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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PaGouas nmporpamma aucuummiiuHel (Moaynsi) «MammaHOe o0y4yeHue (Machine Learning)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHutro 02.04.01 Marematuka
KOMIIbIOTEPHbIE HayKH, Mpo¢uib YIpaBlIeHUE NPOAYKTaMH, YTBEP)KICHHBIM IpHUKa30M
MunucTepcTBa HayKH U BbIciiero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

Nzydenne nuctumuimael (Monyist) «MamuaHOe 00yuenue (Machine Learning)» no3Bossier
chopMHpOBaTh CHUCTEMHOE IIOHMMaHME METOJOB aHalu3a JaHHbIX U  pa3paboTKu
MHTEJUICKTYaJIbHBIX MOJETICH, TPUMEHSEMBIX JIJIs PEIICHUs TPUKIIAAHBIX U OM3HEC-3a/1a4, a TAKXKe
HAY4YUThCS MPUMEHATh COBPEMEHHbBIE aIrOPUTMbI U MHCTPYMEHTHI MAIIMHHOTO OOy4YeHMs AJIs
MOBBIIIEHUS KAUueCTBa MPUHUMAECMbIX PEUICHUH U CO3/1aHUsI KOHKYPEHTOCTIOCOOHBIX HU(POBBIX
IPOIYKTOB.

MecTo JTUCUMILIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 1O IPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBieHutro 02.04.01 MaremaTuka M KOMIBIOTEpPHBIE HAyKH, Mpoduin
YnpasieHue npoayKTaMH ¥ BXOAHUT B BapuaTHBHYIO 9acTh bioka 1, hopMupyemyro yaacTHUKamMu
00pa30BaTeNbHBIX OTHOIICHUH KaK JUCIUILTMHA IO BBIOODY.

JucnumimHa (MOayJib) TOCTYIIHA K U3Y4YEHMIO Ha 2 Kypce B 3 UM 4 ceMecTpe Ha BbIOOp.
JlocTynHa il MPOXOXJICHHUSI TIPU YCIOBHH YCIEIIHOTO 3aBEPUICHUS JUCIHHUILTHHBI (MOJTYJIs)
«OcHoBsl Python».

Henr wu3yyeHusi OAMCUMILVIMHBI (MOXYJS): (i)OpMI/IpOBaHI/Ie CUCTEMHOI'0 IIOHMMAaHUSA
METOZ0JIOrHU HayKH o AaHHbIX (Data Science) n npakTH4ecKix HaBBIKOB pa3paOOTKH, BaIH ALK
¥ MHTEPIIPETAIIUH MOJIEIeH MAITMHHOTO OOYYEHUS /IS pEIIeHUs IPUKIAJHBIX U OM3Hec-3a/1a4.

3agauun u3y4yeHust JMCUUILIHHBI (MOAYJIsA):

— OCBOMTH 3Talbl )KU3HEHHOTO IUKJIA MPOEKTAa MALUIMHHOIO OOYYEHHsS U HPUHIIMIIBI
paboThl KIIIOYEBBIX AJITOPUTMOB MAIIMHHOTO OOy4YeHMsl AJIs 3a/lad pPEerpeccHu,
KJIaccuduKaium, Kinacrepusanuu u uplift-monenuponanus;,

— HAY4UThCS TPOBOJUTH PA3BEOUHBIN aHATIN3 IaHHBIX, BBIIOIHATH TEHEPALIUIO U OTOOP
IIPU3HAKOB, NPEIOTBPAILATh YTEUKH JAHHBIX U TOTOBUTH JIaHHBIE K MOZAEIUPOBAHMUIO;

— cdopmupoBaTh yMeHHe 0Oy4arh, HAcTpaWBaThb M BAJIWAUPOBATH MOJEIH C
UCMOJIb30BaHUEM KpOCC-BAIMJAINY, MaWIUIaiHOB, (DYHKIUI MOTEph U METPUK
Ka4yecTBa,

— OCBOMTh METO/bl OOprOBI C mepeoOydeHueM, peryssipu3allid U UHTEpIpeTaluu
mogenel ¢ ucnonb3oBanueM SHAP, LIME u npyrux MHCTpyMEHTOB OOBSICHUMOTO
ny;

— Ppa3BUTb HABBIKUM IIOCTPOEHHUS BOCIPOMU3BOJUMBIX PEUIEHHH C IPUMEHEHHEM
coBpeMeHHbIX  OuOmmuorek  Python w©  uHTepmperanMu  pe3ynbTaToB B
OU3HEC-KOHTEKCTE.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS T0JI5KEH:

3HaMmMb:

— OCHOBBI MeTojoyiornu Hayku o naHsbix (Data Science), mammHHOTO 00yuYeHHS,
BKJIIOUAsl ATAIbI )KU3HEHHOT'O IIUKJIa POEKTOB;

— MPUHIUIBl pabOThl KJIIOYEBBIX aJIrOpUTMOB: JHHEWHbe Mozaenu, kNN, nepeBbs
pemennii, ancam6mau (Random Forest, OycTuHr), kiacrepuszanus M CHH)KEHUE
pa3MepHOCTH;

— METPHUKU KauyecTBa, (PYHKIMM MOTEph U METOAbl BaIMJALUU MOJENeH Uil 3a1a4y
perpeccun, kiaccudukanuu u uplift-moaenupoBanus;

— KOHICTIIIMM CMEMICHUsT W pa3dpoca, mnepeoOydeHus, peryiaspu3alud, a TakKe
noaxo/el Kk uHTepnperanuu mozaenei (SHAP, LIME);
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TUIBl TIPU3HAKOB M METOABI pabOThl ¢ HHUMH, BKJIIOYas TEHEepaluio, oToop u
IIPENOTBPALICHUE YTEUEK TaHHBIX.

ymembw:

IPOBOJIUTH pa3BelouHbll aHanu3 JaHHbIX (EDA), ¢gopmynupoBaTh rumoressl u
TOTOBHUTH JaHHBIC JIs1 MOJICTHPOBAHUS,

o0yyaTh, HacTpauBaThb ¥ OICHMBATh MOJEIM MAIIMHHOTO OOYYeHHUs C
UCIOJIb30BaHUEM KpOCC-BAINIALINY, TAHIUIAfHOB U METPUK;

peaan30BbIBaTh 33Jaud KJIACTepU3allUM, MACTeKUUM aHOMAIMH M CHIKEHUS
pPa3sMEepHOCTH, UHTEPIPETHPYS PE3YIIbTATHI;

CTpOUTh M BanuaupoBarh uplift-mMonmenu, a Taxke reHepupoBaTh NMPU3HAKU IS
CJIOKHBIX JIaHHBIX (BpEMEHHBIE, T€0, DUHAHCHI U JIp.);

