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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma aucuuIUIMHBL (MOmyns) «MamuHHOe oOoOydeHue B OuszHece»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — MarucTtparypa mno HampasieHutro 02.04.01 Marematuka u
KOMITBIOTEPHBIE HayKH, podwib [IpukinagHoe MammmHHOe 00ydYeHue, YTBEPKACHHBINA MPHUKA30M
MuHucTepcTBa HayKu M BhIciiero oopazoanusi Poccuiickoit @enepanuu Ne 810 ot 23.08.2017
roja.

Wzydyenue nucuuruinHbl (Moayisi) «MamuHHOe oO0ydyeHHMe B Ou3HEce» IO03BOJIET
chopMUpOBaTh TOHMMaHWE KIIOUEBBIX OW3HEC-MPUMEHEHH MAIIMHHOTO O0Oy4YeHHUs B
MPOAYKTOBOM Cpele, a TakKe HaBbIKA UCHOib30BaHus WH-pemienuin misi ONTUMHU3ALUA
B3aUMO/JICHCTBHSA C KIIMEHTaMH, YIPABICHUS CIIPOCOM, MAPKETUHTOM U O€30M1aCHOCTBIO.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

Hacrosimmas muciurinHa (MOIyJIb) BKJIFOUEHA B YYCOHBIH IIaH 110 IPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka M KOMIBIOTEpPHbIE HAyKH, Mpoduin
[TpuknagHOEe MalIMHHOE O0YYCHHE U BXOJUT B 00s13aTelIbHYIO YacTh bioka 1.

Jucnunnuza (MOAYNb) JOCTYIHA K U3y4eHHo Ha 1 Kypce Bo 2 cemecTpe.

Heap u3yyeHuss JUCHUILUIMHBI (MOAYJISI): MOATOTOBUTH OOYYAIOIIMXCS K MPUMEHEHUIO
peleHnii  MamIMHHOrO OOydeHMs B  KJIIOYEBBIX OM3HEC-Ipolleccax: IepCOHAIN3ALUY,
[IEHOOOPa30BaHUM, JHJIOTEHEepaluy, aHTU(pPOJe W ONTHMHU3AIMH WHBECTHIMN, a TakKkKe
chopMHPOBATh HABBIKM MPUOPUTU3ALNN HHUIIMATUB U ABTOMATH3ALMK C TIOMOIIBIO TEXHOJIOTUH
r1y0OKOro oOyueHusl.

3agayu u3y4eHust JMCUUILIHHBI (MOAYJISA):

— HW3Y4YUTb NPUHLUIBI PAOOTHl PEKOMEHIATEIbHBIX CUCTEM U TOUCKOBBIX aJITOPUTMOB B
IPOAYKTaXx;
— OCBOUTH MOJXOAbI K IIEHOOOpAa30BaHMIO HA OCHOBE JaHHBIX U MPOrHO3MPOBAHUIO
Ccrpoca ¢ MCIOIb30BaHUEM MALIMHHOTO 00Y4EHHS;
— HAY4YWUThCS TPHUMEHATh METOAbl JIMJAOTE€HEepallud M CKOPUHIa KJIMEHTOB ISt
MOBBIIIEHUS] KOHBEPCUH;
— M3Y4YUTh TEXHOJIOTUH JIETEKTUPOBAHUS aHOMAJIMM M aHTU(PPOA-CUCTEMBI B PEAIbHBIX
HPOJIYKTaxX;
— pa3BUTh HaBbIKM npuoputu3aiuu MWNM-uHMIMaTHB M aBTOMaTU3alMd Ou3HEC-
HPOLIECCOB C TIOMOIIBIO TTTYOOKOTO 00Y4EHHUS..
B pe3yabTare 0cBOCHUS IUCHUILUIUHBI (MOYJIs1) 00y4YAKOIIMIACS TOJI5KEH:
3Hamy:
— Kak paboTaloT peKOMeH1aTeIbHbIE CUCTEMBI U TTOHCK;
— MOJXO0/IbI K IIEHOOOPa30BaHNIO HAa OCHOBE JIaHHBIX M ITPOTHO3UPOBAHHUIO CIIPOCa;
— METO/Ibl JIUIOTE€HEPALIMM U CKOPUHTA KJIINEHTOB,;
— MOJXO0/bl K aHTU(PPOY U JETEKTUPOBAHHIO aHOMAITHIA.

ymembp:

— MPUMEHATh  PEKOMEHJATEJIbHbIE CHUCTEMbl M  MOHMCK Ui  ONTHUMH3ALUU
B3aMMO/JICHCTBHS C KIIUEHTOM;

— HCIOJIb30BaTh JIaHHbIE JJIS IEHOOOPA30BaHUS U TIPOTHO3UPOBAHUS CIIPOCA,

— Ppeaqu30BBIBATH JIMAOT€HEPALUIO U CKOPUHT KIIMEHTOB,

— BBISIBIISITh QHOMAJIMH ¥ IPUMEHSTH aHTU(PPOI-PEIICHHSI.

enademp:

— HaBBIKOM TIPOBEJEHHMS IPUOPUTHU3ALUM WHBECTUIMHA: ONTUMHU3UPOBATh CETh U
MapKETUHTOBBIN OIOJIKET.
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— HaBBIKOM aBTOMATHU3aIMK pabOThI C MMOMOIIBIO TTyOoKoro ooyueHus (deep learning).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmnun, Qopmupyembie 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

Nupukarop
KOMIIeTCHLIM U

IlepeyeHb MIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

[K-3.

