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1. MecTto nucuuniauabl B crpykrype OIIOII BO

JIMCIMIUTUHBL, IPEIIIECTBYIONINE H3YUYSHUIO JAaHHON JUCIUTUIMHBI (MCX0as U3 (POPMHUPOBAHUS ITAIOB TIO

KOMITETCHIIHSIM )

JIMCUMIUTMHBL, 7S KOTOPHIX OCBOEHWE IaHHOW JIUCHUIUIMHBI HEOOXOIMMO KakK TMpPEeIIeCTBYIOIICE

(ucxons w3
cucTeMbl; VIHTEIIeKTyanbHbIC

CUCTCMBI

dbopMupoOBaHUs JTANOB MO KOMIIETEHIUSIM):
yVOpaBJICHUS U

ba3rsl

JTaHHbIX; ] 'eonH(pOpMaIIMOHHbIE
aBTOMaTHU3ALHI

;KoMmnbrorepnas

rpaduka;O0bEeKTHO-OPUEHTUPOBAHHOE TporpaMMupoBanue;OnepaoHHble  cucTeMbl;OCHOBBI TEOPHUH

HEUPOCETEBOTO

MoaeupoBanus;OCHOBBI

TCXHOJIOTHH

HpaKTI/IKa;TeXHOHOFI/ILIeCKaH (HpOCKTHO'TGXHOJ’IOFI/ILIGCKaH) IIpaKTHUKa

bnok: brnok 1. Jluciumiuas! (MOynH);

OJIOKYENH

;IIpegauniomuas

OOs3arenbHass WIM 4acTh, (opMUpyeMash Y4acTHUKAMH OOpa30BaTENbHBIX OTHOLICHWN (B TOM 4YHCIE
3JIEKTUBHBIE AUCLIUIUINHBI): YacTh, popMupyemas yuacCTHUKaMu 00pa30BaTeIbHbIX OTHOIIECHHIA;

®opma o0yueHuUsi: OUHAsA

TpynoeMKOCTb TUCIUIIIIUHBI

Cewmectp, Yack Bux

B KOTOpOM IIPOMEKYTOUYHON
OPETIoAaCTCA | 3ayeTHBIE €MMHUIIBI B ToMm uncne ATTeCTAIHH
JUCIUTLINHA O6rmas

konraktHas | CPO
4 3 108 50 58 9K3aMEH;
HNTOI'O: 3 108 50 58

2. Komnerenuun odyuarouierocsi, popMupyembie B pe3yJibTaTe 0CBOCHHU S AUCIHUTIIHHBI

No Mudp/
- dopmMupyemMble KOMIIETEHIIUN WHJIEKC
' KOMITCTCHIINH
1 Crioco6eH MCIob30BaTh HHCTPYMEHTAIIbHBIC CPEICTBA IS PELICHHS 3a/1a4 Ma- K-51-22T-1
IIMHHOTO 00y4YeHHs
[TK-8u-22T".-
2 | CriocobeH pa3pabaThIBaTh CHCTEMBI aHaIM3a OOJIBIINX JaHHBIX 1

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI O0yYaIOIIHIICs T0JKEH:

ITud WHaukaTopel JOCTHKEHUS] KOMIIE- Mudp
p TEHIINN pesynbrata | Pesynbrar 00yueHus
KOMITIETEHIIUH
o0y4yeHHs
ITIK-5.1. OcymecTBiseT OLEHKY H 3(TTK-5u- 3Harh:
BbIOOP MHCTPYMEHTAJIBHBIX CPECTB 201 3HaeT MOJENTU MalluH-
JUIsl PELLIEHUS TTOCTaBJICHHOM 3a/1auu HOTro 00y4YeHHs
[MK-5u-22T"
[1K-5.2.  PaszpabarbiBaeT MojenH YMmeTs:
MalIMHHOrO 00y4eHus i pemieHus | Y(IIK-5u- | ymeer  oueHWBaTh W
3a1a4 22IN) BOMpATh CpeacTBa IS
I1K-5.3. Co3gaer, NOONCPKUBAET U peleHus




ITudpp Nuaukatopel AOCTHXEHHS KOMIIE- [udp
TEHLIUH pesynbrata | Pesynbrar 00yueHus
KOMIIETEHIINHU
o0yJeHus

UCIIOJIB3YET CHUCTEMbl HCKYCCTBEH-
HOTO MHTEJUIEKTa, BKIIIOYAIOIINE Bnaners:
pa3zpaborannbie monenu u meronsl, | B(IIK-5u- | Bmameer cucremamu wuc-
C TMpPUMEHEHUEM BBIOPAHHBIX WH- 22I0) KYCCTBEHHOI'O HHTEJIEK-
CTPYMEHTOB MAaITUHHOTO OOYYCHHUS Ta
ITK-8.1. Pa3pabatsiBaer mpo- 3Harh:
rpaMMHbIe KOMIOHeHTHI wm3Biede- | 3(IIK-8u- | 3Haer MPOrpaMMHBIE
HUS, XpaHEHUS, TOJATOTOBKH OOJIb- 22T) KOMIIOHEHTBI PaboThI ¢
IIMX JAHHBIX C YYETOM BapHAHTOB 00JIBIIMMU JAHHBIMU
WCIIOJIB30BAaHUS OOJBIINX JIaHHBIX, YMeTh:
olpeneneHul, cnosapeid U sTtanoH- | Y(IIK-8u- | ymeer paspabarBatb

K-8u-2T. HOW apXUTEKTYphl OOJIBIINX JaHHBIX 22I') IIPOrPaMHBIE  KOMIIOH-
ITK-8.2. Pa3zpabarteiBaeT  mpo- HTBI paOOTHI C JAHHBIMH
rpaMMHBIE KOMIIOHEHTbI 00pabOTKH
YAQIEHHOW,  pacHpeleseHHON | Bnaners:
00beAMHEHHON aHAIMTUKH, UCIIOJIb- B(ITK-8 BIIAZicET  pa3paboOTKOU
30BaHMS pe3y/IbTAaTOB aHAIN3a, OU- (221{)“_ MPOrpaMHBbIX  KOMIIO-
CaHUs U YNPABICHUS KAYECTBOM H HEHT paloThl C JaHHBI-
JIOCTOBEPHOCTBIO OOJBIINX JAaHHBIX MU

3. CTpyKkTypa QM CHUIIITHHBI

3.1. Buabl yueOHO# padoThl M TPYAOEMKOCTD (BCEr0 M MO0 CeMecTpaM, B 4acax)
dopma o0yueHusi: oUHasi

Bcero
Buz yueGHol paGoThI ruoce- 1112131 4 (5/6|7(8[9|10]11]12
MecTpam,
4acsel
KonrakTHas paboTa, BCEro B TOM 4HCIE: 50 50
JIeKIH (BCETO) 16 16
-B T.4. JIEKIIMH on-line xypc 0
npaktnaeckue 3ausaTus (113) 4 4
-B T.4. IpaKTHYECKUe 3aHATHs on-line Kype 0
naboparopHsle pabotsl (JIP) 24 24
KOHTpOJIMpyeMasl cCaMOCTOsITeNIbHAs paboTa (3amura 0
KypCOBOT'O IIPOEKTa, KypCOBOH paboThI u 1p. paboT
(mpm HanM4MN))
-B T.4. JabopaTopHble paboThl on-line Kypc 0
vHas KOHTaKTHas paboTa (crava 3adera, dK3ame- 6 6
Ha,KOHCYJIbTAIMH)
npoekTHas nesTenbHOCTh (I1]1) 0
CamocrositensHas pabota obyuaromuxcs (CPO), Bce- 58 58
ro B TOM gucie: (yka3arb KOHKpeTHbIH Bug CPO)
BBINIOJIHEHHE M MOATOTOBKA K 3aIUTe KYpPCOBOTO IPO- 0
€KTa MM KypCOBOH paboTHI
BBITIOJTHEHHUE U TTOATOTOBKA K 3amute PI'P paboTsl, 0
pedepaTa, MaTCHTHBIX UCCIICIOBAHNH, aHATUTHYC-
CKUX MCCJICIOBAHUH U T.1I
n3ydyeHue yueOHOro MaTepHaa, BBIHECEHHOTO Ha 7 7
CaMOCTOSTENILHYIO ITPOPabOTKy
NIOJITOTOBKA K JJA0OPaTOPHBIM W/MJIM IPAKTHYECKUM 28 28




3aHATHAM
IIOJIrOTOBKA K cljaye 3a4yeTa, IK3aMeHa 23 23
MHbIE BUJIBI paboT o0yyaromerocs (Ipy HaJIU4KH) 0
ocBoeHHe on-line kypca 0
caMocCTosTeNIbHas MpoeKTHas aesirensHocTh (CIT) 0
HUTOI'O ITO ANCHUTTJIMHE 108 108

4. Conep:xkanue IUCHUNTHHBI

4.1. Tembl (pa3aenbl) TMCUMILIMHBI M BUAbI 3aHSITHIA (B Yacax)

®opma 00yueHHsI: OUHASA

2
3 ) T OCMKOCTb, 4aChbl
25 5 pya ’ Indp
= HazBanue TeMslI (pasnuena) 2
3 5} e3yJbpTaTa 00yUeHus
= & @)
el JI | I3 | JIP | CPO | Beero
3(ITK-8u-22T".)
Y(TIK-8u-22T".
1 WHCTpyMEeHTBI AJ1sl aHann3a JaHHBIX 4 | 6 2 10 22 40 BEHK-SI/I-ZZF.;
3(ITK-5u-22T")
. Y(IIK-5u-22I"
2 3ajaun npenckazanuii MalMHHOrO 00yuenust | 4 | 10 | 2 14 36 62 BgHK- 51/1-221“3
HUTOI'O: 16| 4 24 58 102
4.2. Conep:xaHue JIEKIIMOHHOTO Kypca
TpynoemkocTs,
qacChbl
Ne
Howmep paznena Haszeanue Tembl R
. = EF F
52|28 &
(<) (<o)
1 |1-Unctpyments! ans |[IpeaBapureabHas 06padoTKa JaHHBIX 2
aHaJIM3a JIaHHBIX CrangapTu3anys, KOIUpOBaHUE KaTeropualbHbIX IPU3HAKOB, J[uckpeTn3a-
s, [IpeoOpazoBaHue BXOJHBIX J@HHBIX JUIsl IPUMEHEHHsI aITOPUTMOB Ma-
IIMHHOTO O0YYEeHHUS
2 |1-Wuctpyments! ans |[ToHn:KkeHne pa3MepHOCTH 2
aHaM3a JIaHHBIX IoHmxkeHue yKcia ciiyqaliHbIX TIEPEeMEHHBIX [UIsl aHanu3a. Busyanuzanus,
YBenuuenne 3¢ HEeKTUBHOCTH . AHaNMM3 raBHBIX KoMroHeHTOB (PCA) , BBIOOD
npr3HaKkoB, PakTOPHBIN aHAIN3, AHAaIN3 He3aBUCUMBIX KOMIIOHEHTOB (ICA),
3 |1-UucTpyMeHTHI 151 | BHIOOP M OlleHKAa MoeTH 2
aHaM3a JIaHHBIX CpaBHeHue, NpoBepKa U BEIOOP mapameTpoB u Mojeneit.[loBbieHrne To4Ho-
CTH 3a cHeT HacTpoiiku napameTpos IlepexpectHas npoBepka. Konnuectsen-
Hasl OLICHKA KauecTBa IPOTHO30B.
4 |2-3apaum npexacka-  |Perpeccus 4
3aHui MammHHOrO  |[IporHo3upoBanune aTpuOyTa ¢ HENMPEPHIBHBIM 3HAYEHUEM, CBSI3aHHOTO C 00b-
00yueHHs ekToM.. JIuHeiiHble MOIEH
Meron HauMeHbIINX KBajpaToB. Perpeccus u kinaccudukanms. Jlacco. baiie-
COBCKasl perpeccust. Jloructuueckas perpeccus
O06001IeHHAs TMHEHHAS PETPECCHsI
5 |2-3amaunm mpencka- |Kuaceuduxanus Kiaacrepusanus 4




o0y4eHus

3aHUM MAIIUHHOTO

Kinaccudukanus OnpeneneHue, K KakOW KaTerOpuu OTHOCHTCS 00beKT. MyJib-
THKIaccoBas kinaccupukamusa. SVC, bmmkaiimme cocenu, cirydaiHbIiH Jec

k-Means , criekTpasbHast KJIaCTEPHU3aIHs , CPEIHHUIA CIIBUT

Krnacrepmsanus ABToMaTHdecKas TPyNITHPOBKA TOX0KUX 0OBEKTOB B HAOOPHL

6 |2-3amaum mpencka-

o0y4ueHus

3aHUN MAIIMHHOTO

AHcam0.u, rHOpuau3anus
AHcaMOH anTOpUTMOB, IBPUCTHYECKUE aNTOPUTMBL, THOPUIN3ALINS AT OPUT-
MOB 1 MeTaonrTummsanus Jleca paHnoMu3upoBaHHBIX JepeBbeB AdaBoost

