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1 Ilenw u 3agau JTUCUUIIMHBI

Henbo ocBoeHMS AUCHUIUIMHBL «HCTPYMEHTBI BHU3yalM3alUU JaHHBIX» SBISAETCA
¢dopmupoBaHue y 00yJaromuxcs 3HaHUK MPUHLIUIIOB BU3YaIbHOTO MPECTaBICHNU HH(POpMAIH 1
HaBBIKOB pabOTHI C MPOrpaMMaMy BU3YaJIbHOTO OTOOpa)KeHHs TaHHBIX.

OCHOBHBIMU 32/1a4aMH SIBJISIFOTCS:

- IIOJIy4YEHHUE IIPEJICTABICHUS O COBPEMEHHOM COCTOSHMM M TEHICHLHUAX DPa3BUTH
TEXHOJIOTMI U MHCTPYMEHTOB BU3YyaJIu3aluy JaHHbIX;

- U3y4eHHe MPUHLUIIOB OPraHu3aluy U (PyHKIIMOHUPOBAHUS OCHOBHBIX IPUIIOKEHUI
10 BU3YaJIM3allUH JaHHBIX;

- HOJIy4EeHHUe IPEeACTaBIECHUs O ClIoco0ax BU3yalu3aluy OOJIbIINX JaHHBIX;

- U3y4EHHE CO3/IaHus Pa3IMyHbIX IPa(UKOB, TUarpaMM AJs BU3yalu3aluy JaHHBIX;

- U3y4eHHE MCIIONB30BAaHMS PA3IMYHBIX ()OPM BU3YaJTbHOIO OTOOpPAKEHUS IaHHBIX,
TaKUX KaK: TOUYCYHbIH TpaduK, JUHEHHBIN TpaduK, THCTOTpaMMa, CBOAHAS AUarpamMMa, JuarpaMmma
paccesiHus, TEII0Bas KapTa, sUUK ¢ ycaMH, CKpUIIMYHAs AUMarpaMMa, IapHble JuarpaMMBbl U Jp.

- Ha I[paKkTUKE HAY4YUTbCS HCHOJb30BaTh s3biku Python m R u paspabatsiBath
IIPOrpaMMHBIE MOJYJIH JUIsl BU3YaJIU3alUY IaHHbIX;

- IPEJICTaBIISITh BO3MOXHbBIE 00J1aCTU IPUMEHEHHUSI [TOJIyYEHHBIX Ha Kypce 3HaHUM.

[Tony4yeHHbIe 3HAaHUS MOTYT OBITH BOCTPEOOBaHBI B TPOPECCHOHATBLHON IEATETLHOCTH TIPU
CO3JJaHUHU OTYETOB U IIPWIOKEHUN 110 BU3YAIIM3aLUH JaHHBIX.

Koa u HauMeHOBaHHE
I/IHI[I/IKaT()pr JOCTHKCHUA KOMIICTCHIIUHN

KOMIIeTeHIN
OIIK-2. CnocoOHOCTb NOIIK-2.1. 3naet coBpeMeHHbIE HH(POPMAIIMOHHBIE
[IOHUMATh MIPUHLUIIBI PAOOTHl | TEXHOJIOTUH U IPOTrPAMMHBIE CPE/ICTBA, OCHOBHBIE BUbI U
COBPEMEHHBIX MPUHLMIIBI pad0Thl UH(POPMALIMOHHBIX CUCTEM U
MH(POPMAaLMOHHBIX MH(OPMALMOHHBIX TEXHOJIOTUN; CIIOCOOBI BHEIPEHUS U
TEXHOJIOTUH U MPOTPAMMHBIX | HHTErpallil COBPEMEHHBIX HH()OPMALIMOHHBIX CUCTEM,
CPEICTB, B TOMYHCIIE CHOCOOBI OLIEHKH HEOOXOIUMOCTH UCIIOIb30BaHUS
OTE€YECTBEHHOI'O MPOrPaMMHBIX CPEJCTB
IIPOU3BOJCTBA, U NOIIK-2.2. YMeeT ucnoap30BaTb COBPEMEHHBIE
HCIOJIb30BaHUE UX MIPU MH(OpPMaLIMOHHBIE TEXHOJIOTUH U MPOTPaMMHBIE CPEJICTBA, KaK
pEeLIeHNH 3a1a4 B paMKax OT/EIbHOTO NMPEINpPUATHS, TAaK U B paMKax
npo¢eCCHOHATLHON KOpIOpaluii, roCy1apCTBEHHbIX CUCTEM; BHEAPATH U
JESATEIBHOCTH HacTpauBaTh COBPEMEHHbIE HH(POPMALIMOHHBIE CUCTEMBI,

IIPOBOAMTH MHTETPALIUIO PA3IUYHBIX HHPOPMAIIMOHHBIX
CHCTEM M ITPOrPaMMHBIX CPE/CTB, OLIEHUBATh HEOOXOAUMOCTh
MCIIOJIb30BaHUsl IPOrPaMMHOTO CPE/ICTBA I PEIlIeHUs 3a/1a4
NOIIK-2.3. Bnaneer HaBbIKaMH IPUMEHEHHSI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI U MPOrPaMMHBIX CPEJCTB, MPU
pELIEHNN 3aJa4 B Pa3JIMYHbIX OTPACIIAX, BHEAPEHUS U
HACTPOMKH COBpPEMEHHBIX HH(POPMAIIMOHHBIX CUCTEM, OLIEHKU
HE00XO0/IMMOCTH HMCIIONIb30BaHMS TPOrPAaMMHBIX CPEACTB U
MH(OPMALIMOHHBIX CUCTEM JIJISl pelIeHHs 3a7a4

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
I[I/ICL[I/IHJ'II/IHEI «I/IHCprMCHTBI BU3yaAJIM3allU HOAHHBIX)» OTHOCUTCA K YaCTH brnoka 1

«ductummuael - (MOIYNH)», 00s3aTeNbHOM dYacTH K MoAymio «ba3oBble uHGOpPMAIMOHHBIC
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TEXHOJIOTMMY», y4yeOHOro TIUilaHa mporpaMmbl OakanmaBpuata 1o Hampasienuto 09.03.02

«IHpOpPMAITMOHHBIE CHUCTEMBI U TEXHOJIOTHI.

