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Pabouast nporpamma auciuiuinHel «BBeeHne B aHanu3 TaHHBIX». HarpasieHne moaroToBKH
38.03.05 busnec-undpopmaruka, HanpaBiaeHHOCTb (npoduib): «IT-MHHOBAIMKM B yHpaBiIeHUU OH3HE-
com» / H.B. ABtnonosa — M.: UMIID um. A.C. I'puboenosa. — 19 c.

Pabouas mporpamma GakanaBpuara cOCTaBjeHa Ha OCHOBE (eIepaibHOrO roCyJapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAAPTa BHICIIEro 00pa3oBaHMs O HampapiieHUIo moaArotoBku 38.03.05 busnec-
nHpopmatuka (ypoBeHb OakamaBpuwara), YTBEP)KICHHOro mpukazoM MwuHoOpHayku Poccuu ot
29.07.2020 N 838 (pen. ot 26.11.2020) "O6 yrBepxkaeHuu (heaepaabHOro TOCyIapCTBEHHOTO 00pa3o-
BaTEJILHOI'O CTaHJapTa BBICIIEro 00pa3oBaHUs - OakajaBpHar IO HamparjieHUIO moaroToBku 38.03.05
busnec-undopmaruka" (3aperucrpupopano B Muntocte Poccuu 19.08.2020 N 59325), cornacoBana u
PEKOMEHI0BaHa K YTBEPKICHHUIO.

PazpaboTunku: Kangunar nenarornyeckux Hayk H.B. ABTHOHOBa

Hazaposa H.A., k.3.H., 1OLIEHT, 3aMECTUTEIb PYKOBOIUTE-

OTBETCTBEHHBIN PEIIEH3EHT: JIs1 IeTIapTaMEeHTa HaJIOTOB U HAaJIOTOBOT'O aJIMUHHUCTPHUPO-
BaHus PUHAHCOBOro yHUBepcurera npu Ilpasurenscree
Poccuiickoit ®eneparuu

(D.U.0., yu. cmenens, yu. 36anue, 00JIHCHOCHb)

PabGouast mporpamMmma AMCHUILIMHBI PACCMOTPEHA U 0Jj00peHa Ha 3aceqanuu kadeaps Ludppooii sxo-
HOMUKHU ¥ MHHOBAIIMOHHOM fesitenbHocTy 15.09.2023r., mpoTokon Ne2
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(moamucek)

CoriacoBano ot bubnuoreku /O.E. Crenkuna/
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PA3AEJ 1. LHIEJIN U 3AJJAYHA OCBOEHMS JUCIHUITIIAHBI

Ilenmpr0 OCBOSHHUS AUCITUIUIMHEI «BBeneHne B aHAIN3 JAHHBIX» SBISIETCS (OPMHUPOBAHHE Y CTYIACHTOB
HaBBIKOB PEIIICHUS THITOBBIX MPO(ECCUOHATBHBIX 33/1a4 ¢ HCIIOI30BAHUEM METOJIOB aHAJIM3a JTAHHBIX.

3amaun, pemaeMble B X0A€ OCBOCHUS POTPAMMBI TUCITHILTAHEL:
— O3HAKOMHUTH O0YYAIOMIUXCS ¢ BO3MOKHOCTSMH IIPOTPAMMHBIX MTPOAYKTOB JIJISl aHATN3a TaHHBIX;
— c(opMHUPOBATh HABBIKHU HCIIOJIb30BaHUS IPOTPAMMHOTO O0CCIICUCHMS [T PEIICHUS 3a/1a4 aHaI13a TaHHbBIX.

PA3IEJ 2. IINTAHUPYEMBIE PE3YJIbTATHI OBYYEHMA IO JUCHUTIJIMHE, COOTHECEHHBIE C IIJIAHUPYE-

MBIMU PE3YJILTATAMM OCBOEHHSA OBPA3OBATEJBHOM ITPOT'PAMMBI

R ;f;;f_ HNHanKaTopbl A0CTHKEHUS] KOMIIeTeHIMH (17151 TIaHHU-
e FROT e~ ®opMyJIHPOBKA POBAHINS PE3YIILTATOB 00y4eHus 10 IeMEeHTaM 00pa3o-
N KOMIETEHIINT BaTEJIbHON MPOrpaMMbl ¥ COOTBETCTBYIOIINX OLEHOYHBIX
TeHU Ul TeH-
CPEIICTB)
MU
YHuBepcajibHbIe KOMIIETEHIIUU
CucremHoe u VYK-1 | Cnocoben ocy- NVYK-1.1 3nate MeToabI TOMCKA HHPOPMALIUY [T Perie-
KPUTHYECKOE IIECTBIIATH MOUCK, HUSI [TIOCTaBJICHHOH 3a1a41
MBIIUICHUE kputnueckuid anamu3 | UYK-1.2 YmeTs npoBoAUTh KPUTHYECKHUM aHAIU3 U CUH-
W CUHTE3 HHpOpMa- Te3 nHdopMamu
11U, IPUMEHSTh CH- NYK-1.3 Bnagers cUCTEMHBIM MOAXOAOM JIsl pELICHUS
CTEMHBIN IOA-X0 MOCTaBJICHHBIX 33124
IUISL pelleHUs TIO-
CTaBJICHHBIX 3a1a4
Pa3paboTka u YK -2 | CnocobGeH ompee- NYK-2.1 3HaTh B paMKax MOCTaBICHHOH IIEITH KaK OTpe-

peanuzanms mpo-
CKTOB

JISITH KPYT 33734 B
paMKax MmocTaBJicH-
HOI1 11eJTH U BBIOU-
parthb ONTHMAaTbHBIC
CrocoObI UX pe-
LICHMS, HCXOJ U3
JIEUCTBYIOLIUX Ipa-
BOBBIX HOPM, UMEIO-
IIUXCS PECYpPCOB U
OrpaHUYEHUM

JIETATH COBOKYITHOCTH 33/1a4, 00€CIIEYHBAIOIINX €€ J0-
CTHKEHUE C YICTOM UMEIOIIUXCSI PECYPCOB U OTpaHUYe-
HUH

NYK-2.2 YMeTh ncnonb3oBaTh AITOPUTMUZHPOBAHHBIM
OOIIHIT ITOAXO0/] K PEIICHHIO 33]1a4 B paMKaX IOCTaBJICH-
HOW 11eJTH, BEIOWPAET ONTUMAJIBHBIC CITIOCOOBI X PEIICHUS
NYK-2.3 Brnagers MeTOIaMU BHICTPAUBAHUS CUCTEMBI
3aJ1a4 ¥ BRIOUPATh ONTUMAJIbHBIE CIIOCOOBI PEIICHHUS T10-
CTaBJICHHBIX LIENIEW, UCXO/s U3 JEUCTBYIOIIUX MPABOBBIX
HOpMaM

IMTPO®ECCUOHAJBHBIE KOMIIETEHIIMA

Kon, nanmenoBanme
npodgeccuoHaIb
HBIX KOMIeTeHIUI

TpynoBble pyHKIHH
(x0/1, HAMMEeHOBAa-
HHUe)/ypoBeHb (TIOAYPo-
BeHb) KBaJu(puKanuu

HNHaukaTopsl 10CTHKEHUS] KOMIEeTeHINHU (11 IVIAHUPOBAHNUSA Pe3y/IbTaTOB
00y4eHHsI 110 31eMeHTaM 00pa30BaTeJbHOM NPOrpaMMbl H COOTBETCTBYI0-

IHUX OCHOYHBIX CpelICTB)

OT®P (xon, HaumeHoBaHue) / IlpodeccuoHaJbHBIH cTAHAAPT (K01, HANMEHOBAHUE)

Tun(pl) 3axa4(1) NpogeccCHOHAILHON 1esiTeJIbHOCTH

D. PazpaGoTka Tpe6oBaHuii 4 npoekTHpoBaHue NMporpaMmMHuoro odecnevyenust/ 06.001 Ilporpammuct

IIpoekTHBII

I[IK-1. Cmnocoben
MPOCKTUPOBATH
MPUKJIAHOE TIPO-
rpaMMHOEe  o0ec-
MEeUCHHE

D/03.6 Ilpoektupo-
BaHHUE MIPOrPaAMMHOTO
oOecrniedeHus

NIIK-1.1 3HaTh NpUHIUIBI TOCTPOEHUS apXUTEKTYPBI IPOrpaMM-
HOro o0ecreyeHns: U BUIBl apXUTEKTYPhl MPOrpaMMHOro odecrie-
YEHHsI; TUIIOBBIE PEIIeHs, OMOIMOTEKH MPOrpaMMHBIX MOJYJIEH,
11a0JIOHEBI, KIIACChl 0OBEKTOB, HCIIONb3yeMbIe MPU pa3paboTke Mmpo-
TPaMMHOTO OOECTIeYeHHs; METOAbl M CPEACTBA MPOSKTHUPOBAHUS
MPOrPaMMHOTO 00ECIIEYeHHs; METOJIBI U CPENICTBA MPOEKTHUPOBA-
HUs 0a3 JaHHBIX; METOMBI M CPEACTBA IMPOEKTHPOBAHUS IIPOrPaMM-
HBIX HHTEpQEiicoB

NIIK-1.2 YMeTp UCcTI0Nb30BaTh CYLIECTBYIOLINE TUIIOBBIE PEIICHHS
M 1a0JIOHB MPOEKTHPOBAHUSA TIPOTPAMMHOTO OOECTICUEHHUS; MPH-
MEHATh METOJBl M CpEACTBAa IPOEKTHPOBAHUS IPOrPaMMHOIO
o0ecrieyeHusi, CTPyKTyp JaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HMH-
TepdeiicoB; OCYIIECTBIATh KOMMYHHUKAIIMH C 3aWHTEPECOBAaHHBIMHU
CTOpOHAMHU

NIIK-1.3 Bnaners pa3paboTKOi, M3MEHEHHEM M COIJIACOBAHUEM




APXUTEKTYPBI MPOTPAMMHOI0 O00ECIICUCHUSI C CHCTEMHBIM aHall-
THKOM W apXUTEKTOPOM IMPOTPAMMHOTO OOECTIEYEHHS; CHCTEMOM
MPOEKTUPOBAHUS CTPYKTYP MOAHHBIX; CHCTEMOW MPOCKTHPOBAHHS
0a3 JaHHBIX; CHCTEMOW MPOSKTUPOBAHUS MPOrPaMMHBIX HHTEp-
(elicoB; OIEHKON M COTJIaCOBAHHMEM CPOKOB BBITTOJIHCHHS ITOCTAB-
JICHHBIX 33724

C Brimonnenue paboT U ympasieHrne padoTaMH Mo co3aanuio (Monudukanun) u conpopoxxaenuto UC, aBToma-
TU3UPYIOIIUX 33Ja4l OPraHU3alMOHHOr0 yrpasieHus U ouszHec-npoueccsl / 06.015 IIpodeccronanbHblil cTan-
napt «Crienuanuct 1o HHGOPMAITOHHBIM CHCTEMaM))

HpOI/ISBOIICTBeHHO-TCXHOJ'IOFPI‘ICCKPIIZ , Hay‘IHO-I/ICCJIeZ[OBaTCJIBCKI/Iﬁ

IIK-2. Crocoben
OCYIIECTBIISITh
HHXCHEPHO-
TEXHOJIOTHYECKYIO
MOJIACPIKKY TIa-
HUPOBaHUS
yIpaBJICHUs Tpe-
OOBaHUAMHU I10
co3aaHuto (Mo-
TUUKAIIN) U
COIIPOBOXKICHUIO
4(®

C/10.6 UnxenepHo-
TEXHOJIOTHYECKast
MOJICPIKKA TUTAHH-
POBaHUsl yIIPaBIICHHUSI
TpeOOBaHUSIMU

NIIK-2.1. 3HaTh HHCTPYMEHTHI M METOJIBI YIpaBJIeHHS TpeOOBaHU-
AMH; TMPEeIMETHOW 00JacThl0 aBTOMATH3alUH; BO3MOXKHOCTSIMHU
NC; ncrounnkamu wHPOpPMAIIH, HEOOXOIUMON I mpodeccro-
HaJbHOU JAESITENIbHOCTH; COBPEMEHHBIA OTECYECTBEHHBIM U 3apy-
OCKHBIH OMBIT B MPO(ECCHOHATBHON AEATEIEHOCTH; HHCTPYMEHTHI
U METOJBI MOZEITUPOBAHUS OHM3HEC-TIPOIIECCOB OpPTaHHM3AINH; OC-
HOBBI PEMH)KHHUPHUHTA OM3HEC-TIPOIIECCOB OPTaHMU3AINH; YIIpaBIie-
HUE COJEpKaHHEeM TIpOeKTa: JOKyMEHTHpPOBaHHE TpeOOBaHUH,
CHUCTEMY aHajHn3a MPOJYKTa, MOJEPUPYEMBIX COBEIIAHUHN; YIpaB-
JIeHHE KadeCTBOM: KOHTPONBHBIC CHVCKH, BEPU(HUKAIIHS, BaIH]Ia-
s (IpUeMo-cAaTOYHbIE WCTBITAHUS); YIpaBlIeHHE KOMMYHHUKa-
OUSIMH B TpOEKTe: 0a30BbIe HABBIKM YMpaBlieHHS (B TOM YHCIIE
MIPOBEJICHHE MPEe3eHTANNH, TIPOBEICHNE TIEPETOBOPOB, IMyOINIHbIE
BEICTYIUICHUS); KyIbTYPY pPEUH; MpaBUIIa AEIOBON TEPEIICKH.
UIIK-2.2. YMeTh aHanu3upOBaTh BXOJHBIC JaHHBIC; IJIAHUPOBATH
paboThL

NIIK-2.3. Bnagets cHCTEMHBIM MOAXOIOM I BBIOOpA TEXHOJO-
TMA YOpaBIeHUS TPeOOBaHWSIMU; TNPEACTABICHUSAMH HCXOJHBIX
JAHHBIX A7 pa3paOOoTKU IJIaHa YNpaBieHHsS TPEeOOBAaHHUSMH; CH-
CTEMOW COTJIACOBAaHUS B YaCTH HHKEHEPHO-TEXHOJIOTHYECKOTO
obecrieyeHus TUIaHa YIpaBiIeHUs] TpeOOBaHHUSIMH C 3aMHTEPECOBaH-
HBIMH CTOPOHAMHU

PA3IEA 3. MECTO JUCLMILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM IIPOIPAMMBbI

HucnummHa «BBeneHre B aHAIN3 JaHHBIX» U3YdaeTcsl B YETBEPTOM ceMecTpe, oTHocuTcs Kk b1.B. Ya-
CTH y4eOHOro riaHa, (POpMUPYEMOlN y4acTHHKaMU 00Opa30oBaTeNIbHBIX OTHOIICHUH, bioka B.1 «JlucuurivuHb

(Momymm)».

