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1 ]_Ie.HI/I, 3alaYi M IUVIAHUPYEMBIC PE3YJIbTaThbl oﬁyqunﬂ mo TMCHOMIIJIMHE

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-7. Ciocoben
pa3pabaThIBaTh M MPUMEHATH
METO/bI HCKYCCTBEHHOTO
MHTEJJIEKTA ¥ MAIIHHHOTO
00y4eHus i pelieHus
npodeccHoHaNbHBIX 3324

NIIK-7.1 Beibupaet MeToabl U
HMHCTPpYMEHTAJIbHbIE CPE/ICTBA
HCKYCCTBEHHOTO MHTEIJLJICKTA
Y MAIIMHHOTO O0y4YeHus AJist
penieHus 3aaay B
3aBHCHUMOCTH OT
0COOEHHOCTEHN MpoOIeMHON U
MpeAMETHOM 001acTen
HIIK-7.2 Onpenensier
METPUKH OLIEHKU Pe3yJbTaTOB
MOJICTTUPOBAHUS U KPUTECPHUH
KauecTBa MOCTPOSHHBIX
MoZeNen

HIIK-7.3 ITpunuMaeT yyactue
B OIIEHKE, BBIOOpE U NpHU
HEOOXOIUMOCTH pa3paboTKe
METOJI0B HCKYCCTBEHHOT'O
WHTEJJIEKTa U MAIlIMHHOTO
o0OydeHus

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:

NudopmanimoHHbIe TEXHOIOTHH,

KommnbrorepHoe 3penue,

dbopMupyeMoll  ydacTHUKaMu 00pa30BaTeIIbHBIX




MamuHHOe 00y4eHue,
OOBEKTHO-OPHEHTHPOBAHHOE POTPaMMHPOBAHHE,
OCHOBBI aITOPUTMH3AIUYU U TIPOrPAMMHUPOBAHUSI.
3 CrpykTypa H coaep:KaHue THCIATLTHHBI

OO61mas TpyA0eMKOCTh AUCHHUIUIHHBI COCTaBsAeT 4 3aueTHbIe enuHuIlbl (144 yacos).

3.1 Buabl yueOHoii paboThl U TPYA0EMKOCTH

Ne Cemectp
n/ Buj yueOHoit padoThl Koamiecrso
I 4acoB 6
1 AyIMTOpPHBIE 3aHATHS o4 o4
B ToM yucne:
1.1 | Jlekuun 18 18
1.2 | CeMuHapcKue/mpakTUYECKHE 3aHATHSI 36 36
2 CamocTosiTejibHasi paboTa 90 90
B ToM uucne:
2.1 | IloaroroBka OTYETOB MO MPAKTUYECKUM pabOTaM 25 25
2.2 | IlonroroBka KypcoBoi padoOTHI U 0ohopMiIcHUE 35 35
MOSICHUTEIbHON 3alIMCKU
2.3 | PaboTta ¢ KOHCTIEKTOM JICKIUI1 12 12
2.4 | IloaroroBka K 9K3aMEHY 18 18
3 IIpomexyToUHAS aTTECTALMSA
3auet/mud.3aueT/FK3aMeH sk3amen, KP
Hroro 144 144

3.2 TemaTnueckuii NJIaH U3yYeHUS TUCIHHUMIMHBI

TpyroeMkocTh, 4ac
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Pa3nea 1. BBenenue.
1 | MaremaTnuyecKasi CTATHCTHKA ISt 38 12 6 20

00padoTku uHGopMaun

Tema 1. Beegenue B
1.1 | uHTENNEKTyalbHbIM aHATN3 TaHHBIX: 4 2 4
OCHOBHBIE MMOHSITHS Y METOIOJIOTHUSA

12 Tema 2. OCHOBBI MATEMATHUECKON 4 2 8
’ CTAaTHUCTUKY JUIS aHAJIN3a JaHHBIX

Tema 3. OCHOBBI MaIIMHHOTO
1.3 | oOy4eHus: THITBI 32,124 U OCHOBHBIC 4 2 8
TOJIXOJIBI.

2 | Pa3nen 2. ba3oBble aJropuTMbl 72 16 8 48




Tema 1. OOyueHnue ¢ yuurenaem:
3aja4a KJIacCu(UKALUU U METObIL.
Tema 2. OOy4eHHE C YIUTEIIEM:
3aJ1a4a PErpeccCHy U METO/IBI.

23 Tema 3. OOyueHue 6e3 yuurens:
KJIacTepH3alus 1 METOIBL.

Tema 4. OOyuenue 6e3 yuuTes:
2.4 | cHIXKEHHE Pa3MEPHOCTH U aHATIN3 4 2 16
JTAHHBIX.

Paznen 3. UnTe/IeKTyaIbHBIN
3 | aHAJM3 TaHHBIX B peajbHBIX 34 8 4 22
3ajiauax

Tema 1. Ouenka mozenet u
3.1 | nepeoOyueHue: METOIbI Kpocc- 4 2 12
BAIMJAIMU U PETYJIIpU3alUU.
Tema 2. [Ipumenenue

3.2 | MHTEJUIEKTYaJIbHOT'O aHaJIN3a JTAHHBIX 4 2 10
B PEAIBHBIX MPOCKTAX.

2.1

2.2

HUroro | 144 36 18 0

3.3 ConepxaHue TUCHUINTHHBI

Pa3zoen 1. Beeoenue. Mamemamuueckas cmamucmuka 0,11 00padomku ungpopmayuu

[Ipu3BaH 03HAKOMUTH C OCHOBAMH MHTEJUICKTYaJIbHOTO aHaJIM3a JaHHbIX. B TaHHOM paznerne
paccMaTpUBAIOTCS KIIFOYEBHIC MOHATUS W METOJIOJIOTHS, CBSI3aHHBIE C 3TOW 00sacThio. OCHOBHOE
BHUMaHHE YCISETCS THIIaM JJaHHBIX, METOJIaM UX TIOY4YCHUs, XpaHSHHUs, COPTUPOBKH U T.11. Pazmen
TaK)Xe BKJIIOYAET B ce0d BBCJACHUEC B I/IHTCHHGKTyaﬂbHBII\/JI aHaJIn3 OaHHBbIX, O6CY)KIIGHI/IC OCHOB
KJIACCHUYECKON MaTeMaTHYECKOW CTaTUCTUKH, HEOOXOTUMBIX IS aHATTN3a TAaHHBIX, 1 03HAKOMJICHHE
C OCHOBHBIMH TUIIaMH 3a1a4 U 1oAXO0JaMU B MallIMHHOM O6y‘-IeHI/II/I.

Pa3zoen 2. Obyuenue c yuumenem u o6e3 yuumens.

B paznene nmpuBoasTcs moapoOHOCTH OO0y4YeHUs MOJenel, Ha OCHOBE (POpMATHPOBAHHBIX
JAHHBIX. 3JIeCh MOAPOOHO HCCIEAYIOTCS METOAbl OOyuYeHHsI C Yy4YWTelleM, TaKhe Kak 3a/lauu
Kkinaccupukanuu U perpeccud. Takke ocBemiaercss oOydyeHue Oe3 yduTens, BKIIOYas METOMIbI
KJIACTE€PH3ALIMH JUUTsI BBISIBICHUS ITATTEPHOB U CTPYKTYP B JAHHBIX. METOJIBI pacCCMATPUBAIOTCS KaK €
KJIACCMYECKON TOUKH 3pEHHS] MAaTEMAaTHYECKON CTAaTHCTUKH, TaK U C TOUKH 3PEHHS] COBPEMEHHBIX
OCHOB MAIIMHHOTO O0y4YEeHUsl.

Pazoen 3. HumennekmyanvHulil aHaiu3 OAHHBIX 8 PEAIbHBIX 3A0a4aXx.

YrayOusercs B MpaKTHUECKOE TIPUMEHEHUE aHaJIn3a TaHHBIX. 31eCh 00CYKIAIOTCS METOIbI
OLIEHKH MOJIEJIe! U MPeoAosIeHne MpoOaeMbl epeo0yUueH s ¢ TIOMOIIBI0 TEXHUK KPOCC-BaIUJAINN
U peryssipusanun. Takke aKIeHT JeNIaeTCs Ha TOM, KaK MHTEJUICKTYaTbHBIN aHaTN3 JAHHBIX HAXO/IUT
CBOC NPHUMCHCHHUC B PCAJIBHBIX IIPOCKTAX, BKIIOYAA 3ada4d CHUKCHHA PasMCPHOCTH, aHalin3a
JTAHHBIX ¥ U3BJICYCHUS TIPAKTUYECKUX BBIBOJIOB U3 OOIBIINX 00HEMOB HH(POPMAITUH.

3.4TemaTnka ceMUHAPCKUX/TTPAKTHYECKHUX U JIAOOPATOPHBIX 3aHATHIA

3.4.1 CemuHapCcKHe/IPAKTHYECKUE 3aHATHUS

CCMI/IHap 1. BBCI[GHI/IG B I/IHTGHHGKTyaHI)HBIfI AaHaJIM3 JaHHBIX: OCHOBHBIC KOHICIIIWHN U LICIIN
aHaJIn3a JaHHBIX; POJIb UHTCIUICKTYaJIbHOI'O aHAJIM3a JaHHBIX B COBPEMCHHOM MHPE;



Cemunap 2. OCHOBBI MATEMATHYECKON CTATHUCTHKY ISl aHAIIA3a TaHHBIX

CemuHap 3. 3HaKOMCTBO € CpeIoil U MHCTPYMEHTaMH ISl aHamu3a JaHHBIX. OCHOBBI
paboTHI ¢ JAHHBIMU: 3arpy3Ka, IpenodpadboTka, BU3yaIH3aIHsl.

