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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:

- MIOJIy4YEHHUE IIPEJICTABICHHUS 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, AWK ¢ ycaMH, CKpUIIMYHAs AUMarpaMMa, IapHble JuarpaMMbl 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 3HaHUS MOTYT OBITH BOCTPEOOBAaHbBI B IPOPECCHOHATIHLHON NEATETLHOCTH 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(POPMALMOHHBIX 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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TCXHOJOTHHN),

y4eOHOrO TUIaHa MPOTPaMMBI

«IHpOpPMAITMOHHBIE CHUCTEMBI U TEXHOJIOTHI.

OakanaBpuara

no Hanpasienuto 09.03.02

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

nucuuruinHamu 1 npaktukamu OITOIT:

3. CTpyKTypa H coaep:KaHue TUCIUIITHHBI.

3.1.

Beenenue B mpodeccuto

HaBbiku 3¢ hekTUBHOI Npe3eHTaIuN
Teopust uapopmanuu

OducHble MPUITOKEHUS

Pa3paboTka TeXHUYECKOI TOKYMEHTAIIUU
BBenenue B mporpaMMupoBaHue
VYyebHas npakTuka (MIPOEKTHAas)

[IpousBocTBEHHAs MIPAaKTUKA (IPOEKTHO-TEXHOJIOTUYECKas)

[IpousBocTBEHHAs MpaKTHUKA (IIPeITUILIOMHA)

BrimonHenue 1 3ammra BHITYCKHON KBaTU(UKAITHOHHON paOOThI

OO0mass TPyIOEMKOCTh JTUCHHUIUIUHBI COCTaBisieT 3 3adeTHble eauHuibl, T.e. 108
aKaJIeMHYECKUX YacoB.
Buabl yueOHOH padoThl M TPY10€MKOCTh
3.1.1. Ounas ¢popma 00yueHus
Nel . Kosmuecrpo | Cemectp
/i Buj yueOHoii padoThI 4ACOB 5
1 | AyauropHble 3aHATHS o4 94
B ToMm uuce:
1.1 | Jlexkuun 18 18
1.2 | CemuHapckue/mpaKkTHUECKUE 3aHATUSA 36 36
1.3 | JJabopaTopHbIe 3aHATHS - -
2 | CamocTosiTe/IbHAsI padoTa 54 54
3 | [IpomeskyTOUHasi aTTeCTALUS
3auet/nud.3auer/3K3aMeH 3a4er 3a4er
Hroro: 108 108
3.1.2. 3aounas ¢popma oOydeHus
Nel . Kosmmuecrso | CemecTp
/i Buj yueOHoii padoTbl . 1
1 | AyauTopHble 3aHATHA 12 12
B Tom uucrne:
1.1 | Jlekunu 4 4
1.2 | CemuHapckue/mpaKkTHUECKUE 3aHATUS - -
1.3 | JJaboparopHbIe 3aHATHS 8 8
2 | CamocTosiTesibHasi padoTa 96 96
3 | IIpome:kyTouHas aTTeCTAUS




3auet/aud.3a4er/s3K3aMeH

3a4yer

3a4ver

Hroro:

108

108

3.2.

3.2.1. Ounas dhopma 00yueHus

TeMaTu4eCcKHH MJIaH N3YYCHHUS NUCHUIIINHBI

TpynoemMkocTh, 4ac

AyautopHas padora

Ne Paspnennl/Tembl Cemunap [IpakTuu Camocr
n/n JAMcuunIMHbI Bceero | Jlekn ciue/ | Jlabopat eckas | OhreIb
yy  [PAKTHYE| OpHbIC HOAroTo Hasl
CKHE | 3aHATHSA padora
3aHATHUS Bl
1 | BBeneHue B HHCTPYMEHTHI 4 2 5
BU3yaJIN3aAIIMU JAHHBIX
2 | Busyanusanus nqaHHbIX ¢ 4 2 5
HCIOJIH30BaHUEM IpahUKOB
3 | UHTepakTuBHAs BU3yaIn3anus 4 2 5
JTAHHBIX
31 «Buzyanuzauus 1aHHBIX C
' MIOMOIIIBIO s3bIKa R» 24 12 12
4 | Buzyanuzauus reorpaguueckux 4 9 5
JAHHBIX
5 | Busyanmsanusa BpeMEeHHBIX 4 9 5
psAI0B
«Bu3yanuzanys TaHHBIX C
51 MOMOIIBI0 OMOINOTEK S3bIKA 16 8 8
Python»
6 | Busyanuzamus 6onbmmx 4 2 5
JAHHBIX
7 | Busyanusanus 4 2 5
CTPYKTYPUPOBAHHBIX JAHHBIX
7.1 | «Buzyanuzanusi JaHHBIX C 16 8 8
nomonipio Yandex Datalensy
8 | Buzyanm3zanus TEKCTOBBIX 4 9 5
JAHHBIX
8.1 «Co3nanue auarpamMm B Visme» 16 8 8
Jlu3aliH 1 3cTeThKa 4 9 2
9 | BU3yanmu3aluu JaHHBIX
HUTOTO 108 18 36 54
3.2.2. 3aounas hopma oOyueHuUs
Ne Pa3nesbl/Tembl TpyroeMkocTsb, yac
n/n JAMcuunanHbI Bcero AyautopHasi pabora




