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o) MutennexryansHble TexHonoruu ®I'BOY BO «Uenl'Y»

DoH/I OLIEHOYHBIX CPEICTB
Mamm

A l'[pOMG)KyTO‘IHOﬁ aTTeCTallui 1Mo AMCHUIIJINHE

HHOC O6y‘{CHI/IG H aHaJIN3 JaHHBIX

HanpaBieHue noaroToBKu (CIenuaibHOCTD)

02.04.02 dyanamedTaabHas HHGOPMATHKA U HHDOPMAIIMOHHBIE TEXHOJIOTUN

Hanpasnennocts (mpoduiin)

I/IHTeJIJ'IeKTvaJ'IBHBIC TCXHOJIOTHHN

[IpucBauBaemas kBaMukanus (CTEEHb)
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02.04.02 ®yngameHTaJbHAA MHGOPMAaTHKA M HH(OPMAIMOHHBIE TEXHOJIOTHHM NPOPUIbL
HNHuTeiiekTyabHbIE TEXHOJOTHH, AUCUMILINHA MaliuHHoe 00yyeHue U aHAJIN3 JaHHBIX, 2026 rox Hadopa,
o4Hasi popma o0ydeHHUs!

DoH/1 OLIEHOYHBIX CPEICTB JUCHMILIUHBI (MOLYJIs1) 0100PEeH U PeKOMEH/I0BaH :
ITpopekrop no yueOHoii paboTte yTBepkaeHo 27.02.2026 A.A. CanamaroB

Y4eHBIM COBETOM HHCTUTYTA WH()OPMAIIMOHHBIX TEXHOJIOTUI
ITporoxon 3acenanust Ne 7 ot 26.02.2026
[Ipencenarens YueHoro coBera

WHCTUTYTa UHPOPMAIIMOHHBIX
TEXHOJIOTHI COTJIACOBaHO 10.B. Ilerpuuenko

3acenannem kadgeapbl HHGOPMANMOHHBIX TEXHOJIOTHIA U IKOHOMHUYECKOH HHpOPpMATHKH
[Iporokon 3acenanus Ne7 ot 26.02.2026
3aBenyromuii kapeapoi COIJIaCOBAHO C.A. Cxkpunos

ABTOD (COCTaBUTEIb) A.B. Mursauna

CTpykTypa ()OHI0OB OLIEHOUYHBIX CPEACTB COOTBETCTBYeT mMpuka3y pekrtopa ®I'BOY BO «Yeal'V» ot 27
ceHTs10ps 2022 Ne 573-1



MUMNHOBPHAYKHU POCCHHA

@” dbeﬂepaanoe ToCyJapCTBEHHOC 6IOH)KETHO€

00pa3oBaTebHOE yUPEXKIECHHUE BBICIIETO 00pa30BaHUs
«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

DOoHJT OIIEHOYHBIX CPEACTB AT MIPOMEKYTOUHOH aTTECTAINH 1T0 AUCIUILINHE (MOyI0) «MamuHaOE 00ydeHue H
aHal3 JAHHBIX» 110 HanpasieHuio noarotoBku 02.04.02 «dyHnaMeHTanbpHas HHPOPMATHKA U HHPOPMAITHOHHBIC crp. 2
TEXHOJIOTHN HampaBleHHOCTH «MHTemekTyansHble TexHogaorum» ®I'bOY BO «Uenl'Vy»

YensOunck, 2026 r.
Conep:xanue
1.3
2. 4
3.6
3.1.
3.2.
4. 12
4.1. 12
42. 12
43. 12
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MHWHOBPHAYKHN POCCUHA
\”} desiepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
@ 06pa30BATENLHOE YUPEXKICHUE BHICIIETO 0OPA30BAHUS

«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

DOoHJT OIIEHOYHBIX CPEACTB AT MIPOMEKYTOUHOH aTTECTAINH 1T0 AUCIUILINHE (MOyI0) «MamuHaOE 00ydeHue H
aHal3 JAHHBIX» 110 HanpasieHuio noarotoBku 02.04.02 «dyHnaMeHTanbpHas HHPOPMATHKA U HHPOPMAITHOHHBIC crp. 3
TEXHOJIOTHN HampaBleHHOCTH «MHTemekTyansHble TexHogaorum» ®I'bOY BO «Uenl'Vy»

1. IMacnopt GoHIAA OLIEHOUYHBIX CPEACTB

Hanpasnenue noarorosku: 02.04.02 dynnamenTaabHas HHPOpMATUKA U UH(OPMAIIMOHHbBIE TEXHOJIOTUU
Hanpasnennocts: HTeIEKTyanbHbIE TEXHOJIOTUN

JucuuiuinHa: MarmmHaHoe o0yueHHe U aHaIu3 TaHHBIX

Cemectpsrl: 1

dopma NpoMeEKyTOUHON aTTeCTalllU: IK3aMEH

Jyig o1leHUBaHMsI pe3yIbTaTOB 00YUEHUS HCIONb3yeTCs OalIbHO-PEHTHHIOBas CUCTEMA.

© ®I'bOY BO «Heal 'V»
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MIMHOBPHAYKU POCCHU

denepabHOE rocyIapCTBEHHOE OI0/HKETHOE
00pa3oBaTebHOE yUPEXKIECHHUE BBICIIETO 00pa30BaHUs
«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

DOoHJT OIIEHOYHBIX CPEACTB AT MIPOMEKYTOUHOH aTTECTAINH 1T0 AUCIUILINHE (MOyI0) «MamuHaOE 00ydeHue H
aHal3 JAHHBIX» 110 HanpasieHuio noarotoBku 02.04.02 «dyHnaMeHTanbpHas HHPOPMATHKA U HHPOPMAITHOHHBIC
TEXHOJIOTHN HampaBleHHOCTH «MHTemekTyansHble TexHogaorum» ®I'bOY BO «Uenl'Vy»

crp. 4

2. IlepeyeHb (popMHEpyeMbIX KOMIIETEH I

Nzyyenne nucuummnbl « MammmHHOE 00yYeHHE U aHAJIU3 TaHHBIX) HAMpaBiIeHO HA (OPMUPOBAHUE
KOMIETEHIINHI, TPUBEIEHHBIX B 1.

