MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUMCKOM ®EJEPAIIIN
MuHucrepcTBo 00pa30BaHUA U MOJIOIEKHOM MOJUTHKHA CBepaJIOBCKOH 00J1acTH
Ynpasiaenue o0pazoBanusi AxmuHuctpanun ropoaa Huxnnii Tarna

MAOY rumua3zus Ne 18

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
PyxoBoaurens MO 3aMecTuTENb TUPEKTOpa Hupextop MAOY
YUYUTEIEN MATEMATUKH U MAOY rumnasum Nel8 ruMHaszum Ne 18
MH(pOpMaATUKH

B. B. Uetuna N. U. lpiranenxo . E. IOpnos
IIporokon 3acemanus MO Ne 1 «30» aBrycra 2025 r. ITpukas Ne 411 or «30» aBrycra
ot «30» aBrycra 2025 1. 2025 .

PABOYAS ITPOT'PAMMA

Kypca BHEYPOUYHOU AESATEIBHOCTU
«PYTHON (0a30Bblil ypOBEHB)»

TS 00yJaromuxcs 9 KiraccoB

r. Huwoxanit Tarnn
2025



IosicHuTeALHAA 3aNNCKA

B coBpemennom mupe mHGOpPMAIIMOHHBIE TEXHOJIOTHU UTPAIOT KIIOYEBYIO POJIb
MpaKkTUYeCKu BO Bcex cdepax ku3Hu. Python — oauH U3 camplx TOMYJISPHBIX U
BOCTPEOOBAHHBIX SI3BIKOB IMPOTPAMMUPOBAHUS, KOTOPBIA HCIONB3YyeTCs B  BeO-
pa3paboTKe, aHaU3€ JaHHBIX, HCKYCCTBEHHOM MHTEIJIEKTE, aBTOMAaTH3allUU TIPOLIECCOB
Y MHOTHX JIpyTux obnactax. Ero npocrora u yHMBEpCaTbHOCTh JENAIOT €ro UIeabHBIM
BBIOOPOM J1JIs1 HAUMHAIOIIUX MMPOTPAMMHUCTOB.

AKTyanbHOCTB Kypca 00yCIIOBI€HA HECKOJIBKUMU KITIOYEBBIMU (DaKTOPAMHU:

1. TIlpocrorta wusydenmss — Python oTanuaeTrcss WHTYHUTHBHO TOHSTHBIM
CHUHTAKCHCOM, YTO JIENAET €r0 JOCTYMHBIM ISl 00y4aronmxcsa. JTO MO3BOJSET OBICTPO
OCBOUTH 0a30BbIC MPUHIIUIIBI TPOTPAMMHUPOBAHUS U TIEPEUTH K PEIICHUIO MPAKTUYECKUX
3a/1ad.

2. Pa3BuTHE JIOTMYECKOTO MBIIUICHUS — W3Y4Y€HUE MPOrPaMMUPOBAHUS
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHUYECKOTO MBIIUICHUS, KPEATUBHOCTH U YMEHUS
pelaTh CJIOKHbBIE 3aJ]a4yd. JTU HAaBBIKM IOJIE3HBI HE TOJIBKO B I'T, HO U B MOBCETHEBHOM
KU3HU.

3. YuuBepcainbHOCTh TpuMeHeHusi — Python wucmons3yercs B cambIX pa3HBIX
00JacTsAX: OT CO3/JaHMS CAaWTOB WM MOOWJIBHBIX NPHIIOKEHUH 10 aHalu3a OOJIbIIUX
JAHHBIX ¥ pa3pabOTKu HEHUPOHHBIX CeTe. OTO JelaeT €ro YHUBEPCAIbHBIM
MHCTPYMEHTOM, KOTOpPBIA NOPUTOAUTCS B JIIOOOW TMpodeccuu, CBS3aHHOW C
TEXHOJIOTHSIMHU.

4. IlpakTryeckasl HalpaBJIEHHOCTbh — MPOTPaMMa BKIIFOYAET PEAJIbHbIE MPOEKTHI U
3a/1a4M, KOTOPBIC TTO3BOJISIIOT 00YYAIOMIMMCS Cpa3y MPUMEHSATh MOTyYeHHbIC 3HAHUS Ha
MpaKTHKE. ITO JenaeT o0yueHue 0oiee MHTEPECHBIM U MOTHBHUPOBAHHBIM.

5. MeXIuCIUIUIMHAPHBIA TOAX0J — TMporpaMMa OOBEAMHSET DJIEMEHTHI
MaTeMaTUKH, T€OMETPUM, UCKYCCTBa M HH(POPMATUKHU, CIOCOOCTBYS KOMILIEKCHOMY
Pa3BUTHUIO JTUYHOCTH 00YyUarOIIUXCS.

6. BoctpeboBaHHOCT, Ha pblHKE Tpylda — Python Bxomut B TOm-3 s3bIKOB
MPOTrpaMMUPOBAHUS IO MOMYJISAPHOCTH cpeAu paboTomareneil. 3HAHUE STOTO S3bIKa
OTKpBIBAaCT IIUPOKHE BO3MOXKHOCTH [UIsl TpynoycTpoictBa B IT-cdepe, kotopas
MPOJIOJKAET AKTUBHO PA3BUBATHCA.

[IporpamMmma kypca BHEypouHOU nesaTenbHOCTH «Python (0a30Bblii ypOBeHBb)»
pa3paboTaHa B COOTBETCTBUU C HOPMATUBHO-IIPABOBBIMU JJOKYMEHTAMH:

1. ®epepanbubii 3akoH oT 29.12.2012 Neo 273-@3 «0O06 oOpa3zoBaHuu B
Poccuiickoit @enepanuny» (nanee — O3).