UHTEPIPETUPOBATHE MOJEIH U BU3YAIM3UPOBATH BIMSHHUE MPU3HAKOB C MOMOILBIO
SHAP, LIME u npyrux “"HCTpyMEHTOB.

eénaoemsp:

uHcTpymMeHTamu Python nns ananuza um monenupoBanus: pandas, numpy, scikit-
learn;

NPOJABUHYTHIMH OubnInoTekamMu MamuHHOro oO0ydenusi: XGBoost, CatBoost,
lightgbm, a taxxxe SHAP, LIME nns uatepnperanuy,

HABBIKAMU [TOCTPOCHHSI BOCIIPOM3BOIMMBIX TANIIAfHOB U pabOTHI C Pa3HOTUITHBIMH
JTAHHBIMH;

METOJaMHU TpenoOpadOTKH, BaTUAAlMK W ONTUMH3AIMH MOJEICH B pealbHBIX
3a/1a4ax.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, Qopmupyembie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpHU
MPOBEJICHNH YU€OHBIX 3aHATHI B (hOpME KOHTAKTHOU pabOThI 00YYArOIIMXCS C MeJarorndyecKuMu

paboTHUKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATENILHOM PabOThI 00YyYaIOIIUXCSL:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTEeHIH U

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUMILIMHE (MOAYJIIO)

YK-1.

Crioco0eH OCyIIeCTBIIATh
KpPUTUYECKUM aHaIN3
MPOOJIEMHBIX CUTyallluid Ha
OCHOBE CHCTEMHOTO TTOIX07a,
BEIpa0aThIBATh CTPATETHUIO
JIeCTBUN

YK-1.1.

3HaeT METOAbI JEKOMITO3ULIUH
CJIOKHBIX TTPOAYKTOBBIX 33124,
TIPUHITATIBEI PAOOTHI C
HeornpeeneHHocTbio B UT-
CpeZic ¥ OCHOBBI
CTPaTETHYEeCKOro MIaHUPOBAHMUS
B YCIIOBHSIX OBICTPO
MEHSIOIIETOCS PhIHKA

YK-1.2.

YMeer npuMeHsITh pperiMBOpKH
CHCTEMHOTI'0 aHaJIM3a JUIs
BBISIBJICHUSI KITFOUEBBIX TPUYNH
po0JIeM B TIPOIYKTE,
(bOpMyIHPOBATH TUIIOTE3HI U
BBIOMpATh ONTUMAaJIbHBIE
CTpaTerruy Ha OCHOBE JaHHBIX

YK-1.3.

Hmeer onbIT poBeneHus
aHaIN3a PeAbHbIX KEUCOB,
croco0eH 000CHOBHIBATH
CTpaTETHYECKHUE PELICHUS C
YYETOM TEXHHUYECKUX
OrpaHUYeHHH, ON3HEC-PUCKOB U
3THYECKHUX HOPM paboTHI C
JAHHBIMU

OIIK-1.

Crioco0eH HaxOoUTh,
(hopMyIMpoBaTh U pemaTth
aKTyaJbHbIE U 3HAUYUMBIE
npo0JIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METO/BI U
MOJIXO/IbI K PELICHHUIO 3a/1a4
NPUKIATHON U KOMITBIOTEPHOM
MaTeMaTHUKH, BKITIOYast
aNrOPUTMBI, MATEMaTHUECKOE
MOJICJINPOBAHNE U TEOPHIO
ONITUMM3ALIUH, A TAKKE
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, IPUMEHSIEMBIE TS
MIPOTHO3UPOBAHUS U PEIICHUS
3aJ1a4 yIpaBJICHUS IPOIYKTOM

OIlK-1.2.

YMeeT aHanu3upoBaTh U
(dhopmynHupoBaTh
MaTeMaTHYeCKUe 3a1a4u Ha
OCHOBE IPO0JIEM yIIpaBICHHS
MPOJYKTOM, BEIOHPATh U
MPUMEHSTh COOTBETCTBYIOIIHE
METOJIbI M AJITOPUTMBI JUTS KX
pELICHUS, a TaKKe
MHTEPIPETUPOBATH U
NPECTABIATE PE3YJIbTAaThl B
MTOHSTHOM U AOCTYIHOM hopme
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JUTSI IPUHSTHAS 000CHOBAHHBIX
pelieHuit

OIIK-1.3.

HMmeeT npakTUUECKUNA OIBIT
PpabOThI HA/T TPOSKTAMU HITH
HCCIIEIOBAHUSIMH B 00J1aCTH
MPUKJIATHON U KOMITBIOTEPHOU
MAaTE€MAaTHUKH, BKIKOYasl y4acTHE
B KOHKYpCax, XaKaTOHax WIN
HayYHBIX MMyOJIUKALUAX, TJIC
OBLIH perieHbl aKTyalbHbIE
3HAUYUMBIE 3aJ1a4U YIPABICHUS
MPOAYKTOM, IOATBEPKICHHBIE
yOIMKaIUel pe3yabTaToB UIN
BHEJIPCHUEM pa3pabOTaHHBIX
aJrOPUTMOB

[K-5.

CriocobeH o1eHUBaTh
TEXHUYECKYIO pealn3yeMOoCTh
IIPOJIYKTOBBIX peleHuid B UT-
cpelie U MHTerpUpOBaTh MOJEIIN
MAaIIMHHOTO O0YYeHHS

MK-5.1.

3HaeT BO3MOXKHOCTH U
OrpaHUYCHHUA IPUMCHCHUA
MoJiesieii MaIIMHHOTO 00yUYeHHS,
OCHOBBI aPXUTEKTYPHI
MIPOTPaMMHBIX CUCTEM H
IMPUHOUILI BHEAPCHUSA JaHHBIX
pewmenuii B UT-cpene

[IK-5.2.

YMeeT oneHNBaTh
TpPYyJ03aTpaThl Ha PeaTu3anHio
¢dbyHKuui, hopMynHpoOBaTH
3aJauu JUII KOMaH[ aHATUTHKH
JAHHBIX ¥ MAITUHHOTO
00y4eHHs1, a TAKXKE COCTABIIATD
TEeXHUYECKUE TPeOOBaHHMS

[K-5.3.

MMeeT NpakTHYECKUNA OIIBIT
y4acTHs B IPOCKTHPOBAHUU
pEIIeHUH C UCTIOIh30BaHHEM
MOJIeJIeH MaIIMHHOTO O0YYCHHS,
oOecnieunBas OajlaHC MEKIY
OM3HEC-TIEHHOCTELIO U
TEXHUYECKOH CIIOKHOCTBIO
BHEJIPCHUS

[K-6.

