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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucruminabl (Moayiisi) «Production ML (MammbHOe 0oOyueHHE B
MNPOJAKIICHE)»  COCTaBJI€Ha B  COOTBETCTBUM C  (elepajbHbIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO O0pa30BaHHUs — MarucTparypa IO CHEIHaIbHOCTH
02.04.01 MaTemaTHKa U KOMITbIOTEPHBIE HaykH, poduias Backend-paspaborka, yrBep:kacHHbIH
nprka3oM MHHHCTEpCTBa HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 810 ot
23.08.2017 rona.

Nzydenue nucrumuiaabl (Moayist) «Production ML (MammHHOE 00y4YeHHE B TPOIAKIICHE )
MO3BOJIIET CTYJEHTaM IOJNYyYUTh NPAKTHUYECKUE HAaBBIKU, HEOOXOIUMBbIE [UJIsl YCIEUIHON
MHTETPALlUN MAITMHHOTO 00Y4YeHHUs1 B ON3HEC-TIPOLIECCHI, YTO KPUTHUECKU BAYKHO JJISI JOCTHKEHHS
KOHKYPEHTHBIX NpenumyniectB. KpoMe Toro, oHO criocoOCTBYeT MOHUMaHHIO BEI30BOB U PEILICHUH,
CBSI3aHHBIX C MacUITAOMPOBAHUEM M NOJAEPKKON ML-Mozeneil B ycI0BUsAX peabHOTO BPEMEHH.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
Backend-pa3paboTka u BXOAuT B BapuaTUBHYIO 4yacTh bioka 1, hopmupyemyro ydyacTHUKaMU
00pa3oBaTeNbHbIX OTHOIIECHUH.

JucnuminHa (MOaynb) n3ydaercs Ha 2 Kypce B 3 cemecTpe.

Heap u3ydeHusi JMCHMIIMHBI (MOJYJISI): OCBOECHUE CTYJEHTAaMU METO/JO0B M IPAKTHK
BHE/IPEHUs, DPA3BEPTHIBAHUS M MOAJEPKKU MoOJeNell MAallMHHOIO OO0y4eHHs B pealbHbIX
IIPOM3BOJICTBEHHBIX CUCTEMAX.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— (opmupoBanue 3HaHUI 0 crocob6ax obecreyeHus: BOCIPOU3BOAUMOCTH B MAalIMHHOM
oOydeHuu;

— (opMupoBaHue 3HaHUI OCHOBHBIX 3TAIOB KU3HEHHOTO LIUKJIa MOJIENEH;

— (opmupoBanue 3HaHMI 00 yCTPOHCTBE Mpoliecca yIpaBIeHUs JaHHBIMU /U1 00yueHus,
BKJIIOUasi UX JICHOIUHT, BEPCUOHUPOBAaHUE U 00ECIIeueHNE KaueCTBa;

— (¢opMupoBaHHEe 3HAHMA 00 OTAMUYMAX Mexay oddQualilH W OHJIAWH MOJEISIMH U
crioco0ax IIaHUPOBaHMS 3a]a4 JJIs UX 00y4YeHUs! U BHEJPEHUS,

— (opmupoBaHue 3HaHUI 0 crioco6ax moAroroBku ML mozenei k MaciTabupoBaHUIo;

— (opMupoBaHre yMEHHMs ~ OpPraHM30BBIBaTb TPEKUHI KoJa M  PE3yJIbTaToOB
AKCIIEPUMEHTOB,

— (dopmupoBanue ymeHus paboTaTh ¢ MalriaiHaMu OOpaOOTKU JMAHHBIX U OOy4YeHUs
MOJICIIEN,

— (¢opMuUpOBaHHE YMEHHUS JETIONTh MOJEIIH;

— (¢opMupOBaHHE YMEHHS aBTOMAaTU3UPOBATh MIPOLecC 00YUEHMSI U JETII0sN MOJEIIH;

— (¢opMupoBaHHE yMEHHs pa3palaThiBaTh TECThI JJIsi MPOBEPKU KadyecTBa Mojeeill u
HacTpauBaTh MOHUTOPHHT JUISI KOHTPOJIS UX paOOTHI;

— (opMupoBaHHe HaBbIKA BHEAPEHHS M TIOJIEPKKU paboThl ML Mozieneii B mpoiakiieHe;

— (opmupoBanue HaBbika paboThl ¢ MLOpPs HHCTpyMEHTaMH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJICHNH YUeOHBIX 3aHATHI B (hOpMe KOHTAKTHOU pabOThl 00YYaIOMIUXCS C EAArOrHYeCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIH U

Ilepeyenpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4eHHS 110
JUcHMIIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2

YMeeT CTaBUTh peaarucTUUHBIE U
JIOCTHXUMBIE 1IeTH, OIPEAEIATh
[IPUOPUTETHI B CBOEH
JESITETbHOCTH, a TAKXKE
pas3pabaTeIBaTh U BHEAPSTH
TUTaHbI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOLIEHKHI

VK-6.3

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKIIFOYAst yIacTHe
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
podhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIHH,
TeOpI/II/I 1 MECTOAbI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE MOJICIIUPOBAHHE,
nmuddepeHnranbHble YpaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOIXO0BI K
UCCIIIOBAHUIO M aHATTU3Y
JIAHHBIX

OIlK-2.2

Ywmeer pazpabareiBath U
aalTupoBaTh MaTEMAaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3

Nmeet mpakTUyecKuid OMBIT
CO3JaHMs U HCCIIEIOBaHUs
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

CrnocobeH permaTh 3a1a9n
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTaBICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS 115 JAILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3aJa4, BKJIIOYas y9acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

[1K-4.

