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HosicHuTeabHASA 3aNIMCKa

AKTYyaJbHOCTB: B HAcTOsIIEe BpeMs Mpolecc HHPOPMATU3AIUH TPOSIBISETCS BO BCEX
chepax dYemoBEUECKOH JeATENbHOCTH. VIcronb3oBaHHE COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHI SBIIETCS HEOOXOAMMBIM YCIOBHUEM YCIEHIHOTO Pa3BUTHS KaK OTAENbHBIX
oTpacieil, Tak W rocyaapctBa B ImenoMm. Co3naHue, BHEIPEHHE, HKCIUTyaTals, a TaKxke
COBEPILICHCTBOBAaHME  WH(POPMALMOHHBIX  TEXHOJOTUH  HEMBICAIMMO  0€3  y4acTus
KBaJIM(ULIMPOBAHHBIX U YBICUEHHBIX CIICLUAINCTOB, B CBSI3U C 3TUM BHeJpeHue Kypca «OCHOBBI
nporpaMMupoBaHus Ha s3bike Python Ha mnpumepe mnporpamMMupoBaHus O€CUIOTHOTO
JIETATEeNILHOTO amnmapara» B yueOHBIH Mpolecc akTyaIbHO.

[Iporpamma yuyebHoro kypca «OCHOBBI NpOrpaMMHUpOBaHHMs Ha s3bike Python Ha
npuMepe MNporpaMMHpPOBaHUS OECHWJIOTHOIO JIETATEJbHOIO —ammapaTa) HampaBjieHa Ha
MOJATOTOBKY TBOPUYECKOW, TEXHUYECKH TPaMOTHOW, TapMOHHUYHO pPa3BUTOM JIMYHOCTH,
oOiajarommeil JIOTHYECKUM MBIIUICHHEM, CHOCOOHOW aHaIM3upoBaTh M pemaTh 3agadd B
KOMaHJIe B 00JIaCTH MH(POPMALMOHHBIX U a3pPOTEXHOJOTHH, pelIaTh CUTYyallHOHHBIE KEeWCOBBIE
3aJJaHus, OCHOBaHHbBIC HAa TPYIIIOBBIX MPOEKTAX.

3aHATHA IO JAaHHOMY KYPCY PacCUMTaHbl Ha OOIEHAYYHYIO MMOATOTOBKY O0yYarOUIUXCs,
pa3BUTHE WX MBIIUICHUS, JIOTUKH, MaTeMaTHYECKUX CIIOCOOHOCTEH, WCCIIeI0BaTEIbCKUX
HABBIKOB.

VYueOubiii kypc «OcCHOBBI MporpaMMupoBaHus Ha s3blke Python Ha mnpumepe
MPOrpaMMHUPOBAaHUS OECIUIOTHOTO JIETATEIBHOTO ammapaTay HampaBieH Ha W3YYEHUE OCHOB
porpaMMHUpOBaHus Ha si3bike Python u nmporpammupoBanne aBTOHOMHBIX KBaIPOKOIITEPOB.

B pamkax kypca «OCHOBBI TpOrpaMMHUpOBaHHMS Ha s3blIke Python Ha mnpumepe
MpPOrpaMMHUPOBAaHUS  OECHHJIIOTHOTO  JIETAaTeNBHOTO  ammapaTtay  oOydammuecs CMOTYT
MO3HAKOMHUTHCS €  (PU3MYECKMMH, TEXHHYECKHMH U  MaTeMaTHUYeCKUMU TOHSATHSIMHU.
[TproOperénnbie 3HAaHUS OYAYT MPUMEHUMBI B TBOPUECKUX MTPOEKTAX.

VYueOubiii kypc «OcHOBBI IporpaMMupoBaHusi Ha s3blke Python Ha mnpumepe
NpPOrpaMMHUPOBAaHUS  OECHUJIOTHOTO  JIETAaTeNBbHOTO  ammapara»  MpelCcTaBisieT  coOoif
CaMOCTOSITENIbHBIN MOAYJb M COAEPKHUT HEOOXOIMMBIE TEMBI U3 Kypca HHPOPMATUKU U (PU3UKH.

Iean nporpammbl: ocBoenune Hard- u Soft-komnereniuii 00y4yaromuMucs B 00aacTu
POTPaAMMHUPOBAHUS M aDPOTEXHOJIIOTUH Yepe3 UCTI0Ih30BAHNE KEHC-TEXHOIOTHIA.

3amaun:
Obyuarowue:

— W3y4dTh Oa30BbIC MOHSITHSA: AITOPHTM, OJOK-CXeMa, IepeMeHHas, IUKJ, YCIOBHS,

BbIUKCIUMAs QYHKIIHS;



c(hopMHpPOBaTh HABBIKK BBITIOJHEHUS TEXHOJIOTHYECKOHN LIETIOUYKH pa3paboTKU MpOorpaMm
CpeACTBaMU si3bIKa rporpammupoBanus Python;

U3yYUTh OCHOBHBIE KOHCTPYKLMH s3bIKa IMporpammupoBanusi Python, mosBossromue
paboTaThb C MPOCTHIMM M COCTaBHBIMH THUIIAMH JaHHBIX (CTpOKaMH, CIHCKaMH,
KOpTEXKaMH, CJIOBapsIMU, MHOXKECTBAMH );

HAYYUTh MPUMEHATh HABBIKA MPOTPAMMHPOBAHUS HAa KOHKPETHOW yueOHOH cHTyauuu
(mporpammupoBaHre OECIMIIOTHBIX JICTATEIbHBIX alllapaToB HAa y4eOHYIO 3a1a4dy);
pa3BUTh HAaBBIK MWJIOTHPOBAHUS OECHIIOTHBIX JeTaTenbHbX anmapatoB (BIIJIA) na
MIPaKTHUKE;

IMIPUBUTH HAaBbBIKU HpOGKTHOfI ACATCIIBHOCTH.

Paszsusarowue:

CIocoOCTBOBATH PACHIMPEHUIO CIIOBAPHOTO 3a11aca;

CIOCOOCTBOBAaTh  PAa3BUTUIO  NaMSITH, BHHUMaHUS, TEXHHYECKOTO  MBINUICHHUS,
M300pEeTaTeNIbHOCTH;

CIOCOOCTBOBATH PA3BUTHIO AJITOPUTMUICCKOTO MBIIIIJICHHS;

croco6cTBOBaTH (HOPMUPOBAHUIO HHTEPECA K TEXHUUYECKUM 3HAHUSIM;

croco6cTBOBaTh (DOPMHUPOBAHUIO YMEHHUS MPAKTUYECKOTO MPUMEHEHHS MOTYyYCHHBIX
3HAHHI;

chopMupoBaTh yMEeHHE (DOPMYITHPOBATH, APTYMEHTHUPOBATH U OTCTABATh CBOE MHCHUIC,

C(i)OpMI/IpOBaTL YMCHHUCEC BBICTYIIATH HY6J'II/I‘IHO C IOKJIagaMu, IMpC3CHTallUAMUA U T. II.

Bocnumamenvhuie:.

BOCTIMTHIBATh aKKYPATHOCTh M TUCITUTUIMHUPOBAHHOCTH IPH BBITOJIHEHUH Pa0OTHI;
crocoOcTBOBaTh  (DOPMHUPOBAHUIO  TOJIOKHUTEIBHOW  MOTHUBAIlMM K  TPYIOBOHU
NeSITEIbHOCTH;

CrocoOcTBOBaTh (POPMHUPOBAHUIO OMBITA COBMECTHOTO M MHAMBHIYaJLHOTO TBOPYECTBA
IIPH BBITIOJTHEHUM KOMAHTHBIX 33 aHHIA;

BOCIIMTHIBATh TPYIOJIIOOHE, yBaXKEHUE K TPYAY;

dbopMUpPOBATh YYBCTBO KOJIJIEKTUBU3MA U B3aMMOIIOMOIIIH;

BOCIIHUTHIBATh YYBCTBO MATPUOTH3MA, TPAXKIAHCTBEHHOCTH, TOPAOCTH 32 JOCTHIKCHHUS

OTEUYCCTBCHHOM HAaYKH U TCXHUKU.



Ilnanupyemblie pe3yabTaTbl M CIIOCOOBI UX MPOBEPKH

JInuHOCTHBIE pe3yabTaThl:

KPUTUYECKOE OTHOLICHUE K HH(POpMAIUK U N30UPATEIbHOCTD €€ BOCIPUSATHS;
OCMBICIICHHE MOTUBOB CBOMX JEHUCTBHUM IIPU BBINOJIHEHUH 3aJaHUM;

pasBUTHE JTH0003HATEIBHOCTH, COOOPA3UTEIBHOCTH IIPU BBINOJIHEHUH Pa3HOOOpa3HbIX
3aJaHIi TPOOJIEMHOTO M ABPUCTHYECKOTO XapaKTepa;

pa3BUTHE  BHUMATEJIbHOCTH,  HACTOMYMBOCTH,  LEJIEYCTPEMJIEHHOCTH,  YMEHUS
IPE010JIeBaTh TPYAHOCTH;

pa3sBUTHE CaMOCTOATENbHOCTH CYKICHHUH, HE3aBUCUMOCTH U  HECTaHJApTHOCTH
MBILLUICHHUS;

OCBOCHHE COLMAIBHBIX HOPM, MPABWJI MOBEACHUS, poJiel u (OpM COLMAIbHON )KU3HU B
rpymnmnax u cooOI1ecTBax;

(dbopMHpOBaHHE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIEHUU M COTPYAHHUYECTBE C

JIPYTUMH 00yJatOITIMHC.

MeTanpenMeTHMe pe3yJjbTaThbl:

PeZVﬂﬂmu6Hbl€ YHUBEpCAajilbHble V'{€6Hbl€ oelicmeus.

yMEeHUe IPUHUMATh U COXPAHATh YUEOHYIO 3a1auy;

YMEHHME [IJIaHUPOBATh 1OCJIEI0BATENbHOCTD IAr0B AJIFOPUTMA JUIs IOCTHKEHUS LIENH;
YMEHME CTAaBUTh L€Nb (CO3AaHUE TBOPUECKON paboThl), IIAHUPOBATh JTOCTHKEHUE 3TOMN
Leny;

YMEHHE OCYLIECTBIIATH NTOTOBBIM U MOIIATOBBIM KOHTPOJIb 110 PE3YNbTATY;

CIIOCOOHOCTH a/IeKBaTHO BOCIIPUHUMATh OLIEHKY HACTABHMKA U JIPYTHX 00y4aroluxcs;
YMEHHE pa3ianyaTh Cocod U pe3yiabTaT JeiCTBUS;

YMEHHE BHOCUTh KOPPEKTUBBI B IEHCTBUS B CIIy4ae PACXOKIEHUS PE3yNbTaTa PEeLICHUS
3aJauu Ha OCHOBE €€ OLIEHKHU M yuéTa XapakTepa CIeJaHHbIX OUIMOOK;

YMEHHE B COTPYIHUYECTBE CTABUTh HOBBIEC yUEOHbIE 3a/1auu;

CIIOCOOHOCTH MPOSIBIATH T03HABATEIbHYIO HHUIIUATUBY B yU€OHOM COTPY/IHUYECTBE;
YMEHHUE OCBanBaTh CHOCOOBI pelieHus: Npo0aeM TBOPUYECKOI'O XapakTepa B JKU3HEHHBIX
CUTYaLUsX;

YMEHHE OLIEHUBATh TMOJIYYAIOIIUNUCS TBOPYECKUH TMPOAYKT U COOTHOCHTH €ro ¢
M3HAYAJIbHBIM 3aMBICJIOM, BBINOJIHSITH [0 HEOOXOAMMOCTH KOPPEKIHMH JHO0 MPOAYKTa,

00 3aMbICIIa.

Ilo3nasamenvHble YHUBEPCAIbHbBIE Vll€6Hbl€ oeticmeusi.




— yMEHHE OCYIIECTBIATh IMOMCK HHPOPMAIMM B HHIAMBHIYAJIbHBIX HH()OPMAIMOHHBIX
apxuBax oOydaromierocs, MH(OPMAIIMOHHON cpeae 00pa30BaTEIBHOTO YUPEXKICHUS,
denepanbHBIX XpaHUIUIIAX UH(OPMAIIMOHHBIX 00Pa30BaTENbHBIX PECYPCOB;

— yMEHHE HCIOJb30BaTh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTUH
JUISL peIICHNs] KOMMYHHKATUBHBIX, TI03HABATEIIFHBIX M TBOPUECKHX 3a/1ay;

— YMEHHE OPHUEHTUPOBATHCS B Pa3HOOOpa3HH CIOCOOOB PEIICHHS 3a/1a4;

— YMEHHME OCYUICCTBIATh AaHaTU3 OOBEKTOB C BBIIEICHHEM CYHIECTBEHHBIX U
HECYII[ECTBEHHBIX MPU3HAKOB,;

— yMEHHE IPOBOANUTH CPABHEHHE, KJIACCU(HUKALIMIO 110 3aJaHHBIM KPUTEPHUSIM;

— YMEHHE CTPOHTH JIOTHUECKHE PACCYXJIEHUS B (OopMe CBSI3U NPOCTHIX CYXACHUH 00
00BEKTE;

— yMEHHE yCTaHaBJIMBaTh aHAJIOTHH, IPUYMHHO-CIIC/ICTBCHHBIE CBS3H;

— yMEHHE MOJEIMPOBaTh, NPEOOPA3OBHIBATH OOBEKT M3 YYBCTBEHHOH (hOpMBI B MOJEIb,
I7Ie  BBIZACICHBI  CYIIECTBEHHBIE XapPaKTEPUCTHKH OO0BEKTa  (MPOCTPAaHCTBEHHO-
rpaduveckas Wi 3HaKOBO-CHMBOJIMYECKas );

— yMEHHE CHUHTE3MpOBaTh, COCTABIATH LEJIO€ W3 YacTel, B TOM YHCJIE CaMOCTOSITEIHHO
JOCTPaMBaTh C BOCIOJIHEHHEM HEIOCTAIOIINX KOMIIOHEHTOB.

Kommynuxamuensie ynusepcaivhbie VH€6Hbl€ oelicmeus.

— yMEHHE apryMEHTHPOBATh CBOIO TOYKY 3pPEHHUs HA BHIOOP OCHOBAaHUI M KPUTEPUEB MPHU
BBIJICJICHUY NIPU3HAKOB, CPABHECHHUH U KJIACCU(PHUKAIIMHA O0BEKTOB;

— yYMEHHE BBICIYIINBATh COOECEIHUKA U BECTH JTHAJIOT;

— CHOCOOHOCThH TPHU3HABATh BO3MOXKHOCTH CYIIIECTBOBAHUS PA3IMIHBIX TOUCK 3PEHUS H
paBa KaxkJ0r0 HMETh CBOIO;

— YMEHHE TIIaHUPOBaTh Yy4eOHOE COTPYAHUYECTBO C HACTABHUKOM U JIPYTHUMH
00y4JarIUMUCS: OTMPEAEATh 1eNH, QYHKIIUN YIaCTHUKOB, CIOCOOBI B3aUMOICHCTBHUS;

— YMCHHUC OCYHICCTBJIATH ITOCTAHOBKY BOIIPOCOB: MHUIITMATHUBHOC COTPYAHUYCCTBO B IIOMCKE
u coope uHpopmaiuu;

— YyMeHHEe pa3pemaTh KOHQJIMKTHL: BBIABICHUE, HJIEHTU(UKALNS MPOOIEMbI, TMOUCK H
OIICHKa allbTEPHATHUBHBIX CIIOCOOOB pa3pelieHrs KOH(DIUKTA, IPUHATHE PEUICHHUS U €ro
peam3anys;

— YMCHHC C )IOCTaTO‘IHOfI MHOJIHOTOU ¥ TOYHOCTELIO BBIpAXXAaTb CBOW MBICJIN B COOTBETCTBUU
C 3a7]auaMU ¥ YCIOBUSIMHU KOMMYHHKAIUH;

— BJaJICHHE MOHOJOTMYECKON U AUAIOTHYSCKOMN (I)OpMaMI/I pcyu.



IIpenmeTHbIe pe3yabTaThI
B pesynbrare ocBoeHUs MPOrpaMMbl 00yUarOIIUECs TOJIKHBI
3HAMb.
— OCHOBHBIE AJITOPUTMUYECKUE KOHCTPYKLIHH;
— INPUHLHMIIBI IOCTPOEHUS OJIOK-CXEM;
— TNPUHIHMIIEI CTPYKTYPHOTO NMPOrpaMMHUpOBaHus Ha s3bike Python;

— yto Takoe BIIJIA u ux npeaHaznaueHue.

— COCTaBJIATH AJITOPUTMBI JJI1 pCHICHUA MMPUKIAAHBIX 3a1a4;

— PpCajIM30BbIBATH AJITOPUTMBI Ha KOMIIBIOTCPC B BHUAC IMPOTpaMM, HAITMCAHHBIX Ha A3BIKC

Python;
— npumeHats 6ubnuoreky Tkinter;
— OWIAXHUBATh U TECTUPOBATH IMPOTrPAMMBI, HaNKMCaHHbIE Ha s3bIke Python;
— HacrtpauBatb BI1JIA;
— IpPEeACTaBIIATh CBOM IPOEKT.
e1adems:
— OCHOBHOM T€pMHUHOJIOTHEN B 00JIACTH aITOPUTMU3ALUYU U IPOTPaMMUPOBAHUS;
— OCHOBHBIMH HaBBIKAMU MPOTpPaMMHUpPOBaHUA Ha s3bike Python;

— 3HaHUAMMU I10 YCTPOﬁCTBy U NPUMCHCHHIO OCCIIMIIOTHUKOB.

DopMbl OABEACHUA UTOTOB peaIn3aluy J0NMOJHUTEIbHON POrpaMMbl
IlogBeneHne UTOTOB peAIN3yeTCs B paMKax CIEAYIOUIMX MEPONPUATHI: TECTUPOBAHUE 10
IPOrpaMMHUPOBAHHUIO Ha si3bIke Python, 3amuTa pe3ynbraToB BeiloHEHUs Ketica Ne 4,

TpYHIIOBBIC COPECBHOBAHU.

(I’OpMI)I AEMOHCTpPaAUH PE3YyJbTaTOB oﬁyqeﬂuﬂ

[IpencraBienue pe3ynbTaToB 00pa30BaTEIbHOM AESITEIBLHOCTH MPOHAET B popMe MyOInIHOM

MMpE3CHTalluH peIJ_IeHI/Iﬁ KEMCOB KOMaHIaMU H nocJICAYIOIUX OTBETOB BBICTYHAKOIINUX Ha

BOITPOCHI HACTABHUKA U IPYTUX KOMaH]I.
®opMbI JTUATHOCTHKHU Pe3yJIbTATOB 00yUeHHs

Becez[a, TECTUPOBAHUC, OIIPOC.



Temarnueckuii miaian

Ha3Banue pa3nena, TeMbl

KoaunuecTBO 4acoB

Bcero

Teopus

IpakTuka

DopMbI
arrecrauuu/
KOHTPOJIsA

BBenenue B o0pa3oBaTeIbHYI0
NporpamMmy, TeEXHMKA 0e30MaCHOCTH

1

TecrupoBanue

OcHoBbl s3b1ka Python. IIpumeps! Ha
si3bike Python ¢ pazoopom
KOHCTPYKUMI: IHMKJIBI, YCI0BUS,
BETBJICHHUSI, MACCHUBbI, THIIBI JAHHbBIX

TecrupoBanue

Keiic 1. «Yraaaii uncjio»

JdemoncTpanus
peleHu# Keiica

3.1

BBeznenue B MCKYCCTBEHHBIH MHTEIJICKT.
[Tpumeps! Ha si3b1Ke Python ¢
MCKYCCTBEHHBIM WHTEJICKTOM I10
YraJbIBAaHUIO YUCEIl, METOJ] TUXOTOMUH.
VYnpaBieHne HCKYCCTBEHHBIM
MHTEIUIEKTOM

3.2

[ToaroroBka K myOJHYHOMY BBICTYILICHHIO
JUTS 3aIUThI PE3yNIbTaTOB. JeMoHCTparust
oT4éTa B TPYIINE U 3aIUTa PE3YJIbTATOB
paboThI

Keiic 2. «Cnacu ocTpoB»

10

JdeMoHcTpanus
pelIeHni Keica

4.1

Pa6ota Ha s13p1ke Python co croBapsimu u
CIMCKaMH, MHOXKECTBEHHOE
IIpUCBauBaHue, 100ABICHUE HJIEMEHTOB B
CIIMCOK U UX yAaJleHue

4.2

[ImanupoBanue qu3aiiHa U MEXAHUKHU
urpsl. Co3llaHue TJIaBHOTO MEHIO UTPHI,
HOACYETa OYKOB

4.3

Busyanu3zanus nporpaMMsl B BUjie OJIOK-
CXEMBI

4.4

TectupoBanue HanMCaHHOW IPOrPaMMBI U
nopabotka. Iloaroroska k myoinyHomy
BBICTYIUICHHIO JUJIS 3aIUTHI PE3YJIbTAaTOB.
JleMoHCTpalus pe3ynbTaToB paboThI

Keiic 3. «kKanbkyasTop»

10

JdemoHcTpanus
pelIeHui Keica

5.1

[TocranoBKka mpo0GieMbl, reHepanus myTen
peleHus

5.2

Co3nanne NpoCTEeNIIEero KaabKyIsTopa ¢
nomolpio 6ubnanoreku Tkinter

5.3

TecTupoBaHye HAMMCAaHHOW MPOTPAMMBI U




nopaboTka

5.4 |TToaroroBka K MyOIMYHOMY BBICTYIIJICHUIO 2 1 1
JUIS 3alllUThl pe3yabTaToB. JleMoHcTpanus
PE3yNbTaTOB pabOTHI

6. |Keiic 4. [IlporpammupoBaHue 35 11 24 JdemoncTpanus
ABTOHOMHBIX KBa/IPOKONTEPOB peleHu# Keiica

6.1 | Texuuka 6€30MaCHOCTH MPH MONETAX. 2 1 1
[IpoBeneHue NOJETOB B PyUHOM PEKUME

6.2 |IIporpammupoBaHue B3IETA U MMOCATAKI 4 1 3
OECIMIOTHOTO JIETATEIBHOTO anmnapaTa

6.3 | BeimoHeHNE KOMaHI «Pa3BoOpPOT», 6 2 4
«U3MEHEHME BBICOTBI», «U3MEHEHUE
TTO3ULIH

6.4 | BeImoTHeHHE TPYIITIOBOTO TONETA 2 0 2
BPYUYHYIO

6.5 | BeimosHeHre O3UIIMOHUPOBAHHUS 10 8 2 6
MeTKam

6.6 |[IporpammupoBaHue TPYMIIOBOTO MOJIETA 7 3 4

6.7 |IIporpaMmMupoBaHHE POCBOTO 6
B3aUMOJICVCTBHUS

Hroro:| 68 22 46
Conepxanue y4eOHO-TeMAaTHYECKOI0 IJIAHA

Ne Tembl 3aHATHH Conepxanue 3aHATHI

1. | BeoaHoe 3ansntue. BBenenue B | Teopusi: BBeeHue B 00pa3oBaTebHYIO
npeaMer, TEXHUKA nporpamMmy. O3HakoMJIEHHE 00yYaroIuXxcs ¢
oe3onacunoctu (1 4) nporpamMmoit, mpuéMamu u popMaMu padbOTHI.

BBoxsbl nHcTpyKTax 1o Th.

2. | OcHOBBI SI3bIKA Python. | Teopusi: ucropus si3sika Python, chepa
IIpumepsl Ha sa3bike Python ¢ | npuMeHeHus sA3bIKa, pa3audne B BEPCHSIX,
pa3dopom KOHCTPYKIHIi: | 0coOOeHHOCTH cuHTaKcuca. OObsSBICHNE U
HHKJIbI, YCJIOBHUSA, BeTBJIEHUs, | HCIIOJIb30BaHUE epeMeHHbIX B Python.
MAaCCHBbI, THIILI JaHHBIX (4 4) | Mcnosnb30BaHuE CTPOK, MACCUBOB, KOPTEXKEN 1

cioBapeit B Python. Hcnionb3oBanue ycinoBuid,
IIMKJIOB U BeTBJIeHHH B Python.

IIpakTuka: 3anyck uHTepnperaropa. Paznmuns
MHTEpIpeTaTopa u komnuidaropa. Hanucanue
IIPOCTEHMIINX IEMOHCTPALMOHHBIX TPOIPAMM.
MuHU-TIpOrpaMMBbl BHYTPU TPOTPAMMBI.
Beipaxxenus B BbI30Bax (yHKUMNA. FiMeHa
MEPEMEHHBIX. YTIPaXHEHUS 110 HAMCAHUIO
IIPOrpaMM C MCII0JIb30BaHUEM IIEPEMEHHBIX,
YCJIOBHMM M LIMKJIOB. ['eHeparus ciy4ailHbIX YUCEl.
['pynnupoBka UKIOB B O0ku. Onepanuu
CPaBHEHHSI.

3 Keiic «Yragaii yucjio»

3.1 | BBegeHne B WCKYCCTBEHHBIH ‘ Teopusi: aIrOpUTMBI NOMCKA YKMCIIA B MACCHBE.




uHTeIeKT. [Ipumeps! Ha s3bIKe
Python ¢  uckyccTBeHHBIM
MHTEIJICKTOM MO yraJbIBAaHHIO
qHuceNl,  METOA  JAMXOTOMHHU.
VmpaBneHne  MCKYCCTBEHHBIM
UHTEJUIEKTOM (6 1)

BapuanTel coptupoBok. [Touck auxoromueil.
PaboTta ¢ nepeMeHHBIMH, paboTa ¢ GYHKLIUAMHU.
IIpakTuka: ynpaxxHeHHs 110 TOUCKY YHCEN B
MaccuBe. YTPaKHEHHS HA COPTUPOBKY YHCE.
Anroputmsl noucka yucina. MccienoBanue
CKOPOCTH pabOThI aITOPUTMOB.

3.2 | IloaroroBka K myOoIM4IHOMY Teopusi: co3nanue y1o0HOM U OHATHON
BBICTYIIJICHUIO VIS 3aIUThI IIPE3EHTAlLHH.
pe3ynbTaToB. JleMoHCcTpanus IIpakTHka: MOArOTOBKA IPE3ECHTALMU JUISl 3AILIUTHI.
oT4éTa B IpyIIIE U 3alluTa [ToaroToBka peuu JUist 3aLUTHI.
pe3yabTaToB padoThl (2 4)

4 Keiic «Cnacu ocTpoB»

4.1 | Pabora Ha s361Ke Python co Teopus: 3HAKOMCTBO C KEHCOM, ITPEJICTABICHUE
CJIOBAapsIMU U CIIUCKaMH, HOCTaBJIIEHHON IIPOOJIEMBI.

MHO’KECTBEHHOE ITpUcBauBanue, | Joctyn k anemenTam no uxaekcam. [lonydyenue

no0aBJIeHUE IIEMEHTOB B cyioBa U3 cioBaps. OToOpakeHue UrpoBOro Mot

CIIUCOK U UX yaajieHue (4 41) urpoka. [loayuenue npeanoaoxeHuii urpoka.
[TpoBepka OMYCTUMOCTH MPEIIOI0KEHUN UTPOKA.
IIpakTHKa: MO3TOBOW IITYpM. AHAIIN3 TPOOIEMBI,
reHepanus 1 00CyKIeHne METOI0B €€ PeLIeHHUS.
Cosznanue nporotuna nporpamMmmsl. OTpadboTka
METOJHUK.

4.2 | IlnanupoBaHue nu3aiiHa U Teopus: noHATHE «MEXaHUKA UTPBDY,

MexaHuku urpsl. Co3znanue OrpaHUYEHUs, IPaBUJIA.

[JIaBHOTO MEHIO Urpsl, nojacuéra | [lpakruka: ynpaxuenus. [IpoBepka Hanmuuus

OYKOB (2 ) OyKBBI B CEKpeTHOM ciioBe. [IpoBepka — He
noGenni 1 urpok. O6padboTKa OMIMOOYHBIX
npeanonoxenuil. [IpoBepka — He npourpai iu
UTPOK. 3aBEpIICHUE WIH [Iepe3arpy3Ka Urphl.
Co3znanue r1aBHOrO MEHIO UT'PBI, pean3anus
IO/ICYUETA OYKOB.

4.3 | Buzyanusaius nporpamMmsl B Teopusi: npoeKkTUPOBaHNE IPOEKTA C IIOMOILBIO
BUJIE OJI0K-cXeMBI (2 ) OJIOK-CXEM.

IIpakTHuka: co3nanue Onok-cxeMm. Bersienue B
O50K-cxeMax. 3aKkaHYMBaeM UM HAUMHAEM UTPY C
Hauyana. Crnenyromias nonbsiTka. O6paTHas CBA3b C
UTPOKOM.

4.4 | TectupoBaHHE HANMCAaHHOMN IIpakTHKa: TeCTUpOBaHUE CO3JAHHOMN UIPBI-
IporpaMMebl U JopaboTka IIPOrpaMMbl, TOpabOTKa U PACUIMPEHNE
(1) BO3MOKHOCTEH.

4.5 | IlogroroBka K mMyOJIU4YHOMY IIpakTHka: MOArOTOBKA MPE3EHTALMM U PEUU AJIs
BBICTYIUICHHUIO JISI 3AIIUTHI 3amuThl. [Ipe3enTanus co3gaHHON MPOTrpamMMmBbl.
pe3ynbTaToB. JleMoHCcTpanus
pe3ynbTaToB paboTsl (1 9)

5 Keiic «KaabkyasaTop»

5.1 | Odopmrnenue npoextHoW ujeH. | Teopusi: 3HAKOMCTBO C KeiicoM, peCTaBIeHNE
dopmHpoBaHHE MPOrpaMMBbI | TOCTaBICHHON POOIEMBI.
pa6or (1 u) IIpakTHka: MO3roBoOM ITypM. AHAJIN3 TPOOIEMBI,

re’epanus 1 00CyX/IeHHe METOJIOB €€ pelleHusl.

5.2 | IIporpamma JUIS pa0ots! | [IpakTHKa: HalMCaHUE MPOTrPAMMBI I OYAYIIEro




KaJbKyJsiTopa (2 1) KaJIbKYJISTOPA.

5.3 | Co3nanme  BHemHero  Buja | [IpakTuka: co3janue BHEIIHETO BUAA
KaJIbKyJsiTopa (2 1) KaJIbKYJISTOPA.

5.4 | TectupoBaHH€E HAIIMCAHHOU IIpakTHKa: TeCTUPOBaHUE CO3JAHHOM IIPOTPAMMBI,
IporpaMMbl U 10pabOTKa J0paboTKa U paclIipeHne BO3MOXKHOCTEH.

(24)

5.5 | IloaroroBka k myOoIu4HOMY IIpakTHKa: NOArOTOBKA NIPE3EHTALMU U ey A
BBICTYIUICHHUIO JUISI 3aIUTHI 3aLUTHI.
pe3ynbTaToB (2 )

5.6 | JlemoHCTpanus pe3yiabTaToB IIpakTuka: npe3eHTanys CO3JaHHOW IPOrPaMMBI.
pabotsI (1 1)

6 Keiic «IIporpaMMupoBaHue aBTOHOMHBIX KBAIPOKONITEPOB)

6.1 | Texuuka Oe3omacHocTn 1ipu | Teopusi: 3HAKOMCTBO C KeiicOM, IPECTaBICHNE
nonérax. [IpoBeneHne mNonETOB | MOCTABICHHOM MPOOJIEMBI, IPABUIIA TEXHUKU
B PY4YHOM pexxume (2 4) 6e3onacHocTu. M3yyeHne KOHCTPYKIUHU

KBaJJPOKOITEPOB.
IIpakTuka: noi€rel Ha KBaJIPOKOITEPAX B PYUHOM
peKuMe.

6.2 | IIporpammupoBanue B3néta u | Teopusi: OCHOBBI TPOTPaMMHUPOBAHUS
HOCATKU 0ecHMJIOTHOrO | KBaJIpOKONTEPOB Ha s3bike Python.

JeTaTeNbHOrO anmapara (4 4) IIpakTuka: TeCTUPOBAaHME HAITMCAHHOTO KOJA B
peKuMax B3JIETA U MOCAJIKH.

6.3 | BeimonHenne KoMaH[ Teopusi: TeopeTuecKre€ OCHOBBI BBIIIOJIHEHUS
«pa3BOPOTY», «U3MEHEHUE pa3BOpPOTa, U3MEHEHUS BBICOTHI U IO3UIUH Ha
BBICOTBI», «M3MEHEHUE KBaJIpOKOIITEpax.
no3uuun» (6 1) IIpakTHKa: TeCTUPOBaHUE IPOIPAMMHOI0O KOJIa B

peXHUMax pa3BoOpOTa, U3MEHEHUS BBICOTHI U
0ek371103178

6.4 | BreimonHeHHE TPYIIIOBOTO IIpakTHKa: BBIITOJIHEHUE TPYNIIOBOIO MOJIETA HA
noJéTa BpyuHyo (2 9) KBaJIPOKOINTEPE B PYUHOM PEKUME.

6.5 | BemmonHenue Teopusi: 0CHOBBI NO3ULIMOHUPOBaHUS indoor u
MO3ULIMOHUPOBAHUS 1O MeTKaM | outdoor KBaJpOKONTEPOB.

(8 1) IIpakTHKa: TeCTUPOBaHUE PEKUMA
nosuonnposanus 1o ArUco - Mapkepam.

6.6 | [IporpammupoBanue Teopusi: 0CHOBBI IPYIIIOBOIO MOJIETA
rpymnmnoBoro nojuéra (7 u) KBaJpoKonTepos. M3ydyeHne TUIIOB rPyNIIOBOrO

MOBEJICHUsI POOOTOB.

IIpakTHka: mporpaMMHUpOBaHKE POs

KBaJIPOKOIITEPOB ISl TPYNIIOBOTO MOJIETA.
6.7 | IlporpammupoBanue  poeBoro | Teopusi: OCHOBBI IPOrpaMMUPOBAHUS POSI

B3auMozecTus (6 4)

KBaJIpOKOIITEPOB.
IIpakTnka: BeinonHenue rpynmnoBoro nojiera B
aBTOMATHYECKOM PEXHME.




Conep:kaHue TeM NPOrpamMMbl
Keiic 1. «Yragau 4uciio»

[pu pemiernn naHHOTO Kelica 00y4aronrecs: OCBaMBalOT OCHOBBI IIPOTPAaMMHUPOBAHNUS HA
s3pike Python mocpencTBOM co3maHHMst WIpbl, B KOTOPOH IOJNB30BaTelb YraabIBaeT YHCIIO,
3aJJaHHOE KOMIIBIOTEPOM.

[Iporpamma  3aTparmBaeT MHOTO  KJIIOUYEBBIX MOMEHTOB  IPOTPAMMHUPOBAHMS:
KOHBEPTUPOBAHUE THIIOB JAHHBIX, 3alMCh W 4YTEHHE (ANIOB, HCIOIb30BAHHE AJITOPHUTMA
JIeTICHUs] OTpe3Ka IomoiaM, oOpadOTKa IOJydeHHBIX TaHHBIX M MNPEACTAaBICHHE HX B BHIC
rpaduKoB.

Keiic 2. «Cnacu ocTtpoB»

Keiic mo3Bomsier oOywarommmcsi mopaborath Ha s3bike Python co crioBapsmu u
CIIMCKaMH; HU3Y4YHUTb, KaK J€JIaTb MHOXCCTBCHHOC IIpHCBAMBAHUC, Il06aBJIeHI/I€ 3JIEMCHTOB B

CIIUCOK U WX yAaJieHUE, CO3[1aTh YHUKAJIbHBIN qU3aiiH OyayIien urpsl.

Keiic 3. «KanbkyasaTop»

[Ipy pemieHMM OAHHOTO KeHcCa Y4YallMecs CO3HAIT IIEPBOEC IPOCTOEC IPUIOKCHHUE
KaJIbKYJISITOP: BBIIOJHSIOT IMPOTPAMMHYIO YacTh Ha S3bIKe mNporpammupoBaHus Python u

co31aroT uHTepdec I moib30oBaTels mpy oMoy o6udmmoreku Tkinter.
Keiic 4. IlporpamMupoBaHie aBTOHOMHBIX KBAIPOKONTEPOB

PoeBoe B3aumojeiicTBUE pPOOOTOB SBISETCS AaKTyaldbHOW 3aJaueil B COBPEMEHHOM
poboroTexHuke. KBagpokonTepbl MOXKHO CYHTATh JieTaromieil pobororexHukoit. Iloy
KBaPOKOIITEPOB, BHITIOJIHEHHUE 33JIaHNsI OO€BBIMU OCCIIIOTHBIMH JIETATEIIbHBIMU alliapaTamu -

TaKHUC 3aJIa4r pCIIAOTCA C ITIOMOIIBIO TPUMEHCHUA aJITOPUTMOB POCBOT'O BSaHMOHeﬁCTBHH.

JlaHHBII Kelic TOCBSAIIEH CO3JaHUI0 10y KONTEPOB M3 3X OrJia BHIMOJHSIONINX IMOJET B
aBTOHOMHOM pexkume. OOywaromuecss TMOJy4yaT TI€pBbIE HAaBBIKM POTPaMMHUPOBAHUS
TEXHUUECKON cucTteMbl Ha si3bike Python. Tlo3HakomsTcs ¢ anropuTMaMu MO3HIIMOHUPOBAHUS
YCTPOMCTB Ha YJHIIE M B MOMEIIEHUHU, a TaKkKe Y3HAIOT O MPHUHIHMNAX pPabOThl OMTHYECKOTO

pacro3HaBaHusi 0OBEKTOB.



Kanposbie yci0Busi peaju3zaniu nporpaMmbl

KommnexkToBanue o0pa3oBaTeinbHON OpraHu3aluy NelarornyeCKuMU, PyKOBOISIIUME U

HWHBIMH pa6OTHI/IKaMI/I, COOTBCTCTBYHOIIIMMU KBaJII/I(bI/IKaL[I/IOHHBIM XapaKTCPUCTHUKAM 110

COOTBeTCTByIOH_[eﬁ JOJDKHOCTH.

TpebGoBaHusI K KaAPOBBIM PECypCaMm:

® YKOMIUICKTOBAHHOCTh  00pa30BaTENbHOTO  YUPESXKACHUS  MEAarOrMYeCKUMH,
PYKOBOJSIIMMHU U UHBIMU PAOOTHHKAMU;

® YpOBEHb KBATH(PHUKAIUHU IEJArOTMUYECKUX, PYKOBOISIIUX M WHBIX PaOOTHUKOB
00pa30BaTeNbHOTO YUPEKIACHUS,

® HENPEepPBIBHOCTH MPOPECCHOHATBFHOTO PA3BUTHUS NENATOTMYECKUX U PYKOBOISIINX
pabOTHUKOB  OOpPa30BaTEIBHOTO  YUPEXKIEHHS, PEAJU3YIOUEr0 OCHOBHYIO
00pa30BaTeNbHYI0 POTrpamMmmy.

Komnerenmuu MeJaroruyeckoro paboTHUKa, pean3yIoIero OCHOBHYIO

00pa3oBaTeNbHYIO MPOTPAMMY:

o0OecrieunBaTh YCJIOBUS JUIsl YCHEIIHON AESITEbHOCTH, TO3UTUBHOW MOTUBALUH, a
TaKe CAaMOMOTHBHUPOBAHUS 00Y4aIOIIUXCS;

OCYILECTBIISATh CAMOCTOSITENIbHBIA MOUCK M aHaJIM3 MH(MOPMALUU C IMOMOIIBIO
COBPEMEHHBIX NH(POPMAIIMOHHO-TIOUCKOBBIX TEXHOJIOTHIA;

OpPraHM30BBIBATH M COIPOBOXKAATh Y4EOHO-MCCIIEA0BATENbCKYIO U IPOEKTHYIO
JeSITeIbHOCTh 00YUYaIOIIMXCsl, BHITOJTHEHUE MU MHIUBHU1YaIbHOTO MIPOEKTA;
UHTEPIPETUPOBATH PE3YNIbTAThl TOCTHKEHUN 00yJaroIuXcs;

HaBbIK IIpOrpaMMHUpOBaHus Ha si3bike Python;

ucnoinp3oBath 6ubaMoTeky Tkinter;

HaBBIK CO3/1aHUsI KOMIIBIOTEPHBIX UIP U IPUJIOKEHUM;

pOEKTHpOBaHNE UHTepdelica mob30BaTeNei;

MOMCK M MHTErpanusi 6MOIMOTEK MPOrpaMMHOIO KOJia ¢ OTKPBITBIX HUCTOUYHUKOB
tuna GitHub B coGcTBEHHBIN TPOEKT;

HaBBIK pa6OTBI B CIICHUATIU3UPOBAHHOM 11O HJIs1 CO3daHUsA Hpel’»eHTaHHfI.



V. MarepuajibHO-TeXHHYECKHE YCI0BHS PeaIn3alii MPorpaMmbl

AnmapaTHoe U TEXHHYeCKOe o0ecrevyeHue:

— Pabodee MecTo 00yJaroerocs:
HOYTOYK: TIPOM3BOAMTEIBHOCTh Tipoueccopa (mo Tecty PassMark - CPU
BenchMarkhttp://www.cpubenchmark.net/): we wmenee 2000 enunmI; 00BEM
orepatuBHOW namsTh: He MeHee 4 ['0; 00bem Hakonutens SSD/eMMC: He menee
128 TI'G (unu COOTBETCTBYIOIIMH IO XapaKTEPUCTUKAaM IEePCOHAIbHBIN
KOMIIBIOTEP C MOHUTOPOM, KJIIABUATYPOH M KOJIOHKAMH).

— pabouee MecTO MpernoaaBaTes:
HoytOyk: mporeccop Intel Core i15-4590/AMD FX 8350 ananoruunas win 6ojee
HOBasi mojenb, rpaduueckuii mpomeccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 ananormunas win Oosiee HOBas MOJENb, 0ObEM ONEPATHBHOMN
namsati: He meHee 4 I'0, BumeoBbixon HDMI 1.4, DisplayPort 1.2 wim 6onee
HOBasi MoOJelb (MM COOTBETCTBYIOIIMHA 0 XapaKTEPUCTHKAM IEPCOHAIbHBIN
KOMIIBIOTEP C MOHUTOPOM, KJIIABUATYPOH M KOJIOHKAMH);

— KOMITBIOTEPHI JIOJDKHBI OBITh MOJKIIOYEHBI K eanHoi cetn Wi-Fi ¢ goctymom B
WHTEPHET;

— Tpe3eHTAalMOHHOE 000pyAoBaHHE (IIPOEKTOP C HKPAHOM) C BO3MOXHOCTBHIO
MOJIKITIOYEHUS K KOMITBIOTEPY — | KOMIUIEKT;

— ¢uumuapT ¢ KOMIUICKTOM JINCTOB/MapKepHas JOCKa, COOTBETCTBYIOIIMK HaOOP
MUCbMEHHBIX MPUHAIIICKHOCTENH — 1 mIT.;

— kBagpokontep DJI Ryze tello — ne menee 3 mr.;

—  TI0JIE METOK;

—  Wi-Fi poyrep.

IIporpammHoe obOecnieueHue:

— kommuistop Python 3.5;
— BebO-Opaysep;
— maket opucnoro I10;

— TEKCTOBBIA PEAKTOP.



IIpumepHbIil KaJleHIAPHBIH y4eOHbI rpaguk

Ilepuoa 00yueHus1 — CEHTAOPb-Maid.

KosimyecTBo yueOHbIX Heesib — 34.

KoJuu4yecTBO yacoB — 68.

PesxxuM npoBeieHus 3aHATHI: 2 pa3a B HEJEIIO.

Ne

n/n

Mecsnu

®opma

3aHATUA

KoJ-Bo

yacoB

Tema 3ausaTusa

dDopMa KOHTPOJIA

CEHTSI0pb

JUTIP

Beenenue B
00pa3oBaTeNIbHYIO
IporpaMMmy, TEXHUKa

0€301I1aCHOCTH

TectupoBanue

CEHTAOPH

JU/TIP

OcHoBplI si3b1Ka Python.
[Tpumeps! Ha sI3bIKE
Python ¢ paz6opom
KOHCTPYKIWHN: IUKJIBI,
YCJIOBUS, BETBIICHHUS,
MAacCHBBI, THIIBI
JTAHHBIX

TectupoBanue

CEHTSIOpb

JU/ITP

Keiic 1. «Yranait
YHCIIO»

becena

CEHTSA0pb

JU/TIP

Keiic 1. «Yraman
YUCIIO»

becena

OKTSIOpb

JUTIP

Keiic 1. «Yraman
YUCIIO»

becena

OKTSIOpb

JU/ITP

Keiic 1. «Yranait
YHCIIO»

JeMoHCTpanus pemeHuin
Kelca

OKTSIOpb

JUTIP

Keiic 2. «Cmacu
OCTpPOB»

becena

OKTSIOpb

JU/ITP

Keiic 2. «Cnacu
OCTpPOB»

becena




HOAOPb

JUTIP

Keiic 2. «Cnacu
OCTpPOB»

becena

10.

HOSIOpb

JUTIP

Keiic 2. «Cnacu
OCTpPOB»

becena

11.

HOSIOPb

JU/TIP

Keiic 2. «Cnacu
OCTpPOB»

JeMoHCTpanus pemeHui

Kelca

12.

HOSIOpb

JUTIP

Ketic 3.
«Kanskymsrop»

becena

13.

Jexkadpb

JUTIP

Ketic 3.
«Kanskymsrop»

becena

14.

nexkabpb

JUTIP

Keiic 3.
«KanpkymaTop»

becena

15.

nexkabpb

JUTIP

Ketic 3.
«Kanskymstop»

becena

16.

nexkadpb

JUTIP

Ketic 3.
«Kanskymsrop»

JleMoHCTpanus pemenui

Kenca

17.

SIHBaph

JU/TIP

Ketic 4.
«[TporpammupoBaHue
ABTOHOMHBIX
KBaJIPOKONITEPOB)

becena

18.

SHBapPb

JU/ITP

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOBY

becena

19.

SIHBaphb

JUTIP

Ketic 4.
«[TporpammupoBanue
ABTOHOMHBIX
KBaJIPOKOTITEPOB)

becena

20.

SIHBApb

JUTIP

Keiic 4.
«[IporpammupoBanue
ABTOHOMHBIX
KBaJIPOKOTITEPOB»

becena

21.

beBpaib

JUTIP

Keiic 4.
«[IporpammupoBanue
ABTOHOMHBIX

becena




KBaJIpOKOIITEPOBY

22.

beBpainb

JUTIP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJPOKOIITEPOB»

becena

23.

beBpaib

JUTIP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJpPOKOIITEPOB»

becena

24.

beBpaib

JUTIP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJIPOKOIITEPOBY

becena

25.

MapT

JU/TIP

Ketic 4.
«[TporpammupoBanue
ABTOHOMHBIX
KBaJIPOKOIITEPOB)

becena

26.

MapT

JUTIP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJpPOKOIITEPOB

becena

27.

Mapt

JUTIP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJPOKOIITEPOBY

becena

28.

MapT

JU/ITP

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOBY

becena

29.

anpernb

JU/ITP

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOBY

becena

30.

anpeinb

JU/ITP

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOBY

becena

31.

anpenb

JUTIP

Keiic 4.
«[IporpammupoBanme
ABTOHOMHBIX
KBaJIPOKOTITEPOB»

becena




32.

anpenb

JUTIP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJPOKOIITEPOB»

becena

33.

anpesb

JUTIP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJIPOKOIITEPOBY

becena

34.

Man

JUTIP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJPOKOIITEPOB»

becena

35.

Man

JUTIP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJPOKOIITEPOB»

becena

36.

Mai

JUTIP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJpPOKOIITEPOB»

JleMoHCTpanus pemeHui
Kenca
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