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1. HEJIX OCBOEHUSA U CIHHUIIJINHBI

Hean: [IpencraBuTh 00yyaromuMcsi HEOOXOAMMbIE 3HAHUS B 00J1aCTH IPOrPaMMHUPOBAHUS
Ha s13blke Python, ymMeHus 1 HaBBIKM HCIIONB30BaHUS MOty el A3bika Python s
aHaJIM3a JaHHBIX.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
IHPOI'PAMMBI

Hucuummaa b1.B./IB Beenenue B s3b1k nporpammupoBanus Python otHocuTcs k
DJICKTUBHBIM JUcHUIUINHAM bioka 1.

3. INTAHUPYEMBIE PE3YJIBTATBHI OBYUYEHUA 110 JUCHUITVIMHE

Kox n HanmeHoBaHue Kon n
KOMIIETCeHIUM BbINNYCKHNKa | HaHMeHOBaHHe | [lnanupyemble pe3ybTaThbl 00y4eHHS M0 JUCHUILIUHE
WHANKATOpA
JAOCTHKEHHUS
KOMIIeTEeHIIU I
VK-1 - Cnocoben VK-1.3 - 3Hamu: ocHoBHbIE NPUHYUNBL AHATUZA OAHHBIX C NOMOUBIO
ocyuecmennms NOUCK, Buvibupaem sosmodicHocmeti  sizeika  Python;  eosmooicnocmu
KpUMU4ecKuti anaus u ONMUMANbHbLU BbINOJIHEHUSL ONEPAYUL HAO 8EKIMOPAMU U MAMPUYAMU 8
cunmes ungopmayuu, sapuanm NumPy; munwst dannwix pandas; npunyunvt pabomwl c
NPUMEHSAMb CUCEMHDBLIL peutenus 3a0a4y, | gatiamu  pasHvlx  GopMamos, Memoovl OYUCMKU U
n00xX00 015 peuienus apeymenmupysi NOO02OMOBKU OAHHBIX, NPUHYUNBL 3AUMOOEUCMBUs C
HOCMABIEHHbIX 3A0aY €801 8b1O0P bazamu OaHHbIX

Ymems: ucnonvzosams Jupyter Notebook (Google Colab);
BLINOIHAMb ONEPAYUU HAO BEKMOPAMU U MAMPUYAMU C
nomowpto mooyass NUMPY; obpabameieams mabnuunvie
Oannvle ¢ nomowwio MmoOyas pandas;  esiOupamo
NOOMHONCECMB0 us maobauywvl DataFrame;
BU3VATUUPOBAMb  OAHHbIE,  G3AUMOOELCMBO8AMb  C
basamu danuvix ¢ nomouvio pandas.

Bnaoemv: nasvikamu ucnoavzosanus Jupyter Notebook
(Google Colab); rasvikamu evinonnenus onepayuii Hao
maccusamu NUMPY, nasvixamu obpabomxu mabauyHulx
OQHHBIX ¢ nomowplo Mmooyas pandas;  Hasvikamu
BU3YANU3AYUL OAHHBIX.

4. CTPYKTYPA U COAEP KAHUE JUCIHHUITJINHbI*

O0BbeM TUCIHUILIHHBI
Homep u
HauMeHOBaHHUe (akameMu4yecKme 4achl)
Coaep:xanue TUCHUILTUHBI
TeM UW/WIHn
KonTakTHas
pa3aeioB/TemM
padorta




3JIT mn3 ar | CPO

Tema 1. Mecto Mecro s3bika Python cpeny coBpeMeHHBIX SI3BIKOB
ssbika Python cpeau | IPOrpaMmupoBanust. O030p BO3MOKHOCTEH cpen
COBPEMEHHBIX paspabotku Jupyter Notebook u Google Colab.
SI3BIKOB HuctpubytuB Anaconda. IlepemeHHBIE U UX 1 2
nporpammupoBasust | OCOOEHHOCTH B s3bike Python. Omepanmu Haj

YUCIIOBBIMH ~TUTIAMU  JaHHBIX. CTaHmapTHBIE

(dhyHKIHH.
Tema 2. CrtpoxoBbiii Tun AaHHBIX. OyHKIUH JUIsT paOOTHI
Jlornueckue co ctpokamu. [IpeoOpazoBanue Ttumnon. Cpe3bl.
OIepaTopbl 1 Jlornueckue onepauuun B Python. VYcnoBnas 1 2
Omepanuy Hajy UHCTPYKIUSI.
CTPOKaMH.

3arpy3ka Monyled W BBI30B  (YHKIIHH,
Tema 3. Moaymu 8 | ¢ nenwanmxcs B monyne. O630p CTAHAAPTHBIX | 1 1 2
ashike Python. Monyneil si3pika Python. YcranoBka cTOpoHHHX

MOJTyJICH.
Tema 4. Meronst B | CtpokoBble MeToAbl B s3bike Python. BeizoB 2 5
a3pike Python. CTPOKOBBIX METOOB.

