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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

Koa u HanmeHoBaHue Koa u
KOMIIETEHIIMH BBINYCKHUKA | HaHMeHOBaHHe
HHIUKATOpA I[nanmpyemble pe3yJbTaThl 00y4YeHUS MO TUCHUIIJIHHE
JOCTHIKEHHS
KOMIIeTEeHIIU I
VK-1 - Cnocoben VK-1.3 - 3Hamu: ocHoBHbIE NPUHYUNBL AHATUZA OAHHBIX C NOMOUBIO
ocyuecmensnims NOUck, Buvibupaem BO3MOJMCHOCTIC  A3bIKA Python; B03MONCHOCTIU
KPUMUYeCKUll AHamu3 u ONMUMATbHBLL BbINOJIHEHUsT ONepayuli Ha0 8eKMOPamMu U Mampuyam 8
cunmes ungopmayuu, sapuanm NumPy; munet Ooannsix pandas; npunyunvt pabomoer c
NPUMEHSAMb CUCEMHDBLIL peutenus 3a0a4y, | gatiamu  pasHvlx  GopMamos, Memoovl OYUCMKU U
n00xX00 015 peuienus apeymenmupysi NOO020MOBKU OAHHBIX, NPUHYUNLL B3AUMOOEUCMBUS C
NOCMABIIEHHbIX 3004y €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.

Bnaoems: nasvikamu ucnoavzosanus Jupyter Notebook
(Google Colab); rasvikamu evinonnenus onepayuii Hao
maccusamu NUMPY; Hasvikamu obpabomxu maOIuyHbIX
OQHHBIX ¢ nomowplo Mmooyas —pandas;  Hasvikamu
BU3VAIUIAYUU OAHHBLX.

4. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHBI*

O0BeM TUCHHMILIMHEI
Homep n

HAMMEHOBaHMe Conep:xanue qucuUNIHHbL (aKazeMHYeCKHe 9aChl)

KonrakTHas

TeM H/NIH ‘




pa3nesioB/TemM padoTta
31T | 03 Jar | CPO
Tema 1. Mecto MecrTo s3b1ka Python cpenu coBpeMEeHHBIX SI3bIKOB
s3bika Python cpeau | IPOrpaMmupoBanusi. O630p BO3MOXHOCTEH cpext
COBPEMEHHBIX pa3paboTku Jupyter Notebook u Google Colab.
SI3BIKOB HuctpubytuB Anaconda. IlepemeHHbie U ux 1 2
nporpammupoBanust | OCOOEHHOCTH B si3bike Python. Omepaumu Han
YUCIIOBBIMH ~THUNIAMHU  JIaHHBIX. CTaHIapTHBIE
(YHKIHH.
Tema 2. CtpokoBbIii TUIT AaHHBIX. DYHKIUH TSI paOOTHI
Jlornyeckue co crpokamu. IIpeoOpasoBanue Tumnos. Cpesbl.
OIepaTophbl U Jlornueckue omeparmuu B Python. VYciosHas 1 2
OIepalKy HaJ| WHCTPYKIIHSL.
CTPOKaMH.
3arpy3ka MoayJed W BBBOB  (DYHKIHH,
Tema 3. Moxymi B | oo nepscammxest B Momyse. O630p CTAHAGPTHBIX | 1 1 2
aspike Python. Moaynei s3bika Python. YcranoBka cTOpoHHHX
MOJYJIEH.
Tema 4. Meroner B | CtpokoBele MeToAbl B s3bike Python. Brizos 2 5
asbike Python. CTPOKOBBIX METOJIOB.
Coznanme cruckoB B si3bike Python. Oneparum
Haj cruckamu. Cpe3bl. MeToasl aiis paboThl co
criuckamu. [IpeoOpazoBanue TUNoB. MHCTpyKIus
Tema 5. Cmcku | jyenn for, OGpaGoTKa CHHCKOB M CTPOK.
npeodpasopamue Hcnons3oBanue (ynkuum range. Iloaxomel K 1 2 S
THIIOB. co3manuio crnuckoB. Co3laHue COOCTBEHHBIX
¢byukmuii.  OyHKIIMM  BBICHIETO  TOPSIJIKa.
Wuctpykimsa mukna while. beckoHeuHblld 1UKII.
AHOHMMHBIE QYHKITHH.
Mmuoxectsa B Python.  Omnepamum  Hapg
Tema 6. MHOXECTBaMH, OCHOBHbIe MeTonbl. Co3mgaHue
Muoxecrsa, mHoxkectB. Koprexxu B Python. Omepanum Han 2 5
KOPTCHH, CIOBAPH. | popresxamu. CraoBapu. MeToasl A paboThl co
CJIOBapsIMHU.
Tema 7. OGpaGorka | VICTIONIb30BaHME HCKIOYEHUA U1t 00paboTKH
HCKITIOUEHMN 1 omuOok. Yrenme w3 aima. MeHemkep 3 )
paGota ¢ (aiinamu. | KOHTEKCTAa. MeToibl Ui YTEHHs, 3allUCH |
JI00ABJICHHS] TEKCTA.
Tema 8. Onepamn | OTlepaliy  HaJi BEKTOpaMHM M MaTpHLAMH B
HaJ| BEKTOPAMHU 1 NumPy. ATpubyTHI MAacCHUBOB
MATPHL[AMH B NumPy. Uuaekcanmst maccuBa. Cpe3sl MaccuBa. 3 8
NumPy. CyMmMmupoBaHue 3HaYeHUl. MUHUMYM Hu
MaKCHMYM.
0630p THIIOB JTAHHBIX pandas. Beibop
Tema 9. THIIBI MOJAMHOXecTBa u3 Tabmuiel. Co3JTaHuE HOBBIX
JaHHBIX pandas. crosonoB. Co3manue CBOJHOM 1 2 9
cratucTuku. Pabora ¢ TEKCTOBBIMU JaHHBIMHU.
Pabora c o6bexTamu Series u DataFrame.
Tema 10. Coop 1 Pabora ¢ ¢aitnamu pasubix popmaTtoB. UteHue u A 10
HoxroToBKA nanHex | SATHCE CSV, XML, JSON, Excel, HTML.
OuncTKa W TOATOTOBKA JAHHBIX: 00paboTka
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¢ momomipro pandas. | OTCYTCTBYIOIIUX JIAHHBIX, bunbpTpaus
OTCYTCTBYIOIIIUX JTAHHBIX, BOCIIOJIHEHHE
OTCYTCTBYIOIIUX TaHHBIX, yCTpaHEHUE
JyOJTMKATOB.

