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1. KoMmiiekc 0CHOBHBIX XapaKTePUCTHK
1.1 IMosicHuTEIbLHAA 3ANUCKA

Hanpagnennocmos: TEXHUYECKAS
AxkmyanvHocmb npozpammol 00yCJIOBJICHbI BBICOKHM MHTEPECOM
noapoctkoB K IT-cdhepe. BaxkHeimelt XxapakTepuCTUKON IMOJPACTAIOIIETO OKOJEHUS
ABJISIETCS  AKTUBHOCT B HMH(OPMAIMOHHOM  TIPOCTPAHCTRBE, WHTEPHET-
KoMMyHUKalu. Python siBisieTcss oueHb BOCTpeOOBAHHBIM SI3LIKOM MPOrPaMMUPOBAHHUS
- OH OTJIMYHO MOAXOJHUT JJI 3HAKOMCTBA C PA3JIMYHBIMU COBPEMEHHBIMH NapaIUrMaMu
MIPOTrPaMMUPOBAHUS U aKTUBHO MPUMEHSETCS B CAMBIX Pa3HBIX 00JIACTSAX OT pa3pabOTKH

BG6-HpHHO)K€HPIﬁ J0 MAallIMHHOT O 06y‘-ICHI/IH.

B pamkax wu3ydyeHuss OporpaMmbl, OOydYaromMecs MOCTOSHHO  OyayT
CTaJIKUBAThCSI C HEOOXOJMMOCTBIO CaMOCTOATENbHON padoThl HaJ 3aJaHUSIMU:
oOydaroniyecsi ydarcs pemarh 3agadud Oe3 NOMOIIM mpenojasatensd. s storo B
COJEp)KaHUU Kypca (QUIYpUPYIOT 3a/laHus, B KOTOPBIX JUId pELIECHUS 3aJayd
HE00XOAMMO HAalWTH MH(POPMALIMIO CAMOCTOATEIBLHO; MOYKET NOTPEOOBATHCS YCTPAHEHUE
OLIMOKH, KOTOPYIO HE TaK MpoCTO OOHapyXuTb. Bce 3TH 3HaHUSA, yMEHUS W
MPaKTUYECKUE HABBIKM PEHICHUSAKTyalbHBIX 3a/ad, IMOJy4YEeHHbIE Ha 3AHATHSIX,
TOTOBSIT oOydJaronmxcsi K CaMOCTOSATEIbHOM MPOEKTHO-UCCIIEI0BATENBCKON

ACATCIBHOCTH C IPUMCHCHHUCM COBPCMCHHBIX TEXHOJIOTHM.

Omauuumenvnaa ocodennocmos npocpammer  «IIporpammupoBanue Ha
Python»B ToM, 4TO OHa SBISAETCS MPAKTUKO-OPUEHTUPOBAHHOM. OCBOCHHE NMOAPOCTKAMU
IT-HaBBIKOB MPOUCXOAUT B MPOLIECCE MPAKTUYECKOM M CaMOCTOSITENbHOU padOThl. ITO
MO3BOJIAET OOY4YalOIIMMCS MOJIydaTh HE TOJBKO TEOPETHUECKHE 3HAHHUA B 00JIACTH
MPOTPaMMUPOBAHMS, HO U YBEPEHHO OBJIAJIEBaTh WH()DOPMAIMOHHBIMU TEXHOJIOTHUSMU,

4dTO IMOMOXKET MM CaMOOIIPCACIUTLCA U BBEICTPOUTH TPACKTOPHUIO JJUUHOCTHOI'O pOCTa



B COBPEMEHHOM MH(POPMALIMOHHOM OOIIIECTBE.

HayuuBmrcs mnporpammupoBaTh Ha s3bike Python, oOydwaromuecss mnomyyar
MOIIHBIN U yIOOHBIA HHCTPYMEHT JUISl peIICHHsI KaK Y4eOHBIX, TaK U MPUKIATHBIX 3a/1a4.
Bwmecte ¢ TeM 4HMCTOTa M SICHOCTh €r0 KOHCTPYKIIUH MO3BOJUT OOYUYAIOLIUMCS TIOTOM C

JIETKOCTBHIOBBIYUUTD JIFOOOU JIPYToil sI3bIK MPOrpaMMHUPOBAHUS.

3HaHUS W YMEHUA, PUOOPETEHHBIE B pPE3yJbTaTE OCBOEHHUS Kypca, MOTYT OBITh
UCIOJIBb30BaHbl oOywaromumucs npu crade EI'D, mpum ydyacTuum B oJuMMIMagax IIo
IPOrpaMMUPOBAHUIO, TIPU PEIICHUH 3a7a4d 1o (pu3nKe, XUMUHU, OMOJIOTHH, IMHTBUCTHUKE
U JpyTUM HaykaM, a TaKXe OHHU SBISAOTCI (PYHIAaMEHTOM Ui JaJIbHEHUIIEro

COBCPIHICHCTBOBAHUA MaCTCPCTBA IIPOIrpaMMHPOBAHUA].

Aopecam npozpammel: IporpaMMa TNpEJHA3HAYECHAa [UI JETe B  BO3pacTe
12—-17 net, nposABJISIONIMX UHTEPEC K UHPOPMAITMOHHBIM TEXHOJIOTHSIM.

Dopmel 3anamuil TPYNIIOBbIE, KOJIMYECTBO oOydaromuxca B rpymme ot 10 mo 12
yenoBek. ['pynmbl GopmupyroTcsi o Bospacty: 12-14 u 15-17 ner. CocrtaB rpymmn
ITOCTOSIHHBIN.

Bospacmuwvie o0cobdennocmu 2pynnbi  COOEpKAHUE TPOTPAMMBI  YUUTHIBAECT
BO3pAcCTHBIE U TICUXojoruyeckue ocodeHnoctu nereit 11-17 ner. Ilpu dbopmupoBanun
TPYII BBIAEIEHBI CIEIYIOIINE BO3pACTHBIE IepuoAnl 12—14 ner, OCHOBBIBAIOTCS Ha
MICUXOJIOTUYECKUX OCOOCHHOCTSAX MIIQJIIEr0 MOAPOCTKOBOro Bo3pacta W 15-17 ner
COOTBETCTBEHHO Oa3UPYIOTCS HA MCUXOJOTMYECKUX OCOOEHHOCTSX Pa3BUTHS CTapIIEro

MoAPOCTKOBOI'O BO3pacTa.

Jns moapoctkoB 12-14 neTr K 3HAYUMBIM THUIAM JEATCIBHOCTA OTHOCHUTCS
MPOEKTHAs JEATEJIbHOCTh: BCTpEUa 3aMbIClia U pe3ysibTaTa Kak aBTOPCKOE JIEUCTBUE
MOAPOCTKA, TPOSIBJICHUE ce0s B OOIISCTBEHHO 3HAYMMBIX pojsix. I[lmanupoBanue
COJIEpKaHMs JaHHOW MPOrpaMMBbl pa3BOpPAuYMBAETCS OT KOHEUHOI'O pe3yJibTaTa, KOTOPOTO
JTOJDKEH JOCTHYh MoapocTok. CojaepkaHue MporpaMMbl  OOYCIOBIMBAET IPOIECC
MOJYYEHHs] MTOTOBOTO TMPOAYKTa B OINpeleseHHOM Iukie aByx Jer. CoaepxkaHue
pa3BUTUST — O3TO oOpa3oBaTelbHBIM MapHIpyT MO MOJATOTOBKE TMOAPOCTKA K

CaMOIIpE3CHTAllU .



Benymas nestenbHOCTh MOAPOCTKOB 15-17 nmer — ydeOHO-mpodeccuoHanbHasl.
Opranmsanuss  oOpa3oBaHUS  CBOOUTCA K  TOATOTOBKE UM OCYIIECTBICHHIO

npodecCHOHaNbHOM MPOOBI B KOMIUIEKCHOM BapHaHTe: NpPOXUBaHHE WH)KEHEPHOU
nesitenbHOCTH. CozlepikaHue MPOrpaMMbl BKIIIOYAET TOCIIE0BATENbHOE OCYIIECTBICHNE
Pa3IMYHBIX BHUJOB JAEATEIbHOCTU: BBIABIDKEHHE HWJEH; MPOSIBICHUE MPOITYKTHBHOTO
MBIIUICHUS, UCCIIEIOBAaHUE, SKCIIEPUMEHT, 0000111eHNe, PUHAIBHBIN MPOEKT. MTOToBBIif
pe3yabTaT HOCUT OIEPEKAIOUIMKA XapakTep, a Yy4yeOHble JeicTBHS OOYCIIOBIICHBI
U300peTaTeNIbHOCTHIO.

Pestcum 3anamuil, 06vem odwepazsusarouieli npozpammol: POaA0TKUTEIHLHOCTh
OJIHOTO akaJgeMudeckoro yaca - 45 MunyTt. IlepepbiB Mex 1y yueOHbIMU 3aHATUSIMH — 10
MUHYT. O011ee KOJIMYECTBO YacOB B Hemelo — 4 yaca. 3aHATUSI MPOBOJATCS 2 pas3a B

HEJIEIIO 1o 2 Yaca.

Cpok oceoenus oowepazeuearouieii. npozpammvl OIPEHEISIETCS COACPKAHUEM
IIPOTPaMMBI U COCTaBIISIET | rox.

Oovem odowepazsusarwuieii npozpammel: 144 vaca.

Dopmvrt  00yuenusn: OduHas, BO3MOXKHA peaau3alysd OYHO C MPUMEHEHUEM

AJIEKTPOHHOTO OOYYEHMSI M JAUCTAHIIMOHHBIX OOpa3oBaTEIbHBIX TEXHOJOTUN (3aKoH

No273-®3, rn.2, cr.17, m.2.).

Iham@popmovr mpanciayuu mamepuana u OpP2AHUAUUU 63AUMOOEIICIEUS:
Cdepym, Telemost.Yandex, BKonTakTe, uHIuBHAYya IbHBINA CAUT TIearora u ap.

Ilo ypoenw oceoenus nporpaMmma oOIiepa3BUBaroIias, 0HOYpOBHEBasT — 0A30BbIN
ypoBeHb. OHa 00ecreynBaeT BO3MOKHOCTh 00YUYEHUs JIeTel ¢ NMEePBUYHBIMU HaBbIKAMU
[IPOrpaMMHUPOBAHUS B TOM YHUCJIE, OJaPEHHBIX JIETEH.

3auncnenue aerei Ha 0a30BBIM yPOBEHb JAHHOW MPOTpaMMBbI MPOU3BOIUTCS MOCTE
3aBepiieHus o0yuyeHuss no mnporpamme «lIporpammupoBanne Ha Python crapToBbIf
YPOBEHb» IO pe3yibTaTaM YCIIEIIHOM C1Ja4yd UTOMOBOW aTTECTAalUM (3aLIUThl UTOTOBOTO
MpOeKTa), JMOO TMOCIe NPOXOXKIEHUS BXOAHOTO TECTUPOBAHUS, MHHUMAIbHBIN

npoxoaHoi 6aut 10 (mpunoxeHue 8).