Coznanmne cnuckoB B si3bike Python. Omnepanuu

Haj crnuckamu. Cpe3bl. MeToasl A paboThl co

cinuckamu. [IpeoOpazoBanue tunos. MHCTpyKuus
Tema 5. Comcxnn | 1yyena for. O6GpaGoTKa CIHCKOB H - CTPOK.
mpeoGpasoBaHKe HcnonssoBanne Qynkuuu range. Ilogxomsl k | 2 5
THUIIOB. co3manuio crnuckoB. Co3naHue COOCTBEHHBIX

¢ynkuui.  @OyHKUMM ~ BBICIIETO  MOpsAKa.

WNuctpykuus nukna while. beckoHeuHbrid 1ukdI.

AHOHWMHBIE (YHKITHH.

Mmuoxectsa B Python. Onepanuun  Haj
Tema 6. MHOXKECTBAMH, OCHOBHbIE MeToabl. Co3naHue
Muoxectsa, mHokecTB. Koprexxu B Python. Omepanuu Han 2 5
KOPTCEHH, CIOBAPH. | yopresxamu. CroBapu. MeToasl A paboThl co

CJIOBapsIMHU.
Tema 7. OGpaGorka | VICTIONIB30BaHME HCKIFOYEHUH Ul 00paboTKH
HCKITIOUCHUH 1 ommbOok. Yrenme w3 aima. MeHemxkep 3 8
pa6ota ¢ Qaiinamu. | KOHTEKCTa. METOMBI IS 4YTEHWs, 3allMCH W

N00aBJICHHSI TEKCTA.
Tema 8. Oneparn | OTIEpalliM  HAJ BEKTOpaMH M MaTpUlaMH B
HaJl BEKTOPAMH 1 NumPy. ATpuOyTHI MacCCHUBOB
MATPHUIIAMH B NumPy. Unaekcanmst maccuBa. Cpe3sl MaccuBa. 3 8
NumPy. CyMMmupoBaHue 3HaYeHUi. MUHUMYM U

MaKCHMYM.

0O630p TUIIOB JTAaHHBIX pandas. Beibop
Tema 9. THIIbI noaMHOXKecTBa M3 Tabmuipl. Co3maHue HOBBIX
nanHbIX pandas. cton6uoB. Co3nanue cBozHoil | 1 2 9

CTaTHCTUKH. PaboTa ¢ TEKCTOBBIMU JaHHBIMHU.

Pabora c o0sekTamu Series 1 DataFrame.
Tema 10. C6op u PaGora ¢ daitnamu pa3usix ¢popmatoB. UreHue u
noxrotoska napmeix | 3amuce  CSV, XML, JSON, Excel, HTML. 4 10
¢ nomompio pandas. | OYMCTKa ¥ MOATOTOBKA JaHHBIX: 00paboTka

OTCYTCTBYIOIINX JTAHHBIX, bunpTpanms
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OTCYTCTBYOIIIUX JIAHHBIX, BOCIIOJTHCHHE
OTCYTCTBYIOIIIUX TaHHBIX, yCTpaHeHHE
1y OJTMKATOB.
Tema 11. Onepaunn | KoMOMHUpPOBaHUE M CIMsSHHE HAOOPOB JaHHBIX,
HaJl TabJIMIAMH C u3MeHeHue (GopMBI U TOBOPOT, arperupoBaHUE
TIOMOII[BIO JaHHBIX W TPYIIOBBIC ONEPAIMH, CBOJHBIC 5 10
BO3MOXKHOCTEH TaOJUIIBI.
Moy pandas.
Tema 12. Matplotlib:  pucynku, mnoarpaduxu, 1Berta,
Busyanmsauus MapKepel,  aHHOTAalUWHU. Seaborn:  JHUHEHHBIE 3 10
JAHHBIX. rpaduky, cToJIOUaThIe JMarpaMMel,
THCTOTPaMMBIL.
Kontpous: 0
Bcero nmo nucnuninne: 4 28 0 76

*3JIT — 3aHATHS NTEKUHOHHOTO TUNA, [13 — Bce BUABI 3aHATHII CEMUHAPCKOTO THIIA, KPOME J1a0OPaTOPHBIX
pa6or, JIP — maboparopusie padotsl, CPO — camocTosTenpHas paboTa 00yJaronerocs

5. YYHEBHO-METOINYECKOE U UH®OOPMAILIMOHHOE
OBECIIEYEHMUE JUCIIUITJINHBI

5.1 Pekomenayemasi JiuTepatrypa

Bnﬁnuorpa(bnquKoe OIMuCaHue u3JaHud (aBTop, 3arjJiaBme, BUa, MeCTO M 1roa u3JaHnus, 3J’IeKTp0HHLIe
KOJI. CTP.) pecypcbl

