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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

PabGouas mporpamma aucuurinHbel (Monyiis) «BBeneHue B MCKYCCTBEHHBIM HMHTEIIICKT»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BEICIIEr0 oOpa3oBaHmsi — OakamaBpuar 1o crernuanbHOcTH 38.03.05 busnec-undopmaruka,
npoduns busHec M aHaIUTHKA, YTBEP)KIEHHBIM MpUKa3oM MUHUCTEpCTBA HAYKH M BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

N3yuenne nucuumiauHbel (MOayssi) BBeneHne B MCKYyCCTBEHHBIN MHTEIUIEKT (nanee — M)
AKTUBHO BHEJPSETCS B Pa3IMuHbIC CHEPHI KU3HH, BKIIOYAsT MEIUIIMHY, (UHAHCH U TPAHCIIOPT,
YTO OTKPBIBAET HOBbIE BOZMOKHOCTH JIJIs1 MOBBIIIEHUs 3 EKTUBHOCTH U KadecTBa yciyr. Kpome
TOT0, TOHMMAaHHUE PUHIUTIOB paboTel M crmocoOCTBYET MOATOTOBKE CIIEIIUATHCTOB, CIIOCOOHBIX
pa3palaThIBaTh 3T TEXHOJOTUU U pellaTh BOSHUKAIOIINE STUYECKHE U COLIUaIbHbIE BOMPOCHI.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
OakanaBpuata 1o HamnpasieHuro 38.03.05 busznec-undpopmaruka, npodpmis buznec u aHamTuTHKA
Y BXOJIUT B 00s13aTeNibHYI0 yacTh bioka 1.

Jucuummna (Moayib) u3ydaercs Ha 1 wmm 2 xypce Bo 2 ninm 3 ceMecTpe U JOCTYITHA TTOCIie
YCIIEHIHOTO OCBOCHUS IUCIUILINHBI «BBeieHNe B CTATUCTHKY.

Henr wu3yyeHusi AMCHMIUIMHBI (MOAYJISI). 3aKJIHOYACTCS B OCBOEGHUU METOAOB H
ITOPUTMOB, MO3BOJISIIOIIUX CHCTEMaM MMHUTHUPOBATh MHTEIJIEKTYyaJbHOE MOBEICHUE YEIOBEKa
JUISl pELLICHUS CJIOKHBIX 3aa4.

3agauu n3yyeHus: AMCHUIIHHBI (MOAYJIfA):

— W3y4eHHUe OCHOBHBIX JoMeHOB MU, 3a1a4 MamMHHOTO 00YYCHUS, apXUTCKTYP MOJIeIeH
Y UHCTPYMEHTOB,

— TMPaKTHYECKOE BBIMOJHEHHE 3ajad, TAKUX KaK 3allyCK MOJeJei depe3 MHTEp(EncHl,
aHaju3 pe3ynbTaToB U uHTEerpanus MM B moBceTHEBHYIO KU3HB;

— pa3BUTHE TEPMHUHOJIOTUHU, CIOCOOHOCTH pa3iuyaTh TUIBI 33/1a4 U MOJENEH, a TaKkke
TUYECKON OCBEJAOMJIEHHOCTH (Hampumep, OOCYXIAEHHE NpPEAB3SITOCTH, MPUBATHOCTH U
OTBETCTBEHHOCTU B M-IpUIIOKEHHUSAX).

B pe3yabTare 0cBOeHUSI TUCHMILINHBI (MO1YJIs1), 00Y4AIOUIUIICS 10JIKEH :

3Hamy:

— OCHOBHYIO TE€PMUHOJIOTHIO MAaIIMHHOTO OOyuYeHHs: MOJeJb, JaraceT, oOyvaromas u
TECTOBas BHIOOPKHU, METPUKa, (PYHKIUS OTEPh, ONTUMHU3ALMS;

— JIOMEHHble O00JacTM MAIIMHHOTO OOy4YeHHs: KOMIBIOTEPHOE 3peHHe, 3aJadu
paHXXUpOBaHUs, paboTa co 3ByKOM, 00paboTKa eCTECTBEHHOTO s3bIKa, 3a/1a4l Ha rpadax;

— 3aJlaud MAIIMHHOTO OOYYEHUs: CeTMEHTAaIMs, JeTeKINs, KIacCupHUKaLHs, perpeccus,
MAaIIMHHBIN IepeBO/I, TeHepalys U300pakeHnH, paclio3HaBaHUE peyH;

— o01miee yCTpPOWCTBO apXUTEKTYyp psja MOJCNCW: JIMHEHHas perpeccus, peuaroiiee
JiepeBo, aHcaMOJ1b, HEUPOCETh, TeHEpPaTUBHAs HEpOceTh, TpaHCPOopMep;

— HHCTPYMEHTHI JUIs pelIeHus ObITOBBIX 3a/1a4 C TOMOIIbIO HCKYCCTBEHHOT'O MHTEIJIEKTA;

— BOIIPOCHI 3TUKH, CBSI3aHHBIE C HICKYCCTBEHHBIM UHTEJUIEKTOM;

ymembv:

— 3amyckaTb MOJENb uepe3 BHelIHHEe HHTepdeics, 0e3 TIyOOKOoro MOHUMAaHUs
MIPOIIECCOB 00yUYeHUs, U 0a30BO aHATM3UPOBATH PE3YJIbTAThl OOYUICHHS,

— HCIOJIb30BaTh MHCTPYMEHTHI HCKYCCTBEHHOTO UHTEIJIEKTa B TOBCEITHEBHOM JKU3HH;

énademsy:

— IOHMMaHHUeM U IpUMEHEHHnEeM 0a30BON TEPMUHOJIOTUH MAIIMHHOTO O0Y4YEHUs;

— OpPHUEHTHPOBAHUEM B KIIFOUYEBBIX JOMEHHBIX OOJACTSIX MAIIMHHOTO OOY4YEeHHUs M 3HAET
MIPUMEPHI UX TPUMECHEHUS;
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— pacno3HaBaHUEM Pa3IMYMii OCHOBHBIX THUIIOB 33724 MAIIMHHOTO O0YyUEHUSI U YMEHUEM
mo100paTh MPUMEPHI IS KOXKIOMU;

— TMPEICTaBICHHEM 00 apXUTEKType PaclpoCTpaHEHHBIX MOJIENICH U X HA3HAUYCHUH,

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

— 3aIyCKOM W TECTUPOBAaHUEM MOJICIH 4Yepe3 BHEUIHHE WHTEepQEiChl, HHTEpIIpEeTalueH
0a30BBIX PE3yJIbTATOB;

— OCO3HAaHUEM OHTHYECKUX BOIPOCOB, CBSI3aHHBIX C pa3pabOTKOW M MPUMEHEHHEM
UCKYCCTBEHHOTO MHTEJICKTA.
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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:xanue Nuauxkarop IlepeyeHb MJIAHNPYEMBIX
KOMIIeTeHLIMH KOMIIETeHLIMH pe3y/1bTaTOB 00y4eHHs 10
AUCHMIJIMHE (MOTYJIIO)
OIIK-3. CriocobeH ynpaBisiTh OIIK-3.1. 3HaeT NPUHIUIBI YIIPaBICHUS
IpoLecCaMM CO3JaHMS U npoleccamMy pa3padOTKU U BHEAPEHUS
UCIIOJIb30BaHUS IIPOAYKTOB U yCIyT B cepe
NPOAYKTOB H yCIYT B UHPOPMAIIMOHHO-
cdepe nHGOPMALTOHHO- KOMMYHHMKALIMOHHBIX TEXHOJIOTHH
KOMMYHUKaIIMOHHBIX OIIK-3.2. YMmeeT pazpabaTeIBaTh aNrOPUTMEI H
TEXHOJIOTHi, B TOM YHCIIE MPOTpaMMBbl, 00eCIIeUnBaAIOIINE
pa3pabaTeIBaTh 3¢ PeKTUBHOE CO3IaHHE U
AITOPUTMBI M ITPOTPAMMBI UCTIOJIb30BaHNE MH()OPMALMOHHBIX
JUTSL KX TIPAKTUYECKON IPOIYKTOB
peanusanuu OIIK-3.3. HmeeTt npakTHUECKHIA OTIBIT B
yIpaBJIeHNH POCKTaMH B 00J1aCTH
WH(POPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
BKITIOYasl KOOPJMHAIIMIO KOMaH] 1
PeCypcoB ISl TOCTIKEHUS
MTOCTABICHHBIX LENIeH
I1K-1. Crioco0€eH UCIIOIb30BaTh IIK-1.1. 3HaeT KI0YEeBbIE METOIBI
OCHOBHBIE METO/IBI €CTeCTBCHHOHAYUYHbIX,
€CTECTBCHHOHAYYHBIX, sxoHomudeckux u UT-nuciumms,
skoHoMu4eckux u 1UT- MPUMEHSIEMBIC B TPO(EeCCHOHATBHOMN
JUCHUTUIAH B JIeSITeTIbHOCTH
npohecCHOHATBHOMN [K-1.2. YMeeT HHTerpupoBaTh pa3INIHbIe
JESITeIbHOCTH IS METOA0JIOTUYECKHUE [TOJIXOBI ISt
TEOPETUIECKOTO U MPOBEICHHS TEOPETHUECKUX U
9KCTIIEPUMEHTAIILHOTO IKCTIEPUMEHTAIILHBIX UCCIIEJOBAHMUMA
UCCJIEIOBAHUSA I1K-1.3. NmeeT npakTHYeCKUN OTIBIT
MPUMEHEHUS] METOJIOB B peasIbHBIX
MPOEKTax JUIs JOCTHKECHUS HAyYHBIX U
MPAaKTUYECKUX PE3YJIbTAaTOB
IK-2. Crioco0eH HCIToNB30BaTh [K-2.1. 3HAEeT OCHOBHbIE MATEMATUYECKHE
COOTBETCTBYIOIINH METO/BI U UHCTPYMEHTAJbHEIE
MaTeMaTHYeCKHi anmapar CpeZCTBa, IPUMEHSIEMBIE IS
Y MHCTPYMEHTAJIbHbIC 00paboTKH 1 aHaIM3a HHPOPMALIUH
cpezncTsa Uit 00padoTKH, [K-2.2. Ymeer 3¢)(heKTUBHO HCIIONB30BAThH
aHanm3a u MaTeMaTHYEeCKHI anmapar Jist
cUCcTeMaTH3alx CUCTEMaTH3alluK JJAHHBIX U PEIICHUsI
MHPOPMALIUH [0 TEME npodecCHOHANBHBIX 3a/a4
UCCJICIOBAHUS IS I1K-2.3. Hmeet npakTHYECKHiA ONBIT pabOTHI €