Cemunap 5. [IpuMeHeHUe CTaTUCTUIECKIX METOJIOB K aHAIIN3Y JaHHBIX.

Cemunap 6. Pemenue 3ama4 kinaccupukaiim.

CemuHap 7. PemieHnue 3aga4 perpeccum.

Cemunap 8. PenreHnue 3a1a4 KilacTepU3aIlHH.

Cemunap 9. CHUXEHHE Pa3MEPHOCTH JTAHHBIX.

3.4.2 JlaGopaTopHble 3aHATUS
He npegycmorpensl

3.5TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX padoT)

Tema xypcoBoii pabGoTbl «Pa3paboTka cHCTEMBI TEXHMYECKOro 3peHus». llapamerpsl,
OIKCaHKE U MPUHLHUII pabOThl 00BEKTA ONPEAEISIOTCS HOMEPOM BapuaHTa CTyACHTA.

4 Y4yeOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0eceyeHne
4.1 Hopmatusnblie 10KyMeHTbI 1 'OCTsb1

He npegycmorpensl

4.2 OcHOBHasi IuTEpaTypa

1. PabueBckuii, A. H. CunTteTnueckue HaHHbIE M Pa3BUTHE HEHPOCETEBBIX TEXHOJIOTHIL:
yueOHuK 11 By3oB / A. H. PaGueBckmii. — MockBa: U3marensctBo FOpaiit, 2025. — 187 c. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-17716-9. — TekcT: anekTponHbii // OOpa3oBarensHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/568661

2. MupkuH, b. I'. Ba3oBble MeTO/bI aHalW3a JAHHBIX: YUCOHHK U MPAKTUKYM IS BY30B /
b. I'. Mupkun. — 3-e usn., nepepad. u gomn. — Mocksa: U3narensctBo IOpaiit, 2025. — 297 ¢. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-19709-9. — Tekct: anekTpoHHbI // OOpa3oBarenpHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560414

3. AHanu3 maHHBIX: Yy4eOHHMK Ui By30B/ mon penakiuein B. C. Mxurapsina. — Mocksa:
WznarensctBo FOpaiit, 2025. — 448 ¢. — (Bricmiee o6paszoBanme). — ISBN 978-5-534-19964-2. —
Texkcr: JNEeKTPOHHBIA  // OO0pazoBatenbpHas mwiarpopma  FOpaiir [caiiT]. —
URL.: https://urait.ru/bcode/560311

4.3 lonoJHUTEIbHAS JIUTEPATypa

1. ®enopos, /.IO. IlporpammupoBanue Ha python: ydeOHOe mocobOue s By30B /
. YO. ®enopoB. — 6-¢ uz ., nepepad. u non. — Mocksa: M3narensctBo Opaiit, 2025. — 187 ¢. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-19666-5. — TexcT: anexTpoHHbIi / OOpa3oBaTenbHas
mnardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/556864

2. AHanM3 HayYHO-TEXHUYECKHX JaHHBIX U PE3YJIbTATOB HCCIICAOBAHUMN: y4eOHHK /sl BY30B /
A. H. Acayn, E. U. Peibuos, I'. ®. lllepObuna, M. A. Acayn. — MockBa: N3garensctBo IOpaiiT,
2025. — 230 c. — (Bwicmee obpazoanue). — ISBN 978-5-534-15448-1. — Tekct: 2JIeKTPOHHBIN
// ObpasoBarenpHas mwiarpopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/556453



3. Moiisec, b.B. Craructuueckue MeTOABl KOHTPOJSI KadyectBa W 00paboTka
9KCIIEPUMEHTANPHBIX JaHHbIX: yueOHuK Juigs By3oB/ b.b. Moiizec, W. B. IlnoTHukoBa,
JI. A. Penpko. — 2-e wm3n. — Mocksa: UWzmarensctBo FOpaiit, 2025. — 118 c. — (Bwicmiee
oOpazoBanue). — ISBN 978-5-534-11906-0. — Tekct: »snexTpoHHbIi // OOpa3oBarenbHas
miatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/566431

4.4 JneKTpOHHBIE 00pPa30BaTe/IbHbIE PECyPChI

20P WHTennexryaibHbIi aHaIu3 JAHHBIX (pazpa0. JIucosckas T.A))
https://online.mospolytech.ru/course/view.php?id=16222

4.5 JInueH3u0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoOe
o0ecmeuyenmne

1. Anaconda
2. Python

4.6 CoBpemeHHbIe MPO(ecCHOHATbHBIE 0a3bI IAaHHBIX M HHPOPMAIIMOHHBIE
CIIPABOYHbIEC CHCTEMbI

1. Hayunas siextponHas 6ubaroteka http://www.elibrary.ru

2. Poccuiickas rocynapctBenHas oubnaunoreka http://www.rsl.ru

3. Eaunoe okHO J0CTyMa K 00pa3oBatelibHbIM pecypcaM denepasibHblii opTal
http://window.edu.ru

4. OBbC «YuuBepcuteTckas 6ubiaroreka onnaiu» https://biblioclub.ru/index.php

5 MarepuaibHO-TeXHHYECKOE o0ecrneueHne

1. KommbloTepHBIi KJacC C MPEeAyCTaHOBIECHHBIM MPOTPAaMMHBIM OO€cCIeYeHUEM,
yKa3aHHbIM B 1. 4.5, MynbTUMeanitHOEe 000pyaoBaHUE (IIPOEKTOp, MEPCOHATBHBIH KOMIIBIOTED
IpenoaaBaTes).

2. Aynutopus Juisl J€KIUOHHBIX, MPAKTHYECKUX 3aHsATHi. OO0OpyAOBaHNE W ammapaTrypa:
ayIUTOpHAas JOCKa, BO3MOXKHOCTb UCIIOJIb30BAHNS MYJIBTUMEIUUHOIO KOMILIEKCA.

6 MeTtoauueckne peKOMeHIANH

6.1 MeToanuyeckue peKoMeHAalUM I PenogaBaTeis M0 OpraHnu3anuu
o0yueHus

Ha nmepBom 3aHATUH MO IUCIUILINHE HEOOXOUMO 03HAKOMUTH CTYJICHTOB C MOPSAIKOM €€
U3y4eHus (TeMaMu Kypca, popmMamu 3aHATUH, TEKYIIETO U IPOMEKYTOYHOT'O KOHTPOJIS), PACKPHITh
MECTO U pOJIb IUCLUIUIMHBI B CUCTEME HAYyK, €€ IIPAKTUYECKOE 3HAUECHHE, IOBECTH O CTYJEHTOB
TpeOoBaHus K (opMe OTYETHOCTH M IPUMEHEHHSI BUJI0B KOHTPOJIS.

[Ipu moAroToBKE K MPAKTUYECKUM paboTaM 10 MepeuHI0 0OBABICHHBIX TEM MPENOIaBaATENIO
HEO0OXO0JMMO YTOYHHTH IIJIaH UX MPOBEACHUS, TPOAYMaTh (OPMYIUPOBKHU U COACPKAHUE YUEOHBIX
BOIIPOCOB, BHIHOCUMBIX Ha 00CYXJICHHE.

B xozme paboThl BO BCTYHNUTENIBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYUMOCTH TEMBbI
paboThI, OIIPEETUTh NOPSIOK €€ MIPOBEJCHHUS, BpeMsl Ha 00CYKICHUE KaXKI0T0 yueOHOT0 BOIpoca.
[Ipumensis  QpoHTanmbHBIA ONPOC JaTh BO3MOXKHOCTH  BBICTYNIUTh BCEM  CTYJIEHTaM,
IPUCYTCTBYIOIIMM Ha 3aHATHUU.



B 3axmtounTtenbHON YacTu pabOThI CIEIYET MOABECTU €€ UTOTU: AaTh OLIEHKY BBICTYIUICHUN
KaX/I0T'0 CTy/IeHTa ¥ y4eOHOM! IpyMIibl B 1IeIoM. PacKpbITh OJ0KHUTEIbHbBIE CTOPOHBI M HEJOCTATKU
poBeJeHHON paboThl. OTBETUTH Ha BONPOCHI CTYECHTOB. BbIaTh 3a1aHus 17151 CAMOCTOSITENIbHOM
paloThI 10 MOATOTOBKE K CIEAYIOIIEMY 3aHATHIO.

