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1 ]_Ie.ﬂl/l, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

L]envio n3ydenns AMcUUIUIMHBL "VHTENIeKTyalbHbIN aHAIU3 JaHHBIX" COCTOUT B Pa3BUTHH Y
CTYJECHTOB NPEACTABICHUS O METOAAaX OOpaOOTKM, XpaHEHHs M IPEJCTABICHUs JAaHHBIX, 00 HX
CTPYKTYpPH3alllH, BBISIBICHUN T€HACHUMH. 3yuyaroTcst anropuT™Mbl MaTeMaTH4ECKOM CTATUCTHKYU U
KJIACCUYECKOT0 MAIIMHHOIO OOYy4YeHHMs W HUX MPUMEHEHHE B HHTEJUIEKTyaJbHBIX CHCTEMax B
HPOMBIIIJICHHOCTH.

3adauu uzyuenus OUCYUNIUHDL:

® O3HAKOMJICHHE CTYACHTOB C 3aJlayaMy, NPUHLMIIAMH, METOJaMHM M MOJIXOAAMHU
00pabOTKHU TaHHBIX;

e TpHOOpETEeHUE TEOPETUUCCKIX 3HAHUHN, MPAKTHYECKIX YMEHHI M HABBIKOB B 00JIACTH
UCCIIEIOBaHMs 33Jad aHalu3a JaHHbIX M MX pELICHUs MEeTOJaMHu
o0y4eHusl.

OOyuenne mno aucuuiuinHe «VIHTeIeKTyalbHBI aHAIU3 JAHHBIX» HANpPaBICHO Ha

MalllMHHOI'O

(dbopMUpOBaHUE y 00YUAFOIIUXCS CICAYIOIIUX KOMITETCHITUH:

Koa v HaumeHoBaHue
KOMIIeTeHII NI

HNHaukaTopsl 10CTHAKEHUS
KOMIIeTeHIINHU

HanmeHoBanue noxkasareis
OLICHUBAHUSA

IK-8. Criocoben
pa3pabaTbIBaTh U NIPUMEHSATh
METO/BI HCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO
00y4eHus Ui peleHus
npodecCHOHATBHBIX 3aa4

HIIK-8.1 Beibupaetr MeToas! 1
WHCTPYMEHTAIIbHBIE CPE/ICTBA
HCKYCCTBEHHOT'O MHTEJJIEKTa
Y MAIIMHHOTO O0y4YeHus st
pelieHus 3a/1a4 B
3aBUCHUMOCTH OT
0coOeHHOCTEH nMpoOIeMHON U
MpeIMeTHOM obnacTeit
HIIK-8.2 Onpenensier
METPHKH OLIEHKH PE3YJIbTAaTOB
MOJIETTUPOBAHUS U KPUTEPUU
KauecTBa MOCTPOEHHBIX
Moeen

NIIK-8.3 ITpuHnMaet yuacTtue
B OIICHKE, BBIOOPE U NP
HE00X0IMMOCTH pazpaboTKe
METOJI0B UCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIIMHHOTO
oOyueHus

3HaThb:

MeTtop1 MaTeMaTHYECKOM
CTATUCTHUKH U aHaJIN3a
JaHHBIX I CO3IaHMs
MOJCJICH CHCTEM
MCKYCCTBEHHOT'O MHTEJIJIEKTa
JUTSL peTIeHUs
npodecCHOHaNBHBIX 3a7a4
YMmeTh:

Bri6upats 1 npuMeHsTh
AJTOPUTMBI aHAJIN3a IAHHBIX
1 OIICHUBATh ITOKA3aTeIn
KauecTBa MOCTPOCHHBIX
Mojeaen

Baagernb:

HaBrikamu HanvcaHus
MIPOTrPaMMHOTO KOja
OCHOBHBIX aITOPUTMOB
MaTeMaTUIeCKOM CTaTUCTUKH,
aHaJu3a U BU3yaJln3aluu
JIaHHEIX, a TAK)KEe MaITHHHOIO
o0y4JeHus

2 MecTO TMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

I[I/ICHI/IHJ'II/IHa OTHOCUTCA K YacCTu,

oTHomIeHui 6moka b1 «lucuunauas! (MOIYTN)».
JlucuuIuinHa HETMOCPEICTBEHHO CBsI3aHA CO CIICAYIONIMMH TUCITUIUIMHAMHA M TPAKTUKAMH

OOITI:

dbopMupyeMoOil y9acTHHKaMH 0Opa30BaTEIIBHBIX

ABTOMaTH3UPOBAHHBIE CUCTEMbI KOHTPOJIS U YIIPaBJICHUS paO3IEKTPOHHBIMU CPEACTBAMH;




Nudopmanmnonnas 6€30macHOCTb,
NudopmanoHHbIe TEXHOIOTHH;

Koauposanue u mmdpoBanrne nHGopMaIuu B paauo31eKTPOHHBIX CHCTEMAX;

KomnerotrepHoe 3penue;

OOBbEeKTHO-OPUEHTHPOBAHHOE TPOrPAMMHUPOBAHUE;

OCHOBBI QJITOPUTMHU3ALUYU U IPOTPAMMUPOBAHMUS,
YucneHHsle METOBI B JIEKTPOHHON TEXHUKE.

3 CTpyKTypa M cojep:KaHHe TUCHUTLTHHBI

OO01mast TpyJ0€MKOCTh JUCHIHUIUIHHBI COCTaBIsAeT 3 3aueTHbIe enuHuIbl (108 vacos).

3.1 Buabl yueOHoii paboThl U TPYA0EMKOCTH

Ne CemecTtp
n/ Bux yueoHoii padoTnl Kosmecrso
y p 4acoB 10
1|
1 AyIMTOpPHBIE 3aHATHS o4 54
B ToMm uncne:
1.1 | Jlexuun 18 18
1.2 | CeMuHapcKkue/mIpakKTUIECKUE 3aHSTHSI 36 36
2 CamocTosiTejibHas padoTa 54 54
B ToM uncne:
2.1 | IloaroroBka OTY4ETOB MO MPAKTHYECKUM paboTam 24 24
2.2 | PaboTa ¢ KOHCIIEKTOM JIEKIIAI 16 16
2.3 | IloxroroBka k qud.3auéry 14 14
3 IIpome:xxyTouHasi aTTecTanusi
3auet/nud.3auer/sK3aMeH Jud.3aueT
Hroro 108 108
3.2 TemaTnueckuii NJIaH U3yYeHUS TUCHHUMINHBI
TpyroeMkocTsb, yac
AyautopHasi pa6oTa =
=
= 1 = o)
) (] — o
Ne Pasennl/TemMbl o s B = S| 3«
— = 5 =l a8 § 9 @ [ g
n/n JHCHHITHHBI 8 =t 2CE 22| 22| 88
2] < g E R s 3 SEEe) = S
) E Ll & & E B o =
= =z 3 % X K S
= 3 9 Q 29 =
O O < = =
O E = = O
1 | Pa3gen 1. 24 6 12 0 0 6
Tema 1. BBenenue B
1.1 | uHTEeNNEeKTyaNbHbIA aHATH3 TaHHBIX: 2 4 2
OCHOBHBIC ITOHSTHUS U METOJIOJIOTHSI
12 Tema 2. OcHOBEI MaTEeMaTHYECKOU 2 4 5
" | CTAaTUCTUKH TSl aHATIN3a JaHHBIX
Tema 3. OCHOBBI MAIITHHOT'O
1.3 | oOy4eHHUs: TUTIBI 33]1a4 U OCHOBHEIC 2 4 2
IOJIXO/IBI.
2 | Paznen 2. 56 8 16 0 0 32




21 Tema 1. OOy4eHHe ¢ yUUTEIEM: 2 4 8
"~ | 3agava Ki1accuUKAIMKU U METOJIBL.
29 Tema 2. OOyueHue ¢ yuurenaem: 2 4 8
3a7iaya perpeccuy U METOIbl.
23 Tema 3. OOyuenue 6e3 yuurens: 2 4 8
" | xmacTepu3anus ¥ METOJIBL.
Tema 4. OOyuenue 6e3 yuuTens:
2.4 | CHIDKEHHE Pa3MEPHOCTH U aHAJIN3 2 4 8
JAHHBIX.
3 | Pa3gen3 28 4 8 0 0 16
Tema 1. Ouenka mozeneit u
3.1 | nepeoOyueHue: METOIbI Kpocc- 2 4 8
BAJIMIAIIMH M PETYISIPU3ALINH.
Tema 2. [Ipumenenue
3.2 | MHTEJUIEKTYaJIbHOTO aHaJIN3a TaHHBIX 2 4 8
B pPEAJIbHBIX MPOEKTAX.
Hroro | 108 18 36 0 0 54