Tema 11. Oneparun
Haj TaOJIMIIaMU C

KoMOunmnpoBanue u ciusiHue HaOOPOB NaHHBIX,
W3MEHEHHE (OPMBI M TIOBOPOT, arperupoBaHUE

TIOMOILBIO JAHHBIX M TPYNNOBBIE OINEpalMH, CBOJHbBIC S 10
BO3MOKHOCTEH TaOJINLIBI.
Moy pandas.
Tewma 12. Matplotlib: ~ pucynku, mnoarpaduku, IBera,
Busyanusanus MapKepBl, aHHoTanuu. Seaborn: JIMHEWHbIE 3 10
JAHHBIX. rpadukmy, cTOJI0YaThIC JiarpaMMbl,

TUCTOIPAMMBL.
KonTpoas: 0
Bcero mo gucuunnHe: 4 28 0 76

*3JIT — 3anATHA NeKHOHHOTO ThNa, [13 — Bce BUIBI 3aHATUI CEMHHAPCKOTO THIIA, KPOME JIAOOPAaTOPHBIX
pabor, JIP — nabopatopusie pabotsl, CPO — camocrosiTenbHas pabota o0y4aromerocs

5. YYHEBHO-METOANYECKOE U UTH®OPMAILIMOHHOE

OBECHHEYEHME JUCIUIIJIMHbBI

5.1 Pekomenayemasi iuTeparypa

Bbubauorpaduyeckoe onncanue u3gaHus (ABTOp, 3arj1aBue, BUJ, MECTO U IO U3JaHMSA,| JJIEKTPOHHbIE
KOJI. CTP.) pecypcbl

1. ®emopos, /1. 1O. [IporpammupoBanue Ha A3bIKE BHICOKOTO YpoBHs Python :

yaeOHoe mocobue s By3oB / [1. FO. ®denopos. — 3-e usn., mepepald. u gormm. —

Mocksa : MU3natenscTBo FOpaiit, 2021. — 210 c. — (Bricmee o6pa3oBanue). — 5BC lOpaiit

