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AHHOTaUA

HucuumuHa «BBefeHne B aHAJM3 JaHHBIX» BXOJIUT B 00pPa30BaTEIbHYIO MPOTPaAMMY
BBICIIETO OOpa3oBaHMs — IIporpaMMmy OakajaBpwara I10 HalpaBICHUIO IOATOTOBKH/
CHEUAIBHOCTH 09.03.03 «IIpuxnannas uHpOpMaTHKA» HaIPaBJIEHHOCTH
«[IpuKiTaHON WCKYCCTBEHHBIH HMHTEIUICKT W HayKa O JaHHBIX». J[MCHMIUIMHA peanu3yercs
kadenapoit «Ned1».

JluciunanHa HareneHa Ha opMUpOBaHUE y BBITYCKHUKA CIIEIYIOUTUX KOMIIETECHITUMN |

VYK-1 «CriocobeHn ocymiecTBIsATh MOUCK, KPUTHUECKUH aHAIM3 U CHHTE3 MH(OpMAIIHH,
MIPUMEHATHh CUCTEMHBIN TTOAXO/ JIJISl PEIICHUsI TOCTABIECHHBIX 33129

YK-2 «CrocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM M BBIOMPATH
ONTUMAJIBHBIE CIIOCOOBI X PEIICHHUS, UCXOAS W3 JCUCTBYIOIIMX MPABOBBIX HOPM, UMEIOIINUXCS
PECYPCOB ¥ OTPAHUYECHUI

IIK-13 «crmocoOHOCTh MPUMEHSTh CHUCTEMHBIM IMOIXO0J M MaTEMaTHYECKUE METOIbI B
dbopManm3aum penieHus MPUKIATHBIX 33aW)

[IK-14 «CrnocoOHOCTh HCIOJIb30BaTh 3HAHHUE OCHOBHBIX METOJIOB HCKYCCTBEHHOTO
WHTCIJICKTA B TOCIEAYIONICH NPOPECCHOHATBHON JACSITEIFHOCTH B KAueCTBE HAYIHBIX
COTPYIHUKOB, IpernojaBaTeneii 00pa3oBaTENbHBIX OpPraHMU3alMii BBICHIETO 00pa30BaHUS,
WHXCHEPOB, TEXHOJIOTOB)»

CopepxaHue AMCUUIUIMHBI OXBATBHIBAET KPYT BOINPOCOB, CBS3aHHBIX C HM3YyUYEHUEM U
NPUMECHCHHEM METOJIOB aHallM3a JIaHHBIX WM W3BICYCHHUS HWHQPOPMAINH, 3aKOHOMEPHOCTEH,
3HAHWH ¥ Ma0JI0HOB 13 OONBIIMX 00bEMOB HEOOPAOOTAaHHBIX JAHHBIX.

[IpenogaBanne AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AHUN
yueOHOro mpoiiecca: JIeKIHUH, J1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabota oOyuaromerocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOLIUE BHUABI KOHTPOJS: TEKYIIHUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B (hopme ¢ hepeHIIMPOBAHHOTO 3aUETa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
YacoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKUI»



1. TlepedeHb MIAHUPYEMBIX PE3YJIBTATOB OOYUYCHUS 110 JUCIUILTAHE
1.1. [lenu mpenoaaBaHus MUCHUIUTHHBL (POPMHUPOBAHUE KOMIETECHIIHMA, TO3BOISIOMINX
HCIIOJIb30BaTh COOTBETCTBYIONIMH MaTeMaTHYCCKUH ammapaT W WHCTPYMEHTAJIbHBIC CpPEICTBa
JUTSL aHAJIM3a JTaHHBIX U U3BJICUEHUS WH(OPMALMU, 3aKOHOMEPHOCTEH, 3HAaHUH U MIa0JOHOB U3
00JIbIIINX 00BEMOB HEOOPAOOTAHHBIX JTAHHBIX.

1.2. JucumrmiuHa

BXOOUT B

coCTaB

yactd, (QopMHpPYEeMOH  y4aCTHUKAMHU

00pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTENIbHOI MpOrpaMMbl BHICIIET0 00pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIHTATOB OOYUEHHS MO JUCHUIUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus MTUCHMIUIMHBI OOyYaroIIUiics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIMHA U HHANKATOPOB X JOCTHKCHHS

Kareropus (rpymnma)
KOMIIETEHIINH

Ko n HaumenoBanue
KOMIIETEHIIN U

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIXXCHMA KOMIICTCHIIHN

YHuBepcaibHbIE
KOMIIETEHLINU

VK-1 Cnocoben
OCYILECTBIISITh TIOUCK,
KPUTUYECKUH aHaIM3 U
CUHTE3 UHpOpMaLUH,
OPUMEHSATh  CHCTEMHBIN
MOAXOA ISl pelICHUs

IIOCTABJICHHBIX 3a1a4

VK-1.3.1 3HaTh METOMKH MOKUCKA, cOOpa U
00paboTkn WHGPOpPMAIMKM, B TOM YHCIE C
UCTIOJIb30BaHUEM UH(OPMAITMOHHBIX
TEXHOJIOTUH, BKIIIOYasi UHTCIUICKTYaIbHbIC
VYK-1.V.3 ymerp oneHuBaTh WH(DOPMAIHIO
Ha JIOCTOBEPHOCTb; COXPaHSTh "
nepeaaBarh JaHHbIE C HCIOJIb30BAHUEM
UQPPOBBIX CPEICTB

VK-1.B.1 BIIAJICTh HaBBIKAMH
KPUTHYECKOTO  aHaJiu3a U CHHTE3a
uH(popMalMid, B TOM YHUCIE C IOMOIIBIO
1IU(POBBIX HHCTPYMEHTOB

YHuBepcalbHbIe
KOMITETEHIINU

YK-2 Crniocoben
OTpeneNaTh Kpyr 3ajgad B
pamKax MOCTaBIEHHOU
LEeIn " BbIOMpAThH
ONTUMAJIFHBIE CIIOCOOBI UX
pellleHus,  WCXOAs U3
JNEHCTBYIOIIMX TPAaBOBBIX
HOPM, UMEIOTITUXCSI
pPECypCcOB ¥ OTPaHUYECHUH

VK-2.3.3 3HaTh BO3MOKHOCTH u
OTpaHWYEHUs  NPUMEHEHHs  IU(POBBIX
WHCTPYMEHTOB TUTST perieHus
MOCTaBIIEHHBIX 33724

VK-2.Y.1 ymerb 1OpoOBOAMTH  aHAIIU3
MOCTAaBIIEHHOW T1lenu u  (GOpMyITUPOBATH
3a/1auu, KOTOPbIe HEOOXOIUMO PEIIUTh JIJIst
€€ JIOCTUKEHUS

VK-2.B.3 BIIAJICTh HaBBIKAMH
UCIIONIb30BaHUsl LU(POBBIX CPEACTB AJIA
pelIeHHs TOCTAaBJICHHOM 3a/1a4u

[TpodeccronanbHbIe
KOMIICTCHIIN N

I1K-13 CIOCOOHOCTh
NPUMEHSITh  CHCTEMHBIN
MOJXO0/ U MaTeMaTH4eCKue
MeTOJIbl B (popmanu3anuu
peneHus MPUKIIAJTHBIX
3ajau