3.3Coaepxanue TUCHUNINHBI

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

[Ipu3BaH 03HAKOMUTH C OCHOBAaMHU MHTEJUIEKTYaJIbHOTO aHAIN3a JaHHBIX. B maHHOM pasjaerne
paccMaTpuBaIOTCs KJIFOYEBBIC MOHSATUS M METOJIOJIOTHSA, CBSI3aHHBIE C 3TOM 00macThio. OCHOBHOE
BHUMAaHHE YACISICTCS TUIIAM JaHHBIX, METOJIaM UX MOJIyYeHUS, XpaHEHUs, COPTUPOBKH | T.11. Pa3nen
TaKkKe BKIIOYAeT B ce0s BBEACHHE B WHTEIUICKTYalbHBIM aHAIW3 JaHHBIX, OOCYXKICHHE OCHOB
KJIACCUYECKOW MaTeMaTUUeCKOW CTaTUCTUKH, HEOOXOIUMBIX JUIsl aHAJIW3a TAaHHBIX, U 03HAKOMJICHHE
C OCHOBHBIMH THUTIAMU 33/1a4 U MOJXO0JAaMH B MAITUHHOM OOYYEHHUHU.

Pazoen 2. Obyuenue c yuumenem u o6e3 yuumens.

B paznene mpuBoasTCsS MOAPOOHOCTH OOyuYeHUS MOJeNel, Ha OCHOBEe (POpMATHpPOBAHHBIX
JaHHBIX. 3JeCh MOAPOOHO HCCIENYIOTCS METOJbl OOy4YeHHs C Y4YuTelleM, Takhe Kak 3aJadu
KInaccupuKauu U perpeccud. Takke ocBemiaercss obydeHue Oe3 yduTens, BKIIOYas METOIbI
KJIACTEPU3AIINH JIJIS1 BBISIBJICHUS TATTEPHOB U CTPYKTYP B JAHHBIX. METOIbI paCCMAaTPUBAIOTCS KaK C
KJIACCUYECKOW TOYKM 3PEHUsI MAaTEeMaTH4YECKON CTATUCTUKH, TaK MU C TOUYKH 3PEHHS] COBPEMEHHBIX
OCHOB MAIIMHHOTO O0yYEHHSI.

Pazoen 3. HumennekmyaivbHolil AHAIU3 OAHHBIX 8 PEAIbHBIX 3A0a4aXx.

VYriybnsercss B IpakTHUECKOe MPUMEHEHHE aHAJIN3a JaHHBIX. 3J1€Ch 00CYkKAAI0TCS METOIbI
OIICHKH MOJIeJIeH U MpeooJeHe POoOIeMbl IEpe0OyIeHHS C TTIOMOIIBIO0 TEXHUK KPOCC-BaUIAINH
U peryisipusanud. Takxke akIeHT JAeslaeTcs Ha TOM, KaK MHTEJUICKTyJIbHBIA aHAJIN3 JJAHHBIX HAXOIUT
CBO€ TNPUMEHEHHE B peaJbHBIX MPOEKTAX, BKIKOYAs 33Jaud CHIXKEHHUS Pa3MEPHOCTH, aHaIu3a
JIAHHBIX U W3BJICUCHHS MPAKTUIECKUX BBIBOJIOB U3 OOIBIINX 00bEMOB HH(POPMAIIHH.

3.4 TemaTuka CeMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1 CeMuHapCcKue/IPAKTUICCKUE 3aHATHUS

Cemunap 1. BBenenue B HHTEIUIEKTyalIbHBIA aHATIN3 TaHHBIX: OCHOBHBIE KOHLICIIMU U LIEIH
aHajIn3a JaHHBIX; POJIb UHTCIUICKTYaJIbHOI'O aHAJIM3a JaHHBIX B COBPEMCHHOM MHPE;

Cemunap 2. OCHOBBI MATEMaTHUECKOM CTATUCTHKY JUIS aHAJIN3a JAHHBIX

CemuHap 3. 3HaKOMCTBO € CpPeI0il U HHCTPYMEHTaMHU JUIsl aHaJIu3a JaHHbIX.

Cemunap 4. OcHOBBI paOOTHI C JaHHBIMU: 3arpy3Ka, IpeaoopadboTka, BU3yalnu3aus.



Cemunap 5. [IpuMeHeHue cTaTUCTUYECKUX METOJIOB K aHAJIM3Y JAAHHBIX: paclpeeseHus,
KOPPEJISALIIH.

Cemunap 6-7. Kiaccudukanusi TaHHBIX: JIOTHCTHYECKAsE PETPECCHS U METOJI OMTOPHBIX
BEKTOPOB.

Cemunap 8. Knaccuduxarus JaHHBIX: METOBI IEPEBHEB PEIICHUIA.

Cemunap 9-10. PerpeccuonHblii aHaJIN3: IMHENHAS U [TOJIMHOMHUAJIbHASL PETPECCHSL.

Cemunap 11. KnacrepHblii aHalIu3: METOJIbI M1 UHTEPIIPETALIMS PE3YIbTATOB.

Cemunap 12-13. Metons! knactepuzannu: k-cpeiHux, nepapxudeckas KiacTepusanus u
Ipyrue

Cemunap 14-15. CHmKeHHE pa3MEepHOCTH JaHHBIX: METOJI TJIaBHBIX KOMIIOHEHT U t-SNE.

CemuHap 16. MeToabl OLIEHKH MOJIEIEN: KpOCcC-BaIuaalvsl, METPUKH KauecTBa.

Cemunap 17-18. IlpakTuueckoe npuMeHEHUE UHTEIUIEKTYaIbHOTO aHAIN3a JaHHBIX

3.4.2 JlaGopaTopHbIe 3aHATHUS
He npenycmorpensl

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)
He npenycmorpensr

4 Y4yeOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0ecnieueHne

4.1 HopmatuBHbie 10KyMeHTbI 1 OCThbI

He npenycmotpenst

4.2 OcHoBHasl JINTepaTypa

1. Koanwo, JI. I1. ITocTpoenue cucrem MamuHHOro o0yuenus Ha si3pike Python / JI. I1. Koanbo,
B. Puuapr ; nepeBon ¢ anrmmiickoro A. A. CnuakuH. — 2-¢ m31. — Mocksa : IMK Ilpecc, 2016. —
302 c. — ISBN 978-5-97060-330-7. — TekcT : 3neKTpoHHbIH // JIaHb : 37eKTpOHHO-OMOIMOTeUHAs
cucrema. — URL.: https://e.lanbook.com/book/82818

2. Mupkun, b. I'. Benenue B aHanu3 JaHHBIX: y4eOHMK M mpakTukyM / b. I'. Mupkun. —
Mockga : M3natensctBo FOpaiit, 2023. — 174 ¢. — (Bsicmee oopazoBanune). — ISBN 978-5-9916-
5009-0. — Tekct : oanekrpoHHbld // OOpazoBarenbHas minatgopma IOpaiit [caiT]. —
URL.: https://urait.ru/bcode/511121

3. Mxwurapsn, B.C. Ananu3 ganHbIx: y4eOHUK s By30B / B. C. Mxurapsa [u ap.]; nmoxg
penakmueir B. C. Mxurapssaa. — Mocksa: M3garensctBo IOpaiit, 2023. — 490 ¢. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-00616-2. — Tekct: »nexTpoHHbli // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511020

4.3 lonoJHUTEIbHAS JUTEPaTypa

1. Pamka, C. Python u mammHHOe o0yueHHe: KpaifHe He00X0IMMOe MTOCOOHEe 10 HOBEHIIeH
IpeJcKa3aTeIbHON aHAIUTHKE, 00s3aTenbHOe A Oosee MIyOOKOro MOHMMAaHHUS METOAOJIOIHU
MamuHHOTrO o0yueHwus : pykoBoactBo / C. Pamika ; mepeBoz ¢ anrimiickoro A. B. JloryHoBa. —
Mocksa : JIMK Ilpecc, 2017. — 418 c¢. — ISBN 978-5-97060-409-0. — TexcT : 35eKTpOHHBIH //
Jlans : anexTpoHHO-OnOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/100905



2. AHanM3 HayYHO-TEXHUYECKHUX JaHHBIX U PE3YJIbTATOB HCCIICAOBAHUIN: yUeOHHK /1715 BY30B /
A. H. Acayn, E. U. Pribuos, I'. ®. lllepbuna, M. A. Acayn. — MockBa: M3narensctBo Opaiit,
2023. — 240 c. — (Bwicmiee oopazoBanne). — ISBN 978-5-534-15448-1. — TekcT: 31MeKTPOHHBIN
// ObpazoBarenbHast wiatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/520339

