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1. HEJIM OCBOEHUSA JUCHUITJINHBI

Hean:

[IpeacraBuTh 00ydaromuMcs HEOOXOIUMBIE 3HAHUSI B 00JIaCTH MPOTPaMMHUPOBAHUS
Ha s13bike Python, ymeHus u HaBbIKK HCTIONIB30BaHUS MOy el si3pika Python mis
aHaJIM3a JaHHBIX.

2. MECTO JJUCHUIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IHPOI'PAMMBbI

Huctumuna b1.0./IB S3b1ik nporpamMmmupoBanus Python otHocurcs k
AJIEKTUBHBIM AucHUIIMHAaM biioka 1.

3. IVNTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O AUCLHUIIJIMHE

Kox u HauMeHOBaHHe Kon n
KOMIIETEHIIUH HaMMEHOBaHUe
BBIYCKHHKA HHIMKATOpa Ilnanupyemble pe3yJibTAThI 00YYeHHs 10 JUCIUILINHE
JOCTHKEHHS
KOMIIeTeH LU
OIIK-2 - Cnocoben OIlK-2.2 - 3namv: 0cHOBHbIE NPUHYUNDBL AHATUZA OAHHBIX C NOMOWBIO
NPUMEHSMb Jlemoncmpupyem BO3MOJNCHOCIE  S3bIKA Python; B03MONCHOCTIU
nPoOsUHYmble cnocobHocmb BbINOJIHEHUS. ONEPAYUL HAO BEKMOPAMU U MAMPUYAMU &
UHCMPYMEHMANbHbLE peutenus NumPy, munot Odanneix pandas, npumyuner pabomeir c
Memoobl NPOEKMHO- Gaiinamu  pasnvix  popmamos, Mmemoovl OUUCHKU U
9IKOHOMUYECKO20 U 9KOHOMUYECKUX nO020MOBKU OAHHBIX, NPUHYUNLL  B3AUMOOELUCMBU C
@unancosozo ananuza | 3aday 6 bazamu OaHHbIX
8 NPUKIAOHBIX U (U1lL) npogeccuonanbHoll

¢yrnoamenmanvuvix
UCCed08anuUsIx 8

oesamenvbHoCmiu, 6
mom wucae ¢

Ymemu: ucnonvzosams Jupyter Notebook (Google Colab);
BbINONIHAMb ONEPayUU HAO BEKMOPaMU U MaAmMpuyam ¢
nomowpio moodyass NUMPY; obpabamwieams mabauynvle

obnacmu punancosvlx | UCNOIB308AHUEM
. dannvle ¢ nomMowwlo mooyns  pandas;  ewibupamo
OMHOULeHULL, 8 MOM UHMENIEeKMYATTbHbIX
NOOMHOIHCECTNEO us maobauywvl DataFrame;
yucne ¢ UHPOPMAYUOHHO- 4
BUZYATUUPOBATL OAHHbLE, 83AUMOOEUCMBO8AMb C DA3AMU
UCTIONb306AHUEM AHATUMUYECKUX
O0aHHbIX ¢ nomowwio pandas.
UHMENIEKMY ATIbHBIX cucmem
uHpopmayuonHo- Braodemv: nasvikamu ucnonvsosanus Jupyter Notebook
AHATUMUYECKUX (Google Colab); nasvixamu evinoanenus onepayuii Hao
cucmem maccusamu NUMPY, nasvixamu ob6pabomku mabIuyHbIxX
dannbix ¢ nomowppio Mmooyas pandas;  waswikamu
BU3YATURAYUU OAHHBIX.
VK-1 - Cnocoben VK-1.3 - 3namv: 0CcHOBHbIE NPUHYUNDBL AHATUZA OAHHBIX C HOMOWBIO
ocyujecmensnme Onpedensiem u 603MOJICHOCHIEL  A3bIKA Python, 603MOJICHOCU
KpUMuyeckuii aHanu3s oyeHugaem BHINONHEHUSI ONepayull HaA0 6eKMOPAMU U MAMPUYAMU 8
npooOIeMHbIX cumyayuii | npaKkmuieckue NumPy, muner Odanneix pandas, npunyunet pabomoer c
HA OCHOBE CUCIMEMHO20 | NOCAe0CmEUs] Gatinamu  pasHvix  opmamos;, Memoovl OYUCMKU U
nooxooa, B03MOMNCHBIX nO020MOBKU  OAHHBIX, NPUHYUNLL  B3AUMOOELUCEUL C

sbipabamvlgamy
cmpamezuio Oeticmeuti

peuteHull 3a0ayu,
paspabamvieaem u

bazamu OaHHbIX

Ymemu: ucnonvzosams Jupyter Notebook (Google Colab);
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npeonazaem
PasIUYHbLe
cmpamezuyeckue
peuienus 3a0ayi,
OYeHUBAsL UX
docmouncmea u
Hedocmamxu

BLINOAHAMb ONEPAYUU HAO BEKMOPAMU U MAMPUYAMU C
nomowwto Mmooy NUMPY; obpabamvisams mabauynvle
Oanmvle ¢ nomowwio mooyna  pandas;  ewibupamo
NOOMHOIHCECTNEO us mabauywvl DataFrame;
BU3YATUZUPOBAMb OAHHbIE, 83AUMOOEUCMB08AMb C ba3aAMU
O0aHHBIX ¢ nomowwsio pandas.