peleHns 3a1a9
npohecCHOHAIBHOMN
JESATETBHOCTH

WHCTPYMEHTaMH aHajn3a HH(popManun
B PaMKaxX UCCIIEJOBATENbCKUX
IIPOEKTOB
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3. Temaruueckuii njiax

Neri/ HanMeHOBAH e TpynoeMKocThb, aKkaJjeMHUecKue Yachl TKY
n pas/iesia AMCHHILITHHbBI Ounasn gopma (Texyumii
(Momyust) AyAutopHas padora CamocTosiTen KOHTPOJIb
Jdexunn | Cemunappr | KOHTpoib Hasi pabora yCIeBaeMoCTH)
1 OCHOBBI MAIIMHHOT'O 5 5 12 JlomarrHee 3a1anue
oOydeHust Komnmoxsruym
2 OCHOBBI HEHPOHHBIX 5 5 12 Jomainee 3aganue
cerei KonnokBuym
3 O06paboTka 5 5 24 JomaliHee 3a1aHue
€CTECTBEHHOTO SI3bIKA
4 Kommnbroreproe 3penne 5 5 26 Jomainee 3aganue
Keiic
5 OOyueHue ¢ 5 5 24 JlomamHee 3amanue
NOAKPEIUICHHEM Keiic
6 MammHaHOE 00yUeHue 5 5 2 24 JlomamHee 3amaHue
Ha MPaKTHKE Ketic
IK3amen 4
Hmozo: 30 30 6 124
Obvem oucuunaunsl (Mooyas) 190
(6 ak. u.)
Obvem oucyuniunsl (Mooynsn) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HaumenoBanue paszjeJia ConepxxaHue TUCHUNIMHBI (MO1YJIs1) 10 TEMaM
JUCHHIJIMHBI (MO1YJIs1)
1 OCHOBBI MAITUHHOTO 00YYECHUS TepMuHBI
IMTorck ONTHUMATIBHOTO PEIICHHUS
OnrumMu3zanus

OOy4eHue ¢ yuurenem

OOyuenue 6e3 yunrens

AncamOmu

3akpersieHHe 1 MPOBEpKa MaTepuana

OcCHOBBI HEHPOHHBIX CeTEH

OcCHOBBI HEMPOHHBIX CEeTeH

2 O06paboTKka ecTeCTBEHHOIO si3bIKa | TOKeHM3aLus TeKcTa
PexkypeHTHBIE HEHPOHHBIE CETU
3 KomnsrorepHoe 3peHune O6paboTtka nz00paxeHuit
CeépTKH
4 OO6ydeHue ¢ MOAKpErIeHHEM TabnuyHoe oOyueHHe C MOJKPETICHUEM
HeiipoHHble ceTH I pelieHus 3a4a4 00y4YeHus! ¢ NOJKPEIIEHUEM
5 MaiuuHHOe o0y4eHune Ha | MammHHOe 00yueHNe Ha IPaKTHKE
NpaKTUKE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €r0 NpEAeIaMHu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. bapperr, C. ®. Arduino: HMCKYyCCTBEHHBIM HMHTEIJIEKT M MAIIMHHOE OOyYCHHE
npaktudeckoe pykoBoacTtso / C. @. bapperr ; ¢ anrn. 0. B. PeBnua. — Mocksa : JIMK Ilpecc,
2024, - 244 c. — ISBN 978-5-93700-276-1. - Tekcr : osnekrponHwii. - URL:
https://znanium.ru/catalog/product/2205065.

2. Nleiiten, I1. Python: MckyccTBeHHBIH HMHTEIUIEKT, OOJbIIME AaHHbIE M OOJavHbBIE
BBIUMCIICHHMS : TpakTHIeckoe pykoBocTBo / I1. [letiten, X. [eitren. - Cankr-IletepOypr : [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 HCKYCCTBEHHOI'O HMHTEIUIEKTa 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.

Jononnumenvnan numepamypa:

1. Boponos, M. B. CucreMbl HCKyCCTBEHHOTO WHTEIUICKTA : YICOHUK W MPAKTHUKYM IS
By30B / M. B. Boponos, B. U. [Iumenos, 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¢. — (Boicuiee obpazoBanue). — ISBN 978-5-534-00734-3. — Tekcr :
anekTpoHHbld  //  OOpazoBatenpHass  miatdgopma  FOpaitr  [caiit]. —  URL:

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

6. MartepuajibHO-TeXHHYECKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U OOecreunBarolell MpoBeIeHNE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHYECKOW U Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX YUEOHBIM MJIAHOM.

[Tomerienust, KOTOpPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYEeCKOro) THIA, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTalluy, a TaKxKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS AJI1 XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEICTBAMHU OOYYEHHS, CIyKallluMU JJIsl TpeACTaBlIeHUs] yueOHOH
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBaeTCs B YYEOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

ONEeKTPOHHBIA JOKYMEHT


https://znanium.ru/catalog/product/2205065
https://znanium.com/catalog/product/1733685
https://znanium.com/catalog/product/2123395
https://urait.ru/bcode/567794
https://urait.ru/bcode/561410

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;

— MEXaHUYECKHUE KAIbKYJISATOPHI;

— CIeNUaTM3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomemeHust 11k CAMOCTOATEIBLHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUI. MUCHOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHUeM  JOCTyla B JJCKTPOHHYI  HHGOPMAIIMOHHO-0Opa30BaTEIbHYIO  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeaoCTaBIsgeTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM
YUCJIE JJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPO(EeCCHOHATBLHBIM 0Oa3zam
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccbuika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeka
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbli calT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

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

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

7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3oBaTeNbHOIO MpoIiecca Mo AUCIUIUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO

pacnpocTpaHsieMoe

OnepaioHHbIe CHCTEMbI:

Microsoft Imagine (Windows | 3apybexxHoe JIMICH3UOHHOE

Client, Server)

Bpay3sepbI:

Supexc.bpaysep OTEYECTBEHHOE cBOOOIHO pacupoCTpaHsIeMoe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

OducHbIe 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) | sapy6exmoe | nuuensnonHOE

Cucrembl YHOpaBJcHUs 0azamu JAHHBIX?
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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/

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) 3apy0exKHOE cBOOOHO pacIpOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apyOeiKHOE CBOOOJIHO pacrpocTpaHsieMoe
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 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexHoe cBOOOHO pacmpocTpaHsieMoe

7. MeToanuyecKkue H OIleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCIHIIMHBI (MOYJIs1)

B npouecce usydenus aucuuIuinHel (Moayns) «BBeneHue B HCKYCCTBEHHBIH UHTEIUIEKT» B
paMKax TEKyIIEero KOHTPOJI YCIEBA€MOCTH HCIOJIb3YIOTCS TaKUe BUABI y4eOHOU paboThl, Kak
JEKUUs, CEMHHApbl M JIOMAllHUE 3aJaHus, KEHC, NPOEKT, a TAaKXKE pa3Iu4Hble BUIBI
CaMOCTOSITENIbHOM padOThl 00yYaroIMXCs IO 3aJaHUI0 IPEenojaBaTelis, HAlpaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH, 3aKpeIJICHUE  MPaKTHYECKUX
pohecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNE UHULIUATHB.

