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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma nucuuruinabl (Moayiist) «Busyanuszanusy coctaBieHa B COOTBETCTBUH
¢ (emepabHBIM TOCYIAapCTBEHHBIM O00Opa30BaTEIbHBIM CTAHIAPTOM BBICHIET0 00pa3oBaHUS —
OakanmaBpuat mno cneuuanbHocTd 02.03.01 MaTtemaTka M KOMITBIOTEPHBIE HAyKH, HPOQHIIb
Pa3paboTrka, yTBepkIeHHBIN mnpukazoM MUHHCTEpCTBA HAYKH U BBICIIEr0 00pazoBaHUs
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 roxa.

Uzyuenne pgucummiuHbel (Momynsi) «Busyanuzauus» BaxHo s 3¢ GEKTHUBHOTO
NPECTaBICHUS CIOKHBIX JAHHBIX B HAIJIITHOW M TIOHATHOW (opMme, YTO OOJIeryaeT MpUHSITHE
000CHOBaHHBIX pelieHuid. Kpome Toro, HaBbIKM BU3YaJIU3alMH MTO3BOJISIOT BBISBISTH CKPBITHIC
3aKOHOMEPHOCTH U TEHCHIIUHU, IIOBBIIIAsI KAUECTBO AaHAJUTUKU U KOMMYHHUKALIUU B KOMaHJIE.

MecTto 1ucUIIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
PazpaboTka M BXOIMUT B BapuaTUBHYIO uyacTb bioka 1, ¢dopmupyemyro ydyaCTHHKaMu
00pa3oBaTebHBIX OTHOIICHUH.

JucnumimHa (MOayIb) sIBJIs€TCSl BBIOOPHOM M JOCTYIHA /sl U3y4yeHus Ha 3 uim 4 Kypce
B 6, 7 mim 8 ceMecTpax Ha BBIOOD.

Heap u3ydeHusi TMCHUNIIMHBI (MOayJsi): GOpMUPOBaHHE HABBIKOB cOOpa, aHanM3a U
WHTEPIPETAIIMA JAHHBIX I ONTUMHU3AIHUMA TPOAYKTOBBIX PCIICHUH W TIOBBIIICHHUS WX
3(PEKTUBHOCTH HA PHIHKE.

3agauu u3ydeHusi TMCHUINIHHBI (MOILYJIS):

— u3y4uTh (yHIAMEHTAIBHBIC MPUHIUIBI U TEOPUU BU3YAIM3AIMH JAHHBIX, BKIIIOYAs
MaTEeMATHYECKUE OCHOBBI BOCHPHSITHS, IIKAJIBI W3MEPSHHWH W METOJbI IPEACTABICHUS
MHOTOMEPHBIX JaHHBIX;

— OCBOUTH COBPEMEHHBbIE HHCTPYMEHTHI U S3BIKU MPOTPAMMHPOBAHUS IJI MOCTPOCHUS
WHTEPAKTHBHBIX U CTATHUCCKUX BU3YATN3AIIHA;

— Ppa3BUTh YMEHUS MPUMEHATH BU3YAIH3AIMIO B PEIICHUN MPAKTUICCKUX 3a/1a4 aHAIN3a
JTAHHBIX, BKIOYas oOpaboOTKy OOnbIIUX O0BEMOB HH(POpPMAIMU U BBISBICHHUE IMAaTTEPHOB C
WCIIOJIb30BAaHUEM aJITOPUTMOB KJIACTEPU3ALUU U CTATUCTUYECKOTO MOJCIIUPOBAHNS;

— HAYYHTh OICHUBATh KAYECTBO BU3YAIM3AIMA W AJalTHPOBATh WX IS Pa3IAIHBIX
ayIUTOPUHN, HHTETPUPYS STH HABBIKM C METOJAMH KOMITBIOTEPHBIX HAyK JJIsl aBTOMATU3allUU U
ONTUMHU3ALMH [TPOLIECCOB.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JIKEeH

3Hamp:

— OCHOBHBIC KOHIIETIIIUH TEOPHUH BOCIIPUATHUS BU3YAITBHON HH(OPMAIIHH,

— KJIIOYeBBIC TPHUHIUIBI U QpeiiMBopku co3nanus Busyanmsanuii (IBCS, Hichert,
DataViz Canvas);

— THIOBBIE BHUJBI BU3yalu3alldii M OOJIACTH WX NpPUMEHEHUs (HalpuMmep, AUarpaMMel,
rpaduku, kapTel, nHGOTrpapuKa;

— 0a30BbI€ AJIEMEHTHI In3aiiHa HTHPOPMAIIMOHHBIX MaHesel (JambopA0B) U MPUHITUIIBI UX
MIPOSKTHPOBAHHSI,;

— METOABl  B3aMMOJCUCTBHS C  3aKa3YMKaMU/CTEUKXOJAepaMH TIPH  CO3JIaHHUH
AHATUTUYECKUX MPOTYKTOB;

ymembw:

— (¢opMynupoBaTh TPeOOBAHHUS M TEXHHYCCKHE 33J[aHUS K BHU3YaIM3alMsIM HAa OCHOBE
Ou3Hec-3a/1ay;

— TPUMEHATh BU3YAIM3AIMIO JAHHBIX JUIS TOMJEPKKH TMPUHATHS PEIICHUH WIH
MIPEIOCTABICHUSI PEKOMEHIAIHI;
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— HHTETPUPOBATHh TpaUUECKUE INEMEHTHI U3 Pa3IUYHBIX MPOrpaMM B MPE3CHTAIMH H
OTYETHI;

— TPUMEHATh KOTHUTHBHBIC W JAU3AHH-TIPUHIUOBI [ CO3JaHUS MOHATHBIX U
3¢ (PeKTUBHBIX BU3YaJbHBIX PEICTABICHUN;

— TIPE3CHTOBATh BU3YyaJIU3aIlMH C HCIIOJIb30BaHKEeM cToputesinara (data storytelling) s
yOeauTeIbHON KOMMYHUKALIUY PE3YIbTATOB aHAIN3A,

— paboraTh € COBPEMEHHBIMU MHCTPYMEHTaMHM BH3yanu3auuu u Bl-ananutuxu
(DataLens, Datawrapper u np.);

enademp:

— paboToil ¢ OCHOBHBIMH KOHILIETIIIUSMH TEOPHH BOCIPHUATHUS BU3yaIbHON HH(pOpMAUU
JUTst co3aaHus 2 PEKTUBHBIX MPEICTABICHUN JaHHbBIX;

— TPUMEHEHHEM KJTIOUEBBIX IPUHIMIIOB U (PpeiMBOpKOB co3aanus Busyam3aiuii (IBCS,
Hichert, DataViz Canvas) B aHAJIUTHYECKOU MTPAKTUKE;

— BpIOOpa U HCHOJB30BAaHUS MOAXOIALIMX HMHCTPYMEHTOB Busyanuzauuu (BI-
WHCTPYMEHTOB) /JIsl PELIECHUS aHATMTUYECKHX 3a/1a4;

— TMepeBoIoM Ou3Hec-mpoljeM M AaHATMTHYECKUX 3a/Ja4 B HArJSAHBIE W TOHATHBIC
BU3YaJlbHbBIC TIPECTABICHUS JaHHbIX;

— TMpUMEHEHUEM KOTHUTHBHBIX U JAU3aMH-NPUHIUIIOB MPU CO3/IaHUU UH(DOPMALIMOHHBIX
naxesel (1amoop0B) U OTYETOB;

— (opMUPOBAHHEM TEXHUYECKHUX 3aJaHUNA M TpeOOBaHUH K pa3paOoTKe BU3yaIu3aluil
JUTSL KOJUIET WIIK TIOJIPSITYUKOB,;

— TMpe3eHTalued aHAIWTUYEeCKHX JaHHBIX W BU3YyalM3allMid C HCIHOJIb30BAHUEM
CTOPUTEIIMHTA JJI apTyMEHTalUN PEKOMEHJAIHi;

— B3aMMOJICHCTBHEM C 3aKa34MKAMU/CTEHKXOJIIepaMH JJIsl IOHUMAaHUs TOTpeOHOCTEH 1
1eNel BU3yanu3aluu.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHOM paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuaukartop Ilepeyenpb MIAHNMPYEMBIX
KOMIIETeHLIMH KOMIIETeHLIMH pe3yJabTaTOB 00y4eHMsI 110
JUcHMIIMHE (MOTYJIIO)

YK-2. CrniocoOeH onpenensirts YK-2.1. 3HaeT AeUCTBYIOIINE TIPaBOBbIE HOPMBI,
KpYT 3a[a4 B paMKax peryaupymouye AeaTeIbHOCTD B
[IOCTaBJICHHOH LIENH U 001acTH peleHus 3a1ad, OCHOBHbIE
BBIOMpPATh ONTUMANILHBIE METOABI ¥ IOAXObI K ONPEACTICHUIO
CIIOCOOBI MX PELICHHUS, Kpyra 3agay
WCXOS U3 YK-2.2. YMeeT onpenenars Kpyr 3a1ad B
JEUCTBYIOIUX paMKax IMOCTaBJICHHOH 1M, BHIOMPATh
MPaBOBBIX HOPM, ONTUMAaJIbHBIE CIOCOOBI PEIIeHHs 3a/ad,
HUMEIOIUXCS PECYPCOB U YUUTBHIBAsI UIMEIOIINECS PECYPCHI U
OTpaHUYCHUI OIPAHUYEHUS

YK-2.3. NmeeT npakTUUeCKUN OTIBIT
MPUMEHEHUS 3HaHUH O MTPaBOBBIX
HOPMax M PeCypcax B peajbHbIX
CUTYyalusx, pa3paboTKy U peanu3aun
PELLIECHHI B COOTBETCTBHUHU C
YCTAHOBJICHHBIMU OIPaHUYECHUSIMU