IIK-13.V.1 YMETh OCYLIECTBIIATh
dopmanuzanuio  3aad  UCCIEIOBaHMS
MH(POPMALIMOHHBIX MPOLIECCOB U CUCTEM
IIK-13.B.1 BiageTe HaBBIKAMM pELICHUS
3aj1a4 aHanu3a MH(POPMAIMOHHBIX
IIPOLIECCOB M CUCTEM

[TpodeccuonanbHble
KOMIIETEHIIH

IIK-14 CnocoOHOCTh
HCITOJIB30BaTh 3HAHHE
OCHOBHBIX METOJIOB
I/ICKYCCTBeHHOFO
HMHTEJUIEKTA B
MOCEAYOIIEN
npodecCHOHABEHOM

[1K-14.V.1 ymeTs mOATOTaBIMBATH JaHHBIC
JUTSI IPOBEJICHUSI aHATUTUYECKUX paboT 1Mo
HUCCIIEIOBAHUIO JaHHBIX
I1IK-14.B.1 BJIAJIETH
TJTAHUPOBAHUSA u
aHAIIUTUYECKUX paboT

HaBBIKAMU
OpraHu3aIHH




JIEATENIbHOCTU B KAauyeCTBE
HAay4HbIX  COTPYIHHUKOB,
MperoaBaresnein
00pa3oBaTeNbHbIX
Opra"u3anun BBICIIIETO
o0pa3oBaHUs, MH)KEHEPOB,
TEXHOJIOTOB

2. Mecro nucuurnHbl B cTpykType OI1

JucuumnimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUUIMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:

— Teopus BEpOATHOCTEH,
Maremartuka. MaremMaTH4eCcKui aHaIn3
Teopust cUCTEM U CUCTEMHBIN aHaJIU3,

— HudopmaninoHHbie CUCTEMBI U TEXHOJIOTHUH.

3HaHUs, MOJYYEHHbIE NPU HU3YyYEHUU Marepuana JaHHOM JMCLMIUIMHBIL, MUMEKT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS MTPU U3YYECHUU APYTUX AUCUUILIAH:

— MamuHHOe 00y4cHHe

— HHudopmanronHas 6€301MacHOCTb.

3. O0beM U TpyI0eMKOCTb TUCIUTLIAHBI
Jaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieliCHue 3TOH TPYJAO0EMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B
tabnuie 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITHIIITNHBI

pr,Z[OCMKOCTL 10

Bun yuebHoit paboTbl Bcero cemecTpam
Neb
1 2 3
Oo6was mpyooemkocmo oucyuniunst, 3E/ (dac) 3/ 108 3/ 108
U3 nHux uacoe npakmuyueckoii n0020moeKu 4 4
AyoumopHnuie 3anamus, BCETo 4ac. 12 12
B TOM YHUCJIC:
nekruu (JI), (gac) 4 4
npakTuueckue/cemunapckue 3anarus (I113), (gac) 4 4

naboparopusie pabotsl (JIP), (uac) 4 4
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac)

Camocmossmenvnas padoma, Bcero (dac) 96 96

Buo npomesxcymounon ammecmayuu:. 3auer,

mudd. 3auer, sk3amen (3auet, udd. 3a4, k3. **) . 3as. Hndd. 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHITHI.
Pazaenbl, TeMBbI TUCITUTITUHBI 1 KX TPYJOEMKOCTh TTPUBECHBI B Ta0IUIIE 3.

Tabmmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYJI0EMKOCTh
Jlexum | 113 (C3)| JIP KII CPC
(dac) (dac) (qac) (gac) | (gac)

P a3/1CJIbl, TCMbI JUCIMUITIIMHBI

Cemectp 6




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

Tema 1.2. IIkansl

Tewma 1.3. XapakrepucTrka u Kiaccupukarys 0,5 2 12

3a/1a4 aHaJIM3a JaHHBIX
Tema 1.4. Dranbl penieHus 3aj1a4yy aHaJIn3a

JTAHHBIX.

Pazgen 2. CtaTucTHYEeCKUN aHAIN3 JaHHEIX
Tema 2.1. JleckpunTUBHBIN aHANINU3

Tema 2.2. Ananu3 cBs3eit

Tema 2.3. MHOroMepHbIN CTaTUCTUYECKUI

aHaJIu3

Tema 2.4. Ananu3 BpeMEHHBIX psJI0B

Paznen 3. KnacrepHblii ananus
Tema 3.1. IloctaHoBKa 3a1a41 KJIACTEPHOTO

aHaJIn3a

Tema 3.2. Metpuku paccTossHUi

Tema 3.3. MeToanl

KJIACTCPHOI'O aHaJIn3a

Paznen 4. Knaccudukarms

Tema 4.1. IlocraHoBKa 3a/1a4u KjacCU(DUKAIIAN 1 2 2 25

Tema 4.2. MeTonsl

KJ1acCu(UKAIUN

Pasznen 5. 3akmarouenue

Tema 5.1. IlepcieKTHBBI pa3BUTHUS aHATH3A 0,5 16

JaHHBIX.

Hroro B cemectpe:

Uroro 4 4 4 0 96

HpaKTqucxaﬂ MMOATOTOBKA  3aKJIIO4YaCTCA B  HCIIOCPCACTBCHHOM  BBIIIOJIHCHUUN

o0y4JarmuMucs

ONIpEeNIeIEHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yei

po(heCCHOHATBHOMN NEeITeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Tabauna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOIO [IUKJIa

Howmep pasnena

HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

Paszgen 1.
Beenenune

Tema 1.1. /lannble U X U3MEPEHUE.

[Tonsitue nanubix. U3mepenus. Tumbl HaO0poB naHHBIX. DOpMaThl XpaHEHUS
naHHBIX. Kiaccudukaius BUI0B JaHHBIX.

IlocTanoBka 3amadn aHanu3a JaHHBIX. VcTopus pasBATHSA TEXHOJIOTHH
aHaau3a JaHHBIX.

Tema 1.2. llIkaabt

Tunsl mkan wusmepeHuid. HoMuHanbHasg, nopsakoBas, WHTEpBaJbHas,
OTHOCHUTEIbHAS W TUXOTOMUYECKAS IITKAIBI.

Tema 1.3. XapakTepucTHKA W KJacCH(PUKALUS 32124 AaHAJIN3a JaAHHBIX
CratucTuueckue METOJbl: JIeCKPUNTHBHBIM aHaIu3 W  OINHUCAHUE
WCXOIHBIX JAHHBIX; aHAJIU3 CBSA3€; MHOTOMEPHBIM CTATUCTUYECKUU
aHaJIN3; aHAJIN3 BPEMEHHBIX PSIOB.

MeToapI MAaIIMHHOTO 00YyYEHUS: MICKYyCCTBEHHBIE HEHPOHHBIE CETH; IEPEBHS
pEIIeHnH, MallliHA OTIOPHBIX BEKTOPOB, METOJT OJIMKAMIIIETO COCEeNa, METO/
Baiteca.




Tema 1.4. dTannbl pelieHUs! 321a4H AHATN3A TAHHBIX.

Mertonpl cOopa ¥ OATOTOBKH MCXOTHOTO Habopa maHHbBIX. DopMyIHpOBKa
nenu. Be1bop MeTona ananusa nansbix. [IpencraBnenne pe3ynbTaToB.

