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INIOACHUTEJ/IBHASA 3AITMCKA

[TpumepHasi paboyast mporpamMma Kypca «AJropuTMUKa» (fanee — Kypc) 1t 6-9 KiaccoB cocTaB/ieHa Ha
ocHoBe TpeboBaHMl DeziepasbHOTO rOCYAapCTBEHHOT0 00pa30BaTe/IbHOTO CTaH[apTa OCHOBHOTO 00IIero
oOpa3oBaHUs K pe3y/ibTaTaM OCBOEHHs] OCHOBHOM MPOTrpaMMbl OCHOBHOTO 0011iero o6pa3oBaHus (TIpUKa3
MunucrepctBa mipocBerienusi Poccuiickoit @efepanyu ot 31 .05 .2021 Ne 287 «OO6 yTBep)KaeHUH
(emepanbHOrO ToOCy/JapCTBEHHOTO 00pa30BaTe/IbHOIO CTaHJjapTa OCHOBHOTO 001ero oOpa3oBaHUs») C
yuétom IIpumepHO#i mporpaMmbl BocnHTaHus (TMpoTokosn PesepanbHOro yueOGHO-METOAMYECKOTO
o0BbevHeHUs1 10 o0meMy obpasoBaHuio Ne 3/22 ot 23 .06 .2022) u IIpumepHOM OCHOB- HOM
oOpa3oBaTe/lbHOM TPOrpaMMbl OCHOBHOTO 0011ero obpa3oBanus (mpoTokon PenepanbHOTO yueOHO-
MeTO/[UUeCcKoro oobeiMHeHUs 110 00111eMy obpa3oBanuio Ne 1/22 ot 18 .03 .2022) .

[TpumepHasi pabouass mporpamMma Kypca [AaéT TIpe/CTaB/ieHWe O LieJid, 3afiayax, OOIeil CTpaTeruu
o0yueHusi, BOCIIUTAHUS U pa3- BUTHsS 00yUaroIIMXCsl Cpe/iCTBAMU Kypca BHEYDPOUHOM [1esiTe/IbHOCTH TI0
MHpOpMaTHKe, yCTaHaB/IMBaeT CoOJepXkaHWe Kypca, IpeJyCMaTpuUBaeT ero CTPYKTypHpOBaHHWe IO
pa3fenaM U TeMaMm; TipejjiaraeT pacrpefiesieHe YyuyeOHBIX YacOB 10 pasfieiaM U TeMaM U
MOC/1e0BaTe/IbHOCTh UX U3YUEHUs C YYETOM MEXXIIPeAMETHBbIX W BHYTPUIIPEJMETHBIX CBSI3€M, JIOTUKU
yueOHOTO TIpoljecca M BO3PACTHBIX OCOOeHHOCTel O0OydYarol[uXcsi, BKJ/IOYaeT OrucaHue ¢opm
OpraHM3aly 3aHATHHN U y4eOHO-MeToANYeCcKOro obecrieueHrst 00pa30BaTe/IbHOTO MPOIiecca .
[TpumepHasi pabouasi mporpaMMa Kypca orpe/iesisieT KOJUuyeCTBeHHbIe U KaueCTBeHHbIe XapaKTepUCTUKU
yueOHOTO MaTepuana Jjisi KaXJOro rofia W3yueHus, B TOM UKC/e TJIaHUpyeMble Pe3yJ/IbTaThbl OCBOEHUS
00yyarIUMHUCS TIpOrpaMMbl Kypca BHEYDOUHOM [esiTeTbHOCTM Ha YpPOBHE OCHOBHOTO 0011ero
00pa3oBaHMs U CUCTEMY OLIEHKH /JOCTH)KEHUS TIaHUPYeMbIX pe3y/bTaToB. [IporpaMma CIy’KUT OCHOBOM
JJ151 COCTaBJIeHHSI yUHTeIeM NTI0YPOUYHOr0 TeMaTU4eCKOro MjaHUpOBaHUs Kypca.

OBILIAA XAPAKTEPUCTUKA KYPCA «AJI'OPUTMHUKA»
Kypc «AnroputMuKa» OTpakaer:
CyL[HOCT WH(OPMATHKNA KaK HAayYHOW [JUCLIMIUIMHBI, W3ydarolield 3aKOHOMEPHOCTH TMpOTeKaHUs |
BO3MOYKHOCTH aBTOMATH3aIiy MH(OPMAI[OHHBIX TIPOLIECCOB B PA3/IMUHBIX CHCTEMAX;

OCHOBHBbIe 007aCTH TpUMeHeHHs1 WH(OPMATHKH, TIpeXJe Bcero HH(OpPMAL[OHHBIE TEXHOJIOTHH,
yIipaBJieHVe U COLHanbHyo cdepy;
MeXJUCLIUTTMHAPHBINA XapaKkTep MHGOPMAaTHKH U MHPOPMALIMOHHOM /1esITeTbHOCTH.
WHpopMaTHKa XapaKTepU3yeTCsl BCE BO3PACTAOIIMM UMCIOM MEXKAUCLIMIIMHAPHBIX CBS3€H, IPUUEM Kak
Ha YpOBHe TIIOHSITUHHOrO armapara, Tak W Ha YpOBHe WHCTpyMeHTapus. CoBpeMeHHasi ILIKO/IbHast
MH(OPMaTUKa OKa3bIBaeT CYIIeCTBEHHOEe B/MsHUE Ha (JOPMUPOBAaHME MHUDOBO33DEHUs LIKOJbHHUKA, €ro
JKU3HEHHYIO TIO3WLMIO, 3aK/IaJblBaeT OCHOBBI IIOHHUMaHWSl TPUHLMWIOB (YHKIMOHHUPOBAaHUS U
UCIO/Tb30BaHUsT MH(OPMAL[HOHHBIX TEXHOJIOTUH Kak He0OXOAWMOr0 MHCTPYMEHTAa MPAKTHUeCKU JIF000M
JesTeTbHOCTY W OJIHOTO W3 Hanbosee 3HAUMMBIX TEXHOJOTHUECKHUX [OCTH)KEHHH CO- BpeMeHHOU
LMBW/IM3aLWK . MHOTHe TIpe/MeTHbIe 3HAHUSI U CTIOCOOBI IeSITeIbHOCTH, OCBOEHHBIE 00YUaOIIUMUCS TTPU
u3yueHNd WH(OPMAaTUK{, HaxXoJiT IpUMeHeHHe KaK B paMKax o0pa3oBaTefbHOrO IIpoljecca IpU
W3yUYeHUH JIPYTUX TIpeJMETHbIX 00/acTell, TaKk W B WHBIX >KU3HEHHBIX CUTYaL[UsSIX, CTAHOBSATCS
3HAUMMBIMHM /711 (pOPMUPOBAHUS KauyecTB JIAYHOCTH, T . € . OPHEeHTUPOBaHbl Ha (OPMHpOBaHUE
MeTarpeAMEeTHBIX ¥ TMYHOCTHBIX Pe3y/IbTaTOB 00yUeHUS .
Kypc BHeypOYHO flesiTelIbHOCTH OTpa’kaeT M PaCIIMpsieT CofiepKaHue YeThIPEX TeMaTHUeCcKUX pa3zesioB
MH(OpPMaTHKM Ha YPOBHE OCHOBHOTO 0011]er0 00pa30oBaHus:
1 poBast TPaMOTHOCTB;
TeopeTUUecKre OCHOBbI MH()OPMaTUKY;
aJITOPUTMEI U TIPOTPaMMHPOBaHHE;
WH(OPMAIMOHHbBIE TEXHOJIOTHH .