YK-9. CriocobeH nmpuHUMaTh YK-9.1. 3HaeT OCHOBHBIE IKOHOMHYECKHE
000CHOBaHHbIE TEOPHH U MPUHLHUIIBI; HOPMATUBHBIC U
SKOHOMHYECKHE MPaBOBBIE AKTHI, PETYIUPYIOIIUE
pelIeHns B pa3IMyHbIX HSKOHOMUYECKYIO JIESITETbHOCTh
obnactax YK-9.2. YMeeT aHanu3upoBaTh SKOHOMUYECKYIO
KHU3HEESITETBHOCTH WHPOPMAITUIO U JTaHHbIE;

pa3pabaTeiBaTh 1 0OOCHOBHIBATH
HSKOHOMUYECKHE CTPATETUH U PELICHUs
YK-9.3. Hmeet npakTHUECKHIA OTIBIT B
MPUMEHEHUN SKOHOMHYECKHUX 3HAaHUH B
peaibHbIX CUTYaLUsIX ¥ IPOEKTax
OIIK-7. Crnioco0OeH ncnonbp30BaTh OIIK-7.1. 3HaeT 6a30Bble SKOHOMUYECKHE
OCHOBBI 9KOHOMHYECKUX MOHSATHSI, OCHOBaHHbBIE HAa IPUMEHEHUH
3HaHUH B Pa3IHYHBIX MaTeMaTHYECKOTO aHaJN3a
cdepax OIIK-7.2. YMeeT Uenop30BaTh 3KOHOMUYECKUE
KHU3HEESITEITBHOCTH 3HAHUS JJ1s1 ONTHUMU3ALNH U PEILICHUS
3aja4 Mpoh)eCCUOHATBHON
JeSITeTbHOCTH
OIIK-7.3. NmeeT npakTH4ecKuil OTBIT B
MPUMEHEHUH SKOHOMHYECKHUX 3HAHUH B
npodeccHoHANBHON 00JIacTH
OIIK-8. Crnioco0OeH ncnonbp30BaTh OIIK-8.1. 3HaeT OCHOBHBIE IIPABOBBIE MOHATHS U
OCHOBBI NTPaBOBBIX 00J1aCTH UX UCIIOJIb30BaHMS
3HAHUU B Pa3TNIHBIX OIIK-8.2. ‘YMeeT uCIosib30BaTh MPABOBBIE 3HAHUS
cepax B PO eCCHOHALHON JIEATETLHOCTH
KHU3HEESTEIbHOCTH
OIIK-8.3. NmeeT nmpakTHYECKUN OTIBIT

MPUMEHEHUS MPABOBBIX 3HAHUI B
mpoeCcCHOHAIBHON 00J1aCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMKocTh, akageMu4ecKue Yachl
n Ounas ghopma
KonTakTHas pabdora
HanmenoBanue
pa3jaena IMCUUNIUHBI = = TvK v
(Moxyas) = 2 E CamocTosiTe | (TeKywuii KOHTPOJIb
= = 2 KonTpoan JIbHasI ycneBaeMocTH)
g = =3 pabdora
= o 2
O s
=
1 OcHOBa BH3yaJILHOT'O 6 6 4 20 IMoaroroBka
BOCTIPHATHS U AU3aHH- CeMHHapYy,
CHCTEM JloMalliHue 3aaHus
2 WNucTpyMeHTH 1 6 6 4 21 [MoaroroBka
METO/TBI ceMuHapy,
Jlomarnnue 3a1aHus
3 CTOpUTEITUHT U 6 6 4 21 [Moarororka k
KOMMYHHKAIIHS ceMuHapy,
Jlomaraue 3aganus,
KontponbHas pabota
4 [IpaxTika 6 6 4 21 [MoaroroBka
B3aMIMOJCHCTBHA U ceMuHapy,
MOCTPOCHUS JloMaminue 3a1anus
5 [IponBUHYTHIE TEXHUKH 6 6 4 2 21 [ToaroroBka k
U KEHChl CEMHHApY,
Jomamraue 3ananus,
IIpomexxyTouHas
3aIUTa MPOEKTa
3auem c oyenkou 4 [IpoekT
Hmozo: | 30 30 20 6 104
O6vem oucyuniunst (Mo0y/is) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)
4. Copepxanue TMCUUILTHHBI (MOXYJIA)
Nen/m | HaummeHoBaHMe pasjaena Coaepxanue JMCHUIVINHBI (MOAYJISA) 10 TeMaM
JAMCUHMIJIMHBI (MOYJIs1)
1 OcHoOBa BH3yaJIbHOTO Pouns BU3yanuzaiuu B IpolyKTOBOH aHAIMTHKE: OT JAHHBIX K PEIICHHIO.

BOCIIPUSATHS U TA3aiH-
CUCTEM

I'myGokast Teopust BOCIPHSITHS: KaK TyMaeT 3puTelh. KOrTHUTUBHBIN
JIM3aiiH: MUHUMH3a1Us ITyMa U MAKCUMU3allUs CMbICIIa

2 MHCTpyMEHTBI 1 METOIBI WHucTpymenTsl Bl-aHannTuky: BO3MOKHOCTH U orpaHuueHus. @perMBOpKH
Jutst moctpoenus Busyanusaiuii: IBCS, Hichert, DataViz Canvas.
[IpoexTrpoBaHNE aHATMTUIESCKUX AAIO0OPAOB
3 CropuTenauHr u Data storytelling: cTpykTypa, HappaTuB, BU3yaJIbHbIE aKIIEHTHI.
KOMMYHHUKAIHS Busyanusanmst 11t pa3HbIX ayAUTOPHN: KaK aJalTHPOBATh MECCEIIK
4 [paktuka B3aumonelicteus | @opmanuzaius GHM3HeC-TPOOJIEMBI: KaK M3 3arpoca caeiarh
Y TIOCTPOEHUS Bu3yanu3anuio. [IporotunupoBanue n wireframing BU3yalin3anui.
Banupanus u rectupoBaHie BU3YaIH3alui
5 IIponBUHYTBIE TEXHUKH U WHTepakTHBHBIE BU3YyaIH3allH 1 TIOJIB30BATENbCKUH crieHapuid. OmmoKy B

Kelchl

BU3YyAJIN3alMN: MAaHUIYJSAINH, HCKQKCHNS, HeOTHYHBIE TPadUKH
[IpoexkTrpoBaHne cucTeM BU3yaan3allK: OT OTYETA K IKOCHCTEME. 3aluTa
MIPOEKTa
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5. YueOHO-MeTOaHYECKOE O0ecIIeUeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTY K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MPeIeIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnasa tumepamypa:

1. Mactuukwuii, C. O. CTaTuCTUYECKH aHAIU3 ¥ BU3yalu3alus JaHHBIX ¢ MOMOIIbIO R :
npakTuaeckoe pykoBojacteo / C. 3. Mactunkwuii, B. K. lllutukos. - 2-¢ u3a. - Mocksa : JIMK
ITpecc, 2023. - 497 c. - ISBN 978-5-89818-601-2. - Tekcr : smektponHbii. - URL:
https://znanium.com/catalog/product/2108480.

2. Kycneiika, /|. Busyanuszanus naHHbIX IpW MOMOIIM aambopaoB u otdetoB B Excel :
npakTuaeckoe nocodue / JI. Kycneiika ; mep. ¢ anr. A. FO. 'mabko. - Mocksa : JIMK Ilpecc, 2022.
- 338 ¢. - ISBN 978-5-97060-966-8. - Tekcr : osuekrponnbni. - URL:
https://znanium.ru/catalog/product/2155904.

3. Kabakos, P. R B neficTBun. AHanu3 u BU3yalu3alus JaHHBIX Ha s3bIKe R : mpakTHueckoe
pykoBoxctBo / P. Kabakos ; mep. ¢ anrin. I1. A. BonkoBo#. - 2-e¢ u3n. - Mocksa : JIMK Ilpecc,
2023. - 590 c. - ISBN 978-5-89818-347-9. - Tekcr : oanekrponnbid. - URL:
https://znanium.ru/catalog/product/2102634.

4. Tmnbko, A. 10. Ananmu3 u Busyanuzauus naHHbiXx B Yandex Datalens. [TogpoGHoe
PYKOBOJCTBO: OT HOBHYKA JI0 dKCIEpTa : MpakTuueckoe pykoBoacTBo / A. 0. I'mabKo. - MockBa
: IMK Tlpecc, 2023. - 358 c. - ISBN 978-5-93700-171-9. - Tekcr : snextponssii. - URL:
https://znanium.ru/catalog/product/2155919.

Hononnumenvnan r1umepamypa:

1. Yepusimena, A. M. YmpasieHue npoAyKTOBOM MOJIUTHUKOMN : Y4€OHUK U IPAKTUKYM JJIs
By30B / A. M. UepnsbimeBa, T. H. SIky6oBa. — Mocksa : U3narensctBo FOpaiit, 2025. — 182 c.
— (Bseicmiee oOpaszoBanme). — ISBN 978-5-534-16620-0. — Tekct : aneKTpOHHBIA //
OopazoBarenpHas miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/561067.

2. YepusieBa, A. M. YmpasieHre IPOAYKTOM : Y4€OHUK U IPAKTUKYM IS By30B / A. M.
Yepusimena, T. H. SIky6oBa. — Mocksa : U3narensctBo IOpaiit, 2025. — 368 ¢. — (Briciiee
obpazoBanmue). — ISBN 978-5-534-16619-4. — Texct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/560140.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEMCTBYIOIINM MTPOTHBOITOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, IPeayCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomMerienust, KOTOpPBIE PEICTABIISAIOT CO00 yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUIA, 3aHATHH CEMHHApPCKOTO (MIPAKTHYECKOTO) THIA, TPYIIOBBIX |
WH/IMBUIYAJIbHBIX KOHCYJIBTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTalllH, a TAaKKe
MIOMEIICHUS IS CAMOCTOSATEIBHON paObOThl M TOMEIICHUS ISl XPaHEHHS U MPO(UITAKTHIECCKOTO
oOciyxuBaHusi yaeOHOTrO 00opynoBanus. [lomenieHrs yKOMITJIEKTOBAHBI CHEITMATN3UPOBAHHON
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https://znanium.com/catalog/product/2108480
https://znanium.ru/catalog/product/2155904
https://znanium.ru/catalog/product/2102634
https://znanium.ru/catalog/product/2155919
https://urait.ru/bcode/561067
https://urait.ru/bcode/560140

MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yueHue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILCHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUIsL MCTIONb30BaHMsI MHBAJIUJAMH M JIMLIAMU C OTPAHUYEHHBIMM BO3MOYKHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHHEeM  JIOCTyla B 3JIEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  Cpely
YHuBepcurera.