Metonuka mnpenojgaBaHus JUCHMIUIMHBL «HTENIeKTyanpHBI aHaau3 JaHHBIX» U
peayn3anys  KOMIIETEHTHOCTHOIO IOAXOJAa B M3JIIOKEHMM U BOCHPHUATHM — Marepuasna
IpelycCMaTpUBaeT MCIOJb30BaHUE CIEAYIOLUIUX aKTUBHBIX U MHTEPAKTUBHBIX (POpPM IpOBEICHUS
IPYNIIOBBIX, HHAUBUIYAIbHbIX, AyAUTOPHBIX 3aHATUH B COUYETAaHHM C BHEAYAUTOPHOU pabOTOM C
1eJIbI0 (POPMUPOBAHUS U PAa3BUTHSI IPOPECCHOHATBHBIX HABBIKOB 00YUYaOIIUXCSI:

— TOArOTOBKAa K BBINOJHEHUIO M 3allUTa MPAKTHUYECKHX pabdOT C IOMOIIbIO
CHELMATU3UPOBAHHOIO IPOrPAaMMHOI0 00€CIIeUEHUS;

— TEXHOJOTMM aHallu3a CUTyalMi JUis aKTUBHOIO OOyYeHHUs, KOTOpbIE MO3BOJISIIOT
CTYJIEHTaM COEAUHHUTH TEOPUIO U MPAKTUKY, IPEACTABUTH IPUMEPHI IPUHUMAEMBIX PELICHUHN U UX
HOCJEICTBUM, JEMOHCTPUPOBATh pa3IUYHble MO3MLKH, (OPMUPOBATH HABBIKM  OLECHKH
aIbTEpHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBHSIX.

OOyuenue 1o JTUCUUIUIMHE BEAETCS ¢ IPUMEHEHUEM TPaJAULIUOHHBIX TIOTOKOBO-TPYIIIOBBIX
MH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX TeXHOJOTH. [Ipu ocyiecTBieHnn 06pa3oBaTeabHOTO
npoliecca 1o JUCUUIUIMHE UCIIOb3YIOTCA ClIeAYIoNINe HH(POPMAMOHHO-TEIEKOMMYHHUKAI[HIOHHbIE
TEXHOJIOTHH: MPE3CHTALUH ¢ IPUMEHEHNEM MPOEKTOpa U mporpammsl PowerPoint.

6.2 MeToanuyeckue yKazaHus 1Jis1 00y4AKOIIHUXCS 10 OCBOCHHI) TUCIUNIHHBI

CamocrositenpHass paboTa SBISETCS OJHMM M3 BHIOB yueOHbIX 3aHsATHHA. Llenb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MOJyuYeHUE CTYJCHTaMU HaBBIKOB
paboThI B IPOrpaMMHBIX MPOAYKTaX, pAaCCMaTPUBAEMBIX B MPOIECCE U3YUCHUS AUCITUTUIHHBIL.

AynutopHas caMOCTOsITeNbHAs paboTa Mo JUCHMILIMHE BHIOIHIETCA HAa yUeOHBIX 3aHATHIX
[10J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJABATEINS U IO €r0 33JJaHUIO.

BueayautopHass camocrosiTenibHass paboTa BBIOJHSAETCS CTYACHTOM 110  3a/IaHuIo
npernojiaBaTess, Ho 0€3 ero HenoCPEICTBEHHOTO YUacTHsL.

3aoauu camocmoamenbHoil padomul CmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOH paboTHI;

- OCBOCHHUE COJIEPKaHUs JUCIMIIIUHBL;

- yroyOseHne coiep KaHus U 0CO3HaHNWE OCHOBHBIX TOHATUN JUCIUTIIINHBL;

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

Buowl éneayoumopnoii camocmosamenvnoii pabomul:

- CAMOCTOSITEIbHOE U3yUE€HHUE OTACIIbHBIX TEM JIUCIUILINHBI;

- IOJATOTOBKA K IPAKTUYECKUM 3aHSATHSM;

- 0)OpMJICHHE OTUETOB 1O BHIMIOJTHEHHBIM MPAKTUYECKUM padoTaMm;

- BBINIOJIHEHUE U 0OPMIIEHHE KYPCOBOM paboThI,

- MOITOTOBKA K KOHTPOJIBHBIM paboTam;

- IOITOTOBKA K 9K3aMEHY.

J171s1 BBITTOTHEHUS JIFOOOTO BHJIa CAMOCTOATEIEHON pab0Thl HEOOXO0IUMO TIPOUTH CIIETYIONTHE
STarbIL:

- OTIpe/IeNICHUE 1IeJIU CaMOCTOSITENIbHOM paboThI;

- KOHKpEeTH3aIus T03HABATEeIILHOM 3a/1a4H;

- CaMOOLIEHKa TOTOBHOCTH K CAMOCTOSITEJIbHOM paboTe;

- BBIOOD aJIEKBaTHOTO CIOC00a JEHCTBYSI, BEAYIIEro K PEIICHUIO 3a/1a4H;

- TUTAaHUPOBAaHKE PAOOTHI (CAMOCTOSATEIHLHOM HITH C TIOMOIIBIO MPETIoaBaTeIs1) HaJl 3a1aHUEM;
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- OCYIIECTBJICHHE B TIPOILIECCE BBIOJHEHHUS CAMOCTOSTEIHHONH pPaOOTBI CaMOKOHTPOJIS
(MTPOMEKYTOYHOTO M KOHEUHOTO) PE3yJIbTATOB pabOThI, 1 KOPPEKTUPOBKA BBHITIOJTHEHUST PaOOTHI;

- pednekcus;

- Ipe3eHTaIust paboTHI.

7 @oHJ OLIEHOYHBIX CPECTB

B npormiecce o0ydeHust HCTIOMB3YIOTCS CICAYIOIINE OIICHOYHBIE (JOPMBI CAMOCTOSTEIIBHON
paboThI CTYICHTOB, OIICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M IMTPOMEKYTOYHBIX
aTTecTanui

- OTYETHI 110 MPAKTUYECKUM paboTaM;

- KOHTPOJIbHBIC PaOOTHI;

- KypcoBas paborta;

- DK3aMEH.

OueHoYHbIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKJIKOYAIOT KOHTPOJIbHBIE 3aJaHuUs
M0 MPaKTUYECKUM padoTaM MHAUBHIYABHO JIJIS KQXKI0TO 00y4aroerocs.

B pesynbrare ocBOeHUS AUCIUTUIMHBI (MOYJIIs1) GOPMHUPYIOTCS CIICAYIOIINE KOMICTCHIIUHN:

Ko
A HanMeHnoBaHMe KOMIIETEHIIMH BBINTYCKHUKA
KOMIIeTCHIIUHU
Crniocob6eH pa3pabaThIBaTh U MPUMEHSATH METOIbI HCKYCCTBEHHOTO
IK-7 MHTEJUIEKTa ¥ MAIIMHHOTO O0YUYEeHHS ISl PEeUICHUs TIPO(eCcCHOHATBHBIX
3a1ay

7.1 MeToabI KOHTPOJISI U OLCHUBAHMS Pe3yJIbTAaTOB 00y4eHUs!

HepequL OLICHOYHBIX CPEACTB IO AUCHUIIIIMHE «HHTGJ’IJ’ICKTy&HBHHfI aHaJIu3 JaHHBIX»

Bun xonTpons HaunmenoBanue
Ne Kpatkas xapakTepucTrka KOHTPOJIs
pe3yJIbTaToOB KOHTPOJISI Pe3yJIbTaTOB
n/n pe3yIbTaToOB O0YUYEeHHUS
0o0yJeHus o0OydeHus

[IpakTuueckass paboTa  BBIOJTHSAETCS
WHAWNBUIYAITBHO KOXKIBIM CTYeHTOM. [To
pe3ynbTaTaM  BBIIOJHEHUS  pabOThI
CTYIEHT 0pOpPMIISIET OTUET, COepIKAIITUI
MoApoOHOE  OMHCAHHME MPOJEIAHHOMN
paboThI C HATJSIHBIM TPEACTABICHUEM
pesyabTaTtoB.  OdOpMIICHHBIH  OTYET
1 Texymuit [IpakTudeckast pabota | CTyIEHT CcHIaeT TNpernojaBaTeNo Ha
MPOBEPKY B 3apaHee YCTAHOBJIEHHBIN
cpok. Ilpu mpoBepke mnpenogaBaTeilb
OLICHMBAaET  KadyecTBO  O(hOpMIICHHUS,
KOPPEKTHOCTh  MPOJICTAHHBIX  IIaros,
pe3ynbTaToB paboThl U BBIBOJOB. YacTh
paboT moapa3zyMeBaeT YCTHYIO 3allUTy B
dhopmaTte noKIIaaa/mpe3eHTAINH.
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Texymun

KonTponbHas padbora

Kontponbnast pabora  BBIMOJHSETCA
WHIUBUIIYalbHO KaXIbIM CTYAEHTOM.
3aganue TMOApa3yMEBACT BBIMOJHEHUS
psoa  1aroB € HUCIOJIb30BAaHUEM
MIPOrPAMMHOTI0 obecrieueHusl,
M3y4aeMOI'o B COOTBETCTBYIOLIEH TeMe.
Pe3ynbTaToM BBINOJIHEHUS KOHTPOJIBHON
paboThI SABJISIETCS 3JEKTPOHHBIN
JIOKYMEHT C KpaTKUM  OIMCaHHUEM
BBIMIOJIHEHHBIX [1aroB M MOJIYYEHHBIX
pe3yJIbTaToB. IIpn [IPOBEpKE
MIpEeno1aBaTelb OLICHUBAET Kak
pe3yapTaT paboThl, TaKk U TYCTh
JIOCTH>KEHUS PEe3yJIbTATA.

