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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nmporpamma aucuummiuHel (Moayns) «MammHHOe o0y4yenue (Machine Learning)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHutro 02.04.01 Marematuka
KOMIIbIOTEpHbIE Hayku, npoduiab IIpoaykToBas aHaIMTHKA, YTBEPXKAECHHBIH INPHUKA30M
MunucTepcTBa HayKH U BbIciiero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

N3zyuenne nqucuurumael (Moaynst) «Mammunoe ooyuenue (Machine Learning)» mo3Bodsier
chopMHpOBaTh CHUCTEMHOE IIOHMMaHME METOJOB aHajaM3a JaHHBIX W pa3pabdoTKu
MHTEJUICKTYaJIbHBIX MOJETICH, TPUMEHSEMBIX JIJIs PEIICHUs TPUKIIAAHBIX U OM3HEC-3a/1a4, a TAKXKe
HAY4YUTHCS NPUMEHATh COBPEMEHHBIE AJITOPUTMBI U MHCTPYMEHTHI MAIIMHHOI'O OOYYEHUS JUIs
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
[TponykToBas aHAIMTHKA U BXOJUT B BAPHATHBHYIO YacTh bioka 1, hopMupyemMyro yaacTHUKaMU
00pa30BaTeNbHBIX OTHOIICHUH KaK JUCIUILTMHA IO BBIOODY.

Jucnumimza (Moaynb) usydaercs Ha | kypce B 1 wiu 2 cemectpe Ha BbIOOp, AOCTYITHA AJIs
MPOXOXKACHUS TP YCIIOBUHU YCIICITHOTO 3aBEpPIICHHS TUCIUIUTUHEI (Moayiist) «OcHoBbI Pythony.

Iens wu3y4eHuss AUCHMIUIMHBI (Moayast): (GOPMHPOBAHHE CHCTEMHOTO ITOHWMAaHHS
METOJI0JIOTMHU HayKH 0 JaHHbIX (Data Science) u mpakTHYeckux HaBBIKOB pa3pabOTKH, BaIUIaluH
U MHTEPIIPETALUHN MOJIeIed MAIIMHHOIO O0Y4€eHus /1JIs pellieHus] IPUKIAJHbIX U Ou3Hec-3a/1a4.

3agauu n3yyeHus JMCHUIIHHBI (MOAYJIfA):

— OCBOWTH 3Tallbl KU3HEHHOI'O IMKJIA IPOEKTa MAIIMHHOIO OOYYEHMs U HMPHUHLIMUIIBI
paboOThl KIHOYEBBIX AJTOPUTMOB MAIIMHHOTO OOYYEHHUs s 33/ad PErpeccum,
KJaccuuKaluy, Kiacrepusauu u uplift-mogenmponanus;

— HAyUYUThCS MPOBOAUTH Pa3BEI0UHbIN aHAIN3 IaHHBIX, BHIIOIHSITH FEHEPALUIO U 0TOOp
MIPU3HAKOB, NPEIOTBPAIIATh YTEUKU JAHHBIX U TOTOBUTH JIaHHBIE K MOAEITUPOBAHMIO;

— copmupoBaTh yMeHue o00y4aTh, HacTpauBaTh W BaIUIUPOBATb MOJEIH C
UCTIOJIb30BAaHUEM KpOCC-BaIMIAIMY, TMalIIaifHOB, (YHKUIUH HOTEpr M METPHUK
Ka4yecTBa,

— OCBOUTH METOJIbl OOpHOBI C IEepeoOydyeHUeM, pPEeryispu3aliuy U HHTEepHpeTaluu
mozenel ¢ ucnonszoBanueM SHAP, LIME u npyrux WHCTpyMEHTOB OOBSICHUMOTO
N,

— Ppa3BUTh HAaBBIKU IIOCTPOEHUS BOCIPOU3BOJUMBIX DEUIEHUH C NpUMEHEHHEM
COBpeMeHHbIX  OmbOmnorek Python u  uHTepmperauuu  pe3yibTaToB B
OU3HEC-KOHTEKCTE.

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

3Hamy:

— OCHOBBI MeTojoJiornu Hayku o naHHbix (Data Science), mammHHOTO 00ydYeHWMS,
BKJIIOUAsl ATAIbl )KU3HEHHOT'O IIUKJIa IPOEKTOB;

— MPHUHLUIBI pabOTHl KIIOYEBBIX aITOPUTMOB: JMHEHHbIe Monenu, kNN, aepeBbs
pemenuit, ancam6iu (Random Forest, OycTuHr), kmacrepusanmusi U CHIKEHHE
pa3MepHOCTH;

— METPUKU KadyecTBa, (PYHKUIUHU MOTEPh U METOABI BAUJALMU MOJAETeH s 3amay
perpeccum, kinaccudukanuu u uplift-monenuposanus;

— KOHIIENIIMK CMELIeHUs M pa3dpoca, nepeoOydeHMs, Perysspu3alud, a TakkKe
noxo/el K uuTepnperanuu mozaeneit (SHAP, LIME);

DNEeKTPOHHBIA JOKYMEHT



TUIBl TPU3HAKOB M METOABI pabOTHl ¢ HHUMH, BKJIOYas TeHepaluio, oToop
IIPENOTBPALICHUE YTEUEK TaHHBIX.

