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1. HEJIX OCBOEHUSA U CIHHUIIJINHBI

Hean: [IpeacraBuTh 00yUarommMcs CpeaCcTBa I aHaIM3a U 00pabOTKU MacCHUBOB

JTAaHHBIX Ha sA3bIKe MporpaMmupoBanus Python, ocHoBHbIe 6MOIHOTEKH U CpecTBa
BU3YaJIM3aluH KaK TaOJUYHBIX, TAK U HECTPYKTYPUPOBAHHBIX JAHHBIX Pa3IMYHOM
npuposl. [lepBuuHbIi 1 BU3yalbHbIM aHAIN3 MO3BOJISET CHOPMHUPOBATH
Ipe/ICTaBlIeHUE 00 UMEIOLIUXCS JaHHBIX, a TAKXKE BBIIBUTH CKPbIThIE
3aKOHOMEPHOCTH.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM

ITPOI'PAMMDbI

Jucunmmna b1.B./IB HcTpymMeHTanbHbIe CpEACTBA aHAIN3a JaHHBIX OTHOCHUTCS
K JIEKTUBHBIM JucuMIuiMHaMm bioka 1.

3. INTAHUPYEMBIE PE3YJIBTATHI OBYYHEHMUS 110 JUCHUIIJIMHE

Kon m HauMeHoBaHune Koa n
KOMIIETCHIIMH BBIIYCKHUKA | HauMeHOBaHMe | [LimaHupyemble pe3yJibTaThl 00YyUeHHS 1O JUCIHUTIIHHE
UHANKATOPA
AOCTHKEHMSI
KOMIIeTeHI i
VK-1 - Cnocoben VK-1.3 - 3Hamvb: 0CHOBHBIE MEMOObI AHAAU3A OAHHBIX C NOMOUBIO
ocyuecmensims HOUCK, Buibupaem COBPEMEHHLIX KOMHBIOMEPHBIX CPeOCcms U obaacmu ux
KPUMUYeCKUli aHamu3 u ONMUMATbHBLL npuUMeHeHUs
cunmes urngopmayuu, sapuanm
. Ymemv: npumensmo Komnviomepuvie cpedcmea Ois
NPUMEHAMb CUCEMHbLI peutenus 3a0ayu, .
00pabomKu u aHaIU3a OAHHBIX PA3IUYHOU NPUPOODL.
no0x00 0I5l peueHus apeymeHmupys
NOCMABIEHHbLX 3a0aY c6otl 8b100p Braoemv: uncmpymenmanvuvivu cpedcmeamu ananusa
OAHHBIX U HABLIKAMU NOO20MOBKU OAHHLIX OJisl PeuleHUs]
NPUKIAOHBIX 3a0a.

4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJINHbI*

Homep u
HAaUMeHOBaHHUeE
TeM u/WIn
pa3aesioB/TemM

Coaep:xanue TUCHUILIHHBI

O0BbeM JUCIHHUILINHDI

(akageMHU4YeCKUe 4aChl)

Tema 1. Cunrakcuc
U CTPYKTYpa s3bIKa
Python. bazoBsie
MIPUHIIATIBI
00paboTKu
MacCCHBOB JJAHHBIX C

BBeneHnne B CHHTAKCUC M CTPYKTYpYy S3bIKa
Python. Omnepanuu ¢ HeTbIME U BEIICCTBCHHBIMU
yucnamu. Tumbl ganHeix B Python. Jlormyeckue
ormepanuu. Omnepatops! if, else, elif. Pabora co
CTPOKOBBIMM  JaHHbIMU. Lluknsl.  OmnepaTopsl

KonTakTHast
paborta
3JT 3 JIP CPO
1 10 20




IIOMOIIBIO A3bIKA
Python.

break, continue. PabGora co CHOHCKaMH.
Omnpenenenne Gynkiuit. CoBapu.

Tema 2. MeTonpr
00paboTKN 1

OcHoBHbIE NPUHLUIBI PabOTBl ¢ OHMOIHOTEKOM
numpy. MeToasl TNpPEACTaBICHUS MAaCCHUBOB

TIEPBUIHOTO JTaHHBIX B numpy. Tumsl naHabix. Omnepanuu HaJ

aHanu3a TabIMYHBIX | MacCUBaMH. METOMBI H3BICUCHUS JAHHBIX U

JaHHBIX C WHACKcarus. buOmmoreka s paboTBl €

TIOMOIIBIO TaOnuyHbIMA  aHHBIMU  pandas.  CTpyKTypbl 8 20
6ubnuorek numpy | namnpix B pandas. JloOaBneHWe M yJaleHHE

u pandas. Metozer | oGbekToB. [pynmnupoBka nanusix. [locTpoeHue

MHJEKCALNH, CBOJIHBIX TaOJIHII.

HU3BJICUCHUA U

IpyIIIUPOBKU

JAHHBIX.