Braodemv: nasvikamu ucnonvsosanus Jupyter Notebook
(Google Colab); nasvixamu evinoanenus onepayuii Hao
maccugamu NUMPY; nagvikamu o0Opabomxku mabaudHbix
OGHHBIX ¢ nomowpwio  mooyas — pandas;  Haevikamu
BU3YATUAYUU OAHHDIX.

4. CTPYKTYPA U COAEP KAHME JTUCHUIIJIMHbBI*

O0beM TUCHUILTTHHBI
Homep n
HANMEHOBAHIE (akageMuyecKue 4achl)
Coaepixanue THCHUTNIHHBI
TeM H/HiIH KonTakTHas pa6ota
pa3aesioB/TeM
3JIT n3 Jp | CPO

Tema 1. Mecto | Mecto si3pika Python cpeny coBpeMEeHHBIX SI3BIKOB
s3bIka Python nporpammupoBanus. O030p BO3MOMKHOCTEH cpen
cpenu paspabotku Jupyter Notebook um Google Colab.
COBPEMCHHBIX HuctpuOytuB Anaconda. Ilepemennple m wux | 1 2
A3BIKOB ocobeHHOCTH B s3bike Python. Omeparuu Han
IPOrpaMMHUPOBA | YUCIOBBIMU ~ THUNAMU  JAaHHbBIX. CraHaapTHbIE
HUA. (byHK]_H/H/I
Tema 2. CtpoxoBbiii THN TaHHBIX. DYHKIUHU 1151 pabOTHI CO
Jlornyeckue crpokamu. IlpeoOpazoBanue TumoB. Cpe3sl.
OIepaTopsl U Jlornueckne omepanmmu B Python. VYcmoBnas 1 2
ONCpaly HAl | UHCTPYKIIUS.
CTPOKAMH.
Tema 3. 3arpy3ka  Monayneili M BBI3OB  (DYHKIMIA,
Monyiu B comepkamuxcs B moxayie. OOG30p CTaHOapTHBIX | 1 5
s3piKke Python. Monynel s3pika Python. VYcranoBka cTopoHHUX

MOAYJIEH.
Tewma 4. CrpokoBbie Meroabl B s3bike Python. BrizoB
Merozp! B CTPOKOBBIX METOJIOB. 1 5
sa3pike Python.

Co3nmanme cruckoB B s3bike Python. Omepanun

Hajg cnuckamu. Cpessl. Meroabl it paboOThI CO
Tema 5. Crucku | cuckamu. I[IpeoOpa3zoBanue Turnos. MHCTpyKIus
" mukna for. OOpaboTka COHCKOB U CTPOK.
npeobpasopanyn | Mcnonb3osanne ¢ynkuun range. Ilomxomsr K 1 5
e THIIOB. co3manuio cmuckoB. Co3maHue COOCTBEHHBIX

byHKIHA. OyHKIU BBICILIETO MopsaKa.