OO01mas Tpy10eMKOCTh AUCIUTUIHHBI COCTABIISET 2 3.€.

3HaHUs, YMEHUS, HABBIKH, OIBIT MPAKTUYCCKUI JCATEIbHOCTH, TPUOOPETEHHBIC MTPH OCBOSHUH HACTOS-
el AUCHIUIUTMHEI, HEOOXOIUMBI JIJISl YCIIENTHOTO OCBOCHHS JUCHUILUIMHBI «CTaTUCTHYECKHE METOJbI aHaln3a
JaHHBIX», «CHCTEMBI aHAIM3a JaHHBIX».

PA3JE] 4. OBBEM (TPYJIOEMKOCTb) TUCIUTLINHBI

(OBLIASL, TIO BUAAM YYEBHOM PABOTBI, BUJAM ITPOMEJKYTOYHOI ATTECTALIUM)

TpyroeMKoOCTh TUCHUNJIMHBI H BUAbI Y4eOHOI padoThI
(ounas ¢opma oOyueHus)

KonTakTHas pabota
Konrakr- | Yacer CP
Bcero| 3amsrist | 3QHSTHS CEMHHAPCKOTO THITA | yag paGo- | Ha moxro- | Mmas
3.e KonTtposns
4acoB | JIEKIIUOH- Ta 10 TOBKY CP
Horo tuma| Jlaboparop- | Ilpakruueckue/ KypcoBoii | Kyp.paO.
HbIE CemuHapckue pabore
4 cemecTp
2| 72| 4 32 i i i 34 2
3auer
Bcero o nucnumninnne
2] 2] 4 | 32 | - - - | 34 | 2




CTPYKTYPA U COAEPKAHUME JUCIIAITJIMHBI

Ne HaumeHnoBanue pazne-

Conep:xaHue TeMbl
n/n | JIOB U TeM TUCIHHUIIHHBI

Paznea Nel «O0mas xapakTepuCTHKA MPoIecca aHAJIN3a JAHHBIX»

1 Tewma 1.1 IIpormecc ana- N3yuaeMbie BOPOCHI:

JIM3a JAHHBIX. 1. IlonsiTHE aHANKM3a TAHHBIX.

2. YpoBuu undopmanuu. MaGopMamoHHas nmupaMua.
3. CrangapThl B 00J1aCTH aHAIN3a IaHHBIX.

Bompocsr aits caMoCTOSITeTbHOTO U3ydeHHS:

1. CrangapThl B 001aCTH aHAIN3a JIAHHBIX.

Pasnesn Ne2 «BBenenue B CTpyKTYpHI AaHHBIX Pandas»

2 Tewma 2.1 [Ipeno6pabot- | M3yuaemblie BOIPOCHL:
Ka U IOJTrOTOBKA JJaH- 1. CtpykTypsl ganneix 6ubnuoreku Pandas: DataFrame u Series.
HbIX. O6paboTka nanHeX | 2. OOpaboTKa JaHHBIX ¢ MOMOIIbIO makeTa Pandas.
C ITOMOIIBIO TTAKeTa 3. Metonst Pandas nu1st mpeaBapuTeIbHOTO aHAIN3a CTPYKTYPBI JaHHBIX.
Pandas 4. Buzyanusanus JaHHBIX ¢ TOMOINBI0 OnbmoTekn Pandas.

Bompochk! 1 cCaMOCTOSTENEHOTO H3YUESHHS:
1. OcHOBHBIE cTaTUCTHUECKUE METO bl OnOanoreku Pandas.

Ilepeuensb pasaenos (MoayJieii), TeM JMCUMILNIMHBI M pacnpeaeleHie y4e0HOro BpeMeHH 110 pa3je-
JaM/TeMaM AUCHMILIMHBI, BUAAM y4eOHbIX 3aHATHI
(B T.4. KOHTAKTHO# padoThl), BUAAM TEKYyLIero KOHTPOJIs
o4yHas popma 00yueHHsd

KonTakTHas padota
Yacsr

Baus- | 3amstus ce- | Kon- | CP Ha Ko
Pasnenst / Tembl THS MHHApCKOTO | Takr- | HOJI- Wnast | ot Bcero

JIEK- THUIIa Hasg TOTOB- CP b qacoB

IINOH- pabora | Ky

HOro | Tlag. | 1P | mo Kyp. P.

THIA p oo Kyp.p
Pasnen 1 «O0mas xapakTepucTu- 2 4 - - - 7 - 13
Ka Mpolecca aHAJIN3a JaHHBIX»
Tema 1.1 Iponecc ananu3a JaHHBIX. 2 4 - - - 7 - 13
Pasnen Ne2 «BBeeHue B CTPYKTY- 2 28 - - - 27 - o7
pb! faHHbIX Pandas»
Tema 2.1 IIpemoOpaboTka u moaro- 2 28 - - - 27 - 57
TOBKa JlaHHBIX. OOpaboTKa TaHHBIX C
nomoniplo nakera Pandas
3auer - - - - - - 2 2
Uroro 3a 5 cemecTp 4 32 - - - 34 2 72

3AHATUA CEMUHAPCKOI'O THITA
JJIsl 09HOI (popMBbI 00yUeHH S

Cemunapckue 3auamus

OO6mme peKOMEHTAIMH 10 TTOTOTOBKE K CEMUHAPCKUM 3aHATHAM. [Ipu moaroToBke K pabote BO BpeMs
MPOBEIEHHsSI 3aHATHH CEMUHAPCKOTO THUMA CIEAYEeT OOpaTUTh BHUMaHHE Ha CIEAYIOIME MOMEHTHI: Ha MpoLecc
MIpeABAPUTEIHLHOM TTOATOTOBKY, Ha pabOTy BO BpeMsl 3aHITHsI, 00pabOTKY TOIYICHHBIX PE3yJIbTaTOB, UCITPABIIC-
HUC IIOJIYYCHHBIX 3aMeJaHuH. Hpez[BapMTeanaﬂ IIOATOTOBKA K yqe6H0My 3aHATUIO CEMHHApPCKOI'0 THU-
1a 3aKJII0YaeTcs] B U3y4YeHHH TEOPETUUECKOro MaTepHaia B OTBEACHHOE JJISI CaMOCTOSATENILHONW paboThl BpeMms,
O3HAKOMJIEHHE C MHCTPYKTHBHBIMU MaTepHajaMi C LIEIbI0 OCO3HAaHU 3a1a4 3aHsATHsA. PaboTa BO Bpems npose-
JICHUSl 3aHSTHSI CEMHUHApPCKOTO THIA BKIIOYAET HECKOJILKO MOMEHTOB: a) KOHCYJIbTHPOBaHHE OOYYarOLIHXCSI
MPETo/IaBaTeNsIMU C LEJIBI0 TIPEJAOCTABICHUST HCUYEPIbIBAIOIIEH HHPOpPMAIMU, HEOOXOIUMOHN Ui CaMOCTOS-
TEJNBHOTO BBINONHEHHUS TPEJIOKEHHBIX IperojaBaTeneM 3ajad, 0) caMOCTOSTEIbHOE BBIOJHEHUE 3aja-
HUI coriacHo 0003HA4YEHHOH yueOHOM porpaMMol TEMaTHKH.



4 cemecTp
Paznen Nel. «O0miasi xapakTeprucTHKA MPOLECCa aHAJIN3Aa TaHHBIX)

JlabopaTopnas padora 1. [lonrotoBka u npeao0padoTka gaHHbIX (4u.).

IMopsinok BeINOJHEHUs PA6OTHI: [[JIs1 UMEIOIINXCS TAaHHBIX BBIIOJIHUTH MPEa00paboTKy: MPOBECTH 00-
paboTKy MPOIYCKOB, aHOMAITLHBIX HAOIFOICHHH, TyOMnKaToB. IHTEpIpeTHPOBATh PEY3IbTATHI.

Jluteparypa

OcHoBHas

1. Oenqua ©.0. Aranmm3 garaeX. Yacts 2. MaCTpyMenTsl Data Mining: yae6Hoe tocodue / @enun
®.0., ®enun ©.D. — MockBa: MOCKOBCKHI FOPOICKOM nemarornueckuii yuusepcurer, 2012, — 308 ¢. — Tekcr:
anekTpoHHslii // [IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/26445.html

2. HunekoBckuii M.A. MeToapl aHanu3a 3HAHWKM M JAaHHBIX: KOHCHEKT JIeKIuH / [{MapKoBCKuUit
N.A., BonkoBa B.M.. — HoBocuOupck: HoBocuOuMpcKkuii TOCy1apCTBEHHBIN TeXHUYECKUH yHUBepcuTeT, 2010. —
68 c. — |ISBN 978-57782-1377-7. — Tekctr: oanektponnsii // IPR  SMART: [cair]. — URL:
https://www.iprbookshop.ru/45385.html

JomomauTenpHas

1. Makkunnu Yac Python u ananu3 mansabix / Makkumm Yac. — CaparoB IIpodobOpaszoBanme, 2019. —
482 c¢. — ISBN 978-5-4488-0046-7. — Tekct  oamektponnwni // IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/88752.html

2. YybykoBa M.A. Data Mining : yueOHOe mocobue / Uyoykora M.A.. — Mocksa, CaparoB : MHTEepHET-
Vuusepcurer Mudopmanmonnsix Texnonoruit (MHTYUT), At [Tu Ap Meana, 2020. — 469 c. — ISBN 978-5-
4497-0289-0. — Tekcr: anextponnsiii // IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/89404.htmi

Pa3znen Ne2. «BBegenue B CTpYKTYpbI 1aHHBIX Pandasy

JlagopaTopHas padora 2. CtpykTypsl naHHbix OuOnmmoreku Pandas: DataFrame u Series. ba3opbie
oreparnuu ¢ Habopamu TaHHbIX (4u.).

Hopsinok BhIMogHeHUs1 padoThl: Co3aTh CTPYKTYpy HaHHBIX Series. Co3maTh CTPYKTYpY IOaHHBIX
DataFrame. /lo0aBuTh, yiaauTh yKa3aHHBIC 3JIEMCHTHI B CO3/IaHHBIC CTPYKTYPHI. BBIMOIHUTE yKa3aHHbIC 0a30-
BBIC OII€pany ¢ CO3AaHHbIMUA Ha60paMI/I JaHHBbIX.

Jluteparypa

OcHoBHas

1. ®enun ©.0. Ananu3 ganubix. Yacts 2. MHcTpyMenTtsl Data Mining: yue6Hoe niocobue / @enun
®.0., Penun ©.D. — MockBa: MockoBCkHli TOPOJICKOM nenarormueckuii yausepcurer, 2012, — 308 ¢. — Tekcr:
anekTpoHHsIii / IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/26445.html

JlomonHuTENbHAS
1. Makkuanu Yac Python u ananu3 ganneix / Makkunnu Yac. — CapartoB IIpogdoGpazoBanue, 2019. —
482 c. — ISBN 978-5-4488-0046-7. — Texct  oamektponuwni // IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/88752.html

JlaGopaTopHas padora 3. [lepBuuHBIl aHAIN3 AaHHBIX C TIOMOINBI0 MeTOA0B Onbmmorekn Pandas mpu
pelLIeHUH TPUKIATIHBIX 3a1a4 (44.).

IMopsinok BeIMoHeHUst padoThl: /11 UMEIONMXCS TAaHHBIX BBITIOJIHHUTE CPE3, TPYMITUPOBKY JaHHBIX T10
3aJJaHHBIX MapaMeTpaM, IPOBECTH aHAJIN3 CTPYKTYPHI 1aHHbIX.

Jluteparypa

OcHoBHas

1. ®enun ©.0. Ananu3z gansbix. Yacts 2. UHcTpymenTtsl Data Mining: yue6Hoe nocobue / Penun
®.0., Denun ©.D. — MockBa: MockoBCkHli TOpOJICKOM nenarorumueckuii yausepcurer, 2012, — 308 ¢. — Tekcr:
anekTpoHHslii // IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/26445.html

2. HunekoBckuii MU.A. Meronpl aHanu3a 3HAHWH M JAaHHBIX: KOHCIEKT JieKiui / [{uapKoBCKuit
N.A., BonkoBa B.M.. — HoBocubupck: HoBocuOupckuii rocyaapcTBeHHbIH TexHUYeckuid yauBepeutet, 2010. —
68 c. — ISBN 978-57782-1377-7. — Tekcr: »snektponnbii // IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/45385.html

HononHuTenbHast

1. Makkunnu Yac Python u ananu3 nanaeix / Makkuamu Yac. — CaparoB [Ipodobpazosanue, 2019. —
482 c. — ISBN 978-5-4488-0046-7. — Tekcr  oanektponnsiii // IPR SMART: [caiitr]. — URL:

https://www.iprbookshop.ru/88752.html

JlaGopaTopHasi padora 4. CraTrcTHuecKue MeTobI Onbnmrorexkn Pandas (4u.).
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IMopsaok BuINOJIHEHUsT PAGOTHI: J[J1si UMCIONIUXCS JaHHBIX BBIMOJHUTH PACYET OCHOBHBIX CTATHCTHYC-
CKUX XapaKTEPUCTHK, IPOBECTH KOPPEISIIMOHHBIN aHAIN3 IEPEMEHHBIX. IHTepIpUTHPOBATh PE3YIIBTATHI.

