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AnHoTanus

HucuuiuinHa «BBeneHue B aHaiau3 JaHHBIX» BXOJUT B 00pa30oBaTEIbHYIO MPOrpammy
BBICIIIETO O0Opa3oBaHMsl — TPOrpaMMy OakajlaBpuaTa IO HANpPaBICHHIO MOATOTOBKH/
cnermansHoct  09.03.03  «IIpuknagnas wuHbopMaTuka» HampaBieHHOCTH «[Ipuknannas
uHpopmaTrka B HHGpOpMamoHHoi cepey. ucrummmnHa peanusyercs kapeapoit «Ned 1.

JlucuuiuinHa HauesneHa Ha ()OpMUPOBAHKE Y BBIITYCKHUKA CIETYIOIINX KOMIETEHII:

VYK-1 «CriocoGeH oCylIecTBISITh MOUCK, KPUTUUYECKUI aHAIU3 U CUHTE3 MH(QOpMAaIUH,
OPUMEHSATh CUCTEMHBINA MOJXO/ JJIsl PEIICHHUs TOCTABICHHBIX 3a1au»

VK-2 «CnocobeH onpenensaTh Kpyr 3a1ad B paMKax IOCTABJICHHOM L€l M BBHIOMPATh
ONTUMAJIbHBIE CHOCOOBI MX PELICHUs, UCXOIs U3 JNEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOILUXCA
PECYpPCOB U OrpaHUYEHUID)

IIK-13 «cmocoOHOCTh MPUMEHSITh CHUCTEMHBIM MOIXOJ W MaTeMaTUYECKHE METOIbI B
dopmanuzay peeHns NPUKIAJIHbIX 331249

[IK-14 «CrmocoOHOCTh HMCIOJBb30BaTh 3HAHHUE OCHOBHBIX METOJOB HCKYCCTBEHHOTO
UHTEJUIEKTa B TOCIEAYIOUIeH NpOoPecCHOHAIbHON JEeATeNbHOCTH B KAayeCTBE HAYYHBIX
COTPYAHMKOB, HpenojaBaTeneii o0pa3oBaTelIbHbIX OpraHU3allMi BBICHIET0 00pa30BaHMI,
VH)XEHEPOB, TEXHOJIOIOB)»

ConepkaHue IUCHMIIMHBI OXBAaTBIBAET KPYI BOIIPOCOB, CBS3aHHBIX C H3Y4YEHHUEM U
OPUMEHEHHEM METOJIOB aHalM3a JAaHHBIX M M3BJICYCHHS HH(OPMAIMH, 3aKOHOMEPHOCTEH,
3HAHWH ¥ Ma0JIOHOB 13 O0NBIIMX 00bEMOB HEOOPAOOTAaHHBIX JaHHBIX.

[IpernonaBanye TUCHMIUIMHBI TPEAyCMAaTpPUBAET ClEAyIome (GOpMbl OpraHU3alHuu
y4eOHOro mpolecca: JIEKIUH, JabopaTopHble PadOThl, MPAKTUYECKHE 3aHATUS, CAMOCTOSITEIbHAS
pabota oOyuarorerocs.

IIporpaMmoii TUCHMIIIMHBI NPETyCMOTPEHBI CIEAYIOIIME BHUAbI KOHTPOJSA: TEKYLIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTaus B opme 1udepeHIIPOBAHHOTO 3a4eTa.

OO6mast TpyJI0OEMKOCTh OCBOCHHS JUCIUIUIMHBI COCTABIsET 3 3a4eTHBIX eauHUIbI, 108
4acoB.

S3bIK 00yUYCHHUS 110 JUCITUTITMHE «PYCCKUM»



1. TlepeuyeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIIHE

1.1. Llenn mpenopaBaHusi MTUCIMILIMHBL: (JOPMUPOBAHHE KOMIICTCHIIUN, MO3BOJISIOIIAX
UCTIOJIb30BaTh COOTBETCTBYIONIMIA MaTEMaTHYECKUI amnmapaT W MHCTPYMEHTAJIbHBIE CpPEACTBa
JUIS aHAJIM3a JTAHHBIX W W3BIICUYCHUS WHPOPMAIINHU, 3aKOHOMEPHOCTEH, 3HAHUW U NIA0JIOHOB U3
00JbIIKUX 00BEMOB HEOOPAOOTAaHHBIX TAHHBIX.

1.2. lucumiuivia  BXOAUT B COCTaB  4YacTH, (HOPMUPYEMOH  y4aCTHUKaAMHU
00pa30BaTeNbHBIX OTHOIICHHA, 00pa30BaTEIILHOM MpOrpaMMBbl BEICIIIET0 00pa3oBaHus (Janee —
OIl BO).

1.3. [lepeueHp MIaHUPYEMBIX PE3yJIbTATOB OOYUYCHHS IO TUCIHMIUIMHE, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pesyibTatamu ocBoeHus: OIT BO.

B pesynbrare m3ydeHHs AMCUUIUIMHBI OOYYarOIIMICS MOJDKEH O0JIafaTh CIIEAYIOUIMMHA
KOMIIETCHIIMSIMU WU WX YacTsMU. KOMIETEeHIMY U WHAMKATOPHI UX JOCTHXKCHHS TIPUBEICHBI B
tabnuue 1.

Tabauna 1 — [lepeueHb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus
(rpymma) Kox n HaumeHoOBaHne Kona u HauMeHOBaHWE UHIMKATOPA
Py KOMITETECHIINH TOCTHKEHHS] KOMIIETCHIIUU
KOMIIETCHIINH
VYK-1.3.1 3HaTh METOIUKHU TIOUCKA, COOpa
1 00paboTKU MHPOPMAIIH, B TOM UHUCIIE C
MCTIOJIb30BaHNEM HH(OPMAIIHOHHBIX
VYK-1 Cnocoben . (opwan
TEXHOJIOT i1, BKJIIOYasi HHTEJUIEKTyallbHbIE
OCYUIECTBIIAThH MOUCK,
. YK-1.VY.3 ymeTs orieHnBaTh HHPOPMAITUIO
KPUTUYECKHI aHAIIU3 U
YHuBepcanbHbIe Ha JIOCTOBEPHOCTD; COXPAHATh U
CUHTE3 HH(POPMAIIHH,
KOMIIETEHIIIH nepeaaBaTh JaHHBIC C HCIIOJIB30BAaHHEM

MPUMEHSTH CUCTEMHBIN
MTOAXO/ IJIsl PEIICHHS
[IOCTABJIEHHBIX 3a/1a4

U(PPOBBIX CPENICTB

VK-1.B.1 B1agers HaBBIKAMHA
KPUTUYECKOTO aHaJIM3a U CUHTE3a
UHPOPMAIINH, B TOM YHCIIE C TOMOIIBIO
IIU(PPOBBIX HHCTPYMEHTOB

VYK-2.3.3 3HaTh BO3MOXHOCTH U
OrpaHUYEHUS IPUMEHEHUS [IU(PPOBBIX
MHCTPYMEHTOB JUIs PEILICHUs
MOCTaBJIEHHBIX 3a/]1a4

VYK-2.Y.1 ymeTs NpoBOUTH aHAIIN3
MOCTaBJIEHHOH 11eNU U (POpMYIIUPOBATH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIINUTh AJIs
ee JOCTH)KEHUS

VYK-2.B.3 Bi1agets HaBBIKAMHA
UCTIOJIb30BaHUs IU(POBBIX CPEACTB IS
pEeLICHHs] TOCTABJICHHOM 3aa4u
ITIK-13.VY.1 ymeTh oCyLIECTBIIATD
(bopmanu3anuio 3a1a4 UCCIEIOBaHUSL
MH(POPMALIMOHHBIX MPOLIECCOB U CUCTEM
[1K-13.B.1 BnageTh HaBbIKAMU PEILICHUS
3ajlay aHaJjKu3a UH(OPMAIIMOHHBIX
IIPOLIECCOB U CUCTEM

YK-2 CniocobeH onpeaensith
KpyT 3a71a4 B paMKax
IIOCTaBJICHHOH 1IEJIU U
YHuBepcallbHbIE | BRIOUPATh ONTHMABHBIC
KOMIICTCHITUH CIOCOOBI UX PEIICHHUS,
HCXOMS U3 IEUCTBYIOIINX
MPABOBBIX HOPM, UMEIOLIUXCS
pPECYpCOB U OTpAaHUYECHUIN