ymembw:

IPOBOJUTH pa3BelouHbld aHanu3 JaHHbIX (EDA), ¢opmynupoBaTh 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, HHTEPIPETHPYS PE3YIbTATHI;

CTpOUTh M BanuaupoBarh uplift-mMonmenu, a Taxke reHepupoBaTh MPU3HAKH IS
CJIOKHBIX JIaHHBIX (BpEMEHHBIE, T€0, DUHAHCHI U JIp.);

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

eénaoemsp:

uHcTpyMeHTamMu Python mis ananusa u mojenupoBanust: 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,

METOJIaMH IPEI0Opa0OTKK, BaIMIAIMH M ONTHMH3ALMH MOJEICH B pealbHBIX
3a7a4ax;

MPAKTUKAaMU TIPUMEHEHUS W WMHTEPIpPETalid MOJelied B OW3HEC-KOHTEKCTE,
BKJIIOYAst IPUYHUHHO-CJICICTBEHHBIM aHAJIH3.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, Qopmupyembie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpHU
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYaIOIIUXCS C IEAarOTHYECKUMU

paboTHUKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATENILHOM PabOThI 00YyYaIOIIUXCSL:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MJIAHUPYEMBIX
pe3yibTaTOB 00yUeHHs N0
AUCUHMILIMHE (MOAYJIIO)

VK-6.

CriocobeH onpenensrs u
PCaTM30BbIBATH IPHOPUTETHI
CcOOCTBEHHOM IEATETLHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOLIEHKH

VK-6.1.

3HaeT OCHOBHBIC METOAbI
CaMOOIICHKH M aHajJInu3a CBOCH
JCATCIIBPHOCTH, a TAKXKC
OPUHIUIIBI YIIPABJICHUA
BPEMCHEM U LECJICIIOIaraHus

YK-6.2.

YMeeT cTaBuTh peaarcTUUHbIE U
AOCTHXXUMBIC LICIIU, ONIPCACIIATH
MIPUOPUTETHL B CBOEH
JIeSTeNIbHOCTH, a TaKXKe
pa3pabarbiBaTh U BHEAPATH
IUTaHBI IO COBEPLICHCTBOBAHHIO
CBOHUX HABBIKOB 1 KOMHCTGHHHﬁ
Ha OCHOBE MOJIYYEHHOU
CaMOOLICHKHU

VK-6.3.

HNMeeTt NpakTUYECKUNA OIIBIT
MIPUMEHEHUS METOA0B
CaMOOLICHKH B CBOEH
poheCCUOHAITBHOMN
JEATENBHOCTH, BKIIIOYas
y4dacTHe B TPEHMHIaXx,
CEMHHAapax U MPOEKTaXx,
HaIpaBJIEHHBIX HA Pa3BUTHE
TYHOH 3 (HEKTUBHOCTH U
podecCHOHANBHOTO POCTa

OIIK-1.

CrocobeH HaXOIHTh,
(bopMyIIUpOBaTh U penaTh
aKTyalbHbIC H 3HAYNMBbIC
npo0JIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOI MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
MOJIXO/IbI K PELICHHUIO 3a/1a4
NPUKIATHONW U KOMIIBIOTEPHOM
MaTeMaTHKH, BKITIOYas
ITOPUTMBI, MATEMATHYECKOE
MOJIEJIMPOBAHHE U TEOPHIO
ONITUMH3ALINH, & TAKKE
COBpPEMEHHbBIE HHCTPYMEHTHI U
TEXHOJIOTHH, HCTIOIb3yEMBIE B
9TOM obnacTu

OIIK-1.2.

YMeeT aHaIM3upoBaTh U
(dhopmynupoBaTh
MaTeMaTUYeCKHe 3a1a4H,
MPUMEHSTh COOTBETCTBYIOIIHE
METOJIbI M AJITOPUTMBI JUISL HX
pELICHUS, a TaKKe
HMHTEPIPETUPOBATH U
NPECTABIAT PE3YJIbTAaThl B
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MTOHATHOM M JOCTYIHOM hopme

OIIK-1.3. NwmeeT npakTU4ecKuid ONbIT
paboThl HAJT TPOCSKTAMU KN
HCCIIEIOBAaHUSMH B 00J1aCTH
MPUKJIaAHON ¥ KOMITBIOTEPHOU
MaTeMAaTHKH, BKITIOYas y4acTHE
B KOHKYpCax, OJMMITHAIaX W
HAYYHBIX TyOJIUKAIUAX, TIe
OBLIN peIIeHBI aKTYalbHbBIC U
3HAYUMBIC 3312491
IK-3. CriocoOeH pelath 3a1auu IK-3.1. 3HaeT METOJIbl © UHCTPYMEHTHI
npodeccuoHaNbHON NIPOAYKTOBOM aHAJIUTUKHU
JesITeIbHOCTH B 00JacT! IK-3.2. YMeeT npuMeHsITh
MPOJTYKTOBOW aHAJIMTHKH, aHATUTUYECKAE HHCTPYMEHTHI U
(bopMyIUpOBaTh Pe3yNbTAThI nporpaMMHOe obecrieueHue st
aHaJIn3a U BBIBISATh 00pabOTKHU ¥ BU3YyaIU3AIIUU
MOCJEICTBUS TIOTYYCHHBIX JIAHHBIX, a TAKKE
JTAHHBIX JUTS TPUHSTUS (hopMyJIMPOBAaThH BHIBOJBI HA
000CHOBaHHBIX PELICHUHN U OCHOBE MIPOBEICHHOTO aHAITN3a
ONTHMH3ALMHU MPOAYKTOB T1K-3.3. Nwmeet omeiT paboThl HAZ