HE/IN KYPCA «AJITOPUTMUKA»

LlensimMu n3yueHUst Kypca BHEYPOUHOU J1eSITeIbHOCTU « AJITOPUTMUKa» SIBISIFOTCSI:

pa3BUTHE AJTOPUTMHUECKOTO U KDUTHUECKOTO MBIIUIEHHs, UTO TIpeAro/araeT CIIoCOOHOCTb
oOyuatoiiierocsi pa3duBaTh CJI0’KHBIE 3alau Ha OoJiee TIPOCThIE TI0J3a/aul;

dopmMrpoBaHre 1MPPOBLIX HABHIKOB, B TOM UMWC/e K/FOUEBLIX KOMIETeHLUN I[M(PPOBOIi SKOHOMUKH,
TaKWX Kak 0a30Boe MporpaMMUpOBaHKe, OCHOBBLI paboThI C JAHHBIMUA, KOMMYHUKALIWS B



COBPEMEHHBIX IUGPOBBIX Cpefax, HMHGMOpPMaIMOHHass 0e30MacHOCTb; BOCITUTAHWE OTBETCTBEHHOTO U
130MpaTe/IbHOTO OTHOLIeHUs K MH(pOpMalvy;

dopmHpoBaHre HeOOXOAUMBIX [jisi YCIIEITHOW >KU3HU B MEHSIOLEMCS MUDE YHHBEPCA/IbHBIX yueOHBIX
JelicTBUM (YHUBepCa/JbHbIX KOMIIeTeHTHOCTeH) Ha OCHOBe CpeACTB W MeTOJ[0B WH(OPMaTHKU U
WH(POPMALIMOHHBIX TEXHOJIOTHUH, B TOM UKCJ/Ie OBJ/afieHHe yMeHUsIMH paboTaTh C pa3TMuUHBbIMU BUAMH
vH(bOpMaLMy, CaMOCTOSITeJIbHO IJIAaHUPOBaTh M OCYILECTB/SATh WHAWBUYa/lbHYH) U KOJIJIEKTUBHYHO
MHGOPMALMOHHYIO J1esITe/IbHOCTD, TIPe/ICTaB/SITh U OLIeHUBATh €€ pe3y/IbTaThl;

dopmMHpoBaHre U pa3BUTHE KOMIIeTeHIM 0Oydaroimxcsi B 00/1aCTH UCIO/Ib30BaHUsS MH(POPMAI[MOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, B TOM UHC/Ie 3HAaHWM, YMEHUN U HaBLIKOB pabOThl ¢ WH(OPMalMeH,
MIPOrPaMMHPOBaHUs, KOMMYHHMKAIlUd B COBPEMEHHBIX LU(POBBIX CpeJjaX B YCIOBUSAX obecrieueHUs
MH(pOpMaLMOHHOY 6€30MaCHOCTH JIMUHOCTUA 00YYarOIIerocs.

OcCHOBHBIE 33/lau¥ Kypca «AJITOPUTMHKa» — CPOPMHUPOBATh ¥ 00YUArOIUXCS:

TOHMMaHWe TIPUHIUIIOB YCTPOMCTBA W (PYHKI[MOHHUPOBAaHUS OOBEKTOB I[U(MPOBOTO OKPY>KEHUS,
nipe/icTaB/ieHdss 00 WCTOPUM W TeHJEeHLMsIX pa3BUTUS WH(POPMATUKKA Tiepuoja LUGbPOBOM TpaHC-
(opmary COBpeMeHHOT0 0011eCTBa;

BJIaJleHHe OCHOBaMU WH(OPMAaI[MOHHOM 6e301acHOCTH;

3HaHWs, YMEHUSI W HaBbIKM TPAMOTHOM TIOCTAHOBKM 3aZlau, BO3HUKAKOIIUX B TIPAKTUUECKOM
JlesiITe/IbHOCTH, UX pellleHre C M0- MOLIbI0 MH(POPMaL[MOHHBIX TeXHOIOTUA;

yMeHUs U HaBbIKK (hOpMaTM30BaHHOT'O OTIMCAHUS TTOCTaB/IeHHBIX 3a7iay;

3HaHHWe OCHOBHBIX aATOPUTMHUYECKUX CTPYKTYP M YMeHHe TIPDUMEHSTb 3TH 3HaHUsl [Jisg T[OCTPOEeHUs
aZITOPYUTMOB pellieHUs 3a/lau 10 UX MaTeMaTUueCKUM MO/IeJIsiM;

yMeHUs] W HaBblKM 3((EeKTUBHOIO UCMOIb30BaHUSI OCHOBHBIX THWIIOB TPUK/IA[HBIX [POrpaMM
(puokeHwit) oOIero Ha3HaueHWs W WH(POPMAI[MOHHBIX CUCTEM [ PEIIeHUs C WX TIOMOII[bIO
MpaKTUUeCKUX 3a/ay;

yMeHHe TpPaMOTHO WHTepIpeTHPOBaTh pe3y/bTaThl pelleHus TMpaKTUYeCcKuX 3a/lad C TIOMOIIbI0
VMH($OPMaLMOHHBIX TeXHOJIOT UM, TPUMEHSITh M0/TyYeHHbIe pe3y/IbTaThl B MPAaKTUUYeCKOW JesiTe/IbHOCTH .
MECTO KYPCA «AJITOPUTMUKA» B YYEBHOM IIV/TAHE

[TporpaMma Kypca  peanu3yeTcs 3a CUeT 4YacTd, (OPpMHPYeMOW y4aCTHHUKaMH 0Opa3oBaTebHbBIX
OTHOLLEHUN

[TporpamMma Kypca cocTaBjieHa M3 pacuérta 68 yuebHbix yacoB — 1o 0.5 u B Heziento B 6, 7, 9 Kaccax
(mo 17 u B Kaxk[joM Kjacce) v o 1 u B Hefiento B 8 Kiacce. (34 yaca)

Cpok peanu3aluu MporpaMMbl — TPU rofia .

st KaKIoro Kjacca TpelyCMOTPEHO pe3epBHOe yueOHOe BpeMsi, KOTOPOe MOXKET OBbITh MCII0/Tb30BaHO
yYaCTHUKaM{ 00pa3oBaTeNbHOTO Ipoljecca B LiensX (OPMUPOBAHUSI BAPHUATHBHOM COCTABJISIOLIEH
coZiep>KaHusl KOHKPeTHOW paboueii mporpaMmbl. B pe3epBHbIe uachkl BXOJST Uachl Ha TIOBTOPEHHME U Ha
3aHATHS, TIOCBSILLEHHbIE TTPe3eHTaLUK NPOJYKTOB MPOEKTHOM /leTe/TlbHOCTH.



COJAEPXXAHUE KYPCA
«AJITOPUTMUKA»

6 KJIACC

Nudopmaruonasie mogenu (pa3aen «Teopernueckie 0CHOBbI HHPOPMAaTHKH»)

MogenupoBaHie Kak MeTO/, TI03HaHHSI MUpa . OTarbl MOJenupoBaHus . Vcrosib30BaHWe Mofesieill B
TOBCe/IHeBHOM u3HU . Bumsl mofeneii . IHpopmaiioHHOe Mo/ienvpoBaHue . dopmasibHOe orvcaHue
Mogesieli . [Toctpoenre nHbopmalmoHHOW Moien . KoMIibroTepHOe MO/ieTUpOBaHKE .

Co3panue urp B MBlock5 (pa3pgen «AropurmMbl 1 NpOrpaMMHpOBaHue»)

KommnbroTepHast urpa . KomaHzb! /17151 iepeMelijeHUst CIipaiiTa ¢ moMoIiibio KomaHz . Co3fjaHue ypoBHel B
urpe . Urpa-nnardopmep . [IporpaMMrpoBaHuie rpaBUTALIUMU, TIPbDKKA U MepeMellleHus BIIPaBo U BJIEBO .
Co3panue KocTroMOB cripaiita . Co3/iaHue Cro)kKeTa Urphbl . TecTUpOBaHUe UTPHI .