Tema 3. Bo3moxxHoctn  Oubimorexkn — datetime g

BosmoxHoCTH 00pabOTKM  JaHHBIX,  YHOPSJOYEHHBIX IO

oubimorek datetime | Bpemenu. Onpenenenue Gpopmata JaThl 1 BDEMEHH

u dateutil js npu o0pabotke maHHbIX B pandas. IIpumMeneHne 2 8
00paboTku o6ubmmoteku dateutil st paboThI ¢ JaTamMH.

YHOOpAAOYCHHBIX 110

BPEMCHU JaHHBIX.

Tema 4. OcHOBHBIE  CITOCOOBI  BH3YQJIM3allMH  JTAHHBIX

Busyanuzarms pa3nIuaHON HPUPOJIBL. [Toctpoenue

Ta0/IMYHBIX JAHHBIX | UHPOPMATUBHBIX ~ IPaUKOB  C  IIOMOIIBIO

CpeACTBaMH O6ubIMoTEKH matplotlib. CpencrtBa

OubIoTeKH ¢dopmarupoBanust rpadukoB. Busyammzanus u 4 16
matplotlib. MeToznel | apanm3 cTaTHCTHYECKUX OCOOSHHOCTEH TaHHBIX.

MPEICTABIICHUS U

BHU3yaJTU3AIAH

HECTPYKTYPHPOBaH

HbIX JaHHBIX.

Tema 5. Cpencrea | O630p ~ Oumbnmorexkm  seaborn. Metosr

BU3yaH3aluH B BU3yQJIM3alliM  ONHUCATEIbHBIX  CTATHCTUK B 4 12
Oubmmoreke oubmmoreke seaborn. MeToasl (hopMaTUPOBAHUS

seaborn. rpadukoB B 6uMOnnoreke seaborn.

Kontpoanb: 0
Bcero no nucuuninne: 28 76

*3JIT — 3aHATHS TEeKUHUOHHOTO TUNA, [13 — Bce BUABI 3aHATHIT CEMUHAPCKOTO THIIA, KPOME JTa00PaTOPHBIX

pabor, JIP — nabopatopusie pabotsl, CPO — camocTosiTenbHas pabota o0ydaromerocs




5. YYHEBHO-METOJNYECKOE U UH®OOPMAILIMOHHOE
OBECIIEYEHHUE JUCIIUITJINHBI

5.1 Pekomenayemas JuTeparypa

bubanorpajpuyeckoe onucanue u3gaHus (aBTop,
3arJjiaBme, B, MeCTO M IO/l M3aHNs, KOJI. CTP.)

DJIeKTPOHHBbIE pecypchl

['ypuxoB C.P. OCHOBBI anropuTMHU3aLK U
nporpaMMupoBaHus Ha Python : yueOHoe
nocodue. — DneKTpoH. aad. — M.: DOPYM:

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

NHOPA-M, 2019. — 343 c.

[Tnac, )x. BangepPython mis cioskHbIX 3amay:
HayKa O JJAaHHBIX ¥ MalllMHHOE 00yueHue / JIx.
Bannep [1nac. Cankt-IletepOypr : ITutep, 2018. -

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

576 c.

[Tpoxopenok, H.A.Python 3 u PyQt 5. Pa3pabotka
npunoxennit / H.A. IIpoxopenok, B.A. JIpoHOB.

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

Cankr-IletepOypr : BXB-IlerepOypr, 2016. - 832
C.

5.2 IlepeveHb JTUIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHAEMOI0
NMPOrpaMMHOI0 odecrneyeHus, B T.4. 0T€YeCTBEHHOI 0 MPOU3BOICTBA

7-Zip

Microsoft Office Professional
Microsoft Windows Professional
Anaconda

Python

5.3 llepeyenb nHpopManuoHHbIX cipaBouHbIX cucteM (MCC) n
coBpeMeHHBbIX nmpodeccuoHaIbHbIX 0a3 1anHbIX (CITB/I)

Ne HaumenoBanue CIIBl/ UCC

JnekTpoHHas oubmmoreka Grebennikon.ru — www.grebennikon.ru

Hayunas siekTponnas oubimmoreka KubepJlennka — www.cyberleninka.ru

1
2. Hayunast anektponnas oubnmoreka eLIBRARRY — wwwe.elibrary.ru
3
4

basa nannbix [TIOJIITPE]] CripaBounuku — Www.polpred.com

www.oecd-ilibrary.org

baza nanaeix OECD Books, Papers & Statistics va miargopme OECD iLibrary

CrnpaBouHnas npaBoBas cucrema Koncynbrantlnroc (MHCTaIIMpOBaHHBIN pecype
CIIoI' DY mmm www.consultant.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/