CriocobeH my0innyHO
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHbIC HAYYHbIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3aIlUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKO U JIOTHYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yIIbTATH, ANaTUPYS UX JJIS
Pa3INYHBIX ayIUTOPHH, a TAKKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMALIUU

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHUSX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
noJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJEHCTBYs C ayTUTOpUEN
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
w/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 ML B uHIyCTpHUH. 2 2 12 Jlomarinue
3aaun ¥ UHCTPYMEHTHI 3aJlaHus
ML unxeHepa
2 Pabota ¢ JaHHBEIMH B 2 2 12 Jomariame
ML 3aIaHus
3 [TocTanoBKa U TPEKUHT 2 2 12 Homarrane
ML »KkcriepuMEHTOB 3a1aHHUsI
4 ITogroroska ML 2 2 12 JloMarHaue
MOJIENIEN K JICTIOI0 3aaHus
5 ABTOMaTH3aINA 2 2 12 JoMaraue
oOyuenus u nerios ML 3a1aHUs
Mozenen
6 TecTupoBanue u 2 2 10 Homarrane
MOHUTOPUHT 3aaHuA
Tect
7 [Ipe3eHTanus mpoexToB 3 3 10 Jomamrane
Y UTOTH Kypca 3aJIaHus
3auem c oyenkoil 4 [Ipoekt
Hmoczo: 15 15 4 80
Obvem oucyunaunovt (Mooyns) 114
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 3
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)

Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIHHBI (MOAYJISI) IO TeMaM
JAMCUHMILJIMHBI (MOYJIs1)
1 ML B unayctpuu. 3agauu u OcHoBHBIE 00JaCTH TMPUMEHEHHS MAIIWHHOTO OOY4YeHHs B OW3HeECE.

MHCTpYMEHThI ML nH>eHepa

Pomu u ob6szanHOocTH ML wmHxkeHepa. O030p HMHCTPYMEHTOB W
TEXHOJIOTHH 115 pa3paboTku ML pemennit

2 Pabora ¢ manusiMu B ML COop W OYHCTKAa JaHHBIX. AHaIM3 W BU3yamu3als JIaHHBIX.
[ToaroToBKa JaHHBIX JIJIs1 O0YYCHHS MOJICIICH
3 TTocranoBka u Tpekunr ML @opMylIMpOBaHUE  TUIOTE3 M 3aJa4 I JIKCIIEPUMEHTOB.
SKCIIEPUMEHTOB Ucnonb3oBaHue CUCTEM TPEKUHTA JJISl YIPABICHUS SKCIEPUMEHTAMH.
OlneHKa pe3yabTaTOB U METPUK Mojeel
4 IToaroroska ML mMmoxeeii k OnruMuzanus Mojeneil sl mpoaakiieHa. dopMaTel COXpaHCHUS U
JIETLIIOH0 pasBepteiBanusa Mozenei. Cozmanune APl mns B3ammomelcTBusi ¢
MOJCIIAMHU
5 ABToMaTH3aLus 00y4YeHUs U UcnonszoBanne CI/CD gns ML mnpoektoB. WHCTpyMEHTHI ISt

nemnosa ML monenen

aBTOMATHU3aLUH IIPOLIECCOB 00yUYeHuUs. Y IpaBlieHUE BEPCUIMU MOJIesIei
Y TaHHBIMH

6 TeCTHpOBaHI/Ie 1 MOHUTOPUHT

MeTtoabl TECTUPOBAHUS ML MOJEIEH. MonHuTOpUHT
MIPOM3BOAUTEILHOCTH M KauecTBa MOJIENel B mpoakmene. O6padboTka
c0OEB M YIIPaBJICHIE PUCKAMH
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[Ipesentaums npoektoB u utorn | IlogroroBka u cTpykTypa ¢QuHansHOWH mpe3eHTaunu. OOCyxkIeHHe
Kypca pe3yIbTaTOB M BBIBOAOB IpoekTa. OmneHka u oOpaTHas CBsI3b IO
MIPOEKTaM YYacTHHUKOB Kypca
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HAOOpOM  JIMIEH3HOHHOTO M CBOOOJIHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHMYEHHBI  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH CHUCTEeME U OJIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJeHHBIA JOCTYI K COBPEMEHHBIM MPO(EeCCHOHAIBHBIM 0a3aM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Crpyxxkun, H. I1. ba3bl ganHbIX: poekTHpoBaHue. [IpakTHKyM : y4eOHUK JIJIsl BY30B /
H. I1. Crpyxxun, B. B. 'onun. — Mocksa : U3narensctBo FOpaiit, 2025. — 291 ¢. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-00739-8. — Tekcr : anektponnsiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/561215.