CrniocoOeH pa3pabaThiBaTh
nporpaMMHOe oOecTieueHue st
peUICHU MMPUKIIAJIHBIX 3a1a4 B
chepe ynpasieHus MPOAyKTaMU
B UT-cpene

[K-6.1.

3HaeT OCHOBHEBIE S3BIKU
IpOrpaMMHUPOBAaHUA U
I/IHCTp}IMeHTBI aHaJIn3a JaHHBIX,
OCHOBEI CTATUCTHKU U
MIPUHIIUTIBL TPOSKTUPOBAHUS
HpOFpaMMHLIX CHCTEM,
HpI/IMeHHeMBIX JJIA pemeHI/m
3aJ1a4 yIpaBJIeHHS TPOYKTaMU
B UT-cpene

[K-6.2.

YwMmeet pa3zpabaTeiBaTh
MPOrpaMMHBIE MOYJIU U
CKPHUIITHI JIJIs1 aHAIIA3a METPUK U
BAJIMJALMU TUIIOTE3, UCTIOJIB3YS
COBpPEMEHHBIE TEXHOJIOTHH, a
TaKXe MPOBOJAUTH TECTUPOBAHUE
U OTJAJKy CO3JIJaHHBIX PELICHUI
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I1K-6.3.

HmeeT nmpakTUUECKUNA OIBIT
pa3pabOTKH MPOTPaAMMHOTO
oOecrieyeHus1 I peleHus
3aJ1a4 yIpaBJiIeHUs IPOSYKTaMu
B UT-cpene, Bximrouast
aBTOMAaTH3AINIO0 padoOInX
IIPOIIECCOB U TIPE3ECHTAITHIO
pe3yJIbTaToB
3aMHTEPECOBAHHBIM CTOPOHAM
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
HaumeHoBanue
n/n AynurtopHasi padota TKY
pasaeiia JUCHUIIUHBI Camocto .
Jlexuumn Cemunapol | Kontp (TeKymMii KOHTPOJIb
(MoayJis) fAATeJIbHA
(MpakTuyeck | 0Jb ycneBaeMocTH)
s1 padorta
ue 3aHATHS)
1 | OcHOBHBIE TEPMHUHBI 12 6 22 Jlomanrane 3amanus
MaITHHHOTO O0yUCHUS 1
CMEKHBIX 00JIacTeH.
OreHka KauecTBa
MOJIETIeH.
2 | Jluneinble Mmoaenn 8 4 2 18 Jlomamaue 3aganus
KonnokBuym
3 | JlepeBbs pemicHUH 1 20 10 2 24 Jlomanrane 3amanus
MOJIeTIN, OCHOBaHHBIC HA Komnmoxsuym
HUX
4 | OOyueHue 06e3 yuurens 20 10 4 24 Jomarnue 3ananus
1 paboTa C Mpu3HAKaMHU [Ipoekt
IK3amen 4
Hmozo: 60 30 12 88
Oovem oucyuniunl 190
(mooyna) (6 ax. u.)
Obvem oucyunaunvl (Mooyns) 5
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOIYJIs)

Ne HaumenoBaHue pazaesia Conep:xaHue TUCHUIIMHBI (MOYJIs1) 10 TEMaM
n/n AUCHUIIMHBI (MOXYJIs1)
1 OCHOBHBIE TEPMUHBI MAIIMHHOTO | JKW3HEHHBIN UK MPOeKTa MaIMHHOTO 00yueHus (ML

00y4YeHHs: 1 CMEKHBIX 001aCTEH.
OreHka KauecTBa MOAEIIEN.

Lifecycle). Merpuku u QyHKIIMOHAJIBI TIOTEPH B 3a1a4e
perpeccum.

MeTpHKH 1 QYHKIIHOHABI TIOTEPh B 33jjaue KJIACCHOUKAIHH.
KoHTposb kauecTBa 1 BEIOOP MOJIENH

MeTpuiecKHe alrOpuTMbI

2 Jluneiinpie Moaenu Jluneitnas perpeccust
Jloructuyeckas perpeccus, Metoa onopHbIX BeKTopoB (SVM)
3 JepeBbs penieHuit 1 MOJIENH, Pematoiue nepeBbs

OCHOBAHHBIC HA HUX

CnoXXHOCTP aNTOPUMTOB. AHCaMOJI aITOPUTMOB
Crnyyaiinsle neca

I'pagrieHTHBIH OYCTHHT

ArmmdT-MoIenMpoBaHue

4 OO0yuenue 6e3 yunrens u pabora ¢
pHU3HAKAMH

Krnacrepuzanus 1 MeTOIbI TIOHMKEHUS pa3MEPHOCTH
O6HapyxeHue aHOMaTHH

I'enepanmst u 0TOOP MPU3HAKOB

WuTepriperanus MoJienel U TMarHoCTHKA CJIBUTA JaHHBIX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyZeHT B TedeHHE BCEro Iepuoja OOydeHMs NOIydaeT WHIUBHYaJIbHbIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
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 32 €r0 IpeJelIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. bpunk, X. MamuHaHOe 00y4eHue : mpakTudeckoe pykoBoacTBo / X. bpunk, JI. Puuapnc,
M. ®eBepond. - Caunkr-lIlerepOypr : Ilurep, 2018. - 336 c. - (Cepus «bubnuoreka
nporpammuctay). - ISBN 978-5-496-02989-6. - Tekcr : osaekrponnwii. - URL:
https://znanium.com/catalog/product/1766396.

2. Jlakmmanan, B. Mamunnoe oOyuenue. [larTepHbl MpOEKTUPOBaHUS : MPAKTUYECKOE
nocobue / B. Jlakmmanan, C. Poduncon, M. MynH. - Cankt-IletepOypr : BXB-IletepOypr, 2022.
- 448 c¢. - ISBN 978-5-9775-6797-8. - Tekcr : oanekrtponHsmi. - URL:
https://znanium.ru/catalog/product/2140204.

/Jlonoanumensvhasn numepamypa:

1. Koanso, JI. [TocTpoenue cuctemM MalimHHOr0 00yueHus Ha si3bike Python : mpakTuyeckoe
pykoBojctBo / JI. Koanwo, B. Pugapt ; nep. ¢ aarn. A. A. CimakuHA. - 3-¢ u31. - Mocksa : JIMK
ITpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : smektponHsii. - URL:
https://znanium.ru/catalog/product/2102618.

2. I'puropneB, A. MamuaHOe 00y4denue. [TopThonno pearbHBIX MPOEKTOB : MPAKTHUECKOE
pykoBoJcTBO / A. I'puropses. - Cankrt-IlerepOypr : ITutep, 2023. - 496 c. - (Cepus «bubnuotexa
nporpammucta»). - |ISBN 978-5-4461-1978-3. - Tekcr : onektponssiii. - URL:
https://znanium.com/catalog/product/2123375.