Crioco0eH pemiath 3a1a9u
podeCCHOHATTEHOM
JeSITeTBHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO pe3yNbTara

[K-3.1.

3HaeT OCHOBHBIC TPUHITHITBI U
METOJIbI peIeHUS 3a7a4
npodeccuoHanbHON
JeSITEIIBHOCTH, & TAKXKE CIIOCOOBI
(hopmynupoBaHUs U
MPECTaBICHUS PE3yIbTATOB,
BKITIOYAs aHAJIM3 MOCTC/ICTBUN U
HUX 3HAYUMOCTDb B KOHTCKCTE
MPOEKTA

[K-3.2.

YMeeT NpuMeHsITh
MaTEMaTU4YCCKUEC U
KOMIIBIOTEPHBIE METOIBI AJIS
pelICHUA KOHKPETHLIX 3aj1aY,
(hopMyJIMpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHI, a
TaK)Ke aHAJTM3UPOBAThH UX
MOCTIEICTBHSA AJIS1 NAJIbHEHIITNX
JEUCTBUN U peLICHUI

[K-3.3.

HNMeet npakTHUECKH OIIBIT B
peueHny npodeccHoHaIbHbBIX
3a/1a4, BKJIIOUYasl y4acTue B
NPOEKTaX, TJIe ObLIH MOTYYCHBI
pe3ynbTaThl U
IIPOAHAIIM3UPOBAHBI X
CJICZICTBUSI, UTO CIIOCOOCTBOBAJIO
MPUHATHIO 00OCHOBAHHBIX
pelieHui

[K-5.

Crioco0eH nepenaBaTh
pe3yJbTaT PEIICHHBIX
MIPUKJIATHBIX 33]1a4 B BUJIE
KOHKPETHBIX PEKOMEH/IAITHUIHA,
BBIPaXKCHHBIX B TEPMUHAX
o0nacTu MalIMHHOTO 0OYYeHUS

[K-5.1.

3HaeT OCHOBHBIE METO/IBI U
MOJIXOIbI K (hOPMYJTUPOBAHUIO
pEeKOMEHIaliii Ha OCHOBE
Pe3yIIbTaTOB pPelIeHUs
MPUKJIATHBIX 337124, a TAKKE
TEPMHHBI U KOHIICTIIINH,
cneruduuHbIe 11 00J1aCTH
MalIMHHOTO O0yYEeHHS

[K-5.2.

YMeeT aHanu3upoBarTh
pe3yNbTaThl PENIeHHBIX 33249 U
(hopMynHpoOBaTh YETKHE,
KOHKPETHBIE pEKOMEHIALNH,
aJanTupys uX K TpeOOBaHUAM U
OKUJAHUSM LIEIEBON ayAUTOPUU
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ITK-5.3.

HmeeT nmpakTUUECKUi OIBIT B
pa3paboTKe ¥ MpeCTaBICHUU
pEeKOMEHIallii Ha OCHOBE
aHajau3a MpPUKJIaJAHBIX 3a7a4,
BKJIIOYAs yYaCTHE B IIPOEKTaX,
/1€ Pe3yIbTaThl OBLIH YCIIEIITHO
MIPUMEHEHBI U OI[CHCHBI B
KOHTEKCTE 00JIaCTH MAIIMHHOTO
o0OyueHus

[1K-6.

CrniocoOeH pa3pabaThiBaTh
MIporpaMMHOE 00eCTICUCHHE IS
peIIeHUs PUKIIAJIHBIX 33724 B
chepe MalIHAOTO O0YJIEeHUS

[K-6.1.

3HaeT OCHOBHBIC SI3BIKU
MPOTPaMMHUPOBAHUS, METO/IBI
pa3paboTKH MPOrpaMMHOTO
obecneyeHns, a TaKxKe
MPUHIUIIBI TPOSKTUPOBAHMS U
ApXUTEKTYPBI TPOrPAMMHBIX
CHCTEM, IPUMEHSEMBIX B
MAaIIMHHOM 00yUYeHHUH

[1K-6.2.

YMeeT aHanu3upoBaTh
MIPUKIIAIHBIC 3aJa49H,
pa3pabaThiBaTh AJITOPUTMBI H
peaTn30BBIBATH HX B BHIC
MIPOrPaMMHOTO 00ecTeueHus,
UCIIOJIB3YS COBPEMECHHBIC
WHCTPYMEHTHI ¥ TEXHOJIOTHH, a
TaKe MPOBOJUTH TECTUPOBAHHUE
1 OTJIaJKy CO3aHHBIX PEIICHUH

[1K-6.3.

