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1 Henawn, 3a0a4M ¥ IVIAaHUPYEMbIe Pe3yJbTAThl 00y4eHHs 110 AUCHUILIHHE

L]envro u3ydyeHuss TUCUUILUIMHBI "MHTEIIEeKTyalIbHBIN aHAIN3 JaHHBIX" COCTOMT B Pa3BUTUH Y
CTYJEHTOB NPEJCTABICHUA O METOAAaX 00pabOTKM, XpaHEHUS WM MPEJCTABICHUS JAHHBIX, 00 HUX
CTPYKTYpH3alliH, BBIABICHUH TeHJICHUUN. M3yyatoTcs anropuTMbl MaTeMaTHUYE€CKOM CTaTUCTUKHU U
KJIACCUYECKOTO MAIIMHHOTO OOYy4YeHUsT U HMX TNPUMEHEHHE B HHTEJUICKTyaJIbHBIX CHUCTEMax B
MPOMBILIIEHHOCTH.

3a0auu usyuenus OUCYUNIUHBL:

® O3HAaKOMJICHHME CTYACHTOB C 3aJlayaMH, MPUHLUIIAMH, METOJIaMU M TOJXOJaMH
00pabOTKH JTaHHBIX;

¢ PUOOPETCHUE TCOPETUUCCKUX 3HAHMMA, IPAKTHUECKUX YMEHHUH U HABBIKOB B 00JIaCTH
WCCIEOBaHUS 3a7a4 aHajiu3a JaHHBIX M HUX PEHICHUsS METOJaMH MAaIIUHHOIO
o0ydeHusl.

OO6yuenue mno aucuuiuinHe «VHTEIEKTYalbHBI aHalu3 JaHHBIX» HAIpPaBJIECHO Ha

dbopMupoBaHUe y 00YJarOIIUXCS CIEAYIOMNX KOMITETECHIUI:

Kox v HanmenoBanue
KOMIIEeTeHIIN I

HNHaukaTopbl JOCTHKEHUS
KOMIIETEeHIIUH

HaunmeHoBaHue noxkasaress
OLlCHUBaHUA

IK-1. Ciocoben
pa3pabaThIBaTh M MPUMEHSTH
METO/IbI HCKYCCTBEHHOTO
MHTEJJICKTa ¥ MAIIUHHOTO
00y4deHus i peleHus
npodeccHoHaNbHBIX 33124

HIIK-1.1 Beibupaetr MeTo 161 1
MHCTPYMEHTAJIbHbIE CPE/ICTBA
HCKYCCTBEHHOT'O MHTEJJIEKTa
Y MAIIMHHOIO 00Y4eHus 17
pelieHus 3a/1a4 B
3aBUCUMOCTH OT
0COOEHHOCTEN MPoOIeMHON U
MpeIMeTHOM obnacTeit
HIIK-1.2 Onpenenser
METPUKH OLIEHKH PE3YJIbTAaTOB
MOJIETTUPOBAHUS U KPUTEPUU
KauecTBa MOCTPOEHHBIX
MOJIENEH;

NIIK-1.3 ITpuaumMaer yuactue
B OIIEHKE, BBIOOPE U MPHU
HE00X0IMMOCTH pa3paboTke
METOJI0B MCKYCCTBEHHOTO
MHTEJJIEKTa U MaIllMHHOTO
o0yueHusl.

3HaTh:

MeTopl MAaTEMaTHYECKON
CTATHCTHKH U aHaJIu3a
JaHHBIX I CO3IaHMs
MOJCJICH CHUCTEM
HCKYCCTBEHHOT'O MHTEJIJIEKTA
JUISL peTIeHUS
npodeccHoHaNBHBIX 3a7a4
YMmeThb:

Bri6upats 1 npuMeHsITh
QITOPUTMBI aHATTN3a JTAHHBIX
M OIICHUBATh ITOKA3aTeIIn
KauecTBa MOCTPOCHHBIX
MoJjiejien

Baagern:

HaBrikamMu HammucaHus
MIPOrpaMMHOTO KOoJa
OCHOBHBIX aJITOPUTMOB
MaTeMaTHYEeCKON CTaTHCTHKH,
aHaIM3a U BU3YyaJU3aIiu
JaHHBIX, a TaK)Ke MaIlTMHHOTO
00yueHus

2 MecTO TUCHUILIHHBI B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMMbl

HI/ICHI/IHJ'H/IHa OTHOCUTCA K 4YacCTu,

oTHomIeHui 6510ka b1 «lucuummuae! (MOIyITN)».
JluciumniamHa HEMOCPEICTBEHHO CBsI3aHA CO CIENYIONMMH TUCHUTUIMHAMUA U TPAKTUKAMU

OOITI:

HNupopmalinoHHbIE TEXHOJIOTUH;

KomnerotepHoe 3peHue;

dbopmupyeMoil  ydyacTHUKaMu 00pa30BaTeIbHBIX




OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHHE;
OCHOBBI AITOPUTMHU3ALUHI U IPOIPAMMHUPOBAHUS.

3 CTpyKTypa u cofep:KaHue AU CHUTLTHHBI

OO01mmast TpyA0eMKOCTh TUCHUIUTHHBI cocTaBisieT 4 3adeTHble enquHullsl (150 gacos).

3.1 Buabl yueOHoii padoThl U TPYI0EMKOCTh

Ne . KoaunuecTBo CemecTtp
Buj yueOHoii padoThl
n/n JacoB 6
1 AyIMTOpPHBIE 3aHATHS 54 o4
B tom uncne:
1.1 | Jlexuun 18 18
1.2 | CemuHapcKue/mpakTUIECKUE 3aHATHS 36 36
2 CamocrosiTesibHass padora 96 96
B tom umncne:
2.1 [ToaroroBka OTYETOB MO MPAKTUYECKUM 31 31
paboram
2.2 | [loxroroBka KypcoBoii paboTsl U 0(hopMIIeHUE 35 35
MMOSICHUTEIBHOM 3aIIUCKU
2.3 | PaboTta ¢ KOHCIIEKTOM JIEKI[UI 12 12
24 IToaroroBka k aud.3a4uéty 18 18
3 IIpomexyTOUHAS ATTECTAMSA
3auet/mud.3auer/IK3aMeH mnd.3auer, KP
Hroro 150 150
3.2 TemaTuyecKHuii MJIaH U3YYeHUS TUCHUTLTHHBI
TpyroeMkocTsb, yac
AyauTopHasi pabora Z
) g q,_"i) - E
Ne Pa3nenanl/TemMbl o < S 2« Zx g 2 S s
n/n JAMCHUTLIHHBI 3 =t 22 E|l 8 Sl 22|88
2 : |E5Z 82| E¢2| 5 &
= | §258 88| 23 ¢
L o < == =
O E = = O
1 | Pasgen 1. 44 6 12 26
Tema 1. Beegenne B
1.1 | uHTeNIeKTyaIbHbII aHaIN3 JaHHbIX: 2 4 6
OCHOBHBIC ITOHSTHUS U METOJIOJIOTHSI
12 Tema 2. OCHOBEI MaTeMaTHUYECKOM 2 4 10
CTATUCTHKH JIJIS aHAJIM3a JAHHBIX
Tema 3. OCHOBBEI MaTHHHOTO
1.3 | oOy4eHHs: THITHI 32/1a4 ¥ OCHOBHBIE 2 4 10
ITOJIXO/IBI.
2 | Pa3zgen 2. 72 8 16 48
21 Tema 1. OOyueHnue ¢ yuurenem: 5 4 8
"~ | 3ama4a KjaacCU(UKAIIMU U METOJIBI.




29 Tema 2. OOyueHue ¢ yuyuTenem: 5 4 12
3ajlaya perpeccuu U METOIbI.
23 Tewma 3. OOy4denue 60e3 yuuTens: 2 4 12
KJIACTEpU3alHsl U METOIbI.
Tema 4. OGy4denue 6e3 yuuTens:
2.4 | cHIKEHHE Pa3MEpHOCTH U aHAIIU3 2 4 16
JTAHHBIX.
3 | Pa3znen 3 34 4 8 22
Tema 1. Onenka Moaesnel u
3.1 | mepeoOy4deHHE: METOIBI KPOCC- 2 4 12
BAJIMIALIMU U PETYJISIpU3ALIHH.
Tema 2. [Ipumenenue
3.2 | MHTEJUIEKTYaJIbHOTO aHaJIM3a TAaHHBIX 2 4 10
B PEAIbHBIX MPOEKTAX.
Hroro | 150 18 36 96

3.3 Conep:xkaHue TUCHUTLITAHBI

Pazoen 1. Beeoenue. Mamemamuueckan cmamucmuka 01 00padomku ungpopmayuu

[Ipu3BaH 03HAKOMUTH C OCHOBaAaMH MHTEJUICKTYaJIbHOTO aHAIN3a JaHHBIX. B 1aHHOM pasjerne
paccMaTpUBAIOTCS KJIIOYEBBIC MOHSATUS M METOJIOJIOTHUSA, CBSI3aHHBIE ¢ 3Toi 001acThio. OCHOBHOE
BHUMAaHUE YCJSICTCS TUIIAM JaHHBIX, METOJIaM MX MOJyYEHUs1, XpaHEHUs, COPTUPOBKH U T.I1. Paznen
TaKkKe BKIIOYAeT B ce0s BBEACHHE B WHTEIUICKTYallbHBIM aHalIM3 JaHHBIX, OOCYXJIEHHE OCHOB
KJIACCUYECKOW MAaTeMaTUYeCKOU CTaTUCTUKH, HEOOXOIUMBIX ISl aHAJIU3a TaHHBIX, 1 03HAKOMJICHHE
C OCHOBHBIMU TUIIAMHU 33/1a4 ¥ MOAX0JAaMU B MAIlIMHHOM O0y4YEHUHU.