JIutepatypa

OcHoBHas

1. Oenqua ©.0. Aranmmz manabX. YacTts 2. MaCcTpyMenTsl Data Mining: yaeOHoe ocobue / @enun
®.0., Denun ©.D. — MockBa: MOCKOBCKHI FOPOJCKOM memarornueckuii yuusepcurer, 2012, — 308 ¢. — Tekcr:
anextponusbii // IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/26445.html

2. HwnekoBckuii M.A. MeTonbl aHawM3a 3HAHWN W JaHHBIX: KOHCHEKT Jeknui / [IunbKoBCKHiA
N.A., BonkoBa B.M.. — HoBocubupck: HoBocuOuMpckuii ToCy1apCTBEHHBIN TeXHUYIECKUH yHUBEepcuTeT, 2010. —
68 c. — ISBN 978-57782-1377-7. — Tekctr: »snekrponnsii // IPR  SMART: [cait]. — URL:
https://www.iprbookshop.ru/45385.html

JlomomauTenpHas

1. Makkunnu Yac Python u ananu3 nanaeix / Makkuamu Yac. — CaparoB [IpodobOpazosanue, 2019. —
482 c. — ISBN 978-5-4488-0046-7. — Tekct  oamektponnwni // IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/88752.html

2. YUybykoBa U.A. Data Mining : yuebnoe nocodbue / Uydykosa M.A.. — Mocksa, CapaToB : HTepHET-
VYuausepcurer Undopmanmonnsix Texnonoruit (MHTYUT), At [Tu Ap Meana, 2020. — 469 c. — ISBN 978-5-
4497-0289-0. — Tekcr: anextponnsiii // IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/89404.htmi

JlabopaTopHas padora 5. Busyanuszauus 1aHHbIX (44.).

Iopsinox BbIMOJIHEHUsI PadOTHI: J[J1 UMEIOIIMXCS JaHHBIX MOCTPOUTH TMCTOrPaMMYy, JIMHEHHBI Ipa-
(UK, KPYroByIO qHarpaMmy, TOYSUHYIO JUArpaMMy Ui YKa3aHHBIX NMPU3HAKOB. HTEpIpUTUPOBATH pe3yibTa-
THBI.

Jlureparypa

OcHoBHas

1. Oequa ©.0. Ananmm3 ganaeX. Yacts 2. MaCcTpyMenTsl Data Mining: yae6Hoe mocodue / ®dequn
®.0., Oenun ©.D. — MockBa: MoCKOBCKHI TOPOJICKOM nienaroruueckuii yausepcurer, 2012, — 308 c. — Tekcr:
anexktponusbii // IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/26445.html

2. HunekoBcknii MI.A. MeTonpl aHanmwW3a 3HAHWK W JaHHBIX: KOHCIEKT JIeKuuk / I{MIIBKOBCKUMA
N.A., BonkoBa B.M.. — HoBocubupck: HoBocubupckuii rocyaapcTBeHHbBIH TexHuYeckuid yauBepcutet, 2010. —
68 c. — ISBN 978-57782-1377-7. — Tekctr: »snekrponubii // IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/45385.html

JlonoHUTENbHAS

1. Makkuninu Yac Python u ananu3 nanaeix / Makkuunu Yac. — Caparo [IpodobOpazosanue, 2019. —
482 c. — ISBN 978-5-4488-0046-7. — Texct  oamektponuwni // IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/88752.html

2. Yybykora M.A. Data Mining: yue6Hoe nocodue / Uybykosa MU.A.. — Mocksa, CapaToB : HTepHET-
VYausepcurer Undpopmarmonnsix Texuonoruit (MHTYUT), Ait [Tu Ap Meaua, 2020. — 469 c. — ISBN 978-5-
4497-0289-0. — Tekcr: anextponnbiii // IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/89404.html

JlaGopaTopHasi padota 6. VccienoBarenbCckuii aHanu3 JaHHbIX (4u.).

IMopsinok BuINOTHEHUs PAdOTHI: J[J1s1 UMEIOIUXCS JAHHBIX, UCTIONB3Ys CTATHCTUYCCKUE, rpaduuecKue
METO/IbI, TPOBEIUTE UCCIICIOBATEILCKUN aHAIN3 JTAHHbIX.

Jlureparypa

OcHoBHad

1. ®ennn ©.0. Ananu3 nanabeix. Yacte 2. UacTpyMenThr Data Mining: yueOHoe mocobue / @enuH
®.0., Denun O.D. — MockBa: MOCKOBCKHI TOPOJICKOM mienarorunueckuii yaupepcuter, 2012, — 308 ¢. — Tekcr:
anekTpoHHslii // IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/26445.html

2. HunekoBckuii M.A. MeToapl aHanW3a 3HAHWHW M JAaHHBIX: KOHCHEKT JIeKIuH / [{MapKoBCKUit
N.A., Bonkosa B.M.. — HoBocubupck: HoBocuOUpCKMii TOCYy1apCTBEHHBIN TeXHUYECKUl yHUBepcuTeT, 2010. —
68 c. — ISBN 978-57782-1377-7. — Tekcr: onekrponnsii // IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/45385.html

HononHuTenbHast

1. Makkunian Yac Python u ananu3 nanaeix / Makkuunu Yac. — Caparo [IpodobOpazosanue, 2019. —
482 c. — ISBN 978-5-4488-0046-7. — Tekcr  oanektponnsiii // IPR SMART: [caiitr]. — URL:

https://www.iprbookshop.ru/88752.html

2. Yybykora M.A. Data Mining : yueOHoe nocobue / UyOykosa U.A.. — Mockga, Capatos : UHTepHET-
VYuusepcurer Uadpopmarmonnsix Texuonoruit (MHTYUT), Ait [Tu Ap Menua, 2020. — 469 c. — ISBN 978-5-
4497-0289-0. — Texcr: anextponnslii // IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/89404.htmi
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JlaGopaTopHast padora 7. MccienoBarenbckuii aHanm3 JaHHBIX (4u.).

IMopsaok BuINOJTHEHUs PA0OTHI: J[J1s1 UMEIOIUXCS JAHHBIX, UCTIONB3Ys CTATHCTHYCCKUE, TpadUueCKUe
METO/IbI, IPOBEAUTE MPEA0OPAOOTKY, UCCIICIOBATEIBCKUM aHAIN3 TAHHBIX.

Jluteparypa

OcHoBHas

1. ®enun ©.0. Ananu3 nannbix. Yacte 2. MUacTpymenTsl Data Mining: yueOHoe nmocobue / denuH
®.0., ®enun ©.D. — MockBa: MOCKOBCKHI TOPOCKO# nemaroruueckuii yausepcuret, 2012, — 308 ¢. — Tekcr:
snextponHusiii // IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/26445.html

2. HunekoBckuii M.A. MeToapl aHanu3a 3HAHWH M JAaHHBIX: KOHCHEKT JIeKIuH / [{MapKoBCKuUit
N.A., Bonkosa B.M.. — HoBocubupck: HoBocuOUpCKUil TOCy1apCTBEHHBIN TeXHUUECKUl yHUBepcuTet, 2010, —
68 c. — ISBN 978-57782-1377-7. — Tekcr: osnektponusii // IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/45385.html

JomnonautensHas

1. Makkurnu Yac Python u ananu3 mannaeix / Makkummm Yac. — CapatoB Ilpodo6pazosanme, 2019. —
482 c¢. — ISBN 978-5-4488-0046-7. — Tekcr  osmextponusni // IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/88752.html

2. UybykoBa 1.A. Data Mining : yaebnoe nocooue / Uyoykosa M.A.. — Mocksa, Caparos : UHTepHET-
YrusepcuteT Uuadopmanmonnsix Texaonoruit (MHTYUWT), Ait ITu Ap Menua, 2020. — 469 ¢. — ISBN 978-5-
4497-0289-0. — Tekcr: anextponnsiii // IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/89404.htmi

JlaGopaTopHas padora 8. [Ipe3eHTanus pe3yJabTaTOB aHAIN3a JaHHbBIX (44.).

IMopsinok BeINOJHEHUs PadoThI: [ MMEIOINXCS TaHHBIX, UCTIOJB3YS CTaTUCTUYECKHE, TpaduuecKue
METO/IbI, TPOBEIMTE UCCIICIOBATENBCKIUI aHaIN3 NaHHBIX. OQopMHTE PE3SHTAIIMIO 110 PE3YJIbTaTaM.

Jluteparypa

OcHoBHas

1. Oenun ©.0. Ananu3 ganHbix. Yacts 2. UacTpymenTsl Data Mining: yue6HOe nocobue / @enun
®.0., Penun ©.®. — MockBa: MOCKOBCKHIA TOPOACKOM nefarorunueckuii yuupepeurer, 2012. — 308 ¢. — Teker:
anekTpouHslii / IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/26445.html

2. HunekoBckuii M.A. MeToapl aHanu3a 3HAHWH M JAaHHBIX: KOHCIEKT JIeKIui / [{uabKoBCKuit
N.A., Bonkosa B.M.. — HoBocubupck: HoBoCHOUPCKHIT TOCYIapCTBEHHBINM TeXHUUeCKui yHUBepcuTet, 2010, —
68 c. — ISBN 978-57782-1377-7. — Texkcr: osnektponusiii // IPR SMART: [caiitr]. — URL:
https://www.iprbookshop.ru/45385.html

JlonomauTenpHas

1. Makkuanu Yac Python u ananu3 ganneix / Makkunnu Yac. — CapartoB IIpogoGpazoBanue, 2019. —
482 c. — ISBN 978-5-4488-0046-7. — Texct  oamektponuwni // IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/88752.html

2. Yyoykora M.A. Data Mining : yueOHoe nocobue / UyOykosa U.A.. — Mocksa, Capatos : UHTepHET-
Yuusepcurer Mapopmanmonnsix Texunonoruit (MHTYUT), At [1u Ap Menua, 2020. — 469 ¢. — ISBN 978-5-
4497-0289-0. — Tekcr: anextponnbiii / IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/89404.htmi

PA3JEJ 5. OBPA3OBATEJIbHBIE TEXHOJIOT' U

HNHTepakTHBHBIE 00pa3oBaTe/IbHbIEe TEXHOJOTHUM,
HCIOJIb3yeMble Ha ayAUTOPHBIX JIA00PATOPHBIX 3aHATHAX

Ounas ¢popma 00yueHust

Hcnoab3yemble 00pa3oBaTebHbIe
HaumenoBaHue pa3aenoB, TeM Yacwl
TeXHOJIOTUH
Paznen Nel «O0mas xapakTepucTuka OO6cyxnenune peneHnii mpodeccnoHaIbHO-
NMPoLecca AHAJIU3A JAHHBIX) OpPUEHTHPOBAHHBIX 3aJaHK U 3a/1a4; 00- 4
Tema 1.1 Ilpouecc aHanu3a TaHHBIX CYXKJICHUE U aHAJIN3 PELICHUS KEHCOB
Pasnesn Ne2 «BBeneHue B CTPYKTYPbI JAHHBIX
Pandas» OO6cyxnenue penieHnii npodeccnoHaIbHO-
Tema 2.1 [IpenoOpaboTka ¥ MOArOTOBKA JIaH- OpPHEHTHPOBAHHBIX 3aJ]aHUN U 33/1a4; 00- 28
HbIX. O0pa0boTKa JaHHBIX C TOMOIIBIO NTAKeTa CYXJIEHHE Y aHAJIN3 PELICHHUS KeHCOoB
Pandas
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PA3JEJ 6. YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSITEJIbHOM PABOTBI OBYUYAIOIUXCSI 1O JUCLHUILIAHE

CamocrosiTesbHasi padoTa

HaumenoBanue
pa3aesioB/TeM

Bomnpocel, BbIHOCHUMBIE
HA CAMOCTOATEJbHOE H3YUCHHE

Paznen Nel «O01mas xapakTepUCTHKA MPoIlecca aHAJIn3a
JAHHBIX»
Tewma 1.1 Ipouecc ananu3a TaHHBIX

CranmapTsl B 00JIaCTH aHaIM3a NaH-
HBIX.

Paznen Ne2 «BBeaeHue B CTPYKTYphI AaHHbIX Pandas»
Tema 2.1 [IpenobpaboTtka 1 moaroToBka naHHbX. OOpaboTKa JaH-
HBIX ¢ TOMONIBIO MakeTa Pandas

OCHOBHBIE CTATUCTAYECKUE METOBI
ounonmorexku Pandas.

6.1. IlpumepHbIe 3a1aHuUsl A1 CAMOCTOSATEILHON PadoThI

1. Jlyiis uMErOIIUXCsl JAHHBIX BBIMIOJIHUTH PACUET OCHOBHBIX CTATUCTHYECKUX XapaKTEPUCTHUK, MPOBECTH
KOPPEISIIIMOHHBIN aHaJN3 IepeMeHHbIX. IHTepIpUTHPOBATh PE3yIIbTaTHI.
2. JIns UMETOIIHXCs TaHHBIX, UCIONB3Ys CTATUCTHYECKUE, TpauuecKue METOAbI, MPOBEINUTE HCCIENO0-

BaTeJILCKUN aHaINU3 TaHHBIX.

PA37ET 7. OEHOUYHBIE U METOJJUUYECKUE MATEPHAJIBI IO OBPA3OBATEJIBHOM
IMPOI'PAMME (®OHJ OHEHOYHBIX CPEACTB) JIs1 HPOBEJAEHUSI TEKYIIET'O
KOHTPOJIA YCHHEBAEMOCTHU U ITPOMEKYTOYHOU ATTECTAIIUU

7.1. @opma npomercymounol ammecmayuu 00yuaruyezoca no y4eoHol OucyuniuHe.
KOHTpONBbHBIM MEpONPUSATUEM MPOMEKYTOUHON aTTecTalMu OOydaroluuxcs Mo y4deOHOM
mucuuiinHe «BBenenue B aHanu3 JaHHBIX» B 4 CEMECTpE SIBISIETCS 3a4eT, KOTOPBIM MPOBOAUTCS B

yCcTHOIi Qopme.