Tabnuua 1. Pesynabrarel 00yueHHsI 10 JTUCHUIUIMHE.

podeCCHOHATBHOM AEATETBHOCTH
COBPEMCHHBIE SI3bIKH
MPOrPaMMHUPOBAHHS K METOIbI
napauieNibHOi 00paboTKH
JIAHHBIX, OTIEPAIIOHHBIC CHCTEMBI,
JJIEKTPOHHBIE OMOIMOTEKH U
MaKEThI IPOrPaMM, CETEBbIC
TEXHOJIOTUH

3HAHUE OCHOB
OIEPAIMOHHBIX CHCTEM,
CETEBBIX TEXHOJIOTHH,
SI3BIKOB TIPOrPaMMHPOBAHUS,
0a3 JaHHBIX ¥ TEXHOJIOTUI
napaJuIeIbHONH 00paboTKH
IAaHHBIX, OMOJIMOTEK U
MAKETOB MIPOTPaMM

Konsr
KOMIIETSHIIA Conepxanue Nunukatopel
o Hepequb IJIaHUPYEMBIX
n KOMIICTCHIIUU COI'JIaCHO JOCTHIKXCHUA
pe3yNbTaTOB O0yUEHUS TI0
COrJIaCHO dIrocC KOMITIETEHIINHU
®roc (OIIOII BO) cormacko OIOIT AMCHTIIHE
(OI1OII BO)
1 2 3 4
T1IK-4 CrniocobHOCTB cOOMpATH, IIK-4.1. O6namaet 3HaHUSAMHU | 3HATH: KIIFOYCBBIC TCPMUHBI B
00pabaTkIBaTh 1 METOIOB U &JITOPUTMOB 0011aCTH UCKYCCTBEHHOTO
UHTEPIPETUPOBATH JAHHBIC, MAaIIMHHOTO 00yUYeHHUS U MHTEIIEKTAa U UHTEIIEKTYaIbHbIX
HCIIONB3YS METObI MAIIMHHOI'O MHTeJUIeKTyanbHoro ananu3a | cucteM (MC); ocHOBHBIE
00y4CHHS H HCKYCCTBEHHOTO JTAHHBIX, CPENICTB U METOJMKH (popMaTH3anu i
MHTEIUICKTa; CIOCOOHOCTH K TEXHONOTHi cOopa, HpENCTABICHHS JAHHBIX;
pa3paboTKe HOBBIX 00pabOTKH U NPEACTABIEHUS | METOJAUKU U aJIrOPHTMbI
AITOPUTMITICCKHX, METOAMACCKUX | oy yprx 00paboTKu, NpecTaBlIeHNU,
M TCXHOJIOTHHCCKIX PCIICHHH B [1IK-4.2. lemonCTpHpYET aHamM3a JaHHBIX,
MPHICIA/IHBIX 3a/atax YMEHUsI BEIOOpa METOJI0B MIPEACTAaBICHHBIX Pa3TNYHBIMH
MHTEIUICKTYAJIbHOTO aHAIN3a .
JIAHHBIX MAaIIMHHOTO O0YYEHHUS U croco0aMHy U ¢ pa3HON CTETIEHBIO
TEXHOJIOTUH aHaM3a (opmanuzanyn
JIaHHBIX, TEXHOJIOTUI ‘YMeTh: U3BJIEKaTh 3HAHUS U3
pa3paboTKu 9KCIIEPTOB, TEKCTOB, & TAKKE
ITOPUTMHUYECKUX H JPYTHX pa3IniHbIX HCTOYHUKOB
MPOTPaMMHBIX PEIICHHH uHpopmalnu; BEIOUpaTh
UCXOJs N3 TpeOOBaHMH K COOTBETCTBEHHO MOCTABJICHHON
PELICHUIO TPUKIIAHBIX 3ajJ]a4e ¥ UCIOJIb30BATh
3amad M3y4YCHHBIE paHee ITPOTrpaMMHBIE
I1K-4.3. Umeer CrocoObl 00pabOTKU U XpaHEHHUs
MPAaKTUIECKUH OIBIT nH(pOpMauK; COOUPaTh U
pa3pabOTKH HOBBIX aHAJIM3UPOBATh CTATHCTHYECKUE
ITOPUTMUIECKHX, JIAHHBIE, SBISAIOMINECS OCHOBOH
METOJIMYECKHUX U JUTSL TIOCTPOCHUS
TEXHOJIOTMYECKHX PEIICHNI | MHTEJUIEKTYIbHON CUCTEMBI;
B IPUKJIQJIHBIX 33a4ax Bnaners: HaBbIKaMu
MHTEIICKTYaJIbHOI'O aHAJIN3a | MCIOJIB30BAHUS CIIEIUAIBHOTO
JAHHBIX MIPOTPAMMHOT'O 00ECTICUCHHUS AT
peLIeHus IPaKTUYECKHX 3a/1ay;
HaBbIKaMU Pa3pabdOTKH
KOMITOHEHTOB HH(OPMAIIMOHHBIX
CHCTEM
[K-6 CriocoGHOCTh MPUMEHSTD B I1K-6.1. lemoHCTpUpYeT 3HaTh: OCHOBHBIE METOIbI

pa3pabdoOTKU HHTEIUICKTYaIbHBIX
CHCTEM U CIIeHU(HKY aKTyaIbHBIX
MPOOJIEMHBIX 00IacTei;
TEOPETHYECKUE ITOJI0XKEHUS IS
MIOCTPOCHHS MHTEIIEKTYalIbHBIX
CHCTEM, TIpeTHa3HaYeHHBIX JUIs
peICHUA pa3IMYHbIX 3a1a4
YMeTb: HCHOJIB30BaTh