OOyyaromMMcsl IPENOCTaBIAETCA JOCTYN (B TOM 4YHMCIE YIAlIEHHBI) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusl, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | basza manneix g I T-crienuaancTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekiums nudpoBbix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIN HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLIMOHHBIE CIPABOYHBIE CUCTEMBI:

HaunmenoBanue 110 ITpousBoacTBo JluneH3nonHoe / cBOOOIHO
pacmpocTpansieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuiensmnonnoe
BpaysepsI:
Slapexc.bpaysep OTEYECTBEHHOE | CBOOOJHO PacIpOCTpPaHsIeMOe
Google Chrome 3apyOeKHOe CBODOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUIOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
IporpamMmHoe oGecnieveHue 15l IVIAHMPOBAHHUS M YYeTAa BPEMEHM:
Toggle app | 3apy6exHoe | cBOGOIHO pacpocTpaHseMoe
CucTeMBbl YHPaBJIeHHsI POEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensmonHoe
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Cucrtembl ynpapjeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHOe
Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | sapyGesxuoe | nuuensHonHOE
CripaBo4YHO-NIPaBOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIPaBOBast OTCUECTBEHHOE | JIMIICH3UOHHOE
cucTemMa

CpencTBa aHTUBHPYCHOIH 3a1IIHTHI:

Kaspersky Endpoint Security amst 6usneca OTEUYECTBCHHOE | JIMIIEH3UOHHOE

Cranpmapraeiii Russian Edition
Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOIHO pacIpoOCTpaHsIeMOe
Anaconda 3apyOexKHOE CBOOOIHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeToanueckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B mpouecce usydenus aucuumiauHsl (Monyis) «Busyanmsanus» B paMKax TEKYIIETo
KOHTPOJISI YCTIEBAEMOCTH MCIOJIb3YIOTCS TaKUE BHJIbI yueOHOW paboThl, KaK JIEKIIUH, CEMUHAPBI,
KOHCYJIbTAllUM, KOHTPOJbHbIE palOOThl, JOMAIIHUE 3aJaHMsl, a TaKXKe pa3jIMyHble BHJIbI
CaMOCTOSITENIbHOW paboThl 00ydaroluXcs MO 3aJaHHI0 IPENOAABATENs, HAIpPaBICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpeIUIeHHMe  MPaKTHYECKUX
poecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNUE UHULIUATHB.

Jlexyus — cuUCTeMaTHYecKoe, IMOCJIEI0BATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernoiaBaTeseM yaeOHOTO MaTepraa, Kak paBuiio, TEOPETHIECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAYeTCsi BECTH KOHCHEKT JIEKLHUi: KpPaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HWICH, BHIBOJBI M OOOOIICHHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aTh €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAaKTUIECKOTO) 3aHSTHSI.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTUBHas paboTa CTYAE€HTa Ha CEMUHape,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTeNsl M YIaCTHE B AUCKYCCHH.

JUist yCcHemHoro y4acTusi B CEMUHape CTy/IeHTaM PEKOMEHAYETCsl 3apaHee 03HAKOMUTHCS C
TeMON OOCYXXAEHUs, IPOYNUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIIYIIaTh M BOBJIEKATHCS B TUCKYCCHIO, BEICKA3bIBasi CBOM MHEHHS U apTYMEHTHPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJNABATENS CTOUT OBITH YBEPEHHBIM, YETKHM U JIOTUYHBIM,
OTMPAsiCh HAa U3y4YEHHBII MaTepHrai. Takke IMoJIe3HO MOIEPKUBATH TUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUSI.
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Koucynomayuu — CTpyKTYypUpOBaHHBIE BCTpEYM, Ha KOTOPBIX IMpernojaBaTeln
IPEOCTABIISAIOT MHIUBUAYATBHYIO WIN TPYNIOBYIO MOMOIIb B OCBOCHUU Y4eOHOTO Marepuaia,
00CYyXJIEHUHU BOIIPOCOB U PEIICHUH MTPOOJIeM, BO3HUKAIOIIUX B Mpoliecce 00yueHus.

KoHcynpTanuu MOryT BKJIIOYaTh pa3bsiCHEHUE CIOKHBIX TEM, IOATOTOBKY K SK3aMEHAM U
MOMOIIb B BBIIIOJIHEHUU IPOEKTHBIX PadOT, YTO cocoOCTBYET GoJiee riy00KOMYy MOHMMAHUIO
IIpeIMeTa U YIY4IIEHUIO aKaJJIEMUUECKON yCIIEBAEMOCTH.

Homawnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHHs. PekoMmeHiyercs pa3ouBaTh 3aJaHus Ha 3TaIbl, YTOOBI
n30exaTh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, i 0oJiee rTyOOKOro MOHMMAaHUS TEMBI.

Ilpoexm — uccienoBarenbckas padboTa 1Mo Kypcy U Mpe3eHTAIHs pe3yIbTaToB.

J1Jis1 yCHENIHOM MOATOTOBKY K IPOCKTY PEKOMEHJIYETCs: YSTKO ONPEIEIIUTD 1SN U 3a1a49H
MIPOEKTAa; COCTABHUTH TUTAH PabOTHI, pa30MB MPOEKT HA 3TaIlbl C YKa3aHUEM CPOKOB BBITOJIHEHUS
KaXJIOTO U3 HUX; UCIIOJIb30BaTh Pa3HOOOpa3HbIC HCTOUHUKU MH(OPMAIM U HMHCTPYMEHTBI JIJIs
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCUTH KOPPEKTUBHI B TUIAH, €CITH ITO
HEe00X0aUMO.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlE€HHAs Ha YINIYOJEHHOE
U3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB yU4COHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCITEKTaMH JICKIIHi (00paboTKa TEKCTa), TOBTOPHOE H3yUCHHE YICOHBIX MAaTEPHAIIOB, TIIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOTHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00yYeHHS IO TUCHHUIIHHE (MOAYJIIO)

Kpurepun nosiyyeHusi ypoBHA ¥ OLleHHBAHUS c(DOPMUPOBAHHOCTH KOMIIETEHLUH 10
AUCHHUILINHE (MOoAy/I0) «Busyanuzanus»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AUCHUIUIMHE (MOZYJIO) OCYLIECTBISIETCS B (opme
3auema ¢ OWEHKOU, TIPU HTOM TPOBOJUTCA OLIEHKA KOMIETEHLUH, CHOPMUPOBAHHBIX I10
JTUCIUIINHE.

Jlnst olleHWBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHON AaTTecTaluu
UCTIONB3YETCS IeCATUOAIUTbHAS IIKala OLEHUBAHUS, KOTOPask COOTHOCHUTCS C TPaTUIIMOHHON
nATUOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oMm:

Jecarubannbuas IlarubamnbHas OO0mas xapakTepucTHKA pe3yJibTaTa
OuneHka 3a 3auer
OIleHKAa OlLIEHKA 00yuYeHusl Mo TUCHUILUTHHE (MOIYJIIO)
10 OTanaHO 3auTeHo CTyneHT TOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIHIHO 3a4TeHo W3IIOKEHHBIMU B pabodell mporpamme, H
8 OTIM4EO 3auTeHo rry0oko  ocmbicisgeT auctumuiuHy.  OH

CaMOCTOSITEITHLHO i JIOTHYECKU
MOCIIEI0OBATEIIEHO OTBEUYACT HAa BCE BOMPOCHI,
akKIIGHTUpYS BHUMaHMEe Ha  HauOoiee
Ba)KHOM. VYwMmeer aHAJIM3UPOBATH,
CpaBHHBATH, KIacCU(pUITUPOBATH, 000011aTh,
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

KOHKPETH3UPOBaTh W CUCTEMAaTHU3HPOBATH
W3yUYCHHBIH MaTepuall, BbIICISISI KITIOYCBEIC
MOMEHTHI W YCTaHaBIIMBas IMPUYUHHO-
CJICNICTBEHHBIE CBs3U. YeTKo (GopMyaupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThI aHaJIN30B u JIPYTUX
HCCIICIOBAHNIN, a TaKXKe PEIIaeT CIOKHBIC
3amaun. CTyIEeHT XOpOIIO 3HAKOM C
METOJaMH HCCIEAOBAHMS, HEOOXOIUMBIMU
JUTS. TIPAKTUYECKOW JICATEIBHOCTH, U yMEET
CBSI3BIBATH TEOPETUUCCKUC ACIIEKTHI
JTUCIUTUTAHBL  (MOIIyJIsI) C TPAKTHYECKUMHU
3a/1a4aMH.

Xopomo

3auTeHo

Xopowo

3auTeHo

Crynent oOnajgaeT 3HAHUSIMUA IIpeaMeTa
MOYTH B TIOJHOM oObeMe pabouei
HPOTPaMMBI U CAMOCTOSITEIIEHO, JIOTHYECKH
MOCJIEeJOBAaTeIHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKICHTHPYSI BHUMaHHE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHaAJTM3UPOBATH, CpaBHHBATB,
KJIACCU(HUIPOBATD, 0000maTh,
KOHKPETH3UPOBATh M CUCTEMaTH3HPOBAThH
U3Y4YEHHBIH  MaTepuaji, BBIACIAS  €ro
KIIIOUYEBbIC ACIICKThI u yCTaHaBJIMBast
MIPUYINHHO-CJICACTBCHHBIC CBsA3U.
dopmynupyeT CBOM OTBETHI, YBEPEHHO
HHTEPIIPETUPYET PE3YyIbTAaThl AHAIU30B U
JOPYTHX HCCIEIOBaHUI, a TaKkkKe pelaer
CJIO)KHBIE CHTYyallMOHHbIe 3a1a4n. CTyIeHT
XOPOIIO 3HAKOM c METOaMHU
UCCIIEZIOBaHUS,  HEOOXOOUMBIMH IS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMECT
CBSI3BIBATH  TEOPETHUUECKHE ACIICKTHI
npeaMeTa ¢ IPaKTHIECKMMU 3aJa4aMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJITIO), HO HCTIBITHIBAET
TPYZHOCTH IIPU CaMOCTOSITEIBHBIX OTBETAX
W WCIIOJIB3yeT HeTOYHBIE (hOpMYJIUPOBKHU. B
XO0l€ OTBETOB OH JOIYyCKaeT OLIMOKH,
Kacarouuecst cyTd BompocoB. CTyAeHT
CIOCOOEH pemraTh TOJNBKO CaMble MPOCTHIC
3aJjauyd M BJaJeeT JHIIb MHUHUMAaJIbHBIM
HaOOpPOM METOJIOB HCCIIEIOBAHUSI.