CemuHa
p IIpaxtnu | Camoct
ckue/ | JlaGopat
Jlekn ecKkas | ofTeJb
MpaKkTU4ye| OpHbBIC
5071 MMOATOTO | Has
CKHE 3aHATUA
BKa padora
3aHATUSA
1 BBenenue B MHCTpYMEHTHI 6.4 0.4 5
BU3YaJU3allii JAHHBIX ! '
2 Busyanusauus 1aHHbIX € 64 04 6
WCIIOJIb30BaHUEM Ipa)uKOB ' ’
3 WHTepakTrBHAS BU3yaIn3aIus 6.4 0.4 6
JTAHHBIX ! '
31 «Busyanuzanus JaHHBIX C
OMOLIBIO I3BIKa Ry 14 14
4 Buszyanmuzanus reorpadudeckux
JTAHHBIX 6.4 0.4 6
5 Eﬁgsﬂmaunﬂ BPEMEHHBIX 6.4 0.4 6
«Bu3yanuzanys TaHHBIX C
5.1 IIOMOIIb0 OUOJINOTEK SA3bIKA 14 4 10
Pythony
6 Busyanu3zanus 601bmumx 6.4 0.4 6
JTAHHBIX ! '
7 Busyanuzanus 64 04 6
CTPYKTYPUPOBAHHBIX JAHHBIX ' '
7.1 | «Busyanuzauus JaHHBIX C 10 9 8
nomortisio Yandex Datalensy
8 Busyanu3zanus TeKCTOBBIX
JAHHBIX 6.6 0.6 6
81 «Co3znanue auarpamMm B Vismey» 12 2 10
Jln3aliH 1 3CTEeTHKa
9 BHU3yaJIU3aAIMU JAHHBIX 6.6 0.6 6
HUTOoro 108 4 8 96
3.1. Conep:xanue 1M CUUILINHBI

Tema 1. BBezieHHe B MHCTPYMEHTBI BU3YyallM3allui JaHHBIX: 0030p OCHOBHBIX HHCTPYMEHTOB
U UX POJIM B aHAJIN3€ JAHHBIX.

Tema 2. Busyanuszamusi JaHHBIX C KCIOJb30BaHHEM TIpadUKOB: THUMBI TpaQHUKOB, HUX
0COOEHHOCTH U IPUMEHEHHUE.

Tema 3. WHrepakTuBHAs BHU3yalu3alus JaHHBIX: BO3MOXKHOCTH M OCOOEHHOCTH
WHTEPAKTUBHBIX HHCTPYMEHTOB BU3yaJIM3allU1 JAHHbIX.

Tema 4. Busyanusauusi reorpaduueckux TaHHBIX: ClelU(HKa BU3yaU3alMH JTAHHBIX C
IIPOCTPAHCTBEHHOMN COCTABIISIOIIEH.

Tema 5. Busyanuzauus BpeMEHHBIX PSAOB: METOABl U MHCTPYMEHTHI ISl BU3YaIM3alUH
JTAHHBIX, MEHSIOIINXCSI BO BPEMEHH.

Tema 6. Buzyanu3anys GoJbIINX TaHHBIX: MOIXO0/IbI K BU3YATU3AIMH U 00pabOTKe OOIBIITNX
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00BEMOB JaHHBIX.

Tema 7. Buzyanuzanus CTpYKTYpUPOBAaHHBIX JAHHBIX: METOJbl BU3YaJIU3alMU JAHHBIX C
MEPaAPXUYECKON HIIH CETEBOM CTPYKTYPOU.

Tema 8. Busyanu3zauusi TEKCTOBBIX JAHHBIX: MHCTPYMEHTBHI U MOAXOJbl K BU3YaIH3aLUU
TEKCTOBBIX JJAHHBIX.

Tema 9. [IuzaliH M 5CTeTHMKA BU3yaJIM3allMM JAHHBIX: MPUHLMIBI XOPOILIEro Au3aiiHa U
ACTETUKH B BU3YAJIM3AIIMU JaHHBIX.

3.4. TemaTuka ceMHHAPCKUX/MIPAKTUHYECKHUX U JIAOOPATOPHBIX 3aHSITHIA

3.4.1. CemuHapckue/mpakTUUYECKUE 3aHATHUS (111 OYHOM (.0.)

IIpakTuyeckas padora 1 «Buzyanu3zauus JaHHBIX ¢ TOMOIILIO s3bIKa Ry». [lens paboTer:
HAyYUTHCSI ~ KCIIOJIb30BaTh  MPOrpaMMHBIA  makeT  Swirl  HHTEpHpEeTUPYeMOro  s3bIKa
POrpaMMHUPOBAHUS [JIsl aHATH3a JAaHHBIX R.

IIpakTuyeckass padora 2 «Busyanm3zauusi JaHHBIX C MOMOIIbI0 OHOJHOTEK sI3bIKA
Python». Llens paGoTel: HAyYUTHCS UCHONB30BaTh OMOIMoTeku sklearn, matplotlib, pandas, numpy
JUTSL aHAJIM3a U BU3yallM3alliu JaHHBIX Ha s3bike Python.

IIpakTnyeckas padora 3 «Busyanmzanust 1aHHbIX ¢ momMoubio Yandex DataLens». Llens
paboTBl:  HAYYHUTHCSA CO3/laBaTh M HCIOJB30BaTh JataceTbl B Datalens, momyuyuTh HaBBIKU
BU3yaIM3allid JaHHeIX B Datallens, Ha mNpakTUKE TMOCTPOUTh HECKOJIHKO 4YapTOB, H3YyYUTh
BO3MOKHOCTH Pa3MEIICHHS YapTOB HA JaIIOope.

