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1. IHosicHuTENbHAA 3aNMCKA

1.1. JlonmonuutensHas oOmepa3BuBatomas nporpamma «Python-paspaborunk» (nanee -
[Iporpamma) pa3paboTaHa Ha OCHOBE HOPMATHBHBIX JOKYMEHTOB, OIPEICNIAIONINX IPABOBBIC
MO3HIIMU U CTPATETHUECKUE MEPCIIEKTUBbI pa3BUTHS IOTIOJHUTENIbHOTO 00pa3oBanus B Poccuiickoii
denepanuu:

— ®denepanbHOTO 3aK0Ha OT 29.12.2012 Ne 273 -®3 «O06 obpazoBanuu B Poccuiickoii
denepauun»;

— [Tpukasa MunucrepctBa npocseuienuss PO ot 27 wmrona 2022 r. N 629 «O6
yrBepkaeHnn Ilopsaka opraHuM3alid M OCYIIECTBJIEHUS OOpa30BaTENbHOW JEATENBHOCTH IO
JOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMaM»;

— Mertoanyeckux pekoMeHaauuii MwuHoOpHaykn Poccun 10 NpOEKTHPOBAHUIO
JOTIOJTHUTEIBHBIX O0OIIepa3BUBAIONIMX NPOrpaMM (BKJIIOYas pa3HOYPOBHEBBIE MPOTPAMMBI) OT
18.11.2015 r. Ne 09-3242;

— [Tpukaza MuHHcTEpCTBa Tpyaa U colManbHON 3amuThl PO ot 22 centsiops 2021 r. N
6521 "O06 yTBepxaeHuU podeccCuoHaIbHOro cTanaapTa «llegaror TONOTHUTENLHOTO 0Opa30BaHUs
JETEN U B3POCIIBIXY;

— [Ipuka3 MuHHCTEpCTBa 3ApaBOOXpPAHEHHUS M COLMaIbHOro pasButus PD or 26
arycra 2010 r. N 761n «O06 yrtBepxkaeHuu EnuHOro KBaqu(pUKAIMOHHOTO CHPAaBOYHHUKA
JOJDKHOCTEH  PYKOBOJUTENEH, CIEMUATUCTOB U Cchayxamux, pasgen «KBanupukanmoHHbIe
XapaKTePUCTUKH JIOJDKHOCTEH paOOTHUKOB 00pa30BaHUS.

— JlononHuTenbHOE 00pa3oBaHUE - 3TO BHUJA O0pa3oBaHMs, KOTOPBIM HAmpaBlieH Ha
BCECTOPOHHEE Y/IOBJIETBOPEHHE 00pa30BaTENIbHBIX NOTPEOHOCTEH YeloBeKa B MHTEIUICKTYalIbHOM,
TYyXOBHO-HPABCTBEHHOM, (M3MYECKOM U (WiIH) MpOo(pEeCcCHOHATFHOM COBEPUICHCTBOBAHUU U HE
COITPOBO’KIAETCS MOBBIILICHUEM YPOBHS 00pa30BaHUsL.

1.2. AKTyaJIbHOCTH NPOTPAMMBI:

AKTyalTbHOCTh IIPOTpamMMbl OOYCIIOBIIEHA T€M, YTO HABBIKM MPOrPaMMHPOBAHUS Ha S3BIKE
Python cranoBsiTcs Bc€ Goee BocTpeOOBaHHBIMH B COBpeMEHHOM Mupe. Python siBisiercst oqauM u3
CaMbIX MOMYJISIPHBIX U MPOCTHIX B OCBOCHUU A3BIKOB ITPOrPAaMMHUPOBAHUS, YTO JENIAET €r0 OTIUYHBIM
BBIOOpOM JUIi HAYMHAIOIIUX. 3HAHHE OCHOB IPOTPAMMHPOBAHHS M IOHMMAaHHE MPUHIUIIOB
00BEKTHO-OPUEHTHPOBAHHOTO TPOTPAaMMHUPOBAHUSA OTKPHIBACT LIMPOKHE BO3MOXKHOCTU JUIS
JanbHeHIero npopeccuoHaIbHOro pa3BuTus. Kpome Toro, ¢ pazBuTueM HUQPPOBBIX TEXHOJIOTHHA
YMEHHUE CO3/1aBaTh MPOCThIC MPUIOKEHUS, BKIIOYAsl 4aT-00ThI, CTAHOBUTCS LIEHHBIM HABBIKOM.

1.3. Kareropusi o0yuarwomuxcs: guna crapue 16 jer, enaolue OCBOUTH MPOTrpaMMY
«Python-pa3zpaboTuuk», 6€3 npexbsaBiIeHUs TpeOOBaHMIA K YPOBHIO 00pa30BaHUs 00YUArOIUXCS.



1.4. llens 1 3a1a4u MporpaMmbl

Ilesm mporpaMMbl: OCBOEGHHE OCHOB IporpammupoBaHusi Ha Python, Bkirouass ocHOBHBIE
npuniunsl OOIL, paboTy co cTaHaapTHEIMU OMOTUOTEKAMU U CO3/IaHUE MPOCTHIX MPHUIIOKECHUH.

3agaum nporpamMmsI:

— OCBOMTH 0a30BbIi CHHTAaKCHC s3bIKa Python;

— HAY4YHUTbh paboTaTh B MPO(GECCHOHANBHBIX CpellaX pa3paboTKu

— OCBOHMTH OCHOBBI UCIIOJIb30BAHUS CUCTEMBI KOHTPOJIS Bepcuil (git)

— W3YyYUTh OCHOBHBIE MPHUHIMIIEI O0BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS

— HAY4YHUTbCs paboTaTh CO CTaHIAPTHBIMU Oubnmorekamu Python;

— OBJIa/IETh HABBIKAMH CO3AaHUS MPOCTHIX MPOTPAMM H MPHIIOKEHHIA;

— U3Y4UTh OCHOBBI CO3aHMUs Telegram-6oToB C HCII0JIb30BAHUEM
CreMaNIN3UPOBaHHBIX OubIroTek Python;

— Pa3BUTH HABBIKM CAMOCTOSTEIBHOTO PEIICHH 3a/1a4 U HalMCaHHUs KOJa.

1.5. O6bem nporpammbl: 139 yacoB TpynoeMKOCTH (6 MecsLa).
1.6. ®opma 0o0yueHHs: OUHAs.
1.7. JlokymMeHT, BblIaBaeMblii TMoOcje 3aBeplieHHs OO0Oy4YeHUS] — CEepTHUPHKAT O
MIPOXOXKJICHUH 00yUYEHHSI yCTaHOBIECHHOTO 00pasLa.
1.8. Buasl 3ansTnii:
OO0yuenue ocyuiecTBisieTcs B GopMe 3aHATHI B rpyMIax:
JEKLUY;
IIPAKTUYECKHE 3aHSITHS;
UTOTOBBIN IIPOEKT.

2. Pe3yabTaThbl 0CBOECHHS MPOrPaMMbI

2.1. B pe3ynbrare ocBoeHuUs coaepkanus [[porpaMMBl CityIiaTeNu T0JIKHbI:

YMETB:

- UCTIOJIb30BaTh 0a30BbIN cMHTaKcuc Python mis Hanmrcanus nporpamw;

- TMPHUMEHATh OCHOBHBIE MPUHIUIBI OOBEKTHO-OPUEHTHPOBAHHOTO MPOrPAMMHUPOBAHUS
(OOID);

- paboTtaTh co cranAapTHBIMH OnOIMoTekamu Python st pemeHust THIOBBIX 3a71ay;

- CO3/1aBaTh MPOCThIE MPOrpaMMBl, BKItouas Telegram-00ToB;

- HHTETPUPOBATH MPOTPAMMHBIE PEIICHHUS C BHEIIHUMU cepBUcamu yepe3 APIL.

3HATh:

- OCHOBHBIE TIOHATHS U KOHCTPYKLUH si3bIKa Python;

- IPUHIUIIBI 00bEKTHO-OPUEHTUPOBAHHOTO TiporpamMmmupoBanus (OOIT);

- (hyHKIIMOHAJ CTaHAapTHBIX OubmmoTek Python;

- TEXHOJIOTUH U UHCTPYMEHTHI Jutst co3nanus Telegram-60ToB;

2.2. [omonmuutenbHas  oOmepazBuBaromias — mporpamma  «Python-paspaboTumk»
3aKaHYMBAETCS UTOTOBBIM 3K3aMEHOM.

JIviam, yCHemHo OCBOMBIIUM COOTBETCTBYIOIIYIO JOTOJIHUTENBHYIO 00IIEepa3BUBAIOIIYIO
IporpaMMy U CIaBIIMM HTOTOBBIM 3K3aMEH, BBIAAETCS CEpTUPUKAT 00 YCIEUTHOM MPOXOXKICHUU
o0y4eHusl.

Ha xax7ioM ypoBHE 00y4eHHUsI OCYIIECTBISAETCS KOHTPOIb 3HAHUM:

a) Tekymuii KOHTPOJIb

Llenp — ompeneneHue CTENEHUM Mporpecca CiyllaTesell B Mpolecce 3aHATHH; BBISIBICHUE
TpyaHocTeid. MTorn TecTHMpoBaHUS M OINpOca TO3BOJISIOT CKOPPEKTHPOBATH TEMI M METOJIUKY
MPOBEICHUS 3aHATHMN.