He cnaun

He 3aureno

He cnan

He 3auteno

He cnan

He 3auteno

CTymeHT He OBIazel 00s13aTeIbHBIM
MUHUMYMOM 3HAaHUM MO NpeaMeTy U He
MOXET OTBETUTHb Ha BOMPOCHI, JAXE ECIU
MPENOoIaBaTeNb 3aMacT IOTOJHUTEIHHBIC
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)

HaBOJISIIIINE BOTIPOCHI.

Juctunnuna (Moaynb) «Busyanuzaiusy olleHUBaeTcs CiaeayoIIM 00pa3oM:

AKTHBHOCTB Bec |KonunyecTBo Onucanue
Homarmnaue 3amanus | 20% 13 HaGop 3ama4 mo TeMaM Hezenu
AynuropHas padora | 15% 15 AxtuBHasg paboTa CTyJIeHTa HA CEMHHApPE
Konrtponbras padotsr| 15% 2 [Mucermennas pabota ¢ HabopoMm 3aad, KOTOPBIE HYKHO

PEInTh 32 OTPaHUIEHHOE BPEMSI

[MpomesxyTouHas 20% 1 IToaroToBKa K HTOrOBO MPE3CHTALUN IIPOCKTa
3aIUTa TPOCKTA

3a4er c OICHKOM 30% 1 3amMra UTOroBOTO MPOEKTA

®opmyJia pacyéra MTOrOBOH OLEHKHM MO AMCHMILIMHE (MOay.0) «Busyammzanmsi»:
«0,2 x cpennee 3a nomanraue 3amaanus + 0,15 x aynuropras padora+ 0,15 X koHTpOIBEHYO PabOTyY
+ 0,2 X cpeHee 3a MPOMEKYTOUHYIO 3alTUTy IpoekTa + 0,3 X 3a4eT ¢ OIEHKOM».

Texymmii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIIHHE (MOAYJII0)
IIpuMepHbIe JOMALIHHE 3aJaHUS

Jlomamnee 3aganue 1

1. IIpoananu3upyiite npuHuun I emranpTa "moxoxecTs" Ha npumMepe rpaduka ¢ JaHHbIMU
0 Tpojaxkax MpoaykToB (creHepupyite 100 Touek JaHHBIX ¢ HOPMAJIBHBIM PacCIpeIeSICHUEM).
Cozpaiite Buzyanuszanuio B Python, MunuMuzupys mym (yoepure JIMIIHUE CETKH), U OOBSICHUTE,
KaK 3TO yJTYYIIaeT BOCTIPUSITHE TPEHIOB.

2. Ucnone3ys ¢dpeitmBopk IBCS, cnpoextupyiite namb6opn B Excel mis ananuza KPI
MpoJyKTa (HampuMep, METPUKH: JO0XO0J], KOHBepcus, retention). OmUIIMTE BO3MOXHOCTH U
orpanndenus Bl-uncrpymenron (Hanpumep, Tableau) ans takoro gamoop/a, paccuuTaB CpeJHHE
3HaueHUus ¢ PopMyIamH.

3. IlpuMeHUTEe KOTHUTUBHBIA JU3aiH 17 BU3yadU3alMM JQHHBIX O I0JIb30BATEIbCKOM
NOBEIEHNHU (CUMYIUpPYHTE naHHbIe ¢ rymoM). B Matplotlib nmoctpoiite rpaduk, MakcuMusupys
CMBICJI Uepe3 LBETOBYIO IIKATY (MCIOIb3yHTe KOJIUYECTBEHHBIE METO/IbI JIIsl BEIOOpA MaIUTPHI HA
OCHOBE KOHTPACTa).

4. CpaBaure ¢peiimBopkn Hichert m DataViz Canvas Ha mnpumepe BU3yaIH3alUu
BpEMEHHOTO psija (maHHble 0 Tpaduke caita 3a mecsi). Co3naiite acku3 B Excel u oObsicHuTe,
KaK OHM TOMOTAIOT B MPOEKTUPOBAHUU AAIIO0P/IOB.

5. Coznaiite rpaduk ¢ HappaTMBOM O TPEHJaX B JaHHBIX MPOAYKTa (HampuUMep, pocT
nojb3oBarenei). B Python no6aBbre aHHOTaMM 1 00BIICHUTE, KaK aJlalTUPOBATh MECCEK IS
CEO (¢oxyc Ha ROI) vs. ananutuka (¢pokyc Ha CTaTUCTHUKE).

JlomamHee 3aganue 2

1. ®opmanuzyiite 6uzHec-3anpoc "YBETUIUTH BOBJICUEHHOCTH Mojb3oBareneid Ha 20%" B
3amauy Bu3yanusauuu. Cozpaiite wireframe B Excel ans pmambopna ¢ merpukamu u
MPOTECTUPYHTE €T0 HAa CHMYJIMPOBAHHBIX JJAHHBIX (pPacCYMTANTE MPOIEHTHBIC N3MEHEHHS).

2. IlpoexkTupyiiTe MHTEPAKTHBHYIO BHM3YAJIM3aLMUIO JUIsl TOJb30BATEIbCKOTO CLEHApHUs
"Ananu3 cermeHnToB KineHTOB". B Plotly no6aBbre punbTpsl u drill-down, o0bsicHUB, Kak 3TO
NOJICP)KUBACT CLIEHAPHUH, U N30E€TUTEe MaHUITYJISIUI (HanmpuMep, KOPPEKTHBIE IIKAJIbI).

3. Ha ocHOBe Teopuu BOCHPHUATHS CO3LAWTE BU3yalIM3alMIO Ui JAHHBIX C WUIIO3USAMU
(HampuMmep, TpaduK C UCKaXEHHOH ochio). B Matplotlib ucnpasere nu3zaiin s MUHUMH3ALUU
HIymMa U BUIMAUPYNHTE C KOJIMYECTBEHHBIMU METOJIaMH (CPaBHUTE MHTEPIIPETALMIO J10/TIOCIIE).

DNEeKTPOHHBIA JOKYMEHT



4. TlporoTunupyiTe BU3yadu3anuio Ou3Hec-mpobiaemMbl "OnTUMH3aIUs WHBEHTApA'" C
wireframing B Figma nnm Excel. BxirounTe Banumanuo: pacCuuTaiTe TOYHOCTH IPOTHO3A C
UCTIOJIb30BAHUEM CTaTHCTUUECKUX TECTOB HAa CHMYJIMPOBAHHBIX TAaHHBIX.

5. Ilpoananmu3upyite Keiic HeaTHUHOTO rpaduka (Hampumep, cherry-picking B JaHHBIX 0
nponaxax). Coznaiite KOppeKTHYIO Bepcuio B Python, 00bsICHUB UCKa)KeHUS U IPOCKTUPOBAHUE
CHCTEMBI BU3YaJIU3aIlMH OT OTYETA K JamOopIy.

JlomaiHee 3aganue 3

1. Ucnonw3yst Bl-unctpymentsl (cumynupyiite B Excel), cripoextupyiite mamoopn amis
aHayM3a OT4era Mo MpoAykTy. OmMIInMTe OrpaHUyYeHUs (Hampumep, A OONbIIUX JAHHBIX) U
npumenurte Hichert muisa ctannapruzanum.

2. Co3paiite data storytelling mias Bu3yanu3anuu TPEHJIOB B JIaHHBIX (HAmpUMeEp, POCT
peiHKa). B Seaborn mcronbe3yiite HappaTHB ¢ BU3yaJdbHBIMH aKIEHTAaMH M aJanTHPYWHTE IS
pa3HbIX ayTUTOPUI (MapKETOJIOTH VS. pa3pabOTUHKH ).

3. ®opmanmsyiite npobaemy "CHmkenue churn rate" B Buzyanusamuro. [IporoTunupyiite B
Excel ¢ wireframe u Banuaupyiite ¢ pacueramu (Hampumep, mpoueHT churn no/mocne).

4. PazpaboTraiiTe WHTEPaKTHBHYIO BH3yalIM3alMIO s Keiica "AHamu3 OT3BIBOB
nonb3oBareneil". B Plotly mobGaBbre crienapuu, wuszberaiiTe UCKaXeHUH U CHPOCKTUPYHTE
HKOCHUCTEMY OT OTYETa K JAIOopay.

5. Apantupyiite Mmeccelx Bu3yanuzauuu (rpaduk ¢ ganaeivu o ROI) mist 1Byx ayauTopuii
B Python. Mcmone3yiite cTOpuTeIUIMHT U OOBSCHHUTE, KaK BU3yaJbHbIE AKICHTHI BIHMAIOT HA
KOMMYHHUKAIIHIO.

IIpumepHbIe BONPOCHI 1/l MOATOTOBKH K CeMUHAPaM
OcHOBa BH3YyaJIbHOT'O BOCTIPUSITUSA M IM3AH-CHCTEM

1. Kak posnb BU3yanu3aluu B IPOIyKTOBON aHAJIUTHUKE ITOMOTaeT MpeoOpa3oBbIBaTh ChIPhIE
JaHHbIe B actionable insights 1 npuHATHS pereHuit?

2. OOBsicCHATE OCHOBHBIE IPUHITUITHI BU3YAJIbHOTO BOCTIPUATHS IO TeOpHH | emranbra u ux
NpUMEHEeHHE B In3aiiHe rpauKoB A7 MUHUMHU3AIMY KOTHUTHBHOT'O IIyMa.