© ®I'bOY BO «Heal 'V»




DY

MIMHOBPHAYKU POCCHU

denepabHOE rocyIapCTBEHHOE OI0/HKETHOE
00pa3oBaTebHOE yUPEXKIECHHUE BBICIIETO 00pa30BaHUs
«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

DOoHJT OIIEHOYHBIX CPEACTB AT MIPOMEKYTOUHOH aTTECTAINH 1T0 AUCIUILINHE (MOyI0) «MamuHaOE 00ydeHue H
aHal3 JAHHBIX» 110 HanpasieHuio noarotoBku 02.04.02 «dyHnaMeHTanbpHas HHPOPMATHKA U HHPOPMAITHOHHBIC crp. 5
TEXHOJIOTHN HampaBleHHOCTH «MHTemekTyansHble TexHogaorum» ®I'bOY BO «Uenl'Vy»

[TK-6.2. JTeMoHCTpUpYET
YMCHHUS pa3pabaThIBaTh
MPOrpaMMHOr0 o0ecreyeHne
C HCIIOJIb30BAHUEM SI3BIKOB M
TEXHOJIOT Uit
MIPOTPaMMHUPOBaHUS,
JEKTPOHHBIX OHUOIHOTEK,
0a3 JaHHBIX, CETEBBIX
TEXHOJIOTUH K
OHepaHI/IOHHBIX CHUCTEM
TIK-6.3. NUmeetr
MPaKTUYECKUI ONBIT
HCIIOJIb30BaHUS
OIEPAIMOHHBIX CHCTEM,
COBPEMEHHBIX SI3BIKOB
MPOTPaMMHUPOBAHUS,
OHOJIMOTEK M MAKETOB
MpOTpaMM, CHCTEM
ynpaBiieHus: 6a3aMu TaHHBIX
Y TEXHOJIOTHHA NapajuIeIbHOM
00pabOTKH TaHHBIX

COBPEMEHHBIE IIPOrPaAMMHO-
HWHCTPYMEHTAIILHBIC TPOTYKTHI
npu paspabotke u BHenpenuu VC;
HCIIOIb30BaTh METOIBI
OpFaHI/ISaLII/II/I I/IHTeJ'IJ'leKTyaHbHI)IX
CHCTEM U MOJIYYIHUTh [IPAKTHUECKUE
HAaBBIKH [T UX TTOCTPOCHUS B
LENSX PEICHHs Pa3InIHBIX 337aq
Bnaners: HaBBIKAMU
HUCIIOJIb30BAHUS COBpeMeHHLIX
HWHCTPYMEHTAJIbHBIX CPEJICTB U
TEXHOJIOTUH IPOrpaMMHUPOBAHUS;
HaBBLIKAMH HCIIOIb30BAHUS
CICIAATBHOTO MTPOrPAMMHOTO
obecTiedeHns A peIIeHus
MPAKTHYCCKUX 3a/1a4

© ®I'bOY BO «Heal 'V»




MUMNHOBPHAYKHU POCCHHA

DY

denepabHOE rocyIapCTBEHHOE OI0/HKETHOE
00pa3oBaTebHOE yUPEXKIECHHUE BBICIIETO 00pa30BaHUs
«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

®DOH/I OIIEHOYHBIX CPEICTB IS MPOMEXYTOYHOU aTTECTAIMH 110 JUCIUILTHHE (MOIYI0) « MammaHoe 00y4eHue 1
aHal3 JAHHBIX» 110 HanpasieHuio noarotoBku 02.04.02 «dyHnaMeHTanbpHas HHPOPMATHKA U HHPOPMAITHOHHBIC

TEXHOJIOTHN HampaBleHHOCTH «MHTemekTyansHble TexHogaorum» ®I'bOY BO «Uenl'Vy»

crp. 6

3. ConepxaHue OlleHOYHBIX CPEICTB MO AUCHMUILIUHE

3.1.Buabl OeHOYHBIX CPEACTB

Tabnuma 2. Buabl OlIeHOYHBIX CPEICTB.

KOZ[ KOMHGTCHHI/II/I/

KoHTponupyemble TeMbl/

HanmenoBanmne
OIICHOYHOI'O CpeJICTBa

HanmenoBanune
OLICHOYHOTO CPE/ICTBA

HUCTOYHHUKOB MH()OPMAIIHH;
BBIOMpATh COOTBETCTBEHHO
IIOCTABJICHHOM 3a/1a4ye U
UCTONb30BATh U3yUYCHHBIE
paHee mporpaMMHbIE CIIOCOOBI
00pabOTKH 1 XpaHCHUS
uH(popMannu; cooupars u
aHAIM3UPOBaTh
CTaTUCTUYECKUE JaHHEIE,
SIBJISIIOIIIHECST OCHOBOM JIJIS
MIOCTPOCHHUSI

Pazgen 5. Merox omopHBIX
BekTopoB Pa3zznen 6. Metozpl
HIOHMKEHUS Pa3MEPHOCTU U
BU3yaITH3aluH JTAHHBIX
Paznen 7. JlononHuTENbHBIC
BOIIPOCHI 00yUEHHs MoJIeTeit
MAIINHHOTO 00YUCHUS
CamocrosrenbHas paboTta