Tema 2.1. leckpunTHUBHbIA aHATIH3

ITpoBepka runoTes3 CTalMOHapHOCTH, HOPMAJIbHOCTHU, HE3aBUCUMOCTH,
OJTHOPOJHOCTH, OLIEHKa BU/1a (YHKINHU PaCIpeeICHUS U €€ apaMeTpOB
Tema 2.2. AHanu3 cBsseil

KoppensuoHHbIi 1 perpecCHOHHBIN aHaIu3, PaKTOPHBIN aHATU3,
JUCIICPCUOHHBIN aHAIN3

Tema 2.3. MHOroMepHBIi CTATHCTHYECKUI AaHATU3

KOMIIOHEHTHBIN aHamu3, AMCKPUMUHAHTHBIM aHalIu3, MHOIOMEpPHBIN
PErPECCUOHHBIN aHAIN3, KAHOHUYECKUE KOPPEIALUN

Tema 2.4. AHaJIM3 BpeMEHHBIX PAI0B

I[I/IHaMI/I‘IeCKI/Ie MOZCIIN U IIPOTHO3 HAa OCHOBC BPEMCHHBIX PAI0B

Pasgen 2.
CraTucTuuecKui
aHaJIN3 JaHHBIX

Tema 3.1. [TocTaHOBKA 3a1a4¥ KJIACTEPHOr0 aHAJIM3A

[Touck cymectByromux cTpykTyp. OnieHka kauecTBa kiacrepusauuu. IIpouece
KJIaCTepU3alliu.

Tema 3.2. MeTpukH paccTossHUii

ITonsiTre MeTpHUKH, Mepa 0JIM30CTH 00BEKTOB. EBKINIOBO paccTosiHKe, ApyTHe
METPHUKHU.

Tema 3.3. MeToabI KJIaCTEPHOT0 AaHAJIN3A

Hepapxuueckue alropuTMbl, HEUepapXUIeCKHUe ajarOpUTMBI

Pa3nen 3.
Kunacrepnsliii ananus

Tema 4.1. IlocTanoBka 3aga4u kjaccupuranun
CuctemMHOE pacrnpelieJieHUe H3y4aeMbIX IMPEIMETOB IO CYIIECTBEHHBIM

Pasnen 4. npusHakam. IIpaBuia knaccu(pUKaIyu.

Knaccuprxarma Tema 4.2. MeToabl K1accupuKaANU

cet HepeBo perienuii, cayyaiHblil J1ec, METOJ OTIOPHBIX BEKTOPOB, METOJT
omwkaiiiero cocena, Mmeton baiieca, HelipoHHBIE ceTH

Pazpnen 5. Tema 5.1. [lepcnekTHBBI pa3BUTHSI AaHATU3A JAHHBIX.

3axiroueHne [IpunoxxeHue METOAOB aHAIN3A IAHHBIX K aKTyaJIbHBIM 3a1a4aM. [Ipyrue 3agaun

aHajn3a JaHHBIX

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Ta6n1/1ua 5-— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

3 aux
Tembl Dopmbl . |Ne paznena
Ne TpymoeMKoCTh, MpaKTUYEeCKOU
MPAKTUYECKUX MPAKTUIECKHUX JICLIUIT
n/m . . (gac) MOATOTOBKH,
3aHATHH 3aHATUI JINHBI
(dac)
Cemectp 6
1 | Aganus 3angrue o 1 0,5 2
OJTHOMEPHOTO MOJICTTUPOBAHUIO
Habopa TaHHBIX peabHBIX YCIOBUM
2 | Ananus 3aHATHE IO 1 0,5 2
JIBYMEpPHOTO Habopa | MOJAETUPOBAHUIO
JTAHHBIX pEATbHBIX YCIIOBUI
3 | Knacrepusrii Hrposoe 2 1 3
aHaJIN3, MIPOCKTHPOBAHUE
HOpMaJTH3aIus
JTAHHBIX
Bcero 4 2




4.4. JlabopatopHble 3aHATUS
Tembl 1ab0opaTOPHBIX 3aHATHH U UX TPYAOSMKOCTh IPUBEICHBI B TabuIe 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux Ne
No HauMeHOBaHHE 1aGopaTopHBIX paGoT TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
/1 (uac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 6
1 | JIaboparophnas pabota 1: Knacrepuzamms 2 1 3,5
JTAHHBIX
2 | JJaboparopnas pabdota 2: Knaccudukarus 2 1 4,5
JTAHHBIX
Bcero 4 2

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOW pabOThI
Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronIuXxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabmuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAOEMKOCTh

Bun camocrostensHol paboThI Bcero,vac | Cemectp 6, gac
1 2 3
W3yuenne teoperndeckoro mMarepuaia qucuuiuinael (TO) 50 50

Kypcosoe npoekrupoanue (KII, KP)
PacuetrHo-rpadpuueckue 3ananus (PI'3)
Beimonuenue pedepara (P)

[TonroroBka K Tekymemy KoHTpodro ycneBaemoctd (TKY) 10 10

Jlomamaee 3ananue (/13)

KonTponbuble paboThl 3a04HUKOB (KP3) 20 20

[ToaroroBka Kk npomexxyrouHoit arrecrauuu (I1A) 16 16
Bcero: 96 96

5. [lepedyenn yueOHO-METOUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaromuXcs M0 JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHUasbl Il CaMOCTOSITENbHON paboThl 00YyYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.

Tabmuna 8— [lepedeHb MMeYaTHBIX W MJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp/ KomiyecTBo 9K3eMIUTSIpOB B
URL bubnuorpaduueckas ccpuika OubmIoTeKE (KPOME IIEKTPOHHBIX
azpec SK3EMILISIPOB)
Anmaitnus, O.  MammHHOe 00ydeHne: HOBBIH
004 . .
A 51 UCKYCCTBEHHBIH HMHTEIEKT / J. AnmaiiauH. - 3
M.: Anpniuna [Ta6numep: Touka, 2017. - 208 c.




TarapHukoBa, T.M. Cucremsl

004 HMCKYCCTBEHHOTO HHTeIUIeKTa: y4ueOHuk / T.
T23 M. TarapaukoBa; C.-Ilerep6. roc. yH-T 5
a’pokocMm.  mpubopoctpoeHus. -  CaHKT-
ITetepOypr: M3a-so I'VAIL 2024. - 301 c.
TarapHukoBa, T.M. AHann3 JaHHBIX B
TIPHUKJTATHBIX 3aayax o0ecrieueHns
004 nH(popMaIMOHHOM 6€30MacHOCTH: MOHOTpadus

T 23 / T. M. Tarapuukona; C.-Iletep6. roc. yH-T
a’pokocm. mpudopoctpoenus. - CII6.: M3a-Bo
['VAIIL 2018. - 115 c.

Tarapaukosa, T. M. AHa/IU3 TaHHBIX: y4eOHO-
MeTtogudeckoe mocodbue / T. M. TarapHukoBa;
C.-ITerepo. roc. YH-T a’POKOCM. 5
npubopoctpoenus. - Cankr-IlerepOypr: M3a-
Bo ['VAII, 2021. - 121 c.