HUTOTO:

16

4.3. IlepeyeHnb J1a00OpaTOPHBIX PAdOT

Howmep paznena

No
JIP

Ha3zBanue nabopaTopHoii paboTbl

TpynoemMKocTsb,
4achl

OYHasA
OYHO-
3a04yHas
3a049Has

1-HCTpYyMEHTHI
JUI aHalu3a JaH-
HBIX

IIpeaBapuresibHasi 00padoTKa JaHHBIX

CrangapTu3zaiys, KOAUPOBaHUE KaTErOpUabHBIX PU3HAKOB, J{UCKpeTH3aIys,
ITpeoGpa3oBaHKe BXOJHBIX JAHHBIX JJIS IPUMEHEHHS alTOPUTMOB MAIIMHHOTO
00yueHUs

Haracetsl ¢ UCI Machine Learning Repository
https://archive.ics.uci.edu/ml/index.php

Pabota ¢ 6ubnnorekamu Pandas, Scikit-Learn, TensorFlow B o6aunoM cepBu-
ce Google Colab

N

1-HCTpYMEHTHI
IUIsl aHaNM3a JlaH-
HBIX

IHoHuskeHMe pa3MepHOCTH

[NonwmkeHnne ynca ciy4aifHbIX IEPEMEHHBIX IS aHanu3a. Busyanusanus, Yse-
mgeHne YPPEKTHBHOCTH . AHAIH3 TIIaBHBIX KoMoHeHTOB (PCA) , BEIOOp pH-
3HaKoB, DaKTOPHEIN aHaMN3, AHAIH3 He3aBUCUMBIX KOMIIOHEHTOB (ICA),
Haracersl ¢ UCI Machine Learning Repository
https://archive.ics.uci.edu/ml/index.php

Pabota c 6ubnunorekamu Pandas, Scikit-Learn, TensorFlow B o01aunoM cepBu-
ce Google Colab

1-HCTpYMEHTHI
JUISl aHaJu3a JaH-
HBIX

Bb160p n oneHka Moaenu

CpaBHeHue, IPOBEpKa 1 BEIOOP apaMeTpoB U Mozelei. [1oBbIlIeHHe TOYHOCTH
3a cyeT HacTpoiiku nmapameTpoB [lepekpecTHas npoBepka. KommuecTBeHHas
OLICHKA Ka4eCcTBa MPOTHO30B.

Haracetsl ¢ UCI Machine Learning Repository
https://archive.ics.uci.edu/ml/index.php

Pabora c 6nbnmnorekamu Pandas, Scikit-Learn, TensorFlow B o6:1aunoM cepBu-
ce Google Colab

2-3a1a4uu mpencKa-
3aHWI MAIIMHHOTO
00y4eHHS

Perpeccus

[TporHo3upoBaHue aTpudyTa C HENMPEPHIBHBIM 3HAUEHUEM, CBSI3AHHOTO C 00bEK-
TOM.. JIMHelHbIE MOIEHN

MeTto HaMMEHbBIINX KBaApaToB. Perpeccus u knaccudukanus. Jlacco. baiie-
coBcKas perpeccusi. Jloructuueckas perpeccust

O06001eHHas TMHEHHAs perpeccus

Haracetsl ¢ UCI Machine Learning Repository
https://archive.ics.uci.edu/ml/index.php

Pabota c 6ubnmnorekamu Pandas, Scikit-Learn, TensorFlow B o6:1aunomM cepsu-
ce Google Colab

2-3anauu mpencka-
3aHUH MaIIHHHOTO
00y4eHHS

AHaJIN3 HOMIHAJIBHBIX JAHHBIX, KJIacCHPHKAHS

AHan3 HOMAHAJIBHBIX TAHHBIX, KIaCCU(UKAIIHS, TOTUCTHIECKAST PETPECCHS,
KJIACTEPHBIN aHaN3, METOJ TIIaBHBIX KOMITOHEHT, METOJT OJIMKANIIINX cOCene
Jatacetst ¢ UCI Machine Learning Repository




https://archive.ics.uci.edu/ml/index.php
Pabora ¢ 6ubnmorexkamu Pandas, Scikit-Learn, TensorFlow B o6maunom cepBH-
ce Google Colab

2-3amaun mpeacka- | 6 |Kuaccupukaunus Kinacrepusanus 2
3aHUHI MaIlIMHHOTO
0o0yueHUs Knaccudpukarmus Onpenenenne, K KaKOH KaTeropuu OTHOCUTCS 00BEKT. Myitb-
TuknaccoBas knaccupukanusa. SVC, Bmkaiimme cocenu, ciydaiiHsli ec
Krnactepuzanust ABTOMaTiHueckast TpyHInupoBKa MOX0KUX 00BEKTOB B HAOOPBHI.
k-Means , cieKTpanpHasi KIacTepHU3alus , CPSAHUN CIBUT

Haracetsl ¢ UCI Machine Learning Repository
https://archive.ics.uci.edu/ml/index.php

Pabora c 6ubnmnorekamu Pandas, Scikit-Learn, TensorFlow B o6:1aunom cepsu-
ce Google Colab

2-3amaun peacka- | 7 |AHcaMOJIM aJrOpUTMOB, IBPUCTHYECKHE AJITOPUTMBI, rUOpuan3anus aaro- | 4
3aHUH MAIIMHHOTO PUTMOB M METAONTHMU3AIUS

o0ydeHus AHcamM011 anropuTMOB, 3BPUCTHIECKUE ANTOPUTMBL, THOPHIU3ALIUS AT OPUT-
MOB ¥ MeTaonTuMu3anus Jleca pannoMu3npoBaHHbIX nepeBbeB AdaBoost
Haracetsl ¢ UCI Machine Learning Repository
https://archive.ics.uci.edu/ml/index.php

Pabota c 6ubnmnorekamu Pandas, Scikit-Learn, TensorFlow B o0:1aunom cepsu-
ce Google Colab

- HUTOroO: 24

4.4. IlepeyeHb NPAKTHYECKUX 3AHATHI

TpynoemMKocCTs,
qachbl
H he T
OMCp pa3acia I3 €Ma IMPAKTUYCCKOI'0 3aHATUA - , ?é ?é
S |e I =
|29 2
2128 8
o) <o)
1-Nuctpyments! juis anamu- | 1 |[IpexBapurenbHas o0paGoTka 2
3a JIaHHBIX [MpenBapuTensHas 06pabdoTka M3BinedyeHre NpU3HAKOB U HOpMaJIH-
3arus. CHIKEHUE pasMepHOCTH
YMeHbllIeHHE KOJIMUECTBA ClIy4allHbIX IEPEMEHHBIX Il paCCMOTpe-
HUs. Beibop moaenu
CpaBHeHHe, POBEPKa M BEIOOP MapaMeTPOB U MOJAETEH.
2-3agaun npeacka3aHui Ma- 2 |KoppeasimoHHO-perpecHHOHHbINA aHAIU3 2
IIMHHOTO 00y4YeHHS KoppensiuonHo-perpecunonHslil ananu3s IIporao3upoBanue aTpu-
OyTa ¢ HEIIPEepPBIBHBIM 3HAYEHHEM, CBSI3aHHOTO C OOBEKTOM.
- UTOTO: 4
4.5. Buas1 CPO
TpynoemMkocTs,
qacChbl
Howmep pa3znena Bun CPO = | o 3 3
S1E% 3
5|28 8
(<) (<)
1-MHcTpyMEHTHI JUIsl aHaiM3a JaHHBIX |[OJTrOTOBKA K cladye 3a4yeTa, IK3aMeHa 11




1-I/IHCprMeHTLI JUIA aHaJim3a JaHHBIX |IIOAT'OTOBKA K na6opaTopr,1M W/WIIH MPaKTUYCCKUM 3aHATHUAM 8

1-VlHCTpYMEHTHI A1 aHajn3a JaHHBIX |HM3y4eHHe y4eOHOro MaTepuaia, BRIHECEHHOTO Ha CAMOCTOSTENb- 3
HYIO IPOPadOTKY

2-3amauy mpencKazaHuii MAIIMHHOTO | [TOATOTOBKA K ClIave 3a4eTa, SK3aMeHa 12
00ydeHUs

2-3amaun mpeIcKa3aHuii MalIMHHOTO | TOJTOTOBKA K JIA00OPATOPHBIM H/HITH MPAKTHICCKAM 3aHATHSIM 20
00ydeHUs

2-3amauy mpeIcKa3aHuii MaIIMHHOTO | M3Yy4YeHHe y4eOHOTo MaTepraia, BRIHECEHHOTO Ha CAaMOCTOSTEIb- 4
0o0yueHUs HYIO IPOPadOTKY

- HUTOI'O: 58

TeMbl 17151 cCAMOCTOATEIBHOI Pad0ThI 00y4YAIOIINXCS

Paszoen 1. Hnempymenmeol 015 aHanuza OaHHbIX

OubnMoTeKH I cTaTUcTUYeckoro ananu3a B Python u B s3p1ke R

Paszoen 2. 3a0auu npedckazanuii MauunHo20 00V4eHus

AHcaM0i11 aNrOpUTMOB MAILIMHHOTO 00YYEHMS U SBPUCTUYECKUE AIITOPUTMBI
5. ®@opMBbI TeKy1LIEr0 KOHTPOJIS YCIIEBAEMOCTH M NPOBEACHHUSA NPOMEKYTOYHOM aTTeCTALMU

[lepedeHb OLIEHOYHBIX CPEJCTB TEKYIIETO KOHTPOJS M MPOMEKYTOUHOW aTTECTAI[MU MO JAUCIH-
winHe npuBeaeH QoHJIe OLIEHOUHBIX CPEACTB (mpuioxenue b).

6. YueOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecnedeHne JUCIUILIMHBI
6.1.Y4yeOHO-MeTOAMYECKOE 00ecIeueHne

Caenenust 00 00eCrIe4eHHOCTH TUCHUIUITMHBI OCHOBHOM, JJOTIOJIHUTEIBHON U y4eOHO-METOJUUECKON
nuteparypoil npuseneHsl B popmax Ne 1-YJI u Ne 2-VII (mpunoxenue A).