HNmeet npakTUYECKUNA OTIBIT
pa3paboTKH MPOrpaMMHOTO
o0ecrieyeHus B paMKax
peanbHBIX IPOEKTOB, BKIIIOUYAs
y4acTHe B KOMaHax, ¢ ObLIH
YCIIEIIHO PeaIn30BaHbI
PEICHUA IJId KOHKPETHBIX
MIPUKJIAIHBIX 3a0a4 B cdepe
npodeccnoHaNbHON
JeATeNbHOCTH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTb, aKageMHYECKHE YACHI
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora ( .
aszjesia JMCHUILINHBI TeKyI Ui
pasiea uch Jexuun CeMuHapsbl CamocrosnTe y
(M()Ilyj[ﬂ) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)
1 Beenenne 1 10 Jlomaraue
3aIaHuUs
2 VYBenuueHue 10X01a 3 20 Jomarnrame
3aJlaHus
3 MuHUMH3AIHS PUCKOB 2 14 Jomarmaue
3aIaHuUs
4 OnrtuMmusanus ousHeca 4 20 Jlomaraue
3aaHus
3auem c OueHKol 2 CopeBHOBaHUE
Hmozo: 10 2 64
Obvem oucyuniunsl (Mooyisn) 76
(6 ak. u.)
Oovem Oucyunaunvl (M00ys) 2

(6 3au. eo.)

4. CopepxaHue TMCUUILTHHBI (MO1YJIs)

Nen/m HaumenoBanue paziesa ConepxxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM
JAMCUHMIJIMHBI (MO1YJIs1)
1 Bsenenue ['paHuLIbI NPUMEHUMOCTH MOJIETEH
2 YBenudeHue 1oxona PexomennatensHBIE CUCTEMBI
IlenooOpazoBaHNe HA OCHOBE JJAHHBIX
Jlunorenepanus
3 MuHUMUA3aIHs PUCKOB CKOpHHT KITUEHTOB
JerexkTupoBaHue aHoMaIuit
4 OnTummsanus Ou3Heca [IpuopuTHzanms pacxo10B
ABTOMaTH3aIMs JOXO/I0B C IOMOIIBIO NTyO0OKOro o0yuenus (deep
learning)
OnruMuzanus paboThl IEPCOHAA U MPOIIECCOB B KOMITAHUU
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxnaplii cTyneHT B TeYeHHME BCEro Imepuoja OOY4YEeHHs MONydaeT WHAMBHUIYATbHBIH
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  cHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM U3 Jr000i TOUKH, TJe ecTh MOJKII0YeHUE K ceTH MHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHnognas numepamypa:

1. I'pac, . Data Science. Hayka o maHHBIX ¢ HYJIA : TpaKTU4Ieckoe pykoBojacteo / JI. I'pac.
- 2-e u31., nepepad. u gon. - Cankr-IlerepOypr : BXB-IlerepOypr, 2021. - 416 c. - ISBN 978-5-
9775-6731-2. - Tekcr : anextponHbIit. - URL: https://znanium.ru/catalog/product/2138991.

2. I'puropneB, A. MammuaHoe o0ydenue. [1opThonaro peanbHBIX TPOSKTOB : MPAKTUYECKOE

pykoBozactBo / A. I'puropses. - Cankt-IletepOypr : [Tutep, 2023. - 496 c. - (Cepus «bubnuoreka
nporpammuctay). - |ISBN 978-5-4461-1978-3. - Tekcr : osaekrponHeid. - URL:
https://znanium.com/catalog/product/2123375.

Jononnumensnan numepamypa:

1. TlnaronoB, A.B. MamunHoe oOy4yeHue :: ydyeOHOe TmocoOue s By30B /
A. B. [InaronoB. — 2-e u3n. — Mocksa : UznarensctBo FOpaiit, 2026. — 89 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-20732-3. — Texkcr : snekrponHblid // OOpazoBaTenbHAas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/589132.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

YHuBepcUTET pacmojaraeT MaTepUualbHO-TEXHUUYECKON 0a30i, COOTBETCTBYIOIIEH
JENCTBYIONIMM MPOTUBOIOKAPHBIM MIPAaBUIIaM U HOpMaM U OOeCTeunBarolieil MpoBeIeHNE BCEX
BUJIOB JUCHUIUIMHAPDHOW W MEXAUCUUTUIMHAPHOW TMOATOTOBKH, MPAKTHYECKOW W Hay4YHO-
HCCIIEIOBATENBCKOM paboT 00ydaromuXxcsl, MPEAYyCMOTPEHHBIX YIEOHBIM MJIAHOM.

[TomenieHus1, KOTOpBIE MIPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH JIsl TPOBEACHUS 3aHATHI
JCKIIMOHHOTO THITA, 3aHATHH CEMUHAPCKOTO (MPAaKTUYECKOr0) THIIA, TPYIIOBBIX U
WHMBUIYAIBHBIX KOHCYJIbTAIHMA, TEKYIIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTaIlNH, a TAKKe
MTOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOOThI M TIOMEIICHHS TSI XPAHSHUS U TIPOPUITAKTHIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBanus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIHMAT3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUS, CIYXKAIIUMU JJisl TPEJCTaBleHUsl y4eOHOU
uHpopManru OOJIBIION ayTUTOPUH.