004
T 23

7. IlepeyeHb AIMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue
1. http://www.machinelearning.ru 1. TIpodeccruoHaabHbIiI UH(POPMALHOHHO-
AHAJTUTHYCCKHIA ecypc TIOCBSIIIICHHBIH
2. https://wvyw.coursera.orq/ learn/mac MBIIHHEOMY 06yquHII)O, ggc;IO3HaBaHI/IIO 06pasoB
hine-learning Y MHTEJUICKTYAIbHOMY aHaJHN3y JaHHBIX.

no

3. https://www.coursera.org/specializat Machine learning by Andrew Ng,
ions/machine-learning-data-analysis | 3. Kypc «AHanu3 JaHHBIX» OT HIKOJIBI aHATN3a

4, https://it.mail.ru/video/playlists/16/ JAHHBIX,
4. Metonbl 00pabOTKH OOIBIIMX JaHHBIX, IT

mail.ru,

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLecca M0 AUCLHUILINHE.
[lepeuyeHpb uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuie 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecreyeH s

Ne i/ HaumenoBanue
1 Google Colab
2 Jupyter Notebook
8.2. HepequL I/IH(bOpMaI_II/IOHHO-CHpaBO‘-IHLIX CUCTCM,UCITIOJIB3YCMbIX npu

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca Mo JUCITUILTHHE
[lepeuens uCHONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.


http://www.machinelearning.ru/
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/specializations/machine-learning-data-analysis
https://www.coursera.org/specializations/machine-learning-data-analysis
https://it.mail.ru/video/playlists/16/
https://blog.skillfactory.ru/glossary/jupyter-notebook/

Ta6mmma 11— [Mepeyersr nHOOpMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Tabmuua 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

No HaumeHnoBanue cocTaBHOI 4acTH Howmep ayautopuu
/i MaTepHUaTbHO-TEXHHUECKON 0a3bl (TIpu HEOOXOUMOCTH )

1 | MynbruMenuitHas JEKIIMOHHAS ayIUTOPHS

Kinacc niis nenoBoi urpel

3 | BeruncnurensHas maboparopust

10. OueHouHbIe cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIIH
10.1. CocTaB OIICHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTeCTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.

Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB 7Sl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu

Bua npomexyTo4HON aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB
JuddeperHurpoBanHbiii 3a4ET Crncox BOIpoCoB;
TecTtsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OLICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI O0OYyJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOM, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL

Tabauna 14 —Kputepuu o1ieHKH ypoBHS C(hOPMHUPOBAHHOCTH KOMIIETEHIIUI
OueHka KOMIIETEHIIMH
S-0aiuibHas 1IKasia

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHINI

— oOyyarouuiicss Ta1y00KO M BCECTOPOHHE YCBOWJI IMPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, [TOCIIeI0BATEIbHO U IPAaMOTHO €r0 M3J1araer;
— ONMMPASICh HA 3HAHUS OCHOBHOW M JONOJHUTEIBHOM JIMTEpaTypHl,

«OTJIAYHOY
GAUTCHOY TECHO  TPUBA3GIBACT ~ YCBOCHHBIC — HAYYHBIC — TOJIONKEHUS  C
MPAaKTUYECKOU JeATEIbHOCTbIO HAIIPaBJICHUS;
— yMeJi0 00OCHOBBIBAET U apTyYMEHTUPYET BBIBUTAEMbIE UM HJICH;
— JIeNaeT BBIBOILI U 0000IIEHUS
— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIMaTH3UPOBAHHBIX TTOHITHUH.
— 00yyYarouuiicss TBEP0 YCBOMI MPOTPaMMHBIN MaTepHal, TPaMOTHO
U 10 CYILIECTBY H3Jaraer €ro, ONUpascChb Ha 3HAHUS OCHOBHOMU
«XOPOIIIO» JTUTEpaTypHI,
«3a4TEHO) — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBA3BIBACT YCBOCHHBIC 3HAHHUA C HpaKTI/I‘-ICCKOﬁ ACATCIIBHOCTBIO
HaITpaBJICHUS,




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaia

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— apTYMEHTUPYET HAYYHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOIBI M 000OIIECHHUS;
— BJIQJICCT CHCTEMOM CIIeNMaTM3UPOBAHHBIX TOHITHH.

«YHOBJICTBOPUTEIILHO»
<GauTCHO»

OCHOBHOM JIUTEPaTypHl;

HaIlpaBJICHUS;
— cJ1a00 apryMEeHTUPYET HAayuHbIE MT0JIOKEHHUS;

— o0yyarouuiicss yCBOMJI  TOJBKO  OCHOBHOW  MPOTPaMMHBII
MaTepua, 1o CyHUIECTBY M3JIaraeT €ro, OlnupasiCh Ha 3HAHUS TOJIBKO

— JOIMYCKAacT HECYIICCTBCHHBIC OIINOKH U HETOYHOCTH,

— UCIBITBIBACT 3aTPYAHCHHUA B IMPAKTHUYCCKOM IMPUMCHCHUHN 3HAHUM

— 3aTpyAHsieTcsa B (OpMYIMpPOBAaHUU BBIBOJOB U 0000IIECHUN;
— YaCTUYHO BJIaJIeeT CUCTEMOH ClielnaIn3uPOBAHHbIX TOHSITUH.

(HCYHOBJICTBOPUTCIILHO
«HEC 3a4YTCHO»

MarepHania;
paccMOTpeHHH POOIIEM B KOHKPETHOM HaIPaBJICHUM;

— HE MOXKET apryMEHTHPOBATh HAYYIHBIC ITOJOXKCHUS;
— He popMyIHpYyeT BHIBOJOB U 00OOIICHHIA.

— o0yyarouuiicss He YCBOWJI 3HAYUTENIbHOM YacTH IMPOrpaMMHOIO
— JIOIyCKaeT  CYyLIECTBEHHblE OIIMOKM W  HETOYHOCTU IpHU

— HUCIBITBIBACT TPYAHOCTHU B IMMPAKTUYCCKOM NPUMCHCHHUU 3H3HPII>1;

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs HITH WHBIC MAaTEPHAIIbI.
Bomnpocs! (3agaun) ass 3K3aMeHa npeicTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Bonpocs! (3agaun) Ju1s 9K3aMeHa
Kon
Ne mi/mm [Tepedens BOmpocoB (3a1a4) UIsl 9K3aMeHa
WHIMKaTopa
Y4eOHbIM IJIAHOM HE IPELYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabnuna 16 — Bonpocs! (3agaun) nms 3adera / audd. 3agera
No /it [Tepeuens BompocoB (3a1ayu) 1yist 3adeta / nudd. 3auera Kon
MHAMKATOpa
1 Haznauenne o0yuaromiero MHOXKECTBA MPU PEIICHUH 3aa4H YK-1.3.1
KIaccupuKaluu
2 bazoBbie XapaKTepUCTUKH CTATUCTHYECKOTO PACTIPEICTICHHS.
3 OO6oOmiaromue Moka3aTeld, XapaKTepU3yIoIue TUIHYECKUe
3HaueHus Habopa JaHHbIX.
4 IToka3zatenu, xapakTepu3yolue pa3opoc JaHHbIX.
) [TokazaTtenu, XapaKTepH3yIOUIHE CTENeHbh CHMMETPHYHOCTH
JTAHHBIX.
6 Ilenp TnpuMeHeHHMs MeETOJa HAWMEHBIIMX  KBAJpaToB B
PErpecCHOHHOM aHaJIn3e.
7 Haznauenue monbl. Ciiydan BEIYMCIICHHUS MOIaIbHOTO HHTEPBAIA.
8 Ha3nauenue nepceHTHIIs, KBAHTUIIS €JUHULIBI H3MEPEHUSI.
9 Otnvuue  BBIOOPOYHOIO  CTAHAAPTHOTO  OTKJIOHEHHMSI  OT
CTaHJAPTHOTO OTKJIOHEHHsI TeHEePaJIbHONW COBOKYITHOCTH.
10 AHanu3 oJHOMEpHOro Habopa TaHHBIX YK-1.V.3
11 AHanu3 IByMEpHOro Habopa JaHHBIX.
12 KoppensiironHslii ananus.
13 OcHoOBHas 3a/1a4a PerpecCHOHHOTO aHAU3a.
14 WnTepnperanust K03hPUIMEHTOB JIMHEHHOM perpeccu ao, ai.




