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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

L]envro n3ydeHus: MUCIUIUTHHBL "VIHTEIICK Ty aJIbHBIN aHAIN3 TaHHBIX" COCTOHT B Pa3BUTHH Y
CTYJICHTOB TPEJCTABJICHUS O METOAaX OOpaOOTKM, XpaHEHUsS W TPEICTABJICHUS NaHHBIX, 00 WX
CTPYKTYpHU3AIlMH, BBISIBICHUN TCHICHIUN. V3y4aroTcss anropuT™Mbl MATEMAaTHICCKOW CTATHCTUKH U
KJIACCMYECKOT0 MAIIMHHOTO OOYYCHHSI W WX MPUMCHCHHE B HMHTC/UICKTYAIbHBIX CHCTEMax B
MIPOMBINIIJICHHOCTH.

3aoauu uzyuenus OUCYUNIUHLL.

® O03HAKOMJICHHWE CTYACHTOB C 3aJladaMH, NPUHIUIAMH, METOJAAMH W TIOJIXOJaMH
00pabOTKH JTaHHBIX;
® MPUOOPETCHUE TCOPSTHUECKUX 3HAHMMA, IPAKTHUECKUX YMEHHUH U HABBIKOB B 00JIaCTH
WCCIICIOBAHUS 3a/lad aHaIu3a JaHHBIX W HMX PEHICHHS METOJaMU MAallMHHOTO
o0yd4eHwusl.
OOyuenne 1O gucIUIUIMHE «HTEIICKTYyalbHBIA aHAIU3 JAHHBIX)» HAMPaBICHO HAa

dopmupoBaHue y 00y4aromuxcs CIEIYIOUMX KOMIIETCHIIHA:

Koa v HaumMeHoBaHue
KOMIIeTeHIN I

I/IHlII/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUN

HaunmeHnoBaHue nmoka3aTeJsi
OICHUBaAHUA

IIK-1. Criocoben
pa3pabaThIBaTh M MPUMEHATH
METO/bI HCKYCCTBEHHOTO
MHTEJJIEKTA ¥ MAIIHHHOTO
00y4eHus i pelieHus
npodeccHoHaNbHBIX 3324

NIIK-1.1 Beibupaet MeToasl 1
HMHCTPpYMEHTAJIbHbIE CPE/ICTBA
HCKYCCTBEHHOTO MHTEIJLJICKTA
Y MAIIMHHOTO O0y4YeHus AJist
penieHus 3aaay B
3aBHCHUMOCTH OT
0COOEHHOCTEHN MpoOIeMHON U
MpeAMETHOM 001acTen
HIIK-1.2 Onpenensier
METPUKH OLIEHKU Pe3yJbTaTOB
MOJICTTUPOBAHUS U KPUTECPHUH
KauecTBa MOCTPOSHHBIX
MOJIEIEH;

HIIK-1.3 ITpunumMaeT yyactue
B OIIEHKE, BBIOOpE U NpHU
HEOOXOIUMOCTH pa3paboTKe
METOJI0B HCKYCCTBEHHOT'O
WHTEJJIEKTa U MAIlIMHHOTO
o0ydeHusl.

3HaThb:

MeToIpI MaTEMaTHYECKOM
CTATHCTHUKH U aHaJIN3a
JaHHBIX IS CO30aHUs
MOJeJIeH CUCTEM
HMCKYCCTBEHHOT'O MHTEJIJICKTA
JUTSL peleHus
poeCCHOHANIBHBIX 3a1a4
YMmeTh:

Br16upats 1 mpUMeHSTh
AJITOPUTMBI aHAJIN3a JIAHHBIX
U OLIEHMBATh MOKa3aTeln
KauecTBa MOCTPOCHHBIX
MoJeJIel

Baanern:

HappIikaMu HanmucaHus
IPOTrpaMMHOTO Koja
OCHOBHBIX aJITOPUTMOB
MaTeMaTUYECKOH CTaTUCTHKH,
aHaJM3a v BU3yaJIn3aIiuu
JaHHBIX, @ TAK)KEe MAIlIMHHOTO
0o0y4eHus

2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCUTCA K 4YacCTHu,

oTHomIeHui 6510ka b1 «lucuummuae! (MOIYITN)».
JlucuuiinHa HEeMmoCpeICTBEHHO CBs3aHA CO CIEAYIOMIMMH JUCIUIUIMHAMU M MPAKTUKAMU

OOITI:

HNudopmaninoHHbIE TEXHOJIOTUH;

KomnerorepHoe 3peHue;

dbopMupyeMoll  ydacTHUKaMu 00pa30BaTeIIbHBIX




OOBEKTHO-OPUCHTHPOBAHHOE TIPOTPAMMHUPOBAHNUE;
OCHOBBI AITOPUTMHU3ALMHU U IPOTPAMMHUPOBAHUS.

3 CTpyKTypa M cofepKaHHe TN CHUILTHHBI

OO01mast TpyI0eMKOCTb AUCIUILIMHBI COCTABIISIET 4 3aueTHbIe enuHuIlbl (144 yaca).

3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne . KoanuecTBo CemecTp
Bup yuyeOHoi padoThI
n/n 4acoB 6
1 AyIMTOpHBIE 3aHATHS o4 94
B TtoMm uncne:
1.1 Jlexmun 36 36
1.2 | CemMuHapckue/mpakTUYECKUE 3aHATHS 18 18
2 CamocrosiTesibHasi padoTa 90 90
B Ttom uncne:
2.1 [ToaroroBka OTYETOB MO MPAKTUYECKUM 25 25
paboTam
2.2 | [loaroroBka KypcoBoii paboThl U 0hopMiIeHHE 35 35
MOSICHUTEILHOM 3aIIUCKU
2.3 | Pabora ¢ KOHCIIEKTOM JIEKIHI 12 12
2.4 IToarororka k aud.3a4uéTy 18 18
3 IIpome:xyTouHasi aTTecTanusi
3auet/mud.3aueT/s3K3aMeH sk3ameH, KP
Hroro 144 144
3.2 TeMmaTH4eCKHUii MJIAH U3YYEeHHU S T CHUTLTHHBI
TpynoemMKocTh, 4Yac
AyauTopHasi padora 2
=
S o Q o 2
Ne Pa3znesibl/TeMbl o - E & g é u g g q:a =
n/n AMCUUILIMHBI 3 =t 2 § =l © = $S| 8 S
a 5§ |EEZ|&2|ES|S&
= | £48 88| 22 ¢
O O < = <
O E = = O
1 | Pasgen 1. 38 12 6 20
Tema 1. BBenenue B
1.1 | uHTENNEKTyalbHbIN aHATN3 JaHHBIX: 4 2 4
OCHOBHBIE ITOHSITHS ¥ METOJIOIOTHSI
12 Tema 2. OcHOBBI MaTEeMaTHYSCKOM 4 2 8
CTATHCTHKHM JIJIS aHAJIN3a JJAHHBIX
Tema 3. OCHOBBI MaIIMHHOT'O
1.3 | oOy4eHus: THITBI 32124 U OCHOBHBIC 4 2 8
MTOXOJIBL.
2 | Pa3zmen 2. 72 16 8 48
21 Tema 1. OOyueHue ¢ yuurenaem: 4 2 8
"™ | 3a1a4a KIacCH(PUKAIMH ¥ METO/IbI.




29 Tema 2. OOyueHue ¢ yuuTenaem: 4 2 12
3ajjauya perpeccuu U METOIbI.
23 Tema 3. OOyueHue 6€3 yunuTes: 4 2 12
KJIACTEPH3alHsi M METOIBL.
Tema 4. OOyueHue 6e3 yuuTens:
2.4 | cHIDKEHHE Pa3MEPHOCTH U aHAIN3 4 2 16
JTAHHBIX.
3 | Paznen 3 34 8 4 22
Tema 1. Ouenka mozenei u
3.1 | mepeoOydeHHE: METOIBI KPOCC- 4 2 12
BIMJIAIMN U PETYIISIPH3AIINH.
Tema 2. [Ipumenenune
3.2 | MHTEJUIEKTYaJbHOTO aHaJIN3a TaHHBIX 4 2 10
B pPEaJIbHBIX MPOEKTAX.
Hroro | 144 36 18 90

3.3 ConepxaHue TUCHUNITHHBI

Pa3zoen 1. Beeoenue. Mamemamuueckasa cmamucmuka 011 00padomku ungpopmayuu

[Ipu3BaH 03HAKOMHUTH C OCHOBAMHU UHTEIICKTYaJILHOTO aHAJIM3a JIaHHBIX. B TaHHOM pasnerne
paccMaTpuBaIOTCs KJIIOYEBBIC TMOHSATHS M METOJIOJIOTHSA, CBSI3aHHBIE C 3TOM 00macThio. OCHOBHOE
BHUMAHHEC YACIIACTCA TUIIAM JAHHBIX, METOJaM UX IOJYUCHUSA, XPaHCHUSA, COPTUPOBKHU H T.II. Pa3nen
TakKe BKIIOYAeT B ce0s BBEACHHE B WHTEIUICKTYalbHBIM aHAIW3 JaHHBIX, OOCYKICHHE OCHOB
KJIACCHYECKOI MaTeMaTHIECKOU CTaTUCTHKH, HCO6XO)II/IMBIX JUIA aHaJIn3a JaHHbIX, 1 O3HAKOMIJICHUE
C OCHOBHBIMH THUTIAMU 33124 U MOJXO0JAAMH B MAITUHHOM OOYYEHUHU.

Pazoen 2. Obyuenue c yuumenem u 06e3 yuumens.