PCaJIbHBIMU IPOCKTAMU B
o0JacTv MPOAYKTOBOU
AHAJIMTUKY, BKIIIOYAst aHAJIH3
I0JIb30BATENILCKOTO MOBEICHUS
1 ONTUMHM3AIHIO TIPOIYKTOB Ha
OCHOBC ITOJIYYCHHBIX JaHHBIX
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
HaunmeHoBaHue
n/n AynutopHasi padoTa TKY
pasaeiia JUCHUIIUHBI Camocto .
Jlexuumn Cemunapol | Kontp (TeKymMii KOHTPOJIb
(MoayJis) fAATeJIbHA
(MMpakTnyeck | o0Jb st padora ycreBaeMocCTH)
ue 3aHATHS)
1 | OcHOBHBIE TEPMHUHBI 12 6 2 22 Jlomanrane 3amanus
MaITHHHOTO O0yUCHUS 1
CMEXKHBIX 001acTei.
Orenka xKadecTBa
MOJEIEH.
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 2 24 Jomarnue 3ananus
1 paboTa C Mpu3HAKaMU [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
00y4YeHUsT U CMEXHBIX 00JIaCTeH. Lifecycle). MeTpuky u pyHKIIMOHAJIBI TOTEPH B 3a/1a4e
OrneHka KauecTBa MOJIENEH. perpeccum.

MeTtpuku 1 (pyHKIIMOHAJIBI TOTEPh B 3a/1a4e KJIACCU(PHUKAIIIH,
KoHTposb kauecTBa 1 BEIOOP MOJIENH
MeTpuyeckie ajJropuTMbl
2 Jluneiinpie Moaenu Jluneitnas perpeccust
Jlorucruueckas perpeccusi, Mero1 onopHbix BeKTopoB (SVM)

3 JepeBbs penieHuit 1 MOJIENH, Pematoiue nepeBbs

OCHOBaHHbBIC Ha HUX CHoXXHOCTP aNTOPUMTOB. AHCaMOJI aITOPUTMOB
Crnyyaiinsle neca
I'pagrieHTHBIH OYCTHHT
ArmmdT-MoIenMpoBaHue

4 OOGyuenue 6e3 yunrens u pabora ¢ | Kiacteprsanus U MeTOIbI TIOHMKEHUS pa3MEPHOCTH
IIpU3HAaKaMHU ObHapyxeHne aHoMauit

I'enepanmst u 0TOOP MPU3HAKOB
WuTepriperanus MoJienel ¥ TMarHOCTHKA CJIBUTA JAHHBIX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacHpoCTpaHsIEeMOro IMPOrPaMMHOTO O0ECHEeYeHHs, BKJIIOYas TPOJAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHnognas numepamypa:

1. bpunk, X. MamuHaHOe 00y4eHHe : mpakTudeckoe pykoBoAcTBo / X. bpunk, JI. Puuapc,
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.

Jlononnumensnaa numepamypa:

1. Koanso, JI. [TocTpoenue cuctemM MalimHHOr0 00yueHus Ha si3bike Python : mpakTuyeckoe
pykoBojcTio / JI. Koanwo, B. Pugapr ; nep. ¢ aarn. A. A. CimakuHA. - 3-€ 31, - 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. MammaHOe 00ydenue. [1opTh oo peanbHBIX TPOSKTOB : MPAKTUYECKOE
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 IPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeieHne BCex
BUJIOB JIUCHUIUIMHAPHOW W MEXAUCHUTUIMHAPHOW TOATOTOBKH, MPAKTHYECKOW W Hay4YHO-
MCCJIEI0BATENLCKOM paboT 00yUaIOMUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomerieHus1, KOTOpPBIE MPECTABISAIOT CO00M yueOHbIE ayJUTOPUH IS TPOBEACHUS 3aHATHIH
JEKUMOHHOTO THWMA, 3aHATHUM CEeMHUHApCKOro (MPaKkTUYECKOro) THMA, TPYIIOBBIX U
WHAWBUAYAIbHBIX KOHCYIbTAIMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAIlNH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSITETbHOM padOThl M TOMELIEHUS Ui XpaHEHUs U MPO(PUIAKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHMs, CIyXKallUMU JJs MpeACTaBlIeHUsl y4eOHOoI
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECTIEeYMBaeTCA B YUCOHBIX ayIUTOPHUSIX, OCHAIIIEHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJbKYJIATOPAMU;

— CHeUaI3UPOBAaHHBIM 000pY/I0BaHUEM, BKIIOYAsI IEMOHCTPAIIMOHHOE 000PY/OBaHHE.