Pazoen 2. Obyuenue c yuumenem u 0e3 yuumens.

B pasznene npuBoasATCS MOAPOOHOCTH OO0ydYeHHUsS MOJeliel, Ha OCHOBE (OpMATHPOBAHHBIX
JMaHHBIX. 37eCh MOAPOOHO HCCIEIYIOTCS METOJbl OOY4YeHHs] C Yy4YHTeleM, Takue Kak 3aJadu
KiIaccupukanun U perpeccuu. Takke ocBemaercs oOy4deHHWe Oe3 yduTels, BKIIOYas METOMbI
KJIaCTepU3allUU AJIs BBISBICHUS MATTEPHOB U CTPYKTYP B JaHHBIX. METO/IbI pacCMaTPUBAIOTCS KakK C
KJIACCHYECKON TOYKU 3pCHUMA MaTeMaTHUECKOU CTaTUCTUKH, TaK U C TOYKHU 3PCHUSA COBPEMCHHBIX
OCHOB MAIIIMHHOTO O0yYeHUSI.

Paszoen 3. HnmennekmyanbHolil anaiu3 OGHHBIX 6 PEAlbHbIX 3A0a4ax.

Yrny6msieTcst B MpakTUUeCKoe MPUMEHEHNE aHAJIW3a JIAHHBIX. 3/1eCh 00CYKIAI0TCS METOIbI
OLIEHKH MOJIeJIel U MpeoosieHne npodaeMbl IepeoOyUyeHHs ¢ TOMOIIbIO TEXHUK KpOCC-Balualuu
U pEryaipru3anuu. Taxxe AKIICHT AC€JIaC€TCs Ha TOM, KaK HHTGJ’IJ’IGKTy&J’ILHBIfI aHaJIN3 JaHHBIX HAXOIUT
CBOE€ NIPUMEHEHUE B PpEAIbHBIX NPOEKTaX, BKIIOYAs 3aJaud CHWKECHMSI Pa3MEPHOCTH, aHaIM3a
JAaHHBIX U U3BJICUCHUSA MMPAKTUYCCKUX BBIBOJOB U3 0O0JIBIINX 00HLEMOB I/IH(l)OpMaI_II/II/I.

3.4 TemaTnka ceMMHAPCKUX/NIPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1 CemuHapckue/IpaKTUYECKHE 3aHATHS

Cemunap 1. BBeenue B HHTEIUIEKTyalIbHBINA aHAJIM3 TAHHBIX: OCHOBHBIE KOHIEMIIUU U 1IeITH
aHajIn3a JaHHBIX; POJIb HUHTCIUICKTYaJIbHOI'O aHa/In3a JaHHBIX B COBPEMCHHOM MHUPE;

Cemunap 2. OcHOBBI MAaTEMaTHYECKOW CTATUCTUKH [T aHAIN3a JaHHBIX

CemuHap 3. 3HaKOMCTBO C CPEIOM U MHCTPYMEHTaMH sl aHaJIu3a JaHHbIX.

Cemunap 4. OcHOBBI pabOTHI C TAaHHBIMH: 3arpy3Ka, MpeaoopadboTKa, BU3yalu3anusl.



Cemunap 5. [IpumMeHeHHE CTATUCTUYECKUX METOIOB K aHAJIU3Y JaHHBIX: pacipeieseHus,
KOPPESIHH.

Cemunap 6-7. Knaccudukarus JaHHBIX: JOTUCTHYECKASI PETPECCUS U METO]] OMTOPHBIX
BEKTOPOB.

Cemunap 8. Kiaccuduxanus JaHHBIX: METOJIBI IEPEBHEB PEIICHUH.

CemuHap 9-10. PerpeccuoHHBIN aHAIM3: JIMHEHHAA U IOJMHOMUAIbHAS PErPECCUS.

Cemunap 11. KnactepHublit aHanu3: METOAbI U UHTEPIIPETALIUAS PE3YIbTATOB.

Cemunap 12-13. Metozs! Ki1actepusaiuu: kK-cpeHux, nepapxudeckas KjaacTepusaius u
IpyTHE

Cemunap 14-15. CHmxeHne pa3MepHOCTH JTAaHHBIX: METO/T TJIaBHBIX KOMITOHEHT U t-SNE.

Cemunap 16. Metoabl OIIEHKH MOJIENIEH: KpOoCcC-BaJIUIallksl, METPUKH KaueCTBa.

Cemunap 17-18. [IpakTnyeckoe NpUMEHEHHE UHTEIUIEKTYabHOTO aHaIn3a JaHHbIX

3.4.2 JlabopaTopHbIe 3aHATHS
He npenycmoTpenst

3.5 TemaTuka KypCcOBBIX MP0EKTOB (KyPCOBBIX padoT)

Tema kypcoBoit paborel «Pa3zpaboTka cHCTeMbl TEeXHUYECKOro 3peHus». Ilapamerpsl,
ONMCAHNE U MPUHIUI padOThl 00BbEKTA ONPEEIIAIOTCSI HOMEPOM BapUaHTa CTYEHTA.

4 Y4yeOHO-MeTOAUYECKOE M UHPOPMALIMOHHOE o0eclieyeHne
4.1 Hopmatusnsblie J1oKyMeHTbI 1 'OCTb1

He npexycmoTpensl

4.2 OcHOBHas IUTEpaTypa

1. Koanwo, JI. I1. IToctpoenue cucteM MammHHOT0 00yuenust Ha si3bike Python / JI. I1. Koanwo,
B. Puuaprt; nepeBon ¢ anrnuiickoro A. A. CauHkuH. — 2-e u3n. — Mocksa: [IMK Ilpecc, 2016. —
302 c. — ISBN 978-5-97060-330-7. — TekcT: ameKkTpoHHBIH // JIaHb: 3JIEKTPOHHO-OMOINOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/82818.

2. Mupxun, b. I'. ba3oBble MeTO/bI aHAIM3a JAHHBIX: YYCOHUK M MPAKTHKYM JJIs BY30B /
b. I'. Mupkus. — 2-e u3f., nepepad. u non. — Mocksa: U3natensctBo FOpaiit, 2024. — 303 c. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-18842-4. — Texct: anekTpoHHbIH // OOpa3oBaTenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/551786.

3. AHanu3 JaHHBIX . yuyeOHHWK i By30B/ B.C. Mxutapsa [ jap.]; TOa pemakmuei
B. C. Mxurapsiua. — MockBa: UzmatensctBo  FOpaiit, 2024.— 490c.— (Bwicmiee
obpazoBanme). — ISBN 978-5-534-00616-2. — Tekct: osnexTpoHHbI // OOpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/536007.

4.3 lonoJIHUTEbHAS JUTEPaTypa

1. Pamka, C. Python u mammnHOe oOyueHue: kpaiiHe HE00X0IMMoe 1ocodue 1Mo HOBEUIIeH
MpEICKa3aTeIbHON aHAJIMTHKE, 00s3aTenpbHOe s Oojiee TIyOOKOTO MOHUMAaHUS METO0JIOTHH
MalImHHOTO o0y4eHus: pykoBoacTtBo / C. Pamika; mepeBoa ¢ anrimiickoro A. B. JlorynoBa. —



Mocksa: JIMK IIpecc, 2017. — 418 c¢. — ISBN 978-5-97060-409-0. — TekcT: 37eKTpOHHBIN //
Jlanb: anekTpoHHO-OnOmoTeynas cucrema. — URL.: https://e.lanbook.com/book/100905.

2. AHanu3 HAyYHO-TEXHUYCCKUX JTAHHBIX M PE3yIbTaTOB UCCIEAOBAHUN: YICOHUK IS BY30B
/ A. H. Acayn, E. W. PeiOHOB, I'. ®. IllepOuna, M. A. Acayn. — Mocksa: M3narensctBo FOpaiir,
2024. — 240 c. — (Bricmiee oopaszoBanue). — ISBN 978-5-534-15448-1. — TekcT: 31eKTPOHHBIN
// Obpa3zoBarenbHas wiatdopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/544557.

3. Moiizec, b. b. CraTucTU4ecKre METOJbl KOHTPOJIA KauecTBa M 00paboTka
SKCTIIEPUMEHTAIBHBIX JaHHBIX: yueOHoe mmocodue mist By30B / b. b. Moiizec, 1. B. [Ilnotaukosa, JI.
A. Pempko. — 2-¢ m3n. — Mocksa: UsnmarensctBo FOpaiir, 2024. — 118 ¢. — (Bsicmiee
obpazoBanme). — ISBN 978-5-534-11906-0. — Texkct: snekrponHbiii // OOpaszoBarenbHas
wiatdopma tOpaiir [caiit]. — URL.: https://urait.ru/bcode/5427009.

4.4 JnekTpoHHBIEe 00pa30BaTeIbHbIE PECYPChI
He npexycmotpero

4.5 JInueH3M0HHOoe ¥ CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecreuenue

1. Anaconda
2. Python

4.6 CoBpeMeHHbIe MPO(ecCHOHATbHbIE 0a3bI IAHHBIX U HHGOPMAIIMOHHBIE
CIIPABOYHbIE CHCTEMBI

1. Hayunast anextponHas oubmuoreka http://www.elibrary.ru

2. Poccwuiickast rocymapctBeHHast oubaroteka http://www.rsl.ru

3. EnnnHoe okHO jocTyna K 00pa3oBarenbHBIM pecypcam DeepanbHblil moprain
http://window.edu.ru

4. OBC «YHuBepcuTeTcKas 6nbnuoreka onnaite» https://biblioclub.ru/index.php

5 MarepuajibHO-TEXHHYECKOE 00ecrieueHue

1. KommbloTepHBI Kjacc ¢ MpeayCTaHOBIEHHBIM IPOTPaMMHBIM OOECIeUeHHUEM,
yKa3aHHBIM B 1. 4.5, MyJIbTUMEIUIHOE 000pyZ0oBaHHE (IIPOEKTOpP, NMEPCOHAIBHBIH KOMIBIOTEP
npernojaBaTes).