Ne ii/mn IUTAHUPYEMBbIC PE3YIIbTATHI paszaensl JUTSL TEKYIIIETO Ha MPOMEXKYTOYHOM
00yueHMs KOHTPOJIS aTrectanuu/Ne 3aaHus
[1K-4.1. O0namaeT 3HaHUSIMH Pasmen 1. Bsemenme B | Tect 3amanus tecta Ne 1-20
METOZIOB U aJITOPUTMOB MallMHHOE o0Oyuenue. | [IpakTHUECKHE 3aIaHuUs
MAaIIMHHOTO 00yYeHHS 1 3amaua JIMHEHHOH
VHTEIIEKTYalbHOTO aHanmu3a | perpeccun Paszen 2. 3ajnaua
JIaHHBIX, CPEACTB U KITACCU(DHKAIHH.
TexHOJOTHit c6opa, 06paGoTky | JIOTHCTHYECKAs  pErpeccHs.
W TIPE/ICTABIICHHS TAHHBIX Ipobmema mepeoOydeHusI.
3HAaTh: KIIFOUCBbIC TCPMHHEI B Perynspusamms Paspen 3.
00JTaCTH HCKYCCTBEHHOTO Eﬁcnﬂtgzzfrﬂ;)emerﬁgoﬁ
1 WHTCILICKTa 1 chal;I6JIeBLIC METOJIBL.
WHTEIUICKTYaJIbHBIX CHCTEM Pasnen 4. Knacrepusauus
(AC); ocHOBHBIEC METOTUKU Paszen 5. MeToj OMOpHbIX
topmanmsanmi n BekTOpoB Paznen 6. Metosl
HPEACTABICHN TaHHBIX HOHMKEHUSI Pa3MEPHOCTH U
MCETOJMKH U &JITOPUTMBI BU3yaITH3aluH JTAHHBIX
00pabOTKH, PECTABICHHS, Paznen 7. JlononHuTeNnbHBIE
aHAJIN3a TAHHBIX, BOTIPOCHI O0YUESHUS MOJIeIer
NPEJICTABIEHHBIX PA3IMYHBIMM | MAITHHHOTO OOYYeHHS
criocobamu U ¢ pasHOU CamocrosrenbHas paboTa
CTETNIeHBIO (hopMaTH3aIuu
[1IK-4.2. lemonCcTpHpYET Pasmen 1. Bsemenme B | Tect 3amanus tecta Ne 1-20
YMEHHS BRIOOpa METOJIOB MAalIMHHOE obyuenue. | [IpakTHUECKHUE 3aIaHUS
MAIIUHHOTO 00YyYeHHs U 3amaua JIMHEHHOH
TEXHOJIOTHH aHaIn3a JaHHBIX, | Perpeccuun Paznen 2. 3anaua
TEXHOJIOTUI pa3paboTKH KIIACCH(pHKALIH.
AITOPUTMUYECKHX 1 JlorueTrvecKkas perpeccust.
MPOrPaMMHBIX pelleHHuii IpoGnema tiepeoOyUCHUSL
MICXOJ151 M3 TPeGOBAHMIT K i;rympmaum 'Pa3neJ1 3.
PEIICHUIO MPUKJIAIHBIX 3a/1a9 kN?\? Cnﬂqéﬁzgf:ﬂbeme;egoﬁ
YMeTh: u3BNeKaTh 3HAHUS U3 ’
ancaMOJeBble METO/IBL.
9KCIEPTOB, TEKCTOB, a TAKXKE Pasnen 4. Knacrepusanus
2 JpyruX pa3iau4HbIX

© ®I'bOY BO «Heal 'V»




MIMHOBPHAYKU POCCHU

denepabHOE rocyIapCTBEHHOE OI0/HKETHOE

00pa3oBaTebHOE yUPEXKIECHHUE BBICIIETO 00pa30BaHUs

«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

DY

®DOH/I OIIEHOYHBIX CPEICTB IS MPOMEXYTOYHOU aTTECTAIMH 110 JUCIUILTHHE (MOIYI0) « MammaHoe 00y4eHue 1
aHal3 JAHHBIX» 110 HanpasieHuio noarotoBku 02.04.02 «dyHnaMeHTanbpHas HHPOPMATHKA U HHPOPMAITHOHHBIC

TEXHOJIOTHN HampaBleHHOCTH «MHTemekTyansHble TexHogaorum» ®I'bOY BO «Uenl'Vy»

crp. 7

I/IHTGHHeKTyaHLHOfI CHUCTCMBI,

[IK-4.3. Umeet mpakTH9IecKuit
OTIBIT pa3pabOTKK HOBBIX
ANTOPUTMHUYECKHUX,
METOAUYECKHX U
TEXHOJIOTUYECKUX PELICHUN B
MPHUKIIAJHBIX 331a49ax
UHTEJUIEKTYaabHOTO aHAIN3a
JITaHHBIX

BnaneTs: HaBbIKaMU
HCTIOB30BAHNUS CIICIIHATEHOTO
MPOTrPaMMHOT0 00eCTIeYeHUs
JUIA PeUIeHNs IPAaKTUIEeCKUX
3a7a4; HaBbIKaMU Pa3paboTKH
KOMIIOHEHTOB
MH()OPMALMOHHBIX CHCTEM

Pasnen 1. Bsenenme B
MAaIIUHHOE oOyueHue.
3anaua JUHENWHON
perpeccun Paznen 2. 3amaua
KJIacCU(UKaLUHY.
JlorucTryeckas perpeccusl.
IIpobnema mepeoOyUeHUSL.
Perynapuzanus Pazgen 3.
Knaccudukanms: METOx
kNN, nepeBbsi pelieHHd U
aHcaMOJeBbIe METO/IBL.
Pazgen 4. Knactepuzamus
Pazgen 5. Merox omopHBIX
BekTopoB Paznen 6. Metoabt
MOHIKEHUS! Pa3MEPHOCTU U
BU3YyalN3aluu JTAHHBIX
Paznen 7. JlononHuTENbHBIC
BOIIPOCHI 00yUEHHs MoJIeTeit
MAITHHHOTO O0Y4YCHUS
CamocTostenbHast paboTa

