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1 Uenun n 3apgaun nsyyeHma ANCUUN/INHDI

1.1 Ies1b oCcBOEHUSA JUCIMITI/INHEI

dopmupoBaHUe TIpodeccroHalbHBIX HaBbIKOB MPOrpaMMUpOBaHus Ha Python pis
pellleHus TPUK/IAJHBIX 3aZiad B 00/1aCTH aHa/M3a JIaHHBIX, aBTOMAaTH3al[il OH3HeC-
TIPOLIeCCOB U pa3paboTKK MpOrpaMMHOro obecreueHusl.

1.2 3agauv JUCHUILIMHBI:

* OcBoenne cuHTakcuca Python, Bkarogas OOIT v paboTy ¢ HCKTIOUeHUSIMH.

* Paspabotka anroputMoB s 00pabOTKM MAHHBIX C  MCIIOJb30BaHUEM
6ubmorek Pandas, NumPy.

e Coszganve rpaduueckux uHTepdenicoB (Tkinter) u Busyanusalusi [JaHHbBIX
(Matplotlib).

* PemieHue MpakTAYeCKHWX 3ajau: OT 0a30BBIX (KalbKY/ISTOPbI, Tapcephl) [0
aHa/M3a peasbHbIX JaTaceToB.

1.3 MecTo AMCIUIIIMHBI B CTPYKType 00pa3oBaTe/IbHOMN MPOrpaMMbI
IlaHHast MUCIUIUIMHA BXOAWUT B 00si3aTenbHYI0 uacTh Or0ka b1 "JUCIUTUIMHEI
(Momysn)" wactu yueOHOro TijlaHa, (OpMHUPYeMOM yJacTHHKaMU O0Opa30BaTebHBIX
OTHOIIIeHUU.
W3yueHne AUCIUIIIMHBI Oa3upyeTcss Ha 3HAHUSX, TOMYUEHHBIX TIPU H3yYeHUH
MUACLIUILIVH:
e b1.0.15 NHdopmartrKa ¥ Teopusi alTOPUTMOB
* bB1.0.13 Maremaruka (Teopyst BEPOSITHOCTEM, CTaTUCTHKA)
JMciuITiHa U3yJyaeTcsl B TECHOM B3aMOCBSI3U C yueOHBIM MaTepHaioM JIPYTHX
IUCIIUIUIMH W o0ecrieurdBaeT BCe BHAbI TPAaKTHK, a TakKXkKe CJIeAYIOIHe
JUCLUTLIMHBI HAalPaB/I€HUSI TIOATOTOBKMU:
* b1.0.27 Ananu3 60bIIMX AaHHBIX
* b1.B.02 OcHOBBI IpOrpaMMUpOBaHUsA

1.4 TlepeyeHb NMJIAHUPYEMBIX Pe3y/IbTAaTOB 00yUeHHsI M0 JUCIUTIHHE,

COOTHECEHHbIX C M/IAHUPYeMbIMH pe3y/bTaraMi 0CBOeHHsi 00pa3oBaTe/IbHOU
nporpaMmalI

M3yueHue faHHOM yueOHOM TUCIUMIUIMHBI HAarlpaB/ieHO Ha ()opMHpOBaHue Yy

00yyYaroIIUXCsl C/IeIYIOIINX KOMITeTeHIUI:



Kop v HamMeHOBaHMe nHAMKaTOpa™

Pe3y1'IBTaTBI OGy‘-IEHI/IH 10 AUCLIUITTIMHEe

OIIK-6 Cnoco0eH pa3padarbIBaTh aJITOPUTMbI M IPOrPaMMBbI, IPUTOAHBIE [/IsS
NMPaKTHYeCKOro MpUMeHeHUs B 00/1acTi HH(GOPMALIMOHHBIX CHCTEM H TeXHO/IOTHH

OIIK-6.1. 3HaTb: OCHOBHbIE SI3bIKU
MpOrpaMMHPOBaHUs U paboThI ¢ 6azaMu
JTAHHBIX, OTlepal[iOHHBIE CUCTEMBI M 000J/IOUKH,
COBpeMeHHbIe TTPOrpaMMHBbIe Cpeibl pa3paboTKH
HMH(}OPMAI[MOHHBIX CUCTEM U TeXHOJIOTUM

[Tpumenenue Python anst 06paboTKM AaHHBIX U
aBTOMaTH3alH

OIIK-6.2. yMeTb: NPUMEHSATH SI3bIKH
MPOrpaMMUPOBaHKs U PaboThI ¢ 6azamu
JlaHHBIX, COBDEMEHHbIE [IPOTPaMMHbIe CPe/ibl
pa3paboTKy MH(MOPMALMIOHHBIX CUCTEM U
TeXHOJIOTUM /IJIsl aBTOMaTH3aLuu OusHec-
MIPOLIECCOB, pellleHus MPUKIaJHbIX 3a/a4
pa3/IMYHBIX K1acCOB, BefieHus1 6a3 IAHHBIX U
MH(pOPMaLMOHHBIX XPaHWIHLL]