Wuctpykuusa nukiaa while. beckoHeuHBIH ITHKII

AHOHUMHBIE () YHKIIHH.
Tema 6. Mmuoxectea B Python.  Omepamum  Han 1 1 7
MHuoxecTBa, MHOXECTBAMH, OCHOBHbIe MeTonbl. Co3naHue
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KOPTEXH, MHOXkecTB. Koprexu B Python. Omnepammum Hapg
CIIOBapH. Koprexxamu. CrnoBapu. Meronsl ansi paboThI CO
CIIOBapSIMU.
Tema 7. Hcnonb3oBaHWe WCKIIOYEHUH aiis  00paboTKu
Ob6pabotka omuOok. Urenue u3 ¢aitia. MeHemKep KOHTEKCTA.
UCKITIOYEHHA U | MeToasl Ui YTEHHUs, 3alucH U J100aBICHHUS 2 1 8
pabora c TEKCTA.
¢aiinamu.
Tema 8. Omeparuu  Hajg BEKTOpAaMHM M MaTpUIIAMH B
Onepauun Hax | NumPy. ATpuOyTHI MacCUBOB
BEKTOPaMHU U NumPy. Muaekcamuss maccuBa. Cpe3bl MaccuBa.- 1 2 8
MaTpullaMu B CymMmmupoBanue 3Ha4YeHUU. MuHUMYM u
NumPy. MaKCHUMYM.
0630p THTIOB JTAHHBIX pandas. Beibop
Tema 9. Tumer | MOAMHOXKeCTBa u3  Tabuuiel. Co31aHue HOBBIX
nanHbIX pandas. | cTONO1OB. Co3aHne CBOAHON cratucTuky. Pabora 2 2 8
C TEKCTOBBIMH JaHHBIMU. PabGota ¢ oObekTamu
Series u DataFrame.
Pabora ¢ daitnamu pasueix ¢opmaroB. Urenue u
Tema 10.C00p | 3apuer,  CSV, XML, JSON, Excel, HTML.
1 IIONrOTOBKA Ouucrka ¥ IOATOTOBKA JaHHBIX: 00paboTKa
AAAHHBIX C OTCYTCTBYIOILMX JIAHHBIX, punbTpaums | 2 2 10
TIOMOTIEIO OTCYTCTBYIOIIHX JAHHBIX, BOCIIOJTHEHHE
pandas. OTCYTCTBYIOLIHX JaHHBIX, yCTpaHEeHHue
nyOJIMKATOB.
Tema 11. KoMOunupoBanue u ciusiHue HaOOPOB JaHHBIX,
Onepaunn Hat | u3MeHeHUue (GOpMbI U MOBOPOT, arperupoBaHUE
Tabauuamu ¢ JIQHHBIX W TPYNIIOBBIC ONCPAIMH, CBOJHBIC | 5 10
HIOMOIIBIO TaOJIHIIBL.
BO3MOYKHOCTEH
Moy pandas.
Tema 12. Matplotlib: ~ pucynku, mnoxarpaduku, 1BeTa,
Busyanmuszanus | Mapkepsl, aHHOTauuu. Seaborn: nuHennsle | 1 2 10
JaHHBIX. rpauky, cToa04aThie AUarpaMMbl, THCTOIPAMMBI.
KonTpousb: 0
Bcero no aucuumiInme: 16 12 0 80

*3JIT — 3aHATHS JIEKHUOHHOTO THIIA, [13 — BCe BU/BI 3aHATUI CEMUHAPCKOTO THIA, KPOME J1a00paTOpHBIX
pabort, JIP — nabopatopusie pabotsl, CPO — camocTosTenbHas paboTa 00yJaromerocs

5. YYEBHO-METOANYECKOE U THOOPMALIMOHHOE
OBECIIEYEHME JUCIIUITJINHbI

5.1 PekomeHnayemasi JuTeparypa

Bbubéanorpadguyeckoe onucanue u3ganns (aBTop, 3arjapue, B, MecTO U T0OJ
U3JaHUs, KOJ. CTP.)

DJIeKTPOHHbIE
pecypchl




1. ®enopos, /1. 0. [IporpammupoBanue Ha A3bIKE BHICOKOTO ypoBHs Python :
yaeOHnoe mocodue st By30B / JI. 0. demopos. — 3-¢ u3z., mepepad. u gom. —
Mocksa : M3natensctBo FOpaiit, 2021. — 210 c. — (Bricmiee oO6pazoBanue). —
ISBN 978-5-534-14638-7. — Tekcr : anexkrponHsii / 9BC KOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/478098 (nara obpamienus: 18.06.2021)

SB6C HOpaint

5.2 IlepeyeHb JTULEH3MOHHOTO U CBOOOHO PACIPOCTPAHSIEMOT0

NMporpaMmMHoOro oﬁecnequnﬂ, B T.49. 0TCYCCTBCHHOI'0O IPOM3BOJACTBA

- 7-Zip

Microsoft Office Professional
Microsoft Windows Professional
Anaconda

- Python

5.3 [lepeuyenb unopmanuoHHbIX cnpaBouHbix cucteM (MCC) u
coBpeMeHHbIX npodeccuoHabHbIX 0a3 naHHbIX (CITB/I)