6.2.IlepeuyeHb coBpeMeHHBIX NMPOGecCHOHAIBHBIX 0a3 JAHHBIX U HH(OPMALMOHHBIX CHpa-
BOYHBIX CHCTEM, PEKOMEH/1YeMbIX /IJIsl OCBOCHUSA U CIUIIIUNHbI

HazBanus coBpeMeHHbIX MpodecCHOHaIbHBIX 0a3 JaHHBIX U HH(OpMaIU- ConlIki Ha
OHHBIX CITPABOYHBLIX CUCTEM, o
ouIMaTbHBIC CAUTHI
PEKOMEHAYEMBIX JJI1 OCBOCHUS TUCUMUILIMHBI

http://biblioclub.ru/ YuupepcuteTckast 6ubanoTexa
OHJIANH

https://e.lanbook.com/book/ DIeKTPOHHO-OUOITHOTETHAS CH-
crema JlaHp

https://www.python.org Python. The official Python web
site. B cB0GoIHOM JOCTYIIE.

https://znanium.com/ DJIeKTPOHHO-ONOIMOTE HAs CH-
crema

http://znanium.com/ 3BC Znanium.com

Cucrema quctaniponsoro ooydenus YIHTY, yueOHbIl Kypce npenoaBaress http://do.rusoil.net

7. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHue T CIUUIIMHBI

7.1. IlepedeHb cnenuadbHbLIX ayAMTOPHIl, KAOMHETOB, JA00PATOPUH W NP., HCIOJIb3yeMBbIX
NPH peain3aluy JUCHHUILINHBI C IepeYHeM OCHOBHOI0 000py/10BaHMs




Ne | Homep no- OcHaIIEHHOCTE ITIOMEIICHU
HaumenoBanne nmomeleHus
II. | MEUICHUS (mepeyeHb OCHOBHOT'O 00OpY10BaHU)
1 1-431 Bunuecrep Toshiba Canvio Basics <HDTB305EK3AA> USB ITomemienus i XpaHeHus: 1
3.0 2.5" 500 Gb(1);Kommerotep Nettop Pegatron Walle L6 PV MPOGUIAKTHIECKOTO 00CTyKHUBa-
D-SUB(3);Kommeiorep Pegatron Nettop MiniPC Wall-e HUS yIeOHOTO 000pyHOBaHHSA
L6(1);Kommsrorep Pegatron Nettop MiniPC Wall-e L6 Pinetrail
Atom D510(3);Monutop 20" Acer(2);Monutop 19 "
Acer(1);MonuTop Philips 27" 273V5LHAB\00(3);MonwuTOp
Philips tim5(2);Hacrennsrii sxpan Master Picture 244x244
MW(1);Hoyt6yk hp Pavilion i5 2450M\6(1);IIpoextop Acer
ProjectorP1203(1);IIpoextop Epson EB-X49(2);ITpoekTop
mynbTuMenauitHeid Sony VPL-CX150(1);Peuupkynsarop 6akre-
putausiit UBPO1(1);Cucremustii 610k Powerman 450W\GA-
F2A68HM-D3H(1);3kpan Ha Tpenore Lumien Eco View<LEV-
100102> 180*180 cm(1);11Ikad(b1) 1 XpaHeHHs
2 | 1-432 Kommsrotep Nettop Pegatron Walle L6 PV D- JlaGopaTopusi — OCHaIlIEeHHas Jla-
SUB(16);Komnetotep Tun K2 i3-3220/21,5" LG 22EAG3T- OopaTopHBIM 000PY/IOBaHUEM, B
P(1);IIpoexTop MmynpTuMeaniiHbI Sony VPL- 3aBUCUMOCTH OT CTEIIEHHU CIIOXK-
CX150(1);Cucremnsrii 6moxk UNIVERSAL D1(18);Cromsl, cTy- | HOCTH.
TSt
3 | 1435 Kommnprotep Pegatron Nettop MiniPC Wall-e Jlabopatopus — OCHaIIEHHAsI Ja-
L6(12);Komnptorep tun K2 13-3220/21,5" LG 22EA63T- 00paTOpHBIM 000PYIOBAHKEM, B
P(1);Monutop Samsung S-LC24F390FHIXCI(9);MonuTop 3aBUCHUMOCTH OT CTETICHH CJIOXK-
Samsung S-LC24FG73FQIXCI(5);IIpoekrop Optoma HOCTH.
EH334(1);Cucremnsiit 6iok UNIVERSAL D1(14);Crounsl, cTy-
JIbsI
4 | 1-435 Kommsiotep Pegatron Nettop MiniPC Wall-e VYueOHast ayJuTopHs AJIsl POBe-
L6(12);Komnerotep T K2 i3-3220/21,5" LG 22EA63T- JICHUS TPYIIIOBBIX U HHAUBUIY-
P(1);Monutop Samsung S-LC24F390FHIXCI(9);MonuTop aJbHBIX KOHCYJIbTalUi
Samsung S-LC24FG73FQIXCI(5);IIpoekrop Optoma
EH334(1);Cucremusrit 610k UNIVERSAL D1(14);Ctomnsl, cTy-
TSt
5 | 1441 Kommsiotep Pegatron Nettop MiniPC Wall-e L6 Pinetrail Atom [omemnieHne st CAMOCTOSTEINb-
D510(14);JocTtym K 3IEKTPOHHOW HHPOPMALTMOHHO- HOW pabOTHI — YKOMIUIEKTOBAHO
obpazoBarensHOU cpene (KopmopaTuBHas nHPpOpManOHHAS CICHANN3UPOBAHHOH (yueOHOIT)
cucremMa YI'HTY); locTyn B HHTEpHET; Me0enbI0, OCHAIIEHO KOMIIBIO-
TEPHON TEXHUKOH C BOZMOXHO-
CTBIO NIOJKIIIOYEHMS K ceTh «Mn-
TepHET» U 00ecredeHo J0CTYIOM
B 3JICKTPOHHYIO0 HH()OPMALIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHH-
3aLH.
6 | 1-444 Kommsiotep Nettop Pegatron Walle L6 PV D- [Tomenienne st CaMOCTOSATENb-
SUB(1);Hacrennsrii axpan Master Picture 244x244 HOW pabOTHI — YKOMIUIEKTOBAHO
MW(1);ITpoextop Acer CIeMaIN3NPOBaHHON (yueOHOI)
ProjectorP1203(1);mynbTrMe tnanpoekTop;locTyn K 2JIeKTpOH- | MeOenblo, OCHAIIEHO KOMITbIO-
HOH MH(pOpMaIMOHHO-00pa3oBaTenbHON cpene (KoproparnBHas | TepHON TEXHUKOH ¢ BOZMOXKHO-
nadopmannonnas cuctema YIHTY); octymn B nHTEpHET; CTBIO MOJKIIIOYEHUs Kk cetu «MH-
TepHeT» U 00ecTeueHo T0CTYIOM
B DJIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa30BaTeNbHYIO CPEAy OpPTraHH-
3aIH.
7 | 1-444 Kommsrotep Nettop Pegatron Walle L6 PV D- YuebHast ay TuTOpHUs AJIs POBE-

SUB(1);Hacrennsrii sxpan Master Picture 244x244
MW(1);ITpoexTop Acer
ProjectorP1203(1);mynerumenuanpoextop; CTOMbI, CTYJIbS

JIEHUS 3aHATUA CEMUHAPCKOTO
THIIA — YKOMIUICKTOBaHa CIriciiua-
TIM3UpPOBaHHON (yueOHOI) Mebe-
JIbIO, TEXHUYECKUMU CPEACTBAMU
00yYCHHSI.




8 | 1-444

Kommsrotep Nettop Pegatron Walle L6 PV D-
SUB(1);Hacrennsrii sxpan Master Picture 244x244
MW(1);ITpoexTop Acer

ProjectorP1203(1);mympTiMe tuanpoekTop; Y 4eOHO -HaT I THBIE
mocoOus 10 IUCIUIUINHE,Ha00p JEMOHCTPAIIIOHHOTO 000pyHo-
BaHus; CTOJIBI, CTYIBS;

VYueOHas ayTuTOpuUs AJIs IPOBE-
JIEHUS 3aHATHN JEKIIMOHHOIO TH-
ra — YKOMIUICKTOBAaHA CIICIHaH-
3UpOBaHHOH (y4eOHOIT) Mebenbio,
HA00POM JIEMOHCTPAIIHOHHOTO
o0opynoBaHus u ydeOHO-
HarJIsIIHBIMU ITOCOOMAMH, 00€ec-
MEYNBAIOIIUMU TEMATHUECKHE
WLTIOCTPAIMH, COOTBETCTBYIOIIHE
paboduM y4eOHBIM IporpaMmam
JUCHUTUTAH (MOJTyJICH).

9 | 1-444

Kommsrotep Nettop Pegatron Walle L6 PV D-
SUB(1);Hacrennsrii 2xpan Master Picture 244x244
MW(1);ITpoextop Acer

ProjectorP1203(1);mympTuMe nuanpoektop; CTOIBI, CTYIIBS

VYueOHast ayJUTOpHs AJIsl TEKyllie-
I'0 KOHTPOJISL ¥ IPOMEKYTOUHOMN
aTTecTally — YKOMIUIEKTOBaHa
CIeIHANN3APOBAaHHOH (yueOHOiT)
Me6eTbl0, TEXHUYECKUMH Cpel-
CTBaMH OOYUCHHSI.

7.2. IlepevyeHb JMIEH3MOHHOT0 U CBOOOJHO PacCHpPOCTPAHSIEMOro MPOrpaMMHOIr0 odecmeyve-

HUS, HCITOJIB3YEMBIX B y‘leﬁHOM nmpouecce nNpu 0OCBOCHUM ITUCHUIIJIHHBI

JInneH3suoHHasa yucTora

Ne Haumenosanue I10 (pCKBI/I3I/ITBI JIMOCH3WH,CBUACTCIILCTBA O I'OC. PCTUCTpAllMU U
- T.I., CPOK JICHCTBUS)
1 Python Jara Bermaun surensun 01.01.2006, IToctapmuk: CBoOOIHOE IPOTpaMMHOE
obecrneueHue
2 Python Jara Beimaun surersun 01.01.1991, Iocrapuuk: CB0OOHOE IPOTPaMMHOE

obecrieueHue

3 | Pythonv3.7.1

obecrieueHue

Hata Beigaun aunensuu 01.01.2000, IToctaBmuk: CBo60HOE TPOrPaMMHOE

4 | Python 3

obecrieueHue

Hata Beigaun aunensuu 01.01.2006, IToctaBmumk: CBoO6OgHOE MPOrpaMMHOE

5 | Pyton OnLine

obecrieueHue

Harta Beigaun aunensuu 01.01.2006, IToctaBmuk: CBoO0HOE TPOrPaMMHOE

K1

R oTkpblTas nporpammHas cpena Juist
6 CTaTUCTUYECKHUX BBIYMCIICHUI U rpadu-

obecrieueHue

Harta Beigaun aunensuu 01.01.2006, IToctaBmuk: CBoO60HOE TPOTPaMMHOE

8. Opranusanus o0y4eHus JHUI ¢ OTPAHUYCHHBIMHU BO3MOKHOCTAMM 310POBbS

Jst i1 ¢ orpaHMYeHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI, 00OYJArOIINXCs TI0 TaHHON 00pa3oBaTelb-
HOM mporpamme, pa3pabaTbiBaeTCsl HHAWBHIyalbHAs IPOrpaMMa OCBOSHHS JUCIUIUIMHBI C YU€TOM OCO-
OCHHOCTEHW MX MCUXO(U3UIECKOTO PA3BUTHS, UX WHIWBHUIYATHHBIX BO3MOXKHOCTEH W COCTOSIHHS 3]10PO-

Bb4l.