I1K-13 cnoco0HOCTE
[Tpodeccronans | MPUMEHITH CHCTEMHBIH

HEIE ITOX0/T U MATEMATHUECKHE
KOMIIETEHITUN METOJIbI B (popManu3anuu
pEIICHUS TPUKITATHBIX 3a1a4

[1K-14 CiocoO0HOCTB

[Ipodeccrnonanp | UCTIONB30BATH 3HAHUE [IK-14.Y.1 yMeTh OpUMEHATH METObI
HBIC OCHOBHBIX METOI0OB MalIuHHOT'O OGy‘ICHI/I}I, IOATOTOBKH
KOMIIETEHIINH MCKYCCTBEHHOI'O MHTEJUIEKTa B | JAHHBIX M UHTEPIPETAIIH PE3yIbTaTOB

MIOCIIE Y IOLIEN




nipoeccroHaTbHOM
JIEATEILHOCTH B KAUECTBE
HAy4YHBIX COTPY/IHUKOB,
nperojiaBaresnei
00pazoBaTeIbHBIX
OpraHH3aIMi BBICIIIETO
00pa3oBaHus1, THKEHEPOB,
TEXHOJIOTOB

JucuumuimHa MOKeT 0a3MpOBaThCS HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS

2. Mecro pucuumiuHel B ctpykrype OI1

IIpU U3YYUYCHUU CIICAYIOMIUX NUCHUTIINH:

Teopus BeposATHOCTEN,
Maremaruka. MaTemMaTH4ECKUI aHAIU3

Teopus cucTeM U CHCTEMHBIN aHAJINU3,

WNudopmanmoHHbIe CHCTEMBI U TEXHOJIOTHH.

3HaHUA, TOJYYEHHBbIE NPU HM3YyYEHHU MaTepuana AaHHOM IUCLUUIUIMHBI, UMEIOT Kak

CaMOCTOATCIIbHOC 3HAYCHUC, TaK U UCITIOJIB3YIOTCA IIPU U3YUCHUHN APYTIUX OUCHHUILINH:
— HHTrennexryanbHble WHHOPMAIIMOHHBIE CUCTEMBI,
— MamunHoe o0ydeHue
— Hudopmanmonnas 6€30macHOCTb.

Janneie 06 obmemM o0beMe AMCUUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB Y4eOHOMH
paboThI O AUCHMILIAHE (M pacIpeie]IeHne 3TOH TPYAOSEMKOCTH IO CEMECTpaM) MPECTABICHBI B
tabmure 2.

Tabmuua 2 — O6beM U TPYAOEMKOCTh AUCIUILTMHbI

3. O0BeM U TPYJIOEMKOCTh JUCITUTITMHBI

TpynoeMKocTh 1o

3aueT, sk3ameH (3ader, Judd. 3au, Dk3.**)

Bun yueOHO# paboThI Bcero ceMecTpam
Ne5
1 2 3
Oowaa mpyooemkocms oucyunaunwl, 3E/ (dac) 3/ 108 3/ 108
H3 Hux uacoe npakmuuecko no020moseKu 17 17
Ayoumopnsie 3anamus, BCEro 4ac. 51 51
B TOM YHUCJIE:
nekuuu (JI), (qac) 17 17
npakTudeckue/cemunapckue 3ansatus (I113), (gac) 17 17
naboparopasie padotsl (JIP), (dac) 17 17
KypcoBoit mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 57 57
Buo npomescymounoit ammecmayuu: 3adet, nudd. Tl 3au. Tindd. 3au.

ok o
HpI/IMeanI/Ie: KaHIUJIATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. Pactipenenenue TpyA0EMKOCTH TUCIUILTHHBI 110 pa3ziesiaM U BUAaM 3aHSATHA.
Paznensl, TeMBI AUCIUATIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.




Tabauna 3 — Pa3nensl, TeMbl AUCUUILINHBI, X TPYAOEMKOCTh

Paznensl,

Jlexuun 113 JIP KII CPC

TEMBI JUCIUILINHEI (1ac) (C3) (dac) (uac) | (uac)

Cemectp 5

Paznen 1. Beenenue
Tema 1.1. JlanHbIe U UX U3MEPEHUE.

Tema 1.2. lIxansl

Tema 1.3. XapakTepucTuka u Kiaccuukamus 2 2

3a/a4 aHaJIi3a JaHHbIX
Tema 1.4. Dtansl pelieHus 3a1a4n aHAIN3a

NAaHHBIX.

Pa3pnen 2. CtaTucTHYECKUN aHAIN3 JaHHEIX
Tema 2.1. JlecKpUNITUBHBIN aHATIN3

Tema 2.2. Ananmm3 cBs3eit

Tema 2.3. MHOrOMEpHBIN CTaTUCTUYECKUN

aHaJin3

Tema 2.4. AHasiu3 BpeMEHHBIX psJ10B

Paznen 3. KnactepHsbiii aHanus
Tema 3.1. [TocTaHoBKa 3a/1a4u KJIACTEPHOTO

aHaJin3a

Tema 3.2. MeTpuku paccTossHUN
Tema 3.3. MeToapl KJIaCTEPHOTO aHAIN3a

Paznmen 4. Knaccudukarms

Tema 4.1. IToctanoBKka 3agaun KiaccupuKauu 6 6 8 20

Tema 4.2. MeTos! KitacCupUKaum

Pasznern 5. 3akmrouenue

Tema 5.1. IlepciekTHBBI pa3BUTHS aHAJIN3A 1 1 7

JaHHBbIX.

Hroro B cemectpe:

17 17 17 57

Hroro 17 17 17 0 57

HpaKTI/I‘ICCKaH IIOATOTOBKA 3aKJII049acTCA B HEMMOCPCACTBCHHOM BBITIOJTHCHUH

00yJaronuMucs

ONpENeNICHHBIX  TPYAOBBIX  (YHKOMH, CBA3aHHBIX C  Oy;ymien

HpO(I)CCCHOH&JIbHOfI JACATCIIbHOCTBIO.

4.2. Conep:xaHue pa3esioB U TEM JICKIIMOHHBIX 3aHITHH.
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOnwuIle 4.

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep paznena

HasBanue u copeprkanue pa3aeinoB U TeM JIEKIIMOHHBIX 3aHATHN

Pasgen 1.
Bgenenue

Tema 1.1. /laHHbIe U UX U3MeEPEHHE.

[Tonsitne nanubix. M3mepenus. Tunsl HabopoB naHHBIX. DopMaThl XpaHEHUs
nanHbIX. Kiaccudukanus BUI0B JaHHBIX.

[TocranoBka 3amaum aHanu3a HOaHHBIX. lcTopus pa3BUTHS TEXHOJIOTHH
aHaJIN3a JaHHbBIX.

Tema 1.2. llIxanant

Tunel mxan uzMepenuid. HoMmuHabHAs, NOpsAKOBas, HWHTEPBAJIBHAS,
OTHOCHUTEJIbHAS U JUXOTOMUYECKAS IIKAJIbI.

Tema 1.3. XapakTepucTUKa U KJIaccu(PUKALMSA 32124 AaHATU3A JAHHBIX
CratucTuueckue METOJbl: JECKPUIITUBHBIA aHAIM3 M  ONUCAHUE
WCXOAHBIX JAHHBIX; aHajdu3 CBSA3€d; MHOTOMEPHBIM CTATUCTUYECKUUI
AHAJIN3; AHAJIU3 BPEMEHHBIX PSJIOB.




MeTo/1pl MAaIIMHHOTO 00YUYEeHNUS: HCKYCCTBEHHBIC HEHPOHHBIE CETH; 1E€PEBbS
peleHuii, MalIiHa OTIOPHBIX BEKTOPOB, METOJT OJIM)KAaUIIIero coce1a, METO.
baiieca.

Tema 1.4. DTanbl peuieHus 3a1a4d aHAJIN3a JAHHbIX.

MeTtoasl cOopa M MOATOTOBKH MCXOIHOTO Habopa maHHBIX. DopMmynrpoBKa
nenu. Beibop Metona ananusa nansbix. [IpencraBienne pe3yibTaTos.