O6yuenue mo mporpamme «IIporpammupoBanne Ha Python» 6a3oBoro ypoBHs
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HAIEJICHO Ha YIIIyOJIeHWe W CTPYKTYpUpPOBAaHHE 3HAHUI OCHOB COBPEMEHHBIX S3BIKOB

IMporpaMMupOBaHuA; YMCHHUC Ha IIPAKTHUKE HCIIOJIb30BATDh CJIOKHBIC CTPYKTYPBI JaHHBIX

paboTath CO CIENUATILHBIMU CpeICTBaMH 1 OMOJIMOTEKaMHu A3bika Python.

K xoHmy o0Oy4eHuss MOIPOCTKH CIOCOOHBI CaMOCTOSITEIBHO — ONpPEAEIISThH
npodeccroHanbHble 3a7aud U MYTH PEUICHUs; MUCaTh T'PAMOTHBIN, KPAacUBBIM KOII;
HAXOJUTh U 00palaThIBaTh OMIMOKH B KOZE; pa3padbaTsiBaTh 3(H(HEeKTUBHBIC aJTOPUTMBI U
nporpaMMbl Ha OCHOBE H3YYEHHOTO f3blKa mporpammupoBanusi Python; crmocoOHbI

CaMOCTOATCIbHO N3Y4YaTh HOBBIC TCXHOJIOTHH.



1.2 Iesp 1 32124 NPOrPaMMBbI

Ilenw: yrmyOneHue u CTpyKTypUPOBAaHHE 3HAHUNA OCHOBHBIX COBPEMEHHBIX SI3bIKOB
MPOrpaMMUPOBAHMs, IOJIYYEHUE HABBIKOB CaMOCTOSITEIBHOIO HANMCaHUA KoJa |
pa3paboTKu Y3PPEKTUBHBIX AITOPUTMOB U IPOTPAMM.

JUig ycrnemHoW peanu3aluy IMOCTaBICHHOM LIeM HEOOXOAMMO pEIIUTh Psil
MEJAarOrH4eCcKuX, pa3BUBAIOLIUX U BOCIIUTATEIbHBIX 3A0ay:

Ooyuaromue:

—  3aKpenuTh ONBIT OOBEKTHO-OPUEHTHUPOBAHHOIO U (YHKIMOHAJIBHOTO
IPOrpaMMHUPOBAHUSl B PA3JIMYHBIX HWHTEIPUPOBAHHBIX Cpelax pa3padOTKU Ha S3bIKE
Python;

— yoIyOuTh W CTPYKTYpUpOBaTh 3HAHHMS OCHOB COBPEMEHHBIX SI3BIKOB
IPOrpaMMHUPOBAHUS;

— chopMHpOBaTh  HABBIKU pa3paboTku 3¢ PeKTUBHBIX aNTrOPUTMOB
Y IPOrPaMM Ha OCHOBE M3yYEHHOTO si3bIKa IporpammupoBanus Python;

— chopMHpOBaTh HABBIKM  PabOTBl €O  CIEHHAIBHBIMU  CPEICTBAMH
u oubnuoTexamu sa3bika Python;

—  chopmupoBaTh HaBBIKM HAlMCAaHUS TPAMOTHOTO, KpPAaCHBOTO KOJAA, YMETb
HaXOJUTh U 00padaThIBaTh OMIUOKH B KOJIE;

—  HAYYUTh Ha MPAKTUKE UCTOJIb30BATh CIOKHbBIE CTPYKTYpPbI JaHHBIX.

PassuBarommue:

—  CIIOCOOCTBOBAaTh PAa3BUTHIO HABBIKOB JIOTMYECKOIO U aJTOPUTMUYECKOTO
MBIIICHHS,

—  cnocoOCTBOBATH GOPMUPOBAHUIO OOIINX MIPEACTaBICHU 00 HH(OPMAITMOHHON

KapTuHe MHpa, 00 mHboOpMaIK U WHPOPMAIMOHHBIX MpoIleccax Kak 3JIEeMEHTaxX



peanbHOM IEUCTBUTEIBLHOCTH;
—  cmocoOCTBOBaTh (HOPMHUPOBAHHWIO HABHIKOB IIJIAHUPOBATH CBOM JICHCTBUS C
yaéToM (akTopa BpeMEHH, a TaKXke MPEIBUACTh pe3yJbTaThl CBOEH pPabOTHI H

ONTUMAJIbHBIE TYTH UX TOCTUKCHHS;
— COCOOCTBOBATh Pa3BUTHIO HABBIKOB CAMOCTOSITEIBHOTO M3y4Y€HHUS HOBBIX
TEXHOJIOTUH.
BocnurareiabHbie:

—  CHOCOOCTBOBaTh PAa3BUTHIO JIE€JIOBOIO COTPYJAHHYECTBA, B3aUMOYBAKCHHS
BHYTPH TPYIIIHI K B KOJUIEKTUBE B LIEJIOM;

—  CcIocoOCTBOBaTh (HOPMHUPOBAHMIO LIEJIEYCTPEMIIEHHOCTH, HACTOWYMBOCTHU B
JTOCTHKEHUH NTOCTABJICHHBIX LIEJICH;

—  CHOCOOCTBOBATH CO3/IaHUIO YCIOBUI ISl PA3BUTHSI yCTOMYMBOM MOTPEOHOCTH
BCcaM000Opa30BaHNH;

—  CHOCOOCTBOBATh BOCIIUTAHHIO aKKypaTHOCTH npu  pabore C

KOMIIBIOTEPHBIM 000pPYIOBAHUEM.



1.3 Iliianupyemble pe3y/abTaThl

I[OHOHHHTGJILH&SI 06mepa3131/113a}01ua51 ImporpamMma HaAIIpaBJICHA Ha JOCTHIKCHUC
IOIKOJIBHUKAMH CJICAYIOMIUX JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U IPEAMCTHBIX PC3YJIbTATOB!

JINYHOCTHBIE pe3yJabTaThbl:
— AKTHBHO BCTYNACT B AWAJIOr, BCACT AHAJIOr C Yy4YCTOM 06HIerI/IH$ITLIX HOpM

3¢ PeKTUBHON KOMMYHHUKAIINH;

— ACMOHCTPHUPYCT ITO3UTHUBHOC OTHOUICHHC K APYromMy 4YCJIIOBCKY, €I0O MHCHUIO,

pPE3YIIbTaTy €ro ACATCIbHOCTH,

—  MPOSIBJISICT YCTOMYUBBIN UHTEPEC K CAMOPA3BUTHIO;

— OTBETCTBEHHOE OTHOIICHHUE K OOy4EeHHIO, CIOCOOHOCTH JIOBECTHM [0 KOHIIA
Ha4aToe JeJIo;

— coOiro/laeT mMpaBWwia TEXHUKU O€30MacHOCTH TpU paboTe ¢ KOMIIBIOTEPHOM
TEXHUKOM;

MeTtanpeaMeTHblie pe3yJbTaThbI:

— YMEET CaMOCTOSITeJIbHO OIpeAeisaTh LeJIU CBOEro OOyd4eHHs, CTaBUTh W
dbopmyIUpoBaTh 1Sl ce0s1 HOBBIC 3a]1a4H;

— yMeeT CO03/71aBaTh, MPUMEHITh M MPeoOpa3OBbIBaTh 3HAKW W CHMBOJIBI, MOJICIIH U

CXCMBLI I pCIICHUA y‘Ie6HO-I/ICCJ'I€I[OBaTeHBCKI/IX N ITPOCKTHBIX pa60T;

— yMeeT IUIaHUPOBaTh IOCJIENOBATENIbHOCTh IIIAroB JJsl JOCTHXKEHUS LEeJeH,
COOTHOIIICHHE CBOMX JCHCTBHI C IUTAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBICHHE
KOHTPOJISL CBOEH JIeATENBHOCTH B MPOLIECCE TOCTHXKEHUS Pe3yIbTaTa;

— ymeer pabotaTb B  O0JacTM  MCHOJb30BAHUS UH(}OPMAIMOHHO-

KOMMYHHKAaIITHOHHBIX TEXHOJIOTHM.



IIpeaMeTHbIe pe3yabTaThl
— yMmeeT pa3palaTeiBaTh W HCHOJB30BaTh KOMIIBIOTEPHO-MAaTEMaTHUYECKHE

MOJICJIN U UCITIOJIb30BaTh HA IIPAKTHUKE CIIOKHBIC CTPYKTYPbI JdHHBIX,

—  yMmeer paboTaTb CO CHEUUAIbHBIMU CpEACTBAMM U OHMOIMOTEKaMHU S3bIKA
Python;
—  yMEET BBIIOJIHATH CO3/IaHHbIE TPOTrPAMMBI, OCYLIECTBIIATh UX pPa3padoTKYy,

TCCTUPOBAHHUC U OTIAJAKY, UCIIOJIB3YSI I/IBY‘-IGHHBIﬁ SA3BIK ITPOTPAMMUPOBAHNA,

— 3HaeT 0a30BbIX YNPABISIONUX KOHCTPYKIUN OOBEKTHO-OPUEHTHPOBAHHOTO

IporpaMMHpOBaHUSA U YMCHUC UX HUCIIOJIb30BATh,

- 3HacCT CaMOCTOATCIIBHO CO3[aBaTb IIpPOrpaMmbl aHaJIn3a JdHHBIX Ha

BBIOPAHHOM JJI 3TOTO YHUBEPCATIBHOM SI3bIKE ITPOTPaMMUPOBAHMUS;

- 3HaAcCT ONpCACIIATL PE3YJIbTAaT BBIIIOJIHCHUA aJITOPUTMa IIpU 3aJaHHBIX

HCXOAHBIX NJAaHHBIX.
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1.4 Coaep:xkanue o0mepa3sBuBaoueil MPporpaMmbl

YYEBHO-TEMATHYECKHH IIJIAH

KoJ1-Bo yacoB

®opmbl aTTecTanum/

Ne KOHTPOJIA
n/n | HasBaHue pa3zjena, TeMbl
Bcero
Teopus |[IpakTuka
Pa3nea 1. [IporpaMmvMupoBaHue Ha 26 11 15
Python
1.1 |BBonnoe 3anstue. BBenenue B 2 1 1 YcTHbI orpoc
porpaMmmy 2-ro rojaa
00yuenust Muctpykrax no Th
1.2 |[ToBropenue. Pemenne 3amay Ha 6 3 3 Y CTHBIN OpOC, peLIeHue
OCHOBHBIE  KOHCTPYKIIMH U 3a1a4y
CTPYKTYpHI IaHHBIX. Penienne
3a/la4 Ha Kjacchl U
Ooubmuoreku
1.3 |Pemenue 3aga4 1mo Teme 4 0 4 Pemrenue 3amau
«IToBTOpEHUE»
1.4 |00IT 8 4 4 VYcTHBII onpoc, pelieHne
3a1a4y
1.5 |Pexypcus. 6 3 3 YcTHBINM onpoc, penieHue
[TpoMeKyTOUHBIN KOHTPOIIb. 3anay. [IpakTuueckoe
3aJlaHue.
Pa3nen 2. PyGame 44 18 26
2.1 |BBeneHue B peno3uTOpPUN. 4 1 3 YcTHBIM Onpoc
[Tonkmouenne PyCharm.
Pabora ¢ yganeHHbIMH
PENO3UTOPUSIMU
2.2 [PyGame 1. Brenenue 2 1 1 VYceTHBII onpoc
2.3 |PyGame 2. UrpoBoii UK. 4 2 2 [TpakTHueckoe 3aHsATHE
CoObiTust
2.4 [PyGame 3. OcHOBHbIE 4 2 2 CamocrosTenbHas paboTa
KOMAaH/IbI ITPH OJTMHOYHOM
pabore ¢ Git
2.5 [PyGame 4. Knerounoe noze 4 1 3 YcTHbIl onpoc
2.6 [PyGame 5. Knaccuueckue 4 2 2 [TpakTrueckoe 3agaHue.
UTPHI HA KJIETOYHOM T0JIe
2.7 [PyGame 6. I300paxxeHus.. 4 2 2 YcTHBIH ompoc.
CrpaiiTel
2.8 [PyGame 7. CTOJIKHOBEHUS U 4 2 2 YcTHBIH ompoc.
JIpyrue B3auMOJIEHCTBHS
2.9 |PyGame 8. Urpa B uenom 6 2 4 [IpakTrueckoe 3ananue
2.10(PyGame 9. Ykpaiuenus urp 4 2 2 [IpakTHueckoe 3aganue




