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1. HEJIM OCBOEHM S TN CHUITJINHBI

Hean:

[IpeacraBuTh 0OyJarOIIMMCS CPEICTBA VIS aHAIM3a U 00pabOTKH MacCHBOB TAaHHBIX
Ha s3bIKe mporpammupoBaHusi Python, ocHoBHbIE OHMONMHMOTEKM U CpeacTBa
BH3YaIM3allii KaK TAOJIMYHBIX, TAK U HECTPYKTYPHPOBAHHBIX JAHHBIX PA3THYHOM

npupoasl. [lepBUYHBII W BHU3yaJlbHBI aHaIM3 MO3BOJSAET CHPOPMUPOBATH
OpefcTaBiIeHUe 00 HMEIOIIMXCS JAaHHBIX, a TaKXKe BbIIBUTb CKPBIThIC
3aKOHOMEPHOCTH.

2. MECTO JJUCHOUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOT'PAMMBbI

JMucuumnna b1.B.JIB MHcTpyMeHTanbHBIE CpEeACTBAa aHalIW3a JIaHHBIX
OTHOCHUTCS K 3JIEKTUBHBIM JUcCHUILIMHAM bioka 1.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 110 JUCLHUIIJIMHE

Koa u HamMeHOBaHHe Koa n
KOMIIETEHIIMH BbIMYCKHHKA | HaHMeHOBaHMe
HHIUKATOPA Inanupyemble pe3yabTaThl 00y4eHUs MO TUCIUILIIAHE
JOCTHKEHHSA
KOMIIETEHIIN I
VK-1 - Cnocoben VK-1.3 - 3namv: ocHosHbIE MEemMOObL AHANU3A OAHHBIX C HOMOUBIO
0CYyuecmensims nOUck, Buibupaem COBPEMEHHBIX KOMUBIOMEPHBIX CPeocms U obnacmu ux
Kpumu4eckuil anaius u ONMUMATbHBLIL npuUMeHeHUs
cunmes ungopmayuu, sapuanm
. Ymemv: npumensamo xomnviomepHvle cpedcmea Ons
NPUMEHSNb CUCIEMHbILLL Ppeuenus 3a0auu, 5
00pabomku u aHaIU3a OAHHBIX PA3IUYHOU NPUPOODL.
nO0X00 0715 peulenus apaymenmupys

NOCMAGIEHHbIX 3a0aY

€601 8b100p

Brademyv: uncmpymenmanibHeiMu Ccpeocmeamu aHaIu3a
OGHHBIX U HABLIKAMU NOO20MOBKU OAHHBIX OJiSl PeuleHus.
NPUKTAOHBIX 3A00Y.

4. CTPYKTYPA U COAEP KAHUE JUCHUITJIMHbBI*

Homep n
HaHMeHOBaHHUe
TeM W/WIn
pa3nenoB/TemM

Conep:xanue TUCHUITHHBI

O0neM THCIUTIINHDI

(akageMUYecKHE YaChl)

KonraxkTHas
pabora

34T m3 JIP CPO

Tema 1. CuaTakcuc
U CTPYKTYpa s3bIKa
Python. bazoBsie
MIPUHIIAIIBI
00paboTku
MAacCCHBOB JJaHHBIX C

oTeparuu.
CTPOKOBBIMH  JIAHHBIMH.

BBenenue B CHHTakCUC U CTPYKTYpPY s3bIKa
Python. Onepanuu ¢ eTbIMU ¥ BEIIECTBEHHBIMHU
yrcnamMu. Tumbl nanaeix B Python. Jlormdeckue 1 10 20
Omneparopsr if, else, elif. Pabora co

Huknel.  Oneparopsl




HIOMOIIIBIO SI3bIKA break, continue. PabGota co chnmckammu.

Python. Onpenenenue ¢pynkuuii. CioBapu.

Tema 2. MeTobt OcHOBHBIE TNPUHIMIBI PabOTBI ¢ OMOIMOTEKOI

00paboTKH 1 numpy. MeToasl NPEACTaBICHUS MAacCUBOB

TIEPBHYHOTO JMaHHBIX B numpy. Tunsl ganHeix. Onepanuu Haj

aHann3a TabJIMYHBIX | MacCMBaMu. METOIbl H3BICYCHUS JaHHBIX U

AaHHBIX C uHAekcanus. bubnumoreka st paboThl ¢

MOMOIIbIO TaOimyHbiMA  JaHHBIMUA  pandas.  CTpyKTypbl 1 8 20
oubnuorek numpy | namnpix B pandas. JloOaBneHwe M ymaneHHe

u pandas. Metozel | o6bexroB. ['pynnupoBka naHHbIX. IlocTpoenne

UHJIEKCALINH, CBOJHBIX TaOJIHII.

HU3BJICUYCHUA U

TPYIIIUPOBKU

NaHHBIX.

Tema 3. Bosmoxknoctu ~ 6ubnumoteku — datetime s

BosmoxnocTn 00pabOTKM  JaHHBIX,  YHNOPSAOYEHHBIX IO

Oubnmorex datetime | Bpemenu. Onpenencuue popmata 1aThl ¥ BpEMEHH

u dateutil gst npu o0pabotke maHHbIX B pandas. IIpumenenme | 1 2 8
00paboTku ouomoteku dateutil qis paboTel ¢ JaTamu.