I[I/ICI_[I/IHJII/IHB_ B3aUMOCBA3aHa JIOTUICCKH U COACPIKATCIIbHO-MCTOAUYCCKU CO CIICAYIOIIUMU

nucuuruinHamu 1 npaktukamu OITOIT:

Beenenue B mpodeccuto

HaBbiku 3¢ hekTUBHOI Npe3eHTaIuN

Teopust uapopmanuu

OducHble MPUITOKEHUS

Pa3paboTka TeXHHUECKOI TOKyMEHTalu!

BBenenue B mporpamMmupoBaHue

SMM-texHonorun

HNudorpaduka

VYyeOHas npakTuka (MMPOCKTHAs)

[TponsBocTBEHHAS TIPAKTHKA (MPOCKTHO-TEXHOJIOTUYECKAs )
[IpouzBoacTBeHHAs MpaKTHKA (TIPEITUTIIIOMHAs )
BrinonHenue u 3amuTa BhITYCKHOW KBATH(DHUKAITMOHHOM paObOThI

3. CTpyKTYypa M cojepKaHue U CHUILTUHBI.

OO0mass TPyIOEMKOCTh JTUCHHUIUIUHBI COCTaBIseT 3 3adeTHble eauHuIbl, T.e. 108

AKaICMHUYCCKHNX YaCOB.

3.1.

Buabl yueOHoM padoThl M TPYA0EMKOCTD
3.1.1. Ounas popma o0y4yeHus
Nel . KosauuecTBO Cemecrp
/i Buj yueOHoi padoThI 4acOB 5
1 | AyauTopHble 3aHATHA 54 54

B ToM umcie:

1.1 | Jexuuu 18 18

1.2 | CemuHapCKHe/IPAKTHUECKUE 3aHATHUS - -

1.3 | JJaboparopHble 3aHATHS 36 36
2 | CamocrosiTesibHasi padoTa 54 54
3 | [IpomMeskyTOUHas aTTeCTALUS
3auet/nud.3aueT/7K3aMeH 3a4yer 3ayer
Hroro: 108 108

3.1.2. 3aounas ¢popma 00yueHus

Nel B GHoii paG Kosmuecro | Cemectp
U1 y4eOHoi padoThl
n/n ay p 4yacoB 4
1 | AyauTopHble 3aHATHS 12 12

B ToM uncie:

1.1 | Jlexkuuu 4 4

1.2 | CemuHapCKHUE/TIPAKTHUECKUE 3aHATHUS - -

1.3 | JlJabopaTopHbIe 3aHATHS 8 8




2 | CamocTosiTesibHasi padoTa 96 96
3 | IIpome:xkyTouHas aTTeCTAIUS
3auet/aud.3a4er/sK3aMeH 3a4yer 3a4er
Uroro: 108 108
3.2. TemaTuyecKHUii MJIaH U3yYeHUST TUCUUILTHHBI
3.2.1. Ounas ¢popma oOyueHus
TpyroeMkocTh, yac
AyautopHasi pabora
Cemuna Camocr
Ne Pa3nesbl/Tembl p IIpaxTnu
ckue/ | JlaGopar osiTe] b
n/n JAucuunamHbl Bcero | Jlekn ecKas
[paKTU4€e| OpPHbIE Hasl
uu MOJITOTO
CKHME | 3aHATHS pabGora
BKa
3aHSATHS
1 | BBeneHue B MHCTPYMEHTHI 4 9 9
BHU3YaJIM3allMH TaHHBIX
2 Buzyanusanus 1aHHbIX € 4 5 2
HCIO0JIb30BaHUEM TpaduKOB
3 | IHTepakTUBHAS BU3YyaTH3aIUs 4 9 5
JTAHHBIX
31 «Buzyanuzanus JaHHBIX C
IIOMOLIBIO SI3EIKa R» 24 12 12
4 | Busyanuzanus reorpaguueckux 4 9 9
JTAHHBIX
5 | Busyanuzanusi BpeMEHHBIX 4 9 9
pSAIOB
«Buzyanuzanus qaHHBIX C
5.1 IIOMOIILI0 OMOIMOTEK SI3bIKA 16 8 8
Python»
6 | Busyanuzauus GonbImx 4 5 9
TAHHBIX
7 Busyanusanus 4 5 5
CTPYKTYPUPOBAHHBIX JAHHBIX
7.1 | «Busyanuzanus JaHHBIX C 16 8 8
nomoipio Yandex Datalens»
8§ | Busyanuzanus TeKCTOBBIX 4 9 5
TAHHBIX
«Buzyanuzanus Tekcra:
8.1 pa3paboTka rpada 3HaHUH 110 16 8 8
"™ | TEKCTOBBIM JTaHHBIM»
Jln3aliH 1 3cTeThKa 4 5 5
9 | BU3yanmu3aluu JaHHBIX
UTOIO 108 18 36 54
3.2.2. 3aounHas opma oOyueHus
‘ Ne ‘ Pa3nesibl/TemMmbl ‘ TpynoemkocTsb, yac