Co3panue niporpaMmm ¢ ucriosnb3oBanueM OOIT u
OuOTMOTEK aHaM3a JaHHbBIX

OIIK-6.3. iMeTb HaBBbIKK: MPOrPaMMUPOBaHMUS,
OT/IaIKV ¥ TECTUPOBAHUS MPOTOTHUIIOB
MPOrpaMMHO-TeXHUUEeCKUX KOMILJIEKCOB 3a/jau

Wcnonb3oBanue Pandas AJId CTaTUCTHUYEeCKOI'o
dHaJ/IM34a




2 CTpyKTypa u coaepxaHne gUCUUN/INHbI

2.1 PacnipefiesieHue TPYAOEMKOCTH AUCIUIUIAHBI M0 BU/aM padoT

OO1jasi  TPYAOEMKOCTh [UCIUTUIMHBI COCTaB/sieT 3 3aueTHble eAuHUIpl (108

YacoB), UX pacripeZiesieHye TI0 BUZiaM paboT mpeficTaBeHo B Tab/uile

dopma obOyueHus
Buzbi pabot
OYHast 3a04Has
2 cemecCTp 2 cemecTp

KonTakTHas pabora, B TOM UHC/Ie: 61,2 14
AyauTopHBIe 3aHATHA (BCero): 56 12
3aHSTHS JIEKLJMOHHOIO THIla 14 2
JIabopaTopHble 3aHATHS 28
[TpakTHueckue 3aHATHS 14 4
CeMurHapCcKye 3aHATUS
MNHasa KoHTaKTHaA padora: 5,2
KonTtponb camocTtostensHoi pabotsl (KCP) 5
[TpomesxyTouHasi attectanus (MKP) 0,2
CamocTosiTe/IbHasi padoTa, B TOM YK CIIe: 46 92
CamocmosmenbHoe u3yueHue pasoenos, 26 92
camonodzomoska (npopabomka u nogmopeHue
NeKYUOHHO20 Mamepuana u mamepuana y4eOHuKkos u
YyuebHbIX nocobuli, N0020MoeKa K KO/10K8UYMY)
[TogroToBKa K TeKyIleMy KOHTPOIIO 20
KonTpoisn:
[TogroToBKa K 3K3ameHy
Ooman yackl 108 108
IR B T.U. KOHTAKTHasA padora 61,2 14

3au. ef. 3 3

2.2 CopepixaHue JUCLUIIUHBI
Pacripesienenrie BUIOB yueOHOUM pabOTHI
JVCLIUTITAHBIL.

N UX TPYyAOEMKOCTHW TIIO pdad3jejiaM

Pa3penbl (TeMbl) JUCLIMIIIMHBI, U3y4yaemble BO 2 cemectpe (Ha 1 Kypce) (ouHas

dbopma obyueHus).




KonmuectBo uacoB
Breaygur
No HaumeHoBaHue pa3zena AyputopHasi paboTa OpHast
Bcero paGora
JI 13 JIP CPC
1 |OcHogsl Python 16 2 2 4 8
2 |IIpopBrHYyTbIE BO3MOKHOCTHU 20 4 2 6 8
3 |Busyanusanus 22 2 4 6 10
4 | ®Daiinbl u API 24 4 4 6 10
5 |AHanu3 JaHHBIX 20 2 2 6 10
Wroro no pasgenamMm JUCLIUIIIMHBI 102 14 14 28 46
Pa3pesnbl ucHUNIIMHLL, U3yuyaeMble BO 2 ceMecTtpe (A1 ctygeHToB 3P0)
KonmuuecTtBo yacos
Aynuropnasi pabora | BHeaygut
Ne HavmeHoBaHue pa3jena OpHas
Bcero paGora
JI 13 JIP CPC
1 |OcHogsbl Python 22 1 1 20
2 |IIpopBHHYTBIE BO3MOXHOCTH 21 1 1 1 18
3 | Busyanusayus 20 1 1 18
4 | ®atinbl u API 19 1 18
5 |AHanm3 JaHHBIX 22 2 18
Wtoro 1o pasgenam JUCLIUMIIIMHBI 106 2 4 6 92
2.3 CopeprxaHue pa3fesioB (TeM) AMCHUIIMHBI
2.3.1 3aHATHUSA JTeKIMOHHOI0 THIIA
No HavmMeHoBaHue CopepykaHue paszesna (TeMbl) ®dopma
paszena TeKyI1lero
KOHTPOJISI
1 [OcHoBsl Python Ba30BbIl CMHTAKCUC f3bIKAa. TWUIBI JAHHBIX, OIEPaTOpHI, orpoc
LIMKJIbI, CLIMCKH, C/IOBapH.
2 |IIpogBuHyTEIE OOII: Knaccsl, Hacie[0BaHYe, UHKAIICY/IALUSA, onpoc
BO3MO)XHOCTH nosiuMopdusm. ckmouenus. PyHKIIMOHATbHOE
TporpaMMHpOBaHue
3 |Busyanusauus bubnmoreku matplotlib, TkInter 0IpocC