B pasznene mpuBOIATCS TOAPOOHOCTH OOYUYEHUS MOJENIeH, Ha OCHOBE (hOpMaTHpPOBAHHBIX
JaHHBIX. 37eCh TOAPOOHO HCCIENYIOTCS METOJbI OOY4YeHHS C Y4YUTelleM, Takhe Kak 3aJaqu
KIaccuukanmu U perpeccuu. Taxke ocBemaeTcs oOydeHHWe Oe3 YYHTeNs, BKII0Yask METOJIbI
KJIACTePU3AIlUU JJIsl BBISIBICHUS TATTEPHOB U CTPYKTYP B JaHHBIX. METOIBI pacCMaTPUBAIOTCS KakK C
KJIACCHYECKON TOYKH 3pC€HUA MaTeMaTHYECKOU CTaTUCTHUKHU, TAK U C TOYKHU 3PCHUA COBPEMCHHBIX
OCHOB MAIIMHHOTO O0yYeHHUSI.

Pazoen 3. HumennekmyanbHulil ananiu3 OAHHBIX 8 PEAIbHbIX 3A0a4aXx.

Yray6usieTcsl B MpakTHUECKOe IPUMEHEHHE aHalIN3a TaHHBIX. 31eCh 00CYKIAI0TCS METOIBI
OIICHKH MOJIeJIeH U MpeooJeHe TPOoOIeMbl IEpe0OyIeHHS C TTOMOIIBIO TEXHUK KPOCC-BaUIAINH
H pEryjrsipu3anu. Taxxe AKIICHT J€J1aCTCsA Ha TOM, KakK I/IHTeHJIeKTyaHBHBIfl AHaJIN3 JaHHBIX HAXOAUT
CBOC TPHUMEHEHHE B pEalbHBIX MPOEKTaX, BKIIOYAs 3aJaud CHUXKEHHsS DPa3MEPHOCTH, aHaIn3a
JAaHHBIX W U3BJICUCHUSA MMPAKTUICCKUX BBIBOJOB M3 00JIBIINX 00BEMOB I/IH(i)OpMaHI/II/I.

3.4 TeMmaTKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CeMuHapCKHe/IPAKTUICCKUEC 3aHATHUS

Cemunap 1. BBeenue B HHTEIUIEKTyalIbHBIA aHATIN3 JaHHBIX: OCHOBHBIE KOHLICIIIIMU U LIEIIH
aHajIn3a JaHHBIX; POJIb UHTCIUICKTYAaJIbHOI'O aHAJIM3a JaAHHBIX B COBPECMCHHOM MHPE;

Cemunap 2. OCHOBBI MATEMaTHUECKOW CTATUCTHKY JUISI aHAJIN3a JAHHBIX

CemuHap 3. 3HaKOMCTBO € CPEJI0il U MHCTPYMEHTaMHU JUIsl aHaIu3a JaHHbIX. OCHOBBI
paboTHI C JAHHBIMHU: 3arpy3Ka, mpero0padboTKa, BU3yaIn3aIlys.

CCMI/IHap 5. HpI/IMeHeHI/IG CTaTUCTUYCCKUX MCTOAOB K aHAJIN3y JaHHBIX.



Cemunap 6. Pemenne 3a1au KiraccupuKaIym.
Cemunap 7. Pemenue 3ajau perpeccuu.
Cemunap 8. Pemenue 3agau KJ1acTepHU3aIiim.
Cemunap 9. CHIKeHHE pa3MEepHOCTH JTaHHbIX.

3.4.2 JlaGopaTopHble 3aHATUS
He npegycmorpensl

3.5TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX padoT)

Tema kypcoBoit paboTsl «Pa3paboTka HHTEIEKTYaTbHONM CUCTEMbI TEXHUYECKOTO 3PEHUSD.
[TapameTpsl, onycanue U NPUHIUI pabOThl 00bEKTA OMPEIEIIAIOTCS HOMEPOM BapUaHTa CTYICHTA.

4 Y4eOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0eceyeHne
4.1 Hopmatusnblie 1o0KyMeHTbI 1 'OCTob1

He npenycmorpensl

4.2 OcHOBHAas1 JIUTEpPATypa

1. PabueBckuii, A. H. CunreTuueckue NaHHbIE U PA3BUTUE HEMPOCETEBBIX TEXHOJIOTHIl:
yuebHuK Uit By30B / A. H. PaGueBckuil. — Mocksa: U3natensctBo HOpaiit, 2026. — 187 c. —
(Bricuree oopazoBanne). — ISBN 978-5-534-17716-9. — Tekcrt: anexkTpoHHbIH // OOpa3oBarenbHas
miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/589394

2. Mupkus, b. I'. ba3oBble MeTO/IbI aHATN3a JAaHHBIX: YYCOHHUK M TIPAKTHKYM JUIS BY30B / B.
I'. Mupkun. — 3-e uza., nepepad. u gon. — MockBa: U3marensctBo HOpaiit, 2026. — 297 c. —
(Bricmiee oopazosanue). — ISBN 978-5-534-19709-9. — Texcrt: anexkTpoHHbIH // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583143

3. AHanu3 IaHHBIX: Y4eOHHK AJisi By30B / moj penaknuei B. C. Mxwurapsina. — Mocksa:
MznarensctBo FOpaiit, 2025. — 448 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-19964-2. —
Texct: onextponHbni // OOpa3oBatenbHass miatdpopma FOpaitr  [caiit]. —  URL:

https://urait.ru/bcode/560311

4.3 lonoJHUTEIbHAS JIUTEPATypa

1. ®enopos, . 0. IIporpammupoBanue Ha Python: yue6Hoe mocobue mns By3oB / /1. HO.
®denopoB. — 6-¢ m3xd., mepepad. u mon. — MockBa: MznarenscTBo IOpaiit, 2026. — 187 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-19666-5. — Texct: anexTpoHHbIi / OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/585806

2. AHaM3 HayYHO-TEXHUYCCKUX JaHHBIX U PE3yJIbTATOB HCCIIEIOBAHNN: YUSOHHK /ISl By30B
/ A. H. Acayn, E. W. PeiOHOB, I'. @. IllepOuna, M. A. Acayn. — Mocksa: U3narenscTBo FOpaiiT,
2026. — 230 c. — (Beicmiee oopazoBanue). — ISBN 978-5-534-15448-1. — TekcT: 3IeKTPOHHBIN
// ObpasoBarenpHas mwiarpopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/588974

3. Moiizec, b. Bb. CrarucTuueckue METOAbl KOHTPOJIAI KadecTBa U 00paboTka
9KCIIEPUMEHTANBHBIX TaHHBIX: yueOHuK ais By3oB / b. b. Moiizec, . B. IlnotHukosa, JI. A. Peapko.
— 2-e m31. — Mocksa: U3znarenbctBo FOpaiit, 2025. — 118 ¢. — (Bwicmee odpa3zoBanue). — ISBN



978-5-534-11906-0. — TekcT: anekTpoHHBIH // OOpa3oBarenbHas miatdopma FOpaiit [calT]. —
URL.: https://urait.ru/bcode/566431

4.4JnekTpoHHBIE 00pPa30BaTeIbHbIE PECYPChI

20P HuTemnexTyanbHbIid aHam3 JTaHHBIX (pa3pad. JIucoBckas T.A))
https://online.mospolytech.ru/course/view.php?id=16222

4.5 JInuieH3M0HHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
odecreueHue

1. Anaconda
2. Python

4.6 CoBpemMeHHbI€e podeccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI

1. HayuHnas anextponHas 6ubnuoteka http://www.elibrary.ru

2. Poccwmiickast rocymapctBeHHas oubiaroreka http://www.rsl.ru

3. Enunoe okHO JtocTyna k o0pa3oBaTesibHbIM pecypcam PeepanbHblil mopran
http://window.edu.ru

4. OBC «YHuBepcurerckas Oubnuoreka onnain» https://biblioclub.ru/index.php

5 MarepuajabHO-TeXHHYECKOE o0ecneyeHne

1. KoMmmblOTepHBIII KJacC € MPeAyCTAaHOBIEHHBIM MPOrpaMMHBIM OOECHEUYEeHUEM,
yKa3zaHHBIM B 1. 4.5, MyJIbTUMEIUIIHOE 000pyZ0BaHUE (IIPOEKTOpP, MEPCOHAIBHBIA KOMIBIOTEP
npernoaaBartesns).

2. AynuTtopus A JIEKIMOHHBIX, MPAaKTHYeCKUX 3aHATHi. OOopynoBaHMe U ammapaTypa:
ayIUTOpHAas JOCKa, BO3MOXHOCTh HCIIOJIb30BAHMS MYJIBTUMEINHHOIO KOMILIEKCA.

6 MeToauyecKue peKOMeHAANNU

6.1 MeToanueckue peKOMeHIAIUM ISl IPeNnoAaBaTe/isl 0 OPraHu3anuu
00y4eHus

Ha nepBom 3aHsiTMH MO IUCHUIUIMHE HEOOXOAMMO O3HAKOMUTH CTYACHTOB C TIOPSAKOM €€
u3yueHus (TeMaMu Kypca, (GopMaMH 3aHATHIA, TEKYIIEro U IPOMEXYTOYHOI'0 KOHTPOJIS1), PACKPBITh
MECTO U POJIb IUCLUUIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOe 3HAUeHHE, IOBECTH JIO0 CTYJEHTOB
TpeOoBaHuUs K GOpME OTUYETHOCTH U IPUMEHEHUS BUJIOB KOHTPOJIS.

[Ipu noaroToBKe K NpakTUYECKUM paboTaM Mo NepeyHio 00bABICHHBIX TEM MPEIO0/1aBaTE0
HE00XO0/IMMO YTOUHUTH IIJIaH UX MPOBEAEHUS, IPOAYMaTh (GOPMYITUPOBKHU U COJIEpKAHUE YUEOHBIX
BOIPOCOB, BHIHOCUMBIX Ha 00CYKJIEHHE.