00 o0ecrie4eHHOCTH JUCHHUIINHBI OCHOBHOM M /I0NOJIHUTEIbHOI y4eOHOM JuTepaTypoil

IIpunoxenne A

CBEJEHUA

Hanmenosanue mpucimuinasl: (626)(626)CTaTHCTUYECKUN aHATN3 TAHHBIX

Hanpagsnenue noarorosku (cnenuansaocts): 09.03.01 MudopmaTrka v BBIYUCIMTEIIbHAS TEXHUKA
Hanpasnensocts: Npoduib«TeXHOIOIMN HCKYCCTBEHHOTO HHTEUICKTa B He(DTera3oBoi 0Tpacin»
®dopma o0yueHus: OUHAS;
Kadenpa, obecrieunBaromias npenoaaBanyie JUCUUILIMHB: BEIYUCIUTEIbHAS TEXHUKA M MHKeHepHas kuoepHetnka (BTUK);
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OcuoBHas nure- | Jlnsa Beinonnenus CPO;[ns | 4 I'mypman, B. E. Teopust BeposiTHOCTEH 1 MaTeMaTn4ecKasi CTATHCTHKA http://bibl.rusoil.net | 1.00
parypa BBITIOJTHEHHS IPAKTHYECKUX yueOHoe nocobue / B. E. 'mypman. - 12-e uzn. - M. : FOpaiir, 2013. - 479
3aHATHIL; [ u3ydeHust Teo- c. on-line. - URL:
puu; http://bibl.rusoil.net/base_docs/UGNTU/CD/Gmurmanl.pdf. - Tekcr :
3JIEKTPOHHBIH.
Ocuosnas nure- | s seinonuenus CPO; s | 4 I'mypman, B. E. PyKkoBOJACTBO K pEIICHHIO 33/1a4 110 TEOPHU BEPOSTHO- http://bibl.rusoil.net | 1.00
partypa BBITIOJTHEHHS J1a00PATOPHBIX CTeil 1 MaTeMaTHYeCKOM cTaTUCTHKE : yueOHoe mocodue / B. E. 'myp-
pabot; /11 BEITOTHEHUS MaH. - 11-e u3g., nepepad. u gom. - M. : FOpaiir, 2013. - 404 c. on-line. -
MPaKTHYECKUX 3aHSITHUIL; URL.: http://bibl.rusoil.net/base_docs/UGNTU/CD/Gmurman.pdf. -
TeKcT : JIEKTPOHHBIH.
Homonaurensras | s semmondenus CPO; Qs | 4 I'ycapos, B. M. Craructuka : yuebHoe mocobue : [16+] / B. M. I'ycapos, https://biblioclub.ru | 1.00
JIuTepaTypa BBITIOJTHEHUSI TAOOPATOPHBIX E. 1. Ky3uernosa. — 2-¢ u3j., nepepad. u gom. — Mockga : FOuutH, 2012,
paboT;/1J1s BBIMOTHEHUS —480 c. —“URL: https://biblioclub.ru/index.php?page=book&id=117190
MPaKTUYECKUX 3aHATUM; /s (marta obpamenus: 22.04.2022). —TeKCT : dJIEKTPOHHBIH.
W3YUCHHUS TCOPHH;

IIpumeuanne — I'pader 1-5,8 3anonsstores kadheapoi, rpadst 7 u 9 - 6ubnmorexoit

CocraBui:

crapmmii npenojasarens [1IBapesa E.H.

lox mpuema 2023 T.




CBEJEHUA

00 00ecneYeHHOCTH JUCHMILIMHBI Y4eOHO-MeTOAUYeCKUMU U3TAHUSIMH

Haunmenosanue npucuuruinabl; (626)(626)CratucTHuecKuii aHAIN3 JaHHBIX
Hamnpasnenue noarorosku (crnemuansaocts): 09.03.01 MadbopMaTrka v BRIYUCIUTEIbHAS TEXHUKA
Hanpasnennocts Npohuib« TeXHOIOIMH HCKYCCTBEHHOI'O HHTEICKTa B He()Tera30BOM OTPACINY

®opma 00ydeHnss OYHas;

Kadenpa, obecnieunBaromias npenoaaBaHie AUCUUILIMHLL BRIYMCIMTEIbHAS TEXHUKA ¥ MH)KeHepHas kudepHetrka (BTUK):

Dopma Ne VJI-2
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J11st BBITIOJTHEHUS 4 VYuebHO-METOMYECKUI KOMILJIEKC UCIUIUTHHET "Matemaruka" : yueOHO-MEeTOIHUECKHI 1 0 http://bibl.rusoil.net | 1.00
CPO; 1151 BEITIOTHE- kommekc / P. H. baxtuzun [u ap.] ; YTHTY, UAY, xad. Matemaruku. - Yda : U3a-Bo
HUSI JTa00PATOPHBIX YTHTY. - URL: http://bibl.rusoil.net/base_docs/lUGNTU\Matematika/14UMK?2010.PDF. -
pabor; TekcrT : 2IeKTPOHHBIN.
Paznen 14 : Maremarnyeckasi CTATUCTHKA : TEOPETHIECKNUE OCHOBBI; METOJI. YKa3aHUs ISt
CTYACHTOB; MaTepHAIBI JJIs1 CAMOCTOSTEIBHOM paboThl cTyaeHTos. - 2010.
J1u1st BBITIOJTHEHUS 4 Craructuka Ha si3bIKe MporpaMMupoBanus R : yueOHO-MeToinueckoe mocobue st 1abopa- 1 0 http://bibl.rusoil.net | 1.00
CPO;lns BbIIONIHE- TOPHBIX, IPAKTUIECKUX U CaMOCTOSATENbHEIX padoT / YIHTY, xad. Matematuxu ; cocr.: C.
HUS TabOPaTOPHBIX H. Konenus [u ap.]. - Ya : YTHTY, 2018. - 1,24 M6. - URL:
pab6ot; /s BeITONTHE- http://bibl.rusoil.net/base_docs/UGNTU/Matematika/Koledin5.pdf. - Tekct : anekTpoHHBII.
HHS IPaKTHYECKUX
3aHATHH;

IIpumeuanne — I'pader 1-5,8 3anonsstorcs kadeapoit, rpadst 6,7 u 9 - OubIHOTEKOM

CocraBui:

crapiuii npenogasarens lIBapesa E.H.

o mpuema 2023 r.




IIpunoxenune b

denepanbHOE rOCyIapCTBEHHOE 0I0HKETHOE 00pa30BaTeNbHOE YUPEKICHHE BBICIIET0 00pa3oBaHus
«Y puMCKHil TOCYy1apCTBEHHBIN HEDTIHOW TEXHUIESCKUN YHHUBEPCUTETY
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@oH/ O1IEHOYHBIX CPEACTB MO TeKYIIel ycrneBaeMoCTH U MPOME:KYTOUYHOM aTTecTAlMU M0 JTUCIUIIHHE

CraTucTHYeCKHH aHAJIN3 JAHHbIX

Hanpasnenne noarorosku (cnermansaocts): 09.03.01 MudopmaTrka ¥ BEIYMCIUTEIbHAS TEXHUKA

HanpasnenHocTs: HDOd)I/IJ'II) «TexHomorun HCKYCCTBCHHOI'O MHTCJICKTA B HG(bTCFﬂSOBOﬁ OTpaciny

YpoBeHs BhIcIIEro 0Opasoanus: OakaaaBprat
®opma oOydenus: OUHaA;

Kadespa, obecrnieunBaromas npeno/iaBaHie JUCIHILTMEB: BRIYUCINTEIbHAS TEXHIUKA U WHXeHepHas kuoepHeTrka (BTUK):;

Tpynoemkocts auctummunb: 3 3.€. (10849ac)

Ypa



@OC no TekyIel ycrneBaeMoCT! ¥ MPOMEXKYTOYHOM aTTECTalluy 110 TUCIUIUIMHE pa3padoTan (1):
crapumii npenojasarens [Bapesa E.H.

Pentensenr
JOIICHT, Kauauaat ¢.-m.H. 3apunos [I. M.

®OC 1o TekymIel ycreBaeMOCTH B IPOMEKYTOYHOM aTTECTAIMH 10 UCIUIIIMHE PACCMOTPEH U 0JI00peH Ha 3aceaanuu Kageapsl BerauciurenbHas Tex-
HUKa ¥ nHkeHepHas kuoepHeruka (BTUK);, obecnieunBaromieit npenoaapanue aucuuruiabl 31.08.2022, mpoTtokoir Nel.

W.o. 3aBenyromuii kadeapou
BoruncnutenbHas TexHuka u nnxeHepHas kuoepueruka (BTHUK) .M. 3apunos

COT'JTACOBAHO

W.o. 3aBenyrommii kadeapoit
BrruucnurenbHas Texauka U nHxeHepHas kuoepueruka (BTUK) JI.M. 3apurmos

['on nmpuema 2023 1.

DOCHo TeKyliel ycneBaeMOoCT! U IPOMEKYTOYHON aTTECTALUU 110 JUCLIUIINHE
3apeructpupoBad 19.09.2022 Nel YPO u BHeceH B 3J1€KTPOHHYIO 0a3y JaHHBIX



1. ITacmopt ¢oHaa OLIEHOYHBIX CPEACTB

ThI U3BJICUEHUS, XPAHECHMUS,
IIOATOTOBKH OOJIBIINX
JIAHHBIX C YYETOM BapuaH-
TOB UCHOJIL30BaHUS
OOJBIINUX TaHHBIX, OIpe-
JIEJICHUH, CIIOBApEeN U dTa-

TBI ¢ OOJIBIIIMMU JaHHBbI-
MU

Iloka3arenu mocTuxke- Bun
Ne Kontponupyemsie paznenst | Hudp pesynb- WNunukaTop nocTrukeHus OLIEHOY-
n/m (TeMBbI) AUCITUTUTMHBI Tata 00y4eHus PesyneTar obyacnnus KOMITIETEHIINI {3 PESYIIbTATOB 0CBOe- HOTO
HUS KOMIIETEHLIUN
CpEeICTBa
1 NHCTpyMEHTHI 111 aHaJIn3a B(TIK-8u- 3HaeT nporpamMubie koM- | [1IK-8.1. PaspaGateiBaeT npuMeHsieT anroputmel | ITucbmen-
JIAHHBIX 22I') MOHEHTHI pabOTHI C 00JIb- | MPOTPaMMHBIE KOMIIOHEH- | Pa3pabOTKH MPOrpaMM- | HBIA U
IIUMH JTAHHBIMU ThI U3BJICUCHUS, XPAHEHHUS, | HBIX KOMIIOHEHT paOOThl | YCTHBIN
MOJITOTOBKU OOJIBIINX C JaHHBIMU orpoc
JAHHBIX C Y4€TOM BapuaH-
TOB UCIOJIb30BaHUS
OOJBIINX TaHHBIX, OIpe-
JIeJICHUH, CIIOBAapey U dTa-
JIOHHOH apXHUTEKTYpPbI
OOJBIINX JTAHHBIX
I1K-8.2. Pa3pabarbpiBaer NpUMeHsieT MeToibl Ma- | ITucbmeH-
[IPOrpaMMHBbIE KOMIIOHEH- | IIUHHOTO 00Y4YEeHHUsI HBIN 1
Thl 00pabOTKM yIaIEHHOMH, YCTHBIN
pacnpezeneHHol U 00b- orpoc
€IMHEHHOM aHaJIMTHKU,
MCIIOJIb30BaHUs pe3yibTa-
TOB aHAJIN3a, OTIUCAHUA U
yIpaBieHUs! Ka4eCTBOM U
JIOCTOBEPHOCTHIO 00JIb-
IIUX JTAHHBIX
3(IIK-8u-22I".) [1K-8.1. Pa3pabarbiBaer OIMCBIBAET IIPOTPAMM- Tectupo-
MPOrpaMMHbIE KOMIIOHEH- | Hble KOMIIOHEHTHI pa0o- | BaHUE