2. ®enepanbubiid 3akoH Poccniickon @enepanun ot 14.07.2022 Ne 295-03 «O
BHeceHMU u3MeHeHuid B @DenmepanbHblii 3akoH «00 oOpa3oBanum B Poccuiickoit
denepanun».

3. ®enepanbubiii 3akoH Poccuiickoit @enepanun ot 24.07.1998 No 124-d3 «O06
OCHOBHBIX TapaHTHsX npaB pedenka B Poccuiickoit denepanun» (B pegakuuu 2013 r.).

4. ®enepanbHbiii 3akoH OT 28.12.2024 Ne 543-®3 «O BHECEHMHU M3MEHEHUH B
OenepanbHblii 3ak0H «OO0 OCHOBHBIX TapaHTUSX TMpaB pebenka B Poccuiickoi
denepanum.



5. Vka3 Ilpesunenta Poccuiickoit @enepaumu ot 21.07.2020 Ne 474. «O
HallMOHAJIBHBIX LEeNsAX pa3BuTus Poccuiickoit @enepannu Ha nepuoa 10 2030 romay.

6. VYka3 Ilpesupenta Poccuiickoit ®epepammu ot 09.11.2022 Ne 809 «O06
yTBEpKJAeHHH OCHOB TOCYJApCTBEHHOW IOJIMUTHKU IO COXPAHEHUIO U YKPEIUICHHUIO
TPaJULIHOHHBIX POCCUICKHUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEID.

7. IlocTtanoBieHue [ 1aBHOTO TOCYAapCTBEHHOIO CAHMTAPHOTO Bpaya PP or 28
ceHtsiopst 2020 r. Ne 28 «OO6 yrtBepxknenuu canuTapubix mnpaBuin CII 2.4.3648-20
«CaHUTapHO-3MTUJEMHUOIOTUYECKUE TpeOOBaHUS K OpraHu3alusM BOCIUTaHUA U
0Oy4eHHMsl, OTJbIXa U O3JOPOBJICHUS IETEU U MOJIOJEKI.

8. IlocTraHoBieHHe [ 7TaBHOTO TOCYJapCTBEHHOIO CaHUTApHOro Bpada PP ot 28
suBaps 2021 r. Ne 2 «O6 yTBepkaeHnr caHuTapHbIX pasui U HopM CanlluH 1.2.3685-
21 «I'urneHnyeckue HOPMATHBBI U TPEOOBAHMS K O0OECIIEUeHUIO0 OE30MacHOCTH U (HJIN)
0e3BpeTHOCTH TSI YeIoBeKa (PAKTOPOB CPEeAbl OOUTAHUSINY.

9. Ilocranosnenue IIpaBurenbcrBa Poccuiickoit ®@enepamuu ot 11.10.2023 Ne
1678 «O6 ytBepxkaenun [lpaBun nmpUMEHEHHUS OpraHU3alUSIMH, OCYIIECTBIISIONIMMU
o0pa3oBaTeNbHYI0  JEATEIbHOCTh,  JJIEKTPOHHOIO  OOy4Y€HHUs, JAMCTAHIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTH MPHU pean3aIii 00pa3oBaTEIbHBIX TPOTrPAMMY).

10. IImcemo MuHucrepctBa mnpocBenieHus Poccuiickoit ®enepauyu Ot
07.05.2020 Ne Bb-976/04 «PexoMeHaaiuu o peain3alid BHEYPOUHOH JIESITEIbHOCTH,
MPOrpaMMbl BOCIIUTAHUS W COLMAIHM3AIMN U JOMOJHUTEIBHBIX 00IIe00pa30BaTeIbHBIX
MporpamMm C NPUMEHEHUEM JTUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTHII.

11. TIlpukaz MwunucrepcTBa 00pa3oBaHUS W  MOJIOJCKHOW  TOJUTUKH
CepmioBckoit obmactu ot 30.03.2018 No 162-J1 «OO6 ytBepxkaenun Konnenmmn
pa3BUTHs 00pa3oBaHus Ha Tepputopur CBEpIIOBCKON oOmactu Ha mepuoa a0 2035
roJia».

eab kypca: dopMupoBanue y 00yJaromuxcs MPaKTHIECKUX HABBIKOB PEIICHUS
MIPUKIIAIHBIX 3a/1a4 cpeJicTBaMu si3bika Python uepes yrinyonénHoe nzydeHrue padboThl CO
CTPOKaMH, CIIUCKaMH, GYHKIIUSIMUA U OCHOBHBIMH OMOJIMOTEKaMHU.

3apaum Kypca:

Obyuarowue:

— chopMHupoBaTh TMPAKTHUYECKHE YMEHHsI pabdOTBHl CO CTPOKaMHU: WHICKCAIlHs,
Cpe3bl, OCHOBHBIE METOIbI, (DOpMATHPOBAHME;

— OCBOUTH pabOTy CO CHUCKaMH: CO3JaHue, MOAU(UKAIHA, COPTUPOBKA, paboTa
CO Cpe3aMH ¥ MHOTOMEPHBIMHU CTPYKTYpPaMHu;

— yrayOuTh 3HAHHS O paboTe ¢ (QYHKIUSAMH: TTapaMeTpbl, BO3BpAT 3HAUYCHUH,
001aCTh BUAUMOCTH,

— OCBOWTH TEXHUKY PabOTHI ¢ TEKCTOBBIMHU (paiiiamMu 17151 BBOJA M BBIBOJIA JAHHBIX;

— W3YYUTh W HAYYUTH MPUMEHATH OCHOBHBIE MOIYJIM CTaHAAPTHOW OMOIHMOTEKH:
math, random.