3. Kak 3putens oO6pabarbiBacT HHPOPMAIIHIO: OIMUIITUTE 3TAIbl BU3yaJTbHOTO BOCIIPHUSATHS
(OT ceHCOpHOTO BBOJIA 1O MHTEPIPETAIMN) U UX BIMSHUE Ha JU3aiiH BU3yalln3aluil.

4. B ueMm pa3zHUIAa MEXY PEATTEHTUBHBIMHU U aTTEHTUBHBIMHU POIIECCAMH BOCTIPHSITHS, U
KaK 3TO YYMTBHIBAE€TCS B KOTHUTUBHOM JM3aiiHe AamoopoB?

5. IlpuBenure mnpumepbl, Kak MUHUMH3aLUs IIyMa (HampuMep, YyAaJeHUE JMIIHUX
3JIEMEHTOB) U MAaKCUMH3ALMsI CMbICIIA (HapUMep, UCIIOJIb30BaHUE IBETOBBIX IIKaJl) YAyYIIAIOT
3¢ (HEeKTUBHOCTH BU3yaJIM3allMii B @aHAIUTHUKE MTPOTyKTOB.

6. Kak MmaTemaTnueckue MOJENU BOCIIPUATHS (HAIpUMep, MOJIEIb BHUMAHUs) MOT'YT OBITh
WHTETPUPOBAHBI B AU3alH-CUCTEMBI T BU3yaJIU3alui?

7. OOcynuTte, Kak BU3yalu3alMs MOMOTaeT B MPOJYyKTOBOM aHAUTHUKeE: OT cOOopa JaHHBIX
110 GOPMYITHPOBKH PEKOMEHTAITHH.

8. Kakue ommOKku B BOCHPUATHH (HApUMeEp, WITIO3UN) MOTYT UCKaXKaTh MHTEPIIPETALIUIO
JAHHBIX, U KaK UX U30€XaTh B KOTHUTUBHOM JM3aiiHe?

9. Kak au3aifH-cucTeMbl (Hampumep, UCIOIb30BaHNE KOHCUCTEHTHBIX MIKal U MIPHU(TOB)
CIOCOOCTBYIOT CTaHAapPTU3aLMHU BU3yalIM3alluii B TPOJYKTOBOM aHATUTHKE?

10. ITpuBeauTe mpuMepbl BU3yalbHBIX MeTadop B qu3aiiHe rpauKoOB U UX POJIb B IIepeiaue
CMBICTIA 3PUTEIIIO.

11. Kak konndecTBeHHBbIE METOJIbI (Hampumep, A/B-TecTupoBanue BU3yaln3aluii) MOTYyT
O1IeHUTH A (HEKTUBHOCTH BOCTIPHUATHS?

12. OOpsAcHUTE KOHLEMNIMIO "BHU3YaJIbHOTO Hepapxuu" W ee MpUMEHEHUe s
MaKCHUMM3allU1 CMbICIIA B CJIOXKHBIX Jamoopaax.
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13. Kak HelipoOHOIOTHYECKHEe OCHOBBI BOCIIPUSTHS BIUSIOT Ha BHIOOP THUIIOB rpaduKoB
(HampuMmep, TMHEWHBIE VS. KPYTOBbIE 1HarpaMMbl)?

14. B uem mnpeumyliecTBa KOIHUTHUBHOI'O JM3aiiHa JJIi HEIKCIEPTOB B MaTeMaTUKE U
KOMITBIOTEPHBIX HayKax MpH padoTe ¢ BU3yaIn3alUsIMHU TaHHBIX?

15. Kak wuHTErpupoBaTh NPUHIMIBI BU3YaJbHOI'O BOCHPUATHS B INPOrpaMMHbIE
UHCTPYMEHTHI (Hanpumep, Python-6ubarorexu Bpone Matplotlib) st aBromaruzanuum ausaina?

I/IHCprMeHTLI H METObI

1. Kakue ocHOBHbIE BOBMOKHOCTH U orpaHnueHust Bl-uncrpymenTtos (Hanpumep, Tableau
unu Power BI) myis Buzyanuzanuu O0ibIIMX JAHHBIX B MPOJAYKTOBOM aHAIUTHKE?

2. O6mwsacaute dppeitmBopk IBCS (International Business Communication Standards) u ero
POJIb B CTaHIAPTU3ALMH BU3yaIU3aLUi.

3. Kak ¢peiimBopk Hichert mpumensiercs s moctpoeHHus 3P GEKTHBHBIX TI'PapUKOB:
NPUBEIUTE IPUMEPHI €r0 MPUHIIUIIOB.

4. OnwumuTte npouecc ucnoib3zoanus DataViz Canvas Juisl IuIaHUpOBaHMS BU3yalu3alui
OT UJEH JI0 peanu3alyii.

5. Kakue wmaremaruuyeckue MeToAbl  (Hampumep, CTATUCTHYECKass  arperaus)
UHTETpUpYyroTCcs B BI-MHCTpYyMEHTHI 1151 00paOOTKM JTaHHBIX Mepes BU3yaau3aluei?

6. Kak mnpoekTHpoBaTh aHAJUTHYECKHE MAIIOOp]bl: KIIOYEBBIC [IATW W MPUHIIMIIBL,
BKJItOUasi OajlaHC MEXIy HH()OPMATUBHOCTBIO U IPOCTOTON?

7. IlpuBeaure npumepsl orpanuueHuil Bl-mHCTpyMeHTOB mnpu pabore ¢ peay-Taiim
JAHHBIMH U TIPEIJIOKHUTE PEUICHHUS C UCIIoNb30BaHueM Python.

8. Kak ¢peitmBopku Bpoae IBCS nomorator MUHMMHU3UPOBATh OIIMOKHM B UHTEPIPETALIUU
JTAHHBIX B BU3yaIH3aIHIX ?

9. O6cymute unterpauuto Excel B Bl-cucrembl s OBICTPOro NpPOTOTUIIMPOBAHMS
JAIoOPA0B € UCIIOIB30BaHUEM (POPMYIT U MAKPOCOB.

10. Kakue KONMUYECTBEHHbIE METPUKM (HampuMmep, Bpems 3arpy3kud jaamobopnaa)
UCIIOJIb3YIOTCS 1715 olieHKH 3 dexTruBHOCTH BI-MHCTpyMEHTOB?

11. Kak mnpumensts Hichert-¢ppeliMBopk Ui BH3yalu3allud BPEMEHHBIX psJIOB B
IPOJYKTOBOM aHaTUTHKE?

12. Onumure DataViz Canvas: ero KOMIIOHEHTBI M Kak OH CIOCOOCTBYET
CTPYKTYPUPOBAHHOMY ITOJIXOJY K IU3alHY.

13. Kakue orpannueHuss BI-MHCTpyMEHTOB BO3HMKAIOT HpU paboTe ¢ MHOTOMEPHBIMHU
JAHHBIMH, M KaK UX MIPEOJ0JIEBAIOT C MIOMOILBIO aJITOPUTMOB KJIacTepu3alnn’?

14. TlpuBeautre npUMEpbl MPOEKTUPOBAHMS JAIOOPIOB JUISL pasHBIX CLEHapueB
(HarpuMep, MOHUTOPUHT METPUK MIPOJYKTA VS. aHATIU3 TPEHJIOB).

15. Kak MmaTtematuueckue MOAETH (HAmpuUMep, PErpecCUOHHBIM aHalu3) MOTYT OBITh
BU3YaJIM3UPOBAHBI C UCNOJB30BaHuEM Bl-ppeliMBOpPKOB At HOIEPKKU pelIeHU?

CTOpI/ITeJIJ'II/IHF H KOMMYHUKaIust

1. Yro takoe data storytelling u kak ero cTpykrypa (BBEIEHHUE, Pa3BUTHE, 3aKIIOUCHNUE)
IPUMEHSETCS B BU3YaIU3aUAX JUIsl IPOLYKTOBON aHAJIIUTUKH?

2. Kak HappaTHB B BU3yaJHM3alMsIX MOMOTAET TepenaTh KIFOUEBbIE HHCANTHI: TIPUBEINTE
IIPUMEPHI C UCIIOJIB30BaHNEM BU3YaJIbHBIX aKIIEHTOB (LIBET, pa3Mep).

3. OObscHHUTE, KaK aJanTHPOBaTh BU3YaJHM3allMH JUIS Pa3HBIX ayAUTOpPHUI (Hampumep,
TEXHUYECKHE IKCIIEPTHI VS. ON3HEC-TI0Ib30BATENN) C YIETOM UX YPOBHS 3HAHUH.

4. Kakue TpUHLOUOB CTOpUTEUIMHTA  (Hampumep, KOHQUMKT ¢ pa3pelieHHe)
UHTETPUPYIOTCS B IpaUKH /IS TOBBILICHUS BOBICYEHHOCTH 3pUTEIIS?

5. Kak BuzyasibHbIe akIEHTH! (HampuMep, aHHOTAllMM U UKOHKH) YCUJIMBAlOT HappaTUB B
namroopaax?
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6. [IpuBenuTe mpuMepsl, Kak CTOPUTEIUIMHT B BU3yaJU3alUsiX IOMOTaeT B KOMMYHUKAIH
pe3ynbTaToB A/B-TeCTOB B IPOAYKTOBOM aHATUTHKE.

7. Kak maremaTndeckue Mojieu (HapuMep, BEPOITHOCTHBIE PACIPE/ICIICHNUs) MOTYT OBbITh
HapPaTUBU3UPOBAHBI YePE3 BU3YATU3AINH [Tl PA3HBIX ayTUTOPUIL?

8. O6cyaute poib BU3yalW3allMd B aJaNlTallid COOOIIEHUI: KaK U3MEHUTh NU3aiH Ui
CEO vs. data scientist?

9. Kakue TeXHUKU CTOPUTEIUTMHTA UCIIONb3YIOTCS 7Sl TOAYEPKUBAHUS TPEHIOB B JAHHBIX
C TIOMOIIIBIO MTOCIIEIOBATEIBHBIX TPadUKOB?