7 CrnpaBounas npaBoBas cucrema «I’APAHT» (uncrammmpoBanusiii pecypc CII6I DY
' WK WWW.garant.ru)

8 WudopmanronHo-cipaBouHas cuctema «Koneke» (MHCTaTUIMPOBAaHHBIN pecype
' CII6IDY mmm www.kodeks.ru)

9. JnekTpoHHas oubnuoTeuHas cucrema BOOK.ru - www.book.ru

10. PnexrponHas GuGmmoreunas cuctema 5C FOPAUT — www.urait.ru

1. 9ﬂ6KTp0HgO-6H6HI/IOTeqHaﬂ cucrema SHAHUYM (ZNANIUM) —

WWW.Znanium.com
12. DnektponHas oubmmoreka CII6I' Y- opac.unecon.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE
JAUCHUIIJIMHBI

JUis peanu3anuy JaHHOW AMCLUIUIMHBI UMEIOTCS CHIEUaJIbHbIE TOMEILIEHUS
JUIs TIPOBEACHUS 3aHATUI JIEKIMOHHOTO THUIA, 3aHATUI CEMUHApCKOIro THIIA,
KypCOBOTO TPOEKTHUPOBAHUS (BBIIIOJIHEHUS KYpCOBBIX pPalOT) TPYNIOBBIX U
VUHIUBUIYAIBHBIX KOHCYJbTAallMM, TEKYIIEr0 KOHTPOJS M IMPOMEXYTOUHOU
aTTeCTally, a TAK)KE MOMELICHUS JIJIsl CAMOCTOATEIbHON padOTHI.

[TomenieHus: oOcHaIEHbl OOOPYJOBAaHUEM M TEXHHUYECKHUMH CpPEICTBAMHU
oOy4eHusl.

[lomenienuss s CcamMOCTOSATENBHOM padOThl OO0YYarOIIMXCS OCHAIIEHBI
KOMIIBIOTEPHOW TEXHUKON C BO3MOXHOCTBIO MOJAKIIOUEHHS K ceTu "HHTepHer" n
o0ecrieueHrueM JIOCTyTa B JJICKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEILHYIO CPEIy

YHUBEPCUTETA.

HanMeHoBaHue yueOHBIX ayIMTOPUIi, epeYeHb

Anpec
(MecTOMmoJIOKEHU E)
Y4eOHBIX ayMTOPH I

Ayn. 2009 YueOHast ayauTopusi (Ui MPOBEACHUS 3aHATUN JIEKIMOHHOTO THIA M
3aHATHI CEMHHAPCKOTO THIIA, KyPCOBOTO MPOCKTUPOBAHHUS (BBIOTHEHUS KYPCOBBIX
paboT), TPYNIOBBIX W WHIWUBHIYaJbHBIX KOHCYJBTALUH, TEKYIIETO KOHTPOJS M
MIPOMEKYTOUHOH aTTecTaIum), obopyaoBaHa MYJIbTHMEINHHBIM
koMmriekcoM. Crienmanu3upoBanHas Mebenb u obopynoBanue: YdueObnas MeOenb Ha
122 mocamounbix MecT (cTon y4eOHbIH 61 mT., cTynbeB 122 mT.), pabodee MecTo
IperoaaBareisi, cTol M/M, Tym6a 1 mr., mocka MenoBas 1 mT. (3-X CEeKIMOHHAs),
kadenpa 1 mr., tym6a 1 ., kadempa 1 wr., cryn 2 wr., Kommsrorep Intel i3-2100
2.4 Ghz /4Gb/500Gb/Acer V193 19" - 1 mur., 3BykoBoii nmpoekrop Yamaha Y SP-3000
- 1 wr., [Tonsec mpoekTopa ¢ Mo, i/kKamepsl - 1 mrt., DKpaH NpOeKIIMOHHBIN draper -
1 mr.,, Mynerumenuitubiii npoekrop Tunm 2 Panasonic PT-VX610E - 1 mr.,
Kponmrreitn notonounsiii Screen Media D1 - 1 mr. HabGopsl 1eMOHCTpanmoHHOTo
000pyZOBaHHS M Yy4eOHO-HATJLIIHBIX MOCOOUI: MYJIbTUMEAWHHBIE MPUIOKEHUS K
JEKIMOHHBIM KypcaM ¥ TPaKTHYECKUM 3aHSTHSM, HWHTEPAaKTUBHBIE Y4eOHO-

HarSIIHBIE TTOCOOMS.