3. Moiizec, b.b. Craructuueckue MeETOIbI KOHTpPOJII KadecTBa ©  00paboTka
OKCIIEPUMEHTATIBHBIX JAaHHBIX: ydeOHoe mocobue st By30B/ b. b. Moiizec, U. B. [InoTtHukoBa,
JI. A. Penpko. — 2-¢ wu3n. — MockBa: UWszngatensctBo FOpaiit, 2022; Tomck: Tomckwuit
NoJUTeXHUYeCcKuil yanuBepcuter. — 118 c¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-11906-
0 (M3marenmbctBo  FOpaiitT). —  ISBN 978-5-4387-0700-4  (Tomckuii  MOJHMTEXHUYECKHUMA
yHUBepcHUTeT). — TekcT: anekTpoHHbd // OOpazoBatenbHas miatdpopma IOpait [caiit]. —
URL.: https://urait.ru/bcode/495895

4.4 JneKTpOHHBIE 00pPa30BaTeIbHbIE PECyPChI

He npenycmorpensr

4.5 JInueH3M0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecmeuyenmne

1. Anaconda
2. Python

4.6 CoBpemMeHHbIe TPO(ecCHOHATbHBbIE 0a3bl IaHHBIX U HH(OPMAIIMOHHbIE
CIPAaBOYHbIEC CHCTEMbI

1. Hayunas snextponHnas 6ubnumoreka http://www.elibrary.ru

2. Poccwmiickas rocymapctBennas oubiaroreka http://www.rsl.ru

3. EnnHoe okHO J0cTyna K 00pa3oBaTenbHBIM pecypcaM denepaibHblid TopTal
http://window.edu.ru

4. 9bC «YHuBepcurerckas oubnuoreka onnan» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecneuyeHne

1. KoMmmblOTepHBIII KJacC € MPeAyCTAaHOBIEHHBIM IPOrpaMMHBIM OOECHEUYEHUEM,
yKa3aHHBIM B 1. 4.5, MyJIbTUMEIUIIHOE 000pyZ0oBaHUE (IIPOEKTOpP, MEPCOHAIBHBIA KOMIBIOTEP
npernoaaBartess).

2. AynuTtopus AJs JIEKIMOHHBIX, MPAaKTHYeCKUX 3aHATHi. OOopynoBaHMe U ammapaTypa:
ayIMTOpHAas JOCKa, BO3MOXHOCTh HCIIOJIb30BAHMS MYJBTUMEINHHOIO KOMILIEKCA.

6 MeToauueckue peKOMeHAAIUI

6.1 MeToanuyeckue peKoMeHIalUM JIs IPenoaaBaTeis M0 OpraHu3anuu
00y4eHuUs

Ha nepBom 3aHATUM 1O IUCLUILIMHE HEOOXOJUMO 03HAKOMUTH CTYJIEHTOB C IOPAJKOM €€
u3yudeHus (TeMaMu Kypca, GopMaMH 3aHATHIA, TEKYILEro U MPOMEXKYTOYHOI'O KOHTPOJIS ), PACKPHITh
MECTO U POJIb IUCLUUIUIMHBI B CUCTEME HAyK, €€ IPAKTUUECKOE 3HAUECHUE, IOBECTH JIO0 CTYJIEHTOB
TpeGoBaHuUs K GOpME OTUYETHOCTH U MPUMEHEHUS BUJIOB KOHTPOJIS.



[Tpu moATOTOBKE K MPAKTHYECKUM pabOTaM 110 TIEPEYHIO OOBSBICHHBIX TEM IPETOIaBaATEIO
HEO0OXO0IUMO YTOYHHTH IJIaH UX MPOBEACHUS, TPOAYMAaTh (POPMYIIUPOBKH U COACPKAHUE YICOHBIX
BOIIPOCOB, BEIHOCHUMBIX Ha 00CYKIICHHE.

B xome paboThl BO BCTYMUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAYUMOCTH TEMBI
paboTEhI, OIIPEETUTH OPSIOK €€ MPOBEICHHUS, BpeMsI Ha 00CYKICHUE KaXKI0TO yUeOHOTO BOTIPOCa.
[Tpumensisi  QpoHTaNBHBIA  OMNPOC JaTh BO3MOXKHOCTh  BBICTYIIUTH BCEM  CTYJIEHTaM,
NPUCYTCTBYOIIUM Ha 3aHSITHH.

B 3axmrounTenbHON 9acTh pabOTHI CIEIYET MOJABECTH €€ UTOTHU: 1aTh OIICHKY BBICTYIUICHUN
Ka)JIOTO CTY/ICHTa ¥ Y4eOHOU I'PYIIIBI B IIeJIOM. PacKphITh OJI0KHUTEIBHBIC CTOPOHBI M HEIOCTATK!
poBeJIcHHON paboThl. OTBETUTH HA BOMPOCH! CTYICHTOB. BhIIaTh 3a1aHUs 111 CAMOCTOSITEIILHOM
paboTHI 1O MOATOTOBKE K CIICAYIOIIEMY 3aHSTHIO.

Meronuka mnpenojgaBaHus JUCHHUIUTUHBI «HTEIIEKTyanbHBI aHaIU3 JaHHBIX» U
peanu3aiysi KOMIIETEHTHOCTHOTO TIOJXOJa B W3JI0OKCHHHM W  BOCHPUATHH  MaTepHala
MpeyCMaTPUBACT MCIOJIB30BAHUE CIEAYIONUX AKTUBHBIX U MHTEPAKTUBHBIX (DOpM TpOBEICHUS
IPYTNIIOBBIX, WHAUBHUIYaIbHBIX, ayJAUTOPHBIX 3aHATUH B COUYECTAHWH C BHEAYJAMTOPHOU pabOTOM C
1B OPMUPOBAHUS U PA3BUTHSI MPOPECCHOHATBHBIX HABBIKOB 00YUYaIOIIUXCS:

— TIOATOTOBKA K BBHIMOJIHEHUIO H 3allUTa MPAKTHYECKHX pabdOT C I[OMOIIBIO
CHEIHUAIM3UPOBAHHOTO MTPOTPAMMHOTO O0ECTICUeHUS;

— TEXHOJIOTMH aHallu3a CUTYyallMid JUIsi aKTUBHOTO OOYYEHHWs, KOTOPBIC ITO3BOJISIOT
CTYJIEHTaM COSAMHHUTH TEOPHUIO U MPAKTUKY, MPEACTABUTH MIPUMEPHI MPUHUMAEMBIX PEIICHUN U UX
MOCIICACTBHM, JEMOHCTPUPOBATh pPA3JIMYHBIC IO3WUIUH, (POPMUPOBATH HABBIKM  OIICHKHU
aNbTEPHATUBHBIX BAPUAHTOB B BEPOSTHOCTHBIX YCIOBHSIX.

OOyueHwue 1Mo TUCITUTUTHHE BEJETCS ¢ MPUMEHEHHEM TPAIUIIUOHHBIX TOTOKOBO-TPYITIIOBBIX
MH(GOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TeXHONIOTUH. [Ipu ocymiecTBiennn o0pa3oBaTenbsHOTO
nporiecca 1Mo JUCIUTUTHHE HCIIONB3YIOTCS CIISAYIONHE HHPOPMAIIMOHHO-TEIIEKOMMYHUKAIIHOHHBIE
TEXHOJIOTHH: MPE3CHTAINH C IPUMEHEHHEM MTPOeKTopa U mporpammel PowerPoint.

6.2 MeTonnueckue yKa3aHHs JJIs1 00yYAKOIIUXCS 10 OCBOCHH I THCIHUTIIHHBI

CamoctosaTenbHass paboTa SBISETCS OJHUM M3 BUAOB y4eOHBIX 3aHsATud. Llens
CaMOCTOSITEIILHON PabOThl — MPAKTUYECKOE CAMOCTOSTEIILHOE MOJNyYEeHHUE CTYJCHTaMH HAaBBIKOB
paboThl B IPOrPaMMHBIX IPOAYKTAX, paCCMaTPUBAEMBbIX B MIPOIECCE U3YUEHUS TUCHIUTUTHHBI.

AyaHuTOpHAs CaMOCTOSTENIbHAS paboTa MO JUCIHUILTUHE BBIOHICTCS HA YUSOHBIX 3aHATHSIX
M0J1 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPEMOABATENS U MO €r0 33JJaHUIO.

