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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 oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka u
KOMIIBIOTEpPHBIE HAayKu», mpoduip «MaTemMaTka U KOMIBIOTEPHBIE HAYKH», YTBEPKIACHHBIN
nprka3oM MHHHCTEpCTBa HayKu M BbIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenue mucuurinuuel (Moayisi) BBegenue B UCKycCTBEHHBIN MHTEIUIEKT (nanee — M)
AKTUBHO BHEJPSETCS B pa3iMyHble cepbl )KU3HH, BKIIOYas MEIUIUHY, (UHAHCHI U TPAHCIIOPT,
YTO OTKPHIBAET HOBBIE BO3MOXXHOCTH JIsl TIOBBIIIEHUS 3 PEKTUBHOCTH U KauecTBa ycayr. Kpome
TOT0, MOHUMaHKUEe IPUHIUIIOB paboTel U criocoGCTBYeT NOArOTOBKE CIIEUATNCTOB, CIIOCOOHBIX
pa3palaThIBaTh 3TU TEXHOJOTUHU U pellaTh BOSHUKAIOIINE STUYECKHE U COLIMATIbHBIE BOIIPOCHI.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OaxanaBpuarta no HampasieHuto 02.03.01 «MaremaTuka U KOMIIBIOTEPHBIE HAayKu», MPOQUIIb
«MaTtemMaTuka M KOMITBIOTEpPHBIE HAyKW» M BXOIUT B 00s3aTeNbHYI0 4YacThb bioka 1, kak
JUCLUIUIMHA 110 BBIOODY.

Jucnumimza (Monynb) usydaercst Ha 1 mnm 2 kypee B 1, 2, 3 wiu 4 cemecTpe U 1OCTyIHA
I0CJIE YCIIEIIHOTO OCBOCHUS TUCLUIUIUHBI «BBeieHne B CTaTUCTUKYY.

Henp wu3ydyeHuss JMCHMILIMHBI (MOJYJIA). 3aKJIIOYAETC B OCBOEHUM METOAOB U
ITOPUTMOB, MO3BOJISIIOIIMX CHCTEMaM MMHUTHUPOBATh MHTEIJIEKTYyaJbHOE MOBEICHUE YEIOBEKa
JUISl PEILICHUS CIIOXKHBIX 3a/a4.

3agauu n3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— W3y4eHHUe OCHOBHBIX JoMeHOB VU, 3a1au MammmHHOTO 00YYEHUS, ApXUTEKTYP MOJICIICH
Y UHCTPYMEHTOB,

— TMPaKTUYECKOE BBIMOJIHEHUE 3aJay, TAKMX KaK 3alycK Mojenied uepe3 MHTepdeincsl,
aHaJIN3 pe3ysbTaToB U UHTerpanus M B noBceTHEBHYIO KHU3Hb,

— pa3BUTHE TEPMUHOJIOTHH, CIOCOOHOCTH pa3/InyaTh TUIIBI 33Ja4 U MOJIENEH, a TaKkxKe
TUYECKOM OCBEAOMJIEHHOCTH (Hampumep, OOCYXAEHHE NPEB3SITOCTH, NPUBATHOCTH U
OTBETCTBEHHOCTU B MM-NIpUIOKEHHUSAX).

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

3Hamy:

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

— JIOMEHHble O00JacTM MAIIMHHOTO OOy4YeHHs: KOMIIBIOTEPHOE 3peHHe, 3aJadyu
paHXXUpOBaHMs, paboTa co 3ByKOM, 00paboTKa eCTECTBEHHOTO 53bIKa, 3a/1a4M Ha rpadax;

— 3aJlaud MAIIMHHOTO OOYYEHUs: CETMEHTAIMs, JeTEeKIUs, KIacCu(pHUKaIHs, perpeccus,
MaIIMHHBIN IepeBO/I, TeHepalys 300pakeHnH, paclio3HaBaHUE peyH;

— oOmee yCTpOWCTBO apXUTEKTYp psfa MOJCNCH: JMHEHHas perpeccus, peuaromiee
JiepeBo, aHcaMOJ1b, HEUPOCETh, TeHEpPaTUBHAS HEHPOCETh, TpaHCPOPMED;

— HHCTPYMEHTHI JUIs pelIeHus OBITOBBIX 3a/1a4 C TOMOIIbI0 HCKYCCTBEHHOT'O HHTEIIEKTA;

— paznuuue B poisx BHyTpu ML-komang;

ymembv:

— 3amyckaTb MOJeNb uepe3 BHeUIHHEe HHTepdeics, 0e3 TIyOOKOoro MOHUMAaHUS
MPOLECCOB 00y4YeHHUsI, U 6a30BO aHAIM3UPOBATH PE3YJIbTAThl O0yUEHUS;

— TMOJraTaBiIUBaTh JaHHbIE ISl MOJENIeH MalllMHHOTO 00y4YeHMUs;

— HCIOJIb30BaTh MHCTPYMEHThI HCKYCCTBEHHOTO UHTEJJIEKTa B TOBCEITHEBHOM JKU3HH;

énademsy:

— [OHMMaHHUEM U IpUMEHEeHHneM 0a30BOH TEPMUHOJIOTUH MAIIMHHOTO O0Y4YeHNs;
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— HaBBIKOM OPHUEHTHPOBATHCS B KIIOUEBBIX JOMEHHBIX OOJACTSIX MALIMHHOTO O0y4YEeHHUs
¥ 3HAeT IPUMEPHI UX MPUMEHEHHUS,

— pacro3HaBaHHEM Pa3IUYMil OCHOBHBIX THIIOB 33/1a4 MAIIMHHOTO O0YyYeHHUS U YMEHHEM
noa00paTh MPUMEpHI IS KaXKI0ii;

— TpeAcTaBIeHUEM 00 apXUTEKType paclpoCTPaHEHHBIX MOJICNICH U MX Ha3HAUCHHUU;

— TNPUMEHEHHEM TOTOBBIX MHCTPYMEHTOB MCKYCCTBEHHOTO WHTEIUICKTA Ul PEIICHHUS
OBITOBBIX M Y4e€OHO-TIPO(heCCHOHAIBHBIX 33/1a4;

— 3allyCKOM W TECTHPOBAaHHEM MOJICIM 4Yepe3 BHEIIHWE MHTEpQEichl, HHTepIpeTauei
0a30BBIX PE3YJIBTATOB.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

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:

KomnereHnuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHNPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AucHHIINHE (MOIYJIIO)
OIIK-1. Crioco0OeH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICHIINU U
WCIIOTTB30BaTh TEOpUH B 00JIaCTH
¢byHaaMeHTaIbHbIC 3HAHUS B MaTeMaTHYEeCKOT0 aHAIN3a 1
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIBHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATTUTUYECKOM MaTeMaTHKH
reometpud, nuddepeHnraTbLHON OIlK-1.2. YMeeT npuMeHsITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, petenus npodeccuoHaIbHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTUYECKON JIOTUKH, TEOPHU OIIK-1.3. HMeeT npakTHUECKHA OTIBIT
BEPOATHOCTEH, MATEMaTHIECKOM pa3paboTKu U peamn3arus
CTATUCTUKH M CITy4allHbIX MaTeMaTHYECKUX MOJIENCH B
IIpOoUECCOB, YMCICHHBIX METO0B, HpO(i)CCCHOHaJ]I)HOﬁ
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCCHOHATBHOMN
JIeSITENIbHOCTH
OIIK-2. Crioco0eH MpoBOAMTH MO OIlK-2.1. 3HaeT OCHOBHBIE METOIBI U
HAYYHBIM PYKOBOJICTBOM MOXO/IbI K IPOBECHHIO
HCCJIEIOBaHNE Ha OCHOBE UCCIIeIOBaHUH B 001aCTH
CYIIECTBYIOIUX METOJIOB B pa3paboTKu; Hay4HBIE U
KOHKPETHOM 001acTh STUYECKUE CTAHAPTHI,
poheCCHOHATBHOMN MPUMEHSEMBIC B
JIeSITEIIbHOCTH MCCIIETIOBATEIIHCKOM MPAKTHKE
OIIK-2.2. Ymeer GpopMynupoBaTh
HCCIIE/IOBATENBCKIE BOIIPOCH U
THITOTE3bl HA OCHOBE
CYIIECTBYIONINX 3HAHUM;
aHAIM3UPOBATh U
WHTEPIPETUPOBATH JaHHBIC,
MOJTyYeHHBIE B XOJIe
WCCIIe/IOBAHHS
OIIK-2.3. NmeeT npakTH4ECKUN OTIBIT
HCCIIEA0BAHUNM B KOHKPETHOM
o0actu mpodeccnoHaIbHON
JeSITeIbHOCTH B 00J1acTH
pa3paboTKu
OIIK-4. Crioco0eH HaxOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI

AHAJIN3UPOBATDH, PCAJIM30BbIBATH
IIporpaMMHO M MCIIOJIB30BAaTh Ha
IMPAKTUKE MaTEMATUYCCKUE
AJITOPUTMBI, B TOM YHUCJIC C
MPUMCHCHUCM COBPEMCHHBIX
BBIYHCIIMTCIIBHBIX CUCTEM

COBPEMEHHOT0 MaTeMaTHU4ECKOro
arapara, CBsI3aHHOTO C
MIPOEKTHPOBAHUEM, Pa3pabOTKOM,
peanu3anuen U OLIEHKOM KauecTBa
MPOrPaMMHBIX MPOTYKTOB U
MIPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSX
YeJIOBEUCCKOU ACATCIIbHOCTH.
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OIIK-4.2.

YMeeT ucnosb30BaTh 3TOT
MaTeMaTUYeCKUH ammapar B
poheCcCUOHATBHOMN
JIEATEILHOCTH.

OIIK-4.3.

NmeeT mpakTHUEeCKUNA OMBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTUYeCKOro anmnapara,
CBSI3aHHOTO C MPOEKTUPOBAHUEM,
pa3paboTKOM, pearn3amueii u
OIIEHKOW Ka4ecTBa MPOTPaMMHBIX
MPOJIYKTOB U MPOTPAMMHBIX
KOMIUIEKCOB B PA3JINIHBIX
00macTsx 4enoBedecKon
JIeATEILHOCTH.

OIIK-5.