V(ITK-8u-
20T)

JIOHHOU apXUTEKTYPbI
OO0JIBLIUX TAHHBIX

I1K-8.2. Pa3pabarbsiBaer
MPOrpaMMHBIC KOMITOHEH-
ThI 00pabOTKH yIanEHHOM,
pacmpeaeneHHol u 00b-
eNMHEHHON aHAIIMTUKH,
UCIIOJIb30BaHUs Pe3yiIbTa-
TOB aHAJIN3a, ONTUCAHUS U
yIpaBlIeHUS] KAYECTBOM U
JIOCTOBEPHOCTHIO 0OJTb-
VX JAHHBIX

OIUCHIBAET METObI Ma-
IIMHHOTO O0YyUYeHHUS

Tectupo-
BaHUE

I1K-8.1. Pa3pabarbsiBaer
MPOrPaMMHBIC KOMITOHEH-
ThI U3BJICUCHUS, XPAHCHHUS,
MOATOTOBKU OOJIBIIINX
JAHHBIX C Y4€TOM BapuaH-
TOB UCTIOJIH30BAHUS
OOJBIINX TaHHBIX, OIpe-
JIeJICHUH, CIIOBAapey U dTa-
JIOHHOM apXHUTEKTYpPbI
OOJIBIIMX JTAHHBIX

pa3pabaTsIBaeT mpo-
IrpaMMHBIE KOMITOHEHTHI
paboThI ¢ JTAHHBIMU

JlaGopa-
TOpHAast
pabora

I1K-8.2. Pa3pabarbiBaet
IPOTPaMMHBIE KOMITOHEH-
Thl 00pabOTKM yIaIEHHOH,
pacrpeiesieHHON U 00b-
€IMHEHHON aHAJIUTHUKH,
WCTIOJIb30BaHUS Pe3yJIbTa-
TOB aHAJIN3a, ONUCAHUS U
yIIpaBJICHUS] KAYECTBOM U
JIOCTOBEPHOCTHIO 00JTb-
MIUX JTAHHBIX

JEMOHCTPUPYET METOIBI
MalIMHHOTO 00yUeHus

JlaGopa-
TOpHas
pabota

3aauu npeackazaHuil Ma-
HIMHHOTO 00y4YeHus

B(IIK-51-22T)

3HAET MOJIEIH MAITUHHOTO
o0ydeHus

IIK-5.1. OcymecTBasier
OLICHKY U BBIOOp UHCTPY-
MEHTAJIbHBIX CPEJCTB JUIs

IIPUMEHSIET AJITOPUTMBI
MalIMHHOTO 00yUeHus

IIucemen-
HBIA U
YCTHBIN




3(IIK-51-227)

V(IIK-5u-22)

pelleHus TOCTaBIEHHOM o1poc

3a]1a4un

I1K-5.2. Pa3pabarbeiBaer MPUMEHSIET MOJIETN [TuceMmen-

MO/JICJIM MAIIMHHOTO 00y- | MpeacKa3aHus HBIIA 1

YeHUs [l pEIICHUs 3a/1a4 YCTHBIN
oIpoc

I1K-5.3. Co3pnaer, noa- npuMeHsiet cratucruue- | Ilucemen-

JIEP>KUBACT U UCTIONB3YET | CKUE METObI HBII U

CUCTEMBI UCKYCCTBEHHOI'O YCTHBIN

MHTEJJIEKTA, BKIIOYAOIINE orpoc

pa3zpaboTaHHbIC MOJICIIU U

METO/IbI, C IPUMEHEHUEM

BBIOpAaHHBIX HHCTPYMEH-

TOB MAIIMHHOTO O0y4YeHUs

I1IK-5.1. OcymectBasier OIHCBAET MOJIEIHN Ma- Tectupo-

OIICHKY U BBIOOp MHCTPY- | LIMHHOTO OOYYECHHUS BaHUe

MEHTAJIbHBIX CPEJICTB AJIs

pellIeHus TOCTaBIEHHOM

3aJ1a4un

[1K-5.2. Pa3pabatsiBaer omucBaeT monenu npen- | Tectupo-

MOJIEJI MAIIMHHOTO 00y- | cKa3aHus BaHUeE

YeHUs JUIs pEIICHUs 3a/1a4

[1K-5.3. Co3znaer, noa- OMHUCBAET CTATHUCTHYE- TecTtupo-

JIepKUBAET U UCHOJBb3YET | CKUE METOJIbI BaHUeE

CUCTEMBI UCKYCCTBEHHOT'O

MHTEJJIEKTA, BKIIOYAOIINe

pazpaboTaHHBIC MOJICIU U

METO/IbI, C TIPUMEHEHUEM

BBIOpaHHBIX HHCTPYMEH-

TOB MAIIMHHOTO O0y4YeHUS

ITK-5.1. OcymecTBusier paszpabaTeiBaeT Mojienu | JIabopa-

OIICHKY U BBIOOp HHCTPY- | pabOTHI C JAHHBIMU TOpHAast

MEHTAJIbHBIX CPEJICTB AJIst paborta

PCIICHUSA IMOCTaBJICHHOM




3a1a4u

I1K-5.2. Pa3pabarbsiBaer paspabaTeiBaeT Mojienu | JIabopa-
MOJIeJTM MAITUHHOTO 00y- | MpeacKa3aHus TOpHAast
YeHUs [l pEIICHUs 3a/1a4 pabora
[1K-5.3. Co3pnaer, noa- JEMOHCTPUPYET CTATH- JlaGopa-
JIEP’KUBACT M HCIIOJIB3YeT | CTUYECKUE METOIbI TOpHAast
CUCTEMbI UCKYCCTBEHHOT'O pabora

HWHTCIIJICKTA, BKIIFOYAaroIue
pa3pa60TaHHLIe MOACIN U

MCTObI, C IPUMCHCHHUEM
BBI6paHHLIX HHCTPYMCH-
TOB MAallIMHHOTI'O O6y‘-I€HI/I$I

2. Hepeqeﬂb OLCHOYHBIX CPEACTB AJIHA TEKYIIETr0 KOHTPOJIA U I[pOMe)KyTO‘-IHOﬁ aTTeCTAlluM 110 TUCHHUIIJINHE

Bua oieHo4HO-

Kpatkas xapakrepucTuka OLeHOYHOTO Cpei-

[IpencraBneHue OLEHOYHOTO

n/a Ixana oueHKH
Io CpeACTBa CTBa cpencTBa B GoHJe
1 2 3 4 5
1 | JlabopatopHas | CpencTBO NIpOBEpKHU YMEHUI NPUMEHATh MONy- | Tembl, 3a1aHus U1l BBHIIOIHE- OLEHKA «OM.1UHOY BHICTABIAETCS O0yHatomeMycs, eciu
6 < 6 60T: 00y9aronIMiACs TPaBUIIBHO BBIMTOIHII JTa00PATOPHYIO
paoora YEeHHBIC 3HAHMA 110 3apaHee ONpeACIICHHON Me- | HUS J1a-00paTOpHBIX padOT; BO- paboTy; NpH 3aIIATE OTBETUI Ha BCE NOMOTHHTEbHBIC

TOJUKE JIJIsl pEIICHUS 3a/1a4 WM 33IaHUi IO
1a00paTOPHBIM UCCIIETOBAHUSIM

IMMPpOChI U Tpe'6OBaHI/IH K HX 3a-
auTe

BOIIPOCHI;
OLICHKA «XOPOU/0» BBICTABIIACTCA 00y4aromeMycs, eClu
00y4aronuics BBITOIHII IJA0OPATOPHYIO paboTy ¢ He-
OOJIBIIMMH HETOYHOCTSMH; MIPH 3aLUTE OTBETHII Ha
OOJIBIIMHCTBO JOTIOJIHUTEIBHBIX BOIIPOCOB;

OLICHKA «)008/1em80pumeibH0» BBICTABIAETCS 00ydaro-
mIeMycsl, €CITA 00YJaIomeMyCsl, €CITH 00yJaroIIUiics BBI-
TOJHUI TaOOpaToOpHyIO paboTy ¢ HEOOIBIIMMU HETOYHO-
CTAMHU, ITPU 3aIATE OTBETHUII HA 6OJT]>LUI/IHCTBO JOIIOJIHHU-
TCJIBHBIX BOIIPOCOB; OLICHKA «XOPOII0» BLICTABJIACTCA
00yuaroueMycsi, €ciy 00yJaroIIUicsl OTBETUII Ha Teope-
THYECKUE BOIIPOCHI ¢ HEOONBIIMMH HETOYHOCTSIMH; MOKa-
3aJ1 XOpOIIKE 3HAHHUS B PaMKaX yCBOCHHOTO y4eOHOTo
Marepuaia; OTBETHJI Ha GONBIIMHCTBO AOMOTHUTEIbHBIX
BOIPOCOB; OLIEHKA «yJOBICTBOPHTEIBHOY BBICTABISACTCS
obyuaronieMycsi, eciu o0y4aroIuiics: BEITOIHUI Jabopa-
TOPHYIO paboTy C CyLIECTBEHHBIMH HETOYHOCTSMHU; NIPU




3aIl[UTe Ha JOMOJIHUTEIbHbIC BOIPOCH OBUIO JAOIMYLIEHO
HECKOJIBKO HETIPaBUIIbHBIX OTBETOB,;

OLICHKA «HEYOO0B8IeMBOPUMENbHOY BbICTaBIsIeTCS 00yya-
IOLIEMYCsl, €CIU TIPH BBIIOTHEHUH J1a00paTOpHOi paboThI
o0yJaronuics IpoaeMOHCTPUPOBAT HEJOCTATOUHBIH ypo-
BEHb BJIAJICHUS] YMEHUSIMA M HaBBIKAMH TIPH PEIICHIH
npodeccnoHaIbHBIX 33124 B paMKaxX YCBOCHHOTO y4eOHO-
T0 MaTepuaa; IpH 3alluTe Ha JOMOTHUTEIIBHEIE BOIIPOCH
OBbUIN JaHbl HEMPABHIIBHbIC OTBETHI;

IIuceMeHHEbIil U
YCTHBIN OIIPOC

O1eHOYHOE CPEICTBO JIJIsl TEKYIIEro KOHTPOJISI
YCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTaIUH.
[To3BoJISIET BBISIBUTH U BOCIIOJIHHUTH TIPOOEITHI B
3HAHUSX; TOBTOPHUTH, 3aKPEIUThH, CHCTEMATH-
3UPOBaTh MaTepUa; OIICHUTh 3HAHUS, YMCHHS,
TEOPETUICCKHE U TPAKTUICCKHE HABBIKH;
OIPENICIIUTh YPOBEHb CPOPMUPOBAHHBIX Y CTY-
JICHTOB KOMITETEHITUH 110 TUCIUTUTHHE (MOJTY-
JI10)

