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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouas mporpamma aucuurinHbel (Monyiis) «BBeneHue B MCKYCCTBEHHBIM HMHTEIIICKT»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIBIOTEpPHbIE HAayKd, Npoduib VICKYCCTBEHHBIH HWHTEIUIEKT, YTBEPXKIACHHBIH IPUKA30M
MunuctepcTBa Hayku U Bbicuiero oopazosanus Poccuiickoit ®denepaunn Ne 807 ot 23.08.2017
roja.

N3yuenue mucuurinuuel (Moayisi) BBegenue B UCKycCTBEHHBIN MHTEIUIEKT (nanee — M)
AKTHBHO BHEJPSETCS B pa3iMyHble Chepbl )KU3HU, BKIIOYas MEIUIMHY, (UHAHCHI U TPAHCIIOPT,
YTO OTKPHIBAET HOBBIE BO3MOXXHOCTH ISl TOBBIIIECHHS (P (EKTUBHOCTH U KauecTBa ycayr. Kpome
TOT0, MOHUMaHKUEe IPUHIUIIOB paboTel U criocoGCTBYeT NOArOTOBKE CIIEUATNCTOB, CIIOCOOHBIX
pa3palaThIBaTh 3TU TEXHOJOTUHU U pellaTh BOSHUKAIOIINE STUYECKUE U COLIMAIbHbIE BOIPOCHI.

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

Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B YUEOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
W cKycCTBEHHBIN MHTEIIEKT U BXOAMUT B 00s13aTeNbHYIO YacTh biioka 1.

Jucnuniuza (Moxyib) nzydaercs Ha 1 kypce Bo 2 cemectpe. JlocTynHa ociie yCIemHoro
OCBOCHMSI JUCLUIUIMHBI (MOy1s1) «BBeeHue B CTaTUCTUKY.

Henp wu3yyeHuss IMCHMILIMHBI (MOAYJISA). 3aKJIOYAeTCSI B OCBOCHUM METOAOB U
JITOPUTMOB, ITO3BOJIIOIIMX CHCTEMaM MMHUTHPOBATH MHTEIIEKTYaJIbHOE IOBEICHUE YEJIOBEKa
JUISL pEIIEHHUS CIIOXKHBIX 3a/1a4.

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— H3y4eHHUe OCHOBHBIX JoMeHOB MU, 3a1au MallTMHHOTO 00yU€eHUsl, apXUTEKTYp MOieen
Y UHCTPYMEHTOB,

— IpaKTHYECKOE BBIMOJHEHME 3ajay, TAaKUX KaK 3allycK Mojesel depe3 MHTepdeichl,
aHaiu3 pe3ynbTaToB U uHTErpanusa M B MOBCeTHEBHYIO KU3HB;

— Ppa3BUTHE TEPMUHOJIOTUH, CIOCOOHOCTH pa3ivyaTh TUIBI 33/a4 U MOJENeH, a TaKkxke
TUYECKOH OCBEJOMJICHHOCTH (Hampumep, OOCYXJIEHHE MpeAB3SATOCTH, IPHUBATHOCTH U
OTBETCTBEHHOCTH B MM -NipuiiokeHnsXx ).

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOYJIs1), 00y4AIOIINICH T0JI2KEeH:

3Hamy:

— OCHOBHYIO TEPMHUHOJIOTHIO MAaIIMHHOIO OOYyYeHHUs: MOJENb, JaTaceT, oOydaromas U
TECTOBas BBIOOPKH, METPUKa, PYHKLUSA MOTEPh, ONTUMU3ALIUA;

— JOMEHHbIe O00JIaCTM MAIIMHHOTO OOy4YeHMs: KOMIIBIOTEpHOE 3peHue, 3aJadyu
paHXUpOBaHMs, paboTa cO 3ByKOM, 00pab0OTKa eCTEeCTBEHHOTO SI3bIKa, 33/1a4 Ha Tpadax;

— 3aJlaud MAIIMHHOTO OOYy4YEeHMs: CeTMEHTAIlMs, JeTeKIus, Kiaccuukaus, perpeccus,
MaIllMHHBIN TepeBOJI, TeHepalus N300paKeHUH, paclio3HaBaHUE PeyH,

— oOmiee yCTpOHCTBO apXUTEKTyp psla MOJENei: JIMHEHHas perpeccusi, pelaroiiee
JepeBo, aHcaMOJ1b, HEHPOCeTh, FTeHEpaTUBHAs HEHPOCETh, TpaHCPOpMED;

— MHCTPYMEHTHI JJIs pelIeHHs] ObITOBBIX 33]1a4 C TOMOIIIbIO HCKYCCTBEHHOT'O MHTEJUIEKTA,;

— BOIIPOCHI 3TUKH, CBSI3aHHBIE C HCKYCCTBEHHBIM MHTEIJUIEKTOM;

ymembp:

— 3amycKkaTb MoOJIelb 4Yepe3 BHEIIHWE HWHTepdeiichl, 06e3 TIIyOOKOro IMOHUMaHUS
npoIeccoB 00ydeHus:, 1 6a30BO aHAIM3UPOBATH PE3yJIbTaThl 00YUEHUS;

— HCNOJIb30BaTh MHCTPYMEHTBI HCKYCCTBEHHOTO MHTEIIEKTA B IOBCEIHEBHOM JKI3HH;

enademsy':

— IOHMMaHHUEM U IPUMEHEHHnEeM 0a30BON TEPMUHOJIOIUH MAIIMHHOTO O0Y4eHNs;

— OPUEHTHPOBAHUEM B KIIIOYEBBIX JOMEHHBIX OOIACTSIX MAIIMHHOIO OOY4YEeHHUs U 3HAET
IIPUMEpPBI UX IPUMEHEHMS;
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— pacno3HaBaHUEM Pa3INYHMii OCHOBHBIX THUIIOB 33/1a4 MAIIMHHOTO O0OYYECHHS U YMEHHEM
o100paTh MPUMEPHI IS KXKIOM;

— TPEICTaBIIEHUEM 00 apXUTEKType paCIPOCTPAHEHHBIX MOJICTICH U X Ha3HAYCHUH;

— TPUMEHEHUEM TOTOBBIX MHCTPYMEHTOB HMCKYCCTBEHHOTO HMHTEJUICKTA MJIsi PEIICHHS
OBITOBBIX M Y4eOHO-TIPO(ECCHOHANIBHBIX 3a71a4;

— 3aIyCKOM M TECTHPOBAHHMEM MOJIENIU Yepe3 BHEIIHUE MHTePQENChl, HHTepIpeTannei
0a30BBIX PE3yJIbTATOB;

— OCO3HAaHUEM OHTHYECKUX BOIPOCOB, CBS3aHHBIX C pa3pabOTKOW M MPUMEHEHHEM
UCKYCCTBEHHOI'O MHTEIJIEKTA.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
00JacTH MaTEMaTUYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATUTUICCKON MaTEeMaTHKH
reoMeTpuu, TudhepeHInATBHON OIIK-1.2. YMeeT mpuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT nmpakTU4ECKUHt OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOOB, npoheCcCHOHATBHON
TEOPETHIECKOI MEXaHHUKH B JIeSITeTIbHOCTH
npoheCcCUOHATBHON
JICSATEIIbHOCTH
OIIK-2. Crioco0eH MpoBOAMTH O OIIK-2.1. 3HAeT OCHOBHBIE METOIBI U
HAy4YHBIM PYKOBOJICTBOM MOIXOJIbI K TTPOBEIACHHIO
UCCIIeIOBAHNE Ha OCHOBE MCCIIeIOBAaHUIN B 00JIaCTH
CYIIECTBYIOIUX METOJIOB B MCKYCCTBEHHOTO MHTEIIEKTA;
KOHKPETHOU 001acTh Hay4YHbIC ¥ 3TUYECKHE CTaHIaPTEHI,
poheCCHOHATBHOMN MPUMEHSEMBIC B
JIESATEIIbHOCTH HCCJICIOBATEIbCKOM MTPAKTHUKE
OIIK-2.2. Ymeer popMyTupoBaTh
MCCIIEIOBATEIHCKUE BOMTPOCHI U
TUIIOTE3bI HA OCHOBE
CYUIECTBYIOIIUX 3HAHUM;
aHAM3UPOBATh U
HWHTEPIPETUPOBATH JIAHHBIC,
MOJIyYEHHBIE B XOJIC
WCCJIC/IOBAHUS
OIIK-2.3. NmeeT npakTU4ecKuil ONBIT
y4acTHus B HCCIICI0BATEIIbCKUX
MPOEKTaX IO HAyYHBIM
PYKOBOJACTBOM; IPUMEHEHHS
CYLIECTBYIOLIUX METOJIOB IS
pelIeHUs TPAKTUYSCKUX 3aj1a4 B
paMKax HCCIIeI0BATEIbCKON
JIEeSATEIILHOCTH B 00JIaCTH
HMCKYCCTBEHHOT'O MHTEJICKTA
OIIK-4. Crioco0eH HaxOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI

AHAJIN3UPOBATDH, PCAJIM30BbIBATH
IIporpaMMHO M HMCIIOJIB30BAaTh Ha
IMPAKTUKE MaTEMATUYCCKUEC
AJITOPUTMBI, B TOM YUCJIC C
MPUMCHCHUCM COBPEMCHHBIX

COBPEMEHHOT0 MaTeMaTU4ECKOro
arapara, CBsI3aHHOTO C
MIPOCKTUPOBAHUEM, Pa3pabOTKOM,
peanu3anue U OLIEHKOM KauecTBa
MPOTPaAMMHBIX ITPOJIYKTOB U
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BBIYHMCIMTCIIBHBIX CUCTEM

MPOrPaMMHBIX KOMILJICKCOB B
Pa3sTUIHBIX 001aCTIX
YEJIOBEUCCKOM JIeATSIILHOCTH.