Tabnuya 7.1

IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 11O JUCHUITVIMHE, COOTHECEHHBIE C
IJIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHUS OBPA3OBATEJIBHOM NPOT'PAMMBI B
COOTHOUWEHUHA C OUEHOYHBIMHU CPEJICTBAMUA

IInanupyemble pe3yJibTaThl,
XapaKTepu3ylolue 3Tanbl
(¢popmMupoBaHusI KOMIIETEH-
1107001

Coaep:xanue yueOHOT0 MaTepH-
ajia

IIpumephbl KOHTPOJIb-
HBIX BOIIPOCOB M 3a]a-
HUH
JIJISl OLlEeHKH 3HAHWM,
YMEHHH, BJIaJieHUI

Metoanl/
cpeacTBa
KOHTPOJIA

VK-1 Cnocoben OCYIICCTBJIATH INOUCK, KpHTH‘IeCKI/Iﬁ aHaJIu3 U CHUHTE3 I/IH(I)OpMaLII/II/I, MNPpUMCHATH CHCTSMHBIN Ioaxoa aJis

peHICHU MOCTABJICHHBIX 3a/a4

MNYK-1.1 3HaTh METOBI TTIOUCKA
HHPOPMAIHH TS PEUICHUS 110-
CTaBJICHHOH 3a1a4un

Pazmen 1 «O0mas xapakTepucTuKa
mpoIiecca aHajn3a JaHHBIX)

Tewma 1.1 Ilpouecc ananuza naH-
HBIX.

Paznien No2 «BBenenue B CTPyKTY-
peI ganHBIX Pandasy

Tema 2.1 IIpeno6paboTka u moAro-
TOBKa JaHHBIX. O0paboTKa JaHHBIX
¢ nmoMoIpio makera Pandas

1. [TonsTue aHanu3a JaH-
HBIX.

2. YpoBHHU nHdopManuu.
HNudopmarnmonnas nupa-
MUa.

3. CrargapTsl B o0macTu
aHaIn3a JaHHbBIX.

4. CTpyKTypbl JaHHBIX
oubarorexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
momoIipko nmakera Pandas.
6. Merozasl Pandas ms
[peIBAPUTEIHLHOTO aHAIH3a
CTPYKTYPHI TaHHBIX.

7. Buzyanuzanus JaHHBIX C
MTOMOIIBIO OUOTHOTEKH
Pandas.

Y CTHBIH KOHTPOJIB/
OIIPOC Ha CEMUHAPCKUX
3aHATHSX, 3a4eTe, IK3a-
MEHE;

aHaNU3 OKJIAT0B HA
CEeMHHAPCKHX 3aHSITHUSIX;
QHAIIN3 3aIIUTHL pede-
paToB; aHAIM3 3aIIUTHI
MPOEKTOB; MPUMEHEHHE
TEOPETHUUECKUX 3HAHUU
npu aHanuse (pasbope)
KOHKPETHBIX PaKTHKO-
OpPHEHTHPOBAHHBIX CH-
Tyanuii u npodeccno-
HAJIbHO-TIPUKJIIATHBIX
3aja4, aHaJIM3 UCIIOJb-
30BaHUs TEOPETHYCCKUX
3HaHUH B Ipolecce
pelIeHus Kelncos, B
XO0J1€ IETIOBBIX HTP;
MUCHMEHHBIA KOHTPOJIb,
QHAJIN3 COJIePIKAHHSI




Jcce; TeCTUPOBaHHE
(BBIMOJIHEHNE TECTOBBIX
3aJJaHHI)

NVYK-1.2 YMeTh IpOoBOIUTDH KpH-
THYECKHIl aHAIIU3 ¥ CUHTE3 UH-
¢dopmanun

Paznen 1 «O0mas xapakTepucTuka
MpoIiecca aHajmn3a JaHHBIX)

Tema 1.1 IIpouecc aHanusa naH-
HEIX.

Pasnen No2 «BBeneHue B CTPYKTY-
pet naHHBIX Pandasy

Tewma 2.1 IIpemoOpaboTka u moaro-
TOBKa IaHHBIX. OOpaboTKa JaHHBIX
¢ moMoIbeko nakera Pandas

1. [onsATHe aHanu3a aaH-
HBIX.

2. YpoBHHU nHOpMAIHHL.
HNudopmarmonnas nmupa-
MHJIA.

3. CraHgapThl B 001acTH
aHaJnu3a JaHHbIX.

4. CTpyKTypHI 1aHHBIX
6ubimorexu Pandas:
DataFrame u Series.

5. O0paboTKa JaHHBIX C
MoMOIIIbIO Mmakera Pandas.
6. Meroasl Pandas ms
MPEBAPUTEIILHOTO aHAIN3a
CTPYKTYPHI JIaHHBIX.

7. Busyanuzamus JaHHBIX C
[IOMOIIBIO OMOIHOTEKH
Pandas.

AHanu3 nposiBICHHBIX
YMEHMIH IPU PELLIEHUH
KEHCOB, B XOJIC
JIETIOBBIX HTD;
MMUCEMEHHBIH KOHTPOJI,
aHaJIN3 Ka4ecTBa perre-
Huil mpogeccuoHab-
HBIX 3aJa4 B KOHTPOJIb-
HBIX paboTax; aHau3
conepkaHus npodeccu-
OHAJILHO-
OPHEHTHUPOBAHHBIX 3CCE;
TECTHPOBaHUE (BBIION-
HEHHUE TeCTOBBIX 3aJa-
HUI); aHAIN3 3aIUT
npodeccnoHaIbHO-
OPHEHTHUPOBAHHBIX TIPO-
€KTOB;

OIIPOC Ha CEMUHAPCKUX
3aHATHSX, 3aUeTe,
aHaIM3 I0KJIAJI0B Ha
CEMHHAPCKHX 3aHSITHUIX;
aHaJIM3 3alIuThI pede-
PAaToB; aHAIIN3 PEIICHUS
KOHKPETHBIX MPaKTHUKO-
OPHEHTHPOBAHHBIX CHU-
Tyamuii ¥ mpogeccuo-
HaJIbHO-TIPUKJIaIHBIX
3aja4, aHaJIU3 BBIIIOJI-
HEHUS KOHTPOJIBHBIX
pabor

MVYK-1.3 Baagers cuCTEMHBIM
MOJIXOIOM JUTSl PEIICHHS [IOCTaB-
JIEHHBIX 33124

Paznen 1 «O0mas xapakrepucTuka
IpoIiecca aHajn3a JaHHBIX )

Tewma 1.1 Ilpouecc aHanuza naH-
HBIX.

Paznen No2 «BBeneHue B CTPyKTy-
peI naHHBIX Pandasy

Tewma 2.1 IIpemoOpaboTka u moro-
TOBKa JaHHEIX. O0paboTKa TaHHBIX
¢ oMoIbeo nmakera Pandas

1. [onsTre aHanM3a gaH-
HBIX.

2. YpoBHHU HHPOPMAIHH.
HNudopmarrionnas nupa-
MU/Ia.

3. CtangapThl B o0nactu
aHaJn3a JaHHbIX.

4. CTpyKTYypbI JaHHbIX
oubnmmorexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
rmomoIneko nakera Pandas.
6. Metoasl Pandas mst
MPEBAPUTEILHOTO aHAIN3a
CTPYKTYPHI IAaHHBIX.

7. Busyanuzaiust JaHHBIX C
IIOMOIIBI0 OMOIMOTEKN
Pandas.

AHanm3 nposiBICHHBIX
HaBBIKOB IIPY PEIICHUN
KEeHCOoB, B X0OJI¢ NEIOBBIX
urp;

MHCBMEHHBIN KOHTPOJIb,
aHaJIN3 KayecTBa perre-
HHH npodeccnoHab-
HBIX 33134 B KOHTPOIIb-
HBIX paboTax;

aHAIIN3 COJCPKAHUS
po¢ecCHOHATBHO-
OPHEHTHPOBAHHBIX 3CCE;
TECTHPOBaHHUE (BBINOJ-
HEHHe TECTOBBIX 3a/1a-
HUil);

aHaJu3 3amuT npogec-
CHOHAIILHO-
OPHEHTHPOBAHHBIX TIPO-
€KTOB;

OIIPOC Ha CEMUHAPCKUX
3aHATHSX, 3a4eTe, IK3a-
MEH€;

aHaNu3 JJOKJIaJ0B Ha
CEeMHHAPCKHX 3aHITHUIX;
aHaJIN3 3aIIUTHL pede-
paToB; aHAIIN3 PEIICHHS
KOHKPETHBIX PaKTHUKO-
OPHEHTHPOBAHHBIX CHU-
Tyauuit u npodeccno-
HaJIbHO-TIPUKJIAIHBIX
3aj1a4, aHaJIM3 BBIIIOJI-
HEHUS KOHTPOJIbHBIX
pabot

VYK-2 Cnocoben omnpenernsTs Kpyr 3a/1ad B paMKax MOCTaBJICHHOH LEJIH ¥ BEIOMPATh ONTHMAIbHBIE CIIOCOOB! HX PEIICHUS, HCXOI U3
JISWCTBYIOMIMX IPABOBEIX HOPM, UMEIOIIIXCS PECYPCOB U OTpaHHIECHHI




NVYK-2.1 3nate B paMKax HOCTaB-
JIEHHOM IIeTN KaK OIPe/IeNIUTh CO-
BOKYIHOCTb 3aj1a4, 00eCe4nBaro-
KX €€ JJOCTH)KEHUE C yUETOM
HMEIOIIIXCS PECYpPCOB U OTPaHHU-
YEHHUH

Paznen 1 «O0mas xapakTepucTuka
IpoIecca aHaju3a JaHHBIX)

Tewma 1.1 IIpornecc ananm3a naH-
HBIX.

Pasnen No2 «BBeneHue B CTPyKTy-
pet narHBIX Pandasy

Tewma 2.1 IIpemoOpaboTka u moaro-
TOBKa aHHBIX. OOpaboTKa JaHHBIX
¢ momoIneio nakera Pandas

1. [TonsATHe aHanM3a aaH-
HBIX.

2. YpoBuu nHdopmanuu.
NndopmarronHas nupa-
MHUJIA.

3. Crangaptsl B obnacti
aHaJIM3a JaHHBIX.

4. CTpyKTYypBI JaHHBIX
oubmmoTeku Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
rmoMoInpko nakera Pandas.
6. Meroznsl Pandas ms
MPEBAPUTEILHOTO aHAIN3a
CTPYKTYPHI IAaHHBIX.

7. Busyanuzanusi JaHHBIX C
ITOMOIIBI0 OMOIMOTEKH
Pandas.

YCTHBIN KOHTPOJIB/
OIIPOC Ha CEMUHAPCKUX
3aHATHX, 3aUeTe, 3K3a-
MEH€;

aHaN3 JIOKJIAJ0B Ha
CEMHHAPCKHX 3aHSITHIX;
aHaJIM3 3alIUuTHI pede-
paToB; aHAJIIM3 3aIUTHI
MIPOEKTOB; IPUMEHEHHUE
TEOPETUUECKUX 3HAHUHN
rpu a”Hanuse (pasdope)
KOHKPETHBIX MPaKTUKO-
OPHEHTHUPOBAHHBIX CH-
Tyaruii ¥ mpogeccuo-
HaJIbHO-TIPUKJIaTHBIX
3a1ad, aHaJIM3 UCIOJb-
30BaHUs TEOPETHUECKUX
3HaHUM B Ipoliecce
pelIeHus KeNcoB, B
XOJie JETOBBIX UID;
MMUCEMEHHBIH KOHTPOJI,
aHaJIN3 COJePIKAHUS
Jcce; TECTHPOBaHHE
(BBINOJTHEHNE TECTOBBIX
3a/IaHUi)

NVYK-2.2 YMmeTp ucmonasp30BaTh
ANTOPUTMH3HPOBAHHBIA 00N
MOAXOA K PELICHHIO 3a/a4 B paM-
Kax II0CTaBJICHHOM 11eJIH, BEIOUpaeT
ONITHMAaJIbHBIE CIIOCOOBI MX pellle-
HUS

Paznen 1 «O0mas xapakrepucTuka
IpoIiecca aHajamn3a JaHHBIX)

Tewma 1.1 IIpouecc ananuza naH-
HBIX.

Pasnen No2 «BBeneHue B CTPyKTy-
pet naHHBIX Pandasy

Tewma 2.1 IIpenoOpaboTka u moaro-
TOBKa IaHHBIX. OOpaboTKa JaHHBIX
¢ momomipo nakera Pandas

1. [ousTre aHanu3a gaH-
HBIX.

2. YpoBHH nHOpMAIIHH.
HNupopmarmonHas nuapa-
MU,

3. CtaHnapThl B 001aCTH
aHaaM3a JaHHBIX.

4. CTpyKTypHBI TaHHBIX
oubmmoteku Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
MOMOIIIbIO Mmakera Pandas.
6. MeToas! Pandas mst
MPEBAPUTEIILHOTO aHAIN3a
CTPYKTYPHI IAaHHBIX.