Tect
[IpakTuueckue 3ananus

3amanus tecta Ne 1-20

I1K-6.1. [lemoHCTpUpYET
3HaHKE OCHOB ONEePAMOHHBIX
CHUCTEM, CETEBBIX TCXHOJIOTHIA,
SI3BIKOB TIPOrPaMMHPOBAHUS,
0a3 TaHHBIX U TEXHOJIOTHH
napasuieIbHOH 00paboTKH
JTAHHBIX, ONOTMOTEK 1 MAKETOB
mporpamMmm

3HaTh: OCHOBHBIE METO/IbI
pa3paboTKu
MHTEIJICKTYaJIbHBIX CUCTEM U
creU(UKy aKTyalbHbIX
MpOOJIEMHBIX 00JacTei;
TEOPETHUYECKUE MTOTOKECHUS
JUTSL TIOCTPOCHHS
MHTEIJICKTYalbHBIX CUCTEM,
MPeIHA3HAYCHHBIX JIJIS
peLICHUS pa3InuHbIX 3a/1a4

Paszmen 1. Bsenenue B
MallMHHOE oOyueHue.
3agaua JTUHEHHON
perpeccun Paznen 2. 3amaua
KITaCCU(HUKAIIUH.
Jloructuueckas perpeccus.
Ipobnema mepeoOyUeHUSL.
Perynsapuzamus  Pazmen 3.
Knaccudukarws: METO/T
kNN, nepeBbsi peuieHud U
aHcamOJIeBbIe METOJIBL.
Paznen 4. Knacrepuszanus
Paznen 5. Meton onopHbIx
BektopoB Paznen 6. Meto b
MTOHMKEHUST Pa3MEPHOCTH U
BH3yaIH3aIiN JTAHHBIX
Paznmen 7. JlomonHUTEIBHBIC
BOTIPOCHI O0YUESHUS MOJIeIer
MAIIUHHOTO O0Y4eHHS
CamocrosrenbHas pabota

Tecr
[IpakTuueckue 3ananus

3amanus tecta Ne 1-20

[TK-6.2. JTeMmoHCTpUpYET
yMeHUs pa3pabaTbIBaTh
MPOrpaMMHOT0 00eCIIeYeHHUE ¢
UCTIONIb30BAHUEM SI3BIKOB 1
TEXHOJIOTUI
IPOrpaMMHUpPOBAHUS,
UIEKTPOHHBIX ONOIHOTEK, 6a3
JIAHHBIX, CETEBBIX TEXHOJIOT U
Y OTIEPaLlMOHHBIX CHCTEM
YMeTh: UCIOJIB30BaTh
COBPEMEHHBIE IPOTPaAMMHO-
WHCTPYMEHTAIbHBIE TPOITYKTHI
pu pa3paboTKe W BHEAPCHUH
UC; ncnonp30BaTh METOIBI

Pasnen 1. Bsenenume B
MalllMHHOE oOyueHue.
3agaua JIMHEHHON
perpeccuu Paznen 2. 3anaua
KITaCCU(DUKAIIUH.

Jloructrueckas perpeccus.
IIpobnema mepeoOyUeHUSL.
Perynapuzauus Pazpen 3.
Knaccudukarms: METOJI
kNN, nepeBbsi pemieHud U
aHcaMOJeBbIe METO/IBL.
Pazmen 4. Knacrepuszanus
Paznmen 5. Meton onopHbIx
BekTopoB Pa3zzien 6. Metozpl
ITOHIKEHUST Pa3sMEepHOCTH H

Tect
[pakTryeckne 3agaHusg

3amanus tecta Ne 1-20
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OpraHU3aIUH
WHTEIUICKTYaTbHBIX CUCTEM U
MOJIYYHUTh MTPAKTUICCKUC
HABBIKH JUTS X TIOCTPOCHUS B
LEJIAX PEIICHHS Pa3InIHbIX
3amad

BHU3YaJIU3aIHI JTAHHBIX
Paznmen 7. JlomonHUTENBHBIC
BOIPOCHI 00Y4YEHUS MOIeTeH
MAaIIMHHOTO O0yUYCHHUS
CamocrosrensHas pabora

[IK-6.3. Umeet mpakTU4IecKuit
OIIBIT UCIIOJIB30BAHUSI
OTIEPALIMOHHBIX CHCTEM,
COBPEMCHHBIX SI3BIKOB
MPOrPaMMHUPOBAHUS,
OMOIMOTEK U ITAKETOB
MPOrpaMMm, CUCTEM
yHOpaBJieHUs 0a3aMu TaHHBIX U
TEXHOJIOTUH TapajieIbHON
00pabOTKN TaHHBIX

Bruaners: HaBbIKAMHU
HCTIOJIb30BAHMS COBPEMEHHBIX
HHCTPYMEHTAIBHBIX CPEICTB U
TEXHOJIOTUH
MIPOTPaMMHPOBAHUS;
HaBBIKAMHU UCIIOJIb30BAHUS
CIETHATBHOTO TPOrPaMMHOTO
o0ecrieYeHus IS PeIeHUs
MPaKTUYECKUX 3a7a4

BBenenne B
MAaIIMHHOE oOy4eHme.
3anaua JUHENWHON
perpeccun Paznen 2. 3amaua
KJIacCU(UKAIIHH.
Jloructuueckas perpeccus.
IIpobnema mepeoOy4deHwUsL.
Perynapuzauus Pazpen 3.
Knaccudukanms: METOL
kNN, nepeBbst pemeHui u
aHcamOJieBbIe METOIBL.
Paznen 4. Kiacrepuzauus
Pazgen 5. Merox omopHBIX
BekTopoB Paznen 6. Metoabt
MTOHIDKEHUST Pa3MEpHOCTH U
BU3YyalN3aluu JTAHHBIX
Paznen 7. JlonmonHuUTENbHBIC
BOIIPOCHI 00yUEeHUs MOJIeNeH
MAITHHHOTO O0YYCHUS
CamocrosrensHas pabora

Pasmen 1.