191023, r. Cankr-
[erepOypr, yn. Kanan
I'puboenosa, 30/32,

nutep «A», «b», «P»

Ayn. 0001 KoMmberoTepHBIH Kiace (I TPOBEACHHUS TPAKTHUSCKUX 3aHATHH,

KYPCOBOTO TPOCKTHPOBAHMS (BBITIOJIHEHUS KYPCOBBIX pabOT) ¢ TPHUMCHCHHEM

191023, 1. CaHkr-

[TerepOypr, yn. Kanan



http://www.znanium.com/

BBIYUCIIATEIHLHOM TEXHUKH). O6opynoBax MYJIbTHMETHHHBIM
komruiekcom. Crienuanu3upoBantas MeOesb U 00opyaoBanue: YueOHas Mmebens Ha 25
MOCAZI0YHBIX MECT, paboyee MeCTO MpenoaaBaTens, cToi 1 mT., Jocka MejoBas | miT.
(2-x cekiMOHHAs), MOCKAa MapKepHas Ha KOJieCMKax lIIT., Bellanka CTOWKa 3IIT.,
xanro3u 21t. Komnerorep Intel 15-7400/8Gb/1Th/ Monutop. DELL S2218H - 24 mir.
Habopel neMOHCTpauMOHHOTO OOOpYAOBaHMS M Y4eOHO-HAITISAHBIX IMOCOOMIi:
MYJIbTUMEINIHBIC TPUIOKEHUS K JISKIIHOHHBIM KypcaM M TPAKTUYECKHM 3aHATHSM,

MHTEPaKTUBHbIE y4eOHO-HATJISIIHBIE TOCOOMS.

30/32,

autep «A», «b», «P»

I'puboenona,

Ayn. 0007 KowmmproTepHblii Kiacc (Al TMPOBEASHHUS NPAKTHYECKUX 3aHATHM,
KYPCOBOTO TPOCKTHPOBAaHMS (BBITIOJIHEHUS KYPCOBBIX pabOT) ¢ MPHUMEHEHHEM
BBIYHACIUTEIRHON  TexHuWkH). (OO0OpyIOBaH  MYyJNbTUMEAMWHBIM  KOMILIEKCOM.
Crnenmanu3upoBanHas MeOenb U o0opyaoBanne: YueOHas MeOenb Ha 33 TToCcaIOIHBIX
MecTa, pabodyee MecTO MPeroaaBarTes, J0CKa MeioBas - | IIT., JOCKa MapKepHas Ha
KOJIECHKax - | IIT., Beranaka cToika - 3 mit., xamo3u - 3 mt., Komnerorep Intel Core
i3 6100/ MSI H110M PRO-D/ O3Y DDR4 8GB 2400MHz/SSD SATA Il
240Gb/Aerocool  Qs-180 400W/KnaBuartypa Microsoft400  for
Business/monutop Asus VS228DE - 24 wt., Mynbtumeauiinbiii npoektop Tum 1
Optoma x 400 - 1 mr., Hoyroyk HP 250 G6 1WYS58EA - 2 mir.

JIEMOHCTPAITMOHHOTO

+ MBIIIb

Habopsr

obopynoBaHMI u y4eOHO-HATJISITHBIX OCOOUIA:
MYJIbTUMEIUHHBIE TIPUIOKEHUS K JEKIUOHHBIM KypcaM M MPaKTHUESCKUM 3aHSITHSM,

MHTEPaKTUBHbIE y4eOHO-HATJISIIHBIE TOCOOMS.

191023, r. Cankr-
[TerepOypr, yn. Kanan
I'puboemonsa,  30/32,

nutep «A», «by», «P»

Ayn. 2015 Jlaboparopus "JIaboparopubiii komruieke" Creruan3upoBanHas Me0elhb
u obopynoBanme: YdeOHas MeOellb Ha 66 TOCAIOYHBIX MECT, pabodyee MecTO
npernojaBaresis, JOCKa MeJOoBasi OJHOCEKIIIMOHHAS - 3 WIT., JJMHHBIA CTON - 2 IUT.,
kapenpa - 1 wr., cryn u3o - 12 mr., xamo3u - 3 mr., Komnerorep Intel 15-
7400/16Gh/1Th/ Buneokapra NVIDIA GeForce GT 710/Monutop DELL S2218H - 20
mit., becipoBoanast Touka goctyna/UNI FI AP PRO/Ubiquiti - 1 mrr., THTepakTHBHEBII
npoektop Epson-EB-455Wi - 1 mrt., Dkpan ¢ anekrponpuBogoM ScreenMedia
Champion 244x183cm SCM-4304 - 1 mrt., KommyTtatop ProCurve Switch 2626 - 1 mr.,
Kpowmrreita moronounsiii PRB-7 Screen Media - 1 mit., MynbTuMe TUiHBIH TPOEKTOP
NEC ME402X - 1 wr., llIkad TenekommyHuKannonHblid HacteHHbIH [IMO [HIPH-3-
6.650 - 1 mT. Habopsl eMOHCTPAIMOHHOTO OOOPYIOBAHUS U YUECOHO-HATIISIIHBIX
MOCOOMI: MyJIBTUMEIUIHBIE TPHIOKEHNS K JICKIIHOHHBIM KypcaM M MPaKTHYCCKUM

3aHATHUAM, HHTCPAKTHUBHBIC y‘le6H0-HaFJ’I$II[HLI€ mocoowus.