6. MaTepuajabHO-TEXHHYECKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJIOB JIUCHUIUIMHAPHOW W MEXAUCHUIUIMHAPHOW TMOATOTOBKH, MPAKTHYECKOW W HAy4YHO-
MCCJIEI0BATENLCKOM paboT 00yUaIOMUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEMHHApCKOro (MPakTUYECKOro) THUMA, TPYHIOBBIX H
WHAWBUAYAIbHBIX KOHCYIbTAIMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAIlNH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEICTBAMHU OOY4YEHHS, CIYyXallMMU JJs MpeACcTaBleHusl y4eOHOoi
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne AucuIuInHbl (MOIyYIs ) 00eCTIeYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJIbKYJISITOPaMH;

— CHeUaI3UPOBAaHHBIM 000pY/I0BaHUEM, BKIIOYAsI IEMOHCTPAIIMOHHOE 000PY/OBaHHE.
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https://znanium.com/catalog/product/1766396
https://znanium.ru/catalog/product/2140204
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[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(OPMaLIMOHHO-TEJIEKOMMYHUKAITMOHHOM ceTH «VHTepHET», 3JIeKTPOHHBIM pecypcaMm (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HanMeHoBanue noprana (U31aHusi, Kypca, JOKyMeHTAa) CcbliIka
1 | Karactpodsl, cruxuiinpie OeACTBHSA, aBapHH, ITUACMHUH. http://www.disasters.chat.ru
ConHeuyHas 1 reOMarHUTHAsI AKTUBHOCTb. /€KETHEBHBIH 0030p
2 | Karamor no 6e30macHOCTH KH3HEACITEIbHOCTH http://www.eun.chat.ru
3 | Hayunast anexkrponnas ubnuoreka elibrary.ru 6ubimorexa https://elibrary.ru/defaultx.asp
4 | baza manubix s | T-crienuanuctos https://habr.com
5 | baza mannbix ScienceDirect https://www.sciencedirect.com
6 | OduumansHblil caliT MUHHUCTEPCTBA HAYKH M BBICIIECTO https://minobrnauki.gov.ru/
obpazosanus Poccuiickoit deneparnu
7 | ®enepanbubiii mopTan «Poccuiickoe obpasoBanue” https://www.edu.ru/
8 | Mudopmanmonnas cucrema "EnnHoe 0KHO A0CTyma K http://window.edu.ru/
00pazoBaTeabHBIM pecypcam”
9 | Enunas KoluteKuus MU(POBEIX 00pa3oBaTeNbHEIX PECYPCOB http://school-collection.edu.ru/
10 | depepanbHbIil HEHTP HHPOPMAIIMOHHO - 00Pa30BaTEILHBIX http://fcior.edu.ru/
pecypcoB

[lepeuenr WHGOPMAIMOHHBIX TEXHOJOTHWH, WCIOJNB3YEMbIX TPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnen3nonnoe / cB000HO
pacnpocTpansieMoe
OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMILIEH3UOHHOE
Server)
Bpay3sepbI:
Sunexc.Bpaysep OTEYECTBEHHOE CBOOO/IHO PacIpoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) | 3apyOexxHOe JIMIIEH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
IporpamMmmHoe oGecniedeHue 1Jisl IVIAHMPOBAHHUS M YUeTa BpeMeHH:
Toggle app | sapy6exmnoe | cBOGOHO pacnpocTpansiemMoe
CucteMsbl ynpapjeHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe
CucreMbl ynpapJjeHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonnoe
Cucrtemsbl peseppHOro konuposanus (backup):
Acronis Backup Advanced for 3apy0ekHOe JIMLIEH3UOHHOE
HyperV
CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:

DNEeKTPOHHBIA JOKYMEHT


http://www.disasters.chat.ru/
http://www.eun.chat.ru/
https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

KoncynerantlIntoc: cipaBodyno- OTEUECTBEHHOE JMLEH3UOHHOE

npaBoBas cUcTEMa

CpencTBa AHTHBHPYCHOM 3aIIIMTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JUIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

IlakeThl MPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexkHOE CBOOOIHO pacIpoCTpaHsIeMOe
Cucrtembl ynpaJjeHusi ouéaunorpaduyeckoii uHdopmanueii:

Zotero | 3apy0OeKHOE | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCHI B CIIYKOBI:

Bind 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Docker 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe

7. MeToauyeckue U OlleHOYHbIE MAaTePHAJIbI
MeToanyeckue yKazaHHus I 00y4AIOIIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporecce u3yuenus nucuuruinabl (Moayis) «MammnaHoe ooyuenue (Machine Learning)»
B paMKax TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH UCIIONIB3YIOTCS TAKHE BUABI YI€OHOW pabOTHI, KaK
JICKIIMU, CEMUHApPbI, OMAITHUE 3a/IaHUs, KOJUIOKBUYMBI, MPOEKT, a TaKXKe Pa3IMYHBIC BHIBI
CaMOCTOSITENILHOW paboThl O0yYaroIMXCsl 10 3aJaHUI0 TPEToaBaTelis, HANpaBJICHHBIC Ha
pa3BUTHE  HABBIKOB  NPO(MECCHOHANBLHOW  JIGKCHKH,  3aKpCIUICHUE  MPAKTHYCCKHUX
PO ECCUOHATIBHBIX KOMITIETEHITHIA, TTOOIPEHNUE HHUIHATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCJIEIOBATEIBHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOT0 MaTepuaa, Kak IpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUH: KPAaTKO M CXEMaTHYHO
(uKCUpOBaTH OCHOBHBIE HJEH, BHIBOJBI M OOOOIIEHUS JEKIMH; BBLACIATh Ba)KHBIE MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU nuTepatype. Ecinu
pa3o0parbcsi B Marepuaie He yHaercs, cieayeT cGOpMYIHpOBaTh BOMPOC W 3a1aTh €ro
IPENo/IaBaTes0 Ha KOHCYJIbTAI[MH UM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOUM esATeTbHOCTH, IPOBOAUMAs B Y4€OHOM 3aBEEHUU IO/
PYKOBOACTBOM TMpemojaBaTesis, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxe MOJE3HO MOATOTOBUTH BOIMPOCHI M UIEH ISl 0OCYXKIEHUS, YTO MOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU BaKHO BHUMATENIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU M CPOKaMU BBINOJHEHUS. PexomeHayeTcs pa30uBaTh 3aJaHHs HA 3Tambl, YTOOBI
n30exarb MEeperpy3kd M JIydllle YCBOUTh MaTepual, HCIOJIb30BaTh PA3JIMYHbIE HCTOYHUKU
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee Iiy00Koro MOHUMAaHUS TEMBI.