2. AynuTtopus A JEKIMOHHBIX, MPAaKTHYeCKUX 3aHATHH. OOopynoBaHME U ammaparypa:
ayIUTOpHAs JOCKa, BO3MOKHOCTh HCIIOJIb30BAHNS MYJIbTUMEINHHOIO KOMILJIEKCA.

6 Meroauyeckue peKOMeHIANUH

6.1 MeTonnueckue peKOMeHIAIUM /IJI MPeNnoAaBaTeis N0 OPraHu3auuu
00y4eHus1

Ha nepBom 3aHATHH MO IUCHUIUIMHE HEOOXOAMMO O3HAKOMUTH CTYACHTOB C MOPSAKOM €€
u3y4deHus (TeMaMu Kypca, GopMaMH 3aHATHIA, TEKYILETO U IPOMEXKYTOYHOTO KOHTPOJIS ), PACKPHITH
MECTO M POJIb IUCUUIUIMHBI B CUCTEME HayK, €€ MPAaKTHUECKOe 3HaUY€HHUe, TOBECTH J0 CTYACHTOB
TpeGoBaHus K (popMe OTUYETHOCTH U MPUMEHEHUS BHJIOB KOHTPOJIS.



[Tpu moAroTOBKE K MPAKTUYECKUM paboTaM M0 MepeuHIo OOBSIBICHHBIX TEM IIPETI01aBaATEII0
HEO0OXO0JUMO YTOYHHTH IJIaH UX MPOBEACHUS, TPOAYMaTh GOPMYIHUPOBKH U COJIEPKAHUE YUSOHBIX
BOIIPOCOB, BEIHOCHMBIX Ha 00CYKICHHE.

B xozme paboThl BO BCTYHNUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYI0 3HAYUMOCTb TEMBbI
paboThI, OIIPEIETUTh MOPSIOK €€ MPOBEACHUS, BpeMsl Ha 00CYKAEHUE KaXKA0TO yueOHOT0 BOIpoca.
[Tpumensis  QpoHTanbHBIA  ONPOC JaTh BO3MOXKHOCTb  BBICTYNIUTH BCEM  CTYyJEHTaM,
IPUCYTCTBYIOIIUM Ha 3aHATUU.

B 3axmounTenbHON YacTu pabOTHI ClIeyeT OJIBECTH €€ UTOTH: 1aTh OLIEHKY BBICTYILICHUN
KaXJIOTO CTy/ICHTa M Y4eOHOM! IpyMIIbI B IIeTIOM. PacKpbITh OJI0KHUTEIBHBIE CTOPOHBI M HEJJOCTATKH
poBeJIcHHOU paboThl. OTBETUTH HA BONPOCH! CTYEHTOB. BbIaaTh 3aqanust 1151 CaMOCTOSITENIbHOM
paboThI 110 MOATOTOBKE K CIEAYIOLIEMY 3aHSITHIO.

Meroavka mnpenoAaBaHus JUCHUIUIMHBL «VIHTENNIEeKTyanpHbII aHaIU3 JaHHBIX» W
peain3anys KOMIIETEHTHOCTHOIO IOJAXOJa B H3JIOKEHMH M BOCHPUSTHM MaTepuaia
IpeycCMaTpUBAET UCHOIb30BaHUE CIEAYIOUINX AKTHUBHBIX U MHTEPAKTHUBHBIX (HOPM MPOBEICHUS
IPYIIOBBIX, UHAUBUAYAIbHBIX, ayAUTOPHBIX 3aHITUH B COUETAHUU C BHEAYJUTOPHOU pabOTOM C
1eNIbi0 POPMUPOBAHUS U PA3BUTHS MPOPECCHOHATBHBIX HABBIKOB 00YYaIOIINXCSI:

— TIOJArOTOBKA K BBINOJHEHUIO M 3allUTa [PAKTUYECKUX pabdoT ¢ IOMOIIBIO
CHEIHUAIM3UPOBAHHOTO TPOrPAMMHOTO O0OeCTIeueHus;

— TEXHOJIOTMM aHajlu3a CUTyallud JJs aKTUBHOTO OOy4Y€HHUs, KOTOpBIE I103BOJISIOT
CTYJIEHTaM COEIUHUTH TEOPHIO U MPAKTUKY, IPEACTABUThH IPUMEPHI IPUHUMAEMBIX PELICHUN U UX
MOCJEICTBHIA, JEMOHCTPHPOBATH pAa3UYHBIC TO3MLIUH, (OPMHUPOBATH HABBIKHM  OIEHKH
aJIbTEPHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBHUSX.

OOyueHue 1o IUCUUIUIMHE BEAETCS ¢ IPUMEHEHUEM TPaJUIIMOHHBIX TOTOKOBO-TPYIIIIOBBIX
H(}OPMaILMOHHO-TEIEKOMMYHHUKAITHOHHBIX TeXHONorui. [Ipu ocyiecTBiennn o0pa3oBaTenbsHOTO
nporiecca 1o JUCHUTUTHHE UCTIONB3YIOTCS CIIEAYIONINE HHPOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHBIC
TEXHOJIOTHH: MPE3EHTAIlUH C IPUMEHEHHEM MTPOEKTOpa U mporpammel PowerPoint.

6.2 MeToanueckue YKa3aHHs JJIsl 00y4arOmUXCsl 0 OCBOEHHIO THCIHTILIHHBI

CamocrosTenbHass paboTa sBISETCS OJHUM W3 BHIOB y4deOHBIX 3aHsaTuid. Llens
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE CaMOCTOSATENbHOE MOJTY4YEHHE CTYACHTAaMH HaBBIKOB
paboTHI B MPOrPaMMHBIX MTPOAYKTAX, PACCMATPUBAEMBIX B IPOLIECCE N3YUYCHUS TUCIUILTHEL.

AyIuTOpHas caMOCTOsATeNIbHAs paboTa M0 TUCIMITIIMHE BBIMOJIHAETCS Ha y4eOHBIX 3aHATUAX
MI0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM IIPEIIOIaBaTellsl M 110 €T0 3aaHHIO.

BueaynuTtopHass camocTosiTenbHas paboTa BBINOJHSETCS CTYJEHTOM IO  3a/IaHUI0
IperoIaBaTessi, HO 0€3 ero HeMOCPEICTBEHHOTO YUaCTHS.

3aoauu camocmoamenvHou padomsl cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! paboThI;

- OCBOEHHE COJIEpKaHMsI JUCLIUIUIMHBL,

- yIIIyOJieHUe COJIEpKAHMsI 1 OCO3HAHWE OCHOBHBIX TIOHSATHH JUCIUTUIAHBL,

- ICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYEeHHOTO B X0JI€ CAMOCTOSTENIbHBIX 3aHATUI
1St 3 PEeKTUBHOM MOATOTOBKU K 1U(. 3a4ETy.

Buowt éneayoumopnoii camocmosamenvnoil padomot:

- CAMOCTOATEIEHOE N3YYECHUE OT/IEIBHBIX TEM AUCIUTUINHBL,

- IOJITOTOBKA K MPAKTUYECKUM 3aHATHM;

- 0OpMIICHHE OTYETOB 110 BBIITOJHEHHBIM MTPAKTHYECKUM padoTam;

- BBITMOJIHEHUE U 0(pOpPMIIEHHE KypCOBOIl paboTHI,

- MOJITOTOBKA K KOHTPOJILHBIM paboTam;

- MOJITOTOBKA K JU(. 3au€Ty.
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J1J1s BBITIOTHEHHMSI TF0O0TO BUAA CAMOCTOSTENILHOM paboThl HEOOXOAMMO MPONTH CIEIyIOIIHE
ATk

- OTIpe/IeTICHUE TIeTT CaMOCTOSITEIBbHON paboTHI;

- KOHKPETH3allusl TI03HABATEIILHOW 3a]1auu;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BEIOOp aJIeKBAaTHOTO crioco0a IeHCTBHSI, BEAYIIETO K PEIICHUIO 33]1auu;

- TUTAHUPOBAHKE PAOOTHI (CAMOCTOSATETHPHON HITH C TIOMOIIBIO MPETO/IABATEINS ) HAJl 3a/IaHUEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHHS CAMOCTOSITEIbHONH pPabOThI CaMOKOHTPOJIS
(POMEKYTOYHOTO U KOHEYHOTO) PE3YJIbTaTOB padOTHI, U KOPPEKTUPOBKA BBITOJIHEHUS PAOOTHI;

- pedekcust;

- Ipe3eHTaus padboThl.

7/ MoH OLIEHOYHBIX CPEACTB

B npornecce 00ydeHust UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (DOPMBI CAMOCTOSATEIBHOM
paboTHI CTYIEHTOB, OLIEHOYHBIE CPECTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHBIX
aTTecTalui

- OTYETBHI 110 IPAKTHUECKUM paboTam;

- KOHTPOJIbHBIE PaOOThI;

- KypcoBas paboTa;

- ¢ depeHIPOBAHHBINA 3a4ET.

O1eHOYHBIE CpEICTBA TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBLHBIC 3a/1aHUS
[0 IPAKTUYECKUM PadOTaM MHIMBHIYATBHO IS K&KIOTO 00YYaromerocs.