IIpakTuueckasn padora 4 «Co3znanue auarpamm B Vismey». Llens paGoTel: HayuyuThCs
CO3/1aBaTh UHTCPAKTUBHBIC aHUMHPOBAHHBIE THArPAMMBI 10 33JAaHHOMY Ha0OpY JaHHBIX.

3.4.2. JlaboparopHbie 3aHITHS (U1 3209HOM (].0.)

Jlaboparopnas padora 2 «Busyaqm3zanusi JaHHBIX C NOMOUIbI0 OMOJIHOTEK S3bIKa
Python». Llens paGoTel: HayduThCsl ucnonb3oBaTh 6ubimoreku sklearn, matplotlib, pandas, numpy
JUISL aHAJIM3a U BU3yallM3alluy IaHHBIX Ha sa3bike Python.

JladoparopHas padora 3 «Buzyaausauus 1aHHbIX ¢ nomouibio Yandex Datalens». [{enp
paboThl:  HAy4YMTbCS CO3/1aBaTh M MCIIOJIBb30BaTh JjaraceTbl B Datalens, MoiyduTh HaBBIKH
BU3yaln3auuu JaHHbIX B Datalens, Ha mnpakTUKe NOCTPOUTh HECKOJIbKO 4YapTOB, H3YyYUTh
BO3MOXHOCTHU pa3MeIlleHHs 4apTOB Ha Aamoope.

JladopaTopHasi pagora 4 «Co3nanme muarpamm B Visme». Llenb paOoThl: HaydHThCS
CO3J/1aBaTh HHTEPAKTHBHbIE aHUMUPOBAHHBIE AUAarpaMMBbI 10 33JJaHHOMY HabOpy JaHHBIX.

3.5 TemaTuka KypcOBbIX IPOEKTOB (KYpPCOBBIX padoT)

KypcoBbie npoekTsl (paboThl) 10 TaHHOW TUCIUIUINHE HE PEAYCMOTPEHBI.
4., YyeOHO-MeTOaAMYECKOEe U HH(POPMAIIMOHHOE OOecneyeHmne

4.1 HopmatuBHblie 1okyMeHThI 1 'OCTbI

- ®enepanbHblil 3akoH oT 29 nexadbps 2012 roga Ne 273-03 «O06 obpazoBaHuU B
Poccuiickoii @enepanum» (C U3SMEHEHUSIMH U JIOTIOJIHEHUSIMU );

- @denepanbHbli  roCyJapCTBEHHBIH  0Opa3oBaTeNbHBI  CTaHAAPT  BBICILIETO
oOpa3oBaHus (YpOBEHb MarucTparypsl) 1o HarmpasieHuto noarotroBku 09.03.02 MupopmanroHHbe
CUCTEMBI U TEXHOJIOTHH, YTBEPKICHHBII NMprukazoM MUHHCTEPCTBAa HAYKU U BBICILIETO 00pa30oBaHUs
Poccuiickoit ®eaepanuu ot 19 centsiops 2017 r. N 926 (B penakuuu npukasa ot 26 Hos0pst 2020 r.
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Nel456);

- [Tpuka3z MunucrepctBa oopazoBanus u Hayku PD ot 05 anpens 2017 r. Ne 301 «O6
yTBepkaeHnH [lopsika OpraHM3aliéd W OCYIIECTBICHUS 00pa30BaTEbHOW NEATEILHOCTH TI0
00pa3oBaTeNbHBIM IPOTPaMMaM BBICIIIETO 00pa30BaHuUs — IPOrpaMMaM OakaiaBpuara, porpaMmmam
CIeHalIUTeTa, MPOTrpaMMaM MarucTpaTyphl;

4.2 OcHOBHasl INTEpPaTypa

1. R. Kawra penentoB: NpPOBEpEHHBIC PEIENThl I CTATHCTUKH, aHAIH3a W
Busyanm3anuu ganabeix / JIxk. 1. Jlonr, I1. Turop ; nepeBox J1. A. benmukos. — Mocksa : JIMK Ilpecc,
2020. — 510 c. — ISBN 978-5-97060-835-7. — Tekct : osnektponnbli // Iludposoii

obpasoBarenbHbiii pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/124707.html
(mara obopamenus: 22.02.2025).

2. Busyanmzanus qaHHbIX py oMoty namoopaos u otuetoB B Excel / 1. Kycneiika ;
nepeson A. FO. I'mapko. — Mocksa : JIMK Ilpecc, 2022. — 338 ¢. — ISBN 978-5-97060-966-8. —
Tekct : anekrponnsiit // L{udpoBoii obpasosatenbublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/126220.html (nata o6pamenus: 22.02.2025).

3. Busyanmzanus manueix B Python. PaGora ¢ OuGnmmorekoit Matplotlib : yuebHo-
MeToguueckoe mocodue / Turtos A.H., Tasuesa P.d.. — Kasans : U3garensctso KHUTY, 2022. —
92 c. — ISBN 978-5-7882-3176-1. — Tekct : anektponnsiii // L{ludpoBoit 06pazoBaTenbHbIN pecypc
IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/129225.html (mata oOGpareHwus:
22.02.2025).