1. ®enopos, /1. 1O. [IporpammupoBanue Ha A3bIKe BHICOKOTO YpoBHs Python :
yaeOHoe mocobue s By3oB / [1. FO. denopos. — 3-e usn., mepepald. u gom. —
Mockga : M3garensctBo FOpaiit, 2021. — 210 c. — (Bricuiee oOpa3oBanue). —
ISBN 978-5-534-14638-7. — TexkcT : anexkrponnslit // 9BC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/478098 (nara obparmenus: 18.06.2021)

3B6C OpaiiT

5.2 IlepeveHb JTUIEH3HOHHOTO ¥ CBOOOIHO PACIIPOCTPAHAEMOI0
NMPOrpaMMHOro0 odecrneyeHus, B T.4. 0T€YeCTBEHHOI 0 IPOU3BOICTBA

7-Zip

Microsoft Office Professional
Microsoft Windows Professional
Anaconda

Python


ЭБС%20Юрайт

5.3 Ilepeyens nHpopManuoHHbIX cipaBouHbIX cucteM (MCC) u
coBpeMeHHBbIX nmpodeccuoHaIbHbIX 0a3 1anubIX (CITB/I)

Ne HaumenoBanue CIIB/ UCC
1. DsekTpoHHas oubnmuoteka Grebennikon.ru — www.grebennikon.ru
2. Hayunast anektponnas ouonmoreka eLIBRARRY — wwwe.elibrary.ru
3. Hayunas snexrponHas 6ubnmorexa KubepJlenuka — www.cyberleninka.ru
4. baza nanneix [IOJITTPE/] CripaBounuku — Www.polpred.com
5. baza nanaeix OECD Books, Papers & Statistics ua mrardopme OECD iLibrary
www.oecd-ilibrary.org
CrnpaBouHas npaBoBas cucrema Koncynprantlntoc (MHCTaIMpOBaHHbIN pecype
6.
CIIOI' DY nmm www.consultant.ru)
7 Cnpapounas npaBoBas cuctema «I’APAHT» (nHcTammpoBanssiii pecype CIT6I DY
' I WWW.garant.ru)
8 WudopmanronHo-cipaBouHas cucrema «Koaeke» (MHCTaTUTMPOBAHHBIN pecype
' CII6I DY mmm www.kodeks.ru)
9. DsekTponHas oubnmmroreunas cuctema BOOK.ru - www.book.ru
10. PnexrponHas GuGmmoreunas cucrema 5C FOPAUT — www.urait.ru
1. 9ﬂ6KTp0HgO-6H6HHOTeqHaﬂ cucrema SHAHUYM (ZNANIUM) —
WWW.Znanium.com
12. OnektponHas 6udnuorexka CII6I" Y- opac.unecon.ru

6. MATEPUAJBHO-TEXHUYECKOE OBECIHEYEHUE
JUCLHUATIAHBI

Jna peanuzannu JaHHOW AUCIHUILIMHBI UMEIOTCS CHIEHMAIbHBIE TTOMEIICHUS

JUIS. TIPOBEICHUS 3aHATHI JIEKIIMOHHOTO THUIMA, 3aHATHM CEMHHApCKOro THIIA,
KYpPCOBOT'O MPOEKTUPOBAHUSA (BBIMOJHEHHUS KYpPCOBBIX palbOT) TpYyINIOBBIX U
WHJVBUAYAJIbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJS W MPOMEKYTOUHOU
aTTECTallUM, a TAKKE MOMEIIEHUS JIJIs CAMOCTOSATENbHONU PaOOTHI.

HOMGH_IGHI/IH OCHAIIICHBI 06OPYI[OB8,HI/ICM N TCXHUYCCKHUMH CPCIACTBAMH

oOyd4eHusl.

[Tomenienuss nnsi camMOCTOSATENBHOM padOThl OO0YYaIOIIMXCS OCHAIIEHBI

KOMIIBIOTEPHOW TEXHMKON C BO3MOXHOCTBIO NOAKIIOUEHHS K ceTu "HHTepHer" n
o0ecrieueHneM JOCTya B JIEKTPOHHYO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CpERY
YHUBEPCUTETA.