15 Boeruncnenne wmeawanel Juis Habopa naHHBIX ¢ ueTHbIM u | YK-1.B.1
HEYETHBIM KOJIMYECTBOM 3HAYCHH.
16 Mepbl GJIM30CTH MEXTy KIIaCTEPaMHU. VYK-2.3.3
17 MeTpuku, IprMeHsieMbIe B KJIACTEPHOM aHaJIU3e.
18 Boruncnenue neHTpa kiacrepa. YK-2.V.1
19 OrpaHu4eHus KJIaCTEPHOTO aHaJIU3a.
20 Ha3nauenue TecToOBOro MHOXKECTBA [P PELICHUHU 33]1a4H VYK-2.B.3
Kiaccuukanum
21 MeTtob! KiTacCu(UKAIIHH.
22 OrneHka omuOKH KiacCUupUKaIu
23 Onpenenenue Kiacrepa. IK-13.¥.1
24 BeipaxkeHue [yis BeIYuciIeHust nHaexca Gini npu mocTpoeHuu
25 TpeboBanus k BeIOOPY mapamerpa K B anropurme «K-
Onrkaiiiiero cocenay
26 [TocraHoBKa 3a/1a4n KJIacCH(hUKAITHH I1K-13.B.1
27 Drarsl npoiecca KiacCu(PUKauu, UX XapaKTePUCTUKH
28 Otanbl pelieHus 3aJ1a4y KJIACTEPHOT0 aHaJIM3a.
29 Hepapxuyeckue MEeTObI KJacTepr3alliH. [IK-14.V.1
30 Dransl TOCTPOCHUS IEPEBbEB KilacCU(UKAINT
JepeBa KiaccupUKalUu.
31 QDyHKIHMH aKTUBALlUHA HEHPOHOB.
32 Anroput™m OyKalIero cocena. [1K-14.B.1
33 Anroputm K-cpenHux.
34 Anroput™ 00ydeHHSI MHOTOCIOWHOTO MEPIENTPOHA
35 Hetiponnas cetb KoxoHeHa.

[lepeuenr TeM [l KypCOBOTO MPOECKTUPOBAHUSA/BBIIIONHEHUSI KYpCOBOM pabOTHI
MpeICTaBICHBI B Tabwmie 17.

Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOTO IPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI
Ne 11/t [TpuMepHBIii epedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITOIHEHHS
KYpCOBO# pabOThI
Y4eOHBIM JIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeeHHsT TPOMEXKYTOYHOM arTecTallii B BHUJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepeueHb BOITPOCOB JJIsI TECTOB

No . Kog
[IpuMepHBIii TepeyeHb BOIIPOCOB ISl TECTOB
n/m WHJIUKaTopa




IIpounTaiite TekcT, BbIOepUTe NMPABUJIBHBIM OTBET M 3aNMIINATE
apryMeHTbl, 000CHOBBIBAKOIIME BLIOOP OTBETA.

K kxakomy Tuiy mIKajJbl OTHOCUTCS IOPSAKOBBI HOMEp CTyIEHTa B
CIIMCKE TPYIIIbI

a) HOMUHAJIbHOU

0) u3mMepeHui

B) HIOPSAAKOBOM

') HHTEPBAJILHOU

1) OTHOCUTEIHLHOMN

€) TUXOTOMHUYECKON

IIpouuraiiTe TeKCT, BbIOepUTe NMPABWIbHBIN OTBET M 3anMIIUTE
apryMeHThl, 000CHOBBIBAIOIIHE BLIOOP OTBETA.

K kxakomy Tumy mIkajabl OTHOCHUTCS TOpPOJl MPOXKHUBAHHUS COTPYIAHHKA
KOMITaHUU

a) HOMHHAJIBHOU

0) n3mMepeHuit

B) HIOPSAKOBOM

I') HHTEPBAJIbHOU

1) OTHOCUTEIHHOM

€) TUXOTOMHYECKON

VK-1.3.1

IIpouuTaiiTe TeKCT W YycTaHOBUTe cooTBercTBHe. K Kaxmou
MO3UIIUM, IAHHOHW B JIEBOM CT0JI0IIe, MOA0epPUTE COOTBETCTBYIOIIYIO
NMO3UIHUI0 B NPaBOM CT0JI0ONe. 3anuiuuTe BhIOpaHHbIC HU(PPHI MO
COOTBETCTBYIOIUMH OYKBaAMH.

CooTHecuTe TOUEUHYIO IMarpaMMy JIaHHbBIX C €€ 3HAUCHUEM

K03 punmeHTa Koppessnuu r

Toueunas AuarpaMmma JaHHBbIX 3HayeHue KOB(i)(l)I/IL[I/IeHTa
KOppCisinun r
1 Y A r>0
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VYK-1.V.3




IIpouuraiite TekcT M ycTaHoBUTe cooTBercTBHe. K Kakmou
NO3MIMH, TAHHOH B JIEBOM CT0J101Ie, N00epuTe COOTBETCTBYIOLIYIO
MO3ULMI0 B NMPAaBOM CToJI0Ue. 3anumuTe BbIOPpaHHbIe HU(PBI MO
COOTBETCTBYIOIIUMH OYKBAMH.

CootHecure  BenmuuuHy  Kod(dduumeHta  koppemsiuuu I C
XapaKTepHCTHKOﬁ CHJIBI CBA3H MCXKIY IIPpHU3HAKAMU

Bennunna kosdpuimenta XapakTepUCTUKOW CHJIBI CBS3H
KOppeJsIuu I MEXTy PU3HAKAMU
1 0.1-0.3 A BBICOKAS
2 0.3-0.5 b cimabast
3 0.5-0.7 B BEChbMa BBICOKAs
4 0.7-0.9 I yMepeHHast
5 0.9-1.0 Ji| 3aMeTHast
[IpounTaiiTe TEeKCT M 3aNUIINTE PA3BEPHYThIi 000CHOBAHHBII VYK-1.B.1
OTBeT.
Haiinute Mony B cnenytoiem Habope aannbix Crax= {3,5,9,12,5}.
OTBeT 3anuIIATe B YHCIOBOM (hopMare.
OtBer:
IIpouuTaiiTe Tekcr, BbIOepUTe NMPaBHIbHBIA oTBeT W 3anummre | YK-2.3.3

apryMeHTbl, 000CHOBBIBAIOIIIME BHIOOP OTBETA.