YHOPSAOYEHHBIX 110

BPEMCHU JaHHBbIX.

Tema 4. OcHOBHBIE CIIOCOOBI  BU3YaJW3alMHM  JIAHHBIX

Busyanusarus pa3InM4HON IIPUPOLBL. [TocTpoenue

TaOJIMYHBIX JAHHBIX | HHPOPMATHBHBIX  rpaQuKOB €  HOMOIIBIO

cpencTBamMu OMOIMOTEKH matplotlib. CpenctBa

OubnMoTEKH dopmarupoBanus TpadukoB. Bmsyanmmzauus wu 1 4 16
matplotlib. MeTozbl | aHanu3 cTaTUCTUYECKUX OCOOEHHOCTEH NaHHBIX.

MpeaACTaBJICHUA U

BU3yaJIu3allnu

HECTPYKTYPUPOBaH

HBbIX JaHHBIX.

Tema 5. Cpencrsa | OG30p Ooubnmorexku seaborn. Mertonbt

BH3yaJIN3aLiH B BU3yaJIM3al[MM  OINUCATENIbHBIX CTAaTHUCTUK B 4 12
Oubmmorexe oubnmoteke seaborn. Metoapl hopmMaTUpOBAHMS

seaborn. rpadukoB B 6MbIMOTEKE seaborn.

KonTpoas: 0
Bcero no aucuumniiuHe: 4 28 0 76

*3JIT — 3aHsTHS JIeKUMOHHOTO THNA, [13 — BCe BUIBI 3aHATUI CEMUHAPCKOTO THIIA, KPOME J1a00paTOPHBIX
pa6ort, JIP — taboparopusie padoTsl, CPO — camocTosTenbHas padoTa 00y4daronerocs

5. YYEBHO-METOINYECKOE 1 THOOPMAIINOHHOE
OBECHHEYEHUE JUCIUIIJIMHBI

5.1 Pexomenayemasi Jiuteparypa

bubdanorpadguyeckoe onucanue u3ganus (aBTop,

DJIEKTPOHHBIE PeCypChI
3arjaaBue, BUI, MECTO M I0J U3AaHMsA, KOJI. CTP.)




I'ypukoB C.P. OCHOBBI QJIrOpUTMH3ALMH U
nporpaMMupoBanus Ha Python: ygeGHoe mocobue.

http://znanium.com/go.php?id=970143

— OnekTpoH. naH. — M.: ®OPYM: NHDOPA-M,
2019. - 343 c.

[Mnac, /x. BaumepPython mis cioxHbIX 3amad:
HayKa O JAaHHBIX W MamuHHOe oOyuenue / Jx.

http://ibooks.ru/reading.php?short=1&productid=356721

Bannep [Tnac. Cankr-IlerepOypr : ITutep, 2018. -
576 c.

[Tpoxopenok, H.A.Python 3 u PyQt 5. Pa3pa6otkal
npunoxenuit / H.A. Ilpoxopenok, B.A. JIpoHOB.

http://ibooks.ru/reading.php?short=1&productid=353570

Canxrt-Iletepoypr : BXB-Ilerepoypr, 2016. - 832 c.

5.2 IlepeyeHb JIMLEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOI0
NPOrPaMMHOI0 o0ecre4yeHus1, B T.4. 0Te4YeCTBEHHOI0 IPOU3BOACTBA

- 7-Zip

- Microsoft Office Professional

- Microsoft Windows Professional
- Anaconda

- Python

5.3 Ilepeuenb nHpopMaHOHHBIX clipaBo4YHBIX cucteM (MCC) n
coBpeMeHHbIX npodeccuoHabHbIX 0a3 naHHbIX (CIIB/I)

Ne HaumenoBanue CIIB/I/ UCC
1. DnekTponHas oubnroTeka Grebennikon.ru — www.grebennikon.ru
2. Hay4unas snekrponnas 6ubmmorexka eLIBRARRY — www.elibrary.ru
3. Hayunas anektponHas oubimoreka KubepJlennka — www.cyberleninka.ru
4. basa qannbeix [IOJITTPE]] CripaBournku — Www.polpred.com
5. baza nanueix OECD Books, Papers & Statistics na miatrgpopme OECD iLibrary
www.oecd-ilibrary.org
CrpaBouHas nmpaBoBas cucrema Koncynprantllntoc (MHCTaIUTMPOBAaHHBINA pecype
6.
CIIOI' DY mm www.consultant.ru)
7 CrpaBounas mpaBoBas cucrema «I’APAHT» (uactammpoBanssiii pecypc CIIOI DY
' W WwWw.garant.ru)
8 HHpopmanroHHo-cripaBoyHas cuctema «Koeke» (MHCTaNTUPOBAHHBIN pecypc
' CIIGI DY mmm www.kodeks.ru)
9. DekTpoHHas oubnroTeynas cuctema BOOK.ru - www.book.ru
10. DnexrponHas GuGmuoreunas cuctema O5C FOPAUMT — www.urait.ru
11 BJICKTPOHI-IO-6I/I6JII/IOTCIIH3.$I cucrema SHAHUYM (ZNANIUM) —
WWW.zZnanium.com
12. JnexTponHas 6ubnuotexka CIIGI' Y- opac.unecon.ru



http://znanium.com/go.php?id=970143
http://ibooks.ru/reading.php?short=1&productid=356721
http://ibooks.ru/reading.php?short=1&productid=353570
http://www.grebennikon.ru/
http://www.polpred.com/
http://www.oecd-ilibrary.org/
http://www.znanium.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCIHUIIVINHBI

JUist peanu3auuy TaHHOM THCLMIUIMHBI UMEIOTCS CHEUaIbHbIE TOMEILIECHHUS
JUIsL TIPOBEJCHMS 3aHATUN JIEKIMOHHOTO THWIIA, 3aHATUHA CEMHUHAPCKOIoO THIIA,
KypCOBOIO MPOEKTUPOBAHUS (BBIIOJHEHUS KYpPCOBBIX pPabOT) TIpyHIOBBIX U
UHIUBUIYAIBHBIX KOHCYJbTAallMM, TEKYIIEro KOHTPOJS M IMPOMEXKYTOYHOU
aTTeCTalluy, a TAK)Ke IOMEUICHUS JIJIsl CAMOCTOATEIbHONU PadOTHI.

[TomemieHuss ocHalieHsl OOOpPYIOBAaHUEM M TEXHUUYECKHMHU CpPEJICTBAMHU
oOy4eHus.

[TomemeHuss 111 CaMOCTOSITENBHOM pabOThl OOYYaIOUIMXCS OCHAIIEHbI
KOMIIBIOTEPHOM TEXHUKOW C BO3MO>KHOCTBIO MOJIKJIIOUEHUs K cetu "HHTepHeT" n
o0ecrnieueHrneM JOCTyTa B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPERY
YHUBEPCUTETA.

HaumenoBanmne yuyeOHBIX ayIMTOPHIi, NepeYeHb Anpec
(MecTOMmO10:KEHHE)

Y4eOHBIX ayIMTOPHUI

Ayz. 0001 KomnbrorepHslil kiace (1715 mpoBeaeHus npaktuyeckux | 191023, r. CaHkr-
3aHATHI, KYpCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KypcoBbiX | [leTepOypr,  yi.
paboT) ¢ MpUMEHEHUEM BBIYUCIUTENIbHON TexHuku). O6opynoBan | Kanan
MYJIBTUMEAUNHBIM KOMIUIEKcoM. Crienmanu3upoBanHas mebens u | ['puboenona,
obopynoBanue: YueOHas MmeOeab Ha 25 mocalouHbIX MecT, pabouee | 30/32, mutep «A»,
MECTO mpemnojaBaTenisi, croil 1 mT., mocka menoBas 1 mr. (2-x | «by», «P»
CEKIIMOHHAs), JOCKa MapKepHas Ha KOJIECHKax |IIT., Belrajgka
cTorika 3mir., xamo3u 2mT. Kommerorep Intel 15-7400/8Ghb/1Th/
Monutop. DELL S2218H - 24 mr. HaGopbl AeMOHCTPAITMOHHOTO
000pynoBaHusl U y4eOHO-HATJISHBIX TOCOOUM: MyIbTUMEIUMHBIC
MPWIOKEHUS K JISKIIMOHHBIM KypcaM M TPAKTUYCCKUM 3aHATHSM,
WHTEPaKTHUBHBIC yUeOHO-HATJISTHBIC TOCOOMS.

Ayx. 0003 KomnbrorepHsblil kiace (1715 mpoBeaeHus npaktuyeckux | 191023, r. CaHkr-
3aHATHI, KYpCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KypcoBbiX | [letepOypr,  yi.
paboT) ¢ MpUMEHEHHWEM BBIYUCIUTENIbHON TexHuku). O6opynoBan | Kanan
MYJIBTUMEIUNUHBIM KOMIUIEKCOM. O00pynoBaH MyJIbTUMEIUNHBIM | [')puboenona,
koMriekcoM. Crnernuanu3upoBaHHass MeOens U oOopymoBanume: | 30/32, mutep «Ay,
VYuebnas MmebOenb Ha 25 mMocaJo4yHBIX MecT, pabouee MmecTo | «by, «P»
npenoAaBaTens, cToi - 1 mT., Jocka MaJieHbKas MenoBas - 1 mirT.,
JI0CKa MapKepHasi Ha Kojecukax - 1 mr., kapeapa - 1 wr., Bemanka
cToika - 3 mT.,, Kamo3u - 2 wT.,, Kommberoorep I5-
7400/8Gb/1Th/DELL S2218H - 24 wr., UHTepakTuBHAs JTOCKa
ScreenMedia OP78 ¢ MOOWIBHOW CTOWKOM ¥ Kpemex s
npoekTopa - 1 mt. HaGopsl 1eMOHCTPAIIMOHHOTO 000PY/I0BaHUS U
y4eOHO-HATJIAHBIX TOCOOWI: MYIbTUMEAUINHBIC TPHIOKEHUS K
JIEKIIMOHHBIM KypcaM M MPAaKTHUYECKUM 3aHSTUSM, HHTEPAKTUBHBIC
yueOHO-HarJIIHbIe TOCOOMSL.