Nudopmanuonnbie npouecchl (pa3jen «TeopeTuueckue 0CHOBbI HH()POPMATHKI»)
WudbopmaiiionHele mporiecckl . MHdbopMaiyss ¥ criocoObl TosiydyeHdss WHGOpMAI[MKd . XpaHeHue,
nepesfaua ¥ obpaboTka mHpopmaimu . [IBowuHbld Kof . [Ipoliecc KOAWPOBaHMSI Ha KOMITBIOTEpE .
KogupoBanue pasivuHod uHboOpMaluy . PaBHOMepHBIM ABOWYHBbIN Ko . [IpaBuia co3/jaHusi KOZOBBIX
Tabymr, . VHbopMalMOHHBIM 00bEM fAaHHBIX . EauHuIpl u3MepeHus: uH@opmanuu . Pabora c
pa3iuuHbiMM  (aiiiaMmi . OcHOBHbIe paciuvpeHusi ¢aiinoB . MH@opMalMoHHBIM pa3Mep (ailyioB
pa3/IM4yHOro THUIA .

OnexkTpoHHbIe TabuLBbI (pa3jen «H(opMalHOHHbIE TeXHO- JIOTHH»)

TabmuHble MOZies T U UX ocobeHHOCTH . VIHTepdetic TabimuHOTO mporjeccopa . ueliku . Afipeca sueex .
[uaria3oH JaHHbIX . TUMBI JaHHBIX B siuelikax . CoctaBieHue ¢popmys . ABTO3aro/THeH e siueek .

7 KJIACC

Nudopmarus u wuHpopmanmoHHble mponeccbl (pasgennl «IludpoBasi rpamMoTHOCTB» H
«TeopernuecKkue 0CHOBbI HH()OPMATHKH»)

TexHrka Ge30macHOCTH W TipaBWia paboThl Ha KommbioTepe. VH- Qopmanys v WHPOPMaIMIOHHbIE
nipoijecchl. Buabl nHbopMaiy. XpaHeHWe WHGbOpPMAI[MH. Y CTPOMCTBa AJiA paboThl ¢ HMHMOpPMalei.
YcrpoiictBo  kKommbioTepa.  KoaupoBanue uHdbopmaumu. Kog. Ilpoiiecchl  KogupoBaHus U
JekonvpoBaHus. EauHunbl  usMepeHus uH@opmaimu. QPaitnoBasi cuctema. OJHOypoBHeBas U
MHOroypoBHeBasi (aitnioBble CTPYKTYphL. I1yTh K ¢aitny. Onepatyu ¢ daiinamu.

OcHoBBI A3bIKa nporpaMmupoBanus Python (pa3gen «AIropurMsl ¥ MporpaMMHpOBaHHE»)
CoBpeMeHHbIe SA3bIKM [IPOrpaMMUpPOBaHus. AJITOPpUTM. f3bIK mporpammupoBaHus. IIporpamma. Cpepa
paspabotku IDE. UnTepdetic Sculpt. Buabl alropuTMOB: JTMHENHBIN, pa3BeTBIIAIONMINNCS. [lepeMeHHbIe.
[TpaBusia obOpa3oBaHMs WMEH TiepeMeHHbIX. THIMbI [JaHHBIX: LIe/loe YMCI0, CTpoKa. DyHKOMs. Bumsi
dynkiuii. ®dynkius: print(), input(), int(). BetBnenune B Python. Omnepartop if-else. BioskeHHoe
BeTB/IeHHe. MHOoXecTBeHHOe BeTB/ieHHe. Onepatop if-elif-else. ITpoekT «UaT-60T».

Iuknasbl B A3bIKe NporpamMmupoBanus Python (pasgen «AnroputMsel U NporpaMMHpOBaHKe»)
Jlornueckoe BbipakeHHe. [IpocTbie W CJIO)KHBIE JIOTMUECKHE BbIpa)KeHUs. Pe3ynbTaT BbIUMCIIEHUS
JIOTUYeCKOro BbIpa)keHUsi. Y cnoBue. Ornepaijuy cpaBHeHusi B Python. Jloruueckue ornepartopsl B Python:
and, or u not. Omneparopsl L|eJIOUMCIEHHOrO [ieleHusl U JlefleHusi ¢ octaTkoM Ha Python. Iukn c
npepyciosueM. LIuki ¢ mapametrpoM. [IpoekT «MakcumMym ¥ MUHUMYM».

Nudopmaruonnbie TexHosoruu (paspenbl «l{udpoBasa rpamoTHocTb» M «VH(pOpMalOHHBIE
TeXHOJIOTUH»)

CpenctBa kKoMMmyHHKanuu. CoBpeMeHHble cpeAcTBa o00ujeHusi. BcemupHas maytuHa (WWW).
Ha3nauenue 6Gpay3epa. Co3zaHue 1moutoBoro smuka. O6mauHoe xpaHusuie. [TpaBuia 6e30macHOCTH B
Wnrepuere. TekcroBas wuHpopmauusi B peasbHON u3HA. OOpaboTkKa TeKCTOBOW WH(MOPMALUH.
dopmatupoBane Tekcta. O6paboTka rpaduyeckoi nHbopmalyy. Bugsl rpadguueckoi uHbOpMaIyu.
[TpumeHeHWe KOMITbIOTePHOU rpaduku. Pabora ¢ TabmuunbiM mporjeccopoM. Co3zaHue Tpe3eHTal|i.
[TpoekT «IIpe3enTaius Elevator Pitch».

8 K/IACC

NudopmaiuoHubie TexHosoruu (pasgennsl «Iudpoas rpamotHocTb» U «HHGOpMaI[HOHHbIE
TeXHOJIOTUM»)

Wcropusi pa3Butvss HHGOPMALMOHHBIX TEXHOJIOTMM W TMEepCOHA/NbHOTO KOMIIbIOTepa. Bupbl



MH(OPMALIMOHHBIX TIPOLIECCOB. Y CTPOWCTBAa A paboTbl ¢ uH(opMaryeit. ApxuTektypa HelimaHa.
[TporpammHoe ob6ecrieueHre. Busl mporpammHoro obecreueHusi. ITosib3oBaTenbCKUR HHTepdeNC.
Pabota C TIOMCKOBBIMU CHCTeMa- MU. I[loBTOpeHWe BUIOB WHGOPMALK, (OPMaTUPOBaHWS,
peJJaKTUPOBaHUsI TeKCTa U paboTel B ob6mauHom cepBuce Google. M3yuenne HoBbix ¢(yHKIM Google
HokymeHTOB /i1 hopMaTHpoBaHus TeKcTa. Buzbl npe3eHTtaiuii. COBMeCTHBIN JOCTYII K Mpe3eHTalLuu B
Google.

I'paduueckuit moayns Turtle B s3pike nmporpammupoBanus Python (pa3pen «Aaropurvsl U
NporpaMMHUpPOBaHIE»)

[Mogxmouenue moxyss Turtle. O6bekT. MeTozn. OCHOBHBIE KOMaH/Ibl YTIPAB/IEHUs UepPeralikoi. 3aiuBKa
3aMKHYThIX MHOTOYTOJbHUKOB. PHcOBaHMe OKPY)XHOCTH. V3MeHeHHe BHEIIIHOCTH 4Yepernamku Ipu
roMo1{ KoMaHzbl Shape. YripaByieHre HeCKOJbKUMU yepernalikamMu.

DyHKIMU U coObITHA Ha mpumepe Mmoay/isi Turtle B a3pike nmporpammupoBanusa Python (pa3gen
«ANTrOpUTMBI M NPOrPaMMHPOBaHNe»)

[ToBTOpenue: ¢yHkIMsA, BuAbl GyHKUMK. PyHKuuA wmoayns Turtle. CamocTosiTesibHOe CO3/iaHUe
¢yHkipu. I'nmobanbHble U /TOKabHBEIE TlepeMeHHble. O0BeKT «3KpaH». CobbiTe. PaboTa c cOOBITHSIMHU.
®pakrasnbl. Pekypcus. Kpusas Koxa.