HanMeHoBaHue yueOHBIX ayIMTOPUIi, epeYeHb Anpec
(MecTOMmoJI0OKEHU E)
Y4eOHBIX ayIMTOPH I

Aya. 2070 VYwueOnasa aynuropust (mna mnposenenus 3anaruid | 191023, r. Cankr-

JEKUMOHHOTO THIIAa M 3aHSATHI CEMHUHAPCKOrO0 THUMA, KypCOBOTO
IPOEKTUPOBaHUS (BBINOJHEHUS KYpPCOBBIX padoOT), IPYNIOBBIX U
UHAMBUIYQJIbHBIX  KOHCYJbTAlMM, TEKYLIErOo KOHTPOJsi M

[TeTepOypr,
Kanan
['puboenona,

yIL
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http://www.grebennikon.ru/
http://www.polpred.com/
http://www.oecd-ilibrary.org/
http://www.znanium.com/

IPOMEXKYTOYHOM aTTecranuu), 00OpyJAOBaHA MYJIbTUMEIUHUHBIM
KoMIuiekcoMm.Crienuaan3upoBaHHas  Mebeiabr u  000pyaoBaHUE:
VYuebnas MebOenb Ha 54 MOCaJOYHBIX MECT, pabodee MECTO
npenojaBarens, Jocka MapkepHas - 1 mr., kadeapa - 1 mrT., cTox -
1 mr., ctyn - 1 mT., Komosrorep Intel i3-2100 2.4 Ghz/500/4/Acer
V193 19" - 1 wrt., UaTepaktuBHbIi ipoekTop Epson-EB-455Wi - 1
mT. Habopbl NEMOHCTPAIIMOHHOTO OOOPYJIOBaHHUS U Y4eOHO-
HATJIAIHBIX ~ MOCOOWIA:  MyJIbTUMEAWHHBIC  TNPUIOKEHUS K
JICKIIMOHHBIM KypcaM M MPaKTHYECKUM 3aHATUSAM, HHTCPAKTHUBHBIC
y4eOHO-HATJISTHbIE TOCOOUSI.

30/32, nutep «Ay,
«by», «P»

Ay, 2022 JlaGopatopus "JlabopaTtopHbIi
koMmIuieke" Criennanu3upoBaHHast Mebenb W 00OpyJOBaHHE:
VYyebnass mebenp Ha 19 mocamounbix MecT (19 KOMIBIOTEPHBIX
crona, 19 depHbIX Kpecema) pabodee MECTO TMpenoaaBaTels
(koMIIbIOTEpHBIN cTON lmT., Kpeciao 1mT.), Aocka MenoBas
OJIHOCEKIIMOHHAs 1IT., JOCKa MapKepHasi Ha Kojecukax | mrT., cTon
lmr., ctyn lmr., xamo3u 1., Bemanka crorika 1mr.Kommsrorep
Intel 15 4460/1T6/81'6/mMoruTop Samsung 23" - 1 mr., Kommetotep
Intel 15 4460/1T6/81'6/ moruTop Samsung 23" - 18 mt. HaGopsl
JEMOHCTPAIIUOHHOTO  OOOPYJIOBaHUS W y4eOHO-HATJISAIHBIX
OCOOUI: MyJIbTUMEANIHBIC TPUIIOKEHUS K JIEKITMOHHBIM Kypcam U
NPAKTUYECKUM 3aHSATUSIM, HWHTEPAKTUBHBIC Yy4eOHO-HATJISAIHbIC
ocoOwusl.

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

Ayn. 2026 KoMibroTepHbIi Ki1acce (151 TPOBEACHUS MPAKTUYECKUX
3aHATHH, KYpPCOBOTO TPOEKTUPOBAHUS (BBIMOTHEHUS KYpPCOBBIX
paboT) ¢ MpUMEHEHNEM BBIYUCIUTEIbHON TexHukn). O0opyaoBaH
MYJIbTUMEIUUHBIM KOMIUIeKcOM.Criennanu3upoBalHas MeOenb U
obopynoBanue: YueOHast MmeOesb Ha 25 MocaouHbIX MeCT, pabouee
MEeCTO mpemnojaBarens (cton - 2 mT., Kpecio - 1 miT.), Jocka
MapKepHas 3-X CeKIMOHHAas - | IT., BEIIaJIKU CTOWKH - 2 IIT., CTYJ
30 - 9 wr., xkamo3u - 2 mT., Kommobiotep pentium x2 g3250
/8Gb/500gb/ philips 21.5") - 1 wr., Komnerotep Intel X2 G3420/8
Gb/500 HDD/PHILIPS 200V4- 23 mTt., Hoyroyk HP 250 G6
1IWYS58EA -2 mit., Mynetumenuiinbiii mpoektop Optoma x 400 - 1
mrt. HaGopbl neMOHCTpalMOHHOTO O0OpYAOBaHUS U Yy4ueOHO-
HATJATHBIX ~ TOCOOWNA:  MyNbTUMEAWMHBIC  MPWIOKEHUS K
JICKIIMOHHBIM KypcaM ¥ MPAKTUYECKUM 3aHSITUSIM, HHTCPAKTHUBHBIC
y49e0HO-HATJISTHBIE TOCOOMSI.