OuncTKa 1aHHBIX — 3TO:

a) KOMIUIEKC METOJIOB M TMpOIeNyp, HANpaBICHHBIX Ha yCTpaHEHHE
OPUYHH, MELIAOIINX KOPPEKTHON 00pabOoTKe TaHHBIX.

0) nmpoluecc JONOJHEHUS JaHHBIX HEKOTOpoll  umH(popMaiuei,
MO3BOJISIOIIEH MOBBICUTH 3()(HEKTUBHOCTh aHAIN3a JaHHbBIX

B) O0OBEKT, COJIEpKaINI CTPYKTYpUPOBAHHBIE TaHHbIE, KOTOPbIE MOTYT
0Ka3aTbCs MOJIE3HBIMU JUTSI aHAJIN3a JAHHBIX
F) KOMIIJICKC MCETOAOB W IMPOLCAYP, HAIPABJICHHBIX Ha H3BJICUCHUC
JAHHBIX M3 Pa3IMYHbIX HCTOUYHUKOB W NpPeoOpa3oBaHMs B €IUHBIN
dbopmar Il 3arpy3kd B XPaHWIWIIE JTAHHBIX WM aHAJTUTHYCCKYIO
CHCTEMY.

IIpounTaiite TekcT, BbIOepUTe NMPABUJIBHBIM OTBET M 3aNMIINATE
apryMeHTbl, 000CHOBBIBaIOLIME BHIOOP OTBETA .

Obyuaronias BbIOOpKa — 3TO:

a) TpynmnupoBKa OO0BEKTOB (HAOMIOAEHMM, COOBITHH) Ha OCHOBE
JTAHHBIX, OMUCHIBAIOIINX CBOICTBA OOHEKTOB

0) HaboOp MaHHBIX, KaXaas 3aluch KOTOPOTO MPEACTaBIsET cOOOi
y4eOHbI TpuMep, COAepKallili BXOJHBIE TNPH3HAKU (IJaHHBIE), U
COOTBETCTBYIOIIMI UM IPABUIbHBIM BBIXOHON PE3yJIbTaT

B) Ha0Op JaHHBIX, KaXKJas 3alKMch KOTOPOIO IMpEACTaBiIseT coOOM




yueOHBIN TPUMEp, COACPKAIIUNA 3aJaHHOE BXOIHOE BIIUSHUE

') BBISIBJICHHE B CHIPBIX JAHHBIX paHee HEM3BECTHBIX U MPAKTUYECKU
MOJIE3HBIX 3HAHUW, HEOOXOAUMBIX JJIS TPUHSATHS pEIIeHUN B
pa3anuHbIX chepax 4eJI0BeUeCKOl NeaTeIbHOCTH

IIpounTaiiTe TeKCT, BbIOEPHUTE MPABUIbHbIE BADHAHTHI OTBETA H
3aMUIIATE APTYMEHTHI, 000CHOBBIBAKOIIINE BHIOOP OTBETOB.
Kakue anroput™bl TOIXOAST ISl pEIICHUS 3a/1a49H, OObEKTHI B
KOTOPOH HY>KHO Pa3/IeJMTh Ha KJIACCHI:

a) ciay4yaiHbli Jec;

0) TMHEeWHas perpeccus;

B) JIOTUCTUYECKAs PErpeccust

I') MallliHa ONIOPHBIX BEKTOPOB

IIpouuraiite TeKkcT, BbIOepUTe NPABWJIbHLIIA OTBET M 3anMIIUTE
apryMeHTbl, 000CHOBbIBaIOIIHE BHIOOP OTBETA.

Omnbxa 06ydeHus — 31o:

a) pa3HOCTb MEXKIY JK€IaeMbIM U (PAaKTUYECKUM BBIXOJOM MOJENIH Ha
npuMepax 00y4aroIiero MHOKeCTBa

0) ommOKa, MoJIydeHHasi HA TECTOBOM MHOXECTBE

B) IMEHA, TUIIbI U METKU UCXOJAHON BBIOOPKH JAHHBIX

r) HaOOp JAaHHBIX, KaXJas 3aluch KOTOPOTO IPEACTaBISECT COOOH
yueOHBII TpUMEp

VK-2.V.1

10

IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYThIi 000CHOBAHHBII
OTBeT.

Haiinure UntepBan B cineayromem Habope naHHbIX CTax=
{3,5,9,12,5}. OtBer 3anumuTe B YMCIOBOM (hopMaTe.

Ortger:

YK-2.B.3

11

12

13

IIpouuTaiiTe TeKCcT, BbIOepUTe MPABWILHBIH OTBET W 3aNUIIMTE
aprymMeHTbl, 000CHOBbIBAIOLINE BHLIOOP OTBETA.

K kakoii crparernn o0y4eHHss OTHOCHTCS 3a/1a4a MPOTHO3UPOBAHHS

a) oOyueHue ¢ yuuTeaem

0) oOyueHue 06e3 yaurtens

B) KOMOMHHUPOBAaHHBIN METOJ

r) Apyrue

IIpounTaiiTe TeKCT, BbI0epUTEe NMPABUJIbHBLIA OTBET M 3aNMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

3amaua KjacTepu3aluu dTO:

a) 3aJadya MAIIMHHOTO OOYyYeHHs, B KOTOpPOH MeTKH OOBEKTOB
MPUHUMAIOT OTPAaHUYCHHOE YUCIIO 3HAYCHUN

0) 3amaya MaMIMHHOTO OOYYEHHs, 3aKIIIOYAIOIIAsiCs B OObETUHEHUH
MOXO0KHUX OOBEKTOB B OJTHOPOTHBIC TPYITITHI.

B) 3a/Jada MAIIMHHOTO OOYYeHHs, B KOTOpPOH METKH OOBEKTOB
MIPUHUMAIOT JIIO0OBIC YHCIICHHBIC 3HAYCHHUS

T) 3aJja4a MAIIMHHOTO OOYYEHHUsI, B KOTOPOH OIICHUBAECTCS OTKIOHEHHE
0KHJITAaeMOT0 U TIOJTy4aeMOro pe3yJibTaTa

IIpounTaiite TekcT, BbIOepUTe NMPABHJIbHBLIA OTBET M 3alUIIATE
apryMeHTbl, 000CHOBbIBAKOIIIME BLIOOP OTBETA.

Kakas u3 »Tux 3a1a4 sBiseTcs 3aa4ei kiaccuukanuu:

a) MPOTHO3 TEMIIEPATyphl HA 3aBTPa;

[K-13.V.1




0) pazneneHue KHUT B OMOIMOTEKE HA HAYYHbIE U XY/10’KECTBEHHBIC,
B) IIPOTHO3 OLIEHKH CTYAEHTA MO MATHOAIIHLHOM MIKajie Ha YK3aMeHe;
I') OIIpeieIeHUe IEHTPA ¥ TPAHUI] KJIacTepa.

14 | IIpoyuTaiiTe TEKCT U 3aNIMIIMTE PA3BEPHYTHIH 000CHOBAHHBIH [1K-13.B.1
OTBeT.

Hasnadenue mpoueaypbl HOpMaIU3alUuK JaHHBIX.
Ortger:

IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYThIi 000CHOBAHHBII

15 | oTBer.