Pa3zsusarowue:

— Pa3BUTh AITOPUTMUUYECKOE MBIIIJICHUE Yepe3 peIIeHue 3ajad Ha oOpaboTKy
CTPOK U CIIHCKOB;



— COBEPILIEHCTBOBATh YMEHUS IPOCKTUPOBAHUS MPOTPAMM: JICKOMITO3UIIUS 3a/1a4u
Ha M0/13a1a4u, TPOCKTUPOBAHNE (PYHKITUH;

— copMUpOBaTh YMEHHS HCCIEIOBATEIbCKON JEATEIbHOCTH: paboTa C
JTOKyMEHTaIuel Kk OudanoTekam;

— CTUMYJIMPOBATh KPEATHUBHOCTh YEPE3 CO3/IaHUE MPAKTHUYECKUX IMPOEKTOB I10
aHau3y U 00pabOTKe JaHHBIX.

Bocnumamenvuoie:

— BOCIUTATh KYJIbTYpy NPOTPAaMMHPOBAHMS: HANMHCAHUE YHCTOTO, YUTAEMOTO
KOJ1a;

— chopmupoBaTh OTBETCTBEHHOE OTHOIICHHE K TMPOIECCY pa3pabOTKH,
MMOHUMaHNEe BAKHOCTH TECTHPOBAHUS,

— pa3BUTh HAaBBIKM CAMONPE3CHTAIlMA W apTyMEHTHPOBAHHOW 3aIUTBI CBOETO
MIPOCKTA;

— BOCIUTaTh MH(POPMAIMOHHYIO KYJBTYPY: MPAaBOBbIE ACIEKTHI HCIOIb30BAHUS
[10.

ITIporpamMmmoii mperycMOTpEeHO TTpoBeieHUE 3aHaTuid B 9 kinacce — 34 yaca B roj, 1
4yac B HEJEIO.

MeToabl 00y4eHMs: TPAKTUYCCKHUHA, TMPOCKTHBIM, MPOOJIEMHBIN, HATJISTHBIH,
CJIOBECHBIM, WIpoBOM. B Kypce coderaercsi pelICHHUE AITOPUTMUYECKUX 3a7ad Hu
BBITIOJTHCHHE TBOPYECKUX MPAKTHICCKUX Pa00T, 9YTO (GOPMUPYET y YUAIIUXCS CHCTEMHOE
MBIIIUICHUE W  yCTOMYMBBIE HABBIKM MPOTPAaMMHUPOBAHUS, pPa3BUBAET JIOTHKY,
BHUMATEIbHOCTh U YMEHHE CaMOCTOSITEIbHO HAXO/IUTh PEILICHHUS.

@opMbl NPOBeAeHUs] 3aHATHI. 3aHATHS TPOBOMIATCA B Pa3HOOOpPA3HBIX
dbopmarax: MHTEpPAKTHBHBIC JIEKIIMM C HEMEIJCHHBIM IPAKTHUYCCKHUM 3aKpEIJICHUEM,
Ja00paTopHble PadOTHI MO HAIMCAHHMIO M OTJIAJIKE KOJia, MUHHU-IIPOCKTHI 110 00paboTKe
JAHHBIX, paboTa B Mapax M MaJIbIX TPYIIAX HaJl KOMIUICKCHBIMH 3aJlaHUsIMHU, pa30oop
TUMMHYHBIX OMIMOOK (code review), TBOPYECKHE 3aJlaHMs Ha CaMOCTOSITEIbHBIN ITOMCK
pelIeHni, a TakKe MPE3CHTAIUS W 3alllUTa UTOTOBBIX WHIUBUIAYAIBHBIX MPOEKTOB IS
Pa3BUTHS HABBIKOB MIPEICTABJICHHS PE3YIbTATOB CBOCH paOOTHI.

Ilnanupyemble pe3yabTaThl

Jluunocmuule pe3ynvmamoi:

— pa3BUTHE HACTOMYMBOCTH B IMOMCKE U HCTIPABICHUH OIIHUOOK;

— (hOpMHUPOBAHHE CAMOCTOSITENIBHOCTA B OCBOEHUU HOBBIX HUHCTPYMEHTOB;

— pa3BUTHE BHUMATEJIIBHOCTU U aKKYpPaTHOCTH MpU padOTe C KOJAOM U JaHHBIMU;
— (hopMHUPOBAHHUE OTBETCTBEHHOI'O OTHOILIEHHUSA K pe3yJbTaTaM CBOEH paOOTHl.
Memanpeomemnuie pe3yromamat:

— YMEHHUE [UIAHUPOBATh 3TAIlbl PEIICHMS 3aa4H;

— BJIaJICHUE YMEHUSMHU NIOUCKa UH(POpPMALIK B TEXHUUYECKOHN TOKYyMEHTALINH;
— CIOCOOHOCTb aJIEKBAaTHO OLIEHUBATh IIPABUJILHOCTH BBITIOJHEHUS IEUCTBUS;
— ymeHnue ucnoas3osars cpeactsa MKT nis pemenns npakTuueckux 3aaad.
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IIpeomemusie pezyromamol:

3HaTh:

— OCOOEHHOCTH U METOIbI PA0OTHI CO CTPOKAMU U CIIUCKAMU;

— IPUHITUIBI paOOTHI C TEKCTOBBIMU (paitiamu;

— CHHTAaKCUC OOBsBIeHUS (YHKIMMA, TOHITHE IMapaMETpPOB U BO3BPAIIAEMOTO
3HAYECHUS,

— OCHOBHBIE€ BO3MOXKHOCTH OuOianorek math u random.