n/n JAMcuunJanHbI AyauTopHasi padora
Cemunap Camoct
[IpakTnu
Beero | Jlekn ckue/ | Jlabopat ccxag | OATETD
uy  FPAKTHYE | OpHbIe HOATOTO Hasl
CKHE | 3aHATHSA padora
3aHATHUS Bra
1 | BBeneHue B HHCTPYMEHTHI 6.4 04 6
BU3yaJu3aly JTAHHBIX ! '
2 Busyanusanus 1aHHBIX € 6.4 04 6
WCIIO0JIb30BaHUEM Ipa)uKOB ' ’
3 | UHTepakTuBHAs BU3yanu3alus 6.4 0.4 6
JAHHBIX
31 «Buzyanuzanuus 1aHHBIX C
' ITOMOIIBIO s3bIKa R» 16 2 14
4 | Busyanuzanus reorpadguueckux 64 04 6
JTAHHBIX ! '
5 | Busyanusanusi BpeMEHHbIX 64 04 6
pAIOB ’ '
«Buzyanuzanus 1aHHbBIX C
51 MTOMOIIBI0 OMOIMOTEK S3bIKA 12 2 10
Python»
6 | Busyanuzamus 6onpimx 6.4 0.4 5
TAHHBIX ! '
7 Buzyanuzanus 64 04 6
CTPYKTYPUPOBAHHBIX JAHHBIX ' ’
7.1 | «Busyanuzanusi JaHHBIX C 10 2 8
noMoltpo Yandex Datalensy»
8 | Busyanmsanus TekCTOBBIX
JTAHHBIX 6.6 0.6 6
«Buzyanuzauus Tekcra:
81 pa3paboTka rpada 3HaHuH 10 12 2 10
TEKCTOBBIM JIAHHBIM»
Jln3aliH 1 3CTEeTHKa
9 BHU3yaJIU3aAIMU JAHHBIX 6.6 0.6 6
HUTOT'O 108 4 8 96
3.1. Conep:xanue 1 CUUILINHBI

Tema 1. Beenenue B HWHCTPYMCHTBI BU3YyAJIM3allUN JAHHBIX: O630p OCHOBHBIX UHCTPYMCHTOB

" UX POJIM B aHAJIN3C NAHHBIX.

Tema 2. Busyanuszamusi JaHHBIX C KCIOJb30BaHHEM TIpadUKOB: THUMBI TpaQHUKOB, HUX

0COOEHHOCTH U IPUMEHEHHUE.

Tema 3.

I/IHTep AKTHUBHAasA BU3yaJIM3aldsad JOaHHBIX!:

HHTCPAKTUBHBIX HHCTPYMCHTOB BU3YyaJIU3allUN JaHHBIX.

BO3MOXHOCTH ¥ OCOOEHHOCTH

Tema 4. Buzyanuzamusi reorpaudeckux MaHHBIX: crenuuKka BHU3yalU3alldd JAHHBIX C

HpOCTpaHCTBCHHOﬁ COCTaBJISIOLIECH.
Tema 5. BI/I3yaJ'II/I3aI_II/ISI BPEMCHHBIX PAAOB: METOAblI U MHCTPYMCHTHI Ui BU3YyAJIU3allUA

JaHHBIX, MCHAKOIIUXCS BO BDEMCHHU.




Tema 6. Buzyanu3zanust 001bIINX JAHHBIX: TOAXObI K BU3yaTH3aluu 1 00paboTke OOIbIINX
00BEMOB JaHHEBIX.

Tema 7. Busyanuzanus CTpyKTYpHUpPOBAaHHBIX ITAHHBIX: METOABl BH3yalH3alliU ITAHHBIX C
MEPaApXUUYECKON WIIH CETEBOM CTPYKTYPO.

Tema 8. Busyanuzanus TEKCTOBBIX JaHHBIX: HHCTPYMEHTHI M TOIXOJbI K BU3YaIH3allUH
TEKCTOBBIX JAHHBIX.

Tema 9. /Iu3aliH W 3CTeTHMKa BU3yaJIM3allMM JAHHBIX: MPUHIUMIBI XOPONIIEro IuU3aiHa W
ACTETUKH B BU3YaJIU3AlMH JTAHHBIX.

3.4. TemaTuka ceMHUHAPCKUX/MPAKTUYECKHUX U JJA0OOPATOPHBIX 3aHATHIA

3.4.1. CemmHapcKue/MPAKTUIECKUE 3aHATUS
CeMuHapcKue ¥ MPAKTUYECKHUE 3aHATHS HE TIPETYCMOTPEHBI.

3.4.2. JlabopaTopHble 3aHATHA

JladopaTopHas padora 1 «Busyajau3zanus JaHHBIX ¢ MOMOUIbIO A3bIKa Ry». Llens paboTsr:
HAy4YUTHbCSl ~ MCIOJIb30BaTh  MpOrpaMMHBIA  makeT  Swirl  HHTEpOpeTUpyeMoro  s3bIka
POrpaMMHUPOBAHHUS IS aHAIM3a JaHHBIX R.

Jladoparopnas padora 2 «Busyaqm3zanusi JaHHBIX C NOMOUIbI0 OMOIHOTEK S3bIKa
Pythony». Llens paGoTel: HaydnuThCs UcoNb30BaTh Oubimoreku sklearn, matplotlib, pandas, numpy
JUIS aHAJIM3a U BU3yallM3alluy IaHHBIX Ha a3bike Python.

JladoparopHas padora 3 «Buzyaausauus 1aHHbIX ¢ nomouibio Yandex Datal.ens». [enn
paboThl:  HAy4YMTbCA CO3/1aBaTh M HCIIOJIb30BaTh JaraceTsl B Datalens, NnonyduTh HaBBIKU
BU3yaln3auuud JaHHeIXx B Datalens, Ha mnpakTUKe MOCTPOUTh HECKOJIBKO 4YapTOB, H3YYUTh
BO3MOKHOCTHU Pa3MeIleHHs YapTOB Ha Jaioopie.

Jlaboparopnas padora 4 «Busyaqm3zanusi Tekcra: pa3spadorka rpada 3HaHUI 1O
TEKCTOBBIM JaHHBbIM». L{enb paboThl: HAYYUTHCS MCIONB30BaTh OMOMMOTEKH Stanza, nltk, a Takxke
MHCTPYMEHT BHM3yalnu3aluu Vis.js Juisi (GOpMUPOBAaHUS WHTEPAKTUBHBIX TI'padoB MO TEKCTOBBIM
JTAHHBIM.