Ayn. 0005 KomnbroTepHblit kiacc (ais mpoeaeHus npaktudeckux | 191023, r. Cankr-
3aHATHI, KYpCOBOIO MNPOEKTUPOBaHUs (BBIMOJIHEHUS KypcoBbIX | [leTepOypr, yi.




paboT) C MPUMEHEHUEM BBIUUCIUTEIbHOU TexHUKH). OO0pynoBaH
MYJbTUMEIUUHBIM KOMIUIeKcoM. Crienuanu3upoBaHHas MeOenb U
obopynoBanue: YduebHast MmeOeab Ha 25 MocalouHbIX MeCT, pabouee
MECTO TpemnojaBarensi, CToa - | mT., J0CKa MapKepHas Ha
KoJeCuKax - 1 IIT., Bemlajgka CTOMKa - 2 IIT., »KaJIio3u - 2 IIT.,
Komnsiorep Intel i5 4460/1T6/81'6/Samsung s23e200 - 10 1.,
Kommerotep Intel i5 7400/1Th/8Gh/Philips 243V5Q 23" - 12 miT.,
MynwsTumenniinbiii npoektop Tum 1 Optoma X 400 - 1 mT., Oxpan
¢ anekrpornpuBoaoM ScreenMedia Champion 244x183cm (SCM-
4304) - 1 mr., Hoyroyx HP 250 G6 1WY58EA - 3 mt. HaGopbr
JEMOHCTPAIIUOHHOTO  OOOpYAOBaHUS W Y4COHO-HATJISAHBIX
MOCOOUH: MyJTETUMEIUAHBIE IPUIIOKEHUS K JIEKITMOHHBIM KypcaM |
NPAKTUYECKUM 3aHSATUSIM, HWHTEPAKTUBHbIC YyueOHO-HATJISAIHBIC
nocoowusl.

Kanan
I'puboenona,
30/32, mutep «A»,
«by», «P»

Ayn. 2020 KoMmbroTepHbIi Ki1ace (7151 TPOBEJACHUS MPAKTUIECKUX
3aHATHI, KYpCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS KYpPCOBBIX
paboT) ¢ MpUMEHEHUEM BBIYUCIUTENILHON TexHuku). O6opyaoBaH
MYJIbTUMEIUMHBIM KOMIUIEKCOM. Crienuann3upoBaHHas MeOenb U
obopynoBaHue: YuebHast MmeOenb Ha 25 MocalouHbIX MecT, pabouee
MECTO MPEToIaBaTelis , JOCKa MapKepHas Ha KOJIeCHKax 2 IIIT., CTOJ
lmrr., ctyn 61T, *Kamo3u 21T., Bemanka cTorka 2mrt. KoMnsrorep
Intel 15-7400/16Gb/1Tb/ Bumeoxapra NVIDIA GeForce GT
710/Monutop  DELL  S2218H - 25 wmr., Hlxad
TeJIeKOMMYHUKaIMOHHBIN HacTeHHbIi [IMO IIIPH-2-6.650 - 1 mT.,
, Kommyrarop ProCurve Switch 2626 - 1 ., MyabTUMeTUAHBI#H
npoexTop Optoma X 400 - 1 mT., kpan noanpyxuHeH.pyaHoit MW
Cinerollo 200x200cMm (S/N) - 1 mT. HaGopsl 1eMOHCTPAIHOHHOTO
000opyioBaHUs M y4eOHO-HATJISTHBIX TTOCOOH: MYIbTUMEININHBIC
MPWIOKEHUSI K JIEKIIMOHHBIM KypcaM M MPAKTUYECKUM 3aHATUSM,
WHTEPAKTHUBHBIC yUeOHO-HATJISTHBIC TOCOOHS.

191023, r. CanKT-
[lerepOypr, yiu.
Kanan
I'puboenona,
30/32, mutep «A»,
«b», «P»

Ayn. 2022  JlaGopatopusi ~ "JlabopaTOpHBI  KOMILIEKC
"Cnenuanu3upoBaHHas MeOenb U 00opyaoBaHue: YueOHas MeOesnb
Ha 19 mocagounbix Mect (19 KommbrOTEpHBIX cTOJA, 19 YepHBIX
Kpecesia) pabodyee MecTo mpemnojaaBarelisi (KOMIBIOTEPHBIM CTO
lurr., kpecno lmit.), 1ocka MennoBasi OAHOCEKIIMOHHAs 11IT., 1oCKa
MapKepHas Ha Kojecukax | mr., cron lmirt., ctyn 1miT., xamo3u
lmT.,,  Bemanka  CTOHKa 1. Kommbrotep Intel 15
4460/1T6/81'6/moruTop Samsung 23" - 1 ., Komnerorep Intel i5
4460/1T6/81'6/ monmtop Samsung 23" - 18 mT. HaGopsr
JE€MOHCTPALIMOHHOTO  OOOpYyNOBaHUS M y4yeOHO-HarJIsIHBIX
MOCOOMIi: MyTbTUMEMIHBIE TPUIIOKEHUS K JICKIIMOHHBIM KypcaM U
MPAKTUYECKUM 3aHITHSIM, WHTEPAKTHBHBIC YYEOHO-HATIISIHBIC
nocoousl.

