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1. OBIIAA UTH®OPMALIUA

Pabouas mporpamma auctumiuHbl « TexHoMorus pa3paboTku 00BEKTHO-OPUEHTHPOBAHHBIX
npwioxkenuit Ha Python» cocraBmeHa B CcOOTBeTCTBUM C TpeOoBaHUSIMU (deaepabHOTO
roCyJJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHJapTa BbICHIEro oOpa3oBaHUS — OakajaBpuaT IO
HanpasieHuto noarotoBku 09.03.03 «Ilpuknannas mHpOpMaTHKa», YTBEPHKACHHOTO NPUKA30M
MunuctepctBa oopazoBanus u Hayku Poccuiickoit ®enepaunn 19.09.2017 Ne922 (¢ usmeHeHUIMHU
u jponojgHeHusMH oT 26.11.2020, 08.02.2021), u yueOHOro IUIaHAa HaNpPaBIEHUS MOJATOTOBKHU
09.03.03 «IlpuknagHas wHpOpMaTukay, mpodwmib «lIpuknagHas wHPOpPMAaTHKA B SKOHOMHUKE)
(mporpamma GakajiaBpHuara).

Tpynoemkocts mucuurumanel: 4 3ET / 144 akagemuueckux yaca, B ToM uuncie 40 ygacos
KOHTaKTHOU pabOTHI M 68 4aCOB CaMOCTOSTEIHFHON pabOThl 00YyJarOIITHUXCSI.

Pacnpenesienne 4acoB TUCUMIIIMHBI IO CeMeCTPaM U BHAaM 3aHATHH (110 y4eOHOMY IUIaHY)

KosmvecTBO yacos
Buj y4eoHoii pa6oThI Beero mo CemecTphl
yueOHOMY
Ay 1123 ]|4 5 6 (78 |9
KonTakTHas pa6ora (Bcero): 40 40
B TOM YHCJIC:
Jlexumu 8 8
[IpakTrueckue 3aHsITUA 24 24
KoHnTposas camocTosTenbHON paboTh 3 3
(KCP)
CamocrosiTesibHasi padora (Bcero): 68 68
Buabl npomMe:XyTOYHOM aTTeCTAIIMU AK3aMeH
36
(3K3aMmeHn) 36
OblLIAS Yacer: 144 144
TPYA0EMKOCTh ]
JUCHHUIIMHBI 3au. en.: 4 4
2. HEJIM U 3AJJAYU JUCHUTTJIUHBI
Henb IMCOMIUIMHBI — YCBOCHHE M 3aKPEIUICHHE OCHOBHBIX IIPUEMOB, METOJIOB U

HPUHIUIIOB pa3padOTKU MPOrPAMMHBIX CHCTEM C MOMOILIBI0 OOBEKTHO-OPUEHTUPOBAHHOIO SI3bIKA
Python wu ero cranmapTHeIX Moayned, (OPMHPOBAHUE  CIIOCOOHOCTEH  NPUMEHEHHUS
BBICOKOIIPOM3BOJMUTEIBHBIX ~ BBIYMCIHMTEIBHBIX  BO3MOXKHOCTEM  sA3BIKA I pELIEHUs
npogecCHOHAIbHBIX 3a/la4, B TOM YHCJIE aHAJUTUYECKOI'O XapakTepa, B pa3IMYHbIX MPUKIATHBIX
o0J1acTsX.
3agaum AMCUMIIMHBI:
® Ppa3BUTHE HABBIKOB 00BEKTHO-OPUEHTHUPOBAHHOTO NTPOrpaMMHUPOBAHUS;
® OCBOCHHE IMOJIXOJOB K CO3JAaHUIO KOHCOJBHBIX M BH3YQJIbHBIX KpPOCCIUIaT(OPMEHHBIX

pOrpaMM;



® 3HAKOMCTBO C MOHSATUSIMHU U SI3bIKOM IPEIMETHOM 00JacTH, B TOM YUCJIE MEXIYyHapOHOM
AHIJIOA3BIYHOM TEPMUHOJIOTUEN;

e moJaroroBka k ceprudukamnuu Python-nporpammucra.

3. MECTO JUCHUIIJINHBI B YYHEBHOM IIJIAHE

VYyeOnass  aucuuiuinHa — «TexHomorusi  pa3paboTku  OOBEKTHO-OPUEHTUPOBAHHBIX
npuioxkeHudi Ha Python» oOTHOCHTCS K 9NEKTUBHBIM JUCHMIUIMHAM (IO BBIOOPY) YacTH
brnoka 1. Qucuumuinasl  (Moaynn), (GopMUpyeMOil ydacTHHKaMU OOpa3oBaTEIbHBIX OTHOIICHHH.
W3ydenne naHHOW AMCIUIUTMHBI Oa3HpyeTcss Ha Marepuaie, U3yuYeHHOM B AMCIUIUTMHAX «OO0mue
uHbopMalmoHHble TexHosuorun», «LudpoBoe obecrneueHne npodeccuoHaIbHON JEATEIbHOCTHY,
«ANTOpUTMM3ALIUA U MPOrpaMMUpOBaHUE», «OOBEKTHO-OPUEHTHPOBAHHOE MPOTrPaAMMHUPOBAHHUEY.
3HaHUs, YMEHUS U HaBBIKU, NPHOOPETEHHBIE B pe3yJbTaTe M3Y4YeHUs AUCHUILIUHBI, MOTYT OBITH
BOCTPEOOBAHBI MPH MPOXOXKACHUH TUCIHMIUIMHBEI «[IpoexTrpoBanne MHYOPMAITMOHHBIX CHCTEM,
«OCHOBBI HEUPOHHBIX CETEI» U MPU HATMCAHUM BBITYCKHOW KBaJIM(UKAIIMOHHONW PabOTHI.

4. IINIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCHUIIJIMHE JJIS

®OPMHUPOBAHUA KOMIIETEHIIUI OBYUYAIOIIIUXCA

PesympraThl OCBOGHHs 00pa30BaTENIbHOM NPOrpaMMbl (KOMIIETEHIMH OOyJalONIMXCS) YCTAHABIMBAIOTCS B COOTBETICTBHH C
(enepabHBIM  TOCYJapCTBEHHBIM 00pa30BaTENIBHBIM CTaHIAPTOM 110 HAIPaBIEHHIO IIOATOTOBKM M INPOGECCHOHANBHBIMH CTaHIAPTaMH,
COOTBETCTBYIOIIMMH IPO(GECCHOHANBHON AesTEIbHOCTH BHIITYCKHUKOB, a TAKOke HA OCHOBE aHANN3a TpeOoBaHHI paboTomaTeneil, IpeabsIBIIEeMbIX K
BBITyCKHHKaM. [InaHupyemble pe3ybTaThl 00ydeHH s 110 JUCIUILINHE (3HAHUS, YMEHHUS, HaBBIKH) 00ECIICYHBAIOT JOCTIXEHIE PE3yIbTATOB OCBOCHHS

00pa3oBaTEIbHOM MIPOTrPaMMBI.

HIugp n
HA3BAHE HNuaukaropbl Ilnanupyemble pe3yabTaTbl 00y4eHUs MO
KOMIeTeHIMH AUCUHUILINHE
KOMIIeTeHIINH
IK-2 [IK-2.1. MogenupyeT | 3HATh:
Cnocoben IIPUKJIaJHBIE - 0C0O0EHHOCTH pa3pabOTKU OObEKTHO-
IIPOCKTUPOBATE | MPOLCCCHI OPUEHTUPOBAHHBIX IIPOrPaMM U IIPUEMBI
MH(DOPMALMOHHDIE | TIPEAMETHON 00MACTH | 51, ekTHO-OPHEHTHPOBAHHOTO PEIICHHS 3a7a4 Ha
CHCTEMBI C y4eToM
s3bike Python;
UG poOBU3ALNH
MeTh:
OusHeca yme

- IPOEKTUPOBATH CEMENCTBA KJIACCOB B 33JJaHHOMN
MIPUKJIATHON 00JIaCTH U MPUMEHSATD UX IS
pernieHus mpodecCHoHaNBHBIX 337249 Ha S3bIKE
Python;

BJIA/I€Th:

- HABBIKAMU MOJICIMPOBAHUS U OITUCAHUSI MOJIEJIEH
CEMEMCTB KJIaCcCOB;




3HATh:
- BO3MOXXHOCTH M IIPEHMYIIECTBA s3bIka Python

JUTSI IPOCKTUPOBAHMS UH(DOPMALIMOHHBIX
CUCTEM Pa3HOTO Ha3HAYCHHS,

- OCHOBHBIE IPUEMBI CO3/IaHUS KOMIIOHEHTOB
WH(POPMAITMOHHBIX CUCTEM JIJISl O0eCTICUeHUS U
aHaJIM3a MPUKJIAIHBIX MTPOIECCOB

[1K-2.2.
Ymersn:
Pa3zpabatbiBaer
MOTEITD - TMPOEKTUPOBATH MPOTPaMMHOE 0OecTIedeHHE
HHGbOPMAIHOHHOI pa3HOro Ha3HAYEHUS (BBIYUCIUTEILHBIC
CHCTEMBI CUCTEMBI, IPOTPaMMbl BU3yAIIU3AlUH JAHHBIX U
T.I.) C IPUMEHEHHEM OHOIHMOTEK si3bika Python
(NumPy, Tkinter);.
Baanern:
- HaBBIKAMH aHAJIM3a U BBIOOPA 3P PEKTUBHBIX
CHOCO0O0B M CPEACTB Pa3pabOTKH MPOrPaMMHBIX
Moynel nH()OPMAIMOHHBIX CUCTEM Ha S3bIKE
Python ans pemenust aHanTMTHYECKHX 3a/1a4.
3HaAmMb:
IK-3.1. - CHHTAaKCHC, TUIIbI IaHHBIX U OIIEPaTOPHI S3bIKA
OcymiecTBisier Python, napagurmy nporpamm 1 HOANPOrpamm;
KOJIMPOBaHME Ha ymemp:
COBPEMCHHBIX - paspa0aTbIBaTh 0OBLEKTHO-OPHEHTUPOBAHHBIE
SI3BIKAX
MIPOTPaMMBI, UCIIOJIB3YS KJIACChl U MOJLYJIU U3
POrpaMMHUPOBAHUS,
o6ubnnorex s3p1ka Python 11 pernenus
B TOM YHCIIE
HCTIONB3YS] AQHATMTUYECKUX 3a]a4.
BO3MOXHOCTH énademo:
K-3 CIeuaaIu3upoOBaHHbl | - HaBbIKaAMH IIPUMCHCHU A 00BEKTHO-
Crniocoben X IU(PPOBBIX OPUEHTHPOBAHHOW TEXHOJIOTMH U CTaHIAPTHBIX
paspaGateiBath | IIaTHOPM o6ubnnoTek s3pika Python mist permenus 3anau
MH(QOPMAIHOHHBIC BBIYMCIIUTEILHOTO U aHAJTUTHYECKOTO XapaKTepa.
CHCTEMBI

[1K-3.2. TIpoBoaut
TECTUPOBAHUE
KOMITOHEHTOB
nH()OpPMAITHOHHBIX
CHCTEM, B TOM YHCJIE
UCTIONB3YS
BO3MOXXHOCTH
CHeUalIn3upOBaHHbI
X HUPPOBBIX
maThopm

3HATDb:
- OCHOBHbBIE PUEMbI TECTUPOBAHNE KOMIIOHEHTOB

nH(GOPMAIIMOHHBIX CUCTEM Ha si3bike Python;

YMmerTh:
- COCTAaBJIATH OJIOKH TECTOB KOMITOHEHTOB

nH(GOPMaIIMOHHBIX CUCTEM Ha s3bike Python

Baanersn:
= HaBBIKAMHU l'IpI/IMeHeHI/ISI TECTOB IJIA

MH(QOPMALMOHHBIX CHCTEM Ha si3bike Python




5. CTPYKTYPA U OFBEM JIUCHUIIJINHBI

CemecTp u3yyeHus: 5

Buabl yueOHoii padoThl

Pasn Konrtakrnas pa6ora (B
P ( CamocronTeabHas paora ITIpomeskyTou ® ®opmup
e, qacax) opMa
MOy Hoapa3snea, Tema KCP Has TeKyLero yemble
i pakTHy (¢opmMbI oOpranu3zanuu aTrecranmsi KoMIIeTe
Jb Jlek (r[por[op]_[p[o B - KOHTPOJIsI
ecKue CaMOCTOSITEIbHOI B yacax HIMH
UM HAIBHO yacax
3aHATHS padoThI
TeMaMm)
Tema 1. BosmoxnocTy IToBTOpEHME AESKIIMOHHOTO
a3bika Python. IlepBas p H VYcrHbII [IK-3.1,
2 4 14 Marepualia, MoJAroToBKa K
nporpamma. 3HaKOMCTBO CO orpoc I1IK-3.2
o MPAKTUYCCKUM 3aHATHSIM
cpenoit pazpaborku IDLE.
Tema 2. OcHoBsl Python IToBTOpEHME JTEKIINOHHOTO .
! 2 4 14 MaTe II?Iema o II-E)TOBKa K ¥ CTHEIR TK-3.1,
p > O omnpoc [IK-3.2
MPAKTUYECKUM 3aHSATHUIM
Tema 3. Pa3paboTka K1accoB IIpoBepka
p Brinonnenue POBEp IK-2.1,
B si3b1ke Python. 1 4 10 BBINOJHEHHBIX
IIPaAKTUYECKOIO 3aaHUs IIK-2.2
pabot
Tema 4. Hacnegosanue u K2 1
HHTEP(ENCHI B SI3BIKE IIpoBepka o
Po Brimonanenue POBCEP [1K-2.2,
Python. JlokymeHTHpOBaHNE 1 4 10 BBITIOJTHEHHBIX
MIPaKTUYECKOIO 3aaHUs I1K-3.1,
koxa. Co3manue u pabor
N IIK-3.2
MOAKJIIOYSHUE MOJTYJIeH
Tema 5. O000MWIEHHBIE TUITBI IIK-2.1,
N [IpoBepka
M KOJUIEKIINH 3HAa4YCHUH B Brimonnenne I1IK-2.2,
1 4 10 BBIIOJTHEHHBIX
s3bike Python. MPaKTUYECKOTO 3a1aHHS AGoT I1K-3.1,
P TK-3.2
Tema 6. Pabora co ctpokamu IIpoBepka
p Brimonnenue poBep IIK-3.1,
B si3bike Python. 1 4 10 BBINOJHEHHBIX
IIPaKTUYECKOIO 3aaHMs [IK-3.2
paboT
o ITonroroBka k
dopMa MPOMEKYTOUHON aTTECTAIIUU .
- - - - IIPOMEXYTOYHOMN 36 - -
(9K3aMeH)
aTTeCcTaluu
8 24 8 68 - 36

Bcero

144




6. COAEP KAHUE JUCHUIIINHBI

Tema 1. Bo3moxnoctu si3bika Python. IlepBasi mporpamma. 3HAKOMCTBO €O cpenoi
pa3padorku IDLE

CrpykTtypa s3bika Python. YcranoBka u Hactpoiika IDLE Python. Cuntakcuc s3bika Python mmst
OCHOBHBIX aJITOPUTMUYECKUX KOHCTPYKLMMH, JUTEPAIOB, BbIpakeHUH. OnucaHue BCTPOECHHBIX
TUNOB JIaHHBIX, @ TAaKXKe HEKOTOphle BOIpockl obOmenpunstoro B Python cruns
MIPOrpaMMHUPOBAHUSI.

Tema 2 Ocnosbl Python

Ycnosueiit oneparop if. Hukmel. KitoueBbie cioBa, BcTpoeHHBbIe (yHKIUU. Ywmcna.
Crpoku. Crmcku (MaccuBbl). Co3maHue CIUCKOB, MAacCHUBOB, KOpTexkeH, cioBapei. [lonstue
reHeparopa cnuckoB. MHpaekcbl u cpe3bl. MeTonpl ¢ NEPEMEHHBIM YHCIOM apryMEHTOB.
MmuoxectBa. yHKIUN.

Tema 3 Pazpaborka ki1accoB B sisbike Python.

Wukancynauus mnpu paspabotke kiaccoB Python. MopenupoBanue 3amaun ¢
ucnoip3oBanueM kiaccoB Python. Heusmensiembie knaccwl. Ilogkmacesl: co3maHue U
ucnonb3oBanue. lleperpyska wmeronoB kiacca. lcnosnb3oBaHue aOCTPAKTHBIX —KIIACCOB.
BioxxeHHbIE KIacCHhI.

Tema 4 HaciaenoBanue u uHTepgeiickl B s3bike Python. JlokymeHnTHpoBaHHMe Koja.
Co3naHue ¥ MOJAKJIIOYEHNEe MOy e

Wntepodeiicet B Python, onpenenenue wuntepdeiicoB. OcoOEHHOCTH HCIOJIB30BAHUS

uHTep(delicoB U K1accoB B mporpammax. Pacimpenue uarepdeiicos. Pedakropunr koxaa.

Tema 5 O6001éHHBIE THIIBI U KOJJIEKIIUM 3HAYEeHUH B si3bike Python.

O600mEnHbIC THMBI Kak crocod co3manus kimaccoB B Python. Co3nanue oOBEKTOB B paMKax
0006ménHoro tuna. Co3maHue KOJJIEKIMHA Oe3 HMCIONb30BaHUA OOOOINEHHBIX THUIIOB U C HX
ucrnonb3oBaHueM. Pabota co CTpykTypamMu JaHHbIX. Peanu3zamus cTeka W Odepenu.
[Iepeunciisempie TUIIBI.

Tema 6 Pabora co crpokamu B si3bike Python.

Urenue naHHbBIX U3 KoMaHIHOU cTpoku. [louck crpok. [Tapcunr crpok. Co3gaHue cTpok
¢ ucronb3oBaHueM kiacca StringBuilder. [Touck B cTpoke, MapcUHT CTPOKU U yIAJIEHUE CTPOK C
HCIIOJIb30BAaHUEM PETYJISIPHBIX BBIPAKEHUH.

7. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIIUXCSHA

B pamkax ganHON y4eOHOUM TUCIHHUILTUHBI 00YYaIOIIMECs BBIIOIHAIOT CAMOCTOSITENbHYIO
paboTy B BHJE CaMOCTOSTEIBHOTO HM3YYCHHS TEM IUCLUIUIMHBI, TOBTOPEHUS JIEKIIMOHHOTO
Marepuajia W TOATOTOBKM K TIPAKTHYECKUM 3aHATHSIM 1O TemMaM 1-2, BBITIOJIHCHHE
npakTuueckoro 3ananus «lloctpoenue nBwxeHus podoTa 1Mo 3aJaHHON TPACKTOPUM» MO TEMaM

3-6.



8. OBPA30OBATEJIBHBIE TEXHOJIOI'MA

[Ipy wu3yuyeHWM NaHHOW ITUCHUIUIMHBI HMCIOJB3YIOTCS CICAYIOIMHE 00pa3oBaTeIbHBIC

TEXHOJIOTUHU:
Bux oopaszoBareibHOM dopma npoBeaeHNA
Tema 3anaTusa /L 0op P PoBex
TEXHOJIOTHH 3aHATHSA
Tema 1. Bo3aM0OXHOCTH SI3bIKa Jlexuus

Python. IlepBast mporpamma.

o Tpa,I[I/ILII/IOHHaH TCXHOJIOT U
3HaKOMCTBO CO Cpeloi

IIpakTuyeckoe 3aHATHE

pa3pabotku IDLE.
Tema 2. OcHoBsl Python Jlextust
Tpa,I[I/ILII/IOHHaH TCXHOJOI'usA
HpaKTI/I‘-ICCKOG 3aHATHC
Tema 3. PazpaboTka KiaccoB B Jlexkuust
SI3BIKE Python_ TpaI[I/II_II/IOHHaH TCXHOJIOTHUA

IIpakTrueckoe 3aHsATHE

Tema 4. HacnenoBanue u

N Jlexuus
uHTepdeiick B s3b1ke Python.
JlokyMeHTHupOBaHUE KOAA. TpaauuHOHHAS] TEXHOIOTHsI
Co3manue " MOAK/II0UEHNE IIpakTudeckoe 3aHATHE
MOJTyJIeH
Tema 5. O000MEHHBIE TUTTBI U Jlexmus
KOJIJIGKIIMM 3HAYEHUH B SI3bIKE TpaauuHOHHAS TEXHOIOTHS
Python HpaKTI/I‘-ICCKOG 3aHATHEC
Tema 6. PaboTa co cTpokamu B Jlexuust

Tpa[{I/II_[I/IOHHa}I TCXHOJOIUA

a3bike Python. ITpaxkTHueckoe 3aHsATHE

9. TEKYIIUMA KOHTPO.JIb YCIIEBAEMOCTH U TIPOMEKYTOYHAS
ATTECTALMUA TO JUCHUIIJIMHE

9.1. ®opMBbI KOHTPOJISI 10 TUCHUILJIMHE

Texymuii KoHTpoJab. B mpouecce n3ydeHus y4eOHOH IUCHUIUIMHBI OOYyYaroIuecs
Y4acCTBYIOT B YCTHBIX TEOPETHUECKHX OIpOCaX, BBIMIOJHIIOT MPAKTUYECKHE 3aJaHusl.
Pe3ynbrarel BBINOJIHEHHS] NPAKTUYECKHUX 3aJaHUU SIBISIOTCS. OCHOBAHMEM JUISL BBICTABJICHUS
OLICHOK TEKYyIIero KOHTPOJs MO JaHHOW Yy4uyeOHOW aAucuuivinHe. BrimonHeHue Bcex
MPAKTUYECKUX 3aJaHUN SBISETCS 00s3aTeNbHBIM Ui BeeX oOydaromuxcs. OOyvaromuecs, He
BBITIOJTHUBIIINE B MOJIHOM O00bEME BCE 3aJaHUsl, HE JOMYCKAIOTCA K cjaue SK3aMeHa I10 JTaHHOM
y4eOHON JUCITUTUTHHE.

IIpome:xyTouHas arrectaums. J[1s KOHTpoOns ycBOeHHUs OOydYaIOIIMMUCS HTaHHON
JUCIUIUTAHBL y9eOHBIM IUJIAHOM NPEIYCMOTPEH SK3aMEHa, KOTOPBIM MpOBOAUTCS B Gopme
YCTHOT'O OTBETA HA BONPOC U BHINIOJHEHUS MPAKTUYECKOTO 3a/1aHUS.

9.2. OueHouyHble MaTepHuaJbl (OLEHOYHbIE CPEACTBA) IJA TeKYUero KOHTPOJIS
yCIeBaeMOCTH Y MPOMEKYTOYHOM aTTeCTALMH M0 JMCHHUILINHE

Texkymuii KOHTPOJIb.

Cnucox NnpuMepHBIX BONIPOCOB K YCTHOMY OIpocy.

1. KakoBbI MEHEE M3BECTHBIE, HO MOJIE3HbIC (PYHKIIMU s3bIKa TIporpaMMupoBanus Python?



S T

10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

Berpoennsrii turm str. Metoasl o0bekTa str. Print() u oopmMaTupoBanue BbIBOA.

Pabota c ¢aitmamu. Metoasr open(), close(), read(), write().

Bcerpoennsle Tunsl nocienosatensHocTei list, tuple, range u ux MeTobl.

Berpoennsiit 00bekT dict 1 ero MeTobI.

Berpoennbie tumel uuncen — int, float, complex. MammHHOe NpencTaBieHHE YUCEN C
I1aBaronie Toukoi u nensix. [lpeodpazoBanue TUIIOB IPU CPAaBHEHUH YHUCEIL.
Panmonanenele uncna. Mogy:ns fractions.

JlBonyHoe mpeacTaBieHHe uucesl. HeacconumaTuBHOCTH omepanuil B apupMeTuke ¢
IJIaBaroIel 3anaToi. Llenbie yncia ¢ Iporu3BOJIIBHON TOYHOCTBIO.

MhnuosxectBa. Betpoennsie Tumnsl set u frozenset.

Wucrpykuun u cunTakcuc. CocTaBHbIE KOHCTPYKLIUHM U 00pabOTKa UCKIIIOUEHUH
Wnctpykuun if/else/elif, noruueckue onepaTopsl U BbIPaXKEHUsI CPABHEHUS

Hukner while u for B Python

Oyukuuu B Python. OcHOBHBIE TOHATHS

OO6nacTu BUAMMOCTH U IIPOCTPAHCTBO MMEH B Python.

Ilepenaua aprymenToB B pyHKIui0. CrienuaibHble PEXUMbI CONIOCTABICHHS apTyMEHTOB.
[Mapagurma 0OBEKTHO-OPHEHTUPOBAHHOTO MporpammupoBanus. [loxnepxkka B Python
(YHKIIMOHAIBHOTO TIPOTPAMMHUPOBAHHSI.

OO6wbexThl. Jlunamuueckas Tunuszanus. MHKancymasmus.

I'enepanus oobekra class. HoBoe mpoctpancTBo nMeH. OOBEKT 3K3eMILIp Kilacca.
ATpubyTsl Knacca. ATpuOyTsl naHHBIX. ATpuOyThI-MeTobl. [Tapametp self. JloOaBnenue
aTpUOyTOB K KJIacCy BO BPEeMs UCIIOIHEHHSI TPOTPaMMBI.

CnenuayibHple METOJIbI W aTpuOyThl KiaccoB. Mertoapl init () u del () B Python.
Jlexoparopsl GyHKIMA U Aekopatopsl kiaccoB. MHcTpymMeHTsl uHTpocnekuuu B Python.
Merakiaccsl.

AbcTpaktHbie MeTobl B Python. Kinaccuueckue kiaccsl M Ki1acchbl HOBOTO CTHJIS.
HacnenoBanue. ba3oBslii n mpou3BoAHbIN Ki1acc. [locTpoeHne npon3BogHOro Kiacca.
ITopoxxnatonme  ¢yHkuun  (pyHKIMU-PaOpuku). MHOXXECTBEHHOE HacjelOBaHHUE.
[pumecu (Mix-in)

Arperanus. Konreiinepsl. Mepapxus HaciaenoBanus.

[omumopdusm. [lonmena MeTonoB B ponu3BOAHOM Kiacce. JlocTyn K MeTrosaM 6a30BOro
KJiacca.

OO6pabotka uckmodenuii. MucTpykuus try... exept... else... finaly. O6sexT Menemkep
KOHTEKCTa M KOHCTpYyKIms with...as. Kiacchl BCTpOSHHBIX MCKITFOUSHHIA.

I'eneparoper Python. Crenumaneubiii THn ¢GyHKmmid — generator function. OOBeKT-

utepatop. Utepanus u notoku ganueix. (Data Flow Programming). O0bexT-pyHKTOD.
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28. Monynu 1 nakeTbl. BuOianoTekn CTOpOHHUX pa3pabOoTUYNKOB.
29. Moaynu u naketsl. ['paduueckuit untepdeiic.
30. Bzaumoneiicteue Python ¢ HWuatepnerom. Ctpykrypa W (QYHKIIMOHHUPOBAHHE CETH
Nurepuer. Apxurektypa kiaueHT-cepBep. [lakeTHas nepenaya qaHHBIX
31. B3zaumoneiicteue Python ¢ Uatepuerom. Unicode u ctpoku GaiitoB. Paz6op URL-anpeca.
KomupoBanue u nexoaupoBaHue CTpoKH 3ampoca. [IpeobpazoBaHue OTHOCUTEIHHOIO
URL-anpeca B aOCOMOTHBIN
32. Cxkatue U pacrnakoBKa JaHHbIX. PaboTa ¢ natoil u BpemMeHeMm.
IIpome:xkyTouHasi aTTecTalusl.
Cnmcox BONPOCOB 1Jisl NOATOTOBKH K IK3aMeHYy
Ocobennoctu s3bika U Tu1atopmel Python.
Knaccudukanus nporpaMm 1o TUIY UCIIOTHEHUS (KOMITUIUPYEMbIe, UHTEPIPETUPYEMEIE,
UCTIOJIHAEMBIC Ha BUPTYAJIbHBIX MalIMHAaX). BupryansHas mammna Python. JIT-komnumsimmst.
Coznanue npocreitiei mporpammel Ha Python, e€ kommuisimst B 6aiiT-KOI 1 3aITyCK.
Cpenctsa pa3padotku Python-npunosxenuii. UnurerpupoBanHblie cpebl pa3pabOTKH.
Bcerpoennsbie tumbl faHHBIX. CIOCOOBI 33JaHUST TUTEPATIOB Pa3IMYHBIX THIIOB.
XpaHeHue JaHHbIX B mamsatd OBM.
[IpuBenenue TUNOB (SIBHOE U aBTOMaTH4yeckoe). KOHCTaHThI 1 nepeMeHHBbIE.

Tuner Python-npunoxenuii, uXx 0COOCHHOCTH.

Tumer nanHbIX B s13p1ke Python: pocThie U CCHUTOYHBIE THITHI.

MaccuBnl B PythOl’l: MaCCHUBBI IPOCTHIX TUIIOB U MaCCUBLIL 00BEKTOB.

Omnepatop npucBauBanus. [lopsaok AecTBUI (IPUOPHUTET ONIEPATOPOB).
Apudpmerrueckue onepaTopsl. OnepaTopsl HHKPEMEHTA U IEKPEMEHTA.

Bcerpoennsiii knace Math. [lceBnociyyaiinbie uncna.

Oneparopbl cpaBHEHUS U JIOTUYECKHE ONIEPATOPHI.

Oneparopsl BeTBIIEHUS. Y CIIOBHBIN onepaTop. MUHUMU3ALKS KOJIMYECTBA IPOBEPOK.
Omneparopsl BeTBiIeHUsA. OnepaTop MHOXKECTBEHHOI 0 BbIOOpa. Ero cpaBHeHue ¢ ycI0BHBIM
OIIEPaTOPOM.

Bcerpoennsiii kinace String. CTpoKOBBIE OTepaluu.

CranaapTHble IOTOKU BBOJa-BbIBOAA. Opranuzanus BBoJa U BbIBO/Ia JaHHbIX. Kitacc
Scanner.

Knaccrl B s13b1Ke PythOl’lZ 0COOEHHOCTHU pcajm3annu, OnpeaACICHUC Kilacca.

Knaccsl B s3b1ke Python: ynpaBiieHue 10CTyIoM K 3JIeMEHTaM Kjiacca; MOHSITHE MaKeTa.
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Knaccel B si3p1ke Python: mosst knacca.

Knaccsl B si3b1ke Python: MeTo/1b1, KOHCTPYKTOPBI.

Wurepdeiicer B s3pike Python: onpenenenune uaTepdeiica, peanmsanus natepdeiica.

[Tousitue Python API. OcnoBHble naketsl Python API.

Co06biTus B Python: nonstre coObITHS; TUIIBI COOBITHII; HepapXusl KJIaCCOB COOBITHIA.

CoOpiTust B Python: Moniens aenerupoBaHust COOBITHI.

CoOpwiTus B Python: naTepdeiicsr 6:;10K0B MpOCTyIUBaHUS COOBITHIA; CIIOCOOBI pear3aIuu

OJ10Ka MpOCIyHIMBaHUA.

Co06biTus B Python: ucnonpzoBanne BHYTpEHHHUX KJIacCOB, KJIACCOB-aanTepPOB JUIs

YIIPOIIEHUsT 00paOOTKH COOBITHH.

VckiroueHus: MOHSATHE UCKITIOYSHNUS; KJIACChl HCKITIOUYEHUH; He0OX0AMMOCTh 00pabOTKH

HUCKJIIOUEHHUH.

Hcknrouenus: onepaTopsl si3bika Python, ncnonbs3yemsie i 00pabOTKN UCKITFOUSHHH.

HcknrouyeHus: OpraHu3anusa O6pa6OTKI/I I/ICKJ'IIO‘ICHI/II‘;I; OIIPCACIICHUC COOCTBEHHBIX

UCKJIIOYEHU.

[ToToku BEIYMCIIEHUI: OHATHUS MPOLECCa, MOTOKA.

BBoa/BeiBo B Python: ocHOBHEIE TOHSTHS.

Bron/BeiBos B Python: ocHOBHBIE rpynmbl kitaccoB 1 uHTepdericoB nmakera Python Tkinter.

[Iopsnok TpoBeNEHHs TEKYIIEro KOHTPOJIS YCIEBAEMOCTM M IPOMEKYTOYHOM
aTTeCTalMM MO AUCUUILIMHE Uil uHBanuaoB U nui ¢ OB3 npenycmotpen [lonoxxenueM o

TEKYIIEM KOHTPOJIC YCIICBACMOCTHU U HpOMe}KYTOqHOﬁ aTTeCTallun 06yqa101u1/1xc;1.

PECYPCHAS COCTABJIAIOLIASA

I[J'ISI IIPOBEACHUA 3aHATHH JIEKIIMOHHOI'O THIIA 10 ﬂaHHOﬁ JUCHUILUIMHE HCIIOJIB3YIOTCA

ayJJUTOPUH C MeAMa-000pyA0BaHUEM (IIPOEKTOP, IKpaH, HOYTOYK) U yueOHOI MeOebIo.



Jlisg mpoBeneHuss 3aHATUNH CEMUHAPCKOro Tumna (MpaKTUYECKUX 3aHATHI) 10 JaHHOMN
JUCLUIUIMHE HUCIIOIb3YIOTCS KOMIIBIOTEPHBIE KIIACChI, OCHAILICHHBIE KOMIIBIOTEPAMHU C JOCTYIIOM
B IHTEepHET 1 HEOOXOAMMBIM ITPOrPaMMHBIM 00€CIIEUCHHEM.

Jns  camocToATeNbHOM paboThl  OOY4YAOUIMXCSl HUCHONb3YeTCsl IOMEIeHUe s
CaMOCTOSITENIbHON paboThl 00y4aromuXxcs, OCHALICHHOE KOMIIBIOTEPAaMU C HEOOXOAMMBIM
MIPOrpaMMHBIM oOOecredeHneM U JocTynoM B VHTEpHET U 3JeKTPOHHYIO HH(GOPMalUOHHO-
00pa3oBaTeIbHYIO CPEy By3a.

Jis  mpoBelieHHsT KOHTPOJIE CaMOCTOSITENbHOM padoThl MO JaHHOM JAMCLUIUIMHE
HCIIOJIB3YIOTCS KOMIIBIOTEPHBIEC KJIACCHI, OCHAILIEHHBIE KOMIIBIOTEPAMH C JOCTYIIOM B MHTEpHET
1 HEOOXOAUMBIM IIPOIPAMMHBIM 00ECTIEYEHHEM.

Jlig mpoBeeHus TEKyLero KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu 110
JAQHHOM NMCLMIUIMHE MCIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI, OCHAILLEHHBIE KOMIIBIOTEPAMHU C

AOCTYIIOM B I/IHTepHeT n HGO6X0,III/IMBIM porpaMMHbBIM 00eCIICUCHHEM.

IlepeyeHb JMIEH3UOHHOTO IPOTPAMMHOIO o0ecevYeHnst

rij?[ HanmeHnoBanue Tun pecypca
Jluniensnonnoe cornamenue Microsoft - Open Value
1 Microsoft Windows Subscription pus pemenunit Education Solutions
NeV8265046
CyO6muuen3uonnsiii foroBop AO «CodrJlaiin Tpeitn»
2 Microsoft Office - Ne /131 ot 10.07.2020. Cpox aeiicTBUs 1OTOBOPA 110
31.07.2023
AnTtuBupyc Kacnepckoro CJI AO «CodtJlaita Tpetia» moroBop Nell/Tr ot
5 OTEYECTBEHHOT'O 24.01.2020, munensus Ne 17E02001290744508001009
MIPOU3BOJICTBA Cpok aeiictBus goroopa o 10.02.2022

IlepeyeHb cBOOOHO PACIPOCTPAHAEMOI0 IPOTPAMMHOIO o0ecneveHust
1. IDLE Python — sTo uHTerpupoBaHHasi cpeda pa3padOTKu U OOydeHHUs Ha SI3bIKE
Python
2. Lego Mindstorms EV3 c ycraHoBieHHOW BupTyanpbHOM Linux MamwmHON ams
nporpammupoBanus Ha Micro Python
B cootBerctBuu ¢ lonoxkeHneM O CO3JaHMU CHENMATIBHBIX YCJIOBHM JUIsl MHBAJIUJOB U
m ¢ OB3  wuHbopManmoHHO-TexXHONOrHYeckass 0a3a  0Opa3oBaTeNbHOrO  Ipolecca
IpelyCMaTpUBaeT HCIIOJIb30BAHUE MaTepUAIbHO-TEXHUYECKUX CPEICTB C YUYETOM Ppa3INYHbIX
HO30JI0THiT nHBanIuaoB u jauil ¢ OB3.

11. JUTEPATYPA

11.1. OcHoBHasi JIuTepaTypa

Ne Bbubnauorpaduyeckoe onucanue Tun (yueOHUK, KoanuecTBo

yueOHoe nocodue, B




y4eOHO-

METOJHYECKOe
mocooue
’ OuduoTeke
IIPAKTUKYM, ayJIHO0-,
BUJIEONIOCOOUS 1
J1p.)

[llenynpko, B. M. S3b1k mporpaMMHUpOBaHUS BBICOKOTO
ypoBzs Python. @yHKIMH, CTPYKTYpBI JaHHBIX,
JOTIOJTHUTENBHBIE MOYJIN: yueOHoe mocobue / B. M. SEC
Hlemynpko ; FOxubIl denepanbHblil yHUBEpCUTET. - PocToB- | yuebHOe mocodue SHanmyM

Ha/lony ; Taranpor : U3znatensctBo FOxkHOTO (henepanibHOTO
yHuBepcuteta, 2017. - 107 c. - ISBN 978-5-9275-2648-2. -
URL.: https://znanium.com/catalog/product/1021664

XKyxos, P. A. A3k nporpammuposanus Python:
MpakTUKyM: yueOHoe nocodbue / P.A. )KykoB. — Mockga: ObC

FH®OPA-M, 2020. — 216 c. — ISBN 978-5-16-014701-7. - | Yieonoemocodne |5 o om
URL.: https://znanium.com/catalog/product/1045700

11.2 lonosHuTeILHAS JIUTEPATYpa

. T'ypukoB, C. P. OcHOBBl airopuTMH3alMd U MporpammupoBaHusi Ha Python : yue0.
nocobue / C.P. I'ypukoB. — MockBa: ®OPYM : UHOPA-M, 2018. — 343 c. —- ISBN 978-
5-00091-487-8. - URL: https://znanium.com/catalog/product/924699

Konpgaes, B. JI. OCHOBBI anropuTMHU3alMK ¥ MPOrpaMMHUPOBaHUS [ DIEKTPOHHBIN pecypc] :

yue6. mocodue / B. [I. Kongaes ; mox pen. JI. I'. I'arapunoii. - M.: Uadpa-M, 2017. - 413 c.

- URL: http://znanium.com/catalog/product/902236.

. Komnes, H. 10. O6bexktno OpuentupoBanHoe IIporpammupoBanue. Xopoliass KHUra JIjst
Xopommx Jlroxeir / Komnes H.IO. - Mocksa: COJIOH-IIp., 2015. - 298 c. - ISBN 978-5-
91359-138-8. - URL: https://znanium.com/catalog/product/884394

Ilepuoanveckne u3aHust
. busnec-undopmaruka [DnekTpoHHBIH pecypc]: KypHan. — Pexum gocTyna K 3JeKTpOHHOM

OHJIaliH-Bepcuy KypHaua: http://bijournal.hse.ru

. KubepHnernka u nporpammupoBanue [DIeKTpOHHBIN pecypc]: xkypHal. — Pexxum noctyna k

AIIEKTPOHHOM OHJIaH-BepCHH XKypHaia: http:/nbpublish.com/e_kp
. Ilpuknagnas wuHbopmaTHKa [DJICKTPOHHBIA pecypc|: HAyYHO-IPAKTUYCCKHUA JKYpHAJ. -

PesxuM ocTyna K 31eKTpOHHON OHJIaH-BepcuH KypHana http:/www.appliedinformatics.ru

CucremMHBI aAMUHHCTpATOp [DIEKTPOHHBIM pecypc]: kypHan. — Pexum nocrynma K
AJICKTPOHHOHN OHJIAMH-BEPCHUHM XypHaia: http://www.samag.ru
. OtkpobiTeie cuctembl. CVYBJl [OnekrtpoHHbIl pecypc|: xkypHan. — Pexum pocryna:

http://dlib.eastview.com/browse/publication/64072
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11.3 CoBpemenHbie npodeccuoHaAIbHbIE 0a3bl JaHHBIX, HHPOPMAIHOHHbIE

CIIpaBOYHBIC CUCTEMBI, 3JICKTPOHHLIC OHOJIMOTEYHbIE CHCTEMbI

1. eLIBRARY.RU : nayunas snekrpoHHas OMOIMOTEKA [ DIEKTPOHHBIN pecypc]. — Pexxum

noctyma : https://elibrary.ru.

2. IPRBooks.ru : a1ekTpoHHO-0MOMHMOTeYHAst cucTeMa [ DIIeKTpOHHBIH pecypc]. — Pexxum

nocryma: http://www.iprbookshop.ru.

3. ZNANIUM.COM : a5ekTpoHHO-OMOIMOTEeYHas: cucTeMa [ DIIeKTpOHHBIN pecypc]. —
Pexxum noctyna: http://znanium.com.

4. DOb TAY : anexrponHas 6ubnroTeka [IneKTpoHHbBIN pecype]. — Pexum mocryna :

http://83.234.207.58/MarcWeb2/Default.asp.

B cootBercTBHE c [lonokeHHEM O CO3/IaHUU CIIEIUAIBHBIX YCIOBUN ISl MHBAIHIOB U
guir ¢ OB3  wuwHbOpMaIIMOHHO-TEXHOJOTHYECKass 0a3a  00pa3oBaTEIBHOTO  Tpolecca
MpeyCMaTPUBAET MCIIOJIb30BAHUE MAaTEPUANTBbHO-TEXHUYECKHX CPEICTB C YYETOM Pa3IUYHBIX
HO30JI0rui nHBanuAo0B u Jul ¢ OB3.

12. METOANYECKHUE YKA3ZAHUA J1JI1 OBYYAIOIIUXCSA 1O OCBOEHUTIO
JUCIUITIMHbI
YcnemHoe — ocBoeHWe — AMCHMIUIMHBI  «TexHomormst  pa3pabOTKM  OOBEKTHO-

OPUEHTHPOBAHHBIX MNpuiokeHH Ha Python» mpenmonaraer mnocemeHue JEKIHUOHHBIX U
MPAKTHUECKUX 3aHATHI, CaMOCTOSTENIbHYI0 pa0oTy HaJa M3yUYE€HUEM JIOTOJIHUTEIHLHOTO
TEOPETHUECKOr0  MaTepuajia W  BO3MOXKHOCTEH  PA3JMYHBIX  ONEPAlMOHHBIX  CHUCTEM.
Pexomenayercst mepen KaxabIM 3aHSITHEM TOBTOPSATH MaTepHal MPEAbIAYIIeH JEKIUH, U3y4aTh
JOKYMEHTBI, UCTOYHUKH OCHOBHOM M JTONMOJHUTEIBHOM JHUTEPATypbl MO MPONUIECHHOW TEME,
CTPYKTYpUpPOBaTh W3y4eHHbI. Takas paboTa ¢ y4eOHbIM MaTepHaloM TO3BOJUT 3aKPEMHTh
3HaHusA, Oonee A(P(EKTUBHO MOATOTOBUTHCS K YCTHBIM OMpOcaM H clade 3K3aMeHa II0
TUCIUTUIMHE, a TAaKK€ BBISIBUTH «IPOOJIEMHBIE» MECTa B 3HAHUSX W MOATOTOBHUTH BOMPOCHI K
MIPeroaaBaTesio.

[Ipy BBINOTHEHHM MPAKTHUECKUX 3aJaHUA MO TemaMm 3-6 oOydaromumcs CcleayeT
o0paTuThCs K MaTepuaJiaM H ONBITYy TNPOTPAMMHUPOBAHUS HA  PA3NIUYHBIX  S3BIKAX.
[TepBoHavasibHBIE MPAKTUUECKUE HABBIKK PAOOTHI MporpaMMupoBanus Ha Python oOygaromnuecs
MOJTy4aroT Ha MPAKTHUECKUX 3aHATHUSIX B ayJAUTOPUU C mpenoaaBareneM. [ljis caMocTosITenbHOM
OoTpabOTKM OSTHUX HABBIKOB PEKOMEHIyeTcs wucmonb3oBath Oecrutatieie IDLE, mmbo
BOCIIOJIB30BAThCS ayAUTOPUSAMU AKaJleMHUH, CIEUUATbHO OTBEIECHHBIMHU JIJIi CAaMOCTOSTEIbHOMN
paboter. OOyJarommecs MOTYT MOBTOPSTH YK€ 3HAKOMBIC aJITOPUTMBI BBITIOJTHEHHS PabOT 10
porpaMMupoBaHuio Ha Python u ananu3upoBaTh NOTyUYEHHbIE PE3YIIbTATHI.

Bce 3amanust uw TeopeTmueckue MaTepuaibl pPa3MENIAlOTCS B JIOKAIBHOM CETH U

AJIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTeNbHON cpeie AKaIeMUH.
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BrimonHeHnHble MpakTHYeckue paboThl CHAIOTCS MPENoJaBaTeIi0 HEMOCPEACTBEHHO B
ayIuTopuu MO0 OJHMM M3  CIEAYIOUMX CIOCOOOB: COXpaHEHHE B  BJIEKTPOHHOM
MH(POPMALIMOHHO-00pa30BaTEJIbHON Cpefie, OTIpaBKa MPENoAaBaTEN0 Ha MOYTOBBIN AmukK. [Ipn
OTIpPaBKE IPENO/aBaTeN0 BHINOJIHEHHOW pPa0OThl, MO IMOYTe OOyYarolEeMycsl CleayeT
obecrieunTh JTUYHYIO HaeHTH(uKanuio. Kak npaBuiio, B TeMe WM TEKCTE MHUChMa YKa3bIBaeTCs
kypc, ®UO obyuaromierocs, TMCUUILUIMHA, TEMa, IO KOTOPOIl BbIMoiIHEHa paboTel. HekoTopeie
IIPaKTUYECKHUE 3a/laHusl HE MOTryT OBITh CIellaHbl TOJIBKO B paMKaxX BBIJCIEHHOIO oObema
KOHTAaKTHOM pPaboOThl (B ayIUTOPUH) U «JOJEIBIBAIOTCS» B Yachl CAMOCTOSITEILHONH pabOTHI.
Cnaua Takux pabOT Ha MPOBEPKY OCYILECTBIISCTCS TEMHU K€ CaMbIMHU CIOCOOAaMH, YTO U IO
OKOHYaHHUH MPAKTUUYECKUX 3aHATHH. Pe3ynbTaThl MpOBEpKU BBIMOIHEHHBIX pabOT AOBOASTCS 10
CBEJIeHUsI 00ydarolerocss BO BpeMs ayJUTOpHBIX 3aHATMH w/wim B 4vacel KCP, a Tarxke
pasMelarTcs B IEKTPOHHON HMH(POPMALIMOHHO-00pa30BaTEIbHON Cpejie.

Koncynbranuu 1no BHIOTHEHUIO TPAKTUYECKUX M CAMOCTOSITEIBHBIX PadoT, 00CyXKIeHHE
OTMETOK W JOMYILEHHBIX omubok ocymectsisiercss Bo Bpemss KCP Ha xadenpe npuxianHoi
MH(POPMATUKU WIN B ayJUTOPUH 10 pacnucanuio. KoHcyIbTalMy MOTyT OCYILECTBIISATHCS TaKKe
MOCPECTBOM acHMHXpOHHOTO (mouta, DMOC) u CHHXPOHHOTO (ZOOM) KOMMYHHUKAIIHOHHOTO
B3aUMOJICUCTBUA 110 NPEIBAPUTEIBHON TOTOBOPEHHOCTH C IIPENIOAABATEIIEM.

DopMOl TPOMEKYTOUYHOTO KOHTPOJS MO JUCHMIUIMHE BBICTYIAET 3K3aMEH, KOTOPBIN
IIPOBOJUTCA B (pOpPME YCTHOTO OTBETA HA TEOPETHUECKUII BOIIPOC U BBIIIOJHEHUS IPAKTUYECKOTO
3aganus. Kpurepun nomnycka K 3K3aMeHy M yCJIOBHS €ro CAAaud O3BYUYMBAETCs MPEINOJaBaTEIEM

Ha ICPBBIX 3aHATHAX 1O JUCHUIIIINHEC.
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