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1 I_[e.lll/l H 3aJa9Y1 JUCHHUIIJINHBI

Heabro ocBocHUS AUCIUIUIMHBL «VHCTpYMEHTBI BU3yalIM3allUd [AHHBIX» SBIIAETCS
¢dbopmupoBaHre y 00ydyaromuxcsi 3HaHUH MPUHIIMIIOB BU3YaJIbHOTO MPEICTaBICHUs] HHPOPMALUU U
HaBBIKOB Pa0OTHI C MPOrpaMMaMH BU3YaJIbHOTO OTOOpa)keHUs TaHHBIX.

OCHOBHBIMU 32Ja4YaMH SIBJISIOTCSL:

- [IOJIyYEHUE IPEACTABICHUS O COBPEMEHHOM COCTOSHMM M TEHICHLUAX DPAa3BUTHS
TEXHOJIOTMI U MHCTPYMEHTOB BU3YaJIU3ALUH JaHHBIX;

- M3y4YeHHUe MPUHIUIIOB OpraHu3alii U (QyHKIIMOHUPOBAHUS OCHOBHBIX MPUIIOKEHUI
10 BU3yaJIu3aliy JaHHBIX;

- MOJIyYeHHE TPEACTaBICHUS O ClI0c00aX BU3yaIn3allui OOJIbIINX JaHHbIX;

- M3y4YeHHUE CO3/IaHus Pa3IMUHBIX IPa(UKOB, TUarpaMM JJisl BU3yaau3alii JaHHBIX;

- U3yYeHHUE MCIIOJIb30BAaHMs PA3IUYHBIX ()OPM BU3YaTBHOTO OTOOpPAKEHUS JaHHBIX,
TaKWX KakK: TOYCYHBIN rpaduK, TMHEHHBIN rpaduK, THICTOrpaMMa, CBOJIHAS JHarpaMma, auarpamma
paccesiHusl, TEIIOBas KapTa, SIUK C ycaMH, CKpUIIMYHAs AUarpaMMa, lapHble JUarpaMmsl U 1.

- Ha TPAaKTUKE HAyYUThCS HUCMONb30BaTh s3bIkM Python m R u paspabarbiBaTh
IIPOrpaMMHBIE MOJYJIH JUISl BU3YAJIU3ALUHU JAHHBIX;

- NPEJCTABIATH BOZMOKHBIE 00JIACTH MIPUMEHEHUS TTOJTyUYEeHHBIX Ha Kypce 3HaHUI.

[TonmyyeHHbIE 3HAaHUSI MOTYT OBITH BOCTPEOOBaHbBI B MPOPECCUOHATLHON IEATENIFHOCTH MPH
CO3JJaHUU OTYETOB U IIPWJIOKECHUH 110 BU3yaIU3aLUU JaHHBIX.

Koa v HaumeHoBaHue
NHaukaTopbl JOCTHKEHUS KOMIIETEHITHT

KOMIIeTEeHIU
OIIK-2. CnocoGHOCTh NOIIK-2.1. 3naet coBpeMeHHbIe HH(POPMAIIMOHHbIE
MOHUMATh MPUHLUIBI PA0OTHl | TEXHOJOTHH U IPOTrPAMMHBIE CPEACTBA, OCHOBHBIE BUBI U
COBPEMEHHBIX MNPUHIUIB paOOTHl HHPOPMALIMOHHBIX CUCTEM U
MH(POPMALIMOHHBIX MH(POPMALMOHHBIX TEXHOJIOTHIA; CIOCOOBI BHEAPEHHS U
TEXHOJIOTUH U MPOTPAMMHBIX | HHTETPALUU COBPEMEHHBIX HH(POPMAIIMOHHBIX CUCTEM,
CpEeACTB, B TOMUHCIIE CTIOCOOBI OLIEHKU HEOOXOTUMOCTH UCIIOIB30BAHUS
OTEYECTBEHHOTO MIPOTPaMMHBIX CPECTB
IIPOU3BOJCTBA, U NOIIK-2.2. YMeeT ucnoip30BaTh COBPEMEHHBIE
UCTOJIb30BAHUE UX TPU MH(POPMALMOHHbIE TEXHOJIOTUH U IPOTPaMMHBIE CPEJICTBA, KaK
peleHn! 3a1a4 B PaMKax OTJEIbHOTO MPEINpPUATHS, TAK U B paMKax
npodeccuoHaTbHON KOPITOpAaIHii, TOCYAapCTBEHHBIX CUCTEM; BHEJPATH U
JeSTeIbHOCTH HACTpanBaTh COBPEMEHHBIE HHPOPMALIMOHHBIE CUCTEMBI,

MIPOBOJIUTH UHTETPALIUIO PA3TUYHBIX HH()OPMAITMOHHBIX
CHCTEM M IIPOTPaMMHBIX CPEICTB, OLEHUBATh HEOOXOIUMOCTh
HCII0JIb30BaHUs IPOIPaMMHOTO CPEZCTBA JUIsl pELICHUs 3a1a4
NOIIK-2.3. Bnaneer HaBbIKaMH IPUMEHEHHS] COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHIA U IPOTPAMMHBIX CPEJCTB, IPU
pELIEHNN 3a7a4 B Pa3JIMUHbIX OTPACIIAX, BHEAPEHUS U
HACTPOUKH COBPEMEHHBIX HH()OPMAIIMOHHBIX CUCTEM, OLIEHKU
HEO0XOIMMOCTH MCIIOBb30BaHMS TPOTPAMMHBIX CPEICTB U
MH(POPMALMOHHBIX CHCTEM JUIsl peIlIeHHs 3a/1a4

2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHO IPOrPpaMMBbl
JucuunnvHa «HCTpyMEHTHl BH3yanM3allMd JAaHHBIX» OTHOCHTCA K dYactu bioka 1