Jlonoanumensnasn numepamypa:
1. IpsixonoB, A.I'. MammuHoe oOydenue u aHanu3 gAaHHbiX / A.l'. JIpsikonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojiaraeT MaTepUaIbHO-TEXHWYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, IMPAKTHUECKOW U Hay4yHO-
MCCJIEI0BATENECKOM paboT 00yUaIOMUXCsl, TIPEIYCMOTPEHHBIX YYEOHBIM IJIAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEeKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIIMN, TEKYIIIETO KOHTPOJISI M MPOMEKYTOUHOM aTTeCTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENIBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMaluu O00JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIsA) o0ecrieunBaeTcs B y4eOHbIX ayIUTOPHX, OCHAILIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— CHeUaIM3UPOBAaHHBIM 000pYI0BaHUEM, BKITIOYAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomMerieHus 711 CaMOCTOATENBHOM paboTHl 00yUaIOIIUXCs, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUISL MCTIONBb30BaHMsI MHBAJIUIAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILEHBl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
oOecriedeHHeM JocTyna K B DJJEKTPOHHYIO HH(DOPMAIlMOHHO-00pa30BaTEIbHYIO Cpeay
YHuBepcurera.

OOyyaromMMcesi TpeNoCTaBIAETCA JOCTYN (B TOM 4YHCIE YHAlIeHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClle AJEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo¢ecCHOHAIbHBIM 0Oa3zam
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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https://urait.ru/bcode/561215
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md

Ne HanMeHoBaHue noprana Ccbuika
(u3panus, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix 4 IT-cienuanucToB https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BhIcIIero oOpazoBanus Poccuiickoit @enepanun

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

Ilepeuenn

UH(POPMALIMOHHBIX

TEXHOJIOTHH,

UCIIOJIB3YEMBIX  IIPH

OCYIIIECTBIICHUU

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIlINHE (MOHYJ'IIO), B TOM 4YHCJIC KOMIIJICKT JIMLICH3MOHHOI'O

MpOrpaMMHOTO  OOecIeueHus,

COBpPEMEHHBIE

I/IH(1)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBbI:

npodeccuoHanbHbIe

0a3bl  JIAHHBIX

u

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO
pacrpocTpaHsiemMoe

OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exxHoe JIMLIEH3UOHHOE
Server)
Bpay3zepsbI:
SAunexc.Bpayszep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) | 3apyOexkHOe JIMLIEH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe cBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneueHne AJISl IVIAHUPOBAHUSA U YI€TA BPEMCHU:

Toggle app | 3apy6exHoe | cBOGOIHO pacIpocTpaHseMoe
CucreMbl ynpapJjeHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | nmuuensnonHoe

Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for 3apy0ekHOe JIMLIEH3UOHHOE

HyperV

CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynsrantllintoc: cipaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

IpaBoOBasi CUCTEMA

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JIMLIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apyOeKHOE CBOOOHO PAaCIIPOCTPAHIECMOE
Robotic Operating System 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
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Google Colaboratory | sapy6exmnoe
IlakeThbl IPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

CBOOOJIHO pacrpocTpaHsIeMoe

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Cucrtembl ynpapjieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexkHOE | CBOOOIHO pacIpOCTpaHsIeMOe
CepBHCHI H CITYKOBI:

Bind 3apy0exKHOe CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. Meroan4iecKue v OlleHOYHbIe MATEPHAJIbI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B mponecce uzyuenust nucrumminasl (Moayist) «Production ML (MamuaHOe oOyueHHe B
IPO/IaKILIEHE)» B paMKaxX TEKYILEr0o KOHTPOJIS yCIIEBa€MOCTH UCIIONIb3YIOTCS TaKHe BUJIbl y4eOHON
paboThl, Kak JIEKLHUH, MPAKTUYECKHE 3aHATUS, JOMAIIHUE 3aJaHUs, TECT, NMPOEKT, a TaKKe
pasinyHble BHUJBl CAMOCTOSTEIBHONH pabOThl O0YyYarOLIMXCA IO 33JaHUI0 IpernojaBaTes,
HaIpaBJIEHHbIE HA Pa3BUTHE HaBBIKOB IPO(ECCUOHATIBHON JIEKCUKHU, 3aKPEIVIEHUE TPAKTHUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIUATHB.

Jlexyus — CHCTEMAaTH4YeCKOe, IMOCJIEI0BATEIbHOE, MOHOJOTHYECKOE  H3JI0KECHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCsS BECTH KOHCIICKT JICKIMW: KPaTKO M CXEMAaTHIHO
(UKCUPOBATh OCHOBHBIC HWJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KITFOYEBBIC CIIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUAIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHECHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuaje He yaaercs, cieayeT chopMyIHpoBaTh BOIPOC W 3a1aTh €ro
MpernoaaBaTeNo Ha KOHCYIbTAIUU UM BO BPeMsI CEMUHAPCKOTO (MTPAKTHYECKOT0) 3aHATHSI.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/I€HTa Ha CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI IIPETIOABATEN U y4aCTHE B JUCKYCCHH.