B xone paboThl BO BCTYNHTEIBHOM CIIOBE PACKPBITh MPAKTHYECKYIO 3HAYUMOCTH TEMBI
paboThI, OIIPENETUTh NOPSIOK €€ MPOBEJCHHUS, BpeMsl Ha 00CYKAEHUE KaXKA0Tr0 yueOHOro BOIpoca.
[lpumensisi  GpoHTANBHBIA  OMpPOC  J1aTh  BO3MOXHOCTb  BBICTYIIUTH BCEM  CTYJICHTaM,
IIPUCYTCTBYIOIIHMM Ha 3aHATUU.

B 3akmounTenbHOM 4acTu paboThI CIeayeT MOABECTH €€ UTOTHU: IaTh OLIEHKY BBICTYIUICHHIH
KaX/I0T0 CTy/IeHTa 1 y4eOHOM! I'pyMIbl B 1IEI0M. PacKpbITh OJI0KUTEIbHBIE CTOPOHBI M HEJOCTATKU



poBeJeHHON paboThl. OTBETUTH HAa BONPOCHI CTYJECHTOB. BbIjaTh 3a1aHus 17151 CAMOCTOSITENIbHOM
paloThI 10 MOATOTOBKE K CIEAYIOIIEMY 3aHATHIO.

Metonuka mnpenojaBaHus AUCHMIUIMHBL «VIHTENIeKTyanpHBIM aHaau3 JaHHBIX» U
peanu3anys KOMIIETEHTHOCTHOTO TOJXOJa B UW3JO0KEHHM M BOCHPUATUM  MaTepuana
IpelycCMaTpUBaeT MCIOJb30BaHUE CIEAYIOUIUMX aKTUBHBIX U MHTEPAKTUBHBIX (POpM IpOBEICHUS
IPYNIOBBIX, HHAUBUIYAIbHbIX, AyAUTOPHBIX 3aHATUH B COUYETAaHHM C BHEAYAUTOPHOU pabOTOH C
LeJIbI0 (POPMUPOBAHUS U Pa3BUTHSI IPOPECCUOHATBHBIX HABBIKOB 00YUYaIOLIUXCSI:

— TOATOTOBKAa K BBINOJHEHUIO M 3allUTa MPAaKTHUYECKHX pabdOT C IOMOIIbIO
CHELMATU3UPOBAHHOIO IPOrPAMMHOI0 00€CIIeUEHUS;

— TEXHOJOTMM aHallu3a CUTyalui [Uis aKTUBHOIO OOyYeHHUs, KOTOpbIE MO3BOJISIOT
CTYJIEHTaM COEAUHHUTH TEOPHUIO U MPAKTUKY, IPEACTABUTH IPUMEPHI IPUHUMAEMBIX PELUICHUHN U UX
HOCJEICTBUM, JEMOHCTPUPOBATh pa3IUYHble MO3MLKH, (OPMUPOBATH HABBIKM OLIEHKH
aJbTEPHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBHSIX.

OOyueHue 1o JTUCUUIUIMHE BEAETCS ¢ IPUMEHEHUEM TPaJAULIUOHHBIX TOTOKOBO-TPYIIIOBBIX
MH(GOPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TeXHOJOTui. [Ipu ocymiecTBiennn o0pa3oBaTeIbHOTO
npoliecca 1o JUCUUIUIMHE UCIIONb3YI0TCA CIIEAYIONINe HHPOPMALIMOHHO-TEIEKOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH: MPE3CHTAUH ¢ IPUMEHEHNEM MPOEKTOpa U mporpammsl PowerPoint.

6.2 MeToanuyeckue yKazaHus 1Jis1 00y4AKOIIHUXCS 10 OCBOCHHI TUCIHUNIHHBI

CamocrostenpHass paboTa SBISETCS OJHUM W3 BHIOB yueOHbIX 3aHsATHid. Llens
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE CAaMOCTOSITENIbHOE MOJyuYeHUE CTYJCHTAaMU HaBBIKOB
paboThI B IPOrPaMMHBIX IPOAYKTAX, pACCMATPUBAEMBIX B MIPOIECCE H3YyUSHUS TUCIUTUTHHEIL.

AynutopHas caMOCTOsITeNIbHAs paboTa Mo JUCHUILTUHE BBINOIHIETCA Ha yUeOHBIX 3aHATHIX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJABATEINS U IO €r0 3aJJaHUIO.

BueayautopHas camocrosiTenibHass paboTa BBIOJHSAETCS CTYACHTOM 110  3a/IaHuIo
npernojiaBaTess, Ho 0€3 ero HemoCPEICTBEHHOTO Y4acTHsL.

3aoauu camocmoamenbHoil padomul cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yUeOHOH padOTHI;

- OCBOCHHUE COJIEPKaHUs JUCIMIIIUHBL;

- yroyOseHne coiep KaHus U 0CO3HaHWE OCHOBHBIX TOHATUN JUCIUTIIINHBL;

- ICTIOJIb30BaHUE MaTepHasa, COOPaHHOTO U MOJIYYEHHOTO B X0JI€ CAMOCTOSATEIbHBIX 3aHATUN
Uit 5 (PEKTUBHOM MOATOTOBKU K SK3aMEHY.

Buowl éneayoumopnoii camocmosamenvnoii pabomul:

- CAMOCTOSITEIbHOE U3yUE€HHUE OTACIIbHBIX TEM JIUCIUIUINHBI;

- IOJATOTOBKA K IPAKTUYECKUM 3aHSATHSM;

- 0)OpMJICHHE OTUETOB IO BHIMIOJTHEHHBIM MPAKTUYECKUM padoTaMm;

- BBINIOJTHEHUE U 0OPMIIEHHE KYPCOBOM paboThI,

- MOATOTOBKA K KOHTPOJBHBIM paboTam;

- [IO/ITOTOBKA K 9K3aMEHY.

J71s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON pab0Thl HEOOXO0IUMO TIPOUTH CIIETYIONTHE
STarbL:

- OTIpeJIeIICHHUE T CAMOCTOSATEIBHOW PaboOTHI;

- KOHKpEeTH3aIus T03HaBaTeILHOM 3a/1a4u;

- CaMOOLIEHKa TOTOBHOCTH K CAMOCTOSITEJIbHOM paboTe;

- BBIOOD aJIEKBAaTHOTO CII0C00a JEHCTBYSI, BEAYIIEro K PEIICHUIO 3a/1a4H;

- TUTAaHUPOBAaHKE PAOOTHI (CAMOCTOSATEIHLHOM HJTH C TIOMOIIBIO MPETIOaBaTeIsl) HaJl 3a1aHUEM;

- OCYIIECTBIICHHE B TMPOIECCE BBIMOJHECHUS CAMOCTOSITETLHOW pPabOThl CaMOKOHTPOIIS
(TpOMEXYTOYHOTO U KOHEYHOTO) PE3yIbTAaTOB pabOThI, U KOPPEKTUPOBKA BHITIOJIHEHUS paOOTHI;

- pepnexcus;
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- Ipe3eHTalus paboThI.

7 oHJ OLIEHOYHBIX CPEICTB

B nponecce 00yueHHs UCIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSTENBHOM
paloThI CTYICHTOB, OLIEHOYHBIE CPEJCTBA TEKYILET0 KOHTPOJIS YCIEBAEMOCTH U IIPOMEKYTOUHBIX
aTTecTalui

- OTYETBHI 110 MPAKTUYECKUM paboTaM;

- KOHTPOJIbHBIE pabOTHI;

- KypcoBas paborTa;

- DK3aMeEH.

OneHouyHbIe CPEICTBA TEKYIET0 KOHTPOJISl YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE 3a/1aHuUs
0 MMPaKTUYECKUM paboTaM MHAUBHIyaJIbHO JUISl KQXKI0T0 00y4arouierocs.

B pesynbrare 0cBOCHUS AUCHUILIUHBI (MOYJIs1) GOPMUPYIOTCS CIAEAYIOIINE KOMIIETECHIINN:

Ko
. HaumeHoBaHue KOMIIETEHI[UH BbINYCKHUKA
KOMIIeTeHI[HH
Crioco6eH pa3pabaTbIBaTh U IPUMEHSITH METO/bI HICKYCCTBEHHOT'O
I1K-1 MHTEJUIEKTa U MAIIMHHOTO 00y4YeHMs JUIs PEeLIeHUs IPo(ecCuOHaNbHbIX
3a1aq

7.1 MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3y/JIbTaTOB 00y4eHus!

HepequL OICHOYHBIX CPECACTB 110 JUCHUIIIINHE «I/IHTGJIJICKTyaJIBHI)If/'I aHaJIn3 JaHHBIX»

Bun koHTpOIIA HanmenoBanue
Ne Kparkas xapakTepucTika KOHTPOJISA
pe3yJbTaToB KOHTPOJISL PE3YyJIbTaTOB
/11 PE3yIbTATOB OOYYCHUS
00ydeHus o0Oy4deHus

[IpakTuyeckass paboTa  BBIMOJHSACTCS
WHJUBHIyaIbHO KaXKbIM CTyAeHTOM. [1o
pe3yiabTataM  BBIIOJHEHHS  pabOThI
CTYIEHT 0pOpMIISIET OTUET, COIEPIKALIUI
MOJApOOHOE  OMHCAaHWE  MPOJACTaHHOU
paboThl C HATNSIHBIM MPEACTABICHUEM
pesynbratoB.  OQOpMIICHHBI — OTYeT
1 Texymmit [IpakTuueckas pabota | CTyIEHT CJaeT MpernojaBaTeNio Ha
MPOBEPKY B 3apaHee YCTAHOBJIEHHBIN
cpok. Ilpm mnpoBepke mnpenogaBaTeilb
OLIEHMBAET  KauyecTBO  O(QOPMIICHHMS,
KOPPEKTHOCTh  TNPOJIETaHHBIX  LIaros,
pe3yabTaToOB pabOThl M BBIBOAOB. YacTh
paboT moapa3zymMeBaeT yCTHYIO 3allUTy B
dhopmaTte T0KIaaa/IPe3eHTAINH.