4. Seaborn mns Bu3yanm3anuu JaHHBIX B Python  [Dmekrpommbiii pecypc] //
PYTHONRU. URL: https://pythonru.com/biblioteki/seaborn-plot (/Iara ooparenus: 22.02.2025).
5. I'paduueckas 6bubnmoreka ggplot2 u e€ Bo3MokHOCTH [ DnekTpoHHbIH pecypce] //URL:

https://rpubs.com/AllaT/rprog-ggplot2 (/lata oopamenus: 22.02.2025).

4.3 JlonoJIHUTEIbHAS JIUTEPaTypa

1. WHTepakTuBHas BU3yanu3auus JaHHbIX. Pabota ¢ 6ubmmotexoit Plotly : yuebHo-
Meroanueckoe nmocooue / Tuto A.H., Tasuesa P.®.. — Kazansb : 3narensctBo KHUTY, 2023. —
136 c. — ISBN 978-5-7882-3387-1. — Tekct : snekTpoHHbIi // LludpoBoil obpazoBarenbHbIi
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/136156.html (zata o6parienwus:
22.02.2025).

2. Tableau — Kparkoe pykoBoactBo [DmektponHsii  pecype] //  URL:
https://coderlessons.com/tutorials/bolshie-dannye-i-analitika/vyuchit-tablitsu/tableau-kratkoe-
rukovodstvo (/lata oopartenus: 22.02.2025).

3. 7 cepBHCOB AJIsl BU3YaJIM3allMH JAHHBIX: HE TIPUBJIEKas 1M3aifHEPOB U IPOTPAMMHUCTOB
[OnexTponnsblii  pecypc] //URL: https://netology.ru/blog/7-services-data-visualization (/lara
obpamienus: 22.02.2025).

4. 8 OecrulaTHBIX MHCTPYMEHTOB JUIS CO3/1aHUSI HHTEPAKTUBHBIX BU3yaIH3allMi JaHHBIX
0e3 HE00X0IMMOCTH HaNMCcaHus Kozaa [DneKTpoHHBII pecypc] //URL:
https://habr.com/ru/companies/ruvds/articles/536962/ (Jlata oopamenus: 22.02.2025).

5. AHamMTHKa JaHHBIX: KaK MOCTpouTh mambopa B Excel [DnexkrtpoHHBIA pecypc]
//URL.: https://netology.ru/blog/07-2021-dashbord-v-excel ([lara oopamenus: 22.02.2025).

6. Nndorpapuka cpencrBamu Excel u PowerPoint. [Onexrponnsiii pecypc] //URL:

https://habr.com/ru/companies/lanit/articles/498540/ ([lata oOparenus: 22.02.2025).



4.4 DyeKTpOHHBIE 00pa30BaTe/IbHbIE PecypChl

Kypc B cucreme CIIO «MIHCTpYyMEHTBI BU3YyaIU3aluH JaHHBIX»:
https://online.mospolytech.ru/course/view.php?id=13826

4.5 JInueH3u0HHOE U CBOOOTHO pacipocTpaHsieMoe IPOorpaMMHoe odecrnedyeHmne

— [Tpunoxxenue ajist MHTEPIPETALMU KOMaHT R

- Visual Studio Code (cpena mporpammupoBanus Python wim 6mokaoTer Google
Colab / Jupyter)

- CepBuc aHanu3a ¥ Bu3yanu3aiuu nanaeix Yandex Datalens

— CepBuc 11 OBICTPOTO CO3/IaHUsI KOHTEHTa Visme

4.6 CoBpemenHble npodeccuoHaATbHBIE 0a3bI JAHHBIX H HH()OPMALIMOHHbIE
CIPAaBOYHbIE CHCTEMBI

1. OII "Opaiit" https://urait.ru/
2. IPR Smart https://www.iprbookshop.ru/
3. DOBC "Jlanp" https://e.lanbook.com/

5. MarepuanbHO-TeXHH4YeCKOe o0ecreyeHue

KoMIbloTepHbIe KJIACChl CO CIIAYIONICH OCHAIIEHHOCTBIO: CTOJBI, CTYJbS, AyJAMTOPHAs
JIOCKa, HCIIOJIb30BAHUE MEPECHOCHOTO MYJIBTUMEIMUHOIO KOMIUIEKCa (TIEPEHOCHOW IMPOEKTOp,
HepCOHAIbHBII HOYTOYK). [lepcoHanbHBIE KOMITBIOTEPBI, MOHUTOPBI, MBIIIKH, KJIaBHATYypbl. Pabouee
MECTO TPEernoaaBaTesIsi: CTOM, CTYII.

JIunensnonHoe nporpammuoe obecrieuenue: Microsoft Windows 11, Microsoft Office (o
nporpamme OecrratHoro gocryna Microsoft Imagine); mpuiokeHue Ui HHTepIpeTaniuu KoMan R;
Visual Studio Code (cpena nporpammupoBanust Python); cepBuc aHanusa 1 BU3yaau3aluy JaHHbBIX
Yandex Datalens; uactpymeHT Bu3yanu3aiuu Vis.js.