BneaynutopHass camocrtositenbHas paboTa BBIMOJHSAETCS CTYACHTOM IO  3aJaHUIO
mpernoaaBaTens, Ho 6e3 ero HemoCPeICTBEHHOTO Y4aCTHsI.

3aoauu camocmoamenbHoll padomesl cCmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON YUueOHON paboThI;

- OCBOGHUE COJICPKAHUS TUCIUTLIIUHBI,

- yrayOseHue coiep kaHus U 0CO3HaHNWE OCHOBHBIX MOHATUN AUCIUIIIINHBL;

- IICTIOJIb30BaHME MaTepraia, COOPaHHOTO U MOJTYYEHHOTO B X0/ CAMOCTOSTEIIbHBIX 3aHATHIHA
1utst 5 PEeKTUBHON MOATOTOBKU K 3aUETy.

Buowvt éneayoumopnoii camocmosamenvnoi padomeoi:

- CaMOCTOSTEIbHOE U3yUEHUE OTJEIBbHBIX TEM AUCHUTUINHBI;

- OJITOTOBKA K TPAKTUYECKUM 3aHSATHUSM;

- o(opMIIEHHE OTUYETOB IO BBHIIIOJIHEHHBIM MPAKTUYECKUM paboTaM;

J1J1s1 BBITIOTHEHHS JTFOO0TO BHA CAMOCTOSITEIIEHON paObOThI HEOOXOAMMO TIPOUTH CIICTYIOIIHE
STarbl:

- ONPEJIEIIEHUE 1IEJIN CAMOCTOSITENIbHOM paboThI;

- KOHKpEeTH3aIus I03HaBaTeIbHOM 3a/1a4u;

- CAaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENIFHON padoTe;
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- BBIOOD a/IeKBaTHOTO CIOCO0a AEHCTBHSA, BEAYIIET0 K PEIICHHUIO 3a/1a4H;

- TNIAHUPOBaHKE PaOOTHI (CAMOCTOSATETHHON UITH C TTIOMOIIIBIO MPENOIABATEINS ) HAJl 3a/IaHHUEM;

- OCYIIECTBJICHHE B TIPOLECCE BBIMOJHEHUSI CAMOCTOSATENBHON pabOThl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEYHOT0) Pe3yJIbTaTOB PabOThI, 1 KOPPEKTUPOBKA BBHIIIOJTHEHUSI PaOOTHI;

- pednekcus;

- Ipe3eHTaIys padoThI.

7 @oHJ OLIEHOYHBIX CPECTB

B nponecce 00yueHHs CIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSTENBHOM
paloThI CTYICHTOB, OLIEHOYHBIE CPEJCTBA TEKYILETO KOHTPOJIS YCIEBAEMOCTH U IIPOMEXKYTOUHBIX
aTTecTalui

- OTYETBHI 110 MPAKTUYECKUM paboTaM;

- KOHTPOJIbHBIE pabOoTHI;

- i pepeHIMPOBAHHBIN 3a4ET.

OrneHo4YHBIE CPEACTBA TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIC 33/1aHUS
10 IPAaKTUYECKUM PadOTaM MHIMBHIYaJTBHO IS KQXK0T0 00yYaroIerocs.

B pesynbrare 0OCBOCHUS TUCHUILTUHBI (MOTYIIs1) GOPMUPYIOTCS CIEAYIOIINE KOMITETCHIINH:

Ko
. HaumeHoBaHue KOMIIETEHIIUH BbINTYCKHUKA
KOMIIeTeHIIUH
K-8 CniocobeH pa3pabaTbIiBaTh U IPUMEHSATh METObI HCKYCCTBEHHOI'O MHTEIIJICKTA
Y MaIIMHHOTO O0YYEeHUS 7S peuieHus MpopecCHOHANbHbIX 3a/1a4

7.1 MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3y/JbTATOB 00yYeHus!

HepequL OLCHOYHBIX CPEACTB IO AUCHUIIIIMHE ((I/IHTGHHCKTyaHBHBIﬁ aHaJIN3 JaHHBIX»

Buna xonTposs HaunmenoBanue
pe3yabTaToB KOHTPOJIA pe3yIbTaTOB
o0yJeHus 00yueHus

KpaTkas xapakrepucTrka KOHTPOJIs

n/n pe3yabTaToB 00yUYeHUs

[IpakTnueckass  pabora  BBINOJIHAETCA
WHIUBUAYAIBHO KaXIBIM CTyneHToM. [lo
pe3yapTatam BBITIOJTHEHU S paboThI
CTyACHT oopMisier OTUYET, CoIep AUt
NOAPOOHOE  OMHCaHWE  MPOJICTAHHOU
paboThl ¢ HAIISIHBIM TIPEACTABICHUEM
pesynbpratoB.  OdopMIeHHBIH  OTYET
Texymmii [lpakTuyeckas pabota | CTYACHT CJaeT  TpenojaBareiro  Ha
IPOBEPKY B 3apaHee yCTaHOBJICHHBIH CPOK.
[Tpu npoBepke npenoaBaTeib OICHUBACT
Ka4ecTBO O(OPMIICHHS, KOPPEKTHOCTh
NpPOJICJIAHHBIX  [IAroB,  Pe3yJIbTaTOB
pabotel u BBIBOJOB. Yacte pabot
NOJpa3yMeBacT  YCTHYK  3alluTy B
dbopMmaTe TOKJIa1a/IPE3CHTAITIH.
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Texymmit

KonTponbnas pabora

KontponbHas  paboTa  BBINOJHACTCA
AHAUBUANYANbHO  KaXIbIM  CTYJCHTOM.
3ajaHue NOJpPa3yMEBAaeT  BBINOJHEHUS
pdaaa araroB C HUCIIOJIBb30BaHUECM
IPOrpaMMHOr0 00€CTIeUeHHs, U3y4aeMOro
B COOTBETCTBYIOIIEH TeMme. PesynbraTom
BBIIOJIHEHUSI ~ KOHTPOJIBHOW  paboThI
ABJISACTCA BHGKTpOHHBIﬁ JOKYMCHT C
KpPaTKUM OIIMCAHUEM BBIITOJHEHHBIX L1aroB
U IIOJIY4YEHHBIX  pe3ynbTatoB. Ilpu
IPOBEPKE IPEIoaBaTeNlb OLEHUBAET KaK
pesynbrar  pabOTBI, Tak MW  MYCTh
JOCTHIKEHUSI pe3yJIbTaTa.

[IpomexyTouHbIN

HuddeperupoBaHHbIi
3a4€T

[IpomexxyTouHas aTTecTalus
oOyyJaronmxcs B dbopme
Qg QepeHIIMPOBAHHOTO 3auéra
IIPOBOJIUTCSA MO PE3YyJIbTATAM BBIIIOJIHEHHS
BCEX BUJIOB y4eOHOI paboTsl,
NPEyCMOTPEHHBIX yUEOHBIM IUIAHOM I10
JAHHOM JUCHUIUIMHE (MOIYJIIO), IPU 3TOM
YUYUTBIBAKOTCS ~ PE3YJIBTATBl  TEKYIIETO
KOHTPOJII ~ yCIIEBAEMOCTH B  TEUCHHE
ceMecTpa.

Onenka CTEIIEHU JOCTHKEHUSI
o0y4armuMucs IJIAHUPYEMBIX
pe3yJbTaTOB OOYy4YeHHsI MO JTUCLHUILIINHE
(MOIyII0) MPOBOJUTCS MperojaBaTelneM,
BEIyIIUM  3aHATUA 1O  JAUCIUIUIMHE
(MOIyITI0) METOJIOM SKCHEPTHOM OIEHKH.
[To uroram mMpOMEKYyTOUHOM AaTTECTALUU
MO TUCIUIUIMHE (MOJIYJI0) BBICTABISETCS
OIICHKA COTIUYHOY, «XOPOLIOY,
«YIIOBJIETBOPUTEIHLHO W
«HEYJIOBJIETBOPUTEIHLHOY.

Bo BpeMs MIPOBEACHUS
mudhepeHIIMPOBAHHOTO 3a4éTa CTYICHTY
MIPEAJIaraeTCs BBIMOIHUTD 3 MPAKTUUYECKUX
3aganusi. [lo pe3ynbTaTy BBITIOJHEHUS
CTYJIEHTY  3aJal0TCs  BOIPOCHl  Ha
MOHUMAaHUE BBITIOJIHEHHBIX 3a/1a4.
KonudecTBO AOMOTHUTENBHBIX BOIPOCOB
3aBUCHUT OT MOJHOTHI OTBETA CTYJICHTA.