Konnokeuym — ycTHBIE OTBETHI Ha BOITPOCHI, CITMCOK KOTOPBIX U3BECTEH CTY/ICHTY 3apaHee.

B mporecce moAroToBKM K KOJUIOKBHYMY HEOOXOIMMO IPOAHATU3UPOBATH Yy4eOHbIE
MaTepHaybl, 03HAKOMHUBIIUCH C JICKIIUSAMH, YYCOHUKAMH U JIOTIOJHUTEIHLHBIMH HWCTOYHHKAMU,
aKIIEHTUPYST BHUMaHHE Ha KIIOYEBBIX TeMaX. PekoMeHayeTcs co3[aTh CTPYKTYPHUPOBAHHbBIE
KOHCIICKTHI, BBIJIEIISII OCHOBHBIC UJIEH, TEPMHUHBI U (DOPMYJIBI.
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Ilpoekm — wuccaenoBarenbckas paboTa MO IUCHUIUIMHE (MOIYJI0) W TpE3eHTAIus
pe3yIbTaTOB.

JUJ1s1 yCIenIHOM MOATOTOBKH K MIPOSKTY PEKOMEHIYETCs: YETKO ONPEIEIIUTh IENU U 3a1a49H
MPOEKTAa; COCTABUTH TUTAH PabOTHI, pa30MB MPOEKT Ha 3TaIlbl ¢ yKa3aHUEM CPOKOB BBITOJIHECHUS
Ka)JIOTO U3 HUX; UCIIOJIb30BaTh pa3HOOOpa3HbIe HCTOUHUKU MH(OPMAIMM U HHCTPYMEHTBI JIJIs
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCUTH KOPPEKTUBHI B TUIAH, €CITH TO
HE00X0aUMO.

Camocmosmenvnaa paboma — paboTa CTyIEHTOB, HAIpaBICHHAs Ha YIIIyOJIEHHOE
U3yYEHHE OTJCIIBHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTHHBI (MOIYIIS).

B nporiecce camocTosTeNNbHON paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAILHOM YYaCTHUHU MperoiaBaTess. 3a/1aun CTyIeHTa BKIIIOYAIOT PadoTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

Cucrema olleHUBAHUS Pe3yJIbTATOB 00y4eHHsI M0 TUCHUTIIIHHE (MOTYJIIO0)

Kputepun nmosy4yeHusi ypoBHA M OLEHHBAHUS C(POPMUPOBAHHOCTH KOMIETEHUHIl 1O
aucuumianae (Moay/a0) «Mamunnoe ooyuyenue (Machine Learning)».

OrneHuBaHUE YPOBHS Y4YEOHBIX JOCTHIKCHHH OOYYaIOMUXCs MO JUCHUIUIHHE (MOIYIIIO)
OCYILECTBIISICTCS B BUJIC TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH.

I[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
9K3aMeHa, TIPY 3TOM IPOBOJIUTCS OLIEHKA KOMITETCHITUH, C(HOPMHUPOBAHHBIX 10 JUCIUILINHE.

Jnst olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHOM aTTeCTaluu
UCIIONB3YETCs JlecATUOAIIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAWLMOHHON
NATHOAIITFHOM IIKAIOH CIIeTyIOIUM 00pa3oM, eclIi HHOE He YKa3aHO B CHiLTadyce AUCIUTUIAHBI:

JecaTudannbuas IlaTubannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OlleHKa OllEHKAa JUCUHMILIMHE (MOXYJIIO)
10 OTtnnyHO CTyIeHT TMOJIHOCTBIO BIAJEeT 3HAHMAMH, H3JIO0KEHHBIMH B
9 OTJIMYHO paboueil mporpamme, W TIYOOKO OCMBICISAET JUCIHUILINHY
) OTINYHO (Momynb). OH CaMOCTOSTENHHO U JIOTHYECKH TIOCIIEI0BATEIHLHO
OTBEYAEeT Ha BCE BOIIPOCHI, aKLICHTUPYsI BHUMAaHUE Ha Hauboee
BaKHOM. Ymeer aHaJM3UPOBATH, CpaBHUBATH,
KIaccuUIMpOBaTh,  0000IIaTh,  KOHKPETH3HPOBaTh |
CHUCTEMAaTH3UPOBaTh  M3YYEHHBI  MaTepuall,  BBLACISS

KJIIOUEBBIE ~ MOMEHTBI M YyCTaHaBiMBasg  NPUYHUHHO-
cle/IcTBEHHBIE CBsA3U. YeTko (GopMyNIUupyeT OTBETHI, YBEPEHHO
WHTEPIPETUPYET  pE3yJbTaTbl  AHAIM30B M JPYTHX
UCCJIEIOBAHNMN, a TaKKe pemaeT ciaoxHble 3amaud. CTyAeHT
XOpOUIO 3HAKOM C METOJIaMH HCCIIEIOBaHMsI, HEOOXOIMMBIMU
JUISL  TIPaKTUYECKOM JAESITEIbHOCTH, U YMEET CBS3bIBaTh
TEOPETUYECKUE  acleKThl  AMCHUIUIMHBL  (MOIYJIsA) €
MPAKTUYECKUMU 3a4a4aMHu.

7 Xoporro CryneHT oOnajaeT 3HAHHWSAMH IPEIMETa IOYTH B ITOJIHOM
6 Xopomio o0beMe paboueii MporpaMMbl B CAMOCTOSITENBHO, JTOTHIECKH
MOCJICI0BATEIIbHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKE Ha HarOoliee 3HaYMMbIX MOMeHTaX. OH
yMeeT aHaJIM3UpOBaTh, CpPaBHHUBATh, KJIACCU(PUIIUPOBATH,
0000maTh, KOHKPETHU3UPOBATh W  CHCTEMATH3UPOBATH
W3YYCHHBI MaTepuall, BBIJCISAS €ro KIIOUYEBBbIC aCIEeKTHl U
yCTaHaBIIUBAas MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3U.
®dopMyaUpyeT CBOM OTBEThI, YBEPEHHO HHTEPIPETHPYET
pe3ynbTaThl aHAIM30B W JAPYTUX HCCIEIOBAHHUN, a TaKXKe
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HecsiTubannbuas
OIleHKA

IIaTudanibHan
OLICHKA

OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
JUCIUIINHE (MOIYJII0)

pelraeT CIoKHBIE CHUTyallMoHHBIe 3amadnd. CTyIeHT XOpOIIo
3HAaKOM C METOJaMM HCCJIEIOBaHMs, HEOOXOIUMBIMHM IS
MPaKTUYECKONH  NEATENbHOCTH, U  yMEEeT  CBS3bIBaTh
TEOPETHUECKHE AacCIMeKTBl TMpeaMeTa ¢ IPaKTHICCKUMHU
3aJa4aMu.