191023, r. CaHKT-
[leTepOypr, yu.
Kanan
['puboenona,
30/32, mutep «A»,
«b», «P»

7. METOANYECKHE YKA3ZAHUSA JJIAA OBYYAIOLLIET'OCH 11O

OCBOEHUIO JIUCLHUATIIMHBI

[Ipuctymasgs K H3y4YEHUIO JHMCLUIUIMHBI,
O3HAKOMUTBCA CO CIEAYIOLIUMH TOKYMEHTaAMU:
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— y4eOHO-METOIMUSCKON TOKYMEHTAIIUCH;

— JIOKaJTbHBIMU ~ HOPMATUBHBIMM  aKTaMH,  PETJIAMEHTUPYIOIIUMU
OCHOBHBIE  BONPOCHI  OpPraHM3alMd U  OCYUIECTBJIECHHUS  0Opa30oBaTeIbHOU
JEATEIIbHOCTH, B TOM YHCJIE PETJIAMEHTUPYIOUIME NOPSAOK MPOBEACHUS TEKYLIETO
KOHTPOJIS yCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalluu 00y4JaroIuxcs;

— rpagukomM KOHCYJIbTallUi COTPYJHHUKOB npogeccopcko-
IPENoIaBaTEeNbCKOr0 COCTaBA.

YpoBeHb M riayOMHa OCBOEHUS AMCIUIUIMHBI ONPEIEISIOTCA aKTUBHOU U
CUCTEMAaTHYEeCKON paboToil 00ydaronuxcsi Ha JIEKIMOHHBIX 3aHATHSIX, 3aHATHIX
CEMUHAPCKOT0 THIA, BBITOJIHEHHEM CAMOCTOSTENbHOM pabOThl, B TOM YHCIE B
YacTH BbIIENICHUsI HanOoJIee 3HAYUMBIX U aKTyaJIbHBIX TIPOOJIEM AJIs TajdbHEHIIero
u3ydeHus. OcoObIM YCJIOBHEM Kau€CTBEHHOTO OCBOEHUS IUCIHIUIMHBI SBIISAETCS
sbdekTuBHAas opraHuzalnMs TpyJAa, M[O3BOJIAIONIAS paCHpEAeNUTh YyueOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBUU C TpaprikoM yueOHOTo mpolecca.

[Ipy moarotoBke K y4eOHBIM 3aHATUSAM OOYYarOIIMMCS IPEJOCTABIISETCS
BO3MOXHOCTb ~ TOCEUIEHUS  KOHCYJbTAlMM  COTPYJHUKOB  MPOQECCOPCKO-
npenoaaBarenbckoro coctaBa CIIOI'DY cormacHo pacnucaHuio, YCTaHOBICHHOMY
B I'payiKe KOHCYJIbTALIH.

AyauTtopHass U BHeayIuUTOpHas paboTa o0Oydaromuxcsi JTOJDKHA OBITh
HalpasjieHa Ha (pOpMUPOBAHUE!

— (QyHIaMEHTaIbHBIX OCHOB MHUPOBO33pEHUS oOyyJaronmxcs U
€CTECTBEHHOHAYYHOI'0 MO3HAHUS,

— Oa3uCHBIX 3HAHUM, COOTBETCTBYIOIIUMX HAIMpPABICHUIO TMOATOTOBKU U
3asBIEHHOW mpodeccruoHanbHOil 00nacTu, (OPMHUPYIOIIUX LEIEBYI0 U
npoeccCHOHaNbHYI0 OCHOBY JJIsl TOJTOTOBKH KaJpOB;

— 1npodecCHOHANbHBIX KOMMETEHIIMI OPUEHTHUPOBAHHBIX HA YJIOBJIETBOPEHHUE
MOTPEOHOCTEN phIHKA TPY/A;

—  WHAMBUAYAJHHON TPAEKTOPUU MOCPEICTBOM OCBOCHHS YHHKAIHLHOTO Habopa
npo(ecCHOHANBHBIX KOMITETEHIIUHA JOTMOMHSIONUX KOMIIETCHTHOCTHYIO
MOJIENb  OOydJaromierocsi, 3a CYeT OpUEHTAllud Ha  KOHKPETHBIE
npodeccruoHanbHbIe CICIUATM3NPOBAHHBIC 00JIACTH 3HAHHM, OTIPEIeIIIeMbIe
MPEICTABUTEIISIMU PBIHKA TPYQ;

— METaHaBBIKOB O0YYArOIIUXCs, TAKUX KaK: KOMaHJHas paboTa U JIMJIEPCTBO,
aHaJM3 JTAHHBIX, IIUGPOBBIE HABBIKK, pa3pabOTKa U peau3aius MPOEKTOB,

MEXKYJbTYPHOE B3aUMOJCHCTBHE.