7. Buzyanuzamust JaHHBIX C
IIOMOIIBI0 OMOIMOTEKN
Pandas.

AHanmu3 nposiBICHHBIX
YMEHMH IPU PEeLICHUH
KEeHCOoB, B X0OJIe
JIETIOBBIX HID;
MMUCEMEHHBIH KOHTPOJI,
aHaJIN3 Ka4ecTBa perre-
HUH Ipo(ecCHOHAITb-
HBIX 3324 B KOHTPOJIb-
HBIX paboTax; aHaIn3
coneprkanus npodeccu-
OHAJIbHO-
OPHEHTHUPOBAHHBIX 3CCE;
TECTHPOBaHUE (BBIIOJN-
HEHHUE TeCTOBBIX 3aJa-
HUI); aHAJIN3 3aLUT
po¢eCcCHOHATBHO-
OPHEHTHPOBAHHBIX TIPO-
€KTOB;

OIIPOC Ha CEMUHAPCKUX
3aHATHX, 3aUeTe,
aHau3 JIOKJIaJ10B Ha
CEMHHAPCKHX 3aHITHUIX;
aHaJIM3 3alIUThI pede-
PaToB; aHAIIN3 PEICHHS
KOHKPETHBIX MPaKTHUKO-
OPHEHTHPOBAHHBIX CHU-
Tyamuii ¥ mpogeccuo-
HaJIbHO-TIPHUKIIAIHBIX
3aj1a4, aHaJIU3 BBIIIOJI-
HEHUsI KOHTPOJIBHBIX
pabor

NVYK-2.3 Bnagers METOJaMH BEI-
CTpaWBaHUS CUCTEMBI 33,124 U BBI-
OHMpaTh ONTHMAIBHBIE CIIOCOOBI
PEIIeHHs TIOCTaBICHHBIX IeJIeH,
UCXOJIs U3 ICHCTBYIOLIMX TIPaBO-
BBIX HOpMaM

Paznen 1 «O6mas xapakTepucTHKa
Ipolecca aHaau3a JaHHBIX)

Tema 1.1 Ilpouecc aHanuza nau-
HBIX.

Pasnen Ne2 «BBezneHue B CTpyKTy-
psl nanHbIX Pandas»

Tema 2.1 IIpenobpaboTka u moxaro-
TOBKa JaHHBIX. O0paboTKa JaHHBIX
¢ momomipio makera Pandas

1. [TonsiTe aHanmm3a qaH-
HBIX.

2. YpoBHU HH(pOPMAIIHH.
HNudopmanmonnas mupa-
MHa.

3. CtannapThl B 00macTu
aHaIM3a JaHHBIX.

4. CTpyKTypbl JaHHBIX
oubaroTexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
moMoIsio makera Pandas.
6. Metoas! Pandas ast
NPEBAPUTEIHHOTO aHATH3a
CTPYKTYPBI JaHHBIX.

7. Buzyanuzanus JaHHBIX C

AHanm3 IposIBICHHBIX
HaBBIKOB IIPH PETIeHIN
KelCOB, B X0JI€ AETOBBIX
HIp;

MUCHMEHHBIH KOHTPOJIb,
aHaJIM3 KayecTBa perle-
HHH npodeccnoHab-
HBIX 33134 B KOHTPOJIb-
HBIX paboTax;

aHAJIN3 COJePKAHUS
npodeccnoHaIbHO-
OPHEHTHPOBAHHBIX 3CCE;
TECTUPOBaHUE (BBIIOI-
HEHHE TECTOBBIX 3a/1a-
HUi1);

aHaJIM3 3alIuT npodec-




ITOMOIIBI0 OMOIMOTEKH
Pandas.

CHOHAJIBHO-
OPHUEHTUPOBAHHBIX IIPO-
eKTOB,;

OIIPOC Ha CEMUHAPCKUX
3aHATHSAX, 3a4ETe, IK3a-
MCHE;

AHAIM3 JIOKJIAJIOB Ha
CEMHHAPCKHX 3aHSATHSIX;
aHaJIM3 3alIUTHI pede-
paToB; aHAJIU3 PELICHUS
KOHKPETHBIX PAKTUKO-
OPHUECHTUPOBAHHBIX CH-
TyaIuii ¥ mpogeccuo-
HaJbHO-IPHKIIATHBIX
3a/1a4, aHAJIN3 BBITIOJI-
HEHHsI KOHTPOJIBHBIX
pabot

ITK-1 CnocobeH npoeKTHpOBaTh NPHUKIIAJIHOE TPOrpaMMHOE 00ecTieueHE

WIIK-1.1 3HaTh TPUHIUIIEI
MIOCTPOCHHS apXUTEKTYPHI MPO-
rPaMMHOTO  OO€CTeueHuss |
BUJIBI apXUTEKTYPhl IPOrpaMM-
HOTO O0eCIeUueHus; THUIIOBBIE
pewieHus, OWONIMOTEKH TPO-
IPaMMHBIX MOJyJIeH, Ma0OIoHHI,
KJIacChl OOBEKTOB, HCIIOJB3Ye-
MBle TpH pa3paboTKe Mpo-
IPaMMHOTO OOCCIICUCHUS; Me-
TOOBI M  CpPEeICTBAa  IPOCK-
THPOBAHUS NPOrPaMMHOTO
oOeCrieueHHs; METOBI U Cpel-
CTBa NMPOEKTUPOBaHMs 0a3 JaH-
HBIX; METOZBI U CPEACTBA MPO-
EKTHPOBaHMSI  MPOTPAMMHBIX
uHrepeiicon

Paznen 1 «O06mas xapakTepucTHKa
IpoIiecca aHajm3a JaHHBIX)

Tewma 1.1 IIpouecc ananuza naH-
HBIX.

Paznen No2 «BBeneHue B CTPyKTY-
pt AanHbIx Pandasy

Tewma 2.1 IIpemoOpaboTka u moaro-
TOBKa TaHHBIX. OOpaboTKa JaHHBIX
¢ omolnpio nakera Pandas

1. TTonsTHe aHaM3a JaH-
HBIX.

2. YpoBHHU nHOpMAIHHL.
NupopmarmoHHas upa-
MU,

3. Craugaptsl B obnactu
AHAJIM3a JAHHBIX.

4. CTpyKTypHI TaHHBIX
6ubmorexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C

romoInko nakera Pandas.

6. Meroas Pandas mis

HpeBapUTEILHOTO aHAIN3a

CTPYKTYPHI JaHHBIX.

7. Busyanuzamnust JaHHBIX C

[IOMOIIBIO OMOIHOTEKH
Pandas.

Y CTHBIH KOHTPOIIB/
OIIPOC Ha CEMUHAPCKUX
3aHATHSX, 3a4eTe, IK3a-
MCHE;

aHaJIM3 JOKJIAaJ0B Ha
CEeMUHAPCKUX 3aHATHIX;
aHaJIM3 3alIUTHI pede-
PaToB; aHAIU3 3aIUTHI
MIPOEKTOB; MPUMEHECHNE
TEOPETHIECKUX 3HAHUN
npu aHanu3e (pasdope)
KOHKPETHBIX PaKTHUKO-
OpPHEHTHUPOBAHHBIX CHU-
Tyamuii ¥ mpogeccuo-
HAJIBHO-TIPUKJITHBIX
3a[a4, aHaJIN3 UCIOb-
30BaHHSA TEOPETHUECKUX
3HaHUU B Ipoliecce
pelieHus Keicos, B
XOJIe IETIOBBIX HIP;
MHCHMEHHBIN KOHTPOJIb,
aHaJM3 CoNepPIKAHUSL
3cce; TeCTHPOBaHME
(BBITIOJTHEHHE TECTOBBIX
3a/IaHui)

HIIK-1.2 YMeTh MCHOIB30BaTh
CYIIECTBYIOIINE THIIOBEIE pe-
IIEHUSI U MA0JIOHBI IPOEKTUPO-
BaHUS MPOTPaAMMHOTO obecrie-
YCHUS; NPUMEHITH METOJIbI U
cpencTBa MIPOSKTHUPOBAHUS
MPOrPaMMHOTO  0OeCIeUCHus,
CTPYKTYp JaHHbIX, 0a3 JaHHBIX,
MPOTPAaMMHBEIX ~ UHTEP(ECOB;
OCYIIECTBIISATh KOMMYHHUKAIIUU
C 3aMHTEPECOBAaHHBIMH CTOPO-
HAMH

Paznen 1 «O6mas xapakTepucTHKa
IpoIiecca aHajmn3a JaHHBIX)

Tema 1.1 IIpomnecc ananuza naH-
HBIX.

Paznien No2 «BBeneHue B CTPyKTY-
pb! naHHBIX Pandasy

Tewma 2.1 IIpenoGpaboTka u mojro-
TOBKa JaHHBIX. OOpaboTKa TaHHBIX
¢ momonipo makera Pandas

1. [lonsiTue aHanu3a gaH-
HBIX.

2. YpoBHH nHdopManum.
HNudopmanmonnas nmupa-
MU,

3. CrargapTsl B o0macTu
aHAJIM3a JAHHBIX.

4. CTpyKTypBI TaHHBIX
6ubmrorexn Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C

oMol nakera Pandas.

6. Meroasl Pandas ms

MpeABAPUTEIBHOI'O aHAIN3a

CTPYKTYPHI JaHHBIX.

7. Buzyanuzamyst JaHHBIX C

ITOMOIIBI0 OHOIHOTEKH
Pandas.

AHau3 MposBICHHBIX
YMEHUI TIPU peIieHUN
KeHCcoB, B X0/€e
JIENIOBBIX HUTP;
MMMCHMEHHBIH KOHTPOJIb,
aHaJM3 KayecTBa perre-
HUi IpodeccHoHalb-
HBIX 3371a4 B KOHTPOJIb-
HBIX paboTax; aHAITU3
conepkanus npodeccu-
OHAJIbHO-
OPHCHTHPOBAHHBIX 3CCE;
TECTUPOBaHHUE (BBIOJI-
HEHME TECTOBBIX 3a/1a-
HUi1); aHAIN3 3aIIUT
po¢eCcCHOHATBHO-
OPUEHTHPOBAHHBIX ITPO-
€KTOB;

OTIPOC Ha CEMHUHAPCKUX
3aHATUSAX, 3a4ETE,
aHaJu3 JOKJIaJ0B Ha
CEeMUHAPCKUX 3aHATHUIX;
aHaJIM3 3alIuTHI pede-
paToB; aHAN3 pEIICHHS
KOHKPETHBIX MTPAKTHKO-
OpI/IeHTI/IpoBaHHbIX CH-
Tyauuit u npodeccro-
HaJ'[bHO-l'IpI/lKJ'[a)lH])IX
3a7a4, aHAJIN3 BBINOJI-




HEHHMS! KOHTPOJIbHBIX
pabort

UIIK-1.3 Bnagers pa3pabort-
KOH, N3MCHEHHEM M COTJIacoBa-
HHEM apXHUTEKTypHI IPOTPaMM-
HOTO OOECIEYEHUS C CHCTEM-
HBIM aHAJUTUKOM W apXHUTEK-
TOpPOM TIPOTPaMMHOTO obecte-
YCHUS; CHCTEMOW MPOCKTHUPO-
BaHUS CTPYKTYp MJaHHBIX, CH-
CTEeMOH TPOCKTHpPOBaHUS 0a3
JTAHHBIX; CUCTEMOW MPOCKTHPO-
BaHUS TMPOTPAMMHBIX HHTEP-
(eiicoB; OLICHKOW U COTIacoBa-
HHEM CPOKOB BBITIOJNHEHHUS IIO-
CTaBJICHHBIX 3a7a4

Paznen 1 «O0mas xapakTepucTuka
Iporecca aHaIn3a JaHHBIX»

Tewma 1.1 Ilpouecc ananusa nas-
HBIX.

Pasnen No2 «BBeneHue B CTPYKTY-
pet naHHBIX Pandasy

Tema 2.1 IIpenobpaboTka u nmoaro-
TOBKa JaHHBIX. OOpaboTKa JaHHBIX
¢ moMoupio nakera Pandas

1. [onsATHe aHanM3a gaH-
HBIX.

2. YpoBHHU nH(oOpMAaIuu.
WNndopmarmonnas nupa-
MHUJIA.

3. Crangaptsl B obnacti
aHaJIM3a JaHHBIX.

4. CTpyKTYypBI JaHHBIX
oubimorexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
rmoMoInpko nakera Pandas.
6. MeToasl Pandas mst
[peIBAPUTEIHLHOTO aHAIH3a
CTPYKTYPHI IaHHBIX.