B pesynbrare ocBOCHUS TUCIUILTHHBI (MOTYJIs1) (POPMUPYIOTCS CIeIyrOIne KOMIIETCHIINH:

Ko
A HaumeHoBaHHe KOMNETEHI[UH BbIMYCKHUKA
KOMIeTeHIHH
Crnioco0eH pa3pabaTbIiBaTh U IPUMEHATH METObI HICKYCCTBEHHOTO
I1K-1 MHTEJUIEKTa ¥ MAIIMHHOTO 00yUYeHHs JUI pelieHNs TpodecCHOHaIbHbBIX
3ama4y

7.1 MeToabl KOHTPOJISI U OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUsI

Hepequb OLCHOYHBIX CPCACTB IO AUCHUIIIINHE <(I/IHT6HH6KTyaJIBHBII>’I aHaJIn3 JaHHBIX)»

Bun xonTpons HanmenoBanue
pe3yabTaToOB KOHTpPOJISL pe3yJIbTaTOB
o0yueHus 0o0ydeHus

KpaTkas xapakTepucTika KOHTPOJIs

n/n pe3yabTaToB 00y4YeHHUs

[IpakTuyeckas paboTa  BBINOJIHSACTCS
MHAUBUAYAIBHO KaXIbIM CTyJeHTOM. [1o
pesyJbTaTaM  BBIOJHEHHUS  PalOTHI
CTYJIeHT 0OpMIISIET OTUET, COJIEPIKALITUIT
noJApoOHOEe  OMHMCaHWE MPOAETaHHOM
paboThl C HATNSAAHBIM MPEACTaBIECHUEM
pesyabTatoB.  OdopMileHHBIH  OTYET
CTYJEHT cCcJlaeT TpernojaBareil0  Ha

1 Texymuit [TpakTnueckas pabora
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NPOBEPKY B 3apaHee YCTaHOBJIECHHBIN
cpok. Ilpm mpoBepke mpenogaBareib
OLICHMBACT  KadecTBO  o(opMIICHUS,
KOPPEKTHOCTh ~ MPOJICTaHHBIX  IIaros,
pe3yJbTaToB pabOThl M BHIBOJOB. YacTh
paboT mojpa3yMeBaeT YCTHYIO 3allUTY B
dbopMaTe T0KJIa/1a/Ipe3CHTAIIH.

Tekymmit

KonTponbnas pabora

KoutponbHast pabora  BBIIOJHSETCS
UHAUBUAYAIbHO KaXIbIM CTYACHTOM.
3ajaHue MOAPa3yMEBAET BBINOJIHEHUS
psga  1IaroB  C  MCIOJb30BaHUEM
IPOrpaMMHOTI0 obecrnieueHus,
M3y4aeMOI'0 B COOTBETCTBYIOLEH TEME.
Pe3ynbTaToM BBINOTHEHUS! KOHTPOJIBHOM
paboThI ABJIETCS ANEKTPOHHBIN
JJOKYMEHT C KpaTKUM  OIMCaHUEM
BBIMIOJTHEHHBIX I1aroB U TMOJYYEHHBIX
pe3yabTaToOB. [Ipn MIPOBEpPKE
IpenojaBaTelib OLICHUBAET KaK
pe3ynbTraT paboThl, TaK U MYCTh
JIOCTHKEHUSI pe3ybTata.

IIpomekyTOUHBIN

Kypcosas paGorta

KypcoBas pabGota BbINONHSAETCS B
COOTBETCTBUM C  UHAMBHUAYAIbHBIM
3aJJaHuEeM, CJaeTcsi N0 OKOH4YaHuM 16
Heaenu oOydenwus. Paborta nomkHa OBITh
BBITIOJIHEHA u oopmieHa B
COOTBETCTBUU C TpeOOBaHUAMU U
COJEp)KaTh  ONMCAaHUE  BBHIIOJHEHUS
KOKIOro MYHKTa 3afaHus.  3alura
KypcoBO# pabOThl MPOUCXOAUT B opme
JOKJIazga C  Ipe3eHTauuen. IIpn
BBICTABJICHUN OLICHKH IIPENO/JaBaTENb
OLICHMBAeT pe3yJbTaT paboThl, MyTh
JOCTHXKEHUSI Ppe3ylbTaTa U  YCTHYIO
IIPE3EHTALMIO pe3yIbTara.

[IpomexxyTouHbIN

JuddepenunrpoBaHHbIi
3a4€T

[TpomexyTouHas aTTecranus
0o0y4aromuxcs B dopme
nuddepeHIIpPOBaHHOTO 3auéra
TIPOBOTUTCS o pe3yapTaraMm
BBITIOTHEHUSI BCEX BHJIOB  Yy4eOHOU
paboThl, TPEAYCMOTPEHHBIX YYEeOHBIM
IUIAHOM 1O  JIaHHOW  JWCIHILTUHE
(MOmynI0), TPH OTOM  YYHUTHIBAKOTCS
PE3yIIbTATHI TEKYIIEeTo KOHTPOJIS
yCIIEBaEMOCTH B TEUCHHE CEMECTpa.

Ouenka CTETIeHU TOCTHKEHUS
0o0y4armuMucs TJIAaHUPYEMBIX
pe3yJabTaTOB OOYYEHHUs MO AMCLUIUINHE
(MOJTyJTr0) IPOBOAUTCS TIPETIOIaBaTEIEM,
BEIYIIUM 3aHATUA 1O JUCIHILTUHE
(MOJTyJTFO) METOZIOM SKCTIIEPTHOM OIICHKH.
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IIo nroram mpoMe;KyTO4YHON aTTeCTallUU
10 IUCLUIIMHE (MOAYJIIO) BBICTABIISACTCS

OLICHKA COTIIUYIHOY, «XOpOLIO»,
«yIIOBJICTBOPUTEIHHON 170171
«HCYHOOBJICTBOPUTCIILHO».

Bo BpeMs IIPOBEICHHUS
TG GepeHIIMPOBAHHOTO 3auéTa

CTYJEHTY NpejaracTcsi BHIIOIHUTH 3
npakTuueckux 3ananus. [lo pesynbraty
BBITIOJTHEHUS CTYICHTY 3a/1al0TCs
BOIIPOCHl Ha NMOHWMAHHUE BBIMOJHEHHBIX
3amau. KonuyecTBO JOMONHUTEIBHBIX
BOIIPOCOB 3aBUCUT OT MOJIHOTHI OTBETa

K

CTyJIEHTA.
IIPOMEKYTOUHON
JIOIIYCKaI0TCs
BBIIIOJIHUBIIINE
paboTHI,
IIPOrpamMMoi 1o
JUCLUIUINHE
AHAJIN3 JaHHBIX»

BCC

TOJIBKO
BUEI
IIPEyCMOTPEHHBIE

aTTecTaluu
CTYJCHTBI,
yueOHOU
paboueit

«MHTenneKTyanbHbIi

7.2 Ikaja M KPUTEPUH OLEHUBAHUS Pe3yJILTATOB 00y4YeHUsI

[Toka3zaTenem olleHUBaHMS KOMIIETSHIIMIA Ha PA3JIMYHBIX dTanax ux GOpMUPOBAHUS SBISIETCS

JOCTHXKEHNE 00yUaroIMMHUCS MIJIaHUPYEMBIX PE3yJIbTaTOB O0yUEHUs 0 JUCIUILTUHE (MOAYIIIO).

MokasaTens > KgnTepnn OHeHI/IBaHI/ZI -
3HATH: OO6yuaromuiics OOGyuarouuiicst OO0yuatonmiics OGyuatouuiics
Metosl JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
MareMaTHYecKoil MIOJIHO€ OTCYTCTBHUE HETOJIHOE YaCTHYHOE TMOJIHOE
CTAaTUCTHUKHU U aHaJIM3a WJIN HEAOCTATOYHOC COOTBETCTBHE 3HAHUH. COOTBETCTBUE 3HAHMM COOTBETCTBHEC
JAHHBIX JJIS CO3AaHUS | COOTBETCTBUE 3HAHUU: | METOJBI METOJIBI 3HaHUI: METOJIBI
MoOJIeNIeH CHCTEM METOJIBI MaTeMaTHIECKOH MaTeMaTHIECKOM MaTeMaTHIECKOM
HCKYCCTBEHHOTO MaTeMAaTHIECKOM CTaTUCTHKY U aHAJM3a | CTATUCTHKH W aHAJHN3a | CTATUCTHKH U
WHTEJUICKTA [T CTAaTHCTHKY W aHaJM3a | JaHHBIX JJISI CO3MaHUS | MAaHHBIX JJIS CO3MAHUS | aHAIM3a JAHHBIX JUIS
pereHus JAHHBIX JUIS CO3IaHUS | MOJENeH CHCTeM Mojienel cucTeM COo3/1aHus Mojesen
npo¢ecCrHOHaTBHBIX MoJieNelt CuCTeM HCKYCCTBEHHOTO HCKYCCTBEHHOTO CUCTEM
3a1a4 HCKYCCTBEHHOTO MHTEJJIeKTa st MHTEIJIeKTa JIst HCKYCCTBEHHOTO

HUHTCJIJICKTAa IJIs1 peuicHusA pemeHusa HUHTCJIJICKTAa IJIs1
peuieHus podecCHOHATBHBIX po¢heCCHOHATIBHBIX peuieHus
npodeccCHOHANBHBIX 3a1a4. 3ajad. npodeccHoHAIBHBIX
3aj7a4 JonyckatoTcs Honyckatorcst 3a/1au.
3HAYUTEIIHHBIE HE3HAYNTEILHBIE CB00OIHO
OIIMOKH, IPOSIBIIAETCS | OMIMOKH, HETOYHOCTH, | OIEpPHUPYET
HEJIOCTaTOYHOCTh 3aTpyIHEHUs pU PHOOPETEHHBIMU
3HaHUM, IO Py AHATTUTHYCCKUX 3HAHUSMH.
NoKazareJeH, orepanusXx.
oOyJarommuics
UCTIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHEHHUS IIpU
OIIEPUPOBAHUU
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3HAHWSIMH TIPH UX
TepeHoce Ha HOBBIC
CUTYaIlUH.

yMeTh:

Bei6upats u
MPUMEHSTh
ITOPUTMBI aHAJIN32
JIAaHHBIX U OLICHUBATh
MOKa3aTeJIM KauecTBa