6. MeToauyeckue peKOMeHIAIUH

6.1 MeToauyeckue peKOMeHAANNH J1JIsl IPENoIaBaTesisi 10 OPraHu3aun
00y4eHus

Metoauka mnpenojaBaHUs  AUCHUIUIMHBL  «MHCTpYMEHTHI  BHU3yalu3alMM  JTAHHBIX»
MpelycMaTpuBaeT UCIHOIb30BaHWE OHIAWH-Kypca B CHCTEME JUCTAHIIMOHHOTO OOy4YeHHS
YHuBepcHUTETa, TPYNIOBBIX W HHAUBUAYATBHBIX KOHCYJIbTAlMA OOYYAIOIIMXCS, ayIUTOPHBIX
3aHIATHA B COUETAHUU C BHEAYAUTOPHOH paboToOi C 1enblo (OPMUPOBAHMS U Pa3BUTHUSA
MpoeCCHOHAIBHBIX HABBIKOB 00 YJAFOIITIXCSI.

[MpakTrueckue/nadbopaTopabie pabOThl MO IUCHUILIUHE «HCTPYMEHTHI BH3yallU3alluu
JAHHBIX» OCYIIECTBISIOTCS B (pOpME caMOCTOATENbHOW MPOpabOTKM TEOPETUYECKOro Marepualia
00y4JaroIMMUCS; BBITIOJHEHHS MPAKTUYECKOTO 3a/IaHusl; 3allUThl MpernojaBaTento JabopaTopHoOit
paboThl (3HAHUE TEOPETUYECKOTO0 MaTepHajia M BBIIOJHEHUE MPAKTUYECKOTo 3a/JaHus MO TeMe
paboThI).

6.2 MeToauyeckue yKa3aHus JJisl 00y4alOMIUXCS MO0 0CBOEHUIO TN CIUILINHBI

I/I3y‘{CHI/IC AUCHUIIIIMHBI OCYIICCTBIIACTCA B COOTBETCTBUU C y‘-Ie6HBIM IIJIaHOM.
Ha 3amsaTmsax OCYHICCTBIIACTCA 3aKPCIJICHUC ITOJYYCHHBIX, B TOM YHCJIC W B IPOLECCE
CaMOCTOSTEIbHOM pa60TBI, 3Hanuii. Oco0oe BHUMaHUE 06pamaeTc;1 Ha YMCHHUC IMPUMCHSATH
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NOJTyYCHHbIC 3HAHWUS Ha MPAKTHUKE, B TOM YHCIIE IPU PEIICHUH PEANTBHBIX 33/1a4, OTIMYAIONIIXCS OT
npopabOTaHHBIX.

B mpomecce camocTosiTenbHONW pabOTHI CTYISHTHI 3aKpeIUISIOT M YIIyOJISIOT 3HAHUS,
MOJIyYCHHBIE BO BpPEMs AyAWTOPHBIX 3aHATHH, CAMOCTOSTENIBHO 3HAKOMSTCS C TEOPETHUYECKUM
MaTepHaoM, BEIIOJHSIOT PaKTHYeCKHe/1ad0opaTOpHbIE pabOThl, FOTOBITCS K TEKYLIEMY KOHTPOIIIO
U TIPOMEXYTOYHOH aTTECTALlUH.

Texkymmii KOHTPOJIB OCYIISCTBISIETCS. Ha ayJUTOPHBIX 3aHATUSX B BUAE 3alUTHI
NPaKTHYECKUX/IIa00paTOPHBIX PAa0OT M TPOMEKYTOUHBIX TECTUpOBaHW. KpuTepusiMu OLEHKH
pe3yJabTAaTOB MPAKTHYECCKUX/Ta00PATOPHBIX PAOOT SBIISIOTCS:

® YPOBEHb OCBOCHUS TEOPETHUECKOTO MaTepHaia;

® YpOBEHb BJIAJICHUS INPAKTUUYECKMMM HaBbIKaMHM (B BHJE BOIIPOCOB IO IIPOLECCY
BBITIOJTHEHUS JIA0OPaTOPHBIX padoT);

® yYMCHHUS OOYYAIOIIErocss MCIOIb30BaTh TCOPETHUYCCKUE 3HAHUS TIPH BBIMOJHCHUU
MPaKTHYECKHX 3a/a4 (B BUJIC TOMOJHUTEIIbHBIX 3a/IaHH);
e chopMHPOBAHHOCTH KOMIICTCHIINA;
e odopmIcHHE MaTepHralia B COOTBETCTBIH C TPEOOBAHHUSIMHU.
[TpomexyTOUHBII KOHTPOJIb OCYIIECTBIISIETCS HA HK3aMeHe B (hOpMe TECTUPOBAHUS B CUCTEME
JMCTAHIIMOHHOTO 00yueHHsT YHUBEPCUTETA, BKIIIOYAONIETO BOMPOCH Ha 3HAHUE TEOPETUYCCKON H
HpaKTI/I‘IeCKOfl YaCTH BU3yaJin3allui JaHHbIX.

7 ®oH/ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLlEHMBAHUS Pe3yJIbTATOB 00y4eHH s

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

e BrinonHeHHe U 3alyTa MPAKTHYECKUX/Ia00paTOPHBIX PadoT;

e [IpomexyrouHoe TecTHpoBaHHE  (IIOCPEACTBOM  H3YYEHHS]  TEOPETUUYECKUX
MaTepuasoB);

e HTOroBoe TeCTUPOBAHHUE.