CriocobeH MOHUMAaTh MPHUHIIMITBI
paboTHI COBPEMEHHBIX
UHPOPMAIUOHHBIX TEXHOJIOTUH U
HCIIOJIB30BAaTh UX JJISA pCIICHUSA
3a1a4

npohecCHOHATBHOMN
JeSITeTbHOCTH

OIIK-5.1.

3HaeTe TEXHOJIOTHH,
HEOOXOAMMBIC IJIS TPUKIIATHOTO
MPOTPaMMHUPOBAHUS, BKITFOYAs
COBpeMEHHbIE (PYHKIIMOHATIHHEIC
SI3BIKH [TPOTPAMMHUPOBAHMUS, a
TaK)K€ OCHOBHBIE TIPUHITUIIBI 1
TMMOHATHA, IPUMCHACMBIMHU IIPU
HCIIOJIb30BAHNU KOMIIBIOTCPHBIX
cerent

OIIK-5.2.

YMeeT mons30BaThCs
TCXHOJOTHUAMU npnmanﬂoro
MPOrPaMMHUPOBAHUS, BKITFOYAs
CpeIbl BRICOKOYPOBHEBOTO
NIpOrpaMMHUPOBAHUSA

OIIK-5.3.

NmeeT npakTHUEeCKUNA ONBIT
HCIIOJIb30BAHUS TEXHOIOT UM
MPUKIATHOTO POTrpaMMUPOBAHUS

IK-3.

Cr1oco0€H UCIIOIb30BaTh METOIbI
MAaTeMaTUYECKOr0 U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEMICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

IK-3.1.

3HaeT OCHOBHBIE METO/IBI
MaTEMaTHYECKOI0 U
ANTOPUTMUYECKOTO
MOJICJIMPOBAHMS, a TAKIKE UX
HpI/IMeHeHI/Ie JJIA peIHeHI/ISI
TEOPETUYCCKUX U MPUKIIATHBIX
3ama4

[K-3.2.

YmMeeT pa3pabaThiBaTh U
IMPUMCHATb MaTEMATUYCCKUEC
MOJIENTH M AJITOPUTMBI JIsI
peUICHUA pa3IMYHBIX 3a1a4,
AHAJIIM3UPYA [10JIyYEHHBIE
pe3yIbTaThI

I1K-3.3.

Nwmeet mpakTUyecKuid OMbIT
HCIIOJIE30BaHUS METOIOB
MaTEMaTHIECKOTO U
aJTOPUTMHUYECKOTO
MOJEJIUPOBAHUS B PEAIbHBIX
MIPOEKTAaX MITU MCCIICTOBAHUIX
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3. Temaruueckuii njiax

Nen/ HanMeHOBAH e TpynoeMkocTh, akageMH4YeCKHE YAChI TKY
n pas/iesia AMCHHILITHHbBI Outasn gopma (Texyumii
(Mony.is) KonrakTHas pabora CamocrosiTean KOHTPOJIb
Jexkun | CeMmuHapbI Kontpoun nast paGoTa yCIeBaeMoCTH)
1 OCHOBBI MAIIMHHOT'O 14 14 2 58 JlomarrHee 3a1anue
oOydeHust Komnmoxsruym
2 OCHOBBI HEHPOHHBIX 2 2 9 JomamHee 3amanue
ceTe
3 O06paboTka 4 4 16 JomaliHee 3a1aHue
€CTECTBEHHOTO SI3bIKA
4 Kommnbroreproe 3penne 4 4 16 Jomainee 3aganue
Keiic
5 OOyueHue ¢ 4 4 16 JlomamHee 3aaHue
NOAKPEIUICHHEM Keiic
6 MammHaHOE 00yUeHue 2 2 9 JlomamHee 3amaHue
Ha MPaKTHKE Ketic
IK3amen 4
Hmozo: 30 30 6 124
O6vem oucyuniunsvt (Mooys) 190
(6 ak. u.)
O6vem Oucyuniunvt (MoOyasn) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HaumenoBanue paziesa ConepxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM
JMCHMNJIMHBI (MO1YJIs1)
1 OCHOBBI MAITUHHOTO O0YYECHUS TepMuHBI

ITonck onTUMaIbHOTO PELICHUS
OnrumMu3zanus

OOyueHue ¢ yauTenem

OOyuenue 6e3 yunrens

AncamOmu

3akpersieHHe 1 MPOBEpKa MaTepuana

2 OCHOBBI HEHPOHHBIX CETEN OCHOBBI HEMPOHHBIX CETEN

3 O06paboTKka ecTeCTBEHHOTO si3bIKa | TOKeHM3aLus TeKcTa
PexkypeHTHBIE HEHPOHHBIE CETU

4 KomMmnrerorepHoe 3peHne O6pabotka uzobpaxenuii. Mexannsm cBEPTKU. CBEPTOUHBIE
HEUPOHHBIE CETU

5 OO0ydenne ¢ OAKpETIeHHEM Tabnudnoe 00y4eHne C MOAKPEIIICHHEM
HeiipoHHble ceTH Ui pelieHus 3a4a4 00y4YeHHs! ¢ NOAKPEIIEHHEM