OOyJatommiics He
yMEET WI B
HEJ0CTaTOYHOU
CTETIeHN YMeeT
BBIOMpATh U
MIPUMEHSTh

OO6yuatomtmiics
JIEMOHCTPUPYET
HETOJIHOE
COOTBETCTBUE YMEHUUI
BBIOMPATH U
MPUMEHSTH

Oby4atormmiics
JEMOHCTPUPYET
YaCTHYHOE
COOTBETCTBUE YMEHUNI
BBIOUpATH U
MIPUMEHSTh

OO0yuatontuiics
JIEMOHCTPUPYET
MIOJIHOE
COOTBETCTBHE
yMEHHH BBIOUpATh U
MIPUMEHSTH

MOCTPOCHHBIX ANrOPUTMBI aHAITH32 AIITOPUTMBI aHAITH32 AITOPUTMBI aHAITH32 AITOPUTMBI AaHAJTH32
Mozenei JaHHBIX ¥ OLCHUBATh | JAHHBIX M OLICHMBATh | JAQHHBIX M OLCHUBATh | JaHHBIX U OLICHHUBATH
MOKa3aTeNy KadyecTBa | ITOKa3aTeJM KauecTBa | IOKa3aTelId KayecTBa | [OKA3aTelH
MOCTPOEHHBIX HOCTPOEHHBIX MIOCTPOCHHBIX KayecTBa
MoJenen MOJIENEH. MOJIENEHN. IIOCTPOEHHBIX
Homnyckatores YMeHus 0CBOCHEI, HO MOJIENEH.
3HAYHUTEIIbHBIC JIOIYCKarOTCsl CoboaHO
OIUOKY, IPOSBISIETCS] | HE3HAUUTETIbHBIE olepupyer
HEeI0CTaTOYHOCTh OLIMOKH, HETOYHOCTH, | MPHOOPETCHHBIMU
YMEHHUi, 110 psay 3aTPyAHEHUs IIpU YMEHHUSAMY,
HOKa3aTeHeﬁ, AHAJIUTHYCCKUX MPUMCHACT UX B
oOyyJaromuics olepanusx, MepeHoce | CHTYaIMsX
UCIIBITBIBACT YMCHUI Ha HOBEIE, HOBBIILICHHOM
3HAYHTEIbHBIC HECTaHIapTHBIC CJIOXKHOCTH.
3aTPyAHCHUS IPH CHTYaLHUH.
OIIepUPOBAHHU
YMEHHUSIMU TIPU UX
HepeHoce Ha HOBBIS
CUTYAILUU.
BJIA/IETh: OO0yuaromuiics He | OOyuaromuiicsi B OOyuaromuiicst OOyuaromnuiics B
HaBsikamu HamucaHust | BiajeeT W B | HEJOCTATOYHON YaCTHYHO BJIAJICET: MIOJIHOM 00BeMe
IporpaMMHOT0 KoJa He,Z[OCTaTO‘IHOI\/II CTCIICHU BJIAZICCT: HaBbIKaMH HAaITMCaHUS BJ1aCCT:
OCHOBHBIX CTCIICHU BJIAJICCT HaBbIKaMH HAaITMCAaHUS MporpaMMHOIro Koga HaBbIKaAMH
AJIrOPUTMOB HaBbIKAMH HAIITMCAHUS IIpOorpaMMHOT0O KOJda OCHOBHBIX HamnmucCaHus
MaTeMaTHYeCKOH HNPOrpaMMHOTO KoJia OCHOBHBIX AIITOPUTMOB HPOrpaMMHOTO KoJia
CTAQTUCTUKH, aHAJHM3a | OCHOBHBIX AIITOPUTMOB MaTeMaTH4eCKOi OCHOBHBIX
Y BU3YaJIH3aLH1 aNITOPUTMOB MaTeMaTHYeCKOM CTATUCTHUKH, aHAJIM3a | AITOPHTMOB
JaHHBIX, a TAKXKE MaTeMaTH4eCKOi CTAaTHCTUKH, aHAJIM3a | M BH3yaJH3aluH MaTeMaTH4ECKOM

MAalIHHHOTO
00yJeHHS.

CTaTHCTHKH, aHAIM32
1 BU3YAITU3AIIHH
JIAHHBIX, & TAKKE
MAaIIHHHOTO
00yUeHHUS.

Y BU3yalH3aliu
JIAHHBIX, & TAKIKE
MAIIMHHOTO
0o0y4eHusl.
OOGyuarouuiicst
HCTIBITHIBACT
3HAYUTEIIbHBIC
3aTPYIHEHUS MIPH
MPUMEHEHUH HABBIKOB

JIaHHBIX, a TAKXKE
MAIIIMHHOTO
0o0y4eHusl.

HaBbIku 0CBOEHBI, HO
JIOTTYCKAIOTCS
HE3HAYMTEIIbHBIC
OIIMOKHU, HETOYHOCTH,
3aTpyAHEHUS TIPH
AQHAJTUTUYCCKUX

CTAaTHUCTHKH, aHAJIN3a
U BU3yalM3alluu
JIaHHBIX, a TAKXKE
MAIIXHHOIO
00y4eHusl.
CB00O01HO
MIPUMEHSIET
MOJIYYCHHBIC HABBIKH
B CHTYAIHSAX

B HOBBIX CUTYyallUAX. orepanusiax, nepeHoce IIOBBIICHHOM
yMeHI/Iﬁ Ha HOBBIC, CJIOKHOCTH.
HECTaHAAPTHbBIC
CUTyaluu.

IIIkana oueHUBAHUA IPOMEKYTOYHOM aTTecTaumu: A depeHIMPOBAHHBIN 32a4€T

IITkana oneHUBaHUS

Omnucanue

OTJIIMYHO

BrinonHeHs! Bce BBl yueOHOU paboThL, TPe1yCMOTPEHHbIE yUeOHBIM
m1aHoM. CTyJEHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHH,
HaBbIKOB TPUBEICHHBIM B TaOJMIax [OKa3aTessM,
PUOOPETEeHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMH, IPUMEHSIET UX B
CUTYallUsIX MOBBIIIEHHON CIOHOCTH, HE MCHBITHIBAET 3aTPyIHEHUN

Orepupyer
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IIPY AHAIUTUYECKUX OIEpALMAX, IEPEHOCe 3HAHUKW U YMEHMH Ha
HOBBIE, HECTAHJIAPTHBIC CUTYALUH.

Xoporo

BrimonHens! Bce BUbI yueOHOH paboThI, MPEIyCMOTPEHHBIE YUeOHBIM
rwiaHoM. CTyZeHT AeMOHCTPHPYET YaCTUYHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB TIPUBEJCHHBIM B TaONUIAX IOKA3aTelsiM,
OIlEpUpPyeT NPUOOPETEHHBIMH 3HAHUSMH, YMECHUSMH, HaBBIKAMH,
NPUMEHSET UX B CUTYaIMsAX IOBBIIICHHOW ciiokHOCTH. [Ipu 3TOoM
MOTYT OBITH JIOIYIICHBl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS TPU AHATUTHYECKUX OIEpalHusiX, MEePeHOCce 3HAHUN H
yMEHHI Ha HOBBIE, HECTAHAAPTHBIC CUTYAIHH.

yI[OBJ'IeTBOpI/ITCJ'ILHO

BrimonHeHs! Bce BUbI yueOHOH pabOThI, IPEAyCMOTPEHHBIE yUeOHBIM
m1aHoM. CTyZ€HT IEMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB TIPUBEJCHHBIM B TaONHUIAX IOKAa3aTelsiM,
JIONYCKAIOTCA 3HAYUTENIbHbIE OLIMOKU, IPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHHUH, HABBIKOB II0 psAdy IIOKa3aTeJed, CTYIEHT
UCIBITHIBAET 3HAYUTENIBHBIC 3aTPyJHEHUS IIpU  ONEPUPOBAHHUU
3HAHUSIMU U YMEHUSIMHU IIPU UX NIEPEHOCE HA HOBBIE CUTYAIUU.

HeynosierBopurensHo

He BpimonHen oauH wunu  Oosee BUAOB y4uyeOHOH  paboTHI,
MPEIyCMOTPCHHBIX y4eOHBIM IUIaHOM. CTYJEHT JIEMOHCTPHPYET
MOJIHOE OTCYTCTBHE WM HEIOCTAaTOYHOE COOTBETCTBUE 3HAHUIA,
YMCHHI, HABBIKOB TPUBEICHHBIM B TaOMUIAX IMOKA3aTessIM,
JOMYCKAIOTCA 3HAYUTENIbHbIE OIIMOKHU, MPOSBISETCS OTCYTCTBUE
3HaHUM, YMEHUH, HaBBIKOB 110 sy IOKAa3aTesied, CTYJEHT HE MOKET
OIEpUPOBATh 3HAHMSIMH M YMEHUSIMH MPU UX TEPEHOCE Ha HOBbBIE

CUTYallHUH.

Ikana oneHUBAHUA MPOMEKYTOUHOM aTTeCcTaAallMU: KypcoBasi pabora

HanmenoBanune
KOHTPOJISL pe3yJIbTaTOB
00y4eHus

IIIxana oneHUBaHUI

Onucanue

BelinosiHenue u 3amura
KypCOBOI pabOThI

OtnnyHO:

KonnyectBo HabpaHHBIX
0aJJI0B 3a MOSICHUTENBbHYIO
3aIlUCKY U 3aIIUTy pabOoThI
—-9-10.

Xopowo: KonnuectBo
HaOpaHHBIX OaJJIOB 3a
MOSICHUTEINIBHYIO 3aIUCKY
W 3amuTy paboTel — 7-8.

VY 10BIETBOPUTENBHO:
KonnyectBo HabpaHHBIX
0aJI0B 3a MOSICHUTENbHYIO
3aIUCKY U 3aIIUTy PabOoThI
—5-6.