7.2 lllkajia 1 KPpUTEPUH OLIeHMBAHUS Pe3yJIbTATOB 00y4YeHUs

K mpoMexyTo4HO# aTTecTanu JOMYCKAIOTCS TOJBKO CTYACHTHI, BHIITOJHUBIINE BCE BHUJIBI
yuyeOHOIl paboThl, HpeayCMOTpeHHble palboueil mporpamMmoil mo aucuuiuiiHe «MHCTPYMEHTHI
BU3YaJTU3aI[UH JAHHBIX».

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

Jinss  monydeHHs 3aueTa CTYJEHTY HEOOXOAMMO BBINOJHUTH W 3alUTUTh BCE
npakTuieckue/madoparopHsie pabOThI, TPONTH JIBa MPOMEKYTOUHBIX TECTa, HAOPAB MUHHMAIIBHO
55% 3a KaXKIbIi U 3aBEPIIUTH UTOTOBBIN TECT C pe3yabTaToM He MeHee 60%.

Ikana oueHNBaHUA Onucanue

He nocturayro noporoBoe 3HaueHue XOTs ObI 7151 OTHOTO YPOBHS
(bopMHUpPyEMBIX HA MOMEHT MPOBEICHHS aTTECTAllMi KOMITETEHIIUH.
OOyuaronmmMcst He BBINIOJIHEH OJUH WK 0ojiee BUAOB yueOHOH paboThl,
He 3aureno )
MPEYCMOTPEHHBIX Y4EOHBIM TJIAHOM:

- HE BBITIOJTHEHA WJIM HE 3allHIIeHa XOTs ObI 0/1Ha

npakTryeckas/madopatopHas pabora;
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- XOT$ OBbI OIHO U3 MMPOMEKYTOUHBIX TECTUPOBAHUN HE BHITIOJIHEHO WIIH
HabpaHo menee 55%;

- HTOTOBOE TECTHPOBAHUE HE MpoiineHo nim Habpano menee 60%.
OOyuaromuiicsi 1eMOHCTPUPYET HE3HAHUE TEOPETHUECKUX OCHOB
IpeaMeTa, OTCYTCTBUE ITPAKTUYECKUX HABBIKOB, HE YMEET JeNaTh
apryMEHTHPOBaHHbIC BBIBOJIBI M IPUBOAUTH IPUMEPHI, HE BIIaJICCT
TEePMHHAMH, TIPOSBIISIET OTCYTCTBHE JIOTUIHOCTH U TTOCIIEIOBATEILHOCTH
W3JI0)KEHHS, JIeNIaeT OMMOKHU, KOTOphIe HE MOXKET HCIIPABUTh JaXe PU
KOPPEKIUH MPETroiaBaTesieM, OTKa3bIBAeTCsl OTBEUaTh Ha
JOTIOJTHUTEIIBHBIE BOIPOCHI, TOMYCKAET 3HAYUTEIIbHbIE OITHOKH,
WCTIBITHIBACT 3HAYUTEIbHBIE 3aTPYJHEHUS IPU OTIEPUPOBAHUY 3HAHUSIMU
Y YMEHHSIMU IIPU UX TIEPEHOCE HAa HOBBIE CUTYAIUH.

OO0yuaromuMcs BBITIOITHEHBI BCE BUIbI YICOHON paOOTHI,
IPEAYCMOTPEHHBIE YI€OHBIM IIAHOM:

- BCE MIPAKTUYECKHEe/Tab0opaTopHbIe PadOTHI BHIIOJIHEHBI H YCHECITHO
3aIIMIICHBI C PE3YJIBTATOM «3a4TEHOY;

- IBa POMEKYTOYHBIX TECTUPOBAHUS MPOUCHBI MUHUMYM Ha 55%;

- UTOTOBOE TECTUPOBAHUE POHAEHO MUHUMYM Ha 60%.

3auTeHo OO0yyaromuiicss J€MOHCTPUPYET MIPOYHBIE TEOPETUUECKHUE 3HAHMUSI,
MPAKTUYECKHE HABBIKH, BIAZICET TEPMHUHAMHU, JIEIIACT
apryMEeHTHPOBAaHHbIEC BBIBOJIBI M 0000IIEHNS, TPUBOAUT IIPHMEPHI,
OIepUpyeT NPHOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH, HABBIKAMH,
INPUMEHSET UX B CUTYAIMsX MMOBBIILICHHON ClIoKHOCTHU. [Ipu 3TOM MOryT
OBITh JIOMYIIEHBI OIINOKH, HETOYHOCTH, KOTOPBIE 00YUYarOIIUicsS MOXKET
UCIPAaBUTh CAMOCTOSITEIIHHO.

7.2.2. Kputepun onieHKH paboThl 00y4JaromIerocsi Ha MpaKTHYECKUX/Tab0paTOPHBIX
3aHsTHSX: (popmupoBanue komnereHuuit — OITK-2)

OneHka 3a KaxIyl0 MPaKTHYECKY0/TabopaTOPHYI0 paboTy BBICTABISIETCS MCXOIA U3
(aKTHUECKOT0 BBIMOJIHEHUS BCEX IMOCTABJICHHBIX 33124 ¢ YYETOM CPOKOB UCIIOTHEHHUS.