Pasznen 2.
CraTucTUUeCKU
aHaJIN3 TaHHBIX

Tema 2.1. leckpunTHUBHBbIA aHAIHN3

[IpoBepka runoTe3 cralmOHapHOCTH, HOPMAJIbHOCTH, HE3aBUCUMOCTH,
OJIHOPOJHOCTH, OIIEHKA BUAa (PyHKIMU paclpeesieHus U ee apaMeTpoB
Tema 2.2. AHasu3 cBsi3ei

KoppensiuoHHslii U perpecCuOHHbBIN aHau3, (DaKTOPHBIN aHAU3,
JIUCTIEPCUOHHBIN aHaJIU3

Tema 2.3. MHOroMepHbIii CTATHCTHYECKHUI aHATU3
KomnoHeHTHbI aHamu3, IUCKPUMHUHAHTHBIA aHaJu3,
PErpeCCUOHHBIN aHAIN3, KAHOHUYECKHE KOPPEIISILUU
Tema 2.4. AHAJIM3 BPeMEHHBIX PAI0B

MHOTOMEPHBIN

I[I/IHaMI/I‘-IGCKI/Ie MOJCJIM 1 IPOTHO3 Ha OCHOBC BPECMCHHBIX PA10B

Paznen 3.
Kitacrepnslii ananus

Tema 3.1. [locTaHoBKA 32/1a4M KJIACTEPHOr0 AHAJIM3A

ITouck cymecTByromux cTpykryp. OmieHka kauecTBa kiactepusanuu. [Ipouecc
KJIaCTepHU3aIiH.

Tema 3.2. MeTpuku paccTossHuii

[MousiTue MeTpuKkHU, Mepa 0JI130CTH 00BEKTOB. EBKIINIOBO pacCTOSIHUE, IPYTHE
METPHUKH.

Tema 3.3. MeToabI KJI1aCTePHOT0 aHAJIN3A

Hepapxudeckue alropuTMbl, HEHEPAPXUUECKUAE AIITOPUTMBbI

Tema 4.1. IlocTanoBka 3aga4u Kjaccupuranun
CucremMHOe pacnpeleneHue U3ydaeMbIX MPEIMETOB MO CYIIECTBEHHBIM

Pasnen 4. npusHakam. [IpaBiia KiaccuUKaIum.

Knaccuguxamms Tema 4.2. Metoanl kinaccupukanuu

et JepeBo peniennii, ciaydaiHblii J1€C, METOJ] ONIOPHBIX BEKTOPOB, METOJ
Oymxkaiiero cocena, metoa baiieca, HeHpOHHBIE CeTH

Paznen 5. Tema 5.1. IlepcieKTUBBI PA3BUTHA AHAJIN3A TAHHBIX.

3akio4eHue [IpunosxeHne METOIOB aHAIM3a JAHHBIX K aKTyaJIbHBIM 3a1adaM. Jpyrue 3anaqu

aHaJIn3a JaHHBIX

4.3. IIpakTHueckue (CeMUHAPCKUE) 3aHATHS
Tembl IpaKTUUECKUX 3aHATUI U UX TPYIOEMKOCTb IPUBEACHBI B TAOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
TeMbl Dopmsbl .
Ne TpyoeMKOCTh, |IPaKTHYECKOI |pa3aena
MPAKTUYECKHUX MPAKTHYECKHUX
/o ” o (dac) MOATOTOBKH, | JUCIIAI
3aHATUN 3aHATUN
(uac) JIMHBI
Cemectp 5
1 | Ananms 3anstue o 2 1 2
OJTHOMEPHOTO MOJIETTUPOBAHUIO
Habopa JJaHHBIX pEeaJIbHBIX YCIOBUI
2 | AHanu3 AByMEpPHOro | 3aHsTHE 110 2 1 2
Habopa TaHHBIX MOJIETTUPOBAHUIO
peaabHbIX YCIOBUU
3 | Kiactepnsiit Urposoe 4 1 3
aHaJIN3: IIPOEKTUPOBAHUE
HOpMaJHn3anus




JaHHBIX

KnacrepHsbiit
aHaIu3:
HHTEPIIpETALNS
pe3yJIbTaTOB

Hrposoe
IIPOEKTHUPOBAHUE

Knaccudukanus:
obOpaboTka
HCXOMHBIX JAaHHBIX

Hrposoe
IIPOEKTHUPOBAHUE

Knaccudukanms:
OLIEHKA OLINOKHU
KJIACCH(UKAITIHI

Urposoe
MIPOCKTUPOBAHUE

KonTponbHbie
BOIIPOCHI

I'pynmoBeie
JUCKYCCHH

1-5

Bcero

17

4.4. JlabopaTopHbIe 3aHATHUS

Tembl 1a00paTOPHBIX 3aHATUNA U UX TPYJAOCMKOCTh PUBEACHBI B TA0IHIIE .

Tabauna 6 — JlabopaTopHble 3aHITHS U UX TPYJIOEMKOCTh

No
n/o

HanmenoBanwue 1abopaTopHbBIX paboT

TpynoemMKocTsb,
(uac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

No paznena
JOUCIHUIIIINHBI

Cemectp 5

JlabopaTtopHnas paborta 1: Ananu3
CBSI3€UM MEXIy NPU3HAKAMU
JIByMEpHOT0 Ha0oOpa AaHHBIX

1,5

3amura 1abopaTopHoii paboThI |

0,5

JlaGopaTtopHnas pabora 2:
Knacrepuzanus ganabix
HepPapXUUECKUM METOJIOM

3

JlaboparopHas pabora 3:
Kracrepusanms MetoaoM k-cpemHux

3amuTa JlabopaTopHBIX pador 2,3

(O8]

JlaboparopHas pabdota 4: [Ipumenenue
METO/I0B KJIacCU(HUKALNU HA OCHOBE
JIePEBbEB PEIICHHUN

JlaGopaTtopHas pabota 5: [Ipumenenue
HEUPOHHBIX CETEU IS
KJIaCCHU(UKAITIHI

3amura 1abopaTopHBIX paboT 4,5

4,5

Bcero

17

4.5. KypcoBoe mpoekTHpoBaHKe/ BBIIIOJHEHHE KypCOBOM pabOThI

Y4eOHBIM IIIaHOM HE TIPEIYyCMOTPEHO

4.6. CamocTosiTenbHast paboTa 00yJaromuxcs
Bunapl camocTosITeIbHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC 7.

Tabmmia 7 — Buasl caMoCTOSITEIbHON pabOThI M €€ TPYTO0EMKOCTh

Bun camoctosTensHOM paboThI

Bcero, gac

CewmecTp 5, uac




1 2 3

W3ydenue Teopetnyeckoro mMarepuaia gucuuiuinael (TO) 30 30
Kypcosoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3) 10 10

Brinonnenue pedepara (P)
IToaroroBka k Texymemy koHtpoo ycneBaeMocTH (TKY)

Jowmamrnee 3aganue ([13) 10 10

Kontponbabie pabotsl 3a0unnkoB (KP3)

IToaroroBka K npomexyTouHoi arrecrauuu (ITA) 7 7
Bcero: 57 57

5. Ilepeuenpb yueOHO-METOIUMYECKOTO 00CCTICUCHHMSI
JUIS CAMOCTOSITENIbHONW PabOThI 00yUaIOMIMXCS 110 TUCIUIUTMHE (MO/YIIIO)
Y4yeOHO-METOANYECKUE MaTepHaIbl JIJIT  CaMOCTOSTENIbHONW pabOThl  00YyYarOmUXCs
yKa3aHsl B 1L.11. 7-11.

6. IlepedeHp MeyaTHBIX U 3JCKTPOHHBIX YUEOHBIX U3aHUI
[lepeuenb nevaTHBIX U 3JIEKTPOHHBIX YUE€OHBIX U3/IaHUN IPUBENICH B TabuIe 8.

Ta6mmia 8— IlepeueHb MeYaTHBIX U DJICKTPOHHBIX YUEOHBIX U3JaHUN

Mudp/ KomuectBo sx3eMIuIsipoB B
URL bubnuorpaduyeckas ccpuika oubmoreke (kpome
azapec JEKTPOHHBIX AK3EMILISIPOB)

004 Anmaiigna, DO. MammaHoe oOy4yeHue: HOBBIN 3
A 51 UCKYCCTBCHHBIH WHTEIUICKT / J. Anmaigud. - M.:

Anpnuna [Ta6mumep: Touka, 2017. - 208 c.
004 TatapaukoBa, T.M.  CucremMbl HCKYyCCTBEHHOTO 5
T 23 unTensekra: ydebnuk / T. M. Tarapuukosa; C.-

ITetepO. roc. yH-T a3pOKOCM. MPHOOPOCTPOCHHS. -
Cankr-IlerepOypr: U3n-so I'VAIIL 2024. - 301 c.