6 MammHHOe o0y4eHune Ha | MammHHOe 00yueHNe Ha IPaKTHKE

MTPAKTHKE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyqeHT B Te4eHHE BCEro Iepuoja OOydYeHHs MOJydaeT WHAWBUAYAIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 Jr000# TOYKH, TJIe eCTh NOJKIIOUeHHE K ceTu VHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. bapperr, C. ®. Arduino: HMCKYCCTBEHHBIM HHTEIJIEKT M MAIIMHHOE OOy4YCHHE
npaktudeckoe pykoBoacTto / C. @. bapperr ; ¢ anru. 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. [eitren. - Cankr-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 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 MHTEJJICKTA : YU€OHUK W MPAKTHKYM JUIs
By30B / M. B. Boponos, B. U. [Iumenos, 1. A. HebaeB. — 2-e u3n., nepepad. u non. — Mocksa
: U3matensctBo FOpaiit, 2025. — 268 ¢. — (Bricuiee oopasosanue). — 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

npeJcTaBlIeHus 3HaHUM : yueOHuK g By30B / @. A. HoBukoB. — Mocksa : U3narenscTBo
FOpaiit, 2025. — 278 c¢. — (Boicmiee 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, COOTBETCTBYIOLICH
JENCTBYIONIMM MPOTUBOIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBarolel MpoBeIeHne BCeX
BUJIOB JUCHUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TMOATOTOBKH, MPAKTHYECKOW W HAy4dHO-
HCCJIEI0BATENBCKOM paboT 00YyUaIOMUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[Tomerienust, KOTOpPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MPaKkTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYIbTAIMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAIlNH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS AJI1 XpaHEHUS U MPOPUIaKTHYECKOTO
oOcity>kuBaHus yueOHOro ob6opynoBanus. [loMemmeHuss yKoMIIJIeKTOBaHbI CIIEHUAIN3UPOBAHHOM
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHHS, CIYyXKallUMU JJIsl MpeACTaBlIeHusl y4eOHOoM
uHpopManuu OOJIBIION ayTUTOPUH.

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

— CIEeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBLHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. MUCHOJIb30BaHUSI WHBAJIWJAMH W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSIMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHer» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeaoCTaBIsgeTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «MHTepHeT», ANeKTPOHHBIM pecypcam (B TOM
YHUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Cceblika
(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 oopasosanue" | https://www.edu.ru/

6. | Muadopmanmonnas 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
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUIINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHbIE CUCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO

pacnpocTpaHsieMoe

OnepaioHHbIe CHCTEMbI:

Microsoft Imagine (Windows | 3apy0exxHoe JIMICH3UOHHOE

Client, Server)

Bpay3sepbI:

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 3apy0exHoe CcBOOOIHO pacIpOCTPaHIEMOE

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 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 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexHoe cBOOOHO pacmpocTpaHsieMoe

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

B npouecce usydenus aucuuIuinHel (Moayns) «BBeneHue B HCKYCCTBEHHBIH UHTEIUIEKT» B
paMKax TEKyILEero KOHTPOJI YCIEBAEMOCTH HCIONb3YIOTCS TaKue BHJIbI yueOHON paboThl, Kak
JEKLUs, CEMHHApbl M JIOMAlllHUE 3aJaHus, KEHC, IPOEKT, a TaKXKE pa3Iu4Hble BUIBI
CaMOCTOSITENIbHOM padOThl 00yYaroIMXCs IO 3aJaHUI0 IPEenojaBaTelis, HAlpaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH, 3aKpeIJICHUE  MPaKTHYECKUX
poecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNE UHULIUATHB.

Jlekyuss — CHUCTEMaTHYECKOE, IIOCJIEIOBAaTEIbHOE, MOHOJIOTMYECKOE  U3JIOKECHHUE
IpernojiaBaTesaeM yueOHOro MaTepuana, Kak IIpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce neknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMM: KpaTKO U CXEMaTU4YHO
¢bukcupoBaTh OCHOBHBIE WJI€U, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTh BONPOCHI WM MaTepUalbl, 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 Ha 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 CMOJEIHPOBAHHBIMU
3aJ]Ja4aMH, 4TO MO3BOJISET CTYACHTY IPUMEHATh TEOPETUUECKUE 3HAHUS HA MPAKTHKE.

CTyneHT caMOCTOSITENILHO pa3padaTbIBAeT CTPATETHIO PEILICHNUS IOCTABICHHON 3a]a4l, YTO
CHOCOOCTBYET Pa3BUTHIO HABBIKOB KPUTUYECKOI'O MBIIIJICHUS U CaMOCTOSATENIBHOTO MPUHATHUS
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 JIydllle YCBOUTHh Marepuali. Mcronb30BaTh pa3iuyHble HWCTOYHHKH
UH(OpPMAaILKK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 0osee TITy00KOro MOHUMAHHUS TEMBI.

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HAaIpaBiCHHAs Ha YIIyOJEeHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAJILHOM YYacCTHH MPEeToiaBaTess. 3a1aun CTyIeHTa BKIIIOYAIOT PadoTy
C KOHCIEKTaMH JIeKIMi (06paboTka TeKCTa), MIOBTOPHOE U3yUeHUE YUEOHBIX MaTepUaIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOIHUTEIBHBIX TEM, BHITIOJHEHNE YIeOHO-NCCIIEAOBATEIBCKUX
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)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHMA 10O
aucuunanHe (moay.nam) «BeeneHue B MCKYCCTBEHHbIN MHTEJLIIEKT

OrneHuBaHue YpPOBHS Y4EOHBIX JOCTHKEHUH, OOYYArOMIMXCS MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISICTCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTAIlUH.