2.11|lenmun 1 moaxoasl K 4 1 3 [IpakTrueckoe 3agaHue.
tectupoBanuto. Co3gaHue
"caMmoeNbHBIX" TeCTOB (0€3
OMOIMOTEK)
Pa3nen 3. MammMHHOe 3peHHne Ha 44 22 22
Python
3.1 [MammHHOe 3peHHe Ha 8 4 4 IIpakTuyeckoe 3a1aHue
Robomaster S1
3.2 MammnHOe 3perue Ha DJI 6 3 3 IIpakTyeckoe 3anaHue
Tello
3.3 |MammnHOe 3penue Ha Coex 8 4 4 [IpakTHueckoe 3aHsATHE
Clever
3.4 Beenenne B OpenCV Ha 6 3 3 [IpakTrdeckoe 3a1aHue
Python
3.5 |OpenCV Ha Python ¢ 8 4 4 I[MpakTHyeckoe 3a1aHue
ucnoiab3zoBanueM Raspberry Pi
3.6 |[Touck u oTcieXuBaHue ¢ 8 4 4 [IpakTrueckoe 3agaHue.
ucnonb3zoBanueMm OpenCV Ha
Coex Clever
Pa3nen 4. IIpoextet WEB u API 16 8 8
4.1 [WEB. Pabora ¢ nonynspHsIMU 4 2 2 VYeTHBII o1poc
dbopmaTtamu Qaiinos (json,
xml)
4.2 IWEB. 3nakomctBo ¢ API 4 2 2 [IpakTrueckoe 3ananue
4.3 |WEB. IlonsiTue uckimtoueHus, 4 2 2 CamocrosrenbHas paboTa
00paboTKa UCKITIOUEHUH.
CoOCTBEHHBIE UCKITIOUEHHUS.
4.4 \WEB. Pabora ¢ komaHHOMI 4 2 2 YcTHBIM Onpoc
CTPOKOM (CKpHIITHI,
aprymenTsi). [lepuonnueckue
3amaun (Moaynb shedule)
[TpoMexkyTOUHBII KOHTPOJIb.
Pa3nexn 5. IlpoekTHas 14 5 9
AeSITeJIbHOCTb.
5.1 [[TpobnemaTuzarusi. 2 1 1 [IpakTrueckoe 3amanue
5.2 [I'unore3a 2 1 1 [IpakTrueckoe 3aganue
5.3 |lenm u 3amaun 2 1 1 [IpakTrueckoe 3aganue
5.4 |Anarpamma ["ante 2 1 1 [IpakTrueckoe 3aganue
5.5 [Pabota c npe3eHTausIMu. 2 1 1 [IpakTuueckoe 3aganue
5.6 |Pabora Hax mpoekTaMu 4 0 4 3amuTa npoexTa
HUrorg 144 64 80
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Cooepircanue yuedOHo-memamuueckozo niana
Pazpnea 1. IlporpammupoBanue Ha Python

Tema 1.0 Beéoonoe 3anamue. Hucmpykmasicu no mexnuke 6€30nacHocmu ¢ OTMETKOM
B )KypHase. BBenenue B mporpammy.

IIpaxmuxa: Y cranoska I10.

Tema 1.1 TloBTopenue. Pemenne 3a1a4 Ha OCHOBHbBIE KOHCTPYKIIMH U CTPYKTYPBI

JaHHBIX. Pemenue 3aJJa4 Ha KJIaCChbl U OnOIMoTEKN

Teopus: 1loBTOpeHNE OCHOBHBIX KOHCTPYKIIUN U CTPYKTYp HaHHbIX. [loBTOpEeHuUE
MoJyJiel cranaapTHor Oubaunotexku Python.

IIpakmuxka: penieHue 3aaay.

Tema 1.2 TloBTopenue. Pemienue 3a1ady Ha OCHOBHBIE KOHCTPYKUIHMH U CTPYKTYPBI

JaHHBIX. Pemenue 3aJJa4 Ha KJIaCChbI 1 OuOIMoTEKU

Ilpakmuxka: penieHue 3a1a4d B paMKax CaMOCTOSITEIbHON paOOTHI.
Tema 1.3 Pemienue 3ana4d no teme «IloBTropenue»

Ilpaxmuxka: penieHue 3a1a4 B paMKaxX caMOCTOSTEIIBHON PaOOTHI.
Tema 1.4 OOII

Teopus: H3yuenue 00bEKMHO-OPUEHMUPOBAHHO20 NPOCPAMMUPOBAHUS, CO30AHUE
06beKmo8, 83aumooelicmeue ¢ HUMU.
Ilpaxmuxa: penieHue 3ajau.
Tema 1.5 Pexypcus
Teopus: Co3znaHne peKypCUBHbBIX (DYHKIINN, BBI30B (PYHKIIMU U CAMOBBI30OB BHYTpHU
(GyHKUIHUU.
Ilpaxmuxa: penieHne 3aaa4, MPOMEXYTOYHBIN KOHTPOJTb.
Pa3znen 2. PyGame
Tema 2.1 Beenenue B penozutopuu. [logkmouenne PyCharm. Pabota ¢ ynaneHHbIMU

PENO3UTOPUSAMM.

Teopus: Pa3HOBUOHOCTH W NPEAHA3HAYCHUE CHUCTEM KOHTPOJISI Bepcuil. Penosuropun
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JUTsl XpaHeHust 1 oOMeHa naHHbIMH. Mcmonbp3oBanue cpenbl paspabotku PyCharm
C YAQJIEHHBIMH PETIO3UTOPUSIMHU.

IIpaxmuka: perneHue 3aaa4d o padboTe ¢ perno3uTOPUEM.
Tema 2.2 PyGame 1. Beenenue

Teopus: Yto takoe PyGame, ero MeCTo B 3KOCUCTEME U KAKUE UTPhl MOKHO CO3/1aBaTh
C €ro NOMOUIBIO.

IIpakmuxka: penieHue 3aaay.

Tema 2.3 PyGame 2. UrpoBoii uuki. CoObITUA

Teopusa: Co3nanue UrpoBOro IHKIa, 00paboTKa COOBITHI CTaHIAPTHBIX YCTPOHCTB
BBO/IA.

Ilpaxmuxa: perieHue 3aaad.
Tema 2.4 PyGame 3. OcHOBHBIE KOMaH Ibl ITPU OJJMHOYHOM padoTe ¢ Git

Teopus: Cucrema koHTpoiss Bepcui Git. Mcnonb3oBanue git npu pa3paboTke
IPUJIOKEHUSI B OAMHOYKY — TpaduyecKuil U KOHCOJbHBIH HHTEpP(ENC, OCHOBHBIE
KOMAaH/Ibl.

Ilpaxmuxa: penieHue 3anad.

Tema 2.5 PyGame 4. KnerouHnoe noJse

Teopus: Peanuzanus kiaetounoro noiyigs B PyGame. CnocoObl XxpaHeHUs! TII00ATbHBIX
HACTPOEK M 0OMEHA JaHHBIMU MEX]Ty UTPOBBIMH ar€HTaMHU.

Ilpakmuxka: perieHue 3aaad.
Tema 2.6 PyGame 5. Knaccuueckue urpbl Ha KI€TOYHOM I0J1€

Teopusi: O6G30p KJIACCUYECKHX UTP HA KJIETOYHOM I0JIE M BAPUAHTOB MX peau3aliu

npu nomomn PyGame.

Ilpaxmuxa: pemieHre 3a1a4d 1o peaanu3aliy Urpbl Ha KJIETOYHOM I10JIE.
Tema 2.7 PyGame 6. N300pakenus. Cripail bl
Teopus: I'paduueckue Bo3MmoxHocTu PyGame, ureHune, "3aMeHEHHE U BCTpauBaHUE

n300pakeHnid. TexHrka paboThl CO CipaTamu.

Ilpaxmuxka: penenue 3aaa4 no padboTe ¢ n300paKEHUSIMHU.
Tema 2.8 PyGame 7. CTOJIKHOBEHMS U IPyTHE B3aUMOICUCTBUSA

Teopus: OGCyxXJIeHUEe OCHOBHBIX BHUJIOB B3aUMOJICHCTBUS MEXIAY UTPOKAMU U JPYTUMU
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CYIIHOCTSIMU WIPhI, a TakKXKe CIOCOOOB MNPOrpaMMHOM peanu3aluu TaKoro poja
B3aUMOJIENCTBUMN.

Ilpakmuka: peuieHue 3aaad.
Tema 2.9 PyGame 8. Urpa B neiaom

Teopus: 1IpoeKTUPOBAHHUE APXUTEKTYPBI UTPOBOTO MPHUIIOKEHHUS.

Ilpakmuka: co3/1aHUE CBOEU UTPHI.

Tema 2.10 PyGame 9. Ykpamenus urp

Teopus: HroaHcel co3nanus uHTepdeica Urpbl, BU3yalbHOTO OGOPMIICHUS WIPOBOM
MEXaHUKHU, TTOJIKJIIOYEHHE 3BYKOBBIX (D PEKTOB.

IIpakmuka: ykpauieHUe CBOEH UTPBHI.

Tema 2.11 Ilenu u nooxoovt k mecmupoeanuro. Cozoanue "camooenvruvix" mecmos

(6e3 bubauomex).

T€0p1/l}l.' KaK M 3a4CM OCYHICCTBJLAIOT TCCTHPOBAHHUC B HpOMBIIHJIGHHOﬁ pa3pa60TKe.
HOI[XOI[BI K TE€CTUPOBAHUIO IIPOrpaMMHBIX ITPOAYKTOB. TexHomorus co3aaHus TECTOB

CTaHJAapTHBIMU cpencTBamu Python.

IIpaxmuxa: TECTUPOBAHUE CBOETO UTPOBOTO MPUIIOKEHUS.
Pazgean 3. MammunHoe 3peHue Ha Python

Tema 3.1 Mawunnoe 3penue na Robomaster S1

Teopus: Ucnonwp3oBaHue OHOIMOTEKHM aJITOPUTMOB  PACIIO3HABAHUS KapTOUEK.