DNEeKTPOHHBIA JOKYMEHT


https://znanium.com/catalog/product/1766396
https://znanium.ru/catalog/product/2140204
https://znanium.ru/catalog/product/2102618
https://znanium.com/catalog/product/2123375

[TomereHust 151 CAaMOCTOSITEIIBHON pabOThI 00YUAIONINXCSl, B TOM YHCIIE PUCITOCOOTIEHHBIE
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HanMeHoBanue noprana (U31aHusi, Kypca, JOKyMeHTAa) CcbliIka
1 | Karactpodsl, cruxuiinpie OeACTBHSA, aBapUH, JTUACMHUH. 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 KoluteKnus MU(POBEIX 00pa3oBaTeNbHEIX PECYPCOB http://school-collection.edu.ru/
10 | depepanbHbIil HEHTP HHPOPMAIIMOHHO - 00Pa30BaTEILHBIX http://fcior.edu.ru/
pecypcoB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYIICCTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo 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
IporpaMmHoe oGecniedyeHue 15l IVIAHMPOBAHUS M Y4eTAa BPeMEHM:
Toggle app | sapy6exnoe | cBOGOHO pacnpocTpansiemMoe
CucteMsbl ynpapjeHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe
CucreMbl ynpapJjeHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOe
Cucrtemsbl peseppHOro konuposanus (backup):
Acronis Backup Advanced for 3apy0ekHOe JIMLIEH3UOHHOE
HyperV
CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:
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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 00y4AIOUIUXCS 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
JICKIIUU, CEMUHApPbI, JOMAITHUE 3a/IaHus, KOJUIOKBUYMBI, TPOEKT, a TaKXKe Pa3IMYHBIC BHIBI
CaMOCTOSITENILHOW paboThl O0yYarOMIMXCsl 10 3aJaHHUI0 TPETojaBareis, HalpaBJICHHbIC Ha
pa3BUTHE  HABBIKOB  NPO(MECCHOHANBLHOW  JIGKCHKH,  3aKpCIUICHUE  MPAKTHYCCKHUX
PO ECCUOHATIBHBIX KOMITIETEHITHIA, TTOOIPEHNUE HHUIHATHB.

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

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUH: KPAaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCH WM MAaTEpHUalbl, KOTOpPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU nuTepatype. Ecinu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT c(hopMyIHpoBaTh BOIMPOC W 3a1aTh €ro
IPErno/IaBaTeso0 Ha KOHCYJIbTAI[MH UM BO BPEMsI CEMUHAPCKOTO (IPAKTUYECKOI0) 3aHATHUS.

Cemunap — 310 (hopma yueOHOUM esATeTbHOCTH, IPOBOAUMAs B Y4€OHOM 3aBEEHUU IO/
PYKOBOACTBOM TMpemojaBaTesis, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jlns ycrienrHoi MoArOTOBKH K CEMUHAPY PEKOMEHAYETCs 3apaHee O3HAKOMHTHCS ¢ TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNE3HO MOATOTOBUTH BOIPOCHI U WU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU BaKHO BHUMATENIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU U CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa3OuBaTh 3aaHusl Ha JTalbl, YTOOBI
nu30exarb MEeperpy3kd M Jydllle YCBOUTH MaTepuaj, HCIOJIb30BaTh PA3JIMYHbIE HCTOYHUKHU
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee Iiy00Koro MOHUMAaHUS TEMBI.

Konnoxkeuym — ycTHBIE OTBETHI Ha BOIIPOCHI, CTUCOK KOTOPHIX M3BECTEH CTY/ICHTY 3apaHee.

B mporecce mOArOTOBKM K KOJUIOKBHYMY HEOOXOIMMO MpPOAHAIU3UPOBATh YyueOHBIS
MaTepHaybl, 03HAKOMHUBIIUCH C JICKIIUSAMH, YYCOHUKAMH U JIOTIOJHUTEIHLHBIMH HWCTOYHHKAMU,
aKIIEHTUPYST BHUMaHHE Ha KIIOYEBBIX TeMaX. PekoMeHayeTcs co3[aTh CTPYKTYPHUPOBAHHbBIE
KOHCIIEKTHI, BBIJICIISII OCHOBHBIC UJIEU, TEPMHUHBI U (DOPMYJIBI.
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Ilpoexm — wuccnenoBarenbckas paboTa MO IUCHUIUIMHE (MOIYJI0) W TPE3eHTAIUs
pe3yIbTaTOB.

JUJ1s1 yCIenIHOM MOATOTOBKH K MIPOSKTY PEKOMEHIYETCs: YETKO ONPEIEIIUTh IENU U 3a1a49H
MIPOEKTAa; COCTABUTH TUTAH PabOTHI, pa30MB MPOEKT HA 3Tallbl C YKa3aHUEM CPOKOB BBITTOJIHEHUS
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 CTYJEHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTJCIIBHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTHHBI (MOIYIIS).

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

CucremMa OLleHUBAHUSA Pe3y/IbTATOB 00y4YeHH S M0 JUCHHUILIMHE (MOYJII0)

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

OrneHuBaHUE YPOBHS Y4YEOHBIX JOCTHIKCHHH OOYYaIOMUXCs MO JUCHUIUIHHE (MOIYIIIO)
OCYILIECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS yCIIEBAEMOCTH.