4 |®Daiinel u API Pabora c /ioKa/bHBIMU U yAaeHHBIMH (haiiiamMHu, or1pocC
ucrob3oBaHue cTopoHHUX API, 6ubmoreka requests
5 |AHanM3 JJaHHbIX bubmoteka Pandas. DataFrame, o6pabotka CSV/Excel, onpoc
I'PYNITMPOBKA U arperarusi.
2.3.2 3aHATHA 1a00pPaTOPHOro THMA
Ne HanmeHoBaHue Temaruvka 3aHATHN ®dopma
paszesna TeKyILlero
KOHTPOJIS
1 [OcHosel Python JIP1: "Kanekynsitop BMI" — yciioBHBIe orepaTopsl. OTUéT
JIP2: "Tlapcep Tekcta" — 06paboTKa CTPOK.
2 |IIpogBuHyTHIE JIP3: "baHKOBCKUM CueT" — K/1acChl U METO/BI. OTUéT
BO3MOXHOCTH JIP4: "HacnepgoBaHue" — co3faHue uepapxuu Kaaccos.
3 |Buzyanuzauus JIP5: "T'paduk ¢pyskiuu" — IlocTtpoeHue rpaduka OTUéT
¢yHKUMY (Hanpumep, y = x/A2) ¢ nomolukto matplotlib.
JIP6: "I'pacpmuecknii kaapKynstop" Co3zaHue poCcToro
GUI-kanbkynsitopa Ha Tkinter c KHONKamMH ¥ 1oieM BBOJA.
4 | Paitnbl u API JIP7: "Jlor-ananusarop" — [Iporpamma, KoTopas uitaeT OTUéT
TeKCTOBBIM (hailsl C JoraMy U BbIBOJUT CTaTUCTUKY
(HamprMep, KOJIMYeCTBO OMIMOOK).
JIP8: "Tloropnbiii 60T" — [TosyueHue JaHHBIX O ITOTO/E
yepe3 API (nanpumep, OpenWeatherMap) u BbIBO,
TeMIleparypbl B KOHCOJIb.
5 |AHanu3 JaHHbIX JIP9: "Ananmus npopax" — 3arpyska CSV c gaHHbIMU O OTUéT
TIPOZla’Kax, pacueT CpeiHero, MeJaHbl ¥ IOCTPOeHue
MPOCTOro rpaduka.
JIP10: "®unbrpauus faHHbiX" — OUnCTKa Jaraceta OT
TMIPOIMYILL{eHHBIX 3HAUeHUM U (PUIBTPaLMs TI0 YCJIOBUIO
(Harpumep, ToBapsl fJopoxke 1000 py6.)
2.3.3 3aHATHA CEMUHAPCKOIr'0 THUIIA
Ne HaumenoBanue Temaruvka 3aHsATHN dopma
paszesna TeKyILlero
KOHTPOJISA
1 [OcHoBsl Python "Pa36op 3a/1au Ha CIIMCKY U CJIOBapH" Perenue orpoc
3a7iau Ha 06paboTKy CIIMCKOB (COPTUPOBKA, MOWCK
3/IeMEeHTOB) U C/I0Bapei (Mo CUeT yacToThI C/IOB).
2 |IlpogBuHyTbIE "OOII B peasbHBIX MpoeKTax" AHanus Kopa: Koraa onpoc

BO3MO>XHOCTHU

WCII0JIb30BaTh KJ/acChl, a Korga — MoAy/au. [IpuMepsl 3
Django/Flask

" [lekopaTopsl ¥ 3amMblkaHus" [IpakTuyeckoe ripuMeHeHue
JleKOpaTopoB (Harpumep, @timer /i 3aMepa BpeMeH!




BBITIOJIHEHUS).

3 |Busyanusanus "I'paduku B aHanuTHKe" Pa36op KelicoB: Korza orpoc
VICTI0/Tb30BaTh TUCTOTPaMMBbl, a KOrJja — JIMHEUHbIe
rpauKu.

4 |®Daiinel u API "I[Tapcunr JSON/XML" O6paboTka API-oTBeTOB onpoc

(nanpumep, ot GitHub unu LIb P®) u coxpanenue B CSV.

5 |AHanu3 JJaHHbIX "IIpemobpaboTka AaHHBIX" Pa360p MeTOZOB 3aro/IHeHHUs or1pocC
nportyckoB (mean, median) 1 06paboTKK BEIOPOCOB.

KypcoBblie Ip0eKThI He NpeJyCMOTPeHbI

2.4 TlepeueHb y4eOHO-METOJUUYECKOr0 oOOecmeuyeHHsl I CaMOCTOSTe/TbHOU

PadoThI 00yUYAOIIUXCA MO JUCIUILTHHE

Ne Bug CPC

[TepeueHb yueOHO-METOJUUECKOTO 00eCIieueHust
JTUCLIATITUHBI T10 BHITIOJTHEHUIO CAMOCTOSITe/TbHOM
paboThl

CamocTosiTenlbHOe U3yUeHre paszerna,
camoroAroToBKa (mpopaboTka u
TIOBTOpPEHMeE JIEKIIMOHHOTO MaTepuasa u

Jlytiy M. "U3yuaem Python" (2021).