YMeTs:

— 3¢ dexTuBHO 00pabaThIBaTh TEKCTOBBIC JaHHBIC, NCITOJIH30BATH METOIBI CTPOK;

— TPUMEHITH METOJbl 00padOTKH CHHCKOB (I0OaBICHHE, yAalleHHWe, TOWCK,
COPTUPOBKA);

— YUTaTh JIAaHHBIC U3 (HAUIIOB U COXPAHATH PE3yJIbTAaThl paOOTHI TPOTPAMMBI,

— CO3/1aBaTh MOJIB30BATENbCKUE (DYHKIMH JIJISI CTPYKTYPHUPOBAHHUS KOA;

— HCIOJb30BaTh CTaHAAPTHBIE OMOJMOTEKH MJII MATEMAaTHYECKUX PacYETOB U
re€HEpalyy CITy4YailHbIX 3HAUCHUH;

— 00pabatbIiBaTh 0a30BbIC UCKIIOUUTEIBHBIC CUTYAIUH.

Bnaners:

— HaBbIKAMH KOMIUIEKCHOM 00pabOTKU TEKCTOBBIX JIAHHBIX U CIIHUCKOB,;

— TEXHUKaMU MOAYJILHOTO MPOrpaMMHUpoBanus (pa3OreHre Koja Ha QyHKIIUN);

— HaBBIKaMHU OTJIAJKH IIPOIPAMM C UCIIOIb30BaHuEM cpencts IDE;

— OCHOBHOM TEPMHUHOJIOTHEN IPOTrPaMMHUPOBAHMUS.

Bce pesymbratel OpMHUPYIOTCS KOMIUIEKCHO B TIpolecce OOydYeHHs, YTO
oOecreuynBaeT MPAKTUYCCKYIO TMOATOTOBKY OOYYAIONMIUXCS K PEHICHUIO0 TPHUKIATHBIX
3a/1a4 CpeJICTBaMU TPOrpaMMHUPOBAHUSI.

Conepxanue o0pa3oBaTeJIbHOM AeSITEJIbHOCTH

N3ydeHne Kypca urpaer BaXXHYIO pOJb ¢ TOYKU 3PECHUS Pa3BUTHS JIOTHUECKOTO U
AJTOPUTMUYECKOI0 MBILUICHUS YYalllUXCs, a TAaKXKE I[OJYy4YEHUs] HWMHU NEPBUYHBIX
MPaKTUYECKUX HABBIKOB B O0JACTH MPOTPAMMHUPOBAHUS. YUallluecs OCBOSIT 0a30BbIe
NPUHIUIBE TIporpaMmupoBanust Ha Python, HaywaTcs co3maBaTh W OTJIQXHUBAaTh
mporpamMmbl i1 00paOOTKH JaHHBIX, YTO 3aJOKAT (DyHIAMEHT IS JaJbHEHIIETro
M3yYeHHUS] UHPOPMATUKU U CMEXHBIX AUCHUILIMH. CTpPyKTypa Kypca BBICTPOE€HA OT
MPOCTOTO K CIIOKHOMY, OXBaThIBas KIIOYEBBIC acleKThl s3bika Python, koTopsie
SIBJISIFOTCSL OCHOBOM JJ1s1 pa3pabOTKU MPUKJIIAIHBIX IPOTrPAMMHBIX PEIICHUH.

ConepxxartenpHble JIMHAM Kypca CTPYNIIMPOBAHBI B IIECTh OCHOBHBIX MOMIYJICH:
«BBenmeHrne W OCHOBBI CHHTaKcuca», «Pabora co ctpokamm», «CTPyKTyphl JaHHBIX.
Cruckm», «Dynkiuny, «bubmmuorexku u padora ¢ daitmamuy, «TOroBBI TPOEKTY.
Peanuzanusa comeparenbHbIX JUHUN OCYIIECTBISAECTCS HA MPAKTUKO-OPUEHTUPOBAHHBIX
3aHATUSAX C HEMEJIEHHBIM IPUMEHEHUEM TEOPETUUECKUX 3HAHUM.

Tema 1. BBeieHUe 1 0CHOBBI CHHTAKCHCA

[TonsaTue anropuT™Ma M €ro CBOMCTBAa. 3HAKOMCTBO €O cpeaoi paspadbotku (IDE).
Coznanue mnepBod mporpammbl. CuHTakcuc si3bika Python: omepaTopsl, OTCTYIIBL
OcHOBHBIE THUIBI OMIMOOK (CHMHTAaKCHYECKHE, OIIMOKM BbIMOJHEHUs). [loHsiTHe
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nepeMeHHON. THUIbl TaHHBIX: 1IeJIble U JPOOHbIE UMCIIA, CTPOKH, JOrHuecKkuil Tumn. BBojg
JAHHBIX C KJIABUATYphl W BBIBOJ JIaHHBIX Ha JKpaH. ApudMeTHUecKHe orepanuud u
MIPUOPUTET WX BBHIMOJMHEHU. JIMHEHHbIE aJITOPUTMBI: TTOCJIEIOBATEIHLHOE BBHIMOJTHEHUE
KoMaH/1. Jlornyeckue BeIpaXeHUs U ONepaliui cpaBHEHUs. Y clioBHBIE onepaTopsl (if, if-
else, if-elif-else). Huxnsr (while, for). ®@ynknus range(). Pa3paboTka mpoctenmmx
IIPOrpaMM C UCMOIb30BaHUEM 0a30BbIX KOHCTPYKLUHN S3bIKA.