191023, r. CankT-
[TerepOypr, yi.
Kanan
I'puboenona,
30/32, mutep «A»,
«by», «P»

Ayn. 2032 KoMmbroTepHBIHN Ki1ace (17151 TPOBEJACHUS MPAKTUUECKUX
3aHSTUNA, KYpPCOBOT'O IPOEKTHUPOBAHUS (BBIMIOJHEHHUS KYyPCOBBIX
paboT) ¢ MpUMEHEHNEM BBIYUCIUTENIbHON TexHuku). O6opyaoBaH

191023, r. CankT-
[TerepOypr, yi.
Kanan
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MYJTbTUMEIUMHBIM KOMIUIeKCcOM. Crienuanu3upoBaHHas MeOelb u
obopynoBanue: YdyeOHast MmeOeab Ha 25 MocalouHbIX MeCT, pabouee
MECTO TipernoaaBarens (cron lmr., kpecao 1mT.), Jocka MapKepHast
Ha KoJecuKax | mT., MapKepHas TOCKa Ha HOXKax |IIT., BEeraiku
CTOMKM 11IT., CTON 2IIT., CTYJIbEB 41IT., JOCKAa OOBbSBICHUHN 11IT.,
xamo3u 2mT., Kommerorep Intel 15-7400/16Gb/1Th/ Buacokapra
NVIDIA GeForce GT 710/Monutop. DELL S2218H - 25 mir.,
WutepaktuBHas npocka SMARTB 680 - 1 mr., Ikad
TeaeKoMMyHUKanuoHHbIi Hactennbii [IMO IIIPH-2-6.650 - 1 m.,
Kommyrarop ProCurve Switch 2626 - 1 mrT., TepmuHanbHas
CTaHIUs TOHKHI KIIMEHT B cocTtaBe Sun Ray 2 client - 1 mr., Croiika
JUIsL MHTEpAaKTHUBHOW Jocku 660x680 - 1 mT. HabGopsr
JEMOHCTPAIIMOHHOTO ~ O0OpYyNOBaHUS W y4eOHO-HATJISTHBIX
0CcOOMIA: MyJTbTUMEIUIHBIC TPUIIOKEHUS K JICKITMOHHBIM KypcaM U
NPaKTHYECKUM 3aHATHSAM, WHTCPAKTHBHBIE Y4eOHO-HATIISTHBIC
nocoousl.

I'puboenona,
30/32, mutep «A»,
«by», «P»

Ayn. 2072 VYueOHas aynuropust (IJis TPOBEICHUS 3aHITHM
JEKIIMOHHOTO THUIA W 3aHSATHH CEMHHAPCKOrO THUIA, KypCOBOIO
MPOEKTUPOBAHUS (BBINIOJIHEHUSI KYPCOBBIX PAa0OT), TPYNIOBBIX U
WHIUBUIYAIbHBIX ~ KOHCYJbTAIlMH, TEKYIIETO KOHTPOJIS M
MPOMEKYTOUHON arTecTaluu), OO0OpyAOBaHA MYJIbTUMEAUINHBIM
KoMmIuiekcoM. Cnernuanu3upoBaHHas MeOenb U 000pyJdOBaHUE:
VYuyebnas MmebOenb Ha 88 MOCANOYHBIX MECT, pabodee MECTO
MpernojiaBaress, 10cka MenoBas (3-X ceKIoHHas) - 1 mt., kadeapa
- 1 wr., cTyn - 2 wrT., Bemajika cToika - 1 mrT., )ano3u - 2 miT.,
Kommnerotep Intel 13-2100 2.4 Ghz/500/4/Acer V193 19" - 1 miT.,
Dkpan ¢ anekrponpuBogoM ScreenMedia Champion 244x183cm
(SCM-4304) - 1 mr., Cron mnpenogaBareas - 1 1T,
Mynbrumeauiinbiii mpoektop Tun 2 Panasonic PT-VX610E - 1 mT.,
Mukmiep-ycuwmutens TA-1120 - 1 wr., Komonkm Hi-Fi PRO
MASKGT-W- (2 mT.) - 1 mr. HaGopsl AeMOHCTPAIlMOHHOTO
000py0BaHUsl U YYEOHO-HATJISIAHBIX OCOOUI: MYJIbTUMEIUNHBIE
MPWIOKEHUS K JISKIIMOHHBIM KypcaM M TPAKTUYECKUM 3aHSTHSIM,
MHTEPaKTUBHbIEC YUeOHO-HArJIsHbIE TOCOOHUS.

191023, r. CaHKT-
[lerepOypr, yi.
Kanan
I'puboenona,
30/32, mutep «A»,
«b», «P»

Ayn. 2084 VYueOHas aynuropusi (IJis TPOBEICHUS 3aHITHM
JEKIIMOHHOTO TUIA M 3aHATHH CEMHHAPCKOTO THIMA, KYpPCOBOTO
MPOCKTUPOBAHMS (BBITIOJIHEHUSI KYPCOBBIX palOT), TPYMNIOBBIX H
WHJUBUYAIbHBIX ~ KOHCYJbTAIlMM, TEKYIIET0 KOHTPOJIS W
MPOMEKYTOUHON aTTecTanuu), O0OpyJAOBaHA MYJIbTUMEIUIHBIM
koMIiekcoM. Crnernuanu3upoBaHHass MeOenb U 00OpYyJIOBaHHE:
VYuebnas MmebOenb Ha 88 MOCaJOYHBIX MeECT, pabodee MECTO
npenojaBaresis, Jocka MesioBas (3-X cekimonHas) - 1 mr., kadeapa
- 1 mt., cToa - 2 wr., ctyn - 2 mT., Kommerorep Intel i3-2100 2.4
Ghz/500/4/Acer V193 19" - 1 mT., Mukmep-ycunurens AA-120
Roxton - 1 mT., MynsTuMenuitHbelii npoekrtop Panasonic PT-
VX610E - 1 mr., Dkpan ¢ anekrpornpuBogoM ScreenMedia