ISBN 978-5-534-14638-7. — Texct : anekrponnsiit // DBC FOpaiir [caiiT]. — URL:

https://urait.ru/bcode/478098 (mara obpamenus: 18.06.2021)

5.2 IlepevyeHb JIMLEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOI0
NPOrpPaMMHOIO 00ecre4YeHus, B T.4. 0Te4eCTBEHHOI0 IPOU3BOACTBA

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

Ayn. 2007 YueOHas aynuropust ([ TPOBEICHUS 3aHATHN JEKIIMOHHOTO THIA U
3aHATUH CEMHHAPCKOTO THIIA, KYPCOBOTO MPOCKTHPOBAHUS (BBIMOIHEHUS KYPCOBBIX
paboT), TPYNMOBBIX W WHAMBHIYAJIbHBIX KOHCYJIBTAI[MH, TEKYIIErOo KOHTPOJIA H

MIPOMEKYTOYHOU aTTeCTalliHn), o0opymoBaHa MYJIBTUMETUHHBIM

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

nutep «A», «b», «P»
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http://www.grebennikon.ru/
http://www.polpred.com/
http://www.oecd-ilibrary.org/
http://www.znanium.com/

koMIiekcoM. Criennanu3upoBanHas Mebenb u obopynoBanue: YdueOHas MeOenb Ha
126 mocafoYHBIX MecT, pabodee MecTo Iperno/IaBaTelist, CToJ M/M - 1 mIT., CTOJ - 6 mIT.,
kadenpa - 1 mT., gocka MenoBast (3-X CEeKIIMOHHAs) - 2 IIT., CTyH - 3 wT., KomobroTep
Intel i3-2100 2.4 Ghz/4Gb/500Gb/Acer V193 19" - 1 mr.,
npoektop Tunm 2 Panasonic PT-VX610E - 1 mr.,, DkpaH ¢ 3JIEKTPONPUBOIOM
ScreenMedia Champion 244x183cm (SCM-4304) - 1
00opymoBaHUsI u

MynbTUMe IUAHBII
IT. Habopst

JIEMOHCTPAaLlHOHHOTO y4eOHO-HArIS AHBIX ocoOHii:
MYJbTUMEANINHBIE MPUITOKEHUS K JIEKHMOHHBIM KypcaM W MPaKTUUYECKHUM 3aHATHUSIM,

MHTEPaKTUBHBIE Y4eOHO-HATJISIIHBIE TOCOOMSL.

Ayn. 0007 KoMmbproTepHBIH Kiace (s TPOBEOCHUS TPAKTHUCCKUX 3aHATHH,
KYPCOBOTO IPOCKTHPOBAaHMS (BBITIOJIHEHUS KYPCOBBIX pabOT) ¢ MPHUMEHEHHEM
BBIYHACIUTEIHHON  TexHWKH). (OO0OpyIOBaH  MYyJNbTUMEAHWHBIM  KOMIUIEKCOM.
CriennanusupoBaHHas Mebenb 1 00opyaoBaHue: Y4ueOHas MmeOenb Ha 33 mocaiouHbIX
MecTa, pabodyee MeCTO MperoaaBares, J0CKa MejoBas - | IIT., JOCKa MapKepHas Ha
KOJIECHKax - | IIT., Berraigka 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/KnaBuarypa Microsoft400  for
Business/monutop Asus VS228DE - 24 wt., Mynstumeauiinbiii npoektop Tum 1
Optoma x 400 - 1 mr., Hoyroyk HP 250 G6 1WYS58EA - 2 mir.

JIEMOHCTPAITMOHHOTO

+ MBIIIb

Habopst

obopynoBaHMsI u y4eOHO-HATIISITHBIX OCOOUIA:
MYJIbTUMEIUHHBIE TIPUIIOKEHUS K JEKIIMOHHBIM KypcaM M IMPAaKTHICCKUM 3aHSATHSIM,

MHTEPaKTUBHBIE YU4eOHO-HATIIAIHBIC TOCOOHS.