3.5 TemaTuka KypcOBbIX IPOECKTOB (KYPCOBBIX padoT)

KypcoBbie npoekTs! (paboThl) 10 TaHHOW TUCHUIUINHE HE PEAYCMOTPEHBI.
4. Y4deOHO-MeTOAMYECKOEe U HHPOPMALIMOHHOE o0ecrieyeHne

4.1 HopmatuBHbie 1okyMeHTbI 1 'OCTbI

- ®enepanbHbiit 3ak0oH OT 29 nexadbpst 2012 roma Ne 273-®3 «O6 obpa3oBanuu B
Poccuiickoit @denepanumy (C U3MEHEHUAMH U TOTIOJTHEHUSAMH);

- ®denepanbHBIi  TOCYJAPCTBEHHBIH  00Opa30BaTENbHBIA  CTaHAAPT  BBICIIETO
obOpazoBanus (ypoBEHb MarucTpaTypsl) o HampasiaeHuto moarotoBku 09.03.02 MudopmarmonHsie
CUCTEMBI U TEXHOJIOTHH, YTBEPKIACHHBII MprukazoM MUHHCTEPCTBAa HAYKH U BBICILIET0 00pa30BaHUs
Poccuiickoit ®enepannu ot 19 centsiops 2017 r. N 926 (B pegakuuu npukasza ot 26 Hos0pst 2020 .
Nel456);

- [Tpuxa3z MunucrepcrBa obpazoBanus u Hayku P® ot 05 anpens 2017 r. Ne 301 «O0
yrBepkaeHnH [lopsaka opraHuM3allid U OCYILECTBICHUS OOpa30BaTENbHOW JEATENBHOCTH TIO0
00pa3oBaTeNbHBIM POrpaMMaM BhICIIEr0 00pa30BaHus — MporpaMmamM OakajiaBpuara, IporpaMMam
CHenualnTeTa, IporpaMMaM MarucTpaTyphl;



4.2 OcHOBHas JIMTEpaTypa

1. R. Kuura pernentoB: NpPOBEPEHHbIC pEUEHTHl Uil CTAaTUCTHKH, aHAIU3a W
Busyanm3anuu ganabeix / Jxk. 1. Jlonr, I1. Turop ; nepeBon . A. bennko. — Mocksa : JIMK Ilpecc,
2020. — 510 c. — ISBN 978-5-97060-835-7. — Tekcr : oanekrponnbii // IludpoBoit
obpasoBarenbHbiii pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/124707.html
(mata obpamenus: 23.03.2024).

2. Busyanmzanus 1aHHBIX Mpy TOMOIIH aamoopaoB U otdetoB B Excel / . Kycneiika ;
nepeBoa A. FO. 'mabko. — Mocksa : JIMK Ilpecc, 2022. — 338 ¢. — ISBN 978-5-97060-966-8. —
Tekct : anekrponnsit // LudpoBoii obpazosatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/126220.html (nata oopamenus: 23.03.2024).

3. Busyanuzanus nanueix B Python. Pabora ¢ OubGnmorekoit Matplotlib : yuebno-
Meroauueckoe nocodue / Tuto A.H., Tasuesa P.®.. — Kazaus : M3narensctso KHUTY, 2022. —
92 c. — ISBN 978-5-7882-3176-1. — Tekct : anekrponnsiii // L{ludpoBoii 00pazoBaTenbHbBIN pecypc
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/129225.html (mara oGparenus:
23.03.2024).

4. Seaborn nans Busyanuzanuu gaHHbeiX B Python  [Dnekrponnsiit pecypc] //
PYTHONRU. URL: https://pythonru.com/biblioteki/seaborn-plot (Iata oopamenus: 23.03.2024).
5. I'paduueckas 6ubmmoreka ggplot2 u e€ Bo3MokHOCTH [ DnekTpoHHBIi pecypce] //URL:

https://rpubs.com/AllaT/rprog-ggplot2 (/lata oopamenus: 23.03.2024).

4.3 JlonoJIHUTEIbHAS JIUTEPaTypa

1. WuTepakTiBHas BU3yanu3anus JaHHbIX. Pabora ¢ O6mbmmorekoii Plotly : ydeGHO-
MeToguueckoe nmocodue / Turtos A.H., Tasuesa P.d.. — Kasans : U3garenscteo KHUTY, 2023. —
136 c. — ISBN 978-5-7882-3387-1. — Tekct : anexrponssiii // I{udpoBoit oOpazoBarenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/136156.html (zata obGparienwus:
23.03.2024).

2. Tableau — Kparkoe pykoBoactBo [Dmextponusiii  pecype] //  URL:
https://coderlessons.com/tutorials/bolshie-dannye-i-analitika/vyuchit-tablitsu/tableau-kratkoe-
rukovodstvo ([lata oOpamenus: 23.03.2024).

3. 7 CepBUCOB TSI BU3YAJIN3AIIMH JIAHHBIX : HE PUBJICKAs TU3aiHEPOB M IIPOTPAMMFICTOB
[OnexTponnsblii  pecypc] //URL: https://netology.ru/blog/7-services-data-visualization (/ata
oOpamenus: 23.03.2024).

4. 8 OecrulaTHBIX UHCTPYMEHTOB JUIsl CO3/1aHUSI HMHTEPAKTUBHBIX BU3yaIU3alMid JaHHBIX
6e3 HE00X0IMMOCTH HaIvcaHus Kozaa [D71EeKTpOHHBIN pecypc] //URL:
https://habr.com/ru/companies/ruvds/articles/536962/ ([lata oOpamenus: 23.03.2024).

S. AHanmMTHKa JaHHBIX: KaK MOCTpouTh mambopn B Excel [DnexkTponHBIl pecypc]
/Inttps://netology.ru/blog/07-2021-dashbord-v-excel ([lata oopamenus: 23.03.2024).

6. Undorpadpuka cpenctBamu Excel u PowerPoint. [Onextponnsiii pecypc] //URL:

https://habr.com/ru/companies/lanit/articles/498540/ ([/lara obparenus: 23.03.2024).