Jlekyuss — CHUCTEMAaTH4YECKOE, IIOCJIEIOBAaTEIbHOE, MOHOJIOTMYECKOE  U3JIOKCHUE
IpernojiaBaTesaeM yueOHOro MaTepuana, Kak IIpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCS BECTH KOHCIIEKT JIEKLHH: KPaTKO U CXEMaTUYHO
(¢uKcUpoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISATh Ba)KHbIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0X0onMMo OTMETUTh BONPOCHI WM MaTepuanbl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHEHHUS, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOMW nuTeparype. Ecnu
pa3oOpaThCsi B MaTepuane He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpernoaaBaTesio Ha KOHCYJIbTAllUU UM BO BPEMsI CEMUHAPCKOTO (ITPaKTHYECKOI0) 3aHATHS.

Ilpakmuueckue 3anamus — akTUBHas (opma oOyuyeHHs, B paMKax KOTOPOMl CTyHEHTHI
INPUMEHSIOT TEOpPETUYECKHWE 3HAHMS Ha TMPAKTHUKE, BBINOJHAA 3a/Ja4yd, SKCHEPHUMEHTHI WU
yIpa>kHEHUs IS 3aKpEeIUICHUs] HaBBIKOB U yMeHUN. OHU CIIOCOOCTBYIOT Pa3BUTHIO MPAKTHUECKUX
KOMIETEHIIUH, CTUMYJIUPYIOT CaMOCTOSATEIbHOCTh M IMO3BOJISIIOT HWHTErpPUPOBATH 3HAHUS W3
Pa3IMYHBIX AUCLUUIUIMH B peajibHbIE CLIEHAPUU PEIIeHUs MPOOIeM.
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Jns ycnenHoi moAroTOBKU K MPAKTUUYECKOMY 3aHSTHIO 3apaHee M3YyUYUTE TEOPETUUECKHI
MaTepHal 1o TeMe, CIJIaHUpYyHTe 3Tanbl paboThl (MIOATOTOBKA, BHIOJHEHHE 3a/1a4, 00CYKAeHUE
u pedriekcus) U pacnperesuTe BpeMs ¢ y4ETOM JIe/UIaifiHOB. AKTUBHO y4acTBYHTE B IPYIIIOBOI
paboTe, IPUMEHANTE KPUTUUECKOE MBIIUIEHHUE, a TIOCIIE 3aHATHs IPOAHATU3UPYITE Pe3yIbTaThl
U UCTOJIb3YHUTE MOIYUYEHHYIO OOpaTHYIO CBSI3b JUIS JAIbHEHUINETO YIy4llIeHUs HaBbIKOB.

Konnoxeuym — ycTHbIE OTBETHI HAa BOIPOCHI, CIIUCOK KOTOPBIX N3BECTEH CTYACHTY 3apaHee.

B mpouecce moAroToBKM K KOJUIOKBUYMY HEOOXOAMMO TPOAHAIM3UPOBATH Yy4ueOHBIC
MaTepuaibl, 0O3HAKOMUBIINCH C JICKIUSIMHU, YIeOHHKaMH M JONOJIHUTEIbHBIMUA MCTOYHHKAMHU,
AKINCHTHUPYSAT BHUMAHMUC Ha KIKOYCBBIX TCEMax. PGKOMGHI[YGTCSI CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIEKTHI, BBIJIEIISISI OCHOBHBIE UJI€H, TEPMHUHBI U (POPMYITBIL.

Keiic — mpaktuyeckass paboTa CTYJEHTOB HaJl PEATbHBIMH WM CMOJCIMPOBAHHBIMU
3aJ]Ja4aMH, 4TO MO3BOJISET CTYACHTY IPUMEHATh TEOPETUUECKUE 3HAHUS HA MPAKTHKE.

CTyneHT caMOCTOSITENILHO pa3padaTbIBAeT CTPATETHIO PEILICHNUS IOCTABICHHON 3a]a4l, YTO
CHOCOOCTBYET Pa3BUTHIO HABBIKOB KPUTUYECKOI'O MBIIIICHUS U CaAMOCTOSATENIBHOIO MPUHATUS
pemenuid. Takoil MoAX0X OMOraeT NOArOTOBUThH OyIYIIHUX CHELMATUCTOB K pEaJIbHBIM BbI30BAM
B UX IPO(eCcCUOHATBHOMN NeSTETbHOCTH.

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

[lpu pabore Ham JOMAIIHUMH 33JaHUSIMH Ba)KHO BHUMATEIbHO O3HAKOMHUTHCS C
Tp€6OBaHI/IHMI/I N CpOKaMH BBIITOJIHCHUA. PGKOMGHIIyeTCﬂ pa36I/IBaTB 3aJaHus Ha JTallbl, 4TOOBI
n30eKaTh TMEPErpy3Kd W JIy4Yille YCBOUTHh Marepuai. crosb30BaTh pa3iuyHble UCTOYHUKH
UH(OpPMAaILKK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 0osee TITy00KOro MOHUMAHHUS TEMBI.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBiICHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUTMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHuajaMH P MUHUMAJIFHOM yYaCTHUHU MPEToiaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT padoTy
C KOHCIEKTaMH JIeKIuii (00paboTka TeKCTa), MIOBTOPHOE U3yUYeHUE YUEOHBIX MAaTEepUaJIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOTHUTEIBHBIX TEM, BHITIOJHEHNE YIeOHO-NCCIIETOBATEIBCKUX
3aIaHUI U IpYyToe€.

FBomnycnvie 6anibl — 3TO OLEHKH, KOTOPBIE CTYAEHTHI MOTYT IOJIyYUTh 32 BBIOJHEHHE
JIOTIOJTHUTEIIBHBIX 3a/1aHUN.

@®opmaT OOHYCHBIX 0aJIOB MO3BOJIIET CTYACHTAM YJIYULIUTh OOIIYI0 OLEHKY IO Kypcy H
CTUMYJIUPYET yriIyOJieHHOe U3yYeHHe MaTepuaa.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[y.]'lIO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUA C(POPMHUPOBAHHOCTH KOMIICTCHIMI 110
aucuumInHe (Moay.0) «Bperenne B HCKYCCTBEHHbII HHTE/JIEKT»

OneHuBaHue YpOBHs Y4EOHBIX IOCTHKEHHH, 00ydaromuxcs MO JUCHUIUIMHE (MOJIYJIIO),
OCYIIIECTBIISIETCS B BUJE TEKYIIETr0 KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTaliH.

IIpoMeskyTouHasi aTTecTanMs MO JUCHUILUIMHE (MOJYIIO) OCYIIECTBISIETCS B (opme
9K3amena, Ipu 3TOM MPOBOJIUTCS OLIEHKA KOMITETEHIINH, chOPMUPOBAHHBIX 110 AUCLUILIIMHE.

Jns oueHMBaHUS TEKYIIErO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTaluu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJla OLEHUBAHUS, KOTOPask COOTHOCHUTCS C TPaTUIIMOHHON
NATUOATIILHOM IIKAJION ceayonM 00pa3oM, ecii MHOE HE yKa3aHo B Cui1adyce NUCHUTIINHBL

ONEeKTPOHHBIA JOKYMEHT



JlecaTnboanabHas
OIleHKA

Ouenka 3a 3auer

IIaTnoananLHas
OILICHKA

OO0uas xapakTepucTUKa pe3yabTaTa
00y4YeHus1 Mo JUCHUILTUHE (MOYJIIO)

10

3auTeHo

OTiInyHO

9

3auTeHo

OTiInyHO

8

3aureHo

OT1anaHO

CTyIEHT MOJHOCTHIO BJIAJICCT 3HAHUSIMH,
M3JIOKEHHBIMA B pabodeit mporpamme, U
DIyOOKO OCMBICHSACT JuciuiuiuHy. OH
CaMOCTOSITEIILHO u JIOTHYECKH
MOCIICIOBATeIbHO  OTBEUaeT Ha  BCE
BONIPOCHI, AKIEHTUPYsl BHUMaHHE Ha
HanOoJiee BAXKHOM. Y MEET aHAIM3UPOBATD,
CPaBHHBATB, KJIAaCCH(UIIMPOBATD,
000011aTh, KOHKpPETH3HPOBATh u
CHUCTEMaTH3UPOBATh W3Y4YEeHHBIN
MaTepuaJ, BBIICISS KITFOUECBbIC MOMEHTHI H
yCTaHaBIMBas NPUIMHHO-CIIEJICTBEHHBIC
cBs3u. YeTko opMmynHupyeT OTBETHI,
YBEPEHHO HMHTEPIPETUPYET PE3YJIbTAThI
AHAIM30B W JAPYTUX HWCCIENOBaHUM, a
TaKKe pelacT CIoXHbIe 3anaun. CTyaeHT
XOpOIIO 3HAKOM c METOIaMH
HCCIIEIOBAHUS,  HEOOXOOUMBIMH IS
MPAKTHYECKON JCATCILHOCTH, U yMEET
CBS3BIBATH ~ TEOPETHYECKHUE  ACTIEKTHI
JTUCIUTUIMHBL (MOAYJS) C TMIPAKTUICCKUMU
3a7a4aMu.