KonnyectBo HabpaHHBIX
0aJI0B 3a MOSICHUTENbHYIO
3aIUCKY U 3aIIUTy pabOoThI
—0-4.

Kpurepun onienuBanus: —
CooTBeTcTBHE TEXHUYECKOMY 33JJaHUIO:
3 Gania — OJIHOE COOTBETCTBHE
TEXHUUYECKOMY 3aJIaHUIO0, BHITIOJTHEHbI
BCE 3aJJaHMs U3 METOIUYECKHUX
yKa3aHu

2 0aja — IOJIHOE COOTBETCTBHE
TEXHUUYECKOMY 3aJIaHUIO, BHIMIOJTHEHO B
MOIABIISOIIEE OOIBIITNHCTBO
IOIMOJHUTEIbHBIX 3aJaHUN U3
METOJIMYECKUX YKA3aHHMA

1 6ann — He MOJIHOE COOTBETCTBHE
TEXHUUYECKOMY 3aJIaHUIO, BBITTOJHEHA
TOJBKO YaCTh JOMOJHUATEIBHBIX
3aJaHuH

0 6anIoB — HE COOTBETCTBHE
TEXHUUYECKOMY 3a/IaHuI0, HE
BBINOJIHEHBI JTOITOJIHUTEIbHEIE 3aTaHus
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MJIX BBIITOJIHCHA TOJIBKO MaJias UX 4aCThb

KadecTBO MOSICHUTENHLHOMN 3aITMCKH:

3 OaJia — NOSICHUTEIIbHAS 3alIiCKa
HMMEET JIOTUYHOE, MOCIEA0BATEILHOE
M3II0KEHUE MaTepuaa ¢
COOTBETCTBYIOIIIUMHU BBHIBOJAAMH 1
000CHOBAaHHBIMH OJIOXKCHUSIMU

2 Gania — IOsACHUTENbHAS 3aII1MCKa
HMMEET IPaMOTHO U3JI0KECHHYIO
TEOPETHYECKYIO TJIaBy, B HEH
MIPEICTaBICHBI JOCTATOYHO MOAPOOHBIHA
aHaJIN3 U KPUTUYECKUMA paz0op
PAKTHYECKOH JIeITeILHOCTH,
[IOCJIEOBATEIbHOE U3JI0KEHHE
MaTepuaia ¢ COOTBETCTBYIOIIHMH
BBIBOJAMH, OJTHAKO C HE BIIOJIHE
000CHOBAHHBIMH TOJIOKEHUSIMU

1 Gamn — mosicCHUTEIbHAS 3aMMucKa
UMEET TEOPETUICCKYIO TIIaBY,
0asupyeTcs Ha MPaAKTUIECKOM
MaTepHuaie, HO UMEET IIOBEPXHOCTHBIN
aHaJIM3, B HEH MPOCMATPUBACTCS
HEIOCJIEI0BATEIbHOCTh U3JI0KEHHUS
MaTepHaia, MpeaCTaBICHBI
HE00OCHOBAHHEIC ITOJIOKECHUS

0 Oayn — mosiICHUTEIIbHAS 3aIiuCcKa He
HAMEET aHaju3a, He OTBEYAET
TpeOOBaHUSIM, U3JI0KEHHBIM B
METOJIMICCKUX PEKOMEHIAITUAX
kageapsl. B paboTe HeT BHIBOJIOB MO0
OHH HOCST JICKJIapATUBHBIN XapakTep.

3amura KypcoBOil pabOTHI:

3 Ganna — mpH 3aIIuTe CTYACHT
MOKa3bIBAET IITyO0KOE 3HAHUE
BOIPOCOB TEMBI, CBOOOTHO OTIEPUPYET
JTAaHHBIMHU UCCIICJIOBAHUS, BHOCHT
000CHOBaHHBIE MPEATIOKEHUS, JIETKO
OTBEYAET HA MMOCTABIICHHBIC BOIIPOCHI
2 Oanna — mpu 3alIuTe CTYIEHT
MTOKa3bIBACT 3HAHUE BOIIPOCOB TEMBI,
OTIepUpPyeT NaHHBIMH UCCIIEIOBAHUS,
BHOCHT IPETOKECHUS 110 TEME
HCCleIoBaHus, 0e3 0COOBIX
3aTPy/IHEHU OTBEYAET Ha
MIOCTaBIIEHHBIE BOMPOCHI

1 Gamit — mpu 3anIuTe CTYJIEHT
MPOSIBIIIET HEYBEPEHHOCTh, TTOKA3bIBAET
ciaboe 3HaHHE BOIIPOCOB TEMBI, HE
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9.

BCEeraga gacrt I/IC‘-IepHBIBaIOH_II/Ie
apryMEHTHPOBaHHBIE OTBETHI Ha
3aJJaHHBIC BOIIPOCHI

0 Ga/IoB — IpH 3aIIUTE CTYACHT
3aTPYAHSIETCS OTBEYATh HA
IIOCTaBJIEHHBIE BOIIPOCHI 110 €€ TEME, HE
3HAET TEOPUH BOIPOCA, MIPU OTBETE
JIOIYCKAET CYIIECTBEHHBIC OIIHOKH.
MaxkcuMaIbHO€E KOJINYECTBO 0alJIOB —

IIIxana oneHUBAHUSA TEKYIIEro KOHTPOJIsA

HaumenoBanue [Ikana olleHUBaHUS Onucanue
KOHTPOJIS
pE3yNIbTaToOB
00y4eHus
3auTeHo: HaOpaHo 2 u Oonee 6AIOB. B kauectBe ¢opm Tekyiero
He 3auyreno: nHaOpano 1 W MeHee | KOHTPOJIS 3HAHWMA CTYJICHTOB
0aoB. UCIIONB3YIOTCS  OTYETHl IO
Kpurepuu orieHUBaHWMS: PAKTHYECKOH pabore
OO0t Oai npu oneHke | OT4€T MO NIPaKTHUYECKOH
CKJIQ/IBIBACTCS u3 CIICIYIOIUX | paboTe COACPKHUT OIHCAHUS
TOKa3aTeNei: psi/ia MIaroB MO BBIOIHEHUIO
- opopmiteHHE pabOTHI COOTBETCTBYET | MPAKTHUECKOM paboThI
TpeboBaHusAM — 1 Ga; COTJIACHO 3aJIaHUIO0 C
- BCC ITyHKTHI 33JIaHUS BBHITIOJTHECHBI B | TIOJPOOHBIM OIMCAaHUEM
IIpakTnueckas R . . .
pabora MOJIHOM 00BEMe — 2 Oanna; NpOJENaHHBIX JCUCTBUH U
- U3JIOKCHHE, ONMCAHUE W BBIBOJIBI 110 | TIOJTYYCHHBIMU
paboTre  TpaMOTHBI W  TIOJNHO | pe3ylbTaTaMH. 3amuTa
OTHCHIBAIOT coliepKaHue | MpaKkTUYeCKuX paboTr (ecnu
MPaKTUIECKON paboThI — 2 Ganna. TpeOyeTcs) OCyIIeCTBISETCS
MHIUBUAYATbHO. CTYIeHTOM
PEI0CTaBISETCS
0(QOpMIIEHHBIH OTYET.
CTy/eHThI, HE BBIIIOJIHUBIINE
MpaKTUYECKyl0 pabory, K
3alUTE HE JOMYCKAITCA
Otnmuurao -  Pabora  BbICOKOTrO | 3ammTa TEMbI BKIFOYAET
KauecTBa, YPOBEHb  BBINOJHEHUS | BHIMIOJIHEHHS MPAKTUYECKOTO
OTBEYaET BCEM TpeOOBaHUSAM, | 3aJaHHS 10 H3YUYCHHOMY
TEOPETUYECKOe COAepkKaHHe Kypca | MaTepuaiy B ayJUTOPUU B
KoHTpostbHas OCBOCHO TOJHOCTBIO, 0€3 MpOoOeNoB, | TEYEHUH OJHOU TMapHI.
pabota He0OXOIUMBIC TPAKTUYECKHE HABBIKU | BUIIETHI COCTOST U3 3a/ad,

paboThl C OCBOCHHBIM MaTEpHUaJIOM

c(OpMHPOBAHBI, BCE
MpeyCMOTPEHHbIE MIPOrpaMMoit
o0yueHus yueOHbIe 3a/1aHus

BBIITOJIHCHBI, h115(e10) HCKOTOPBIC U3

MTO3BOJISIONINX OI[CHUTH
c(OopMHpOBaHHBIE
KomnereHuu. Ha pemenue
otBoauTcs 1.5 vaca.
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BBIIIOJIHEHHBIX  3aJlaHUil  COAEp)KaT
HE3HAYUTENILHBIE OITNOKHU

Xopomio - YpOBEHb BBINOJHEHUS
paboThl  OTBe4aeT  OOJBIIMHCTBY
OCHOBHBIX TpeOoBaHUl,

TEOPETHYECKOEe COJEpKaHUE Kypca
OCBOCHO YaCTUYHO, HO TpoOenbl He
HOCSIT CYIIECTBEHHOI'O XapakTepa,
HGOGXOI[I/IMBIG MPAKTUYCCKNUEC HABBIKU
paboThl C OCBOCHHBIM MaTE€pHaIOM B

OCHOBHOM c(OpMHPOBAHBI,
HEKOTOpBIC BHJIBI 3aaHuH
BBIIIOJIHEHBI C OIIMOKaMU.