AJ'IFOpI/ITMBI ITIOUCKAa U OTCJIC)KMBaHUA.

llpaxmuxa: IlpakTuyeckoe 3aganue nporpammupoBannsi Robomaster S1.
Tema 3.1 Mawunnoe 3penue na DJI Tello

Teopus: 1lonck KapTO4EK, TOCTPOCHUE KAPTHI MECTHOCTH.

Ilpaxmuxka: Ilpaktnueckoe 3aganue nporpammupoBanus DJI Tello.

Tema 3.1 Mawunnoe 3penue na Coex Clever

Teopus: [louck u pacno3naganue mapkepos, 000asieHue HOBbIX MAPKEPOS.

llpaxmuxa: Ilpaktudeckoe 3aganue nporpammupoBanus Coex Clever.
Tema 3.1 Beeoenue ¢ OpenCV na Python

Teopus: Tloaxntouenne u ucnosabzoBanue 6udamnorexku OpenCV. OyHKIMH, 00BEKTHI
15



OMOJIMOTEKU.

HpaKmuKa: HpaKTI/I‘IeCKOG 3aJaHUC ITPOTrpaMMHUPOBAHHNA pACIIO3HABAHUS TCKCTA.

Tema 3.1 OpenCV nHa Python ¢ ucnonb3zoBanuem Raspberry Pi
Teopus: Utenue u 3amuch JaHHBIX ¢ Kamepbl Ha Raspberry Pi, co3manue anropurma

pacrio3HaBaHusi 0ObEKTOB.

IIpaxmuxka: IlpakTueckoe 3ajanue nporpaMmmupoBanus Raspberry Pi.
Tema 3.1 Ilouck u omcnescueanue c ucnonvzoeanuem OpenCV na Coex Clever
Teopusa: TlatpynaupoBaHUE MECTHOCTH U MOHMCK OOBEKTOB, OTCIEKHUBAHHE OOBEKTOB.

AJ'II‘OpI/ITMBI ITIOBTOPHOI'O ITIOKUCKA.

IIpaxmuxa: Tlpaktnueckoe 3aganue nporpammupoBanust Coex Clever u Raspberry Pi.
Paznea 4. Ilpoextst WEB u API

Tema 4.1 WEB. Paooma c nonyaapuvimu popmamamu aiinoe (json, xml)

Teopus: Ctpykrypa GopmaroB json u csv. Python-monynu myis paboTel ¢ HUMH.

OcHoBHBIE c(pepbl MPUMEHEHHUs], TTpaKkTuka npuMenenus B WEB.

IIpakmuka: penieHue 3aaay.

Tema 4.2 WEB. 3uakomcmeo ¢ API

Teopus: llporpammublii uHTEp(dEC MNPUIOKEHUS B pa3pabOTKe i OCHOBHBIX

cymectBytomux miatdopm. Ocodennoctu AP B WEB-pa3zpaboTke.

IIpakmuxka: penieHue 3aaay.

Tema 4.3 WEB. Ilonstue uckimouenusi, oopadorka uckioueHuid. CoOCTBEHHbIE

UCKITFOUEHHS.

Teopus: IIporpaMMHbI€ OIIMOKH, TOHSATUE UCKIIIOUUTENBHON cuTyanuu. MexaHusm

uckiroueHui B Python, paznuunbie NpakTUKH €r0 UCTIOIb30BaHUSI.

IIpakmuka: penieHue 3a1ad - CaMOCTOsITeNIbHAs padoTa.

Tema 4.4 WEB. Pabora ¢ KOMaHIHOM CTpOKON (CKpPUNTBI, apPryMEHTHI).

[Tepuoauyeckue 3agauu (Moayib shedule)

Teopus: ntepdeiic KoMaHAHON CTPOKH OCHOBHBIX OINEPAIIMOHHBIX cucTeM. Ero

npumeHeHue B backend-pa3zpaboTke u aTMUHUCTPUPOBAHHH.

llpaxmuxa: pelmieHne 3a1a4, TPOMEKYTOUYHbIA KOHTPOJIb.
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Pa3znen 5. IIpoekTHas1 1eAATeJIbHOCTD

Tema 5.1 Ilpoonemamusayus.

Teopus.: BoigBieHNE U pacCCMOTPEHHUE MPOOIIEM.

IIpaxkmuxka: IlpakTHUECKOE 3aJJaHKE TIO BBIBICHUIO TPOOJIEMBI.
Tema 5.2 'unomesa.

Teopus: IlocTpoeHye TUIIOTE3bI PEIIEHUS TPOOIEMBI.
Ilpaxkmuxa.: IlpakTnueckoe 3aJaHue MO MOCTPOCHUIO TUIIOTESHI.

Tema 5.3 I]eau u 3a0auu.

Teopus: Hanncanue uenu u 3agayu mo S.M.A.R.T. TexHomoruu.

IIpaxmuxa: IIpakTuyeckoe 3aaHue N0 HAMMCAHUIO LIEIIH.

Tema 5.4 /luacpamma I'anme

Teopus: TlocTpoenne nuarpaMmmel ['anTte

IIpaxmuxa: [IpakTHyecKoe 3aJaHUE MO COCTABIICHUIO IMarpaMmsl ['aHTe.

Tema 5.5 Paboma c npezenmayuamu.

Teopus: OpopmieHue npe3eHTaIil, aHuMalus cinaio, nodasnenue PNG ¢aiinos.
llpaxmuxa: pelieHue 3aaad.

Tema 5.6 Paboma nao npoexmamu

Teopus.: Ctpykrypa popmartoB json u csv. Python-monynu ans paboTel ¢ HUMHU.
OcHoBHBIE c(pepbl MPUMEHEHHUS], TpaKkTUKa npuMeHenust B WEB.

Ipaxmuxa: 3amura IPOEKTa.
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2. Kommiekc OPraHM3aAlIMOHHO-IICAATOTHNIECCKUX yC.]IOBI/Iﬁ

2.1 KanennapHublii yueOHbIi rpadguk

I'on oOyuenwmst Hara Hara KomnuectBo | KonnuectBo | KonnuectBo | Pexum
Hayajla | OKOHYaHUS y4eOHBIX y4eOHBIX Y4eOHBIX | 3aHATHH
oOyuyeHus | oOydyeHHs HEJelb JHEH 4acoB
1 roxn 16 31 mas 36 72 144 2
CEHTSIOps 3aHATHUS
1o 2
Jaca B
HEJeII0

2.2 YciioBus peaju3aluu NPorpaMmbl
Mamepuanvno-mexnuueckue odecneuenue
Tpebosanus k nomeweHuro:
- TOMelLleHWe [UIsl 3aHATUH, oTBevatomiee TpeboBanusm CanlluH s
YUPEXKIEHUH TOTOTHUTEIFHOTO 00pa30BaHus;
- KayeCTBEHHOE OCBEIICHHE.

Obopyoosanue:

CTOJIBI, CTYJIbSI IO KOJIMYECTBY 0Oyuaromuxcs u 1 paboyee MecTo JJisl e1arora;

- HOYTOYKHM JUIsl KQXKI0T0 00YyJaromerocs u npernoiaBaTers;

- HaylIIHUKY;

- web-kamepa;

- Habop Robomaster S1;

- Raspberry Pi;

- Coex cleverd4;

- MHOTO()YHKITMOHAJIBHOE YCTPOUCTBO (IPUHTEP, CKAHEP U KOIHUD);

- MOHOOJIOYHOE MHTEPAKTUBHOE YCTPOUCTBO;

- HamoJbHas MOOWJIbHAS CTOMKA VISl MHTEPAKTUBHBIX TOCOK HJIM YHHUBEPCAIHHOE
HACTCHHOE KPEeTICHHE;

- A0CKa MarouTO-MapKepHasa HACTCHHAs,
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- ¢aumuaprt.

Pacxoonvie mamepuanvi:

whiteboard mapkepsr;

- CTUpaTeib C IUCKU;

- Oymara nucyas;

- IIapUKOBBIE PYUKH;

- permanent MapKephl.
Hnghopmayuonnoe obecneuenue:

- omeparmoHHas cucrema (xenareabHo Windows);

nojAepxkuBaeMble Opaysepsl (s padotel LMS): Yandex Browser, Firefox,

Opera, Edge;

cpena Wing IDE 101 (Bepcuu 6 v BhIIIIE);

cpena PyCharm Community Edition;
nakeT PyQt4 (1a Qt5);

naker Oubnuorek co SciPy: numpy, scipy, matplotlib, ipython +
ipythonnotebook, sympy, pandas;

- pexomeHnayetcs yctanoButh [10 Anaconda.

Memoouueckoe obecneuenue:

Meroanueckue nocobusi, pa3padOTaHHbIE MPENOIaBaTeNIeM C YYETOM KOHKPETHBIX
3azad, BApUAHTHI JEMOHCTPALIMOHHBIX mporpamm, MaTepHaIbl
no tepmuHosnorun IIO, WHCTpyKUMHM 1O HAcTpoilke oOoOpyJoBaHuUs, yuyeOHas W
TeXHUYECKast JauTepaTypa. Ucnonb3yrores MeIarorHuecKre TEXHOJIOTUHU
WHUBUTyalIA3aIlii 00yUeHUS U KOJUICKTUBHOM JI€SITEIbHOCTH.

Kaopoeoe obecneuenue:

Peann3oBbiBaTh MporpamMmy MOTYT TI€Jarord JOMOJHUTEIBHOTO0 00pa30oBaHMS,
UMEIOIMe BBICIIee oOpazoBanue (OakanaBpuar), cpeaHee MpodecCHOHAIBHOE
oOpa3oBaHue, BIAJCIONIME TEAArOrMYeCKUMH METOJaMH W MpUeMaMU, METOIUKOU
MpernoJlaBaHusi OCHOBaM MpOTpaMMHUpOBaHUs Ha s3bike Python, oOmanmaromue
poeCCUOHANILHBIMU 3HAHUSMHU W KOMIIETCHIIMSIMH B OpraHU3aIlid U TPOBEICHUU

00pazoBaTEILHOTO JEATEIbHOCTH.
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2.3 ®opma aTTecTalMU U OLIEHOYHBbIE MATEPHAJIbI

MOHUTOpPUHT KadecTBa OOpa30BaHUsA — 3TO CHUCTEMATHYECKas W peryispHas
npoueaypa coopa JaHHBIX IO BaKHBIM 00pa3oBaTelbHBIM acnekTaM. llemarornueckuii
MOHUTOPUHI 3TO - HENPEPBIBHOE, CHCTEMATHYECKOE OTCIICKUBAHHE COCTOSHUS U
PE3YNbTATOB KaKOU-IMOO AESTENIBHOCTH, CHCTEMBI C LENbI0 YIIPABICHUS UX KaUECTBOM,
noBbIIIeHUS 3pPexTuBHOCTH. OOBEKTAMH MOHUTOPHHIA SIBISIIOTCA OOpa30BaTEIIbHBIM
IpoLECC W €ro pe3ysbTaTbl, JIMYHOCTHBIE XapAaKTEPHUCTHKM BCEX YYaCTHUKOB
00pa30BaTeNpHOrO MpolEecca, MX MOTPEOHOCTH M OTHOIIEHHE K 00pa30BaTEIbHOMY
YUPEXKIECHUIO.