«ductummuael - (MOIynu)», 00s3aTenbHOM YacTH K Moaymo «ba3zoBele HH(POpPMAIIMOHHBIE
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TEXHOJIOTHMM», y4yeOHOrO TIIaHa MporpaMMmbl OakanmaBpuata 1o Hampasienuto  09.03.02
«HpOpMAITOHHBIE CHUCTEMBI U TEXHOJIOTHI.
JlcuuIIHA B3aMMOCBSI3aHa JIOTHYECKU U COJIEPKATENIBHO-METOIMUYECKH CO CIIETYOIIUMU
mucruiuinHaMu 1 npaktukamu OIIOIT:
— Bsenenue B mpodeccuro

— Habixu 3¢ pexkTrBHOIM pe3eHTan

— Teopus unpopmanyu

OducHble MPUITOKEHUS

Pa3paboTka TeXHHYECKOH TOKyMEHTAIUN

Bsenenue B mporpaMmmupoBaHue

VY4eOHast mpakTHKa (MPOSKTHO-TEXHOJIOTHUYECKAs)

[Ipou3BoacTBEHHAs MPAKTHKA (IPOEKTHO-TEXHOJIOTUYECKas)

[IpousBoacTBEHHAs TpaKTHKA (TIPEAIUTIIIOMHAs )

BrinonHenue 1 3amuTa BHITYCKHOM KBaTU(UKAITMOHHON paOoOThI

3. CTpyKTypa " coepkaHue TUCUUILIHHBI.

OOmiass TPyAOEMKOCTh TUCLHUIUIMHBI COCTaBJIsAET 2 3adeTHbIE EAWHMIBL, T.C.
aKaJIeMHUYECKUX Yaca.
3.1. Bwuasbl yueOHoii padboThI U TPYI0EMKOCTh
3.1.1. Ounas popma oOydeHus
Nel . Komnuecrso | Cemectp
/i Buj yueOHoii padoThI 4acoB .
1 | AyauropHble 3aHATHS 54 54
B ToM uucne:
1.1 | Jlekuun 18 18
1.2 | CeMuHapckue/mpakTUYECKUE 3aHATHS - -
1.3 | JIaGopaTopHbIe 3aHATHUS 36 36
2 | CamocTosiTenbHas padoTa 18 18
3 | IpoMe:kyTO4YHAsI aTTECTALUSA
3auer/mud.3auer/sKk3aMeH 3a4yer 3a4yer
Hroro: 72 72
3.1.2. 3aounas ¢popma oOydeHus
Nel . Kosmuecrso | Cemectp
/i Buj yueOHoii padoThI 4acoB 2
1 | AyauropHble 3aHATHS 12 12
B ToMm uucne:
1.1 | Jlekuun 4 4
1.2 | CeMuHapckue/mpakTUYECKUE 3aHATHS - -
1.3 | JIaGopaTopHbIe 3aHATHUS 8 8
2 | CamocTosiTenbHas padoTa 60 60
3 | IpoMe:kyTO4YHAsI aTTECTALUSA




3auet/mud.3auer/sKk3aMeH

3a4vyer

3a4vyer

Hroro:

72

72

3.2. Temaruueckuii IJIaH U3yYeHUS TUCUUIIITHHBI
3.2.1. Ounas ¢popma 00yuyeHus
TpyaoeMkocTs, yac
AynuTopHas padora
Ne Pa3neanl/Tembl Cemunap [IpakTuu Camoct
n/n JAMCHUIIMHBI Bceero | Jleky ckue/ | Jlabopar eckasn | O reab
uy  [PAKTHYE | OpHbIE HOATOTO Has
CKHME | 3aHATUSA padora
3aHSTHS Bl
1 | BBenenue B MHCTpYMEHTHI 3 ) 1
BHU3YaJIM3allMH JaHHBIX
2 | Busyanusanus JaHHBIX € 3 > 1
HCIOJIb30BaHUEM IpahUKOB
3 | HTepakTuBHas BU3yanu3anus 3 ) 1
JAHHBIX
31 «Busyanuzanys IaHHBIX C
‘ IIOMOILBIO sA3bIKa R» 15 12 3
4 | Busyanuzauus reorpaduyeckux 3 5 1
JAHHBIX
5 | Busyanusauus BpeMeHHBIX 3 ) 1
psAoOB
«Busyanuzanys 1aHHBIX C
5.1 MIOMOIIBIO0 OMOINOTEK SA3bIKA 10 8 2
Pythony
6 | Buzyanuzanus Gonpmmx 3 5 1
JAHHBIX
7 Buzyanuszauus 3 ) 1
CTPYKTYpPUPOBAHHBIX JAHHBIX
7.1 | «Busyanusanus gaHHBIX C 10 ] 2
nomotnpio Yandex Datalensy»
{8 | Busyanmsanus TeKCTOBBIX 3 ) 1
JAHHBIX
2.1 «Coznanue auarpamm B Visme» 10 8 2
Jlu3aiiH u ocTeTuka 3 ) 1
9 | BU3yanu3aluu JaHHBIX
UToro 72 18 36 18
3.2.2. 3aouHas ¢popma 00yueHus
Ne Pa3jennbi/Tembl TpynoemkocTn, 4ac
n/n JAMCIUIIMHBI Bcero AynuTopHas padora




Cemuna
p IIpaktnu | Camoct
ckue/ |JlaGopar
JIexk1n eCKas | ofiTeJIb
[paKkTU4ye| OpHbIC
5011 MHOJATOTO Hasd
CKUe 3aHATHS
BKa padora
3aHATHS
BBenenue B HHCTPYMEHTBI
1 A py 3,4 0,4 3
BHU3YyaJIM3alluU JAaHHBIX
Busyanunzanus JaHHbIX C
2 y T 1 3,4 0,4 3
HCIOJIb30BaHUEM IpahUKOB
HNuTepakTrBHAS BU3yaIU3aIUsg
3 P yanusan 3,4 0,4 3
TAHHBIX
31 «Busyanuzanys 1aHHBIX C
OMOMIIBIO SA3bIKa Ry 12 12
Busyanuzanus reorpaduaeckux
4 yammsar padp 34 | 04 3
TAHHBIX
Busyanuzanms BpeMeHHBIX
5 YATH3aUHA Bp 34 | 04 3
psIOB
«Busyanuzanys NaHHBIX C
5.1 IIOMOIIBIO OMOJIMOTEK SI3BIKA 9 4 5
Pythony
Busyanuzanus 00JbImnx
6 yatusatt 34 0,4 3
TAHHBIX
Busyanuzanus
7 yatsant 34 0,4 3
CTPYKTYPUPOBAHHBIX JaHHBIX
7.1 | «Busyanuzanus JaHHBIX C 10 ) 8
nomorero Yandex Datalensy»
Busyannzanms TeKCTOBBIX
8 yamsan 3,6 0,6 3
TAHHBIX
2.1 «Co3nanue auarpamMm B Visme» 10 2 8
W3aiH U 3CTETUKA
A 36 | 0.6 3
9 BU3yaJIU3alluU JaHHBIX
HUTOTI'O 72 4 8 60
3.1. Coaep:xanue I¥CHUNINHBI