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

OOydenne 00yJarIUXCs ¢ OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI ITPH
HEOOXOJIMMOCTH  OCYIIECTBIISICTCSI Ha OCHOBE aJalTUPOBAHHOW  pabodeid



IporpaMMbl  C  HUCIOJIb30BAaHUEM  CICIHAIBHBIX ~ METOJNOB  OOydYeHUS U
TUIAKTUYECKAX  MaTepHaioB, COCTAaBICHHBIX C YYETOM  OCOOCHHOCTEH
NCUXO(PU3UYECKOTO PA3BUTHUS, WHIAMBUAYATHHBIX BO3MOXKHOCTEH M COCTOSHUS
3I0POBbBs TAKWUX O0ydarommxcs (00yJaronierocs).

B 1memsix ocBoeHHs y4eOHOW NpOrpaMMbl JHUCHMIUIMHBI WHBAJIWIAMU H
JUIIAMHA  C  OTPAHMYCHHBIMH  BO3MOXHOCTSIMH  37I0POBbS Y HHUBEPCUTET
00€eCIIeunBacT;

— JUIsl UHBAJIUJIOB M JIMI] C OFPAHMYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI IO
3pEHUI0: pa3MEIIEHNE B JOCTYMHBIX U OOYyYaroIIUXCs, SBIISIOIIUXCS CIEHBIMU
Wik cIa0OBUIAIIMMU, MECTaX W B aJalTUPOBAHHON (QopMe CHpaBOYHON
uHpOpMaIlMM O pACNHCAHUM YYEOHBIX 3aHSATUH; NPHUCYTCTBHE ACCHUCTEHTA,
OKa3bIBAIOIIETO 00yYaroIeMyCcsi HEOOXOJUMYIO TOMOIIIb; BBITYCK aTbTEPHATUBHBIX
(opMaTOB METOAMYECKUX MATEPUAIIOB (KPYIHBIN WPUDT WK ayJuoQaiiibl);

— JUI MHBAJIIWJOB U JIALl C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMU 310POBbS 10
CIIyXY: HaJJIeKAIIMMU 3ByKOBBIMU CPEJICTBAMH BOCTIPOM3BEI€HUE HHPOPMALIUK;

— JUIS. WHBAJIUJOB W JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3J0POBbS,
MMECIOIMX  HAPYLICHUS  OMOPHO-JABUTATEIbHOTO  ammapara: BO3MOXHOCTb
OeCIPEensATCTBEHHOTO JOCTYIIa O0yYarOIIUXCs B yUeOHBIC TTOMEIICHUS, TyaJeTHbIC
KOMHAThl U JApyrue nomenieHus kadeapbl, a Takke NpeObIBaHUE B YKa3aHHBIX
TTOMENICHUSAX.

OOyuaromuecst u3 yucia nHBIKMI0B U ull ¢ OB3 o0ecniedeHbl e4aTHBIMU
U (unm)  SIEKTPOHHBIMM — 00pa3oBaTelNbHBIMH  pecypcaMu B (opmax,
aJalTHPOBAHHBIX K OIpPaHUYEHUSIM UX 370poBbsi. OOpazoBaHHEe O0YYaIOIIUXCS C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS MOKET OBITh OPraHW30BAaHO Kak
COBMECTHO C JPYIMMH OOYy4YaloIIMMHUCS, TaK M B OTACINBHBIX TIpynmax HId B
OTJENIbHBIX OpraHU3aIUsIX.
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®OH/J ONEHOYHBIX CPEACTB

1.1 KoHTpoJIbHBIE BONPOCHI U 32aHUSA K IPOMEKYTOYHOI aTTeCTAIUU

KakoBbI cuitbHBIC U c1a0ble CTOPOHBI s3bIKa IporpamMupoBanus Python?
Kaxkwue e mpeciieoai ['Buo B mporecce pa3paboTku si3bika Python?
[Mepeuncnute OCHOBHBIE 00JIACTH, TJe IPUMEHseTCs si3bIK Python.

Kakue nmpaBuiia HanMeHOBaHUs IepeMeHHbIX B Python cyiectByot1?
Omnumrte Mojens mamsati Python pu pabote ¢ mepeMeHHBIMH.
Omnuute npouece co3aanus GyHkiwmii B Python.

Kakue paznuunst MeX1y BBHIIOJTHEHHEM KOMaH[ B (paiijie ¥ BBIIIOJIHEHUEM B HHTEPAKTUBHOM
pexume?

UYro Takoe 00;1aCTh BUIUMOCTH EPEMEHHBIX ?

Onumnre cxeMy Iepeayy Yucesl B Ka4eCTBE apryMEHTOB (DyHKILIUU.