191023, 1. CaHkr-
[TerepOypr, yn. Kanan
I'puboenora, 30/32,

utep «A», «by», «P»

Ayn. 2021 Jlabopatopus "JlabopaTopublii koMiuieke" Crienuanu3upoBanHas MeOemb
u obopynoBanue: YueOHass MeOenb Ha 22 TMOCaJ0YHBIX MecTa (22 KOMIBIOTEPHBIX
CTOJIa, YepHBIX Kpecen 22mT.) YueOHas mMeOenb Ha 42 mocafovHbIXx MecT (mapt 21
mIT.,) pabodee MecTo mpernoaaBaTelis (KOMIBIOTEPHBIHN cTo 111T.)q0CcKa, MemoBas 3-x
CEKI[MOHHAas 11IT., IOCKa MapKepHasi Ha Koyiecukax | mr., yacel 1 mrt., kadenpa lmir.,
cron lmr., Tym0o4ka lmT., cTyNn W30 4MIT., BEMIajKa CTOHKA 2IIT., )KaJIFO3M 3IIT.
Kommbrotep i15-8400/8GB/500GB_SSD/Viewsonic VA2410-mh - 23 mt., YcraHoBKa
JEMOHCTPAITMOHHBIX y4eOHBIX (uiabMoB - 1 mT., KommproTep B KOMIUIEKTaluu
Intel pentium x2 @3250 xmaBuaTypatmeims L (kecTkumit
nuck500gb,moruTop philips 21.5%) -

CHCTEMHBII OJIOK
1 . HabGopsl neMOHCTpannOHHOTO

000pyZOBaHMA M y4eOHO-HATJLIIHBIX MOCOOMI: MYJIbTUMEAUHHBIE MPUIOKEHUS K

191023, 1. Cankr-
[etepOypr, yn. Kanan
I'puboenosa, 30/32,

utep «A», «b», «P»




JICKMMOHHBIM KypCaM HW HPaAKTUYCCKHUM 3aHATUAM, HWHTCPAKTHUBHBIC yqe6Ho-

HarjsiAHbIC mocoous.

Ayn. 2045 Yuebnas ayauropus (IUisi TIPOBEACHUsS 3aHATHH JieKnuoHHOTo Thma u | 191023, r. Caskr-
3aHATUH CEMHHAPCKOTO THIIA, KYPCOBOTO MPOCKTHPOBaHUS (BBIMOIHEHUs KypcoBbixX | [letepOypr, yn. Kanan
paboT), TPYNIOBBIX W WHAMBHIYaTbHBIX KOHCYJBTAIlMi, Tekymiero koHtposs wu | ['puboemosa,  30/32,
MIPOMEKYTOYHOU aTTeCTallH), o0opyoBaHa MYJIbTUMEIUAHBIM | TUTEP «A», «b», «P»

koMmriekcoM. Crienmanu3upoBanHas MeOennb u o0opynoBanue: YueOHas mebens Ha 78
[IOCaI0YHBIX MECT, pabodee MeCTO MPEeroaaBaTes, Jocka MenoBas (3-X CEeKIIMOHHAS)
- 1 mr., xadenpa - 1 wr., crynses - 2 mr. [lepeHOCHON MyIbTUMEINITHBIN KOMITJIEKT:
Hoytoyxk HP 250 G6 1WYS58EA, Mynstumenuitaeiii mnpoektop LG PF1500G.
Habopsl nmeMoHCTpamuoOHHOTO OOOpYIAOBaHHMS W YYCOHO-HATTISATHBIX ITOCOOMIL:
MyJbTUMEIUHHBIE TIPUIOKEHHS K JEKIIMOHHBIM KypcaM H MPAKTHYECKUM 3aHITHIM,

HUHTCPAKTHBHLIC y‘le6HO-HaFJ’I$I,Z[HBIe ocoous.

7. METOANYECKHE YKA3ZAHUSA JJIAA OBYYAIOLLET' OCH 11O
OCBOEHUIO JUCIHUITIMHbI

[Ipuctynmas K UW3Y4YEHUIO JUCHUIUIMHBI, OOydYaroleMycs HEO0X0IuMO
03HAKOMUTHCS CO CIICTYIONUMHU JOKYMEHTaMHU:

- y4eOHO-METOINYECKON JOKYMEHTAIIUEH;

- JOKANbHBIMA ~ HOPMATHUBHBIMU  aKTaMH,  PETJIAMEHTUPYIOITUMHU
OCHOBHBIE  BOMPOCHl OpPTaHM3AlMA M  OCYIIECTBICHHUA 00Opa3oBaTEeNbHOM
JEATETBHOCTH, B TOM YHCIIC PETrJIaMEHTUPYIOIIHNE MOPSIOK MPOBEACHUS TEKYIIETO
KOHTPOJIS yCTICBAEMOCTH M IIPOMEKYTOYHOM aTTeCTalluN 00YyJaronuXCs;

= rpaduxom KOHCYJIbTalluii COTPYJIHUKOB npodeccopcko-
MIPETI0IaBaTEeILCKOTO COCTABA.