O/1eMeHTHI anredpbl JIOTUKH (pa3gen «TeopeTuuyecKre 0CHOBBI HH(POPMaTHKH»)

OneKTpoHHOe YCTPOMCTBO. JIornyeckoe BbiCKasbiBaHWe. JIornueckue orepalyy U BeIpaykeHus. Tabmuija
VICTUHHOCTU JJI1 JIOTUYeCKOro BblpakeHUs. Jlormueckue sneMeHThl. IlocTpoeHue /10rMUecKHX CXeM.
ATOpPUTM MOCTPOEHUS IOTUUECKON CXEeMBI.

9 KJIACC

CoBpemeHnHblIe 1ju¢poBbIie TexHOMO0rHH (pa3gen «HGopMalOHHbIE TEXHO/I0THH»)

[ToBTOpeHue: WH(OPMALMOHHBIE TEXHOJIOTHUHU. [JOKyMeHTO0OOpOT. O/IEeKTPOHHBIA [JOKYMEHTOOOOPOT.
MexaHu3mbl paboThl € A0KyMeHTamH. CHcCTeMa 3/IeKTPOHHOTO JOKyMeHT000opoTa. [IoCTOMHCTBA M
HeZI0CTaTKX OyMa)kHOT'O ¥ 3JIEKTPOHHOTO IOKyMeHTO000poTa.

[TpoBepka MOMHHOCTH. JONeKTpoHHas IdpoBas moamuch. KommbioTepHasi rpaduka. CriocoObl
xpaHeHUs1 rpadryeckoil MH(GOpMaLuM Ha KommbioTepe. OTIMUMsS pacTpOBOM TpapUKU OT BEKTOPHOM.
[TpenMyiiiecTBa U HeIOCTaTKU paCTPOBOM 1 BeKTOpHOU rpaduku. TpéxmepHas rpaduka. [Iporpammbl st
co3fiaHus KomnbioTepHoW Tpadpuku. UX/Ul-gusaiiH. TpéxmepHast cucteMa KoopjuHat. WHTepdeiic
Tinkercad.

CTpykTypbl JAaHHbIX (pa3gennl «Teopernueckue OCHOBbI HMH(OPMATHKU» U «AJITOPUTMBI H
NporpaMMHUpPOBaHIEe»)

Baser panHbIX. CucTembl yripaBieHuss 0a3amu ganHbix (CYBII). 3ampockl. CTpyKTypHUpOBaHHBIE U
HECTPYKTypHPOBaHHbIe JaHHbIe. PaboTa ¢ OOMbIIMMU AaHHBIMU. [IpUUMHBI CTPYKTYPUPOBAHUS JIaHHBIX.
PensitionHast 6a3a gaHHBIX. Bubl 6a3 JaHHBIX 10 Cr1oco0y opraHu3alyu IaHHbIX. Buel 6a3 JaHHBIX 110
cniocoby xpaHenusi. ®yHkiuu str() u int(). Metoasl Ay paboTel co crpokamu. Co3JjaHHe CIHMCKa B
Python. [leiictBusi Haj snemeHTamu criucka. ®@yukimu append(), remove(). OO0bearHeHHE CITUCKOB.
Lukmiueckuii mpocMoTp crvcka. CopTUpoBKa crmiuckoB. CyMMa 371eMeHTOB crircka. O6paboTKa CITUCKOB.
CpaBHeHMe CITMCKOB Y CJI0Bapeu.

Cnucku ¥ coBapu B si3blKe mporpamMupoBaHusi Python (pa3gen «AaropurMel H
NMpOrpaMMHpOBaHue»)

CnoBapb. Cosganue cioBapsi B Python. lobGaByieHre HOBOW 3arvcH B C/IOBapb. BBIBOA 3HAaueHUs T10
K/TIOUy. 3aMeHa 3/ieMeHTa CJIOBaps. Y[jajlieHue 3jeMeHTa M3 cjioBaps. PaboTa ¢ 3jemeHTamMu CJioBapsi.
MeToget paboTsl co criickamu (len(), clear(), keys(), values(), items()).

Pa3paboTKa Be0-caiiToB (pa3jen « AIrOPUTMBI M IPOrPaMMHPOBaHME»)

CrtpykTypa U pa3paboTka calToB. 3HAKOMCTBO CO CIIe[[Ma/IMCTaMHA 110 pa3paboTke CalTOB.
KoHncTpykropsl caitoB. Co3fanue caiita B KOHCTpyKTope Google. 13sik HTML. OcHoBbI BeO-Am3atiHa.
NudopmaruonHas 6e3onacHocth (pasgen «{udpoas rpaMoTHOCTH»)

WudopmarionHas 6e30macHOCTb. [IpUBAaTHOCT M 3all[UTa MEPCOHANBHBIX JaHHbIX. OCHOBHBIE THITBI
yrpo3 B MHrepHeTe. [IpaBuna noBesenusi B VintepHere. KubepOy/uiiHr. 3aiiyra NMpUBaTHBIX JAHHBIX.
duHaHcoBass MH(MOpMalLMoHHas Oe3omacHOCTh. Buabl ¢uHaHcoBoro moineHHuuectBa. [ludpoBanue u
Kpurirorpadusi.



IVIAHAPYEMBIE PE3YJ/IbTATBI OCBOEHUSA KYPCA «AJI'OPUTMHKA»

JINUHOCTHBIE PE3YJIbTATHI
[TaTproTrueckoe BOCIIUTaHUE:

® [IeHHOCTHOE OTHOLIeHHWe K OTeYeCTBeHHOMY KYJ/IbTYPDHOMY, WCTOPUUYECKOMY W Hay4YHOMY

HaCJIeJUIo;
TIOHMMaHUe 3HaueHus1 THPOPMaTUKK KaK HayKH B )KU3HU COBPeMeHHOT0 0011[ecTBa .
JlyXOBHO-HPaBCTBEHHOE BOCIIUTaHMe:
OpHeHTalUsI Ha MOpajibHbIe LIeHHOCTH Y HOPMBI B CUTYaL[UsIX HPaBCTBEHHOTO BbIOODA;
TOTOBHOCTb OLIeHMBaTh CBOE IOBe/leHre M MOCTYIIKH, a TaKKe NOBe/leHHe U IMOCTYNKU APYTUX
JIIOZle C TMO3WLMM HPaBCTBEHHBIX U TIPABOBBIX HOPM, C YY€TOM OCO3HaHMS MOC/Ie[CTBUMI
MOCTYTIKOB;
® aKTUBHOE HelpusTHe acOLMaIbHBIX [TI0CTYIKOB, B TOM unc/ie B VIHTepHeTe .
I'paxkgaHcKoe BoCIIUTaHYe:
® T[peJCTaBleHHWe O COLMAalbHbIX HOPMaxX M MpaBWIaX MEX/JIUUYHOCTHbIX OTHOLIEHWA B
KOJUIEKTHBE, B TOM UHCJIe B COLMA/IbHBIX COOOILeCTBax;
® cobOsogeHye TipaBU 0e30MacHOCTH, B TOM 4YMC/e HaBLIKOB 0e30MacHOro TroBe/jeHUs B
VHTepHeT-Ccpejie;

® OpUeHTallUs Ha COBMECTHYIO [IesiTeJIbHOCTh TPU BBITIOJTHEHUM Y4eOHBIX W TI03HaBaTe/bHBIX

3a71a4, CO3JaHUH yueOHBIX MTPOEKTOB;

® (CTpeM/ieHHe OLIeHMBAaTb CBOE TIOBeJleHMe W TIOCTYNKM CBOMX TOBapullled C TMO3ULUU

HPaBCTBEHHBIX U IIPABOBBIX HOPM, C YYETOM OCO3HaHUS NOC/IeICTBUN NTOCTYIIKOB .
[JeHHOCTH HAy4YHOI'O [TO3HAHUS:

* Ha/jMuWe TipeAcTaBieHni 00 nHboOpMaLK, WHPOPMALMOHHBIX MPoLeccax ¥ MHPOPMAIJMOHHBIX
TeXHOJIOTHSIX, COOTBETCTBYIOILL[UX COBPEMEHHOMY YDOBHIO Da3BUTHSI HayKU U OOILeCTBEHHOU
MPaKTHKW;