[IpeameTHbIE pe3yIbTaTHI. Onenka IIPEAMETHBIX pe3yIbTaTOB
COCTOUT M3 CYyMMAapHOI'O y4eTa pe3yJIbTaTOB MPOMEKYTOUYHON U UTOTOBOM aTTECTALIMH.
Pe3ynpTaTel BXOJHOTO KOHTPOJISI HE YUUTHIBAIOTCS.

Cucrema OTCIIEKHMBaHUS PE3YJbTATOB OOYYaAIOIIUXCSl BBICTPOECHA CIEAYIOLIUM

oOpazom:

—  TPOMEXKYTOYHBIN KOHTPOJIb;

—  WTOTOBBIA KOHTPOJIb.

Texkymuii KOHTPOJIb OCYILIECTBIAETCS PETYJSIPHO B TEYEHUE YYEeOHOro roja.
KOHTpOb TEOpEeTHYECKUX 3HAHUM OCYLIECTBIIAETCSA C IIOMOINBIO IEJArOrHYeCKOro
HaOmoaeHus, onpocoB. IIpoBepka 3HaHUN U YyMEHMI feTell B (opMe Mearorn4yeckoro
HAOJIIOJICHUS] OCYLIECTBIISIETCA B nporecce BBITIOJIHEHUS MU
IIPAKTUYECKUX 3a1aHui. B mpakTHYecKOM JeATENbHOCTH PE3YIbTaTUBHOCTH
OLICHMBAETCS KAYECTBOM BBIIIOJHEHUS padOT yyaluxcs, T/€ aHaJIU3UPYIOTCS
MOJIOKUTENbHBIE U OTPULIATEIbHBIECTOPOHBI Pab0T, KOPPEKTUPYIOTCS HEJOCTATKH.

Texkymui KOHTPOJIb OCYIIECTBIISIETCA IyTEM ONPEACIICHUS KA4eCTBA BBIITOJIHEHUS
npaktuyeckux 3aganuil  (IIpunoxenue 1), oTcnexuBaHWsS JAMUHAMUKA Pa3BUTHUSA
oOyuatomierocsi. IIpomMexyTouHbI KOHTpOJIb peanusyeTcss B (OpMe KOHTPOJIHLHOTO
TECTHUPOBAHMUS. [Tpumep KOHTPOJIBHOTO TECTUPOBAHUS MIPEACTABIICH

B MPWJIOKEHUU 2, 3.
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NToroBbiii KOHTPOJbL peanu3yeTcss B (opMe 3allUThl WHIWBUIYAIbHBIX WIIN

IPYIIIOBBIX MPOEKTOB. [IpuMepHass TeMaTMka UTOTOBBIM MPOEKTOB BTOPOro roja
oOyueHus npejcTasieHa B [Ipunoxenusx 4,5.

3amuTa UTOrOBOTO IPOEKTA OCYIIECTBISETCS IMYTEM BBICTYIUICHUS-IIPE3CHTALUH
oOydarolmuMmcsi WM KOMaHAoW oOywarommxcs. Tema TMpoekTa BblOHMpaeTcs
camocrosTensHo. [lpe3eHTanus A0KHA BKIIOYATh B ce0s TeMy MPOEKTa, €ro Leilu U
3aJlayu, pe3yJabTaThl, CPEJCTBA, KOTOPHIMU OBLIU JOCTUTHYTHI NOJIyYEHHBIEC PE3YIIbTATHI.
[Tpe3enTanust MOXET OBITh BBIMOJIHEHA JIOOBIM YAOOHBIM HATJISIHBIM MOKa3aTebHBIM
criocoOoM (BHICOPOJIUK, TPE3CHTALIUS U T.I1.).

NuauBuyalibHBIA / TPYNIIOBOM MPOEKT OLEHUBAETCS (POPMUPYEMOU KOMHUCCHUEH.
Ecin mpoeKkT BBIMONHEH Tpynmol oO0ydaroumxcs, TO TpU OLICHWBAHUU
YUUTBHIBA€TCSI HE TOJIBKO YPOBEHb HCIIOJIHEHHUS INPOEKTa B LEJIOM, HO U JIMYHBIHA
BKJIaJ] Ka)KJIOTOM3 aBTOPOB. PelieHre npuHuMaeTcs KOUIerHallbHO.

OIIeHO‘IHI)Ie MaTEPHAJIBI IJIA aTTECTAIlMHA YUAIIINXCH

Ha3zBanue Buja koHTpOJIS Kpatkne ykazaHusi 10 HCII0J1b30BAHU IO
Ilpunoscenue 2: [IpomexxyTouHBII MoskeT ObITh UCTIOIB30BAHO IS
TectupoBanue 00y4arOUUXCs|[KOHTPOIIb MIPOMEXYTOUHOH O1leHKH (Tema 1.5).

Maxkcumym 50 6asmios.
Ilpunoscenue 3: IIpomexyTouHbIi MoskeT ObITh UCTIOIb30BAHO AJIs
biank nst mpoBeieHus KOHTPOJIb MMPOMEXXYTOUHOU OIICHKHU (Tema 4.4).
IIPOMEKYTOYHOIO KOHTPOJIS Maxkcumym 25 6aios.
Ilpunoscenue 5: WTOroBbIil KOHTPOJIb MoskeT ObITh UCIOIb30BaHO B
«JIuct oneHkn paboOTHI 3aBepILeHNH 00pa3oBaTeIbLHOIO Mpolecca
oOyyaromuxcs B mporecce JUISL ATOTOBOM OIIEHKH IO 3aJJaHHBIM
3alUThl UTOTOBOT'O TPOEKTA KpPUTEPHSIM pabOThl 00yUYaIOIIUXCS B
npoiriecce paboThl HaJl UTOTOBBIM
npoekToM (TeMa 5.6). Makcumym 25
0aJuIoB.

Ha ocHOBaHuMM yd4eTa pe3ynbTaTOB IO BCEM BHJAaM KOHTPOJS MaKCHMAalbHOE
3HayeHue mnoiy4yaembix OamioB B rog — 100 6amnoB. Cymma OayuioB pe3ysbTaToOB
IPOMEKYTOUYHOTO KOHTPOJIS u 3aIUTHI UTOTOBOTO pOeKTa
HePEeBOUTCS B OJIMH U3 YpOBHEH OCBOEHHUSI 00pa30BaTEIbHON MPOrpaMMbI

corjiacHo tabmiuue 4:

21



YpoBeHb 0CBOEHHS IPOrPAMMBI 110 OKOHYAHMHU 00Y4YEeHUsI

Taonuua 4
Bamibl YpoBeHb 0CBOEHHUSI IPOTrPaMMBbI
0-39 6amnoB Huzkuit
40-79 6amnoB Cpennuii
80-100 6amnoB Bricoknii

@opMbI MPOBEAECHUS HUTOIOB IO KaXJOW TeMe OOIIepa3BUBAOIICH IPOrpPaAMMBI
COOTBETCTBYIOT LiesM 1 3anadam JJOOIL.

JIn4HOCTHBIE M METANPEIMETHBIE PE3YyJbTAaThl OTCIECKUBAIOTCSA IOCPEICTBOM
HAOJIOEHUsT 3a JUHAMHMKOM pa3BUTHS OOY4YaroIIerocss B IPOLECCE OCBOCHUS
nporpammel. [lo pe3ynbraraM HaOMIONEHUS 3alONHSIOTCS SKCHEPTHBIE KapThl

(ITpunoxxenus 6,7).

MeTtoauyeckue MaTepUuabl

OO6pazoBaTeNbHBIN MPOIECC OCYIIECTBISETCA B OUHOU popMme.
B 06pazoBaTenbHOM Mpoliecce UCTOIB3YIOTCS CIEAYIOINE MEemoObl:
1. 00BACHUTENLHO-MILTIOCTPATUBHBIN;

2. MeToZ TPOOJEMHOTO W3JIOKCHUSI: aHAJM3 HWCTOPHH HAYYHOTO HW3Y4YCHUS
poOJIeMbl, IMOCTAHOBKAa IPOOJEMHBIX BOIPOCOB, OOBSCHEHHE OCHOBHBIX ITOHSTHM,
OTIpEJICICHU, TEPMUHOB, JIEMOHCTpAIUsi OIbITA, MCIOJIb30BAaHUE HATJIATHOCTH;
CaMOCTOSATENIbHAS TIOCTAHOBKA, (DOPMYJIUPOBKA M PEIICHNE MPOOJIEMBl 00YYaIOIIUMUCS
MOUCK U OTOOp apryMeHTOB, (PaKTOB, JOKA3aTEIbCTB, CAMOCTOATEIbHBIN MTOUCK OTBETA
00y4JaroImMUMHUCSIHA IOCTABICHHYIO TPOOJIeMY;

3. IPOEKTHO-UCCIE0OBATEIIbCKUI: JTAOOpaTOpHbBIE 3aHATHS: paboTa ¢ mpubdbopamu,

npenaparaMmu, TEXHUYECKUMHU YCTPOMCTBAMU, SKCIIEPUMEHTBI, ONBITHUYECKas padoTa;

4, CJIOBECHBIN — Oecefia, pacckas, 00bsICHEHUE, TTOSICHEHHE, BOTIPOCHI;
5 Kenc-MeTO/I;

6. METOJ] TPOEKTOB;

7 HarJIsIHbBIN:
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—  JIEMOHCTpAalMs IUIaKaTOB, CXEM, Ta0JIULL, TUarpamMum;
—  JIEMOHCTpaunus BO3MOKHOCTEW yCTPOUCTBA;

—  HCIIOJIb30BAHUE TEXHUYECKUX CPEJICTB;
— NPOCMOTP BUIEOPOJIHKOB;

8. MPAKTUYECKUM:

— TPaKTHYECKHE 3aJJaHus;

—  aHaJIu3 U pellieHue MpoOJEeMHBIX CUTYyaIui U T. 1.

Boibop MeTom0B 00y4YeHHUs OCYIIECTBIISIETCS HCXOHs U3 aHaliu3a YpPOBHS
TOTOBHOCTU OOYYalOIIMUXCS K OCBOCHHIO COJIEP)KAaHUS MOMAYJS, CTENEHU CIONKHOCTH
MaTepuaia, TUIay4eOHOro 3aHATHSL.