YpoBeHb W TIyOMHAa OCBOCHUS AWCIIUIUIMHBI OMPEICISIOTCS aKTUBHOW |
CUCTEMATHYCCKON paboTOi 00ydJaronmuxcs Ha JIEKIIMOHHBIX 3aHATHSX, 3aHATHIX
CEMUHAPCKOTO THIA, BBITOJHECHHEM CaMOCTOSITEIHLHOW pabOThl, B TOM YHCIE B
YaCTH BBIICJICHUS HAaNOO0JIee 3HAYMMBIX M aKTyalbHBIX MTPOOJIEM TSl JATbHEHUIIIETO
u3ydeHusi. OcoObIM yCIOBHEM Kaue€CTBEHHOT'O OCBOCHHUS JMCHUILIMHBI SBISETCS
abdeKTUBHAS OpraHu3amusi TPyHAa, TO3BOJISIONIAS PpACIpPEACIUTh y4eOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBHH C TpaduKoM yueOHOTO TpoIiecca.

[Ipn moarotoBke K y4eOHBIM 3aHSATHUAM OOYYAIOIIMMCS TMPEIOCTABIISICTCS
BO3MOXKHOCTh ~ TOCEIIEHUS  KOHCYNbTALUA  COTPYJHUKOB  MpodeccopcKo-
npenojaBarenbckoro coctaBa CII6I'DY cormacHo pacnucanuio, yCTaHOBICHHOMY
B rpayike KOHCYJIbTAIIHH.

AyauTtopHass M BHeayIuTOpHas paboTa o0OydYaromuxcs JTOJDKHA OBITh
HarpasjieHa Ha popMUpOBaHUE!

— (yHIaMEHTAIbHBIX OCHOB MHUPOBO33pPEHUS 00yJaroIIIXCsl u
€CTECTBEHHOHAYYHOTO NTO3HAHUS;



— 0a3uCHBIX 3HAHUM, COOTBETCTBYIOUIMX HANpPAaBJIECHUIO MOJITOTOBKU U
3agBIIEHHOW TPO(ECCHOHATBHOW 007acTh, (OPMUPYIOUIUX IIENEBYI0 H
npo(ecCHOHANbHYI0 OCHOBY /ISl HOJTOTOBKH KaJpOB;

— npo¢ecCHOHANbHBIX KOMIETEHIIMI OPUEHTHUPOBAHHBIX HA YJOBJIETBOPEHUE
noTpeOHOCTEH phIHKA TPY/A,

— WHIUBUIYaJbHOU TPAEKTOPHUH IOCPEICTBOM OCBOCHHS YHUKAJIBHOIO Habopa
npo(eCCUOHATIBHBIX ~KOMIIETEHIIMM  JOMOJIHAIOMUX KOMIETEHTHOCTHYIO
MoJeldb  OOydarolerocsi, 3a CYeT OpHUEHTAlUd Ha  KOHKPETHBIE
npo¢ecCuOoHaIbHBIE CIIEIUAN3UPOBAaHHbIE 001aCTH 3HAHUHN, ONIpeAeIsieMbIe
IpEICTaBUTENIIMU PHIHKA TPYAQ;

— METAaHABBIKOB 00YyYalOLIUXCsl, TAKUX KaK: KOMaHJHas pabdoTa W JIUJIEPCTBO,
aHaJu3 JIaHHBIX, LU(POBBIE HABBIKU, pa3pabOTKa U peaau3alusi MPOEKTOB,
MEXKYJIbTYPHOE B3aUMOJEHCTBHE.

8. OCOBEHHOCTH OCBOEHUA INCHUIIJIMHBI U151 THBAJIN10OB
N Jinl C OrPAHUYEHHBIMHU BO3MOXHOCTAMMU 310POBbA

OO0yueHue o0y4aroumxcsi ¢ OrpaHUuYEeHHBIMH BO3MOKHOCTSIMU 3/10POBbsI U
HEOOXOJMMOCTH  OCYIIECTBIISIETCS HA OCHOBE aJalTHPOBAHHON  paboueit
OpOrpaMMbl  C  HCIIOJNB30BAHMEM  CICHUATIBHBIX  METOJAOB  OOy4YeHUS U
IUIAKTUYECKAX ~ MaTepualioB, COCTaBJICHHBIX C y4e€TOM  OCOOCHHOCTEH
NCUXO(U3NYECKOTO Pa3BUTHUS, WHIAUBUAYATIbHBIX BO3MOXKHOCTEM M COCTOSHUS
3JI0POBBS TAKUX OOyYaromuxcs (00y4Jaroierocs).