Ne HaumenoBanue CIIB/I/ UCC
1.  Daexrponnas oubmmoreka Grebennikon.ru — www.grebennikon.ru
2. |Hayunas snektponHas oubnnoreka eLIBRARRY — wwwe.elibrary.ru
3.  Hayunas snektponHas oubimoreka KubepJlennka — www.cyberleninka.ru
4. basa nannbix [TOJITTPE]] CripaBounuku — Www.polpred.com
5 baza nanaeix OECD Books, Papers & Statistics na miargpopme OECD iLibrary
~ www.oecd-ilibrary.org
CnpaBouHas rpaBoBas cuctema KoncynpranTlmoc (MHCTAUTMPOBAHHBINA PECYpC
6.
CIIOI' DY mmm www.consultant.ru)
7 CrpaBounas mpaBoBas cucrema «I’APAHT» (urctammpoBannsiii pecypc CIIOI DY
i www.garant.ru)
8 HudopmaroHHo-cripaBouHast cuctema «Kojeke» (MHCTaTMpOBaHHBIN pecype
© ICIIOI'DY wimu www.kodeks.ru)
9.  PaexrtponHas oubimoTeuHas cuctema BOOK.ru - www.book.ru
10.  DrexTponHas 6uGnuoreunas cucrema DbC KOPAMT — www.urait.ru
11 3JI€KTp0HI—¥O-6I/I6JII/IOTe‘IHa$I cuctema SHAHUYM (ZNANIUM) —
WWW.zZnanium.com
12.  DnexrtponHas 6ubnmorexka CIIOI'DY- opac.unecon.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JTUCIHUAIIJINHBI
Jlns peanuzanuy JaHHOW JNUCIUILIMHBI UMEIOTCS CTIeI[MaIbHbIE TTOMEIICHUS

JUIS TIPOBEACHMS 3aHSATUN JICKIIMOHHOTO THUIIA, 3aHATUA CEMHUHApPCKOTO THIIA,
KYpPCOBOT'O TMPOCKTUPOBAHHUS (BBIMOJHEHUS KYpPCOBBIX pabOT) TPYIIOBBIX U
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WHAUBUAYAIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOU
aTTeCTalllM, a TAK)Ke MOMELIEHUS ISl CAMOCTOSITEIbHON pabOTHI.

[Tomenienusi ocHaileHbl OOOPYJOBAaHUEM U TEXHUYECKUMHU CpPEICTBAMU
oOy4eHus.

[Tomenienust st caMOCTOSATENBHOM pabOThl O0YYalOIIUXCS OCHAIEHBI
KOMITBIOTEPHOM TEXHUKON C BO3MOKHOCTBIO MOJKIIOUEHUSA K cetu "MHTepHeT" n
o0OecrieyeHueM JIOCTyNa B DJIEKTPOHHYI HH(POPMAILIMOHHO-00pa30BaTEIbHYIO

Cpelly YHUBEPCHTETA.

HanmeHnoBaHnune yueOHBIX ayANTOPHIi, lepevYeHb

Anpec
(MecTOmo0KEHHE)
Y4eOHBIX ayIMTOPHI

Ayn. 211 VYyebnas ayautopusi (s TPOBEASHUS 3aHITHI
JEKIMOHHOTO THUMA W 3aHSATUH CEMUHApPCKOrO  THIIA,
KypPCOBOT'O MPOEKTUPOBAHUS (BBIOJHEHUS KYpCOBBIX padoT),
TPYNIOBBIX M WHIUBUIYAIbHBIX KOHCYJbTAIMM, TEKYIIETO
KOHTPOJISI W TMPOMEKYTOYHOM aTTecTaluu), o0OpyJI0BaHA
MyJIBTUMEIUMHBIM ~ KOMIUIeKCoM.  Crernuanu3upoBaHHas
mebenp U obopynoBaHue: YdeOHas wmebenp Ha 38
MOCa0OYHBIX MECT, Jocka MenoBas 1 mrT., Tym6a, Kommbiotep
Intel Core 2 Duo E7300 2,6Gh/2Gb/120Gb - 1 mr., I[Tpoektop
Aser P72701 - 1 mr., DKpaH ¢ 3JEKTPONPHUBOJIOM SCreen
Media Champion 203x153cm. MW 4:3. 4-yr. kopmyc - 1 mr.,
Axyctuueckas cuctema JBL CONTROL 25 WH (mapa
KOJIOHOK) - 1 mT., Mukmep ycwmmtenb TA-1120-1mr. B
komiuiekTtk ¢ Behringer XM8500 ULTRAVOICE - 1 mir.
HaGopel JeMOHCTpallMOHHOTO O00OpYyAOBaHUA H  y4eOHO-
HAIJISIHBIX TIOCOOMH: MYJIbTUMEIUNHBIE TMPWIOKEHUS K
JEKIMOHHBIM  KypcaM U MPAaKTUYECKUM  3aHSATHUSIM,
WHTEPAKTUBHBIC yUeOHO-HATIISAHBIC TTOCOOUSI.