Tect
[IpakTuueckue 3ananus

3amanus tecta Ne 1-20

Tunosele 3amaHud,

1 KOHTPOJIbHO-U3MEPUTENIbHBIX MAaTEPUATIOB XpaHITCs Ha Kadepe.

3.2.CopnepxkaHue OLICHOYHBIX CPEICTB

ba3a TecTOBBIX BOIPOCOB

KpUTCpUMU W TIOKA3aTCJIM OLCHUMBAHHA B paMKaxXx TCKYHIECro KOHTPOJIA
MMpEeACTaBJICHBI B pa6oqeﬁ nporpamMme TUCHUILIAHBI (MOI[y.TIH). ITonHBIE KOMILIEKTHI OILICHOYHBIX CPCACTB

BapuanTsl
OTBETOB
Ne (TIoITy >KUpHBI
dopmynupoBka Bonpoca
n/n M 1mpudrom —
BEpHBIC
BapHAHTHI)
1. KTo cunTaercs poloHa4aIbHUKOM MCKYCCTBEHHOTO MHTEIIEKTa?
a) A. ToiopuHr
b) Apucrorens
1. N a
c) P. Jlynnuit
d) Hexapt
€) HeT [IPaBUJIbHOIO OTBETA
Kakoe 13 HampaB/ieHHi He IPUAeT 3HAUCHUS TOMY, KaK MIMEHHO MOZCIIMPYIOTCS (hyHKINH
Mmo3ra?
5 a) HelpokuOepHeTHKa
) b) KuOepHeTHKa YepPHOTO SIIHKA a
C) HET ITPaBUJILHOTO OTBETA
3 Kaxkoii mogxox ucnone3yet OyieBy anredpy?
) a) CTPYKTYPHBIH ¢
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b) UMUTALMOHHBIH

C) TOTHYECKHUI

d) 3BOJFOLIMOHHBIN

€) HEeT MIPaBUJIBHOTO OTBETA

CKOJTbKO TIOKOJIEHH pOOOTOB CYIIECTBYET?
a)l

4, b) 2 1
c)3
d4

DKcnepTHBIC 3HAHHS AKTUBHO UCIIONB3YIOTCS B CIEAYIONINX HAIIPABICHHUSX?
a) DKCTIEPTHBIC CHCTEMBI

5 b) KOTHUTHBHOE MOJICITUPOBAHUE

) ) pacrio3HaBaHue 00pa3oB

d) koMnbrOTEpHAS TUHIBUCTUKA

€) HET NPaBUJIBHOTO OTBETA

a, d

CucTeMbl reHepalii My3bIKH MOYKHO OTHECTH K:
a) cucTeMaM OOIICHHUS

6 b) TBOpUYECKUM cCHCTEMaM b
) C) CHCTEMaM YIpaBJICHHS

d) cucremam pacro3HaBaHHs
€) HET NPaBUJIBHOTO OTBETA

Dyukumna softmax sapaeTtca dopmynoii:

T(z)_j = (1+z_j)/sum(1+4z_k, k=1..K), ana j =1, ..., K

f(z)_j = In(z_j)/sum(ln(z_k), k=1..K), ana j =1, ..., K

7. 1
f(z)_j = In(1+exp(z_j))/sum(In(1+exp(z_k)), k=1..K), ana j =1, ..., K
T(z)_j = (z_j)/sum(z_k, k=1..K), ana j =1, ..., K
f(z)_j = exp(z_j)/suM(exp(z_k), k=1..K), ana j =1, ..., K

®yHkuua softplus ABnaeTca rnagkoii anpoKcuMaLueit:
RelU
Moporoeoi $yHKUMK
NOTHCTHYECKOM Y HKUMM
Bcero Bbllwenepe4ncneHHoro

] HEDGONMHECKDFO TaHreHca

KapTa npusHakos(feature map) - ato:
HUYEro M2 BLIWENEPeYUCNIEHHOT O
MaTpuua Ha KOTOPYK MO2/IEMEHTHO YMHOXAKTCA QparMeHTs M20DpaxeHHA C NocAedyluMMm CYMMUPOBaHUEeM
Cnoil Nony4eHHblit B pe3ynbTaTe MPUMEHEHUA OMepauMi CBepTKM
YMeHblleHne pasMepHOCTH (¢0pMVIpOBaHHMX KapT NpU3HaKoB 3a C4eT paaﬁwewﬂ Ha Henepecexkawwuweca 4acTu U Bmﬁopa MaKcumyMa BHYTPMU HHMX.

Mo3NEMEHTHOE YMHOXEHUE GPArMEHTOB M300pakeHUA U MaTpUUbl CBEPTKU
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10.

DyHKumMA softmax MOXXeT NPUHUMATbL 3HaYeHus:
[1/3, 1/3, 1/3]
[1/2, 1/2, 1/2]
[1/6, 1/3, 1/2]
[1,1,1]

[e, o, 1]

11.