N3yyenne qucuIuivHbl (MOIyIisl) 00eCieunBaeTCs B YUeOHBIX ayAUTOPHIX, OCHAIICHHBIX:

— CTOJIaMU U CTYIIbSIMH,

— KOMITBIOTEPHOU TEXHUKOM;

— MCXAaHUYCCKHMHU KAJIBKYJISITOpaMU,
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— CHeUaIn3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAs IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIONMINXCsl, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUISL MCTIONb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B  3JEKTPOHHYIO  MH(POPMALMOHHO-0O0pPA30BATEIBHYIO  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¢ecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HauMeHnoBaHue mopraJa Ccblika
(u3nanms, Kypca, 10KyMeHTa)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMoTeKa
2. | baza manueix g | T-crenuanucTos 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. | Mudopmanunonnas 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/
00pa3oBaTebHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  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)
Bpay3zepsbI:
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) 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
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 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Docker 3apyOekHOE CBOOOHO PaCIpOCTPaHAECMOC

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B nporecce n3yueHust AMCHUIUIMHBI (MOy 1) «MalnHHOE 00ydyeHue B OU3Hece» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH MCIIOJB3YIOTCS TaKue BUABI Y4eOHON paboThl, KaK JICKLUH,
JIOMAIlIHUE 3a/1aHusl, COPEBHOBAHME, A TAaK)XKE pPAa3IMYHbIE BHJbBI CAMOCTOSATEIBHOW pPabOTHI
oOydarolmuxcsi MO 3aJlaHuI0  [PENoJaBaTelisd, HalpaBJIEHHbIE Ha pa3BUTHE HABBIKOB
npo(hecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHnEe MPAaKTUYECKUX MPO(ecCHOHATBHBIX KOMIETEHINH,
MOOUIPEHNE UHULIUATHB.

Jlekyusi — cUCTEMAaTHYeCKO€, IMOCIEA0BaTEIbHOE, MOHOJOTHYECKOE  M3JIOKEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCIIEKT JICKIMH: KPaTKO W CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHJIOBaHHOM nuteparype. Eciu
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.

ONEeKTPOHHBIA JOKYMEHT



[Ipu pabGore Hax JOMAIIHUMHU 33JaHUSIMM  Ba)KHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMH BBIIOJHEHUS. PexoMmenayercs pa3OuBaTh 33aHUsl Ha STalbl, YTOOBI
n30exaTh IMEPerpy3Kd M JIydlle yCBOUTb MaTepHuall, HUCIOJb30BaTh Pa3IMUHble HCTOYHUKU
uH(OpMaLKK, BKIIIOYasl yUeOHUKH U OHJIAWH-PECYpCHI, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

CopesHosanue — OpPraHU30BaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
CONEPHUYAIOT JPYr C APYrOM JUIsl JOCTHXKCHHS OIPEACIICHHOW IIeJIM, JAEMOHCTPUPYS CBOU
HABBIKH, 3HAHUS UM CIIOCOOHOCTH B 3a/1aHHOM 00JIaCTH.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YYEOHON AUCIMILIUHBI (MOTYJIS).

B nporiecce camocTosiTenbHOM pabOThI CTYIEHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiaMH Mpyu MUHUMAJIBHOM y4YacTHH MpernojiaBareis. 3aaun CTyIeHTa BKIIIOYaloT paboTy
C KOHCIIEKTaMH JIeKIni (00paboTka TeKcTa), IOBTOPHOE M3YUEHHE YUeOHBIX MaTepHAIIOB IIAHOB
N TC3UCOB OTBCTOB, U3YUCHUC NOIMOJHUTCIBbHBIX TCM, BBIIIOJHCHUC y‘-Ie6HO-I/ICCHeI[0BaTeJILCKI/IX
3aJJaHUI U IPYTOE.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB OﬁyquI/IH o JTMCHMIIJINHE (MO}IyJ’[lO)

Kputepun nosyyenusi ypoBHsi U OlleHUBaHUA CPOPMUPOBAHHOCTH KOMIIETEHUMH 1O
AucHUILIMHe (Moay/10) «MamuHHOe 00yuyeHUue B Ou3Hece»

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHMKEHHH OOydarolmuxcsl MO AUCHUIUIMHE (MOIYIIIO)
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUYHOM aTTeCTaIUH.

I[Ipome:xyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B (Qopme
3auyema ¢ OWeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX IIO
JOUCHUIIIINHEC.

s oleHMBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOUHOM aTTecTaluu
UCIIOJNIb3YETCS JIecATUOAIUIbHAS 1IKajla OLEHUBAHUS, KOTOpask COOTHOCUTCS C TpPaJULMOHHOMN
NATUOAIIILHOM IIKAJION cienyromuM 00pa3oM, eciiu MHOE HE yKa3aHo B Cuil1a0dyce NUCHUIUIMHBIL:

JecaTubannbuas IlaTubdannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OlleHKa OllEHKAa JMCHMIIMHE (MOIYJIIO)
10 OtnnuHO CTyIeHT TMOJIHOCTBIO BIAJEeT 3HAHWMAMH, H3JIO0KEHHBIMH B
9 OTJIMYHO paboueil mporpamme, W TIYOOKO OCMBICISAET JUCIHHUILINHY
) OTINYHO (Momynib). OH CaMOCTOSATENHLHO U JIOTHYECKH TOCIIEI0BATEIHLHO