CoBOKYITHOCTB BOIIPOCOB, 3a71a-
HUU, YIIPAKHEHUH, TECTOB IS
BBINOJIHEHUS] KOHTPOJIBHBIX pa-
00T, fomamHux 3aganuii, PI'P u
MHBIX y4eOHbIX paboT. Kom-
IUIEKT OMJIETOB AJIs TEKYyILEH U
IPOMEKYTOUHON aTTecTallu

OLIEHKA «OM.IUYHOY BBICTABISIETCA 00yUaIOMIEMyCs, €CIIN
oOyuarouiics IpaBUIbHO OTBETUI Ha TEOPETUIECKHE
BOIIPOCHI; II0Ka3aJl OTIIMYHbIE 3HAHUS B PAMKaX YCBOCHHO-
ro yueOGHOTO MaTepHala; OTBETHJI HA BCE TOIIOJHUTENb-
HbI€ BOIIPOCHI; PELICHBI BCE 3a1a4H;

OLICHKA «XOPOUL0» BBICTABIIACTCSA 00ydaromeMycs, eClu
o0ydJaromnuiicss OTBETHJI Ha TEOPETHYECKUE BOIIPOCHI €
HEeOOIBIINMY HETOYHOCTSIMH; TT0Ka3aJl XOPOIIHE 3HAaHUS B
paMKax yCBOEHHOTO y4eOHOTO MaTepuaia; OTBETHI Ha
OOJBIIMHCTBO TOMOIHUTENIBHBIX BOIIPOCOB;

OLICHKA «)008/1em8opumeibHo» BBICTAaBIETCS 00ydaro-
EeMYCsl, CJIH 00y4aroLIMiCs OTBETHII HA TEOPETHUECKUE
BOIIPOCHI C CYIIECTBEHHBIMU HETOYHOCTSAMMU; [IOKA3al yJ0-
BJICTBOPUTENILHBIE 3HAHUS B PAMKaX YCBOGHHOT'O y4eOHOTO
MaTepHana; IIpy OTBETaX Ha JONOJIHUTEIbHBIC BOIIPOCHI
OBLIO JOMYIIEHO HECKOIBKO HEMPaBUILHBIX OTBETOB,;
OLICHKA «Hey0081emBopuUmenbHoy BEICTABISIETCS 00yda-
IOMIEMYCsl, €CIIM IIPH OTBETE Ha TEOPETUUECKUE BOMPOCHI
00yJaronmiics MpoAEeMOHCTPHPOBAI HEJOCTATOYHBIH ypO-
BEHb 3HAHMH; Ha JIONOJIHUTENIbHBIE BOIIPOCHl OTBEYACT
HENPaBUIBHO;

TectupoBanue

CucremMa cTaHIapTU3UPOBAHHBIX IPOCTHIX U
KOMILJIEKCHBIX 3aJJaHUH, TIO3BOJIAIONIAs aBTO-
MaTH3UPOBATh IPOLIEAYPY U3MEPEHUSA YPOBHS
3HaHUH, yMEHUH U BIaJleHUi oOyuaromerocs.

DoH TECTOBBIX 3aIaHUIL.

OLICHKA «OMIUYHOY BBICTABILIETCS 00y4aOIEeMycCs, eCIlIn
oOyuarommiics aan npasuiIbHbIe oTBeTH Ha 90...100 %
BOIPOCOB;

OLICHKA «XOPOUL0» BBICTABIIACTCS 00yJaromeMycsi, eCIu
oOyJaromuiics Aa NpaBUIbHBIC OTBETH Ha 75...89 %
BOIIPOCOB;

OLICHKA «y00671eme0puUmeibHo» BbICTABIACTCS 00ydaro-
IIeMYCsl, €CIIM 00YUaroLIMiCs AaJl IPaBUIIbHBIE OTBETHI HA
60...74 % Bompocos;

OLICHKA «HEYO08IemBOPUMENbHOY BBICTABISIETCS 00y4a-
FOIIEMYCsI, €CITH 00YYarONIMICS JaN IIPABUIILHBIE OTBETHI
Ha 0...59 % Bompocos;







Ipunoxenune B

denepanbHOE rOCyIapCTBEHHOE 0I0HKETHOE 00pa30BaTeNbHOE YUPEKICHHE BBICIIETO 00pa3oBaHus
«Y puMcKHil TOCy1apCTBEHHBIH HEDTIHOW TEXHUIECKUN YHHBEPCUTETY

IInceMEHHBIN U YCTHEIM 0Opoc.

Ilepeuens BonpocoB (3a1ay, 3aJaHui, TEM, KOMIUIEKTA TECTOBBIX 3aJlaHUI):

Bomnpocksr:

Crangaprusanus (Z-npeodpa3oBaHue)
Hopmanusanus nanHbix

Kputepuii MaHHa-Y uTHU.

tect anupo-Yuik

napamMeTpsl 0JHO(AKTOPHOTO AUCIIEPCUOHHBIN aHATN3 JaHHBIX
napameTpsl ABYyX(HaKTOPHOTO AUCIIEPCUOHHBIN aHaIN3
napamMeTpsl KO3OPPHUIMEHT KOPPEIaus

KO3 (D PUITMEHTHI IMHUN PETPECCUM

IapaMeTpbl aHAJIM3a HOMUHATUBHBIX JIaHHBIX
rapameTpbl JOTUCTUYECKON PErpeccuu
OnHO(MaKTOPHBIN AUCTIEPCHOHHBIN aHATH3
JIByx(baKTOpHBIN NUCTIEPCUOHHBIN aHAIN3
Koppessuus u perpeccus

OnHOMEpPHBIN PErpecCUOHHBIN aHAN3
MHoro(hakTOpHBIi perpecCHOHHBIN aHAIN3
AHalii3 HOMMHATUBHBIX JaHHBIX

Jlorucrtrueckas perpeccus

Mopaenb ¢ 0AHUM HOMUHATUBHBIM IPEIUKTOPOM
Mopaenb ¢ 1ByMsi HOMUHATUBHBIMU MPEIUKTOPAMHU
CMmenaHast perpecCMOHHas MOJIENb
MertaontTumMusanus

JlabopaTopHas padora.

[lepeuens BonpocoB (3a1ay, 3aJaHui, TeM, KOMIUIEKTa TECTOBBIX 3a/laHUI):

Haracetsl ¢ UCI Machine Learning Repository https://archive.ics.uci.edu/ml/index.php
Pabota c oubnmorexkamu Pandas, Scikit-Learn, TensorFlow B o6maunom cepBuce Google Colab

JIP

[IpenBaputensHj 0O6paboTaTh AaHHBIE

N3Bneus npusHaku

Hopmanusosatb

[TpeoOpa3oBaHue BXOIHBIC JaHHBIE JIJISl HCITOJIB30BAHUS C alITOPUTMAMH MAIIMHHOTO O0yYCHHSI.

JIP

CHU3UTH pa3MEpPHOCTh

YMEHBIIUTH KOJUUECTBO CIyYailHBIX MepEMEHHBIX
BriOpats npusHaku

[IpumenuTh anamu3 riaaBHbIX KOMIOHEHTOB (PCA)



Buzyanuzauus

JIP
Br16pats Monens
CpaBHUTB, IPOBEPUTH U BBIOPATH MAPaMETPhI U MOJICITH.

JIP

HopMmanuzoBaTs 1aHHBIE

Beruucnuts kpurepuit ManHa- Y uTHu.

Beruucnuts Tect Hlanupo-Yuik

BbraucinTh mapamMerpsl 0AHO(PAKTOPHOTO TUCIIEPCHOHHBINA aHAIN3 TaHHBIX
Bbruucinuth napamerpsl 1ByX(pakTOpHOIO AUCIIEPCUOHHBIN aHAIN3
Boraucnuth mapamerpbl K03 GUIUEHT KOPPETAIHs

BBINOIHUTE pErpecCHOHHBIN aHAIN3

Beraucinth k03¢ (GUITUEHTHI TMHAN PEerpeccuM

Crporao3upoBaTh aTpuOyThl C HEIPEPHIBHBIM 3HAUEHUEM,
PeanuzoBatb SVR

bnmxkanmue cocenn

JIP

BbInonHuTh KiaccupuKanuo

OnpenenuTh, K KAKOW KaTErOpUU OTHOCUTCS OOBEKT.
BbruncnuTh napaMeTpbl aHaIM3a HOMUHATHBHBIX JaHHBIX
Beruncnuts napameTpsl JIOTHCTUYECKOM pErpecCuu

SVM

Cnyuaitnblii nec

JIP

Kunacrepuzauus

ABTOMaTHUYECKasi TPYNIUPOBKA MTOXO0XKUX O0BEKTOB B HAOOPHI.
CrpynnupoBaTh pe3ylbTaTbl SKCIIEPUMEHTOB

peanuzoBathb k-Means

CraTucTHka Ha si3bIKe MporpaMMHupoBaHus R : yaeOHO-MeToarmueckoe nocodue s 1a00paToOpHbIX,
MPAKTUYECKUX U caMOCTOITeNbHBIX padoT / YIHTY, xad. Maremaruku ; coct.: C. H. Konenus [u ap.]. -
Yoa: YITHTY, 2018. - 1,24 M6. - URL:
http://bibl.rusoil.net/base_docs/UGNTU/Matematika/Koledin5.pdf. - TekcT : anexkTpoHHBIi

TectupoBanue.




[lepeuens BonmpocoB (3a1a4, 3a1aH, TEM, KOMILIEKTa TECTOBBIX 3aJJaHUN):

1. Ecnu ipu nccneroBaHNM B3aUMOCBSI3U JBYX TIEPEMEHHBIX KOOPPUITUCHT JETCPMUHAIIUN OKA3aJICs
paBeH 0,25 To yeMy paBeH KO3(PHUIIMEHT KOPPEIISIIIIT

. 0,5*

. -0,5*

2. Ecnu koadunment xoppensiuuu pasen 0,7, To Takas B3aMMOCBS3b Bcera OyIeT CTaTUCTUYECKU
JO0CTOBEpPHA (p - YPOBEHb 3HAUMMOCTH 00s13aTesibHO OyeT MeHbIie 0,05)

. Jla, BepOSITHOCTh MOJIYYUTh TaKyIO WIH elle 0oJiee BhIPaKEHHYIO B3aUMOCBSI3b CIIy4ailHO MPaKTU-
YECKHU paBHA HYJIIO.

. Her, Bbicokas koppensius He 00s3aTeIbHO 03HAYaeT CTATUCTUYECKU 3HAYMMYIO B3aUMOCBSI3b. *

3. Yemy paBeH K03 (HULIMEHT KOPPENALUY B JaHHON BBIOOpKE
X 4 5 2 3 1
Y 2 1 4 3 5

-1*

4, VYkaxuTe OCHOBHbIE TPEOOBAHUS K JaHHBIM TIPH HCIIOJIE30BaHUH KO3 PHUIIMEHTA KOPPESIIH
ITupcona:

. JIuneiiHast B3aMMOCBSI3b IBYX II€PEMEHHBIX *

. O06e nepemMeHHbIe 0053aTENbHO TOJIKHBI ObITh IIPEACTaBICHbI B PAHIOBOM LIKae

. 3HaueHUs IEPEMEHHBIX HE JOJKHBI ObITh OTPULIATEIbHBIMU

5. Ecnu no pe3ynpraTam Mccie0BaHus Mbl 0OHAPYKUIN 3HAUUMYIO MOJIOKUTEIbHYIO KOPPEISILIUIO

YPOBHSI BEJIMUMHBI | U YpOBHS BEIMYUHBI 2, TO KAKOW BBIBOJ Mbl MOXKEM CHEJIATh O TPUYUHHO-
CIIEJICTBEHHOI CBA3U?