OIIK-4.2.

YMeeT ucnosb30BaTh 3TOT
MaTEeMaTHYECKUH armapar B
podeCCHOHATTLHOM
JISATEIILHOCTH.

OIIK-4.3.

HNmeeT npakTHueCKU ONBIT
MPYMEHEHHUSI COBPEMEHHOTO
MaTeMaTHYeCKOro amnmnapara,
CBSI3AaHHOT'O C IMTPOEKTUPOBAHUEM,
pa3paboTKoi, peanu3anuei u
OIIEHKOM KauecTBa MpOrpaMMHBIX
MPOJIYKTOB M MPOTPAMMHBIX
KOMILJIEKCOB B Pa3TUYHBIX
0071aCTIX YEI0BEYECKOM
JIEATCILHOCTH.

OIIK-5.

CriocobeH MoOHUMAaTh TPUHIIHITBI
paboThl COBPEMEHHBIX
MH()OPMALIMOHHBIX TEXHOJIOTHI 1
HCIIOJIB30BAaTh UX JJISA pCIICHUSA
3a1a4

npohecCHOHATBHOMN
JeATeILHOCTH

OIIK-5.1.

3HaeTe TEXHOJIOTHH,
HEOOXOJUMBIE JIJIS IPUKIIaTHOTO
MPOrPaMMHUPOBAHUS, BKITFOYAs
COBpeMEHHbIE (PYHKIIMOHATIHHEIC
SA3BIKU IIPOrpaMMHUPOBAHUA, a
TaK)K€ OCHOBHBIE TIPUHITUIIBI 1
MOHSTHS, TIPUMEHSIEMBIMHU TIPH
HCIIOJIb30BaAHNU KOMIIBIOTCPHBIX
ceren

OIIK-5.2.

YMeeT nosib30BaThCs
TEXHOJIOTHSIMH TTPUKIIAIHOTO
MPOrpaMMHUPOBaHUS, BKIIIOYAs
Cpelibl BEICOKOYPOBHEBOIO
MIPOrpaMMHUPOBAHUS

OIIK-5.3.

NMeer nmpakTU4YeCKUN OMBIT
HCIIOJIB30BaHUS TEXHOIOT UM
MPHUKJIAJHOTO TPOrpaMMHUPOBAHHUS

[K-3.

CriocoOeH MPUMEHSITh METOIbI
MaTeMaTHYECKOTO U
AJTOPUTMHUYECKOTO
MOJICTTUPOBAHUS ISl PEIICHHST
KaK TCOPETUICCKUX, TaK U
IMMPAKTHYCCKHUX 3ada4 B paMKax
npohecCHOHANTBHOMN
JIeSITeTIbHOCTH

IK-3.1.

3HaeT OCHOBHBIE METOIBI
MaTEMaTHIECKOTO U
aJTOPUTMHUIECKOTO
MOJISTTMPOBAHMS, a TAKKE UX
MIPUMEHEHUE JIJTS PEIICHUS
TEOPETHYECKUX U TTPHUKITIATHBIX
3a7a4

I1K-3.2.

YMeeT NpUMEHSTh METO b
MATEMATUYCCKOTO U
aJ'[I‘OpI/ITMI/I‘-IeCKOI'O
MOJICITMPOBAHMS JJISI aHAIIN3a U
pemeHI/m pa3J’II/IT-IHI)IX 3a1a4 B
00J1acTH MaTEMATUKH U
KOMITBIOTEPHBIX HAYK

I1K-3.3.

HMeeT OMBIT UCIOIh30BaAHHUS
METOA0B MaTEMAaTHYCCKOI'O U
AJITMOPUTMHUYCCKOTO
MOJICITUPOBAHUS TIPH PEIICHUN
TEOPETHYECKUX M PUKIIATHBIX
3a1a4 B Mpo(heCCHOHATBHOM
JIESITETIbHOCTH
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3. Temaruueckuii njiax

Neri/ HanMeHOBAH e TpynoeMKocThb, aKajeMHUYecKUe Yachl TKY
n pas/iesia AMCHUILTHHbI Outasn gopma (Texyumii
(Momyust) Kontakrnan padora CamocTosiTen KOHTPOJIb
Jexknun | CemuHapbI Kontpoun nast paGoTa yCIeBaeMoCTH)
1 OCHOBBI MAIIMHHOT'O 6 6 20 JlomarrHee 3a1anue
oOydeHust Komnmoxsruym
2 O6pabotka 6 6 21 Jomainee 3aganue
€CTECTBEHHOTO SI3bIKA
3 KomMmmsrorepHoe 3peHue 6 6 21 JomaliHee 3a1aHue
Keiic
4 OOyueHue ¢ 6 6 21 JlomamnHee 3aaHue
MOJIKPETIICHUEM Ketic
5 MamuHHaOE 00yUueHHe 6 6 21 Jomainee 3aganue
HA IIPaKTUKE Keiic
3auem c ouenkoi 6
Hmozo: 30 30 6 124
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem oucyunaunvt (Mooyns) 5

(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOIYJI51)

Neni/mi HaumenoBanme pasgesa Copepxanne IMCHUILNINHBI (MOAYJISI) IO TeMaM
JAMCUHMILJIMHBI (MO1YJIs1)

1 OCHOBBI MAITMHHOTO 00YYCHUS Tepmunbl MammHHOTO 00yueHHs. Onrumu3anus. Knaccnueckoe
MamnHHOe oOyuenne. Heliponnsie cetu 1. Heliponnsie cetn 2

2 O06paboTka ecTeCTBEHHOTI'O sI3bIKa | TOKeHM3alusl TEKCTa U CTATUCTHYECKHE METO/Ibl. BekTopuzanus
TeKcTa U PexkyppeHTHbIE HEHPOHHBIE ceTH. MeXaHn3M BHUMaHHUS

3 KomnsrorepHoe 3peHne O6pabotka nzodpaxenuil. Mexannsm cBEPTKU. CBEPTOUHBIE
HEHUPOHHBIE CETH

4 OO6yd4eHue ¢ MOAKperIeHHEM MapKoBCKHi1 IPOLIECC MPUHATUS PEIICHUN. be3rpaueHTHbIE METOIBI.
Q-learning

5 MammunHOe o0y4eHue Ha | MamuHHOe 00y4yeHHe Ha IPaKTHKe

MTPAKTHKE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYas MPOAYKTHl OTEUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CUCTEMBI IPEIOCTaBISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

OcHosnas numepamypa:

1. Bapperr, C. ®. Arduino: HCKYCCTBEHHBI HWHTEJUIEKT M MAalIMHHOE OOy4YeHUe
npaktudeckoe pykoBoacto / C. @. bapperr ; ¢ anri. 0. B. Pesuua. — Mocksa : JIMK Ilpecc,
2024, - 244 c. — ISBN 978-5-93700-276-1. - Tekcr : osnekrponHwii. - URL:
https://znanium.ru/catalog/product/2205065.

2. Heiiten, I1. Python: MckyccTBeHHBIH HHTEIUIEKT, OONbIIME JaHHbIE U OOJIauHBIC
BBIYMCIICHMS : TpaKTHIeckoe pykoBocTBo / I1. [letiten, X. [ewiten. - Cankt-IlerepOypr : [Tutep,
2020. - 864 c. - (Cepus «llnsa mpodeccuonanony). - ISBN 978-5-4461-1432-0. - Tekcr :
anexkTpoHHbIi. - URL: https://znanium.com/catalog/product/1733685.

3. [octonur, A. B. OCHOBBI HCKYCCTBEHHOIO0 HHTEIUIEKTa B mpumepax Ha Python :
camoyuntens / A. B. Ilocromur. - Cankr-IletepOypr : BXB-IletepOypr, 2021. - 448 c. -
(Camoyuutens). - ISBN 978-5-9775-6765-7. - Tekcer : onekrponnsii. - URL:
https://znanium.com/catalog/product/2123395.

Jononnumensnan numepamypa:

1. Boponos, M. B. CucreMbl UCKyCCTBEHHOTO MHTEIIEKTa : YYEOHUK U MPAKTUKYyM JJIst
By30B / M. B. Boponos, B. U. [lumenos, 1. A. HebaeB. — 2-e u3n., nepepad. u non. — Mocksa
: I3marensctBo KOpaiit, 2025. — 268 ¢. — (Bricmiee obpazoanue). — ISBN 978-5-534-17032-
0. — Texkcr : anektponHbli // OOpazoBarenbHas miardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/567794

2. HoBukos, ®@. A. CUMBOJIMYECKHI HCKYCCTBEHHBIH MHTEIJIEKT: MAaTEMaTHUECKUE OCHOBBI

npeJcTaBiIeHus 3HaHUM : yueOHuK g By30B / @. A. HoBukoB. — Mocksa : U3narenscTBo
FOpaiit, 2025. — 278 c¢. — (Boicmiee obpazoBanue). — ISBN 978-5-534-00734-3. — Tekcr :
anekTpoHHsld  //  OOpazoBarenpHas  miatpopma  Opaiitr  [caiit]. —  URL:

https://urait.ru/bcode/561410.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEVCTBYIOIINM MTPOTHBOIIOKAPHBIM NPAaBMJIaM H HOPMaM B O0OECIICYHBAOIIEH MTPOBEACHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHUECKOW W Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00ydarouxcsl, IPeayCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPEJICTABIAIOT COOON yueOHbIE ayAUTOPUH JIsl TPOBEACHUS 3aHATHIHA
JEKIIMOHHOTO  THUIMA, 3aHATHH CEMHHApCKOro (NMPaKTHYEeCKOTrO0) THIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MIOMEIICHUS IS CAMOCTOSATENBHOM paOOThl M MOMEIICHUS [Tl XpaHEHHsI ¥ PO(YUIAKTHYECKOTO
oOciy>xuBaHus yueOHOro ob6opynoBanus. [lomemeHns: yKOMIUIEKTOBAHbI CIICIUATIN3UPOBAHHON
MeOeTbI0 U TEXHUYECKHUMHU CPEICTBAMH OOYUYECHHsI, CIY)KAIIUMH JUIsl TPEICTABICHUS YIeOHOH
uHpopManuu OOJBIION ayTUTOPHH.