191023, 1. Cankr-
[TerepOypr, yn. Kanan
I'puboemonsa,  30/32,

utep «A», «b», «P»

Ayn. 2023 KoMIbOTepHBIH Kiace (I TMPOBEACHHS MPAKTHUSCKUX 3aHATHH,
KypCOBOTO MPOEKTUPOBAHHA (BBIIONHEHHS KYypCOBBIX paboT) ¢ NpUMEHEHHEM
BBIYUCITUTEIBHOM TEXHUKH). Ob6opynoBan MYJIbTUMEIUIHBIM
komIiekcoM. Crienuanu3upoBantas Medelb 1 o0opyaoBanue: YueOHas meoens Ha 48
MOCaJ0YHBIX MECT, pabouee MECTO MpemnoaaBaress (KOMIBIOTEPHBINA cTol - 1 mT.),
JIOCKa MapKepHasl Ha KoJiecukax - 1 mT., Jocka MapkepHas 3-X CeKIMOHHas - 1 mT.,
kadenpa - 1 mr., cron - 1 mr., CTyJa U30 - 7 WIT., CTYJ -1 INT., *KaJlto3u -3 MIT.,
Kommbrorep  15-8400/8GB/500GB_SSD/Viewsonic ~ VA2410-mh  -34
Kommyrarop Cisco Catalyst 2960-48PST-L (B T.4. CepBucHsiii kouTpakt SmartNet
CON-SNT-2964STL) - 1 tur., Touka 6ecripoBoaHoro goctyna Wi-Fi Turnl UBIQUITI
UAP-AC-PRO - 1 mr., IIpoexktop NEC M350 X - 1 mr., KommyTaTop JIoKaibHOM
BeryrciUTENbHOM cetn (48 mopros) Cisco WS-C2960+48PST-L - 1 mit., KommyTarop

ProCurve Switch 2626 - 1 mir., Kommsrotep Intel pentium x2 g3250 /500gb/moruTOp

IT.

b

philips 21.5' - 1 mr., IP Bumeoxkamepa Ubiquiti - 1 mr., BecnipoBoanast Touka
FI AP PRO/Ubiquiti -

O60py,Z[OBaHI/IH n y‘IC6H0-HaFJ’IHZ{HHX OCO0OUii: MYHBTHMCﬂHﬁHLIC MMPUIIOKCHUSA K

noctyna/UNI 1 mr. HaGopsl IeMOHCTPauIHOHHOTO

JICKIHIMOHHBIM KypCaM MW HPAKTUYCCKUM 3aHATUAM, HWHTCPAKTHUBHLIC y‘ICGHO-

HarISLAHBIE TTOCOOUS.

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

utep «A», «by», «P»

Ayn. 2026 KowmmprotepHblii Kiacc (Al MPOBEASHHS NPAKTHYECKUX 3aHATHM,
KYPCOBOTO TPOCKTHPOBAHMS (BBITIOJIHCHUS KYPCOBBIX pabOT) ¢ TPHUMCHCHHEM
BBIYUCIIATEIHLHOM TEXHUKH). O6opynoBax MYJIbTHMEIHHHBIM
koMmIutekcoM.Criernanu3npoBanHas MeOenb 1 00opynoBaHue: YueOHas MeOernb Ha 25
MOCAZOYHBIX MECT, pabouee MecTo mpernojaBarens (CTol - 2 IT., Kpecyo - 1 mT.),

JOCKa MapKepHast 3-X CeKMOHHAs - | IIT., BEMIAJIKU CTOMKY - 2 IIT., CTYyJd U30 - 9 T.,

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

autep «A», «b», «P»
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xaimosu - 2 mT., KommeioTep pentium x2 ¢3250 /8Gb/500gb/ philips 21.5") - 1 mt.,
Kommerorep Intel X2 G3420/8 Gb/500 HDD/PHILIPS 200V4- 23 mr., Hoytoyk HP
250 G6 1WYS8EA -2 mr., MynsruMenuitaetii mpoextop Optoma x 400 - 1 .
HaGopbl /1eMOHCTpallMOHHOTO O00OpYIOBaHHMS W y4eOHO-HATISAJHBIX HOCOOWMIt:
MYJIbTUMEINIHBIC TPHIOKEHUS K JIGKIIHOHHBIM KypcaM M TPaKTUYECKHM 3aHSITHSIM,

HUHTCPAKTHBHLIC y‘le6HO-HaI‘J’I§II[HBIe ocoous.