MHTepecC K 00yueHHI0 U TI03HaHUIO;
M0003HATe/TLHOCTE;
cTpemsieHHe K caMmo0obpa30BaHHuIo;
OB/IaZleHHe Hayva/bHbIMA HAaBbIKAMM HCC/Ie[|0BATe/IbCKOM  [leITeIbHOCTH, YCTaHOBKA Ha
OCMBIC/IEHHe OIlbiTa, HaO/OJieHuH, TOCTYNIKOB W CTpeMJieHHe COBepIIeHCTBOBATh IyTH
JOCTYDKEeHUs MHIMBU/IyaIbHOTO U KOJIJIEKTUBHOTO O/1aronomyuuss;
® Hamuuue 0a30BbIX HABBIKOB CaMOCTOSTETbHOM paboThl C yueOHBIMM TEKCTaMH, CIIPAaBOYHOM
JIUTEpaTypoi, pasHOOOpa3HBIMU CpeACTBaMH MH(POPMAIIMOHHBIX TEXHOJIOTHH, a TaKKe yMeHHUs
CaMOCTOSITe/IHO OTpeJesisiTh Lie/I CBOero oOydeHHsi, CTaBUTb U (hOpMy/upoBaTh Ajisi ceOsi
HOBBIEe 33/1aud B yuébe 1 TT03HaBaTeIbHOMU AesATe/TbHOCTH, pa3BUBATh MOTHBHI U UHTEPECh] CBOEH
M03HaBaTe/IbHOM J1eATeIbHOCTH.
@®opmHUpOBaHKe KYJIbTYPBI 30POBbSL:
®* yCTaHOBKA Ha 3/I0pOBbINi 00pa3 >XM3HW, B TOM UHWC/Ie U 3a CUET OCBOEHUsI U COOMr/IeHUs
TpeboBaHuii Ge3omacHoi sKcrTyatanuu cpeacts KT .
TpyZ0BOe BOCIIUTaHUeE:
® UHTepeC K TMPaKTUUeCKOMY H3ydeHUI0 Tpodeccuil B cdepax [eATelbHOCTH, CBSI3aHHBIX C
VMH(OpPMaTHKOM, NpOrpaMMHUPOBaHNeM U MH(OPMaLMOHHBIMU TEXHOIOTUSIMU, OCHOBAHHBIMU Ha
JOCTIDKEeHUSIX HayKW MH(POPMAaTHUKK U HayyHO-TeXHUUeCKOro rporpecca .
OKOJIOTUUeCKOe BOCIIUTaHue:
* Ha/MuMe TPeACTaB/leHWHd O TJI00aTbHOM XapakTepe 3KOJ0TMYeCKUX MpobsieM W TyTeld HX
pellieHusi, B TOM Urcjie ¢ yuéTom Bo3MoxxkHocTed KT .
ApanTanusi 00yuaromerocsi K U3MeHsIFOIUMCS YCIOBHUSIM COLIMATbHOW CPeJIbI:
®* oO0CBoeHHe OOYyYalOL[UMHMCS COLMAJbHOTO  OMbITa, OCHOBHBIX  COLMATbHBIX  DOJIe,
COOTBETCTBYIOIIUX BeAyIel [JesTelbHOCTH BO3pacTa, HOPM W TIPaBWI OOIIeCTBEHHOTO
noBeJieHUs1, HOpM COLMAabHOM KU3HU B TPYIINaxX U COOOIeCTBaX, B TOM UKCJ/Ie B BUPTYaTbHOM



TIPOCTPAHCTBeE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

YHuBepca/bHble M03HaBaTe/IbHbIe [1eHCTBUS
ba3zoBsble jioruueckue 1elCTBUS:

yMeHUe OompefiefisTb  TOHATWSA, CO3/laBaTh  000OIeHHs, yCTaHAaB/IMBaTh AHAJIOTHH,
K/1aCcCU(UIUPOBATh, CaMOCTOSITEIbHO BBIOMpPATh OCHOBAHUSI U KPUTEPUU [/l KJIaCCU(PUKALIUY,
yCTaHaB/IMBaTh TPUYMHHO-C/Ie[ICTBEHHbIE CBSI3M, CTPOUTHL JIOTMUECKUEe pPaCCYXAeHusl, [e/aTb
yMO3aK/Ir4eHus (MHAYKTHUBHbIE, 1eIlyKTUBHbIE U 110 aHAJIOTHH) U BBIBO/IbI;

yMeHHe C03/laBaTh, IPUMEHSITb U MPeo0pa30BbIBaTh 3HAKW U CUMBOJIbI, MOJIENTA U CXEMBI /ISt
peliieHUs1 yueOHBIX U TTO3HABATe/bHBIX 3a/iay;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO peleHUs yuyeOHOW 3a7auM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pellleHWs, BbiOMpaTh Haubosiee TMOAXOAAMMNA C Y4YETOM CaMOCTOSITENTHHO
BbI/Ie/IEeHHbIX KDUTEPUEB).

ba3zoBrble ucciieioBaTeNnbCKUe J1eHCTBUS:

dbopMyMpoBaTh BOMPOCH], (UKCUPYIOIIUE Ppa3pbiB MeXAYy peanbHbIM U >KeJlaTeJbHbIM
COCTOSIHUEM CHUTYal[uH, 00BeKTa, U CaMOCTOSITe/TbHO YCTAaHABIMBATh UCKOMOE U JJAHHOE;
OLIeHHMBAaTh TTPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIUH, TI0JIyUeHHOM B X0/le UCC/Ie[JOBaHMS;
TIPOTHO3UPOBATh BO3MOYKHOE [la/IbHekIlee pa3BUTHe TIPOLIeCCOB, COOBITHIM M MX MOC/IeACTBUS B
AHAJIOTUYHBIX WJTH CXO/IHBIX CUTYAIUSIX, @ TAK)KE BbIBUTATh MPETIONI0KEHUS 00 UX pa3BUTHH B
HOBBIX YC/IOBUSIX U KOHTEKCTax .

Pabora c uadopmarmei:

BBIAB/ISATE 1eULIUT UHGOPMALMHU, JaHHBIX, HEOOXOAMMBIX [IJisl PeIlleHUs TIOCTaB/IeHHOH 3a/jauu;
NIPUMEHSTh OCHOBHbIE METO/Jbl M WHCTPYMEHTBI TIpU TIOMCKe U O0TOope HWH(OpMaiuu u3
WCTOYHHMKOB C YUETOM TIPe/IJIOXKEHHOH yueOHOM 3a/1auu U 3a[JaHHBIX KDUTEPHUER;

BbIOMpATh, aHA/IM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIHIO PAa3/TUUHBIX
BU/IOB U ()OPM TIpe/ICTaB/IEHUS;

BbIOMpATh ONTHUMa/IbHYI0 (OPMY TIpeZicTaB/ieHus MHGOPMAIUKM U UJUTFOCTPUPOBATh pelllaeMble
3a/laui  HEC/TIOKHBIMM CXeMaMH, JudarpaMMaMi, WHBIMU TrpadUuecKUMU OOBEKTaMHU U UX
KOMOWHAITUSIMU;

OLIeHMBaTh JIOCTOBEPHOCTb WH(MOpPMALIMK 10 KPUTEPHUSM, TPEJIOKEHHbIM YUUTEeIeM WU
copMyTMPOBaHHBIM CAMOCTOSITE/THHO;

3alIOMUHATh ¥ CUCTEMAaTU3UPOBaTh UHPOPMAILIUIO .