004 Tatapaukosa, T.M. AHau3 TaHHBIX B 5
T23 MPUKIAIHBIX 3a7]a9ax 00ecTieueHus
nHdopmarmoHHou 6e3omacHocTr: MoHorpadwmst / T.
M. Tarapnaukosa; C.-Ilerep6. roc. yH-T a3pOKOCM.
npubdopoctpoenusi. - CII6.: U3zn-Bo I'YAII, 2018. -
115 c.
004 TatapaukoBa, T. M. AHanu3 NaHHBIX: y4eOHO- 5
T 23 Meroaudeckoe mocooue / T. M. Tatapuukona; C.-

[TerepO. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUS. -
Cankr-IlerepOypr: Usn-so I'VAIIL 2021. - 121 c.

7. IlepedeHb 31E€KTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuenn JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTtu «MHTepHeT», HEOOXOAMMBIX JJIi OCBOCHMS JUCLMILIUHBI
npuBezieH B Tabauue 9.

Tabmuma 9 — IlepedeHb 3JIEKTPOHHBIX O00pa30BATENIbHBIX PECYPCOB HMH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU cetu «HTepHeT
URL anpec HaumenoBanue




1. http://www.machinelearning.ru 1. IIpodheccronanbHbIHA UH(POPMALIMOHHO-

) AHAIUTUYECKUIN pecypc, TTOCBSIIIICHHBII
2: https.//VYWW.coursera.org/leam/mac MalIMHHOMY 00y4Y€HHIO, PACIIO3HABAHUIO 00pa30
hine-learning B U UHTEJUIEKTYaJIbHOMY aHAJIU3Y JaHHBIX.
3. https://www.coursera.org/specializat | 2.Machine learning by Andrew Ng,
ions/machine-learning-data-analysis 3.Kypc «AHanu3 JaHHBIX» OT LIKOJIbl aHAN3a
4. https://it.mail.ru/video/playlists/16/ JAAHHBIX,

4.Metoapl 00paboTKu OonbIIUX JaHHBIX, [T
mail.ru,

8. IlepeueHb MH(OPMAITIOHHBIX TEXHOJIOTUH
8.1. Ilepedyenp mporpaMMHOrO OOECIEUEHHUs, HCIOIB3YEMOTrO IPH OCYIIECTBICHUH

00pa30BaTeNLHOTO MpoIiecca MO TUCITUTUINHE.
[TepedyeHs ucmob3yeMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmaute 10.

Tabmuua 10— IlepeyeHs mporpaMMHOTO 00ECTICYCHHS

Ne n/m HaumeHoBaHMe
1 Google Colab
2 {Jupyter Notebook
8.2. Ilepeuenn UH()OPMALMOHHO-CIPABOYHBIX CHCTEM,MCIIONb3yEMBIX npu

OCYUIECTBIIEHUU 00Pa30BaTEIbHOrO MpoLiecca MO JUCIUIIINHE
[lepeuenbr uCHONB3yeMBIX HMHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B

tabnure 11.

Tabnuna 11— Iepevenb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne i/t HaumenoBanmue

He npenycmotpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB MarepHalbHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBICHUS
00pa3oBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, MPeCcTaBleH B Taomiel 2.

Tabmuma 12 — CoctaB MaTeprallbHO-TEXHIUUECKOH 0a3bl

Ne m/m HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
MaTepHUaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOAMMOCTH)
MynbTumMeuiiHast JIEKIUOHHAS ay AUTOPHUS
2 Knacc ans nenoBoit urpel
3 Boruncnurenshas naboparopus

10. OueHouHble CpeACTBA [IJIs1 MPOBEACHUS TPOMEKYTOUHOM aTTECTAllKU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIS IPOBEJIEHUS MPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs mo JUCUUTIIINHE TPUBECH B Tabimie 13.

Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI MPOMEKYTOYHOM aTTeCTAIINH

Bua nmpomMexyTOYHOM arTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB
HuddepennmpoBanubIii 3a4€T Crmcok BOIPOCOB;
TecThl;
3amaun.




10.2. B KkayecTBE KpHUTEpHUEB OICHKH YpPOBHA C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMITETEHIMI OOYyYaloNMMHUCS TPUMEHSETCS S-0ajulbHas IMIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMITETEHIIMI, KOTOpas mpuBeaeHa B Tabiune 14. B TedeHne cemectpa MOXKET HCIIOJIB30BATHCS
100-6ammpHast  mIKana — MOAYJIBHO-PEUTHHTOBOW ~ CHCTEMBl ~ YHHBEPCUTETa,  IpaBHIA
UCTIONIb30BAaHMSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJbHBIM HOPMATHBHBIM aKTOM
I'YAIL

Tabmmua 14 —Kpurepuu oneHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIIETCHIINI
OueHka KOMIIETEHIIMH
5-0ayutpHas IKana

XapakreprcTrKa c(pOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyuaromuiicss TyOOKO W BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, [TOCIIEIOBATEILHO U TPAMOTHO €T0 U3JIaraer;
— OMHPAsCh HA 3HAHWUS OCHOBHOW M JIOTIOJHUTEIBHOM JIUTEPaATYpHI,
TECHO TPUBS3BIBACT YCBOCHHBIC  HAy4YHBIC IIOJIOKCHHS  C
MPAKTUYECKON ACSITELHOCTHIO HAMIPABJICHHUS,

— yMeno 000CHOBBIBAET U ApTYMEHTHPYET BBIIBUTAEMbIC UM UJIEH;

— JleJIaeT BBIBOALI M 0000IIEHNS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— o0yuJaromuiicss TBEp0 YCBOMI IPOrPaMMHBIN MaTepHal, TPaMOTHO
U 1O CyIIEeCTBY H3JIaraeT ero, ONUpasCh Ha 3HAHHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTUYECCKOU IESATEIbHOCTHIO
HaIpaBIICHUS;

— apTyMEHTUPYET Hay4YHBIC ITOJI0KEHNUS,

— JIeJaeT BBIBOJIBI M 0000IIECHHUS;

— BJIQJICET CUCTEMOH CNIEIUAIN3UPOBAHHBIX HOHSITHMH.

— o0yyaromuiics  yCBOWJI  TOJBKO  OCHOBHOW  MPOTPaMMHBIN
Marepual, Mo CyIIecTBY M3jaraeT ero, Onupasich Ha 3HaAHUS TOJIBKO
OCHOBHOM JIUTEPATYPBHI;

— JIOTMYCKaeT HECYIECTBEHHBIC OIMUOKU M HETOUHOCTH;

— UCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUMN
HaIpaBJICHUS,

— cJ1ab0 apryMEHTHPYET HAyYHBIC ITOJIOKCHHS,

— 3aTpyaHsAeTcsa B (OPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;

— YaCTHYHO BJIAJCET CHCTEMOM CIICIIMAIM3UPOBAHHBIX MOHITHA.

— oOyyJaronuiicss He YCBOWJI 3HAYUTEIHHOM YacTH MPOTPAMMHOIO
MaTepuana;

— IONMYCKAaeT CYIICCTBCHHBIE OMMOKA W  HETOYHOCTH  IPHU
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HaIPaBJICHUU;

— UCTIBITBIBACT TPYAHOCTH B MMPAKTUUECKOM MPUMEHCHUH 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHHUS;

— He GopMyIHpPYET BHIBOAOB U 000OIIICHHIA.

COTIIMYHO»
GauTCHO»

«XOpPOLIO»
<Ga4YTCHO»

«yJIOBJIETBOPUTEIIBHO)
«3aYTEHO»

«HEYIOBJIETBOPUTEIIHLHOY
«HE 3aUTEHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAJIBI.
Bomnpocs! (3agaun) 1uis 5K3aMeHa MpeJcTaBieHsl B Tadnuue 15.

Tabnuna 15 — Bonpocsl (3agaun) 1s 9K3aMeHa

Kon

Ne /i [Tepedyens BOompocoB (3a1a4) 15l IK3aMeHa
WHIMKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

Bompocsr (3amaun) ans 3aueta / nud . 3aueTa npeacraBieHsl B Tadbnuie 16.




Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3auera

Ne n/mt [lepeuyens BompocoB (3agay) st 3aueta / aud . 3auera Kon
WHANKATOpa

1 Hasznauyenue o0ydaromiero MHOKECTBA TIPH PEIICHUU 3a]1a4l YK-1.3.1
KIaccupuKauu

2 ba3oBble XapaKTEPUCTUKHU CTATUCTHYECKOTO paclpeIelICHUS.

3 Ob6oOmaromue MokasaTeNd, XapaKTepU3ylollue TUITHYECKUe
3Ha4YeHMS HAabOpa JTaHHBIX.

4 [Tokazaremnu, xapakTepu3yIole pa3opoc JaHHBIX.

5 [Tokazarenu, XapakTepU3YyIOIIUE CTEINEHb CHUMMETPUYHOCTH
JTAaHHBIX.

6 llenp mnpuMeHeHHMs METOAAa HAWMMEHBIIMX  KBAJpaToB B
PErpEeCCHOHHOM aHaJH3e.

7 Hasnauenue mozpl. Cayyan BBIYMCIIEHUS MOJIAIbHOI'O HHTEPBAJIA.

8 Hasnauenue nepceHTHIsI, KBAaHTUIISI €IUHUIBI U3MEPEHHUSL.

9 Otnuune  BBIOOPOYHOIO  CTAHAAPTHOTO  OTKJIOHEHHMSI  OT
CTaHJIaPTHOT'O OTKJIOHEHUS T€HEPATbHOM COBOKYITHOCTH.

10 AHanM3 0JHOMEPHOTO Habopa TaHHBIX VYK-1.V.3

11 AHanu3 IByMEpHOT0 Habopa JaHHBIX.

12 Koppensunonnsiii aHanms.

13 OcHoBHas 3a1a4a perpecCUOHHOI0 aHAJIN3A.

14 WNuTtepnperarus KodhGUIMEHTOB IMHEHHON perpeccuu o, al.

15 Breruncnenne Meauwanel uisi Habopa maHHbIX ¢ udeTHBIM H | YK-1.B.1
HEYETHBHIM KOJMYECTBOM 3HAYCHHH.

16 Mepsl 6;1M30CTH MEXY KIacTepaMu. YK-2.3.3

17 MeTtpuku, NpUMEHsIEMbIE B KJIACTEPHOM aHAJIN3E.

18 Brruncnenue neHTpa Kkiacrepa. YK-2.V.1

19 OrpaHu4YeHHs KJIACTEPHOTO aHaJIu3a.

20 Ha3naueHnne TeCTOBOro MHOKECTBA MPH PEIICHUH 33/1a4U VK-2.B.3
KIaccupuKanuu

21 Mertoab! Kiaccuukaiuu.

22 Orenka omMOKY KIacCHu(PUKAIUU

23 Omnpenenenue Kiactepa. [IK-13.V.1

24 Bripaxkenue nms BeruucieHus nuaaexca Gini mpu nocTpoeHUH

25 TpeboBanust k BEIOOPY mapameTpa K B anropurme «K-
OnmKaifiero cocenay

26 [TocraHoBKa 3a1a4M Ki1accu(UKAIH IIK-13.B.1

27 Dransl npolecca KiaccupUKaIum, UX XapaKTePUCTUKU

28 Oransl pelieHus 3aJa4l KJIAaCTEPHOTO aHAJIN3a.

29 Hepapxuueckue METObI KJIaCTEPU3ALIUN. [IK-14.V.1

30 DTanbl MOCTPOEHUS JIEPEBHEB KiTacCU(PUKAIIII
JiepeBa KiiacCu(UKAIIUH.

31 Anroputm OGnmkaiiiero cocena.

32 Anroputm K-cpenHux.

33 @YHKINN aKTUBALlUU HEXPOHOB.

34 Heliponnas cets KoxoneHna.

35 Anroput™ o0y4eHHsI MHOTOCJIOIHOIO NEPLIENTPOHA

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYypCOBOM paboThI
npeICTaBICHBI B Tabmwmie 17.



Tabnuua 17 — IlepeueHp TeM JIsi KYPCOBOTO MPOSKTUPOBAHHMS/BBITIOTHEHHUS! KypCOBOM paboThI
Ne /i1 [TpumepHbIil epeyeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBITOIHEHHS
KypCOBOH paboThI
Y4eOHBIM IJIAHOM HE MIPEIYCMOTPEHO
Bonpocel 11 npoBeneHUs MPOMEXYTOYHOH aTTecTalMd B BHJE TECTHPOBAHUSA
npeJcTaBIeHBI B Tabmwuie 18.

Tabnuua 18 — IIpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

Ne . Kon
[IpumepHbIil nepedyeHb BOIPOCOB JIJIsl TECTOB
/1 WHJUKATOpa
1 IIpounTaiiTe TekcT, BbIOepuTe NMPABUWJIBHBIA 0TBeT W 3anummure | YK-1.3.1

apryMeHTbl, 000CHOBbIBaIOIIHE BHIOOP OTBETA.

K xakomy Tumy mikanabl OTHOCUTCSI TOPSAKOBBIA HOMEp CTyJAEHTa B
CIIUCKE TPYTIIHI

a) HOMHHAJIBHON

0) n3mepeHuit

B) TTOPSIIKOBOM

I') UHTEPBAJILHOU

1) OTHOCUTEIHbHOU

€) IUMXOTOMHYECKOU

2 IIpouuTaiiTe TeKCT, BbIOepUTe NMPABWIbHBIN OTBET M 3aNHUIIUTE
apryMeHTbl, 000CHOBBIBAIOIINE BHIOOP OTBeETA.

K kakomy TuIly IIKalbl OTHOCHUTCS TOPOJ MPOXXHBAHHS COTPYIHHKA
KOMITaHUU

a) HOMUHAJIbHOM

0) u3mepeHui

B) OPSAAKOBOM

T') HHTEPBAJILHON

1) OTHOCUTEILHOMN

€) TMXOTOMHYECKOU

3 IIpouuTaiite TekcT W YycraHoBuTe cooTBeTcTBHe. K Kaxmoi | YK-1.V.3
NMO3MIMH, JAHHOH B JIEBOM CT0.1011e, MOA0epUTe COOTBETCTBYIOLYIO
NMO3UIMI0 B NMPABOM CTOJI0LE. 3anuIuTe BbIOPpaHHble HU(PBI MOg
COOTBETCTBYKOINMMH OyKBaMH.

CooTHecuTe TOUEUHYIO AMarpaMMy JaHHBIX C €€ 3HAUYCHUEM
Koa(durmenTa Koppensuuu r

Toueunast quarpaMMa JTaHHBIX 3naueHue kod3pdurrenta
KOppeJsiuu
1 Y A r>0
o. R
L)
f' .. °
°° L4 .: °
L]
* '.o'.oﬂo .
o0 o
‘e
L]
—~




2 1 : b r<0
.3’
L et
X>
3 v4 B r=1
A
o Codue.
'.
X#
4 v4 r r=0
X>

IIpounTaiiTe TekcT M ycTaHOBUTe cooTBercTBHe. K Kaxmoi
MO3ULIMH, JAHHOH B JIEBOM €TO0./1011€, I0A0EPUTE COOTBETCTBYIOIIYIO
NMO3MIMI0 B NMPABOM cTOJI0ne. 3anumuTe BhIOpaHHBbIC HUQPHI MOA
COOTBETCTBYIOIIMMH OyKBaMH.