Y 10BIETBOPUTEIBHO -

Teopernueckoe copepkanue Kypca
OCBOGHO YaCTHYHO, HEOOXOIMMbIe
MPAKTUYECKHEC HABBIKM pPAOOTHI HE
c(hopMUPOBAHBKI, OOJIBIIIMHCTBO
MPETyCMOTPEHHBIX IPOrpaMMoit
3alaHuii  HE  BBIOJHEHO; TpHU
JOTIOJTHUTEIBHON  CaMOCTOSITEIbHON
paboTe Hax MaTepuaioM Kypca
BO3MOXXHO  TIOBBHIIICHHE KadecTBa
BBITIOJTHEHUS Y4EOHBIX 3aJaHUM.

HeynosnersopurensHo -
Teopetuueckoe conaepkaHue Kypca
HE OCBOEHO, HEO0O0XOIUMBIE
MPAKTUYECKHE HaBBIKM pPaOOTHI HE
c(OpPMHUPOBAHBI, TPETYCMOTPEHHBIC
MIPOrpaMMOii 3a1aHUSI HE BHITIOJTHEHbI

7.3 OueHoYHbIE CPeICTBA

7.3.1 Texymuit KOHTPOJIb

Tunoeoe 3a0anue «lIpakmuueckan paboma 1»

3ananue 1: Hanummre Python-ckpunt i 3arpy3ku nanHbix u3 CSV-gaiina, BeIIOTHUTE
0a30ByI0 CTAaTHCTUYECKYIO MNpenoOpaboTKy (CpeqHHe, MeOuaHbl, CTaHIapTHbIE OTKJIOHEHHUS) WU
BBIBE/INTE OCHOBHBIE XapaKTEPUCTUKU JAHHBIX.

3ananue 2: Ha ocHoBe ciyuaifHON BBIOOPKH JaHHBIX, pacCuUTaiiTe BEIOOPOYHOE CpeaHee U
JUcrepcuio. 3aTeM co3aiTe rpaduK TUCTOrpaMMBbl pacpeIesieHns JaHHbIX.

Tunoeoe 3a0anue «Ilpakmuueckaa paboma 2»

3ananue 1. Mcnons3ys 6ubanoreky Pandas, 3arpysure nannsie o npojaxkax u3 Excel-gaiina.
BemmonanTe QUIBTPAINIO, COPTUPOBKY M TPYNIMPOBKY MaHHBIX, a 3aT€M BBIBEIUTE CBOJIHYIO
CTaTUCTHKY.

3amanme 2. 3arpy3ure Habop JJaHHBIX O Tnaccaxupax Twuranwka. IlpoBenute
IpeBapUTENbHYI0 OYUCTKY (yJaJleHUe MPOIYIIEHHBIX 3HAaUeHUI) 1 BU3yaIH3alHI0 (THCTOIPaMMBbI
BO3pACTOB, CTOJIOUATAsI fUarpaMMa KJIaccoB).
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Tunoeoe 3a0anue «llpakmuueckaa paboma 3»

3aganue 1. PaccunraiiTe KOppesnuio MeXay AByMs NEpEeMEHHBIMU U3 Habopa JaHHBIX U
BU3YaIM3UPYUTE UX B3aUMOCBS3b C IOMOULIbIO AMArpaMMbl pacCesHUs.

3amanue 2. Hamumure Python-ckpunthl nis peanu3anuu JIOTHCTHYECKOM PETPECCHU U
MeTo/a OMOpHBIX BeKkTopoB. Mcmonbiyiite 6ubmmorekn NumPy u Scikit-learn. ITpotectupyiite
MOJIeJIN Ha HAOOpe JaHHBIX U BBIBEAUTE METPUKHU KIacCU(PUKALMK (TOYHOCTh, TOIHOTA, F1-Mepa).

Tunoeoe 3a0anue «Ilpakmuueckaa paboma 4»

3ananue 1. [Ipumenute meton k-cpemHux mis Kiactepu3aluyl JaHHbIX. OIEHUTE YUCIIO
ONTUMAJIFHBIX KJIACTEPOB C MOMOIIBIO ""METO/1a JTOKT" ¥ BU3yaJIM3UPYHUTE MOJTyYEHHBIE KJIaCTEPHI.

3amanne 2. CpaBHUTE pe3yJbTaThl KJIACTEPH3AIMH, MOJYYCHHBIE METOAAMHU K-CpemHuX u
UepapXUuecKoil  KiacTepuszauuu. Busyanusupyiite naeHaporpamMmy s MepapXU4ecKon
KJIACTEPU3ALINH.

Tunoeoe 3a0anue «llpakmuueckas paboma 5»
3ananue 1. [Ipumenure Meron riaaBHbIX KOMIOHEHT U t-SNE 17151 CHUXKEHUs pa3MEepHOCTH
JIaHHbIX. Buszyanusupyiite qaHHble B HOBOM IMPOCTPAHCTBE M CPABHUTE PE3YyJIbTAThI METOJIOB.

Tunoeoe 3a0anue «llpakmuueckas paboma 6»
3ananue. llpumeHuTe Kpocc-Banugaluio Jisd OLIGHKHM KadecTBa MoJenu. Paccuuraiite
pa3ITUYHBIE METPUKH KIIACCH(PUKAIINN/PETPECCHH JUTS PA3HBIX MOJICICH U CPABHHUTE UX PE3YJIBTATHI.

Tunosoe 3a0anue Kk KOHmpobHoU pabome 1.

Temvl: Bsedenue 6 umnmennekmyanohvitl anaiusz Oanuwlx, (OcHO8bl Mamemamuieckou
cmamucmuku OJisl aHAAU3a OAHHbIX

1. OnummTe posab UHTEIJIEKTYAIbHOTO aHAIN3a JaHHBIX B COBPEMEHHOM MHpPE U NPUBEIUTE
IPUMEPHI €r0 MPAKTUIECKOTO IPUMEHEHUSI.

2. Paccuuraiite cpeiHee, MeluaHy U CTaHAAPTHOE OTKIOHEHHE /7S JAaHHOTO Habopa JaHHBIX:
[12, 15, 18, 20, 25, 30]. Buzyanusupyiite pacupeesieHne JaHHbIX ¢ TOMOIIbI0 THCTOTPaMMBI.

Tunoeoe 3a0anue Kk KOnmpoavbHou padbome 2.

Temvi: 3naxomcmeo ¢ cpedou u uncmpymenmamu 0isi ananuza oannvlx, OcHosvl pabomsi ¢
OaHHBIMU: 3a2PY3Ka, NpedoOpabomKa, 8U3yaIu3ayus

1. 3arpy3ute mansblie o noroae uz CSV-gaiina B Pandas DataFrame. Ouncture nanHbie oT
JTyOJIMKATOB M MPOMYIIEHHBIX 3HAYCHHI.

2. Busyanu3upyiiTe cpeaHIOI0 TeMIlepaTypy MO MecsllaM B BHUJIE JHUHEHHOTO Tpaduka.
Jo6aBbTe moanucu ocei M Jerenay.

Tunoeoe 3a0anue K KOHmMpoLHOU pabome 3.

Temvl: Ilpumenenue cmamucmuyeckux mMemooo8 K auanuzy oauuwlx, Knaccugurayus
OGHHBIX! I02UCTUYECKAS pecpecCusi U MemooO ONOPHLIX BEKMOPO8

1. PaccunTaiite k03 PpUIIHEHT KOPPEISIIIMA MEXKAY IBYMsI TIEepEMEHHBIMU B HA00OpEe JaHHBIX.
OreHuTe €ro CUJTy U HalpaBJICHHUE CBS3U.

2. Ucnonp3ys Oubmmoreky Scikit-learn, oOyunte MOmeNnu JOTHCTHYECKOW DPETPECCHU U
METOJIa OTIOPHBIX BEKTOPOB Ha Habope maHHBIX. OIEHUTE TOYHOCTh KIACCU(MUKAIMU TSI KaXI0H
MO/IEIIH.

Tunoeoe 3a0anue K KOHmMpoOJabHOU padome 4.
Temvr: Knaccugukayus oaunHuix: memoovl Oepegves peuieHull, PecpeccuoHmvlli anHanus:
JIUHEUHAs U NOIUHOMUANbHASL pecpeccus
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1. ITocTpoiiTe pematoniee AepeBo g HAOOPa JaHHBIX O MPEAMETaxX U UX XapaKTepUCTHUKAX.
Buzyanusupyiite nomydeHHOE AepeBO U MPOAHATM3UPYHTE NOTyICHHbBIE Pa3OHeHUS.

2. C ucnonp30BaHMEM [aHHBIX O MPOJakaX AaBTOMOOHIICH, HOCTPOMTE IUHEHHYI0 |
HOJMHOMHUAIIBHYIO PETPECCHHU ISl TPOTHO3MPOBAHUS CTOMMOCTH aBTOMOOMIIS. OIEHUTEe TOYHOCTh
MoJieNielt ¥ BbIOepUTE HAUITYUIIYO.

7.3.2 IlpomexxyToUyHasi aTTecTalus

Tunoeoe 3a0anue na Kypcosyio paéomy

PazpaboraTe cucTeMy TEXHMUYECKOTO 3PEHHS Ha TEXHOJIOTHYECKUN OOBEKT, ONHMCAHHBIA B
BapUaHTE.

Conepsxanue paObOTHI:

Beenenue

1. Ananu3 v MOCTaHOBKA 3a/1a4M, pa3paboTKa TEXHUYECKOTO 3a/IaHusl HA CUCTEMY

2. Pa3paboTka cxeMbl yCTaHOBKH U BEIOOp 000PYIOBaHUS

3. Pa3paboTka anroputma paboThl CHCTEMBbI

4. PazpaboTKa KOAa mpOTrpaMMel

5. Pe3ynprartsl TecTUpOBaHUSA

3aKIroucHue

Bonpocwt k 3augume Kypcoeoit pabomut

1. Kakumu xapakTepuCTHKaMHU JOJKHA 00J1a/1aTh CUCTEMa TEXHUYECKOTO 3PSHUS TS K-1
YCHENIHOTO pENICHUs 3a/1auu?

2. Kakue texHndeckne TpeOOBaHUS K CUCTEME OBLIM ONpE/eNieHbl B TEXHUYECKOM [K-1
3aaHun?

3. Kakue crierudukanuy 000py10BaHUS UCIIONB3YIOTCS ISl CHCTEMBI TEXHUYECKOTO TIK-1
3peHus?

4. Kakuie GakTopsl OKPY>KaOIIEH cpebl MOTYT MTOBIUATH HA PabOTy CHCTEMBI? TIK-1
5. Kakoii meron 06paboTKu M300paKeHW WCIONB3YeTCs AJIs aHaIW3a JAaHHBIX C TIK-1
KaMmep M JITaTYUKOB?