6) IToroBbIif KOHTPOJIb IPOBOIUTCS B KOHIIE 00yueHHs B (hOpMe 3aIUTHI IPOCKTA.



3. YueOHbIH JI1aH

JOTIOJTHUTEIBHOM 00111epa3BUBAIOIIEH MTporpaMmbl «0CHOBBI Python-pa3paborumk»

Kareropust caymaresei:
- numa crapuie 16 Jer, Kenaroliyde OCBOMTH IMporpammy «ocHOBbI Python-paspabortumk», 0e3
npeabsBICHHS TPEOOBAHUI K YPOBHIO 00pa30BaHUs 00y4atOLIHXCS.
Cpok o0y4enusi: 139 yacoB TpyaoemMkocTu (6 Mecsia).
dopma o0yueHusi: ouHasl.

B Tom uncie

Ne HammenoBanue TeM  Becero, |JIexuuu, yac/|/lomamHee Dopma KOHTPOJIA
n/n Yac/MHUH |MUH 3a/laHue/TIPAKTHYECKOS3HAHUI
3aHSATHE, Yac/MUH
1 [Tema 1. Boanoe 1 1 - -
3aHsTHE (OHOOPAMHT)
2 [Tema 2. OcHoBsl Python 10 4 6 Boinosinenune
3aaHusA
3 [Tema 3. Omnepatopel u 10 1 8 Brinosinenue
BBIPKEHUS 3aaHusA
4 |Tema 4. YCHIOBHBIH 8 6 3 BoinojiHeHune
orneparop if, BeTBIeHUs 3ajaHus
5  [Tema 5. Iuka while 3 1 2 BoinojiHeHnune
3aaHusA
6  [Tema 6. I{uxn for 7 2 5 BobinosiHeHue
3aaHusA
7 (Tema 7. BioxxeHHBIE 6 5 1 BoinoiHeHHne
LIMKJIBI 3aaHusA
8 [Tema 8. UYucma ¢ 4 1 3 BoinoiHeHHne
MJ1aBaromeil TOUKOU 3agaHusA
9 [Tema 9. ®yHkuMH 8 6 2 BrinmostHeHHne
3aaHusA
10 [Tema 10. Cucremal 16 9 5 BoinojiHeHune
KOHTPOJISI BEpCUid git 3agaHus
11 [Tema 11. Choucku wu 10 8 2 BoinojiHeHune
METO]IbI paOOTHI C HUMU 3agaHus
12 [Tema 12. List 6 4 2 BrinoiHeHHe
comprehensions 3a/aHus
13 [Tema 13.  basoBrlc 9 3 6 BoinojiHeHune
KOJIJICKIUU: CTpPOKH, 3aaHuA




CIIOBapH,  MHOXXECTBA,
KOPTEXKHU

14 |Tema 14. Pexypcus 13 11 2 Brinonxnenue
3aganus

15 [Tema 15. PabGora ¢ 6 3 3 Brinmoanenne
daitnamu 3agaHus

16 [Tema 16. Ucknatouenusa u 10 9 1 BrinmostHeHHne
pabota ¢ ommbOKaMu 3agaHus

17 [Tema 17. OOBEKTHO- 10 3 7 BrimostHeHne
OpPUEHTHPOBAHHOE 3aganus
MPOrPaMMUPOBAHHE

23  [TOroBsbIi 3K3aMeH 2 - 2 3amura npoekTa

24 Hroro 139 77 62 -

4. KAJEHJAPHBIN YYEBHBIN T'PAOUK

Pexxum  3aHsATH, OOy4YaloUIMXCS perlaMEHTHPYETCS

KaJCHJApHBIM y4eOHBIM TpaduKoM,

pacniucanueM ydeOHbIX 3aHATHH. OOIas mpoIODKUTENBHOCTh 3aHATUH 6 MecsueB - 139 dacos
TPYAOEMKOCTH. 3aHATUS IPOXOIAT 2-3 pa3a B Hezenmo, He Oosnee 10 4acoB B HEAEIIO.



I |2 (3 |4 |5 |6 |7 |8 10 |11 (12 |13 |14 |15 |16 |17 |18 |19 [20 |21 |22 |23
BBognoe 3aHsTue | lu
(oHOOpAMHT) JUTST
cryaenTtoB  blended-
MIPOJIYKTOB
Ocnogsl Python 24 S5y 24 84
OnepaTopsl u | 24
BBIPKEHUS
Ycnosublii oneparop if, | Su lu
BETBIICHUS
Huxn while 34 24
uxn for 6u | 1u 24
BnosxeHHBIE ITUKIIBI 24 29
Uucna c¢ mnuaBaromen 44 Su4
TOYKOU
OyHKUIUU 3yq 6u
Cucrema KOHTpPOJIA 6u 74
Bepcui git
Cnuckd W METOJbI 34 84
paboThI ¢ HUMU
List comprehensions 34 2y 24
ba3zoBele  KOIIEKIMU: 4q | 54 64
CTpPOKH, CJIOBapH,
MHOJKECTBa, KOPTEKH
Pexypcus 34 3y
Pabota ¢ daitnamu 29 | 24 34
Hckmrouenust u pabdora 24

C OIIuOKaMu




OOBEKTHO-
OPHCHTUPOBAHHOEC
IPOrpaMMHUPOBAHUE

54

54

lu

HrepaTopsl u
TE€HEPATOPBI

3yq

29

JlexopaTopsl

lu

4q

54

bubnnorexu TSt
paboThI C JAHHBIMU

4q

IloaroroBka K
HWTOTOBOMY IIPOEKTY

29

6u

3q

lua

Ommcannue WTOrOBOTO

IIPOEKTa

3yq

8u

54

HToroBelii sK3aMeH

CoxpaitnieHHbIe 0003HAYCHMUS:

Y —gacsl
M- MUHYT




5. Padoune nporpaMmsl
Tema 1. BBognoe 3ansiTHe (OHOOPIAMHT)

[TpuBercTBHE 1 3HaKOMCTBO. CTPYKTypa mporpaMMbl U akTUBHOCTH. Pacnucanue odmaifn-
aKTUBHOCTEH: KaK ITOCEIaTh U 3aUChIBaThcA. KTO Takoi KypaTop 1 Kak ¢ HUM B3aMMOZENCTBOBATH?
Pexomennarmu no o0yueHno. OTBETHI Ha BOTIPOCH.

Tema 2. OcnoBbl Python

OcHoBHI s13bIKa iporpamMupoBanusi Python. @ynkuus print. I[lepemennsie. dynkmus input.
Crpoxku.

IIpakTHueckas 4acTh:

3ananue: Hammcars mpocTyro mporpammy, KOTopas 3allpallliBacT y IOJIb30BATENS UMS U
BO3PACT, a 3aTEM BBIBOJUT COOOILIEHHE C 3TUMHU JTAaHHBIMH.

Tema 3. OnepaTopsl U BbIpasKeHUs!

Llenpie umncna. Apudmeruueckue omnepatopsl Python. Bpox umcna. CokpaieHHble
OIIEPaTOPBL.

IIpakTrueckas 4acTh:

3aganue 1: Co3nate mporpammy, KOTopasi MOJIY4YaeT Ha BXOJ YETBIPEX3HAYHOE YHCIO, a
BBIBOJMT Ha 9KpaH Kaxayro HUdpy OTAEIHHO (Bce MHU(PBI B OJHY CTPOUKY WIIH KOXIYI0 HUPY ¢
HOBOM cTpoku). Ilpu 3TOM caMO 4YMCIO HE JOHKHO MEHSTHCS, TO €CTh HEJb3sl HCIIOJIb30BaTh
nepenpucBauBanre. Ho MoxHO paboTaTh ¢ JII00OBIM KOJIMYECTBOM MEPEMEHHBIX.

3aganue 2: HanmucaTth mporpaMMy, KOTOpasi MEHSIET 3HAUEHUS JIByX IEPEMEHHBIX MECTaMHU.
Hcnonb30BaTh TPEThIO IEPEMEHHYIO M «CHHTAKCUYECKHNA caxap» (KOHCTPYKIMS a, b = b, a) Henb3sl.
B nepemennble OyAyT BBOAUTHCS TOJIBKO YHCIA.

Tema 4. YcaoBHblii onperop if, BeTB/IeHus1

Ycnosuslit oneparop. [lonHas popma ycioBHoro oneparopa. Bioxennsie ycnosust. Lienouku
YCIIOBHH.

IIpakTHueckas 4acTh:

3aganme 1: HamucaTh Mporpammy, KOTOpasi BBIBOAMT Ha 3KpaH MaKCHUMalbHOE M3 TPEX
BBEJICHHBIX I0Jb30BaTeIeM uuced (Bce uucia pasHele). Vcrnosnb3yldTe IONOJHUTENbHBIE
[IEPEMEHHBIE, €CITU HYXKHO.