YHMBepca/bHble KOMMYHUKATHBHbBIE JI€HCTBUS
Oo1uenue:

COTIOCTaB/IATh CBOM CYXKZIEHHSI C CY)XKIE€HUSIMU JIPYTMX YYaCTHWKOB [uajiora, 0OHapy>KUBaTh
pas3nuure U CXO/[CTBO MO3ULIMH;

nyO/IMYHO MPe/ICTaB/IATh Pe3y/IbTaThl BBITOJTHEHHOTO OMbITa (MCC/IeI0BaHMSI, TIPOEKTA);
BbIOMpATh (hopMaT BBICTYTIEHUS C YUETOM 3aZiau TIpe3eHTaluyd U 0COOeHHOCTel ayZUTOPUH U B
COOTBETCTBMM C HHUM COCTaB/IATh YCTHble U TMHUCbMEHHbIE TEKCTbl C HWCIO0/b30BaHUEM
WJI/TFOCTPaTUBHBIX MaTepPUasoB .

CoBMecCTHas /1eaTe/IbHOCTb (COTPYAHUUECTBO):

MOHUMAaTh W WCII0/b30BaTh MPEMMYIECTBA KOMAaHAHOW W WHAWBUAYaJbHOW pabOThI TMpH
pellieHny KOHKPETHOH Mpo06JieMbl, B TOM UHC/IE TIPH CO3ZlaHUK UH(OPMAI[MOHHOTO TIPO/IYKTa;
TIPUHUMATh 1[e/Tb COBMECTHOM WHGMOPMAI[MOHHOH /leATeTbHOCTH 10 cOopy, 06paboTKe, repemaue
U (opmanmzanmy HWHMOPMAIMK, KOJUIEKTUBHO CTPOWTH JIeHCTBUS TI0 €€ JOCTH)KEHUIO:
pacnpeieNiATh POJIU, JOTOBapUBaThCsl, 00CYK/1aTh MPOLIECC U Pe3y/IbTaT COBMECTHOU PaboThI;
BBIMOJIHSATh CBOIO UaCTb paboThl ¢ MH(POPMaIer Wi UHPOPMAI[MOHHBIM MTPOAYKTOM, ZIOCTHrast
KaueCTBEHHOTO pe3yJsibTaTa I0 CBOEMY HampaB/I€eHWI0O W KOOPAWHHMPYS CBOU [JEUCTBHS C
JPYTUMH UieHaMH KOMaH/IbI;

OLIeHMBaTh KAauyeCTBO CBOEr0 BK/aja B OOIIMH MHGMOPMAIL[MOHHBIM TMPOAYKT TIO0 KPUTEPHSIM,
CaMOCTOSITE/TbHO C(OPMY/TMPOBAHHBIM YUaCTHUKAMH B3aMMO/IEHCTBUS;

CpaBHMBATh Pe3y/IbTaThl C UCXO/HOM 3a/jaueii ¥ BK/IaZl KaXKAOr0 ujieHa KOMaH/Ibl B JOCTH)KEHUE



pe3y/IbTaTOB, pa3fie/isiTh Cepy OTBETCTBEHHOCTH U TIPOSIBJISATH TOTOBHOCTH K MPeA0CTaBIeHUIO
0TuéTa repej rpynromu .

YHUBepcasbHbIe pery/isTUBHbIE [|eHCTBUS
Camoopranusanus:

BBISIB/IATh B )KU3HEHHBIX U YUeOHBIX CUTYaI[UsX PO0/IeMbl, TpeOYIOIIUe pPellieHus;

COCTAaBJISATh A/ITOPUTM pellleHus 3alauu (WM ero 4acTh), BbIOMpATh Criocod perieHus: yueOHOMN
3a/lauu C YUYETOM UMEIOL[UXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh BbI-
Oop BapuaHTa pelleHUs 3a/jauu;

COCTaB/IATh TIaH JeUCTBUM (TJlaH peasv3aljid HaMEUeHHOTO ajropuTMa pelleHwus),
KOPPEeKTUPOBAaTh TIPe/JI0’KeHHBIN a/IfOPUTM C YUETOM TIOTyUeHHs] HOBBIX 3HaHUI 00 M3yuaeMoM
oOBbeKTe .

CamokoHTpoJib (pedekcus):

BJ/1dJ€Th criocobamu CAMOKOHTPO/JId, CAMOMOTHUBALIUA U pE(bHEKCI/II/I;

YUMTBIBATb KOHTEKCT W IIpeABUAETH TPYAHOCTHU, KOTOPbI€ MOTYT BO3HMKHYTL IDW DEHIEHWU
yqe6H01‘/’I 3a4d4H, dJallITUPOBATh PeIIeHHEe K MEHAOLUMCA O6CTOHT€JII:CTB{:1M;

BHOCHUTb KOPPEKTHBBI B [eATe€/JBHOCTb Ha OCHOBE€ HOBBIX 06CTOHT€J’IBCTB, N3MEeHUBIINXCA
CI/ITya]_[I/II‘;I, YCTaHOBJIEHHBIX OH_II/I6OK, BO3HHUKIIINX pr,[[HOCTeI\/JI;

OLI€HMBATb COOTBETCTBHUE pe3y/ibTaTad LieJIM U YC/IOBUAM .

BMOHHOHaHBHbIﬁ HWHTEeJIJIEeKT:

CTaBUTH Ce0s1 HA MECTO /IPYTOro uesioBeKa, MOHUMAaTh MOTHBBI M1 HAMEPEeHUsI PYToro .
[MpunsTHE Cebs U APYTHX:

0CO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIMPOBAaTh BCE BOKPYT JlaXke B YCIOBUSX OTKPBITOTO ZOCTYTIa
K JTI00BbIM 00BEMaM MH(POPMALH.

IMPEAMETHBIE PE3YJ/IbTATBI
6 KJ1acc

3HaTh, UTO TaKOe MO/ie/lb U MOZIe/TMPOBaHue;
3HAaTh 3Tarbl MO/IeTUPOBAHUSI;

CTPOUTD CJIOBECHYIO MO/IefTh;

3HaTh BU/bI MOJIe/Iel;

WMeTb TIpe/icTaBieHre 00 MH(OPMaIMOHHOM MOZe/TUPOBaHUY;

CTPOUTh UH(OPMALIMOHHYIO MO/IeJIb;

MMeThb TpeficTaBeHue o0 (popMabHOM OTNMCAaHUU MO/ieNel;

VMeTh Mpe/iCTaB/ieHre 0 KOMITbIOTePHOM MO/Ie/TMPOBaHUH;

3HaTh, UTO TaKOe KOMITbIOTEePHAsl Urpa;

riepeMelraTh CIPaiThl C TOMOILBbI0 KOMaH/I;

CO3/1aBaTh UIPbI C TIOMOII[LIO Cpe/ibl BU3yabHOT0 MporpaMMupoBaHusiMBlock5;
UMeTb TIpe/icTaB/ieHre 00 MHGOPMAIIMOHHBIX TTPOIIeCccax;

3HATh CIIOCOOBI MMOTyYeHUsT U KOAWPOBaHUs MH(OPMaIIH;

VMMeTh Mpe/iCTaB/ieHre O IBOUUHOM KO/I€;

OCYILeCTB/ISITh TPOLIECCHl ABOUYHOTO KOJUPOBaHUSI W [eKOJUpOBaHWs WH(pOpMaLyMy Ha
KOMIIbIOTEPE;

KOZIMPOBaTh pa3/MyHyt0 MH(OPMaLMIO0 JBOMUHBIM KOJIOM;

VMMeTh Mpe/iCTaB/ieHre 0 PABHOMEPHOM JIBOMUHOM KO/I€;

3HATh MPaBW/Ia CO3JjaHUsI KO/IOBBIX TabJIHI;

oripeieNiATh MH(POPMAI[UOHHBIN 00bEM /IaHHBIX;

3HaTh eJUHULIbI U3MepeHust MH(hOopMaLy;

3HaTh OCHOBHBIE paciliipeHUst (aiiyios;

UMeTb TIpe/iCTaB/ieHre 0 TabIMUHBIX MO/IeNISIX U UX 0COOEHHOCTSIX;