196084, T.
CaHKT-
[TerepOypr,
MockoBckuit mp.,
n. 103, mgut. A,
mom. 1H, 2H

/. METOANYECKHE YKA3ZAHUA JUISA OBYHAIOLIET'OCH 11O

OCBOEHMHIO JUCIIUIIJIMHbI

[Ipuctynags K U3YyYEHUIO JIUCLMILIMHBIL,
O03HAKOMUTBCS CO CIEAYIOIINMU IOKYMEHTAMMU:

— y4e0HO-METOIMYECKON JOKYMEHTAITUEH;

— JIOKAJIbHBIMU

HOPMAaTUBHBIMHA dKTaMH,

OCHOBHBIC BOITPOCHI OpraHu3anuu u

ACATCIIBHOCTHU, B TOM YHMCJIC PCTIIAMCHTUPYIOINHC TTOPAAO0K IMPOBCACHHA TCKYIICTO

OCYILECTBIICHUS

oOyyaronemMycsi Heo0X0IUMO

perinaMeHTUPYIOIUMHU

o0OpasoBatenbHON

KOHTPOJISI yCTIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTAIlUU 00YyJaronuXCs,

- rpaduxkom KOHCYJIbTaLU

MpernogaBaTciIbCKOro CocTaBa.

COTPYZIHUKOB

npodeccopcko-




YpoBeHb U TIyOMHA OCBOEHHS NUCHUIUIMHBI OMPENEISIOTCS aKTUBHOW U
CUCTEMATUUYECKON pabOTON 00y4YaroIMXCsl Ha JIEKIUOHHBIX 3aHATHSX, 3aHITHIX
CEMHUHApPCKOI0 THIA, BBHIMOJHEHHEM CaMOCTOSITENILHON pabOThl, B TOM YHUCJE B
YacTH BBIJECJICHUS Han0oJee 3HaYMMbIX U aKTyaJIbHBIX ITPOOJIEM ISl JAJIbHEMIIIETO
u3zydeHus. OcoObIM YCJIOBHEM Kau€CTBEHHOT'O OCBOCHHUS JUCIHIUIMHBI SIBISIETCA
3p¢deKkTuBHAs OpraHu3alus TpyJda, MO3BOJIAIOIMIAS PaCHpeleInTh Y4eOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBHH € IpaduKoM yueOHOTo mpolecca.

[Ipy moArotoBke K y4eOHBIM 3aHATHSIM OOYyYarOIIMMCS MPEIOCTaBISAETCS
BO3MOXXHOCTh ~ TOCEIICHUS  KOHCYJNbTAIMA  COTPYAHUKOB  MPOQECCOPCKO-
npenojaBarenbckoro coctapa CIIOI DY cornacHo pacnucanuio, yCTaHOBIEHHOMY
B rpake KOHCYIbTAITUH.

AynutopHas W BHEayAMTOpHas paboTa oOydYarImUXCs JJOJKHA OBITh
HarpaBjieHa Ha (OpMUPOBAHUE!

— (QyHIaMEeHTAJIbHbIX OCHOB MUPOBO33PEHUS oOy4Jaroumxcs 17}
€CTECTBEHHOHAYYHOTO MTO3HAHMUS,

— 0a3uCHBIX 3HAaHUHM, COOTBETCTBYIOUIMX HANPABICHUIO MOJITOTOBKU U
3asBIICHHOM MPO(ECCHOHAIBHOM 001acTH, (OPMHUPYIOIINX IIEJIICBYI0 U
npo(hecCHOHATIBHYIO OCHOBY ISl TOATOTOBKH KaJIpOB;

— mnpodeccuoHaTbHBIX KOMIETEHIIUH OPUEHTUPOBAHHBIX HA YIOBJIETBOPEHUE
NOTPEeOHOCTEN phIHKA TPY/A,;

— WHIUBUIYaJbHOU TPAEKTOPHH IMOCPEICTBOM OCBOCHHS YHUKAIHLHOTO Habopa
npo(heCCHOHANBHBIX KOMIIETEHIUI  JOMOJHAIOMUX KOMIETEHTHOCTHYIO
Mozedb  OOydarollerocs, 3a CYeT OpHUEHTAllMM Ha  KOHKPETHBIE
npodeccuoHaNbHBIE CIICHUANTU3UPOBAaHHbIE 00JIaCTH 3HAHUM, OTIpeieiieMble
IPEJICTaBUTENIIMU PHIHKA TPYAQ;

— METaHaBbIKOB O0Oy4arolUXcs, TAKUX KaK: KOMaHAHas paboTa U JIHUJEPCTBO,
aHaJIN3 JAHHBIX, LIU(POBBIE HABBIKH, pa3padOTKa U pean3alus INpPOEKTOB,
MEXKYJIbTYPHOE B3aUMOJICHCTBUE.