Ayn. 2021 Jlaboparopus "JlaGopaTopHslii koMIuiekc"Criennanu3upoBaHHas MeOeb
u obopynoBanue: YueOHass MeOens Ha 22 TOCaJ0YHBIX MecTa (22 KOMITBIOTEPHBIX
CTOJIa, YEPHBIX Kpecen 22mT.) Yuebnas mebenp Ha 42 mocagodHbsix mMecT (mapt 21
mT.,) pabodee MecTo mperoaaBaTels (KOMITBIOTEPHBIH cTo 11T, )q0cKa, MemoBast 3-x
CeKIMOHHAas 11T., ToCcKa MapKepHas Ha Kojiecnkax 1 mr., gacel 1 mT., kadenpa 1miT.,
cron lmrT., TyMOouka 1mmIT., CTYyT W30 4IIT., BEIIagKka CTOWKA 2IIT., JKaal03HW 3IIT.
Kommbrorep 15-8400/8GB/500GB_SSD/Viewsonic VA2410-mh - 23 mr., YcraHoBKa
JEMOHCTPAIMOHHBIX Yy4eOHBIX (uubMoB - 1 mT., KommprioTep B KOMIUIEKTAaIUU
cuctemubiii  Omok Intel pentium X2 @3250 xnaBuatypatmeinbs Lo (kecTkuit
auck500gb,monurop philips 21.5) - 1 mr.  HaGopbl JeMOHCTPaLMOHHOTO
000pyZOBaHHUA M y4eOHO-HATJLSIIHBIX MOCOOUI: MYyJIbTUMEIWHHBIE MPUIOKEHUS K
JEKIMOHHBIM KypcaM M TNPakTHYECKUM 3aHSATHAM, HWHTEPAaKTUBHBbIE Yy4eOHO-

HaTrJSIHEIE TOCOOUS.

191023, r. Cankr-
[leTepOypr, yn. Kanan
I'puboemona,  30/32,

nutep «A», «b», «P»

7. METOAUWYECKUE YKA3ZAHUA U1 OBYUYAIOLIEI'OCs 11O

OCBOEHUIO JJUCLUATLINHBI

[Ipuctynass K UW3Y4YEHUIO JUCLUMIUIMHBI, OOydYamoleMycs HEO0X0auMO

O3HAKOMMTHCSA CO CIACAYIOLUUMH JIOKYyMEHTAMHU:
- y4eOHO-METOIMYECKON JOKYMEHTALIUEH;

— JJOKAaJIbHBIMH HOPpMATUBHBIMU aKTaMH, PETIIaMCHTHPYOIIUMHA

OCHOBHBIC BOIIPOCHI opraHu3alnuun n OCYHICCTBJICHUA

obpazoBaTeIbHON

ACATCIIbHOCTHU, B TOM YHUCJIC PCTIIAMCHTUPYIOINNC TTOPAJOK IMPOBCACHUA TCKYIICTO

KOHTPOJIA YCIICBACMOCTH U HpOMG)KyTO‘-IHOﬁ arTTeCcralunu 06yqa}onmxc;1;

- rpagukomM KOHCYJIbTallh COTPYZIHHKOB
IIPETOIaBATEIBLCKOTO COCTABA.

npodeccopcko-

YpoBeHb U riayOMHAa OCBOCHUS AMCIUIUIMHBI OMPEIEISIIOTCS aKTUBHOU H
CUCTEMATHYECKON paboToil 00ydaronuxcsi Ha JICSKIMOHHBIX 3aHATHSIX, 3aHATHIX
CEMUHAPCKOTO THIIA, BBITIOJTHEHUEM CaMOCTOSITEIILHOM paOOThl, B TOM YHUCIIE B
YacTH BbIJIENICHUsI HanOoJiee 3HAYUMBIX U aKTyaJIbHBIX TIPOOJIEM JIs TadbHEHIIETO
nuzyueHusi. OcoObIM YyCIIOBHEM Ka4€CTBEHHOTO OCBOEHUS JUCIUILIUHBI SIBJISIETCS
adpdexTrBHAS OpraHu3alus TpyJa, MO3BOJSIONIAS PACHPEACIUTh Y4eOHYIO
Harpy3Ky paBHOMEpPHO B COOTBETCTBUU C I'pauKOM yueOHOTO Ipoliecca.

[Ipu moaroroBke K y4eOHBIM 3aHATHUSAM OOYYAIOIIMMCS IMPEJOCTABIISIECTCS
BO3MOXHOCTh ~ TOCEHICHUS  KOHCYJBTAIIMA  COTPYJHUKOB  MPOQECCOPCKO-



npenoaaBarenbekoro coctaBa CII6I'DY cormacHo pacnucaHuio, YCTaHOBICHHOMY
B I'payiKe KOHCYJIbTAL.