[IpomexyTouHasi aTTecTalusi MO AUCHUIUIMHE (MOIYIIO) OCYIIECTBISIETCS B opme
9K3aMeHa, Ipy STOM MPOBOJAUTCS OIIEHKA KOMITETEHIINHA, C(HOPMUPOBAHHBIX IO TUCIUTLIMHE.

Jns oueHMBaHUS TEKYIIErO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTaluu
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHUSA, KOTOpask COOTHOCUTCS C TPaAWLIMOHHOU
NATUOATIILHOM IIKAJION CeayonM 00pa3oM, eciii MHOE HE yKa3aHo B Cuil1a0dyce NUCHUIUINHBL
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JlecaTnboanabHas
OIleHKA

Ouenka 3a 3auer

IIaTnoananLHas
OILICHKA

OO0uas xapakTepucTUKa pe3yabTaTa
00y4YeHus1 Mo JUCHUILUTHHE (MOYJIIO)

10

3auTeHo

OTiInyHO

9

3auTeHo

OTiInyHO

8

3aureHo

OT1anaHO

CTyIeHT MOTHOCTBIO BIajeeT 3HAHHUSMU,
H3J0KEHHBIMU B pabodell mporpaMme, u
rIyOOKO OcMbIcseT aucuuiuinHy. OH
CaMOCTOSITETILHO u JIOTHYECKH
[IOCJIEIOBATEIbHO ~ OTBEYaeT Ha  BCe
BONPOCHL, AaKUEHTUPYs BHHMaHHE Ha
HanOoJsee BA)KHOM. Y MEeT aHaJIM3UPOBATh,
CpaBHUBATH, KJ1acCU(HUIUPOBATH,
000011aTh, KOHKpPETH3HPOBATh u
CHCTEMaTU3upOBaTh N3y4YCHHBIH
MaTepHall, BbLACISSI KINI0OYeBbIe MOMEHTHI H
yCcTaHaBAuBas INPUYMHHO-CIICICTBEHHbIE
cBsi3u. YeTko QOpPMYyITUpPYEeT OTBETHI,
YBEPEHHO HMHTEPIPETUPYET PE3YJbTaThI
aHAJIM30B W JPYIHX MWCCICAOBAaHUN, a
TaKXKe pelaeT cioxHele 3anaun. CTyaeHT
XOPOILO 3HaKOM c METOAaMHU
HCCIICAOBAHUS,  HEOOXOAWMBIMH  JUIA
NPaKTUYECKOW JEATENBHOCTH, M yMEeT
CBSI3bIBATH  TEOPETHYECKHE  ACIEKTHI
JTUCIUTUIMHBL (MOAYJS) C TMIPAKTUICCKUMU
3aJadamu.

3auTeHo

Xoporo

3auTeHo

Xoporo

CryneHTt o0namaeT 3HAHUSIMH MPEIMETa
MOYTH B TOJHOM 00BbeMe pabouei
IPOTPaMMBI u CaMOCTOSTEILHO,
JIOTHYECKU 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
HHTEPIPETUPYET PE3Y/IbTaThl aHAJIU30B
JIpPYIUX HCCIENOBAHMUM, a TAKKE pellaeT
CJIO)KHBIC CUTYaIlMOHHBIE 3aJa4H.
CTyIeHT XOpoIIO 3HAKOM C METOJaMu
HCCIIEIOBAHMS, HEOOXOAMMBIMHM IS
[PAKTUYECKON IEATEIBHOCTH, U YMEET
CBS3BIBATH  TEOPETHYECKHE  ACIECKThI
MpeaMeTa ¢ MPAKTHUCCKUMHU 33/[adaMH.

3auTeHo

Y,HOBJ'ICTBOPI/ITCJ'ILHO

3auTeHo

Y,HOBJ'ICTBOPI/ITCJ'ILHO

CryneHT obnagaer 0a30BBIMU 3HAHUSIMH
o  JIHUCUUILINHE (Momyito), HO
HCIIBITHIBAET TPYJHOCTH pu
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OO0uas xapakTepucTUKa pe3yabTaTa
00y4YeHus1 Mo JUCHUILUTHHE (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.

JecaTuboanabHas| OlneHka 3a 3a4eT IIsaTudannbHanA
OIleHKA OIlEHKA
3 He 3auteno He cnan
He 3auteno He cnan
He 3auteno He cnan

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

JucuumimHa  (MOIyJIb)

clenyromumM oopa3om:

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

AKTHBHOCTH Bec |KoauuectBo Onucanne
Homamraue 3amanus | 40% 11 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,

HallpaBJIEHHBIM HA IIPOBEPKY IOJYyUYEHHBIX 3HAHUN U
HaBBIKOB I10 KypCy

@®opmyJia pacyéTa HUTOrOBOM OLEHKH MO IMcOMIUIMHe (Moay.naw) «Beenenme B
HCKYCCTBeHHbI MHTe/IeKkT»: «0,4 X cpenHee 3a momanraue 3amaHus + 0,15XKoutokBuyMm +
0,3x cpennee 3a keiicel + 0,15% sK3aMen».