«324TEeHO»: BHITIOJHEHBI BCE MPAKTUUECKUE 3a/1aHUs, IPElyCMOTPEHHbIE
NPaKTUYeCKMMHU/Ta00paTOPHBIMU paboTaMu, 00yUYaIOIMNHCs C KOPPEKTUPYIOIIUMH 3aMeYaHUsIMU
NPEero/IaBaTessl OTBETHII Ha BCE KOHTPOJIbHBIE BOTIPOCHL, TIPOSIBIII TBOPUECKUH TTOAXO]] TIPH
BBITTOJIHEHUH 33JJaHUI, CMOT YaCTHYHO BBITIOJIHUTH JTOTIOTHUTENLHBIC 3aaHuUs

«He 3a4TeHO0»: 00yJaIONINICSl HE BBITIOJHWII WIH BHITTOJHWII HEMPABIIIBHO MTPAKTUIECKHE
3a/laHusl, IPEeyCMOTPEHHBIE TPAKTUYECKUMU/1a00paTOPHEIMU paboTamMu, 00y4aroIuics OTBETHUI
Ha KOHTPOJIbHBIE BOIIPOCHI C OMIMOKAaMH UM HE OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI,
JIOTIOJTHUTEIIBHBIE 3a/IaHUsI BBITIOJTHEHBI HEBEPHO MJIM HE BBIIIOJIHEHBI.

Kputepun oieHKH IpOMEKYTOUHBIX TECTUPOBAHUH: (popMUpOBaHNE KOMIETEHIIUN —
OIIK-2)

«3a4TEeHO»: TeCTUpOoBaHue BhIoTHeHO Ha 55,00 — 100,00%

«He 3a4TeHO0»: TecTupoBaHue BoimoHeHo Ha 0,00 — 54,99%

7.3 OneHoYHbIE CPeACTBA

7.3.1. Texyuuii KOHTPOJIb
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Texkymmii KOHTPOJb OCYIIECTBISAETCS Ha AayIUTOPHBIX 3aHATUSAX B BHUJAE 3aIIUTHI
NPaKTUYECKUX/Ma00paTOpHBIX  paboT M MPOXOXKICHUS  IMPOMEKYTOUHBIX  TECTUPOBAHMM.
[TpakTuyeckas / maboparopHasi paboTa — CpeACTBO KOHTPOJIS YCBOCHHSI YU€OHOTO MaTepHasa TeMBl,
pasjiena WM pa3zenoB TUCHUIUIMHBI, OPTaHW30BaHHOE KaK yueOHOE 3aHATHE B BUJE JIEMOHCTpAIMU
MOJIyYEHHBIX HAaBBIKOB IPHU PEIICHUH MTOCTABICHHBIX MPAKTUYECKUX 3a/1a4.

[Ipumepsl BOMPOCOB K 3alllUTE MPAKTUYECKUX/Ia0OpaTOpHBIX paboT (OlLleHUBaeMbIe
kommereHiun — OIIK-2).

[IpakTrueckas / maboparopHas padora Ne 1. Buzyanuzarus JaHHBIX C TOMOIIBIO si3bIKa R.

Bonpocs! k 3amuTe 1abopaTopHO paboThI:

1. Kako#i Tvn quarpammsl H300pakeH B JaHHOM 3a/laHuun?

2. Kak 3amaércs pa3ieneHue 1o IBeTy Ha IaHHOU n1uarpamme?

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

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

[TpakTiueckast / maboparopnas padota Ne 2. Busyanu3zamus JaHHBIX C TIOMOIIBIO OUOINOTEK
a3bika Python.

Bompocsl k 3amure 1a0opaTopHOM pabOTHI:

1. Kakas cTpoka B BallleM KOJie OTBEUaeT 3a BRIOOPKY 1O mTaram?

2. Kakum 00pa3oMm BbI BEIBOJIUTE KOHKPETHOE KOJIIMYECTBO TOPOIOB?

3. Kakast gacTh K0J]a OTBEUYaeT 3a THII BEIBOJUMOMN TUarpaMMbl?

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

[TpakTuueckas / naboparopHas padora Ne 3. Buszyanuzamus JaHHBIX ¢ MOMOIIbI0 Yandex
Datalens.

Bompocsl k 3amure 1a00paTopHOM pabOTHI:

1. Kak moMeHsITh TUTI AUarpaMMBbl?

2. I'me oToOpakaroTcs 3aIaHHbIC TYJITUIIBI?

3. 3aueM HYXKeH CelleKTop Ha gamoope?

4. Kak 3a1aTh 3aBUCUMOCTb I[BE€TA AMArPaMMbI OT KOHKPETHOTO TapaMmeTpa?

[Tpaktuyeckas / naboparopHas padota Ne 4. Coznanue auarpamm B Visme.
Bomnpocsl k 3amute 1abopaTopHoil paboThI:

1. Kak mocTpouTs AuarpamMmy 1o 3aJaHHbIM JaHHBIM?

2. Kak HacTpouTh aHUMAIIHIO JIJISl THarPaMMBbI?

3. Kak moMeHsTh BHEITHHIA BH]T AHATPAMMEI ?

4. Kak HaCTpOUTH JIETEH/IY THarpaMMBbI?

[TprMepsl TECTOBBIX 3a/IaHUN TPOMEKYTOUHBIX TECTUPOBAHUI (OIIEHUBAEMbIE KOMITETEHITUU
— OIIK-2).

1. [IpeoOpazoBanme M0OBIX TaHHBIX B HATJISTHOE TIPEICTABIICHUS Ha3bIBACTC ...