Jl1s ycnemHoro yyacTusi B CEMHHape CTYJeHTaM peKOMEHYeTCsl 3apaHee O3HAKOMUTHCS C
TeMON OOCYXXAEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apryMEHTUPYS HX.
[Ipu oTBeTax Ha BONPOCH MpPENOJABATENs CTOUT OBITH YBEPEHHBIM, YETKUM M JIOTUYHBIM,
ONMpAasiCh HAa U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MO AEPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Hajg MAOMANIHMMH 33JaHUSMH BaXKHO BHUMATEIBHO O3HAKOMHUTHCSA C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
nu30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HCTOYHHKHU
nH(popMaIuu, BKIIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O KAYECTBE NMOHMMAaHUS OCHOBHBIX IMOHSATUN H3y4aeMOTO
Marepuana. TecroBble 3aaHUsl COCTaBICHBl K KJIIOYEBBIM IIOHATHUAM, OCHOBHBIM pa3zeiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOIYIIS).

JU1s1 HOATOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJIOTMYECKHHA anmmapar JUCIUILTMHbBI
(MomyIs), TOHUMATh CMBICI HAYYHBIX KATETOPUNA U YMETh UX UCIIOJIb30BaTh B MPO(HEeCCHOHAILHON
JeKcuKe. BianeHne NMOHATHMHBIM anmnapaToM, BKJIIOYEHHBIM B TECTOBBIC 3aJaHHUA, MO3BOJISICT
OpenosaBaTeslo  ObICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHUS  CTYJEHTAMHU  BaXKHBIX
METOIOJIOTHYECKUX KaTETOPUH.
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IIpoexm — uccnegoBarenabckas paboTa 1Mo AUCUUIUIMHE U IPE3EHTALUS PE3yIbTaTOB.

Jlisg ycnemHol NOArOTOBKM K IPOEKTY: YETKO ONPENESNIUTE LENM M 3aJaud IPOEKTa,
pacrpefieuTe PO U OO0SI3aHHOCTU MEXKAY YYAaCTHHKAMH, a TaKKe YCTAaHOBHUTE CpPOKHU
BBITTOJIHEHUS KaX/101 4acTH paboThl. PerynsipHo npoBoauTe BCTpEUH JUIst 00CYXKIEHUS Iporpecca
U peUIeHHs] BO3HUKAIOLINX BOIPOCOB.

Camocmosmenvnaa paboma — paboTa CTyJEHTOB, HaNpaBJCHHAs Ha YIIIyOJEHHOE
U3y4EHHE OTJEIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNbHON paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIIOYAOT padboTy
C KOHCIIEKTaMH JIeKIIi (00paboTKa TeKcTa), MOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHUE JOMOJHUTEIBHBIX TEM, BBHIIIOJHEHHUE YIeOHO-HUCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucremMa OleHMBAaHUSA Pe3y/IbTATOB 00y4YeHMS N0 JUCHUILIMHE (MOAYJII0)

Kputepun nmojsy4yeHusi ypoBHS M OLlEHHBAHUS C(POPMUPOBAHHOCTH KOMIETEHIHI M0
aucuumianae (Moay.awo) «Production ML (MamuHHOe 00yyeHue B IPOJaKIIeHe)»

OrneHuBaHUE YPOBHS Y4YEOHBIX JOCTHIKCHHH OOYYAIOIIUXCS IO JUCHUIUIHHE (MOIYJIIIO)
OCYILIECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOUHOM aTTECTAIMH.

I[IpomexyTouHasi aTTecTalUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
3auema ¢ OYEHKOW, TIPU STOM TPOBOJUTCSA OICHKA KOMIICTCHIIMH, C(HOPMHPOBAHHBIX IIO
IUACIUATUIHHE.

s OleHWBAaHUS TEKYIIETO KOHTPOJIS YCHEBAGMOCTH M IMPOMEXKYTOYHOH aTTeCTaIlluH
UCTIONIB3YETCS JIECATUOAIUThHAS ITKaJla OIECHUBAHUS, KOTOPAas COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

JecaTubannbuas IlarudamnbHas Onenka 3a O0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00y4yeHusi 1o JUCHUILUIUHE (MOYJIIO)

10 OTan4HOo 3aureHo CTyeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTIM4HO 3a4TeHo VM3IIOKCHHBIME B paboduell mporpamMme, u

8 OTIN9HO 3449TEHO rIIyOOKO OCMBICISET AUCUIUIUIAHY (MOIYTIb).

On CaMOCTOSITETEHO u JIOTUYIECKU
MOCIIEZIOBATEIEHO OTBEYAET HA BCE BOIIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAuOOJIee BAXKHOM.
Vmeer aHAIIM3UPOBATh, CpaBHUBATh,
KJIACCU(PUIMPOBATD, 0000mmaTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYCHHBI MaTepHhall, BBIACIAS KIIOUEBEIC
MOMEHTBl W  YCTaHaBIMBas MPUYHHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yJIbTaThl aHaJIN30B u JIPYTHX
WCCIICJIOBAHUN, a TaKKe pellaeT CIIOXKHEIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, W  yMEeT
CBA3BIBATH TEOpEeTHIECKHE ACTIEKTHI
MUACHUILINHBL  (MOIYJISI) C TPaKTHICCKUMHU
3aJJaYaMH.
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yabTaTa

OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)
7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMHU [IpeaMeTa
6 Xoporo 3a4yTeHo IMOYTH B TIONHOM oOBeMe  pabodei