10. Kak konuyecTBeHHblE METOAbl (HAIpUMEp, aHAIU3 KOPPENALUA) MOAIEPKUBAIOT
CTOPUTEIIMHT B BU3YyaTH3aIUsIX?

11. TlpuBeautre npumepbl HEdIPPEKTUBHOTO CTOPUTEIUIMHITA M KaK €ro HCIpPaBUTH C
MOMOIIHIO BU3YAJIbHBIX aKIICHTOB.

12. Kak aganTupoBaTh BH3YyalIM3alUMU Ui MEXKIYHAPOAHBIX AayAUTOPHUM, YUYHUTHIBas
KYJIbTYPHBIE Pa3JIUYHsI B BOCIIPHSITHH?

13. OOBsicHUTE KOHIEHIIHIO "BU3YyaIbHOTO HAppAaTUBA" U €ro MPUMEHEHHE B MPE3EHTAIUIX
JAHHBIX.

14. Kak wuHTErpupoBaTh CTOPUTEIUIMHT B  HWHTEPAKTUBHBIE  BU3YyAIM3AalMH C
ucnoib3oBanueM Python-6ubmmorek?

15. Kakue meTpuku (Hampumep, BOBICUEHHOCTh AyAUTOPHH) OLEHUBAIOT 3()(PEKTUBHOCTH
CTOPUTEIUIMHTA B KOMMYHHUKAIAH?

HpaKTI/IKa B3aMMOJelCTBHSA U MOCTPOCHUS

1. Kak dopmanuzoBath 6u3Hec-ipoOIeMy U3 3ampoca KIMEHTa B 3a/ady BHU3YyallU3alluu:
KJTFOYEBBIC [ITaTH U TPUMEPHI.

2. OOBsicCHUTE MPOLIECC MPOTOTUIMMPOBAHUS BU3yaIHU3alUi: OT 3CKU30B 10 HUHTEPAKTUBHBIX
mockup.

3. Uto Takoe wireframing B KOHTEKCTe BU3yaJIH3alMii U KaK OH IOMOTaeT B MJIAHUPOBAHUU
JarmoopaoB?

4. Kak BanuaupoBaTh BU3YaIU3allMM: METOJbl TECTHPOBAHUSA C TOJB30BATEISIMU U
KOJINYECTBEHHBIE METPUKH (HAPHUMEP, TOUHOCTh HHTEPIIPETAINH ).

5. IlpuBeaure mpuMmepsl, Kak W3 OM3Hec-3ampoca (Hampumep, "yBEIMUUTh KOHBEPCHIO')
co31aTh 3 (HEKTUBHYIO BU3yaTH3aLUIO.

6. Kakue unctpymentsl (Hanpumep, Figma unu Sketch) ncnons3yrores ans wireframing
BU3YalIM3aluil TaHHBIX?

7. Kak nmpoToTUNHpOBaHNE IOMOTAeT B UTEPATUBHOM YIIYULIEHUN TU3aiiHa BU3yalln3alui
Ha OCHOBE 00OpaTHOM cBsI3U?

8. O6cynuTe poJib TECTUPOBAHUS BU3yalIHU3alluii B MPOIYKTOBON aHANUTUKE: A/B-TecThl vs.
MI0JTb30BATEIHCKIE HHTEPBBIO.

9. Kak maremMaTHuecKue METOJIbl (HampuMep, CTaTUCTUYECKash BAIUIALNS) TPUMEHSIOTCS
JUJISL OIEHKW Ka4eCTBa BU3yalu3aluii?

10. IlpuBeaure mnpumepsl GopManu3auy MpolieM B BHU3YaJIM3alMd MHOTOMEPHBIX
naHHbIX (Hanpumep, PCA A cHUOKEHUS pa3MEpPHOCTH).

11. Kak wireframing UHTErpupyeTcs ¢ mporpaMMupoBaHueM (Hanpumep, B Python c Plotly)
JUTSL CO3/TaHUSI HHTEPAKTUBHBIX TPOTOTUIIOB?

12. Kakue ommOKy BO3HUKAIOT IpU popMamu3auy OusHec-npobaeM U Kak Ux u30exarh B
MPOLECCe MOCTPOEHHUS BU3YATTU3ALIHI?

13. OO®wscHUTE TmpollecC BaMUAALMHU: OT THIOTE3bl 10 (DUHAIBHOW BH3yalH3allUd C
UCTIOJIB30BaHUEM KOJTMYECTBEHHBIX TECTOB.

14. Kak mpOTOTUMHMPOBAHUE CIIOCOOCTBYET B3aUMOJICHCTBHIO MEXKIy AHAJIUTHKAMH M
OU3HEC-TI0Ib30BATEIAMU?
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15. TlpuBeaure mpuMephbl TECTHPOBAHMS BH3yallU3allMii ¢ MCIOJb30BaHHEM eye-tracking
WJIU IPYTUX KOJMYECTBEHHBIX METO/IOB.

IIpoaBMHYTHIE TEXHUKH U KeMCbI

1. Yto Takoe MHTEpAKTHUBHBIC BU3YyAIN3AlIMH U KaK OHU MOICPKUBAIOT MOJIb30BATEIbCKHE
CIICHapHH B IPOAYKTOBOH aHAIUTHKE?

2. IlpuBenurte npuMepbl OMIMOOK B BU3yalu3aluu (HAlIpUMep, MAaHUYJISIUS [IKaJaMH) U
UX BIHMSHUAE Ha HHTEPIPETAIHIO JaHHBIX.

3. Kak mpoexkTupoBaThb CHCTEMbl BH3yaJH3allMu: OT OJMWHOYHBIX OTYETOB K
MHTETPUPOBAHHBIM 3KOCHCTEMaM JamoopIoB?

4. OOBSICHUTE KOHIICTIIMIO HEITUYHBIX TpadukoB (Hampumep, cherry-picking maHHBIX) U
CIoco0bI MX N30ekKaHUSL.

5. Kak untepaktuBHOCTh (Hanmpumep, GriibTpsl U drill-down) ymydiiaeTr monb30BaTeabCKuit
OTIBIT B BU3YaJTM3AIHX ?

6. [IpuBenure KeHChl HCKaXKEHW B Bulyanuszauusx (Hampumep, 3D-addextsr mis
NpeyBEITUYCHUS ) U X MaTeMaTHYECKUE TPUYNHBI.

7. Kak 3ammra mnpoeKkTa BH3yalW3alldd BKIIOYAET MPE3CHTALNI0, IEMOHCTPAINIO H
000CHOBaHUE PEIICHHIT?

8. O6cyaute poib MOJIB30BATEIbCKUX CIICHAPUEB B MPOEKTUPOBAHMM HHTEPAKTHUBHBIX
BU3YaJIU3aIUi C UCTIOJIb30BaHHEM AIITOPUTMOB.

9. Kakue nponBuHyThIE TeXHUKH (Hanpumep, D3.js s BeG-Bu3yanusaiuii) mpuMeHsFoTCs
B Kelicax MpOJAYKTOBOW aHAIUTUKU?

10. Kak wmarematuyeckue MoAeNnu (HampuMmep, ONTUMH3ALUS [ MHUHUMU3ALUA
MCKa)KEHUI) MHTETPUPYIOTCS B IPOSKTUPOBAHHUE CHCTEM BU3yaTH3aIiN?

11. TlpuBeaute mpUMepbl HEITUYHBIX TpapUKOB B pealbHBIX KeHcaXx M CIOCOOBI X
KOPPEKIIHH.

12. Kak oT OAMHOYHOrO OTYeTa MEepPeHTH K SKOCUCTEME BU3yaIM3alMi: IIaru u
MHCTpyMeHTHI (Harpumep, APIl-unrerpanun).

13. OOmBscHUTE MpoLecC 3aUThI IPOEKTA: KIIOUEBbIE 3JIEMEHTHI IPE3EHTALUU U KPUTEPUHU
OIICHKH.

14. Kakue koaruecTBeHHbIE METO 16l (HampuMep, aHanu3 omnbdok tuna I/I1) ucnons3yrores
JUTSL BBISIBIICHHSI MAHUTTYJISIIAN B BU3yaTH3aIIHAX ?

15. TlpuBeaute KeHChl YCHEIIHBIX MHTEPAKTUBHBIX BHU3yallU3alluii B AHAIUTUKE M MX
BJIMSTHHE HA PEIICHHUS.

IIpumepHbIe 321aHUA 10 KOHTPOJIbHBIM padoTam
KonTtpoabnas pabora Ne 1

1. OObsicHUTE, YTO TaKOE MOJIb30BATENILCKUH ClIEHApUi B UHTEPAKTUBHBIX BU3YaTU3AIUX.
[TpuBenuTe npuMep cueHapus IJi aHAJIM3a JaHHBIX O MPOJAXax MPOJYKTa U ONMILIUTE, KaK OH
BJIMSIET Ha MMPOEKTUPOBaHKE Aanidopa.

2. TlpoanammsupyiiTe TpapuK ¢ HCKaKCHHEM (HampuMmep, HEKOppeKTHas mkama Y B
Matplotlib nns naHHBIX 0 pocTe Moib3oBaresei). OmuImMTe MaHUIYIALHIO, pacCUUTalTe
KOPPEKTHOE COOTHOUIEHHE (MCIOJIb3YySl CTAaTHUCTUKY: CpPEJIHEEe U JUCIEPCUI0) U MPEATIOKUTE
WCIIPABJICHUE.

3. Co3pmaiiTe nHTEpaKTUBHYIO BU3yanu3anuto B Plotly mist BpeMeHnHOTO psifa (cuMynupyiiTe
naHHbIe o Tpaduke caiita 3a 30 nHeil ¢ TpenaoM). Jlo6aBbTe PUIBTPHI MO 1aTaM U 00BSICHUTE, KaK
3TO NMOAAEPKUBAET MOJb30BATEIbCKUN CLICHAPHUH.

4. PaccunTaiiTe TPOLEHT MCKAXEHHS B HEITHYHOM Tpaduke (Hampumep, cherry-picking:
noKakute Toiabko 20% MaHHBIX € MOJIOXKUTENbHBIM TpeHaoM). Ucnonb3yiite Excel mist hopmyn
CPEIHETr0 ¥ CTaHAAPTHOTO OTKIOHEHHUS, OOBSICHUB 3TUKY.
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5. Onumure nepexo] OT CTATUYECKOr0 OTYETa K 3KOCUCTEME BU3yalU3alliu IS MPOIyKTa.
Cospaiite wireframe B Excel as nambopia ¢ MHTEpaKTUBHBIME 3JIEMEHTaMH U BUIUIAUPYHUTE €ro
Ha CUMYJIMPOBAHHBIX JaHHBIX (paccuuTaiTe TOYHOCTh MPOrHO3a C t-TECTOM).