8. OCOBEHHOCTHU OCBOEHMUSA JUMCIUIIJIMHBI J1JIs1 UTHBAJIUIOB
N JInL C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA

OOyueHue 0OydarOUIMXCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI
Ipyd HEOOXOIMMOCTH OCYIIECTBISETCS Ha OCHOBE aJalTHPOBAHHOW pabodyeid
IpOrpaMMbl  C  HCIOJB30BAaHUEM  CICIHAIBHBIX  METOJOB  OOyYCHHS W
JTUIAKTHYCCKUX  MaTEpUalioB, COCTABJICHHBIX C  YY4E€TOM  OCOOCHHOCTEH
NICUXO(U3HUECKOTO PAa3BUTHS, WHIUBUAYATBHBIX BO3MOXXKHOCTEH W COCTOSHUS
3JI0POBbsI TAKWX O0ydaromuxcs (00yJaromierocs).

B memsix ocBoeHust yueOHOM MporpamMmbl JAUCIHUIUIMHBI WHBAIAJAMUA |
JUIAMHA €  OTPAaHWYCHHBIMH  BO3MOJKHOCTSIMH  37I0POBbS Y HUBEPCHTET
o0ecrneynBacr:



— JUIS MHBAJIKUJOB U JIUI[ C OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU 3/10POBbS 11O
3pEHHIO:; pa3MeEIleHUe B JOCTYIHBIX JUJIsI 0OYyYaroUIUXCsl, SBISIONIMXCS CICIBIMU
Wi cnaboBUISAIIMMU, MECTaX W B aJalNTHUPOBaHHOMW (opMe CIpaBOYHOU
UHpOpPMALlUM O paclucaHuM Y4YeOHBIX 3aHATUH; MPHUCYTCTBUE ACCUCTEHTA,
OKa3bIBAIOIIIETO oOyuaroremycs HEOOXOUMYIO MIOMOIIIb; BBIITYCK
aJIbTEPHATUBHBIX (POPMATOB METOAMYECKUX MaTepHuanoB (KpYyMHbIH mpudt wim
aynuodaiinl);

— JUIS UHBAIMJIOB M JIMI[ C OTPAHUYEHHBIMU BO3MOXXHOCTSAMU 37I0POBBSI 10
CIYXY: HaJIJICXKAITUMU 3BYKOBBIMH CPEJICTBAMU BOCHIPOU3BEICHHE HH(OPMAIIUH;

— JUI1 MHBAJIUAOB U JIMIl C OTPAaHUYECHHBIMU BO3MOXKHOCTSMH 310pPOBbBS,
MMEIOIMX  HApyLIEHUs  OIOPHO-ABUIATEIBHOIO  amnmapara:  BO3MOXKHOCTH
OecIpensITCTBEHHOTO JI0CTyIa 00y4YaroluXxcsi B yueOHbIe TTOMEUICHHS, TyaJeTHbIE
KOMHATbl U Apyrue nomMeuieHus: kadenpel, a Takxke NpeObIBAHUE B yKa3aHHBIX
IIOMEILECHHUSIX.

OO6yuaronuecs U3 urcia nHBaIUI0B U Juil ¢ OB3 obecrnieueHbl neyaTHBIMU
U (WIm) DSIEKTPOHHBIMM  O0pa3oBaTelIbHBIMU  pecypcaMu B  (opmax,
aJlalTUPOBAHHBIX K OrPaHUYEHUSIM UX 370poBbs. OOpa3oBaHHe OO0YYaAIOIIUXCS C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbSI MOXKET OBITh OPIraHM30BAaHO Kak
COBMECTHO C JPYrUMH OOYYarOIIMMHUCSA, TaK U B OTHEIbHBIX TIPYMIax WU B
OTJICTBHBIX OPTaHU3AIUSX.
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®OH/J ONEHOYHbLIX CPEACTB

1.1 KoHTpOJIbHBIE BONIPOCHI U 321aHUS K IPOMEKYTOYHON aTTecTAlluU

KakoBbl cuiibHbIe U cliabble CTOPOHBI sI3bIKa porpammupoBanus Python?

Kakue 1ienu npecienoBai ['Buo B mporiecce pa3paboTku si3bika Python?

[Mepeuncnure OCHOBHBIC 00JIACTH, IJIe MPUMEHSIETCS sI3bIK Python.

Kakue npaBuiia HaUMEHOBaHHs IepeMeHHbIX B Python cymectByroT?

Onwuite Mojens maMsatu Python nipu pabote ¢ mepeMeHHBIMU.

Omnumute nporiece co3aanust pyukiwii B Python.

Kakune pa3nuuns MexIy BBIIOJIHEHHEM KOMaH[ B (haiiyie U BHIIIOJHEHNEM B UHTEPAKTUBHOM
pexume?

Yro Takoe 001aCTh BUIUMOCTH EPEMEHHBIX ?

Onummre cxemMy nepeiadn YUcel B Ka4eCTBE apryMEHTOB (DyHKIIUU.