K MPOMEKYTOYHOM aTTecTalu
JIOTTyCKaOTCs TOJBKO CTYJICHTHI,
BBITMIOJTHUBIIINE BCE BU/IBI Y4eOHOI paboTHI,
IpeyCMOTpPEHHbIE padouell mporpamMmoin
o

aucuuiuinie « THTeeKTyanbHblid aHaIu3
JAHHBIX»
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7.2 lIkaja 1 KPpUTEPUH OLlEHMBAHMS Pe3yJIbTATOB 00y4YeHUsI

[Toka3zaTenem olleHUBaHHS KOMITIETEHIIMIA Ha PA3IUYHBIX dTarax ux (OpMUPOBAHUS SBISICTCS
JOCTHKEHUE 00yUaroIMMHUCS IIJIaHUPYEMBIX PE3yJIbTaTOB 00yUYEHUS MO0 AUCUUILINHE (MOIYIIIO).

Kputepun onenuBanus
IToka3aTean 5 3 4 5
3HAThH: OO0yuaromuiics OO0yuaronuiics OO6yJatomtmiics OO0yuaromuiics
Mertonst JIEMOHCTPUPYET JIEMOHCTPUPYET JICMOHCTPUPYET JIEMOHCTPUPYET
MaTeMaTHYECKOM MOJHOE OTCYTCTBHUE HEIIOIHOE YaCTUYHOE IIOJTHOE
CTATUCTHKH U aHAJIM3a | WX HELOCTATOYHOE COOTBETCTBHE 3HAHUI: | COOTBETCTBHME 3HAHMUN. | COOTBETCTBHUE
JAHHBIX JUIS CO3AaHHsA | COOTBETCTBUE 3HAHUNA. | METOIBI METOJIbI 3HAHUN. METOBI
MOJEIeH CUCTEM METObI MaTeMaTH4YeCKON MaTeMaTU4eCKOH MaTeMaTHYeCKON
I/ICKyCCTBeHHOFO MaTeMaTH‘-IeCKOﬁ CTAaTUCTUKHU U aHAJINU3a CTaTUCTUKH U aHAJIU3a CTaTUCTUKU U
HMHTEIIEKTA IS CTATHCTHMKU U aHAIM3a | JAaHHBIX JJI CO3JaHMs | MaHHBIX [JIS CO3MAaHMS | aHAIM3a JAHHBIX IS
penreHus MaHHBIX JJIS CO3[aHMs | MOJEJIEH CUCTEM MOJIeIel cucTeM CO3IaHHs MOJIeei
poheCCHOHATBHBIX MOJIeJIEl CHCTEM HCKYCCTBEHHOTO HCKYCCTBEHHOTO CHCTEM
3a1a4 HCKYCCTBEHHOTO MHTEIUIEKTA IS HMHTEIIEKTA IS HCKYCCTBEHHOTO
HAHTEIUIEKTA IS petieHust peleHus HMHTEIIEKTA IS
petieHus npodeCCHOHATBHBIX pOoQeCCHOHATBHBIX petieHust
po¢heCCHOHATBHBIX 3a1ad. 3am1ad. po¢heCCHOHATBHBIX
3a7a4 Homnyckarores Homnyckarores 3a7ad.
3HAYUTENIBHEIE HE3HAYUTEILHEIE CBoOoaHO
OIIUOKH, IPOSIBIIACTCS] | OIIHOKH, HCTOUHOCTH, | OTIIEPHPYET
HEJIOCTATOYHOCTD 3aTPYyIHEHHUs IIpU NPUOOPETEHHBIMU
3HaHHﬁ, 110 pf[[[y AHAJIUTHUYCCKUX 3HAHUSIMH.
roKasarejei, orepanusx.
oOyJaronmics
HCIBITHIBAET
3HAYMTEIILHBIC
3aTpyAHCHUS MIPH
OTIePHPOBAHUHU
3HAHUSAMHU [IPU UX
MepeHoce Ha HOBbIE
CUTYAaIUH.
yMeThb: OO0yyaronuiics He OO6yuaromuiics OO6yuarontuiicst OO0yyaromuiics
BriOupats u YMEET HUJIU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
PUMEHSTh HEJIOCTATOYHOM HEIOJIHOE JaCTUYHOE ITOJTHOE
QNITOPUTMBI aHAITN3a CTCIICHU yMEeT COOTBETCTBUC YMCHHUN | COOTBETCTBHC YMCHHU | COOTBETCTBUC
JAHHEBIX U OLIEHUBATh BEIOUPATH U BBIOUPATH U BEIOMPATH U YMCHHI BBIOUpATh U
MMOKA3aTelIM Ka4ecTBa | MPUMEHSATh MPUMCHSATH MIPUMECHSTh MPUMECHSATh
ITOCTPOCHHBIX aNTOPUTMEI aHAIIN3A NITOPUTMEI aHAITN3a ITOPUTMBI aHAITN3a aNTOPUTMEI aHAITN3a
Mojenei JIAaHHBIX U OLICHHBATh JIAaHHBIX U OLICHHBATh JIAHHBIX U OLIEHUBATh JIAHHBIX U OLIEHUBATh
[IOKa3aTeId KauyecTBa | MOKa3aTelld KauecTBa | IOKAa3aTelld KauecTBa | IOKa3aTeNIn
MOCTPOCHHBIX MOCTPOCHHBIX MOCTPOCHHBIX KayecTBa
MoJenen MOJIENEHN. MOJIENEN. MIOCTPOEHHBIX
Homnyckarores YMeHus 0CBOCHBI, HO MOJIENEHN.
3HAYUTEIIbHbIC JIOMYCKaroTCs CBoboHO
OIIUOKH, TIPOSIBIIACTCS | HE3HAYUTEIILHBIC ornepupyer
HEI0CTaTOYHOCTh OUIMOKH, HETOYHOCTH, | MPHOOPETECHHBIMH
YMCHHH, 110 PAIY 3aTPYIHCHUS MPH YMCHHSMH,
rokKasarejei, AHAJTUTHYECKHUX MPUMEHSCT UX B
00yYarOIIUHACs orepanusx, IepeHoce | CUTyaIHsIx
HCIIBITBIBAET YMCHUH Ha HOBEIE, MTOBBIIIEHHOM
3HAYMTEIILHBIC HECTaHJapTHHIC CIIO3KHOCTH.
3aTpyIHEHUsS IPU CHUTYAI[HH.
OTEPUPOBAHUM
YMEHUSIMHU MIPH UX
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TMEPEHOCE HAa HOBBIC
CUTyalluH.

BJIAJECTh: OO0yuaromuiics HE
Hapbikamu HanMcaHus | BIageeT WIH B
IIPOrPaMMHOT0 KOZia HEJOCTaTOYHOH

OCHOBHBIX
aJTOPUTMOB
MaTeMaTU4eCKOH
CTaTUCTUKHU, aHaJIN3a
W BU3yaJIU3alnun
JIaHHBIX, a TAKXKe

CTETICHHU BIIAJIEET
HaBBIKAMHU HalMCaHUA
IIPOrPaMMHOTO KOJa
OCHOBHBIX
aNropuTMOB
MaTeMaTU4eCKOU

MAaIIMHHOTO CTAaTUCTHUKH, aHAIN32

o0y4eHusl. Y BU3yaIIU3aLUH
JaHHBIX, a TAKKe
MalInHHOTO
oOydeHms.

OO0yuaromuiics B
HEJIOCTaTOYHOM
CTENEHHU BIIAJEET:
HaBbIKAMU HAIIUCAHMS
MPOrPaAaMMHOTO KO/Ia
OCHOBHBIX
aJITOPUTMOB
MaTeMaTHYECKON
CTATHCTHKH, aHAJIM3a
1 BU3yaJH3aIiu
JIaHHBIX, a TAKXKE
MAIIIHHHOTO
o0yJeHmMs.
OObyuaronuiics
HCIBITBIBAET
3HAYUTENIBHEIE
3aTpyAHEHUS IIpU
HpI/IMeHeHI/II/I HABBIKOB
B HOBBIX CI/ITyaHI/IHX.

OObyJatomtmiics
YaCTUYHO BJIQJICCT:
HaBBIKAMHU HAITMCAHMS
MIPOTPAMMHOTO KO/Ia
OCHOBHBIX
AITOPUTMOB
MaTeMaTHYECKOM
CTAaTUCTHKH, aHAIIA3a
Y BU3yaTH3aIuu
JIAHHEIX, a TAKXKE
MAIIMHHOTO
o0OydeHwms.