Tema 1. BBezeHre B MHCTPYMEHTHI BU3YaJIN3allMH JAaHHBIX: 0030p OCHOBHBIX HHCTPYMEHTOB
U UX POJIM B aHATIU3€ JaHHBIX.

Tema 2. Busyanuzanusi JaHHBIX C HCIHOJB30BaHHWEM TIpaUKOB: THUMBI TI'padUKOB, HX
0COOEHHOCTH U IPUMEHEHHE.

Tema 3. UuTepakTuBHas BH3yaldM3alMs JaHHBIX: BO3MOXXHOCTH M OCOOCHHOCTH
MHTEPAaKTUBHBIX MHCTPYMEHTOB BU3yaJIN3allU1 JAHHbIX.

Tema 4. Buszyanusauusi reorpauueckux ITaHHBIX: CIEHU(HKA BHU3YyaJIM3alUU JTaHHBIX C
IIPOCTPAHCTBEHHON COCTABJIAIOLIECH.

Tema 5. Busyanuzauus BpeMEHHBIX PSAOB: METOABI U MHCTPYMEHTHI JUISl BHU3yalU3aluu
JAHHBIX, MEHSIOLIUXCSI BO BDEMEHH.

Tema 6. Busyanuszanus O01bIINX JaHHBIX: MOAXOABI K BU3yalIn3aluu 1 00paboTke OOIbIINX
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00BEMOB JTAHHBIX.

Tema 7. Busyanusauus CTpyKTYpPUPOBAaHHBIX IAHHBIX: METOJbl BU3yaJIM3alUd JAHHBIX C
HEPAPXUYECKON WIIM CETEBOU CTPYKTYPOM.

Tema 8. Busyanuzanus TEKCTOBBIX JAHHBIX: MHCTPYMEHTBHI M IOJAXOAbl K BHU3yalM3alUU
TEKCTOBBIX JaHHBIX.

Tema 9. JluzaliH M 3cTe€TMKAa BHU3yaJW3allMy JAaHHBIX: MPUHLMIIBI XOPOLIEro Au3aiiHa M
JCTETUKH B BU3YyaJIU3allUM JaHHBIX.

3.4. TemaTuka CeMHHAPCKMX/NIPAKTUYECKHUX U JA0OPATOPHBIX 3aHATHIA

3.4.1. CemuHapckue/mpaKkTHUECKUE 3aHATHS (17151 04HOM ¢.0.)

IIpakTHyeckas padora 1 «Buzyaausanus JaHHBIX ¢ IOMOIIbIO si3bika R». Llens paboThr:
HAY4YUTBCS ~ MCIOJB30BAaTh  MPOTPAMMHBIM  maker  Swirl — HHTEpHpeTHpyeMOro  si3bIKa
IIPOrpaMMUPOBAHU JUIs aHajIM3a JaHHBIX R.

IIpakTnueckass padora 2 «Busyanu3anusi JaHHBIX C MOMOUIIbI0 OMOJIHOTEK fA3BIKA
Python». Llens paGoThl: HayuuThCS UCHONB30BaTh OnOMMoTeku sklearn, matplotlib, pandas, numpy
IUTSL aHAJIM3a ¥ BU3yalIM3ally JaHHBIX Ha s3b1ke Python.

IIpakTuyeckasi padora 3 « Busyaansanusi JaHHbIX ¢ noMombi0 Yandex DataLens». Lens
paboThl:  HAayuuTbhCS CO3JaBaThb M HCIOJIb30BaTh naraceTbl B Datalens, HONXy4uTh HaBBIKH
BU3yanu3auMu JAaHHeIX B Datalens, Ha npakTHKe NOCTPOUTh HECKOJIBKO YapTOB, W3YYHUTh
BO3MOXXHOCTH Pa3MeEIIEHUs YapTOB Ha Jamoope.

IIpakTnyeckas padora 4 «Co3zganme auarpamm B Visme». Llenb paGoTbl: HaydMTHCS
CO3JaBaTh MHTEPAKTUBHBIC AHUMHUPOBAHHBIE TUATPAMMBI 10 33JJaHHOMY HAa0Opy JaHHBIX.

3.4.2. JlabopaTopHble 3aHATHA (U1 3209HOH (}.0.)

JlaGopaTopHasi paGora 2 «Busyaamsanmusi JaHHBIX C NOMOIIBI0 OMOJIMOTEK SA3bIKA
Pythony». Llens paGoThl: HayuuThCS UCHONB30BaTh OMOIMoTeku sklearn, matplotlib, pandas, numpy
IUTSL aHAJIM3a ¥ BU3yaJIM3alliK JaHHBIX Ha s3b1ke Python.

JlaGopaTopHas padora 3 «Busyanusanus 1aHHbIX ¢ noMombio Yandex DataLens». Llens
paboThl:  HAayuuTbhCS CO3JaBaThb M HCIOJIB30BaTh naraceTbl B Datalens, HONXy4uTh HaBBIKH
BU3yanu3auuu JAaHHeIXx B Datalens, Ha npakTHKe NOCTPOUTh HECKOJIBKO YapTOB, W3YYHUTh
BO3MOXXHOCTH pa3MeEIIECHUs YapTOB Ha Jamoope.

JlaGopaTopHasi padora 4 «Co3nanue nuarpaMmm B Visme». Llenb paboTsl: HayuyuThCs
CO3JaBaTh MHTEPAKTUBHBIC AHUMHUPOBAHHBIE TUATPAMMBI 10 33JJaHHOMY HAa0Opy JaHHBIX.