7. Busyanuzanusi JaHHBIX C
MMOMOIIIBbIO OUOIHOTEKU
Pandas.

AHanu3 nposiBICHHBIX
HAaBBIKOB TP PEILICHUU
KEeHCOB, B X0/ IET0BBIX
urp;

ITHCHbMCHHBIN KOHTPOJIb,
aHaJIN3 Ka4ecTBa perre-
HUH Ipo¢ecCHOHAITb-
HBIX 3a]a4 B KOHTPOJIb-
HBIX paboTax;

aHAIM3 COJEPIKAHU
npodeccnoHaIbHO-
OPHEHTHUPOBAHHBIX 3CCE;
TECTUPOBaHUE (BBIIOI-
HEHHUE TeCTOBBIX 3aJa-
HUR);

aHaJIU3 3auT npogec-
CHOHAJIBHO-
OPHEHTHPOBAHHBIX TIPO-
CKTOB,;

OIPOC Ha CEMUHAPCKUX
3aHATHAX, 3aYETE, IK3a-
MCHE;

aHaU3 JIOKJIAJ0B Ha
CEMHHAPCKHX 3aHSITHUIX;
aHaJIM3 3alIuThI pede-
paToB; aHAJIM3 PELICHUS
KOHKPETHBIX MPAKTUKO-
OPHUECHTUPOBAHHBIX CH-
Tyamuii ¥ mpogeccuo-
HaJIbHO-TIPUKJIaIHBIX
3aja4, aHaJIM3 BBIIIOJI-
HEHUsI KOHTPOJIBHBIX
pabor

[TK-2. Cnoco6eH ocyliecTBIATh MHKEHEPHO-TEXHOJIOTHUECKYIO MOAJEPKKY TUIAHUPOBAHUS YIPaBIEeHUS TPEOOBAHUSIMH 1O
co-31aunto (Moaudukanuu) u conpooxaeHno NC

UIIK-2.1. 3HaTh MHCTPYMEHTHI
U METOABl YIpaBieHHs Tpebo-
BaHWSAMH; TIpEeIMETHOH 00a-
CTBIO  aBTOMAaTHM3aIlMH;  BO3-
MoxkHocTsiMu WC; ucTouHuka-
MU w#HpOpMANHH, HEOOXOIH-
MOH ans  mpodeccHOoHaIbHOM
JIESITETBHOCTH; ~ COBPEMEHHBIN
OTEYECTBEHHBIN U 3apyOex HBII
OMBIT B MpodecCHOHATBHOM
JIeSITeNTbHOCTH; MHCTPYMEHTHI U
METOJBl MOJEIMPOBAHUS Ou3-
HEC-IIPOLIECCOB  OpraHU3aluy;
OCHOBBI PEHH)XMHHMPHHTA OW3-

HEC-TIPOIIECCOB  OpraHU3alluy;
yIpaBiieHUe COJIepKaHUEM
MpOeKTa:  JIOKYMEHTHPOBAHUE

TpeboBaHUl, cHUCTeMy aHaIN3a
IPOJYKTa, MOJEPUPYEMBIX CO-
BEL[AHUM; YIpaBIEHUE Kaue-
CTBOM: KOHTpPOJIbHBIE CIIMCKH,
Bepudukanus, BaJIUAALNA
(mpueMo-caaTo4Hble  HMCIBITa-
HUS); YIOPaBICHHE KOMMYHHU-
KalusMH B IIpOEKTe: 0a3oBbIC
HaBBIKM ympaBieHuss (B TOM

Pazmen 1 «O0mas xapakTepucTuka
mpoIiecca aHajn3a JaHHBIX)

Tewma 1.1 Ilpouecc ananuza naH-
HBIX.

Paznen No2 «BBeneHue B CTPyKTY-
pet naHHBIX Pandasy

Tewma 2.1 IIpenoGpaboTka u moJjro-
TOBKa JaHHBIX. OOpaboTKa TaHHBIX
¢ momoIneio nakera Pandas

1. [TonsTue aHanu3a JaH-
HBIX.

2. YpoBHHU HHPOPMAIHH.
HNudopmarmonnas nmupa-
MUa.

3. CtangapThl B o0nactu
aHaJnu3a JaHHbIX.

4. CTpyKTYpBI TaHHBIX
oubarotexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
rmomoIneko nakera Pandas.
6. Meroasr Pandas mis
IPEBAPUTEIHLHOTO aHAH3a
CTPYKTYpPBbI JAHHBIX.

7. Buzyanuzanus JaHHBIX C
MTOMOIIBIO OUOTHOTEKH
Pandas.

Y CTHBIH KOHTPOJTB/
OIIPOC Ha CEMUHAPCKUX
3aHATHSX, 3a9eTe, IK3a-
MEHE,;

aHaNN3 JJOKJIAJ0B Ha
CEMHHAPCKHX 3aHITHUIX;
aHaJIM3 3alIUThI pede-
paToB; aHAJIM3 3AIUTHI
MPOEKTOB; IPUMEHEHHE
TEOPETUYECKUX 3HAHUHN
pu aHanu3e (pasdope)
KOHKPETHBIX MPaKTHKO-
OPHEHTHPOBAHHBIX CHU-
Tyauuii u npodeccno-
HaJIbHO-TIPUKJIAIHBIX
3aja4, aHaJIM3 UCIIOJb-
30BaHUs TEOPETHYECKUX
3HAHHUH B IIporecce
pelIeHus KelcoB, B
XOJI€ IETIOBBIX HTD;
MMUCEMEHHBIH KOHTPOJI,
aHaU3 COJCPIKaHUs
Jcce; TeCTUPOBaHHE
(BbIHOHHeHI/le TECTOBBIX
3aJaHuil)




yycle TMPOBEICHHUE IPE3CHTa-
LUH, IPOBEJIEHUE NIEPETOBOPOB,
TyOJTUIHbBIE BBICTYTIJICHHS ),
KyNbTypy pedH; IpaBmiia AeJo-
BOM NEPENUCKHU.

UIIK-2.2. YMmeTb aHaIu3upo-
BaTh BXOJIHBIC JaHHBIC; IIIAHU-
poBath paboTHI.

Paznen 1 «O0mas xapakTepucTuka
Iporecca aHaIN3a JaHHBIX»

Tewma 1.1 Ilpouecc ananusa nas-
HBIX.

Pasnen No2 «BBeneHue B CTPyKTy-
pet naHHBIX Pandasy

Tema 2.1 IIpenobpaboTka u nmoaro-
TOBKa JaHHBIX. OOpaboTKa JaHHBIX
¢ moMoupio nakera Pandas

1. [onsATHe aHanM3a gaH-
HBIX.

2. YpoBHHU nH(oOpMAaIuu.
WNndopmarmonnas nupa-
MUa.

3. Crangaptsl B obnacti
aHaJIM3a JaHHBIX.

4. CTpyKTYypBI JaHHBIX
oubimorexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
rmoMoInpko nakera Pandas.
6. MeToasl Pandas mst
[peIBAPUTEIHLHOTO aHAIH3a
CTPYKTYPHI IaHHBIX.

7. Busyanuzanusi JaHHBIX C
MMOMOIIBIO OUOITHOTEKU
Pandas.

AHanu3 nposiBICHHBIX
YMEHMIH IPU PELLIEHUH
KEeHCoB, B XOJIe
JETOBBIX UTD;
MTUCbMEHHBIH KOHTPOJIB,
aHaJIN3 Ka4ecTBa perre-
HUH Ipo¢ecCHOHAITb-
HBIX 3a]a4 B KOHTPOJIb-
HBIX paboTax; aHanu3
coneprxkaHus npodeccu-
OHAaJIbHO-
OpPHEHTHPOBAHHBIX 3CCE;
TECTUPOBaHUE (BBIIOI-
HEHHUE TeCTOBBIX 3a]a-
Huil); aHanu3 3aIUT
npodeccnoHaIbHO-
OPHEHTHUPOBAHHBIX IIPO-
€KTOB;

OIIPOC Ha CEMUHAPCKUX
3aHATHUSX, 3aUeTe,
aHaNN3 JJOKIAJ0B Ha
CEMHHAPCKHX 3aHSITHUIX;
aHaJIM3 3alIuThI pede-
paToB; aHATM3 PEIICHUS
KOHKPETHBIX PaKTHUKO-
OPHEHTHPOBAHHBIX CHU-
Tyamuii ¥ mpogeccuo-
HaJIbHO-TIPUKIIAHBIX
3aja4, aHaJIM3 BBITIOJ-
HEHUS KOHTPOJIBHBIX
pabor

UIIK-2.3. Biagers cHCTEMHBIM
MOJIXO/IOM JJIsi BBIOOpa TEXHO-
JIOTHH YTIpaBIICHHUS TpeOOBaHH-
SIMH; TIPEJICTABICHUSIMA HCXOJ-
HBIX JaHHBIX Ui Pa3pabOTKU
IJIaHa yrhpaBieHus] TpeOoBaHU-
SIMU; CUCTEMOM COTJIACOBaHHS B
YacTu HH)KEHEPHO-
TEXHOJIOTHYECKOT0  obecmeue-
HUSI TUIAHA YOpaBiieHHus Tpe0o-
BaHHUSAMU C 3anHTEpe-
COBaHHBIMH CTOPOHAMHU

Pazmen 1 «O0mas xapakTepucTuka
IpoIiecca aHajn3a JaHHBIX)

Tewma 1.1 Ilpouecc ananuza naH-
HBIX.

Paznien No2 «BBeneHue B CTPyKTY-
pb! naHHBIX Pandasy

Tewma 2.1 IIpenoGpaboTka u moaro-
TOBKa JaHHBIX. OOpaboTKa TaHHBIX
¢ momoIneio nakera Pandas

1. [TonsTue aHanu3a JaH-
HBIX.

2. YpoBHHU HHPOPMAIHH.
HNudopmarmonnas nmupa-
MUa.

3. CrargapTsl B o0macTu
aHaJnu3a JaHHbIX.

4. CTpyKTYypbI JaHHbIX
oubaroTexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
rmomoIneko nakera Pandas.
6. Meroasr Pandas mis
MpeIBAPUTEIHLHOTO aHAIH3a
CTPYKTYPBI TaHHBIX.

7. Busyanuzaiust JaHHBIX C
MOMOIIBIO OUOJITHOTEKH
Pandas.

AHanm3 nposiBICHHBIX
HaBBIKOB MPH PELICHUN
KEeHCOoB, B XOJI¢ NEIOBBIX
HIp;

MMUCHMEHHBIH KOHTPOJI,
aHaJIN3 Ka4ecTBa perre-
HHH npodeccnoHab-
HBIX 33134 B KOHTPOJIb-
HBIX paboTax;

aHaJIU3 COJePIKAHUS
po¢eCcCHOHATBHO-
OPHEHTHPOBAHHBIX 3CCE;
TECTUPOBaHUE (BBINOI-
HEHHUE TECTOBBIX 3aJa-
HUil);

aHau3 3amuT npogec-
CHOHAJIBHO-
OPHUEHTUPOBAHHBLIX IIPO-
€KTOB;

OIIPOC Ha CEMUHAPCKUX
3aHATHUSX, 3a4eTe, IK3a-
MCHE;

aHaNu3 JJOKJIaJ0B Ha
CEeMHHAPCKHX 3aHITHIX;
aHaJIM3 3alIUTHI pede-
paToB; aHAJM3 PEIICHUS
KOHKPETHBIX PaKTHUKO-
OPHEHTHPOBAHHBIX CHU-
Tyanuii u npodeccno-
HaJIbHO-TIPUKIIaTHBIX
3ajad4, aHaJIM3 BBITIOJI-
HEHUS KOHTPOJIbHBIX
pabor




7.3. IlepeyeHb BONPOCOB /1151 MOATOTOBKH K IPOMEKYTOYHOH aTTecTaluN

ITonsgaTue aHanu3a TaHHBIX.

Yposuu undopmanyn. Madopmanmonnas nupamusa.

CranmapTsl B 00J1aCTH aHAJIA3a JTAHHBIX.

CrpykTypsl 1anubix Oubnuorexu Pandas: DataFrame u Series.

O6paboTka TaHHBIX ¢ TOMOIIBIO TakeTa Pandas.

Mertoas! Pandas i npeBapuTesHOTO aHATN3a CTPYKTYPhI JaHHBIX.
Busyanmzanus qaHHbIX ¢ momMoIibio oubdaunoreku Pandas.

NogakrowhE

7.4. Onucanue nokasarejied 1 KpUTepHeB OLleHNBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUH
HA Pa3JIMYHbIX 3Tanax uX (POPMHPOBAHNS; IIKAJIbI M IPOLEIYPbI OLICHHBAHUSA

7.4.1. OueHuBaHue OTBETOB HA BONPOCHI ¥ BbITIOJHEHHsI 3aJaHU JJIs1 TeKYIIei U mpome-
JKYTOYHOM aTTecTalluu
[Tpu onieHKe 3HaHUHN YUUTHIBAETCS YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIMNA:
1. YpoBeHb yCBOCHUSI TCOPETHUCCKUX TOJIOKEHUH MTUCIUIUIMHEI, PAaBUIBHOCTH (POPMYITUPOBKH
OCHOBHBIX OHATUN U 3aKOHOMEPHOCTEH.
2. YpoBeHb 3HaHHS (PAKTHIECKOTO MaTepuana B 00beMe IPOTrPaAMMBI.
3. Jloruka, cTpyKTypa U TpaMOTHOCTh M3JI0’KEHHS BOIIPOCa.
4. YMeHue CBsI3aTh TEOPHUIO C TPAKTHKOU.
5. YMmenune nenatb 0000IIEHHS, BEIBOIEI.

IIIxana oneHNBaHUSA HA 3a4eTe

Ounenka Kputepun BoicTaBIeHUS] OEHKH

3auTeHo OOy4JaroImuics TOIDKEH:

- IPOJIEMOHCTPHPOBATH 00IIee 3HAHNE U3Yy9aeMOro MaTepHraa;

- [TIOKa3aThb 06H1€e BJIaICHUC HOHSATHWHBIM arnmnapaToM AUCHUIIINHEBI,

- YMETh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOH H3JIaraeMoro BOIpoca;
- 3HaTh OCHOBHYIO PEKOMEH/IyeMYIO POTrpaMMoii yueOHYIO JIUTepaTypy.

He 3aureno OOyuaromuiicst IeMOHCTPHUPYET:

- He3HaHNE 3HAYUTENBHOMN YacTH MPOrPaMMHOTO MaTepHana;

- HE BJIa/ICHUE [TOHATUIHBIM alapaToM AUCLUIIINHEIL,

- CylLIeCTBEHHbIE OIMOKN NPU U3JI0KEHUU YUeOHOTO MaTepHaa;

- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOH H3JIaraeMoro BO-
poca;

- HEYyMEHHME JIeJIaTh BBIBOJIBI IO U3JIaraéMOMy MaTepHaly.

7.5. METOAUYECKHE MATEPUAJIbI, OHPEAEJAIOIIHUE ITIPOLIEAYPbI OEHH-
BAHWA 3HAHUHW, YMEHNH, HABBIKOB U (UJIN) OIIBITA TEATEJbHOCTH, XAPAK-
TEPU3YIOIIUX DTAIIBI ®POPMUPOBAHUA KOMIIETEHIIUN.

KauecTBo 3HaHMI XapakTepu3yeTcs CHOCOOHOCTHIO OOYYaIOmIErocsi TOYHO, CTPYKTYPHPOBAaHHO U
YMECTHO BOCIPOU3BOANUTE MH(POPMALIUIO, TOJYUCHHYIO B IPOLIECCE OCBOCHUS TUCUMIUIMHBI, B TOM BHJIE, B KO-
TOpOM OHa OblJIa U3JI0KeHa B yueOHOM U3IaHUH WIH HPEroaBaTesieM.