3ananme 2: [ToutoBoe otnenenue otkpsiBaetTcs B 08:00 u 3akpoiBaercs B 22:00. C 14:00 no
15:00 Bce corpyaauku yxoasaT Ha 06en, a B 10:00 u 18:00 mpre3karoT MalIuHbI C MOCBIIIKAMU, H BCE
COTPYJIHUKU B TE€UYCHHE ABYX YaCOB 3aHSATHI UX pasrpy3koil. Bo Bpems obena u pa3rpy3ku MalluH
MMOCBUTKM HUKTO HE BhIIA&T. HamucaTs mporpammy, KOTopas OJy4daeT Ha BXOJ BpeMs B Hacax —
gucio ot 0 10 23 — ¥ MUIIeT, MOXKHO JIK B 3TOT Yac MOMYYUTh MOCHUIKY. McOab30BaTh TONBLKO OMH
ycIoBHBIH oneparop if-else, 6e3 elif u mpounx.

Tema 5. lHuka while

Omneparop while. [IpepeiBanue nukia, break. Jlormueckuii THN JaHHBIX. BECKOHEUHBIA ITUKIT.
Omneparop continue.

IIpakTHueckas 4acTh:



3amanue: BKIaA B OaHke cocraBimsier X pybneit. Exerogno oH yBenmuuuBaercs Ha P
MPOLIEHTOB, MOCJIE Yero ApoOHas 4acTh Komeek orOpackiBaeTcs. OmpeaenuTs, 4Yepe3 CKOIbKO JIEeT
BKJIJ] COCTaBUT HE MeHee Y pyOeit.

Tema 6. Huka for
[Tuxn for. @ynkuus range. MitepupoBanue 1mo cTpoke.
IIpakTHueckas 4acTh:

3aganue 1: pazpaborarh mporpamMmy, KOTOpasi IMOMOXKET OMPEACNINTh, SBISETCS JH
MEepEIaHHbI TEKCT, BBEAEHHBIN I10JIb30BATEIEM, TATMHIAPOMOM.

3aganme 2: X MaJgbuuKOB U Y JI€BOUEK IMOILIM B KUHOTEATP M KyNHUJIM OUJIETHI Ha UAYyIINE
MOAPA MECTa B OTHOM psiy. Hanummre nporpaMmy, KOTOpast BBIAACT, KAK HY’KHO CECTh MAJIbUNKaM
U JICBOYKAM, YTOOBI PSIIOM C KaXKIBIM MAJTBUYUKOM CHJIENa XOTS ObI O/IHA IEBOYKA, a PAIAOM C KaXKI0U
JeBOYKONW — XOTs Obl 0IMH MabyMK. Ha BXOJ moJaroTcs /Ba 4nciia: KOJMYECTBO MaJIbUUKOB X U
KOJIMYEeCTBO JieBOoYeK Y. B oTBeTe BhIBeAMTE KaKylo-HHOYIb CTPOKY, B KOTOpOil Oyaer poBHO X
cUMBOJIOB B, o0o3Hauaromux MaipyukoB, M Y CUMBOJOB G, 0003Ha4ammuUX JIEBOYEK,
YIOBJIETBOPSIOLIYIO YCIOBHIO 3a1auu. [IpoOensl Mexay cHUMBOJaMH BBIBOAUTH HE HYKHO. Eciu
paccaguTh MaJIbYUKOB U JEBOYEK COIIACHO YCIIOBUIO 3a/1a4d HEBO3MOKHO, BBIBEIUTE CTPOKY «Her
peLeHus.

Tema 7. Bi1o:keHHbIE ITUKJIBI
Brnoxennsie nukiel. Pabora ¢ 1BymMs cuetunkamu. biok else s mukna.
IIpakTHueckas 4acTh:

3ajaHue: HanMcaTh IPOrpaMMy, KOTOpasi CYMTAET KOJIMYECTBO IMPOCTHIX YMCEN B 3alaHHOM
IIOCJIEI0BATEILHOCTH U BBIBOJUT OTBET HA DKPaH.

Tema 8. Uncaa ¢ miiaBaomeid TOYKon

Yucna ¢ mnaBatomeit Toukoid. Bon BemectBennoro uucna. @ynkuus float. @ynkmus round.
Monayns math. OcobeHHocTH pabOTHl C BEIIECTBEHHBIMH YHCIAaMH. AJITOPHUTMBI C 33JaHHOU
TOYHOCTBIO.

IIpakTrueckas 4acTh:

3aganme 1: HanumMTe NporpamMmy, NPUHUMAIONIYIO HAa BXOA pa3Mep (aiina oOHOBIEHUS B
MerabaiTax ¥ CKOpPOCTb MHTEPHET-COEAMHEHHsI B MerabaiTax B CeKyHIy. JIs Kaxmoil cexyH[bl
nporpamMma JI0JKHA pacCUMTBIBATh M BHIBOJUTH HA AKPAH MPOIEHT CKayaHHOro 00bEMa 710 TeX mop,
[I0Ka CKaYMBaHHUE HE 3aBEpIUUTCs. B KOHIE MporpaMMa J0JKHA [T0Ka3aTh, CKOJIBKO CEKYHJI 3aHSIIO
ckaunBaHue oOHoBNeHUs. ObecnevbTe KOHTPOJIb BBOIA.

3aganme 2: HaMUIIMTE NPOrpaMMy, IPUHUMAIOIIYIO HAa BXOA pa3Mep (aiina oOHOBIEHUS B
MerabaiiTax ¥ CKOpPOCTb MHTEPHET-COEAMHEHHsI B MerabaiTax B CeKyHIy. JIs Kaxmoil cexyH[bl
nporpaMma J0JbKHA pacCUUTBIBATh M BHIBOJUTH HA DKPAH MPOIEHT CKayaHHOro 00bEMa 710 TeX mop,
[I0KAa CKaYMBAaHME HE 3aBEpIUMUTCs. B KOHIE MporpaMMa J0JKHA [T0Ka3aTh, CKOJIBKO CEKYHJI 3aHSIIO
ckaunBaHue oOHoBNeHUs. OOecnevbTe KOHTPOJIb BBOIA.

Tema 9. ®DyHkuuu

@yuknuu ¥ UX BbI30B. DyHKIMM ¢ OJHMM mapameTpoM. DYHKIUU C HECKOJBKUMU
napameTpamu. BioxeHnHslit Bb13oB pyHkimii. OnepaTop return.



IIpakTHueckas 4acTh:
3ananme 1: HanucaTh PYHKUIUIO, BEIYUCISIONTYIO HAUOOIBIINNA OOLIHIA IEIUTEINb IBYX YHCEIL.

3aganue 2: M3BeCTHO, YTO aMIUINTY/1a KA4aroIErocss MasiTHUKA C KaKJIbIM pa30M 3aTyXaeT
Ha 8,4% OT aMIIMTYy bl peAbAyIero konebanus. Ecnu kauHyTh MasgTHHK, TO, CTPOTO TOBOPS, OH
HE OCTaHOBUTCS HUKOT/A, IPOCTO aMIUIUTY1a OyIeT MOCTOSIHHO YMEHBIIATHCS JI0 TeX MOP, TOKa MBI
HE COYTEM TAKOM MAasATHUK OCTaHOBUBILNMMCS. Hanuimre nporpaMmy, ONpeAeIstoniyo, CKOJIbKO pa3
Ka4HETCS MAasITHUK, [IPEXKJIE YEM OH, I10 HALIEMy MHEHHUIO, OCTAHOBUTCS.

[Iporpamma mojy4aeT Ha BXOJ HA4yaJbHYIO aMIUIMTYQy Koie0aHHWs B CaHTUMETpax M
KOHEUHYI0 aMIUIMTYy KojeOaHHi, KOTOpas CYHMTaeTcsi OCTaHOBKOM MasTHHKa. OOecredbre
KOHTpPOJIb BBOJA.

Tema 10. Cuctema KOHTPOJISI BepcHii git

Git. OcHOBHBIE KOMaH/IbI git. Y TasieHHbIE U JIOKaJIbHbIE perno3utopun. Co3aaHne J0KaaIbHOTO
U yJIaJIEHHOT O peno3uTopues. [loaxatouenue K y1aieHHOMY pero3uToprio. BHeceHne N3MEHEHUN U
ornpaBka. OGHOBJIEHHE JOKAJIBHOTO perno3utopus. Pespemenre koH(aukToB. PaboTa ¢ BeTkamu.
Cnusnue Betok. I[IpocMoTp wu3MeHeHui. YjaneHuWe HE3aKOMHUYEHHBIX H3MeHeHui. OTMmeHa
3aKOMHMYEHHBIX U3MeHEHU. OTMEHa CIMSHUM.

IIpakTHueckas 4acTb

3aganue:

p—

. SI3b1k porpammMupoBanus Python: onucanue u gpunocodus.
. Mcxonuslit kox Ha si3pike Python: koaupoBka, Gpu3nueckue u JOrHYECKUe CTPOKH, OJI0KH

N

Kozaa

. Beipaxxenus B si3pike Python.

. UneHTuduKaTopsl, MpoCTPAHCTBA UMEH U 00JIACTH BUJUMOCTH

. YrpaBisionye KOHCTPYKIMH: OTIepaTophl BEIOOpA M LUKJIA.

. O6paboTKa HCKITFOUYECHUH

. @ynkuuu B a3b1ke Python. JIsimOa-BeipaxkeHusl.

. BcTpoeHHBbIE TUIIBL: LIEJIOYUCIIEHHBIN, BEILIECTBEHHBIN, KOMILJIEKCHBIH, JIOTUYECKUI
. [locnenoBarensHOCTH. KOpTExkH.