Makkunnu Y. "Python s aHani3a gaHHbIX"

1
MaTepHasa yueOHHUKOB U yueOHbBIX (nep. 2020).
1oco0wuii, TTOATOTOBKA K /1ab0paTopHBIM
3aHATUSM, KOJUIOKBUYMaMm)
9 [ToaroroBKa K TeKylilleMy KOHTPOJIIO OdurmanbHasa jokyMeHTanus Python

(https://docs.python.org/3/).

Y‘—Ie6HO-METO,HI/I‘-IECKHe MaTepuaJibl OJid CaMOCTOSITe/TbHOM pa6OTbI O6y‘—IaI-OH_[I/IXCH
N3 4YnCjla HWHBAJIMAOB W JIML C OI'PaHUYEHHBIMKM BO3MOXHOCTSAMHU 300POBbLA

NnpeaoCTaB/IA0OTCA B (bopMax, dJdlITUPOBAHHLIX K OPAHHUYEHHUAM KX 300POBbA U

BOCIIPUSAITUS MH(OPMALUK:
111 L ¢ HapyLIeHUsIMA 3PeHUs:

— B [eyaTHOM (hopMe yBe/IMUeHHbIM LIPU(TOM,

— B (hopMe 37IeKTPOHHOTO JJOKYMEHTAa,

— B (popMe aynunodaiina,

— B IeuaTHou (popMe Ha si3bike bpatinsi.

711 ULy C HapyILIeHUsIMU CIyXxa:
— B [TleYaTHOM (opMe,

—B (l)opMe 3JIEKTPOHHOT'O NIOKYMEHTA.

,Z[J'IH JIL C HapyIIeHUAMH OIIOPHO-ABUI'aT€/IbHOI'O dlllldpdTa:

— B IeyaTHOU (popme,



— B (hopMe 371eKTPOHHOTO JIOKYMEHTA,

— B (hopme ayauodaiina.

laHHBIM TIepeueHb MOKET ObITb KOHKPEeTH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa
00y JaroIIMXCs.



3. O6pa3oBartesibHble TEXHO/IOTNN, NPUMeHsieMble Npu
OCBOEHUN ANCLUUN/IUHDI

AKTUBHbBIE U UHTepaKTHBHbIe (hOPMbI TIPOBE/IeHHs 3aHATHI
- JIeKLIUsI-BU3ya/id3aliys,

- JIeK1[1s1 — TIpecc-KoH(hepeH1Ius,

- MeTO/, MaJIbIX TPYIIIL.

IOns v ¢ orpaHUYeHHbIMH BO3MOKHOCTSIMUA — 3[I0POBbSI  TIPelyCMOTpeHa
opraHu3saLys

KOHCYJIbTaL[I/Iﬁ C UCI1I0J/Ib30BaHHEM BJ'IeKTPOHHOI‘/JI IMTOYTHI.
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4 OUeHOuUHble cpeacTBa A1 TEKYLLEro KOHTPOJIs
ycneBaemMoCTU N NPOMEXYTOUYHOI aTTecTauun.

4.1 ®oHJ OLleHOUYHbIX CPeACTB //ifl MPOBe/ieHHsl TeKYIero KOHTPOJIst
[TprimepsI BOMIPOCOB C Bap¥aHTaMU OTBETOB
Kakoli onepaTop BbIBOAUT /laHHbIe B KOHCO/Ib B Python?
a) print()
b) echo()
c¢) output()
d) console.log()

Yro BeIiBesieT Ko, print(type([1, 2, 3]))?
a) <class 'tuple™
b) <class 'list">
c) <class 'array'>
d) <class 'dict'>

Kak co3parh mycTou c/10Bapb?
a) {}
b) dict()
c) set()

d) Bapuanteiau b

Kaxkoii MeTog, 1o6aB/isieT 37ileMeHT B KOHeI] CTTHCKa?
a) list.insert()
b) list.append()
c) list.add()
d) list.push()

Yro genaet dyHkuus len()?
a) Bo3BpaiijaeT A/IMHy CTPOKW/CIIHMCKA
b) IIpeobpa3yeT uKc/io B CTPOKY
¢) OKpyr/isieT 4Mc/o
d) Ymanser mpobenbl

Kak OTKpBITE (haii/l B pesKuMe UTeHusI?
a) open("file.txt", "r")

11



b) open("file.txt", "read")
c) open("file.txt", "w"
d) open("file.txt")

Yro BepHet "Hello".upper()?
a) "hello"
b) "HELLO"
c) "Hello"
d) Ommbky

Kak co3zars reHeparop Crivcka KBaaparoB uuces ot 1 go 57
a) [x/2 for x in range(6)]
b) [x**2 for x in range(1, 6)]
) [x*2 for x in range(5)]
d) [x*x for x in [1, 2, 3, 4, 5]]

Kakoif CHMBOJI UCTIOB3YeTCS AJIsI O[HOCTPOUHBIX KOMMEHTapUeB?
a) //
b) #

Yro penaet metog, split()?
a) PazpmensieT cTpoky 1o ripobesiam
b) O6bearHSIET CTPOKU
C) YnansieT CUMBOJIBI
d) [TepeBopaunBaeT CTPOKY

4.2 ®oHJ, OLIEeHOUHBIX CPe/ICTB /I/Isl IPOBe/ieHNs] POMEe)XyTOUHOM arTecTaliuu
3aueTHO-3K3aMeHallMOHHble ~ MaTepuasnbl [Jid  T[POMEXYTOUHOM  arTecTaluu
(9K3aMeH)

1. Kakoli onepatop B Python ucnosib3yeTcs f/isl 11e/I0UUC/IeHHOTO Jle/IeHUs ?
2. B uem pasnuua mexay crivckom (" list) u koprexem (tuple’)?