HaBwiku 0CBOEHEBI, HO
JIOITy CKAaroTCA
HE3HAYUTEIIbHBIC
OIIIMOKH, HETOYHOCTH,
3aTPYIHCHUS MPH
AHAJTUTHYECKHUX
oreparnusx, nepeHoce
YMCHUH Ha HOBEIC,
HECTaHJapTHHIC
CUTYAIIHH.

OO0yuaromuiics B
IMOJIHOM 00BEME
BIIQZIEET:

HaBBIKAMU
HaIlTUCaHUus
MPOrPaMMHOTO KO/Ia
OCHOBHBIX
aJITOPUTMOB
MaTeMaTHYECKON
CTATHCTHKH, aHAJIM3a
1 BU3yaJH3aliu
JIaHHBIX, a TAKXKE
MAIIIHHHOTO
oOydeHms.
CBoOoaHO
MIPUMEHSET
HOﬂy‘IeHHLIe HAaBBIKHU
B CI/ITyaIlI/ISIX
MOBBIIIIEHHON
CIIO’KHOCTH.

IIkana oueHUBaHUS IPOMEKYTOYHOI aTTecTaunu: 1 depeHIUPOBAHHBINA 32a4ET

[IIxana onieHnBanus

Onucanue

Beimonnensl Bce Buabpl yueOHOH paboTHI,

IIPEyCMOTPEHHBIE

OTIn4YHO

y4eOHbIM Tu1aHOM. CTy/IEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB NPUBEJICHHbIM B TaOJHMIIaX IOKa3aTessIM,
onepupyeT NPUOOPETEHHBIMH 3HAHUSIMM, YMEHHUSIMH, HaBBIKaAMH,
IIPUMEHsAET HUX B CHUTyallUsAX I[OBBIILICHHOW CJIOXKHOCTH, HE
WCIBITBIBACT 3aTPyAHEHUN IIPU AHAJUTUYECKHUX ONEparusx,
NIEPEHOCE 3HAHUI M YMEHHI Ha HOBbIE, HECTAHJAPTHBIC CUTYAlUH.

Xopomo

BremmonHensr Bce Buabl y4eOHOW pPabOThI, MPEAYyCMOTPEHHBIC
yueOHBIM

raHoM. CTyIEHT IEMOHCTPUPYET YaCTHYHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB NPUBEJICHHbIM B TaOJHMIIaX IOKa3aTessIM,
OICpUpyceT HpI/IO6peTeHHBIMI/I 3HaHUAMHU, YMCHUAMHU, HABBIKAMMH,
NPUMEHSET UX B CUTYalUsX MOBBIMIEHHON clI0XHOCTH. [Ipu 3TOM
MOTYT OLITH AONYHICHBI HE3HAYUTCIIBHBIC OI]_II/I6KI/I, HETOYHOCTH,
3aTPyAHEHUS MPU aHAJUTUYECKUX OINEpalusaxX, NepeHoce 3HaHUH U
YMCHI/Iﬁ Ha HOBEIC, HCCTAHOAPTHBLIC CUTYyallH.

Y 10BIETBOPUTEIILHO

BoimonmHensl Bce BUABI Y4eOHON paboOThI, MPETyCMOTPEHHBIE
y4eOHpIM  T1aHoM.  CTyJIEeHT  JEMOHCTPUPYET  HEMOJHOE
COOTBETCTBHUE 3HAHHM, YMEHU, HABBIKOB MTPUBEJICHHBIM B TaOIIUIIAX
IMOKa3aTeciIsiM, AOMYCKAIOTCA 3HAYUTCIIBHBIC OI_HI/I6KI/I, IMPOABIACTCA
OTCYTCTBHE 3HAHUM, YMEHHI, HaBBIKOB MO POy I[OKa3aTeyei,
CTYIEHT  UCHBITHIBAET  3HAYUTENbHBIE  3aTPyJHEHHS  TIpU
OINCpHUPOBAHUHN 3HAHUSAMU U YMCHUSIMU IIPpU UX NCPECHOCC HA HOBBIC
CUTYallUH.

HeynosneTBopurenbHO

He BbmmonHeH oauH wuian  Oosnee BHIOB yueOHOM paboOTHI,
IPEAYCMOTPEHHBIX y4eOHbIM 1u1aHoM. CTyNeHT IEeMOHCTPHUPYET
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YMEHUH,

CUTYalHH.

IIOJIHOE OTCYTCTBHE HJIM HENOCTATOYHOE COOTBETCTBUE 3HAHUM,
HAaBBIKOB IMPHUBEJICHHBIM B TaOMUIaX IOKa3aTelsM,
JOIYCKAIOTC 3HAYUTENIbHbIE OIIMOKM, MPOSIBIAETCS OTCYTCTBHE
3HaHUH, YMEHUN, HABBIKOB I10 Psly IIOKa3aTelIeH, CTyACHT HE MOXKET
OIIEpUPOBATh 3HAHMSMHM U YMEHUSIMH IIPH UX IEPEHOCE HA HOBBIC

IIkasa oueHUBaHKUS TEKYIIEro KOHTPOJIA

HaunmenoBanmue
KOHTPOJIS
pe3yJIbTaToOB
00y4eHus

[IIxana onieHuBanus

Omnucauue

[IpakTnueckas
paborta

3auTeHo: HaOpaHo 2 u Oosiee OaIoB.
He 3auteno: Habpano 1 u MeHee 6aJIIOB.
Kpurepun onenuBanus:

OO011Mii 621 IPH OLIEHKE CKJIAbIBACTCS
U3 CIELYIOLUX [T0KA3aTeNei:

- oopmiieHre pabOTBI COOTBETCTBYET
TpeboBaHusM — 1 Gam;

- BCE IYHKTHI 3a/IaHHS BBIIIOJHEHBI B
IIOJIHOM 00BEMe — 2 Oaina;

- W3JIOKCHHE, OIMCAaHWE M BBIBOJBI IO
paboTe TpaMOTHBI U TIOJTHO OMHUCHIBAIOT
cofiepKaHHe MPAaKTUIECKON padoThl — 2
Oama.

B kauectBe ¢opm
KOHTPOJISI ~ 3HAaHUH  CTYJCHTOB
UCTIONB3YIOTCS OTYETHI 1o
IPaKTUYEeCKOH paboTe

Otuér mo mnpaxkTuyeckou pabote
COJICPKHT OIMCAaHUS pslia IIaroB
MO0 BBHIMOJHEHUIO MPAKTUYECKOM
paboTBl  COTJIACHO 3aJaHHI0  C
OIPOOHBIM ONMCaHuEM
MpoAeTaHHbIX NeUCcTBUHI u
MOJTy9CHHBIMH pe3yabTaTamMu.
3ammTa IpaKTHYECKUX padoT (ecin
TpedyeTcs) OCYIIIECTBIISICTCS
WH/IUBUY AJTBHO. CryneHtom
npeocTaBiseTcss  0(pOpPMIICHHBIH
OTYET. CryneHTsl, HE
BBITIOJTHUBIIIHE NPaKTUYECKYIO
paboTy, K 3alIUTe HE JOMYCKAITCS

TEKYIIETro

KonTponbHas
paborta

OtimmyHo - PaboTa BEICOKOrO KauyecTBa,
YPOBEHb BBINOJIHEHUS] OTBEYAET BCEM
TpeOOBaHUSM, TEOPETUYECKOE
coJiep>kaHue Kypca OCBOEHO
MIOJTHOCTHIO, 0e3 POOEIIOB,
HEOOXOJUMbIE TPAKTUYECKUE HaBBIKH
paboTel C OCBOEHHBIM MaTepUaAIOM
c(hOpMHUPOBAHBI, BCE MPEyCMOTPEHHBIE
nporpaMMoii  oOyueHHst ~ y4yeOHBIE
3a/laHusl BBITIOJIHEHBI, INOO HEKOTOPHIE
U3 BBHINOJHEHHBIX 33JaHUN CcoJepKar
HE3HAYUTENbHBIE OINOKU

Xopomio - YpOBEHb  BBITOJIHEHUS
paboThI OTBEYACT OOJILIITUHCTBY
OCHOBHBIX TpeOOBaHUIl, TEOPETUUECKOE
coJlep’kaHue Kypca OCBOCHO YacCTHYHO,
HO TIpoOeJBl HE HOCST CYIIECTBEHHOTO
Xapakrepa, HEO0OXO0UMBIE

IMPAKTUYCCKHC HaBBIKU pa6 OThBI C

3ammra TeMbl BKIIFOYAET
BBITIOJTHEHMSI IPAKTUYECKOTO
3a/1aHMS 0 U3YUYEHHOMY
MaTepHaiy B ayIUTOPUU B
TEYEHUU OJHOM Napsl. buiteTsl
COCTOSIT M3 3aa4, MO3BOJIAIOIIUX
OLIEHUTh C(POPMHUPOBAHHBIE
komnereHumy. Ha pemenue
orBoauTcs 1.5 gaca.
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OCBOCHHBIM MAaTE€pHajIOM B OCHOBHOM
c(OpMUPOBAHBI,  HEKOTOPHIE  BH/IBI
3aJJaHUH BBITIOJIHEHBI C OMTHOKAMH.