B pamkax u3yueHus: AUCUUILUIMHBI (MOYJIs1) BO3MOYKHO MOJIyd€HHE OOHYCHBIX OalioB.

Texyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIIHHE (MOAYJII0)

®opMmat npoBeeHus

IIpuMepHbIe 32JaHUS 10 KOJIJTOKBHYMY

Llenp KOIOKBMYMa — IPOBEPUTH TBOU 3HAHUS MO MPOHIAEHHBIM MaTepuajaMm, HaBBIKU
OpPUEHTHPOBATHCS B TEMaX M BECTU KOHCTPYKTUBHYIO Oecely o mporpamme kypca. KomnokBuym
OyZeT MPOBOJIUTHCS B (popMaTe TUaora, moxokero Ha co0eceoBaHue.

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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17.
18.

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

25.

26.
27.
28.
29.
30.

Yem paznmuuarotcs TepMuHBI «MammaHoe 00yueHne» u «VCKyCCTBEHHBIN MHTEIICKT?
Yem paznuuaroTcsi TEOpUsi BEPOSITHOCTEW U MaTeMaTUYeCKasi CTaTUCTHKA?

Yro Takoe EDA? 3auem oH HykeH?

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

YeMm oOydeHHUE ¢ yUUTEIEeM OTJIMYAeTCss OT o0yueHus O0e3 yuurens?

Kakwue 3a7aun MalmmHHOTO 00y4eHust Thl 3HaelIb? YeM OHM pa3anyaroTcs?

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 BanuganvoHHAas BBIOOPKA OTIMYACTCS OT TECTOBOW?

. Urto 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? OO0bsICHU, B YEM COCTOUT €ro peLICHUE.

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

Yro takoe dpynkuus npasronogodbus? Kakas y neé popmyna? I'ne ncnomb3yercs 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 akTUBAMM ThI 3Haelb? B uéM uX HelocTaTKU U npeumyuiecTBa?

IIpumep 6ntera
Yewm nuHelHas perpeccus OTINYaeTcsl OT JJOTUCTUYECKON perpeccun?
JIOTOJTHUTEBHBIE BOIIPOCHL:

+ A Kakylo 3a7jauy peuaer JorucTudeckas perpeccus?

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

Kakue Qynkiuu ommoku Thl 3Haemb? B Kakux 3agadyax OHU MCHOJNb3YIOTCA?
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
00pabotku nanabix B Auaekc Exe. [Togymaii, kak MOXXHO TOJONUTH K ATOH
3agaue?
JlonoaHUTEIbHBIE BOIPOCHI:

«  Kak MoxHO coOuparh qaHHBIE?
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+  Kak moxHno chopmynupoBats 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 komannoii gdown st 3arpy3ku aanHbix. [0,5 6asial
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 nmepBUYHBIN aHATIU3 JaHHBIX.
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)
Cnenali onmucaTelIbHYIO CTATHCTHKY JIJIs1 HEUMCIIOBBIX TIEpeMEeHHBIX. 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
zametui? [0,5 6ananal
Uto HEOOBIYHOTO THI 3aMeTHI? Hanmumm BBIBOJIbI MUHUMYM T10 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 pacrpeneneHus nepeMmernoi Depression. [0,5 6asia)
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 Jns KaxJIo#W THUCTOrpaMMBbl MOPSAJOK KOJOHOK JIOJDKEH OBITh YIMOPSAZAOYEH OT
HauMEHbIIen MPOJOKUTEITLHOCTH CHa hi (0] MaKCUMaJIbHOM.
Kateroputo Others momectu B Ha4ao Win B KOHEII.
3. Kaxprii rpaduk J0KeH OBITh TTONKCAH, JIereH1a BeiBeaeHa [0,5 6anma). Y ructorpamMm
U3 YHKTA 2 JI0JDKHBI OBITh KaK OTJENIbHBIE TIOJIKCH, 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 TbI 3aMeTHI1 Ha rpadukax? Hanuimm MUHUMYM OJIMH BBIBOJI.

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 claTh BOBPEMS, IPOJOJIKAIOT peliaTh JOMaIIHEE 3a/IaHue.

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 0a1i]
DTO A0JKEH OBITh OJMH IpaduK ¢ 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 6asia)
Ocu 10/KHBI OBITH TIOJNKUCAHBI, BBIBEACHO Ha3BaHUE U JjereHnaa. [0,5 60HyCHBbIX
oanal
Kaxkue BbIBOABI MOKHO cienaTh 1o rpaduky? [1 60HycHBIH 6asi]
O0s3aTenbHO 03HAKOMBCS € JIOKyMEHTAIMe!, HHa4ye rpaduK HEe MOCTPOUTD.

O O O O

Hanumum, 94To MOXKHO YBUIETH Ha Tpaduke (MUHUMYM JIBa BBIBOJIA).
IIpumepHbIe JoMAILIHKE 3aaHUS
Jlomamnee 3aganue 1.

Ceronus ThI paz0Oepéib 3anauy kinaccudukanuu s naraceta 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 MecsIax.

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 JHEH B MPHIOTE.

AdoptionFee — ckobKo CTOHUT 3a0paTh )KUBOTHOE U3 TIPUIOTA.