N3yuenne quciurInHbl (MOIyIs1) 00eCIeYnBaeTCs B YYCOHBIX ayIUTOPHUSIX, OCHAIIEHHBIX
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— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKHUE KAIbKYJISATOPHI;

— CIEeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBLHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISL UCHOJIb30BaHUSl WHBAJIWJAMHM W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeIoCTaBIsSeTCs AOCTyn (B TOM 4YHCHIE YAQJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Ccblika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbli calT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUIINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO

pacnpocTpaHsieMoe

OnepaimoHHbIe CHCTEMbI:

Microsoft Imagine (Windows | 3apybexxHoe JIMTICH3UOHHOE

Client, Server)

BpaysepsI:

Slupnexc.bpaysep OTCUYECTBEHHOE cBOOOIHO pacmpOCTpaHsIeMOe

Google Chrome 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

OducHble NPUTOKEHHUS:

Microsoft Imagine (Visio, 3apy0ekHOe JMLIEH3UOHHOE

OneNote)

TeXstudio 3apy0exHOe CBOOOJIHO pacIpOCTpaHIEMOE

Adobe Acrobat Reader 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

IIporpammHoe o0ecneueHne IJisi IVIAHUPOBAHHUSI U YYeTa BPeMEHH:

Toggle app | sapy6exmnoe | cBOGOIHO pacnpocTpaHsieMoe

CucTeMbl YHPaBJIeHHs] MPOEKTAMM:

Microsoft Imagine (Project) | sapy6exmnoe | nuuensnonHOE

CucreMsl YIpaBJCeHUs 0a3aMu JAHHBIX:
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Microsoft Imagine (SQL 3apyOexHoe JULIEH3UOHHOE
Server)

Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for | 3apybexnoe JUIEH3UOHHOE
HyperV

CrnpaBo4HO-IPaBOBbIE CHCTEMBbI:

Kouncynsrantliroc: OTEUYECTBEHHOE JUUEH3UOHHOE

CIIPaBOYHO-IIPABOBAsl CUCTEMA

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security | oreuecTBenHOE JIMILEH3UOHHOE
It Om3Heca CTaHgapTHBIN
Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0eIKHOE CBOOOJHO pacIpOCTPAHIEMOE
Bash (Unix shell) 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Anaconda 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0exHoe CBOOOIHO pacpOCTPaHIeMOe
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apy0exKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler 3apy0exHoe CBOOOIHO pacmpoCTpaHsIeMoe
(IDA)

Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOexKHOE CcBOOOJIHO pacipocTpaHsIeMOe
Docker 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

7. MeTtoanyeckue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCIHIIMHBI (MOYJIs1)

B npouecce usydenus aucuuIuinHel (Moayns) «BBeneHue B HCKYCCTBEHHBIH UHTEIUIEKT» B
paMKax TEKYyIIEero KOHTPOJIsl YCIEBAEMOCTH MCIIONb3YIOTCS TaKue BHJIbI y4eOHON paboThl, Kak
JEKUUs, CEMHMHApbl M JIOMAlllHUE 3aJaHus, KEHC, IPOEKT, a TAaKXKE pa3Iu4Hble BUIBI
CaMOCTOSITENIbHOM padOThl 00yYaroIMXCs IO 3aJaHUI0 IPEenojaBaTelis, HAlpaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH, 3aKpeIJICHUE  MPaKTHYECKUX
poecCHOHANBHBIX KOMIIETEHIINH, TOOIIPEHNE UHULIUATHB.

Jlekyuss — CHUCTEMaTHYECKOE, IIOCIIEIOBATEIbHOE, MOHOJIOTUYECKOE  M3II0KECHUE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMH: KPaTKO U CXEMAaTHUYHO
¢buKkcUpoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIIMM; BBIIENSTH BaKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTh BONPOCHI WM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHEHHUS, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOMW nuTeparype. Ecnu
pa3oOpaThCsi B MaTepuaie He YAaercs, cieAayeT chopMyIHpoBaTh BONPOC U 334aTh €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTy/leHTa Ha CEMUHape,
€ro OTBEThI Ha BOIPOCHI MIPernoaBaTesis U y4acTHe B TUCKYCCHH.

Jl1g ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAHWMbIEe MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxHO
AKTHUBHO CJYIIaTh M BOBJIECKATHCS B IMCKYCCHIO, BRICKA3bIBasi CBOM MHEHUS M apTyMEHTUPYS HX.
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HpI/I OTB€TaX Ha BOIPOCHI IMMpPEroaaBarTCyid CTOUT OBITE YBEPCHHBIM, YCTKHM U JIOTUYHBIM,
OonupasiChb Ha PISy‘-IGHHBIﬁ Marcpual. Taxoxe moae3Ho MoAACPIKUBATL AUAJIOI ¢ OAHOKYPCHUKAMU,
9TOOBI 000raTUTh 060y}KIIGHI/Ie H paClIuprUTb CBOU 3HAHMUA.

Keiic — mpakTtuueckast paboTa CTyIEHTOB HaJ pEaJbHBIMH WU CMOJAEIHPOBAHHBIMU
3a/layaMu, 4TO MO3BOJISIET CTYIEHTY IPUMEHSATh TEOPETUYECKHUE 3HAHUS HA ITPAKTHKE.

CTyneHT caMOCTOSITENILHO pa3padaTbIBAET CTPATETUIO PEILICHNUS IOCTABICHHON 3a]a4l, YTO
CIOCOOCTBYET PAa3BUTHIO HABBIKOB KPUTHUYECKOTO MBILIUICHHUS U CAMOCTOSITENIHOTO MPUHSATHUS
pemennii. Tako# moaxo/ moMoraet NoAroTOBUTh Oy yIIMX CIIEHUAINCTOB K PEaTbHBIM BHI30BaM
B UX NPO(eCcCUOHAIBHOI J1eATEIbHOCTH.

IIpoexm — uccnenoBaTenbcKas padoTa 1Mo Kypcy U Mpe3eHTalHs pe3yIbTaToB.

Jis ycnemHol MOArOTOBKM K MPOEKTY: YETKO ONpEeNeNIUTe LEedd M 33Jadyd MPOeKTa,
pacopenenuTe pojlud U O0S3aHHOCTH MEXKIYy YYacTHHKaMH, a TaKXKe YCTAaHOBUTE CpPOKHU
BBITIOJTHEHUS KXKI0W 4acTu paboThl. PerynspHo mpoBoauTe BCTpeun AJis 00CYX ACHHsI Tporpecca
Y PEIICHHs] BO3HUKAIOIIUX BOIPOCOB.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHAMH 33JaHUSMH BaKHO BHUMATCIBHO O3HAKOMHTHCS C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3aaHusl Ha ATAllbl, YTOOBI
n30exarh TEPerpy3kd W JIydlle yCBOWUTh Marepuasl. VICrmonb30BaTh pa3iUYHBIE HWCTOYHUKH
UHOPMaIINH, BKIIOYas YUSOHUKH U OHJIAWH-PECYPCHI, IUIs 00s1ee TITyO00KOro MTOHUMAHHUS TEMBI.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBJE€HHAs Ha YINIyOJEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOJIEHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepuaiaMy Mpu MUHUMAIILHOM yYacTHH MpenoiaBaTes. 3aauu CTyJeHTa BKIIOYa0T padoTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TIAHOB
U TE3UCOB OTBETOB, U3YyU€HHUE JOMOTHUTENBHBIX TEM, BHIMOJHEHHE YI€OHO-UCCIIEI0BATENbCKUX
3aJJaHUuI U IPYTOE.

bonycnvie b6annbt — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHI MOTYT MOJYYHUTh 32 BBIOJHEHHE
JIOTIOTHUTEIIbHBIX 3a/1aHUH.

®opmar OOHYCHBIX OAJUIOB MO3BOJIAET CTYJAEHTAM YJIYYIIUTh OOLIYIO OLEHKY MO Kypcy U
CTUMYJIUPYET yIIIyOJIEHHOE U3yYeHHE MaTepHaa.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS N0 JMCHHILIMHE (MOLYTI0)

Kpurtepun nosyuyeHusi ypoBHsl M OLleHUBAHUA CGPOPMHUPOBAHHOCTH KOMIIETEHUMI 110
AUCHUILINHE (MOAYyJ/I0) «BBegeHHe B MCKYCCTBEHHBIH HHTEICKT

OneHuBaHue ypoBHS Y4€OHBIX JOCTHXKEHUH, OOyJarolmMXcs MO JUCHUIUIMHE (MOIYJIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOYHOMN aTTECTaIUH.

IIpome:xxyTouHasi arrecTauMsi 1O IUCIUIUIMHE (MOIYJIO) OCYIIECTBISETCS B (opme
3auema ¢ OYeHKOU, TIPU HTOM TPOBOJMUTCSA OIIEHKA KOMIETEHIUH, C(HOPMHUPOBAHHBIX IO
JTUCIUIINHE.