[IpomexyTo4HbIN

Kypcosas pabota

KypcoBass pabGora BBIIONHAETCS B
COOTBETCTBUM  C  HWHAMBHUIyaJIbHBIM
3aJaHheM, CJaeTcs 10 OKOH4YaHuu 16
Heaenu oOydyenus. Paborta nomxHa ObITh
BBITIOJTHEHA u odopmiieHa B
COOTBETCTBUM C  TpeOOBaHUSIMU U
COJlep)KaTh  ONUCAHUE  BBIIOJHEHUS
KOKIOro IIyHKTa 3aJaHus.  3alura
KypCcOBOH paboOThl MPOUCXOIUT B Gopme
JOKIazga C  Ipe3cHTaluen. IIpu
BBICTABJICHUN OIIEHKH IIPErojaBaTeib
OLIEHMBAET pe3ylbTaT paboThl, MyTb
JOCTHKEHUSI pe3yibTaTa U  YCTHYIO
IIPE3EHTALMIO PE3YIbTaTa.

IIpomexyToUHbBIN

OK3aMeH

[TpomexxyTouHas aTTeCTalus
oOyyaromuxcs B ¢dopMme SK3aMeHa
MIPOBOJUTCS o pe3ysbTaTamMm
BBIIIOJIHEHUSI BCEX BHJOB Y4eOHOMH
paboThl, MPEAYCMOTPEHHBIX Y4eOHBIM
IUIAHOM 10 JIaHHOW JIMCLUIUIMHE
(MOIyJI0), MPU 3TOM YUMUTHIBAIOTCS
pe3ysbTaThl  TEKYLIEro  KOHTPOJIS
YCIIEBaEMOCTH B TEUYEHHE CEMECTpa.
Onenka CTETIEHH JOCTUKEHUS
o0y4armuMucs TUTAaHUPYEMBIX
pE3yJIbTAaTOB o0yuyeHus 1o
JUCHUIUINHE (MOAYJIIO) MPOBOIUTCS
IpernojaBaTesieM, BEAYIIMM 3aHATHA
M0 JUCUUIUIAHE (MOJYJI0) METOJ0M
sKcnepTHOM oueHku. Ilo wmrToram
MPOMEXYTOUYHOM  arrectaud 10
JTUCUUIITMHE (MOYJII0) BBICTABIISIETCS
OLICHKA  «OTJIIMYHO»,  «XOpOILIOY»,
«yIOBJIETBOPUTEIBHO» W
«HEYJIOBJIETBOPUTEIBLHO.

OK3aMeH [pPOBOJUTCS B  YCTHOHU
dopme. B aymuropuu HaxXOAUTCS
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npenojaBaTesib U He Oosee 5 YeloBek
U3 4yHuchaa cTyaeHToB. Bo  Bpems
MIPOBE/ICHUS JK3aMeHa ero
yYacTHMKAM 3alpelaeTcss UMeTh MpU
cebe M UCMOJIb30BaTh CPEJICTBA CBSI3U
(coToBble TenedoHbl, MUKPOGOHBI U
np.). CryaeHty Bblnaercs Owier ¢
TEOPETUYECKUMHU BOIIpOCAMU U
pakTUYeCKuM 3a1anueM. KomnaecTBo
JIOTIOJTHUTEIBHBIX BOIPOCOB 3aBUCHUT
OT TIOJIHOTBI ~ OTBETAa  CTYJEHTA.
JnurenpHOCTh 2K3aMeHa 2 vaca (120

MUHYT).
K npomexyrouHoil  aTrectanuu
JOMyCKAIOTCS ~ TOJBKO  CTYJICHTHI,

BBIIIOJIHUBIINE BCE BHIbl Yy4eOHOMH
paboThI, TPEeIyCMOTPEHHBIE paboueit
IpOTrpaMMoii o JTUCLUTUIMHE
«MHTemIeKTyanbHbIN aHATU3 JaHHBIX»
(BBIIOJIHMIIM W YCHEIIHO 3aIlUTHIN
MIPAKTUYECKHE, KOHTPOJIbHbBIE pabOThI)

7.2 llkana u KpUTEPUHU OLEHNBAHUA Pe3yIbTATOB 00yUeHH S

[Tokazarenem olleHMBaHMs KOMIIETEHIMH Ha pa3IMYHbBIX Tanax UX GOPMUPOBAHUS SIBIISIETCS

JOCTHKEHNE 00YJaroIIMMHUCS IJIAaHUPYEMBIX PE3yJIbTaTOB 00yUYeHUS MO AUCHUILTHHE (MOIYIIIO).

Kpurtepun onennBanus

IToka3aTean 5 3 4 5
3HATH: OO0yuaronuiics OO0yuaromuiics OOyuatomiuiics OO0yuaromnuiics
Merobt JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
MaTeMaTU4eCKOM MOJIHOE OTCYTCTBHUE HEIOJIHOE YACTHYHOE ITOJTHOE
CTATHCTHKH M aHAIM3a | WIM HEJTOCTATOYHOE COOTBETCTBHE 3HAHUI. | COOTBETCTBHE 3HAHMI. | COOTBETCTBHE
JIAHHBIX JUIS CO3aHUs | COOTBETCTBHE 3HAHWMMA. | METOMIBI METO/IBI 3HAHMHA: METOILI
MOJeIel CUCTEM METOIBI MaTeMaTHYeCKOMH MaTeMaTHYeCKOM MaTeMaTHYeCKOMH
HCKYCCTBEHHOTO MaTeMaTH4YeCKOI CTATHCTHUKY U aHAJIM3a | CTATHCTHKHU M aHAIW3a | CTATUCTUKU U
HMHTEIIEKTA IS CTAaTHCTHKH U aHAIW3a | JAaHHBIX U CO3MaHMs | JAHHBIX IS CO3MAHMS | aHaIM3a JAHHBIX IS
peueHust JAHHBIX I CO3JAaHUSI | MOJEIEH CUCTEM MOJIENEN CUCTEM CO3JaHus MOJAeIIEi

npo¢heCCHOHATBHBIX
3a1aq

MOJIEJIe CUCTEM
HUCKYCCTBCHHOT'O
MHTEJJIEKTA IS
petieHus
po¢heCCHOHATBHBIX
3a7a4

I/ICKyCCTBeHHOFO I/ICKyCCTBeHHOFO CUCTEM
HUHTCJIJICKTAa IJIs1 HHTCJIJICKTA OJIA I/ICKyCCTBeHHOFO
pCIJ_IeHI/ISI peI_HeHI/IH UHTCIJUJICKTAa IJIs1
poheCCHOHATTBHBIX poheCCHOHATBHBIX penieHust

3aJ1a4. 3aJ1a4. poeCCHOHATTBHBIX
Homnyckarores Homyckatores 3a1a4.
3HAYNUTEIILHBIE HE3HAYUTCILHEIC CBo00HO
OIIUOKWY, TIPOSIBIIICTCS] | OIIUOKH, HETOYHOCTH, | OIEPHUPYET
HEIOCTATOYHOCTH 3aTpyOHEHUS TIPH prOOpPETEHHBIMHI
3HaHUH, IO PSIITy AHAIMTHYECKUX 3HAHUSIMH.
MoKa3aTeseH, onepanusx.

oOyJarommics

HCIBITBIBAET

3HAYMUTENBHEIE

3aTpyAHEHUS IIPU
OIIEPUPOBAHUHU
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3HAHUSIMU IIPU UX
[IepEHOCE Ha HOBbIE
CUTYallUU.

yMeThb:

BriOupats u
TIPUMEHSTh
ITOPUTMBI aHAJIH3a
JTAHHBIX U OLICHHBATh
MOKa3aTeNl KauyecTBa

OO0yuaromnuiics He
yYMEET UJU B
HEJO0CTaTOYHOU
CTETICHH YMEeT
BBIOMPATh U
MPUMEHSTh

OO0yuaromuiics
JIEMOHCTPUPYET
HETI0JTHOE
COOTBETCTBUE YMEHUN
BBIOMpATh U
TPUMEHSTD

OOyuatorniuiics
JIEMOHCTPUPYET
YaCTHYHOE
COOTBETCTBHE YMEHUI
BEIOMpATh U
TPUMCHSATb