6. IloaroToBpTe KpaTKyO MPE3CHTAIMIO (TEKCTOM) JJISl 3alIUThI MPOEKTa BU3YyaIN3aLUU:
OIMILUTE KeiC, UCMOJIb30BaHHBIE TEXHUKU M KOJIMYECTBEHHBIE METPUKH ycrexa (Hampumep,
BpeMsI 3arpy3Ku Janoopaa).

7. Ilepeuncnure TpU pacHpOCTPAHEHHBIE ONIMOKM B BHU3yalU3alUUAX (MaHUITYISILIUH
HIKaJIaMH, ICKa)KEHHSI IBETOB, HEATHUHBIC TpauKm) 1 00BSICHUTE, KaK OHU BIUSIOT HA IIPUHSTHE
pelIeHni B TPOAYKTOBOM aHAIIUTHUKE.

8. I[Ipoananm3upyiiTe Keic HEATHUHOTO Tpaduka (Hampumep, rpaduK ¢ YCEUEHHOH OCHIO
s gaHHeix 0 ROI). B Python ucmpaBere ero m paccuuraiite koppektHoe 3HadyeHue ROI ¢
ucnonb3oBanueM popmyiel (ROI = (loxon - 3arpatsl)/3aTpaTs).

9. Copoextupyiite nHTepakTUBHBINA namobopa B Excel mist ananm3a cerMeHTOB KIMEHTOB
(manHBIC: BO3pacT, noxon, nokymnkw). Jlo6aBbre drill-down u 0OBSICHUTE IMOIB30BATEIHCKUI
CLICHapHil.

10. [mst mansbix o churn rate (cumymnupyiite 1000 monp3oBaTesneil) pacCIUTaNTe MPOIICHT
MaHUNYJSAIUU B rpaduke (Hanpumep, UckiodeHne BeiopocoB). Mcnonb3yiite cratuctuky (IQR
JUTSL BBIOPOCOB) ¥ OOBSICHUTE MOCIICICTBHS.

11. OnummuTe 5KOCUCTEMY BHU3yalIHM3allMu OT oTyeTa K jaamobopay. Co3maite IpOTOTHUII B
Plotly ¢ WHTEpakTUBHOCTBIO U BaIUAUpPYWTE e€ro (paccuuTaiiTe I0JIb30BATEIbCKYIO
BOBJICUEHHOCTh KaK CpeHEe BPEMs B3aUMOICUCTBUSA).

12. Co3paiiTe OJHYIO CHCTEMY BU3yann3anuu: ot wireframe B Excel 10 nHTepakTHBHOTO
rpajuxa B Python. Bxirounrte 3amuty (TEKCT Mpe3eHTaIUH), pacueTsl (Hampumep, TOYHOCTh
MOJIEJIN) U aHaJIu3 OIIUOOK.

IIpumepHOe onMucanne UTOTOBOTO MPOEKTA

Ha3zBanme mnpoekra: "OkocucremMa MHTEPaKTUBHOM BHM3yaldM3alud JUIsl  aHaiusa
I10JIb30BATEIBCKOT0 MMOBEJEHUS B IPOAYKTE"

eab nmpoekra:

Pa3zpaGotath W mpoTeCTUpOBaTb CHCTEMY WHTEPAaKTUBHOW BM3yallM3alluu, KOTOpas
npeoOpasyeT ChIpble JaHHBIE O MOJIb30BATEILCKOM MOBEACHUH (HANpUMEp, JaHHBIE O CECCHUSX,
KOHBEPCUHM M OTTOKE) B MHTEPAKTHBHYIO IKOCHCTEMY, MUHUMHU3UPYS OLIMOKHM BH3YyaaU3allH
(MaHMIYNALMY, UCKAXXEHUS) U aallTUPYs IMOJ MOJIb30BaTeNbCKUl cueHapuid. [IpoekT nomxeH
MHTETPUPOBAaTh MaTEeMaTHYECKHE MOJENN (HampuMep, KIACTEpHBIM aHalu3, IHPOTHO3HbIE
MOJIeJIM), KOJMYECTBEHHbIE MeToabl (A/B-TecTupoBaHue, cTaTUCTHYECKas Balujaauus) U
uHcTpyMeHTH! (Python ans nnTepaktuBHOCTH, EXCel s mpoTOTUIOB), AEMOHCTPUPYS MEPEXO]T
OT CTaTUYECKOI0 OTUEeTa K MOJIHOM 3KkocucTeMe. OCHOBHAs 11€/1b — MO0Ka3aTh, KaK BU3yalH3alus
BIMSET HA IPUHATUE pEIIEHWH B TMPOAYKTOBOM AHAINTUKE, C aKIEHTOM Ha JTUKYy U
3¢ ()EKTHBHOCTS.

Onucanue npoexkra:

CryneHTtsl paOoTalOT MHAMBUAYAIBHO UM B mapax. [IpoekT ocHOBaH Ha peanbHBIX WIH
CHUMYJIMPOBAaHHBIX JIaHHBIX O MPOAYKTE (HarpuMep, MOOUIbHOE MPUIOKEHUE WK e-COmmerce
mwiatdopma). Heobxonnmo co3gath MHTEPAKTUBHYIO CUCTEMY BU3YyalH3alliH, KOTOpask BKIIOYAET:

— Amnanu3 omm60K (Hanpumep, BBISIBUTH U UCTIPABUTh MAHUITYJILIUY B rpaduKax, TaKue Kak
yceueHHble ocu i cherry-picking).

— TlpoekTupoBaHue TMONB30BATEIBCKOTO ClieHapHs (HampuMep, Al MapKeToJiora WIIN
MEHEJ[KEepa MPOAYKTA).

— Tlepexon oT oTueTa K 3KOCHCTEME (CTaTUYECKUM OTYET — WHTEPAKTUBHBIA Aamobopm —
nosiHas cucrema ¢ API-unrerpanueit).
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— Banmupmanuio ¢ ucmonb30BaHHEM KOJUYECTBEHHBIX METOJOB (CTaTUCTHYECKHE TECThI Ha
TOYHOCTD BU3yaJIU3aI1N).
[TpoekT nomxeH nemoHcTpupoBath HaBbIkK B Python (Plotly, Dash), Excel (nns pacueros
Y IPOTOTHUIIOB) U MAaTEMaTUYECKOM MOJIETUPOBAHUU (perpeccusi, KiiacTepu3arius).

TpeOoBaHMsI K BHIINIOJTHEHUIO:

e Jlanusle: Mcnonp3oBate nmaracer u3 1000+ 3amuceld (CHMyaupoBaTh WM B3STh
OTKPBITBIN, HarpuMep, u3 Kaggle: monb30BaTenbCcKkue CECCUU, TOKYITKH, OT3BIBBI).

o MHucrpymenTsl: Python (MunuMyMm 3 OubmmoTekn Aiis BU3yaiu3anuu u pacueto), Excel
(U1 IPOTOTHUIIOB U (OPMYIT), KOJTMUECTBEHHBIE METO/IbI (MMHUMYM 2 MOJIEJIN, HAaIpUMeEp,
JMHENHAs perpeccust Juisi IPOrHO3a OTTOKA).

o Boixoansle apTedaxTsl:

— Craruueckuii otaet (PDF, 5-10 crpanun ¢ rpadukamMu 1 aHAITU30M OIIMOOK).
— HHTepakTuBHBINA qamodopa (BeO-puiIoKeHne Wi Gaii s JEMOHCTPALIUHN ).
— Kog (Jupyter Notebook niu CKpUITEI ¢ KOMMEHTAPUSIMH ).

— IIpesenrtanus ms 3amuThl (5—10 ciaiios).

e DOTHKAa M KadecTBo: l30erathb MaHI/IHyHFIHPlﬁ; BKIIIOUMTBh aHaJIM3 IIOTCHIHUAJIbHBIX
HCKAXXCHUM U PEKOMEHAAU 110 3TUKC.

e Oo0Obem: [Ipoekt nomkeH ObITH 3aBeplieH 3a 4—6 Henenb, C MNPOMEKYTOUHBIMU
YEKIIOMHTAMHU.
JTanbl BbINOJIHEeHHUs (¢ NpuMepHbIMHU cpokamu H deliverables):

1. IToaroroBka u anaau3 naHubix (Hexeas 1-2, 20% Bpemenn):

— CumynupoBath WM cOOpaTh 1aHHBIE.

— IlpoBecTn mpenBapuTENBHBIN aHANIN3: paccYUTaTh 0Aa30BbIE METPUKH (CpeaHee,
mucrniepcus, koppessiuun) B Excel/Python.

— BbBUTH NOTEHLMaANBHBIE OMMOKM BH3yalu3alUM (HampuMmep, IOCTPOUTH
"HeAITUUHBIN" TpaduK U UCTIPABUTH €10).

— Deliverable: Otuer ¢ onucanneM AaHHBIX U aHAJIM30M OIINOOK (2—3 cTpaHUIbI).

2. IlpoexkTHpoBaHHEe MOJIL30BaTeJbCKOro cueHapus u npororuna (Hemens 2-3, 30%
BPEMEHH):

— Omnpegenute creHapuil (Hampumep, "AHaiauM3 OTTOKa JMJIi MapKeTojora:
¢bubTpaus no cermenTam").

— Coznarp wireframe B Excel u nmporotun uarepaktuBHoro namoopaa B Python.

— HHTerpupoBaTh MaTeMaTHYECKHE MOJAENHU (HApUMeEp, KIACTepPHBIA aHAIMU3 IS
CEerMeHTAIUH TI0JIb30BATENICH ).

— Deliverable: Wireframe, kox mpotoTuna u onucanue cueHapus (3—5 cTpaHuin).