Kakue cymiecTByIoT oneparu Haj CTpOKaMu B si3sike Python?

Kakue cyriecTBytoT onepaTopbl oTHomeHui B Python? TlepeunciuTe npaBuia JIOTHYECKUX
ornepauuii HaJ 0OBEKTaMH.

B kakux ciaydasx npuMeHsIeTCs yCIoBHas HHCTpyKius if?

Yro takoe moayib B Python? IlpuBenute npumep.

Yro Takoe maker B Python? [Ipusenure nprumep.

OnuuinTe aIropuT™ reHepalun CiiydaiHbx yncen B Python.

Kakue cyriecTByrT CTpokoBbie MeTOibl B Python? B uem otiumuune GpyHKIHIA OT METOIOB?
Yro takoe cnucok B Python? Onuiure mpouece co31aHust CIHCKa.

[Tepeuncnure OCHOBHBIE ONIepaniy HaJI ciiuckamy B Python.

UYro Takoe nceBaoHNMBI? B uem 3akirouaercs KJIOHHpOBaHKE criuckoB B Python?
[Tepeunciute OCHOBHBIE METO/IBI cliMcKa B Python.

[TpuBenure nprMeps npeodpazoBanus THIIOB B Python (crmcku, cTpokn).

Onummre cxeMy nepeayn CIHCKOB B KAUeCTBE apryMEHTOB (DYHKIIUH.

Kakue Bubl UKIIOB CyiecTByIOT B Python?

B kakux ciuydasx npumensiercst nuki for (Ha mpuMepe CIiMcKoB B CTPOK)?

B kakux cinydasx ucronb3yercs GpyHkims range B Python?

[Mepeuncnure criocoObl reHepaiyu criucka B Python.

B kakux ciydasx npumensiercs ki While 8 Python?

Kakue npenmymiectsa npenocrasisitor MmaccuBbl NUMPY nipu pabote ¢ matpunamu?
Yro Takoe MHOXKecTBO? Kakue ornepaiuu cyniecTByoT HaJl MHOKecTBamMu B Python?
UYro Takoe kopTex? Kakue ornepanun HaJ| KOpTeskamu cyiecTByor B Python?

Yro Takoe cnoBapb? Kakue onepaiuu Haj CioBapsiMu cyiiectBytot B Python?
Kakue 06bekTbl MOTYT OBITH KiTtOuamu cioBaps? [IpuBenurte nmpumepsl.

Kak mpoucxoaut 00paboTka uckiouenuii B8 Python?

Kak paboraer MeHepkep KOHTEKCTa pu 00padoTke ¢aitinoB?

Omnummre onepannu Haa 6aiiTOBBIM TUIIOM JaHHBIX B Python.

Uro Takoe peryJisipHble BbIpaKeHUs?

Onummure npenuMyIiecTBa ucnoib3oanus popmara JSSON.

ITpuBenure npumep BBIOOPA NOAMHOXKECTBa U3 Tabauibl DataFrame.

[TpuBenuTe mpumep co3nanus HOBBIX cTonOuoB B DataFrame.

[TpuBeaure npumep co3ganus cBOAHOM cratucTuky B DataFrame.
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41  TlpuBenute mMpUMep OYUCTKU U MOArOTOBKH JaHHBIX B pandas: oOpaboTka OTCYTCTBYHOIIMX
JaHHBIX, (UIbTpAIMs OTCYTCTBYIOIIUX JAHHBIX, BOCIIOJHEHHE OTCYTCTBYIOIIUX JAHHBIX,
yCTpaHeHue 1y OIMKaToB.