VY 10BIIETBOPUTEILHO

VY 10BIIETBOPUTEILHO

CrynmeHT obOmagaer 0a30BBIMH 3HAHWSMH MO0 JUCIUILTHHE
(MOJIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH MPH CAMOCTOSTEIIBHBIX
OTBETax M HCIIOJIb3YeT HETOYHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMYCKAaeT OIMHOKH, KACAIOIINECS CyTH BOIIPOCOB.
CTyneHT crocoOCH peliaTh TOJNBKO CaMbIe TPOCTHIC 3a7aud U
BJIQJICCT  JIMIIb  MUHUMAJIBHBIM  HaOOpOM  METO/OB
HCCIIETOBAHUSL.

He cman

N

He cman

He cman

CryneHT He oBIajien 00s3aTeTbHBIM MUHUMYMOM 3HaHUH TI0
MpeIMeTy U HE MOXKET OTBETHTh Ha BOIPOCHI, NAXKE eCid
MpenoiaBaTenb  3aJaeT  JIOMOJHUTEIBHBIC  HABOJISIIUC
BOIIPOCHI.

Hucunmumna (moxyns) «MamunHoe oOydenne (Machine Learning)» omeHuBaeTcs
CIICIYIOLIM 00pa3oM:

AKTHBHOCTH Bec |KoauyecTBO Onucanue

Homamaue 3amanus | 30% 10 HaGop 3ama4 nmo TemMaM Henenu

KomnokBuym 30% 3 YcTHBIE OTBETHI Ha BOMPOCHI, CIIMCOK KOTOPHIX U3BECTEH
CTYJICHTY 3apaHee

ITpoekt 20% 1 Hccnenoparenbckas paboTa 1Mo JUCHUIUIUHE (MOIYIIIO) U
MPEe3eHTAIUS PE3yIbTaTOB

OK3aMeH 20% 1 [Tucemennas paboTa Haj 3aJaHUEM, HATIPABJICHHBIM Ha
MPOBEPKY MOJIyUYESHHBIX 3HAHUW U HABBIKOB 110 JUCLUIUIMHE
(Momyr0)

®opmyJia pacyéra HMTOrOBOM OLEHKHM M0 JMCUMIVIMHE (Moay/w) «MamMHHOe
odyuenune (Machine Learning)»: «0,3 x cpeanee 3a pomamnue 3aaanus + 0,3 X cpennee 3a
KOJTOKBHYMBI + 0,2 X poekT + 0,2 X sx3amen».

Texkyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOLIUXCcs M0 AUCHUIIIHHE (MOAYJII0)

IIpumepHbIe TOMaLIHKUE 32 IAHUS

JlomammHee 3aganue 1

Bribepure garacer i 3a1a4y pErpeccuy MU KIaCCU(PHUKAIMH, BBITIOJIHUTE pa3BeIOUYHbIH
aHAJIN3 JAaHHBIX, pa3feNuTe BHIOOPKY Ha OOYy4alollyl0 M TECTOBYIO, OOy4yHUTE HE MEHEe JIBYX
mojeneit (ogHy Mmerpuueckyro, Hampumep KNN), paccuuTaiiTe COOTBETCTBYIOIIHE METPUKHU
KayecTBa U (QYHKIMH MOTEPh, BHIIIOJIHUTE KPOCC-BAIMIAIMIO, CPABHUTE PE3yJIbTAaThl MOJENeH 1
000CHYy#Te BBIOOD JTy4Illel MOAETH ¢ TOYKHU 3PEHUS] KOHTPOJIS Ka4yecTBa U YCTOHUNBOCTH.

JlomamHee 3agaHue 2

Peanusylite NTMHENHYIO pPErpeccUIO I 3aJadd IIPOrHO3UPOBAHUS YMCIOBOIO IPU3HAKA,
OLICHUTE Ka4yecTBO Mojenu ¢ ucnoibzoBanueM MAE, MSE u R? npoananusupyiite BiusiHue
3aTeM pemuTe 3aJadyy OWHapHOM Kiaccu(UKalMu ¢  HCIOJIb30BaHUEM

peryJssipu3anu,
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JIOTUCTUYECKON perpeccun u SVM, cpaBHHUTE UX MO METPUKAM KadyeCcTBa U BU3YaJIU3UPYUTE
TPAHULBI IPUHATUS PELICHUH.

JlomamHee 3aganue 3

OOyunte MOAEnb pELIAOLIEro AepeBa M 3aJaud KIacCU(DUMKAMM WIN PErpeccHH,
NpoaHAIM3UpPYyHTEe TIIyOMHY JAepeBa W BIMSHHE THIIEpIapaMeTpoB Ha IepeoOydeHHe, 3aTeM
peanu3yiTe CIyd4ailHbIA JieC U rpaAueHTHBIH OycTuHr (Hanpumep, XGBoost mmm LightGBM),
CpaBHHMTE MOJIETIH IO KaYECTBY M CKOPOCTH OOY4YCHHS, BHIITOJHUTE NOAOOP THIIepIapaMeTpoB
c/ieraiTe BBIBOJIBI O MPEUMYILECTBAX aHCaMOJIEH 110 CPaBHEHUIO C OJJMHOYHBIM JICPEBOM.

JlomamHee 3aganue 4

Bribepure naracer u BbIMONHUTE Kilactepusauuio (Hampumep, K-means mnmu DBSCAN),
npuMeHuTe MeTo| cHkeHus pasmepHoctu (PCA wm t-SNE) mis Buzyanuzamuu, peanusynTe
QITOPUTM OOHApY)KEHUS! aHOMAJIMM, BBIMOJHUTE TEHEPAIMI0 W OTOOp MPHU3HAKOB, MPOBEPHTE
HaJIM4KMe YTEUYCK TaHHBIX, MOCTpoiTe uplift-Mozenp nas ONeHKH MHKpEMEHTAJIbHOTrO 3(ddekra
(Ipu HaTMYMK NOAXOASIIUX JaHHBIX), UHTEPIPETUPYHTE pe3ysbTaThl ¢ nomousio SHAP umm
AQHAJIOTMYHOTO UHCTPYMEHTA U IPOaHAIM3UPYHTE BOSMOXKHBIN CIIBUT JAHHBIX MEXTy 00 ydaroieit
U TECTOBOM BBIOOPKAMHU.

IIpumepHbIe BONPOCHI K KOJLUIOKBUYMY

1. Yro Takoe KM3HEHHbIM LMK MPOEKTa MalMHHOrO oOyueHus? Ilepeunciute OCHOBHBIE
JTanbl U KPATKO OXAPAKTEPUIYUTE KaXkKAbIN.