3auTeHo

Xoporo

3auTeHo

Xoporo

CryneHTt o0namaeT 3HAHUSIMH MPEIMETa
MOYTH B TOJHOM 00BbeMe pabouei
IPOTPaMMBI u CaMOCTOSTEILHO,
JTOTHYECKU ITOCJIEIOBATENBHO u
BCECTOPOHHE OTBEYAeT HA BCE BOIPOCHI,
aKIEHTUPYs BHHMaHWe Ha Haubolee
3HaYMMBIX ~ MoMeHTax. OH  ymMmeeT
aHAJIM3UPOBATh, CpaBHHBATH,
KJIACCU(UIPOBATH, 0000111aTh,
KOHKPETH3HPOBATh U CUCTEMAaTU3UPOBATh
W3yUYCHHBI MaTepHal, BBIICISS €ro
KIIOYEBbIC AaCMEeKThl M yCTAaHABIUBAS
MPUYUHHO-CJICACTBCHHBIC CBSI3U.
dopMynUpyeT CBOM OTBETHI, YBEPEHHO
UHTEPIPETUPYET PE3YJIbTAThl aHAIHU30B U
JIpPYrUX HCCIENOBAHMUM, a TAKKE PElIaeT
CJIOKHEIE CUTYaIlMOHHBIC 3a/1a4u.
CTyIeHT XOpoIIO 3HAKOM C METOJaMu
HCCICAOBAHMS, HEOOXOTUMBIMH IS
[PAKTUYECKON IEATEIBHOCTH, U YMEET
CBS3BIBATH  TEOPETHYECKHE  ACIECKThI
MpeaMeTa ¢ MPAKTHUCCKUMHU 33/[adaMH.

3auTeHo

Y,HOBJ'ICTBOPI/ITGJ'ILHO

3auTeHo

Y,HOBJ'ICTBOPI/ITGJ'ILHO

CryneHT obnagaer 0a30BBIMU 3HAHUSIMH
o  JIHUCUUILINHE (Momyito), HO
HCIIBITHIBAET TPYJHOCTH pu
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JlecaTnboanabHas
OIleHKA

Ouenka 3a 3auer IIaTnoananLHas

OIICHKAa

OO0uas xapakTepucTUKa pe3yabTaTa
00y4YeHus1 Mo JUCHUILTUHE (MOYJIIO)

CaMOCTOSTEIBHBIX OTBETaX U UCIOJIb3YET
HeTouHble (OpMYITUpOBKH. B xoxme
OTBETOB  OH  JIONMYCKAaeT  OIIMOKH,
Kacaromuecsi cyTd BompocoB. CTyAeHT
CrocoOeH  pemarb  TOJIBKO  CaMble
NpOCThIE 3aJayd W BIaJceT JIHUIIb
MUHUMAJIBHBIM ~ HabopoM  MeToHOB
HCCIIEIOBaHMS.

He 3aureno He cnoan

He 3aureno He cnoan

He 3aureno He cnoan

CTyneHT He OBIajell 00s13aTeIbHBIM
MUHMMYMOM 3HAHWH 10 MpEeaMeTy U He
MOJKET OTBETHTh Ha BOIIPOCHI, JaKE €CIIH
MpenoaBaTeb 3a7acT JOMOJHUTEIIBHEIC
HAaBOJSIIUE BOIIPOCHI.

JucuumimHa  (MOIyJIb)

ClenyroImuM o0pa3om:

((BBGI[GHI/IG B HCKYCCTBGHHLIﬁ HUHTCIIICKT» OLCHHUBACTCA

AKTHBHOCTH Bec |KoaunyectBo Onucanne
Homamraue 3amanus | 40% 13 Habop 3amad mo remam Henenn
Komnnoxsuym 15% 1 YcTHBIE OTBETHI HA BOIIPOCHI, CIMCOK KOTOPBIX U3BECTEH
CTYZACHTY 3apaHee
Ketic 30% 3 [IpakTrueckas paboTa CTYIEHTOB HaJl peaTbHBIMHU U
CMOJICTTUPOBaHHBIMU 3a]lauaMy
Ox3ameH 15% 1 [TuceMeHHast WK ycTHast paboTa Hall 3aJaHUCM,

HaIlpaBJICHHBIM HA IIPOBEPKY IOJYUYEHHBIX 3HAHUN U
HaBBIKOB I10 KypCy

®opmyJia pacyéTa HUTOrOBOM OLEHKH MO JucOMIvIHe (moay.aw) «Beenenme B
HCKYCCTBeHHbI MHTe/IeKkT»: «0,4 X cpenHee 3a momantaue 3amanus + 0,15XKoutokBuyMm +
0,3x cpennee 3a keiicel + 0,15% sK3aMen».

B pamkax u3yueHus: AMCUUILUIMHBI (MOYJIs1) BO3MOYKHO MOJIy4€HHE OOHYCHBIX 0allioB.

Texyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIIHHE (MOAYJII0)

®opMmat npoBeeHus

IIpuMepHbIe 32JaHUS 10 KOJIJTOKBHYMY

[lenp KOMIOKBMYMa — TPOBEPUTH TBOU 3HAHUS MO NMPOHIAEHHBIM MaTepuaaMm, HaBBIKU
OpPUEHTHPOBATHCS B TEMaX M BECTU KOHCTPYKTUBHYIO Oecely 1o mporpamme kypca. KomnokBuym
OyZeT MPOBOJIUTHCS B (JopMaTe qUaora, moxoxero Ha co0ece1oBaHueE.

Bce crynenTsl xxepeObEBKOI pa3aensaTcs Ha mapbl. B kaxoil nape cHayaia ofuH CTYAEHT
OTBEUYAET Ha BOIPOCHI APYroro, a 3aTeéM HaoO0OpOT: BTOPOMl CTYAEHT OTBEYAaET Ha BOIPOCHI
nepBoro. Bompockl H0mxHBI onupaThes Ha Owiter. Kaxapiii u3 OmineroB Oyner coaepkarh 2
0a30BBIX BOMPOCA U3 CMHCKA M OJUH KEHC, B KOTOPOM HYKHO MpEeJCTaBUTh cebs B ponu ML-
crielranucTa u3BecTHo kommnanuu. K xaxmomy Bompocy U3 Ousera (BKItoyasi Keic) CTyaeHT
CaMOCTOSITENTLHO MPUIYMBIBAET HECKOIBKO JOMOIHUTEIBHBIX BOIIPOCOB, YTOOBI pa3BUTh IUAJTIOT
mo teme. 3a Xoaom Oecenpl OyAeT HaOMIOIATh MPOBEPSIONMINM, KOTOPHIM MOXKET 3a/1aBaTh
YTOYHSIOIINE BOMPOCHI.

Cnucok 6a30BbIX BONPOCOB
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o

17.
18.

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

25.

26.
27.
28.
29.
30.

Yem paznmuuarotrcs TepMuHBl «MammaHoe 00yueHne» u «VCKyCCTBEHHBIN MHTEIICKT?
Yem paznuuaroTcsi TEOpUsi BEPOSITHOCTEW U MaTeMaTUYeCcKasi CTaTUCTHKA?

Yro Takoe EDA? 3auem oH HykeH?

Urto Takoe taprer? Uem Taprer oTaumvaercs OT Apyrux npuzHakoB? UTto Takoe pazmeTka
naracera?

YeM oOydeHHUE C yUUTEIEeM OTJIMYAeTCs OT o0yueHus Oe3 yuurens?

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

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

UYro Takoe rpagueHT QyHKIUN?