Kakue CyIecTByrOT onepaliuy Haji CTpoKaMH B si3bike Python?

Kakue cyriecTBytoT onepatopsl oTHomeHuit B Python? IMepeuncnute mpaBuiia J0ru4ecKux
orepanuii HaJ 0O bEKTaMH.

B kakux cinydasx IpUMEHsIeTCsl yCIoBHast HHCTpyKius if?

Yro Takoe moayib B Python? IpuBenure npumep.

Yro Takoe maket B Python? [Ipusenute npumep.

OnuiMTe aJIrOPUTM reHepaluy ClyJaiHbIX yncel B Python.

Kakue cymecTByroT cTpokoBbie MeTO bl B Python? B yem otimume GyHKIMi OT MeTO10B?
Yro Takoe crrcok B Python? Omumiure nporecc co3iaHus CuckKa.

[TepeuncnuTe OCHOBHBIC OINEpaIlUK HaJI criickamu B Python.

Yro Takoe nceBIOHUMBI? B ueMm 3akirouaeTcs KJIOHHPOBaHUE CIMCKOB B Python?
[Mepeuuncnure OCHOBHBIC METOIbI criicka B Python.

[puBenure npuMepsl peodpa3oBanus THHOB B Python (crimcku, cTpokn).

Onuimmre cxeMy Iepeadn CIICKOB B KAYeCTBE apryMEHTOB (DyHKIINH.

Kakue BUIBI IUKIIOB CyIIeCTBYIOT B Python?

B kakux ciaydasx npuMensiercs: nuki for (Ha mpuMepe CIiMcKoOB B CTPOK)?

B kakux cinydasx ucrnonb3yetcs GpyHkims range B Python?

[Mepeuuncnure criocoObl reHepalyu cnucka B Python.

B xakux ciydasx npumensiercs ki While 8 Python?

Kakwue npeumytiectsa npenocranisitor MmaccuBbl NUMPY nipu pabote ¢ matputiamu?

Yro Takoe MHOXkecTBO? Kakue omepaiiiu CylecTByOT HaJl MHOXecTBaMu B Python?

Yro Takoe kopTexx? Kakue omneparmu HaJl KOpTeKaMH CyIiecTByoT B Python?

Yro Takoe cioBaps? Kakue oneparuu Haj cioBapsiMu cymiectytot B Python?

Kakwue 00beKkThl MOTYT OBITH KiTtouaMu cioBapsi? [IpuBeaure mpumepsi.

Kak npoucxoaut 006paboTka vckiodenui B Python?

Kaxk pabotaet MeHekep KOHTEKCTa MpH 00paboTke (haitinoB?

OmmmnTe ornepanyy HaJ OalTOBBIM THUIIOM JaHHBIX B Python.

Yro Takoe peryispHbIC BHIPAKCHUSA?

Onumure npeuMylecTBa ucnoiab3oanus popmara JSSON.

[TpuBenuTe mpuMep BEIOOPA MOJAMHOKeCTBa U3 Tabmuipl DataFrame.

[TpuBenuTe mpumep co3aanus HOBBIX cToyooB B DataFrame.

[IpuBenute nmpumep coznanust CBOJHOM craTrctuku B DataFrame.

[IpuBenuTe mpuMep OYUCTKU U MOJATOTOBKH JAHHBIX B pandas: oOpaboTka OTCYTCTBYIOIIHNX
JAHHBIX, (UIBTPALUs OTCYTCTBYIOUIMX JAHHBIX, BOCIIOJIHEHHE OTCYTCTBYIOIIMX IAaHHBIX,
yCTpaHEHHE TyOJITMKATOB.

[MpuBenute npruMep KOMOMHUPOBAHHKS U CIIUSHKS HAOOPOB TaHHBIX B pandas.
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43  IlpuBenute mpuMep U3MeHEHHs: POPMBI U MOBOPOTA HAOOPOB JaHHBIX B pandas.
44  TlpuBenuTe mpUMEp arperupoBaHUs JAHHBIX, TPYMIOBBIX OMEpaIlMd U CBOAHBIX TAOIHIl B

pandas.

45 Ilpuemutre upumep pabotsi ¢ Matplotlib: pucynku, noarpaduku, muBera, Mapkepsl,
AQHHOTAI[HH.

46  Tlpuenute mpumep paboTel ¢ Seaborn: nuHeiHble Tpaduku, CTOIOYATHIC TUATPAMMBI,
TUCTOTPaMMBI.

1.2 TeMbl NMCbMEHHBIX PadoT

Paboueit nporpaMMoii JUCIIUTUIMHEI HE TIPETyCMOTPEHO.