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
TIOCJIC/IOBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKICHTUPYsl BHHUMaHHUE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH yMmeeT
aHAJM3UPOBATH, CpaBHHBATB,
KJIACCU(PUIMPOBATD, 00001IaTh,
KOHKPETHU3HUPOBATH W  CHCTEMATH3HPOBAThH
W3YYCHHBI  Marepuas, BbIICISAS  €ro
KIIFTOUYEBbIC ACIICKThI u yCTaHaBJIMBas
NPUYUHHO-CIICICTBEHHbIC CBSI3H.
DopMynUpyeET CBOM OTBETHI, YBEPEHHO
HMHTEPIIPETUPYET PE3YJIbTaThl aHAIU30B U
OPYTHX WCCIICAOBAHUMA, a TaKKe peraer
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu. CTy,HeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOOXOTUMBIMU Ut MPAKTHYECKOM
JACATCIIBHOCTH, u yMEET CBA3bIBATH
TECOPETHYECKHUE  aCMeKThl  MpeaMmera ¢
MPaKTHIECKUMH 33 1a4aMH.

5 Y 10BIETBOPUTENHHO 3auTeHo CryneHT o0yiajaeT 0a30BBIMU 3HAHHUSIMH 10

4 Y 10BNETBOPUTENBHO|  3auTeHO JMCHHUIIIAHE  (MOZYJIO), HO HCHBITHIBACT
TPYAHOCTHU ITPU CaMOCTOATECIIBHBIX OTBETaX U

UCTIONIB3YeT HETOYHBbIE (HOPMYIUPOBKH. B
X0Jle OTBETOB OH JIONyCKaeT OLIMOKH,
Kacaromuecst cyTH BomnpocoB. CTymeHT
CHOCOOEH pelarb TOJBKO CaMble IMPOCTHIC
3aJjauyd M BIAAeeT JUIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM

He caH He 3aureno MHUHHUMYMOM 3HaHWH IO npeaMeTy MU HE

He claH He 3aureno MOXET OTBCTUTb Ha BOIIPOCHI, AAXE C€CJIH

npernogaBarejiib  3a4a€T  JOIIOJHHUTCIbHBIC

HaBOJISIIIIE BOIIPOCHI.

Huctunmuna  (Mmoxyns) «Production ML (MammaHOe oOydeHHE B MpPOJAKIIEHE))»
OLIEHUBAETCS CJIEAYIOIMM 00pa3oM:

AKTHBHOCTH Bec Onucanue
Homamraue 3amanus | 50% | Habop 3agau o Temam Hepenu
IIpoekTsl 30% | UccnenoBarenbckas padoTa Mo AUCHUILIMHE (MOIYJIIO) U TIPE3CHTALMS
pe3yIbTaTOB
Tecr 20% | Habop 3aianmii Mo TeMe Ha TIPOBEPKY 3HAHWI

®opmyaa pacuéra MTOrOBOH OIeHKH Mo aucoumiaune (moxymw) «Production ML
(MammHHoe o0yueHue B mpoaakmeHe)»: «0,5 x cpegnee 3a nomamnue 3aganus + 0,3 X cpennee
3a mpoekThl + 0,2 X TecT».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)

HpI/IMeprIe JAOMAIIHHUE 3a1aHUA

Jdomamnee 3ananue: ML B unaycrpuun. 3agauu u MuHCTpyMeHThl ML MH:KeHepa

1. Onumure TpU OCHOBHBIE 0OJACTH MPUMEHEHHSI MAIIMHHOTO O0y4YEHHUS B COBPEMEHHOM
UHAYCTPUU U IPUBEIUTE 0 OJHOMY IPUMEPY JUISl KaXKIOM.

2. PacckaxuTe O KIIOYEBBIX pPOSIX M 00s3aHHOCTAX ML uWHXKEHepa B MPOCKTE IO
paszpabotke ML-cuctemsi.

3. CocraBbTe CIUCOK U3 MIATH HOMYJISPHBIX HHCTPYMEHTOB HJIM OMOIMOTEK, UCIIOJIb3YEMbIX
ML unxkeHepamu, U KpaTKO ONMILNTE Ha3HAYEHHUE KaXKI0TO.

4. HaiinmuTte U mpoaHATU3UPYHTE CTaThiO WM Keiic 0 BHeapeHuu ML B OGu3Hec-mporecc:
KakMe 3a71auyl pellalnuch, U Kakyro poiib urpai ML unxenep?

5. Onummre, Kakue HaBBIKM M 3HAHUS HeoOxoaumbl ML ummxenepy s 3QQexkTuBHOIM
paboThI ¢ OOIBIIMMHU JAaHHBIMU U pa3BEPThIBAHUEM MOJIETIEH.

Jlomamnee 3aganue: Padora ¢ janupiMmu B ML

1. CoGepure HeOOJNBIIONH nmaraceT (HAMpUMEp, C OTKPBITHIX HMCTOYHHUKOB) W OIMIINTE
MIPOIIECC €T0 OYMCTKH: KaKWe IIard Bl IPEIITPUHSITA U TIOYEMY.