Y 10BIIETBOPUTEIIBHO -

Teopernueckoe coaepkaHue Kypca
OCBOGHO  YaCTHYHO, HEOOXOIUMBbIE
MPAaKTUYECKHE HABBIKK pabOTHl HE

c(hOpPMHUPOBAHHI, OOJBIIMHCTBO
PeyCMOTPEHHBIX MIPOrpaMMoit
3a1aHUIN HE BBIIIOJIHEHO; npu
JIOTIOTHUTEIHHON CaMOCTOSITENILHOM

pabore  Hajg  MaTepualoM  Kypca
BO3MOXKHO  TOBBIICHHE  KayecTBa
BBITOJIHEHHSI YIE€OHBIX 3aaHUN.
HeynosnerBopuTtensHo -
Teoperndeckoe copepxaHue Kypca He
OCBOEHO, HEOOXOIMMBIEC MPAKTHUECKHE
HaBBIKM DPabOTBl HEe C(HOPMHUPOBAHBI,
IpeyCMOTPEHHBIC pOrpaMMoit
3aJJaHHs HE BBIIIOJTHEHBI

7.3 OueHoOYHbBIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Tunoeoe 3aoanue «Ilpakmuueckasn paboma 1»

3amanne 1: Hammmmre Python-ckpunt mis 3arpy3ku naHHbix u3 CSV-daiina, BBITOIHATE
0a30BYI0 CTAaTUCTUYECKYIO MpeaoOpaboTKy (CpeiaHHe, MeIuaHbl, CTaHJIAPTHBIE OTKJIOHEHHS) U
BBIBEINTE OCHOBHBIE XapaKTEPUCTUKHU JaHHBIX.

3ananue 2: Ha ocHoBe ciryuaiiHO#M BBHIOOPKH JaHHBIX, pPacCUUTAiTe BEIOOPOYHOE CpeIHEEe U
JTUcTepcuio. 3aTeM co3zaiiTe rpaduk TUCTOrPaMMBI pacipe/ieIeHUs JaHHBIX.

Tunoeoe 3aoanue «Ilpakmuueckasn paboma 2»

3amanwne 1. Ucnonws3ys 6mbnmuoreky Pandas, 3arpy3ure mannbie o mponaxax u3 Excel-daiina.
BemonauTe GMIBTpanuio, COPTUPOBKY M TPYNIHPOBKY MAaHHBIX, a 3aTEM BBIBEJUTE CBOJTHYIO
CTaTHCTUKY.

3amanne 2. 3arpy3ure HaObOp JaHHBIX O mnaccaxupax Turanumka. IlpoBenure
MpeBapUTENbHYI0 OUUCTKY (yAalieHUe MPOIMYIIEHHBIX 3HAUeHNUH) U BU3yalln3aluio (THCTOTPaMMBbI
BO3pACTOB, CTOJIOUATAsI IUarpaMMa KJIaccoB).

Tunoeoe 3a0anue «Ilpakmuueckaa paboma 3»

3amanue 1. Paccumraiite KOppesIMIO MEXIy ABYMsI NEpPEMEHHBIMH M3 Habopa JaHHBIX U
BU3YaJIM3UPYHTE UX B3aUMOCBS3b C MOMOIIBIO AHArpaMMbl PACCEsHUS.

3aganune 2. Hamummre Python-ckpuntbl ais peanu3anuy JIOTHUCTHYECKOW perpeccuu u
MeToJa OMOPHBIX BeKTOpoB. Mcmonp3yiite Oubmmorekn NumPy m Scikit-learn. TIporectupyiite
MO/JIENIM Ha HaO0Ope JaHHBIX U BBIBEIUTE METPUKHU KiIaccu(uKauu (TOYHOCTh, TOTHOTa, F1-Mepa).

Tunoeoe 3a0anue «Ilpakmuueckaa paboma 4»

3amanue 1. [Ipumennte meron K-cpemHux uis KiacTepu3aluu JaHHBIX. OIEHHUTE YHCIIO
ONTUMAJIBHBIX KJIACTEPOB C MOMOIIIBIO ""METO/1a JOKTS" ¥ BU3yalIM3UPyHTE MOTyUYEHHBIE KIIACTEPHI.

3amanne 2. CpaBHHTE Pe3yJbTaThl KIACTEPH3AINH, TOIYYCHHBIE METOAAMHU K-CpemHHX M
UepapXuuecKkoil  KiacTepusauuu. Bugyanusupyiite OeHAporpamMmy AN HepapXUuecKon
KJIaCTEPU3ALINH.



16

Tunoeoe 3a0anue «lIpakmuueckan paboma 5»

3ananue 1. [Ipumenure mMetos ri1aBHBIX KOMIOHEHT U t-SNE 17151 CHUXKEHUs pa3MepHOCTH
naHHbIX. Busyanusupyiite JaHHbIE B HOBOM MPOCTPAHCTBE M CPABHUTE PE3yIbTaThl METO/OB.

Tunoeoe 3a0anue «Ilpakmuueckas paboma 6»

3aganue. IlpuMeHuTe Kpocc-BaluJalMIO IS OLEHKM KadecTBa Mojaenu. Paccuurtaiite
pa3IMYHbIC METPUKHU KIacCH(PUKAIIUN/PETPECCUU ISl Pa3HBIX MOJIENICH U CPABHUTE UX PE3YJILTATHI.

Tunoeoe 3a0anue Kk KOHmpoavHou pavome 1.

Temvi: Beeoenue 6 uHmenleKmyanousiti auaiuz oaunvlx, OCHO8bI Mamemamuieckou
cmamucmuxy 0. AHAAU3A OAHHBIX

1. OnumuTe poiab UHTEUIEKTYaJIbHOIO aHAJIM3a IAHHBIX B COBPEMEHHOM MUpPE U MPUBEIUTE
MPUMEPHI €r0 MPAKTUUECKOr0 IPUMEHEHUSI.

2. PaccuuraiiTe cpeiHee, MEIMaHy M CTAHIAPTHOE OTKJIIOHEHUE IS TAHHOTO HaOopa JaHHBIX:
[12, 15, 18, 20, 25, 30]. Buzyanusupyiite pacupeaeieHue JaHHbIX C TOMOIIbIO THCTOIPaAMMBI.

Tunoeoe 3a0anue Kk KOHmMpPOALHOU padome 2.

Temvi: 3naxomcmeo ¢ cpedotl u uncmpymenmamu 0 ananuza oannvlx, OcHosbl pabomsl ¢
OaHHBLIMU. 3a2PY3Ka, NPedodOpabomKa, 8U3yaIU3ayus

1. 3arpy3ute mannbie o moroae u3 CSV-daiina B Pandas DataFrame. Ouncture naHHbeie oT
IyOJIMKATOB U MPOMYIIEHHBIX 3HAYCHHI.

2. BuzyanusupyiiTe cpeHIOI0 TeMIlepaTrypy IO MecsllaM B BUJE JHMHEWHOTo rpaduka.
JloGaBbTe MOANUCH OCel U JIereHay.

Tunoeoe 3a0anue Kk KOHmMpPOILHOU padome 3.

Temvl: Ilpumenenue cmamucmuyeckux Memooo8 K ananuzy oanuwlx, Kiaccugurayus
OAHHBIX: T02UCTNUYECKAs pecpeccus U MemoO ONOPHBIX 8eKMOPO8

1. Paccunraiite K03h(HUIUEHT KOPPEIALUUA MEXAY ABYMsI IIEPEMEHHBIMU B HA0OPE JTaHHBIX.
OrneHuTe ero CUTy ¥ HaIpaBJICHUE CBSI3U.

2. Ucnonw3ys Oubmmoreky Scikit-learn, oOyunte MoJenu JOTHCTHUECKOW perpeccuu u
METO/Ia OTIOPHBIX BEKTOPOB Ha Habope MaHHBIX. OIEHUTE TOYHOCTh KIacCU(MUKAIMHN I KaXI0u
MOJIEIIH.