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

Jnsi olleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOUYHOM aTTecTalluu
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  H
CHUCTEMAaTH3UPOBaTh  M3YYEHHBI  MaTepuall,  BBLACISS

KJIIOUEBBIE ~ MOMEHTBI M YCTaHaBJWBasg  NPUYHHHO-
cle/IcTBEHHBIE CBsA3U. YeTko (GopMyNIUupyeT OTBETHI, YBEPEHHO
WHTEPIPETUPYET  pE3yJbTaTbl  AHAIM30B M JPYTHX
WCCJIEIOBAHNMN, a TaK)Ke peIlaeT CIOoXHbIE 3a1add. CTyAeHT
XOpOUIO 3HAKOM C METOJIaMH HCCIIEIOBaHMsI, HEOOXOIMMBIMU
JUISL  TIPaKTUYECKOM JAESITEIbHOCTH, W YMEET CBSI3bIBATh
TEOPETUYECKUE  acleKThl  AMCHUIUIMHBL  (MOIYJIsA) €
MPAKTUYECKUMU 3a4a4aMHu.

7 Xoporro CryneHT oOnajaeT 3HaHWAMHU MpeIMeTa MOYTH B IOJHOM
6 Xopomio o0beMe paboueii MporpaMMbl B CAMOCTOSITENBHO, JTOTHIECKH
MOCJICI0BATEIIbHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKE Ha HarOoliee 3HaYMMbIX MOMeHTaX. OH
yMEeT aHaJIM3MpOBaTh, CPaBHUBAThH, KJIACCU(HUIIMPOBATH,
0000maTh, KOHKPETH3UPOBATh W  CHCTEMATHU3UPOBATH
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)

pelIaeT CIOXKHBIE CUTYAIlMOHHBIE 3amadn. CTyIOeHT XOpoIo
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
(MOIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH MPU CAMOCTOSTEIIBHBIX
OTBETax M HCIIOJIb3YeT HETOYHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMYCKAaeT OIMHOKH, KACAIOIINECS CyTH BOIIPOCOB.
CTyneHT CrocOOCH peliaTh TOJBKO CaMbIe MPOCTHIC 3a7auu U
BJIQJICCT  JIMIIb  MUHUMAJIBHBIM  HaOOpOM  METO/OB
HCCIIEIOBAHUSL.

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.

Hucnumumna (moxyns) «MamunHoe oOydenne (Machine Learning)» oneHuUBaeTcCs
CIICIYIOLIM 00pa3oM:

AKTHBHOCTb Bec |KoauvecTBO Onucanue

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

Komnoksuym 30% 3 YcTHBIE OTBETHI Ha BOMPOCHI, CIIMCOK KOTOPHIX H3BECTEH
CTYJICHTY 3apaHee

[Tpoekt 20% 1 Hccnenoparenbckas paboTa 10 AUCHUILUIUHE (MOIYIIIO) U
MPE3CHTAIUS Pe3yIbTaTOB

OK3aMeH 20% 1 [Tucemennas paboTa Haj 3aJaHUEM, HATIPABJICHHBIM Ha
MPOBEPKY MOJYUCHHBIX 3HAHUH U HABBIKOB MO JUCIUITIIHHE
(Momyr0)

®opmyJia pacyéra HMTOrOBOM OLEHKHM IO JMCHMIUIMHE (MoayJw) «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».

Texyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCs M0 JUCHUIIHHE (MOAYJII0)

IIpumepHbIe TOMaLIHUE 32IAHUS

JlomammHee 3aganue 1

Bribepure garacer i 3a1aun perpeccuy MU KIacCU(PHUKAIMH, BBIMOJIHUTE pa3BeI0UHbIH
aHAJIM3 JAaHHBIX, pa3feNuTe BHIOOPKY Ha OOy4alollyl0 M TECTOBYIO, OOyYHUTE HE MEHEE JIBYX
mojeneit (ogHy Mmerpuueckyro, Hampumep kNN), paccuurtaiiTe COOTBETCTBYIOIIME METPUKH
KayecTBa U (QYHKIMH MOTEPh, BHIIIOJIHUTE KPOCC-BAIMIALMIO, CPABHUTE PE3YJIbTAaThl MOJEeH 1
00ocHYy#Te BBIOOD JTy4Illel MOAETH ¢ TOYKHU 3PEHUS] KOHTPOJIS Ka4yecTBa U YCTOHUNBOCTH.