AyauTtopHass U BHeaynuTOpHas paboTa o0OydYaromuxcs JTOJDKHA OBITh
HarpasjieHa Ha (opMUpOBaHUE!

— (yHIaMEHTaIbHBIX OCHOB MHUPOBO33pEHUS oOyyJaronmxcs U
€CTECTBEHHOHAYYHOTO NTO3HAHUS;

— O0a3WCHBIX 3HAHWN, COOTBETCTBYIOIIMX HAIMPABICHUIO TMOATOTOBKA U
3asBJICHHOW Npo(deccHOHanbHOi 00acTH, (OPMHUPYIOIIUX LEIEBYI0 U
npo(ecCHOHANbHYI0 OCHOBY ISl HOJTOTOBKH KaJpOB;

— npo¢ecCUOHANBHBIX KOMMETEHIIMI OPUEHTHPOBAHHBIX HA YJOBJIETBOPEHHUE
NOTpeOHOCTEH PhIHKA TPY/A,

—  HMHAMBUAYAJIHHON TPAEKTOPUU MOCPEICTBOM OCBOCHHS YHHKAIHLHOTO Habopa
npo(ecCHOHaNBHBIX KOMIIETEHIUNA JOMOJHSIONUX KOMIIETEHTHOCTHYIO
MoJelb  OOydarolerocsi, 3a CYeT OpHEHTAlMd Ha  KOHKPETHBIE

npodeccruoHanbHbIe CHCIUATM3UPOBAHHBIC 00JIACTH 3HAHHM, OMIPEIeIIsieMbIe
MIPEICTABUTEIISIMU PBIHKA TPYQ;

— METaHaBBIKOB O0YYarONIUXCs, TAKUX KaK: KOMaHJHas paboTa U JIMJIEPCTBO,
aHaJIM3 JTAHHBIX, IU(GPOBbIE HABBIKK, pa3padOTKa U peau3alus MPOEKTOB,
MEXKKYJbTYPHOE B3aUMOJECHCTBHE.

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

OOyueHne o0yJaronIuXcsi ¢ OrpaHUICHHBIMEM BO3MOKHOCTSIMHU 3JI0POBbS TIPH
HEOOXOMMOCTH  OCYIIECTBIISIETCS HAa OCHOBE aJalTHPOBAHHOW paboueit
IporpaMMbl  C  HWCIIOJIb30BAaHUEM  CIICIIHATBHBIX ~ METOJOB  OOyYeHHS U
TUAAKTUYECKUX  MaTepHalioB, COCTaBICHHBIX C YYETOM  OCOOEHHOCTEU
NICUXO(PU3NIECKOTO PA3BUTHSA, WHAWBUAYATHHBIX BO3MOXHOCTEH M COCTOSIHHS
3JI0POBBS TAKUX OOyYaromuxcs (00y4JaroIierocs).

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

— JUISl UHBAJIUJIOB W JIMI] C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI IO
3pEHUI0: Pa3MENICHUE B JOCTYMHBIX I OOYYaIOMUXCS, SIBISIONUXCS CIICTIHIMU
WIM CIIA0OBUIANIMMHU, MeCTaX HM B aJalTHPOBaHHOW (opMme CIpaBOYHOMN
uHOpMAIIMM O pACHCAHUHM YYEOHBIX 3aHSATHUN; NPHCYTCTBUE ACCHUCTEHTA,
OKa3bIBAIOIIETO 00YyYAIOEMYCsl HEOOXO0IUMYIO ITOMOIITh; BHIITYCK aIbTEPHATUBHBIX
dhopMaTOB METOIUYECKUX MAaTEPHUAIOB (KPYMHBIM mpUdT viin ayauodaiisib);

— JUISl UHBAJIUJIOB U JIWI[ ¢ OTPAHUYEHHBIMU BO3MOKHOCTSAMH 3JI0POBBSI 10
CIIyXY: HaJ[JISKAIIMMH 3ByKOBBIMHU CPEJICTBAMH BOCTIPOM3BEICHNE HH(OpMAInu;



— JUI1 MHBAJIWIOB WU JUI C OIPAHUYECHHBIMU BO3MOXKHOCTSMH 3J0pPOBbS,
MMEIOIINX  HAPYLICHUS  ONOPHO-ABUTATEIbHOTO  almapara: BO3MOXHOCTb
OecnpenaTCTBEHHOr0 JOCTyIa 00yJaronuxcsi B yueOHbIE MOMEIEHUs, TyaJleTHbIE
KOMHAThl U Jpyrue MnoMemnieHus kadenpsl, a Takke MpeObIBaHHE B yKa3aHHBIX
MTOMEIICHUSX.