KontponbHast pabora  BBIIOJTHSETCS
2 Texymmi KonTponbHast pabota | MHAMBUAYAIbHO KaXKIbIM CTYJIEHTOM.
3ajaHue TOApPAa3yMEBAeT BbIIOJHEHUS
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psga  IIaroB € HCIOJb30BaHUEM
IPOrPaMMHOTO o0ecrieueHus,
U3y4aeMOro B COOTBETCTBYIOIIEH TeEME.
Pe3ynbTaToM BBINOJIHEHHS] KOHTPOJIBHOM
paboThI ABIIETCS ANEKTPOHHBIN
JOKYMEHT C KpaTKUM  OIMCaHUEM
BBIMIOJTHEHHBIX I1aroB U TOJYYEHHBIX
pE3yJIbTaTOB. ITpn IIPOBEPKE
IIPEIo/IaBaTellb OLICHHBAET KaK
pe3yabTar pabOThl, TaKk M IYCTb
JIOCTHXKEHUSI pe3yJbTata.

[IpoMexxyToUuHbIN

Kypcosas pabora

KypcoBast paGoTra BbINONHSETCS B
COOTBETCTBUM  C  HWHAMBHIyaJIbHBIM
3aJlaHuEeM, CHaeTcs 0 OKOHuYaHuu 16
Henenu ooydenus. Pabora mommkHa OBITH
BBITIOJIHEHA " odopmiena B
COOTBETCTBUM C TpeOOBaHUSAMU H
COJEp)KaThb  OIMCAaHUE  BBIIOJHEHUS
KOKIOro IYHKTa 3aJaHus.  3alura
KypCOBOH pabOThl IPOUCXOIUT B (hopme
JIOKJIazga C  IMpe3eHTauuen. [Ipn
BBICTABJIICHUN OILICHKM IIPENOAaBaTellb
OLICHHMBAET pe3yibTaT paldoThl, MYyTb
JOCTHXKEHUS pe3yibTara U YCTHYIO
MIPE3EHTALMIO Pe3yIbTaTa.

[TpoMexxyTouHBIN

OK3aMeH

ITpomexyTouHast aTTecTauus
oOyuaromuxcst B QopMmMe SK3amMeHa
IIPOBOJUTCS 1o pe3yJibTaTam
BBIMIOJTHEHHUSI BCEX BUJOB  y4eOHOIl
paboThl, NPEIYCMOTPEHHBIX Y4E€OHBIM
IUTAHOM 1O  JIaHHOM  JUCHUIUIMHE
(MOmyNI0), TPU ITOM  YUHUTHIBAIOTCA
pe3yNIbTaThI TEKYIIETOo KOHTPOJIS
YCIIEBAEMOCTH B TEYEHHE CEMECTpA.
Orenka CTENIECHN JTOCTHIKEHHS
00yYaromuMucs TUTAHUPYEMBIX
pe3yabTaTOB OOYyYEHUS MO JWCITUTUIMHE
(MOyIII0) IPOBOJMTCS MPENoIaBaTesIeM,
BEIyIIUM 3aHITUS 1O JUCIUIUINHE
(MOMYIII0) METOJIOM SKCIIEPTHOMN OLIECHKH.
ITo nToram mpoMeKyTOUYHOM aTTeCTalluN
10 AUCLUMILINHE (MOJYJII0) BBICTABIISAETCS
OLIEHKa «OTJIINYHOY, «XOpOUIO»,
«yZOBJIETBOPUTEIBHO» WIn
«HEYJOBJIETBOPUTEIILHOY.

DK3aMeH MPOBOIUTCS B ycTHOU popme. B
ayJJUTOPUU HAaXOAMUTCS MPENoAaBaTelb U
He OoJiee 5 4emoBEeK U3 YHCiIa CTYJCHTOB.
Bo Bpems mpoBeneHHs 3K3aMEHa €ro
YYaCTHUKAM 3alpeuiaeTcss HMeETh IpHU
ce0e M HCHOJIb30BATH CPEICTBA CBS3H
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(coToBBIE TENEPOHBI, MUKPO(OHBI U TIP.).
Crynenry BbIIaeTCA onner c
TEOPETHYECKIMH BOIIPOCAaMHU "
NpakTHYeCKUM 3anaHueM. KommyecTBo
JIOTIOJTHUTEIIFHBIX BOIIPOCOB 3aBHCUT OT

IIOJIHOTBI OTBETa CTyJEHTA.
JmurenpHOCTh 3K3ameHa 2 daca (120
MUHYT).

K MIPOMEKYTOYHOU arrecTanuu
JIOITYCKaI0TCs TOJIBKO CTYJEHTBI,
BBIMIOJHUBIIME BCE BHJbBI  y4eOHOIl
palboThbl, MpeaycMOTpeHHble paboueit
IIporpaMMon o JUCLIUIUINHE

«/HTeNNIeKTyanbHBI aHaN3 JIaHHBIX)
(BBIMOMHUIM W YCIEUIHO 3aIllUTUIIN
MIPAKTUYECKHE, KOHTPOJIbHBIE pa0OTHI)

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yYeHUsI

[Tokazaresnem olleHHMBaHHs KOMIIETEHIINI HA pa3UYHBIX Tamax uX GOPMUPOBAHUS SBISICTCS
JTOCTIKEHUE 00YJArOIIMMHUCS IJIAHUPYEMBIX PE3YJIBTATOB O0YUYEHUS 0 AUCIUILTHHE (MOIYIIIO).

Kpurtepuu oneHnBanus
IToxka3aTean > 3 4 5
3HATh: OO0yuaromuiics OO0yuaronuiics Ob6yuatomtmiics OO0yuaromuiics
MeTtoasl JIEMOHCTPUPYET JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPUPYET
MaTeMaTHYECKON TIOJTHOE OTCYTCTBHE HETIOJIHOE YaCTHYHOE MMOJIHOE
CTATUCTHUKU U aHAJIN3a NN HEAOCTATOYHOC COOTBETCTBHUC 3HaHHﬁ: COOTBECTCTBHEC 3HaHHﬁ: COOTBETCTBHUC
JAHHBIX IJI1 CO3JaHUA COOTBECTCTBUC 3HaHPII7]: METOAbI METOAbI 3HaHHI>’I: METOAbI
MOJIeNIEH CUCTEM METObI MaTeMaTHYEeCKON MaTeMaTUYECKOHN MaTeMaTHYEeCKON
HCKYCCTBEHHOTO MaTeMaTUYECKOI CTATHCTHKU U aHAIM3a | CTATHCTHKU U aHAJIN3a | CTATUCTUKU U
HMHTEIIIEKTA IS CTATHCTHMKU U aHAIM3a | JaHHBIX JJIS CO3JaHMs | MaHHBIX IS CO3JaHMS | aHAIM3a JAHHBIX JJIS
peteHust IaHHBIX JJIS CO3JJaHMs | MOJENEH cucTeM MOJIENIe CUCTEM Co3JaHus MOJeNei
poheCCHOHATBHBIX MOJIeJICH cucTEM HCKYCCTBEHHOTO HCKYCCTBEHHOTO CHCTEM
3a7a4 HCKYCCTBEHHOTO HMHTEJJICKTA JJIs HMHTEIICKTA IS HCKYCCTBEHHOTO
HMHTEIICKTA IS perIeHust penreHus HMHTEJJICKTA IS
pemeHus po¢heCCHOHATBHBIX po¢heCCHOHATBHBIX pemeHus
po¢heCCHOHATHHBIX 3a/1ad. 3a1ad. po¢heCCHOHATBHBIX
3a7a4 Homnyckarores Homnyckatores 3ajad.
3HAYUTCJIILHBIC HC3HAYUTCIbHBIC CBO6OJIHO
OIIMOKY, POSIBISIETCS] | OUIMOKH, HETOYHOCTH, | OIEpPHPYET
HEIO0CTaTOYHOCTH 3aTPyAHEHHU IIpU NPUOOPETEHHBIMU
3HAHUH, 1O PSITy AHATTUTHYECKHUX 3HAHUSMH.
roKasarejei, orepanusx.
oOyJarormics
HCIIBITHIBAET
3HAYMTEIILHEBIC
3aTpyAHEHUS MIPH
OTIePHPOBAHUHT
3HAaHUSAMH TP UX
MepeHoce Ha HOBbIE
CUTYAIIHH.
YMeETh! OOyuatoruiics He OObyuaronmiics Ob6yuatomtuiics OObyuaronuiics
Bribupats u yMeeT WIu B JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
OPUMEHSTh HEJIOCTATOYHOM HEIOJIHOE ITOJTHOE
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AJITOPUTMBI aHAJTIN3a
JaHHBIX U OLICHUBATH
IMOKa3aTCJ/In Ka4yeCTBa