Tema 2. PadoTa co cTpokamu

Crpoka kak 0a30BbI THN AaHHbIX. CO3MaHHE CTPOK, OMEpPAlMU CO CTPOKAMH.
Nunexcamus u cpesbl (slicing) ctpok. OCHOBHBIC METOABI CTPOK: M3MEHEHHE PErHCTpa
(upper(), lower()), ynameane mpobemoB (strip()), mouck moxactpok (find()), 3amena
(replace()). Pazouenne ctpok Ha yacTtu (split()) u oObeIMHEHHE CIUCKA CTPOK B OJIHY
ctpoky (join()). PopmarupoBanue cTpok: f-ctpokm m meron format(). Pemenue
MPAKTHYECKUX 3a7ad Ha 0O0pabOTKy TEKCTOBOW HH(POpPMAIMU: aHAIN3 BBEICHHBIX
JaHHBIX, IPE00pa30BaHNE TEKCTA, U3BJIEUECHUE NH(POPMALIUU U3 CTPOK.

Tema 3. CTpykTypbl HaHHBIX. CIIUCKH

[lonsTue cmucka Kak YHNOPAIOUYEHHOM wu3MeHsemMol Kosekuuud. CoznaHue
CIIMCKOB, OCHOBHbIE omnepauuu. MHaekcanus u cpe3bl cnuckoB. Metonbl 100aBaeHus 1
ynanenus snemeHToB (append(), extend(), insert(), remove(), pop()). Meroasl moucka u
coptupoBku (index(), count(), sort(), sorted()). O6paboTka cnuckoB B 1ukiIax. [lonsarue
MHOTOMEpPHBIX CHOUCKOB (Matpuiiel). Pemienne 3amad Ha 00pabOTKY JaHHBIX:
buabTpaUs CIUCKOB, MOMCK 3JEMEHTOB, COPTUPOBKA JAHHBIX, paboTa ¢ TaOIMYHON
uH(popmanuen.

Tema 4. @yHkuun

[lonsTne ¢yHKIMKM Kak crmoco0a CTPYKTYpUPOBaHUS KOAA. 3aueM HYKHBI
(GYHKIIUM: TIOBTOPHOE WCIOJIb30BAaHUE KO/AA, YHTAEMOCTH, JEKOMIIO3HUIUS CIIOKHBIX
3amauy. Cozmanue W BbI30B  GyHKumid. [lapamerpsl U  aprymeHThl  (QyHKIUI
(no3unmonnsie). BosBpar 3Hauenuit wu3 Qysknuu (omeparop return). OOnacTh
BUJIMMOCTH TIEPEMEHHBIX: JIOKaJbHbIE M TJ00aJIbHBIE TMepeMeHHble. [IpakTukyMm 1o
co3laHnil0 (YHKUIUH 11 00pabOTKM CTPOK M CHUCKOB. Pa3paboTka mporpamm c
UCIIOJIb30BaHUEM T0JIb30BATENbCKUX (DYHKIUH.

Tema 5. bubaunorexn u padora ¢ gpaiinamu

[Tonsitre Mmoaynst u Oubmmotexu. UmmopT moayneit. bubnnoreka math: ocHoBHBIE
MaTemMaTnueckue (QyHKuuH (OKpYTJIEHHE, CTENeHb, KOPEHb, TPUTOHOMETPUUECKHE
¢byakuun). bubmmoreka random: TeHepalys CIIy9alHBIX YHCEN, BBIOOP CIy4alHOTO
aneMeHTa. OCHOBBI paboTHI ¢ GaillaMu: OTKPHITHE U 3aKphITHE (DANTIOB (KOHCTPYKITHS
with). Pexumsl moctyna (durenue, 3ammch). UTeHne NaHHBIX W3 (aiiga MOCTPOYHO U
BCEr0 COJECPKMMOTO. 3amuch JaHHBIX B (paiin. O0paboTKa UCKIIOYUTEIBHBIX CUTYaIUi
pu pabote ¢ dainamu (try-except). Pemenne mpakTudecknx 3a1ad ¢ UCMOJIb30BAaHUEM
O6ubIMoTEeK M (haliJIOBOTO BBOJA-BBIBO/IA.

Tema 6. UTOroBbI1ii NPOEKT

Cucremarusanus MoJy4eHHBIX 3HaHUI. BEIOOp TEMBI MpOEKTa: aHAIN3 TEKCTOBBIX
JAHHBIX, 00pa0OTKa CTATUCTHYECKOW MH(MOPMAIIH, CO3JJaHUE MTPOTPAMMBI-TIOMOITHUKA.
Pa3paboTka KOHIENIIUK TPOEKTA, IJIAHUPOBAHUE ITAIOB peanusaruu. Hamrcanue kona
C UCHOJb30BAaHUEM CTPOK, CHUCKOB, QYHKIMI 1 Oubnuorek. TectupoBaHue M OTIAIKA
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IIpOorpaMMmal. HOIIF OTOBKa IIpE3CHTAll1 IIPpOCKTa: OITMCaHHC (bYHKIlI/IOHaJIa,
ACMOHCTpanus pa6OTBI IIporpaMMmEal. 3aHII/ITa IIPOCKTOB: BBICTYIINICHHUC IICPCO T’ pyrmoﬁ,
OTBCTHI Ha BOIIPOCHI.