Onuim alropuT™M rpaIu€HTHOTO CITYCKa.

. Kakue npoOieMbl MOTYyT BO3HUKHYTb [P IPUMEHEHUH IPAJAUESHTHOTO CIycKa?

. Uro takoe nepeoOyuenue?

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

. Uem BanuganuoHHas BBIOOPKA OTIMYACTCS OT TECTOBOW?

. Urto takoe OyrcTpan?

. Uto Takoe CKONb3AIIUNA KOHTPOJIb? 3aueM OH HYKEH?

. Kak yBenuuenne obydvaromieid BHIOOPKU (M COOTBETCTBEHHOE YMEHBIIIEHHE TECTOBOM

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

Yewm nuHelHas perpeccus OTIINYaeTcs OT JIOTUCTUYECKOM perpeccuun?

Kakue moznenu HasbiBatoTcst MeTpudyeckuMu? IlpuBean npuMepbl METPUYECKUX MOAENEH.
Kakue runepnapaMerpsl CyHIECTBYIOT y pEILAOLIEro aepeBa? 3a 4To OHU OTBEYAIOT?
Kakue TexHuku aHcamMOJInpoBaHus Thl 3Haelb? B uéM 3akitoyaercs ux cyrb?

Kakue cBolicTBa BEpOSATHOCTU Thl 3HACUIb?

Kakue coOpITusI HAa3bIBAIOTCS HE3aBUCUMBIMU?

Yro takoe napanokc Montu Xoina? OO0bsICHU, B YEM COCTOUT €ro pelICHUE.

Yro Takoe pacripeiesieHue ciy4aiHol BenuunHbl? UeM AUCKpETHOE paclipeieieHue
oTau4aercs ot HemnpepbiBHOro? [IpuBenu npumepsl pacrpeiesieHui.

Yro takoe dyHkuus npasrononodbus? Kakas y neé popmyna? I'ne ucnonb3yercs 3ra
byHKIHS?

Yro Takoe HEWpOH?

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

YT0 TaKOE€ MHOTOCJIONHBIN NTEPLENTPOH?

Yro Takoe MeTo1 00paTHOrO pacupocTpaHEeHUs OIMOKNU? ONUIIN €ro JTallbl.
Kakue ¢pyHKIMM akTUBAIMM ThI 3Haelb? B uém uX HelocTaTKu U peumyniecTBa?

IIpumep 6ntera
Yewm nuHelHas perpeccus OTINYaeTcs: OT JIOTUCTUYECKOM perpeccun?
JIOTOJTHUTEBHBIE BOIIPOCHL:

+ A Kakylo 3a7jauy peuaer JorucTudeckas perpeccus?

+ Kakue 3HaueHus1 MOKET BbIIaBaTh KaKIasi U3 ITUX MOJIEJIEN B KauecTBE OTBETa?

Kakue @yHkiuu ommoOku Thl 3Haemnb? B Kakux 3aayax OHU MCHONb3YIOTCA?
JIOTIOJTHUTETBHBIE BOIPOCHI:

«  SBnsgercs nu Ha3BaHHAA QyHKIMS ommOKu auddepenuupyemoii? [louemy 310 BaxkHO?
- Kakue ¢pyHkumm ommoOKu A1 3a1a4d MHOTOMEPHOM PEerpecCHy Thl 3HACHIH?

[IpencraBs, uto Tebe nopyuninu cozganue ML-anropuTMoB U npoieccoB
00pabotku nanabix B Auaekc Exe. [Togymaii, kak MOXXHO TOJONUTH K ATOH
3agaue?
JlonoaHUTEIbHBIE BOIPOCHI:

« Kak MoxHO cobuparh qaHHBIE?
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+  Kak moxHo chopmynupoBath 3a1auy B TepmuHax ML?
+ Kakue Mmoaenu ThI MOT OBI HCITOJIB30BATh?

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

IIpumepHbIe KelchI
Keiic 1 [2 0aana]

HeoOxonumble nanHble XpaHsaTcs B Ta0nuIle. 3arpy3u Ux B HOYTOYK.
1. Bocnounb3syiics komanaoir gdown st 3arpy3ku aanHbix. [0,5 6asia)
2. Cuwmraii ux ¢ nomomipto Pandas. [0,5 6ana)
3. BeiBenu naracer Ha 3kpas. [0,5 6asnal
4. Wckmoun nepeMeHHyro Id win caenaii e€ naaekcom. MosKelb BRIOpaTh 1000k
Bapuanrt. [0,5 6asa)

Keiic 2 [3 0aaa]
[IpoBenu nepBUYHBIN aHATIU3 TAHHBIX.
Hns sToro:
1. Tloctpoii onucaTenbHYO CTATUCTUKY (ThI Y)KE€ CTAJIKMBAJICS C TAKOH 3a1a4yeii Ha
cemunape). [0,5 6anaal
Hanumm cBou BeiBoABL. UTO HEOOBIYHOTO THI 3ameTua? [0,5 6asal
BriBeu nH(pOpMAIHIO TIO TUTIAM JTAHHBIX KaXXI0H KoJIoHKH. [0,5 6asna)
Cnenaii onmucaTelIbHYIO CTAaTHCTHKY JIJIsl HEYMCIIOBBIX TIEpeMEHHBIX. Tebe
MOMOJKET JoOKyMeHTalus. [locMoTpy BHUMATENBbHO, KAKOM THUI IaHHBIX HAJIO TIEPEIaTh B
apryMeHThl QYHKIIUH ONUCATEIbHOW CTaTUCTUKH. [1 6aswi]
5. Hanummm cBou BeiBOIbI. Kakuie HHTEpeCHbIE 3aKOHOMEPHOCTH B TAHHBIX ThI
zametuia’? [0,5 6anial
Uto HEOOBIYHOTO ThI 3aMeTHI? Hanuim BBIBOIBI MUHUMYM TI0 IBYM TIEPEMEHHBIM.

Mo

Kaxkmne 3aKOHOMECPHOCTH ThbI sametun? Hamumm BbIBOAbI MUHHUMYM I10 IBYM ICPEMCHHBIM.

Keiic 3 [4 0anaa]
[TocTpo#i rpaduku, KOTOpble MPOBEPAT 0a30BbIe HABBIKK BiajgeHus Pandas m Oubmmorexamu
BU3YalIU3al1H.
1. Hapucyii rucrorpammy pacnpesenieHus nepeMernoi Depression. [0,5 6ania)
2. Hapucyii nBe rucrorpamMmsl psom: [1,5 6anal
o CreBa: ructorpaMmma nNpoa0KUTEIbHOCTH CHA.
o CmpaBa: rucTorpama mpoAOJKUTEILHOCTH CHA, A€ KaXJas KaTeropus J0JDKHA
oTtoOpakaThcs ¢ yuéTom repeMenHoi Depression.
o Mg KaxIoi rucTorpaMMbl MOPSIOK KOJOHOK JOJDKEH OBITh YNOPSAJOYEH OT
HauMEHbIIEen MPOJOJKUTEIbHOCTU CHa hi (6] MaKCHUMaJIbHOM.
Kareroputo Others momect B Ha4aio WK B KOHEII.
3. Kaxprii rpaduk q0mKeH OBITh TOANKCAH, JereH1a BeiBeaeHa 0,5 6ama). Y ructorpamm
U3 MIYHKTA 2 JI0JDKHBI OBITh KaK OT/IeJIbHBIE IOJMKCH, Tak U obmas. [0,5 6annal
4. Onuiu pe3yabTaThl A Kaxa0ro rpaduka U noiyyusimecs Beiofsl. [0,5 + 0,5 6annal
[IpoBepsb, 4TO y KaXKA0ro rpaduka ecTb MOAMUCH OCEH, JIETeH bl U Ha3BaHUSI.

Uro ThI 3aMeTHI1 Ha rpadukax? Hanumm MUHUMYM OJTMH BBIBO/I.

Keiic 4 [1 6a171 u 2 6oHyCHBIX 0asJia]

Ecnu TBI cienan npaBUIbHBIC BRIBOBI U3 33]]a41 3, TO CETOIHS TOYHO 3aX0Uelllb JIeUb MOPaHbIIIe.
Teneps HYKHO POBEPUTH, MOTYUAIOT JIM CTYACHTHI 0OJIbIIe 0aIOB, €CIIM BMECTO TOTO, YTOOBI
UJTHU ClIaTh BOBPEMS, IPOJOJIKAIOT pellaTh JOMAIIHEe 3a/JaHue.

st aTOTO TeOEe HYXKHO:
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1.
2.

3.