42  TlpuBenute mpuMep KOMOMHUPOBAHUS M CIIMSHUS HAOOPOB JTaHHBIX B pandas.

43  IlpuBenute npuMep U3MEHEHHsT POPMBI M TOBOPOTA HAOOPOB JIAaHHKIX B pandas.

44  TlpuBenuTte MpUMeEp arperupoBaHUs TaHHBIX, TPYNIOBBIX OMEPAIMA M CBOJIHBIX TaOIHIl B
pandas.

45 Ilpuemute upumep padotel ¢ Matplotlib: pucynku, noarpaduku, uBera, Mapkepsl,
AHHOTALMH.

46  Tlpuenute mpumep pabotel ¢ Seaborn: nuueiHbie rpaduku, CTONOYATHIE AMArPAMMEI,
THCTOTPaMMBI.

1.2 Tembl NCbMEHHBIX PadOT
PaGoueit mporpamMmoi TUCIUTUTMHEI HE TIPELyCMOTPEHO.
1.3 KoHTpOJIbHBIE TOYKHU
Homep KOHTPOJILHOI TH KOHTPOJILHOM Cnoco0 npoBeaeHus1 Homepa Tem
TOYKH TOYKH
1 Koumponvroe ¢ NOMOWbIO 1-7
mecmuposanue MexXHUYecKux cpeocmes
U UHGhopMayuoHHbIX
cucmem
2 Konmponvnoe ¢ NOMOWBIO 8-12
mecmuposanue MexXHUYecKux cpeocmes
U UHGOPMAYUOHHBIX
cucmem
1.4 /Ipyrue o0beKTbI OLlCHUBAHMS
PaGoueit mporpamMmoii TUCIUIUTMHBI HE TIPEyCMOTPEHO.
1.5 CamocrosiTeqibHasi paboTa 00y4arouierocs
HaunmeHOBaHUsI cCAMOCTOSITEJIbHOI PadOThI Homepa tem

Tloozomosxa K 1eKYUOHHBIM U NPAKMUYECKUM 1-12

3aHAMUAM

Buvinonnenue domawinux 3a0anuii 1-12

Pazpabomka unoueudyanvhwix/ 2pynnoswix 10-12

nPOeKmog

1.6 lIkaya oneHUBaHUSA Pe3yJabTAaTa

Hlkanpl OlleHMBAHUS U MPOLEAYPHI OLICHUBAHUS PE3YJIHTATOB OOyUYEHUS MO

ANCIHUIIJINHE PETIIaMCHTUPYIOTCA [Tonoxxenuem 0 TCKYIICM KOHTPOJIC
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YCIIEBAEMOCTH M TPOMEXKYTOUHOM aTTecTanuu oOydYaromuxcs IO IMporpaMmmam

BhICIIEro oOpa3zoBanus U [1onoxxeHneM o OAITLHO-PEHTHHIOBOM CUCTEME.

Jns oneHku cPOPMHPOBAHHOCTH PE3YJIbTATOB OOYYEHHUS MO JAUCIUILINHE

HCIIO0JIb3YETCS 0ANJIbHO-PEHTUHIOBASI CHCTEMA YCIIEBAEMOCTH 00yYaIOIIUXCS
@OopMOI UTOrOBOTO KOHTPOJS IO JUCHUIUIMHE SIBIISIETCS 3a4€T, UTOTOBBIN

pe3yabTar (GOpMHUPYETCS B COOTBETCTBHH CO INKAJIOW, NMPUBEACHHON HUKE B

TadInIe:

bamner Onenka
<55 Hezauer
>=55 3auer

IlIkaJia oueHUBaHMS pe3yJbTaTa

2 (6amt go 54) JeMoHCTpHpyeT HeTOHNMaHHUE TpobIeMbl. MHOTHE TpeOOBaHMUS, TPEABIBIIEMBIC K
3aJIJaHUIO HE BBIMOJHCHBI.

JleMoHCTpUpyeTCs IepBUYHOE BOCIpUsATUE MaTepuana. PaboTa He3akoHUYeHA U /Win
9TO MJIArHar.

3 (bamn 55-69) | JleMOHCTpHpPYET YaCTHYHOE TIOHUMaHHUe MPoOIeMbl. BOJIBITHHCTBO TpeOOBAHMIA,
MPEIbSIBISIEMBIX, K 33JaHUIO BBITIOIHCHBI.

Bragenue anemeHTaMu 3aJaHHOTO MaTtepraiia. B OCHOBHOM BBITTOTHEHHBIT
MaTepuaJl MOHIATEH U HOCHUT IIEIOCTHBIN XapakTep.

4 (6amm 70-84) | JleMOHCTpHpYET 3HAYMTEIBHOE TIOHUMAaHHUE MTPOOIEMbI 0003HAYEHHOM
TUCIMILTHHON. Bee TpeboBanwMst, IpeIbsIBISeMbIe K 32/IaHUI0 BHITOJHEHBI.
ConeprxaHue BBITIOTHEHHBIX 33JaHUI PACKPBITO U PACCMOTPEHO € Pa3HbIX TOYECK
3peHHusl.

5 (6amn 85-100) | JleMoHCTpHpYET MOJTHOE MOHUMaHue TpobiieMsl. Bee TpeOboBaHus, MpeIbsIBIIsieMbIe
K 33JIaHUIO BBIITOJIHEHBI.

[TpoIeMOHCTPHUPOBAHO YBEPEHHOE BIIAJICHUE MATEPUATIOM JIUCIUILIHHBIL.
BrlnosiHeHHBIC 3a1aHUS HOCAT IIEJOCTHBIX XapaKTep, BHIIIOJHEHBI B IIOJTHOM
o0BeMe, CTPYKTYpPUPOBAHBI, TIPEACTABICHBI Pa3JIMYHbIC TOUYKH 3PCHUS,
MPOJICMOHCTPHUPOBAH TBOPYESCKHUIN MOAXO].
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