4.4 DyeKTpOHHBIE 00pa30oBaTeJbHbIE PecypChl

Kypc B cucreme CIIO «IHCTpyMEHTBI BU3YyalIU3aluy JaHHBIX»:
https://online.mospolytech.ru/course/view.php?id=13826



4.5 JInueH3MOHHOE H CBOOO/IHO pacnpocTpaHsieMoe NPOrpaMMHoe odecnevyeHne

- [Tpunoxkenue aJjist UHTEpIpPETAMU KOMaH1 R

- Visual Studio Code (cpena mporpammupoBanus Python wim 6;mokaoTeI GOOgle
Colab / Jupyter)

— CepBuc aHanm3a v BU3yanu3anuu JaHabix Y andex Datalens

- NHcTpymeHT Bu3yanuzanuu Vis.js

4.6 CoBpemenHble npodeccuoHATbHBIE 0a3bI JAHHBIX H HH(POPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI

1. OII "IOpaiit" https://urait.ru/
2. IPR Smart https://www.iprbookshop.ru/
3. DBC "Jlans" https://e.lanbook.com/

5. MarepuanbHO-TeXHHYeCKOe o0ecreyeHue

KoMmbroTepHble KJIacChl CO CIIEAYIOUICH OCHAIIEHHOCTHIO: CTOJBI, CTYNbS, AyAUTOPHAs
JIOCKa, HCIIOJIb30BaHUE MEPEHOCHOTO MYIBTUMEIHIHOTO KOMIUIEKCa (TIEPEeHOCHOW IIPOEKTOp,
HepCOHAIbHBIA HOYTOYK). [lepcoHanbHbIe KOMITBIOTEPBI, MOHUTOPBI, MBIIIKH, KJIaBHATypbl. Pabodee
MECTO TPEernoaaBaTesIsl: CTOM, CTYII.

JIunen3znonHoe nporpammuoe obecrieuenue: Microsoft Windows 11, Microsoft Office (mo
nporpamme OecriaTHoro goctyna Microsoft Imagine); mpuitoskeHue s HHTepIpeTanuyd KoMaua R;
Visual Studio Code (cpena nmporpamvupoBanusi Python); cepBuc ananm3a u BU3yanu3auu JaHHBIX
Yandex Datalens; unctpymeHT Bu3yanu3auu Vis.js.

6. MeTonnquKne PERKOMEHIANUNA

6.1 MeTtoauyeckne peKOMeHIANMH /1JIsl IPeNoIaBaTesisi 10 OPraHu3alun
00y4eHuUs

Mertoarka TpernonaBaHusl TUCHUIUIMHBI  «MHCTpYMEHTHI  BH3yallU3allMd  JTAHHBIX)»
npeaycMaTpuBaeT —HCIOJb30BaHHWE OHJAMH-Kypca B CHCTEME JUCTAHLMOHHOTO OOYy4eHUs
YHUBepcUTETa, TPYNNOBBIX W WHIUBUAYATBHBIX KOHCYJIbTAIMKA OOYYAIOMIMXCS, ayTUTOPHBIX
3aHATUI B COYETAaHWU C BHEAYAUTOPHOM paboToi ¢ wnenbio (GOPMUPOBAHUS U  PA3BUTHUSA
PO ECCHOHAIBHBIX HABBIKOB 00YJarOITUXCSI.

JIaGopatopHble pabOThl MO JUCHMIUIMHE «MHCTPYMEHTHl BH3yalu3allud JIAHHBIX)»
OCYIIECTBIISIIOTCA B (OpME CaMOCTOSITENIBHOM  MPOPadOTKM  TEOPETHUECKOTo  Marepuana
00y4aromyUMUCs; BBIIOJHEHUS MPAKTUYECKOTO 3aJlaHMs; 3alllUThl MpenojaBarenio JabopaTopHOH
paboThl (3HaHHWE TEOPETUYECKOTO MaTephalla U BBINOJIHEHHWE MPAaKTHUUECKOTO 3aJaHMs M0 TeMe
n1abopaTopHOil paboThI).

6.2 MeTtoauyeckue yKa3aHus JJsl 00y4aIOMIUXCS MO0 OCBOEHUIO TN CHUILINHBI

N3ydyeHne qUCHUIIMHBI OCYIIECTBIISETCS B COOTBETCTBUU C YU€OHBIM IIJIAHOM.

Ha 3aHATHSX OCyIIECTBIIETCS 3aKpEIJICHUE MOJIYYEHHBIX, B TOM YHUCJIE U B IpoIecce
CaMOCTOSITeNIbHON paboThl, 3HaHuUK. Ocoboe BHUMaHME oOpalaeTcs Ha YMEHUE INPUMEHSTh
MIOJIyYEHHBIE 3HaHMsI HAa MPAKTHUKE, B TOM YHCJIE IIPU PEIICHNN PEAJIBHBIX 33/]a4, OTJINYAOIIUXCS OT
npopabOTaHHbIX.

B mporuecce camocToATENbHOM pPabOTHI CTYIAEHTHI 3aKPEIUIIOT M YIIyOJIslOT 3HaHUS,
MOJIyYE€HHBIE BO BpeMs ayIAUTOPHBIX 3aHATUH, CAMOCTOSITEILHO 3HAKOMSTCS C TEOPETUYECKUM
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MaTepuaioM, BBIMOJHIIOT J1abopaTopHble pPaOOTBI, TOTOBITCS K TEKYUIEMY KOHTPOIIO |
IIPOMEKYTOUHOH aTTECTAL[UU.

Texymuii KOHTPOJIb OCYIIECTBISETCS HAa AayJUTOPHBIX 3aHATUSX B BHJAE 3alUTHI
7a00paTOpHBIX PabOT W MPOMEXKYTOUHBIX TECTUpOBaHMNA. KpUTEpUsSMH OIICHKH pEe3yJIbTaTOB
71a00pPaTOPHBIX Pa0OT SIBIISIFOTCS:

® YPOBEHb OCBOCHHS TEOPETUYECKOIO MATEPUAIA;

® YpOBEHb BJIAJICHUS INPAKTUUYECKMMM HaBbIKaMH (B BMJIE BOIIPOCOB IO IIPOLECCY
BBITIOJTHEHUS JIA0OPaTOPHBIX padoT);

® yYMCHHUS OOYYAIOIIErocss MCIOJIb30BaTh TCOPETHUYCCKUE 3HAHUS TPH BBIMOJHCHUU
MPaKTHYECKHX 3a/a4 (B BUJIC TOMOJHUTEIbHBIX 3aIaHHi);
e chopMHPOBAHHOCTH KOMIECTCHIINN;
e odopmIcHHE MaTepHrala B COOTBETCTBUH C TPEOOBAHHUSIMHU.
[TpoMesxyTOUHBII KOHTPOJIb OCYIIECTBIIICTCS Ha dK3aMeHe B (hOpME TECTUPOBAHHMSI B CHCTEME
JMCTAHIIMOHHOTO 00yUYeHHs YHHBEPCUTETA, BKIIOYAOIIETO BOMPOCH Ha 3HAHUE TEOPETUYCCKOH M
HpaKTH‘IeCKOﬁ YaCTH BU3yaJIn3allui JaHHbIX.