OTBEYaeT Ha BCE BONPOCHI, aKIIEHTUPYs BHUIMaHUE Ha Hanboiee
Ba)KHOM. Ymeer aHaITM3UPOBATH, CpaBHUBATH,
KJIACCU(UIMPOBATh,  0000maTh, KOHKPETU3UPOBAaThH U
CHUCTEMATH3UPOBaTh  M3YYEHHBI  MaTepuall,  BBLICIIS
KIIIOYeBbIe ~ MOMEHTBI W YCTaHaBiIHMBas  IPUYMHHO-
clelcTBEHHbIE CBA3U. YeTKo (GopMyIupyeT OTBETHI, YBEPEHHO
WUHTEPIPETUPYET  PE3yJIbTaThl  aHAM30B U JIPYTHX
WCCIIEIOBAaHNHM, a TaKKe pelraeT ciIoxkHble 3agaud. CTyneHT
XOPOILO 3HAKOM C METOJaMH HCCIEOBaHMs, HEOOXOIUMBIMU
JUIS  TIPAaKTHYECKOW JIESITENbHOCTH, M yMEET CBS3bIBATh
TEOPETUYECKUE  acleKThl  AMCHUIUIMHBL  (MOOYIA) €
MPaKTUYECKUMH 33 JauaMH.

7 Xoporto CrygeHT o0namaer 3HAHUSAMH IpPEAMETa MOYTH B ITOJTHOM

ONEeKTPOHHBIA JOKYMEHT



JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

6

Xoporo

o0beMe pabouell TporpaMMBbl M CAMOCTOSITENIFHO, JIOTHUECKH
MOCIIEIOBATEIFHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHL,
aKLUEHTUPYS BHUMaHUe Ha HanOoJiee 3HaUNMbIX MOMeHTaxX. OH
KJIacCU(PHUIHPOBATD,

YMEET aHAJIM3HUPOBATL, CpPAaBHUBATD,

0000mmaTh, KOHKPETH3WUPOBAaTH M  CHUCTEMATHU3WPOBATH
W3YYCHHBIM MaTepHuall, BBIJCISAS €r0 KIIOUYCBBIC ACIEKTHl U
CBSI3H.

yCTaHaBJIMBas IIPUYIUMHHO-CJICACTBCHHEBIC

®opMynHpyeT CBOM OTBETHl, YBEPEHHO WHTEPIPETHPYET
pe3yapTaThl aHAJIM30B W JAPYTUX HCCIEIOBAaHHMH, a TaKkxke
pelIaeT CIOXKHBIE CUTYallMOHHbIE 3ana4yu. CTyIZEHT XOpouIo
3HAKOM C METOJIaMH HCCIEJOBaHMsI, HEOOXOIUMBIMH IS
NPAaKTUYECKOW  JESITEeNbHOCTH, yMmeeT

ACIICKTBI IIpeAMETa C  IMPAKTUICCKUMHU

)51 CBA3bIBATHh
TCOPETUIYCCKUC

3aJadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOiiafmaer 0a30BBIMU 3HAHHMSMH IO JUCIUILIAHE
(MOJTYITI0), HO MCTIBITBIBACT TPYAHOCTH IIPH CAMOCTOSTEIBHBIX
OTBETax M HCIIOJIb3YeT HeTOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMYCKAET OMIMOKH, KACAFOIHECS CYTH BOTIPOCOB.
CTyzeHT criocoOeH peliaTh TOJbKO CaMble MPOCThIC 3a/1aud 1
HabOpOM

BJIagcCT MHHHUMAJIbHBIM

HUCCIICIOBAHMA.

JIUIIH METOJIOB

He cman

He cnan

He cnan

CryneHT He oBIajen 00s13aTeTbHBIM MUHUMYMOM 3HaHUH TI0
MpEeAMETY U HE MOXKET OTBETHUTh Ha BOIPOCH, JAXKE €CIH

MperoAaBare’db  3aJaeT  JOMOJHUTENbHBIC  HABOJSIIIHE

BOTIPOCHI.

Jucnumimza (Moayns) «MammHHOe 00ydeHHe B OM3HECe» OLCHMBAETCS CIIEAYIOIIUM

obpazoM:
AKTHBHOCTb Bec | KoanuectBo Onucanue
Jomamrnue 3aganus | 80% 4 HaGop 3azma4 o TeMam Hejenu
3a4er c OIEHKOM 20% 1 CopeBHOBaHNE — OPraHU30BaHHOE MEPOMPHUSATHE, B PAMKaX

KOTOPOTO YYaCTHUKH CONIEPHUYAIOT APYT C APYIOM IS

JOCTHIXCHUS onpez[eneHHoﬁ e

dopmyiaa pacuyéra HMTOrOBOH OIEHKH MO AucCHMIVIAHE (Moayao) «MamHuHHOe
o0yueHue B Ou3Hece»: «0,8 X cpenHee 3a jomanraue 3ananus + 0,2 X 3a4eT ¢ OIEHKOW».