Jlnst oleHWBaHHS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOUHON AaTTecTaluu
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHUSA, KOTOpask COOTHOCUTCS C TPaAWLIMOHHOU
nATHOATUTPHON MITKAJION CIIETYIOIIMM 00pa3oM:

JecaTubannbHasi OneHka 3a 3a4er IIaTudannsHas O0mas xapakTepHCTHKA pe3yJabTaTa
OLICHKA OLICHKA 00y4eHMs1 10 JUCHUILINHE (MOYJ1I0)
10 3auTeHo OTianmaHO CTyIeHT TOTHOCTRIO BIAACET 3HAHUSIMH,
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JlecaTnboanabHas
OIleHKA

Ouenka 3a 3auer

IIaTnoananLHas
OILICHKA

OO0uas xapakTepucTUKa pe3yabTaTa
00y4YeHusI Mo JUCHUILTUHE (MOIYJIIO)

9

3auTeHo

OTiInyHO

8

3auTeHo

OTiInyHO

M3JI0)KEHHBIMUA B paboueil mporpamme, U
rIyOOKO OcMbIcigeT auchumuiuHy. OH
CaMOCTOSITEIILHO u JIOTHYECKU
OTBEYAaEeT Ha

IIOCJICI0BATCIBHO BCC

BOMNPOCHI, AKIEHTHUPYS

Han0oJsee BaKHOM. Y MeeT aHaJIM3UPOBATh,

BHUMAHHC Ha

CpaBHHBATB, KJ1acCU(UIIMPOBATb,
000011aTh, KOHKPETH3HPOBATh u
CHCTEMaTH3UPOBATh M3y4YCHHBIH
MartepHal, BbLIEISIS KIFOYEBbIE MOMEHTHI H
yCTaHaBIWBas MPUIUHHO-CICACTBCHHBIC
ces3u. YeTko opmyaHpyeT OTBETBI,
YBEPEHHO HWHTEPIPETUPYET Pe3yIbTaThl
AHAJIM30B U JPYIUX MCCIECIOBAaHUN, a
TaKXKe pelIaeT CloXkHbIe 3a1a4n. CTyaeHT
XOpOIIO

3HaKOM C METOJaMH

HACCIEAOBAHMS,  HEOOXOAWMBIMH ISt
MPAKTUYCCKOW JEATENLHOCTH, W yMeEeT
CBS3BIBATH  TCOPETHYCCKUE  ACTICKTHI
JUCIUTLTAHBL (MOIYTIsI) C MPAKTHIECKUMH

3agadaMHu.

3auTeHo

Xopomo

3auTeHo

Xopomo

CryneHt obnafaer 3HaHUSIMH MTpeaMeTa
[IOYTH B TIOJIHOM OO0beMe pabodeit
POTPaMMBI u CaMOCTOSITENBHO,
JIOTUYECKH MIOCJIE/I0BATEIHHO u
BCECTOPOHHE OTBEYaeT Ha BCE BOIPOCHI,
aKUEHTUpYs BHHMaHHe Ha Haubolee
On

CpaBHUBATD,

3HAYMMBIX ~ MOMEHTaX. yMeeT
aHaJIM3UPOBATH,
0000111aTh,

KOHKPCETU3UPOBATh U CUCTECMATU3NPOBATH

KJIacCU(PHUIIUPOBATD,

WU3Y4YECHHBId MaTepuas, BbIAEIAS €ro

KJIIOYEBBIE AaCMEKThl U YCTAHABIMBAs
NPUYUHHO-CJIEICTBEHHbBIE CBSI3H.
@OpMyJIHpPYET CBOU OTBETHI, YBEPEHHO
HUHTEPIPETUPYET PE3yIbTaThl aHATU30B U
JIpPYIUX HCCIENOBAHHUM, a TAKKE pellaeT
CJIOKHBIC CUTyallUOHHBIC 3aJa4u.
CTygeHT XOpoIlo 3HAKOM C METOAAMU
HCCIEIOBAaHUs, HEOOXOAUMBIMU IS
MPAKTUYECKON JEeATENbHOCTU, U YMEET
CBs3bIBATH

TECOPETUYCCKUEC ACIICKThI

npeamMeTa ¢ NPaKTUYCCKUMU 3a/ladaMu.

3auTeHo

Y,I[OBJ'ICTBOpI/ITCJ'ILHO

3auTeHo

y,[[OBJ'IeTBOpI/ITGIILHO

CryneHT o6nagaer 0a30BBIMU 3HAHUSIMH
o (Moxaymnio),
TPYIHOCTH pu
CaMOCTOSITETTbHBIX OTBETaX U UCTOIb3yET

IUCLHAIUINHE HO

HCIIBITBIBACT
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JdecarudannbHas) OuneHka 3a 3a4eT IIssiTn6annbHas OO0mas xapakTepucTHKA pe3yJibTaTa
OLICHKA OLICHKA 00y4eHHMs N0 JUCHUTUINHE (MOIYJTI0)

HeTouHble (GOpPMYITUpPOBKH. B  xone
OTBETOB  OH  JOIYCKaeT  OLIMOKH,
Kacaromuecs cyTu BompocoB. CTyneHT
CIocoOeH  pemlaTh  TOIBKO — CaMble
IIPOCThIE 3afayd W BIAAEET JIHIIb
MUHHMalIbHBIM ~ HaboOpoM  METOIOB

HCCIIeJOBaHMSI.
3 He 3aureno He cnan CryneHT He OBIafen o00sS3aTeTbHBIM
He 3auTeHO He cnan MUHHMYMOM 3HaHHWW 1O MpeaMeTy U He

He 3aureno He cnan MOXKET OTBETUTH Ha BOIIPOCHI, JAXKE €CIIN

npenogaBaTeiib 3a1ac€T JOIOJIHUTCIIbHBIC

HaBOJIAILINE BOIIPOCHI.

Hucnuniuaa (Moayns) «BBeneHHE B HMCKYCCTBEHHBIM HMHTEIUIEKT»  OLIGHHUBAETCS
CJIEYIOIIKUM 00pa3oMm:

AKTHBHOCTb Bec |KoauuectBo Onucanue
Homamaue 3amanus | 40% 13 HaGop 3azma4 o remMam Henenu
Komnnoxsuym 15% 1 YcTHBIE OTBETHI Ha BOIIPOCHI, CIMCOK KOTOPBIX U3BECTEH
CTYZACHTY 3apaHee
Keiic 30% 3 [MpakTudeckas paboTa CTyIEHTOB HaJl peaJbHBIMH HUITU

CMOJCIMPOBaHHBIMU 3aJladaMn

3ayeT ¢ OLEHKOU 15% 1 I[TuceMenHas win ycTHas padoTa Ha 3aJaHUEM

9
HaMpaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUH U
HABBIKOB I10 KYPCY

dopmyaa pacuéra HTOrOBOii OIEHKH MO JUCHHUILUIMHE (Moay.aw) «BBexeHue B
HCKYCCTBeHHBbIN MHTeJUIeKT». «0,4 X cpenHee 3a pomamraue 3ananus + 0,15XkoiiokBuym +
0,3xxketic + 0,15 3aueT ¢ OLIEHKOWY.

B paMKax U3yUCHUA JUCHUIIIINHBI (MO,Z[y.]'IH) BO3MOJKHO ITOJIYYCHHC 60HYCHLIX 0auIoB.

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4aKOIIUXCH MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe 321aHUA 10 KOJUIOKBUYMY

®opmar npoBeAeHUA

Ilenp KOIOKBMYMa — IPOBEPUTH TBOM 3HAHUA IO NMPONIACHHBIM MaTepuaaM, HaBBIKU
OpPHEHTUPOBATHCS B TEMaX M BECTU KOHCTPYKTHBHYIO Oecelly 1o nporpamme Kypca. Kosmoksuym
OyzeT mpoBOIUTHCA B popMaTe Juanora, oX0Kero Ha cooecej0BaHue.

Bcee crynentsl xxepeObEBKOI paznienarcs Ha napel. B ka0 mape cHadana OAMH CTYJIEHT
OTBEYAET Ha BOIPOCHI APYroro, a 3aTeéM HAoO0OpOT: BTOPOH CTYAEHT OTBEYAaeT Ha BOIPOCHI
nepBoro. Bomnpockl 1omkHbI onupaThes Ha Omner. Kaxaplii u3 OuieToB OyaeT copepkarh 2
0a30BBIX BOMpOCA U3 CMHMCKA M OJUH KEHC, B KOTOPOM HYKHO NpeACTaBUTh ceOa B ponn ML-
CreuanucTa u3BecTHo kommnanuu. K kaxknomy Bompocy u3 Ousera (BKiIroudast Keic) CTYAEeHT
CaMOCTOSITENIHO MPUIYMBIBAET HECKOJBKO JOMOJHUTENBHBIX BOIIPOCOB, YUTOOBI pa3BUTh J1UAJIOT
no teme. 3a xoaoM Oecenpl Oyner HaOMIONaTh MPOBEPSIOUIMHA, KOTOPBIH MOXET 3a/1aBaTh
YTOYHSIOLIUE BOIIPOCHI.

Cnmcok 6a30BbIX BOPOCOB
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17.
18.

19.
20.
21.
22.
23.
24,

25.

26.
27.
28.
29.
30.

Yem paznmuuarotcs TepMuHbBl «MammaHoe 00yueHne» u «VCKyCCTBEHHBIN MHTEIICKT?
Uem paznuyaroTcsi TEOpUsi BEPOSTHOCTEN M MaTeMaTuyeckasi CTaTUCTUKA?

Yro Takoe EDA? 3auem oH HykeH?

UYro takoe taprer? Uem Tapret oTauyaercs OT Apyrux npuszHakoB? YTo Takoe pazMerka
naracera?

Uewm oOydeHHe C yUUTEIEeM OTINYAeTCs OT o0ydeHus: 6e3 yuurens?

Kakwue 3a7aun MalmmmHHOrO 00y4eHust Thl 3HaelIb? YeM OHM pa3InyaroTcs?

Kakue ¢pynkunun omuOku Thl 3Haemb? B Kakux 3a1auax OHU UCHOIB3YIOTCA?

UYro Takoe rpagueHT QyHKIUN?