JlomamHee 3agaHue 2

Peanusylite NTMHENHYIO pPErpeccUIo I 3aladd MPOTHO3MPOBAHUS YUCIIOBOIO IIPU3HAKA,
OIIEHUTE KayecTBO Mojenu ¢ ucnoas3oBanueM MAE, MSE u R?, npoananusupyiite BiIusHUE
3aTeM pemuTe 3aJady OMHApHOM KilaccH(UKAalMU ¢  HCIOJIb30BaHUEM
JIOTUCTHYECKON perpeccun © SVM, cpaBHUTE HX MO METPUKAM KadyecTBa U BU3YAIU3HpYHUTE
TPAHULBI IPUHATUS PELICHUH.

peryJssipu3anu,
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JlomamHee 3aganue 3

OOyunte MOAEnb pPELIAIOLIETo AepeBa A 3a4aud KiIacCU(DUKAMM WIN PErpeccHH,
NpoaHANM3UpPYyHTe TIIyOMHY JAepeBa W BIMSHHE THIIEpIapaMeTpoB Ha IepeoOydeHHe, 3aTeM
peanu3yiTe Cyd4ailHbId Jiec U rpagueHTHBIH OyctuHr (Hampumep, XGBoost mimm LightGBM),
CPaBHHUTE MOJICTIH IO KaYECTBY M CKOPOCTH OOy4YeHHS, BBIIOJIHUTE TOAOOP TUIIEpIapaMeTPOB U
c/ieraiTe BBIBOJIBI O MPEUMYILECTBAX aHCaMOJIEH 110 CPAaBHEHUIO C OJJMHOYHBIM JICPEBOM.

JlomamHee 3aganue 4

Bribepure nartacer u BbImonHUTE Kiactepusanuio (Hanpumep, K-means mimu DBSCAN),
npuMeHuTe Metoj, cHkeHus pasmepHoctd (PCA wmu t-SNE) mis Busyanusamuu, peanusynTe
QITOPUTM OOHApY)KEHUS! aHOMAJIMMU, BBIMOJHUATE TEHEPAIMI0 W OTOOp MPHU3HAKOB, MPOBEPHTE
HaJIM4KMe YTEUYCK JaHHBIX, MOCTpoiTe uplift-Monenp njis ONeHKM MHKpeMEHTaIbHOro 3¢ dekra
(mpy HaMMYMK NOAXOASIIMX JaHHBIX), UHTEPHPETUPYITe pe3yapTaTsl ¢ nomouibio SHAP nmm
AQHAJIOTMYHOTO0 UHCTPYMEHTA U IIPOaHAIM3UPYHTE BO3MOXKHBIN CIIBUT JAHHBIX MEX]Ty 00 yuaromeit
¥ TECTOBOM BBIOOPKAMHU.

I[IpumepHbIe BONPOCHI K KOJLUIOKBUYMY

1. Yto Takoe KM3HEHHbIM LMKI INPOEKTa MalIMHHOrO oOyueHus? Ilepeuncnure OCHOBHBIE
JTanbl U KPATKO OXaPAKTEPUIYUTE KaXkKIbIN.

2. B uém pazHuna mexay (yHKIMOHAJIOM IMOTeph UM MeTpukoi kauectBa? IlpuBenute

IPUMEPHI JUIs 3a/1a4l PETPECCUM.

Kak ycrpoena norucrudeckas perpeccust? Kak unrepnperuponath €€ ko3hhuueHTs?

Uro Takoe nepeodyuenue? Kakue MeTo bl MO3BOJISIIOT C HUM OOPOTHCA?

5. B uém cyrp merona k Ommxkaiimmx coceneii? Kak BbIOOp METpUKH BIIMSET Ha KayeCTBO
mMozenu?

6. Kak ycrpoeHo pemaromiee nepeBo? Kakue KpuTepuu UCHONB3YIOTCS JUIsl pa30UEHUs B
3amadax kimaccuduxanun?

7. Yem ciy4allHBIA JleC OTIMYAeTcsd OT TIpafueHTHoro OyctuHra? B kakux ciyuasx
IPEOYTUTENbHEE KaXKABbIH U3 METOI0B?

8. Uro Takoe kpocc-Banuaanusa? 3aueM OHa Hy>KHA M KaKue BU]IbI BbI 3HaeTe?

9. Kak paboTaroT MeTOo/IbI MOHIKEHHS pa3MepHOCTH, Takue kak PCA? B kakux cirydasx ux
IIPUMEHEHNE ONpaBaHo?

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

~ow

KpuTeplm OllCHMBAHUA KOJJIOKBUYMA:

1. TlonHOTa M TOYHOCTH OTBETa — KOPPEKTHOE PACKPBITUE CYTH BONPOCA, OTCYTCTBHE
(bakTHYeCKUX OMINOOK.
2. JIOrMYHOCTh U CTPYKTYpPUPOBAaHHOCTb — UETKas MOCIEeI0BATEIbHOCTh H3JIOKEHHUS,

HaJU4Ke PUMEPOB U MOSICHEHU M.

3. Hcnonb3oBaHHe TEPMUHOJIOTMHM — MPaBUIbHOE YHOTpeOIeHNne MOHATUI U ONpe/ieleHni
13 00J1aCTH MallIMHHOTO O0y4YeHMS.

4. CBs3p C MNPAaKTUKOM — CHOCOOHOCTh NPHUBECTH NPUMEPHl NMPUMEHEHHS METOA0B B
peanbHBIX 3a/1a4ax.

5. OTBeT Ha JOMOJHUTENbHBIE BONPOCH — YMEHHE KOPPEKTHO pearnpoBaTh HA yTOUHEHHS
Y pa3BEPTHIBATH OTBET.

IIpumepHoe 3a1aHMe M1 KPUTEPHH OLICHUBAHMS K NMPOEKTY

Onucanue npoekra:

[TpoekT HampaBJieH Ha pelleHNe MPAKTUYECKON 3a/1a4ll MAIlIMHHOTO 00y4YeHus (perpeccum,
KJaccu(puKanuyu WM armm@T-MOISTUPOBAHUS) C TPUMEHEHHEM HECKOJIBKUX KJIACCOB MOJIENIEH,
CpaBHEHHMEM UX KaueCcTBa U 00OCHOBAaHHEM BhIOOpA HAWIIYYIIETO PEIICHUS.
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CryneHT IOJKEH NMPOJEMOHCTPUPOBATh BIIAJCHUE OCHOBHBIMHM IOHATHSAMHM MAaIIMHHOTO
00y4YeHHsI, yMEHUE BBIOUPATh METPUKHU M (PYHKIIMOHAIBI IOTEPh, IPOBOJUTH KOHTPOJIb Ka4eCcTBa
MoJiend, paboTaTk C MPU3HAKaAMH U MHTEPIIPETUPOBATh PE3YJIbTAThI.

B npoekTe He0OX0aMMO peanu30BaTh U CPABHUTH HE MEHEe TPEX Pa3IMUHBIX TOJIXO0JI0B:

e JIMHEHHBIE MOJICIIH;

e JICPEBbS PEIICHUI U aHCAMOIIH;

e METPUUECKUE AJITOPUTMBI;

e MUHUMYM OJIUH METOJl 00y4deHus 6e3 yuautess (Ipu 000CHOBAaHUH IPHUMEHUMOCTH).

esn nmpoekTa:

1. 3akpeneHne NIOHUMAHUS KIFOUYEBbIX TEPMHUHOB M KOHIICTILIUH MAITHHHOTO 00yUeHHUSI.

2. OcBoeHME METOJIOB OLIEHKH KauecTBa MOJIejeil U BbIOOpa METPUK.

3. IlpakTuyeckoe MpUMEHEHHE JIMHEHHBIX MOJEJCH, IepeBbEB pEIICHUH, aHcaMOnel u
METPUUYECKUX aJITOPUTMOB.

4. Pa3BuTHE HAaBBIKOB Pa0OTHI C MPU3HAKAMH U MHTEPIPETALUN MOJIEIEH.

5. ®opmupoBaHUe HABBLIKOB BEIOOpPA M 000CHOBaHUS (DMHAIBHON MOJICIIH.

3agauu npoekra:

1. I[TocTanoBka 3agaun

e OnpenenuTsb TUN 337a4U U LIEJIEBYIO IEPEMEHHYIO.

o O00CHOBaTh BEIOOP METPUK KayeCTBa.

e Onucarb JaHHBIE U UX OCOOEHHOCTH.

2. AHAJIN3 U IOATOTOBKA JAHHBIX

e [IpoBecTH nccnenoBaTenbCKUi aHAIN3 JaHHbBIX.

» OOpaboTaTh NPOIYCKH, BEIOPOCH! M KATErOpHAIbHbIC IPU3HAKH.

o BBINIOJTHUTH TeHEpaNnIo W/UIK 0TOOP MPU3HAKOB.

e [Ipu HEOOXOAMMOCTH IPUMEHHUTH METObI IIOHMKEHHS pa3MEPHOCTH.

3. O0yueHue U cpaBHeHHE MojeJieil

PeanusoBath U CpaBHUTH:

o Jlunelinbie MoaenH (JTMHEHHAS UK JIOTUCTHYECKas perpeccus, SVM).

e JlepeBbs pemieHHid W aHcaMOiu (peraroiiee AepeBO, CIydailHbIN Jiec, IpaJHueHTHBIN
OyCTHHT).

e Metpuueckue anroputmsl (KNN).

e MUHMMYM OJIMH MeTOA 00y4eHUs Oe3 yuuTens (Kiactepu3anus, OOHapyKeHHUEe aHOMaIUH
u J1p.).

4. OueHka kauecTBa U BLIOOP Moje/IH

e Pa3fenuTh qaHHbIe HA 00YYAIOUIYIO U TECTOBYIO BBIOOPKH.

e Mcnionp30BaTh Kpocc-BaluAaLUIo.

« [Ipoananu3upoBats nepeodydeHue.

o CpaBHUTH MOJIENIN IO BHIOPAHHBIM METPUKAM.

o O0ocHOBaTh BBIOOP (PMHATIEHON MOJIEIH.

5. UaTepnperanus ¥ JHArHOCTUKA

e [Ipoanann3upoBaTh BaXKHOCTh PU3HAKOB.

e [IpoBecTn ananu3 omuoOoOK.

e J[aTh MHTEPIIPETALMIO MTOJYYEHHBIX PE3YJIBTATOB.

e O1IeHUTh YCTOMYMBOCTh MOJIETN U BOSMOXHBIN CIABUT JAHHBIX (IIPU HAIUYUH).