7 ®oH/ OLIEHOYHBIX CPEJACTB

7.1 MeToabl KOHTPOJISI U OLlEHHBAHUSA Pe3yIbTATOB 00y4eHH s

B nponecce 00ydeHus: MCIONB3YIOTCS CIEAYIOLIME OLIEHOYHbIE (OPMBI CaMOCTOSITEIbHOMN
paboThl CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYIEro KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTalUi:

e Brinonnenue u 3ammra 1abopaTopHbIX padoT;

e [IpomexyrouHoe TecTHUpoBaHHE  (IIOCPEACTBOM  HM3YYEHHUS  TEOPETUUYECKHUX
MaTepuasoB);

e lTorosoe recrupoBaHue.

7.2 lllkajia 1 KPpUTEPUH OLIeHMBAHUS Pe3yJIbTATOB 00y4YeHUs

K mpoMexyTo4HO# aTTecTanuy JOMYCKAIOTCS TOJBKO CTYACHTHI, BHIIIOJHUBIINE BCE BHUJIBI
yuyeOHOIl paboThl, HpeayCMOTpeHHble paloueil mporpaMmoil mo aucuumuinHe «HHCTpYMEHTHI
BU3YaJTU3a[H JJAHHBIX».

7.2.1. Kputepuu oueHku otBera Ha 3auéte (hopmupoBanue komnereniuii — OIIK-2)

Jlnst mostydeHust 3a4eTa CTYyA€HTY HEOOXOIUMO BBIOJHUTH U 3aLIUTUThH BCE J1aOOpaTOpHBIE
paboThl, TPOUTH JIBa MPOMEKYTOUHBIX T€CTa, HAOpaB MUHUMAIIBHO 55% 3a KaKIIbIi M 3aBEpPIIUTH
UTOTOBBIN TECT € pe3yabTaToM He MeHee 60%.

[IIxana oueHNBaHUA Onucanue

He nocturnyro noporoBoe 3HaueHue X0Ts Obl 17151 OTHOTO YPOBHS
(bopMHpyEeMBIX HA MOMEHT NPOBEACHUS aTTECTAllUi KOMITETEHIIUH.
OOyuaronmmMcst He BBINIOJIHEH OJIUH WK 0ojiee BUAOB yueOHON paboThl,
MPEYCMOTPEHHBIX YY€OHBIM TIAHOM:

- HE BBINTOJTHEHA WJIM HE 3allMIIeHa XOTs Obl 0/Ha JabopaTopHas
pabora;

- XOTs OBI OTHO M3 MTPOMEKYTOUHBIX TECTUPOBAHHUI HE BBITIOJTHEHO WIIH
HaOpaHo MeHee 55%;

He 3auTeHno

- HTOTOBOE TECTHUPOBAHUE HE MpoiineHo nim HabpaHo meHee 60%.
OOyuarouiicsi AEMOHCTPUPYET HE3HAHUE TEOPETUUECKIX OCHOB
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IpeaMeTa, OTCYTCTBUE IIPAKTUYECKUX HABBIKOB, HE YMEET JIeIaTh
apryMEHTUPOBAHHBIEC BBIBOJIbI U IIPUBOJUTE IIPUMEPSHI, HE BIIAIEET
TEPMUHAMH, IIPOSIBIISIET OTCYTCTBUE JIOTUYHOCTHU U ITOCIIEI0BATEIbHOCTH
U3JI0’KEHUS, 1ETAeT OMMUOKH, KOTOPBIE HE MOXKET UCIIPABUTh JAAXKe NpU
KOPPEKLHH MIPENOAaBaTeNIEM, OTKAa3bIBACTCS OTBEYATh HA
JIONIOJTHUTEIbHBIE BOIIPOCHI, JOMYCKAET 3HAUUTEIIbHbIE OLIMOKH,
HCIIBITBIBACT 3HAYUTENbHBIC 3aTPYAHCHUSA IIPU ONIEPUPOBAHUYU 3HAHUAMU
U YMEHUSAMH IIPU UX IIEPEHOCE HA HOBBIE CUTYALUU.

OOyuaronmMcs BBIITOJHEHBI BCE BUIBI yIeOHOU pabOTHI,
MIPEyCMOTPEHHBIE YUECOHBIM IIJIAHOM:

- BCe J1abopaTopHbIe paOOTHI BHIMOJIHEHB! M YCIICHITHO 3AIIUIICHBI C
PE3YNIbTaTOM «3aYTEHOY;

- JIBa POMEXKYTOYHBIX TECTUPOBAHUS IPONUIEHBI MUHUMYM Ha 55%;

- UITOrOBOE TECTUPOBAHUE MTPOIIEHO MUHUMYM Ha 60%.

3auTeHo OO0yyaromuiicss JEMOHCTPUPYET MIPOYHBIE TEOPETUUESCKHUE 3HAHMUS,
MIPaKTUYECKHE HABBIKU, BIaJIe€T TEPMUHAMH, JIEIAET
apryMEHTHPOBAHHBIE BHIBOJIBI M 0000IIEHNS, IPUBOJAUT MPUMEPHI,
OTIepUpPYET MPUOOPETCHHBIMY 3HAHUSMH, YMCHHSIMH, HABBIKAMH,
MIPUMEHSET UX B CUTYalMSIX MOBBIIIIEHHOU clioXkHOCTHU. [Ipu 3TOM MOTYT
OBITH JOIYIIEHBI OMIMOKH, HETOYHOCTH, KOTOPBIE 00YJaIOUIHIACS MOXKET

HUCIIPABUTHb CAMOCTOATCIIBHO.