2. B uém pazHuna mexay (yHKIMOHAJIOM INOTeph M MeTpukoi kauectBa? IlpuBenute
IIPUMEPBI JUIS 337Ja4K PEIrPECCHH.

3. Kak ycrpoena norucrudeckas perpeccusi? Kak narepnperupoBath e€ koddpduirenTs?
4. Yro Takoe nepeoOyuenue? Kakue MeTo bl IO3BOJISIFOT C HUM O0pOThCs?
5. B uém cyrp merona k Ommkaiimmx coceneii? Kak BHIOOp METpUKH BIMSIET Ha KayeCTBO

mMozenu?

6. Kak ycrpoeHo pemaromiee nepeBo? Kakue KpuTepuM HCHONB3YIOTCS JUIsl pa30UeHUs B
3a/a4ax KjaccupuKanuu?

7. UYem ciy4allHBIA JleC OTIMYaeTcs OT TrpajueHTHoro OyctuHra? B kakux ciaydasx

MPEIOYTUTENbHEE KaXKABbIH U3 METOI0B?

Yro Takoe kpocc-Banuaanys? 3aueM OHA HYKHA U KaKHe BHJIbI BbI 3HaeTE?

9. Kak paboTaroT MeTO/IbI MOHIKEHHS pa3MepHOCTH, Takue kKak PCA? B xakux cimydasx ux
IIPUMEHEHNE ONpaBaHo?

10. Yro Takoe uplift-monenupoBanue? B kakux Ou3Hec-3a1a4ax OHO MPUMEHSIETCS?

o

KpuTeplm OllCHMBAHUA KOJJIOKBUYMA:

1. TlonHOTa M TOYHOCTH OTBETa — KOPPEKTHOE PACKPBITUE CYTH BONPOCA, OTCYTCTBHE
(dakTHyeCKuX OMNOOK.
2. JIOrMYHOCTh U CTPYKTYpHUPOBAaHHOCTb — UETKas MOCJIEeN0BATEIbHOCTh H3JIOXKEHHUS,

HaJM4Ke PUMEPOB U MOSICHEHU M.

3. Hcnonb3oBaHue TEPMUHOJIOTMH — MPAaBUIbHOE YHOTpeOIeHNnEe MOHATUI U ONpeieleHni
13 00J1aCTH MallIMHHOTO O0y4YeHMS.

4. CBs3p C MNPAaKTUKOH — CHOCOOHOCTh NPHUBECTH NPUMEPHl NPUMEHEHHS METO/OB B
peanbHBIX 3a/1a4ax.

5. OTBeT Ha JOMOJIHUTENbHBIE BOIIPOCH — YMEHHE KOPPEKTHO PearupoBaTh HAa YTOUHEHUS
Y pa3BEPTHIBATH OTBET.
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IIpumepHoe 3a7aHNe U KPUTEPUU OLIEHUBAHNUS K MPOEKTY

Onucanue npoexra:

[TpoexT HampaBiieH Ha pelIeHne IPAaKTUYECKOH 3a/1a4l MalIMHHOTO 00y4YeHus (perpeccuH,
KJIaccu(UKauy Wi armudT-MOACTHUPOBAHUS) C IPUMEHEHUEM HECKOJIBKUX KJIACCOB MOJIENeH,
CpaBHEHHMEM UX KayecTBa U 0OOCHOBAaHMEM BbIOOpA HAWITYYILIETO PEILICHMS.

CTyneHT JOJKEH IPOAEMOHCTPUPOBATh BJAJIEHUE OCHOBHBIMHM IOHSTHUSIMHU MAIIMHHOTO
00y4yeHHMsl, yMEHUE BbIOMPATh METPUKHU M (PYHKIMOHAIBI IOTEPh, IPOBOJUTH KOHTPOJIb Ka4eCcTBa
MoJ1eJIH, paboTaTh ¢ IPU3HAKaMU U UHTEPIPETUPOBATH PE3YJIbTATHI.

B npoekTe He00X0AMMO peaan30BaTh U CPAaBHUTh HE MEHEE TPEX pa3IMUYHbIX [10IXO0B:

o JTUHEWHBIC MOJICIIN,

e IEPEBbsI PELLICHUH U aHCaMOIIu;

e METPUYECKHUE AITOPUTMBIL;

e MUHHMYM OJIMH METOJ 00yueHus Oe3 yuurels (Ipy 000CHOBaHUH IIPUMEHUMOCTH).

ey mpoekra:

1. 3akpenieHyne NOHUMAHUS KIFOYEBbIX TEPMHUHOB M KOHIENIUH MATMHHOTO 00y4eHUs..

2. OcBoeHHE METOOB OLIEHKH Ka4eCcTBa MOJIETIeH U BRIOOpa METPHK.

3. IlpakTuyeckoe MpUMEHEHHE JIMHEHHBIX MOJEJEH, epeBbeB pelIeHui, aHcaMOyel u
METPUYECKUX AJITOPUTMOB.

4. Pa3BuTHE HAaBBIKOB Pa0OTHI C MPU3HAKAMU U UHTEPIpPETallUU MOJeneil.

5. ®opmupoBaHue HABBIKOB BEIOOpa 1 000CHOBaHUS (PUHAIEHOW MOJIEIH.

3ajauu npoekra:

1. IlocTanoBka 3aga4u

e OnpenenuTh THUII 33J]a4U U LEJIEBYIO IEPEMEHHYIO.

o O60CHOBATH BEIOOP METPUK Ka4eCTBa.

e Onucath 1TaHHBIE U UX OCOOEHHOCTH.

2. AHAJIM3 U MOATOTOBKA JaHHBIX

e [IpoBecTy nccnenoBaTenbCKUi aHAIN3 JaHHBIX.

e O6paboTaTh NPOMYCKH, BEIOPOCHI M KaTeropuaibHbIe MPU3HAKH.

e BBINMOMHUTH reHepanuio u/uinm oToop MpU3HAKOB.

e [Tp1 HEOOXOIMMOCTH TPUMEHUTH METO/IbI IOHMKEHUS Pa3MEPHOCTH.

3. O0y4yeHne U cpaBHEHHE MOJeJIei

Peanm3oBaTh 1 CpaBHUTE:

o JIuneitnble Mosienu (JIMHeWHas WM JIorucThyeckas perpeccusi, SVM).

e JlepeBbsi pemieHu W aHcaMOiu (peliaroiiee IepeBO, CIY4YalHBIN Jiec, TpaJueHTHBINA
OyCTHHT).

e Metpuueckue anroputmsl (KNN).

e MUHUMYM OJIMH MeTOA 00yueHus 6e3 yunuTens (Kiactepusalusi, OOHapy)KeHHUEe aHOMAJIHH
u ap.).

