE BHEPEHHON [IpoBenenue I1K-2
MOJIEIH Ha OM3HEC-TI0KA3aTeNH? A/B-
TECTUPOBaHUs
7. Uro ucmonb3yeTcs B KauecTBe 0a30BOTO PEIICHUS /IS Haunbii OIlIK-3
CpaBHEHUS KauecTBa MOJICITH? aJTOpUTM WA
MPOCTOE
MpaBUIIO
(Hanpumep,
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cpenHee

3HAYCHUE)
8. Kakoit nojixoa mo3BosisieT IpoBEPUTH KaueCTBO MOJIETH Ha IIpoBepka Ha IK-2
JAHHBIX U3 MIPOILIOro? HUCTOPUYECCKHUX
JAaHHBIX
9. Kaxoif KOMIIOHEHT CHCTEMBI MAIIMHHOTO O0OYYEHHUs OTBEYAET biok OIIK-3
3a cOOp M MOJATOTOBKY AaHHBIX? npenoopadboTku
JaHHBIX
10. Kaxoif aTam BKiTtogaeT BEIOOp MPU3HAKOB, KOTOPBIE OYAYT IIpoexTrupoBanu I1K-2
UCTIOJIb30BaThCsl MOACTBIO? € MMPU3HAKOB
11. Kak Ha3pIBaeTCa apXUTEKTYpPHOE PELICHUE, IPH KOTOPOM [NakeTHas OIIK-3
MOJEIIb OOHOBIISIETCS IO pACITUCAHUIO? 0bpaboTka
12. Kakoii pesxum 00pabOTKH TaHHBIX HCIIOIB3YETCsI, KOTAa [ToTokoBas [1K-2
npezcKa3anue TpedyeTcst cpasy Mmocie MOCTYIICHUS o0paboTka
HNaHHBIX?
13. Kakoli Tin cucteMbl peKOMeH IyeT TOBaphl Ha OCHOBE Pexomennarenn OIIK-3
MOBEJICHUS TTOJIB30BATENSI U IIOX0KUX MOJIb30BaTENeH? Has cucTeMa
14. Kak Ha3pIBaeTcs cucrema, KOTOpasi HIIET HYKHYIO [Touckoas [1K-2
MH(QOPMAITUIO 10 3aIIPOCy MOJIb30BaTEs? cucTema
15. Kakoii mokazarenp UCTIONIB3YeTCs IS OLICHKH KauecTBa Cpenusist OIIK-3
MOMCKOBOH BBIIAYM 1O HAJIMYUIO PEJIEBAHTHBIX JOKYMEHTOB TOYHOCTH Ha
B BEPXHUX MO3UIIUAX? YPOBHE 3ampoca
16. Kaxoit mogxon npuMensieTcs Il OBBIIICHUS HAIEKHOCTH PeszepBHoE [1K-2
CHCTEMbI MALIMHHOTO 00yYeHUs? KOIIMPOBaHUE U
KOHTPOJIb
JocTyna
17. Kakoli nprHIUN NpOeKTHPOBAHUS MPEATIONAracT Macmrabupyem OIIK-3
BO3MOXKHOCTb YBEIHYCHHUsI 00bEMa 00padaThIBaeMbIX OCTh
JaHHBIX 0€3 IIOTepH CKOPOCTH?
18. Kaxoii KOMIOHEHT CUCTEMBI OTBEYAET 32 OCTOSIHHBIM MoHUTOPUHT [1K-2
KOHTPOJIb KayecTBa Mpe/ICKa3aHnii?
19. Kakoli Thn cucteMsl MOMOTaeT MOJIb30BATEIN0, OTBEYas Ha WnTennexkryans OIIK-3
BOIPOCHI U BBITIOJIHSS IOPYYCHHS HA OCHOBE aHAJIN3a PEYU U | HBIM MOMOIIHHUK
Tekcra?
20. Kaxoii meTog ucnonp3yeTcs A1t IPOrHO3UPOBAHMS [IporuozupoBan [1K-2

Oyay1ero cipoca Ha TOBapbl WIIH yCIyru?

1€ BPEMEHHBIX
ps0B
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