Texkymmii KOHTPOJIb yCIIeBAEMOCTH 00y4aKOIIUXCS MO0 JUCHUILIHHE (MOAYJII0)

I[IpumepHbIe TOMaLIHUE 32 IAHUS

JomamHee 3a1anue 1. PekoMmeHaaTe/bHbIE CHCTEMbI U IIEHOOOpPa30BaHue

1. BeiGepute npoayKT (HarpuMep, OHJIAH-KMHOTEaTp, MapKeTIIEHC).
2. OnumuTe, KaK MOXHO HCIIOJIB30BaTh PEKOMEHIATEIBHYIO CHUCTEMY JUISl TIOBBIIICHHS

BOBJICUYEHHOCTH U JIOXOJA.

ONEeKTPOHHBIA JOKYMEHT
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e Cmpoca

o IloBeneHus nonap3oBareneu

e Bpemenu cytok / ce3oHa
4. OueHuTe NOTEHIUAIBHBIN POCT BRIPYUKH (B %) IPU BHEAPECHUH.
5. Odopmure B Bue KOpoTKoro keiica (1-2 crpaHuiibl).

Jomamnee 3aganue 2. JIngoreHepanusi 1 CKOPUHT KJIMEHTOB
1. Bo3pmuTE CHUHTETHYECKMH JaTaceT KIMEHTOB (C JaHHBIMU: BO3PACT, AKTHUBHOCTb,
HOKYIIKH, OTKJIUKH).
2. Ilposenure:
e Cermenranuto kiueHToB (RFM nim knacrepusanus)
o Tlocrpoiite ckopuHT-MOIeNb (OMHApHAs KJIACCH(PHUKAINA: KYIIUT / HE KYIIHT)
3. Beigenure "ropstame" nmugpl (top-20%).

&

[IpennoxuTe cTpaTeruio KOMMYHHUKAIMH C KaXKJOW TPYIIOHN.
5. OreHuTe 03KUIAEMBIA POCT KOHBEPCHUHU.

Jomamnee 3aganue 3. JleTeKTHPOBAHNE AHOMAJIMA ¥ ONITUMU3ALMSI
CMopenupyiTe naTtaceT TpaH3aKLUMi (C MpU3HaKaMU: CymMMa, BpeMsi, yCTPONCTBO, I'€0).
C nomomnsto Isolation Forest mimu One-Class SVM BbisiBHTE aHOMAIIUH.

Onennre Ka4ecTBO: precision, recall (Ha pa3sMeueHHBIX JaHHBIX WIIA CUMYJISIIH).

AR

IIpennoxure:
o IlIpaBuna aBTOMaTH4ECKOTrO OIIOKUPOBAHUS
o Ilpouecc pyuHoii npoBeEpKU
5. OnwumuTe, KaK aBTOMATU3AIMsI CHU3UT PUCKU M Harpy3Ky Ha KOMaHTy.

IIpumepHoe onMcanue 3aaHNS 1 KPUTEPHH OLCHUBAHUS K COPEBHOBAHHIO

Onucanue 3aganus:

VY4yacTHUKM JensTcsd Ha KOMaHIbl U TOJy4aroT €IMHBIM JartaceT (Hampumep, MOBEICHUE
II0JIB30BaTENEN 1aT(GOpMBI: IIPOCMOTPBI, MTOKYIIKH, OTTOK, TpaH3aKLUN).
Kaxnas komanga noymkHa peanus3oBath e MN-uHUIMAaTHBEL:

1. Buok "Pocrt noxona'":
o Ilocrpouts pexomenpatenbHyro cucremy WM Mopens nuHaAMHUYECKOro
neHooOpaszoBanus MJIU crpareruto nuporeHepanuu
2. Bbuok "MuHuMHM3a1usi pUCKOB'':
o Iloctpoute Moaens ckopunra MJIM nerekrop aHomanni
[lenb — MakCHMHU3HPOBATh IMPOTHO3ZUPYEMBIH J0XOJ M MHUHHUMHU3HUPOBATh MOTEPH,
coOmomast ~ OanaHc MEXIYy  TOYHOCTBIO, 9TUKOM U peamu3yeMOCThIO.
Komanap! npeacTaBisioT cBoE pelieHre B popmaTe KOPOTKOW mpe3eHTanuu (5—7 MUHYT).
Kpurepun onenuBanus:
o KayectBo ML-pemienusi — KOPpEKTHOCTb MOJENM, 0OOCHOBAaHHBIN BHIOOp alropUTMa,
OILICHKAa METPHK.
o busHec-BnMsHME — pealMCTUYHAS OLIEHKA POCTA JOX0/1a WIM CHUKEHHSI PUCKOB.
e VIHHOBaIMOHHOCTH M KPEATUBHOCTh — HECTAaHAAPTHBIA MOJX0J, KOMOUHAIINS METO/OB,
MIOJIb30BATEIbCKAS LIEHHOCTb.
e U&rkocTh mpe3eHTallMM — JIOTMYHAs CTPYKTYpa, MOHSATHBIE BBIBOJABI, BU3yallW3alllH,

ONEeKTPOHHBIA JOKYMEHT



OTBCThHI HAa BOITPOCHI.

Pea.HI/I3yCMOCTI> — COOTBCTCTBHUC BO3MOXHOCTAM MPOAYKTA, TCXHHUYCCKAAd U ITUYCCKAs

1EJI€CO00Pa3HOCTbD.