CTEIeHH yMeeT
BBIOMpATh U
MIPUMEHS T

COOTBETCTBUE YMEHUMH
BBIOMPATh U
MMPUMEHATH

YaCTUYHOE
COOTBETCTBUE YMEHUU
BBIOMpATH U

COOTBETCTBHE
yMEHMH BBIOMpATh U
MIPUMEHSATh

HOCTpOGHHI)IX aHFOpI/lTMI)I aHajin3a aJ'IFOpI/ITMI)I aHajn3a le/IMeHHTb aHFOpI/ITMI)I aHajin3a
Mojenei JIAHHBIX U OLIEHUBATh JIAHHBIX U OLIEHMBATh QITOPUTMBI aHAITN32 JIAHHBIX U OLIEHMBATh
[OKa3aTead KauecTBa | MOKa3aTeld KauecTBa | JaHHBIX U OLIEHUBAThH IOKa3aTean
MMOCTPOCHHBIX MOCTPOCHHBIX IOKa3aTelu KaueCcTBa | KauyecTBa
Mojenei MOJIEICH. ITOCTPOCHHBIX MTOCTPOSHHBIX
Homyckarores MOJIENEN. MOJIENIEN.
3HAYMTEIILHEBIC Vmenus ocsoersl, Ho | CBOOOIHO
OIIMOKH, TIPOSIBIISIETCS | IOIMYCKAIOTCS omepupyer
HEJIOCTaTOYHOCTh HE3HAYUTEIIbHBIC proOpPETEHHBIMHI
YMEHHH, 110 pARY OIMOKH, HETOYHOCTH, | YMEHUSAMH,
[IOKa3aresei, 3aTPYyAHEHHUs IIpU IIPUMEHSIET UX B
oOyuyaromuics AHAJIUTUYECKUAX CUTYyaLHsX
UCIIBITBIBACT onepam/mx, HepeHoce HOBLIHIeHHOfI
3HAUYMTEIILHEIE YMCHHUI Ha HOBEIC, CIIO3KHOCTH.
3aTpyAHCHUS MIPH HECTaHJapTHHIC
OTEePUPOBAHUU CUTYAIWH.
YMEHHSAMH TIPU UX
mepeHoce Ha HOBBIE
CUTYAIIHH.
BJIAJETh: OObyuaronuiics He | OOyuarommuiics B Ob6y4atomtmiics OO0yuaromuiics B
HaBbikaMu HamucaHust | Biageer WIH B | HEJOCTATOYHOM YaCTUYHO BJIAJICCT: ITOJIHOM O0BbeMe
MIPOTPaMMHOTO KOZa HEJIOCTATOYHOM CTCIICHH BIIJICCT: HaBBIKAMH HAIIMCAHUS | BJAJCET:
OCHOBHBIX CTCIICHU BJIAACCT HaBbIKaAMH HAIIMCAaHUA HpOFpaMMHOFO Koaa HaBbIKaAMH
aJ'[FOpI/ITMOB HaBbIKaAMH HAITMCAaHUA HpOFpaMMHOFO Koaa OCHOBHBIX HamnmucaHuAa
MaTeMaTHYECKOM MPOrPaMMHOTO KO/Ia OCHOBHEIX AITOPUTMOB MPOrPaMMHOTO KO/Ia
CTAaTUCTUKH, aHAIIN3a OCHOBHEIX JITOPUTMOB MaTeMaTUYECKOM OCHOBHEIX
U BU3yalTU3aliu aJTOPUTMOB MaTeMaTHYECKOI CTAaTUCTUKH, aHAJIA3a aJTOPUTMOB
JIAHHEIX, a TAKXKE MaTeMaTUYECKOI CTATUCTHKH, aHAJIM3a U BU3yalTU3aliu MaTeMaTHYECKOI

MAIlUHHOTO
o0OyJeHwHs.

CTAaTUCTHUKH, aHAIN3a
1 BU3yalIM3alluH
JIAaHHBIX, & TaKKe
MaIInHHOTO
oOyueHms.

U BU3yaJH3aIuu
JIAaHHBIX, a TaK¥Ke
MAaITHHHOTO
oOyueHms.
OO0yuaronuiics
HCIIBITEIBAET
3HAYUTCIBbHBIC
3aTpyAHEHUS IIpU
HpI/IMeHeHI/II/I HABBIKOB

JAHHBIX, & TAKKE
MAaIIMHHOTO
o0OyJeHwHs.

HaBwiku ocBOCHEI, HO
JIOMYCKArOTCs
HE3HAYNTEIILHBIC
OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS IIPU
AHAIIUTUYCCKUX

CTAaTUCTHUKH, aHAIN3a
W BU3yaJIM3alluH
JIAaHHBIX, & TaKKe
MAaIInHHOTO
o0OydeHms.
CpobomHO
IIPUMEHSIET
IMOJIYYCHHBIC HABBIKU
B CUTyalusIXx

B HOBBIX CUTyallUsX. ornepanusiax, nepeHoce MOBBIIICHHOM
yMeHI/Iﬁ Ha HOBBLIC, CJIOXKHOCTH.
HECTAaHAAPTHBIC
CUTYyallnH.

Ixana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMU: IK3AMEH

[Ixana onieHnBaHus

Onucanue

OT1iIu4HO

BrinonHeHbI Bce BUABI yueOHOU pabOThIL, TPe1yCMOTPEHHbBIE yUeOHBIM
m1aHoM. CTyZIEeHT JIEMOHCTPHUPYET COOTBETCTBUE 3HAHWUW, YMEHUM,
HABBIKOB TPUBEJCHHBIM B Ta0NMIaX [OKa3aTemsM,
MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU, HAaBbIKAMU, IPUMEHSIET UX B
CUTyalHsIX MOBBIIEHHOW CJIOKHOCTH, HE UCHBITHIBAET 3aTPYyIHEHUN
MpY aHAJUTUYECKUX OIEpalMsX, MEPEHOCE 3HAHUM M yMEHUN Ha
HOBbIE, HECTAHIAPTHBIE CUTYALIUH.

ornepupyer

Xopowo

yYMEHHI,

HaBBIKOB

OpUBCACHHBIM B

BrimonHeHs! Bce BUIBI yaeOHOM pabOThI, IPETyCMOTPEHHBIC YICOHBIM
mw1aHoM. CTyZ€HT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMM,
TaOJNIMIAX IOKa3aTeJsM,
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OnepupycT HpI/I06p€TeHHBIMI/I 3HAaHUSMHU, YMCHUSMH, HABBIKAMH,
NPUMCHACT HUX B CHUTyallHUAX MOBBIIIEHHON CJIO0XKHOCTH. HpI/I 3TOM
MOTYT OBITH JOMMYUICHbBI HC3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH,
3aTPYAHCHUSA TIPHU aHAJIMTUYCCKHUX OICpalusax, MEpEeHOCE 3HAHUU U
YMCHI/Ifl Ha HOBLIC, HCCTAHOAPTHLIC CUTYyallN.

Y 10BIETBOPUTEIIEHO

Brinonnens! Bce BUbI yueOHOM paboThl, IPeAyCMOTPEHHBIE yUeOHbIM
wiaHoM. CTyIeHT IEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TaOMUIAX I1OKA3aTelsiM,
JIONYCKAIOTCA 3HAYUTENIbHbIE OIIMOKM, NPOSBISETCS OTCYTCTBUE
3HAaHWH, YMEHMH, HABBIKOB II0 psAy IIOKa3aTeiei, CTyAeHT
UCIBITHIBAET 3HAYUTENIbHbIE 3aTPyJHEHHUS I[P ONEPUPOBAHUU
3HAHHUSAMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYALMU.

HeynosnerBopurensHo

He BemmosHen oauH wim Oojiee BHJIOB ydeOHOH paboOTHI,
MPEeIyCMOTPCHHBIX y4eOHBIM MaHOM. CTyJeHT JEMOHCTPHUPYET
MOJIHOE OTCYTCTBHE WJIM HEJIOCTATOYHOE COOTBETCTBHUC 3HAHHIA,
YMCHH, HABBIKOB TPUBEJICHHBIM B TaOMUIAX MOKAa3aTeNsIM,
JOITYCKAIOTCS 3HAYUTEIIbHBIC OIIMMOKH, MPOSBISETCS OTCYTCTBHE
3HAHUW, YMEHH, HABBIKOB MO PSY MOKa3aTenel, CTYJeHT HE MOXKET
OIIEPUPOBATh 3HAHMSIMH M YMCHUSMH IPH WX TEPEHOCE Ha HOBBIC

CUTyalllu.

IIkaja oueHUBaHMS IPOMEKYTOYHON aTTeCcTAlMM: KypcoBasi padora

HanmenoBanue
KOHTPOJISl PE3YJIbTATOB
o0ydeHus

[Ixama oneHUBaHUA

Onucanue

BrinosHeHue u 3ammra
KYPCOBOM paboThI

OTnuuHo:

KonnuecTBo HaOpaHHBIX
0aJIoB 3a MOSICHUTENBHYIO
3aMHCKY U 3alIUTy paboThI
—-9-10.

Xopomo: Konnuectso
HaOpaHHBIX OAJIJIOB 3a
MOSICHUTENbHYIO 3aITUCKY
1 3aImuTy padboTer — 7-8.

Y I0BIIETBOPUTEIIHHO:
KonnuectBo HaOpaHHBIX
0aJIOB 3a MOSICHUTENEHYIO
3aMHCKY U 3alIUTy pabOThI
—5-6.

KonnuecTBo HaOpaHHBIX
0aJUIOB 3a MOSICHUTENEHYIO

3aMHCKY U 3alIUTy pabOThI
—0-4.