Mocne oTBeTa CTYAEHTA Ha BONPOCHI 3K3AMEHALMOHHOTO GHUNETa IK3aMEHaTOP 3aAaeT CTYAEHTY JONONHWTENbHbIE Bonpockl. MpenofasaTent NpeKkpallaeT 3afaBats
ACNONHUTENbHBIE BONPOCHI, KAK TONbKO CTYAEHT 06HapyXMBaeT HesHaHWe 3aAaHHOro Bo- Npoca. BepoATHOCTL TOrO, YTO CTYAEHT OTBETUT Ha NGOIH 3aaaHHLIA
AONONHKTENbHBIA BoNpoc, pasHa 0, 9. TpebyeTca: HAWTH HaUBEPOATHeNWee YUCNO K 3aAaHHBIX CTYAEHTY AONONHUTENBHBIX BONPOCOB.

2/ 3

12.

Cpeam 20 cTpenkos 4 oTan4HbIX, 10 xopowmx U 6 nocpeacTBeHHbIX. BEPOATHOCTD NopaXxeHus Luenu Ana oTanyHoro crpenka pasHa 0.9, gns xopowero — 0.7, ans
nocpeacTBeHHOro — 0.5. Haﬁnm’e BEpPOATHOCTDb TOro, 47O ABa Haygauvy BblspaHHlﬂX CTpenka nopasaT uenb, Nnponssenn No ogHOMY BbiCTpeny.

0.18

0.4614

0.4851

13.

[aHa 3apgava nuHenHon perpeccun: y =c_1 x+c_0
Xy

0333 6983
13767890
23256815
33166611
43186675
54539543
6332 6962
7 449 9429
8 430 9047
94158720

Kakwue 3Ha4eHuns ¢_0, c_1 nony4arca B pe3ynLTaTe ee pelleHmns:
-5 21
521
HW OfHW W3 BbIENEPEYHCNEHHBIX NONYYHTHCA HE MOryT
-5 -21

-21 5

14.

TycTb AUCKPETHAA CNyyaiHan X np T {a, b, ¢, d, e} c BepoaTHocTAMK: (1/2, 1/4, 1/8, 1/16, 1/16), TOrAa ee SHTPONUA paBHa:
2 6uta
6 Guta
5 6uta

4 6uta

3 fuTa
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JuckpeTHas cnyyai X npi T {3,1, -1} c BeposATHoCcTAMM cooTBeTcTBEHHO {0.1, 0.6, 0.3}. Ee MaTeMaTH4eckoe 0XXUfaH1e paBHO:

15. 4

YTO U3 HUXKENepeYUCNeHHOro ABNAETCA XapaKTePHbIMU He0CTaTKaMK CBEPTOYHON CeTH:

HeyCToR4HEOCTE K MOBOPOTY W CABMTY DaCNO3HaBaeMoro u3oGpaxeHna.

BOMLWOE KOMWYECTEO BaPLUPYeMbxX FMNEpNapamaTpoE (KOAWYECTEBO CNOSE, DASMEPHOCTL AAPA CBEPTKH, TUM M HANWGMe Cnoes cyBauckpeTusauum...)
16. 1,3
ApxuTekTypa CEEpPTOHHON HefpOHHOM CeTW no Gonbwed H3CTW NPUrOAHA TOMEKO ANA DACNOZHAEAHWA W200paxeHud .

HeT rapaHTUPOBaHHOA CXOAMMOCTW Ha nwboM ofbeMe ofyuavued BHEOPKM.

Mo cpaBHeHMi C NONHOCBAZHOR HeApoHHOA CeTbk — ropazAo Gonbuee KONWHECTEO HACTpaWBasMblX BECOB.

B vHdopmaumoHHOM noucke recall ato:

[oNR HepenesaHTHEX AOKYMEHTOE cpeal SefpaHHeX
[onR PencBaHTHEIX JOKYMESHTOE CpegM BeBpaHHeX
1 - precision

lonA HeBbIﬁpﬂHHle AOKYM2HTOB Cpejl BCeX penzBaHTHBIX

lonA EhlﬁpaHHb\X AOKYMEHTOE Cpefd BCEX peneBaHTHBIX

B TeneBMKTOpUHE UIPOKY MOCNE0BATENBHO 33/1al0TCA BOMNPOChI [0 NEPBOTo HENPaBWIbHOTo OTBeTa. Ha KaXpii BONPOC MrPOKY MPe/ilaraeTcs YeThipe BO3MOXKHBIX
OTBETa, CPeay KOTOPbIX TOJIbKO OAMH NPaBUbHbIA. [ycTb X — 4MCIIO 3a1aHHbIX MIPOKY BOMPOCOB, B MPEANOIOKEHNH, 4TO OH OTBEYaeT Ha BOMPOChI NPOCTbIM
yrag M 4TO MaKcl 4MCnO 33, B Urpe Bonpocos pasHo 15. Yemy pasHo k — Haubonee BepoATHOE YMCNIO 3afjaHHbIX MIPOKY BOMPOCOB.

18. 2 2

4/3

Onepauusi CBEPTKU - aTO:

Mo3MeMeHTHOR YMHOXEHHE dParMeHToB M30BPaxeHMA W MATpULLl CBEPTIKH

YMEHbUWEHNE Pa3MEePHOCTU COOPMUPOBAHHBIX KapT MPH3HAKOE 33 C4eT pa3bMeHMA Ha HenepeceKakWMecA 4acTW W BuBOpa MAKCHMyMa BHYTPH HUX.
19
. MaTpuua Ha KOTOPYW NO3NMEMEHTHO YMHOKAKTCA $parmenTel M3oBpakeHnA © MOCNEAYHWMM CYMMAPOBaHMEM 3