PreviousOwner — ObUI JIK Y )KHBOTHOTO yke x03stuH (0 — Her, 1 — na).
AdoptionLikelihood— raitnyt nu xo3suna xuBoTHOMY (0 — HH3Kasi BEpOSTHOCTh, 1 —

BBICOKAsI BEPOATHOCTB). DTO LI€eBast IEPEMEHHA.

3anaua 1. Pa3genenne 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 pazaencHue Ha train u val mo Bcem kareropuaibHbIM HepeMeHHbBIM. [1
o0an|

[IpenyioxkuTh pazaeneHue MO0 HEKOTOPOH KaTeropuallbHOW TEePEMEHHON TakK, YTOOBI
pacripesie/ieHus] 10 JPYTUM IE€peMEHHBIM OBUTH IOXOKUM MEXAYy BaJUJAUOHHOUW H
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 6as]

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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https://www.google.com/url?q=https%3A%2F%2Fseaborn.pydata.org%2Fgenerated%2Fseaborn.boxplot.html

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/IpOBaHHOI7L

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

[Mocrne pa3nenenust qanHbix Ha train, val u test HyxHO 00y4YHTh MOJIE)Ib MAIIMHHOTO 00yUYeHus. 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 TIPUMEHHTH 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]

IIpumeuyanue. HopManbHO, YTO ThI 10 CHX MOpP HE MOHUMACIIb, 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. Tlocuurats MeTpuky Accuracy aus train u val. [0,5 6ana)
5. Ha ocHoBe Banmumanuu BEIOpaTh MOJIEINb /IS JaJIbHEHIIEH paboThl, HAIMCaTh CBOM MBICITH

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 HabnoaeHus.

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 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
napaMeTpel W Pe3yNbTaThl METPHKH Ui train m val mpomie XpaHWUTh B OTIENBHBIX
nepeMeHHsbIX. [1 0amni|

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»
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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. D10 MOXXHO caenath B popmare LaTeX. Bece HeoOXomumple yacTu Koja
yke OblM B ceMuHape. Ecnu TpyaHo ucnons3zoBats LaTeX, Hanuim cBO€ pelieHue Ha
Oymare W IpuKpenu ero Kk Hoyroyky. [1 6ami]

2. Peanu3oBaTh (hYHKIMIO JJISi BRIYMCIICHUS TPAAMEHTA JUIA TTApaMETPOB 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 PyHKIMH [5 6an10B]

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 10XoAs 10 Hero. Eciu Mbl Opanu ManeHbkuii learning rate, To alropuT™M CXOAUIICS
MEJIEHHO C CaMoro crapTta. B aTom citydae Mbl He *Aau, YTOObI HE TPATUTH BPEMS Ha CEMUHApE.
Knate mpumiock Obl 0ATO, HO pe3yabTaT ObLI Obl HE XYXKe, YeM JJisi BapuaHTa ¢ OOJbIIUM
learning rate.

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

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
KOCHUHYCHOTO 1eaysepa. To ecTb ckopocTh 00ydeHus OyaeT To najiath, 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. BusyanusupoBatb (pyHKIIHIO, peain30BaTh €€ BHIUNCICHUE 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. Buzyanu3upoBaTh, KaKk padoTaeT meaysiep — MOoJaTh B HETO MOCIEA0BATEILHO 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 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 OOBIUHBIN I'paJUeHTHBIN ciyck 6e3 menynepa (3To HyXHO,
9TOOBI HE BBUICTETH U3 onTHUMyMa). [1 6ami]
3. HapucoBats onHy sydiryto Tpaektopuio. [1 6ami]

JlomamHee 3aganue 2.

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 nepeBbsMu.
Jlist Kask 10 MOZIENTN HYKHO BBIIIOJIHUTH CJIEAYIOLIUE 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
METO/IaMH, OOBSICHH, C YeM 3TO cBsi3aHo. [0,25 6aja]
Baxno. /[ nuneitHON perpecun MyHKT 1 y»e BBIIOJIHEH BbIIIE Kak IPUMEDP, TO3TOMY Oalibl 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 KOHIIe HATIMIIK BBIBOJIBI O MPEUMYIIECTBAX U HEJOCTaTKaX Kaxkaon monen. [0,25 6annal

SRR

3anaua 2. AucamoaupoBanue [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 npencxa3aHI/I$[. MO)KHO B3sdThb HC
CpenHee, a ¢ HEKOTOPBIMU BECAaMH, KOTOPBIE MOJ0UPAIOTCS POBHO TaK K€, KaK M THIeprapaMeTpsbl
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 MOJICIIb Ha CBOE YCMOTpEHHE.
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3. Omnucarp, yTo MOIYYUI0Ch. [1 6asi]
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
mojenu uia kKNN), TO COBOKYIMHBIA pe3ynbTaT OyAeT XyxKe, 4eM JUIsl JTMHEHHOW 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 JUCHUILIMHE (MOTYJII0)

Ne n/m 3ananue OtBeTt Kommnerennus
1 Kak HazpiBaercst HA0Op TaHHBIX, UCTIOIb3YEMBIH JUIs Haracer / naracer OIIK-5

CTaTHUCTUYECKOTO aHaJIN3a, COAepKAIIUNA 3HAUCHUS
IIPU3HAKOB?
Hanuwu omeem 00HUM CT1060M HA PYCCKOM A3bIKE

2 BepHo 51, 4TO B MOJI€7IM paBHOBEPOSTHBIX UCXOOB Ha/ na OIIK-1
BEPOATHOCTH COOBITHSI PaBHA OTHOLICHHUIO YKCIa
ONaroMpHUATHBIX UCXOJIOB K OOIIEMY YUCITY UCXO/I0B?