DopMbI 00yYeHHS:

— ¢ponmanvnaa — npennonaraeT pabOTy memarora cpa3zy cO  BCEMH
OOy4arolMMHUCS B €IMHOM TEMIIE U ¢ 00IuMMU 3anauamu. [t peanuzanuu oOyueHus
UCIIONB3YETCSl KOMITBIOTEp Tenarora ¢ MyJbTUMEANAa MPOEKTOPOM, IOCPEICTBOM
KOTOpBIX YYEOHBII MaTepuan JEeMOHCTpPUpPYeTcs Ha oOummil 3KpaH. AKTUBHO
ucnoin3ytorcs IuTepHer-pecypcs;

- Konnekmuenaa — 370 (opMa COTPYIHUYECTBA, NMPU KOTOPOM KOJUJIEKTHUB
0o0y4JaeT KaKIOT0 CBOEro WIeHA M KaXKIbI YICH KOJUIGKTHBA AKTUBHO Yy4YacCTBYET
B 00y4YEHHH CBOMX TOBApHILEH [0 COBMECTHOW y4eOHOM padoTe;

- 2pynnoeas — Npeoaraet, YTo 3aHsATUs IPOBOJATCS ¢ moArpynmnoi. /st atoro
rpynna pacnpeiensercss Ha MOArpynmnbsl He Oosee 6 4YenoBek, paboTa B KOTOPBIX

pEryiaupyeTcs eJarorom;

— UHOUGUOYAIbHAA —  TIOAPA3yMEBAECT  B3aMMOJICUCTBHUE  IPENOIABATEIIA
¢ onHuM oOydarommmcs. Kak mpaBuio naHHas (opMa HCMOIb3YETCS B COYETAHUU
¢ (ponTanbHOU. YacTh 3aHATHS (00BACHEHHE HOBOW TEMbI) MPOBOAUTCA (POHTAIBHO,
3aTeM OOy4aroIIMHCS BBIMOJHSIOT WHAUBUAyaJIbHbIE 3aJaHUA WIM OO0IIME 3aJaHus

B MHAVBUAYAJIbHOM TCMIIC;

- OUCMAHYUOHHAA — B3aUMOJICHCTBHUE TMeJarora 1 00y4aromuxcsi Mexay coooun
Ha PacCTOSHUU, OTpakalollee BCe MPUCYIIHe y4eOHOMY IpoLeccy KOMIOHEHTHI. [lyis

peanu3anyyi JIUCTAHIIMOHHOW (QOpMbI O0y4YeHUST BECh MUIAKTHUYECKUN MaTepual
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pa3merniaeTcsi B CBOOOHOM JIOCTyIEe B ceTH MHTepHeT, MporncxoauT cBoOOIHOE O0IIIeHHE
nejarora U 00y4JaroIuXcs B COMUATBHBIX CETIX, MO AJIEKTPOHHOM MOYTE, TOCPEICTBOM

BUJICOKOH(EpeHIIMU WIK B o0mem dyate. KpoMe Toro, AMCTaHIIMOHHOE OOy4YeHHE

MO3BOJIIET MPOBOAUTH KOHCYJIbTAllMU OOYYaIOIIETrocs MPU CaMOCTOSITEIbHOM pabote
Joma.

@®opMbI OPraHU3alHuU Y4eOHOT 0 3aHSATHUS:

B oOpa3zoBaTenbHOM TIpoliecce MOMUMO TPAJUITMOHHOTO YYEOHOTO 3aHSITHS
UCIIOJIB3YIOTCS. MHOTOOOpa3Hbie (hOpMBbI, KOTOPhIE HECYT Yy4E€OHYIO HArpy3ky U MOTYT
WCITOJIb30BAaThCA KaK aKTHUBHBIE CIOCOOBI OCBOCHHUS JIE€TbMH OOpa30BaTEIHHOU
IporpaMMbl, B COOTBETCTBUHM C BO3pACTOM OOYYAIOMIMXCA, COCTABOM TPYIIIIBI,
CoJlep)KaHUEM y4dyeOHOro Moayis: Oecena, JEKLMs, MacTep-KJacc, NTPaKTUYECKOe
3aHsTHE, 3alUTa MTPOCKTOB, KOHKYPC, BUKTOPUHA, AUCIYT, KPYIJIbIA CTOJ, «MO3TOBOM

IITYpM», BOPKIIOII, I'TTOCCUPOBAHNC, ICIIOBas UI'Pa, KBU3, SKCKYPCHA.

Kaxxmas TemMa Kypca HauyMHAeTCs € IIOCTAHOBKM 3a/1aud — XapaKTEPUCTUKH
NpeIMETHOM 00JIaCTH WM KOHKPETHOM mporpaMMbl Ha si3bike Python, koTopyto
IpeACTOUT U3yuuTh. C 3TOW LENBIO MEAAror MPOBOJUT JEMOHCTPALMIO NPE3ECHTALUU
WIM TOKa3bIBaeT caMy IpOrpamMmy, a TaKKe T'OTOBBIE pa0OThI, BBHINOJHEHHbIE B HEH.
3akperuieHre 3HAHUW MPOBOAUTCS C TIOMOIIBIO TMPAKTHUKKA OTPAOOTKA yMEHUU
CaMOCTOATENIbHO pEIIaTh IMOCTaBJIEHHBIE 3aJa4l, COOTBETCTBYIOIIME MHHHUMAIbHOMY
YPOBHIO INIAHUPYEMBIX PE3YJIbTaTOB 00YUYEHUSI.

OcCHOBHBIE 3aJlaHus SIBISIOTCS  00SI3aTE€IbHBIMM ISl BBIIIOJIHEHHUSI BCEMH
OOy4YarIIMMHUCS TPYNIBL. 3aaHus BBITIOIHIIOTCS HAa KOMIBIOTEPE C HCIOIb30BAHHEM
MHTErpupoBaHHOMCpenbl pazpadboTku. [Ipu 3ToM oOydaronirecs: He TOJIbKO POPMUPYIOT
HOBBIE TEOPETUYECKUE U MPAKTUYECKUE 3HaHMsS, HO M MNPHOOPETAIOT HOBBIC

TCXHOJIOTUYCCKUEC HAaBbIKHU.

Metonuka 00y4deHus OpUEHTUPOBAHA HA WHANBUYabHBIN Toaxoa. Takas ¢opma
OpraHu3aluyd 00y4YeHUsl CTUMYJIUPYET UHTEpeC O0YyYaroIerocs K MpeaMeTy, akTUBHOCTb
U CaMOCTOSITENILHOCTh OOY4YaloIIUXCsl, CIOCOOCTBYET OOBEKTHBHOMY KOHTPOJIIO

FHY6I/IHBI H IHUPOTHI 3H3HHI>1, MOBBINICHUIO KAa4CeCTBAa YCBOCHHUA MaTCpHalia
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00y4arolMMuCs, MO3BOJIAET MENAarory NoJay4YuTh OObEKTUBHYIO OLIEHKY BBIOPAHHON UM
TaKTUKH U CTpaTerud padboThl, METOJAWKH HHIMBUIYaJbHOTO OOy4deHUs W OOydeHus
B TpyIIe, BbIOOpa NPEeIMETHOTO CONEP KAHNUS.

B xoxe oOydeHHs] NPOBOAUTCS MPOMEXKYTOUYHOE TECTUPOBAHUE MO TeMam I
ONpENENCHUs]  YpPOBHSA  3HaHUM  OOydarommuxca. BbIIONIHEHHE  KOHTPOJIBHBIX
3aJaHUIICIIOCOOCTBYET ~aKTUBH3AIMU Y4YEOHO-TIO3HABATENFHOM  JIEATENBHOCTH |
BEIET K 3aKpEIUICHHUIO 3HAHWM, a TaKXKe CIYXUT HHIMKATOPOM YCIEIIHOCTH
00pa3oBaTeNLHOrONpoLecca.

Ilo TUILY Opra”Hu3aluu B3aUMOJICHCTBUSA [1€1aroros c
OOyyarolMMHUCs  IpU  pealu3aluy  MNpOorpaMMbl  HCIHOJIB3YIOTCS  JIMYHOCTHO
OPHUEHTUPOBAHHBIE TEXHOJIOTHH, TEXHOJIOTUH COTPYIHUYECTBA.

Memoowt eocnumanus: MOTHBaLMs, YOeXIEHUE, IOOLIPEHUE, YIPaXKHEHUE,

CTUMYJIMPOBAHUC, CO3JaHUC CUTYallNH YCIICXa U OP.

Iledazocuueckue mexunonocuu: WVHANBUAyAIW3allMd OOYUYEHHUS; TPYIMIIOBOTO
OOy4eHHs; KOJUIEKTUBHOTO B3auMOO0Oy4eHust; 11U epeHIInpoBaHHOTO o0y4eHus;
Pa3HOYPOBHEBOrO OOYYEHHUS;, MPOOJIEMHOTO OOYUYEHHMs; pPa3BUBAIONIETO OOYy4YEHUS;
JUCTAHIIMOHHOTO OOYYEHHS; UTPOBOM JESITEIBHOCTH; KOMMYHUKATUBHAS TEXHOJOTHUS
OoOy4eHHMsI; KOJUICKTUBHOW TBOPYECKOW JIEATENbHOCTH; PEIIeHUS H300pEeTaTeIbCKUX
3a71a4; 3710pOBbecOeperaronias TeXHOJIOTHSI.

Peanuszamusi mporpaMMbl TMPEANoNaracT HMCHOJIb30BaHUE 3I0POBbECOEPETAIONTIX

TEXHOJIOTUH.

3nopoBbecOeperaronias AesITeNbHOCTD PeaTn3yeTcs:
—  d¥epe3 co3aaHne 0e30MacHBIX MAaTePHAIbHO-TEXHUYECKHUX YCIOBHIA,
— BKJIIOYEHHEM B 3aHATHE JMHAMUYECKUX TMay3, MEpPUOAUYECKONH CMEHBI

ACATCIBHOCTH 06yqa101111/1xc;[;

—  KOHTPOJIEM COOJTIOICHHS 00yUaromuMucs rpasui padotsl Ha [1K;
—  d9epe3 co3JaHue 0JarompusTHOTO MCUXOJOTHIECKOTO KIIMMaTa B y4eOHOMH

IPYIIIE B LIEJIOM.
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JAnpakTuyecKue MaTepuasbl:

Metoauueckue 1mocoOusi, pas3padaTblBaéMble  IpeNojaBaTelieM C  YYETOM
KOHKPETHBIX ~ ycioBui. TexHuueckas OuOmuMoTeka OOBEIWHEHUS, COAepKaras
CIpPaBOYHBIA MaTepual, y4yeOHYI0 M TEXHHYECKYIO JHUTepaTypy. MHIuWBHIyalbHBIE
3a1aHUS.

Metoauueckoe obecrieyeHHMe Y4YeOHOro Ipoliecca BKIIOYAeT  Pa3paboTKy

IpernoaaBaTesieM METOAUYECKUX TTOCOOHIA, BApUAaHTOB JEMOHCTPAIIMOHHBIX MTPOTPaMM

H CIIPAaBOYHOI'O Marcpuajia.
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JIuCT oeHKM padoThl 00yYAOIIUXCHA

B Ipolecce pa3padoTKu

[Ipunoxenue 1

Ne rpymmsr: Hara: _
No |®U obyuaromerocsi CnoxHocts | CootBerctBue | [IpesenTarius Crenenn Kon-Bo
/1 SI3BIKA HaITMCaHUA MOJIEIH YBIIEYEHHOCTH BOTIPOCOB
pa3paboTKH |MPOTPaMMHOTO| IO IJIaHY. MIPOLIECCOM U 3aTpyI-
(mo mikane Koja Crenenn U CTPEMIICHUS HEHUH
or 0105 |mocTaBicH-HOH BJIaJCHUS K OpUTAHAJIb- (.
0amioB) 3agayde CHEINATEHBIMU HOCTH TIPH 3a OJTHO
(mo mkane | TepMHHAMU (10|  BBIMOJIHEHUHU 3aHATHE)
or 0 mo 5 |mxazne ot 0 10 5 3a1aHUi
OaJIoB) 0aiioB) (o mkase ot
0 mo 5 6amioRB)
1.
2.
3.
4.
5.
6.
7.
8.
0.
10.
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[Ipunoxenue 2

IIpumep KOHTPOJIBHOIO TeCTUPOBaHus (TeMa 1.5)

MAKCHUMAJBbHOE KOJIHYECTBO 021108 50

Bonpocel BepHblii oTBeT

Yrto BbIBeAET Ciaeayomuii pparment kogaa? (5 6a/10B) 2.0

x=4.5
y=2
print(x // y)

Bapl/IaHTbI OTBCETOB.