3.5 TemaTuka KypcoOBbIX IPOEKTOB (KypCOBBIX padoT)

KypcoBbie mpoexTs (paboThl) MO TaHHOW JUCIUILINHE HE MPETYCMOTPEHBI.
4. Y4deOHO-MeTOAUYECKOe M HHPOPMALIMOHHOE o0ecneuyeHne

4.1 HopmatusBHble 1okyMeHTbI H 'TOCThI

- @enepanbHbiii 3akoH oT 29 nekadps 2012 roma Ne 273-d3 «O6 obpazoBaHHH B
Poccuiickoit deneparun» (¢ UBMEHEHUSIMU U JOTIOJTHEHUSIMH );

- @enepanbHbIi  TOCYIAapCTBEHHBI  00pa3oBaTelbHBI  CTAaHAAPT  BBICIIETO
o0pa3zoBaHus (YpOBEHb MarucTparypsbl) 1o HampasieHHio noaroroBku 09.03.02 NMudopmarmonsse
CHCTEMBI U TEXHOJIOT'HH, YTBEPKJICHHBIN NMprKa3oM MUHHCTEPCTBA HAYKH U BBICHIETO 00pa30BaHuUs
Poccuiickoit @enepanuu ot 19 centsiops 2017 r. N 926 (B pegaxkuuu npukasa ot 26 Hos6ps 2020 .
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Nel456);

- [Tpuka3 MunuctepctBa obpazoBanus u Hayku P® ot 05 ampenst 2017 r. Ne 301 «O6
yIBepkaeHun Ilopsaka oOpraHuM3allid U OCYIIECTBIEHUS O00pa30BaTEIbHONW JEATENBHOCTH IO
o0pa3oBaTeNbHBIM IIPOrpaMMaM BhICIIET0 00pa30BaHus — IporpaMmam OakanaBpuaTa, IporpaMMamM
CMELUANNUTETA, IPOTPAMMaM MarucTparypsl;

4.2 OcHOBHaf JIMTEpaTypa

1. R. Kawra pernentoB: NpPOBEpPEHHbIE pEHENTHl MJIs CTAaTHUCTHKH, aHaiu3a |
Busyanu3anuu qanabix / k. 1. Jlonr, I1. Turop ; mepeBon . A. benukos. — Mocksa : JIMK Ilpecc,
2020. — 510 c. — ISBN 978-5-97060-835-7. — Tekcr : snexktponHnslii // Lludposoit

obpazoBarenbHbIil pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/124707.html
(mata obopamenus: 22.02.2025).

2. Busyanuzanus ganHbIx npu nomoutn namoopaos u otueto B Excel / 1. Kycneiika ;
nepeBo A. FO. I'mapko. — Mocksa : JIMK Ilpecc, 2022. — 338 c. — ISBN 978-5-97060-966-8. —
Texcr : snexkrponnsiit // Ludposoii o6pazoBatensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/126220.html (zata o6pamenus: 22.02.2025).

3. Busyanuzanus nannbsix B Python. PaGorta ¢ 6uGmmortekoit Matplotlib : yue6HO-
Metoauueckoe mocooue / TuroB A .H., Taszuesa P.®.. — Kazans : U3gatenscteo KHUTY, 2022. —
92 c. — ISBN 978-5-7882-3176-1. — Texcrt : anexkrponnsiii // [LludpoBoit 0OpazoBaTenbHbIN pecypc
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/129225.html (mara oOpamienus:
22.02.2025).

4. Seaborn mans Bu3yanusanuu gaHHbIX B Python  [Onekrponssiit pecype] //
PYTHONRU. URL: https://pythonru.com/biblioteki/seaborn-plot ([{ata oOpamenus: 22.02.2025).
5. I'paduueckas 6ubnuoreka ggplot2 u e€ Bo3aMokHOCTH [ DnekTponHbIl pecype] //URL:

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

4.3 JlonoJHUTEJIbHASA JIUTEPATypa

1. WuTepakTuBHas BU3yanu3auus JaHHbIX. Pabota ¢ 6mbamorexoi Plotly : ydeGHO-
MeTonguueckoe nocooue / Turos A.H., Tasuesa P.®.. — Kaszansb : U3garenscteo KHUTY, 2023. —
136 c. — ISBN 978-5-7882-3387-1. — Tekcr : anexktpoHHbl // Lludposoii oOpa3oBaTenbHbIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/136156.html (gara obpamenus:
22.02.2025).

2. Tableau - Kparkoe pykoBoactBo [DnektpoHHbiii  pecypc] //  URL:
https://coderlessons.com/tutorials/bolshie-dannye-i-analitika/vyuchit-tablitsu/tableau-kratkoe-
rukovodstvo ([lara obpamenus: 22.02.2025).

3. 7 cepBUCOB JUIsl BU3yaIH3alluy IaHHBIX: HE IIPUBIICKast TU3aifHEPOB U IPOIPAMMUCTOB
[DnexTponHbIii  pecypc] //URL: https://netology.ru/blog/7-services-data-visualization ([lata
obpamenus: 22.02.2025).

4. 8 OecrIaTHBIX MHCTPYMEHTOB JIJIsl CO3[aHUSI HHTEPAKTUBHBIX BU3YalM3alUil TAaHHBIX
6e3 HE00X0IMMOCTH HalMCcaHUs Kozaa [DneKTpOHHBII pecypc] //URL:
https://habr.com/ru/companies/ruvds/articles/536962/ ([lara obpamenus: 22.02.2025).

5. AHanuTHKa JaHHBIX: KaK TOCTpouTh nambopn B Excel [DnexTponHbIi pecypc]
//URL: https://netology.ru/blog/07-2021-dashbord-v-excel ([lata oOpamenus: 22.02.2025).

6. Nudorpaduka cpenctBamu Excel m PowerPoint. [Dnekrponnsiii pecypc] //URL:

https://habr.com/ru/companies/lanit/articles/498540/ ([dara obpammenus: 22.02.2025).