3. Kak ripeo6pa3oBarh cTpoky "123"" B 1je/10e 4nciio?

4. Kakuvie Tpy OCHOBHBIX TUIA LIUKJIOB CyIlleCTBYIOT B Python?

12



5. Kak npoBepuTh, COAEPKUT JIU CTPOKA TOIBKO LIU(PPHI?

6. Uto genaet metos split()” Asst cTpoK?

7. Kak co3zars MHOXKeCTBO (set’) U3 CIivcKa JyO/UpYIOIIUXCS 3/IEMEHTOB?
8. Kakast hyHKIMs1 UCTIO/Ib3YyeTCs /17151 BBOJA JAHHBIX OT I0JIb30BaTe/isi?

9. Kak nmoiy4yuTh NOC/eJHUM /1IeMeHT CIMcKa 0e3 UCIo/ib30BaHus MHAeKca -177?
10. Yro BeIBefeT Koz, print([x**2 for x in range(5)]) ?

11. Kak oObSIBUTH PYHKILMIO C apTyMeHTaMH 110 YMOTUaHUI0?

12. B uem pa3sHulia Mmexay *args u **kwargs ?

13. Kak co3pars kacc “Student” ¢ arpubytamy name” u "age'?

14. Yto Takoe HacnemoBanue B OOII? [IpuBegute ripumep.

15. Kakoii MeTo/, BbI3bIBAeTCS TIPH CO3/laHMN 00BeKTa Kimacca?

16. Kak caenathk arpubyT K/lacca MpyUBaTHBIM?

17. Yro Takoe gekoparop? Hanuimmure riprmep.

18. Kak obpabotath nckmtoueHue ~ZeroDivisionError ?

19. Uem otmuuaetrcst  @staticmethod™ ot “@classmethod™?

20. Kak peanu3oBarh neperpysky oneparopoB B Python?

21. Kak OTKpHBITH (haiiyi B pexkuMe UTeHUsI U 3aucu?

22. Kak npouuTarh BCe CTPOKM U3 (haiisia B CITUCOK?

23. Kakoit Moiy/nb UCrionb3yeTcs Ajist pabotel ¢ JSON?

24. Kak ornipaButb GET-3anpoc k API c nomoribio 6ubnioteku requests ?
25. Kak obpabotats otBeT API B hopmare JSON?

26. Kak coxpanutbk DataFrame u3 Pandas B CSV-garin?

27. Kak npoBepuTh CyljecTBOBaHue (haiijia nepef ero OTKpbITUEM?

28. Kak 3anucathb cyioBapb B JSON-daiin?

29. Kak ckauathb (aiin no HTTP-ccbiike?

30. Kak npouuTath Excel-daiin B Pandas?

31. Kak co3garb DataFrame u3 cjioBapsi?

32. Kak BbIOparh CTpOKH, TZe 3HaueHue cTosbija age OGosbiie 307

33. Kak nocumutars cpejiHee 3HaueHHe B CTOJIOLIe?

34. Kak o6bequHUTH Ba DataFrame 110 061jeMy cTos1omy?

35. Kak 3ameHuTh niponyieHHble 3HaueHust ((NalN ") Ha 07

36. Kak orcoptupoBarb DataFrame 1o ctonbity “salary ?

37. Kak npuMeHUTDb (PyHKIIMIO KO BCEM 3/IeMeHTaM CTo/101ia?

38. Kak crpyriMpoBarh JJaHHbIe 110 CTo/I0Iy “department” ¥ MIOCYMTATh CyMMY?
39. Kak co3gaTh cBopHyt0 Tabauiy (pivot table) B Pandas?

40. Kak BusyanusupoBarb DataFrame ¢ momonisto matplotlib™?
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Kputepun onileHUBaHHA Pe3y/IbTaTOB 00yUeHUsI

O1jeHOYHBIe CpeACTBa JJisi UHBAUAOB U JIML] C OrPAaHUUE€HHBIMU BO3MO)KHOCTSIMU
37I0pPOBbSl  BBIOMPpAIOTCA C yYeTOM WX WHAWBUAYA/IBHBIX TICUX0(MU3MUeCKUX
ocobeHHOCTEH.