1)2.0
2)2.25
3)9.0
4)20.25
5)21

Yro BbIBEAET CJACAYIOLIMMA KOX, IPH €ro HCIIOJTHEeHUM ? class 'float'

Ucnoab3yercs Python 3.x. (5 6a110B)

print(type(1 /2))

BapuaHTbl 0TBETOB

class 'int'
class 'number’
class 'float'
class 'double’

class 'tuple’
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Yro Oyaer HaneyaTaHo? (5 60a/1J10B)
kvps = {"user","bill", "password","hillary" }
print(kvps['password'])

BapuaHTbl 0TBETOB:
1) user

2) bill

3) password

4) hillary

5) Huuero. TypeError.

Hwuuero.
TypeError.

Yro Oyner HaneyaTtano? (S 0a/J10B)
name = "snow storm"

print("%s" % name[6:8])

BapuaHThl 0TBETOB:
1) st

2) sto

3) to

4) Syntax Error

to

UYro HanmeyaTaer cjeayrmuid koa: (5 6a110B)
word = 'foobar’

print(word[3:] + word[:3])

BapuaHTbl 0TBETOB:
1) foobar

2) obarof

3) barfoo

4) SyntaxError

barfoo
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Yo BbIBeAET ciaeayomas nporpamma? (5 6a/L10B)

x = True

y = False

z = False

ifnotx ory:
print(1)

elif not X or not y and z:
print(2)

elif not X or y or not y and x:
print(3)

else:

print(4)

BapuaHTbI 0TBETOB:
1
2)2
3)3
4)4

Yro BhIBeAET ciaeayomas nporpamma? (S 6a/10B)
a=[1,2,3,None,(),[].]
print(len(a))

BapuaHTbl 0TBETOB
1)4
2)5
3)6
4)7
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NmeeM cireayromyro nocjea0BaTeJJbHOCTD AefiCTBUI, YeMy
paBHa nepemenHast L2 ?: (S 6ay10B)

>>> L1 =12,3,4]
>>>12=L1
>>>L1[0] =24
>>> 11

(24, 3, 4]

>>> 1.2

BapuaHTbl 0TBETOB:
1) [2,3,4]

2) [24,3,4]

3) [2,3,24]

4) [3,4,2]

[24,3,4]

Yto mokazkeT 3TOT KoA? (5 6a/1/10B)
for 1 in range(5):
ifi1 % 2 ==0:
continue

print(i)

BapuaHTbl 0TBETOB:

1) OmuoKy, TaK KaK i He MPUCBOEHA
2) OmuoOKy U3-3a HEBEPHOTO BHIBOJIA
3)UYucna: 1,3 us

4)Yucna: 0,2 u 4

5) Yucna: 1 u 3

Yucna: 1 u 3
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10

Yto nmokaxker 3TOT Koa? (5 0a/1710B)
for j in 'Hi! I\'m mister Robert":
if j=="\"
print ("Haiineno")
break
else:

print ("'otroB0")

BapuaHTbI 0TBETOB:

1) OmubKy B KOj1e

2) "Haitgeno" u "I'otoB0"
3) "I'oToBo"

4) "Haitgeno"

"Haiineno"
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[Ipunoxenue 3
IIpumep KOHTPOJIBHOIO TeCTHPOBaHMs (Tema 4.4)
MaKCHUMAJIbHOE KOJIUYeCTBO 0a/L10B 25

JBmwxenue maccu Robomaster S1 BeimosiHseTcst koManaou: (1 6amn)
chassis_ctrl.move()

chassis.move()

move()

chassis_move()

CoO6biTus B Pygame - 370 (1 6amn)

COOBITHS CBSI3aHHBIC C UTPOM U OHU XPAHSITCS B CITUCKE COOBITHIA

COOBITHS CBSI3aHHBIC C OKOHHBIM JIUCIUICEM M MX MOKHO 3alPOCUTh KOMaHI0M

e o Ve o 0 0 —

° COOBITHS CBSI3aHHBIE C KOMIIBIOTEPOM U OHHU ME€PE3ANUCHIBAIOTCS
3 AcuHxpoHHbIE QyHKIKHU 3TO (1 Gamw)

° (yHKUIHUH KOTOPBIE HE 3aBUCAT OT APYT Apyra

° (YHKLIHUH KOTOPBIE 3aITyCKAIOTCSI OJHOBPEMEHHO

° (YHKUIHUHA KOTOPBIE MOTYT HIPUOCTAHABIMBATHCS JIJIS1 BHIIOJHEHUS IPYTOM
byHKIIUN

(YHKIIMHM KOTOPBIE BBIIOJHSIOTCS IO OYEPETU

AcCHUHXpOHHBIE (PYHKIIUU BbI3bIBatOTCS: (1 Oast)

await

async

def

progs

Raspberry Pi - ato: (1 6amn)

MUKPOKOMITBIOTEP MPOTpaMMHUPYEMBbIN Ha JTFOOOM SI3bIKE

MHKPOYHII TPOrpaMMupyemblii Ha Python

NepeIaTyrK KoJia C KOMIbIOTEpa Ha MOTOPBI

Hanummre nporpaMmy cYMTBIBarOLIasi COOOIIEHHS OT MOJIb30BATENS U

N e o 0 L1 e 0 0 0 ~ o

3amuchIBaroNIas Ha JokaabHbIN XocT (10 6amioB)
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7. Hanummre nporpammy KoTopasi 3alIMChIBaeT U300pakeHne ¢ kamepsl Raspberry
Pi (10 6anmoB)
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[Tpunoxenue 4
IIpumepHBIe TEMBI HTOTOBBIX IPOEKTOB

1. Pa3zpaboTka npuitosxkeHus: « TeKCTOBBIN peJaKTOp».

2. Pazpabotka npunoxenus «['padguaeckuit pegakropy.

3. Pazpabotka urpsl «I'excaron» ¢ rpadpuueckum uHTEpHEHCOM.

4. Co3nanue yat OoTa.

5. Pa3paboTka urpsbl 1715t TpeX UTPOKOB C BOBMOKHOCTBIO 100aBlIeHUsI OOTOB.

6. Cozmanne WEB-npoekTa, NOpeAOCTaBISAIONICTO JJISI KOMaHJ IOJb30BaTeeh

COBMCCTHOC pa60qee IMPOCTPAHCTBO.
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Ne rpymmsr:

[Ipunoxenue 5

KpnTepnn OIICHKH UTOI'OBLIX ITPOCKTOB

Hara: _

)5(0]
oOy4aromierocs

CootBert-
CTBHUE TEME
(mo mkasne ot
O0OmoS
0aJIIoB)

CI10XHOCTD
(dbyHKIIMOHATA
(o mkane ot

0Onmo5
OaJIIoB)

KauecTBo KO112
(mo mkae
or0 05
OaJIJIOB)

VY 106¢TBO
HCITOJIB30BaHHUS
(o mxaie ot 0

70 5 GaIIIoR)

IIpe3enranu
b
(mo mkane
or 0 1o 5
0ayIoB)

10.
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JInceT oneHUBaHUs MeTanpeAMETHBIX Pe3yJbTATOB 00y4a0IIMXCS

[Tpunoxxenue 6

M1

D Kpurepuu natronenus Kpurtepuu Hadaonenus Kpurepuu nadonenus
n Ymeer Ymeer Ymeer ITnanupyer Ym Ymeer (P | Ymeer | Ymeer Ymeer ITnanupyer Yme | Yme [Pe |Ymeer | Ymeer Ymeer ITnanupyer Ym | Ymeer |P
0 camoc | paboTaTh | co3maBaTh nocnesoBaTenl | eer pabo ey |cBMOCTO paboTaT |co3maBaTh, | IOCIEOBATENbH | €T er By.J|camoct |paboTar (co3jaBath, |mOCIeNOBaTeNh |eeT [pabortar ks
TOSITENBHO | B TPYII 1€ | IPUMEHSTh M|  BHOCTH IIaroB | pad Tarh B STEIBHO bB HOPUMEHAT | OCTH IIaroB Uit [pabo |pabo [bT |osiTens bB IPUMEHAT | HOCTH IIAroB  [pab bB
0 omnpen B COTPY npeobpas JUISL IOCTHIKEHHS | OTaTh obma i ompenen | rpymme bU JOCTHKCHUSI TaTh |TaTeB [aT HO rpymnme bHU TS ora [|obmacTu i
eJISITh LEH| JIHAY OBEIBaTh nerei, o e | AT B npeobpaszo LETeH, mo | obma onpene B mpeobpa3o | JOCTHKEHHS Tb CnoNbs |
y CBOEro | €cTBeco 3HAKU U COOTHOIICHHE | IPeJUT weno | - Lend  |[COTPYIH | BBIBAaTh COOTHOLICHHE |Ipe | CTH JSATh  |COTPYAH | BBIBaTh LeNIeH, no |osamus |-
00yde HHS, [CBEPCTHUK|  CHMBOJIBL, CBOMX JEHCTBHMIT| 0X €H TI630B CBOEr0 |M4YecTBE | 3HAKM M | CBOMX JCHCTBHH |10 | mcm Len |MYecTBE | 3HAKM M | COOTHOIIEHHWE ([rpe  [MH(OpM
9 CTaBUTh M | aMH B MOJEIH 1 C IUTAHUPYEMBI | HBI M amms | ? 00yueHHI co CHMBOJIBI, c KEH | oIb3 CBOETO co CHMBOJBI, CBOMX w0 |ammorn |
¢dopMy |mpolj ecce| CXeMbl IUI1 | MH pe3yibTaTamu| HH nuupo T s, CBEPCTH |MOJEIU M | IUIAHUPYEMBIMH |HBIM | OBaH oby4e |[CBEPCTH |MOZENH U JeCTBHI € pKEH o- N
a IMpoB aTh |  00pa3 pelnIeHus OCYIIECTBIIEHHE | CTPYK pmarg CTAaBUTh |MKAMH B [CXEMBI Ul | pe3yJbTaTaMH, [MHCT | WS HHS, |MKaMH B [CXEMBI U |IUJAHHPYEMBIM |HBI  |KOMMYH
Juist ce0st [oBaTenpHO|  ydeOHO- KOHTpOJIS CBOGH | M IM | MOHHO- n NPOLIECC | PelIeHUs | OCYIIECTBIEHHE |pyK | HHGD CTAaBUT |TIPOIECC | pEIICHHsS n M |HKaIuo
10 HOBbIE | i M TIpoe | HCCIIEN0B JIeSITEIbHOCTUB | U ca KOMM hopmyn e yueOHO- KOHTpOJIS CBOGH  |[1Ms | opMm b U e y4eOHO-  |pe3yibTaramMu, |[MHC | HHBIX
3aa4 ¥ | KTHO M | aTeNbCKU X M Tiporecce MO YHHK upoBaTh |00pa3oB |MccleoBa | NEATETPHOCTH B |MH | anm (dopMy |00Opa3oB [MccrenoBa |OCYIIECTBICHH |TPY  [TEXHOIO
m IeATeTbHO| MPOEKTHBIX JIOCTHKEHUS cTO anuo U1t ce0sl | aTeNbHO | TENBCKUX mporecce caM | OHH JMPOB  |aTeNbHO | TENbCKHUX € KOHTPONsl  [KIN rui
e CTH pador pe3yabTarta sTe HHBIX HOBBIE u u JIOCTHKEHHSI 0CTO o- aTh Wu u cBOCH M
JIBHO TEXH 3aJ[a4n  |IPOEKTH |MPOEKTHBI pe3ynbTaTa ATeNn | KoM JUIL  |IPOEKTH |POEKTHBI |JEATETbHOCTH | M
r oror oit X pabor BHO | MyH cebst oit X pabot B TIpOIleCCE  [caM
nii JesITeNb uKa HOBBIC |JesITENb JOCTIDKGHUSL  |OCT
0 HOCTH 10 3a7a4M | HOCTH pe3ynbTaTa oAT
HHBI ernb
c X HO
TEXH
b | oror
ui
r OkTsa0ph-1exadps 2022 roga ®eppanb-mapt 2023 roaa Maii-urons 2023 roga
p
y
n
I