191023, r. CanKT-
[lerepOypr,  yu.
Kanan
I'puboenona,
30/32, mutep «A»,
«by», «P»
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Champion 244x183cm SCM-4304 - 1 mr., Jlocka MarHuTHO-
mapkepnas 100*200 - 1 mrt. HabGopsl AeMOHCTPAIMOHHOTO
000pyI0BaHUsl U YYEOHO-HAIJISIAHBIX TOCOOUM: MYJIbTUMEIUNHBIC
NPWIOKEHUS K JIEKIMOHHBIM KypcaM U MPAaKTHYECKUM 3aHSATUSIM,
MHTEPAKTUBHBIE Y4eOHO-HATJISIIHBIE TOCOOUSI.

/. METOANYECKUE YKA3ZAHUA JJI51 OBYYAIOUIET'OCH IO
OCBOEHUIO INCIUIIJIMHBI

[Ipuctynmass K UW3Y4YEHUIO JUCUUIUIMHBI, OOydalleMycs HE00X0IuMO
03HAKOMUTBCSI CO CIEAYIOIMMH TOKYMEHTAMU:

- y4eOHO-METOIMUECKON JOKYMEHTAIIUEH;

- JOKaJIbHBIMA ~ HOPMATUBHBIMM  aKTaMH,  PETIAMEHTUPYIOUIUMHU
OCHOBHBIE  BONPOCHI  OpPraHM3alMd U  OCYLIECTBJIEHUS 0Opa3oBaTeIbHOU
JIEATEIIbBHOCTH, B TOM YKCJIE PErNIAMEHTUPYIOIIUE MOPSAOK MPOBEACHUS TEKYIIETO
KOHTPOJISI yCTIEBAEMOCTH M MPOMEKYTOYHON aTTECTAIMU 00yJarouuxcs,

— rpadukom KOHCYJIbTallNil COTPYIHHUKOB npodeccopcko-
IIPENoIaBaTeNbCKOr0 COCTaBA.

YpoBeHb U ryOMHA OCBOEHUS JUCIMIUIMHBI ONPESTSIOTCS aKTUBHOW U
CUCTEMATHUYECKON paboToil 00ydaromuxcsi Ha JICKIIMOHHBIX 3aHSTHIX, 3aHATHUIX
CEMUHAPCKOTO THIA, BBHIMOIHEHUEM CaMOCTOSATEIBLHON pabOThl, B TOM YMHCIIE B
YaCTHU BBIICJICHHS HauboJiee 3HAYMMBIX U aKTYaJIbHBIX MPOOJIeM ISl JajdbHEUIIero
uzydeHusi. OcoObIM yCJIOBHEM Kaue€CTBEHHOI'O OCBOCHHUS IUCIMIUIMHBI SBISETCS
s dexTrBHAS OpraHu3alus TpyJa, MO3BOJSIONIAS pPacHpeAcuTh Y4eOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBUU C TpauKoM y4eOHOro mpoiiecca.

[Ipu moAroToBke K y4eOHBIM 3aHATUSM, OOYYAIOITUMCS MPETOCTABIISETCS
BO3MOYKHOCTh ~ MOCELIEHUSI  KOHCYJIbTAIlM  COTPYJHUKOB  MPO¢eccopcKo-
npenoaaBareibckoro cocrtaBa CIIOI'DY cormacHo pacnucaHuio, YCTaHOBICHHOMY
B IpauKe KOHCYJIbTAIUH.

AynuTopHass M BHeayauTOpHas paboTa oOydarouuxcs JOJDKHA ObITh
HarpaBjeHa Ha (OpMUPOBAHUE!

— (yHIaMEHTaJIbHBIX OCHOB MHUPOBO33PEHUS, oOy4Jaronmxcs U
€CTECTBEHHOHAYYHOT'0 O3HAHUS,

— Oa3uCHBIX 3HAHUW, COOTBETCTBYIOIIMX HAIMpPABICHUIO TMOJATOTOBKA U
3asiBJIEHHOW mpodeccuoHanbHOil 00mactu, (HOPMHUPYIOIUX LEIEBYI0 U
po(ecCHOHANIbHYIO0 OCHOBY JJIsl TOJITOTOBKHU KaJIpPOB;

— npodeCCUOHATBHBIX KOMIETSHITMN OPUEHTHPOBAHHBIX HAa YOBJICTBOPEHUE
MOTPEeOHOCTEN phIHKA TPY/A;

—  WHANBUAYAJTHLHON TPACKTOPUHU MOCPEICTBOM OCBOCHHS YHHUKAIHLHOTO HAbopa
poeCCHOHANBHBIX KOMIICTCHIIUM, JOMOJIHSIONUX KOMIIETEHTHOCTHYIO
MOJAENb  OOydarmierocsi, 3a CYeT OpUEHTAallud Ha  KOHKPETHBIE



npodeccuoHaNnbHbIE CIICIUANN3UPOBAaHHBIE 00JaCTH 3HAHUMN, ONIPEACIIsIEMBbIE
IPEICTaBUTENISIMU PbIHKA TPYAQ;

— METaHaBbIKOB OOYyYalOIUXCs, TAKUX KaK: KOMaHAHas paboTa U JHUIEPCTBO,
aHaJIu3 JAaHHBIX, HU(POBBIE HABBIKM, pa3pabOTKa M peaau3alusi MPOEKTOB,
MEKKYJIbTYPHOE B3aUMOJECHCTBHUE.