O3HaKOMUTHCS C JJOKyMeHTanuen boxplot. [0 6aioB]
Hapucosate auarpamsl Buaa boxplot: [1 6aaia + 1 6onycHbIi 0ai]
DTO A0JKEH OBITh OJMH IpaduK ¢ MHOXKECTBOM boxplot.
JUnist KaK 101 TPyl CHA HAapuCyl oTaenbHbIl boxplot. [0,5 6annal
['pynmel cHa TOJDKHBI OBITH YIIOPSIOYEHBI, Kak B 3a1aue 3. [0,5 6aJjial)
Takoke cuenaii paszaenenue o nepemenHoi Depression. [0,5 6onycHbIX 6asa)
Ocu no/mKHBI OBITH TIOJIKUCAHBI, BBIBEJACHO Ha3BaHUE U JjereHnaa. [0,5 60HyCHbIX
oanal
Kaxkue BbIBOABI MOKHO cienaTh 1o rpaduky? [1 60HycHBIH 6asi]
O0s3aTenbHO 03HAKOMBCS € JIOKyMEHTAIMe!, HHa4ye rpaduK HEe MOCTPOUTD.

O O O O

Hanumm, 4ro MoXHO yBUAETh Ha rpaduke (MUHUMYM JBa BHIBOJA).
IIpumepHbIe TOMaLIHKUE 32 IAHUS
Jomammnee 3a1anue no teMe «MalimHHOE 00y4YeHH e

Ceroans Thl pa3depéub 3aaauy kiaccudukanuu s qataceta Predict Pet Adoption Status

Dataset. Ilo XApaKTECPUCTHUKAM JXUBOTHOI'O HAJI0 IIPCACKAa3aTh, 3a6epyT JIK €Ir'0 U3 IIpHUI0Ta.

N3y4n nepeMeHHbIC B JaHHBIX:

PetType — Tun >xuBOTHOTO (HampUMep, MTUIA, KPOJIHK, COOAKa).

Breed — mopona.

AgeMonths — Bo3pact B Mecsax.

Color — uger.

Size — pasmep.

WeightKg — Bec.

Vaccinated — ects 1t ipuBuBka (0 — Het, 1 — 1a).

HealthCondition — 3mopoBoe uu 6onbHOE kHBOTHOE (0 — 31M0pOBOE, 1 — GOIBHOE).
TimelnShelterDays — xonu4ecTBO AHEN B IPHUIOTE.

AdoptionFee — ckonbKO CTOUT 3a0paTh )KUBOTHOE U3 MPHUIOTA.

PreviousOwner — ObUI JIK Y )KUBOTHOTO yke xo03stuH (0 — Her, 1 — na).
AdoptionLikelihood— raitnyt nu xo3suna xuBoTHOMY (0 — HH3Kasi BEpOSTHOCTh, 1 —

BBICOKAsI BEPOATHOCTB). DTO LI€eBast IEPEMEHHA.

3amaua 1. Pa3nenenne naracera na train, val u test [4 6ana]

Cnauana HEOOX0IUMO Pa30UTH BHIOOPKY Ha 00YYAIOIIyI0, BATHIAIMOHHYIO W TECTOBYIO. Jliis
ATOTO HY)KHO BBIOpATh MEPEMEHHYI0, IO KOTOPO# OyayT cOaaHCHPOBAHHO Pa3/IesThCs TaHHBIE.
UT0oO0B! peluTh 3Ty 33a4y ObLIO MPOILE, BBIOMpPal TOJBKO KaTeropHajibHbIe IEPEMEHHBIE.

UTo HYXKHO CHENaTh:

1.

2.

3.

BusyanusupoBath paszjencHue Ha train u val mo Bcem kareropuaibHbIM HepeMeHHbBIM. [1
o0ami|

[IpenyioxkuTh pazaeneHue Mo HEKOTOPOH KaTeropualibHOW MEepPEeMEHHON TakK, YTOObI
pacripesie/ieHus] 10 JPYTUM IE€peMEHHBbIM OBbUTH IOXOKUM MEXAY BaJUJALUOHHOW U
oOyuatorieii BeIOOpKoii. OG0CHOBATh CBOE pEIlIeHHEe, OPUSHTUPYSICh Ha BU3YyaH3aIlnio. [2
o0ana)

Baxno. [loMHN, 4YTO 1eneBas TIepeMEeHHas TOXe KareropuanbHas. O0s3aTenbHO
paccMOTpH €€ B MPOLIecce aHAIN3A.

Cnenath pa3duenue Ha train, val u test mo BeiOpanHoi epemeHHOi. [1 6asi]

Kak 6yIlCT BBITVIAACTDb TBOS BU3YyaJIU3allHsd (BC}I CJIOKHAs 4aCThb KOJIa yiKE€ HaHI/IcaHa)Z

bonpnioe MonoTHO ¢ MHOKECTBOM FMCTOTPAMM.
Kaxnas cTpoka MOJOTHA COOTBETCTBYET pPa3OMEHMIO MO OJHOW W3 KaTeropHajbHbBIX
IIEPEMEHHBIX.
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e [lo crombriamMm Ka)KI0l CTPOKH IMOJOTHA M300PaKEHBI TMCTOTPAMMBI IEPEMEHHBIX, IO
KOTOpbIM pa30uenue He aenanu. M3o0paxkaTh NepeMeHHYI0, O KOTOPOH Jenaiu
pa36HeHHe, HC UMCCT CMBICJIAa, TaK KaK OHa 6yz[eT MaKCHUMAaJIbHO C6aJ'IaHCI/IpOBaHHOI71.

e Bce ocu moamnucansl, Ha3BaHUS rpa(l)I/IKOB U JICTCH/bI BHIBC/ICHBDI.

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

[Mocrne pa3nenenust qanHbix Ha train, val u test HyxHO 00y4YHTh MOJIE)Ib MAIIMHHOTO 00yUYeHus. B
3TOH 3amaue Tebe HyKHO TpeoOpazoBaTh kateropuu kK OHE u BeIOparh nyunryro mMozaenb ais
3aa4M KJIacCU(UKALIUU.
YT0 HYXHO clenaTh:
1. TIpumenurs OHE u3 sklearn [1 6ai]:
o 00yuuTh ero train-moaBeIOOpPKE;
o IPUMEHHTH pe3ynbraThl K Val u test.

2. BriOpatp 4 pazIu4HbIe MOJIEH JUIst KJaccu(uKanuu u3
oubmmoreku sklearn (pekomenmyercss B3saTh LogisticRegression, 4ro0Obl mpoiie ObLIO
pemiath 4eTBEPTOE 3a/1aHne Ha OOHYCHBIE Oaibl). [0 6an10B]

IIpumeuanue. HopManbHO, 4TO ThI 10 CHX MOpP HE MOHUMAEIb, YTO 3TO 3a Mojenu. C
HUMH MBI OyJIeM 3HAaKOMUTBCS B CIEAYIOIUX 3aHATHsAX. Celfyac Ba)KHO TIOKa3aTh, KaK ThI
Oyzelb BBICTpauBaTh MamiaitH 00ydeHus, Ui 3TOr0 cama MoJIejIb U KaYeCTBO HE BasKHBI.

3. OOyuHTh KaXIYI0, IOJYYHUTH Mpeackasanus i train- u val-noaseidoopok. [1 6asi]
4. Tlocuurath MeTpuKy Accuracy mis train u val. [0,5 6ayuta]
5. Ha ocHoBe Banmujanuu BEIOpaTh MOJEIB IS JalIbHEHIIEH paboThl, HAIMCaTh CBOM MBICIIH

1o noBoay 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 HabnogeHus.

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

Teneppb HYKHO TOAOOpPATh MapaMeTpbl BLIOPAaHHON MOJIENH, KaK MbI 3TO €I HAa CEMHHApE.
YTo HYKHO CAENaTh:

1. TlocmoTperb OOKYMEHTAlMIO BbIOpaHHOW MOJENM W BBIOpAaTh JBa Mapamerpa st
nepebopa. [0 6asn0B]|
IIpumeuanue. TeOe He HA0 3HATH, UTO OHU 3HauaT. [lonpoOyii pa3HbIe BapHaHThI Pa3HBIX
IapaMeTpoB.

2. 3amycTUTh TI0O HUM IIMKJI B IIUKJIE W BHIOpATh JIydliee coueTanue. Jlydnryro Momens, eé
napaMeTpel W Pe3yNbTaThl METPHKH Ui train m val mpomie XpaHWUTh B OTIENBHBIX
nepemMeHHbIX. [1 0as|

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

4. Ornucatb MoJy4eHHbIe pe3ynbTaThl. [1 6ai]

Baxkno. Tak kak Ternepb HYXKHO CJIEIUTh 33 METPUKOW, a HEe 3a (pyHKUMEH MOoTepb, HE CTOUT
0€31yMHO KOIMPOBATh KOJ ¢ ceMHHapa. J[1s1 KoppeKTHOM paboThl HA0 €r0 U3MEHUTbD.