Onuim alropuT™M rpaIu€HTHOTO CITYCKa.

. Kakue npoOneMbl MOT'YyT BO3HUKHYTb [P IPUMEHEHUH IPAJAUESHTHOTO CIycKa?

. Uro takoe nepeoOyuenue?

. YUto Takoe runepnapamertp? [Ipusenu 2—3 npumepa runeprnapameTposB.

. UeM BanmganrioHHas BbIOOpKA OTJIIMYAETCSI OT TECTOBOM?

. YUro Takoe OyrcTpan?

. Uto Takoe CKONB3AIIMNA KOHTPOJIb? 3aueM OH HYKEH?

. Kak yBenuuenne obydvaromieid BHIOOPKU (M COOTBETCTBEHHOE YMEHBIIIEHHE TECTOBOM

Y BaJIMJJTALIMOHHOU BHIOOPOK) MOBJIMSIET HA IIPOLIECC MAILIMHHOIO 00yueHus1? A Kak
MOBJIMSIET YMEHbIIEHUE 00yyarolieil BBIOOpKU?

Yewm nuHelHas perpeccust OTIINYaeTcs OT JIOTUCTUYECKOM perpeccuun?

Kakue moznenu HasbiBatoTcst MeTpudyeckumu? IlpuBean npuMepbl METPUYECKUX MOAENEH.
Kakue runepnapaMerpsl CyHIECTBYIOT y PEILAOLIEro aepeBa? 3a 4To OHU OTBEYAIOT?
Kakue TexHuku aHcamMOJIMpoBaHus Thl 3Haelb? B uéM 3axitouaercs ux cyrb?

Kakue cBolicTBa BEpOSTHOCTU Thl 3HACUIb?

Kakue coOpITusI HAa3bIBAIOTCS HE3aBUCUMBIMU?

Yro takoe napanokc Montu Xoina? O0bsICHU, B YEM COCTOUT €ro pelIeHUeE.

Yro Takoe pacnpeneneHue ciydaiiHol BeanuuHbl? Yem IncKkpeTHoe pacnpeaeneHue
oTau4aercs ot HernpepbiBHOro? [IpuBenu npumepsl pacrpeiesieHui.

Yro takoe dpyHkius npapronogodus? Kakas y neé popmyna? I'ne ucnonb3yercs 3ta
byHKIHS?

Yro Takoe HEWpOH?

Uro Takoe QpyHKIMA akTUBaMKU? 3aueM OHA HY>KHa?

YT0 TaKOE€ MHOTOCJIONHBIN NTEPLENTPOH?

Yro Takoe MeTo1 00paTHOr0O pacupocTpaHEeHUs OIMOKNU? ONUIIN €ro Tarbl.
Kakue ¢pyHKIMM akTUBAIMM Thl 3Haenb? B uém uX HelocTaTKu U peumyniecTBa?

IIpumep 6ntera
Yewm nmHeHas perpeccus OTIMYaeTCs OT JIOTUCTUYECKOU perpeccun?
JloTIOJIHUTENBHBIE BOIPOCHI:

+ A Kakylo 3a7jauy pemlaer JorucTudeckas perpeccus?

« Kakue 3HaueHuss MOKET BbIIaBaTh KaKJas U3 ITUX MOJIEIEN B KauecTBE OTBETa?

Kakue QyHkiuu ommoku Thl 3Haemb? B Kakux 3agayax OHU UCHOJNb3YIOTCA?
JIOTIOJTHUTETBHBIE BOIPOCHI:

« SBnsgercs nu Ha3BaHHAA QyHKIM ommOKu auddepenuupyemoii? [louemy 310 BaxkHO?
«  Kakue ¢pyHkium ommOKu Uit 3a1a4l MHOTOMEPHOM PErpeccuu Thl 3HACUIb?

[IpencraBs, uto Tebe nopyuninu co3ganue ML-anropuTMoB U MpoLEeccoB
00paborku nanabix B Aunekc Exe. [Togymaii, Kak MOXXHO TOJONUTH K ATOH
3agaue?
JloToTHUTETHHBIE BOTIPOCHI:

- Kak mMoxHO cobuparh naHHBIE?
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BAXHO

+  Kak moxHno chopmynupoBats 3a1auy B TepmuHax ML?
+ Kakwue Mmoaenu Thl MOT OBbI HCITOJTE30BATH?

JlonoJHUTENbHBIE BOIPOCH! HE (PUKCHpOBaHbl. OHU OYIyT MOSBIATHCS
B XOJI€ IMajora M MOTyT OTJIMYaThbCs OT T€X, YTO YKA3aHbI BBILLE.

HpI/IMepHLIe JAOMAIIHHUE 3a/1aHUA

JdomamHee 3aqanue no teme « TadbjuvyHbIe JTaHHbIE U BU3YAJIU3ALM D)

3anaya 1 [2 6auanal

HeoOxonumble nanHble XpaHATcs B Ta0nuIle. 3arpy3u UX B HOYTOYK.

Bocmonb3yiics komanoi gdown st 3arpy3ku aaHsbix. [0,5 6amnal

Cuwmraii ux ¢ nomomipio Pandas. [0,5 6anal)

BriBenu naracer Ha skpa. [0,5 6asal

Hckmroun nepemennyto id v caenaii eé uaaekcom. Moxkens BEIOpaTh JTH000i
Bapuanrt. [0,5 6asa)

1.

2.
3.
4

3amaua 2 [3 6asnal
[IpoBenu nepBUYHBIN aHAIU3 TAHHBIX.
J1st aToro:
[TocTpoii onucaTenbHyI0 CTaTUCTUKY (ThI YK€ CTAIKUBAJICS C TaKOH 3aaaueil Ha
cemuHape). [0,5 6anaa]
Hanwmmu cBou BeiBoAbl. UTo HEOOBIMHOTO THI 3aMeTua? [0,5 6asa]
BriBein nH(pOpMAIIKIO IO TUIIaM JJAHHBIX KakJ10H KoioHKH. [0,5 6asa)
Crenaii onucareabHyI0 CTaTUCTUKY JUIsl HEUUCIIOBBIX ITepeMeHHbIX. Tebe
MOMOKET JoKyMeHTauus. [locMoTpy BHUMATENbHO, KAKOM THUI TaHHBIX HAJI0 MIEPEIaTh B
apryMeHTbl (YHKIIMM OnucaTeabHOM cTaTUCTUKU. [1 6ai]
Hanuim cBou BeBoBI. Kakue nHTEpeCHbIE 3aKOHOMEPHOCTH B JJAHHBIX ThI
zametui? [0,5 0asal
Yto HEOOBIYHOTO ThI 3aMeTuN? Hanuiim BIBOBI MUHUMYM IO JIBYM MEPEMEHHBIM.

Kakue 3aKOHOMCEPHOCTH ThI 3ameTua? Hamumm BBIBOAbI MUHUMYM I10 IBYM IICPEMCHHBIM.

1.

w

3amaua 3 [4 6ana]
[Toctpoil rpaduxu, KoTopbsle MpOBEpAT Oa30Bble HaBBbIKW BianeHus Pandas u Oubimorekamu
BU3YaIH3alUH.

1. Hapucyii ructorpamMmmy pacrhpeenenus nepemennoi Depression. [0,5 6aa)

2. Hapucyii nBe rucrorpamMmel psigom: [1,5 6amal

O
O

(o]

CneBa: rucrorpamma po/I0JKUTEIBHOCTH CHa.

CrpaBa: rucTorpama MpoaoJKUTEILHOCTH CHA, TJE KaKIas KaTeropus JI0JDKHA
oToOpaxaThcs ¢ ya€ToM nepemenHoi Depression.

Jlnst KakAoi THUCTOTpaMMBbI MOPSAJAOK KOJOHOK JOJDKEH OBITh YIOPSAOYEH OT
HaWMEHBIIICH POJOJKUTEITBHOCTH CHa 70 MaKCHMaJIbHOH.
Kareroputo Others momectu B Hauamo uiu B KOHEII.

3. Kaxnprii rpaduk qomkeH ObITh OANKCAH, JereHa BeiBeaeHa [0,5 6asna). Y ructorpamm
W3 IMMYHKTA 2 JOJKHBI OBITh KaK OTACIbHBIC MTOAMUCH, TaK U o0mias. [0,5 6asal

4. Omnwumu pe3yabTaThl A KaXa0ro rpaduka u nmoiyyusimecs BeiBojbL. [0,5 + 0,5 6asnal
[IpoBepb, uTO y Kak10TO TpadrKa eCTh MOAMKUCH OCEH, JIETEH Il U Ha3BaHUS.

Urto ThI 3aMeTns Ha Tpadukax? Hamumm MUHIMYM OZMH BBIBOJI.

3anaua 4 [1 6a/ u 2 00HYCHBIX (aJLa]

Ecnu TBI caenan npaBUIbHBIC BEIBOIBI M3 3aJa4H 3, TO CETOHS TOYHO 3aX0UelIh JeUb NOPAHBIIIE.
Tenepb HYXHO MPOBEPHUTD, MOTYYAIOT JIU CTYJCHTHI 00JbIIe 0AJIOB, €CIM BMECTO TOTO, YTOOBI
UJITH CIIaTh BOBPEMSI, ITPOIOJDKAIOT pelaTh JOMAaIIHee 3aJaHue.

Jyist aTOrO TEOE HYXKHO:
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1. O3makomuThCd ¢ JOKyMeHTamuen boxplot. [0 6aioB]
2. Hapucosars auarpamsl Bujaa boxplot: [1 6aa + 1 6oHycHbIi 6asi]

DTO A0JKEH OBITh OJMH rpaduK ¢ MHOXKECTBOM boxplot.