7.2.2. Kputepuu ouieHKH paboThl 00ydaromerocs: Ha 1abopaTOPHBIX 3aHATHIX:
(bopmupoBanue komnereniuit — OITK-2)

Onenka 3a KaXIyl JTa0OpPaTOpHYIO paldOTy BBICTABISICTCS HCXOIs M3 (PAKTHIECKOTO
BBITIOJTHEHUS BCEX TIOCTABJICHHBIX 3a/1a4 C YIETOM CPOKOB MCTIOTHCHHUS.

«324TEHO0»: BBITIOJHEHBI BCE IPAKTHYCCKHE 33JITaHUs, IPEAYCMOTPEHHBIC JTa00PaTOPHBIMH
paboTamu, 00yJarOIIUNCs ¢ KOPPEKTUPYIOLTUMH 3aMEYaHUSIMHU MIPEToJaBaTeliss OTBETHII Ha BCE
KOHTPOJIbHBIE BOTIPOCHI, MPOSIBIIJI TBOPUYECKUI TIOJIXOJ] P BBIMOJTHEHUH 3aJJaHHH, CMOT YaCTUYHO
BBITIOJTHUTH JIOTIOJTHUTENBHBIC 3a/1aHUs

«He 32a4YTEeHO0»: 00YJArOIINIiCS He BHIMOIHIII WX BHITIOTHIII HEMPABUILHO MPAKTUYECKHE
3a/laHus, IPeyCMOTPEHHBIE 1a00paTOPHBIMH paboTaMu, 00YJarOIIUKCS OTBETHII HA KOHTPOJIbHBIE
BOTIPOCHI C OITMOKaMH HJTU HE OTBETHII HA KOHTPOJILHBIC BOITPOCHI, JOTTOJTHUTETHHBIC 33 TaHHSI
BBITIOJTHCHBI HEBEPHO HJIM HE BBIITOJIHCHBI.

Kputepuu onieHKN NpOMEKYTOUHBIX TECTUPOBAHUM: ((GOpMUPOBAHNE KOMIETEHIIMA —
OIIK-2)

«3a4TEeHO»: TecTUpoBaHue BhImoHeHo Ha 55,00 — 100,00%

«He 3a4TeHO»: TecTupoBaHue BeimoaHeHo Ha 0,00 — 54,99%

7.3 OueHo4YHbIE CpeCcTBA
7.3.1. Texymuuii KOHTPOITh
TGKYHH/Iﬁ KOHTpOJ’II) OcyHIeCTBJ'IHeTCSI Ha aYJII/ITOpHBIX 3aHATUAX B BHUAC 3alIUTHI
71a00paTOpHBIX paboT U MPOXOXKJICHHUS MPOMEXYTOUHBIX TecTupoBaHuii. JlabopaTopHas paborta —
CpCACTBO KOHTPOJISI YCBOCHUS y‘-IC6H01"O MaTepuajia TEMbI, pasjciia WiInh pasaciioB TUCHUIIINHBI,
OpTraHHU30BaHHOC KakK yqe6Hoe 3aHATUC B BUAC ACMOHCTpANHU NMOJYUCHHBIX HABBIKOB IIPU PCHICHUN
MMOCTABJICHHBIX NPAKTUYCCKUX 3a/1ay.
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[TprMepbl BOIPOCOB K 3amuTe 1abopaTopHbIX padoT (orieHnBaemble komnereHun — OITK-
2).

JlaboparopHas pabota Ne 1. Busyanuzarus 1aHHBIX C TOMOIIBIO s3bIKa R.

Bomnpocs! k 3amuTe 1abopaTopHoil paboThI:

1. Kakoii Tun muarpamMmbl H300pakeH B JAHHOM 33/ IaHHH?

2. Kak 3aaércs pa3zaeneHue 1o 1[BeTy Ha IaHHOH 1uarpamme?

3. Kakoii mapametp B koze points(notmay$Wind, notmay$Ozone, col="red", pch=8) suuser
Ha popMy MapKepOB Ha MPEJICTaBICHHOM Trpaduke?

4. 3a 9TO OTBEYACT KaKIbIi mapaMeTp B AaHHOM Koze? > showMe(p2(20))

JlaboparopHuas pabota Ne 2. Busyanuzarus JaHHBIX ¢ TOMOIIBIO OMOIMOTEK si3bika Python.
Bomnpocs! k 3amuTe 1a0opaTopHoil paboThI:

1. Kakas cTpoka B BallieM KOjie OTBEUYAeT 3a BBIOOPKY IT0 IITaTam?

2. Kakum 00pa3oM BbI BBIBOJIUTE KOHKPETHOE KOJIMYECTBO TOPOIOB?

3. Kakast yacTh KOJJa OTBEUYaET 3a THII BEIBOJUMOM JTHarpaMMbi?

4. 3a yto oTBeuaet mapameTp rotation(90)?

JlaboparopHuas padota Ne 3. Busyanuzarus nanHbeix ¢ momoibio Yandex Datalens.
Bompocsl k 3amure 1a0opaTopHOM pabOTHI:

1. Kak momMeHsITh TUTI AUarpaMMbl?

2. I'me oToOpakaroTcst 3aIaHHbIC TYJITUIIBI?

3. 3aueM HY>KeH celeKTop Ha aamodopae?

4. Kak 3aaTh 3aBHCUMOCTb IIBETa JIMarpaMMbl OT KOHKPETHOTO Iapamerpa’?

JIabopatopHnas padora Ne 4. Busyanu3zanus TekcTa: pa3padoTka rpada 3HaHHH 110 TEKCTOBBIM
JTAHHBIM.

Bompocsl k 3amure 1a00paTopHOM pabOTHI:

1. Kak co3garorcs TpUILIETHI?

2.Jlns1 wero ucnonp3yercs bubmmoreka Stanza?