B memsix ocBoeHus ydeOHOW TpOrpaMMbl JUCHWIUIMHBI WHBAIAIAMU H
JUIIAMHA  C  OIPAaHMYCHHBIMH  BO3MOXHOCTSIMH  37I0pOBbS Y HHBEPCUTET
00€eCIIeYnBacT:

— JUISl MHBAJIMJOB M JIMI] C OIPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI 110
3pEHHIO: pa3MeIlEeHUE B JOCTYIHBIX A OOydYaoIUXCs, SBISIOMUXCA CICTBIMU
WIK  CIIa0OBUMIIMMHU, MeCTaXx M B aJalNTUPOBaHHOM (opme crpaBOUYHON
uHpOpMallMl O pacHUCaHUM Y4YeOHBIX 3aHATUN; NPUCYTCTBHE aCCHCTEHTA,
OKa3bIBAIOIIETO 00YyYaIOEMYCsl HEOOXOMMYI0 MOMOIIb; BBIITYCK aIbTEPHATUBHBIX
(GbopMaToOB METOAMYECKUX MATEPUAJIOB (KPYIHBIN MWPUGT WK ayauodaiiibl);

— JUISl UHBAJIUJIOB W JIWI[ ¢ OTPAHUYEHHBIMU BO3MOKHOCTSAMH 3I0POBBSI 11O
CIIyXY: HaJJIeKAIIMMH 3ByKOBBIMHU CPEJICTBAMH BOCTIPOM3BEICHUE HH(OpMAIUK;

— JJI1 MHBAJIUIOB M JUI C OrPAaHUYCHHBIMHU BO3MOXHOCTSAMH 370POBbBS,
MMEIOIIMX  HApPYLICHUS  OMNOPHO-ABUIATEJIbHOTO  almapara:  BO3MOXHOCTb
OecpensiTCTBEHHOTO JOCTYIa 00y4Jaronuxcsi B yueOHbIe TTOMEIIECHUSI, TyaJeTHbIE
KOMHAThl U Apyrue nomenieHus kadeapbl, a Takke MpeObIBaHHE B yKa3aHHBIX
MTOMEILICHUSX.



OOGyuaronuecs U3 ynciaa nHBATUI0B U aull ¢ OB3 obecrieueHbl e9aTHBIMU
u (WaM) OIEeKTPOHHBIMH  OOpa3oBaTeIbHBIMH  pecypcamMu B ¢opmax,
aJanTUPOBAHHBIX K OTPAaHUYEHUSIM MX 370pOBbs. OOpa3oBaHHE O0YUYAIOIIUXCS C
OTpaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI MOXET OBITh OpPraHHW30BaHO Kak
COBMECTHO C JIPyTMMHU OOY4YalOIMMHCS, TaK U B OTACIBHBIX TPYIIaxX WIA B
OT/ICJIbHBIX OpTraHU3aIUsX.
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®OH/J ONEHOYHBIX CPEACTB

1.1 KoHTpoJIbHBIE BONPOCHI U 32aHUSA K IPOMEKYTOYHOI aTTeCTAIUU

O© 00 NO OB WN -

el
N = O

[Mpumenenue 6a30Bbix GyHkuuit python mis 06paboTku MaccHBOB
O06paboTka MaCCUBOB € TTOMOIIBIO OUOIMOTEKH NUMPY
I'pynmnupoBka qaHHbIX B OubIHOTEKe pandas

BrIunciienre onucaTeabHbIX CTATUCTHK B Pandas

W3BneueHre JaHHBIX ¢ IOMOIIBIO CpecTB OnbaroTeKH pandas
[Mpumenenue ynkuuii .10C, .1l0C 11 U3BIICUEHHS U 3aITUCH TAHHBIX
W3Bneyenne naHHbBIX, yIOPSIIOYEHHBIX BO BpEMEHU
ITpeodOpaszoBanue nat B pandas, datetime u dateutil
Busyanu3zanus TaHHBIX C MOMOIIBIO CTOJIOYATHIX JHArpaMm
Busyanu3zamus pacnpeneneHus YiCIOBbIX TaHHBIX
[Tpumenenue cpencts Seaborn Iuis MPOBeACHHS KOPPEISIIHOHHOTO aHaIn3a
Busyanuzaiust JaHHBIX ¢ TOMoIIbo Seaborn

1.2 Tembl NMCbMEHHBIX Pa0dOT

Paboueit mporpaMMoli AMCHMIUIMHBI HE TIPETyCMOTPEHO.