3HaTh UHTep(delic TabMUHOTO MPOIECCopa;

3HATL [TOHATHE «SIUerKar;

OTIpeJIesIATh a/ipeca siueeKk B TaOJIMUHOM MPOLIeCCOpE;

3HaTh, UTO TAaKOe JMara3oH JaHHBIX;

onpeJensTh afpec Auarna3oHa JaHHbIX;

paboTaTh C pa3/TMUHBIMU TUITAMU [JaHHBIX B sSTYEeHKax;



®  CoCTaB/sITh (HOPMYJIbI B TAOIMYHOM TIPOLIECCOPE;

® [1071hb30BaThCsl PYHKI[Mel aBTO3ar0THeHNUs Tueek .
7 KJjacc
K koHIly 00yueHus B 7 Kacce 00yYarOLU[UiCs HayUYUTCS:

® coOsozaTh TpeboBaHUs 6e30MacHOCTH MPU paboTe Ha KOMIIBIOTEPE;
00BACHATH, UTO TaKoe MH(opMarys, HHOPMAaLIMOHHbIN TIPOIeCC;
TIepPeuncIsTh BUJIbI MH(OPMALIH;
KO/IMPOBATh U ZIeKOJUPOBATh COODIIeHHsI TI0 3aZJaHHBIM TIPaBU/IaM;
TepeBOJUTh JJaHHbIe U3 OIHOM eIUHUL[LI M3MepeHUsi UH(pOopMal|uU B IPYTYIO;
XapaKTepr30BaTh yCTPOMCTBO KOMITbIOTEPA;
TIPUBOJUTH MIPUMeEPbI YCTPOMCTB /IJisl XpaHeHUs U repe/iaul UH- (hopMalivy;
pa3dMpaThCs B CTPYKTYpe (haitIoBOM CUCTEMBI;
CTPOUTH MyTh K daiiny;
0OBSICHSITh, UTO TaKOE a/ITOPUTM, SI3bIK TIPOTPAMMHPOBaHUsI, TPOrPamMMa;
HCTI0JTb30BaTh TlepeMeHHbIe Pa3/IMUHBIX TUTIOB TIPU HarvMcaHuu nporpamMm Ha Python;
WCTI0/Tb30BaTh OTepaTop MPUCBaWBaHUs MPH HAaNTMCAHWU MporpaMM Ha Python;
WCKaTh OIIMOKY B TIPOrpaMMHOM Ko/ie Ha Python u ucnpaBnisaTh ux;
JIOTHChIBaTh MPOrpamMMHbIN Ko7 Ha Python;
nycaTh MPOrpamMMHbI Ko Ha Python;
WCTIO/Tb30BaTh BETBJIEHUS U [IUKJIbI TIPU HalMCaHUM rporpamm Ha Python;
aHa/TM3UPOBaTh O/I0K-CXeMbI U TporpamMmbl Ha Python;
0OBSICHSITh, UTO TaKOe JIOTUYeCKOe BhIpaKeHHe;
BBIUKC/ISITH 3HAUEHHe JIOTUUeCKOTO BbIpaXKeHUsI;
3aruChIBaTh JIOTHUECKOe BbIpakeHue Ha Python;
TIOHUMaTh CTPYKTYPY a/ipecoB BeO-pecypCoB;
(dhopmatrpoBaTth U peJjakTHPOBaTh TEKCTOBYIO MH(opmaruto B Google [lokymeHTax;
co3jaBaTh rpe3eHtaluu B Google ITpe3eHTaniusx.

8 knacc
K koHI1y 00yueHus B 8 Kiacce 00yJarOL[UiCs HayUYUTCS:
e cobmoparh TpeboBaHUs HGe301acHOCTH TTPU paboTe Ha KOMITBIOTEPE;
® BBIZIEJIITH OCHOBHbIE 3Tallbl B WMCTOPUM Pa3BUTHS WHGOPMALMOHHBIX TEXHOJIOTHH U
TIepCOHATbHOTO KOMITBIOTEPA;
TIOHMMaTb MTPUHIUT paboThl apXUTEKTYPhl HeliMaHa;
UCKaTh UH(popMaluio B VIHTepHeTe;
dbopmaTHpoBaTh U PeJJaKTUPOBATh TEKCTOBYIO MH(MopMariuto B Google /lokymeHTax;
OTKPBIBATh [IOCTYTI K Tipe3eHTau B Google IIpe3eHTalysx Jjisi COBMeCTHOM paboThI;
MMCcaTh MporpaMmbl Ha Python z1s1 pucoBaHus pa3/iMyHbIX FreOMETPUUYECKUX (HUTYD, UCIIOJIb3Ys
mMoaynb Turtle;
TIOHUMaTb Pa3/INuMs JTOKAbHBIX U I100a/IbHBIX TIEPEMEHHBIX;
pelaTh 3aJlauu C UCTI0Ib30BaHKeM I100abHBIX TlepeMeHHbIX Ha Python;
CTPOUTH TaOJUI[bI UCTUHHOCTH [I/IsI IOTUUECKUX BBIPAYKEHHIA;
CTPOUTh JIOTUYECKHEe CXEMBI;
TIOHUMaTb, UTO TaKoe COOBITHE;
WCTIO/Tb30BaTh COOBITHS TIPU HaMCaHUM Tporpamm Ha Python;
WCKaTh OIIMOKY B TIPOrpaMMHOM Ko/ie Ha Python u ucnpaBnisTh ux;
JOTHChIBaTh MPOrpamMMHbIN Ko/ Ha Python;
MMCaTh MPOrpaMMHbIN Ko/ Ha Python;
nvcatb cBou (GyHKIMM Ha Python;
pa30buBaTh 3a/1auM Ha I10/13a/]auu;
aHa/M3UPOBaTh OJI0K-CXeMbl U TTporpamMmmbl Ha Python.
9 Knacc
K koH11y 00yueHus B 9 Kiacce 00y4arOL[UiCs HayUYUTCS:
® coOsozaTh TpeOboBaHUs 6e30MacHOCTH MPU paboTe Ha KOMIIBIOTEPE;
® 00BSCHATH, UTO TakKoe 6a3a JaHHBIX, CUCTEMbI yTIpaB/ieHus 6a3aMH JJaHHBIX;



TIePeUUC/ISITh BUZIbI 0a3 JJaHHBIX;

nIcaTh porpaMMel Ha Python o 06paboTke UKCIOBBIX TIOC/IeJ0BAaTEIbHOCTEH;
WCII0/Tb30BaTh CITMCKW W CJIOBApU TIPY HalMCaHWM TTporpaMm Ha Python;

WCKaThb OLIMOKHW B IPOrpaMMHOM Ko7ie Ha Python u vcripaBisiTh ux;
JIOTTMCBIBATh MPOrpaMMHBIN Ko/ Ha Python;

nycaTh MporpaMMHbIN Koz Ha Python;

pa30buBaTh 3a/lauM Ha I10/13a/]auu;

aHa/IM3UPOBaTh OJI0K-CXeMbI 1 TIporpaMmbl Ha Python;

pa3pabaTbiBaTh BEO-CTPaHUIIbI, CO/IEPIKAIl[e PUCYHKH, CITUCKH U TUIEPCChUIKHY;
3al[{IIaTh TTePCOHATBbHYI0 HH(MOPMALHIO OT HeCAaHKIIMOHUPOBAHHOTO JJOCTYTIa;
TIpeAyTIpeXk/iaTh BOBJeueHWe ce0si W OKpYXKaloIUX B JIeCTPYKTHBHbIE (DOPMBI CeTeBOM
aKTUBHOCTH, TaKue Kak KubepOy IIiHT.