I[OMalllHee 3aJaHue 1o TeMe ((OHTI/IMI/I?.aIII/IH M TA0JIMYHbIE JAaHHBIC»

ONEeKTPOHHBIA JOKYMEHT
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B sTom nomaniHem 3aganuu Tebe HyKHO:

e peanu30BaTh I'PAJUECHTHBIN CITYCK JUIS JIMHEMHOW PErpeCcCUH ¢ ABYyMs IIapaMeTpaMu s
ONTUMU3ALMH: CMEIICHUEM 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 cemmnape Oblma paccMOTpeHa JHMHEHHasl perpeccus JUis ciaydas, KOrja eCThb BCEro OJHMH
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 MOXHO caenath B popmate LaTeX. Bece HeoOXxomumple yacTH Koja
yke OblM B ceMuHape. Ecnu TpyaHo ucnons3zoBats LaTeX, Hanuim cBO€ pelieHue Ha
Oymare W IpuKpenu ero Kk Hoyroyky. [1 6ami]

2. Peanu3oBaTh (hyHKIMIO AJISi BEIYMCIICHUS TPAMEHTA Ul MTApaMETPOB CIBUTA M HAKJIOHA
it MSE. [1 6am]

3. Peanm3oBark IpaJeHTHBIN 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.

3amaua 2. lllexyaep u onTuMHU3anus CA0KHOI PpyHKIMH [5 6a110B]

Ms1 yxe mpoOoBanu pasHbldi TeMn oOydeHus (aHri. learning rate). Eciu oH OblT OueHb
OO0JIBIION, TO ONITUMH3ATOP OBICTPO HAYMHAI CXOAUTHCS B CTOPOHY MHHUMYMa, HO TIOTOM T'ZIe-TO
3acTpeBall, He JoXo/s 10 Hero. Eciu Mbl Opanin maneHbkuil learning rate, To aroput™ cxoauics
MEJJICHHO C CaMoro crapTa. B 3Tom cirydae Mbl He K 1ainu, YTOOBI HEe TPATUTh BpeMst Ha CEeMHUHApE.
Knate npunuiocs Obl J0AT0, HO pe3yabTaT OblI Obl HE XyXKe, YeM [yl BapuaHTa ¢ OOJIbLIMM
learning rate.

Otcrona cnenyer uaes wenynaepa. Ilouemy Obl Ham He caenaTh Ooibluoil learning rate
BHAYaJe, a MOTOM ITOCTETIEHHO YMEHBINIATh €T0 MO Mepe 00yJICHHSI.

enyaep (ot anra. scheduler) — 310 HecnoxHas (yHKIUS, KOTOpas MO HEKOTOPOMY
pacriicaHuio MeHsieT learning rate JUIsi HalIero ajaropuTMa onTHMH3anuu. VMHorma memynep
Ha3BaIOT «IUIAHUPOBILUKY.

B s10ii 3amaue TeOe HY)KHO ONTHUMU3UPOBATH OAHY CIOKHYIO (PYHKIIMIO C MHOKECTBOM
JIOKaJIbHBIX MUHUMYMOB U OJTHUM TJ100abHBIM. O0X0IUTh MUHUMYMBI Thl OyJIeIIb C ITOMOLIBbIO
KOCHHYCHOTO menyJsepa. To ecTb CKOpocTh 00y4eHust OyeT To majarb, To pactu. [louemy tak?

Bcenomuum cemunap: mpu 6osbiioM learning rate 3HaueHHe Haie GyHKIUU TOTEPb POCIIO.
To ecTh B JaHHOM 3a7aue TPU MOMAJAHNHU B JTOKATBHBII MHHUMYM y ONTHMH3aTOpa Oy/IET IIaHC
BBIOPATHCS M3 HETO U UCCIIE0BATh IPYTHe MUHUMYMBI.

Tebe Hyx)HO:

1. BusyanuszupoBath (pyHKIIHIO, peain30BaTh €€ BHIUNCICHUE U TIOJICUUTATh IpaJueHThl. [1 6ai]
2. 3amyCTHTh U3 CITy4aifHON TOYKH IPAJHEHTHIN CITYCK U ONUCaTh, Kyaa oH coinércs. [0,5 6annal
3. Peanu3oBarh KOCHMHYCHBIH menyiep. [1 6aui]

4. Buzyanm3upoBaTh, KaKk padOTaeT meaysiep — MOoJaTh B HETO MOCIEI0BATEILHO apryMEHTHI U
c/enaTh CIMCOK U3 Ir, KOTOpBI 3aTeM HaJj0 HapucoBaTh Ha rpaduke. [0,5 dayal

5. 3anycTUTh ONTUMHU3ATOP C KOCHHYCHBIM WIEAYyJepoM. B pe3ynbTaTe ONTUMH3ATOP IOJKEH
000MTH XOTS OBl HECKOJIBKO JIOKATbHBIX MUHUMYMOB (3/10pPOBO, €CJIM OH CBAJIMTCS B TII00abHBIN
10 UTOTY, HO 3TO HeoOsM3aTenbHO). [1,5 6aal

6. HapucoBaTh MapupyT oNTUMHU3aTOpa C MIeYJIepOM U HalucaTh CBOM BhIBOJLL. [0,5 6annal
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3anaua 3. [lepe3anyck onTumuszatopa [1 6ania + 2 60HycHbIX O0aJia)

Emé oqun croco6 moucka rio0aabHOr0 MUHIMYMa CPEAH JIOKATBHBIX — 3TO MEpPe3aIycK
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 3HaYeHUEM (PyHKIMH 1TOTeph. [1 6aswi]
2. U3 kax0ii TOYKHM 3ayCTUTh OOBIUHBIN I'paJUeHTHBIN ciyck 6e3 menynepa (3To HyXHO,
9TOOBI HE BBUICTETH U3 onTHUMyMa). [1 6ami]
3. HapwucoBats onHy snydiryto Tpaektopuio. [1 6amni]

Jlomamnee 3aganue no teme «Kimaccuueckue mogean ML

3anaua 1. O0y4eHnue pa3HbIX MojeJieil perpeccuu [6 6a/10B]
TeGe HykHO 00yunTh ML-MOEMHM M OOBSICHUTH, TOYEMY TOJTYUYHIINCh TaKue Tpeacka3anus. He
3a0bIBail, 4TO MOJEIM OOydYeHbI Ha MOABBIOOpPKE train, mo3ToMy 0co00¢ BHUMAHHUE YICIH
MHTEpIIpeTaluy paboThl aAITOPUTMOB Ha test-oaBsIOOpKe.
Hcnonb3yit Mmonenu:
1. Jluneitnas perpeccus.
SVM.
KNN.
JepeBo penieHuid.
Crnyualinblii jec.
. bycTUHT Hax nepeBbsAMU.
Jlist Kask 101 MOZIENTN HYKHO BBITIOJHUTH CJIEAYIOLIUE TYHKTHI:
1. OOGyuuth MOIEINb perpeccun Ha train-moaseidopke. [0,25 6asal
2. BusyanusupoBaTh perpeccuio U OOBSCHHUTD, IOYEMY MOJYUYHIICS Takoil pe3yibrar. [0,25
o0ana)
3. Jig Kaxaoro aiaropuTMa OAMH pa3 M3MEHUTHh TapamMeTpbl WM, HalpuMep, T00aBUTH
MOJIMHOMBI, YTOOBI YIYUIIUTh PEe3yabTaT pemienus 3aaaun. [0,25 6annal
4. Omnwucartp, 4yTo nonydusioch. Eciy xkauecTBO pelieHus: He yAaéTcs yIydlIUuTh TPOCThIMU
METO/IaMH, OOBSICHH, C YeM ATO CBsi3aHo. [0,25 6ajia]
Baxno. /[ nuneitHON perpecun MyHKT 1 yXe BBINOJIHEH BbIIlIEe KaKk PUMEp, TO3TOMY Oasuibl 3a
3TOT IYHKT HE HaducisAwoTca. Haumuali cpady ¢ nmyHKTa 2. 3a IIOCTPOEHHE BCEX MOJEIEH,
BU3YaIM3aIUI0 U 10pabOTKyY Thl MOKelb noinyuuts 0,75 +1+ 1+ 1+ 1+ 1=15,75 Oamna.
B koHIle HanUIIM BBIBOJIBI O MPEUMYILIECTBAX U HEJOCTATKAX Kaxxaou moaenu. [0,25 6anal

SRR

3anaua 2. AucamoaupoBanue [4 6anal

UYToOb! YaCTUYHO PELIUTH ATy MPobdIeMy MpsSMO ceildac, MOKHO MOCTPOUTH aHCAMOIIb MOJIENIEH.
I[J'If[ 3TOTO HY)KHO B3dATb HECCKOJIBKO MOI[CJ'ICI\/'I 158 preI[HI/ITB nux HpeI[CKaBaHI/Iﬂ. MO)KHO B3sTh HC
CpenHee, a ¢ HEKOTOPBIMU BECaMH, KOTOPbIE MOJOUPAIOTCS POBHO TaK K€, KaK M THIeprnapaMeTpsbl
MOJCTICH.

Tebe HYKHO:

1. Tlocmorpets nokymmenTaruio VotingRegressor. [0 6asnoB]
2. Cosnatb Mojens VotingRegressor, COCTOSIITYO U3 TPEX MCITOB3YEMbIX paHee Mozeneit [1
0aJu1], Ipu STOM:
o BKIIOYUTDH JUHEHHYIO PETEPECCUI0 C KyOMYECKUM TTOJTUHOMOM;
o BKJIIOYUTH ACPEBIHHYIO MOJenb uian kNN;
o J100aBUTH TPETHIO MOJICNIb HA CBOE YCMOTPEHHUE.
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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 nuHeHoi perpeccu. [1 6asi]

5. Omnwucate, 4T0 OTy4ImIoCh. [1 6am]

IIpumeuyanue. Eciny BKItOUaTh HEKAUECTBEHHO pabOTAOILYI0 MOZEIb B aHCaMOIIb (JepeBsHHbIE
mogenu uia KNN), To COBOKYIHBINA pe3ynpTaT OyneT Xyxke, 4eM Ul JIMHEHHOH perpeccuu ¢
IIOJINHOMOM TpeTbel creneHu. Ho cMblIcn 3TOM 3amayu — IOKa3aTh, KaK MIPOCTBIMU METOJaMU
MOYKHO JIeJIaTh aHCAaMOJIb MOJIENIeH M YTO YacTO aHCaMOJIb TIO3BOJISET YIYUIIUTh PEIICHHE.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

Ne i/m 3ananue OtBeTt Kommnerennus
1. Kak na3piBaeTcs HaOOp TaHHBIX A7 00y4YeHHsI, B KOTOPOM Haracer / natacer / [K-1
Kbl 00BEKT OIMHUCaH HEKOTOPHIMY IIPHU3HAKAMY 1 dataset / Dataset /
Taprerom? Data set / data set /
Hanuwiu omeem 00HU C71060M HA PYCCKOM A3bIKE Data Set
2. BepHo nu TO, 4TO TpaJUEHTHBIM CIOYCK — 3TO OCHOBHOM HA/la/na [K-1
aJITOPUTM ONITHMH3ALNH MOJIEIICH, NCTIONB3YIOIINI YaCTHbIE
MPOU3BOJHbIE (YHKIUU MOTEPh M MUHHMHU3UPYIOIIUHA €&
3HayeHue?
3. BEIOOpKa - BBIOOpPKA JaHHBIX, KOTOpas | BammmanmonHas/Bain OIIK-3
UCTIONB3YETCs YIS IT0100pa THIIepIapaMeTpoB. U/IaI[MOHHAS
Hanuwu omeem 00HU c1080M
4, BEIOOpKa - BBIOOpPKA JaHHBIX, KoTopas | TecroBas/TectoBas/T OIIK-3
UCTIONB3YETCS ISl HTOTOBOM IMTPOBEPKH Ka4eCTBa MOJIEITH. ecToBas
Hanuwiu omeéem 00nu cnogom BBIOOpPKA/TECTOBAS
BBIOOpKA
5. Croii B HEHPOHHO CETH, KOTOPBI SBIAETCS HE BXOAHBIM, H | CKPBITHIM/CKPBITHIM IK-1
HE BBIXO/IHBIM, Ha3bIBACTCS CIIOEM.
6. Uemy paBHO 3HaueHHe BoipaxxeHus: ReLU(3)? 3 [K-2
7. Kak naspiBaercsi HeOombmold Habop 00BEKkTOB, KOTOpPHIM | Baru / 6atu / batch / [K-2
nepeaeTcsi Ha BXOJ HeHpoceTH Juist 00ydeHus? Batch
Hanuwiu omeem 00HU C71060M HA PYCCKOM A3bIKE
8. Bepho 51 TO, 4TO CBEPTKA — 3TO ONEpals, IPU KOTOPOH K Ha/na IIK-1
KapTHHKE PUMEHsETCS QUITBTP, KOTOPBIH MO3JIEMEHTHO
YMHOXAa€TCS Ha KKl Y4aCTOK TOTO JKe pa3mepa?
9. Kax nHa3pIBaeTCs ceMeHCTBO Mojenel, KOTopble coaepkar | AHcamOian/ancaMOm T1IK-2
BHYTpPH €051 MHO>KECTBO JPYTHX MOJEIeH?
B omeeme ykastcu 0010 c71060 80 MHOIHCECHIBEHHOM HUCTE
10. Kak B 3amage 00paOOTKM TeKCTa Ha3bIBaeTCS EIAMHUIA TokeH/TOKEH T1K-1
TeKcTa?
11. Hazosure ximoueBoit TepMud ML, o603Hauatonuii Mepy Kynbsbak-Jleiibnep [K-1
PacXoKACHHUS MEXITy TIpe/ICKa3aHHON BEPOSITHOCTHON JIMBEPTSHIHS
MOJIETIbIO ¥ PEATbHBIMH JIAaHHBIMHU B BEPOSITHOCTHOM
00yUYeHHUH.
12. B TabnuyHBIX JaHHBIX A1 KIaccHdecKux mojeneid ML TounocTs (accuracy) IK-2
YKQKUTE CTATUCTUYECKYIO METPUKY, OLIEHHBAIOLIYIO
Ka4yecTBO MOJIEJIM Ha OCHOBE JI0JIM MPAaBHIIbHBIX
pEACKA3aAHUM.
13. B ncropun NN ykaxure nepuon "3umer MN" (1970-e— Bropas 3uma U OIIK-3
1980-¢), xorna puHAHCHUPOBAHHE COKPATUIOCH U3-3a
OrpaHUYEHHH CTATUCTUYCCKUX MOJIeIIEH.
14. B 3amagax ¢ n300paxeHUAMH YKaXKUTE CTATUCTHYECKYIO BepositHocTHOE OIIK-3
MOJIeJIb, HcnoJb3yeMyto B CNN 11151 BepoATHOCTHOM pacripenesieHue

Kjaccu(uKalMy NUKcened (Hanpumep, softmax).

ONEeKTPOHHBIA JOKYMEHT




15.

[Ipu ananuze 3amad ¢ Tekctamu B MY, kakoit
CTaTUCTUYECKUH MOAX0A NPUMEHSAETCS Ul OLEHKH
CEeMaHTHYECKOH OM30CTH CIIOB HA OCHOBE BEPOSITHOCTEH?
a) Word2Vec ¢ embedding

b) TF-IDF mist gactor

¢) I'padoBrie Mogenn PageRank

[K-2

16.

B 3amavax ¢ curHamaMu M peublo YKOKUTE METPHUKY,
M3MEPSIONIYIO0 CTATHCTUYCCKYIO OIMOKY TIPEICKa3aHuUs
dhonem (word error rate).

Omnbxka
pacro3HaBaHus CJIOB

[K-1

17.

Jg 3a7a9 ¢ TEKCTaMU YKaKUTE BEPOSITHOCTHYIO MOJIEITb,
MIpeICKa3bIBAIOLIYIO CIEIYIOIIEe CIIOBO HA OCHOBE N-
rpaMM.

N-gram mMozemns

[IK-1

18.

B stuke MU ykaxuTe CTAaTUCTHYECKYIO TTPOOIIEMy, KOTaa
MOJIETIb MIOKa3bIBAET MPEAB3SATOCTh U3-32
HecOalTaHCHMPOBAHHBIX JaHHBIX (bias).

Craructuueckas
MPEB3ATOCTh

IK-2

19.

B stuke MU HazoBUTE MPUHIHAIL, TPEOYIOLTHI
CTATUCTHUYECKOM MPO3pavyHOCTH Mojene (explainable Al).

O0Bsascanmocts MU

[IK-1

20.

Kak nactpyment U ykaxkute miatgopmy Uit STHIECKOTO
TECTHPOBaHMsI MoJieNieil Ha mpenB3arocTs (fairness checks).

Hugging Face

IK-1

ONEeKTPOHHBIA JOKYMEHT
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