TemaTHuyeckoe NJIAHKPOBAHUE

HaszBanmue pa3jaesna, TeMbl KosnuecTBo yacoB
Bceero Teopus IIpakTHka
BBesieHrEe 1 OCHOBBI CHHTAKCHCA 4 1 3
Pabota co crpokamu 8 2 6
CrpykTypbl ganHbiX. Criucku 8 2 6
DOyHKIMU 6 2 4
bubnuorexu u pabora ¢ dannamu 5 2 3
WTOroBslii IPOEKT 3 1 2
Hroro: 34 10 24

KaHeHIlapHO-TeMaTH‘IeCKOe IVIAHUPOBaHUE

KosmnuecTBo yacos
Ne HasBanmue pa3sjaeia, TeMbl
Bcero | Teopus | IIpakTuka

1. BBenenue 1 0OCHOBLI CHHTAKCHCA 4 1 3
1.1. | Opranu3anuonHoe 3aHsATHe. TeXHUKa 0€30MaCHOCTH. 2 1 1

IlepeMeHHBIC, THITBI TAHHBIX, BBOJI/BBIBOT
1.2. | YcnoBHBIC omepaTopsl U IUKIIBL. Penrenne 6a30BBIX 3a1a4 2 2
2. | Pabora co crpokamMu 8 2 6
2.1. | Co3nanue, unaexcaius, cpe3bl. OCHOBHBIE METOIbI CTPOK 3 1 2
2.2. | ®opmarupoBanue cTpok (f-crpoku). Meronst split(), join() 3 1 2
2.3. | Pemenne npakTHUECKUX 3a7ad CO CTPOKAMHU 2 2
3. | CTpykrypsl AaHHBIX. CIMCKH 8 2 6
3.1. | Co3nanue CIMCKOB, ONepaluu, Cpe3bl. MeTo b 3 1 2

n00aBJICHHsI/yTalICHUS
3.2. | Metoapl moucka U COPTUPOBKH. Pemenue 3amaq Ha 00paboTKy 3 1 2

CIIMCKOB
3.3. | MHOTOMEpHBIC CIIUCKU (MATPHIIBI) 2 2
4. DOyHKIUn 6 2 4
4.1. | Coznanue pyHKUMIA, TapaMeTpPbl, BO3BPAT 3HAUYCHUI 3 1 2
4.2. | ObnacTh BUAMMOCTH nepeMeHHbIX. [IpakTukym no GyHKIusIM 3 1 2
5. | bubauorexku u padora ¢ gaiiiamu 5 2 3
5.1. | bubnuorexu math u random ISt pereHus 3aaa4y 2 1 1
5.2. | Utenue u 3amuch TEKCTOBBIX (aitnoB. OOpaboTka omudok 3 1 2
6. | UToroBblii npoexkT 3 1 2
6.1. | Pa3zpaboTka u peanu3anus MpoeKTa (aHaIM3 TEKCTa/TaHHBIX ) 2 1 1
6.2. | 3amura NpoeKTOB 1 1




HUTOIO:

34

10

24




Y4eOHO-MeTOAMYECKOE 00eceyeHre MPOrpaMMbl

Cnucox yuebHo-memoouyecKoll 1umepamypol

1. U3ygaem Python, Tom 1, 5-¢ u3a.: Ilep. ¢ anrn. — CII6.: OO0 «/luanektukay,
2019.

2. Uzygaem Python, Tom 2, 5-¢ uzn.: Ilep. ¢ anrn. — CII6.: OOO «/lnanexTukay,
2020.

3. Kak ycrpoen Python. Tmxg gms pa3paboT4ukoB, TPOrPAaMMHUCTOB H
untepecyomumxca. — CII6.: [Turep, 2019.

4. Knaccuueckue 3amaun Computer Science Ha si3pike Python, JIsBun Komen —
CIIG.: ITutep, 2022 — 224 c.

5. Python Beictpsrii ctapt, Jxetimu Yan, 352 ctp. 2021 r. — CII6.: [Tutep, 2022 —
224 c.

DnexmpomnHwvle pecypcol

1. TIlutontptoTop. becrmatHplii Kypc MO MOpOrpaMMHpPOBAaHUIO C Hyms. //
[DnexTponHbIi pecypc] URL: https://pythontutor.ru/ (nara o6pamenus: 14.06.2025).

2. Code Basics: o0yueHrne 0a30BbIM acCIEKTaM SI3bIKOB MPOTPAMMHMPOBAHHUS OT
oOpazoBarensHoit  matrdopmbl  Hexlet. //  [Onextponnsit  pecypc] URL:
https://ru.codebasics.com/ (mara obpamenus: 10.06.2025).



https://pythontutor.ru/
https://ru.code-basics.com/
https://ru.code-basics.com/

4. TIPNJIOKEHUA

Ipuioxenue 1
JIncr oneHkn padoThbl 00y4alONIUXCH B Mpolecce paspadoTku
Ne rpynmsbt:

Mara:
Ne o U CooTBercTBHE IIpesentanus |CreneHb yBJe4eHHOCTH KoJu-Bo
n/njo0y4arouierocs HANMCAHMS MO/1eJI 110 NPOLECCOM H BOIIPOCOB U
NPOrpaMMHOI0 IUIAHY. CTpeMJICHHUS K 3aTpy/AHEeHUI
KO/1a NOCTABJICHHOI Crenennb OPUTMHAJIBHOCTH NIpH | (IIT. 32 OTHO
3aga4e (Mo mKaJje BJIAJCHUSA BBINOJHEHUH 3aJaHHH 3aHsITHE)
ot 0 10 5 6an10B) |[cneuManabHbIMU| (M0 miKaJe ot 0 10 5
TepMHuHaMH (110 0aJ1710B)
mkaJje ot 0 1o 5
02JLJ10B)
l.
2.
3.
4.
S.
6.
7.
8.
9.
10.
11.
12.