2. IlpoBenuTe 0a30BBIii aHANHM3 NAHHBIX: PACCUMTANUTE OCHOBHBIC CTATHCTHKHU (CpemHee,
Me/lnaHy, CTaHAapTHOE OTKJIOHEHKE) JUIsl BBIOPAHHBIX YHCIIOBBIX TPU3HAKOB.

3. IlocTpoiiTe BHU3yanu3aluu JaHHBIX (rHCTOrpamMMmsbl, scatter plot, boxplot) u caenaiitre
BBIBO/JIbI O PacIpe/ielIeHNH U B3aUMOCBA3SX TPU3HAKOB.

4. Onummre MeToabl o0paOOTKM MPONMYLIEHHBIX 3HAUYE€HUH U BHIOPOCOB, KOTOPBIE BbI
IPUMEHHUIH K CBOEMY J1aTacerTy.

5. [logroroBeTe naHHblEe Ui OOY4YeHHMS MOJENU: BBIIOJHUTE HOPMAJIM3ALMIO WIH
CTaHIapTU3aLUIO IPU3HAKOB U 00BSICHUTE BEIOOP METO/1a.

I[OMalIIHee 3aganue: IloctanoBka n TPEKHUHI ML IKCMMEPUMEHTOB U MOAT0OTOBKA
Mojeeil K 1enjior

1. Chopmynupyiite runote3y s ML skcrepuMeHTa Ha OCHOBE BBHIOpAaHHOTO JaraceTa U
ONMILIUTE KPUTEPUH YCIIEXa MOJIEIH.

2. OnummuTe, KaKk MOKHO HCIOJBh30BAaTh CHCTEMY TPEKHMHTa SKCIIEPHUMEHTOB (HaImpuMep,
MLflow nnu Weights & Biases) mis yripaBieHus 9KCIIepUMEHTaMU.

3. [lpoBenuTe HKCHEpPUMEHT 1O OOYYEHMIO MOJENH C pa3sHbIMH TapamMeTpamMu H
3auKcupyiiTe pe3ynbTaThl (METPUKU KadecTBa). CrenaiTe BRIBOJBI O BIMSHUU MapaMeTPOB Ha
Ka4ecTBO.

4. OnuIuTe OCHOBHBIE MHIATH IO ONTUMH3AIMM MOJENTU JUIs MpPOJAAKIIeHa (Harmpumep,
YMEHBIIIEHUE pa3Mepa, YCKopeHrue nHdepenca).

5. Cospaitte npoctoii REST API (manpumep, ¢ ucnons3zoBanuem Flask nnm FastAPI) mns
pa3BepThIBaHUS O0YUEHHOM MOJIEM U OIUIIUTE MpOoIece €€ BHI30BA.
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IIpumepHbIe 3a1aHUA 1JIA TECTA
Tecr mo Meronam rectupoBanust ML moaesnei

1. Kakoii U3 ciIeIyIommX MeTOA0B HCIO0JIb3YeTCs 1Jisl OLeHKH MPOU3BOIUTEIbLHOCTH
ML moaeau?

A) A/B tectupoBanue

B) Kpocc-Banunarus

C) l'unepnapameTpuyeckas ONTUMH3AIIHS
D) Bce BrlIEnIEpEUNCIIEHHBIE

2. Yto Takoe "drift" B koHTekcTe MoHUTOPpUHTa ML Moneeii?

A) V3MeHeHue CTpyKTYyphl JaHHBIX

B) H3menenue pacrnpenencHusi BXOAHBIX JaHHBIX
C) [Magenue mpou3BOAUTEIILHOCTA MOCIIN

D) Bce BrlenepedncieHHbIS

3. Kakoii u3 cjieqyomux MeTPUK He SIBJISIeTCS METPUKOIi KayecTBA 1A
KJIacCH(PUKANMOHHBIX MojeJeid?

A) Tounocts (Accuracy)

B) IMoanora (Recall)

C) CpennexBanparuunas omroka (MSE)
D) F1-mepsl

4. Kaxkoii moaxoja ucnojb3yercst 11t MOHUTOPUHIA NPOU3BOIUTEIbLHOCTH MO/IEJIN B
peajbHOM BpeMeHHu?

A) JlorupoBanue

B) Cratuctuueckuii KOHTPOJIb
C) A/B TectupoBaHue

D) Bce BpIlIenepeuncieHHble

5. Yrto Takoe "odpadoTka cooeB' B ML?

A) YcTpaneHue ook B KoJe

B) Peakmus Ha coou B pabote Moaenu
C) Ontumu3anus MOJEIH

D) Co3nanue pe3epBHON KOIMUH JTaHHBIX

6. Kakoii MHHCTpyMeHT 4acTo HCIOoJIb3yeTcs A1 MOHUTOpuHra ML moneJeii B
npoaaxkieHe?

A) TensorBoard

B) Jupyter Notebook
C) Microsoft Excel
D) PowerPoint

7. Kakoii MeTo/ M03B0JIsIET OLEHUTDH BJIUSTHHE H3MEHEHU B MO/IeJI Ha ee
NPOU3BOAUTEIbHOCTH?

A) A/B TectupoBanue
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B) Kpocc-Banunarus
C) Bootstrap
D) Monre-Kapio