8. OCOBEHHOCTHU OCBOEHUSA JUCHUIIJIUHBI JJ151 THBAJIM1OB
N JnLl C OrPAHUYEHHBIMHU BO3MOXKHOCTSAMMU 310POBbSL

OOy4eHne 00yJarIUXCs ¢ OTPAaHNYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBbSI ITPH
HEOOXOJMMOCTH  OCYIIECTBIISIETCSI HA OCHOBE aJaNTHPOBAHHON  paboueit
OporpaMMbl  C  WCIOJB30BAaHHEM  CICIHATBHBIX  METOJOB  OOydYeHUS |
TUIAKTHYECKUX  MaTepHalioB, COCTaBICHHBIX C Y4YeTOM  OCOOCHHOCTEU
NCUXO(U3UUECKOTO PA3BUTHS, WHIANBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBBS TAKKUX OOydaromuxcs (00yJaromierocs).

B menax ocBoeHus y4ueOHOW MporpamMmbl JUCHMIUIMHBI WHBAJIUJIAMH U
JUIAMHA  C  OTPAHWYCHHBIMH  BO3MOXHOCTSIMH  37I0POBbS Y HHUBEPCUTET
00€eCIIeYnBaET;

— JUIsl UHBAJIUJIOB W JIMI] C OTPAHMYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI 11O
3pEHUIO: Pa3MEIlEHUE B JOCTYIMHBIX AJI OOy4YarolUXCsl, SBISIOIUXCS CIETbIMU
Wik craboBUIAIIMMU, MeCTaX W B QJalTUPOBAHHON (QopMmMe CHpaBOYHOMN
uH(pOpMAIMM O PACIHCAHUM YYEOHBIX 3aHATUH; NPHUCYTCTBUE ACCHUCTEHTA,
OKa3bIBaIOIIET0 00yYaroeMycst HeOOXOJUMYIO TOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX
(GbopMaTOB METOAMYECKUX MaTepUaoB (KPYIHbIN MPUDT uiau ayauodaisl);

— JUI1 MHBAJIXUJOB U JIALl ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSMU 310pPOBbs I10
CIIyXY: HaJJIeKalllUMH 3BYKOBBIMU CPEJICTBAMH BOCIPOU3BENCHHE HHPOPMALIUK;

— Il MHBAJHWJIOB WU JIMI[ C OTPAHUYCHHBIMM BO3MOXHOCTSMH 3]I0POBbBA,
MMEIOINX  HAPYLWIECHUS  OMOPHO-IBUTATEJIBHOTO  ammapara:  BO3MOXHOCTH
OCCIPEensATCTBEHHOTO JOCTYIa O0yJaroNIuXcsl B yUeOHbIC TTOMECIICHHS, TyaJeTHbIC
KOMHAThl U JApyrue momenieHust kadeapnl, a Takke MpeObIBaHHE B YKa3aHHBIX
MTOMEIICHUSX.

OOGyuaronuecs U3 ynciaa nHBaIUI0B U jull ¢ OB3 obecrneueHbl ne4aTHBIMU
u  (WIM) DICKTPOHHBIMH  00pa30BaTElbHBIMM  pecypcamMu B (opmax,
aJanTAPOBAHHBIX K OTPaHUYCHUSIM HX 3710pOBbs. OOpa3oBaHre O0YYaAIOIIUXCS C
OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBbSI MOXET OBITh OpPraHU30BaHO Kak
COBMECTHO C JIPYTUMU OOYYAIOMIMMUCS, TaK W B OTACIBbHBIX TPyINnax WU B
OTJICJIbHBIX OpTraHU3aIUsX.
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®OH/J ONEHOYHbLIX CPEACTB

1.1 KoHTpOJIbHBIE BONIPOCHI U 32/1aHNUS K IPOMEKYTOYHOI aTTeCcTAlUU

O 00O NO Ol WN PP

e
N = O

[Mpumenenue 6a30BbIX GyHKIMIA Python mis 00paboTKi MacCUBOB
O6paboTka MaCCHBOB C IIOMOIIBIO OUOIHOTEKH NUMPY
I'pynnupoBka 1aHHBIX B OubiroTeke pandas

BbruriciieHue onucarenbHbIX CTATUCTUK B pandas

M3BnedeHune JaHHBIX C MOMOIIIBIO CPeACTB OMOIMOTeKH pandas

Buszyanuzanus pacnpeneneHus YuCI0OBBIX JaHHBIX
[TpumMenenue cpeacTs Seaborn ajis mpoBeacHHs KOPPEIAIUOHHOTO aHAN3a
Busyasnuzaius qaHHbIX ¢ TOMOIIb0 seaborn

1.2 TeMbl NMCbMEHHBIX PadoT

PaGoueit mporpamMmoi AUCIUTUIMHBI HE TIPEyCMOTPEHO.