10



Ipuioxenue 2

Kpurepnu oieHKM UTOrOBBIX IPOCKTOB

Ne rpynmsbt:
Jlara:
Ne DdPHUO CoorBercrBue| Cl10:KHOCTH KauecTBo YnoocrBo ([Ipe3enTaumst
n/m| odyuyaromerocsi| TeMme (1Mo ¢pyHkumonasa | koaa (mo |[MCHoJb30BaHMs | (MO MIKAJIE OT
mkaJjie ot 0 no| (mo mkaJse or 0| mkaJje or 0 |(mo mkaJe ot 0 0m05
5 6as10B) 710 5 6ay10B) | 10 S 6as10B) | 10 5 6a/1510B) 0aJ1710B)

1.

2.

3.

4,

5.

6.

7.

8.

9.

10,

11.

12.

11



IIpuioxenue 3

Kpurtepuu HabéarogeHus

LRLAIrA€d |

HUNIOLOHXOL XITHHOMITBYUHAWWON-OHHOUTEWdo(pHH
KUHRIOEIIOUON ULOBIQO € 1LeLogRd LOON 4|

OHYIIALEOLIOWED|
1 WEMINAJLOHM WIIHHOXOLITodI o 91eL09ed LOom 4|

79080 BIOJLHOM oMHOLIdLI)JMAJ0 "MNBLELIrAEdd
HWIIWOAdUHRI O UMELOUAY XUOEd QUHIMOHLOO0D ‘UAII]
EWHOXHULOOY KI'Y €0III ULOOHALOLBI0TAIO0N LOAdUHRLT ||

Loged XI9HIN0dI U XUMOIIrALREOIAIrO0H
-OHQORA BMHOMAd BI 19WNIXO U UIRTOW ‘190G Y|
mieHe 91edi9gosedgoodn 1 arkHOWHAI ‘91REBIE0D LI K|

HLOOHALALEAY HOHINo0dL
1 yoHqraredosedgo 900onodn & HWeMMHLOddEd)
09 09100hUHIAd100 g ouIAdI € 91eL0gRd LOOM 4|

HUheIe
Q1990H Qoo KI'Y dredodurAmwdod 1 9Lugeld KBUHORAQO
019099 HIAN 9LEIOYOdII0 OHIIOLEOLIOWED O £

Maii—uionn 2025 roga

Kpurtepnu nHatarogeHus

LRLAIrA€d |

HUIOIOHXJL XIYHHOUIBIMHAWNON-OHHOMITEWdO(DHH
EUHREOEIIOUON ULOBIQO 8 9LLOgRd LOJN 4|

OHYIALEOLIOWRD|
1 WEMINAJLOHY WIIHHOXOLITodI o 91eL09ed LOOW |

eLRLArA€dd KHHOKULOOY 9000110d1 € MLOOHIIQLEY]
19089 KIrodLHOM OMHOIrALIJMAI0 ‘UNBLELIIAEdd]
HWIIWOAdUHRI O UMELOUAT XUOEd QUHAMOHLOO0D ‘UAII]
KUHOXULOOY K'Y €0IBII ULOOHAIOLBIOTAIO0N LOAdUHRLT ||

Loged X19HINO0dI M XUMO9IdLREONIIrIOH
-0HQIhA KMHOMAd KLY I[9NOXO U UIRTON ‘MI0SNHD H
mieHe 91edr9gocedgood B 9LEHOWUAN ‘91RERIIE0D LOON K|

HLOOHALALEAY HOHINo0dL
1 yoHdraredosedgo 9d0onodn & HWeMHHLOdog)
09 09100hUHIAd100 g ouIAdI € 91eL0ged Lo 4|

HUheIey
9I990H Q99 BIT dredodurAWdo( 1 91MgeLd BUHORAQO
019099 HIAN 9LEIOTOdII0 OHIIOLEOLIOWED LI £

®eppasb—Mapt 2025 roaa

JINCT oneHUBaHMS MeTANPEAMETHBIX Pe3yJIbTaTOB 00Y4aI0IIUXCS

Kpurtepuu nHataronenus

LRLAIrA€d |

HUNIOLOHXOL XITHHOUITBYXUHAWWON-OHHOUTEeWdo(pHH
EUHBEOEIIIOIION ULORIQO € 918L00Bd LOOM £

OHII'OLEOLOOWED
1 WEMIDAdLOHN WITHHOXOITodI o 91eLoged Loom |

BILRLIIASod BMHOXUIOON 900910dII g MLOOHIIOLE|
19089 KIrodLHOM OMHOIALIJMAI0 ‘UNBLBLIIAEdd]
HWIIWOAdUHRI O UMELOUAY XUOEd QUHAMOHLOO0D ‘UAII]
KUHOXULOOY KU 90JBII ULOOHAIQLRIONaIr001l LoAduHer ]|

Loged XI9HIN0dI U XUMOIIrdLREONAIrOOH
-OHQOhA BMHIMYd KL IINOXO M UIOTONW ‘IIIrOSWNHD U]
mieHe d1edi9gocedgoodil M 9LEHOWHAN ‘91BEBIE0D LOOM A

MLOOHALALEQY HOHINoO0dL
1 yoHqraredosedgo 90oonodn & HWeMHHLOdId)
09 09100hUHIAd100 g ouIAdI € 91eL0gRd Lo 4|

HUheIey
9I990H Q09 BIT dredodurAWdo( u 91MgeLd BUHORAQO
012089 MIAI 91EIRYIAI0 OHIIILEOLOOWED LOIN 4

OkTsa0pb—nexadpnb 2024 roaa

BI0JINO0IEhAQO I

HANINGH |

I\ 3\

2 0aiia — Ka4ecTBO MIPOABIACTCA CUTYATUBHO

3HaueHNe MCTAIPECAMETHBIX PE3YyJIbTATOB 06y‘IaIOH.[I/IXC$[Z

1 0a1 — Ka4eCTBO HE MPOSBIISIETCS

3 Gaya — Ka4eCTBO IPOABIACTCA CUCTEMATHICCKHU

TToka3zaTens mo

rpymnme (cpenHee

apudmeTrIecKoe)