4. OneHka Ka4yecTBa U BbIOOP MoO/e/H

e Paznenuth nanHbpie Ha O0YYaAIONIYIO U TECTOBYIO BHIOOPKH.

» Mcnionp30BaTh Kpocc-BaluAaLHIO.

e [IpoananusupoBaTh nepeoOyyeHue.

o CpaBHUTH MOJIEIH 110 BHIOPAHHBIM METPUKAM.

e O60cHOBaTH BHIOOP (PUHAIBHOIN MOJEIH.

5. MuTepnperanus ¥ AUATHOCTUKA

e [Ipoananu3upoBaTh BXKHOCTh MPU3HAKOB.

« [IpoBectu aHanu3 ommoOOK.

e JIaTh MHTEPIIPETALMIO TOJYYEHHBIX PE3YJIbTATOB.

e O1ieHUTH YCTOMYMBOCTD MOJIETN U BO3MOXKHBIN CIBUI AAHHBIX (IIPU HAIUYUN).
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Kpurepunu onieHuBaHus NpoeKTa:

OrneHka IpoeKTa OCYIIECTBISAETCS MO CIEAYIOINUM KPUTEPHSIM:

. KOppeKTHOCTB INOCTaHOBKH 3aJa4d MW HCIOJb30BAHUC TEPMHUHOJIOIMKM MAIIWMHHOI'O

00y4eHusl.

e O60CHOBaHHOCTH BbIOOpA METPUK KauecTBa U GYHKIIMOHATIOB IOTEPb.

o [lonHOTA M TIyOMHA aHaIM3a TaHHBIX.

» KadecTBo mipe1o6paboTKu ¥ pabOThI C IPU3HAKAMH.

e Peanmuzanus TpeOyeMBbIX KIacCOB MOJENIEH.

o KoppekTHocTh npoueaypsl 00y4eHus U BaJuAalUu.

o CpaBHUTENIbHBIN aHATN3 MOJICIICH.
e OG0CHOBaHHOCTH BHIOOPA UTOTOBOM MOJICIIH.

o AHanu3 nepeo0y4YeHus: U yCTOHUYMBOCTH MOJIEIH.

. HHTepHpeTaHI/Iﬂ PE3YIbTATOB U KAY€CTBO BEIBOJOB.

33[[3]-[1/[5[ IJIA l'[pOMB)KyTO‘lHOﬁ arrecTalnuu 1Mo JTMCUMIIIMHE (MO}IyJIlO)

Ne i/t 3amanme OtBer KoMmnerennusi
1. | e nenecoobpasHo GpUKCHPOBATH MLflow / Config VK-1

TUIIEPIIAPAMETPBI AJIS1 CTPATETHIECKOT0 (aitsl
yIpaBieHHS KHU3HEHHBIM IUKIOM?

2. Kaxum o6pazom miuaHupyercs: pa3BUTHE WNHuBuyanbHbIi YK-1
KOMIIETCHIMH B HH)XEHEPUH MAIIMHHOTO IUIaH Pa3BUTHS
o0y4eHus?

3. Kakwne sTndeckue aceKThl yYUTHIBAIOTCS TIPU Fairness / Bias check YK-1
CHCTEMHOM aHaJIN3€ aBTOMATU3aIMN PEIICHU?

4, Kaxkoii mo1xo/1 I03BOJISIET MOIEIH aIalITHPOBATHCS Online Learning VK-1
K HEOIPEICICHHOCTH HOBBIX JaHHBIX?

5. Kak peanusyercst crparerust mocTerneHHOro Canary Deployment YK-1
BHEJIPEHHUSI MOJICITH Ha MOJIb30BaTeNICH?

6. Kak 3amuceiBaercst popmyna cpennexkBagparuuno | MSE = (1/n) * X(y i OIIK-1
OIMOKYU B MaTEMATHYECKOM MOJICTUPOBAHHH? -y )2

7. Uro orobpaxkaeT kpruBasg ROC B MaTemMaTHUECKO TPR or FPR OIlK-1
TEOpHUH Kiaccupukanum?

8. Kak BBITIIIIUT MaTeMaTHYeCKOE BEIpAKEHUE o(x)=1/(1+e"X) OIlK-1
CUTMOM/IBI B JINHEWHBIX MOAEIAX?

9. A. Kaxoif mpyHIINTT UCTIONB3YETCS] B METPHYECKOM Paccrosiaue no OIlK-1
anroputMme k-Onmmkaimmx cocenei? 00BEKTOB

10. | A. Kak dopmyna L1-perynspuzanuu u3MeHsiet L+=A*% W_i

(DYHKIIMIO TTOTEPh B ONTUMHU3AINH?
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11. | A. Yro xapakTepusyeT kodpduuuent Honro 00bsicHEHHON [1K-5
neTepMuHAIIH R™N2 miist orieHKy Om3Hec- JACTICPCUH
LIEHHOCTHU?

12. | A. Kakum airopuTMOM BBISIBISIIOTCS] aHOMAJIMU B Isolation Forest [1K-5
TEXHUYECKOH pearn3aiuy CHCTEMBI?

13. | Kakoit MmeTox 0TOMpAaET MPU3HAKHU 110 BaXKHOCTH Feature Importance IIK-5
JUISL MHTETPALK B CUCTEMY?

14. | Kak oTCIe:KUBaeTCsl CMEIICHHE PACIIPEICICHHUS PSI / KS-tect IIK-5
JaHHBIX B MIPOJAKILICHE JUIsl OLICHKU PHUCKOB?

15. Kakoii MeToj1 00BSICHSCT Npeicka3aHue MOJICITU LIME / SHAP [1K-5
TUTST 0OOCHOBAHMS CTPATETHUCCKUX PEITCHUH?

16. | Kakoit ”HCTpYMEHT BEpCHOHUPYET HAOOPHI TAHHBIX DvC [1K-6
B pa3paboTKe MporpaMMHOro obecriedeHus?

17. | KakuMm croco60oM KOAUPYIOTCS HOMUHAIBHEIE One-Hot Encoding I1K-6
MIPU3HAKH B MPOTPAaMMHOM KoJjie?

18. | Kakas ¢yukuus sklearn 3amyckaer mporece model.fit() I1K-6
o0yd4eHus B CKpHrnre?

19. | Kak coxpansiercsi 0OObEKT MOJICJIN Ha JUCK B pickle / joblib.dump [1K-6
pOrpaMMHOM MoyJie?

20. | Kakoii cepuc obopaunBaer monenb B REST API FastAPI / Flask

pu pa3paboTke?
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