OO0yuaromuiics
JIEMOHCTPUPYET
MOJIHOE
COOTBETCTBHE
YMEHUii BEIOUPATH U
TIPUMEHSTH

ITOCTPOSHHBIX aNTOPUTMEI aHAIIA3A aNTOPUTMEI aHAIIN3a ITOPUTMBI aHAITN3a aNTOPUTMEI aHAIIN3A
Mozenei JIaHHBIX W OICHUBATh | JAHHBIX M OIICHWBATh | JAHHBIX W OICHUBATL | JAHHBIX M OIICHHBATH
MTOKa3aTey KauecTBa | MOKa3aTelH KadyecTBa | IMOKa3aTelld KadecTBa | MOKa3aTeln
MTOCTPOSHHBIX MTOCTPOSHHBIX ITOCTPOEHHBIX KadecTBa
MoJenen MOJIENEHN. MOJIENEN. MIOCTPOEHHBIX
JomyckaroTcst ‘YMeHUs1 0CBOSHBI, HO MOJIeJIeH.
3HAYUTEIIbHbIC JIOIYCKarOTCS CeoOoaHO
OIIUOKH, TIPOSIBIIACTCS | HE3HAYUTEIIbHBIC oIepupyer
HEJ0CTaTOYHOCTD OIITUOKH, HETOYHOCTH, | MPUOOPETCHHBIMU
YMCHHH, 110 PALY 3aTpPyIHCHUS PU YMCHHSMH,
MmoKa3aTeJe, AHATUTHYCCKUX MPUMEHSET UX B
oOyJarormmics oTepanusx, IepeHoce | CHUTYaIHsIX
HCTIBITBIBACT YMEHH Ha HOBEIE, MTOBBIIICHHOM
3HAYNUTEIIHHBIC HECTaHJapTHHIE CJIO’KHOCTH.
3aTpyOHEHUS IPU CUTYAaIHU.
OTIEPHPOBAHNHT
YMEHUSAMU MIPH UX
nepeHoce Ha HOBbIE
CUTYaIUU.
BJIA/IETh: OO0yuarormuiics He | OOyuaromuiics B OOyuaromuiics OO0yuatomuiics B
HaBbikamu HamucaHus | BIaaeeT WK B | HEIOCTATOYHOMN YACTUYHO BIIAJICET: MOJTHOM 00beMe
MPOrPaMMHOTO KO HEOCTaTOYHOU CTCTICHU BIIAJICCT: HABBIKAMHU HANKCAHWS | BIIAJICCT:
OCHOBHBIX CTCITICHU BIIAICET HABBIKAMU HAMUCAHUS | MPOrPAMMHOTO KOja HABBIKAMU
AITOPUTMOB HABBIKAMH HAMMCAHWUS | MPOrPAMMHOTO KOJa OCHOBHBIX HaTIFCaHUs
MaTeMaTHICeCKOM MPOTPaMMHOTO KO/Ia OCHOBHBIX AITOPUTMOB MPOTPaMMHOTO KO/Ia
CTaTHUCTHKH, aHAITN3a OCHOBHBIX ANTOPUTMOB MaTeMaTHICCKOM OCHOBHBIX
Y BU3yaJTU3aIiH aNTOPUTMOB MaTeMaTHIeCKOH CTaTHCTHKH, aHAJIN3a aNTOPUTMOB
JIAHHBIX, & TAKXKE MaTeMaTHIeCKOH CTaTUCTHKH, aHATTN3a 1 BU3yalTH3aIin MaTeMaTHIeCKOH

MAITHHHOTO
o0yueHwUs.

CTaTHCTHKH, aHAITH3a
W BU3YaJIM3aLlUH
JaHHBIX, a TAKXKC
MAaIIHHHOTO
00yUeHHUS.

1 BU3yaITU3aIUH
JAaHHBIX, a TAKXKC
MAaIlIMHHOTI'O
00yUCHUS.
OO0yuaromuiics
HCTIBITHIBAET
3HAYUTEIIbHBIE
3aTpyTHEHUsSI IPU
MPUMEHEHUH HABBIKOB
B HOBBIX CHTYAIIHSX.

JAHHBIX, a TAKXKE
MAaIIuHHOTI'O
o0yueHHS.

HaBbixu ocBO€HBI, HO
JIOITyCKaroTCA
HE3HAUUTENIbHbIE
OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS IPU
AHAITUTHYECKUX
oIeparmsix, mepeHoce
YMEHUH Ha HOBBIE,
HEeCcTaHapTHbIC
CUTYyaLIUU.

CTATHCTHKH, aHAJIN3a
1 BU3YaJIM3aLIH
JaHHBIX, a TAKXKC
MAIHHOIO
00yUeHHUS.
CBo0oHO0
MPUMEHSET
MOJTY4EHHbIC HABBIKH
B CUTYaIHIX
MTOBBIIICHHOHN
CIIO’KHOCTH.

IIkana oueHUBaHUS IPOMEKYTOYHOI aTTeCTAMU: IK3aMeH

[IIxana onieHnBaHus

Onucanue

OTiIu4HO

BrimonHeHs! Bce BUIBI yaeOHOM pabOThI, IPETyCMOTPEHHBIE YICOHBIM
mw1aHoM. CTyJEHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHH,
HABBIKOB TPHUBEICHHBIM B TaONHMIAX TIOKA3aTEeNsIM,
HpI/IO6peTCHHBIMI/I SHAaHUSMHU, YMCHUSIMU, HABbIKAMHU, IPUMCHSACT UX B
CUTYaIMsAX TIOBBIIICHHON CIIO)KHOCTH, HE MCIBITHIBACT 3aTPYAHCHUI

orepupyer
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IIPY AHAJTUTUYECKHUX OIEpalusax, NEpPeHOCe 3HAHWKW M yYMEHUH Ha
HOBBIC, HECTAHAAPTHBIC CUTYALIUH.

Xopomuio

BrimonHeHsI Bce BUBI y4eOHOH paOOTHI, IPEAyCMOTPEHHBIC yIeOHBIM
w1aHoM. CTyZ€HT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUM,
YMEHHUI, HaBBIKOB TPUBEJEHHbIM B TaOMUIaX MOKa3aTeNsIM,
ornepupyer NpuOOpPETEHHBIMU 3HAHUSIMM, YMEHHUSMH, HaBBIKAMH,
IIPUMEHSAECT MX B CHUTyalUsAX MOBBIIIEHHOM CIIOXHOCTH. [Ipu 3TOM
MOTYT OBITh JOMYyIIEHbl HE3HAYUTEIbHBbIE OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS NIPU AHAJUTUYECKUX ONEPALMAX, MEPEHOCE 3HAHUM U
YMEHUI HA HOBBIEC, HECTAHIAPTHBIC CUTYALUU.

Y 10BIETBOPUTEIILHO

BoinonHeHs! Bce BUAbI yueOHOU paboThL, TPe1yCMOTPEHHbIE yUeOHbIM
mwiaHoM. CTyZeHT AEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUU,
YMEHHUI, HaBBIKOB TPUBEJCHHBIM B TaOMUIAX MOKa3aTelsM,
JOMYCKAIOTCS 3HAYUTENIbHBIC OIIMOKH, TPOSBISETCS OTCYTCTBUE
3HAHUW, YMEHHH, HaBBIKOB 10 psAy I[OKazareiei, CTyAeHT
WCIIBITHIBACT 3HAYUTENIbHBbIC 3aTPyJHEHHS] TpU  ONEPUPOBAHUU
3HAHUSIMU M YMEHUSIMHU TIPU UX MIEPEHOCE HA HOBBIE CUTYAIIUH.

HeynosierBopurenbHO

He Bbmonnen oxauH wiam  Oosnee BHUAOB y4yeOHOU  paboTHI,
HPEyCMOTPEHHBIX y4eOHBIM IUIaHOM. CTYIEHT JEMOHCTPHPYET
HOJIHOE OTCYTCTBHE WM HEIOCTaTOYHOE COOTBETCTBHE 3HAHU,
YMEHHH, HABBIKOB IPUBEICHHBIM B TaOJHMIAX IIOKAa3aTellsiM,
JOIYCKAIOTCs 3HAYMTENIbHBIC OIIMOKM, MPOSIBISICTCS OTCYTCTBHE
3HAHW, yMEHUH, HABBIKOB M0 PSJY HOKa3aTelei, CTyICHT He MOXKET
OINIEPUPOBATh 3HAHMUSAMH M YMCHUSMH MPU UX MEPEHOCE Ha HOBBIC

CUTYyallH.

IIkasa oueHUBaHMS MIPOMEKYTOYHON aTTeCTALMM: KypcoBasi padora

HaumenoBanue
KOHTPOJISI PE3yJIbTaTOB
o0yJeHus

[IIxana orieHUBaHUS

Omnucanue

Brinonnenue u 3amura
KypCcOBOi1 pabOThI

OtinnyHO:

KonngectBo HabpaHHBIX
0aJUIOB 32 MOSICHUTENEHYIO
3aIlUCKY U 3aIIUTY pabOoThI
- 9-10.

Xopomio: KoauyectBo
HaOpaHHBIX 0aJIIOB 3a
MOSICHUTEIIbHYIO 3aITUCKY
1 3aIIUTy paboThl — 7-8.

VY 10BIE€TBOPUTEIBHO:
KonnuecTBo HaOpaHHBIX
0aJuIOB 3a MOSICHUTENIBHYIO
3aMHCKY U 3alIUTy paboThI
—5-6.

KonnuecTBo HaOpaHHBIX
0aJIOB 3a MOSICHUTENIBHYIO

3aMUCKY U 3alIUTY pabOThI
—0-4.