4.4 DyeKTpOHHBIE 00pa30BaTe/IbHbIE PeCypChl

Kypc B cucreme CIHO «THCTpyMEHTBI BU3YyaIU3allUH JAHHBIX»:
https://online.mospolytech.ru/course/view.php?id=13826

4.5 JInueH3MOHHOE H CBOOO/IHO pacnpocTpaHseMoe MPOrpaMMHoe odecredeHne

- [Ipunoxenue nis uHTEpHIpeTanuu komana R

- Visual Studio Code (cpena nmporpammupoBanus Python nnu 61oknotsl Google
Colab / Jupyter)

— CepBuc aHanu3a U BU3yasn3aiuu JaHHbIX Yandex Datalens

— CepBuc 11 OBICTPOTO CO3/IaHUS KOHTEHTa Visme

4.6 CoBpemeHnHbIe nIpodeccuoHaIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

1. OII "IOpaiir" https://urait.ru/
2. IPR Smart https://www.iprbookshop.ru/
3. OBC "Jlaup" https://e.lanbook.com/

5. MartepuajibHO-TeXHUYECKOe o0ecreueHmne

KoMIpoTepHbIE KJIACCHI CO CIICAYIOIICH OCHANIEHHOCTBIO: CTOJBI, CTYJIbs, ayAWTOpHAs
JOCKa, WCIOJIb30BaHUE MEPEHOCHOTO MYJIBTUMEIHIHOTO KOMIUIEKCa (TIEPEHOCHOW IPOEKTOp,
NepCOHANBHBIN HOYTOYK). [lepcoHaibHbIe KOMIIBIOTEPI, MOHUTOPBI, MBIIIKH, KJIaBHATYpbl. Pabouee
MECTO MpernoAaBaTes: CTOMN, CTYII.

JluuensnonHoe nporpammHoe obecriedenue: Microsoft Windows 11, Microsoft Office (o
nporpamme OecruiaTHoro gocryna Microsoft Imagine); mpuioskeHue A1 HHTepIpeTanuu KoMana R;
Visual Studio Code (cpena nporpammupoBanusi Python); cepBuc ananusza u BU3yanu3aliu JaHHBIX
Yandex Datalens; nHCTpyMeHT Bu3yanu3anuu Vis.js.

6. MeToauveckue peKOMeHIAIUN

6.1 MeToanueckue peKOMeHAAIUM IJIsl PENnoAaBaTesl N0 OPraHu3anuu
o0yueHus

Mertoauka mpenojaBaHUs — JUCHMIUIMHBL  «VHCTPYMEHTBI  BHM3YyalM3allUU  JTAHHBIX»
NpeaycCMaTpUBAeT HCIOJIb30BAHUE OHJIAMH-Kypca B CHCTEME JUCTAHLIMOHHOTO OOYyYeHHUs
VYHuBepcUTETa, TPYNINOBBIX W HHIUBUAYAIBHBIX KOHCYJIbTAMH OOYyYaromuxcs, ayIUTOPHBIX
3aHATHUM B COYETaHWH C BHEAYAUTOPHOW paboTOW C wnenabio (OPMUPOBAHUS U PA3BUTHUSA
poeCCHOHATIBHBIX HABBIKOB 00YYarOIIUXCA.

[TpakTuyeckue/mabopaTopubie pabOThl MO IUCHMILIMHE «VHCTPYMEHTHI BH3yalln3alluu
JTAHHBIX» OCYIIECTBIIAIOTCA B (POPME CaAMOCTOATENBHOM MPOPabOTKH TEOPETUYECKOTO MaTepuana
00y4aromyMHUCs; BBIIOJHEHUSI MPAKTUYECKOTO 3a/laHus; 3allUThl MpPEnogaBaTesio J1abopaTopHOH
paboThl (3HAHME TEOPETUYECKOrO MaTepuana U BBINOJHEHHE MPAKTHUECKOro 3aJaHus MO TeMe
paboThI).

6.2 MeToauueckue YKazaHus 1Jist oﬁyqamumxm 0 OCBOCHHIO TUCIUIIJINHBI

W3yuenne QUCUUIUIMHBI OCYIIECTBIISETCS B COOTBETCTBUU C YUEOHBIM IJIAHOM.
Ha 3aHATHAX OCYyLIECTBISCTCS 3aKPEIUICHHWE TOJIYYEeHHBIX, B TOM YHWCIE W B Ipoliecce
CaMOCTOSITENIbHOW paboThl, 3HaHWU. Oco0oe BHMMaHUE oOpamaeTcs Ha yMEHHE TPHUMEHSTh
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MOJTyYCHHbIC 3HAHUS HAa TPAKTUKE, B TOM YKCIIE MIPH PEIICHUH PEabHBIX 3a/1a4, OTIUYAOLINXCS OT
popabOTaHHBIX.

B mporecce camocTosITeNbHON pabOThl CTYJACHTHI 3aKpEIUIIIOT M YriyONsioT 3HaHUS,
MOJIyYCHHbIE BO BpEeMsl ayAMTOPHBIX 3aHATHHA, CaAMOCTOSATEIBHO 3HAKOMATCS C TEOPETUUYECKUM
MaTepHaJIOM, BBITIOJHSIOT PAKTUYEeCKHe/Ta00paTOpHbIe PadOThI, TOTOBATCS K TEKYILIEMY KOHTPOIIIO
Y TIPOMEXYTOYHOHN aTTeCTalllu.

Texyumii KOHTPOJb OCYIIECTBIISIETCS HAa AyJUTOPHBIX 3aHATUAX B BHJIE 3alUTHI
MPAKTUYECKHUX/Ta00paTOpHBIX PabOT M MPOMEXKYTOUHBIX TecTUpoBaHM. Kpurepusmu oueHKH
Pe3yIbTATOB MPAKTHUECKUX/Ta00PATOPHBIX PAOOT SBISIOTCS:

® YPOBEHb OCBOCHHUS TEOPETUUECKOTO MaTEpUaa;

® YpPOBEHb BIAJCHUS NPAKTUYECKMMU HABBIKAMHU (B BHJIE BOIPOCOB MO MPOLECCY
BBITIOJTHEHHSI TAOOPATOPHBIX PaboT);

e yMeHHUS OOYy4YaroIlerocsi HMCIOJIb30BaTh TEOPETHUECKUE 3HAHHS TNPH BBHIOIHEHUU
NPaKTUYECKHX 3a/1a4 (B BUIE JONOJHUTEIbHBIX 3aaHU);

e chOpPMHPOBAHHOCTH KOMITETEHIIHIA;

e odopMIICHHE MaTepraia B COOTBETCTBUH C TPEOOBAHUSIMHU.