Cnoi nonyvekHblii B pesyneTaTe NPUMEHEHWA ONepalUuM CBepTKM

Hu4era U3 BHWENSPEHUCNERKGO

Fpad:m( NAOTHOCTU BEPOATHOCTHU ABNAETCA I'IPFIMOFI nuHKWe#R Korga cnyqaﬁﬂaq Benu4nuHa umeeT 6e'ra-pacnpep.eneﬂue C napameTpamMu:
alpha=1, beta=2
alpha=2, beta=1
alpha=2, beta=2
alpha=1, beta=1

alpha=@, beta-@
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4. HOpﬂ)]OK MPOBECACHUA U KPUTEPUHU OLICHUBAHUSA l'lpOMC)KyTO‘-lHOﬁ aTTreCTalluu

4.1.11opsinok nNpoBeJeHUs MPOMEKYTOYHOM aTTeCTALNH

DK3aMeH MPOBOJUTCS B BHUJE TecTUpoBaHUsA. CTyIEHT JOKEH OTBETHUTh Ha BOIPOCHI 3aKPHITOTO
THUIA, KOTOPbIE MTPENOoaraloT BHIOOp BAPHAHTOB OTBETA, a TAKXKE HA BOIIPOCHI OTKPHITOTO TUIA, KOTOPbIE
HE MpeAnoaraloT BApUaHTOB OTBETA, IPABHIIbHBIN OTBET TpeOyeTCsl HanmucaTh caMocTosATeabHO. Beero 20
TECTOBBIX BOIIPOCOB. [Ipo10IKUTENBHOCTD TECTA — 35 MUHYT.

4.2. Kputepuu oneHNBAaHUS NPOMEKYTOYHOM aTTeCTALMH 10 BUAAM OLICHOYHBIX CPEACTB

Tect dhopmupyercst B cucteme 3aekTporHHoro ooyuenus MOODLE.
MaxkcumanbsHbId 621 3a TecT — 100 Gamos.

Orenka Otinnuno/ Xoporo/ VY nosnerBopuren | HeynoBneTBopuTeabHO
3auyTeHo 3a4TEHO BHO/3a4TEHO /
HE3a4YTEeHO
Bamner 100-85 GayutoB 84-75 6ayuioB 74-60 0ayu10B 59-0 6asu1oB
YpoBeHb BBICOKHIH CpenHuin 0a30BbIil HEIO0CTaTOYHBIN
OCBOCHHUA
MIPOBEPSIEMBIX
KOMIIETEHIINI

4.3.Pe3yabTaThl NIPOMEKYTOUHOM ATTECTALMM U YPOBHH C(POPMUPOBAHHOCTH KOMIIETEHIU

HpI/I MOABCACHUHN UTOTOB YYHUTBIBAOTCA PC3YJIbTAThI TOJBKO HpOMCX(YTOHHOfI aTTeCTalluu:

0-59 GayoB — HEYIOBJIETBOPUTEIHLHO/HE3aUTCHO;
60-74 6asioB — yA0BIETBOPUTEILHO/3aYTEHO;
75-84 6amioB — XOpOIII0/3a4TECHO;

85-100 6ayI0B — OTJIMYHO/3a4YTEHO;

Oco0eHHOCTH MPOBEJICHUH MPOIEAYPHI OLEHUBAHUS PE3yJIbTAaTOB 00YUYEHHsS] MHBAJIUAOB U JIMII C
OTpaHHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbsI 0003HAYCHBI B pab0oYeil MporpaMme JUCIIHILTUHBI (MOTYJIs).

YpoBHU chOPMUPOBAHHOCTH KOMIETEHIIMH OTMPEAETSACTCS CIECAYIOUIMM 00pa3oM:
1. Bricokuil ypoBeHb c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH COOTBETCTBYET OLIEHKE OTJIMYHO:

- npeamnojaracTt (I)OpMI/IpOBaHI/Ie KOMIIETEHIIMI Ha BLICOKOM YPOBHE;

- 3HAHUC TCOPCTUYUCCKUX Pa3acioB HsyqaeMoﬁ AUCHUIIIMHBL Ha YPOBHC HC HUIKC OLCHKU
OTJIHNYHO,

- CTYACHT YMCCT NPHUMCHATH Ha IPAKTUKEC 3HAHWA, TIOJYUCHHBLIC B pPaMKax MH3YyUYCHHUA
JUCHUITIIMHBI
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- (GbopMHpYIOTCS HaBBIKM HCIOJb30BAaHUS TEOPETHUECKUX U TPAKTHUECKUX pa3/ieioB
JVCLUIUIMHBI AJIs PELIeHHUs 3a/1a4 NPo(ecCHOHAIBHON AEITEIbHOCTH;

2. Cpennuii ypoBE€Hb COOTBETCTBYET OLIEHKE XOPOIIIO:

- npeanosiaraeT (GOpMUpOBaHNE KOMIIETEHIMI Ha CPETHEM YPOBHE;

- 3HAHHUE TEOPETHUYECKUX Pa3JeNIOB M3y4aeMOW JUCLMIUIMHBI HA YPOBHE HE HIXKE OLICHKU
XOpOIIO;

- CTYIEHT yMEeT NPUMEHATh 3HAHUs, IIOJIyYCHHBIE B paMKaxX HM3Y4YeHMs AUCLMILIUHBI, IS

pelieHus 3a/1a4 npoQeccuoHaNbHON 1eATeIbHOCTH;
3. ba30Bblif ypOBEHb COOTBETCTBYET OLIEHKE YOBIECTBOPUTEIBHO:

- npennonaraeT GopMupoBaHUE KOMIIETEHINI Ha 6a30BOM YPOBHE;
- 3HaHUE TEOPETHUYECKUX Pa3/eNIOB M3y4aeMOW JUCUMUILUIMHBI Ha YPOBHE HE HUXXE OLEHKH

YAOBIETBOPUTENBHO;
4. HenocraTounblii ypoBEeHb COOTBETCTBYET OIIEHKE HEYAOBJIECTBOPUTEIHHO.
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