JUnist KaK 101 TPyl CHA HAapuCyl oTaenbHbIl boxplot. [0,5 6annal

['pynmel cHa TOJDKHBI OBITH YIIOPSIIOYEHBI, Kak B 3a1aue 3. [0,5 6aJsal)

Takoke cuenaii paszaenenue o nepemenHoi Depression. [0,5 6onycHbIX 6asa)
Ocu 10/KHBI OBITH TIOJNKUCAHBI, BBIBEACHO Ha3BaHUE U JiereHaa. [0,5 G0HyCHBIX
oanal

O O O O

3. Kakwue BbIBOABI MOKHO caienaTh 1o rpaduky? [1 60HycHBbII 6asi]

O0s3aTenbHO 03HAKOMBCS € JIOKyMEHTAIMe!, HHa4ye rpaduK HEe MOCTPOUTD.
Hamnumm, 94To MOKHO yBUIETH Ha rpaduke (MUHUMYM JBa BBIBOJIA).

JdomamHee 3aqanue no teme «MammHHOe 00ydeHHe»

Ceronus T pa3bepémb 3amauy kinaccudukanuu i naraceta Predict Pet Adoption Status

Dataset. [To xapakTepucTHKaM >KUBOTHOT'O HAJI0 IIPEJICKa3aTh, 3a0epyT JIH ero U3 MPUIOTa.

W3yun nepeMeHHBIC B JAHHBIX

PetType — Turl )KUBOTHOTO (HampuUMep, NTUIIA, KPOJIMK, coOaKa).

Breed — mopona.

AgeMonths — Bo3pact B MecsIax.

Color — uger.

Size — paszmep.

WeightKg — Bec.

Vaccinated — ectb s npuBuBka (0 — Het, | — na).

HealthCondition — 31opoBoe miu 6osbHOE xHBOTHOE (0 — 310pOBOE, 1 — OOJIBHOE).
TimelnShelterDays — xonu4ecTBO JHEH B MPHIOTE.

AdoptionFee — ckobKO CTOHT 3a0paTh )KUBOTHOE U3 TIPHIOTA.

PreviousOwner — ObL1 J1H Y )KHBOTHOTO yike X03siuH (0 — Het, | — na).
AdoptionLikelihood— naiinyt nu xo3s1Ha )XHBOTHOMY (0 — HH3Kasi BEpOSTHOCTh, | —

BBICOKas BepOHTHOCTb). 910 neJjieBas nepeMeHHasA.

3agaua 1. Pasnenenue qaracera Ha train, val u test [4 6anaa)

CHauana He0oOX0oaMMO pa3duTh BHIOOPKY Ha 0OyYarOIIyIO, BATMIAIIMOHHYIO U TECTOBYIO. J[is
ATOTO HYXXHO BBIOpaTh MEPEMEHHYIO, 110 KOTOPOH OyAyT cOaTaHCUPOBAHHO PA3CISITHCS TaHHBIC.
YToOb! petnTh 3Ty 3a/1a4y OBLJIO MPOIIe, BRIOMpai TOJIBKO KaTeropuaibHbIe TepeMEHHBIE.

UTO0 HY)KHO CIEeNaTh:

1.

2.

3.

BusyanusupoBath pazgenenue Ha train u val mo Bcem kareropuaibHBIM TepeMeHHbBIM. [1
oaswi|

[TpenyioxkuTh pasaeneHue Mo HEKOTOPOH KaTeropHajbHOM MEepEeMEHHOM TakK, 4YTOOBI
pacnipefieieHuss MO APYTUM MEPEMEHHBIM OBbLIM TOXO0XKM MEXIy BaJUJAallMOHHOW U
oOydatonieli BeIOOpKoii. OO0OCHOBATH CBOE pEIICHHE, OPUSHTUPYSCH Ha BU3YyalH3aluio. [2
oasnal

Baxxuo. [loMHM, 4YTO 1eneBas NepeMEeHHas ToXe KareropuanbHas. OO0s3aTeNbHO
paccMOTpH €€ B MPOLIECCE aHAIN3A.

Caenats pazouenue Ha train, val u test no BeiOpanHol iepeMeHHOi. [1 6a]

Kak Oyner BbIMIs,1€Th TBOSI BU3yalln3alusl (BCs CIOXHAs 4aCTh KOJia YK€ HalKlcaHa):

Bonbiioe moinoTHO ¢ MHOKECTBOM THCTOTPaMM.
Kaxkgast cTpoka MosoTHa COOTBETCTBYET pa3z0MEHHIO IO OJHOM M3 KaTeropuaibHbBIX
MEePEMEHHBIX.
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https://www.google.com/url?q=https%3A%2F%2Fseaborn.pydata.org%2Fgenerated%2Fseaborn.boxplot.html

e [lo crombmaM KaxqOW CTPOKH IOJIOTHA M300paKEHBI TUCTOTPAMMBI NEPEMEHHBIX, IO
KOTOpBIM pa30ueHue He aenanu. M300pakaTh NEpEeMEHHYI0, MO KOTOPOW Jeiain
pa3OueHue, He UMEeT CMBICTIA, TaK KaK OHAa OyIeT MaKCUMAJIbHO cOalaHCHPOBAHHOM.

e Bce ocu moanucansl, Ha3BaHUS TPAPUKOB U JICTCH]IBI BHIBEICHBI.

e # Oru Oubnmorexyu Tebe NPUTOOATCS

e import seaborn as sns

e 1import matplotlib.pyplot as plt
e from sklearn.model selection import train test split
[Ipenyioxku pazOueHue, KOTOpOE CUHTacllb HauOosiee cOamaHcupoBaHHBIM. OOOCHYH,
MOYEMY Thl TaK CUUTACIIb.

3agauya 2. OHE-o0padoTka kaTeropuii u BbIOOp ajropurma s ody4uenus [3 6asial

[Tocre pa3aenenus naHHbIX Ha train, val u test Hy:xHO 00y4uTH MOIEIh MAIIMHHOTO 00y4YcHMs. B
3TON 3anauye Tede HykHO IpeoOpaszoBarh kateropuu Kk OHE u BeIOparh nydinyro Moaenb JUist
3aa4M KJIacCU(UKALIUU.
YT0 HYXHO clenaTh:
1. TIpumenurs OHE u3 sklearn [1 6ai]:
o 00yuuTh ero train-moaBeIOOpPKE;
o NIPUMEHHTH pe3ynbraThl K Val u test.

2. BriOpatp 4 pasyinYHbIE MOJIeIN JUIS KJ1acCu(UKaLUU u3
oubmmoreku sklearn (pekomenmyercss B3saTh LogisticRegression, 4ro0Obl mpoiie ObLIO
pemiath 4eTBEPTOE 3a/1aHne Ha OOHYCHBIE Oaibl). [0 6an10B]

IIpumeuyanue. HopManbHO, YTO ThI 10 CHX MOpP HE MOHHMAEIIb, YTO 3TO 3a mojenu. C
HUMHU MBI OyJIeM 3HAKOMHUTHCS B CIEAYIOMUX 3aHaTusAx. Celuac BaKHO TTOKA3aTh, KaK Thl
OyJelb BBICTpauBaTh MamiaitH 00ydeHus, Ut 3TOT0 cama MOJIeJIh U KaYeCTBO HE BasKHBI.

3. OOyuHTh KXy, MOTYYHUTh Mpeackasanus s train- u val-noaseidoopok. [1 6asi]
4. Tlocuurats MeTpuky Accuracy aus train u val. [0,5 6ana)
5. Ha ocHoBe Banmumaiuu BEIOpaTh MOJIEINb IS JaJIbHEHIIEH paboThl, HAMCATh CBOM MBICITH

o nosoay nepeodyuenus. [0,5 6annal
Mertpuka Accuracy UMEET BUI:

Acc=1n)ni=1l[yi=yi"],rae n
— KOnMn4ecTBO Ha6ﬂf0ﬂeHI/1I7l;Yi — UCTUHHAaA MeTKa Kinacca Aand i'
ro Ha6mo,u,eva;yi" — npefckasaHHas MeTka knacca Ans 1-ro HabnoaeHus.

3agaua 3. [loxdop mapameTpoB 1J1s1 MO/Ie/IN U POBEPKa pe3yJIbTaToB Ha test [3 0aJsna)

Tenepb HYKHO OA0OpPATh MapaMeTpbl BLIOPAaHHON MOJIENH, KaK Mbl 3TO eI Ha CEMHHApE.
YTo HYKHO CAENaTh:

1. IlocmoTpeTrh OOKYyMEHTAlMI0 BBIOpaHHOW MOJENM W BBIOpAaTh JBa Mapamerpa s
nepedopa. [0 6an10B]

IIpumeuanue. TeOe He HaJO 3HATH, UTO OHU 3HauaT. [lonpoOyii pa3HbIe BapHaHTHI Pa3HBIX
apaMeTpoB.

2. 3amycTUTh TI0O HUM IIMKJI B IIUKJIE W BHIOpATh JIydliee coueTanue. Jlydnryro Momens, eé
napaMeTpbl W pe3ylbTaThl METpPUKH Ui train m val mporne XpaHWTh B OTAENBHBIX
nepeMeHHsbIX. [1 0amni|

3. ToxyuwnTs npenckazanue Juis test-moaBEIOOPKH M OLIEHUTH €ro Ka4ecTBO 1Mo MeTpuke. [1
oaswi|

4. Ornucatb MoJy4eHHbIe pe3ynbTaThl. [1 6ai]

Ba:kno. Tak kak Ternepb HY)KHO CJICAWTHh 32 METPUKOH, a HE 3a (YHKIHEW MOTEPh, HE CTOUT
0€31yMHO KOIIMPOBATh KOJ| ¢ ceMHHapa. J{J1s1 KOppeKTHOM pabOThl HAI0 €r0 U3MEHUTb.