1.3 KoHTpOJIbHbIE TOYKH

Homep koHTpOIBbHOI THu KOHTPOJBLHOM Crnoco0 nposeneHust Homepa Tem
TOYKH TOYKH
1 Hnousuoyanvroe C NOMOUBIO 1-3
3adanue MexHu4ecKux cpeocmas
U UHPOPMAYUOHHBIX
cucmem
2 Hnousuoyanvroe C NOMOUBIO 4-5
3adanue MexHu4ecKux cpeocmas
U UHDOPMAYUOHHBIX
cucmem
3 Texywuti koumpono C NOMOWBIO 1-5
MeXHUYeCKUX cpeocms
U UHDOPMAYUOHHBIX
cucmem

1.4 JIpyrue 00beKThI OlICHUBAHUSA

Paboueit mporpaMMoi TUCITUTIIMHBI HE TIPEAYCMOTPEHO.

1.5 CamocTosiTesibHAsi padoTa 00y4arIerocst

| HauMeHoBaHus caMOCTOATENbHON padoThI

| Homepa Tem
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Buinonnenue domawnux 3a0anui 1-5
Buvinonnenue pacuemmuwix, anarumuyecxux, 1
pacuemuo-2paguueckux u 0p. 3a0aHuil

Buinonnenue pacuemmnoix, anarumuueckux, 2-3
pacuemuo-2paguyeckux u Op. 3a0aHull

Buvinonnenue pacuemmuvix, anarumuyeckux, 4-5
pacuemuo-2paguueckux u 0p. 3a0aHuil

1.6 lIkaya oueHUBaHUSA pe3yJabTaTa

Hlkanpl OIleHUBAHUS U MPOLEAYPHI OIICHUBAHUS PE3YJIHTATOB OOyUYEHUS MO
AUCUMIUIMHE  pernameHTupyiorcss [lomoxkeHwmeM O  TeKylmeM  KOHTpOJIE
yCIIEBAEMOCTH W TMPOMEKYTOYHON aTTECTallMd OOYYAIONIMXCs IO IMpOorpaMMaM
BbICIIero oOpa3oBanus U [lonoxenueM o 0aUIbHO-PEUTUHTOBOM CUCTEME.

Jns  oneHku CcHOPMUPOBAHHOCTH PE3YyIbTaTOB OOYYEHHS IO JUCHUIUIMHE
UCTIONb3YeTCs 0a/VIbHO-PEeiTHHIOBAsI CHCTEMA YCIeBAeMOCTH 00y4aAKOIINXCS:

®opmMoil UTOroBOr0 KOHTPOJS MO MUCIHIUIMHE SBISETCS 3a4eT, UTOTOBBIN
pe3yabTar (OpMHUPYETCSs B COOTBETCTBHHM CO MIKAJNOH, MPHUBEICHHONH HUXKE B
TabnuIe:

bamiel OueHka
<55 Hes3auer
>=55 3auer

HIkana oueHuBaHus pe3yjbrara

2 (bamn no 54) JleMoHCTpUpyeT HeOHUMaHue po0IeMbl. MHOTHE TPeOOBaHUS, TPEIBIBISICMBIC K
3aJJaHUI0 HE BBHIITOJHEHBIL.

JleMoHCTpUpYyeTCsi HIEPBUYHOE BOCIPHATHE MaTepraia. Pabora He3akoHYEHA U /Wi
9TO IUIaruar.

3 (6amn 55-69) | JleMOHCTpHpPYET YaCTHYHOE TOHUMAaHHUE MPOOJIeMbl. BOJIBITUHCTBO TpeOOBAHMIA,
NPEABSABISIEMBIX, K 3aJaHUIO BBHITIOTHEHBI.

Bunanenue aiieMeHTaMHy 3a1aHHOTO MaTepHuaia. B OCHOBHOM BBIIIOJHEHHBIN
MaTepHa MOHSATEH U HOCUT LIEIOCTHBINA XapaKTep.

4 (6ayun 70-84) | deMoHCTpUpYET 3HAYUTEIBHOE IIOHUMAaHUE IPOOJIEMbI 0003HAYCHHON
JIHMCIMIUINHOM. Bee TpeGoBanms, mpeabsBIIsieMble K 3aJaHUIO BBIITOTHEHBI.
CoieprxaHre BBITIOTHEHHBIX 33IaHUI PACKPBITO M PACCMOTPEHO C Pa3HbIX TOYEK
3peHHUsL.

5 (6ann 85-100) | emoHCTpUpyeT MOJIHOE IOHUMaHUE poOiieMbl. Bee TpeGoBaHus, MpeabsBIsEMbIC
K 3a/IaHUIO BBITTOJTHEHBI.

[IpoeMOHCTPUPOBAHO YBEPEHHOE BJIAJICHUE MATEPUATIOM JIUCIUILIHHBL.
BrinonHeHHbIe 3aaHus HOCST LEJIOCTHBIX XapaKTep, BHIIOJIHEHBI B IIOJIHOM
o0beMe, CTPYKTYpHPOBAHEI, IIPEICTABIICHBI PA3IMYHbBIC TOYKH 3PCHUS,
MPOJIEMOHCTPUPOBAH TBOPUYESCKUHN MOIXO.
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