YMeHusi, Kak npaBuiio, popMHUPYIOTCA Ha 3aHATHSIX CEMUHAPCKOTO TWIA. 3a/aHus, HalpaBJeHHbIE Ha
OLIEHKY YMEHHA, B 3HAYUTEIBHOMN CTEeH! TPeOYIOT OT 0OYYaIOIerocs MPOsIBICHUSI CTEPEOTUITHOCTH MBbIIILJIC-
HUSI, T.€. CHOCOOHOCTH BBIIOJIHUTH PabOTy 1Mo o0pasuam, ¢ KOTOphIMU OH padoTan B mpouecce ooyuenus. Ilpe-
moagaBaTeib )K€ OLCHUBACT CBOCBPEMCHHOCTE U IMPABUJIBHOCTD BBINIOJTHCHUA 3a1aHH.

HaBpiku Mo3xkHO TPAKTOBATh KaK aBTOMATHU3WPOBAHHBIC YMCHHA, PAa3BUTHIC U 3aKPCIIJICHHBIC OCO3HAH-
HBIM CaMOCTOATEJILHBIM TpyAOM. HaBbiku popMupyroTcsi Mpu caMOCTOSTEIHLHOM BBIITOJTHEHUN OOYUYaIOMINMHUCS
MPAKTUKO-OPUEHTUPOBAHHBIX 331aHNH, MOJEIUPYIOIUX PEUIEHHE UM IPOU3BOICTBEHHBIX U COLMOKYJIBTYPHBIX
3aja4 B COOTBETCTBYIOIIEH 00JMacTH MpodeccHoHaIbHOM JEITeNbHOCTH, KaK MPABUIIO, TPH BBIMOJHEHHU JI0-
MAaIllHUX 33/1aHUH, KypCOBBIX MPOEKTOB (padoT), HayYHO-HUCCIIEAOBATEILCKUX paboT, MPOXOXKICHUN NPaKTHK,
npu paboTe HHAMBUAYAJIBHO UM B COCTaBE IPYIIIBI U T.1I.




YCTHBII onpoc - 3TO MpoLeAypa, OpraHU30BaHHAs KaK cIielHraibHas Oecea MpenoaaBatelis ¢ TpyHIoi
obyuarormuxcs (GPOHTATBHBIA OMPOC) WIH C OTACTHHBIMA OOYJAIOIIMMIUCS (MHANBUAYATLHBIN OMPOC) C MEIBI0
OLIEHKH C(HOPMHUPOBAHHOCTH y HUX OCHOBHBIX MOHATHI U YCBOCHUS y4eOHOro MaTepHaia. YCTHBIA OMpPOC MO-
KET UCTONB30BaThCsl KaK BUJ KOHTPOJISL U METOJI OLIEHUBAaHUS (POPMHUPYEMBIX KOMIIETCHIINH (KaK M KauyecTBa UX
(hopMupoBaHUs) B paMKax CaMBIX Pa3HBIX (OPM KOHTPOJIS, TAKMX KakK: cobeceoBaHne, KOJTIOKBIYM, 3a4eT, K-
3aMeH N0 AWCHUIUIHHE. Y CTHBIA ompoc (YO) mo3BOSET OIEHUTh 3HAHUS M KPYro3op 00y4aromierocs, yMeHue
JIOTHYECKH MOCTPOUTH OTBET, BIAJCHUE MOHOJOTHYECKOW Peybl0 U MHbIE KOMMYHHUKAaTHUBHBIE HAaBBIKH. YO 00-
JajaeT OOJBIIMMU BO3MOXKHOCTSIMH BOCITUTATEIIFHOTO BO3JEHCTBYS IpemnoiaBaTensi. BocnurarenpHas GyHKINSA
YO uMmeeT psAn BaXHBIX aCIEKTOB: MPOGeCCHOHAIBHO-3THUSCKUN W HPABCTBEHHBIM aCIIEKTHI, NUIAKTHICCKHMA
(cucTemaTH3anus MaTepuaia IpU OTBETe, Jydllee 3allOMHHAHUE MaTepuania MpHU MHTEIUICKTyalbHON KOHIIEH-
TpaLuu), SMOLMOHAIBHBIHN (PaloCTh OT YCIEIIHOTO MIPOXOXKACHUS cobecenoBanms) U aAp. OO0ydaromas GyHKIHS
YO cocTouT B BBIABIEHUH JIeTallel, KOTOPBIE M0 KAKUM-TO IMPHYNHAM OKa3aJIMCh HEJOCTATOYHO OCMBICIIEHHBIMU
B XOJle Y4eOHBIX 3aHSATHA M NpPHU MOATOTOBKE K 3au4€Ty WiM Sk3ameHy. YO oOnamaer Takke MOTHBUPYIOLICH
(GyHKLIMEH: TpaBUIILHO OPraHU30BaHHBIE cOOeceI0BaHNe, KOJUIOKBIYM, 3a4€T M 9K3aMEH MOTYT CTUMYJIMPOBATh
y4eOHYIO NesITeNbHOCTD CTYACHTA, €r0 Y9acTHe B HaydHOU padoTe.

Tectrl sBASTOTCS TIpocTeiimei (opMOi KOHTPOIISI, HAIIPaBICHHON Ha MPOBEPKY BIAJEHHS TEPMHHOIO-
TUYECKHUM ariapaToM, COBPEMEHHBIMU HH()OPMAIIMOHHBEIMYM TEXHOJIOTUSMHU M KOHKPETHBIMH 3HAHUSMU B 00Ja-
CTH q)YH[IaMeHTaHLHBIX " NPpUKJIAAHbIX AUCHUIIIINH. Tect moxeT MMpeaOCTaBIATE BO3MOXKXHOCTD BI)I60pa nu3 11e-
peuHst 0TBeTOB (OIMH MIIH HECKOJIBKO MPABUIBHBIX OTBETOB).

CCMI/IHapCKI/IC 3apsaThsl. OCHOBHOE Ha3HadYeHHE CEMHHAPCKUX 3aHATHMN 10 JUCHUIIIIUHE — O6€CH€‘-II/ITB
rITyOOKOe YCBOCHHE 00YUarOIUMKCA MaTEpUAIIOB JICKLIUI, TPUBUBATH HABBIKH CAMOCTOSITEIBHOW paboThI C JIH-
Teparypoil, BOCHUTHIBATH YMEHHE HAXOIUTh ONTHMAaJbHBIE PEIICHUS B YCIOBUSIX W3MEHSIONUXCS OTHOIICHUH,
(hopMupoBaTH COBpeMeHHOE NpodeccnoHaIbHOe MBIIUIeHHE o0yJaromuxcs. Ha ceMuHapCcKuxX 3aHATHSX TPEMo-
AaBaTeCJib MPOBEPACT BBIITOJIHCHUEC CaMOCTOATCIIBHBIX 3.’:1I[aHHI7[ 1 Ka4uCCTBO YCBOCHUA 3HaHPII>i, YMCHI/II‘/'I, ornpeac-
JISIET YPOBEHBb COPMHUPOBAHHOCTH KOMITETEHITHIA.

KommokBuyM MOXeT ciry>kuTh (HOpMOIT HE TOJIBKO MPOBEPKH, HO W TOBBIMIECHUS TMPOU3BOJAUTEIHHOCTH
Tpyaa ctyaeHToB. Ha komutokBuyMax oOCYXAAIOTCsI OTIENbHBIE YaCTH, Pa3/eibl, TEMbI, BOIPOCH U3y4aeMoro
Kypca, OOBIYHO HE BKIIOYaEeMble B TEMATUKY CEMHUHAPCKHUX U JIPYTHX MPAKTHUYECKUX yUeOHBIX 3aHATHH, a TaKkKe
pedepathl, MPOEKTHI U MHBIE PaOOTHI 00YUAIOIITIXCS.

Joxknan, cooOuieHue - MPOAYKT CaMOCTOSITETILHON paboThI CTYACHTA, MPEACTABIISIIOIINI cO00# myOmmy-
HOE BBICTYIUIEHHE TIO IMIPEACTaBICHUIO TONYYEHHBIX pE3yJbTaTOB peIIeHUs ONpeleNieHHOW Yy4eOHo-
MPaKTHYECKOH, yaeOHO-HCCIeI0BATENFCKOM HITH HAYyIHOW TEMBI.

KonTponbeHas paboTa - cpeACTBO MPOBEPKH YMEHUH MPUMEHSATh TOJYYSHHBIE 3HAHUS JUISl pEIIeHuUs 3a-
Jlad ONpPEAETICHHOTO THIA TI0 TEME WM Pa3Jielry.

[IpodheccnoHanbHO-OPHUEHTUPOBAHHOE 3CCE — 3TO CPEACTBO, MO3BOIIIONIEE OIEHUTh YMEHHE 00ydaro-
erocsi MUChbMEHHO M3JIaraTh CYTh MOCTaBJICHHON MPOOJIEMBI, CAMOCTOSATEIBHO MPOBOIUTEH aHAIHW3 ATOW TPO-
6J'IeMBI C MCIIOJIb30BAHUEM aHATIUTUYCCKOTO UHCTPYMCHTApUA COOTBCTCTBYIOIHeﬁ JAUCIHUIIIINHBI, 1€J1aTh BBIBOABI,
000011ar0IIKe aBTOPCKYIO MO3UIIHUIO 110 TIOCTABICHHOM MPO(eCCHOHATBHO-OPUEHTUPOBAHHON TIPO0JIeMeE.

Pedepat - mpoaykT camoCcTOATENpHOM pabOTHI CTyIEHTa, MPECTABISIONINN CO00M KPaTKoe M3I0KEHNE
B MMMCHMEHHOM BHJIC TMOJyYEHHBIX PE3YJIbTATOB TEOPETHUYECKOrO aHaju3a OIpeAe]ICHHOW Hay4yHo# (yueOHO-
HCCIIEIOBATENBCKO) TEMBI, TJIe aBTOP PACKPBIBAET CYTh UCCIIEAYEMOM TPOOIEMBI, TPUBOIUT Pa3IMYHbIE TOUKH
3peHwusl, a TaKKe cOOCTBEHHBIE B3IIIA/IBI HA HEeE.

CuTyanlOHHBIN aHaIN3 - 3TO KOMIUIEKCHBIA aHAJU3 CUTYaIlMH, UMEBIIANA MECTO B PEAIbHOU MPAKTHKE
MpoeCcCHOHANBEHON JIeITEIbHOCTH CIelHaincToB. KOMITJIEKCHBIH aHaln3 BKIOYAeT B ce0sl CIEAYIOIIUE CO-
CTaBJIAIOIIUC: HpH‘-IPIHHO-CJ'IeI[CTBeHHBIﬁ aHaJIn3 (YCTaHOBIIeHI/Ie IMPUYNH, KOTOPBIC ITPHUBCIN K BO3HUKHOBCHUIO
JAaHHOW CHUTYalluu, U CIEJCTBUIA ee pa3BepThIBAHHSA), CHCTEMHBIN aHAIN3 (ONpe/ieNieHHue CYITHOCTHBIX MPeaMeT-
HO-COJIEPKaTENbHBIX XapaKTePUCTHK, CTPYKTYpPhl CUTyalnu, ee (pyHKIWH U Ap.), IEHHOCTHO-MOTHBAI[MOHHBIN
aHanu3 (MOCTPOCHUE CUCTEMBI OIICHOK CHUTYAIIHH, €€ COCTABIISIONINX, BBISBICHAE MOTHBOB, YCTAHOBOK, ITO3UIIAH
JEHCTBYIONINX JIMII); TPOTHOCTHYECKUH aHanu3 (pa3paboTKa NepCIeKTUB PA3BUTHS COOBITHIA 110 TIO3UTUBHOMY U
HETaTUBHOMY CIICHAPHIO), PEKOMEHIATEeIbHBIH aHalu3 (BHIPa00OTKa PEKOMEHIAIMI OTHOCHUTEIFHO IMOBEICHUS
JEHCTBYIONIMX JIUI CUTYAIIMH), MIPOrPAaMMHO-IIENIEBON aHau3 (pa3paboTka MmporpaMm JIesTeTbHOCTH ISl pa3-
pEIICHUs JTaHHOW CUTYaIUH ).

TBopueckoe 3ajaHie — 3TO YAaCTUYHO PErIaMEHTHPOBAHHOE 3aJaHKe, UMEIoIlee HECTaHAapTHOE peLie-
HUE M TIO3BOJISIIONIEE JUArHOCTHPOBATh YMEHHUSI MHTETPHPOBATh 3HAHWA PAa3IMYHBIX HAYYHBIX 00JacTei, apry-
MCHTHUPOBATH CO6CTB€HHYIO TOYKY 3pCHUsA, 1OKa3bIBaTh NNPaBUJIbHOCTH cBOeH IIO3UIINH. MokeT BBIIOJIHATHCS B
VHAWBUTYJIbHOM TIOPSKE WU TPYIION 00yJarOIIIXCS.

JlenoBast u/uiy poseBas UTpa - COBMECTHAS JISSTEILHOCTD TPYIIBI 00YYAIONIMXCS U TIPENoaBaTes Mo
yIpaBJIEHUEM IPEToJIaBaTeNs C MENbI0 pelieHHs y4eOHbIX U NPo(eccHoHaIbHO-OPUEHTUPOBAHHBIX 33734 ITy-



TEM HWTPOBOTO MOJICIHPOBAHUS PeallbHOW MpoOIeMHON cuTyaruu. [103BOSET OllGHUBATh YMEHUE aHAIH3UPO-
BaTh U PEIIaTh THITHMYHbBIC MPOPECCUOHANBHBIC 33/Ia4H.