3 BbIOOpKA — 3TO BBIOOPKA, B KOTOPYIO Crnyuaiinas / OIIK-2
KaKIbIH DJIEMEHT T'eHepalbHOM COBOKYITHOCTH UMEET ciTyJaifHast
OJIMHAKOBYIO BEPOSITHOCTD TOTACTb.
Hanuwiu omeem 00HUM c/1060M

4 pacrpesielieHle OMUCHIBACT bunomuansHOE / I1K-3
KOJIMYECTBO YCIIEXOB B CEPUU U3 N HE3aBUCUMBIX OMHOMUATBHOE
HCTIBITAHUM.
Hanuwiu omeéem 00HUM CT10860M

5 CrnyyaitHast BeIMUMHA, IPUHUMAIOIIAs OT/IE€IbHbIE JuckpeTHoit / OIlK-1
3HA4YEHHUs C ONPEeACeIEHHBIMU BEPOSTHOCTIIMH, JUCKPETHON
HAa3bIBACTCS BEJIMYMHOM.

6 YeMmy paBHO MaTEMAaTUUYECKOE OXKHUIAHNE 2 I1K-3
OMHOMUAIBHOTO pacnpeaeneHus npu n=20 u p=0.1?

7 Kak Ha3zwiBaeTcs mpoliecc yaaneHus AyOJIuKaToB U Oumncrka / O4nCTKA OIIK-4
MIPOIYILEHHBIX 3HaYeHU B Tabsnie? / mpennodbpaboTka
Hanuwiu omeem 00HuM c1060M HA PYCCKOM A3bIKE

8 BepHo 11, 9yTO rucTorpaMmMa MCIONIb3yEeTCs IS Ha/ na OIIK-5
BU3YyaJIM3allUH paclpeieleHus] HeIPephIBHOM
MIEPEMEHHO?

9 Kaxk na3piBaercs Tabnuiia, B KOTOpO# JaHHBIC CsopHsle / OIIK-4
IPYNIUPYIOTCS MO JBYM MPU3HAKAM U OTOOpaxaroTcs CBOJTHBIE
4acTOThI?
B omeeme yxasicu 0010 c11060 60 MHOIICECHBEHHOM
yucne

10 Kak B craTucTrke Ha3bIBaeTCsl CpeiHEe Cpennee / cpennee OIIK-2
apudmernyeckoe 3HaU€HUN BEIOOPKH? / mean

11 HazoBure TepmuH, 0003HaYarOmUil COOTBETCTBHE PenpesentaTtuBHOC OIIK-2
BBIOOPKH XapaKTEpPUCTUKAM IeHepaIbHON Tb /
COBOKYITHOCTH. penpe3eHTaTuBHOC

Th
12 Ykaxute Mepy paz0dpoca TaHHBIX OTHOCUTEIHHO Hucnepcus / OIlK-1

CpEIHEero 3HAYCHHSI.

nucnepcust /
CTaHJApTHOE
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OTKJIOHCHHUC

13 B ananmu3se maHHbIX yKakute oubmmoreky Python s Pandas / pandas OIIK-5
paboThI ¢ TAOIUIIAMH.

14 B Busyanuzanun ykaxkute GyHkiuo matplotlib mis plot / plt.plot / OIIK-5
OCTPOCHMSI JIMHEHHOTO TpaduKa. plot()

15 [Ipu ananu3e BEHIOOPOK YKAXKHUTE MOJICITb, B KOTOPOH JuckperHas / I1K-3
BCE€ UCXO/bl PABHOBEPOSTHEI. JTUCKpeTHAS /

KJIaccu4ecKas

16 B pacnipeneneHusx ykaxxute mapamerp, Cpennee / cpennee I1K-3
OTIPEISIISIONINI IEHTP CHMMETPUU HOPMaIbHOTO / MaTeMaTH4eCKOe
pacrpeieneHusl. OXKUJAHUE

17 B cratuctuueckux uccie0BaHUSAX YKOKHUTE CwMmeruenue / OIIK-2
po6JIeMy, BOSHUKAIOITYIO ITPU UCTIONb30BAHUH cmemenue / bias
CMEIIEHHOHN BBIOOPKH.

18 VYKaxuTe CTaHIapTHBIM YPOBEHb 3HAYUMOCTH, 0.05 [1IK-3
WCIIOJIb3YEMBIH TTPH MPOBEPKE TUTIOTE3.

19 B nporpammMHoii peanu3zanuu ykaxkute Meto] Pandas median / .median() OIIK-4
JUIs1 BBIYMCIICHHSI METHAHBI. / median()

20 Kak naszpiBaercs mporecc npeoOpa3oBaHus JaHHBIX B [Tpeno6paboTka / OIIK-4
dbopMaTt, MPUTOTHBIN JJIsT aHAIHA3a? npenodpadoTka /

O4YMCTKA JaHHBIX
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