CoorHecute  BenmWuyuHy  KodduumeHTa  Koppemsimua I C
XapaKTEPUCTUKON CUJIBI CBSI3U MEXKIY MPU3HAKAMU

Bennunna kos¢dunmenta XapakTepUCTUKON CHIIBI CBS3H
KOPPEJISIu I MEXTy TIPU3HAKAMU
1 0.1-0.3 A BBICOKAs
2 0.3-0.5 b crnabas
3 0.5-0.7 B BeCbMa BBICOKas
4 0.7-0.9 r yMepeHHast
5 0.9-1.0 Jil| 3aMeTHas
IIpouuTaiiTe TEKCT M 3aNMIINTE Pa3BEPHYThIi 000CHOBAHHBIH VK-1.B.1
OTBeT.
Haiinure Mony B crnenyromeM Habope nanHbix Ctax= {3,5,9,12,5}.
OTBeT 3anumuTe B YUCI0BOM (hopmare.
OrtBer:
IIpounTaiiTe TeKCT, BbIOepUTEe NMPaBWJIbHBIN oTBeT M 3anmumute | YK-2.3.3

apryMeHTbl, 000CHOBBIBAOILINE BHIOOP OTBeETA.
OuuncTKa TaHHBIX — 9TO:
a) KOMIUIEKC METOJIOB U MpOILENyp, HANpaBJICHHBIX HA YCTPAHEHUE
NPUYHH, MEIIAIOIMUX KOPPEKTHON 00paboTKe TaHHBIX.
0) mporecc JOTMOJHEHUS JAaHHBIX HEKOTOpOW HWH(pOpMAIHEH,
MO3BOJISIONIEH MTOBBICUTH 3()(PEKTUBHOCTD aHATN3a TaHHBIX
B) 00BEKT, COJEpKAILUN CTPYKTYPUPOBAHHBIE JAHHBIE, KOTOPBIE MOTYT




OKa3aThCsl MOJIE3HBIMHU JIJIsl aHATIN3a JAHHBIX

I) KOMIUIEKC METOJOB U MPOLEAyp, HANpPABICHHBIX HA H3BJICYCHHE
JAHHBIX W3 PA3IUYHBIX HCTOYHUKOB M MPEOOPa3OBaHHS B CIUHBIN
dopMaT IS 3arpy3Kd B XpaHWIMIIE TaHHBIX WIH aHAIUTHYECKYIO
CUCTEMY.

IIpounTaiiTe TeKCT, BbIOepUTEe NMPABHJIbHBIA OTBET M 3alUIIUATE
apryMeHThbl, 000CHOBBIBaIOIE BHIOOP OTBETA .

OOyuaroniast BEBIOOpKA — 3TO:

a) TpynmupoBKa OOBEKTOB (HAOIIOACHMIA, COOBITHI) HA OCHOBE
JTAHHBIX, OMUCHIBAIOIINX CBOHCTBA OOBEKTOB

0) HaOOp MaHHBIX, KaXkaas 3alucCh KOTOPOTO MPEACTaBIsSET COOOM
y4eOHBI MpUMEp, COAEpKAIMi BXOJHbIE TPU3HAKU (JaHHbBIE), U
COOTBETCTBYIOIUI UM MPaBUIIbHBINA BBIXOTHON pe3ysbTaT

B) HaOOp MaHHBIX, KaXKJas 3alMCh KOTOPOTO TPEICTABISICT COOOM
y4eOHBII MpuMep, coaepkKaliuil 3aJaHHOE BXOIHOE BIMSIHUE

) BBIABICHHE B CHIPBIX JAHHBIX paHEe HEM3BECTHBIX M NPAKTHUECKU
MOJIE3HBIX 3HAHMN, HEOOXOOUMBIX Ul MPUHATUS peIIeHuH B
pa3NUYHBIX chepax YeTOBEUECKON ACITEIbHOCTH

IIpounTaiite TekcT, BbIOEpPUTE NPAaBUIbHbIC BADHAHTHI 0TBETA M
3aNMIINTE apryMEeHThI, 000CHOBBIBAIOIME BBIOOP OTBETOB.
Kakue anroputMel HOIXOAAT AJIS peIIeHUs 3a/1a4u, OObEKTHI B
KOTOPOM HY>KHO Pa3J€IUTh HA KJIACCHI:

a) CIy4ailHbIH Jiec;

0) nuHelHas perpeccus;

B) JIOTUCTUYECKAs perpeccus

I') MallMHA OMIOPHBIX BEKTOPOB

IIpounTajiTe TekcT, BbIOepUTEe NPABHJIbHBIA OTBET M 3alUIIUATE
apryMeHTbl, 000CHOBBIBaIOIIE BHIOOP OTBETA.

Ommnbka 00y4yeHus — 3TO:

a) pasHOCTb MEXIY JKeJIaeMbIM U (PaKTHYECKHM BBIXOJIOM MOJIETH Ha
nprMepax 00ydJaroniero MHOKECTBA

0) omnOKa, MoTy4YeHHAast HA TECTOBOM MHOYKECTBE

B) MIMEHA, TUTIBl 1 METKH UCXOJHON BBIOOPKH JTAaHHBIX

r) Ha0Op MaHHBIX, KaXJas 3amkch KOTOPOTO TPEICTABISIET COOOM
y4eOHBII TpuMep

YK-2.V.1

10

IIpounTaiiTe TeKCT M 3aNUIINUTE Pa3BePHYTbINH 000CHOBAHHbI
OTBET.

Haiigure UnTepBan B cnenyromeM Habope naHHBIX CTax=
{3,5,9,12,5}. OTBeT 3anuiuTe B YUCIOBOM (hopmare.

OTBeT:

YK-2.B.3

11

12

IIpouuTaiiTe TeKCcT, BbIOepUTe MPABMJILHBIH OTBET W 3alMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIIHE BHIOOP OTBETA.

K kakoii crpareruu o0yueHHst OTHOCUTCS 3a/1a4a MPOrHO3UPOBAHMS

a) 00y4CHHE C yUUTEIIeM

0) oOydeHue 6e3 yuutens

B) KOMOMHHUPOBAHHBIN METOL

r) Apyrue

Hpoanaif[Te TEKCT, BblﬁepI/ITe l'lpaBH.]'[beIﬁ OTBET M 3aAIIHIIUTE

[TIK-13.V.1




13

aprymMeHTbl, 000CHOBBIBAKOIIIHE BBIOOP OTBETA.

3anaya Ki1acTepu3aluy 3To:

a) 3aJadya MAaIIMHHOTO OOYy4YeHHsS, B KOTOPOH METKH OOBEKTOB
NPUHUMAIOT OTPAHUYEHHOE YHMCIIO 3HAUEHU I

0) 3amaya MamMHHOTO OOYYEHHS, 3aKIIOYAIONascs B OOBEIUHEHUU
MOXO0XHX 00BEKTOB B OJAHOPOJIHBIE TPYIIIIHL.

B) 3aJaya MAIIMHHOTO OOydYeHHUs, B KOTOPOH METKH OOBEKTOB
NPUHUMAIOT JI00bIe YMCICHHbIE 3HAYCHUS

I) 3a7ja4ya MallMHHOrO 00y4€HHUs, B KOTOPOIl OLIEHUBAETCS OTKIIOHEHHE
0’KH/1Ia€MOT0 U MOJIy4aeMoro pe3yibTaTa

IIpouuraiite TekcT, BbIOepUTEe NMPABUJIbHBLIH OTBET M 3alUIINTE
apryMeHTbl, 000CHOBbIBaIOIIME BHIOOP OTBETA.

Kakas u3 3Tux 3amau sBisieTcs 3afadeii Kiaccuukamnum:

a) MPOTHO3 TeMIIepaTyphl Ha 3aBTPa;

0) pa3zaeneHue KHUT B OMOIMOTEKE HAa HAYYHBIE U XYA0KECTBEHHBIE;

B) IIPOTHO3 OIICHKH CTYACHTA MO MATUOAITILHOMN IIKaIe Ha IK3aMEHE;

I') ONpeJiesIeHUE LIEHTPa U IPaHMIL KJIACTePa.

14

15

IIpounTaiiTe TeKCT M 3aNHUIINTE Pa3BePHYTbINH 000CHOBAHHbII
OTBeT.

Haznauenue npouenypbl HOpMaIU3alUuU JAHHBIX.

Ortser:

IIpounTajiiTe TEKCT M 3aNIMIINTE Pa3BEPHYThIH 000CHOBAHHBIH
OTBeT.

BrImonHNTE TOCTaHOBKY 33719y KIIACCU(PHUKAINH, HCIIONB3Y S
cienyroue o0o3HaueHus: X={Xi, X2, ..., Xn} — MHO>KECTBO IPUMEPOB
obOyuenus, Y={Yy1, Y2} — MHO)KE€CTBO METOK KJIacca

OrtBer:

[1K-13.B.1

16

17

18

19

IMpounTaiiTe TEKCT U BbIOEPHTE NPABHILHBIE OTBETHI.

Kakue u3 creyronmx aaropuTMOB MallIMHHOTO O0YYEHHUsI SIBJISTFOTCS
00y4YEHUEM C YUUTEIIEM:

a) Random Forest;

6) SVM;

B) k-means;

r) PCA.