3. UTO MOYHO OTCJIEUTh HA IOCTPOEHHOM Ipade?

4. Kakas 61011oTeKa HCHOIb3yeTCs 11 pa30MBKHU TEKCTOB Ha OT/ENbHBIE MPEATI0KEHNS?

[TpriMepsl TECTOBBIX 3a/laHUN IPOMEKYTOUHBIX TECTUPOBAHUN (OLIEHUBAEMbIE KOMITETEHIIUU
— OIIK-2).

1. [IpeoOpa3zoBanue NOObIX JaHHBIX B HATJISIAHOE MPEACTABICHUS HAa3bIBACTCH ...

- BU3yaJu3aluei TaHHbIX

- QHAJIM30M JAHHBIX

- KOPPEKTHUPOBKOM TaHHBIX

- pa3METKOMN JaHHBIX

2. Hcnonp30BaHWe MHTEPAKTUBHBIX HWHCTPYMEHTOB  BU3yallM3allMM  TO3BOJISIOT
MOJIb30BATENIO: ...

- IPOBOJIUTH AHAJIN3 JAHHBIX B PEKUME PEaTbHOTO BPEMEHHU

- BBIOMpATH OIpe/ieTIeHHbIE KaTerOpUH WU TEPUO]Ibl BpEMEHU

- ITHOPUPOBATh CKPBITHIE B3aUMOCBS3HU U NMATTEPHBI MEKY JaHHBIMU

- U3MEHSTH NTapaMeTphl BU3yaau3aluu

3. OcHoBHbIE BO3MOKHOCTH R: ...
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- BO BpCM4A pa60T1>1 ¢ R Bce nonp3oBaTenbcKue AAHHBIC XPaHATCA B IaMATH TPOTPpaMMBI
- MOJKHO 3aITyCTUTD IMOCJICAOBATCIBHOCTh KOMAaH/I U3 q)aﬁﬂa-HCTOqHHKa

- COACPIKUT PA3JIMIHBIC TUIILI JaHHBIX: BCKTOPbI, MaTPUIIbI, 6JIOKI/I JAaHHBIX U CIIMCKHN

- 6a30BbIe (DYHKIMH HE TOCTYIIHBI [0 YMOITYAHHIO, A 3aTPYKAr0TCA BO BpeMs paboThI

4, Jlunuu, ¢ coeMHSIONIME BEPIIMHBI Tpada IBYCTOPOHHEH CBSI3bI0, HA3BIBAIOTCA ...
- y3J1aMu

- Ayramu

- pebpamu

- Uepapxuei

S. Bepx u HU3 TOBEPUTENBHOIO HHTEPBAJIA HA3bIBACTCH ...

- interval endpoints

- bagging

- confidence level

- bootstrap aggregating

7.3.2. IlpomexxyTouHas aTTecTanus
[Tlpomexxyrounast arrectanus oOydaronmxcs B ¢dopMme 3a4éra OCYHIECTBISCTCA I10

pe3ysbTaTaM BBIIOJIHEHUS BCEX BUJOB y4eOHOM pabOThl, MPEIyCMOTPEHHBIX y4EOHBIM IJIAHOM I10
JAHHOW NMCUUIUIMHE, NIPH 3TOM YYMTBIBAIOTCSA PE3YJIbTAaThl TEKYILETO KOHTPOJIA yCIIEBAaEMOCTH B
TEYeHUEe cemecTpa. 3ad€T NpPOBOAUTCA B (OpME HTOrOBOTO TECTUPOBAHHS B CHUCTEME
JUCTAaHIIMOHHOTO 00yuyeHus YHuBepcutTeTa. [lo uToramMm mnpoMexXyTOUHOHl arrectauuu IO
JUCLIUIUIMHE BBICTABIISIETCS OLIEHKA «3a4TEHO» UJIH «HE 3aUTEHO.
[TprMepsl TECTOBBIX 3aJJaHUN UTOTOBOI'O TECTUPOBAaHUS (OLIEHMBAEMblE KOMIETEHIIMH —
OIIK-2).
1. JU1 HaX 0K ACHUs TOBEPUTEIILHOTO HHTEPBAJIA BhI3bIBACTCSA (QYHKLHUA ...
- boot (data, statistic, R, ...)
- has_effect (data, statistic, R, ...)
- np.quantile (values_b, data, statistic)
- boot.ci(bootobject, conf, type)
2. Oco0EHHOCTH TETTOBBIX KapT BU3YyaTU3AIMH TEKCTA!
- BU3YaJIM3UPYIOT YacTOTY MOSIBICHUS CJIOB WU (Ppa3 B TEKCTE
- Ipe/ICTaBIsIeT cOO0M rpaduyeckoe 0TOOpaKEHNE YUCIOBBIX JaHHbBIX
- B TEIJIOBOM KapTe LIBET MCIOJIb3YyeTCs AJIsi 0003HaYeHUsl 3HAaUeHU N
- TEIUIOBBIE KapThI MOJIE3HBI IIPH PACCMOTPEHUH MAJIOr0 KOJIMYECTBA 3HAUCHUN
3. AOGcTpakTHas CTPYKTYpa JaHHBIX, COCTOSINAs U3 BEPIIMH U pedep, Ha3bIBaeTC ...
- [BBemuTE OTBET]
4. Bun noBeputenbHOro UWHTEpBajia, KOTOPBIM CUMTAaeTcs OT ILEHTpa pachpezeseHus,
Ha3bIBAETCH ...
- HOpMaJIbHBIM
- LEHTPaJIbHBIM
- IPOLIEHTUJIbHBIM
- CPEIMHHBIM
5. OpuH U3 c1oco0OB OLEHKH BEIOOPOYHOTO paclpeieNeHusl CTaTUCTUKU, KOTOPBI COCTOUT B
TOM, YTOOBI BBIHUMATh JONOJHUTEIbHbBIE BHIOOPKH C BO3BPATOM M3 CaMOM BBIOOPKHM U TOBTOPHO
BBIUMCIISATH CTATUCTUKY UM MOJEINb JUISl KaXKI0M MOBTOPHOM BHIOOPKH, HA3BIBAETCA ...
- OyTcTpan
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- perpeccust
- BapuabenbHOCTh
- KOppesus
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