— TIp¥ HeoOXOAMMOCTH WHBAJIMAM W JIMIIaM C OTPAaHWUEHHBIMUA BO3MOXKHOCTSIMHU
3/J0pPOBbsI TIPEIOCTAB/ISIETCS [IOTIOJIHUTeTbHOe BpeMs [l TIOATOTOBKM OTBeTa Ha
9K3aMeHe;

— TIpY TIPOBeZIeHUU TIPOLieAyPhl OLleHHWBaHHWsI Pe3y/bTaToB 00yueHUs UHBA/IWJ0B U
ULl C  OrpaHWYeHHbBIMM  BO3MOXKHOCTSIMM  3[I0POBbSI  TpeAyCMaTpHBaeTCs
WCTIONIb30BaHWe TeXHUYEeCKUX CpeACTB, HeoOXOAWMMBIX WM B CBS3M C UX
WHAUBU/Iya/IbHEIMA 0COOEHHOCTSIMU;

— TpU HeoOXOAUMOCTH /151 OOyYaroIIUXCs C OrpaHUUYeHHBIMHA BO3MOKHOCTSMU
37I0POBbS W WHBA/IKZOB TIpOlieflypa OLIEHWBAaHUSI pe3y/lbTaToB OOyueHHs 110
JUCLIUTIZIMHE MOYKEeT MPOBO/IUTHCS B HECKOTBKO 3TarloB.

[Tporjeypa oOlleHHMBaHUSI pe3y/abTaToB OOyueHWS] WHBAIWAOB W JIUI[ C
OrpaHUYEeHHbIMA  BO3MOXXHOCTSIMM ~ 37IOPOBbSI  T0  AUCLUIUIMHE  (MOZYJIIO)
npelycMaTpyBaeT TpefiocTaBieHre HH(opMaiuu B ¢dopMax, aJlariTHPOBAaHHBIX K
OrpaHUYEHHSIM MX 37I0POBbSI M BOCIIPUATHS WH(OPMaIIUK:

J171s1 L] C HAapYIIeHUsIMU 3PeHUs:

— B [eyaTHOM (hopMe yBeJIMUeHHbIM LIPU(TOM,

— B hopMe 371eKTPOHHOTO ZIOKyMeHTa.

71t MULT C HapYIIeHUsIMU CyXa:

— B IeyaTHOM (opme,

— B hopMe 37IeKTPOHHOTO ZIOKyMeHTa.

1181 v ¢ HapyIIeHUsIMA OTIOPHO-/IBUTaTeIbHOTO arirapara:

— B IeyaTHOM (hopme,

— B (hopMe 37IeKTPOHHOT'O JIOKYMEHTa.

ITaHHBI TIepeueHb MOKET ObITb KOHKPETH3UPOBAH B 3aBUCMMOCTH OT KOHTHHTEHTa

00y YarOIIMXCS.
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5 NepeyeHb OCHOBHOW U AONO/IHUTENIbHOW YUeOHOMN
nuteparypbl, HeOGXO04UMOW A1 OCBOEHUS
Ancunnnuiel (Moayns).

5.1 OcHoBHas UTEparypa:

1.
2.
3.

Jlyty M. "U3yuaem Python" (2021).
Maxkkunnu Y. Python u ananu3 gansabix. — M.: IMK, 2023. — 536c.
Jlrob6anoBuu B. TIpocToii Python. — M.: [Iporpecc-knaura, 2021. — 592c.

5.2 Jlono/siHUTe/IbHAsA JIUTeparypa:

1.
2.
3.

OdurmansHas gokyMenrtanusi Python (https://docs.python.org/3/).
[TacxaBep b. "Pandas B genictBun". — M.: [Tutep, 2023. — 512c.

beiigep . Yucteii Python. ToHkocTH niporpamMmmupoBanus AJis mpogu. — M.:
ITutep, 2022. — 288c.
Komer; /1. Knaccuueckue 3amaun Computer Science Ha s3bike Python. M.:
[Turep, 2021. — 256c.

5.3 nTepHeT-pecypchl

1.

Bl Web of Science - miaBHbIN pecypc AJis ucciefoBaTesieid MO TMOWUCKY U
aHa/IM3y HAy4YHOW JMTepaTyphl, OxBaThiBarolled okojso 18000 HayuHbIX
JKypHaJIOB CO Bcero Mupa. basa laHHbIX MeXXIyHapO/JHbIX UH/IEKCOB HAayYHOTO
1utTupoBanus http://webofscience.com/

. zZbMATH - nonHasi MaTemaTtuueckasi 6a3a faHHbIX. OXBaTbIBaeT MaTepUasibl C

koHila 19 Beka. zbMATH cogpepxxut okoso 4000000 pokymeHTOB U3 Oosee
3000 >xypHanoB 1 170000 KHAT MO MaTeMaTHKe, CTaTUCTHKe, MH(OPMAaTHKe.
https://zbmath.org/

b1 Kaggle - sTo ruiatdopMma Ajsi coopa U 06pabOTKM AaHHBIX. SIBIsSeTCSA OH-
JIaiiH TUIOLIA/IKOM /1J1sl HAyUYHOTo MoZienipoBaHust. https://www.kaggle.com.
ba3a pganHeix HayuHoii asekTpoHHbii  6ubmioreku eLIBRARY.RU
https://elibrary.ru/

basa paHHbIX BCepocCcHMHCKOrO WHCTUTYTa HAyYHOW W TeXHUUYECKOU
nHbopmariu (BUHUTN) PAH http://www?2.viniti.ru/

«JIEKTPOHHAS  BUBJIMOTEKA  JUCCEPTALIMM»  Poccuiickoii
TocynapctBenHoi bubmorekn (PI'B) — B Hactosiiiee BpeMsi OB]1 comep>kut
6omree 800 000 TOHBIX TEKCTOB AuccepTanmid. https://dvs.rsl.ru
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7. Tloprtan oTKpbITHIX AaHHBIX Poccuiickoit @enepepanuu https://data.gov.ru

8. basa OTKPBITHIX IaHHBIX MuHucTepcTBa 3aILUTHI PO
https://rosmintrud.ru/opendata

9. ®epnepasbHbIl MTOPTal eUHOE OKHO A0CTyIa K MH(GOOPMAalIMOHHBIM pecypcaM -
http://window.edu.ru.