OO6yuaronuecs u3 yuciaa uHBanUa0B U aull ¢ OB3 obecneuenbl ne4aTHBIMU
u  (WIM) DJIEeKTPOHHBIMM  00pa3oBaTelbHBIMM  pecypcamMu B (popmax,
aIaNITUPOBAHHBIX K OTPaHUYEHUSM UX 3710poBbsi. OOpazoBaHue OO0YUYAIOIMIUXCS C
OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI MOXET OBITh OpPraHW30BaHO Kak
COBMECTHO C JPYTMMHU OOYy4YalOIIMMHCS, TaK U B OTACIbHBIX TpyNnax WU B
OTZIEJIbHBIX OpTaHU3aIUSIX.
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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 (paiiie ¥ BBIOJIHEHUEM B HHTEPAKTUBHOM
pexume?

UYro Takoe 00;1aCTh BUIUMOCTH EPEMEHHBIX ?

Onuimnre cxeMy neperayy 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 IpUMeHsIeTCs 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 nepeiayn CIICKOB B KAUeCTBE apryMEHTOB (DYHKIINH.

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 MHOKecTBaMu 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, (UIBTPALMs OTCYTCTBYIOIIUX JAaHHBIX, BOCIOJHEHHE OTCYTCTBYIOLIUX 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 ONEpallMd M CBOJHBIX TaOIHIl B
pandas.

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

46  Tlpuemute mpumep pabotel ¢ Seaborn: nuueiHbie rpaduku, CTONOYATHIE AMATPAMMEI,
THCTOTPaMMBI.

1.2 Tembl NHCbMEHHBIX Pa0dOT
PaGoueit mporpamMMoi TUCIUTUTHHEI 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 TUCIUILTMHBI HE TIPEyCMOTPEHO.
1.5 CamocrosiTeqibHasi padoTa 00y4aruierocsi
HaumeHOBaHMSA CAMOCTOATETbHOI padoThI Homepa Tem

Tloozomoska K 1eKYUOHHBIM U NPAKIMUYECKUM 1-12

3aHAMUAM

Buinonnenue domawmnux 3a0anui 1-12

Paspabomxa unousuoyanvrvix/ epynnoguix 10-12

npPoeKmos

1.6 IlIxayia oueHMBAHUA pe3yJIbTATa

[IIkaybl OlIEHUBAHUS W TIPOLIETYPHl OIICHUBAHUS PE3YJIHTATOB O0YUYEHUS MO

AUCHHUIIIINHE PCTIIaMCHTHPYIOTCA [Tonoxxenuem 0 TCKYIICM KOHTPOIJIC
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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 COOTBETCTBHU CO IIIKAJIOH, IMPUBEICHHOW HHUXKE B

TadInIe:

bamner Onenka
<55 Hezauer
>=55 3auer

IlIkaJia oueHUBaHMS pe3yabTaTa

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 TOHUMAHHUE ITPOOIEMbI 0003HAYEHHOM
TUCIMILTHHON. Bee TpeboBanwMst, IpeIbsIBISeMbIe K 32/IaHUI0 BHITOJHEHBI.
ConeprxaHue BBITIOTHEHHBIX 33JaHUI PACKPBITO U PACCMOTPEHO € Pa3HbIX TOYCK
3peHHusl.

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

[TpoIeMOHCTPHUPOBAHO YBEPEHHOE BIIAJICHUE MATEPUATIOM JIUCIUILIHHBIL.
BrlnosiHEeHHBIC 3a1aHUs HOCAT IEJIOCTHBIX XapaKTep, BHIIIOJHEHBI B IIOJTHOM
o0beMe, CTPYKTYpPUPOBAHBI, TIPEACTABICHBI Pa3JIUYHbBIC TOUKH 3PEHHUS,
MPOJICMOHCTPHUPOBAH TBOPYESCKHUIN MOAXO].
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