Kpurepuu onenuBanus:

CooTBeTCTBHE TEXHUYECKOMY 3aJaHUIO:
3 Gania — IMOIHOE COOTBETCTBHUE
TEXHUUYECKOMY 3aJIaHUIO0, BHITIOJTHEHBI
BCE 3aJaHUSI U3 METOAUYECKHUX
yKa3aHUM;

2 0aja — MoJHOE COOTBETCTBHE
TEXHUYECKOMY 3aJIaHUIO, BHIIOJTHEHO B
MOIaBJIAIOIIEE OOJIBITUHCTBO
IOIOMHUTENLHBIX 3a0aHUN U3
METOINYECKUX YKa3aHUH;

1 6ann — He MOJTHOE COOTBETCTBHE
TEXHUYECKOMY 3aJ]aHUI0, BBITIOJHEHA
TOJIBKO YaCTh JOIMOIHUTEIBHBIX
3aJaHUH;

0 6anI0B — HE COOTBETCTBHE
TEXHUYCCKOMY 3aJlaHUIO0, HE
BBIIIOJIHEHB! TOMIOJIHUTEIbLHBIE 3a0aHNs
HJIM BBITIOJIHEHA TOJIBKO Maiast uxX
JacTh.

KauecTBO MOACHUTEILHOM 3aIIUCKU:
3 Oaia — IOSICHUATEIILHAS 3allMCKa
MMeEET JOTHYHOE, ITOCIIe0BATEIbHOE
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M3JI0KEHHE MaTepuaia ¢
COOTBETCTBYIOLIMMH BBHIBOJAMU H
000CHOBaHHBIMHU TIOJIOKECHUSMH,

2 Gana — MOSICHUTENbHAS 3aMncKa
MMEET TPaMOTHO U3JI0KECHHYIO
TEOPETUYECKYIO TJ1aBy, B HEH
MPEJICTABIICHBI IOCTATOYHO TOAPOOHBIN
aHaJN3 U KPUTHUECKUI pa3oop
MPAaKTUIECKOH 1A TEILHOCTH,
1oCJIe10BaTeIbHOE U3II0KEHHE
MaTepHualia C COOTBETCTBYIOIINMHU
BBIBOJIAMM, OJTHAKO C HE BIIOJIHE
000CHOBAHHBIMHU TIOJIOKCHUSMH,

1 Gasn — nosicHUTENbHAs 3aIKCKa
UMEET TEOPETUIECKYIO TIaBy,
6a3upyercsi Ha IPAaKTUYECKOM
Marepuaie, HO UMeeT TOBEPXHOCTHBIN
aHaJu3, B HEl MpocMaTpuBaeTCs
HETIOCJIeIOBATEIEHOCTD U3JI0KECHUS
MaTepuaa, npeJCTaBIeHbl
HEe00OCHOBAHHbIE MTOJIOKEHHUS,

0 Gann — nosiICHUTEINIbHAS 3aIKCKa He
MMEeT aHalln3a, He OTBEYAeT
TpeOOBaHUAM, U3JI0KCHHBIM B
METOMYECKUX PEKOMEHIAINIX
kadenpel. B pabore HeT BBIBOIOB MO0
OHH HOCSIT IEKJIAPaTUBHBIA XapaKTep.

3ammTa KypcoBOi pabOTHI:

3 Ganna — mpH 3alUTe CTYACHT
MOKAa3bIBACT TITyOOKOE 3HAHUE
BOIPOCOB T€MbI, CBOOOIHO OTIEPHPYET
JTAaHHBIMU UCCIICJIOBAHUS, BHOCHT
000CHOBaHHBIE MPEATIOKEHUS, JIETKO
OTBEYAET Ha MMOCTABJICHHBIE BOTIPOCHI;
2 Oanna — npu 3alIuTe CTYEHT
MOKa3bIBaET 3HAHNE BOIIPOCOB TEMBI,
OTepUpyeT NaHHBIMH UCCIIEI0BAHUS,
BHOCHT TPETIOKESHHS IO TEME
UCCcleIoBaHus, 0e3 0COOBIX
3aTpPyIHEHUM OTBEUYAET Ha
MIOCTaBIIEHHBIE BOMIPOCHI;

1 Gann — pu 3aIIKTe CTYAEHT
MPOSBIISIET HEYBEPEHHOCTD, MTOKA3bIBAET
ciaboe 3HaHWE BOIIPOCOB TEMBI, HE
BCET/Ia JaeT UCYEPIIBIBAIOIIHE
apryMCHTHPOBAHHBIC OTBETHI HA
3aJlaHHBIE BOMIPOCHI;

0 6anI0B — IpHU 3aLIUTE CTYACHT
3aTpyIHSETCS OTBEUaTh Ha
MIOCTaBJICHHBIC BOMIPOCHI IO €€ TeMe, He
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9.

3HACT TCOPUHU BOIIPOCA, ITPHU OTBCTEC
A0IYCKACT CYHMICCTBCHHLBIC OIIINOKH.
MaxkcuManbHOE KOJIUYECTBO 0aJIJIOB —

IIkasa oueHUBaHKUS TEKYIIEr0 KOHTPOJIA

HaumenoBanue [Ikana orleHUBaHUS Onucanue
KOHTPOJIS
pe3yIbTaToB
00y4eHus
3auteHno: HabOpaHo 2 u 6osee OamoB. | B kauectBe (opm Tekyiero
He 3auyteno: nabpano 1 u MeHee | KOHTPOJIA 3HAHWI CTYIEHTOB
0aJIoB. UCTIOJNB3YIOTCS  OTYETHI IO
Kputepuu oniennBanus: MIpaKTUYECKOU padoTe
OOwmii Oamn pu oneHke | OT4é€r 1O MpaKTUYECKOU
CKJIaJbIBaCTCS W3 cleAyommx | paboTe COAEPKUT ONMHMCAHUS
roKaszaTesei: psiia IaroB MO BHIIOJIHEHUIO
- oopmiieHHE pabOThI COOTBETCTBYET | MPAKTUUECKOU paboTsl
TpeboBaHusaM — 1 Ga; COI'JIACHO 3aJJaHHIO C
- BCE TMYHKTHI 33JJaHHS BBIIIOJIHEHB B | MMOJAPOOHBIM OIMCaHUEM
IIpakTrueckas R . . o
pabota MIOJTHOM 00BEMe — 2 Oara; NPOJAETAHHbIX JEHUCTBUH U
- U3JIOKEHHE, OMTUCAHNE W BBIBOJBI TI0 | TTOJTyYEHHBIMHU
pabore  rpaMOTHBl ¥ TMOJIHO | Pe3yJbTaTaMH. 3ammra
OTHCHIBAIOT COJIepKaHUE | MPaKTUYECKHX padboT (eciu
MPaKTUIEeCKOU paboThl — 2 Oanna. TpeOyeTcs) OCYIIeCTBIIAETCS
uHAUBHAYanbHO. CTyIeHTOM
MIPEOCTaBIIACTCS
0 OpMIIEHHBIH OTYET.
CryneHTbl, HE BBITIOJIHUBIIIHNE
MPaKTUYECKYI0 pabory, K
3alIUTe HE JOMyCKalTCs
OtnmnyHo - PaGora  BBICOKOTO | 3amiuTa TEMBI BKJIIOYAET
KayecTBa, YPOBEHb  BBIIOJHEHUS | BBHIIOJIHEHUS MPAKTUYECKOTO
OTBEYaeT BCEM TpeOOBaHUSIM, | 3aJaHUS TI0 U3YUYCHHOMY
TEOPETUYECKOe COJIepKaHHe Kypca | MaTepualdy B ayAMTOPUH B
OCBOCHO TOJHOCTHIO, 0€3 MpOOEOB, | TEYECHUH OJHOM MapHI.
HE00XO0/IMMBbIE IPAKTUUECKNE HaBBIKW | BuieTsl cocTosT U3 3a1ad4,
paboTBl C OCBOCHHBIM MAaTEPHAIOM | TIO3BOJISIOIIUX OIICHUTH
c(OpMHPOBAHBI, BCe | c(hOpMUpPOBAHHBIE
Kontponbnas MIpeyCMOTPEHHBIE nmporpamMmon | komrereHunu. Ha pemenne
pabota o0yueHHs yueOHbIe 3agaHug | oTBojuTCs 1.5 yaca.

BBITIOJIHCHBI, oo HEKOTOpPhLIC U3
BBIIIOJIHEHHBIX  3aJaHHUi CcoJcprKaT
HE3HAUYUTEJIbHEIC OITUOKHU

Xopowmwo - VYpoBeHb BBIIOJIHEHUS
paboThl  OTBeYaeT  OOJNBIIMHCTBY
OCHOBHBIX TpeGoBaHuil,

TEOPETHYECKOE COJIEpIKaHHE Kypca
OCBOGHO YaCTHYHO, HO TPOOENbl He
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HOCSIT CYIIECTBEHHOTO XapakTepa,
HEOOXOMMBIE TPAKTHYECKUE HAaBBIKH
paboThl ¢ OCBOCHHBIM MaTepUaOM B

OCHOBHOM c(hopMUPOBaHBI,
HEKOTOpPBIE BUJIBI 3aJaHIH
BBITIOJTHEHBI C OLIHOKaMH.

Y IOBIIETBOPUTEINBHO -

Teopernueckoe conepkaHue Kypca
OCBOEHO YaCTHYHO, HEOOXOJIHMMEIE
MPAKTUYECKHE HAaBBIKM pPabOTHI HE
chopMupOBaHbI, OOIBIIMHCTBO
MpeAyCMOTPEHHBIX porpaMmmoin
3aJlaHU  HE  BBINIOJIHEHO;  IIPH
JOIOJHUTEILHOM CaMOCTOSTEIIBHOI
pabore Ham MarepuaIoM Kypca
BO3MOXXHO IIOBBIIICHHE KayecTBa
BBITIOJTHCHUS YUE€OHBIX 3a/IaHUM.

HeynonerBopurenbHo -
Teopernueckoe comepkaHue Kypca
HE OCBOCHO, HEOOXOIMMEIE
MPAaKTUYECKUE HaBBIKM pPaOOTHI HE
chOpMHUPOBAHbI, MPEAYCMOTPEHHBIC
MIPOrpaMMOM 3aJIaHHsl HE BBITIOJIHCHBI

7.301ueHOYHbIE CPEACTBA

7.3.1 Texymnii KOHTPOJIb

Tunoeoe 3aoanue «Ilpakmuueckasa paooma 1»

3anmanue 1: Hamummre Python-ckpunt ans 3arpy3ku naHHbIX W3 CSV-(aiina, BeIMOTHHUTE
0a30BYI0 CTAaTUCTUYECKYIO MpeaoOpaboTKy (CpemHue, MeIuaHbl, CTaHIAPTHBIE OTKIOHECHHS) H
BBIBEIUTE OCHOBHBIE XapaKTEPUCTUKHU JTaHHBIX.

3ananue 2: Ha ocHOBe citydaiiHO# BBIOOPKHM JTaHHBIX, pacCuMTalTe BHIOOPOYHOE CpeHee U
JCTIEpCHI0. 3aTeM co3/iaiTe rpaduk ruCTOrpaMMbl paclpe/ieIeHUs JaHHBIX.

Tunoeoe 3a0anue «lIpakmuueckan paboma 2»

3amanwne 1. Ucnonws3ys 6ubnuotexy Pandas, 3arpy3ute mannsie o mponaxax u3 Excel-gdaiina.
BoimonHuTe GMIBTpanuio, COPTUPOBKY M TPYNIHPOBKY JaHHBIX, a 3aT€M BBIBEJAUTE CBOJIHYIO
CTaTUCTHUKY.

3amanue 2. 3arpy3ure Habop JaHHBIX O Tnaccaxupax Tutanuka. IIpoBeaute
MIpEeABAPUTENIbHYI0 OUUCTKY (yIaJeHUEe MPOMYIICHHBIX 3HAYCHHUI ) U BU3YyATH3aIIUI0 (THCTOTPAMMBI
BO3PACTOB, CTOJI0OYATas AMarpamMma KjaccoB).

Tunoeoe 3aoanue «Ilpakmuueckasa paboma 3»

3aganue 1. Paccuuraiite KOppesmuio MEXay ABYMs MEpPEMEHHBIMU M3 Habopa JaHHBIX U
BU3YaIH3UPYHTE UX B3aUMOCBS3b C MOMOLIBIO AHArpaMMbl PACCESHUS.

3aganue 2. Hamumurte Python-ckpuntbl ais peanu3anuu JIOTUCTHUECKOM perpeccuu u
MEeTO/Ja OMOPHBIX BEeKTOpoB. Mcmonp3yiite Ombmmorekn NumPy um Scikit-learn. Tlporectupyiite
MO/JIeJId Ha Habope JaHHBIX U BBIBEIUTE METPUKHU KiIaccu(uKauu (TOYHOCTb, TOJTHOTa, F1-Mepa).



18

Tunoesoe 3a0anue «Ilpakmuueckasn paboma 4»

3amanue 1. IIpumenute meton k-cpemHux Ans KiacTepus3alvu NaHHBIX. OIEHUTE YUCIIO
ONTUMAIBHBIX KJIACTEPOB C MOMOIIBIO "METO/1a JIOKTS" ¥ BU3YATU3UPYUTE MOTYyUYEHHBIE KJIACTEPHI.

3amanue 2. CpaBHUTE pe3yJbTaThl KIACTEpU3AlMM, MONyYeHHbIE MeToAaMH k-CpemHux u
HMEepapXW4yecKor  KiacTepu3auuu. BusyanusupyiTe JOeHAporpamMmy Uil  HEepapXHUECKOU
KJIACTEPU3ALINH.

Tunoeoe 3a0anue «lIpakmuueckan paboma 5»
3ananue 1. [Ipumenute MeTon riaBHbIX KOMIOHEHT U t-SNE 11 cHUXKEeHHsI pa3MepHOCTU
JaHHBIX. Busyanusupyite JaHHbIE B HOBOM IIPOCTPAHCTBE U CPABHUTE PE3yJIbTAThl METOAOB.

Tunoeoe 3a0anue «lIpakmuueckan paboma 6»
3amanme. [lpumenuTe Kpocc-BaluIaIMio JJis OICHKM KadecTBa Mojenu. Paccuuraiite
pa3IryYHbIe METPUKHU KIacCU(PHUKAIIUN/PETPecCru sl pPa3HbIX MOJIENICH U CPAaBHUTE UX PE3yJIbTaThI.

Tunoeoe 3a0anue Kk KonmpoavHout padome 1.

Temvl: Bsedenue 6 uHmen1eKmMyaivHvld auaius oanuvlx, (OcHO8bl Mamemamuieckou
cmamucmuxy OJisl AHAAU3a OAHHBIX

1. OnuiuTe poJib UHTEIVIEKTYaIbHOTO aHaJIM3a JaHHBIX B COBPEMEHHOM MHUPE U MPUBEIUTE
MPUMEPHI €r0 MPAKTUUECKOr0 IPUMEHEHUSI.

2. PaccuuraiiTe cpeiHee, MEIMaHy M CTAHAPTHOE OTKJIIOHEHUE IS IAHHOTO HaOopa JaHHbIX:
[12, 15, 18, 20, 25, 30]. Buzyanusupyiite pacupeaeneHue JaHHbIX C TOMOIIbIO TUCTOTPAMMBbI.

Tunoeoe 3a0anue Kk KOHmMpPOALHOU padome 2.

Temvi: 3naxomcmeo ¢ cpedotl u uncmpymenmamu 05 ananuza oannvlx, OcHosvbl pabomsl ¢
OAHHLIMU: 3a2PY3Ka, NPedodbpabomKa, 8U3yanru3ayus

1. 3arpy3ure mannbie o norojae u3 CSV-¢aiina B Pandas DataFrame. Ouncture nanusie ot
IyOJIMKATOB U MPOIMYIIEHHBIX 3HAYSHHI.

2. Busyanm3upyiTe CpeaHIOI0 TEeMIIepaTypy IO MecsllaM B BHJE JIMHEWHOTO Tpaduka.
Jlo6aBbTe OMHUCH OCeH M JIeTeHy.

Tunoeoe 3a0anue Kk KOHmMpPOALHOU padome 3.

Temvl: Ilpumenenue cmamucmuyeckux memooo8 K auaiusy oauuwlx, Kiaccuguxayus
OQHHBIX. TOSUCTUYECKASl peSpecCusi U Menoo0 ONOPHLIX 6EKMOPOS

1. PaccuuTaiite ko3 pUIMEHT KOPPEISIIHI MEKIY IBYMS TIEPEMEHHBIMH B HA00pE JTaHHBIX.
O1eHHTE €T0 CHITYy U HAIPaBJICHUE CBSI3H.

2. Ucnonw3ys Oubmmoreky Scikit-learn, oOyunre MOAeNN JOTUCTHUECKONH PETPECCHH H
METO/Ia OTIOPHBIX BEKTOPOB Ha Habope AaHHBIX. OIIEHUTE TOYHOCTh KIacCU(MUKAIUK JUTS KaKIOH
MO/IEJIH.

Tunoesoe 3a0anue kK KOHMpPoOALHOU padome 4.

Temvr: Knaccugpuxayus Ooaumnvix: memoovl Oepesves peuieHull, Peepeccuonnvlii ananu3s:
JUHEUHAs U NOTUHOMUATbHAS pecpeccus

1. [TocTpoiite pemraroiiee aepeBo ig Ha0opa JAaHHBIX O MPEeIMeTax U UX XapaKTepUCTHKAaX.
Busyanuzupyiite nosyuyeHHOE JEPEBO U MPOAHATUZUPYNUTE TOTyUEHHbIE Pa30UEHNS.

2. C wucnonbp3oBaHUEM JaHHBIX O MPOJaXax aBTOMOOWJICH, MOCTpOWTe IWHEHHYIO |
MOJIMHOMMAJIBHYIO PErPEeCcCUU AJI MIPOrHO3UPOBAHUS CTOUMOCTH aBTOMOOMIISL. OLIEHUTE TOYHOCTh
MojieJieil U BEIOEpUTE HAUITYUIIYIO.

7.3.2 IIpoMexyTOUyHasi aTTecTalus
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Tunoesoe 3a0anue na Kypcogyro paoomy

Pa3paboTraTe cucTeMy TEXHHYECKOTO 3pEHUS Ha TEXHOJIOTHYECKHH OOBEKT, ONMMCAHHBINA B
BapHUaHTe.

Copepxanuie pabOTHI:

Beenenune

1. Ananu3 1 MOCTaHOBKA 3a/1a4yM, pa3paboTKa TEXHUYECKOTO 3a/IaHusl HA CHCTEMY

2. Pa3paboTka cxembl yCTAaHOBKH U BIOOP 000pyJ0BaHUS

3. Pa3pabotka anropurma pabOThl CHCTEMBbI

4. Pa3paboTka KoJ1a IpOrpaMMbl

5. Pe3ynpratsl TecTUpOBaHUSA

3aKiIoueHue

Bonpocul k 3auume Kypcoeoii pabomut

1. Kakumu xapakTepucTHUKaMu JOJKHA 00/1a/1aTh CUCTEMA TEXHUYECKOTO 3pEHUS IS K-1
YCIELHOr0 peHIeHUs] 3a1a4u?

2. Kakne texHn4eckne TpeOOBaHUS K CHCTEME OBLIM OMpE/eNICHBl B TEXHUIECKOM [1K-1
3agaHun’?

3. Kakwue crierudukanuy o00pya0BaHUS UCTIOIB3YIOTCS JIJISl CHCTEMbI TEXHHYECKOTO [MK-1
3peHus?

4. Kakue ¢akTopsl OKpy>Karoieil cpeibl MOTyT MOBJIUATH HA pa0OTy CHCTEMBbI? [1K-1
5. Kakoii Mmeron o0paboTKu M300paKeHHM KCIONIb3YeTCs AJIs aHAIU3a JAHHBIX C TIK-1
KaMep M JIaTYUKOB?

6. Kakue anroputmbl 00pabOTKH M300pa’keHUH OBbLIM MPUMEHEHBI JUISl peIIeHUs [K-1
3amaun’?

7. KakuMm o00pa3oM MPOUCXOIUT HHTErpanus OoOOpYAOBaHHS M IMPOrPAMMHOIO [K-1
o0ecrnieyeHus B cucteme?

8. Kakue TexHOIOrMH nepelaun JaHHBIX UCTIONb3YIOTCS AJIS Iepeiadn pe3ybTaToB [K-1
00paboTKu?

9. Kak o0ecrieunBaeTcsi HaIEKHOCTbh M 0€30MaCHOCTh PAOOTHI  CHCTEMBI [K-1
TEXHUUYECKOT0 3peHHsI?

10. Kakue TecThl U UCTIBITAaHUS TIPOBOAMIINCH ISl IPOBEPKU PAOOTHI CUCTEMBI? [K-1
11. KakoBbI oJTy4eHHbIE PE3yJIbTAaThl TECTUPOBAHUS CUCTEMBI? [1K-1
12. Kakum o6pa3om cuctema oOpabaTbiBaeT CUTyalluu, Korjaa oOHapyskeHsl ommoku | [1K-1
WJTU HECOOTBETCTBUS?

BO”pOCbl K IK3ameny

1. Kakue OCHOBHBIE 33/1aUd PEIIAeT UHTEIUICKTYaIbHBIM aHAN3 IAHHBIX? I1K-1
2. Yto Takoe npenoopaboTKa JaHHBIX M KAKHWE ATaIlbl BKIOYAST? I1K-1
3. Kakue ocHOBHBIE METOIbI BU3YaIM3AIIMH JIAHHBIX BbI 3HAaeTE? I1K-1
4. YUem otnmyaeTcst CpeaHss apudMeTHyecKas OT MEAUaHbI? IK-1
5. Yto Takoe AMCIIepCcHsi M 3aU€M OHA UCIOJIb3YyeTCs ? I1K-1
6. Kakue MaTremaTHueCKre CTATHCTUKHM IIOMOTAIOT ONUCATh JaHHbIE? I1K-1
7. Kak M0OHO 3arpy3uth qaHHbie B Python ¢ ucnons3oBanuem oubdamorexku Pandas? ITK-1
8. UTo Takoe KOpPESIHs U KAaKOBBI €€ THITHI? I1K-1
9. lns yero ucmosib3yercs MeTo1 k-CpeTHuX B KJIACTEPHOM aHanu3e? IK-1
10. Kakoif MeTo1 MICTIOJIB3YETCsI JIJIsl CHUKEHHUSI Pa3MEPHOCTH JTAHHBIX ? [IK-1
11. KakoBa 11e;1b KpoCC-BaJIMIAIIMU TTPU OIIEHKE MOJCIei? IIK-1
12. Kakrie METpUKH HCIIOIB3YIOTCS JUISl OIIEHKH KauecTBa MOJIeIeH KiacCubuKaim? IIK-1
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13. YUro Takoe pemaroniee IepeBo U KaK OHO CTPOUTCS? IK-1
14. KakoBa ocHOBHasl Hjiesl JOTUCTHYECKOM perpeccuu? I1K-1
15. Kakwue 3Tansl BKIFOYAET MPOIECC PETPECCHOHHOTO aHaIM3a? ITK-1
16. Yro Takoe nepeoOyyeHHE U KaK ero n30exarn? I1K-1
17. Kakue maru HeoOX0IMMBI JJIs KIIaCTePU3aLUH JaHHBIX METOJIOM UEPAPXUUECKOI [1K-1
KJIaCTepU3aLMH?

18. Uto Takoe MeTOo 1 OIOPHBIX BEKTOPOB U B UYEM 3aKII0YAETCS €ro MPHUHIIUI? I1K-1
19. Kakum 00pa3oM OCYIIECTBISETCS MpeaBapuTelibHas 00paboTKa JaHHBIX Mepe] IK-1
kiaccudukanuen?

20. Kakne MeTOoJIbI MPUMEHSIFOTCS JIJIsl OLICHKH BAKHOCTH ITPH3HAKOB B MOJIEIISIX ? I1K-1
21. Yro takoe MeTpuka F1l-mepa u uig 4ero oHa UCTIONIb3yeTCs ? I1K-1
22. Kakue 0CHOBHBIC IIArW BKJIIOYAET MPOIIECC aHAJINM3a TAHHBIX ? [IK-1
23. Kakue Tunsl rpadMKOB MOAXOJIAT ISl BU3YAIH3AIMH KATETOPUATBHBIX JTAHHBIX? IK-1
24. Kakue TUMbI pacrpeaeneHuil Bbl 3HaeTe M KaK OHU BBITTISIAT? I1K-1
25. Kakue MeTopl CHIDKEHHS Pa3MEPHOCTH JTAHHBIX TIOMOTAI0T COXPAHHUTh BaYKHBIE I1K-1
XapaKTePUCTUKHU?

26. Uto Takoe p-3HAYCHHE B KOHTEKCTE CTATHCTUICCKOTO aHajm3a’? IK-1
27. Kakue 3Tambl BKIIOYAET MPOLIECC MOCTPOSHUS PELIAIONIEero aepena? I1K-1
28. Kakue napamMeTpbl BIUSIOT Ha 0000IAI0NTYI0 CITOCOOHOCTh MOIeNn? [IK-1
29. Kakoii anropuTM WCHONB3yeTCs MJs OMPEICIICHUs ONTHUMAILHOTO 4YHCIia IK-1
KJ1acTepoB B MeToje k-cpennux?

30. Kakrie OCHOBHBIE 3Talbl BKIIOYAET MPOLECC KIAaCCH(PUKALUU TaHHBIX? I1K-1
31. Kak MOKHO OLIEHUTh Ka4eCTBO KJIacTepu3alnu 06e3 3apaHee U3BECTHBIX METOK? I1K-1
32. Uto Takoe ko dunmeHT gerepmuHanyu R*2 B perpecCHOHHOM aHaau3e? IK-1
33. Kakume MeTpukM KadecTBa WCIIONB3YIOTCA Ui OLEHKH PE3yJbTaTOB [1K-1
KJIacTepu3aiuu’?

34. Kak BbpIOpaTh HAWIYYIIYI0 MOJENb KIACCU(UKANMA C TOMOIIBIO Kpocc- IK-1
Bauganuu?

35. Uto Takoe runeprnapamMeTpbl MOACIH M KaK OHH BIUSIOT Ha €€ 00ydcHHe? IK-1
36. Kak M0kHO 00paboTaTh BRIOPOCH! B JAHHBIX MEPE]] AaHATU30M? ITK-1
37. Kakue MeTombl MOKHO HCITONIB30BaTh Ui OOpHOBI C HecOaTlaHCHPOBaHHBIMHU I1K-1
KJIaccaMu B Kiaccuurarmm?

38. UTo Takoe MyJIbTHKOJUTMHEAPHOCTh B PETPECCHOHHOM aHaJIH3e? IK-1
39. Kakue mpo06sieMbl MOTYT BO3HUKHYTH MPU Mepe0OyISHUN MOJICITH? I1K-1
40. YUro takoe PCA u Kak OH HCIIOJIB3YETCsl UIsl CHU)KCHUS] pa3MEPHOCTH JAHHBIX ? I1K-1
41. Kakue miary BKJIIOYAeT Mpoliecc IPUMEHEHHs aIrOpUTMa KlacTepu3aluu’? I1K-1
42. Yto Takoe confusion matrix ¥ Kakhue METPUKH MOTYT OBITh BBIYUCIICHBI Ha €€ IK-1
OCHOBE?

43. KakuM o0Opa3oM MOKHO HACTPOWTH MapaMmeTphl PEHIaloIIero JepeBa, Y4TOObBI IK-1
n30exarhb nepeodyueHus?

44. Kakuwie METOJbl HCIONB3YIOTCS IS 3aMONHEHUS MPOMYUICHHBIX 3HAYCHUU B [1K-1
JTAHHBIX?

45. Yto takoe ROC-kpuBas U Kakre METPUKH MOYKHO MOJIYYHUTh HA €€ OCHOBE? I1K-1
46. Kakue TUTIBI 33124 KJIacCH(DHUKAIIMH BB 3HAETe? I1K-1
47. Yto Takoe BBICOKAas IUCIEPCHs] MOJAEIU M KAKUE MOTYT OBbIThb NPUYMHBI €€ I1K-1
BO3HUKHOBEHUS?

48. Kakue MeTO/ bl BU3yAJTU3AIIMH MOTYT IOMOYb TIOHSITh CTPYKTYPY KIIacTepoB? I1K-1
49. Kakoil anropuT™M HCHOIB3yeTCS AN OMPEICNICHUs ONTHUMAbHOTO YHCclia [1K-1

KJIACTEPOB B MEPAPXUUECKOW KIIacTepH3aluu?
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50. Kakme MeToapl MOTYT HCIIOJIB30BATBCS IS CO3JaHUS aHcamMOJiel Mojeneit I1K-1
KJIaCCH(UKAIHH?