10.Poccuiickuii ¢hoHj, PyHJaMeHTaIbHbIX MCCAe0BaHUN MPeOCTABASET JOCTYT
K MH(OPMaIIMOHHBIM HayKOMeTpHUueCKUM 0a3aM [IaHHBIX U TIOJIHOTEKCTOBBIM

HayyHbIM pecypcamu wu3garenbcTtB  Springer Nature wu  Elsevier -
http://www.rfbr.ru/rffi/ru

11.®epnepanbHbii TiopTan "MHboOpMal[OHHO-KOMMYHMKAIIMOHHbIE TEXHOJIOTHU B
obpa3zoBanuu" - http://www.ict.edu.ru/

12.«Jlektopuym TB» — Bufeonekuu BeAyux jeKropoB Poccun. Jlektopuym —
on-line — 6ub/moTeka, rae BY3bl 1 n3BeCTHBIE IeKTOPUH Poccuu TIpe3eHTyIOT
CBOUX JIyUIIMX JIeKTOPOB. [JoCTyn K MarepuanaM CBOOOZAHBIN U OecCriaTHbIM -
http://www.lektorium.tv.

6. MeToaunueckue ykasaHus Az odoyyarowmxcs no

OCBOEHUI0 ANCLUNNNHDI

OO0mue peKoMeHJaIuu
1. HaunHaTh M3yuyeHWe MUCLUATIIMHBI CeAyeT C TTPpopaboTKM paboueit mporpaMMbl

(uenwm, 3az@au, CTPYKTypa Kypca).

2. IToaroToBka K JIEKLUSIM:
- [loBTOpEHME KOHCIIEKTa TIpeAbIyIeH JeKLUHN.
- [IpeBapuTe/ibHBIVM MPOCMOTP MaTepuasia HOBOU TEMBI.
3. KoHcriekTpoBaHue:
- duKcalys KaoueBbIX MOJI0KEeHUM, BBIBOJIOB, (DOPMY/IMPOBOK (He JOC/IOBHO).

CeMuHapckue 3aHATUSA
Llenb: 3akpervieHWe MaTepuasa, pa3BUTHEe HaABBIKOB MyOIUUHBIX BBICTYIUIEHHUH,

JIACKYCCHM.

JTansl:
1. BctynuTesibHOe C/10BO MperiofaBareris.
2. [loknazpl CTYNeHTOB.
3. ObcykaeHue U anbTepHATHBHbIE MHEHHSI.
4. I'Ttoru U OLIeHKU.
Tekyuuii KOHTPOJ/Ib: YCTHBIE OTIPOCHI, MMCbMeHHbIe PAabOTHI.
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NuauBuyaibHbIe KOHCY/IbTalUU
- OcobeHHO BayKHBI /1711 UHBAIUZIOB U jui] ¢ OB3.
- ®opMbI: pa3bsiCHeHUe MaTepuasa, MOMOIb B a/lalTaljuy 3a/laHui.

MeToauueckHe yKa3aHUA K HaMMCAaHUIO ped)epaToB U A0K/IA/I0B

Ilens pedepara: HaBLIKM TIOWCKAa JMTepaTypbl, aHanu3a WHbOpMall1y,
IrPaMOTHOTO 0(hOpPMJIEHUSI.

TpebOoBaHus:

O6wveM: 15-25 cTpaHmuil.

CTpyKTypa: TUTY/IbHBIM JIMCT, COJlep>)KaHWe, BBeJleHWe, OCHOBHasi 4YacThb,
3aK/TFOYEeHMe, CIIMCOK JINTepaTyphl (He MeHee 5 UCTOUHUKOB).

Odopmnenue: wpudt 12—14 pt, uarepsan 1.5, noss 20-25 Mm.

3amuTa pedepara:

- Ycrubiv goknag (8—10 munyT) ¢ npe3enTtauueit (8—10 ciarioB).

- Kpurepun OIleHKH: COOTBETCTBHe TeMe, IIyOWHAa TIPOPAbOTKH, KyJ/IbTypa
W3JI0’KeHUSI.

TpeboBaHMs K JOK/IaAy
- ['paMOTHOCTb, CCHITKM Ha UCTOYHUKH, MY/IbTUMeIUHAs Tpe3eHTalusl.
- Bpems BoicTymuieHusi: 8—10 MUHYT.