1.3 KoHTpOJIbHBIE TOYKHU

[Tpumenenue ¢pyukuuii .10c, .110C 11 U3BICUCHHS U 3aTIMCH JAHHBIX
W3BneueHne JaHHBIX, YIOPSIOUYECHHBIX BO BPEMCHH
ITpeobpaszosanue nat B pandas, datetime u dateutil
Busyanu3zaiius 1aHHBIX C TIOMOIIBIO CTOJIOUATHIX JHArpaMm

Homep koHTpOJILHOI

T KOHTPOJILHOI

Cnoco0 npoBeneHust

Homepa tem

TOYKH TOYKH
1 Unousudyanvroe € NOMOWbIO 1-3
3a0anue MeXHUYeCKUx cpedcma
U UHDOPMAYUOHHBIX
cucmem
2 Hnousuoyanvnoe ¢ HOMOWbBIO 4-5
3a0anue MeXHU4eCcKux cpeocma
U UHPOPMAYUOHHBIX
cucmem
3 Texywuii KoHmpob ¢ HOMOWbBIO 1-5

MeXHU4eCcKuUx cpedcma
U UHPOPMAYUOHHBIX
cucmem

1.4 Ilpyrue 00beKThI OllCHUBAHUSA
Paboueit mporpaMMoii AUCIMILTAHBI HE PETYCMOTPEHO.

1.5 CamocrosiTesqibHasi padoTa 00y4arouerocst

HaumeHoBaHUSI CAMOCTOSITEILHOM paﬁOTI)I

Homepa Tem

Buinoanenue domawinux 3aoanuii

1-5
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Buvinonnenue pacuemnvix, anaiumu4eckux, 1
pacyemno-epaguueckux u 0p. 3a0aHuil

Buvinonnenue pacuemmnvix, ananumuueckux, 2-3
pacuemno-epaguueckux u op. 3a0anull
Buvinonnenue pacuemmnvix, ananumuieckux, 4-5

pacyemno-epaguueckux u 0p. 3a0aHuil

1.6 llIkasa oneHUBaHUSA Pe3yJabTATA

[IIkanbl OLICHUBAHUS W MPOLIEYPbl OLICHUBAHUS PE3YJIBTATOB O0OyYEHUS MO
AUCHUIIMHE  pernameHTupyrorcss [lonokeHneM O  TEKylleM  KOHTpOJIE
YCIEBAEMOCTU WU MPOMEKYTOYHOM aTTeCTallMM OOyYaroluXcs IO IMporpammam
BbIciIero oopa3oBanus u [lonoxenrem o 0aIbHO-PEUTUHTOBOM cuCcTEME.

Jia  oueHkn c(HOPMUPOBAHHOCTH pE3yJlbTaTOB OOYYEHHs [0 JUCLUUIUIMHE
UCIOJIB3YETCs 0a/1IbHO-PEHTHHIOBAs CHCTEMAa yCIIeBaeMOCTH 00y4al0IMXCS:

®opmoii UTOrOBOTO KOHTPOJS MO AMCLMILIIMHE SIBISETCS 3a4eT, UTOTOBBIN
pe3ynbraT (OpMHUPYETCS B COOTBETCTBUM CO IIKAJIOH, NMPUBEACHHOM HIKE B
Tabnuue:

bamael Onenka
<55 He3zauer
>=55 3auer

IlIkaJjia oueHUBaHUSA pe3yabTaTa

2 (6amn mo 54) | JleMoHCTpHpyeT HEMOHUMaHHE MPoOIeMbl. MHOTHE TpeOOBaHUS, TPEIBIBIIEMbIE K
3aJaHHUIO HE BBIITIOJIHCHBI.

JleMoHCTpHpYETCS IEpPBUYHOE BOCIIPUATHE MaTeprana. PaboTa He3akoHYeHa U /Win
3TO MJIaruar.

3 (6amn 55-69) | JleMOHCTpHUpYeT YacTHYHOE TOHMMAaHHe MPoOeMbl. BONBIIMHCTBO TpeOOBaHMiA,
MMPEABABIIACMBIX, K 3aJaHUIO BBIITOJTHCHBI.

Brnanenue ojeMeHTaMu 3aJaHHOTO MaTepuaia. B OCHOBHOM BBINMOJIHEHHBIH
MaTepuas MOHATEH U HOCHT IISJOCTHBIN XapakTep.

4 (6amm 70-84) | JleMOHCTpUpYeT  3HAUWTEIBHOE  I[MOHHMAaHHWE  MPOOIEMBI  00O3HAUEHHOM
JTUCIHUILTHHON. Bee TpeboBaHusl, MPeIbsIBISIEMbIC K 3aIaHUI0 BHIMTOJHEHBI,
ConepxaHre BBITIOJHEHHBIX 33JIaHUIl PACKPBITO U PACCMOTPEHO C Pa3HBIX TOYEK
3peHUsL.

5 (6amn 85-100) | JleMOHCTpHpYET MOIHOE MOHUMaHKE PobaeMbl. Bee TpeOOBaHMsI, TPEabIBIsSEMbIE
K 33J[aHUIO BBITIOJHEHBI.

[TpoIeMOHCTPUPOBAHO ~ YBEPEHHOE  BIAJICHHE  MATCPUANIOM  JTUCIIMIUIMHBI.
BrmonHeHHBIE 3aJaHus HOCAT HEJIOCTHBIX XapaKTEP, BBIIIOJIHCHBI B ITIOJTHOM O6’beMe,
CTPYKTYPUPOBAHLI, ITPEACTABJICHBI PA3JIMYHBIC TOYKU 3PCHUA, IPOACMOHCTPUPOBAH
TBOPYECKHUH MOJIXOI.
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