10. ITocnenoBarenbHocTH. Crivicku. Cpesbl.

Tema 11. Cniucku M MeTOABI PA00THI ¢ HUMHU

O 00N L b~ W

Crmcku. Mannmanuzanus cuuckoB. MHAEKCH U paboTa ¢ 3IeMEHTaMu CIHCKOB. bazoBbie
BO3MOKHOCTH IIpH paboTte co cnuckamu. MeTtossl insert, remove, index. Meroas! count u extend.
BrosxeHHBIE CIIHMCKH.

IIpakTHueckas 4acTh:

3ananme 1: KoHrtelinephl Ha ckiiajie JIeXKatT B psifl B MOPsAKEe HEBO3pacTaHUs (MEHbIIE MO0
paBHO) Macchl B Kujorpammax. Ha cknag npuBesnu emé oauH KOHTEHHEp, KOTOPBIM TOXEe HYKHO
IIOJIOKUTh Ha olpenenéHHoe Mecro. Hanummre mnporpaMMmy, KOTOpas IIONIy4aeT Ha BXOJ
HEBO3paCTAIOIIYI0 IIOCIEA0BAaTENbHOCTh HATypalbHBIX uYuced. OHM O3HA4al0T Maccy KayKIoro
KOHTelHepa B paay. Ilocie storo BBoauTesa uncio X — Macca HOBOro KoHrenHepa. IIporpamma
BBIBOJIMT HOMEp, IO KOTOPBIM OYZET JieKaTh HOBBIM KOHTelHep. Eciu B psiiy ecTb KOHTEHHEPHI ¢
MacCoOH, KaK Y HOBOT'O, TO €r0 HyKHO II0JIOKUTH ITOCJIE HUX.

33}13HI/Ie 2: OCJICO0BATCIIBHOCTD YHCEII HA3bIBACTCA CHMMGTpH‘-IHOﬁ, €CJIM1 OHa OJUHAKOBO
YUTACTCA KaK CJICBA HAIIpaBO, TaK U CIIpaBa HAJICBO. HaanMep, clIeayromue nocjacaoBaTCiIbHOCTU
SABJIIFIOTCA CUMMCTPUYHBIMU
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ITonb3oBaTens BBOAUT IOCIEAOBATENBHOCTE U3 N uncen. Hanummure nporpammy, KoTopas
OTIpeieNIAeT, KaKoe MHUHHMMaJIbHOE KOJIMYECTBO M KaKUX YHCEN HYXHO J00aBHTh B KOHEI 3TOU
MI0CTIeI0BATEIbHOCTH, YTOOBI OHA CTajla CHMMETPHUYHOM.

Tema 12. List comprehensions
List comprehensions. Ycnosus B list comprehensions. Cpe3bl CIUCKOB U CTPOK.
IIpakTHueckas 4acTh:

3amanue: FOnwmii Lle3app ucnonb3oBan cBoil crnoco0 mudpoBanus Tekcta. Kaxnas Oyksa
3aMEHsUIaCh Ha CIEIYIONyIo 1o andauty yepes K mozunuii o xpyry. Eciu B34Th pycckuit andasur
u K, paBHOe 3, TO B cJI0Be, KOTOpOE MBI XOTHM 3amunpoBaTh, OykBa A ctaner OykBoii I', b craner
I u tak nanee. [lonmb3oBarens BBOAWUT COOOIIEHWE M 3HAUYCHHWE CABUTa. Hamummre mporpammy,
KOTOpast U3MEHUT (hpa3y npu oMoy mudpa Lesaps.

Tema 13. bazoBble KOJUIEKIMHU: CTPOKH, CJIOBAPH, MHOKECTBA, KOPTEKH

®opmatupoBanue cTpok: f-strings, format. Mertonsl split u join. Mertoasl startswith,
endswith, upper, lower. CnioBapu. Metozsl croBapeil. Bnoxennsie cioBapu. MuoxxectBa. OyHKIMs
set. ['enepauus cnosapeil. Koprexu. @ynkuus enumerate. [lepebop kiaroueit 1 3Ha4eHUH B ClI0Bape.
CocraBubie katoun. OyHKIM Zip.

IIpakTHueckas 4acTs:

3aganue 1: Ilonb3oBaTens BBOAUT cTpoKy. Hamummre nporpammy, KOoTopas ONpENEsseT,
JeWCTBUTENBHO JIM 3aJJaHHasi CTpoka — mpaBwibHbIN [P-anpec. OGecnieubTe KOHTPOJIL BBOJA, /1€
npeaycMaTpuBaeTcs godasieHue nenbix ynces ot 0 10 255 u Touek Mexly HUMH.

3ananme 2: Ha Bxoz B nporpammy nonaércs N 3aka3oB. Kaxslii 3aka3 npeacrasisieT coOoi
cTpoky Buja «IlokynaTenb — Ha3BaHUE NULILBI — KOJWYECTBO 3aKa3aHHBIX NULI. Peanusyiite kox,
KOTOPBII BBIBOAUT CITUCOK ITOKYTIaTENIeH U UX 3aKa30B O aj(aBUTy. Y YUTHIBAITE, YTO OJTUH YETIOBEK
MOJKET 3aKa3aTh OJHY U Ty € MHILIY HECKOJBKO pa3.

3aganue 3:

JlaHbl TpU criucka.

array 1=1[1,5, 10, 20, 40, 80, 100]

array 2 =16, 7, 20, 80, 100]

array 3 =3, 4, 15, 20, 30, 70, 80, 120]

Hy’XHO BBINOJIHUTG ABE 3a7a4u:

1. HaliTH 37IEMEHTBI, KOTOPBIE ECTh B Ka)KJIOM CIIUCKE;

2. HaWTHU 3JIEMEHTHI U3 NIEPBOTO CIHCKA, KOTOPBIX HET BO BTOPOM M TPETHEM CITUCKAX.
Kaxnyro 3a1a4y Hy»KHO BBIIIOJHHUTD ABYMS CIIOCOOaMM:

1. 6e3 HCOJIB30BAHUS MHOXKECTB;



2. ACHOJIL30BAHHEM MHOKECTB.

3aganue 4: Jlanbl cTpoka U KopTex M3 uucen. Hanumwure nporpammy, KoTopas co3daéT
TeHEepaTop M3 Iap KOPTEKEH «CHMBOJ — YHUCIIO». 3aT€M BBIBEUTE HA DKpaH caM I'€HepaTop U
KOPTEXHU.

Tema 14. Pexypcust

Pexypcus. Ilepenaya u3aMeHsIeMbIX U HEU3MEHSEMBIX JAHHBIX B (QyHKUUIO. VIMEHOBaHHBIE
apryMEHTHl U 3HAYEHUS 110 YMOJYaHuIo. *args, *kwargs.

IIpakTHueckas 4acTb
3ananme 1: Peanuzyiite anroputm ObICTpOii COPTHPOBKH (€€ HAa3bIBAIOT COPTUPOBKOI Xoapa)

3aganme 2: Hamummure cBoro (pyHKIMIO Sum, KOTOopas JOJDKHA OBITH Oojiee TMOKOM, uem
cranfaptHas. OHa JOJDKHA YMETh CKJIa/IbIBaTh YHCHA: U3 CIHMCKA CITUCKOB, HAOOpa mapameTpoB.

Tema 15. Padora ¢ paiinamu

Monyns os. ['enepauus nmyreit. Meron listdir. bazoBsie oneparuu ¢ daitnamu: open, close,
read. Metoz write. Pexxumsl 3anucu. [lepemenienne kypcopa B (aiine.

HpaKTI/IquKOC 3aJaHuc:

3aganme 1: Ecth ¢aiin text.txt, KOTOpBINA conepKUT TekcT. Hanummre nporpammy, KoTopas
BBINOJIHSCT YaCTOTHBIA aHAIM3, OMPEeIisis OO KaKI0H OYKBBI aHTIIMICKOTO ajdaBuTa B 00IIEM
KOJINYECTBE aHIIMUCKUX OyKB B TEKCTE, M BBIBOAUT pe3ysbTaT B (aiin analysis.txt. CUMBOJIBI, HE
ABISIOIIMECs OyKBaMHM aHTIHUICKOro andaBuTa, YYUTHIBATH HE HYXHO. B @aiin analysis.txt
BBIBOJUTCS JOJIST KaX10M OyKBBI, BCTpEUAOIIEHCS B TEKCTE, C TPEMsl 3HaKaMU B JPOOHOI YacTH.
ByKBbI 1OMKHBI OBITH OTCOPTHUPOBAHBI MO YOBIBAHUIO MX JOJIM. ByKBBI C paBHOW 10JIeil JOIKHBI
CJIEZIOBATh B aJ(paBUTHOM IMOPSIKE.

3aganue 2: Hanumure nporpammy, KOTopas MoJydaeT Ha BXOJ IyTh JO KaTajiora (B TOM
YHcIe 3TO MOXET OBITh NIPOCTO KOPEHb [IUCKA) M BBIBOAUT O0INee KOJIUYECTBO (ailjioB U
nojkaTtanoros B HEM. Takoke BRIBEIUTE HA 9KpaH pa3Mep KaTajora B kuiobaiirax (1 kunobait = 1024
0aiir).

Tema 16. Uckiarovyenus u padora ¢ ommdkamu

OO6paboTka wuCKIIOYEHUH: omeparopsl try except. Omnepatopsl else, finally. BrizoB
UCKJIIOUEHHH : oneparop raise. KoHTeKcTHBIN MeHepkep: onepaTop with.

[IpakTuueckoe 3a1anue
3ananue 1:

VY Bac ecTh (aiisl ¢ IPOTOKOJIOM PETUCTPALIMU MOIh30BaTeNeH Ha caiite — registrations.txt.
Kaxxiast cTpoka coepKuT uMsi, UMEH U Bo3pacTt, pas3zaeiéHuble npodenamu. Hanpumep: Bacunmii
test@test.ru 27.

Hanwummre nporpamMmy, KOTopast IpoBepsieT AaHHbIE U3 (aiiia g KaX a0 CTpOKu:

— [IpucyTcTBYIOT BCE TPH MOJIA.

— [Tone «ms1» coaepKUT TOIBKO OYKBBHI.

— [Tone «Mmeitm» conepkuT (@ U TOUKY.

— ITone «Bo3pact» npeacrasnset uncio ot 10 go 99.



B pesynbrate npoBepku chopmupyiite qBa daiina:

— registrations_good.log 1ysi mpaBMIIBHBIX JaHHBIX; 3aITUCHIBATh CTPOKU KaK €CTh;

— registrations_bad.log — 11 oMOOYHBIX; 3aMMCHIBATH CTPOKY U BHJI OLIHOKH.

JUis BanupanmMM CTPOKM JAaHHBIX HamUIIATE (YHKLIHIO, KOTOpas MOXKET BBIIaBaTh
UCKITIOUECHMUS:

— HE npucytctBytoT Bce Tpu noist: IndexError.

— [Tone «ms» conepxut HE Tonbko 6ykss: NameError.

— [Tone «1wmeiin» HE conepxut @ u Touky: SyntaxError.

— ITone «Bo3zpact» HE mpencrasnset yucno ot 10 1o 99: ValueError.

3aganue 2: PeanuzyiiTe nporpaMMy — 4at, B KOTOPOM MOTYT y4acTBOBAaTh Cpa3y HECKOJIBKO
YeJI0BEeK, TO €CTh MporpamMMmy, KOTOpas MOXeT padoTaTh OJHOBPEMEHHO JMJISi HECKOJIBKUX
nojsb3oBarenei. [Ipu 3amycke 3ampammBaercs UMs mojs3oBatess. [locie 3Toro oH BEIOUpaeT 0THO
U3 ICHCTBHIA: TOCMOTPETh TEKYIIUH TEKCT YaTa, OTIPABUTh COOOIIECHHE (3aT€M BBOJUT COOOIICHNUE).
JlelicTBUS 3ampaiinBaloTcsi 0ECKOHEYHO.

Tema 17. O0beKTHOE-OPHEHTHPOBAHHOE IPOrPAMMHPOBaHHUe

Knaccel. Metozp! knacca, apryment self. Konctpykrop  init . [lonkimoueHue KiaccoB U3
Moyneit. UHkancymsiuus u cKpbITHE JaHHbIX. ['eTtepsl u cerreprl. HacnenoBanue. [Tomumopdusm.
JIokymeHTanus: OINHUCAaHUE METONOB M KJIacCOB. MHOXKECTBEHHOE HAcCJIEIOBAaHUE: IPUMECU U
abcTpakTHbIE KiIacchl. Kiace kak KOHTEKCT MEHEDKEp

IIpakTrueckas 4acTh:

3aganue 1: Coszpaiite kimacc Matrix st paOoThl ¢ MaTpuIlamMu. Peamu3ydTe METOJBI:
CJIOKEHUS, BBIYUTAHUS, YMHOXKEHHUS, TPAHCIIOHUPOBAHUS MaTPHULIbI.

3aganue 2: Co3naiite nporpammy, KOTopas peanusyer urpy «KpecTuku-HOIuKm.

3aganme 3: Crek — 5T0 aOCTPAKTHBIM THN JaHHBIX, MPEICTABISIOUINA COOOW CIHMCOK
3JIEMEHTOB, OpraHn30BaHHbIX N0 npuHuUy LIFO (anrm. last in — first out, «mmocneanum npumen —
NEPBHIM BBIIIET»). Hamummre Kinacc, KOTOPBIA peanu3yeT CTeK U ero BO3MOXKHOCTHU (JI0CTaTOYHO
Oyznet noOaBieHus U ynaneHus ieMenTa). [locne atoro HanumuTe ené oauH Kiacc — «MeHexep
3amau». B MeHemkepe 3a1a4 MOYKHO BBITIOJTHUTH KOMaHJly «HOBas 3a/1a4a», B KOTOPYIO nepenaéres
cama 3amada (str) u e€ mnpuoputer (int). Cam MeHemxkep paboTaeT Ha OCHOBE CTeKa (He
HacnenoBanue). [Ipu BeIBosIe MeHeKepa B KOHCOJIb BCE 3aaYM JOJDKHBI OBITH OTCOPTUPOBAHBI IO
CJICAYIOLIEMY MPHOPUTETY: YEM MEHBIIE YUCIIO, TEM BBIIIIE 33/1a4a.

3ananme 4: Co3naiite: xnacc Shape, KoTopblii OyzeT 0a30BBIM KJIacCOM Ui BceX (puryp u
OyZeT XpaHUTh ITyCTOM METO]I area, KOTOPBINA HACTEIHUKH JIOJIKHBI IEPEONPEACTUTD;

— knacc Circle;
— knacc Rectangle;
— knacc Triangle.

Knaccor Circle, Rectangle u Triangle nacneayiot ot kinacca Shape u peanusyroT METOA A
BBIUMCJICHUS TJIOUIA U (PUTYPHI.

Tema 18. Onucanue HTOroBOro NPOEKTa



Yro Takoe nToroblii mpoekt? Korna MoxHO HayaTh paboTy HaJ UTOTOBBIM NMPOEKTOM?
Kakue BapuaHTbl HTOTOBOTO NIPOEKTA CYIIECTBYIOT?

1. HTorosslii mpoeKkT no OM3Hec-3a/1a4e 0T PeaIbHOI0 3aKa34YNKa

OTO0 MpeIoKeHHbIE POSKTHI OT PealbHbIX 3aKa3uyuKOB. KpynHble KOMIAaHUU TpeAiaraioT
peanbHbIe 3a/1a41, KOTOpPBIE IIOTOM MOT'YT UCIIOJIb30BaTh B padote. B punane — npesenranus nepen
Komuccueil: kyparopamu Skillbox, paspaborumkamu wim 3akazunkamu oniaiiH (Skype, Google
Meet).

2. CoOcTBEeHHBIN NPOEKT

Bl MokeTe paboTaTh HajJ COOCTBEHHBIM MPOEKTOM, €CIM OH MOAXOIUT MOJ KPUTEPUHU
UTOTOBOTO MpoekTa. Kpurepuu onucansl HIKE.

Kakoii mpoekT oT 3aka3unka MOKHO BbIOpaTh? Kakoii coOCTBEHHBII POEKT MOXKHO BBIOPATH?

Bb1 MoskeTe B35Th COOCTBEHHBIH MPOEKT. UTO HY)KHO y4eCTh:

1. OTO0 MOXET OBbITh Ball COOCTBEHHBIH OW3HEC, HO HE KOMMEPUYECKHH 3aKa3 Ha
¢dpunance. Moxere BbIOpaTh MPOEKT Ui OJIaroTBOPUTENILHONW OpraHM3alliu, Hampumep, B cdepe
OXpaHbl OKpYXkaroIei cpeapl. Takke 3T0 MOXKET ObITh BBIYMaHHBIN IPOSKT WIIM MPOEKT JUIS APY3en
Y 3HAKOMBIX.

2. Bbl  1omKHBI TOMY4YMTh OM3HEC-337ady OT 3aKa3yhMKa WM COCTaBUTHh €€
CaMOCTOSITENILHO, TJIaBHOE, YTOOBI OHa OblIa HampasieHa Ha paboty ¢ API croponHero caiira.

3. PazpaGorate i1 cebst TEXHHMUECKOE 3aJaHue C MOAPOOHBIM ONMUCAHUEM
(bYHKIMOHATBHBIX, TEXHUUECKUX TpeOOBaHUH 1 HHTEpdeiica OoTa.

4. CdhopmupoBaHHOe TexHHYECKoe 3ajanue opopmure B Qaiine Word u cornacyiire ¢
KypaTOpOM.

5. [Tocne cornacoBaHus Bl MOKETE MPHUCTYMATh K paboTe.

KaxoBblI 3Tamnsl U CpoOKH MOATOTOBKH UTOTOBOTO MPOEKTa?
OcHoBHBIE 3TanIbl PA0OTHI

1. Ananu3 OuW3HeC 3aJjaud KJIMEHTA, aHajH3 CYIIECTBYIOLIMX PpEIIeHUH, pa3padoTka
TEXHUYECKOTO 3a/1aHUsl.

2. [ToaroToBka OKpy>KeHUS JUIsl pa3pabOTKH, BHIOOP HEOOXOAUMBIX TEXHOJIOTHH.

3. [TosTanHas peanu3anysi NPOEKTa, C MOCTOSHHBIM TECTUPOBAHHEM U YIIyYLICHUEM
KoJa.

4. IToaroroBka K mpe3eHTalUN.

OO01mue peKOMEeH AU

1. ITocrapaiiTech 4ETKO OMpeaeuTh eb poekTa. HezaBucumo ot Toro, paboTaere u
BbI C pEaJbHBIM 3aKa3YMKOM WJIM pa3zpabaThiBaeTe COOCTBEHHBIH MPOEKT, BAYKHO SICHO NMOHUMATh,
KaKyIo Mpo0JyieMy BBI pemaere u Uit koro. Llenb npoekra qomkHa ObITh cOpMYIHpPOBaHA YETKO U
KOHKPETHO.

2. Pa3pabatpiBaiiTe TeXHUYECKOE 3aJ]aHIE C MAKCUMAIBHOHN JIeTanu3anuei. BxirounTe
BCE KIIIOYEBHIC AaCMEKThl MPOEKTa, Takue Kak (PYHKUMOHAIbHbIE TpPEOOBaHMS, TEXHUYECKHE
cneunpukanum, onucanue uaTepdeiicos. Yem noapoduee T3, TeM jerde OyaeT peain3oBaTh MPOEKT.

3. BriOupaiiTe TEXHOJOrMH, KOTOpbIE COOTBETCTBYIOT 3aaadaMm. Ilpu BbiOOpe
MHCTPYMEHTOB M OMOJINOTEK, OPUEHTHPYHTECHh Ha crieliM UKy rpoekTa. Y 0euTech, YTo BEIOpaHHbIE
TEXHOJIOTUH TOAJIEPKUBAIOT TpeOyeMblil (PYHKIIMOHAN U MOTYT OBITh JIETKO HHTETPHUPOBAHBI MEXKTY
CO0Oi.

4. [Tnanupyiire padory mosTamHo. Pa3beiite mpoeKT Ha HEOONBIINE ITAMBI, C YETKUMU
CpOKaMHM M 3aJauaMd Ha KaXJOM OJTare. OJTO TMOMOXKET OTCIIEKHUBATh IMPOrPEcCC M BHOCHTH
KOPPEKTHBBI HA PAHHUX CTa/IUAX.

3. Crapaiitech nenatb paboTy com3MepumMo CBOMM cwiiaM. He HyKHO meperpyxarb
MIPOEKT JIOTIOJIHUTENFHBIM (DYHKIIMOHAJIOM, OCOOEHHO €CITU OH CJIO’KEH B pealln3alliil U caM TOTO He



Tpebyer. Pacimmpsiercs mpoeKT o HeoOXOJMMOCTH U CTapaTeCh HAXOAUTH O0JIee MPOCTHI CIIOCOOBI
JOCTIIKEHHSI TOCTABJICHHBIX 33/1a4, HAIIPUMEp, HCIIOJIb3YITE TOTOBBIC PELICHHUS.

6.

ITocTostHHO TecTUpyHTE

U yilydumaire koxa. PerymsapHoe TectupoBaHHE U

pedakTOpuHT KOAa TOMOTYT M30ekaTh HAKOIUICHUS OIMMOOK W obOecredyaT BBICOKOE KaueCTBO
KOHEYHOTO MPOAYKTA.
ByapTe TOTOBBI K wW3MeHeHHsSM U jgopaboTkam. [Ipoekr MoxeT mnoTrpeboBaTh
W3MEHECHUW WM J100aBlIeHUs HOBBIX (YHKIMU B mporecce pa3padoTku. OcTaBisiTe MECTO IS
MaHEBpa 1 OyIbTE TOTOBHI aIalITUPOBATHCS K HOBBIM TPEOOBAHUSIM.

7.

dran/ Pesyabrar
Cpok | Urto HeoOxonumMo caenaTb Kputepun onenkn
3agaua padoThI
Anamuz |Tpu Nzyuute TpeboBanus, 4roobpChopmupoBannoe |[lonumanue Ou3Hec-3a/1a4H,
OusHec- |mHA MOHATh C YEM NPEICTOUT|IPEACTABICHUE 0|COTrIacoBaHUE C 3aKa34MKOM, HAJINYHE
3aa4U paboTaTh 3a/layax W Lelsax|hccienoBaTebckod  uvacth B T3.
IIPOEKTA. OnucaHHbIN byHKIHOHAT

Pazbeputech, uero He XxBaTaeT YZIOBJIETBOPSIET MOCTABJIEHHON 3ajade

B TpeOoBanusax. Ecnu HyxHO, KpaTkoe omnucaHue|u IOMONHSET ee.

3alpOCUTE y 3aKazyhKa HIU|TpeOyeMoro

Kyparopa HEIOCTaIOUIYIO | yHKIIMOHATIA.

MHPOPMALIHIO.

[Ipoananusupyiire

CYLLIECTBYIOIIME  PEILCHMUS.

BrisiBUTE NTydllIne IPaKTHKY.
Pazpabot|Tpu Odopmure T3 c¢ ommcanuem| Ilogrorosnennoe  |[lomHOTa  TEXHUYECKOTO  3aJaHMUA.
Ka THS (GYHKIMOHATBHBIX U |TEXHUYECKOE CootBercTBHE TpeOOBaHUAM u
TEXHUYE TEXHUYECKUX TpeOOBaHUU.  [3amaHue HENPOTUBOPEUUBOCTb.
CKOI'O
3a7aHus Cornacyiite MOJy4YHBIIUICS

BapHaHT C KypaTopoM.
IToaroro |/IBa Hactpoiite okpysxenue aisi|l'otoBoe okpyxkenue|PaboTocnocoOHOCTR OKpYyKEHU,
BKa THS pa3paboTku 1S pa3paboTKH BO3MOXXHOCTb ~ 3aIlycka  IIPOEKTa,
OKpY’KEH YctaHoBuTe  HEOOXOIUMBIC YCTaHOBKAa HEOOXOIUMBIX OMOJIMOTEK.
ui A OUOJIMOTEKH U HHCTPYMEHTHI. QaiioBasi CTPYKTypa OpraHM30BaHa
pazpabot Opranuzyiite (aiinoByio MOHATHO W dpdexTuBHA IS
KU1 CTPYKTYpY IPOEKTa. nanpHeue paboThl.
Ilosrann [[IBe-  |Peanusyiite ocHoBHble|Pabounii  mpotoTun|CooTBeTCTBHE peanu3anuu T3,
ast TpH Moynu 0ota 060Ta C OCHOBHBIM|CTAaOMIBHOCTH pPAOOTHI, NpaBUIIbHAS
peanu3ai|Heaenu |Muarerpupyiire padoty ¢ APl |dyHkumnonamom unterpanus ¢ API, pabora ¢ ucropueit
ust Peanusyiite HUCTOPUIO 3aIpOCOB.
IIPOEKTa 3a1pocoB
Tectupo |Tpu- |IIpoBenure tectupoBanue|PuHanbHass Bepcus|MHHUMYM OIIMOOK, OT3bIBUMBOCTD
BaHUE H|4eThIpe [0oTa. IIPOEKTa c|unTepeiica, YICTOTA "
YJIy4IIEH | AHS HcnpasbTe HalICHHbIE | UCIIPaBICHHBIMU CTPYKTYpPUPOBAHHOCTb KOJIA.
ue Koja OLIHOKH. omrOKaMu U

OnTuMHU3UpyHTE KOA. ONTHMHU3HPOBAHHBIM

KOAOM.




ITogroro |Tpu-  |IloarorosBbre Merepuan mis|Texcr BoICTyIuleHUs. |UETKOCTSD, JIOTUYHOCTH u
BKa K|4eThIpe |[IPE3ECHTALUH. MH(POPMATUBHOCTH MPE3EHTALINH.
[pe3eHTa | 1HA ITogroroseTe tekcT|[Ipe3enranus
LU BBICTYIUICHHUSL.

Odopmute pe3eHTALNIO.
IIpesent |— IIpencrasienue BAILIETO CoOxironena TOHATHAasE — CTPYKTypa
anus [IPOCKTA HA J€CATb MUHYT U IIPE3ECHTALIUH. Yka3aHbl M
MPOEKTa oOpaTHass CBsI3b IO Balei M0JIb30BATENSA, ONUCAHUE OCHOBHOM

pabote

uaed, TIaBHBIE OJTamnbl paboOThl U
(buHaNBHBIN pe3ysbTaT.
IIponeMOHCTpUPOBAaH KOHEUHBIH BUJ
IIPOEKTA.

Bbl cHIOCOOHBI MpPE3eHTOBaTh CBOIO
UACK0 U apryMEHTHUPOBATH IPUHATHIE
(YHKIMOHATIBHBIE U ApPXUTEKTYypHBIC
pELIeHUs PEeLLEHUs.

Crnaiigsl  mpe3eHTanuu  0(OpPMIICHBI
aKKypaTHO " BU3YaJbHO
npuBiekarenbHo. Ha crnalipgax Her
JIMIIIHETO.

6. Ilepedyenns 1uTEPaTYpPBI, pEKOMEHAYEMBbIH 1JI1s1 H3yYeHHS

1.

2.

4.

5.

6.

7.