INokazatens
10 TpyIIe
(cpenuHee
apudmernie
CKOe)

3HayeHHe METaNpeIMETHBIX
Pe3yIBTaTOB OOYUAIOIINXCS:

3 famma —  KadecTBO
TPOSIBIISICTCS
CHCTEMATHYECKH

2 bamma —  KadecTBO
HpO}IBJ’IﬂeTCﬂ CI/ITyaTI/IBHO

1 ©Gamn — KadecTBO HE
HpO}IBJ’IﬂeTCﬂ

3HaueHue OKa3aTess 110 TPyIIIe:

1 - 1,7 6anma — HU3KUI YPOBEHb Pa3BUTHS Ka4eCTBA B TPYIIIE
1,8 - 2,5 Gamna — cpenHUI ypOBEHb pa3BUTH Ka4eCTBA B TPYIIIE
2,6 - 3 Gamna — BEICOKHI YPOBEHB Pa3BUTHS KaUeCTBA B TPYIIIIE
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JIuceT oneHUBaHUS TMYHOCTHBIX Pe3yJIbTATOB 00y4aIOIIMXCH

[Tpunoxenue 7

Ne o Kpurepun nadaronenns Kpurepun nadonenns Kpurepun Haéonenus
n/ o0yuaro
nierocst
n AxTHB Hemo Hemoncr Ip Otser Cob |Pe |AxtuBH |[emon |[llemonctp |IIp |OtBer | Cobn [P |AktuB |Hemon |Hemonctp |[Ipos |OtBer | CoOux
HO HCTpHU pupyer o5 CTBEHH JII01 3y 0 CTpUpy upyer 04B | cTBEH |IOJACT |e HO CTpUpY upyer BISI€ |cTBEHH |I0/aeT
pyer OIbIT BT oe aer er OIBIT nsie eT OMBIT T
ey mozur | YIRRCTHAB | ge ornom | mpas |*IP el P I [ HOe | MPABH 3 \BETYHA mosuty | YIACTHAB | yerq o° fpasit
acT B MPOEKTax TB MPOEKTaX OTHOIII JJa €T B MPOEKTaxX |3 OTHOIII J1a
UBHOE T CHHE K wia |Ta BHOE yeT y BHOC HuuB
Jnaio TEXHUYEC Juaior, TEXHUYECK .o €HHUE K | TEXHU auaio TEXHUYCCK o CHUC K | TEXHU
OTHO <oif ye 00yue TeXH |T OTHOLI oit oitq 5 a OTHOWI oit Bl 6
T LICHH HANpaRTe TO HUIO, HKH BCACT | enpe k nanpagnen | FB 0byH1e meoy T CHHE K |yanpagen |MHTE 00y1e Ku
BeZleT e K HHOCTIL, i CHOCo Ge3o JWATOT | npyrom | yoer, | Bt | HHIO, 6e3oma T BENET |1ovroM | mocrw, |pec k | HHUIO, 6e3omna
AnaJIo Apyro TTOBBIIIICH UB OHOCTH acH C y noBeimien  |MHT | CIIOCO | CHOCT Aauajo y moBeImieH | CaMoO | CIIOCO  |[CHOCTHU
rc My e BIf | moBecT OCTH yueToM |uenmose |meyposms |epe |OGHocT |mmpu |3 | rc  |denose |meyposms |pass |GHOCTH | mpH
Y4eTo YeJIoB YPOBHA UH u 10 npu oOmierp |Ky, €ro | CaMooLeH | ¢ K b paborte T |yuyero |Ky,ero |CaMOOLCH | WTH |goBECT pabote
M €Ky, CaMOOTeH Te KOHIIa pabo WHSTLIX | MHEHH s K1 cam |nopect c M MHEHU s KH 10 1 110 c
K1 Jrarogapst Jrarogapst
obure ero 6naronap be nasano ree HOpM o peanmoga P31 mno  |kommb obmer - peanmoga KOHLa | KOMIIb
MHEHH CK e JIero KOM pesyib 3BH pesynb
TPUHS 1 3¢ dexr HHBIM KOHIIAa |IOTE€pH PHHAT HHBIM HayaTo |IOTEpH
TBIX 10, peanus3oB ca TbE0 7 Taty MPOEKTaM ™ 7 BIX Taty MPOEKTaM 7
pesyn J— MO TepH UBHOU ero o |Ha4ar oif ero € JIeNo oM
HOpM bTATY TpoeKTam pa o KOMMYH | nesiten 0¢ | TCXHH HOPM | neqren TCXHH
ahdex ero 3B TEXH HUKALUH | pHOCTH nieno Kou odpder |proctn Ko
THUBHO nesTe UT HUKOU TUBHO
51 JBHOC UI0 71
KOMM T™H KOMMY
YHHKA HUKAI]
N un
I'pynna: OxTs0pb-1exkadps 2022 rona ®eppasb-mapt 2023 roga Maii-urons 2023 roga

Iloka3arens o
rpynmne (cpeaHee
apru(pMeTHIECKOe)
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3HaYeHNE TUIHOCTHBIX PE3YIIFTATOB 00yYaroIIerocs:
3 Gaita — Ka4yecTBO MPOSBISIETCS CUCTEMAaTHUECKH

2 GaJuta — Ka4eCTBO MPOSIBIIETCS CHTYaTHBHO

1 Gayut — Ka4ecTBO He MPOSBILIETCS

3HaueHHue 0Ka3aTels 1Mo rpymnmne:

1 - 1,7 6anna — HU3KUI YPOBEHB Pa3BUTHS KaueCTBa B IPYIIIIE
1,8 - 2,5 Gamna — cpeHUI YpOBEHb pa3BUTHS KadecTBa B TPYIIIE
2,6 - 3 bayuta — BEICOKMH YPOBEHb Pa3BUTHS KaueCTBa B TPYIIIE
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1. S3BIk mporpammupoBanus Python moaxoauT ajis pazpadotku: (1 6asmm)

BxoaHoe TecTHpoBaHue
(makcumym 20 0a,1710B)

Hwuuero u3 storo

KoMIbIOTEpHBIX 1 MOOMIIBHBIX MTPUIIOKEHUI
Bce BolmenepeuncieHHoe

AHaJIUTHKA U MaIlIMHHOE 00y4YeHue

Urp

. Uro xpanut B cebe nepemenHas? (1 6an)

Tun
Nwms
JlnmuHy CBOEro 3HaYEHUs!

3HaueHue

. Uto o6o3HavaeT Tum JaHHBIX int? (2 Oasma)

BemmecrBennoe
CrpokoBoe
Jlornueckoe

Llemouncnennoe

4. BriGepute npaBUIIbHYIO 3alIMCh OfniepaTtopa nmpucBanBanus (1 6a)
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[Tpunoxxenue 8



° 10=x

o y=17.8
° x=5
° a==b+x

5. Yxaxwure onepaTop BBoja: (1 6amr)

° input()

° random()
° int()

° print()

6. CKOJIbKO BO3MOKHBIX 3HAYEHUH Y mepeMeHHo# Tuna bool? (2 6amia)

° beckoHeYHOCTH HE npeien
° 10

° 2

° 4

7. Oneparop nukia B si3bike Python: (3 6amma)

° print
° while
° if

° for

8. Lyt wero Hy>xeH oneparop break? (2 6ama)
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o I[JIH ITOJIOMKH KOMIIBIOTCpaA

° Jlns ynaneHus mporpaMMbl
° JUis BbIX0/1a U3 IIUKJIA
° J11s1 3aBepIIeHNs TPOrPaMMBbl

9. Hanumure nporpaMmy KOTopasi IpUHUMAET | YMCIIO ¥ BBIBOJUT 3 CIEAYIONIUX 3a HUM uncia (3 6arna)

10. Hanumute nporpammy Kotopas npuHumaeT 10 pa3iIdyHbIX YKCEN U BBIBOJUT 2 CHUCKA: OTPULIATEIBHBIX U MOJOXKHUTENbHBIX (4

Oaia)
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AHHOTaIUS
[Iporpamma «IIporpammupoBanre Ha Python» uMeeT TEXHMUYECKYHO HAaNpaBICHHOCTb.
[lens mporpaMMpl: yriayOJieHHME U CTPYKTYpUpPOBaHHE 3HAHMM OCHOBHBIX COBPEMEHHBIX
SI3bIKOB ITPOTPAaMMHPOBAHUS, MTOTYUYECHHE HABBIKOB CaMOCTOATEIBHOTO HAMKMCaHUsl KOJa U

pa3paboTku 3PHEKTUBHBIX aJITOPUTMOB U MIPOTPaAMM.

JlanHast o6pazoBareiabHasi MporpaMma HHTETPUPYET B cebe TOCTHKEHUS Cpa3y HECKOIBKHUX
TPaJULMOHHBIX HAlpaBJICHUM, a IJIaBHOW €€ OCOOEHHOCTBIO SBJISAETCS OOJBIION OJIOK
NPaKTUYECKUX 3aJJaHUU U CaMOCTOSTENIbHAsl padoTa HaJl PEIICHHEM [IOCTABJICHHBIX 3a]au:
IIKOJIbHUKK y4yaTcsl pelaTh 3ajadyud 0e3 MOMOIIM MPEenoJaBaTelis, 4TO CIOCOOCTBYET
Pa3BUTHIO Y HHUX HABBIKOB aJTOPUTMHUYECKOTO M JIOTMYECKOIO MBIIUICHUS, YMEHHUIO

MBICJIMTb CaMOCTOSATCIIbHO W ITOBBIIIACT MOTHUBAIWIO YHaIlIUXCA K O6y‘~I€HI/IIO.

[Iporpamma paccunrtana Ha oOyvaromuxcs 12—17 ner.
[To ypoBHIO OCBOEHHs MporpaMma oOlIepa3BuBaomias, 0a30Boro ypoBHA. OO0BEM

oO1epa3BuBaroieil mporpammsl: 144 yaca.
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