. Bennunna 1- npuunna Bennuuner 2.

. Benuuuna 2- npuunna Benuuuna 1.

. Pe3ynbTarhl TONBKO KOPPEIALMOHHOTO UCCIEA0BAaHUs HE MO3BOJISIOT HaM JI€NaTh BBIBOJ O MpH-
YUHHO - CIEICTBEHHON CBA3H.*

6. B nccnenoBanuu npunsio yyactue 11 kimaccos (¢ 1 mo 11 kiace, mo 30 yenoBek B KaXI0M Kiac-

ce) HEKOTOpoil mikoJibl. OKa3aliock, YTO CYIIECTBYET 3HAUUMASI TIOJIOKUTENIbHASI KOPPEISIUS ATUX JIBYX
nokazareneit (r = 0,7, p < 0,05). Kakoii BEIBOJI OH MOXKET C/IeNIaTh, OCHOBBIBASACH HA DTUX JAHHBIX?

. JloKka3aHO BIIMSIHUE CIIOBAPHOIO 3araca Ha pocT.
. Jloka3aHo BIIMSHME POCTa Ha CIIOBAPHBIN 3arac.
. [TprunHOM JaHHBIX PE3yNbTATOB, BEPOSITHEE BCETO, SBISETCS BIUSIHUE TPEThEW EPEMEHHOI (B

KaKOM KJIACCE YUHUTCS IIKOJBHHUK), €CJIM YUECTh ITOT MOKa3aTellb, TO 3HaYMMasi B3aUMOCBSI3b MEXY PO-
CTOM H CIIOBApHBIM 3amlacoM He OyaeT oOHapyxeHa.™*

7. [TpoBepsist HyJEBYIO TUIIOTE3y 00 OTCYTCTBUU B3aUMOCBSI3H JIBYX HAIIUX NEPEMEHHBIX, Mbl TIPU-
MEHSEM t - KpUTEPUH [Tl KaKUX Lieaei?

. JUTSI IPOBEPKH TUIIOTE3bI O TOM, YTO B T€HEPalIbHOM COBOKYMHOCTH bl = 0*

. JUIS IPOBEPKU THITOTE3BI O TOM, YTO B F€HEpaJIbHOM COBOKYMHOCTH bl < 0

. JUTS IPOBEPKH TUIOTE3bI O TOM, YTO B T€HEpalIbHOM cOBOKYMHOCTH b0 > 0

. JUIS IPOBEPKU THITOTE3BI O TOM, YTO B F'€HepaIbHOM COBOKYMHOCTH b0 = 0

8. OTKJIOHUB HYJIEBYIO THIIOTE3Y, O TOM uTO ?1=0, Kako¥ BBIBOJI MOKEM CHIEJIaTh:

. KoadduumeHT koppensauuu Mexay I1ByMs epeMEeHHBIMHU 00s13aTe€IbHO OOJIbIIE HYIIS

. Perpeccuonnas npsimasi nepecekaeT och Y BbIIIE HYIIS

. OO0HapyxeHa TPUYUHHO-CIIEICTBEHHAS CBS3b MEXIY 3aBUCUMOM M HE3aBUCHUMOMN TIEPEeMEHHOM



. KoadduumeHt koppensun Mexay IByMs NepeMEHHBIMHI 0053aTeIbHO MEHBIIIE HYJIS

. OOHapy:xeHa 3HaunMasi B3aMOCBSI3b JABYX II€PEMEHHBIX *

9. B ciy4ae nuHEHON B3aMMOCBSA3H JIBYX IEPEMEHHBIX PaCIpeIe/IEHUE OCTaTKOB KaKOM BBIBOJ MO-
KEM clienarhb

. OyZAeT MMETh HECKOJIBKO MOJ

. Oyzer o0safgaTh SIBHO BBIPAXKEHHOM acCUMETpUeit

. OyZAeT CTpEeMHUTHCS K HOPMAJIbHOMY CO CPEJHUM 3HaY€HUEM, IPUOIU3UTEIbHO PABHBIM HYJIIO*

10. Yrto Takoe 'oMOCKe1aCTHYHOCTE

. OJIMHAKOBasl N3MEHYMBOCTb 3aBUCUMON IIEPEMEHHOM Ha BCEX YPOBHAX HE3aBUCUMOW IIEPEMEHHON
(mocTosiHHAsI K3MEHYUBOCTh OCTaTKOB)™

. OYEHb CWJIbHASI KOPEISALUS 3aBUCUMON U HE3aBUCUMOM IIEPEMEHHOU

. HOPMAaJIbHOE PACIPENEICHUE OCTATKOB

11.  Ecnwm B Hameii Mmogenu kod¢uiment bl okazancs He paBeH HYJO, O3HAYaeT JIU 3TO, 4YTO OOHa-
pYXKeHa CTaTUCTHUYECKH 3HauuMast B3auMocBs3b (p<0,05) Mexly uccieayeMbIMu epeMEeHHbIMU ?

. Her, koo dumment bl He oTBeuaeT 3a yroj HaKJIOHAa PErPECCHOHHON MPSAMOH, €T0 3HAYCHHE HU-
KaK HE BJIMSET HAa HAIIPaBJIICHUE B3aUMOCBS3H

. Her, koagdumment bl, He paBHBII HYII0, HE BCET1a 03HAYAET, YTO MBI OTKJIOHSIEM HYJIEBYIO T'H-
nore3y*

. Ha, ko3 dunment bl, He paBHBIIA HYIIO, BCErla 03HAYAET, YTO MBI OTKIIOHSIEM HYJIEBYIO THIIOTE3Y
12.  Ecnu uccrnenoBatenlb XO4eT MPeACKa3aTh 3HaAUEHUE YPOBHs O€IHOCTH, OCHOBBIBASACH HA 3HAYCHUU

YpOBHS 00pa30BaHHOCTH, TO B KAKOM CJIy4ae OH MOKET OOJIbIIe JOBEPATH MPECKA3aHUIMH PErPEeCCUOH-
HOU MOJIEHN

. B3anMocBs3b IepeMEHHBIX JINHEHHAS 1 MOHOTOHHAS, paclpeie]IeHue OCTaTKOB CTPEMHTCS K
HOpMaJIbHOMY*

. Hwu xapakrep cBs31, HU pacrpeielieHue OCTaTKOB HE MOKET CKa3aThCsl Ha TOYHOCTH TPE/ICKa3a-
HUSL.

. B3anMocBs3b IepEMEHHBIX HETMHEWHAs! 1 HEMOHOTOHHAS, pacTpe/ie]IeHHe OCTaTKOB 3HAYMMO OT-

JIMYacTCd OT HOPMAJIbHOT'O

13. Kommnanus yxe norparuia 10 MMJUIMOHOB Ha MPOU3BOACTBO (husbMa (cost), a Takke ObLIO Mpo-
nano 8 MmuuoHoB KHHT (books). [Ipoarocep nHTEpecyeTcs, CKOJIBKO BbI IOCOBETYETE €My MOTPATHUTH
MWJIJTMOHOB Ha pekiaMy (guibma (promotion), €CiM OH X04eT, YToObI cOOphI OT (hribMa coctaBuiau 150
MILTHOHOB? PaccumnTaiite HEOOX0IMMOE KOJIMYECTBO MIJUTHOHOB Ha PEKJIaMy, OCHOBBIBASICh Ha perpec-
CHOHHOM YPaBHEHHUH M3 MIPOILIOro 33aJjaHus. B ypaBHEHUH perpeccuu UCIOIb3yHTe TOIBKO CaMO YUCIIO
MWIIHOHOB B KadyecTBe KOA((UIIMEHTOB: HarrpuMep, 10 MAJUTMOHOB MBI 3aITHIIEM B YPaBHEHHUH TIPOCTO

kak 10, a me 10 000 000.

13*

14.  Vkaxur o0s3aTenabHbIe YCIOBUSAHU ISl IPUMEHEHHUS! MHOKECTBEHHOTO PETPECCUOHHOTO aHaIn3a

. Pacnpenenenne kax10i mepeMeHHOHN JT0JKHO 3HAUUMO OTIMYATHCS OT HOpMaJbHOTO™*

. He3zaBucumeble nepeMeHHbIE JOKHBI ObITh TUHEHHBIM 00pa30M B3aMOCBS3aHbI C 3aBUCUMOM Tie-
PEMEHHOI

. OcTaTKu J0JKHBI OBITH MPUOIU3UTENBHO HOPMAJIBHBIM 00pa30M pacrpeeeHbl BOKPYT HYIIs

. He3zaBucumple nepeMeHHbIE T0JKHBI CUIIBHO KOPPEIHPOBATH MEKIY COO0M*

15. YkaxkuTe MOAU(PUKAIUU MOJEIN THHEHHON perpeccu:

° KJ1aCTeépusanus



. jacco*

. pelHeapu3aIus

. perynspusanus™®

16.  VYkaxuTe BETUYMHBI, OTBEYAIOLIHNE 32 KAYECTBO aJITOPUTMOB KiIacCu(UKaLUK:
. TOYHOCTb*

. F-3nauenne*

. MAE

. nojgHoTa*

. MAPE

17. Yem mensbiie 3nadeHuss TP u TN B MaTpuiie ommOoK, TeM XyKe HIIH JTydIe

. xyxe*

. Jyy4lie

18.  Yewm OGompbiue 3naueHust FP u FN B Mmarpuiie ommboK, TeM Xy)Ke WX JIydiie

. xXyxe*

. Jyy4iie

19.  TIlo TpenupoBo4HO# BbIOOpKE U3 70 371€MEHTOB ObLIT MOCTPOEH HEKOTOPHIH Kinaccudukarop. Ml

B35UIM U IPOBEPUJIN €TI0 Ka4eCTBO Ha TECTOBOMU BbIOOpPKE, cocToswieil u3 30 anementoB. Cymma uucen
TP+FP+FN-+TN u3 matpuiibl omrOoK yeMy paBHa?
30*

20. [IpencraBuM, 4TO OBLIO MOCTPOEHO AEPEBO PELICHU, U B HEKOTOPBIH JIUCT MOMAaI0 5 00bEKTOB
TPEHUPOBOUHON BbIOOpKU. [Ipruem 2 o0bekTa U3 HUX NpuHAIexar kiaccy 1. Kakyro meTky nepeBo Oy-

JIeT MpeACKa3bIBaTh ISl KAXK/I0T0 TECTUPYEMOro 00BbEKTa, MONABIIETO B 3TOT JIUCT?
0*

21.  BpiOop oNTUMAaTLHOTO MPU3HAKA TSI IEPEBa MOXKHO OCYILIECTBUTH C TIOMOIIBIO KAaKUX TMOHSATHI
. Heomnpenenennocts Jxxunu™*

. OHrponus™®

. CraTtuctuyeckas UHPOPMATUBHOCTH ¥

22. Mopenb «M30MUPYIONINN JIEC)» MpeHA3HAUCHA IS

. npecKa3aHus 3HAYCHUS YHCIIOBOTO MTPH3HAKA

. MOVCKA BBIOPOCOB™

. KJIaCTEPU3aIuU

. MpeICKa3aHusl METKH Kiiacca

23.  HckyccTBEHHBIM HEMPOH MMeeT 2 BXoJa ¢ Becamu 1, 2 cooTBeTcTBeHHO. KO BXO/IHOMY CHUTHATY

npubapnsiercs uncio 1 u npuMmensierca curmouaHas pyHkuus. Yemy Oyzer paBHO 3HaU€HUE HA BBIXOJIE
U3 HEMpOHa, eciM Ha MepBBIi BXO OBUIO MOAaHO YKcio 1,a Ha BTOpol BX0A OBLIO MOAAHO Yyucio -17?