8. Kakoii U3 ci1e1yl0UUX BApDHAHTOB ABJISETCS IPUMEPOM PHCKA, CBsi3aHHOT0 ¢ ML
MoxeasamMu?

A) Ilanenue npon3BOAUTEILHOCTU

B) HenpaBunpHas HHTEpIpeTanus pe3yabTaToB
C) U3menenune BXOAHBIX TaHHBIX

D) Bce BrlenepedncieHHbIe

9. Kakoii MeTO1 MOKET UCMOJIb30BATHCH /1JI51 ABTOMATHYECKOT0 00HAPYKEHUsI
"npudra' B 1aHHBIX?

A) Ynpolenue Moaenu

B) Cratuctuueckuii Tect

C) YBenuuenue o0beMa JTaHHBIX
D) CHuxeHue CI0KHOCTH MOJIEIH

10. Yto Takoe "peakuus Ha coon" B kontekcre ML?

A) IpenoTrBparieHue omudOK B KOJie

B) ABromaTtnueckas KOppeKTUPOBKA MOJIENH ITPH cOOSIX
C) BoccranoBienue Mozenu mnocie c6os

D) Bce BrilIEnEpEeUnCIIEHHBIE

IIpuMepHOe onUCaHuEe K IPOEKTY

3aganue aas npoekra: "[loaHblil Huka paspadorkn ML mogean"

Onucanue 3a0anusi

B pamkax naHHOro npoekra BaM MNPEJACTOUT HPONTH MOJIHBIM LUK pa3pabotku ML mopenu,
HauuHas ¢ paboThl C JAaHHBIMU U 3aKaHUMBas JEIUIOEM M aBTOMaTH3aluel nporeccos. IIpoekT
BKJIIOUYAET B ce0s HECKOJIBKO 3TAIOB, KAYKIBIA U3 KOTOPBIX OY/IET OLIEHUBATHLCS 110 ONPEIETICHHBIM

KPUTEPHSIM.

Omansl n0020MOBKU NPoekma

1. COop u ouHCTKA JaHHBIX

(0]

o

Coop nannbix: Halimute u cobepute HaOOp MaHHBIX, MOAXOMAIIAN JJIs Baliei
3aa4yn (HampUMep, U3 OTKPBITHIX UCTOYHHUKOB, Takux kak Kaggle, UCI Machine
Learning Repository u T.1.).

Ouncrka panHbix: OOpaboraiiTe NPOMYILIEHHBIE 3HAY€HUs, BHIOPOCHI U
nyonupytomuecs 3anucu. OMUIINTE METO/IbI, KOTOPBIE BBl HCIIOJIB30BAIIH.

IlOKyMeHTaIlI/IﬂZ IloaroTroBsTE OTYET O mnmponecce 060pa 1 OYHUCTKHU JaHHBIX.

2. AHAJIN3 M BU3YAJIU3alMs JTAHHBIX

o

Anamm3 nanabix: [IpoBeaure pazsenounsiii ananus ganabix (EDA). Paccuunraiite
OCHOBHBIE CTATHCTUKH U BBISIBUTE B3aUMOCBSI3M MEXYy MPU3HAKAMH.

Busyammszanus: [loctpoiite rpaduku u auarpaMmsl Ui BU3yaIn3aliy JaHHBIX U
uX pacrpeneneHui (ructorpammsl, boxplot, scatter plot u T.1.).

JoxymenTanus: Co3aiiTe oTUeT ¢ BU3YyaTU3alUsIMU U BEIBOJAAMMU.
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3. IlocranoBka u TpekuHr ML 3xcnepuMeHTOB

(o]

(I)opMy.]mp()Ba}me IruIoTe3: Onpe;[eJmTe TUIIOTE3bl U 3ad4M, KOTOPBLIC BbI
XOTUTE IIPOBEPUTH C ITIOMOIIBIO MOJECIIN.

TpexkuHr 3kcnepuMeHTOB: Vcrionp3yiiTe cucreMy TpekuHra (Hanpumep, MLflow
wmn Weights & Biases) nmius ympaBiaeHHS SKCIEpUMEHTAMH UM XPAHCHHS
pe3yJbTaTOB.

JoxkymenTanusi: IloaroroBpre OTUET O BallMX TUIIOTE3aX M pe3yibTaTax
AKCIIEPUMEHTOB.

4. TloaroroBka ML moae/iell K JeIJIOK0

(o]

(o]

OnTumuzanus mojesieii: O0ydnuTe HECKOJIBKO MOJIENICH U ONTUMU3UPYHTE UX JJIs
IpojakiieHa (HampuMmep, C HUCIHOJIb30BaHUEM METOJOB pErylsapu3alud WU
YMEHBILEHUS PA3MEPHOCTH).

Coxpanenne u pa3BeptbiBanue: CoXpaHUTE MOJICIH B TOIXOIAIIHMX GopMaTax
(mampumep, pickle, ONNX) wu mnoxaroroBeTe APl nmns ux pa3BepThIBaHUS
(manmpumep, ¢ ucnonbs3zoBanueM Flask wim FastAPI).

JoxymenTammsi: Co31aiiTe OTYET O MPOIECCE MOATOTOBKU MOJICIICH.