33[[31-[1/[9[ IJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallui 110 JTMCHUIIJIMHE (MO}IyJ’IlO)

Ne 3amanme OtBer Komnerennmus
n/n

1. | Kak Ha3pIBaeTcs cHUTyanus, KOT1a MOJEIb MAIInHHOTO [lepeobyuenune/mepe IK-3
00ydeHust XOpOIIIo paboTacT Ha OOYYArOIIUX TAHHBIX, o0OyueHue MoeITu
HO IJIOXO Ha HOBBIX JaHHBIX? OTBET 3aMUIIA B BUIC
OJTHOTO CJIOBA WJIM CIIOBOCOYETAHHUS HA PYCCKOM SI3BIKE.

2. | Kax Ha3pIBaeTcs ciocOOHOCTH MOJIENU 1aBaTh TOYHbIE Obo06maromast [1K-3
MIPOTHO3bI HA HOBBIX JaHHBIX? OTBET 3aITUIIN B BUIC CITOCOOHOCTR/00001IT
OJTHOTO CJIOBA WIIM CJIOBOCOUETAHUS HA PYCCKOM SI3BIKE. | CHUE/TeHepalln3alys

3. | Kak Ha3pIBaeTcs 3a/1a4a MallMHHOTO O0YYeHUsI, B Perpeccus [K-3
KOTOPOU HYXKHO MPE/ICKa3aTh YACIOBOE 3HAUCHUE,
HampuMep LeHy ToBapa? OTBET 3alluIlIN B BUJE OAHOTO
CJIOBA Ha PYyCCKOM SI3bIKE.

4. | Kak Ha3wpiBaeTcs 337a4a MAITUHHOTO OOyYEHHSI, B Knaccuduxarms IK-3
KOTOPO# 00BEKT HYXKHO OTHECTH K OJTHOMY U3 KJIaCCOB,
HaIpUMep 0JA00PUTH WU OTKIOHUTH KpeauT? OTBET
3aITHIITH B BHUJIE OJTHOTO CJIOBA HAa PYCCKOM S3BIKE.

5. Kax Ha3pIiBaeTcst METOMI OIICHKH MOJIEITH, IIPU KOTOPOM Kpocc- I1K-3
JTAHHBIE IEJIAT Ha HECKOJIBKO YacTel U MooYepeIHO BaJIMIAIUs/ TIEpeKpeC
WCTIONB3YIOT UX IS poBepku? OTBET 3aIuIly B BUIE THas IPOBEepKa
OJTHOTO CJIOBA WJIM CJIOBOCOYETAHHUS Ha PYCCKOM SI3BIKE.

6. | Kak Ha3piBaeTcs ommbKka Ou3HEca, TIPU KOTOPOI JIOHOTIOOXKHUTENBH IK-3
HAJIKHOMY KJIIMEHTY OTKa3aJld B KPEIUTE H3-3a as ommOKa/ommoKa
peutenus Mojenn? OTBET 3aIuIlK B BUJE OJHOTO CJIOBA niepBoro poxa/false
WIJIH CIIOBOCOYETaHUS Ha PYCCKOM SI3BIKE. positive

7. Kak Ha3wpIBaeTCs METO/I, KOTOPBIH moMoraeT yMeHsuTh | PCA/METO/ TIaBHBIX IK-3
pasMepHOCTbh JaHHBIX U BBIICIUTH HaNOOIee KOMITOHEHT/TJIaBHBIC
nHpopMaTHUBHBIC TIpr3HaKku? OTBET 3alHIIU B BUJIS KOMITOHEHTBI
OJTHOTO CJIOBA WJIM CJIOBOCOYETAHNS Ha PYCCKOM SI3BIKE.

8. | Kax Ha3pIBaeTcsi cucTeMa, KOTOpas pejjiaraet PexomennarenbHas [K-5
MOJIL30BATEIO TOBAPHI, (PMIIBMEI HITH YCIIYTH Ha OCHOBE cucTema/crucremMa
JIAaHHBIX O ero rnoBeaeHuu? OTBET 3alUIIN B BUC peKOMeHIaIui
OJTHOTO CJIOBA WJIM CIIOBOCOYETAHUS Ha PYCCKOM SI3bIKE.

9. Kaxk Ha3pIBaeTcs M0oAX0 K HA3HAYEHUIO 1IEHBI, IPU JlmHaMu4IecKoe [1IK-5
KOTOPOM IIeHa MEHSIETCS] HA OCHOBE CITPOCa, TIOBEICHUS [EHO00pa3oBaHue
KITMEHTOB WX APYTUX JaHHBIX? OTBET 3aIlUIly B BHJIE
OJTHOTO CJIOBA WJIM CJIOBOCOYETAHNS HA PYCCKOM SI3BIKE.

10. Kak Ha3rIBaeTcs 3aa4a NOUCKA NOTEHIINAIbHBIX Jlunorenepanus [1IK-5
KITMEHTOB, HAHOOJIee CKIIOHHBIX K MOKyIKke? OTBET
3aIUIIM B BHJIE OJIHOTO CJIOBA HA PYCCKOM SI3bIKE.