JlomaiHee 3ajanue 1o TeMe «ONTHMHU3AIUS U TA0JJHUUHbIE TAHHBIE»
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https://www.google.com/url?q=https%3A%2F%2Fscikit-learn.org%2F1.5%2Fmodules%2Fgenerated%2Fsklearn.metrics.accuracy_score.html

B sTom nomaniHem 3aganuu Tebe HyKHO:

e peanu30BaTh I'PAJUECHTHBIN CITYCK JUIS JIMHEMHOW PErpecCruH ¢ AByMs IapaMeTpaMu JJs
ONTUMU3ALMH: CMEIIEHUEM U HAKJIOHOM;

e pazo0OpaThCs, UTO TAKOE IIETYJIEP, U PEaTU30BaTh €ro ISl aITOPUTMA IPAJUEHTHOIO
CITyCKa;

e 3aHATHCS ONTHMHU3ALKEH OoJiee CI0KHON (PYHKIMH, YeM Ha CEMHHApE.

3anaua 1. /lo6aBiieHue napamMeTpa ¢IBUra K JIMHeiHOH perpeccun [4 6aa]

Ha cemmuape Oblma paccMOTpeHa JIMHEHHAasl perpeccus UIisl ciydasi, KOTJ1a €CTh BCEro OJHH
oOydaeMblii mapameTp HakioHa. Ceifyac TpeOyeTcsl YCIOKHUTh MOJENb M J00aBUTh B Heé
napaMmeTp cIBUra.

Tebe HyX)HO:

1. Hanwmcatb GpopMyily BEIUMCIICHUS TPAIUCHTA JJIS TapaMeTpa CABUra U HAKJIOHA.
IIpumeuanue. OT0 MOXXHO caenath B (popmate LaTeX. Bece HeoOxoammple yacTu Koja
yxke OblIM B ceMuHape. Ecnu TpyaHo ucnonsizoBath LaTeX, Hanuiim cBO€ pelieHue Ha
Oymare W IpUKpenu ero K Hoyroyky. [1 6ami]

2. Peanu3oBaTh (hYHKIMIO JJISi BRIYMCIICHUS TPAAMEHTA JUIA TTApaMETPOB CIBUTA M HAKJIOHA
st MSE. [1 6an]

3. Peanm3oBark rpaJeHTHBIN CITYCK JJIS ABYX MapaMeTpoB cpasy. [1,5 6anaal

4. CpenaTp IOLIATOBYIO BU3yalIM3allMIO Mpoiiecca ontumusanui. [0,5 6anal

UTo0bI pemuTh 3a/1a1y, 3aI0JIHU MPOITYCKH B (hOpMyJIax U KOJIE.

3agaua 2. lllexynep n onTumMu3anus cJI0kHOH pyHKIMHU [S 6anoB]

Ms1 yxe mpoOoBanu pasHbldi TeMn oOydeHus (aHri. learning rate). Eciu oH OblT OueHb
007110, TO ONITUMHU3ATOP OBICTPO HAYMHAJI CXOAUTHCS. B CTOPOHY MUHHUMYMa, HO IIOTOM TJI€-TO
3acTpeBall, He 10XoAs 10 Hero. Eciu Mbl Opanu ManeHbkuii learning rate, To alropuT™M CXOAUIICS
MEJIEHHO C caMoro crapTa. B aTom citydae Mbl He % Aalu, YTOObI HE TPATUTh BPEMS Ha CEMUHApE.
XKnate npunuiocs O0bl 00, HO pe3yabTaT OblI OBl HE XyXKe, YeM Ul BapuaHTa ¢ OOJIBLINM
learning rate.

Otcrona cnexyetr uzaes mexnynepa. [louemy Obl HaM He caenaTh OonbIIoi learning rate
BHayalle, a IOTOM MTOCTENIEHHO YMEHbBIIIATh €ro 10 Mepe 00y4YeHHUS.

enyaep (ot anra. scheduler) — 310 HecnoxHas (yHKIUS, KOTOpas MO HEKOTOPOMY
pacnucaHMio MeHseT learning rate 1is Halero ajaropuTMa ontuMusauuu. MHornma menysep
Ha3BaIOT «IUIAHUPOBILUKY.

B s10ii 3anaue TeOe HY)KHO ONTHUMU3HPOBATH OAHY CIOKHYIO (PYHKIIMIO C MHOKECTBOM
JIOKaJIbHBIX MUHUMYMOB U OJTHUM TJ100abHBIM. O0X0IUTh MUHUMYMBI Thl OyJIeIIb C ITOMOLIBbIO
KOCHUHYCHOTO 1eaysepa. To ecTb ckopocTh 00ydeHus OyaeT To najiath, To pactu. [louemy Tak?

Bcenomuum cemuHap: mpu 6osbiioM learning rate 3HaueHHe Hale GyHKIUU TOTEPb POCIIO.
To ecTh B 1aHHOI 337a4ye IpH MONAAAHUU B JIOKATbHBIH MUHUMYM Yy ONITUMHU3ATOpa Oy/IeT MIaHC
BBIOPATHCS M3 HETO U UCCIIEI0BATh IPYTHe MUHUMYMBI.

Tebe HyX)HO:

1. BusyanuzupoBatb (pyHKIIHIO, peain30BaTh €€ BHIYUCICHUE U TIOJICUUTATh IPaJueHThl. [1 6asi]
2. 3amyCTHUTh U3 CITy4aifHON TOYKH IPAHMEHTHIN CITYCK U ONUCaTh, Kyaa oH coinércs. [0,5 6annal
3. Peanu3oBarh KOCHMHYCHBIH menyiep. [1 6ami]

4. BusyanusupoBatb, Kak paboTaeT meaysiep — MoJaTh B HETrO MOCIEeI0BaTENbHO apryMEHThI U
c/enaTh CIMCOK U3 Ir, KOTOpBI 3aTeM HaJ 0 HapucoBaTh Ha rpaduke. [0,5 dayal

5. 3amyCcTUTh ONTHUMM3ATOP C KOCHHYCHBIM IIeAyjepoM. B pesynbrare ontuMusatrop HOJIKeH
000MTH XOTS OBl HECKOJIBKO JIOKATbHBIX MUHUMYMOB (3/10pPOBO, €CJIM OH CBAJIMTCS B TII00abHBIN
10 UTOTY, HO 3TO HeoOs3aTensHO). [1,5 6aal

6. HapucoBaTbh MapupyT ONTUMHU3aTOpa C MIEAYJIepOM U HalucaTh CBOM BhIBOLL. [0,5 Gannal
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3anaua 3. [lepe3anyck onTumuszatopa [1 6ania + 2 60HycHbIX O0aJia)

Emé onun cnoco0 moucka riodaabHOr0 MUHUMYMA CPEIH JIOKAIBHBIX — 3TO Mepe3anycK
ONTUMM3ATOPA C PA3HBIX TOUEK (QYHKIUH TOTEPb.

M3HayaibHO MBI MOTJIH IepeOupaTh TOUKY init MO CETKe, a MOTOM IMPOCTO BHIOPATH JIYUIITYIO
TPAeKTOPHIO, HO B pealbHON CHUTYaIlMH 3TO ObLIO OBl J0JIT0, Beh MPOCTPAHCTBO AJis Iepedopa
TOYEK MO CETKE KpailHE BEJIMKO.

YToOb!I KaK-TO COKPaTUTh IPOCTPAHCTBO IS iepedopa, Mbl OAMH pa3 MPUMEHHIIN IIEyIep,
KOTOPBI MOMOT HaM HCCIIEIOBATh MPOCTPAHCTBO HAIIeH QyHKIUU.

Tebe HyX)HO:
1. H3Bneus 20 ToueK ¢ MUHUMAJIbHBIM 3Ha4eHUEM (PyHKIMH 1ToTepb. [1 6asmi]
2. U3 kax0ii TOYKHM 3ayCTUTh OOBIYHBIN I'paJUeHTHBIN ciyck 6e3 menynepa (3To Hy»XHO,
9TOOBI HE BBUICTETH U3 onTUMyMa). [1 6ami]
3. HapucoBats onHy sydiryto Tpaektopuio. [1 6ami]

Jomamnee 3aganue no teme «Kimaccuueckune momean ML

3anaua 1. O0y4eHnue pa3HbIX MojeJieil perpeccuu [6 6a/10B]
TeGe Hy)kHO 00yunTh ML-MOEMH ¥ OOBSICHUTH, IOYEMY TOJTYYHIINCH TaKHe Tpeacka3anus. He
3a0bIBaif, 4yTO MojenM OOy4eHbl Ha MOJBBIOOpPKE train, modTomMy 0co00e BHHMAHHUE YACIU
MHTEpIIpeTaluy paboThl aAITOPUTMOB Ha test-oaBsIOOpKe.
Hcnone3yit MOaenu:
1. Jluneitnas perpeccus.
SVM.
KNN.
JepeBo penieHuid.
Crnyualinblii jec.
. Byctunr Han nepeBpsMu.
JIns1 ka0 MOJIENH HYXKHO BBIIIOJHUTD CIIEAYIOIINE TyHKTHI:
1. OOyuuth MOJETB perpeccuu Ha train-moaseidopke. [0,25 6aal
2. Busyanus3upoBarh perpeccuio U 0OBSICHUTb, MIOYEMY MOTY4IHIICS Takoi pesynbrar. [0,25
o0ana)
3. g Kaxaoro ajaropuTMa OAMH pa3 M3MEHUTh NapaMeTpbl W, HalpuMep, T00aBUTH
MOJMHOMBI, YTOOBI YIYUIIUTh pe3yabTaT penieHus 3aaaun. [0,25 6annal
4. Omnwucarp, yTo noxy4usiochb. Eciau xauecTBO pelieHus: He yAaéTcsl yJIydlIUTh MPOCThIMU
METOIaMH, OOBSICHH, C YeM 3TO cBsizaHo. [0,25 6asa]
Baxkno. /[ nuneitHON perpecun MyHKT 1 yXe BBIIIOJIHEH BbIILIE KaK IPUMEp, O3TOMY Oaslibl 3a
3TOT IYHKT HE HaducisAwoTca. Haumuali cpady ¢ nmyHKTa 2. 3a IIOCTPOEHHE BCEX MOJEIEH,
BU3YaIM3aIUI0 U 10pabOTKy Thl MOKelIb nonyuuTs 0,75 +1+ 1+ 1+ 1+ 1=135,75 Ganna.
B xoHI1I€ HanUIIM BRIBOJIBI O MMPEUMYILIECTBAX U HEJOCTaTKaxX Kaxaou moaenu. [0,25 6anal

SRR

3anaua 2. AucamoOaupoBanue [4 6anal

UYToOBl YaCTHYHO PELIUTH ATy MPoOIeMy MpsSMO ceildac, MOKHO MOCTPOUThH aHCAMOIIb MOJIENIEH.
ZIJ'IH 3TOTO HY)KHO B3dATb HECKOJIBKO Moneneﬁ 158 pre}IHI/ITB nux npencxa3aHH5[. MO)KHO B34AThb HEC
CpenHee, a ¢ HEKOTOPBIMU BECAMH, KOTOPBIE MOJ0UPAIOTCS POBHO TaK K€, KaK ¥ THIepIapaMeTpbl
MOJCTICH.