[TpomexyTOUHBI KOHTPOJIb OCYIIECTBIIAETCS Ha 3a4eTe B (hopMe TECTUPOBAHUS B CUCTEME
JIMCTAaHIIMOHHOTO O0y4YeHHs YHHMBEPCHUTETA, BKIIIOYAIOIIEr0 BOIPOCHI HA 3HAHUE TEOPETHUECKOH U
MPAaKTUYECKON YaCTH BU3YyaJIN3alluH TaHHBIX.

7 DoHJ OLIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI U OLEHUBAHMSA Pe3y/JIbTATOB 00y4eHus!

B npomecce oO0ydeHus: MCIONB3YIOTCS CIEAYIONINE OLIEHOYHBIE (OPMBI CaMOCTOSITEIBHOM
paboThI CTYACHTOB, OILICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOUHBIX
aTTeCTaluu:

e BrinonHeHye 1 3auTa NpakTHUECKUX/Tab0paTOPHBIX padoT;
e [IpomexxyrouHoe TecTUpoOBaHHE  (TMIOCPEACTBOM  H3YYEHHUS  TEOPETHUYECKHX
MaTEpUaJIOB);

e HTOroBoe TECTUPOBAHME.

7.2 lllkana U KPpUTEPHUHU OLCHMBAHUS Pe3yabTATOB 00y4eHU s

K mpomexyTo4HO# aTrTecTaluy JOIyCKAIOTCsl TOJBKO CTYACHTHI, BHIMOJIHUBIINE BCE BUbBI
yueOHOI paboThl, HpeayCMOTpeHHbIe paloueil mporpamMmoil mo aucuuruinHe «VHCTpYyMEHTHI
BU3YaJIN3alUH JAHHBIX).

7.2.1. Kpurepuu orieHku oTBeTa Ha 3a4éte (hopmupoBanue kommereHImii — OITK-2)

Jis  monmyuyeHHMs 3adeTa  CTYAEHTY HEOOXOAMMO BBIOJHUTH W 3allUTUTh BCE
IpaKkTU4YecKkre/IadbopaTopHble pabOThI, MPONTH J1Ba MPOMEXKYTOYHBIX TECTa, HAOpAaB MUHUMAIBLHO
55% 3a KaKIpli ¥ 3aBEPIIUTH UTOTOBBIN TECT € Pe3yJabTaTOM HE MeHee 60%.

IxaJjia oneHUBaAHUA Onucanne

He nocturayTo moporoBoe 3Ha4eHUe XOTs ObI 7151 OTHOTO YPOBHS
(bopMHpyEeMbIX HA MOMEHT NMPOBEICHHS aTTECTAIIMH KOMITETECHIIHHA.
OOyuaronmMcs He BBITIOIHEH OJUH WK 0osiee BUAOB yueOHOH paboThl,
He 3auTeno
MPEYCMOTPEHHBIX Y4EOHBIM TJIAHOM:

- HC BBIIIOJIHCHA HUJIN HC 3alllUIICHA XOTA OBI OJHa

npakTudeckas/mabopaTopHas padora;
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- XOTs1 OBbI O/IHO U3 MPOMEKYTOUHBIX TECTUPOBAHHI HE BBHITIOJTHEHO WIIH
HabpaHo menee 55%;

- HTOTOBOE TECTHPOBAHUE HE NpoiiieHo win Habpano MeHee 60%.
OOyuaronuiicsi AEMOHCTPUPYET HE3HAHUE TEOPETHUECKUX OCHOB
npeaMeTa, OTCYTCTBHE MPAKTUYECKUX HABBIKOB, HE YMEET JeNaTh
apryMEHTHPOBaHHBIE BBIBO/IBI U IPUBOAUTH IPUMEPHI, HE BIaIeeT
TEPMUHAMH, IPOSIBIIET OTCYTCTBHE JOTMYHOCTH U TOCIE0BATEIBHOCTH
U3JI0KEHHUS, IeaeT OUIMOKH, KOTOPBIE HE MOKET MCIIPABUTH JaXe MPH
KOPPEKIMH MPEeroiaBaTesieM, OTKa3bIBAETCsl OTBEYATh Ha
JOTIOJTHUTEbHBIE BOIPOCHI, TOMTyCKAeT 3HAUUTEIIbHbIE OITHOKH,
UCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYJHEHUS IPU ONIEPUPOBAHUH 3HAHUSMHU
¥ YMEHHMSIMU IIPU X TIEPEHOCE HAa HOBBIE CUTYAIUH.

OOyuaronmmMcs BBIIOJIHEHBI BCE BUBI y4eOHOW paboTHI,
MIPEIYyCMOTPEHHBIE YUEOHBIM ITAHOM:

- BCE TIPAaKTUYECKHE/1a00opaTopHble PadOThI BHIMOIHEHBI U YCIIEIITHO
3alIHIIEHBI C PE3YIbTATOM «3aUTEHO;

- IBa IPOMEXYTOUHBIX TECTUPOBaHUs MPOMIEHBl MUHUMYM Ha 55%);

- UTOTOBOE TECTUPOBAHUE MPOiIeHO MUHUMYM Ha 60%.

3aurteHo OOyuarouuiics AEMOHCTPUPYET MPOYHBIC TEOPETUUECKUE 3HAHMUSA,
MPAaKTUYECKHE HaBBIKU, BIIAJICET TEPMUHAMHU, JICIIACT
apryMEHTHPOBaHHBIC BBIBO/IBI U 000O0IIEHNS, IPUBOIUT IPUMEPHI,
OTepUpyeT NPUOOPETCHHBIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKAMHU,
MPUMEHSET UX B CUTYAIMSIX MOBBIIIECHHOH cI0XKHOCTH. [Ipu 3TOM MOTYT
OBITH JIOIYIIEHBI OIIMOKH, HETOYHOCTH, KOTOPbIE 00YYaIOUIHICs MOXKET
UCTIPAaBUTh CAMOCTOSITEIIBHO.