5. ABromaTu3anus odyuyenus u aemnjoss ML monenei

(o]

CI/CD: Hacrpoiite CI/CD panst aBTOMaTH3aluy MPOLECCOB O0YYCHHS M JIETLION
Mojenelt (Hanpumep, ¢ ucnons3oanueM GitHub Actions uin Jenkins).

Yupasienue pepcusaimu: OpranusyiTe CUCTEMY yIpaBIEHUS BEPCUSAMU MoJiesei
U 1aHHbIX (Hanpumep, DVC).

Jloxymentanusi: [lonroroBpTe pUHAIBHBIN OTYET O MPOLIECCE ABTOMATU3ALINH.

3awuma npoexma

o ®opmat 3aumThl: [Ipezentanusa npoekra (15-20 MuHYT) ¢ AeMoHcTpauueill paboTh
mozenu u APL

e CTpyKTypa npe3eHTaluu:

BBenenue u uenu npoekra.

[Tponecc cOopa U OYUCTKU JAHHBIX.

Pe3ynbTaTel aHanu3a U BU3yaIn3aluu JaHHBIX.
I'unoressl U pe3yabTaThl SKCIIEPUMEHTOB.
IToaroroBka u onTUMU3aNUs MOJEIIEH.
Hemounctpanus API u npouiecca aBToMaTu3aium.

3aKIoueHue U BBIBOJbI.

Kpumepuu oyenusanus

1. KauvectBo nanHubIix (20%): [lonHOTa M KOPPEKTHOCTh COOpPaHHBIX JTAHHBIX, KAYECTBO
OYHCTKH.

2. Anamu3 u Busyaausanus (20%): [ myOuHa aHanu3a, Ka4ecTBO BU3yaau3alluii U BIBOJOB.

IMocranoBka JkcnepuMeHToB  (20%): UYerkocTs  (GOPMYIHUPOBKH  THUIIOTES,
HCIIOJIb30BaHUE CUCTEMbI TPEKUHTA.

4. TloaroroBka moneneit (20%): Ontumusanus mojeineii, kadectBo API, mpaBuibHOCTH
dbopMaToB COXpaHEHHUS.
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5. Atomatu3zanusi npoueccoB (20%): DpdextuBnocts CI/CD, ynpaBieHue BepCUSMU,
JOKYMEHTaLUs.

3amanus 1J151 IPOMEKYTOYHOM aTTeCTANMH 10 JUCHUILIMHE (MOTYJII0)

Ne 3ananue OtBer Komnerenuus
n/n
1. Kakoli u3 cneayronux HHCTPYMEHTOB Yallle BCEro B OIIK-2
UCTonb3yeTcs Ams pazpadotkun ML moneneit?
A) Excel

B) TensorFlow
C) Microsoft Word
D) Notepad

2. KakoBa ocHoBHas posib ML urxenepa? C OIIK-2
A) Pa3paboTtka BeO-caiiToB

B) Ontumuzarnus 6a3 JaHHBIX

C) Coznanue u BHenpenne ML moxeneit
D) AnMuHuCTpUpOBaHUE CEPBEPOB

3. Kakoe wu3 crnenyroomux HampaBleHUNl He SABISETCS C [1IK-4
00JacThI0 MPUMEHEHHUST MaIIMHHOTO 00y4JeHus B On3Hece?
A) O6paboTKa ecTeCTBEHHOTO SI3bIKa

B) Ananu3 (pMHAHCOBBIX JaHHBIX

C) Y6opka momemnieHuit

D) PexomenaaTenbHbIe CHCTEMBI

4, Kaxoit meTon mcmonp3yeTcss IS OYHCTKH JAHHBIX OT B [1IK-4
BEIOPOCOB?

A) Hopmanu3zanus

B) Yaanenue nyonukaroB
C) Cranmaprusarus

D) JlorapudmupoBanue

S. Kakoil u3 crnenyromux HHCTPYMEHTOB MCHOJb3YeTCs VIS C I1K-3
BU3YyaJIU3aINH TAHHBIX?
A) NumPy
B) Pandas
C) Matplotlib
D) Scikit-learn

6. HazoBure omHy U3 OCHOBHBIX oOOnactedl mpuMeHeHus | PekomeHnaresbHble YK-6
MAaIIMHHOTO 00y4eHus B Ou3Hece. CUCTCMBbI

7. Kaxk Ha3bIBaeTcs poJib CieUaNnucTa, KOTOPbIA OTBEUYAET 3a ML unxenep YK-6
BHenpeHue ML Mozerneii B mpoiakiieH?

8. Kakoii npouecc Bxitodaer B ce0si yaajiieHHe HEHYXHBIX | OuHCTKa JaHHBIX OIlIK-2
WM OITMOOYHBIX JaHHBIX?

9. Kakoit tun rpaduka wacTto wucmosblyercs s I'mcrorpamma [1K-4
BU3yaJHM3alUU PACIPEACICHNI JaHHBIX TPU NPe3eHTANH
npoekra’?

10. Kakoii wmeron wucmome3yercss sl mpeoOpa3oBaHUs Koauposanwne OIlIK-2

KaTCropuajbHbIX JAHHBIX B YHUCIOBEIE?

DNEeKTPOHHBIA JOKYMEHT
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