0,5

24.  BeiOopka coctout u3 100 06bekToB, 70 U3 HUX NpPUHAIEKAT Kaccy 1, ocTaibHbIe IPUHAIIEKAT
knaccy 0. U3BecTHO, uTo HeueneBoit OuHapHbIii npusHak P paBen 1 mst 10% o6bekToB kiacca 1 u s



50% o6bexToB u3 kiacca 0. PaccMoTpuM HOBBIN 00BEKT, y KOTOporo npusHak P pasen 1. Uemy paBHa
BEPOSITHOCTbH, YTO ATOT OOBEKT MPHHAICIKHUT KIacCy (OTBET OKPYIIUTH A0 ABYX 3HAKOB ITOCIIE 3aIls-
TOR).

0,32

25. dbopmyna baiieca

. Pr(BJA)=Pr(A|B)*Pr(A)/Pr(B)

. Pr(B|A)=Pr(A|B)*Pr(B)/Pr(A)*
. Pr(BJA)=Pr(A|B*B/A)

. Pr(B|A)=Pr(A|B)/Pr(B)*Pr(A)

26. CoOriTusg A, B Ha36IBaIOTCS HE3aBUCUMBIMH, SCIIN:

. Pr(A)*Pr(B)=Pr(AB)*
. Pr(AB)=Pr(A)+Pr(B)
. Pr(A|B)=Pr(B|A)

. Pr(A|B)=Pr(A)*Pr(B)

27.  Komwurer cOCTOUT U3 Tpex KiaccupukaropoB. OKOHUATENHFHOE PEHICHNE PUHUMALSTCS 10 00JIh-
mUHCTBY rosiocoB. Knaccugukarops! umeror Tounocts 0,8 u 0,9 u 1 coorBercTBeHHO. YeMy paBHa TOU-

HOCTh aHCaMOJIsl aropuTMOB? (OTBET OKPYIJIUTH JIO IBYX 3HAKOB TOCIIE 3aIISITOMN).
0,98

28.  Jlns xinaccuUKaIMK UCTIONIB3YETCs CXeMa B3BEIICHHOTO rojiocoBanus. JlomycTuM, 4To 00BEKT A
OBLT OIIPE/ICIICH TIEPBBIM U TPETHUM KJaccu(ukaTopamMu Kak 00BeKT U3 Kilacca 1, a BTopol kiaccuduka-
TOp ompenenui A Kak oOBeKT Kiacca -1. Pe3ynbprat B3BEIIEHHOTO TOJIOCOBAHMUSI, €CITH Beca MPH KJIaCcCH-

¢ukaropax paBHbI 2, 4, 3 COOTBETCTBEHHO, K KAKOMY KJIaCCy OTHECET 0OBEKT A
1

29. K kakomy Tumy ancamb6is oH oTHocuTcs anroputMa Random Forest (cimydaiinslii sec)

. roJI0COBaHUE MO OOJIBIIUHCTBY (KOMUTET)™

. IpaAUeHTHBIN OyCTHUHT

. B3BEIIEHHOE I'OJIOCOBaHNE

30.  Ecnu x Moaeny TMHEHHON perpeccuy MPUMEHUTh Mpolelypy OyCTHHIa, IPUYEM Ha BTOPOM 3Tare
OyZeT TakyKe CTPOUTCS JTMHEIHAasi MOJIeJb, TO YTO IPOU30IIET C MPECKAa3aHHON TOYHOCTHIO

. YMEHBIIUTCS

. BO3pacTeT

. OCTaHeTCs MpexHen™

31.  KomwuTeT cOCTOUT U3 Tpex KiaccuPpukaTopoB. OKOHYATEIBHOE PELIeHHE TPUHUMAETCS 110 00JTb-

muHCTBY rosiocoB. Kiaccudukaropst umerotr Tounocts 0,8 0,9 0,9 coorBeTcTBeHHO. Kpome Toro, BTOpoii
U TpeTui KiIaccuPUKaTOPHI MOJTHOCTHIO HICHTUYHEI (TO €CTh UX OTBETHI JJIs TFOOOTO KIACCHUPUITUPYEMO-
ro 00BbEKTa COBMAIAIOT).

32.  Yemy paBHa TOYHOCTb aHCAMOJIS aITOPUTMOB

0,9

33.  VYkaxwure HEOOXOIMMBIE YCIOBHSI BOSHUKHOBEHHUS TIPOKIIATHS pa3MEPHOCTH:
. UCTIONB3YIOTCS JaHHBIE 0€3 HOPMUPOBKH

. NPU3HAKOB OYEHb MHOTO™*

. HCIIOJIb3YIOTCSI METPUYECKUE alITOPUTMBI ™



. NPU3HAKU MATIOMH()OPMATHBHBI
. CYIIECTBYET 3aBUCUMOCTD MEXKy TPU3HAKAMHU
. BCE BBILICIIEPEUYHUCICHHOE

34.  Jlau BekTop 3HaueHuit npuznaka P=(1,0,5,2,2). Hopmanuzyem 3TOT BEeKTODp 110 hopMyIie, UCIOTb-
3yrollell MUHUMaJIbHOE U MaKCUMaJbHOE 3HaueHHe npu3Haka P. 3HaueHue nepBoii KOOpJHMHATEl HOpMa-
JU30BaHHOTO BEKTOpa Oy/eT paBHO

0,2
35.  Jlau BekTop 3HaueHuit npuznaka P=(1,0,5,2,2). Hopmanuzyem 3TOT BEKTODp 110 (hopMyIie, UCTIOTb-

3yIOIICH Cpe/iHee 3HaYeHUEM M OTKJIOHCHHE MpHu3HaKa P. 3HaueHue mocieiHeil KOOPIUHATHI HOPMATU30-
BaHHOTO BEKTOpa OYyJEeT paBHO

0

36.  IlepBas u TpeTbs KBapTUJIb 3HAUEHU Npu3Haka P paBHEbI 2, 4 cooTBeTcTBeHHO. Kakue u3 cieny-
IOLUX 3HaUE€HUM OyAyT cunTaThCsl BEIOpocamu?

. 6,5

. 3

. 0

. 0,5

. -1,5%

. g*

. 7,9%



AHHOTauMs K pado4eil mporpaMMe JUCHUILINHBI

CraTucTHYECKHI aHAJIN3 JAHHBIX
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Hanpasnenue noarorosku (crnenuanbHocTh): 09.03.01 MHdopmaTrka v BRIMUCTUTEIbHAS TEXHUKA
Hanpasnennocts: npoduiib«TexXHOIOTHU UCKYCCTBEHHOTO MHTEIIEKTa B HehTera3oBoi 0Tpacim»
YpoBeHb BhICIIEro oOpa3oBaHus: OakaiaBpuaT

dopma 00yyeHHs: OUHas;

Kadenpa, obecnieunBarorias npenoiaBaHue JUCIUTUINHB: BRIYHCIUTEIbHAS TEXHUKA U WHKCHEPHA KH-
6epuernka (BTUK):;

KOMHeTeHHI/II/I, q)opanyeMble B pe3yJjibTaTe OCBOCHHUA TUCHUIIJITHHDBI

[TK-5u-22T" CriocobeH UCIoib30BaTh HHCTPYMEHTABHBIE CPEICTBA IS PEIISHHS 3a/1a4 MAIIMHHOTO
o0yueHwus:

-[IK-5.1. OcyiecTBisieT OLIEHKY U BbIOOp MHCTPYMEHTAJIBHBIX CPEICTB AJIsl PELICHUS IOCTaBICHHON
3a/1a41

-[IK-5.2. Pa3pabarbpIBaeT MOJEJIM MAIIMHHOIO O0Oy4Y€eHUs JJIs pEeLeHUs 3a7a4

-[IK-5.3. Co3znaert, moAnepKUBAET U UCIOIb3YET CUCTEMBI HCKYCCTBEHHOI'O MHTEIIEKTA, BKIKOYAIOIINE
pa3paboTaHHBIE MOJICTH U METO/IbI, C IPUMEHEHUEM BEIOPAHHBIX HHCTPYMEHTOB MATMHHOTO 00Yy4eHUs

[K-8u-22I". CniocoGeH pa3pabaTbIBaTh CUCTEMBI aHAIN3a OOJIBIINX JTaHHBIX:

-[IK-8.1. Pa3pabaTbIiBaeT nporpaMMHbIE KOMIOHEHTBI U3BJICUEHUS, XPAaHEHUS, TOATOTOBKH OOJIBIIUX
JAHHBIX C YYETOM BApUAHTOB HCIIOJIb30BAHUS OOJBIIMX JAAHHBIX, ONPEAEICHUH, CI0Bapeil U 3TaTOHHOM
aApPXUTEKTYPBI OONBIINX JAHHBIX

-[1K-8.2. Pa3pabaTsiBaeT mporpaMMHbIe KOMIIOHEHTBI 00pa0OTKH yIan€HHOM, pacipeeIeHHON U 00b-
eIMHEHHON aHAIUTUKH, UCIIOJIB30BAHUS PE3YJIbTATOB aHAJIN3a, OIIMCAHUS U YIIPABJIEHUS Kaue€CTBOM U
JIOCTOBEPHOCTHIO OOJIBIIINX JTAHHBIX

PesynabTaT 00yuenuns
3nams:
[TK-5u-22T"-1 3HaeT MoieNH MalTUHHOTO 00Y4YEeHUS
[TK-8u-22T".-1 3HaeT nporpaMMHble KOMIOHEHTHI pabOThI ¢ OONBIIMMU JAHHBIMU
Yuemun:
[TK-5u-22T"-1 ymeer ouieHUBaTh U BOUPATH CPEJICTBA JJISl PELICHUS
[1K-8u-221".-1 ymeer pa3pabarBaTh NporpaMHble KOMIIOHHTBI paOOThI ¢ JAHHBIMU
Braoemy:
[TIK-5u-22T"-1 BnageeT cucreMaMy HCKYCCTBEHHOT'O MHTEIEKTA
[1K-8u-221".-1 BnageeT pa3pabOTKO MPOrpaMHBIX KOMIOHEHT paboThI ¢ JaHHBIMU
KpaTkasi xapakTepucTHKAIMCHUIIJIMHbI
WHCTpyMeHTHI 17151 aHaJIM3a AaHHBIX; 3a/1a4M pecKa3aHui MAalIMHHOTO O0YYeHHUS;
TpynoémkocTs (3.e. / yachbl)
3 3.e. (108u4ac)
Bua npoMexkyTo4Hoi aTTecTauMU
JK3aMEH,;

PazpaboTtunk(n): ctapmmii npenogaBatens [1IBapesa E.H.

COI'JTACOBAHO

W.o. 3aBenyromuii kadeapoi

BeruucnurensHas TexHuka u nHxeHepHas kuoepuetuka (BTUK) /.M. 3apumnos