7.2.2. Kpurepuu olleHKH pabOoThl 00y4aroImerocss Ha MpakTHYeCKUX/I1ad0opaTOpHBIX
3aHATHAX: (popmupoBanue kommneTreHuuit — OI1K-2)

Onenka 3a KaxAyl IPaKTHUYECKYI0/TabopaTOpHyl0 paldoTy BBICTABISETCA HUCXOI U3
(haKTHUECKOTO BHITIOIHEHUS BCEX MOCTABICHHBIX 33/1au C y4ETOM CPOKOB UCIIOTHEHHUS.

«32a4YTEeHO»: BHITNIOJHEHBI BCE MPAKTUUECKUE 3a/1aHUs, IIPELyCMOTPEHHbIE
MPAaKTUYECKUMHU/Ta00paTOPHBIMH paboTaMu, 00yUaIOIIMNACS C KOPPEKTUPYIOIIUMH 3aMEYaHUSIMU
Mpero/iaBaTelNsi OTBETHI Ha BCE KOHTPOJIbHBIE BOTIPOCHI, IPOSIBUII TBOPUECKUH MOAXO IIPH
BBITOJIHEHUH 33JaHH, CMOT YaCTUYHO BBITIOJIHUTH JIOTIOJTHUTENIbHBIC 3aaHUs

«He 32YTeHO0»: 00yUaIOIIUKCS HE BBIMOJIHIII WK BHITOJIHUII HEMPABUIIBHO MTPAKTUYECKHUE
3aJJaHus, TIPEAYCMOTPEHHBIE PAKTUYECKUMU/Ia00paTOPHBIMU pabOTaMH, 00YYarOIIUIACS OTBETHI
Ha KOHTPOJIbHBIE BOMIPOCHI C ONIMOKaMU MJIM HE OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI,
JOTIOJTHUTENbHbIE 3aJaHHs BBITIOJIHEHBI HEBEPHO MJIM HE BHITIOJTHEHBI.

Kpurepun onieHKr IpOMEKYTOUHBIX TECTHPOBAaHUM: ((hopMupoBaHHEe KOMIETEHIINH —
OIIK-2)

«3a4YTeHO»: TecTUpoBaHue BbINoiHEeHO Ha 55,00 — 100,00%

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

7.3 OueHo4HbIe CpecTBa

7.3.1. Texyuuii KOHTPOJIb
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Texkymmii KOHTPOJb OCYIIECTBIISCTCS HA AayAMTOPHBIX 3aHATUSAX B BHIE 3allUTHI
MPAaKTUYECKUX/Ma00OpaTOpHBIX ~ pabOT M MPOXOXKIACHHS  IMPOMEXKYTOUHBIX  TECTUPOBAHHIA.
[TpakTuyeckas / nabopaTopHasi paboTa — CpeJCTBO KOHTPOJISI YCBOGHUS Y4eOHOT0 MaTepHrala TEMBI,
paszena UM pa3esoB TUCIMIIIMHBI, OPraHU30BaHHOE KaK yueOHOE 3aHATHE B BUE TEMOHCTPAIH
MOJTyYCHHBIX HaBBIKOB IPH PEIICHUH MTOCTABICHHBIX MPAKTUUYECKUX 33ad.

[Tpumepbl BOMPOCOB K 3alMTe MPAKTHYECKUX/Ta00OpaTOpHbIX paboT (OLEHHBAaEMBbIE
komnerennuu — OITK-2).

[Tpaktuyeckas / maboparopHas padota Ne 1. Busyanuzauus JaHHBIX ¢ TOMOIIBIO s3bIKa R.

Bomnpocs! k 3amuTe 1a00paTopHOil paboThI:

1. Kakoii Tun nuarpaMMbl H300pakeH B JAHHOM 3aJaHuH?

2. Kak 3aga€rcs pa3aeneHue 1o UBeTy Ha JaHHOU Auarpamme?

3. Kakoit mapametp B koze points(notmay$Wind, notmay$Ozone, col="red", pch=8) Bnuser
Ha (popMy MapKepoB Ha MPECTaBICHHOM rpaduke?

4. 3a 4yTO OTBEYAET KAXKABIN MapaMeTp B JaHHOM Koze? > showMe(p2(20))

[Tpaktudeckas / maboparopHas padota Ne 2. Busyanuzanus 1aHHBIX ¢ TOMOIIBI0 OUOINOTEK
a3bika Python.

Bomnpocs! k 3amuTe 1a00paTopHOil paboThI:

1. Kakast cTpoka B BalieM Kojie OTBEYaeT 3a BBIOOPKY IO HITaTtam?

2. KakuM 00pa3oM BBl BBIBOAUTE KOHKPETHOE KOJIHMUYECTBO TOPOIOB?

3. Kakas yacTh KOJja OTBEYAET 3a TUI BHIBOJAUMON JUATPaMMBbl?

4. 3a uyto oTBeuaeT napametp rotation(90)?

[TpakTudeckas / maboparopHas padora Ne 3. Busyanuzanus gaHHBIX ¢ moMoInbio Yandex
DataLens.

Bomnpocs! k 3amuTe 1a00paTopHOil paboThI:

1. Kak moMeHATh TUI JuarpaMmmbi?

2. I'me oToOpaxkaroTcst 3a1aHHbIE TYJITUIIBI?

3. 3aueM Hy>XEH CeJeKTOp Ha namoope?