3. Pa3paborka s3xocucrtemsl U Banuaauus (Heneas 3—4, 30% Bpemenn):

— IlepeiiT oT mpoToTUINa K MOJHON cucTteMe (100aBUTh MHTEPAKTUBHOCTH, API,
€CJIM BO3MOXHO).

— IIpoBectn  Bamumpanmioo: A/B-tect Ha  3(QQPEeKTHBHOCTD  BU3YyaJIHM3allHH,
CTaTHCTUYECKHE TECTHI (t-TECT HA Pa3Inius B BOCTIPHATHH).

— PaccuuraTth MeTpHuKH (TOYHOCTH TPOTHO3a, BPEMSI 3aTrPY3KH ).
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— Deliverable: T'oToBbIii mambopa, Ko W OTYET MO Banumanuu (5—7 CTpaHHUI] C

rpaduKamu).

4, duHanuzanusa v noaroroBka k 3ammure (Hexeas 4-5, 20% Bpemenn):

— CoOpatb Bce apTeakThl, IPOTECTUPOBATH CUCTEMY.

— HO,HFOTOBI/ITB MMPE3CHTAllUIO U aHAJIU3 OIIINOOK/9THUKH.

— Deliverable: ®uHanbHBINA OTYET, IPE3CHTALMS U IEMOHCTPAITMOHHBIN (DAl
Kputepun 3a1uThl ¥ OLIEHKH MPOEKTA:

3amura npoBoautcs B dopme mpeseHTarmu (15-20 munyt) u Q&A (10 munayT). OnieHuBaer
npernoiaBaTenb u/uik Komuccus. Makcumanbnblii 6amt: 100.

Kpurepun onenkn (mo mxase 0-10, ¢ Becamu):

TexHu4eckass KOPPEKTHOCTb M MHTerpauus nHCTpyMeHToB (30%): KauectBo
Koma, pacueroB u wmojenei (Python/Excel); mpaBuibHOE HCIIOIB30BaHUE
KOJIMUECTBEHHBIX METOJIOB.

IIpoexkTupoBanne ¥ MOJb30BaTEJbCKHI cueHapuil (25%): JloruuHoCTh
nepexojia OT OT4eTa K SKOCUCTEME; aJanTalus IOJ CLEHapuil; MUHHMHU3ALUS
OIIMOOK BU3yalTU3alllu.

AHanu3 omm6ok u 3TuKa (20%): ['nyOuHa aHanM3a MaHUNYJSIIUNA/MCKAaXKEHUH;
PEKOMEHIaLUU 110 STUKE; UCIIPABIICHUS.

Bamuaanus u pesyabtarsl (15%): KauectBo TecTtupoBanusi (CTaTUCTHUYECKUE
TECThI); METPUKH ycrieXa (TOYHOCTh, BOBIICYEHHOCTH ).

IIpesentanus 1 3ammra (10%): SIcHoCTe Npe3eHTaMU, OTBETHI HA BOIPOCHI,
JEMOHCTpALMs CHCTEMBI.

IIIkxana 6aa10B:

O

O

O

O

8-10: OTIMYHO — WHHOBAIIMOHHAs CUCTeMa, 0e3 OLTHOOK, TITyOOKUI aHaln3.
6—7: Xoporo — ¢GyHKIIMOHATbHAs CUCTeMa, MUHOPHBIE HEJI0UYETHI.

4-5: Y 10BIeTBOPUTENTHHO — 0a30Basi peanusaliys, HO ¢ mpolOeraMu B aHaIH3e.
<3: HeynoBIETBOPUTEIHHO — HEMOJIHOE BHIMOJIHEHHE, TPYObIe OIIMOKH.

JlonoaHuTe bHbIe (pakTOpbI: OpUTHHAIBHOCTD, WCIOJIB30BaHUE peaTbHBIX JaHHBIX,
KOMaH/ IHas paboTa (eciu B mape).

3apanus AJ1s1 MPOMEKYTOYHOM aTTECTAIMM MO JMCUUILIHHE (MOIYJII0)

Ne n/m 3ananue OTtBeT KoMmnerennus
1 YKaxxurte paBoOBOU aKT, pEryIUPYOLIUI ®enepanbHbIid 3aK0H "O YK-2
00pabOTKy AaHHBIX IJIS1 BU3YaJIN3ALHH. NepCOHAJIBHBIX JaHHBIX" / 3aKOH
0 NEPCOHAIBHBIX JAHHBIX,
DenepanbHbIii 3ak0H Ne 152-D3
2 YKaxuTe pecype i CO3IaHus ITporpammuoe obecrieuenwe /Bl- YK-2
WHTEPAaKTUBHBIX JaIIOOPIOB B mnatgopmbl, MTHCTpYMEHTHI
BHU3YQJIM3ALHU. BHU3YQJIM3aLUU
3 YKaxuTe orpaHrueHue P BEIOOpE CraHaapThl 1OCTYITHOCTH / YK-2
LIBETOBOM NAJIUTPBI B BU3yIU3ALIUU Hopwmsl njocrynnocty, IIpaBoBeie
JAHHBIX. TpeOoBaHUs
4 VYxkaxute crioco0 onpeaeseHus 3a1au B Awnanus pecypcos / Ouenka YK-2
MPOEKTUPOBAHUN BU3yaTU3aIIHi. JIOCTYIIHBIX CpeNICTB, PecypcHblii
aHaJIN3
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5 YKaxuTe MpaBoByO HOPMY, 3amuta uapopmaru / Hopmer YK-2
MIPUMEHSIEMYIO B CTOPUTEIUINHTE C KoHuIeHunansHocTH, IlpaBuna
JaHHBIMU. 3aIIUTHI
6 VYkaxuTte MpuHIUI 000CHOBaHUS BEIOOpa Munumu3zanms 3arpart / YK-9
rpad)KOB B BU3yalTU3alliH. OxoHoMHES pecypcoB, CHIDKEHHE
pacxoJoB
7 VkaxKHuTe MoKa3aTelb I OLIEHKHA ROI /Bo3BpaT Ha HHBECTHIINH, VK-9
3¢ GEKTUBHOCTH HHTEPAKTUBHBIX Koadduuument okymaemoctu
MIaHENEH.
8 YKa)XUT€ SJKOHOMUYECKYIO CTPATErHIO Ontummsanus 6ropKeTa YK-9
JUISL TECTUPOBAHUS BU3YalIN3aLHH. /PactipesniesieHue CpencTs,
bro/pKkeTHast onTUMH3aLUs
9 VYKaXnuTe SKOHOMHYECKYIO TEOPHIO, Teopus 3¢ dexrusuoctu / Teopust YK-9
UCTIONB3yeMylo B ppeiiMBopke ONTUMH3ALNHU, DKOHOMHUYECKAs
BH3YyaJTU3aIIHA. 3¢ HEeKTUBHOCTH
10 Ykaxute MeTo] 000CHOBaHHS PEIICHUH B Awnamus croumoctr / OrieHka YK-9
HCCIICI0BAHUH TAHHBIX JJIsI rpadMKOB. 3atpaT, CTOMMOCTHBIN aHAJIN3
11 VYkaxuTe 6a30BOe SKOHOMHYECKOE [TpuosLIEHOCTD / YPOBEHB OIIK-7
MOHATHE A5 pacuéTa 3P PEeKTUBHOCTH npuOBLTH, DKOHOMHUYECKAs
BH3YaJIH3aIHN. 3¢ (HeKTUBHOCTH
12 VYkaxnuTe MaTeMaTHUECKUM METO AJIs Cratuctuueckuii anamus / OIIK-7
ONITUMH3ALIUH BOCTIPUSTHUS B Maremarndeckasi CTaTHCTHKA,
BU3YaJIH3aIIHH. AHaTUTHYECKHE METOIBI
13 YkaxXuTe SJKOHOMUYECKHI TTOKa3aTeNb Kousepcwust / YpoBeHb OIIK-7
JUTS BEIOOpa WHCTPYMEHTOB koHBepcun, Koaddumment
BU3YaJIH3aIIHH. KOHBEPCHU
14 YkaxuTe 3a/1auy, pelaeMyro ¢ OMOIIbIO MunuMu3anms pecypcos / OIIK-7
SKOHOMHMYECKHX 3HaHUH B Onrtumuszanus 3atpat, CHUKEHUE
CTOPUTEIUIMHTE. pacxojioB
15 YKa)XUT€ HHCTPYMEHT ISl IPUMEHEHUS Perpeccuonnbiit anamus /Mojieinb OIIK-7
SKOHOMHMYECKHX 3HaHUH B perpeccun, AHaJIU3 perpeccuu
MPOTOTHIIMPOBAHUH BU3YaJIM3ALHH.
16 YKaxxute 0OCHOBHOE ITPABOBOE MOHSITHE B KoupuaennnansHoCTS / OIIK-8
00J1aCTH BU3yaJIM3alliu JIaHHBIX. CeKkpeTHOCTh JaHHBIX, 3aluTa
nHbOpMaIUu
17 VYkaxuTe MpaBoByIO 00J1aCTb, NupopmannonHoe mpaso / OIIK-8
HCIIOJIb3YEMYIO TIPH BbIOOpE TpahuKOB. I{udpooe npaso, [IpaBo gaHHBIX
18 YKaxuTe MpaBoBOH aKT, PETyIUPYIOIINN ®denepanbhblii 3aKoH "O0 OIIK-8
ayIUT BU3YyaJIU3aLHM. uHpopmanun" /3akoH 06
nHpopmanun, OeaepanbHbIT
3axoH Ne 149-@3
19 VYkaxuTe MpaBoBOE 3HAHMUE, 3ammuTa nepcoHaNbHbIX IaHHBIX / OIIK-8
MPUMEHSIEMOE B TUIIOTE3aX JIJIsI Hopwme! npusatHocTh, [IpaBuna
BH3YaJIM3aIINH. 3alIUTHI
20 YKaXuTe MPaKTUISCKUAN aCTIEKT Cobmronenne crangaptoB GDPR / OIIK-8

MIPUMEHEHUS TIPABOBBIX 3HAHUI B
Janmoopaax.

CraHgapThl 3aLIUTHI 1aHHBIX,
Hopmbet GDPR
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