1,8-2,5 Gayta — cpeHMiA yPOBEHB pa3BUTHS KauecTBa B TPYIIE

2,63 6amna

3HadeHHE ITOKA3aTeIs 110 rpynre:

1-1,7 6amna

— BBICOKUH YPOBEHb PAa3BUTHS KaU€CTBA B IPYIIIE

— HU3KHUH YPOBEHb PA3BUTHS KA4E€CTBA B IPYIIIIE
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IIpuioxenue 4

Kpurtepun nHadaonenus

LeLAIrA€d |

HOMHUHXOL HOHAO10I91TNOY
9 oroged ndi HLO0HOBIOESQ MMUHXAL errhdedl LRI 0IIrg0))

OIfOY 90LBhBH BIIHON O M1J940Y|
9LOOHQOJ0L) ‘OIMHORAQO M QUHOMOHLO OHHOELOLEL()

omiugeedoned ¥ 99doLHU UI99UhUOLOA LOKIraKOd] |

wenndodu wigHHegOogHIrRdd BderoTerrg
MMHOIIOOWED KHE0dA OMHOIMIIEO0N ‘ULOOHHAIraedIIBH
HOMOShMHXAL XeIN0dil € BULOBhA 11910 LaAdudLoHOWAT]

HLOOHIIOLEIY 019 ALR1AIrAcdd ‘OIMHOHIW 0J9 ‘AMO9O0Idh|
AWOIAdY X OUHAMOHLO QOHEULIUEOU LOAdUdLOHOWSY]

HUTeXUHAWNON HOHGULNO(P e WdoH X19LEHUAIoMQO
NOLOhA O JOLBUY 13I7d ‘IOLBUY g LOBLALOY OHAUINY|

Maii—nonn 2025 roaa

Kpurtepuu HadaroneHus

LeLAIrAEd |

HOMHUHXOL HOHAO10I9ITNOY
9 aroged ndi ULOOHOBIOESQ MMUHXAL errhdedll LRI 0IIrQ0))

OIfOY 90LBhRH BIIHON O M1J940Y|
4LO0HQOJO0LD ‘OIMHORAQO M QUHOIMIOHLO QOHHLLILEL()

omiugeedoned ¥ 99doLHU UI9GUhUOLOA LOKIraKOd] |

werndodu wigHHegOogHIrRdd BderoTerrg
MMHOIIOOWED KHE0dA OMHOIMIIIEO0 ‘ULOOHHAIraedIIeH
HOMOORMHXAL XeINo0dll € KMLOBRA 119110 LoAdud1oHONWAYT|

HLOOHIIALEIY 010 ALe1drAcod ‘OIMHOHI 09 ‘AMOF0Idh|
AWoJAdY X OUHOMOHLO SOHAULIUEON LOAdUdLOHOWSYT]

HUTEXUHAWNON HOHGULOPPe WdoH X19LEHUAIMQO
NOLOhA O JOLBUY 13I7od ‘IOLBUY g LOBLALOY OHAUINY|

®eppanb-mapt 2025 roga

JIncT oneHUBaHMS JTMYHOCTHBIX Pe3yJbTATOB 00Y4YAIOIIUXCS

Kpurtepuu HadaroneHust

LeLAIrA€d |

HOMUHXAL HOHAOLOI91INOY
9 oroged ndi ULOOHOBIOESQ MMHUHXAL errHdedl LRI 0IIrQ0))

OIfOY 90LBhBH RITHON O M1J940Y|
9LOOHQOJ0L) ‘OIMHORAQO M QUHOMIOHLO JOHHOELOLEL()

omiugeedoned ¥ 99doLHU UI9gUhUOLOA LOKIraKOd] |

welxoodu wWiaHHegoeHead Bderoderrg
MMHOIIOOWE) KHE0dA OMHOIMIIEO0 ‘ULOOHHAIrgaedIIeH
HOMOORMHXAL XeINo0dll € KMLOBRA 119110 LoAdud1oHONWAYT|

HLOOHAIOLEAY 019 AleLldrAead ‘OIMHOHW 019 ‘AM990Ioh
AWOIAdY X OUHAMOHLO QOHEULIUEOU LOAdUdLOHOWSY]

HNTeXUHAWNON HOHGULNO(P (e WdoH X19LEHUAIIOMQO
INOL9hA O JOLBUY 13I7d ‘IOLBUY g LOBLALOY OHIAUINY|

OxkTa0pb—naexadps 2024 roaa

BI0IMO0IChAQO YD

cenuAdd |

1 /I 3\

Iloka3zaTens mo

rpymre (cpenHee

apudmeTaeckoe)

— HU3KUH ypOBEHb PA3BHUTHS KAauecTBa B IPyIIICE

1-1,7 6amna

3HaYeHHE TUIHOCTHBIX PE3yIbTAaTOB 06yqarou_[eroc;[:
3 Oajuta — Ka4ecTBO IPOABJIACTCA CUCTCMATHYICCKU
2 0aia — Ka4ecTBO IPOABJIACTCA CUTYATUBHO

1 Oam1 — Ka4ecTBO HE MIPOSABIIACTCA

1,8-2,5 Gaita — cpeHUiA ypPOBEHb Pa3BUTHUS KauecTBa B TPYIIE

2,63 Oamna

— BBICOKHMH YPOBEHb Pa3BUTHS KadecTBa B TPyIIIe

3HaueHHUe TOKa3aTeNs 0 IPyIIIe:
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