Kpurepuu onenuBanus: —
CoOTBETCTBHE TEXHUYECKOMY 3aJJaHHUIO:
3 Gania — IMOJIHOE COOTBETCTBHUE
TEXHUYCCKOMY 3aJ[aHUIO0, BBHITIOJTHCHBI
BCE 3aJJaHUS U3 METOAUYCCKHUX
yKa3aHUI

2 6ajia — MOJHOE COOTBETCTBHE
TEXHUYCCKOMY 3aJaHUI0, BEITIOJIHEHO B
IIOJIABJISIONIEE OOJILITUHCTBO
JOMOJHUTEIBHBIX 3aJaHUN U3
METOANYECKUX YKa3aHUU

1 Gamn — He TOJIHOE COOTBETCTBHE
TEXHUYECKOMY 3aJ]aHUIO0, BHITIOJIHEHA
TOJIBKO YaCTh JOIMOIHUTENBHBIX
3aJaHui

0 6anI0B — HE COOTBETCTBHE
TEXHUYECKOMY 3aJ]aHUI0, HE
BBIIOJIHEHBI TOMIOJHUTEIbHBIE 3a0aHNs




15

WJIX BBIITOJIHEHA TOJIBKO MaJjiad UuX 4acCTb

KavecTBO MOsICHUTEIBHOM 3aIIHCKHU:

3 Oauta — MOSICHUTEITbHAS 3aITHCKa
UMeeT JOrMYHOe, M0CIe10BaTeIbHOe
M3JI0KEHHE MaTepuaa ¢
COOTBETCTBYIOIIUMH BBIBOJAMH U
000CHOBaHHBIMH TIOJIOKECHHUSMHU

2 GaJu1a — MOSICHUTEIIbHAS 3aIUCKa
MMEET TPaMOTHO U3JI0KECHHYIO
TEOPETUYECKYIO TJ1aBy, B HEl
MIPEJICTABICHBI IOCTATOYHO TOAPOOHBIN
aHaJU3 U KpUTHUECKUI pa3oop
MPAKTUIECKOH JIeATEIILHOCTH,
NocJe10BaTeIbHOE U3II0KEHHE
MaTepHalia C COOTBETCTBYIOIIUMHU
BBIBOJIAMHM, OJTHAKO C HE BIIOJIHE
000CHOBAaHHBIMH TIOJIOKECHUSMHU

1 Gann — nosicHUTENbHAS 3aIMCKa
UMEET TEOPETUIECKYIO TIIaBy,
6a3upyercsi Ha IPAaKTUYECKOM
Marepuaie, HO UMeeT TOBEPXHOCTHBIN
aHaJu3, B HEH MpocMaTpUBaeTCA
HETIOCIIEIOBATEIIEHOCTD U3JI0KECHUS
MaTepuaa, peJCTaBIeHbI
HE0OOCHOBAHHBIE MOJTOKEHUS

0 Gann — MosiCHUTENIbHAS 3alKCKa He
MMeeT aHalln3a, He OTBEYaeT
TpeOOBaHUAM, U3TI0KEHHBIM B
METOMYECKUX PEKOMEHIAINSIX
kadenpel. B pabore HeT BBIBOIOB MO0
OHH HOCSIT IEKJIAPaTUBHBINA XapaKTep.

3ammra KypcoBoi pabOThI:

3 Ganna — mpu 3aluTe CTYACHT
MOKa3bIBAET TITyOOKOE 3HAHUE
BOIIPOCOB TE€MBI, CBOOOTHO ONIEpUPYET
JTAaHHBIMU UCCIICJIOBAHUS, BHOCHT
000CHOBaHHBIE MPEATIOKEHUS, JIETKO
OTBEUYAET HA IMOCTABJIICHHBIC BOITPOCHI
2 Oanna — rpu 3alIuTe CTYEHT
MMOKA3bIBAET 3HAHUE BOITPOCOB TEMBI,
OTepUpyeT NaHHBIMH UCCIIEI0BAHUS,
BHOCHT TPEIOKEHUS IO TEME
nccaeaoBaHus, 6€3 0COOBIX
3aTPy/IHEHUM OTBEYAET HA
MOCTABIIEHHBIE BOIPOCHI

1 Gamt — mpu 3aIIUTe CTYJIEHT
MPOSIBIISIET HEYBEPEHHOCTh, MOKA3bIBACT
ciaboe 3HaHHE BOIIPOCOB TEMBI, HE
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9.

BCET/Ia JJaCT MCUYCPITBIBAIOIIHE
apryMEHTHPOBAaHHBIC OTBETHI HA
3aJIaHHBIC BOIIPOCHI

0 GayuIoB — IIpH 3aIIUTE CTYICHT
3aTpyAHAETCS OTBEYaTh Ha
MOCTaBIIEHHBIE BOMPOCHI IO €€ TEME, He
3HAET TCOPUH BOIIPOCA, TIPU OTBETE
JIOTYCKaeT CYIIECTBEHHBIE OLITUOKH.
MakcuManbpHOEe KOIUYECTBO OAIJIOB —

IIkasa oueHUBaHMS TEKYIIEr0 KOHTPOJIA

HaumenoBanwue [Ikana olleHUBaHUS Onucanue
KOHTPOJIS
pe3yabTaToOB
0o0y4eHus
3auteHo: HaOpaHo 2 u 6osee OAIIOB. B kauectBe dopM Tekymiero
He 3auteno: nHaOpano 1 u MeHee | KOHTpOJIA 3HAHWUH CTYIEHTOB
0aJIoB. UCHOJB3YIOTCA  OTYETHl 110
Kputepun oricHHBaHWMS: MPaKTHYECKON paboTe
OO0wmii 6amn npu oneHke | OT4€r 1O  NpaKTUYECKOU
CKJa/bIBaeTCs U3 clieAyommx | paboTe COAEPKUT ONMHCAHUS
roKaszaTesei: psifa MIaroB MO BBITOJIHEHUIO
- oopmiteHrEe pabOThI COOTBETCTBYET | MPAKTHUUECKOU paboTsl
TpeboBanusM — 1 Oa; COI'JIACHO 3aJJaHUIO C
- BCE IYHKTHI 33JIaHUS BBHITIOJIHECHBI B | TIOJPOOHBIM OIMCaHHEM
[IpakTnueckas R . . o
pabota MOJTHOM 00BEMe — 2 Gara; MPOJICIaHHBIX ACUCTBUIA U
- U3JI0KEHHE, OMTUCAHNE W BBIBOJBI TI0 | TTOJTyYEeHHBIMHU
paboTe  TpaMOTHBI ¥  TIONHO | pe3yJbTaTamH. 3ammura
OTHCHIBAIOT COJIepKaHUE | MPaKTUYECKHX paboT (eciu
MPaKTUIEeCKON paboThl — 2 Oana. TpeOyeTcs) OCYIIeCTBIIACTCS
UHAUBUAYATbHO. CTYICHTOM
NIPEOCTaBIIACTCS
0 OpMIIEHHBIH OTUYET.
CTyneHThI, HE BBIMTOJIHUBIITUE
MPaKTUYECKYI0 pabory, K
3alIUTe HE JOMyCKalTCs
Otmnu"no - PabGotra  BbICOKOTO | 3aliuTa TEMBI BKIIOYAET
KauecTBa, YPOBEHb  BBINOJHECHUS | BHIMIOJTHEHUS MPAKTUIECKOTO
OTBEYaeT BCEM TpeOOBaHUSIM, | 3aJaHUS 10 U3YUYCHHOMY
TEOPEeTUYECKOe COJEepKaHUEe Kypca | MaTepuany B ayJAUTOPUU B
KoHTpostbHas OCBOCHO TOJHOCTHIO, 0€3 MpOOEOB, | TEYECHUH OJHOM MapHI.
pabota HE0OXOUMBIE MTPAKTUYECKIE HABBIKU | BUIETHI COCTOAT U3 3a/1a4,

paboTBl C OCBOCHHBIM MAaTEpUAIOM

c(OpMHPOBAHBI, BCE
MpeyCMOTPEHHBIE MPOTrpaMMoOit
o0yueHHS yueOHbIe 3aaHus

BBITIOJIHCHBI, h11%(s10) HCKOTOpPhLIC U3

MO3BOJISIIOIINX OLIEHUTh
copMHpPOBaHHBIE
KomnereHiuu. Ha pemenue
orBoautcs 1.5 yaca.
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BBITTOJIHCHHBIX SaI[aHI/Iﬁ coJcpKart
HE3HAYUTEJIbHEIE OITHOKHU

Xopomo - YpOBEHb BBIIOJIHEHHUS
paboTel  OTBedaeT  OONBIIMHCTBY
OCHOBHBIX TpeOoBaHUii,

TEOPETUYECKOE COJEpKaHUE Kypca
OCBOEHO YaCTMYHO, HO MpOOesbl He
HOCST CYLIECTBEHHOI'O XapakrTepa,
HCO6XOI[I/IMI>I€ MMPAKTUYCCKHUEC HABBIKU
paboThl C OCBOEHHBIM MaTEepHaIOM B

OCHOBHOM chopMUpOBaHbI,
HEKOTOpBIE BU/IbI 3a/laHui
BBIITOJIHEHBI C OITMOKaMH.

Y 10BIETBOPUTEINBHO -

Teopernueckoe conaepkaHue Kypca
OCBOCHO 4YacTUYHO, HEOOXOIUMbIE
MIPAKTUYECKHE HAaBBIKM pPadOTHl HE
c(hOpMHUPOBaHHI, OOJIBIIMHCTBO
IIPEyCMOTPEHHBIX IIporpaMMon
3aJlaHuil  HE  BBIIOJIHEHO; IIpU
JIOTIOJIHUTENBHON ~ CaMOCTOATEIbHON
pabore HaJx MarepuaioM Kypca
BO3MOXXHO  IIOBBIIIEHWE KayecTBa
BBINOJIHEHHS] YU€OHbIX 3aJaHUH.