IIpoueaypa npoBepku

1. TlpegBapuTesibHas MpoBepKa pedepara (aHTUIIAaryMar) 3a 3 JHs [0 3allUThI.
2. 3aimTa Ha ceMHHape (OLleHKa: «OT/IMUYHO» — «HEeYI0BJI€TBOPUTE/IbHO» ).
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7. MaTepunasibHO-TeXHMUYECKOe obGecrneyeHune no
auncumnnude (mogynio)

Ons

MpoBeieHud  JIEKIMOHHBIX U

MY/IBTUMeIUMHBIN TIPOEKTOP U HOYTOYK.

CEeMUHapCKUX

3aHSITUM  WCIIOJ/Ib3YeTCs

HaumeHoBaHue cTieljiaibHbIX
TOMellleHUi

OcCHallleHHOCTh CrelaIbHbIX
ToMellleHUi

[TepeueHb JTUIIEH3MOHHOTO
TIPOrPaMMHOTO 00ecIieueH st

YueOHbIe ayJUTOPUH [IIsI
TIPOBe/IeHUsT 3aHATUN
JIeKI[MOHHOTO THIIa

Mebenb: yuebHast Mmebesb.
TexHnueckue cpencTBa
00yueHuUsI: IKpaH, IPOEKTOpP,
KOMITBEOTED.

Microsoft Windows; Microsoft
Office

YueOHbIe ayUTOPUU IS
NIpOBe/leHUs] TPYNIIOBBIX U
VH/IMBU/yaTbHbIX
KOHCY/IbTaLlMi, CEeMUHApCKUX
3aHATUM, TEKYILL[eT0 KOHTPOJIS U
IIPOMEe’KYTOYHOM aTTecTaluu

Mebenb: yuebHast Mmebesb.
TexHunueckue cpencTBa
00yueHuUs: IKpaH, POEKTOp,
KOMITBIOTEep/HOYTOYK.

Microsoft Windows; Microsoft
Office

[y camocTosiTe/IbHOM paboThl 00yYaromUXCsl TIpeyCMOTPeHbI TTOMeIlleHus],

YKOMIUIEKTOBaHHbBIE CITelaTM3UPOBaHHON Me0esbio, OCHAIlleHHbie KOMITbIOTePHOM

TeXHUKOM C BO3MO)KHOCTBIO TIOJK/TIOUEHHSI K ceTu «VIHTepHeT» U obecreueHueM

[OCTYTIA B 37IEKTPOHHYO UH(OPMaIIMOHHO-00pa3oBaTe/ibHYI0 Cpe/ly YHUBEpCUTeTa.

HaviMeHOBaHuUe roMelrieHui
JJIS CAMOCTOSITe/TBHOUM PaboThI
00y JaroIXCst

OcHalleHHOCTb TIOMellleHU
[JIsS CAMOCTOSITe/TEHOM PaboThI
o0yyJaroImxcst

ITepeueHs JINLIEH3MOHHOTO
TIPOrPaMMHOTO 0becTieueHust

ITomeruienue s
CaMOCTOSITe/IbHOW pabOThI
oOyuaroruxcst (UATaTBHBIA 3a1
HayuHoi 6ubmoTeKkn)

Mebenb: yuebHast Mmebesb.
Komrinexr
CreLraIM3UPOBaHHON MebesTH:
KOMITBIOTEPHBIE CTOJIBI.
OO6opyzoBaHKe: KOMIbIOTEPHAST
TeXHHUKA C MOZK/TF0UeHNEM K
MH(OPMaLMOHHO-
KOMMYHHKAL[IOHHOH CeTH
«/HTepHeT» U JOCTYIIOM B
3/IEKTPOHHYIO
MH(OPMaLMOHHO-
obpa3oBare/bHY0 Cpeay
obpa3oBareIbHOM
OpraHu3aIyy, Be6-Kamephl,
KOMMYHHKAL[HOHHOE
obopyoBaHue,
obecrieunBarolIiee JOCTYI K
CeTH UHTepHeT (TPOBOJHOe

Microsoft Windows; Microsoft
Office.
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coeaqrHeHME U 6ECHPOBOAHOE
coeqrHeHHre I10 TeXHOJIOTUH
Wi-Fi).

[Tomeluenue ais
CaMOCTOsITe/IbHOM paboThl
o0yyJaroIxcst

Mebenb: yuebHast Mmebesib.
Komminexkr
CTeLaIM3UPOBaHHON MebesTH:
KOMITbIOTEPHBIE CTOJIBI.
OO6opyzoBaHMe: KOMIBIOTEPHAST
TeXHHUKA C MOZIK/TIF0UeHNeM K
MH(OPMaLMOHHO-
KOMMYHHKAL[IOHHOHN CeTH
«/IHTepHeT» U JOCTYIIOM B
37IeKTPOHHYIO
MH(OPMaLMOHHO-
obpa3oBare/bHYIO Cpeny
obpa3oBarebHOM
OpraHu3alyy, BeO-Kamepsl,
KOMMYHHKAL[IOHHO®
obopyznoBaHue,
obecrieurBaroliee JOCTYI K
CeTH UHTepHeT (IIPOBOAHOE
coeivHeHue 1 OecripoBOJHOe
coeJIHeHNe 10 TeXHOIOTHU
Wi-Fi).

Microsoft Windows; Microsoft
Office.
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