- BU3YyaJIU3allleil JTaHHBIX

- aHAJIN30M JaHHBIX

- KOPPEKTUPOBKOW JJTAHHBIX

- pa3METKOMN JaHHBIX
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2. Hcnonb3oBaHne HWHTEPAKTUBHBIX HHCTPYMEHTOB  BU3YaJIM3allMM  IO3BOJSIOT
MIOJIB30BATENIO: ...

- MPOBOAUTH aHAJIU3 JAHHBIX B PEXKUME PEaTbHOTO BPEMEHU

- BBIOMpaTh ONpe/IeICHHbIC KATETOPUH WA NIEPUOJIbI BPEMEHHU

- UITHOPUPOBATH CKPBITHIE B3aUMOCBSA3U U NATTEPHBI MEXAY JaHHBIMHU

- U3MEHSATH [apaMeTpbl BU3yaJIn3aluu

3. OcHoOBHBIE BO3MOXHOCTH R: ...

- BO BpeMst paboThI ¢ R Bce moib30BaTeNbCKUE IaHHbBIE XPAHATCA B AMSTH IPOTPaMMBbl

- MOXKHO 3aITyCTUTh MOCIIEA0BATENbHOCTh KOMaH I U3 (haiia-ucTOUHHUKA

- COJICPKUT PA3THMYHBIC TUIIBI JAHHBIX: BEKTOPBI, MATPHUIIBI, OJTOKH TAHHBIX M CIIUCKH

- 6a30BbIe (DYHKIMH HE TOCTYIIHBI [0 YMOTYAHHIO, a 3aTPYKar0TCA BO BpeMs paboThI

4. JluHUM, ¢ COCAMHSIONINE BEPIIUHBI Tpada JBYCTOPOHHEH CBSI3bI0, HA3BIBAIOTCA ...

- y31aMu

- IyTramMu

- pebpamu

- uepapxuen

5. Bepx 1 HU3 JOBEpUTEIBHOTO MHTEPBaja Ha3bIBAETCA ...

- interval endpoints

- bagging

- confidence level

- bootstrap aggregating

7.3.2. IlpomexxyTouHas aTTecTanus

[Tpomexyrounass arrtectanus oOydaromuxcs B (opme 3auéra OCYIIECTBISIETCS II0
pe3ynbTaTaM BBIIOJHEHHUSI BCEX BUIOB yueOHOW paldOoThI, MPEAYCMOTPEHHBIX YU€OHBIM ILIAHOM I10
JAHHOW NHCUUIUIMHE, NIPH 9TOM YYHUTBIBAIOTCSA PE3YJbTAaThl TEKYIIETO KOHTPOJII YCIIEBAEMOCTH B
TEeYeHUEe ceMmecTpa. 3auéT NpOBOAUTCA B (GOpME HTOrOBOTO TECTUPOBAHHS B CUCTEME
JUCTAaHIIMOHHOTO 00yueHus: YHuBepcutTeTa. [lo wuTOoramMm mnpoMeXyTOUHOH arrectaluu IO
JUCIIUIIMHE BBICTABIISIETCS OLIEHKA «3aYTEHO» WJIH «HE 3aYTEHO.

[TpriMepsl TECTOBBIX 3aJJaHUN WUTOTOBOIO TECTUPOBAHUS (OILEHMBAEMble KOMIETEHIIMH —
OIIK-2).
1. JI1s HaxOXKAeHUsI TOBEPUTEIbHOIO UHTEPBajia BbI3bIBAECTCS QYHKIUSA ...
- boot (data, statistic, R, ...)
- has_effect (data, statistic, R, ...)
- np.quantile (values_b, data, statistic)
- boot.ci(bootobject, conf, type)
2. Oco0EeHHOCTH TETTOBBIX KapT BU3yaTU3aIMH TEKCTA!
- BU3YaJIM3UPYIOT YacTOTY MOSIBICHUS CJIOB WU (Ppa3 B TEKCTE
- Ipe/ICTaBIsET cOO0M rpaduyeckoe 0TOOpaKEHNE YNCIOBBIX JaHHBIX
- B TEIUIOBOM KapTe LBET UCIOIb3yeTCs sl 0003HAUEHUS 3HaYCHUH
- TEIUIOBBIE KapThI MOJIE3HBI IPH PACCMOTPEHUH MAJIOT0 KOJIMYECTBA 3HAUCHUN

3. AOCTpakTHast CTPYKTYpa AaHHBIX, COCTOSIIAst U3 BEPIIUH U pedep, Ha3bIBACTCS ...

- [BBeauTe oTBET]

4. Bua oBepUTENbHOTO HWHTEPBaia, KOTOPBIM CUMTAETCS OT IIGHTpa pPaclpeIeiiCHHs,
Ha3bIBACTCH ...

- HOPMAJIbHBIM
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- IGHTPATLHBIM
- IPOLICHTUJIHLHBIM

- CPEIUHHBIM

5. OnuH U3 crmoco0OB OIEHKH BBIOOPOYHOTO PACIIPEICICHHS CTATHCTUKH, KOTOPBIA COCTOUT B
TOM, YTOOBI BEIHMMATh JOMOJHHUTEIBHBIC BBIOOPKU C BO3BPATOM U3 CaMOW BBIOOPKH M TIOBTOPHO
BBIYUCIISATh CTATUCTUKY MM MOJIENb JUIS KaX/I0 MOBTOPHOM BRIOOPKH, Ha3bIBACTCA ...

- OyTcTpan

- perpeccust

- BapualeIbHOCTh

- KOppemsus
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