11. | Kak Ha3bIBaeTcsi MOJICIb B OHM3HECE, KOTOpas oieHnBaeT | CKOPUHI/KPEAUTHBIH IIK-5
BEPOSATHOCTh BO3Bpara Kpenuta kiueHToMm? OTBET CKOPUHT
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3aIHIIN B BUJE OJJHOTO CJIOBA MM CJIOBOCOYETaHMUS HA
PYCCKOM SI3BIKE.

KOTOPBIN OM3HEC-CUCTEMAa MOXKET OTIPABIATH JIAHHBIE B
MOJIEIb U TIONTy4JaTh npeackazanne? OTBET 3aluily B
BUJIE€ OJTHOT'O CJIOBA.

12. | Kak Ha3bIBaeTCs 3a7a4a MOMCKA HEOOBIYHBIX OMepariyi JeTexTupoBanue IIK-5
WIN COOBITHH, KOTOPbIE MOTYT YKa3bIBaTh Ha aHoMaIuit/o0Hapyxe
MOIICHHUYECTBO WU cO0i? OTBET 3aIMILIH B BUC HUE aHOMaJIUH
OJTHOTO CJIOBA WJIM CIIOBOCOYETAHUS Ha PYCCKOM SI3BIKE.

13. | Kak Ha3bIBaeTcsi Ou3HeC-MoKa3aTenb, KOTOPBII Recall/monnora [K-5
OTpa’kaeT JOJIO MPaBUIILHBIX TOJI0KHUTEIBHBIX
cpabaThIBaHUI MOJIENTN CPEH BCEX PEAbHO
MOJIOKHUTENIBHBIX 00BEKTOB? OTBET 3aIUILHU B BUJC
OJTHOTO CJIOBA HA AHTJIMHACKOM SI3BIKE HITH
CJIIOBOCOYETaHHUS Ha PYCCKOM SI3BIKE.

14. Kak Ha3pIBaeTCsl UTOT PabOTHI CIICIIUAIIACTA 10 PexomMenmanuu/mpak [1K-5
MAaIIMHHOMY OOy4YeHHIO JIJIsl OM3Heca, eCIi OH TUYECKHE
NpPECTaBIICH B BUJC MPAKTUUECKUX ACHCTBUN IS pEeKOMEeH AN
xoMmmanun? OTBET 3aIIHIIN B BUIE OJHOI'O CJIOBA WX
CJIIOBOCOYETAHHUS Ha PYCCKOM SI3BIKE.

15. | Kak HazeiBaercst Oubnmoteka Python, koTopyro yacto scikit-learn/sklearn [1K-6
UCTIONIB3YIOT JUISl KITACCHYECKUX 3a/1a4 MAIIMHHOTO
oOydeHus: KiIaccu(huKammuy, perpeccuu u
kiactepuzanun? OTBET 3alUILIN B BUIE€ OJHOTO CJIOBA.

16. | Kak Ha3wiBaercst Oubmmoreka Python, koTopyro gacto pandas [1K-6
WCTIONB3YIOT TSl pabOThI C TAOMUIIAMU TAaHHBIX TIEPEe/T
oOydenuem mozenu? OTBET 3aluIlK B BUIC OJHOTO
cJoBa.

17. | Kak Ha3wiBaercst Oubnmoteka Python mis pabotsl ¢ NumPy/numpy I1K-6
MHOTOMEPHBIMU MacCHBaMU U MAaTPUYHBIMH
BBIYMCIICHUSIMH, KOTOPasi 9aCTO UCTIOIB3YeTCS B
MamuHHOM 00ydeHun? OTBET 3aIUIly B BUJIE OJTHOTO
cloBa.

18. | Kak Ha3bIBaeTcsi MOAENb INTyOOKOT0 00yUeHHs, KOTOpast CBeprouHas I1K-6
0CcOOEHHO YacTo MPUMEHSETCS I 00padOTKH HelpoHHas
n300pakeHnii? OTBET 3alUIIN B BUE OJHOTO CIIOBA WIIH CeTh/CBEpTOYHAS
CJIOBOCOYETAHUS Ha PYCCKOM SI3BIKE. ceTs/CNN

19. | Kak Ha3biBaeTcs 3Tal pa3pabOTKH, HA KOTOPOM Mojieiib | MHpepenc/npeackas IK-6
MIPUMEHSIOT K HOBBIM JIaHHBIM TIOCIIE 3aBEPIICHHS aHue/puMeHeHHe
00ydenns? OTBET 3aMUIIN B BUAC OJHOTO CIIOBA WIIH MOJICIIN
CJIOBOCOYETaHUsI HA PYCCKOM SI3bIKE.

20. Kak Ha3pIBaeTCs mporecc aBTOMaTHYECKOro 1moadopa [Tonbop [1K-6
3HAYCHUI MapaMeTpOB MOJEIH J0 Hayana o0ydeHus, THIIepIIapaMeTpoB/Ha
HanpuMmep rIyOuHbI JiepeBa Wi koddduipenta CTpoiika
perymsipuzanun? OTBET 3aNyIIN B BUJIE OAHOTO CIOBA THIIEpIIapaMeTPOB
WM CIIOBOCOYETAHHS Ha PYCCKOM SI3BbIKE.

21. | Kak Ha3bIBaeTCs MpOrpaMMHBINH HHTEpdeiic, yepe3 API/api [1K-6

ONEeKTPOHHBIA JOKYMEHT
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