4. Kak 3a7aTh 3aBUCMMOCTb 1[BE€Ta IUAarpaMMbl OT KOHKPETHOTO apameTpa’?

[TpakTuyeckas / maboparopnas pabota Ne 4. Coznanue auarpamm B Visme.
Bomnpocs! k 3amuTe 1a00paTopHOil paboThI:

1. Kak mocTpouTh nuarpaMMy 1o 3aJaHHBIM JaHHBIM?

2. Kak HacTpouTh aHUMAIUIO AJIs AUarpamMmbl?

3. Kak momeHsTh BHEIIHUI BUJI TUATPAMMBI?

4. Kak HacCTpOMTb JIeTeHAY AUarpamMmbl?

IIprmepbl TECTOBBIX 3aaHUN IPOMEKYTOUHBIX TECTUPOBaHUH (OLIECHUBAEMbIE KOMIIETEHLIUN
— OIIK-2).

1. [TpeoOpazoBanue MOOBIX JAHHBIX B HATJIATHOE MPEACTABICHUS Ha3bIBACTCH ...

- BU3yaJIM3alueH JaHHbIX

- AHAJIU30M JIaHHBIX

- KOPPEKTUPOBKOU JAHHBIX

- pa3METKOM JaHHBIX
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2. Vcnonp30oBaHWE HMHTEPAKTHBHBIX ~HWHCTPYMEHTOB  BH3YalIM3allUd  MO3BOJSIOT
MOJIb30BATEIO: ...

- IPOBOJIUTH aHAJIN3 JJAHHBIX B PEXKHMME PEaTbHOTO BPEMEHU

- BEIOMpATH OIpe/ieIeHHbIe KaTETOPUH WM NIEPUOJIbI BPEMEHU

- ITHOPUPOBATh CKPBITHIE B3aUMOCBSI3M U ATTEPHBI MEX/y JTaHHBIMH

- I3MEHSATH NapaMeTPhbl BU3YyaIU3aluu

3. OcHoBHBIE BO3MOXKHOCTH R: ...

- BO BpeMs paboThl ¢ R Bce MoIp30BaTebCKUe JAHHBIE XPAHITCS B TAMATH IIPOTPAMMBI

- MO’KHO 3aITyCTUTh IOCIIE0BATEILHOCTh KOMaH U3 (haityia-MCTOUHUKA

- COJICPKUT Pa3IMYHbIC TUIIBI JAHHBIX: BEKTOPHI, MATPHUIIbI, OJOKH JAHHBIX M CITUCKH

- 6a30BbIe (PYHKIIMH HE OCTYIHBI 110 YMOJTYAHUIO, a 3arpy>KaloTCs BO BpeMs paOOThI

4. JluHMY, ¢ COETUHSIONINE BEPIINHBI Tpada IBYCTOPOHHEH CBSI3bI0, HA3BIBAIOTCH ...

- y3J1aMu

- Iyramu

- peOpamu

- Mepapxuei

S. Bepx 1 HU3 1OBEPUTEIILHOIO HHTEPBAJIa HAa3bIBACTCH ...

- interval endpoints

- bagging

- confidence level

- bootstrap aggregating

7.3.2. [lpomexyTouyHasi aTTecTanus
[MpomexyTounas artecranus oOydammuxcs B Qopme 3auéra OCYIIECTBISETCS IO

pe3yJbTaTaM BBITIOJHEHUSI BCEX BHJOB yueOHOH paboThl, MIPEayCMOTPEHHBIX yUE€OHBIM IUIAHOM IO
JaHHOW JUCIUIUTUHE, TPH 3TOM YUYHUTHIBAIOTCS PE3YJIbTaThl TEKYIEro KOHTPOJS yCIIEBAEMOCTH B
TEYEHUE ceMecTpa. 3au€T NpoBOIUTCI B (OpME HUTOrOBOTO TECTUPOBAHUS B CHUCTEME
IMCTAHIIMOHHOTO OO0y4YeHHMs YHHBepcuTera. [lo HTOramM NpPOMEXYTOYHOW aTTecTaluud IO
JTMCLUIUINHE BBICTABIISETCS OILICHKA «3aUTEHO» WM «HE 3a4TEHO».

[TpuMepbl TECTOBBIX 3allaHUIl MTOTOBOTO TECTUPOBAHUS (OLCHMBAEMble KOMIETEHIIUH —
OIIK-2).
1. Jnist HaXOXKACHUS TOBEPUTEIHLHOIO HHTEPBAJIa BHI3bIBACTCS (DYHKIIHUA ...
- boot (data, statistic, R, ...)
- has_effect (data, statistic, R, ...)
- np.quantile (values b, data, statistic)
- boot.ci(bootobject, conf, type)
2. OCOOEHHOCTH TETJIOBBIX KapT BU3yaTU3aIMH TEKCTA:
- BU3YQJIM3UPYIOT YaCTOTY MOSIBIICHUS CJIOB WK (pa3 B TEKCTE
- IpeaCTaBIsieT co00i rpaduueckoe 0TOOpaKEHUE YUCIIOBBIX JaHHBIX
- B TETJIOBOM KapTe LIBET UCIOJIb3YEeTCs Uil 0003HAYCHUS 3HAUCHUI
- TEIUIOBBIE KapThl MOJIE3HBI IPU PACCMOTPEHUH MAJIOro KOJMYECTBa 3HAUYCHUN

3. AOCTpaKkTHas CTPYKTypa JaHHBIX, COCTOSIIAs U3 BEPIIUH U pedep, Ha3bIBaeTCA ...

- [BBeauTe OTBET]

4. Bun nmoBepurenbHOr0 WHTEpBalia, KOTOPBIM CYHMTAETCS OT IIEHTpa pachpeieiieHus,
HA3BIBACTCH ...

- HOPMaJIbHBIM
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- HCHTPAIBHBIM
- IPOLICHTHJIBHBIM

- CPEIUHHBIM

5. OnuH U3 crmoco0O0B OIEHKH BEIOOPOYHOTO paclpe/ieieHusl CTATUCTUKU, KOTOPBIM COCTOUT B
TOM, 4TOOBI BEIHUMATh JIONOJHUTEIBHBIC BHIOOPKU C BO3BPATOM M3 CaMOil BHIOOPKH U TIOBTOPHO
BBIYHCIISITh CTATHCTHKY WM MOJIEITB JUIsl KQXKJOH MTOBTOPHOM BHIOOPKH, HA3bIBACTCA ...

- OyTcTpan

- perpeccust

- BapHabeIbHOCTh

- KOppeJsius
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