«Kpyraeiii cTom», MUCKYCCHS — MHTEPAKTHBHBIC OIICHOYHBIC CPE/ICTBA, MO3BOJISIONINE BKIIOYHTH 00Y-
YAIOIIUXCS B MPOLECC OOCYXKJEHHUS CIIOPHOTO BOIPOCA, MPOOJIEMBbI U OLIEHUTh UX YMEHHE apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3PEHHUS. 3aHITHE MOXKET IMPOBOIUTH MO0 TPAAUIIMOHHON (KOHTAKTHOM) TEXHOJIOTHH, JINOO C
WCTIOJIb30BaHUEM TEIeKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

IIpoekT - kOHEUHBIH TTPO(ECCHOHATBHO-OPUEHTUPOBAHHBIN MPOIYKT, MOJy4aeMbIil B pe3yJbTaTe Iuia-
HUPOBAHUS U BBHITIOJHEHUSI KOMIUIEKCA y4eOHBIX M HCCIICOBATENbCKUX 3aMaHuid. [103BONIIET ONCHUTh YMEHHS
00YyYarOIUXCsl CaMOCTOSATENIFHO KOHCTPYHPOBATh CBOHM 3HAHHS B MPOIECCE PEHICHUS MPAKTHYSCKHX 3a1a4 U
mpo0JieM, OPUCHTHPOBATHECA B MH()OPMAIMOHHOM MPOCTPAHCTBE M YPOBEHb C(HOPMUPOBAHHOCTH AHAIMTHYC-
CKHUX, UCCJICIOBATEILCKUX HABBIKOB, HABBIKOB IPAKTHYECKOTO W TBOPYECKOTO MBIUICHHS. MOMKET BBITOIHATHCS
B UHJIUBUIyaJTHLHOM MOPSIKE WK TPYIIION 00yYarouxcs.

PA3IEJ 8. METOIUYECKHE YKA3ZAHHS JJIS1 OBYYAIOIUXCSI
110 OCBOEHMIO JUCIAIINHBI

[Tpu opranuzanuu mporecca U3ydeHUs] JUCUUILTUHB «BBeneHne B aHaIn3 JaHHBIX» 0OydaromeMycs
PEKOMEHTyeTCsl IPUAEPKUBATHCS CIAEYIOMNX YKa3aHUM:

1. O3HaKOMUTBCS C OOIIMM TEMAaTHYECKUM IUIAHOM JICKIIMOHHBIX M IPAKTUUECKUX 3aHSITHH;

2. CamocCTOSITETHHO MTPOPa0aTHIBATh yKE MPONUICHHBI MaTepHall JIEKIIHOHHBIX U TJAO0OPATOPHBIX 3a-
HaTHA. [Ipr HEOOXOIMMOCTH COCTABUTH CIIMCOK BOTIPOC M 00OPATUTHCS K MPETIOAaBaTeNIo.

3. Ilepen u3y4ueHueM HOBOI'O TEOPETUUECKOTO MaTepHala jKelIaTesIbHO 3apaHee 03HAKOMHUTBHCS C CO-
neprkaHueM npeactosime gekuuu. [Ipn Heo0X0ANMOCTH COCTaBUTh CIIMCOK BOIIPOCOB M OOPATHUTHCS K Ipe-
[I0JIaBaTEJIo.

4. Ecnu B X0le pacCMOTPEHUSI HOBOI'O TEOPETUYECKOTO MU IIPAaKTUUECKOI0 MaTepuaa IpernojiaBa-
TEJIb CChUIAETCSl HAa MOTy4EHHbIE paHee 3HAHUS, YMEHUS UM HaBBIKU, TO PEKOMEHIYETCS UX IOBTOPHTb.

5. BBIITOJIHATH WHIAWBUAYAJIbHBIC 3aJaHUA JKCJIATCIIbHO HC TOJIBKO B paMKax y‘-I€6HI)IX 3aHATHH.

6. O3HaKOMUTBCSI CO CIIMCKOM JINTEPATyphl U MHTEPHET-PECYPCOB, PEKOMEHIyEeMbIX IpernoaaBare-
JeM IS yriyOJIeHHOTO H3ydeHHsl TM00 AUCLUIIMHEL B LIEJIOM, THOO OTACIBHBIX PAa3IeIIOB.

Y4eOHo-MeToInIecKoe 00eCIeYeHNE CaMOCTOSITENbHON pabOThl CTYAEHTOB 10 AUCLUIIIIMHE BKIIHOYACT:

1. ®enun, @. O. Ananu3 nanaeix. Yacts 1. [loaroroBka JaHHBIX K aHAIU3Y: yueOHOE mocooue /
®. O. Oenun, ©. ©. Oeaun. — MockBa: MOCKOBCKHI TOpOJICKON megaroruueckuii yuusepeurert, 2012. — 204 c.
— Texkcr: onexktponHbsld // Iludposoit obOpazosarensHblii pecypc IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/26444. . html

PA3JEJ 9. YYEBHO-METOJWYECKOE U UH®OPMALIMOHHOE
OBECIIEYEHUE JUCHUITJINHBI

Ocnosnas numepamypa’
1. ®equn ©.0. Ananu3z ganHbix. Yacts 2. MHcTpymenTtsl Data Mining: yueOHoe nocobue / deanH
®.0., ®enuna O.D. — MockBa: MOCKOBCKHI rOpOACKON negarorunueckuii yaupepeuret, 2012. — 308 ¢. — Teker:
anekTpoHHsbIii / IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/26445.html

2. HunekoBckuii MU.A. Meroapl aHanu3a 3HAHWH M JaHHBIX: KOHCIEKT JieKiui / L{uapkoBCKuit
N.A., BonkoBa B.M.. — HoBocuOupck: HoBocuOMpckuit TOCy1apCTBEHHBIN TeXHUYECKUH yHUBEpcuTeT, 2010, —
68 c. — ISBN 978-57782-1377-7. — Tekcr: »anektponusii // IPR  SMART: [caiit]. — URL:

https://www.iprbookshop.ru/45385.html
Jlononnumensnas numepamypa’

1. Makkunau ¥Yac Python u ananu3 manaeix / Makkumim Yac. — CapatoB Ilpodobpazosanue, 2019. —
482 c. — ISBN 978-5-4488-0046-7. — Tekcr  oanektponnsiii // IPR SMART: [caiitr]. — URL:
https://www.iprbookshop.ru/88752.html

2. UybykoBa M.A. Data Mining : yue6HOe ocobue / UyOykoBa M.A.. — Mocksa, Capatos : MHTepHET-
VYuusepcurer Madopmanmonnsix Texnonoruit (MHTYUT), At [Tu Ap Menua, 2020. — 469 c. — ISBN 978-5-
4497-0289-0. — Tekcr: anextponnsiii / IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/89404.htmi
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https://www.iprbookshop.ru/45385.html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/89404.html

IlepeyeHb MHPOPMAIMOHHBIX TEXHOJOTHH, HCIOJIb3YeMbIX NMPH OCYLECTBJIECHUHN 00pa3o-
BaTEJbHOI0 Mpouecca Mo AUCHMILINHE: HHTEPHET-PeCYpPChl, COBPeMeHHbIe NMPo(ecCHOHATbHbIE
0a3bl JaHHBIX, HHGOPMALIHOHHBIE CIIPABOYHbIE CHCTEMBbI
HNHuTepHeT-pecypcsl
URL.: https://www.iprbookshop.ru/ — snexrponHo-6ubimoreynas cucrema IPRsmart.

NudopManmoHHO-CNIPABOYHBbIE U TOUCKOBbIE CHCTEMBI
CnpaBounas npaBoBas cucrema «Koncynsrantllmocy: http://www.con-sultant.ru

CoBpemMeHHbIe POPeccHoHAIbHbIE 0a3bI JAHHBIX

URL:http://www.edu.ru/ — 6ubaroteka denepanbaoro nopraia «Poccuiickoe 00pa3oBaHUEH
URL:http://www.prlib.ru — IIpe3unenrckas 6ubamoTeka

URL:http://www.rusneb.ru — HarimonanbHas 31€KTpoHHast OMOIHOTEeKa

URL:http://elibrary.rsl.ru/ — caiir Poccuiickoii rocymapctBeHHON OnOmmroTekn (pasaen «DIeKTPOHHAs
OubIMoTEKAY)

URL:http://elib.gnpbu.ru/ — caiit HayuHoii memarorudeckoil siekTpoHHou OuOimorekn um. K.JI.
YumHcKoro

Komnnexm JIUUCH3UOHHO20 U C60000HO pacnpocmpanAaemozo npocpammHozo oﬁecneuenuﬂ, 6 mom
qyucie ome4ecmeeHHozo npouseodcmsa

KoMnieKkT JuIeH3MOHHOI' 0 IporpaMMHoOro odecneyeHus

Microsoft Open Value Subscription nmns pemenunii Education Solutions Ne Tr000544893 ot
21.10.2020 r. MDE Windows, Microsoft Office u Office Web Apps. (cpok aevicteus no 01.11.2023 1)

AnTtuBupycHoe nporpammuoe obecrieuenue ESET NOD32 Antivirus Business Edition qorosop
Ne 1C00-006348 ot 14.10.2022 1. (cpok nerictBus g0 13.10.2025 1)

[IporpamMmmHoe obecnieueHue «Mwuparmonmuc» cucreMa BeOWHAPOB - JIMIICH3MOHHBIN JIOTOBOP
244/09/16-x ot 15.09.2016 (Crnenudukanus k JIlunensnonnomy gorosopy 244/09/16-x ot 15.09.2016,
ot 11.05.2022 r.) (cpok mevictus 1o 10.07.2023 1)

OnexkTpoHHass HWHGOPMAMOHHO-O0pa3oBarenbHas cpena «1C: YHUBEpCHUTET» JOTOBOpP OT
10.09.2018 1. NeIIPKT-18281 (beccpouno)

Wudopmanmonnas cuctema «llepsoiitbut» cybnauuensuonsslii gorosop ot 06.11.2015 r
Ne009/061115/003 (Geccpouno)

Cucrema tectupoBanusi Indigo nunensuonnoe cornamenue (Jorosop) or 08.11.2018 1. NeJl-
54792 (6eccpouHO)

WNudopmanmonno-nouckosas cucrema «Koncynsrant Ilmoc» - moroBop 06 nHpOpManmoHHO
noazepxke ot 26.12.2014, (6eccpouno)

DnexTpoHHO-0nbOaMoTeunass cuctema [PRsmart munensuonssiit gorosop ot 01.09.2022 r
No9489/22C (cpox neiictBus mo 31.08.2024 r.)

Hayunas snexrponnas oubnmuorexka eLIBRARY nunensuonnsiit norosop SCIENC INDEX Ne
SIO -3079/2022 ot 12.01.2022 1. (cpok nevictBus 1o 27.01.2024 1)

CB0001HO pacnipocTpaHsieMoe NPOrpaMMHOe odecrneyeHue
Kommnexkr onmaiin  cepsucoB GNU  ImageManipulationProgram,  cBo6oaHO
pacrpocTpaHsieMoe IPOrpaMMHOEe 0OecTIedeHnE

Ilpozpammnoe obecneuenue omeuecmeennozo nPouU3600Cmea.

[IporpamMmmuoe obecnieuenue «Mwupamonuc» cucreMa BeOHMHApPOB - JIMIIEH3MOHHBIN TOTOBOP
244/09/16-x ot 15.09.2016 (Cnenuduxamnus k Jlunenznonnomy goroBopy 244/09/16-k ot 15.09.2016,
ot 11.05.2022 r.) (cpok metictus no 10.07.2023 1)

DnexkTpoHHas WH(MOpPMAIMOHHO-O0pa3oBatenbHas cpeaa «1C: VHHBeEpCHUTET» JHOTOBOpP OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)



Nudopmarmonnas cucrema «llepBoritbut»y cyonunensuonssiii goroop ot 06.11.2015 r
Ne009/061115/003 (6eccpouno)

Cuctema TtectupoBanusi Indigo nmunensmonHoe cornamenue (dorosop) or 08.11.2018 1. Ne/Jl-
54792 (6eccpouHo)

Nudopmanmonno-nouckosast cucreMa «Koncynsrant Ilmocy» - moroBop 00 mHGMOpManmoHHO
nogaepxke ot 26.12.2014, (6eccpouno)

DOnekTpoHHO-OnOMMoTeunass cuctema I[PRsmart nunensmonnsnii gorosop ot 01.09.2022 r
Ne9489/22C (cpok neiictBus 1o 31.08.2024 1)

Hayunas snexrponnas o6ubmmoreka eLIBRARY munensuonusiii goroop SCIENC INDEX Ne
SIO -3079/2022 ot 12.01.2022 1. (cpok aeiictBust 10 27.01.2024 1)

PA3JEJ 10. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

YueOHast ayaquTopus U IpoBeAeHns 3auatuii | OOopynoBaHue: crieluaIn3upoBaHHas Mebers (Mebeb

JIEKIIMOHHOTO THIA, 3aHATHI CEMHHAPCKOTO aynutopHas (9 cTonos, 9 cTynbeB, 10cKa ayqUTOpHAsT),
THUIA, TPYNIOBBIX U UHIUBHUYaIbHBIX KOH- CTOJI MIPEToJaBaTes, CTyJ MpernoaaBaTes.

CYNBTallMi, TEKYIIETO KOHTPOJIS M IPOMEXKY- | TexHnueckue cpefcTBa 00ydeHHs: HepCOHATbHBIN KOM-
TOYHOW aTTecTaluu netoTep -9; MynsTUMenniiHOE 000pyIOBaHHE (IIPOEKTOP,
JKpaH).

[Momemenne U1 cCaMOCTOSTETHHON paOOTHI CrennanmupoBanaas Mmebens (10 cromos, 10 cTynbeB),

MEPCOHANBHBIE KOMITBIOTEPHI C BO3MOKHOCTBIO TIOAKITIO-
4yeHusi K ceTH «HTepHeT» U o0eclieueHNneM JA0CTyma B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENBFHYIO Cpe-
Iy YHHUBEPCHUTETA