IIpounTaiiTe TeKCT, BbIOEPUTE NMPABUJIbHbIE BADHAHTHI OTBETA U
3anMIINTe APryMeHThI, 000CHOBBIBaIOIIIME BLIOOP OTBETOB.
Br16paTh uncio KIacTepoB AJis aNropuTMa KiiacTepu3aluu «MeTos k-
CPEIHHUX» MOKHO:

a) METOJIOM TJIaBHBIX KOMIIOHCHT;

0) perynspuzanueii LASSO;

B) CHITy3THBIM METOJ0M

') METOJIOM JIOKTS

IIpounTaiiTe TEKCT M 3aNIMIINTE Pa3BEPHYThIH 000CHOBAHHBIH
OTBeT.

Haiite onpenenenue nousituio O0yyaroniasi BBIOOpKa

OrtBer:

[1K-14.V.1




IIpounTajiiTe TEKCT M 3aNIMIINTE Pa3BEPHYThIH 000CHOBAHHBIH
OTBeT.

Jaiite onpenenenne nousaTuto Ommodka 00ydeHUs

Ortser:

20
IIpounTaiiTe TeKCT M 3aNHUIINTE Pa3BePHYTbIN 000CHOBAHHbII
OTBeT.

Jaiite onpenenenue noustuto [Ipumep odydeHus

Ortser:

[lepeyeHb TeM KOHTPOJIBHBIX PAaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a09HON (HOPMBI
00yd4eHus, IpeICTaBIeHbI B TabuuIe 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PA0OT
No /it ITepeyeHb KOHTPOJIBHBIX PabOT
He npenycmorpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPEACNAIOIIME  IPOLEAYpbl  OLIEHHWBAHUS
UH/IMKAaTOPOB, XapaKTEpU3YIOMIMX JTanmbl (OpMUPOBAHMS KOMIIETEHLHMH, COJEpXKaTrcsi B
JOKAJIbHBIX HOpMaTuUBHBIX akTax ['YAII, pernameHTHpyrOmMX MOPAJOK U HPOLEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHOW aTTeCTallui 00ydaromuxcs
I'VAIL

11. Meroanueckue ykazaHus AJis 00y4arOIIUXCsl 0 OCBOSHUIO AUCIIUTIITMHBI

11.1. Metoguueckne yKa3zaHus [ OOYyYarOIIMXCS IO OCBOCHHMIO JIEKIIMOHHOTO
Marepuasa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKOe U SICHOE H3JIOKeHHE ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOW JIEKIIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJEM JUCIMIUIMHBI, METOJOB HAYYHOTO [IO3HAHUWS, HOBEHIIHX
JTOCTHKEHUI HaydHOU MbIciu. B ydeOHOM mpoliecce JeKIUsl BBIMOIHIET METOJOJIOTHYECKYIO,
OpTraHU3AIMOHHYI0 U WHPOPMAIMOHHYI0 (DyHKIWU. JIeKIus pacKphIBacT MOHATHHHBIN anmapat
KOHKpPETHON oO0jacTu 3HaHMSA, €€ MpoOJeMBbl, JaeT LEeIbHOE MpPEJCTaBICHHE O IUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU AUCIUTLTTHAMH.

[TnaHupyeMble pe3yJIbTaThl IPU OCBOCHUN 00YYAOITUMHUCS JICKIIMOHHOTO MaTepHaIa:

— TIOJTyY€HUE COBPEMEHHBIX, IIEIOCTHBIX, B3AUMOCBI3aHHBIX 3HAHUN, YPOBEHb KOTOPBIX
ONpEIENAETCS LEIEBON YCTAaHOBKOM K Ka)KJJ0OM KOHKPETHOU TEME;

— TIOJIyYEHUE OTBITAa TBOPUECKOM PaOOTHI COBMECTHO C MPEIOAaBaTEIEeM;

— pa3BuTHE  TPO(PECCHOHATBLHO-ACIOBBIX  KayecTB, JIIOOBH K  TPEIAMETYy H
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIILIICHUS.

— TOSIBJIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO JIsi CAMOCTOSTENILHOM paOoTHI,

— TIOJTyYeHUE 3HAHUNA O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKHU M TEXHUKH U O MPOTHO3E
WX pa3BUTHS Ha OJIMDKAUIIINE TOJIBI;

— HAYYUTHCS METOAUYECKH oO0padaThiBaTh Marepuasl (BBLACNATH TJIABHBIE MBICTH U
MOJIOKEHUsSI, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATH WX B  Pa3IMYHBIX
bopMyITUPOBKaXx);

— TOJyYeHUE TOYHOTO TOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHH.

JIeKUMOHHBI MaTepual MOXKET COMNPOBOXKIATHCA JAEMOHCTPALMEH CIIAIOB U
UCIIONB30BAaHMEM pa3laTOYHOTO MaTrepuajia MpU TMPOBEACHUU KOPOTKUX IUCKyccHil 00
OCOOCHHOCTSIX MPUMECHECHHSI OT/ICTBHBIX TEMATHK I10 JTUCIUTUIHHE.

CTpyKTypa NpeaoCcTaBiICHUs JSKIIMOHHOTO0 MaTepHraJa;




Pa3nen 1. Beenenune

Tewma 1.1. JlanHbIC U UX U3MEPEHUE.

Tema 1.2. Hlkansl

Tema 1.3. XapakrepucTuka 1 Kiraccuukanus 3a1a4 aHalInu3a JaHHbBIX
Tewma 1.4. Dramnbl pemeHns 3a1a4d aHaIu3a JaHHBIX.

Pa3znen 2. CratucTruecknii aHaJIu3 JaHHBIX

Tema 2.1. JlecKpunTUBHBIN aHAIU3

Tema 2.2. Ananus csizeit

Tema 2.3. MHOroMepHbIi CTATUCTUYECKUHN aHAIIN3

Tema 2.4. AHanu3 BpEMEHHBIX PsI0B

Paznen 3. KnactepHslii aHamus

Tema 3.1. ITocTaHOBKa 3a1a4M KJIACTEPHOTO aHAJIN3A

Tema 3.2. Metpuku paccTossHUI

Tema Paznen 4. Knaccudukanus

Tema 4.1. [ToctaHOBKa 337291 KI1acCUPUKAIIH

Tema 4.2. Metogs! knaccudukaiuu 3.3. MeToapl KIaCTEPHOTO aHaIn3a
Pa3nen 5. 3akimtouenue

Tewma 5.1. IlepciekTrBBI pa3BUTHS aHAJIN3A JAHHBIX.

11.2. Metoauueckue yka3zaHus Il OOYyYaIOIIUXCS MO MPOXOXKACHHUIO MPAKTHUECKHUX
3aHATHI

[IpakTuueckoe 3aHSATUE SABISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
mpoliecca, 3aKJII0YaroIIascsl B BEITOJIHEHUH 00yYarOIUMHUCS O] PyKOBOJACTBOM IIPETOIaBaTEes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C 1ENbI0 YCBOGHHUS HAYYHO-TEOPETHYECKHX OCHOB YyueOHOMU
JTUCIHUTITUHBL, TPUOOPETEHUS YMEHUN U HABBIKOB, OMBITA TBOPUYECKOMN ACATEIHHOCTH.

Lenpro mpakTUYECKOTO 3aHATH ISl 00yYaroIIerocs SBISETCS MPUBUTUE 00YUAIOIIHUMCS
YMEHHUI U HaBBIKOB MTPAKTUYECKOU JIEATENBHOCTH IO U3Y4aeMOW TUCIUIIIIMHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH O00YUYAIOIIMMCS IPAKTUICCKUX 3aHITHIM:

— 3aKkperuvieHue, yriayOlieHHWe, pacuIMpeHue W JAeTalu3als 3HAHUN TMpU  pelIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE II03HABATEIBHBIX CHOCOOHOCTEH, CaMOCTOSITEIHPHOCTH  MBIIICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHNE HOBBIMH METOJaMH W METOAMKAMHU H3yYeHUS KOHKPETHOU Yy4ueOHOI
JHUCIUATUIMHEL

— BBIpabOTKa CIMOCOOHOCTH JIOTUYECKOTO OCMBICICHHUS TOJYYCHHBIX 3HAHWH IS
BBITIOJTHEHHS 3aJaHUI;

— o0ecrieyeHne palnroHaIbHOTO COYETaHUS KOJUIEKTUBHOW M WHIMBUAYAIBHOW (GOpM
00y4eHwusI.

TpeOoBaHKA K HPOBENEHUIO IPAKTHUECKUX 3aHATHI
PesynbraThl BBIOJHEHHS MPAKTUYECKHX pabOT Mo TpeOOBaHMIO MPEroaaBaTelis
BBITPYKAIOTCS B IMYHBIM KAOMHET WJIM 00CYKIAIOTCS B Ay IMTOPUM BO BpEeMs 3aHSATHH.