HeynonerBopurensHo -
Teopetnueckoe coxaepkaHue Kypca
HE OCBOCHO, HEOOXOIMMEIE
NPAaKTUYECKHE HaBbIKM pPa0bOTHI HE
c(OpMHUPOBAHbI, MPEAYCMOTPEHHbBIE
IIPOrpaMMOi 3a/1aHUsI HE BBIIIOJIHEHbI

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Tunoeoe 3a0anue «lIpakmuueckan paboma 1»

3ananue 1: Hanmummre Python-ckpunt ans 3arpy3ku nanHbix u3 CSV-¢aiina, BeInonHHUTe
0a30ByI0 CTAaTHCTUYECKYIO MNpenoOpaboTKy (CpeaHHe, MeIuaHbl, CTaHJapTHbIE OTKIOHEHHUs) U
BBIBEJIUTE OCHOBHBIC XapPAKTEPUCTUKHU JTaHHBIX.

3ananue 2: Ha ocHoBe cityuaiiHON BBHIOOPKH JAaHHBIX, pacCUUTaiiTe BEIOOPOYHOE CpeHee U
JIUCIIepCcuio. 3aTeM co3aaiiTe rpaduK TUCTOrPaMMbl pacipeieNIeHUs JaHHbIX.

Tunoeoe 3aoanue «Ilpakmuueckasa paboma 2»

3ananue 1. Ucnonb3ys 6ubnuoreky Pandas, 3arpy3ure nantusie o npogaxax u3 Excel-gaiina.
BemonxuTe ¢QuibTpaiuio, COPTUPOBKY U TPYNIHPOBKY AAHHBIX, @ 3aT€M BBIBEIUTE CBOJHYIO
CTaTUCTHKY.

3amanme 2. 3arpy3ure HaOOp JaHHBIX O maccaxupax Twuranmka. [IpoBemure
NpeBapUTENbHYI0 OYUCTKY (yJaJIeHHe NPOIMYIIEHHBIX 3HAYeHNH) U BU3yaIM3aIuio (THCTOIPaMMBbl
BO3pACTOB, CTOJIOUATAsI TUarpaMMa KJIaccoB).
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Tunoesoe 3a0anue «Ilpakmuueckasn paboma 3»

3ananue 1. Paccuuraiite KOppeasuuio Mexay AByMs NEpeMEHHBIMU M3 Habopa JaHHBIX U
BU3YaIM3UPYHTE UX B3aUMOCBS3b C MIOMOLIBIO AHArpaMMbl PACCEsSHUS.

3aganue 2. Hamumumrte Python-ckpunthl ais peanu3anuu JIOTHCTHUECKOM perpeccuu u
MeTOoJla ONMOpHBIX BeKTOpoB. Mcmonb3yiite Oubimorexku NumPy u Scikit-learn. Ilpotectupyiite
MO/JIeJIM Ha HaOOpe JaHHBIX U BBIBEIUTE METPUKHU Kilaccu(uKauu (TOYHOCTb, HOJIHOTA, F1-Mepa).

Tunoeoe 3a0anue «lIpakmuueckan paboma 4»

3amanne 1. [Ipumenute meron k-cpegHux mis knactepuszanuu JaHHBIX. OIEHUTE YUCIIO
ONTUMAJIBHBIX KJIACTEPOB € IOMOIIBIO "MeTO/a JOKTA" U BU3yaTU3UPYyITE NOTyUYEHHbIE KJIacTephl.

3ananne 2. CpaBHHTE Pe3yibTaThl KIACTEPH3AINH, TOTYYCHHBIE METOAAMHU K-CpemHHX M
UepapXuUuecKkol  kiactepusanuu. Busyanusupyiite  AeHApoOrpaMMy JUIsl  MepapXU4YecKou
KJIaCTepH3aLny.

Tunoeoe 3aoanue «llpakmuueckaa paboma 5»
3apanue 1. [IpuMenute mMeTo] riiaBHbIX KOMIOHEHT U t-SNE 1711 CHUXKEHUs pa3MEepHOCTU
JaHHBIX. Buszyanusupyiite 1aHHbIe B HOBOM MPOCTPAHCTBE U CPABHUTE PE3yJIbTAThl METOJIOB.

Tunosoe 3a0anue «Ilpakmuueckaa paboma 6y
3aganue. [lpumeHnTe Kpocc-BaIMIanMIO A OLEHKM KadecTBa Monenu. Paccumtaiite
pa3IMYHbIC METPUKH KIacCH(PUKAIIUN/PETPEeCCUU I Pa3HBIX MOJIENICH U CPAaBHUTE UX PE3yJIbTaTHI.

Tunoesoe 3a0anue Kk KOHmpoavHou pavome 1.

Temvl: Beedenue 6 unmeniekmyanvHoli amanu3 OaumHulx, OCHOB8bI MamemMamuyecKkoll
CMamucmuxy 011 AHAIU3A OAHHBIX

1. Onumure posib MHTEIJIEKTYalIbHOTO aHallu3a JaHHBIX B COBPEMEHHOM MHpE U MPUBEANUTE
MPUMEPBI €r0 MPAKTHIECKOTO IPUMEHEHHSI.

2. PaccuuTaiiTe cpenHee, MEAMaHy U CTaHIAPTHOE OTKIIOHEHHE JJIsl TaHHOTO Habopa NaHHBIX:
[12, 15, 18, 20, 25, 30]. Busyanusupyiite pacrnpeesieHie JaHHBIX C TOMOIIBIO THCTOIPAMMBI.

Tunoeoe 3a0anue Kk KOHMpPOALHOU padome 2.

Temvi: 3nakomcmeo ¢ cpedotl u uncmpymenmamu 0 ananuza oannvlx, OcHosvl pabomsl ¢
OaHHBLIMU: 3a2PY3Ka, npedoopabomKa, 8U3yaIu3ayus

1. 3arpy3ute mannbie o moroje u3 CSV-daiina B Pandas DataFrame. Ouncture nanHbsie oT
JyOTMKATOB U MPOIYIIEHHBIX 3HAYCHUM.

2. Buzyanusupyiite cpeiHIO0 TeMIepaTypy HO MecsillaM B BHUE JIMHEHHOro rpaduka.
Jo6aBbTe moAnucH oceid M JereHay.

Tunoesoe 3a0anue Kk KOHMpPoOALHOU padome 3.

Temvl: [lpumenenue cmamucmuyeckux Mmemooo8 K ananuzy Oanuwlx, Kiaccugpurxayus
OQHHBIX. TOCUCTUYECKAS pecpecCusi U MemooO ONOPHLIX 6EKMOPO8

1. PaccunTaiite K03(hQUIUEHT KOPPENSAIUN MEXTY IBYMS TIEPEMEHHBIMU B HA0OpE JTaHHBIX.
OrneHnTe ero CUITy U HalpaBJICHUE CBSI3H.

2. Hcnonp3ys OuOmmoreky Scikit-learn, o0yunte MoJIenu JOTHCTUYECKOW PErpeccud W
METO/Ia OTIOPHBIX BEKTOPOB Ha Habope maHHBIX. OIEHHTE TOYHOCTH KJIaCCU(DUKAIMH JUIS KaxI0h
MO/IEJIH.

Tunoesoe 3a0anue kK KOHmpoALHOU pabome 4.
Temvr: Knaccuguxayus oaumnvix: memoovl Oepesves pewieHull, Peepeccuonnviti ananus:
JIUHEUHAs U NOIUHOMUANbHASL pecpeccus
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1. IToctpoiiTe pemiaroliee AepeBo st Habopa JaHHBIX O MPEAMETaX U UX XapaKTePUCTUKAX.
Busyanuzupyiite nmosyuyeHHOE 1€peBO U MPOaHAIU3UPYHTE MOTyYeHHbIE pa30UeHHUS.

2. C ucnonp30BaHUMEM [aHHBIX O TMpoJa)xax aBTOMOOWIIEH, IMOCTPONTE JIMHEWHYI0 H
HOJMHOMHAIIBHYIO PETPECCUH JUIS MIPOTHO3UPOBAHUS CTOUMOCTH aBTOMOOWIIA. OLleHUTe TOUHOCTh
Mojiesieil U BbIOEpUTE HaWTyUlIyIO.

7.3.2 TlpomexyToyHasi aTTECTAIUs

Tunoeoe 3a0anue na Kypcogyrw paoomy

Pazpabotare cucteMy TEXHHMUYECKOTO 3pEHUs Ha TEXHOJOTHYECKUH OOBEKT, ONMHCAHHBIA B
BapHaHTe.

Coneprxanue pabOThI:

Beenenue

1. AHanu3 ¥ mocTaHOBKa 3aJ1aui, pa3paboTKa TEXHUYECKOT'0 3a/1aHUs Ha CUCTEMY

2. Pa3paboTka cxembl yCTAaHOBKH U BIOOP 000pyJ0BaHUS

3. Pa3zpaboTka anropurMa paboThl CHCTEMBI

4. PazpaboTka Kofa mporpamMmmbl

5. Pe3ynbpTarhl TECTUPOBAHUS

3aKiroueHne

Bonpocut k 3auume Kypcoeoii pabomut

1. Kakumu xapakTepuCTHKaMH JOJKHA 00J1a1aTh CHCTEMa TEXHUYECKOTO 3PSHUS IS TIK-7
YCHEIIHOTO peuIeHus 3a1auu’?

2. Kakne TtexHudyeckne TpeOOBaHUS K CHCTEME ObUTH ONPE/ICIICHBI B TEXHHYESCKOM [IK-7
3agaHun’?

3. Kakwue crierudukanuy o00pyI0BaHUS UCTIOIB3YIOTCS JIJISl CHCTEMbI TEXHHYECKOTO [IK-7
3peHus?

4. Kakue ¢akTopsl OKpy>Karoieil cpeibl MOTYT MOBIUATH HA pabOTy CHCTEMBI? [TK-7
5. Kakoii Meron o0paboTKH M300pa)Ke€HHI HCIONIb3YeTCs AJI aHaliu3a JaHHBIX C IK-7
KaMep M JIaTYUKOB?

6. Kakue anroputmbl 00pabOTKH M300pa’keHUI OBLIM MPUMEHEHBI JUISl peIIeHUs [K-7
3amaun’?

7. Kakum o00pazoM MPOUCXOAUT HHTETpanus OO0OpYyIOBaHUS U MPOrPAMMHOTO TIK-7
o0ecrnieyeHus B cucteme?

8. Kakue TexHoNOrNM nepeaavu JaHHBIX MCIIONB3YIOTCS IS TIEpeaun pe3yIbTaToB TIK-7
00paboTku?

9. Kak o0ecneunBaercss HaJIeKHOCTh W 0€30MacCHOCTh PabOTBI  CHCTEMBI TIK-7
TEXHUUYECKOT0 3peHHsI?

10. Kakue TecThl U UCTIBITAaHUS IPOBOAMIINCH ISl IPOBEPKU PAOOTHI CUCTEMBI? [K-7
11. KakoBbI NOTy4eHHBIE PE3YyJIbTaThl TECTUPOBAHUS CUCTEMBI? [TK-7
12. Kakum o6pa3om cuctema o0padaTbIBaeT CUTYyaIMH, KOTJaa OOHAPYKEHBI ONTHOKH [IK-7
WJIM HECOOTBETCTBUS?

Bonpocwt k sxzameny

1. Kakue OCHOBHbIE 33/1a4U peUIaeT HHTEIJIEKTyaJIbHbIM aHaJIu3 JaHHbIX? IK-7
2. Uto Takoe npeno0opaboTka JaHHBIX U KAKWE TAIlbl BKIOYAST? [1K-7
3. Kakue ocHOBHBIE METO/IbI BU3YAIM3alUH JJAHHBIX BBl 3HAaeTE? [1K-7
4. Yem oTnmyaetcs cpeHss apupMeTHIecKasi OT MeIUaHBI? [1K-7
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5. Yto Takoe AMcIepcHs U 3a4€M OHA UCIOJIb3yeTCs ? IK-7
6. Kakne MareMaTuueckie CTAaTUCTHKU IIOMOTAIOT OMKCATh JaHHbIE? ITK-7
7. Kak M0oxHO 3arpy3uth qanHbie B Python ¢ ucnons3oBanuem o6nbaunoreku Pandas? | T1K-7
8. UTo Takoe KOppesIiMs U KAaKOBBI €€ THIIbI? ITK-7
9. Jly1s1 yero ucnogb3yercs MeTo k-cpefHMX B KIIaCTEpHOM aHaju3e? I1K-7
10. Kakoii MeTOoJ1 KCTIONIb3YETC S ISl CHIDKCHHS Pa3MEPHOCTH JTAHHBIX ? IK-7
11. KakoBa 11eJ1b KpOCC-BaJIMAAIIMU TIPH OLIEHKE MOJIeIeH ? [1K-7
12. Kakue MEeTpHKH HCIIOJIB3YIOTCSI JUISI OIICHKHU KadecTBa Mojiene kinaccudukaruu? | [TK-7
13. YUro Takoe pemaroniee 1epeBo U KaK OHO CTPOUTCS? [1K-7
14. KakoBa OCHOBHasl HJiesl IOTUCTHYECKOU perpeccun? I1K-7
15. Kakue 3Tansl BKJIIOYAET MPOLECC PETPECCUOHHOr0 aHaIn3a? [1K-7
16. Uro Takoe nepeodyyeHne U Kak ero u30exarh? I1K-7
17. Kakue mraru He0OX0IMMBI JIJIs1 KITACTepU3aIliH JaHHBIX METOI0M Hepapxudeckoit | [1K-7
KJacTepusanun’?

18. Yo Takoe METO OTIOPHBIX BEKTOPOB U B UEM 3aKJIIOYACTCS €T0 MPHHIINT? IK-7
19. Kakum o6pa3oM ocyIiecTBIsIeTCsl peaABapuTeabHas oopadoTka nanueix nepen | [MK-7
KJIacCU(PUKAIMECH?

20. Kakue MeTO/IbI MPUMEHSIFOTCS JIJIsl OLIGHKH BAKHOCTH MTPU3HAKOB B MOJIEIISIX ? I1K-7
21. Yo Takoe meTpuka F1-mepa u 1y1st 4ero oHa UCIOJIb3yeTCs? I1K-7
22. Kakre OCHOBHBIC IIIaTH BKJIFOYAET MPOIIECC aHAIM3a IAHHBIX ? I1K-7
23. Kakue Tunsl rpadMKOB MOAXOAT AJIsl BU3YAIHM3AIMH KaTeropuanbabix qaHubeix? | [IK-7
24. Kakue TUIBI pacrpeie]icHUi Bbl 3HaCTE M KaK OHH BBITJISIAT? T1IK-7
25. Kakue MeTopl CHIKEHUSI pa3MEPHOCTH JaHHBIX TOMOTAIOT COXpaHUTh BaxkHbie | [TK-7
XapaKTEPUCTUKHU?

26. UTo Takoe p-3HAYCHHE B KOHTEKCTE CTATHCTUYCCKOTO aHajm3a’? I1K-7
27. Kakue 3Tansl BKIIOYAET MPOIECC MOCTPOSHHUS PENIAOIIETo AepeBa? I1K-7
28. Kakue mapaMeTpsl BIUSIOT Ha 0000IIAI0NIYI0 CTIOCOOHOCTh MOJIEITN? ITK-7
29. Kakoli anropuTM HCHONB3yeTCs Ui ompeaeneHus ontumansHoro umcna | [IK-7
KJIacTepoB B MeTojie k-cpenHux?

30. Kakue oCHOBHBIE dTalbl BKIIOUAET MPOIlecC KIacCUBUKALUU JAHHBIX? I1K-7
31. Kak MO>KHO OIICHHTH Ka4eCTBO KJacTepHu3anuu 0e3 3apaHee N3BECTHBIX METOK? IK-7
32. Yro takoe KodpPHUIMEHT eTepMUHauu R*2 B perpeccHOHHOM aHamn3e? ITK-7
33. Kakume wMeTpukd KadecTBa WCIONB3YIOTCA M oOueHku pe3ynpratoB | [IK-7
KJIaCTepU3ALNH?

34. Kak BpIOpaTh HAWIYYIIYIO MOJETh KiIaccupukamum ¢ moMorniplo kpocc- | ITK-7
BaJIMaun?

35. Uto Takoe runeprnapamMeTpbl MOAEIH M KaK OHH BIUSIOT Ha e€ 00ydyeHue? ITK-7
36. Kakx M0xHO 00paboTaTh BEIOPOCH B JIAHHBIX TIEPe]T aHATU30M ? ITK-7
37. Kakue metoapl MOKHO HCIONB30BaTh Al O00pbObl ¢ HecOamancupoBanHbiMH | [TK-7
KJIacCcaMU B KJaccuuKaIm?

38. UTo Takoe MyJIbTHKOJUIMHEAPHOCTh B PETPECCHOHHOM aHam3e? I1K-7
39. Kakue nmpo01eMbl MOTYT BOSHUKHYTB ITPH MEPEOOYyUCSHUH MOJCITH? I1K-7
40. Yro takoe PCA 1 Kak OH HCHIOJIB3YETCs JUIsl CHU)KEHUS] pa3MEPHOCTH TAHHBIX ? ITK-7
41. Kakue miary BKIJIIOYAeT Mpollecc MPUMEHEHHS alropuTMa KiacTepusaiuu’? I1K-7
42. Yto Takoe confusion matrix U Kakhue METPUKH MOTYT ObITh BhIuucCieHBI Ha € | [1K-7
OCHOBE?

43. KakuM o0Opa3oM MOKHO HACTPOWTH MapameTpsl pemarormiero naepesa, uroosr | [TK-7
n30exarh nepeoOyueHus?

44, Kakue METOIbI MCIIOIB3YIOTCS IS 3alOJHEHUs MpONyIIeHHbIX 3HadeHud B | [1K-7

JaHHBIX ?
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45. Yo takoe ROC-kpuBas U Kakie METPUKU MOYKHO MOJIYYHUTh Ha €€ OCHOBE? IK-7
46. Kakue Tumbl 3a1a4 K1accu(bUKaIMU Bbl 3HaeTe? [1K-7
47. Ytro Takoe BBICOKAs AMCIEPCHs] MOJEIM M Kakue MOryT ObITh npuuuHbl e€ | [1K-7
BO3HUKHOBEHHUS?

48. Kakuie MeTo/1bl BU3yaJIM3allid MOTYT [MOMOYb IOHATh CTPYKTYPY KJIacTepoB? I1K-7
49. Kakoil anropuT™M HCHOIB3yeTCS s ONpPENCNICHUs OonTuMaibHOoro uymcia | [1K-7
KJIACTEPOB B HEPAPXUUYECKOM Ki1acTepU3aIiu?

50. Kakme MeToapl MOTYT HCIIOJIB30BAaThCS I co3maHus aHcamOned momeneit | [TK-7

Kkiaccudukanuu?