BrInonHuTe MOCTaHOBKY 3324 KIIaCCU(PUKALMH, UCTIONIB3YS
cnenyromue obo3HadeHust: X={X1, X2, ..., Xn} — MHOKECTBO IPUMEPOB
oOyuenwust, Y={Y1, Y2} — MHOXECTBO METOK KJiacca

Otser:

16 | IIpouuTaiiTe TEKCT U 3aNUIINTE PAa3BEPHYTHIN 000CHOBAHHBII [IK-14.Y.1
OTBeT.
Haiite onpenenenue nousaruto OOydaromias BIOOpKa
OrtBet:

17 IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYThIi 000CHOBAHHBII
OTBeT.

Haiite onpenenenue nmouaruio Ommoka o0ydeHus

Ortser:

18 IIpouuTaiiTe TEKCT U 3aNUIINTE PAa3BEPHYTHIN 000CHOBAHHBIIH
OTBeT.

Haiite onpenenenue nousatuto Ipumep o0yyenus

Ortger:

19 IIpounTaiiTe TeKCT U BbIOEPUTE NPABUJIBHBIC OTBETHI. I1K-14.B.1
Kakue 13 cneayronmx aaropuTMOB MallIMHHOTO O0y4Y€HUS SIBISIOTCS
00y4YeHHEM C YUUTENIEeM:

a) Random Forest;

0) SVM;

B) k-means;

r) PCA.

20 IIpouuraiiTe TeKcT, BbIOEPHUTE NPAaBUIbHbIC BADUAHTHI OTBETA 1
3anMIIMTe APryMeHThbl, 000CHOBbIBaIOIIMeE BHIOOP OTBETOB.
BbIOpath uncino kinacTepoB JUIs alropuT™Ma KiacTepuzanuu «metop k-
CPEIHUX)» MOKHO:

a) METOIOM TIJIaBHBIX KOMIIOHEHT;

0) perynspuzanueit LASSO;

B) CHJIYATHBIM METOJIOM

') METOJIOM JIOKTS

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00ydYeHusI, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepedyeHb KOHTPOJIBHBIX PabOT

1 PelleHme 3a4a4m aHaim3a JaHHbIX




10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACNSIONIME  TPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTUpPYIOIIUX TOPAJIOK U MPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue ykasaHHs A OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. Ha3HaueHune cOBpEeMEHHOH JieKUuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUU
byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4YyHOro IIO3HAHMs, HOBEHMIINX
JOCTUKEHUIN HaydyHOW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, AAeT LENbHOE NPEJACTABICHUE O IUCLUIUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarOIIMMHUCS JEKIIMOHHOIO MaTepuaa;

— IOJlyYE€HUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHbIX 3HAHUN, YPOBEHb KOTOPBIX
OIIpEEIIAETCS LIEJIEBOM YCTAHOBKOM K KaX101 KOHKPETHOHN TEME;

— MOJIy4€HHUE OIbITa TBOPUYECKON pabOThl COBMECTHO C IIPETO1aBaTelIeM;

— pa3Butue  Npo(ecCHOHAIBHO-JENOBbIX  KadecTB, JIIOOBM K  IpeaMery H
CaMOCTOSITEJIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOSIBJIEHHE HEOOXOAMMOI0 HHTEPECa, HEOOXOAUMOTIO AJIsl CAMOCTOSITENIbHOM paboThI;

— IOJIyYeHUE 3HAHUNA O COBPEMEHHOM YpPOBHE Pa3BUTHUS HAYKU U TEXHUKH U O IIPOTHO3E
UX Pa3BUTHA Ha OnuKaiie rofpl;

— HAy4UThCSl METOJIMYECKH 00pabaThiBaTh MaTepHuai (BBLAEIATH TJIaBHBIE MBICIH H
NIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B Pa3IMUHBIX
bopMynupoBKax);

— IOJy4YeHUE TOYHOI'O MOHUMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHSATHUH.

JlekunoHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JEMOHCTpalMed CIalIoB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOIO MaTepuana:

Pasnen 1. Beenenue

Tema 1.1. JlanHbIE U UX U3MEPEHUE.

Tewma 1.2. Hlkainbl

Tewma 1.3. XapaxkTepucTuka u kiaccuukanus 3aad aHaau3a JaHHbBIX

Tema 1.4. DTansl penieHus 3a1a4u aHAIU3a JaHHBIX.

Paznen 2. CtatucTHYeCcKUH aHAJIHN3 JAaHHBIX

Tema 2.1. JlecKpunTUBHBINM aHAIN3

Tema 2.2. Ananu3s cBsaszen

Tema 2.3. MHOrOMepHBII CTATUCTUYECKUI aHATIN3

Tema 2.4. Ananu3 BpEMEHHBIX PSJIOB

Pasnen 3. Knacrepnsiii ananus

Tema 3.1. IlocTanoBKa 3a1a4n KJIaCTEPHOTO aHAIIN3A

Tema 3.2. Metpuku paccTossHUI

Tewma Paznen 4. Kimaccudukamms

Tema 4.1. IloctanoBka 3aaun KiaccupuKaluu

Tema 4.2. Merons! knaccudukanuu 3.3. MeToibl KIIaCTEPHOTO aHAINU3a




Paznen 5. 3akmrouenue
Tema 5.1. IlepcriekTBBI pa3BUTHS aHAIN3a JAHHbIX.

11.2. MeTtoau4ieckue ykazaHUs UIsi OOYYAIOIMIUXCS O TPOXOXKIACHUIO MPAKTUUYECKUX
3aHATUH

[TpakTHdeckoe 3aHSATHE SIBISETCS OMHOW M3 OCHOBHBIX ()OpPM OpraHM3alHuHu y4eOHOTO
mporiecca, 3aKJIFOYArOIIascs B BHIIOJHEHUH O0YYArOIIMMHUCS T10]] PYKOBOJICTBOM MPEIIOaBaTe s
KOMIUIEKCa YYEeOHBIX 3aJaHUN C LEIbI0 yCBOSHUS HAYYHO-TEOPETUYECKMX OCHOB YUeOHOU
JTUCIUTIIIMHBI, PUOOPETEHUs] YMEHUI U HaBBIKOB, OIBITA TBOPUYECKOM ACATEIHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS I 00YUYAIOIIETrOCs SIBISICTCS MIPUBUTHE 00YJatOIIUMCS
YMEHUI U HaBBIKOB MMPAKTHUYECKOU JIEATEILHOCTH 110 U3y4aeMOU TUCIIUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIONIUMCS MPAKTUYECKUX 3aHSATHI:

— 3aKpeIUICHHWe, YIIIyOJICHHWe, pacUIMpeHrue W JeTalu3alus 3HAaHUH TpU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEIBHBIX  CHOCOOHOCTEH, CaMOCTOSITEIBHOCTA  MBIILICHUS,
TBOPYECKON aKTHUBHOCTH;

— OBJIaJICHHME HOBBIMM METOJaMU W METOAMKaMU H3y4eHUsT KOHKPETHOW y4yeOHOMH
JUCIIUIUINHEI,

— BbIpa0OTKAa CIIOCOOHOCTH JIOTUYECKOTO OCMBICIICHUSI IIOJIyYEHHBIX 3HAHMM JUIs
BBIIIOJIHEHUS 3aJaHMIL;

— o0ecrniedyeHre palMOHAIBLHOTO COYETAaHUS KOJUIGKTUBHOW M WHIMBUAYAIBHOH (GopM
00y4eHwusI.