Kputepuu onieHuBaHus MpoeKTa:

OreHKa TPOEKTa OCYIIECTBIISAETCS 10 CIICTYIOIIAM KPUTSPHSIM:

e KOppeKkTHOCTh TIOCTAaHOBKM 33aJa4d M HCIOJb30BaHUE TEPMHUHOJIOTUH MAIIUHHOTO
00yJeHUsI.

e O60CHOBaHHOCTH BBIOOpA METPUK KaueCcTBa U (YHKIIMOHATIOB MOTEPb.

e [lonHOTA W TITyOMHA aHAaHM3a TaHHBIX.
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» KadectBo nipe1o6paboTKu 1 pabOTHI C IPU3HAKAMH.

e Peanmzanus TpeOyeMbIX KIIaCCOB MOJIETICH.

o KoppekTHocTh npoueaypsl 00y4eHus U BaJuAallu.

o CpaBHUTEJIbHBINA aHATTU3 MOJCIICH.

e OG0CHOBaHHOCTH BHIOOPA UTOTOBOM MOJICIIH.
o AHaym3 mepeoOydeHust 1 YCTOWYUBOCTH MOJICTIH.
e MHTepnpeTanus pe3yJbTaTOB U KQ4€CTBO BBHIBOJIOB.

33[[3]-[1/[5[ IJIA HpOMe)l(yTO‘{HOﬁ aTTeCTallui 110 JTMCHUIIJIMHE (MO}IyJIlO)

Ne 3amanme OtBer Komnerennmus
n/n
1. | Kakoii sTan >KU3HEHHOT0 LIUKJIA BKJIIOYAET ITonroroBka HaHHBIX [1K-3

MOJIrOTOBKY JaHHBIX?

2. | Kakas MeTpHKa OIIEHUBAET OIMHOKY PErPECCHH CpenHekBaapaTHIHASL IIK-3
yepes KBaJpaT pa3HOCTH? omnbka (MSE)

3. | Kakas metpuka 6anaHcUpyeT TOYHOCTh U Mepa F1 (F1-score) [1K-3
MOJIHOTY Kinaccupukanuu?

4. | Kakas kpuBas oroOpakaeT kommpomucc mexay | ROC-kpuas (ROC Curve) IIK-3
YYBCTBUTEJILHOCTHIO M OIINOKON?

5. | Kakoit MeTos MUHUMHU3UPYET CYMMY KBa/IpaToB Meroa HaUMEHbIINUX OIlK-1
OImMOOK B JIMHEHHOU Moienn? kBazapatoB (Least Squares)

6. | Kakas ¢yHKIMS IpeoOpa3yeT TUHSHHBIA BBIXOT Curmonpna (Sigmoid) OIIK-1
B BEPOATHOCTDH?

7. | Kakoii anropuTM MakCUMHU3HUPYET 3a30p MEXTy | MeToJ ONOpHBIX BEKTOPOB [K-3
Kiaccamu? (SVM)

8. | Uro sBisercst 6a30BbIM 3IIEeMEHTOM ciydaiiHoro | JlepeBo pemenuii (Decision OIIK-1
neca? Tree)

9. | Kakoit MeTos aHcaM0Iie#t yMeHbIIaeT Barrunr (Bagging) OIlK-1
JHCIIEPCUIO Moaen?

10. | Kakoit meTox aHcamOIieli yMeHbIIIAET CMEIICHHE Byctunr (Boosting) OIIK-1
moaenu?

11. | Kako# anropuT™ CTPOUT JEPEBbs I'paguenTHBIN OyCTHHT [K-3
MOCJIC/IOBATEIIHHO JIJIsl UCTIPABJICHUSI OIIHOOK? (Gradient Boosting)

12. | Kakast MO/ieJb OLIEHUBAET MTPUPOCT Amnaitdr-monens (Uplift IK-3
3¢ (heKTUBHOCTH BO3CHCTBUSA? Model)

13. | Kako#i merop rpynnupyer 00beKThI 10 Knacrepuzanus I1K-3
CX0XecTH 0e3 MeTOK? (Clustering)

14. | Kakoli MeTOJ CHM)KaeT KOJIMYECTBO NPU3HAKOB C AHanu3 I1aBHbBIX OIIK-1
coxpaHeHueM uHpopmauu? xommoHneHT (PCA)

15. | Kak Ha3pIBaeTCs MOMCK PEIKUX COOBITHI B OOHapy>xeHre aHOMaJIHi [1K-3

JTaHHBIX?

(Anomaly Detection)
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16. | Kak Ha3pIBaeTCS MPOIECC CO3IAHUST HOBBIX WHKHHUPUHT TPU3HAKOB IK-3
MIPU3HAKOB M3 UCXOIHBIX? (Feature Engineering)

17. | Kak Ha3bIBaeTcst oTOOp Haubosiee Ot60p mpusnakos (Feature IK-3
HH(POPMATHBHBIX TIEPEMEHHBIX? Selection)

18. | Kakoii MeTO1 00BACHSACT BKIIAJ] KaXK10T0 3uauenus [lemu (SHAP YK-6
NpU3HAKa B IPOTHO3? Values)

19. | Kak Ha3bIBaeTCs M3MEHEHHE PaCIIPeIeIICHIS Hpeiid mannsix (Data Drift) I1K-3
JAHHBIX CO BPEMEHEM?

20. | Kak Ha3pIBaeTCsl CHCTEMATHUYCCKas OIIHOKA AnropurMuueckas YK-6
MOJIETTH TIPOTHUB TPYTIII JIFOIeH? peaB3aTocTh (Algorithmic

Bias)
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