6. Kakue anroputmbl 00pabOTKM M300pakeHUI ObLTH MPUMEHEHBI IS peIIeHUs [K-1
3aja4dn’?

7. Kakum o00pazoM MTpPOUCXOAUT HHTETpalus OOOPYIOBaHHS U MPOrPaMMHOTO IK-1
o0OecrieyeHus B cucreme?

8. Kakue TexHonoruu nepenadyu JaHHBIX UCHONB3YIOTCA TSI TIEpeAadu pe3yIbTaToB IK-1
00paboTku?

9. Kak of0ecrneunBaeTcss HaAeKHOCTh U 0€30MaCHOCTh PabOTBl  CHCTEMBI TIK-1
TEXHUYECKOTO 3pEHUsI?

10. Kakue TecThbl ¥ UCTIBITAHUS TPOBOAMIUCH JJIsI IPOBEPKU PAOOTHI CHCTEMBI? IIK-1
11. KakoBbI NTOTy4eHHBIE PE3yTbTaThl TECTUPOBAHUS CHUCTEMBI? TIK-1
12. KakuMm oOpa3om cucrtema oOpabaTeiBaeT cUTyaluu, koraa oOHapyxeHs! ommokn | [1K-1
WJIA HECOOTBETCTBHS?

Bonpocul k ouppepenyuposannomy 3auemy

1. Kakue OCHOBHBIE 33/1a4H pellaeT HHTEJUIEKTyalIbHbIN aHaJIN3 JaHHbIX? I1K-1
2. Yo Takoe npenoOpaboTKa JAHHBIX U KaKHE JTarbl BKIIOYAECT? [1K-1
3. Kakue ocHOBHBIC METOIbI BU3YAIH3AINH JIAHHBIX BBI 3HaeTE? [1K-1
4. Yem oTnuyaercs cpenHss apudMeTHieckas OT MeTUaHbI? IIK-1
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5. YTo Takoe AMcrepcHs U 3a4€M OHA UCIOJIb3YeTCs? I1K-1
6. Kakue MaremMaTiueckie CTAaTUCTUKU IIOMOTAIOT OMKUCATh JaHHbIE? I1K-1
7. Kak MoxHO 3arpy3utb ganneie B Python ¢ ucnons3oBanuem 6ubanorexn Pandas? I1K-1
8. UTo Takoe KOppessiys U KAaKOBBI €€ THIIbI? I1K-1
9. [lns1 yero ucnoab3yercs MeTo 1 k-cpeTHiX B KIacTepHOM aHaiu3e? I1K-1
10. Kakoii MeTO/1 MCTIOJIb3YETCS ISl CHUKCHUS Pa3MEPHOCTH JTAHHBIX ? I1K-1
11. KakoBa 11e51b Kpocc-BaJTuAIIMU IPH OIEHKE MOJIEIICH ? [1IK-1
12. Kakue MEeTpHKH HCIIONIBb3YIOTCS JUISI OIICHKH KauecTBa Moieiel Kinaccudurarmm? I1IK-1
13. Uto Takoe pemaromiee AepeBO U KaK OHO CTPOUTCS? I1K-1
14. KakoBa ocHOBHasi Mjiesl JOTMCTUUYECKOM perpeccuu? I1K-1
15. Kakue 3Tansl BKJIIOYAET MPOIECC PErPECCUOHHOr0 aHan3a? IK-1
16. Uto Takoe nmepeoOyyeHne U KaK ero n30exarh? I1K-1
17. Kakwe mraru HeoOX0IUMBI TS KJITACTEPHU3AIUH JAHHBIX METOJIOM UePaPXUUECKOM IIK-1
KJacTepusanun’?

18. Yrto Takoe METO OMIOPHBIX BEKTOPOB U B U€M 3aKJIIOYACTCS €TI0 MPUHIINII? I1K-1
19. Kakum 06pa3zom ocyIiecTBIsieTcsl mpeaBapuTensHas o0paboTka JaHHBIX Mepe IK-1
Kjaccupukanuen?

20. Kakue MeTo1pl MPUMEHSIFOTCS IJ1sl OLIEHKH BaKHOCTH MTPU3HAKOB B MOJIENSIX ? I1K-1
21. Uto Takoe metpuka F1-Mepa u Juis 4ero oHa MCIOIb3yeTCs? I1K-1
22. Kakre OCHOBHBIC IIIaTH BKJIFOYAET MPOIISCC aHAIM3a JIAHHBIX ? I1IK-1
23. Kakue Tunsl rpadMKOB MOAXOIAT AJIsl BU3YAIH3AIHMH KAaTETOPUATbHBIX JAaHHBIX? I1K-1
24. Kakue TUIIBI paclpe/ie]ICHUI Bbl 3HACTE M KaK OHU BBITJISIST? I1IK-1
25. Kakue MeTo/ bl CHIKEHUSI Pa3MEPHOCTH JaHHBIX TTOMOTAIOT COXPAHUThH BaXKHBIE [1K-1
XapaKTEPUCTUKHU?

26. Uto Takoe p-3Ha4eHHE B KOHTEKCTE CTATUCTUYECKOro aHanu3a? I1K-1
27. Kakue 3Tambl BKIIOYAET MPOIIECC MOCTPOSHUS PEIIaroIIero aepesa? IK-1
28. Kakne mapaMeTpsl BIUSIOT Ha 0000IIAOINIYI0 CITIOCOOHOCTh MOJICITH ? IK-1
29. Kakoil anropuT™M HCHONB3yeTCA Ui ONPENAENCHUs ONTHMAIBHOIO 4YHCa I1K-1
KJIACTEpOB B MeToie K-cpenHux?

30. Kakuie OCHOBHBIE 3Talbl BKIKOYAET MPOLECC KIAaCCU()UKALUU TAaHHBIX? I1K-1
31. Kak MO’KHO OIICHHTh Ka4eCTBO KJlacTepu3anuu 0e3 3apaHee M3BECTHBIX METOK? I1K-1
32. Yrto takoe KodppHUIMEHT aeTepMuHanui R*2 B perpeccMioHHOM aHanu3e? I1K-1
33. Kakme MeTpUKH KadyecTBa HCHOJB3YIOTCS ISl OLEHKHA Ppe3yJbTaToB [1K-1
KJlactepuzanuu?

34. Kak BbIOpaTh HaWIyyllyl0 MOJENTb KIACCU(PHUKAIMU C TOMOIIBIO Kpocc- I1K-1
BaJIM AN ?

35. YUro Takoe runepnapamMerpbl MOAEIN U KaK OHM BIHSIOT Ha e€ o0yueHue? I1K-1
36. Kakx M0xHO 00paboTaTh BEIOPOCHI B IAHHBIX TIEpe]] AHATU30M? I1K-1
37. Kakue metoasl MOKHO HCIONB30BaTh Ui OOpbOBI ¢ HecOaTaHCHPOBAaHHBIMHU [1K-1
KJIaccamMH B Kiaccuduxaimm?

38. Uto Takoe MyJbTHKOJUIMHEAPHOCTh B PETPECCHOHHOM aHayn3e? I1K-1
39. Kakwuie mpob6seMbl MOTYT BOSHUKHYTH IIPH TIEPEOOYUCHUH MOJISITH? I1K-1
40. YUro takoe PCA 1 Kak OH HCHOJIB3YETCs sl CHU)KEHUS] pPa3MEPHOCTHU TaHHBIX ? I1K-1
41. Kakue miaru BKJIIOYAET MPOIECC MPUMEHEHHS JITOPUTMA KJIacTepU3aluu? I1K-1
42. Yto takoe confusion matrix U Kakie METPUKH MOTYT OBITh BBIYHCICHBI Ha €€ I1K-1
OCHOBE?

43. Kakum 00pa3oM MOXKHO HACTPOUTH TapamMeTphl PEIIAoNIero JepeBa, YTOOBI I1K-1
n30exaTh nepeodydeHus?

44. Kakue MeTOJbl HCIIOJIb3YIOTCS JUIsl 3alOJHEHMs MPOIYILIEHHBIX 3HAYEHUH B [1K-1

JTAaHHBIX?
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45. Yo takoe ROC-kpuBas U Kakie METPUKU MOYKHO ITOJIYYHUTh Ha €€ OCHOBE? I1K-1
46. Kakue Tumel 3a1a4 K1acCH(GUKAIMK BbI 3HAETE? [1IK-1
47. Yto Takoe BBICOKAas TUCIIEPCHS MOJEIU M KaKhe MOTYT OBbITh NMPHUYUHBI €€ I1K-1
BO3HUKHOBEHHUSA?

48. Kakuie MeTo/1bl BU3yaJIM3allii MOTYT [TIOMOYb MOHATH CTPYKTYPY KJ1acTepoB? I1K-1
49. Kakoil anropuT™M HCHONB3yeTCS s ONpEACNICHUsS ONTHUMAILHOTO YHCIa IK-1
KJIACTEPOB B MEPAPXUUYECKOM KiIacTepu3aIiu?

50. Kakme MeToasl MOTYT HCIIOJNB30BAThCS IS CO3JaHMs aHcamOmeidl mojenei IK-1

KJIaccuukanum?