Tebe HYKHO:

1. Tlocmotpets mokymmenTanuto VotingRegressor. [0 6annos]
2. Cosznatb Mojens VotingRegressor, COCTOSIITYO U3 TPEX MCITOB3YEMbIX paHee Mojerneit [1
0aJu], Ipu STOM:
o BKJIIOYUTH JIMHEWHYIO PErepeccuio ¢ KyOUYecKuM MOJTUHOMOM;
o  BKIIIOYMTH JECPEBSIHHYIO Mojeb uian kKNN;
o 100aBUTH TPETHIO MOJIETH Ha CBOE YCMOTpPEHHE.
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https://www.google.com/url?q=https%3A%2F%2Fscikit-learn.ru%2Fstable%2Fmodules%2Fgenerated%2Fsklearn.ensemble.VotingRegressor.html

3. Omnmucarp, 9yTo MOTyYUIoch. [1 6asmi|
4. W3meHuTh BecOBYIO cxeMy B VotingRegressor B monb3y JuHeHo# perpeccuu. [1 6asi]
5. Omnwucate, 4T0 OTy4ImIoCh. [1 6am]

IIpumeuyanue. Eciny BKItOUaTh HEKAUECTBEHHO pabOTAOILYI0 MOZEIb B aHCaMOIIb (JepeBsHHbIE
mogenu uia KNN), To COBOKYIMHBINA pe3ynbTaT OyneT Xyxke, 4eM Ui JIMHEHHON perpeccuu ¢
IIOJINHOMOM TpeTbel creneHu. Ho cMblIci 3ToM 3amauu — IOKa3aTh, KaK MIPOCTBIMU METOJaMU
MOYKHO JIeJIaTh aHCAaMOJIb MOJIENIeH M YTO YacTO aHCaMOJIb TIO3BOJISET YIYUIIUTh PEIICHHE.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

Ne ni/m 3aganue OtBer Kommnerennus
1. Kak Ha3piBaeTcst Habop HaHHBIX AJsl 0OyUeHHS, B Haracer / OIIK-5
KOTOPOM KaX/IbIif 00BEKT OMHMCaH HEKOTOPBIMH natacer /
MpU3HAKAMU U TapreTom? dataset / Dataset
Hanuwu omeem 00HU C10860M HA PYCCKOM A3bIKE / Data set / data
set / Data Set
2. BepHo nu TO, 9TO TpaAMEHTHBIN CITYCK — 3TO OCHOBHOM HA/la/na OIIK-4

aJrOpUTM  ONTHUMHU3ALMU  MOJENEH, HCHOJIb3YIOLINN
YacTHBIE MIPOU3BOIHBIE ¢byHKINU MOTEPh 5
MHUHHUMH3UPYIOLIUHI €€ 3HaueHue?

3. BEIOOpKAa - BBIOOpKa HaHHBIX, KoTopas | BammmanmmoHHas OIIK-4
WCTIONB3YeTCs AT T0100pa THIieprapamMeTpoB. /
Hanuwiu omeéem 00Hu cnogom BaJIMAlIMOHHAS
4, BEIOOpKa - BBIOOpKA JaHHBIX, KoTopas | Tecromas/tecto OIIK-4
WCTIONB3YETCs AJIsl NTOTOBOM MPOBEPKU KauecTBa MOJCIIH. Basi/TecToBas
Hanuwiu omeem 001U c1060Mm BbIOOpPKA/TECTOB
ast BRIOOpKa
5. Croii B HEHPOHHOM CEeTH, KOTOPBIH SBISETCS HE BXOAHBIM, | CKPBITHIM/CKPBI OIIK-5
Y HE BBIXOJIHBIM, Ha3bIBACTCS CJIOCM. TBIM
6. Uemy paBHO 3HaueHue BoipaxkeHus: ReLU(3)? 3 OIIK-5
7. Kak HazpiBaeTcs HeOomnbioii HaOOp 0OBEKTOB, KOTOpbIM | baTtu/Gatu/ OIIK-5
repelaeTCs Ha BXOJ HEHPOCETH JUTst 00yUeHuUs? batch / Batch

Hanuwu omeem 00HuU c1060M Ha PYCCKOM A3blKe

8. BepHo 11 T0, 9TO CBEPTKA — ITO Omepanus, Ipu KOTOPO Ha/na OIIK-5
K KapTHHKE MPUMEHACTCS (PUITBTP, KOTOPBIHA MOIJIEMEHTHO
YMHOXKAETCS Ha KXKJIBIA yYaCTOK TOrO e pa3Mepa’?

9. Kak Ha3bIBaeTCsS CeMeNCTBO MOJCIIeH, KOTOphIE cojuepkaT | AHcamOiu/aHca OIIK-5
BHYTpH ce0s1 MHOXKECTBO JAPYTUX MOJETEH? MOITH
B omeeme ykajxcu 00HO 71080 60 MHOMIHCECMBEHHOM
uucne

10. Kak B 3amade oOpabOTKM TEKCTa HA3bIBACTCS €IUHMIA | TOKECH/TOKEH OIIK-5
TekcTa?

11. Hazosure ximtoueBoit TepmMud ML, o6o3Havatonuii Mmepy Kynp6ak- OIIK-1
pacXoXkKAEHUA MEX]y ITPEeACKa3aHHON BEpPOSTHOCTHOM Jleitbmep
MOJIEJIBIO ¥ PEaTbHBIMH JIAHHBIMH B BEPOSITHOCTHOM JIMBEPTEeHIHS
00yYeHUHU.

12. B T1abnuuHBIX JAHHBIX 1A KJIACCHYECKUX Mozeieil ML TouHOCTB OI1IK-2
YKQKHUTE CTATUCTUYECKYIO METPHKY, OIICHHBAIOIILYIO (accuracy)
Ka4yecTBO MOJIENIM Ha OCHOBE JIOJIU MPaBHIIbHBIX
MIpeICKa3aHuu.

13. B ucropun MU ykaxure nepuon "3umbr A" (1970-e— Bropas 3uma IK-3
1980-¢), korna prHAHCHPOBAHHE COKPATHIIOCHh M3-3a 404!
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orp AHMYCHUM CTaTHUCTUYCCKUX MOI[CJ'ICI;'I .

14. B 3amagax ¢ n300paxeHHAMH YKaKUTE CTATUCTHYECKYTO BepositHocTHOE OIIK-1
MoJIenb, uenonb3yeMyio B CNN 11 BEpOsSTHOCTHOM pacmpeneneHue
Kjaccu(uKalMy NUKcenel (Hanpumep, softmax).

15. [Ipu ananuze 3anay ¢ Tekctamu B UM, kakoit b OIIK-2
CTATHCTHYECKUI MOAXO IPHUMEHSETCS ISl OLICHKH
CEeMaHTHYECKOH OIM30CTH CIIOB HA OCHOBE BEPOSITHOCTEH?

a) Word2Vec ¢ embedding
b) TF-IDF mist gacror
¢) I'padoBrie Mogenn PageRank

16. B 3amavax c curHanamu M peuyblo yKaKUTE METPHUKY, Omnbxka OIIK-2
HU3MEPSAIOUTYIO CTaTUCTUYECKYIO OIIMOKY MpeCKa3aHus pacro3HaBaHus
dhonem (word error rate). CJIOB

17. Jig 3a;a9 ¢ TEKCTaMH YKaKATE BEPOSTHOCTHYIO MoJienb, | N-gram mozmens IK-3
IPe/ICKa3bIBAIOLIYIO CIEIYIOIEe CII0OBO HA OCHOBE N-
rpaMM.

18. B stuke MU ykaxwurte cTaTucTHYECKYIO Ipobnemy, koraa | Cratmctudeckas OIIK-1
MO/IEJTb TIOKA3bIBAET MPEIB3ATOCTh H3-32 peaB3STOCTh
HecOaJlaHCHMPOBAaHHBIX JAaHHBIX (bias).

19. B stuke MUY Ha3oBUTE NMPUHIIAIL, TPEOYIOITHI OOBACHUMOCTD IK-3
CTaTHCTUYECKOHN MPO3pavyHOCTH Mozeneit (explainable nun
Al).

20. Kak nnctpyment UM ykaxure mnardopmy ass Hugging Face OIIK-5

9THYCCKOT'0 TECTUPOBAHUA MOI[GJ'IGFI Ha Npe€aB3SITOCTb
(fairness checks).
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