TpeboBaHUs K MPOBEACHUIO ITPAKTHUECKUX 3aHATHAM
Pe3ynbTarthl BBINONHEHHS MPAKTUYECKUX paboT Mo TpeOOBaHUIO MPENoJaBaTels
BBITPY)KAIOTCS B IMYHBIM KAOMHET WJIM 00CYXIAI0TCA B AyJJUTOPUU BO BpEMs 3aHSATUH.

11.3. Meroanueckue ykazaHusi Il OOYYalOIUXCsS MO BBIMOJHEHHIO JIA0OPaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpPHBIX pabOT oOOyyarolUiCs JOJDKEH YIIIyOUTh H
3aKpENUTh 3HAHUSA, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKON
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 0Oydarouerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOUT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOIIPUATHH.

Beinmonnenue 51abopaTopHBIX pabOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCLUIUIMHBI, ONpeNeNseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— npuoOpeTeHre HaBBIKOB MCCIIEIOBaHUS MPOIIECCOB, SIBIEHUNH U 0OBEKTOB, H3y4yaeMbIX
B paMKax JaHHOW JUCLMILIUHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3alus TEOPEeTHUUECKUX 3HAaHUM, MOJYYEHHBIX Ha
JEKIUSAX;

— MOJy4eHUE HOBOW MH(POPMALIMH 110 U3y4aeMOM JUCLIUIUIMHE;

— puoOpeTeHrne HAaBBIKOB CAMOCTOSITEILHON PabOTHI ¢ TaOOpAaTOPHBIM 000PYI0BAHHEM
U pudopamu.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

3anaHus K MPOBEIEHUIO JTAOOPATOPHBIX pabOT MpUBENEHBI B y4eOHO-METOINYECKOM
nocobuu:

Mudgp 004 T 23 Tatapuukosa, T. M. AHanu3 JaHHBIX: yueOHO-METOIMYECKOE TT0coOue
/ T. M. TatapuukoBa; C.-Iletep6. roc. yH-T a’3pokocm. mpubopocTtpoenus. - Cankr-IlerepOypr:
Wzn-so 'YAIL 2021. - 121 c.




HIupp 004 b 76 boxenko, B.B. f3pik mporpammupoBanust Python mns anamusa
JMaHHBIX: yuyeOHO-MeToandeckoe nocooue / B. B. boxenko, T. M. Tatapuukosa; C.-Iletep0. roc.
YVH-T a3pokocM. npubopoctpoenus. - Cankt-Ilerepoypr: U3n-so I'YAIL, 2023. - 66 c.

CrpykTypa B hopMa OTYETA O JJabopaTOPHOM padoTe
1. Ilenp pa®OThI M COACPIKAHUE 3a/TaHHMS.

2. OnucaHue X0/a BBIMOTHEHUS PaOOTHI.

3. JleMOHCTpaIus MOJYICHHBIX PE3yIbTaTOB.

4. BbIBOJIBI O MPOICIIAaHHON paboTe.

5. OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

Otuet opopmtsiercst cormmacao 'OCT P 2.105-2019. O6s3aTenbHO HATUYKME TUTYJIHHOTO
JIUCTA U COOTBETCTBUE CTPYKTYpPE OTUETA.

OTueT o npojenaHHON paboTe BHITPYXKACTCS B INYHBIN KaOUHET.

11.4. Metoauueckue yKazaHus JUIsi OOYYArOIIUXCS MO MPOXOKACHUIO CAMOCTOATEIHHON
paboTsl

B xoze BBINOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYYAIOUIHIiCS BBHINOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEINOAaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HOM (opMe OOy4eHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJIIOUYATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENLHONW paboThI, y oOydaromerocst GopMHpPYyeTcs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHWW M CHCTEMAaTH3allMM MPUOOPETAeMbIX 3HAHHWI, 00SCIICUMBACT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOTaeT TMOJYyYUTh HABBIKUM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00ydJaronuxcsi, sIBJSIOTCS:

— y4eOHO-METOAMYECKHI MaTeprall 10 AUCIUILINHE,

— METOJAMYECKHUE YKA3aHUS MO BBIMOJHEHUIO KOHTPOIBHBIX Ppa0oT (J1s1 00yJaroIIuXCs 10
3a04HOM (hopmMe o0yueHus).

11.5. Metoauueckre yKazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHHUIO TEKYILIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEeIbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCLUTUINHBI.

IIpakTryeckue u nabopaTOpHbIE PAaOOTHI 3AIUILAIOTCS B TEUYEHUM IBYX HEIENb I1OCIIE
NOJIy4eHUsl 3aJaHus. Pe3ynpTaThl 3alllUThl YYMTHIBAIOTCS IIPU MPOBEACHUU IMPOMEXYTOUHOMN
aTTeCTallUU.

11.6. MeToauveckue yKa3aHUs i1 OOyYJaIONIUXCS MO MPOXOKIACHHUIO MMPOMEKYTOTHOMN
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamusi  OOy4alOmUXCS — TMPEAYyCMaTpUBaeT  OICHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3ylIbTaTOB OO0Y4YeHHs MO auciuruiiHe. OHa BKIIOYAeT B
ce0s nuddepeHInpOBaHHBIN 3a4eT.

HuddepenuupoBanHplii  3a4eT — 93T0 (QopMa OIEHKM 3HAaHWUHM, TMOJTYYEHHBIX
00ydJarouuMcs Py U3YIECHUHN JUCITUTUIHHBI C aTTECTAIIMOHHOM OIEHKOU «OTIUYHOY, «XOPOIIIOY,
«YJOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEILHO.



CTyneHThbl, YCIEUIHO BBIMOJHUBIIAE BCE MPAKTHYECKHWE M Ja0OpaTOpHBIE pabOTHI, H
IpOILEANINe TECTUPOBAHNE HA YUCIIO OaJIOB BhIIIE 85 OAJJIOB OLIEHUBAIOTCS HA «OTIUYHOY.

CTyneHThl, YCICUIHO BBIMOJHUBIIAE BCE NMPAKTHYECKUE M J1a0OpaTOpHBIE pabOTHI, U
IpOILEAIINEe TECTUPOBAHME HA 4YMCIO OauioB Beime 69 OammoB u He Oonee 85 OamsoB
OILICHUBAIOTCS Ha «XOPOIIIOY.

CTyneHTbl, YCIEUIHO BBINOJIHUBIINE BCE NMpaKTHYECKHWE M JabopaTopHbIE pabOTHI, H
MPOIIEIINE TECTUPOBAaHUE HA YHUCIO0 OaioB Bhimie 54 OaywtoB m He Oosiee 69 OamwioB
OLICHUBAIOTCSI HA «yOBJIETBOPUTEIHHO.

CTyneHThl, BBHITIOJHUBIIUE HE BCE MPAKTHYECKUE U(HMIIHM) J1a00opaTOpHBIE padOThI CAAOT
mudd. 3a4eT Mo Bonpocam, NMPUMEPHBIH epeueHb KOTOPBIX MpHUBEAeH B Tabmwuie 16.

CTyneHThl, TMOJYYUBIIME OICHKY «YAOBJICTBOPHUTEIBHO» MO TECTHPOBAHUIO, HUMEIOT
npaBo cAath qud@. 3a4eT U MOBBICUTH OILICHKY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