11.3. MeTtonuueckne yKazaHusl g OOYYalOIIMXCS IO BBIMOJTHEHUIO JIA0OPAaTOPHBIX
pabot

B xoxe BwImomHeHUs 1a0OpPaTOPHBIX pabOT OOYYaIOIIMKACS JODKEH YIUIyOUTh |
3aKpENUTh 3HAHMs, NMPAKTHUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBaJU(PUKALIMOHHON XapaKTEpUCTUKON 00ydaromerocs.
BrimonHenue n1abopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTHYECKOM YacTe U KOHTPOJIbHBIX MEPOIIPUATHIA.



Boinonnenue nabopaTopHbIX padbOT 0OydaromIMMCS SIBISIETCS HEOTHEMJIEMOM 4YacThIO
U3yUYeHHs] JTUCLMIUIMHBI, OIpelenseMoi yueOHbIM IUIAaHOM, M OTHOCUTCS K CpPEICTBaM,
00eCreunBaroIUM PELICHUE CIEAYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— NpUOOpPETEeHNE HABBIKOB MCCIIEIOBAaHUS MPOLIECCOB, ABJICHUNA U 0OBEKTOB, N3y4aeMBbIX
B paMKax JaHHOHN TUCLMILIMHBI,

— 3aKpeIUICHHEe, Pa3BUTUE U JAETaau3alus TEOPETHYECKUX 3HAHWM, IOJYyYEHHBIX Ha
JEKIMSX;

— MOJIy4eHUe HOBOW MH(OPMALIMH 110 U3y4aeMOl TUCLUIUINHE;

— NpUOOpETEeHNE HaBBIKOB CAMOCTOSITENILHON PaboThl ¢ J1aOOpPaTOPHBIM 00OPY0BaHUEM
U npudopamu.

3ananue v TpeOGoOBaHUS K IPOBECHUIO JIA00PATOPHBIX PaboT

3amanusi K TIPOBEACHHUIO JIAOOPATOPHBIX PadOT MPHUBEACHBI B YUECOHO-METOAMYECKOM
nocoouu:

Iudp 004 T 23 Tarapuukosa, T. M. AHanu3 gJaHHBIX: Y4eOHO-METOIUIECKOE ITOCOOHE
/ T. M. Tatapuukosa; C.-Iletep0. roc. yH-T a’spokocM. rpubdopoctpoeHus. - Cankr-IlerepOypr:
Uzn-so I'VAIL 2021. - 121 c.

Mlugp 004 b 76 boxenko, B.B. S3pik mporpammupoBanus Python mis anamuza
JTAHHBIX: yueOHO-MeToauueckoe nocooue / B. B. boxenko, T. M. Tarapuukosa; C.-Ilerep6. roc.
YH-T a3poKocM. ipudopoctpoenus. - Cankr-IlerepOypr: U3a-so I'VAIL 2023. - 66 c.

CrpykTypa u (hopMa oT4yeTa 0 Ja00paTOpHOH padbore
L{enb pabOTHI U COJIEpIKaHUE 3aaHMS.
OrnrcaHue X0/1a BBIITOJTHEHHUS PaOOTHI.
JleMOHCTparys MOJIyYeHHBIX PE3yJIbTATOB.
BrIBo/IBI 0 IpOIEIaHHOM paboTe.

OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.

A

TpeboBanus k ohopMIEHUIO OTYETA O JIabopaTOpHOU paboTe

Otuer odopmisiercs cormacao 'OCT P 2.105-2019. O6s13aTenbHO HaMTUYKUE TUTYJIHHOTO
JIMCTa ¥ COOTBETCTBUE CTPYKTYpPE OTYETA.

Ot4er o mpoJieTaHHo# paboTe BBITPYKACTCS B TUYHBIN KAOWHET.

11.4. Meronuueckue yka3aHus A1 0OYHaIOUIUXCS 10 MPOXO0KIACHUIO CAMOCTOSITEILHON
paboThl

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 00YUaIOMIUIICS BBINOIHAET PaboTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpenojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIO
yYacTHSL.

Jnst oOygaromuxcsi 1Mo 3a04HOM ¢Gopme oOydeHHs, CaMOCTOsITeNIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOATENIBLHON paboThl, Yy oOydaromerocss (GopMHpYyETCs
esiecoobpasHoe IMIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUM NMPUOOpEeTaeMbIX 3HaHUM, oOecreuynBaeT BBICOKUMN
YPOBEHb YCHEBAaEMOCTH B NeEpuoJ OOydeHHUs, TOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
poeCCHOHATIBHOTO YPOBHSI.

MetoauyeckUMH ~ MaTepuallaMd,  HAlpaBISIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yyJaronuxcs, siBISIOTCS:

— yueOHO-METONYECKH MaTepHal Mo JUCIUILTHHE;

— METOJUYECKHE YKa3aHHs MO BHITOJHEHUIO KOHTPOJIBHBIX PaboT (151 00ydarommxcs 1no
3204HOM (hopMe 00yUeHus).



11.5. Meronuyeckue ykasaHusl [ OOy4yaroUMXcsd IO TPOXOXKICHUIO TEKYIEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUMU
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCIUIUIAHBI.

[IpakTuueckue u nabopaTropHbie pabOThI 3aLIUIIAIOTCS B TEYCHHH IBYX HEAETb MOCHe
NOJTyuyeHUsl 3ajJaHus. Pe3ynbTaThl 3allUThl YYUTHIBAIOTCA IPU MPOBEACHUU IMPOMEKYTOUHON
aTTeCTalUu.

11.6. Meroauueckue ykazaHus JUid 0O0ydaroIuxcs MO MPOXOXKAECHUIO MPOMEXKYTOYHON
aTTECTAIlHH.

IIpomexxyTouHass  arrectanusi  OOydyarolIMXCsl  IpPEJyCMaTpUBAeT  OLIGHUBaHME
POMEKYTOYHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus 1o aucuuiuinHe. OHa BKITIOYAET B
cebst muddepeHIpoBaHHBII 3a4eT.

HuddepenumpoBanHblii  3aueT — 3TO (QopMa OLEHKH 3HAHWH, TOJIYYCHHBIX
00yyaromuMcs Ipu U3yYeHUN AUCLUILIUHBI C aTTECTAMOHHON OLIEHKOM «OTJIMYHOY, «XOPOIIO),
«YAOBJIETBOPUTEILHOY, «HEYAOBICTBOPUTEIHLHO.

CryneHTbl, YCHEIIHO BBIMOJHUBIIME BCE NPAKTUYECKUE U JIabOpaTopHbIE PabOTHI, U
IpoLIeIINe TECTUPOBAHNE HA YUCIIO OANJIOB BhIIIE 85 0a/IOB OLIEHUBAIOTCS HA KOTIIMYHOY.

CrynieHTbl, YCHEIIHO BBIMOJHUBIIME BCE NPAKTUYECKUE U JIaOOpaToOpHbIE PAabOTHI, U
NpOIIEANINEe TECTUPOBAHME HA 4YHMCIO OauioB BeIme 69 OammoB m He Oojnee 85 OaiioB
OLIEHUBAIOTCSI HA «XOPOILIO».

CTyneHTbl, YCHEIIHO BBHINOJHUBIINE BCE NMPAKTUYECKHE W JIAOOpaTOpHBIE PaOOTHI, U
OpoIleAIINe TECTUPOBAaHME Ha 4YMciIo OayuioB Belle 54 OamnoB u He Oonee 69 OGaios
OLICHUBAIOTCSI Ha «YIOBJIETBOPUTEILHON.

CrynieHTbl, BBIIOJHUBIINE HE BCE MpPaKTUYEeCKHE H(WIM) J1abopaTopHble pabOThl CHAIOT
audd. 3a4eT mo Bompocam, NPUMEPHBIH epeueHb KOTOPBIX MpHUBeeH B Tabmuie 16.

CryneHTbl, MONYYMBIINE OLEHKY «YIOBIETBOPUTEIBHO» [0 TECTUPOBAHHUIO, HMEIOT
npaBo caaTh AUQQ. 3a4eT U MOBBICUTH OLICHKY.



Jluct BHeceHus: U3MEHEHUH B pabouyo MporpamMmy JTUCIUILIAHBL

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii




