KpacHonmapckuii kpaii
Mynunnunansaoe o6pasoBanue ropox HoBopoccuiick

MyuunuunansHoe 6101KeTHOE 06ImeofpazoBaTeabHOE yIpeKIeHHe
cpeansisi 00meobpa3zoBaTesnbHas mKoaa Ne 24 cranunnl PaeBckoii
MYHHIHIAJbHOro odpazosanns ropoa HoBopoccuiick

YT1Bep:kaeHo
pEIIEHHEM IIEAArOrHUYECKOr0 COBETa
or_5/ 1) [7.2020 roxa npotoxon Ne 7
IIpencenarents \ sl HA. Tl'onenuukas
Tommucs pykosoayrens OY @.11.0

AOIOJIHATEJ/IBHAS OBIIEOBPA30BATEJIBHASA
OBIIEPA3BUBAIOIINAA IIPOTPAMMA
TEXHOJIOTHYECKOW HATIPABJIEHHOCTH
«OCHOBBI MPOrpaMMHUpPOBaHHA Ha s3bIke Python Ha mpumep

IIporpaMMHpPOBaHHA OECIMIOTHOrO JIETATEIBHOIO aliraparar»

YpoBenb nporpaMmsbl: 03HaAKOMUTEbHBIH
HanpaB/leHHOCTB: TEXHHYECKAs
Cpok peann3anuu: 68 Jacos

Bo3pacTHas kateropus: 12-18 ner

CocraBuTes:
MawmytoB Tumyp Pem3uesny
INenaror NOMOIHHTENIPHOTO 0Opa30BaHUs

Hogopoccutick, 2020



Oraasiienne

B ik i SRR e SO (U 2
1. JTIOSACHHUTENBHAS BATIHCKR .....cuvererrerenreniarersesasessssansesesessessessensessosessassensasesns 3
o LiCHE WS TPOTPAMMEL oo s s oSO 3
3. ConepiaHNe ITPOTPAMMEL KVPICA.:xwsssuswsnsssassssssrsisss sy s ams s s &
4.  IIporHo3upyeMbl€ Pe3yJIbTAThl K CHOCOOBI HX MPOBEPKH ....covereereerverernnens 5
5. Kaneunapueiit yueOHEIH TPAMHE .cowsmeommssssmsmimssmmsr s 6
6.  YCHOBHSA PEATH3AIIH HPOTPAMMBI .......eeeenerureneeneesasseserneessessesseeseessessesss 10
7. DOPMBL ATTECTAIIMHE «.ecoviserssessessessessssssssssssnassussassasonesassns sonsssnaseasessossnasssones 12
8.  Tlepe4eHb PEKOMEHIYEMBIX HCTOTHHKOB ..vvevrereeerserssesnnenseessaessneenesssessensee 12



1. IlosicHHTENLHAS 3aIHCKA

AKTyanbHOCTb: B HACTOfIEE BpeMs Mpolece HHPOPMATH3ALMH
OPOSIBIIETCS BO BCEX cdepax uenoBeUeckoi mesrensHoctH. Co3gaHmue,
BHEJIPEHHE, SKCIUTyaTallls, a TAKXKE COBEPHICHCTBOBAaHHE HMH(POPMAIMOHHEIX
TEXHOJIOTHIi HEMBICTHMO 0€3 yyacTHs KBATH(DUIMPOBAHHEIX CIIELMAIHCTOB, YTO
000CHOBBIBAET BHEIPECHNE JAHHOTO Kypca B y4eOHBIi porecc.

IIporpamma y4eGHOro kypca «OCHOBEI HPOrpPAaMMHpPOBAHHA Ha A3BIKE
Python Ha mnpumepe mnporpaMMHupOBaHHs OGECIHIOTHOIO JIETATEILHOIO
arnmapara» Ha IOATOTOBKY TBOPYECKOM, TEXHUYECKUI OJKOBAHHON JIUIHOCTH,
KOTOpas 00JaJacT JOTHYECKHM M AITOPUTMHYECKHM MbIIUIeHHeM. JInuHOCTH,
KOTOpas criocoOHa aHAIM3HPOBATh U PELIATh 3a4a4H, paboTas B KOMaH/E.

B pamkax kypca oOydgarommecs CMOTYT OCBOMTH TONHBIA IHKI
paspaborku IIO: ot mmem jgo rorooro mpoxykra. Hayuarcs npumeHsTs
HepeoBEle HHCTPYMEHTEI HAMMCAHUS KOJa H CHCTEMBI KOMaHIHOU pa3paboTku
IIPOEKTOB.

IIporpamma  coctaBnena Ha  ocHoBe  OObmeobpazoBarensHas
ofmepa3BuBaONIas I[POrpaMMbl TEXHUYECKOH HANpPaBIEeHHOCTH «OCHOBBI
IOpOrpaMMHpOBAaHUS Ha s3blke Python Ha mnpuMepe mporpaMMHPOBaHHS
OeCIIIOTHOrO JIeTaTe/IBHOro amnaparay» . Mockea 2019 r.

2. IMenas u 3aaa4H NPOrpamMMbI

Ilenpro mnporpammer  sBseTca oOydeHHe 4depe3 Case-TeXHONOTHU
npodecCHOHANBHBIM HABBIKAM IPOTPaAMMHUPOBaHUs (Tak HaspiBaeMbiM Hard-
skills), a Taxxxe opMHupOBaHHE YHUBEPCAIBHBIX KoMneTeHumit (T.H. Soft-skills,
COLMANIBHBIe, MHTE/UICKTYaIbHbIC U BOJEBbIE HABBIKH: KOMMYHHKaGeabHOCTD,
ymenue paboTrark B  KOMaHfae, KPEaTHBHOCTb, IIyHKTYyallbHOCTb U
YPaBHOBEIIEHHOCTE ).

3amauu mporpaMMsl (00yJaronye):

- U3Y4IUTH OCHOBEI IIpOrpaMMHPOBAHUS: chopMHUpOBaTH
AJITOPUTMHYECKOE MBIIUICHUE, HAYYUTHCA CTPOUTE OIO0K-CXEMBI, 03HAKOMHTECS
C OCHOBHBIMH OIlepaTopaMu fA3bIka porpaMmupoBanus Python;

— Oosee yriry0aEHHO H3yunuTh QyHKIMH 1 6ubauoreku Python Ha npumepe
MIOCTENEHHO YCIOKHAIOMMXCS 33124,



— IIPUBUTH HABBIKU IIPOCKTHOH AEATEIBHOCTH;

— OCBOMTh HHCTPYMEHTHl KOMaHJHOH pa3paboTku (Task-Tpexeprl) u
CHCTEMBI KOHTpoJs Bepcuii (Git);

— IIPUMEHNTH IOJIy4YEHHEBIE 3HaHUA Jyis nporpammupoBanus BITIA;

— IIONIPaKTHKOBATh HaBBIKU MUIOTHpoBaHus BITJIA,

3amauu mporpaMMel (pa3BHUBAIOIIKE).

CrniocoOcTBOBATE:

— (hopMHPOBaHHUIO 3aMHTEPECOBAHHOCTH OOYYAIOMIErOCsH K TEXHHYECKHM
3HAHHUSM;

— Pa3sBUTHIO aJITOPUTMHUYECKOI'0 MBIIIIJICHUS, IIaMSITH,

— MPOSIBIICHUIO HHULIMATHBGI, U300pETaTENbHOCTH;

— YBEIMYEHHUIO SPyAHPOBAHHOCTH;

— PasBUTHIO COLHAJBHBIX HABBIKOB VIS B3aHMMOJEHCTBHA C KOMaHJOI
pa3paboTYHKOB.

A Takxe 03HAKOMHTH OOYYAIOIIErocs C JOCTIDKCHHAMH OTE€4ECTBCHHOM
HAayK{ M TeXHHUKH A1 OPMHPOBaHKA 340POBOTO MaTPHOTHU3MA.

3amaun mporpaMmbl (BOCITHTATENIBHEIE):

— BOCIIHTATh TPYAOIIO0HE, YBaXKCHHE K TPYLY,;

— cmoco0CcTBOBaTh (POPMHPOBAHUIO ITOJOXKHTEIBHON MOTHBALMH K
TPYIOBOH NEATENBHOCTH;

3. CoaepxaHue NporpaMmMbl Kypea

[TporpamMma mpeATONaraeT NOCTENEHHOE PpacIIMPEHHE 3HAHUW W HX
yriaybnenue, a Takke OpHOOpeTeHHe yMEHHH B 06IacTH MPOEKTHPOBAHHS,
KOHCTPYHPOBaHHA U H3rOTOBJICHHS TBOPYECKOIO MMPOIYKTA.

B ocHOBe 00pa30BaTENBFHOTO MPOLECCA JICKHT IPOEKTHBIA IIOAXOA.
OcHoBHast (opMa NOAa4H TEOPUH — MHTEPAKTHBHBIC JICKIMM U IOLIArOBBIC
Macrep-Kiiaccel B rpynnax a0 10 yenopek. IIpakTuyeckue 3aqaHus MIIAHUPYETCS
BBIINOJHATh KaK MHAMBUIYAIbHO, TAK M B PaMKax KOMaHIHOH pa3paboTku.
3aHsTHA [POBOIATCA B BHAE Oecel, CEMHHApPOB M JICKIMH ¢ IPHMEHEHHEM
MYJIBTHMEIHAHBIX ~ MaTepuaioB  (IIPE3CHTALMH, BHUACOPOIMKH, MAaKETHI
[IPHIOXKCHHH H T.I1.).



4. IIporuosupyemeie pe3yibTaThl H CIOCO0LI HX MPOBEPKH

JInaHOCTHBIE pE3y/IBTATHI:

- pasBUTHE JOOO3HATENBLHOCTH M COOOPA3’UTENBHOCTH  MpH
BBIIIOJIHCHMA Pa3HOOOPAasHBEIX 3aJaHuii NpOOIEMHOr0 M 3BPUCTHYECKOTO
Xapakrtepa;

- PasBHTHE CaMOCTOSTEIBHOCTH CYXJCHHH, HE3aBHCHMOCTH M
HECTAaHJaPTHOCTH MBIIUICHHS;

— (opmMupoBaHHe KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOILIEHNH K
COTPYJIHHYECTBE C APYTUMH O0YUAFOIIHMUCS.

Mera-npeAMeTHEBIE pE3yIBTATHI:

- YMEHHE IUIAaHHMPOBATh MOCIEN0BATEIBHOCTD IIAroB aJroOpUT™Ma s
JOCTHXKEHHS LIEIH;

- YMEHHUE CTABUTH 1IEJIb U INIAHUPOBATH eé JOCTHIKEHHC,

- YMEHHE BHOCHTb KOPPEKTUBEI B JICHCTBUS B CIIy4ae PacXOxKICHUA
pe3yibTaTa PElICHHS 3aJa4l Ha OCHOBE OLICHKH U Y4&Ta XapakTepa CIeJaHHbIX
0ImHO0K;

= YMEHHE B COTPYAHHUHYCCTBE CTABHTH HOBBIC y‘-IE6HI>Ie 3agadH,

- CIIOCOOHOCTh IIPOSBIATH MO3HABATENBHYIO HHUIMATHBY BO BPEMS
paboThI B KOMaHJE;

- YMEHHE OIIEHHBATH MOJNYYAIOIIHHACS pPE3ylAbTaT TBOPUYECKOM
JeATEIBHOCTH U COOTHOCHUTE €0 ¢ H3HAYAJIBHBIM 3aMBICJIOM, 4 TAKXXC BHOCHTH
KOPPEKIHH B CaM 3aMbIcell WIH B mpoektupyemoe I10.

[Mo3naBaeMele yHUBEpCATbHBIE YieOHbIE NEHCTBHU:

- YMEHHE OCYIIECTBIATh MOMCK HHPOPMALMH C IPHUMEHEHHEM
HUH(POPMALMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHONOTHA;

— YMEHHE OPHEHTHPOBATHCS B PAa3sHOOOPa3sHH CIIOCOOOB PEIICHHUS
3a/1ay;

= yMEHHE CHHTE3HPOBaTh, COCTABIATE IENOE U3 YacTeH (B TOM YHCIIC,
CaMOCTOSITEILHO JIOCTPAMBAaTh C BOCIIOIHEHIEM HEJAOCTAOIIIX KOMIIOHEHTOB).

KoMMyHHMKAaTHBHEIE YHUBEPCAIBHBIC YICOHbIC NEHCTBIL:

- yMeHHe apryMEeHTHPOBATh CBOIO TOUKY 3PEHM;

- yMEHH€ BBICIYIIHBATh COOECEJHIKA H BECTH C HUM JHAJIOT;

- yMEHHE OCYIIECTBIIATH OCTAHOBKY BOIIPOCOB IIPH IIOMCKE M cOOpe
HH(QOpMaLHY;

- yMEHHE C JOCTaTOYHO! IOJHOTON M TOYHOCTBIO BBIPAXATh CBOM
MBICJIU B COOTBETCTBUH C 331a4aMH M yCJIOBHAMH KOMMYHHKAIHH.



[IpexmeTHBIE PE3YIBTATEL.

B pesyneraTe ocBOEHMS MPOrpaMMbl 00YJAOIIHECS HOJKHBI 3HATH:

- OCHOBHBIE aJIFOPUTMHYECKHE KOHCTPYKIHUH;

— NPHHIMIILI IOCTPOEHHUS OIIOK-CXEM;

= IPHUHLHKIEL CTPYKTYPHOTO IPOrpaMMHpOBaHus Ha s3bke Python;

- gro Takoe BITJIA u ux HasHaueHue.

YMETb:

- COCTABIIATH AITOPUTMBI JIJIS PEIICHHUS IPUKIAJHBIX 387134

— pEalH30BbIBaTh AITOPUTMBI HA KOMIIBIOTEPE B BHJE IPOrpamm,
HAIIMCaHHBIX Ha si3pike Python;

- IPHUMEHATh Pa3IudHble GHONHOTEKH AU PELICHHA ITOCTABICHHBIX
3aja4 (B TOM 4HCIIE, IPHMEHATh Ipapuyeckre 6ubmmorexu Ha noxobuu Tkinter
JUIs TOCTPOEHUs rpaduueckux uHTEpdEiicoB);

- OTJIaXUBaTh M TECTHPOBATh IPOrPaMMBI, HAIlMCAaHHBIE HA S3BIKE

Python;

- H0JIL30BaThCS CHCTEMaMH KOHTpOs Bepeuid ((it);

- HacTpauBath U munotuposaTs BILIA;

- HPEICTABIATE CBOM IIPOSKT.

BIIAJIETh:

~ OCHOBHOH TEPMHHONOTHEH B 00JACTH AQINOPUTMHU3ALMH H
MPOrpaMMHUPOBaHNS;

- OCHOBHBIMM HaBBIKAMH IIPOrpaMMHpPOBaHMs Ha sA3bike Python;
- 3HAHUAMH [0 YCTpOHCTBY M puMenenuio BITIA.

S. KaJsiennapubiii yueOHblii rpadpuk

Hassanue pasgeia, TEMbI Conep:anue 3aHATHI

1. Bsenenue B Teopusn: BBezieHUE B 00pa30BaTEILHYIO
06pa3oBaTenbHYIO nporpammy. OzHakoMiieHHe 0GYJAIOIHXCS C
NporpaMMy, TEXHHKA MpOrpaMMOoii, mpuéMaMa H popMaMH paGOTEL
6ezomacHocTH (1 1) Beomusiit uHCTpykTaX 0 Th.

2, OcHoBbI s3bika Python (4 4) | Teopua: uctopus sA3e1ka Python, chepa

NIPUMEHEHUS A3bIKA, PA3IIHUHE B BEPCHIX,
ocobeHHOCTH cHHTaKcuca, OObaBIeHHE U
HCIIONB30BaHHE NIEPEMEHHEIX B Python.
Hcrnonp30BaHAe CTPOK, MACCHBOB, KOPTEXEH M




crnosapeii B Python. Hcnons3osanue yciosuii,
IUKJIOB U BeTBNeHMi B Python.

IpaxTHKa: 3amycK HHTEpIperaropa. Pasnuuns
HHTEpIpeTaTopa 1 KoMnuraropa. Hanucanue
MPOCTEHIINX JEMOHCTPALIMOHHEIX [IPOrPaMM.
MuHu-nporpaMMs! BHYTPH IPOrPaMMEL.
Beipaxxenus B Bbi3oBax ¢GyHKImii. MMeHa
[IEPEMEHHBIX. YIPaXKHEHHS 10 HATHCAHHIO
[POrpaMM ¢ UCIIONb30BaHIEM NIEPEMEHHBIX,
ycnoBrit 1 MKIIOB. ['eHepanys ciiydaifHbIX Yucel.
I'pynmupoeka 1uknos B 6moxu. Oneparmu
CPaBHEHHSL.

Keiic 1. «¥Yranaii yncjao»

IIpu pemienun aHHOrO Kedica oOyyaromuecs
OCBAaUBAIOT OCHOBEI IPOrPaMMHPOBaHUS Ha A3BIKE
Python mocpencTBOM CO3MaHUS HTPEL, B KOTOPOIA
II0JIB30BATEND YTaJlbIBAET YHUCIIO, 3aJaHHOE
KOMITbIOTEPOM.

TIporpamMma 3aTparuBacT MHOTO KITIOUEBBIX
MOMEHTOB IIPOrPaMMUPOBAHHUS: KOHBEPTHPOBAHKE
THUIOB JaHHEBIX, 3aIIUCh U YTeHHe (aiinos,
UCIIOB30BAHNE aIrOPHUTMA JeJICHHS OTpe3Ka
monoam, 06paboTka MoNy4eHHBIX JaHHBIX
IIPEICTABJICHAE HX B BHJIE IPadHKOB.

3.1

BeeneHue B HCKYCCTBEHHBIH
HHTEJUIEKT (4 9)

Teopus: aNTrOpUTMBI TOHCKa YHCJIA B MACCHBE.
BapuanTsl copTEpoBoK. [lonck AuxoToMHeEl.
PaGoTa ¢ mepemeHHBIME, paboTa ¢ QyHKIHAMH.
IIpakTHKa: yOpaXHEHHS 110 IIOHCKY YHCEN B
MaCCHBE. YTIPaKHCHHUS HA COPTHPOBKY YHCEIL.
AnroputMsl noucka yucia. Mccnenosanne
CKOpPOCTH Pab0Thl AJITOPUTMOB.
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IMoaroroska K myGIMIHOMY
BBICTYILUICHUIO UL 3alUTEI
pe3ynbTaTos (4 1)

Teopus: co3nanne ynoOHOH U MOHATHOH

Tpe3eHTAIHH.
IIpakTHKa: MOAr0TOBKA NPE3eHTALHH /I
3anmuThL. [10/Ir0TOBKA peYr IS 3aIIHThL.

Keiic 2. «Cracu ocTpoB»

Keiic mo3ossieT o0ydaroniumes nopaboraTs Ha
a3eike Python co crioBapsiMu M CHIECKaMK; H3yIHTh,
KaK JI€/1aTh MHOKECTBEHHOE IIPHUCBaNBaHUE,
J106aBJICHUE 9JIEMEHTOB B CIICOK H MX yaJIcHHE,
CO3JaTh VHUKAIBLHBIN AU3aiH Oyayiei Hrpsl.

4.1

PaGota Ha s361Ke Python co
CJIOBApAMH H CITHCKAMH,
MHO3KECTBEHHOE
NpHCBauBaHKe, T06aBIeHHE
3JIEMEHTOB B CITHCOK M X
ynanenue (2 4)

Teopusi: 3HaKOMCTBO C KeJiCOM, NPEJICTABIECHHE
IOCTABJIEHHOW IPOGIIEMEI.

Hoctyn k 3nemenTaMm no uHIekcaMm. [lonyyenne
cioBa 13 c1oBapsa. OToOpaskeHHe HTPOBOTO IIOJIA
urpoka. [lonydueHne IpeanonoXeHui HIPOKa.
[poBepka JOMYCTHMOCTH IIPE/TION0KEHHH UTPOKa.
TpakTHKa: MO3rOBOM IITYpM. AHAIN3 OPOGIEMEL,
reHepaiys ¥ 06cykIeHHe METONIOB €€ PEIICHHUS.




Coszanue npororuma mporpamMmel. OTpaboTka
METOJMK.

4.2 | IInaunpoBaHue Au3aifHa U Teopus: NOHATHE «MEXaHHUKA HIPED,
MEXaHUKH HIpPHI (2 1) OTpaHMYEHHUS, TIPABIIIA.

IpakTaka: ynpaxuenus. [Iposepka HaaH4us
OYKBEI B cexpeTHOM ciose. [Iposepka — He
nobemun mm urpok. O6paGoTka OMMOOUHEIX
npeanonoxeHuil. [IpoBepka — He mpourpant Jim
MIpoK. 3aBepllIeHHE HIIH IIepe3arpy3Ka UIpsl.
Co3paHue rIaBHOTO MEHIO UTPEI, peau3arus
MOACYETA OYKOB.

4.3 | Busyanmsauus nporpaMmel B | Teopua: NpoekTHpoBaHKE MPOEKTA ¢ TIOMOIIBIO
BHJE Gmok-cxemsl (2 ) OIOK-CXEM.

IlpaxTnka: co3ganue O010K-cxeM. BeTsicHue B
6nox-cxemax. 3akaH4HBaEM HJIH HAYHHAEM HIPY C
Hauana. Cnenyromas ronsitka. O6paTHas cBs3b ¢
HTPOKOM.

4.4 | TecrupoBanue u nopab6otrka | IlpakTHKa: TeCTHPOBaHUE CO3JAHHON HIPBI-
HAIMCAHHO# MPOrpaMMbl TIpOrpaMMEl, 10paboTKa M pacIIipeHHe
24) BO3MO3KHOCTEH.

4.5 | IlogroroBka k mybmuunoMy | IlpakTHka: IOATOTOBKA NPE3CHTALMM H PEUH I
BBICTYIUIEHHIO AJIS1 3aILHTEI 3amuTsl. [Ipe3eHTarus co3aHHOoN IPOrpaMMBL.
pe3yasTaToB (2 1)

5. Keiic 3. «Cnacu octpoB 2» | Peanmmsanus urpn «Crnacu OctpoB 2» ¢

ucnonszosanuem GUI-6n6auorexu Tkinter.

5.1 ITocTanoBKa MPOGIEMEI, Teopus: 3HAKOMCTBO C KEHCOM, IIPEJICTABICHHUE
reHepauus myTei pemeHnsd (2 | mocTapieHHOI IPOGIEMBL.

4) IlpakTHKA: MO3rOBOH LITYPM. AHAIN3 MPOOIEMEL,
reHepanus 1 06CyxKIeHIE METONOB €€ PEIIeHHS.

5.2 | IlepepaGorka IpaxkTuka: peanusanua UIPEl B BUIE
ICceBOrpaduueckoro rpadHYecKoro OKOHHOIO MPHIIOKEHHS,
HHTepdEica Urpsl B TIOJITOTOBKA rpaMuecKuX acceTos (BOAa, OCTPOB,
rpaduueckrii OKOHHBI C JIEPEBBA H T.IL.).

[IpUMEHEHHEM OHOIHOTEKH
Tkinter (4 1)

5.3 | TectupoBaHHE HalIMCAHHOH IlpakTnka: CBjA3BIBAHAE IPOTPAMMHOM JIOTHKH €
[IPOrpaMMBEI 1 €€ TopaboTKa | MOJyYHMBLINMCH rpaguuecKuM HHTEpdeticoM,
24) TECTUPOBAHHUE PabOTHI MONYIUBIIEHCS HIPBI

5.4 | IogroToBka K myonuunoMy | IIpakTuka: NOAroTOBKA MPE3EHTAIIMH U PEYH JIs
BBICTYIUICHHUIO JJIS 3AIATEL 3alTATHI.
pe3yasTaToB (2 1)

6. Keiic 4. «KaabkyasTop» Ilpu pemeHny JaHHOTO Kefica yJamuecs co34aioT

IPOCTOE NPMIIOKEHHE-KAIBKYIIITOP: BBIIOIHAIOT
MIPOTPaaMHYI0 YacTh Ha A3BIKE IPOrPaMMHPOBaHMS
Python u co3maroT HHTEpdEHC 1A MOIB30BATENSL
npu nomomun GUI-6nbnuotexn Tkinter.

6.1 IMocTranoska npoGneMsl, Teopusi: 3HAKOMCTBO C KEHCOM, IIPEACTABICHHE

reHepanus MyTei peneHus

MIOCTABIIEHHOH IIPODIIEMEI.
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ITpakTHKa: MO3roOBO# ITYPM. AHAIIM3 IPOOIEMBI,
reHepals U 00CyXIeHHE METOIOB €& PEIICHHUSL.

6.2 | Co3manue npocreiimero TIpaxrTuKa: co3jaHue BHEIHETO BUIA
KaJIbKYIATOpa C IOMOLIBI0 KaJIbKYyJIATOpA.
6ubmnorexu Tkinter (4 1)

6.3 | TectupoBanue HamucanHoit | IIpakTHKAa: CBA3BIBAHUE POTPAMMHOMN JIOTHKH C
nporpaMMel i € opaboTKka | IONYYMBHINMCS rpapHIecCKUM HHTepheiicoM
(19 KaJBbKVJISTOPA.

6.4 | IlogroroBka k myonuuHoMy | IIpakTHKa: MOArOTOBKA NPE3EHTAIIMN U PEUH JIJIs
BBICTYIUICHHIO ISl 3AIIHUTEI 3ALIMTHL.
pe3yneTaToB (1 1)

7. Pacnpenenénnas cucrema CucreMbl KOHTPOJISI BEPCHI — BaXKHAst
KOHTPO.JIsA Bepenii Git COCTaBJIIOINAs IIpoLecca pa3paboTku, 6e3

KOTOpOﬁ HEBO3MOXHO MPEJACTABUTHL HA OAHOI'0
CEPBE3HOTO MPOEKTA. YUaIeMcs NpeICTOUT
03HAaKOMUTBCS C HHCTPYMEHTApPHEM U 0a30BBIMH
TOHATHAMH.

7.1 | Knoruporanue penosuropus | Ilpakruxa: 06ydeHHe KIOHHPOBAHHIO
2 4) penosuropues Git.

7.2 | BHeceHHe H3MeHEHMIT B IIpakTHka: BHECEHHE U3MEHEHHI B pabouHii
pabounii katainor (1 1) TIPOEeKT, GOPMHPOBAHHE KOMMHUTOB.

7.3 | OOHOBIICHHE YIAIEHHOTO IpakTtuka: nyommkamus (push) KoMMHTOB,
penosuropus (1 4) pelleHHE KOHQIMKTOB HEpel HX MyOIHMKaIHeH.

7.4 | Berrarusanue (1 1) IIpakTHKa: 3aTpy3Ka aKTYaJIbHEIX H3MEHEHHH CO

CTOPOHBEI CEpBEpA.

8. Keiic 5. PoeBoe B3anMo/ieiicTBHE pOOOTOB SBJIAETCA
«IIporpaMMHpoBaHHe aKTyaJIbHOI 3a7a4ell B COBpEMEHHOM
aBTOHOMHBIX poboToTexuuke. KBaapokonTepsl MOKHO CUHTATh
KBaJApOKOITEPOB» nerarome# poboToTexuukoii. Illoy

KBa/IPOKONTEPOB, BHIMONHEHKE 3a1aHud BILIA —
TAaKHe 33J]a9H PELIaloTCA € MOMOMIBID POEBOTO
B3aUMOJIEHCTBHSL.

JlanHEs1i Kelic MOCBAMEH CO3AaHUIO 10y KOIITEPOB
u3 3-x BI1JIA, BEITIOIHAIOIIKX IIONET B
ABTOHOMHOM pesxume. OGyuaromnuecs noxyyar
NepBEIE HABBIKH OPOrPaMMHPOBAHHA TEXHUIECKOH
cHcTeMsl Ha s3pike Python, mosHakoMsaTcs ¢
AITOPUTMAMH TO3UIHOHUPOBAHHSA YCTPOHCTE HA
VJIHIE U B IOMELIEHHH, a TAKXKE Y3HAIOT O
HPHHIKIIX PA0OTE ONTHIECKOTO PACTIO3HABAHHS
00BEKTOB.

7.1 | Texuuka 6e3onacuoctr (1 4) | TeopHsi: 3HAKOMCTBO C KEHCOM, NIPEICTABICHHE

TIOCTABJIEHHOH IIpOO/IEMBI, IPAaBHJIA TEXHUKHI
OezonacHocTH. M3ydeHHe KOHCTPpYKIUMA
KBaJIpOKOITEPOB.

Ipakruka: nonETE Ha KBAAPOKONTEPAX B PYTHOM
pexHuMe.

7.2 | IIporpammupoBanue B3néTa i | Teopus: OCHOBEI IPOrpaMMHPOBAHHA

nocagku BILJIA (2 1)

KBaJIpOKOITEepOB Ha s1361ke Python.




IIpaxkTHKa: TeCTUPOBAHHE HAIIUCAHHOIO KOJA B
peXUMax B3IETA U IOCAJKH.
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7.3 | Bemonxnenue xomMaus Teopns: TeopeTnuecKre OCHOBEI BHIIOIHEHHS
«pasBopoOT», «U3MEHEHHE pa3BopoTa, H3MEHEHHUA BBICOTHI M ITO3UITHH HA
BBEICOTEDY, KH3MEHEHHE KBaZPOKONTEpAX.
no3uruuy (3 1)

IIpaxTHKa: TECTHPOBaHKE MPOrPaMMHOTO KOJIa B
pexUMax pa3BOpPOTa, H3MEHEHUS BEICOTHI U
MTO3HIIUH.

7.4 | BelmosHEHME TPYIIIOBOTO IIpakTHKa: BRIIONHEHHE IPYIIOBOro MOIETA HA
mosieéra Bpy4Hymo (1 4) KBaJIPOKONTEPE B PYUHOM PEKUME.

7.5 | BemonHeHnue Teopus: oCHOBH MO3UNHOHKPOBaHKS indoor U

outdoor KBaJpOKOITEPOB.

MeTKaM (6 1) IIpakTHKA: TECTHPOBaHME PSKAMA

no3uIMoHupoBanus 1o ArUco - MapKepaMm.
Teopusi: 0CHOBHI IPYIIIOBOTO MOJIETA
KBaJIPOKONTEPOB. F3ydeHue THIIOB IPYIIIOBOrO
noBezeHus poOoTOB.

IIpaxraka: IpOrpaMMHUpPOBaHHE POs
KBaJIPOKONTEPOB JUIsl TPYIIIOBOTO MONETA.
Teopusi: OCHOBEI IIPOTPAMMHPOBAHHA PO
KBaJPOKOIITEPOB.

ITpaxTaKa: BEIOIHEHNE TPYIIIIOBOTO HONETA B
ABTOMATHYECKOM PEKHME.

7.6 | IlporpaMMupoOBaHuE
TPYNIIOBOrO NOIETa (6 1)

7.7 | IlporpaMmmupoBaHHe pOSBOrO
B3auMozercTBuA (4 1)

Hroro: 68 sacos

6. YecioBus peajiu3anii NporpamMMel

Ka;(posme YCJIOBHUs peaIN3aun IIporpaMmal

TpeboBaHHA K KaJJpOBBIM pECypcaM:

= YKOMILUIEKTOBAHHOCTh 00pa3oBaTENsHOIO
[€Aaroru4eCKUMH, PYKOBOASIINMY U HHBIMH PabOTHHUKAMHU;

- ypOBeHb KBaIM(HKALMH NEAArOrMYECKUX, PYKOBOAAIIMX U HHBIX
pabOTHMKOB 00Pa30BaTENLHOTO YIPEIKICHNUS;

= HEIIPEePHIBHOCTE MPOgeCCHOHATBHOIO PAa3BUTHSA IIEAArOrHY€CKUX U
PYKOBOIAINUX PAOOTHHUKOB 0OpPa30BATEIBHOIO YYPEKICHHS, PEATM3YIOLIEIO
OCHOBHYIO 00pa30BaTeIbHYIO IPOIPaAMMY.

KoMneTeHIu: Ieaarornieckoro paboTHHKA, PEATH3YIOMIEro OCHOBHYIO
00pa3oBaTeNbHYIO IIPOrPaMMy:

= 00€CIIeunBaTh YCIOBHS IS YCIEIIHOH JEATEIbHOCTH, IIO3HTHBHON
MOTHBALIHH, & TAKKE CAMO MOTHBHPOBAHUS 00y4arOIIMXCS;

YUpEKICHUS



- OCYILECTBIIATE CAMOCTOSTENbHBIN MONCK W aHATH3 HHMOPMALIHH C
NIOMOIIBIO COBPEMEHHBIX HH(OPMALMOHHO-TIONCKOBBIX TEXHOJIOTHIA;

- OPraHM30BEIBATh K COIPOBOXAATh Y4eOHO-HCCIIEIOBATENBCKYIO H
NPOEKTHYIO AEATENFHOCTh 00YJaIONIMXCS, BHIIIONHEHNE MU HHAMBUIYAILHOTO
NPOCKTa;

- HHTEPIIPETHPOBATH PE3YIbTATHl AOCTHKEHII 00y9IarOIHXCsL;

- HaBBIK IPOrpaMMHUpPOBaHu Ha sA3bike Python;

- Ucnonb30BaTh 6ubnuorexy Tkinter;

— HaBBIK CO3/IaHHs KOMIIBIOTEPHBIX MIP M IPHIIOKECHUIH;

- NPOCKTHPOBaHKE HHTEp(elica MoIbp30BaTENeii;

MONCK M HHTErpanus OuOIMOTEK NPOrpaMMHOIO KOJAa C OTKPBITHIX
ucrounukoB Tuna GitHub B co6cTBeHHbIH IPOEKT;

— HaBbIK paboTel B chenumammsupoBaHHoM [10 mma co3manus
npe3eHTauuii. MarepraibHO-TEXHHYECKHE YCIIOBHS PeaM3aliH IPOrpaMMEbl

AnmnapaTHOe ¥ TeXHUYECKoe o0ecrieyeHue:

Pabouee MecTo 00y4aromerocs:

- HOYTOYK: MPOU3BOAUTENHHOCTH poneccopa (1o tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): He Menee 2000 enuHuI;
00béM onepaTuBHOM namsTh: He MeHee 4 I'6; 066EM Hakonurens SSD/eMMC e
MeHee 128 T'6 (WIM COOTBETCTBYIOIIMI MO XapaKTEPHCTHKaM I1€PCOHAJIbHBIH
KOMIIBIOTEpP C MOHMTOPOM, KJIABHATYPOH U KOJOHKAMH);

= MBILIb.

Paboyce MeCTO HaCTaBHUKA:

- HoyrOyk: mpoueccop Intel Core i5-4590/AMD) FX 8350 —
aHaJIOTHYHai WiIM Oosee HoBas Mojenb, rpadmueckmii nponeccop NVIDIA
GeForce 970, AMD Radeon R9 290 — ananoru4Has wiv 6osiee HOBast MOJEIIb,
065éM omepaTuBHOM mamsTa: He MeHee 4 I'6, Bumeosbixon HDMI 1.4,
DisplayPort].2 wmmu Gonee HOBas Mozenb (WIM COOTBETCTBYIOIMH IO
XapaKTEePUCTHKAM IIEPCOHAJIBHEIN KOMIIBIOTEP C MOHHTOPOM, KIIaBHATypOH H
KOJIOHKaMH);

- KOMIIBIOTEPEI JOJIKHBI OBITH ITOJKIIOYECHBI K €AHHON ceTh Wi-Fi ¢
JOCTYIIOM B UHTEPHET;

- IIPE3EHTAIHOHHOE 060pynoBaHHEe (TIPOEKTOP C 3KPaHOM) C
BO3MOKHOCTBIO IIOKIIOYEHHS K KOMIIBIOTEPY — | KOMILIEKT;

- ¢mamuapT ¢ KOMIUIGKTOM  JIHCTOB/MapkepHas  JIOCKa,
COOTBETCTBYIOIIUI HA0OP MMCEMEHHBIX NIPHHAIEKHOCTEH — 1 mT.;

- kBaapoxkontep DJI Ryze Tello — ne menee 3 mt.;



- TOJIe METOK;
— Wi-Fi poyrep. IIporpammuoe oGecneuenue:
- o¢HCHOE IPOrpaMMHOE 00ECTICUEHHE,;

- xkomnuisTop Python 3.5;

- BeO-Opaysep;

7. ®@opMpl aTTECTALHHA

@Dopmbl  noO6edenus umo208 peanuzayuu  0buyeobpazoeamensvHoi
npozpamMmol

ITonBeneHHE HTOTOB PEAIU3YETCS B PAMKaXx 3al{THI IPYIIIIOBOTO MPOEKTA.

Dopmbi OeMOHCMpayuU pe3yIbmamos 00yueH s

ITpeacraBnenne pe3yabTaToB 00Pa30BATENLHON ACATCABHOCTH IPOHAET B
(opMe ImyOIMIHOIM MPE3EHTALNH PEIIEHHI KeiCOB KOMaHAaMH M IOCICAYIONIMX
OTBETOB BBICTYIAIOIINX Ha BONPOCH HACTABHUKA M APYTHX KOMaHI.

Doprvl uazHOCMUKY PE3YIbMAmoe 00VueH s

Becema, TecTupoBanue, onpoc.
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