8.

Jlyty M. Python. Tom 1. OcHoBsl nporpammupoBanusi. - CI16.: Cumson-ILmtoc, 2019.
- 800 c.: un. - (Cepus «IIporpammupoBanue)
beiikep 3. Python Programming for Beginners: An Introduction to Python Language
and Programming with Hands-On Projects. - Mocksa: Okcmo, 2020. - 350 c.

Ceencon JI. CoBpemennsiii Python: npocrto o crnoxxnom. - CII6.: TTurep, 2020. - 224
c.: ui. - (Cepus «bubanoTexa nporpaMmMIcTay)
Martucon M. Python B mpumepax u 3amauyax: ydeOHoe mocoOue. - M.: BXB-
ITetepOypr, 2021. - 384 c.
Ban Poccym I'. Python: PykoBoAcTBO MO HCIOJIB30BAaHUIO SI3bIKa U OMOIMOTEK. -
CIIG.: ITurep, 2021. - 672 c.: ui.
Cwmurt JI. Python: MckyccTBo mporpamMupoBanus: Yueb. nocobue. - M.: U3n. nom
«Bumesamcey, 2019. - 432 c.: u.
3en oy Hayuurecs mporpammupoBats Ha Python: Yue6. mocobue. - CI16.: [Tutep,
2020. - 464 c.: un. - (Cepus «Knaccuka nporpaMMUpOBaHUs»)

7. MatepuajibHO-TeXHHYECKHE YCJOBHSI peajM3aluy JONOJHUTEIbHON 001epasBUBaoiei
NporpamMMel

VYcnoBust peanMzaliui  00ECTIEYMBAIOT: JIOCTMIKEHUE IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHUS
ITporpammsl B moJiHOM 00BEME; COOTBETCTBUE MMPUMEHAEMBIX (POPM, CPEACTB U METOJIOB OOYUEHHUSI.
MarepuanbHO —TE€XHHYECKHE YCJIOBUS pEalM3aluu JIOTOJHUTENbHOH 001eo0pa3oBaTebHON
IIPOrPaMMBbI:

VYuebnblil kabunet | 3Tak nomerexue 3:

KOMIIBIOTEPHI - 9 TYK (6 aiimak / 3 BUHI0YC);

cTOJBI - 11 WTYK;

CTynbs - 11 mTyK;

mKaQbl 7151 KHUT - 2 IITYKY;

TyMOBI TIOJT TEXHHKY - 2 IITYKH.



VYueOnblil kaOuHeT | 3Tak nomerieHue 2:
mkad - 1 mryka;

CTOJNBI - 15 mTyK;

KOMIBIOTEpHI - 15 mtyk ( 3 aiim / 12 BuHIOYC);
CTyJbs - 15 mTYK;

JIAMIIbl Y MOHUTOPOB - 15 mTyK;

9KpaH / TeneBu3op — 1 mTyKa;

JI0CKa JIJIs1 3aIMcel ¢ pyJloHOM — | mTyka.

VYuebnblii kitacc 1 3Tax nmomenienue &:
napThl - 12 mrTyK;

TENEeBU30p - 1 mTYyKa;

CTYJbsl — 24 ITYKH;

TymOa JUIsl TEXHUKH - 2 IITYKA
HOYTOYK IpenojaBates — 1 mryka.

VY4eOHblil Ki1acc 2 3Tax MoMeUIeHue S:
CTOJ — 2 HITYKH;

CTYJbsl — 4 IITYKH;

9KpaH — | mTykKa;

mKkad s XxpaHeHus — | mryka;
ny(puk — 2 mTyKu.

JlexTopuii 2 sTaxk momeleHue 4:
cTyabs — 50 mrTyK;

cTon — | mTyka;

poekTop — 1 mryka;

mkad — 1 mryka.

VY4eOHblii Ki1acc 2 3Tax moMenieHue 7:
TENEeBU30p — 1 IITYKa;

cTOJBI — 14 mTYK;

CTYJbsl — 25 IITYK;

KOMIIBIOTEpHI (aiiMak) — 7 MITYK;
HOYTOYK IpernojaBaTess — 1 mryk.

VY4eOHblil Ki1acc 2 3Tax MoMenieHue 2:

MUHHU NMAPTHI — 14 mTyK;

CTYJbsl — 32 ITYKH;

cTon — | mTyka;

mkag — 1 mryka;

TymOa JUIsl XpaHEHHUS MaTepUAIOB — 2 IITYKH.

8.Kanposoe o6ecnneuenne IlporpaMmmel

Peanuzanuro IIPOrpaMMbI o0ecreynBaoT KBaJTM(HUIIMPOBAHHBIE Ieaarory,
cooTBeTcTByIOImUE TpeboBanusMm [Ipukaza Munsnpascoupazsutus PD ot 26.08.2010 N 761a O6
yTBepKJIeHMH EnuHOoro KBanu(UKaMOHHOTO CIPAaBOYHHKA JOJDKHOCTEH PYKOBOIUTENEH,
CIECLMAINCTOB M ChyXamux, pa3gen «KanmupukanyoHHbIE XapaKTEePUCTHKH JOJKHOCTEH
pabOTHHUKOB 00pa3OBaHUS.

[Tenaror qOMOTHUTEIHLHOTO OOPA30BaAHMS:

Tpebosanus k xeanughuxkayuu. Bricuiee mpodeccroHambHOE 00pa3oBaHUE WM CpelHee



npodeccuoHanbHOe 00pa3oBaHHWE B OOJIACTH, COOTBETCTBYIOUICH NpO(UII0 KpYyXKKa, CEKLUH,
CTYAMH, KITyOHOT'O ¥ MHOT'O IETCKOT0 00bEJMHEHUS Oe3 MpeIbsIBICHHUS TPeOOBAaHMIH K CTaXKy pabOTHI,
m0o BhIcIIee MpodeccuoHanbHOe 00pa30BaHUe WU CpeaHee MmpodeccuoHanbHOe 00pa3oBaHUE U
JONIOJTHUTENBbHOE MPpOo(ecCHOHaIbHOE 00pa3oBaHue Mo HarnpasieHuio "O0pazoBaHue U Megaroruka’
0e3 nmpeabsBIeHUs TpeOOBAHUHN K CTaXy paOOTHI.

9. OeHOYHBIH MaTepHAaJ HTOTOBOI0 IK3aMeHa

3amuTa NpoeKTa.

1. HTorosslii mpoeKkT no Ou3Hec-3a/1a4e 0T PeaJIbHOI0 3aKa34YNKa

OTO0 MpeIoKeHHbIE POSKTHI OT PealbHbIX 3aKa3uyuKOB. KpynHble KOMIAaHUU TpeaaraioT
peanbHbIe 3a/1a41, KOTOPBIE IIOTOM MOT'YT UCIIOJIb30BaTh B padote. B punane — npesenrarus nepen
Komuccueil: kyparopamu Skillbox, paspaborumkamu wim 3akazunkamu oninaiiH (Skype, Google
Meet).

2. CoOcTBEeHHBIN NPOEKT

Bl Moxete paboTaTh HajJ COOCTBEHHBIM MPOEKTOM, €CIM OH MOAXOIUT IOJ KPUTEPUHU
UTOTOBOTO MpoekTa. Kpurepuu onucansl HIDKE.

Kakoii mpoekT oT 3aka3unka MOKHO BbIOpaTh? Kakoii coOCTBEHHBII POEKT MOXKHO BBIOPATH?

Bb1 MoskeTe B35Th COOCTBEHHBIH MPOEKT. UTO HY)KHO y4eCTh:

1. OTO0 MOXET OBbITh Ball COOCTBEHHBIH OW3HEC, HO HE KOMMEPYECKHH 3aKa3 Ha
¢dpunance. Moxere BbIOpaTh MPOEKT Ui OJIaroTBOPUTENILHONW OpraHM3alliu, Hampumep, B cdepe
OXpaHbl OKpYXkKaroIei cpeapl. Takke 3T0 MOXKET ObITh BBIYMaHHBIN IPOSKT MIIM MPOEKT JUIS APY3en
Y 3HAKOMBIX.

2. Bbl  momKHBI TOMY4YMTh OM3HEC-337ady OT 3aKa3yhMKa WM COCTaBUTh €€
CaMOCTOSITENIbHO, TJIaBHOE, YTOOBI OHa ObliIa HampasieHa Ha paboty ¢ API croponHero caiira.

3. PazpaGorate i1 ce0st TEXHHMUECKOE 3aJaHuEe C MOAPOOHBIM OMUCAHUEM
(bYHKIMOHATBHBIX, TEXHUUECKUX TpeOOBaHUH 1 HHTEpdeiica O6oTa.

4. CdhopmupoBanHOe TexHHYECKoe 3aanue opopmure B Qaiine Word u cornacyiire ¢
KypaTOpOM.

5. [Tocne cornacoBaHus Bbl MOKETE NMPHUCTYNATh K paboTe.

KaxoBblI 3Tamnsl U CpOKH MOATOTOBKH UTOTOBOTO MPOEKTa?
OcHoBHBIE 3TanIbl PA0OTHI

1. Ananu3 OuW3HeC 3aJjaud KJIMEHTA, aHajH3 CYIIECTBYIOLIMX pEIIeHUH, pa3padoTka
TEXHUYECKOTO 3a/1aHUsl.

2. [ToaroToBka OKpy>KeHUs JUIsl pa3pabOTKH, BHIOOP HEOOXOAUMBIX TEXHOJIOTHH.