1.3 KoHTpOJIbHBIE TOYKH

Homep koHTpOIBLHOI Tun KoHTpOIBLHOI Crnoco0 mpoBeneHust Homepa Tem
TOUYKH TOYKH
1 Konmponvnoe ¢ NOMOWbIO 1-7
mecmupoganue MEXHUYEeCKUX CPeOCmE
U UHPOPMAYUOHHBIX
cucmem
2 Koumponvroe C NOMOWBIO 8-12
mecmupoganue MeXHUYecKux cpeocms
U UHPOPMAYUOHHBIX
cucmem

1.4 JIpyrue 00beKThI OllCHUBAHUSA

Pa6oueit nporpaMMoii JUCIIMTUIMHEI HE TIPETyCMOTPEHO.

1.5 CamocrosiTesqibHasi paboTa 00y4arouierocsi

HaumeHoBaHHs caMOCTOATEJILHOI PadoThI Homepa Tem
Tloozomoska Kk 1eKYUOHHBIM U NPAKMUYECKUM 1-12
3aHAMUAM
Buoinonnenue domawmnux 3a0anuii 1-12
Pazpabomka unoueudyanvuwix/ epynnoeuix 10-12
NPOEKmMos

1.6 llIkaya oneHUBaHUSA Pe3yJabTATA

[Ikanpl OIICHUBAHUS W TIPOIIEAYPHl OIICHUBAHUS PE3YIHTATOB OOYUCHUS MO
AUCHUILIMHE pernaMmeHtupyrorcs  [losoxkenmeM 0  TEKymeM  KOHTPOJE
YCTIIEBAEMOCTH U TPOMEKYTOYHOM aTTECTAIlMU OOYYaIOIIUXCS IO MpPOTpaMMam
BhICIIETO 0Opa3zoBanus u [lonoxkeHrneM o 6ATITLHO-PEHTHHTOBON CHCTEME.

Jnst omeHKH cHOPMUPOBAHHOCTH PE3yIbTATOB OOYYEHHS TIO JUCIHIUINHE
MCMOJIB3YETCS 0AJJIbHO-PEUTHHIOBASI CHCTEMA YCIIEBAEMOCTH 00yYalOIIMXCS:
DOopMOM UTOrOBOTO KOHTPOJSA MO JUCUUIUIMHE SBISICTCSA 3a4E€T, UTOTOBBIN
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pe3ynbTar (GopMUPYETCS B COOTBETCTBHHM CO IINKAJIOH, TPHUBEACHHOW HIKE B

TabIuILE:

basuisl Ouenka
<55 He3auer
>=55 3auer

IIIkana oueHUBaHUA pe3yabTaTa

2 (6ayn o 54)

JleMOHCTpUpYeT HeIOHUMaHue TpoOIeMbl. MHOTHE TpeOOBaHUS, MPEABIBISECMBIE K
3a/IaHUIO HE BHITIOIHEHBI.

JleMoHCTpHpYETCS IEpPBUYHOE BOCTIPUATHE MaTtepuana. Pabora He3akoHUYCHA U /WITH
9TO IJIaruarT.

3 (6amr 55-69)

JleMOHCTpHUpyeT YaCTUYHOE MOHMMaHue TPo0IeMbl. BoabIMHCTBO TpeOoBaHMIA,

TIPS TBSBISIEMBIX, K 3a]aHUIO BEITIOTHEHBI.

Bnanenue snemenTamMu 3aJJaHHOTO MaTepuaia. B 0CHOBHOM BBINIOJIHEHHBIN MaTepuail
MOHSITEH ¥ HOCUT IIEJIOCTHBIM XapakTep.

4 (6amn 70-84)

JleMOHCTpHpYeT 3HaYUTEeIbHOE TOHUMaHUE MPpo0IIeMbl 0003HAYCHHOW TUCIUILTHHOM.
Bce tpeboBanus, mperbBIseMble K 331aHHUIO BHITIOIHEHB.

CopeprxkaHue BBINOJHEHHBIX 3aJaHUI PACKPBITO M PACCMOTPEHO C Pa3HBIX TOUCK
3pEHHsI.

5 (6a1 85-100)

JeMoHCTpUpYET IOJIHOE TOHUMaHKe pobiiemsbl. Bee TpeboBanus, IpeabsBIseMbIE K
33JaHUIO BBINIOJIHEHBI.

[IpoaeMOHCTPUPOBAHO YBEPEHHOE BIIAICHUE MaTepHAIOM TUCIUITIINHBI.
BrinonHeHHbIe 3aJaHNs HOCST LEMOCTHBIX XapaKTep, BHIIOJHEHBI B IOJTHOM 00beMe,
CTPYKTYpPUPOBAHBI, IPEACTaBIICHbl pa3IMYHbIE TOUKHU 3PCHUS, IPOJEMOHCTPUPOBaH
TBOPYECKUH MOAXO.
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