Tunoeoe 3a0anue Kk KOHmpoabHOU padome 4.

Temwi: Knaccughuxayusi oanuvix: memoovl Oepesbes peuieHuil, Peepeccuonnviii ananus:
JIUHEUHAs U NOJIUHOMUANbHASL pecpeccus

1. TTocTpoiiTe pemaroriee nepeBo st HAOOpa JaHHBIX O MPEAMETAX U UX XapaKTePUCTUKAX.
Busyanmsupyiite nmoixydeHHOE 1epeBO U MPOaHATU3UPYHTE TIOTyUYCHHbBIC Pa30UEHUSI.

2. C wucnonp30BaHUEM [IaHHBIX O MPOJaxaxX AaBTOMOOWIIEH, IMOCTPONTE JIHMHEHHYI0 H
MTOJIMTHOMUAJIBHYIO PErPEeCCHH ISl TPOTHO3UPOBAHUS CTOMMOCTH aBTOMOOMIIs. OLIEHUTE TOYHOCTH
MoJieJiell ¥ BEIOEpUTE HAUITYUIIYIO.

7.3.2 IlpoMexyTOUyHasi aTTeCTalus

Bonpocul k oughghepenyuposannomy 3auemy

Kakue ocHOBHBIE 3a1aud pelIaeT MHTEJJIEKTYalbHbI aHAIN3 IAHHBIX? I1K-8
UTto Takoe nmpenoOpaboTKa TaHHBIX M KaKWE dTallbl BKJItoYaeT? [1K-8
Kakue ocHOBHBIE METO/IbI BU3YaJIM3allMH IaHHBIX Bbl 3HaeTe? I1K-8
Uewm otnmyaeTcs cpenHss apumeTndeckas OT MeIHaHbI? IT1K-8
UTo Takoe aucnepcus U 3a4eM OHa UCIIOJIb3YeTCs? I1K-8
Kakue MaremMaTnueckue CTAaTUCTHKU TOMOTAIOT OMUCATh JaHHbIE? I1K-8
Kaxk mMoxxHO 3arpy3uth nanusie B Python ¢ ncnonszoBannem 6ubamnorexu Pandas? I1K-8
Uto Takoe KOppemsius U KaKOBBI €€ THIIbI? I1K-8
Jl11g 9ero ucnonb3yercs MeTo 1 K-cpeIHUX B KIIaCTepHOM aHaiu3e? I1K-8
Kakoii MeTos1 ucosip3yeTcst JUisi CHUYKEHUS] pa3MEPHOCTH JaHHbBIX? I1K-8
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KakoBa 1ie1p kpocc-Banuaanuuy npy OleHKe MoJesein? [1K-8
Kakne MeTpuKH HCIIONB3YIOTCS Ul OLIGHKU KauecTBa Mojesel kinaccudukanuu? I1K-8
UYto Takoe pelarolee 1epeBo U KaK OHO CTPOUTCS? I1K-8
KakoBa ocHOBHas uzies JIOTHICTHYECKOUN perpeccuu? I1K-8
Kakwue 3Tansl BKIIOYaeT IPOLECC PErPECCHOHHOTO aHaau3a? I1K-8
UTto Takoe nepeoOydeHne 1 Kak ero n30exarn? I1K-8
Kakue maru HeoOXOMUMBI JJI1 KIACTepU3allUM JAHHBIX METOJ0oM uepapxudeckor | [1K-8
KJactepusanuu’?

UYto Takoe METO1 OIOPHBIX BEKTOPOB U B YEM 3aKJIH0YAETCS €ro NPUHLNI? I1K-8
Kakum o00pa3oM ocyiiecTBisieTcsl npenBapurenbHas oOpaboTka maHHelx nepen | [1K-8
KJIacCU(PUKAIHECH?

Kakue MeToapl IpUMEHSIOTCS UIsl OUEHKU BaXKHOCTHU IPU3HAKOB B MOAEIAX? I1K-8
UYro Takoe Merpuka F1-mepa u ajig yero oHa ucnonb3yercs? I1K-8
Kaxue ocHOBHBIE 11ary BKJIIOYAET MIPOLIECC aHAJIN3A JaHHBIX? I1K-8
Kakue Tunsl rpad)ukoB NOAXOJAT JUIsl BU3YAJIM3aLMU KATErOpUaJIbHbIX JAHHBIX? I1K-8
Kakue tunpl pacupeieneHnii Bbl 3HA€TE U KaK OHU BBINIJAT? I1K-8
Kakue MeToapl CHM)KEHHUS pa3MEpHOCTH JaHHBIX MOMOTAlT cOXpaHUTh BakHble | [TK-8
XapaKTEpUCTUKHU?

Yto Takoe p-3HaUYECHUE B KOHTEKCTE CTATUCTUUYECKOI0 aHaJIn3a? I1K-8
Kaxkue sTansl BKIII0OYaeT mpoiece MoCTPOSHUs peniaroniero aepesa’ I1K-8
Kakue mapameTpbl BIHUAIOT Ha 0000IIAIONTYI0 CTOCOOHOCTh MOJIETIH? [1K-8
Kakoii anroputm ucnosb3yercs A ONpeieieHnss ONTUMaibHOro yucia kiacrepo | [1K-8
B MeToJie k-cpenHux?

Kakue ocHOBHBIE 3Talbl BKIHOUYACT MPOLECC KIACCU(PUKALUU TaHHBIX? I1K-8
Kak MOXHO OIIEeHUTh KauecTBO KJIacTepu3aluu 0e3 3apaHee N3BECTHBIX METOK? I1K-8
Yro Takoe Ko PHUIMEHT eTepMUuHanuu R*2 B perpeccHOHHOM aHau3e? I1K-8
Kakue MeTpuKky KauecTBa MCIOIB3YIOTCS JUIS OIEHKH pe3ysibTaToB Kiactepm3armu? | [1K-8
Kak BbIOpaTh HAMIYUIIyI0 MOJAEIh KJIACCU(HUKAIMU C TOMOIIbI0 Kpocc-Banugauuu? | TTK-8
UYro Takoe runepnapamMeTpbl MOAEIN U KaK OHM BIMSIOT Ha €€ o0yueHue? I1K-8
Kak MoxHO 00paboTaTh BEIOPOCH B JAHHBIX TEpe aHATU30M? I1K-8
Kakue Meronbl MOXXHO HCHONb30BaTh Uil OOprObl ¢ HecOanaHcupoBaHHbiMU | [TK-8
KJIacCcaMU B KJ1accupUKaIu?

UYto Takoe MyJIbTUKOJUIMHEAPHOCTh B PErPECCUOHHOM aHanu3e? I1K-8
Kakue npo0aemMbl MOTYT BOSHUKHYTh IIPH Iepe00yUeHUN MOJeNn? I1K-8
UYro Takoe PCA 1 Kak OH UCIIOJIB3YETCS ISl CHHYKEHHUSL PA3MEPHOCTH JIAHHBIX ? I1K-8
Kakune maru BKiIrogaeT npouecc NpUMEHEHHsI AITOPUTMA KJIACTEPU3ALMN ! I1K-8
Yro Takoe confusion matrix ¥ Kakie METPUKH MOTYT ObITh BEIUUCIICHBI Ha € ocHoBe? | T1K-8
KakuMm o00pa3oM MOXXHO HAacTpOUTh MapaMmeTpbl pemaromero aepesa, utoOsl | [TK-8
n30exarh nepeodyueHus?

Kakue MeTo/1bl HCTIONB3YIOTCS JUIsl 3alI0JHEHUS IPONYIIEHHbIX 3HaueHui B nanHbix? | [1K-8
UYro takoe ROC-kpuBas M KaKMe METPUKU MOKHO ITOJIYYUTh Ha €€ OCHOBE? I1K-8
Kakwue tumsl 3a1a4 kjaaccuukaiy Bl 3HaeTe? [1K-8
Uro Takoe BBICOKAs IHCIEPCHS MOACTH W Kakue MoryT ObiTh mpuumHbl e€ | [1K-8
BO3HUKHOBEHUs?

Kakue Metoap! BU3yalu3alid MOTYT IOMOYb OHSTh CTPYKTYPY KIacTepoB? I1K-8
Kakoii anroput™ BCrosib3yeTcs A OTpeIeeHNs] ONTHMAaIbHOTO yrcia kiaacrepoB | [TK-8
B HEPAPXUUYECKOM KiIacTepusauuu’?

Kakume MeTomsl MOTYT WCIIONB30BAaThCA IS Co3daHus aHcamOneir wmopenerd | [1K-8

Kkiaccuukanum?