3. [TosTanHas peanu3anysi NPOEKTa, C MOCTOSHHBIM TECTUPOBAHHEM U YIIyYLICHUEM
KoJa.

4. IToaroroBka K mpe3eHTalUN.

OO01mue peKOMEeH AU

1. [TocrapaiiTech 4ETKO OMpeaeuTh eb poekTa. HezaBucumo ot Toro, paboTaere u
BbI C pEaJbHBIM 3aKa3YMKOM WJIM pa3pabaThiBaeTe COOCTBEHHBIH MPOEKT, BAXKHO SICHO MMOHUMATh,
KaKyIo Mpo0JieMy BBI pemaere u Uit koro. Llenb nmpoekra qomkHa ObITh cOpMYIHpPOBaHA YETKO U
KOHKPETHO.

2. PazpabaThiBaiiTe TeXHUYECKOE 33JaHHE C MAaKCUMAaJIbHOW JeTanu3anueil. Bkmounre
BCE KIIIOYEBHIC AaCMEKThl INPOEKTa, Takue Kak (PYHKUHMOHAIbHbIE TpPEOOBaHMS, TEXHUYECKHE
cneunpukanum, onucanue uaTepdeiicos. Yem noapodHee T3, TeM jerde OyaeT pean3oBaTh MPOEKT.

3. BriOupaiiTe TEXHOJOrMH, KOTOpbIE COOTBETCTBYIOT 3aaadaMm. Ilpu BbiOOpe
MHCTPYMEHTOB M OMOJINOTEK, OPUEHTHPYHTECHh Ha creliM UKy rpoekTa. Y 0euTech, YTo BEIOpaHHbIE
TEXHOJIOTUH TOAJIEPKUBAIOT TpeOyeMblil (PyHKIIMOHAN U MOTYT OBITh JIETKO HHTETPHUPOBAHBI MEXKTY
CO0Oi.



4.

5.

6.

[Tnanupyiire padory mosTamHo. Pa3beiite mpoeKT Ha HEOONbIINE ITAMBI, C YETKUMU
CpOKaMH M 3a/JladaMd Ha KaxJOM OJTame. DTO IMOMOXKET OTCIEKHBATh MPOTPECC M BHOCUTH
KOPPEKTHUBBI HA PAHHUX CTAIMSIX.
Crapaiitech nenath paboTy COM3MEpPUMO CBOMM CHiiaM. He HYKHO meperpyxkarb
MIPOEKT JOTOTHUTEIHHBIM (DYHKIIMOHAIOM, OCOOCHHO €CJTM OH CJIOKEH B pealn3allii U caM TOTO He
TpebyeT. Pacmmpsercs mpoeKT 1Mo He0OXOIUMOCTH U CTapalTeCh HAXOAUTH OOJIEe MPOCTHI CIIOCOOBI
JOCTHKEHHSI TIOCTABJICHHBIX 33]1a4, HAIIPUMEp, UCIIOIb3yHTe TOTOBBIC PEILICHUSI.

ITocTostHHO TecTUpyHTE

U yilydumaire koxa. PerymsapHoe TectupoBaHHE U

pedakToOpuHT KOAa TOMOTYT M30ekaTh HAKOIUICHUS OIMMOOK W obOecredyaT BBICOKOE KaueCTBO
KOHEYHOTO MPOIYKTA.
ByapTe TOTOBBI K wW3MeHeHHsSM U jgopaboTkam. IIpoekr MoxeT mnoTpeboBaTh
W3MEHECHUN WK J00aBlIeHUs HOBBIX (YHKIMU B mporecce pa3padoTku. OcTaBisiTe MECTO IS
MaHEBpa U OyIbTE TOTOBHI aIalITUPOBATHCS K HOBBIM TPEOOBAHUSIM.

7.

dran/ PesyabTar
Cpok | Urto HeoOxoaumMo caesnaTb Kputepun onenkn
3agaua padoThI
Anamuz |Tpu Nzyuute TpeboBanus, 4roobpChopmupoBannoe |[lonumanue Ou3Hec-3a/1a4H,
OusHec- |mHA MOHATh C YEM NPEICTOUT|IPEACTABICHUE 0|COTrIacoBaHUE C 3aKa3YMKOM, HAJINYHUE
3aa4U paboTaTh 3a/layax MW Lelsx|hccienoBaTenbckod  uvacth B T3.
IIPOEKTA. OnucaHHbIN byHKIHOHAT

Paz6eputech, uero He XxBaTaeT YZIOBJIETBOPSIET MOCTABJICHHON 3ajade

B TpeOoBanusax. Ecnu HyxHO, KpaTkoe omnucaHue|u IOMONHSET ee.

3alpOCUTE y 3aKazyhKa MIH|TpeOyeMoro

Kyparopa HEIOCTaIOUIYIO | DyHKIIMOHATIA.

MHPOPMALIHIO.

[Ipoananusupyiire

CYLLIECTBYIOIIME  PEILCHMUS.

BrisiBUTE NTydllIne IpaKTHKY.
Pazpabot|Tpu Odopmure T3 c¢ ommcanuem| Ilogrorosnennoe  |[lomHOTa  TEXHUYECKOTO  3aJaHMUA.
Ka THS (bYHKIMOHATBHBIX U |TEXHUYECKOE CootBercTBHE TpeOOBaHUAM u
TEXHUYE TEXHUYECKUX TpeOOBaHUU.  [3amaHue HENPOTUBOPEUUBOCTb.
CKOr'O
3a7aHus Cornacyiite MOJy4YHUBIIUICS

BapHaHT C KypaTopoM.
IToaroro |/IBa Hacrtpoiite okpysxenue aisi|l'otoBoe okpyxkenue|PaboTocnocoOHOCTR OKpYKEHU,
BKa THS pa3paboTku 1S pa3paboTKH BO3MOXXHOCTb ~ 3allycka  IIPOEKTa,
OKpY’KEH YctaHoBuTe  HEO0OXOIUMBIC YCTaHOBKAa HEOOXOIUMBIX OMOJIMOTEK.
ui A OUOJIMOTEKH U HHCTPYMEHTHI. QaiioBasi CTPYKTypa OpraHM30BaHa
pazpabot Opranuzyiite (aiinoByio MOHATHO W dpdexTuBHA IS
KU1 CTPYKTYpY IPOEKTAa. nanpHeue paboThl.
Ilosrann [[IBe-  |Peanusyiite ocHoBHble|Pabounii  mpotoTun|CooTBeTCTBHE peanu3anuu T3,
ast TpH Moynu 0ota 060Ta C OCHOBHBIM|CTAaOMIBHOCTH pPAOOTHI, NpaBUIIbHAS
peanu3aii|neaenu |Muarerpupyiire padoty ¢ APl |dyHkunonamom unterpanus ¢ API, pabora ¢ ucropueit
ust Peanusyiite HUCTOPUIO 3aIpOCOB.
IIPOEKTa 3a1pocoB




Tectupo |Tpu- |IIpoBenure tectupoBanue|PuHanbHass Bepcus|MHUHUMYM OIIMOOK, OT3bIBUMBOCTH
BaHUE H|4eThIpe 0oTa. IIPOEKTa c|unTepeiica, 4ICTOTA "
YJIy4IIEH | AHS Hcnpasbre HalJICHHBIC | UCIIPABIICHHBIMU CTPYKTYPUPOBAHHOCTH KOJA.
ue Koja OLINOKH. omrOKaMu U

OnTuMHU3UpyHTE KOA. ONTUMHU3UPOBAHHBIM

KOJIOM.

ITogroro |Tpu- |IloaroroeBere Merepuan mis|Texcr BoICTyIuleHUs. |UETKOCTSD, JIOTUYHOCTH u
BKa K|4eThIpe |[IPE3CHTALUH. MH(POPMATUBHOCTH MPE3EHTALINY.
[pe3eHTa | 1HA ITogroroseTe tekcT|[Ipe3enranus
LU BBICTYIUICHHUSL.

OdopmMute pe3eHTALNIO.
IIpesent |— IIpencrasieHue BAILIETO CoOxironena TOHATHAasE — CTPYKTypa
anus [IPOCKTA Ha JI€CATb MUHYT U IIPE3ECHTALUH. Yka3aHbl M
MPOEKTa oOpaTHass CBs3b IO Balei M0JIb30BATENSA, ONUCAHUE OCHOBHOM

pabote ujaed, TIaBHBIE OJTambl paboOThl U

(buHaTBHBIN pe3yJsbTaT.
[TpogeMOHCTPUPOBAH KOHEYHBIM BUJ
MIPOEKTA.

Bbl cHIOCOOHBI NpPE3EHTOBaTh CBOIO
UACI0 M apryMEHTHPOBATH MPHHATHIC
(YHKIMOHATIBHBIE U ApPXUTEKTYpHBIE
peIIeHHs peIIeHHs.

Cnaiinpl  mpe3eHTanmuu  O(QOPMIICHBI
AKKypaTHO u BU3YaJIbHO
npuBiekarenbHo. Ha crnalipax Her

JIUITHET 0.