TEMATHNYECKOE IVNIAHUPOBAHUE KYPCA
«AJI'OPUTMUKA»

6 KJIACC
0.5 u B Hezento, Bcero 17 u.

TemMbl,  paCKpbIBarOILIUe
TaHHBIN paszenCoeprkaHye porpaMMsbl OCHOBHbIE BU/IbI JlesITeIbHOCTH




MporpaMMBbl,
yacoB
Ha X U3y4yeHue

u YHCJIO|

00yyJaroIerocs Mpyu U3y4eHUH TeMBI

Pasgen 1. IHdopmaloHH

ble Mojienu (3 )

MogenupoBaHue
MeTOZ, TO3HaHUSI MUpa

KakK|

KOMHBIOTEPHOE MOJe/IMpOBaHKE

MojenvpoBaHue KakK MeToAPackpbiBaeT CMBICJT M3yuyaeMbIX
MO3HAHUS Mupa OTanbIMOHATHAN («Mozenby,
MOZIe/TMPOBaHUS Wcnonbs3oBaHue«Mo1eTMpOBaHUEY, «(opMasbHOe|
MoOZiesied B TIOBCEJHeBHOW >KU3HU .OMHUCAHUEY, «MH(OPMaLIOHHOE
Buger Mozeneit . MHbopMalioHHOEMO/e/IMpOBaHKe», «KOMITbIOTEPHOE€|
MO/le TUpOBaHUe dopmaibHOEMO/ie/TIPOBAHKE ) .

onucaHue Mozenen [Toctpoenue[llomyuaeT VH(pOopMaL1Io 0
VH(bOpMaLMOHHOM MOZeNn .MO/le/IMPOBaHUH .

CTpouT pas/iiuHble WH(OpPMal[OHHbIE
Mofeu [jis pelleHUs] TOCTaB/IeHHOM
3a/aun

Paznen 2. Co3nanue urp BMBlockS5 (5u)

A3bIK nporpamMmmupoBaHusiKomMiibtoTepHas urpa . Komangel gnsOnpesensieT 10 [porpaMme, s
repeMelleHus] CrpanTa C MOMOLbIOpeIeHUs KaKou 3a/jaumn OHQ|
KoMaHz, . Co3fjaHue ypoBHeM B Urpe .MpeJiHa3HaueHa .
lrpa-nnardopmep [[Iporpammupyer TIpe//I0’KeHHBIe)
[IporpammypoBaHue rpaBuTaLuu,Urpel . CocTaBiasieT ¥ MPOrpaMMUpPYeT
MpbDKKA M IepeMellleHrs] BIPaBO WIMHEeMHbIe, LIUK/IUYeCKUe 5|
B/eBO . Co3/laHre KOCTIOMOB CIpaiTapa3BeTBIISIOIeCs: alTOPUTMBI .
. Co3panue Cro)keTa Urphl . Co31aéT CKpUIITHI
TecTUpoBaHUe UTPbI

Paznen 3. IHpopMalMoHHbIe TpoLiecch (2u)

VHdopmaiius vl HbopmaliMoHHble  mpolecchl  .PacKpbiBaeT CMBICJT H3yyYyaeMbIX

VH(pOpMaLMOHHbIE MHdopManiyis U criocoObl MOy UeHUSITIOHSITHH .

MPOLIeCChI vHbopMalMy . XpaHeHHe, mepefiauayMeeT — OCYLIECTBIATb  pa3/IMUHbIE

1 00paboTKa nHpOpMaLu

meicTBUST ¢ MHQOPMalel: XpaHeHue,
repesauy, o6paboTKy

JIBOMUHBIN KOJ,

[IBOMYHBIA KOJ, [Tporecc
KOZAUPOBaHUsI Ha KOMIIbIOTEpe

KozaupoBaHue pa3IMuHOU
vH(opMalu PaBHOMepHBIH

nBOWYHBIN Kof . [TpaBuiIa co3zaHusd
KO/JOBBIX Ta0JINL]

Koaupyet u JeKOAUpyeT
JaH(bOopMaIHIO .
Koaupyet u gekogupyeT UHGOpPMaIUO

[TBOMYHBIM KOJIOM .

licronb3yeT MPUHILIUITBI PaBHOMEPHOTO|
[TBOMYHOT'O KO/IPOBaHUS Tpy
MCIT0/Ib30BaHUU u COCTaBJIeHUH
KOJIOBBIX TaOJIHI]

EIMHULIBI
vHbopMaLy

HN3MepeHus

HpopMaLMOHHBIM 00BbEM JJaHHBIX
EvHULBI M3MepeHrs UH(OopMaLuu
PaboTa C pa3MuHbIMU (aiiyiaMu .
OcHOBHbIe paclupeHus (ailioB
H(popMaLMOHHBINM pa3mep (aiiyioB
pa3/IMYHOro TUIa

B pa3/INYHbIE

.OnepupyeT pasIUuHbIMU e[UHHLAMU
.u3MepeHust UH(opMaLH .

Ocy1ecTBsieT NepeBo/, JaHHbIX
eIMHULIbI M3MepeHus
MH(pOpPMaLIH .

OnpegensieT nosHoe UM (aiina .
NuddepeHuypyeT ¢aiibl Mo 00bEMY B
3aBHCUMOCTH OT UX TUIIOB

Pazzen 4. DneKTpoHHbIe TabuLb (7 1)

OJIeKTPOHHBIE TabJHLIbI

TabmuHbIe Mozieu u ux
0CcobeHHOCTH WuTtepdeiic
rabmyHOro Tporjeccopa . fueiku

Anpeca stueek . JlMama3oH [JaHHbBIX
Tunbl JAaHHBIX B sUeiiKax .

PackpbIBaeT CMBICJT M3yuyaeMbIX
MOHATHIN  («37IeKTPOHHasi  Tabsuiay,
J«sTuelika»,

J«azipec siuelKu», «arara3oH JaHHbIX»,

«aJipec Auana3oHa JaHHbIX») .




CocTaBjieHUe

(opmyn
IABTO3ar10/THeHUe sTueeKk

JAHanmsupyer
nHTepdeiic
MpPOrpaMMHOIO CpeZCTBa .

PaboTaeT C pa3/UUHBIMM  BH/IAMH
HMHGbOpMaIUu npu TIOMOIIH|
DJIEKTPOHHBIX TabHI] .

OcyliecTBasieT TIPOCTOe  YHCIEHHOE
MOJIe TUPOBaHKe

7 KJIIACC
0.5 u B Hegesmro0, Bcero 17 u.

TeMbl,

pacKpbIBaroLLHe Cojiep>kaHrie MporpamMmmbl OcCHOBHBIE BBl JleATeTbHOCTH 00yuaroIierocs
TaHHBIN paszen MpPU U3yYEHUU TeMBbI

[POrpaMMbl, U UYKCJIO

YacoB Ha nX|

H3yuyeHue

Pa3nen 1. IHdopmaius u nHGOpMalMoOHHbIe TIPOLecchl (3 )

Nudopmarys TexHuka Oe3omacHocTM HIIoBTOpsieT W COOMIOI@aeT TIpaBWIA TEXHUKU
U WHOOpPMAllMOHHbIEMNpa- BWia  paboThl  Ha0e30macHOCTM UM TpaBWwia  paboThl  Ha
MpPOLIeCChl KoMIibtoTepe. VIHpopmarus 13|KOMHB}0Tepe.
rH(bOpMalMoH- HblePacKpbIBaeT CMbIC/T U3y4YaeMbIX TTOHSTHH.
rpoiieccbl. Buabl  uHdop-IlonyuaeT nH@popMaLyo 0 BUjjax WH(OPMaLUU U

Mauyu. XpaHeHue WH(OpPMa-00 OCHOBHBIX MH(OPMALMIOHHBIX MPOLieccax.
[[UH. Y CTpOiCTBA /1Jist paboThI
c nHpopmaLpeld. Y cTporicTBoM3MepeHust nHpopMaruy B Apyryto (6ut, OauT,

[lepeBOAUT f[aHHble U3 OJHOW  e[WHULIbI

KoMIibioTepa.  KogupoBaHueKumo0auT, MerabaiiT, rurabamr).
rH(bOopMaLvu. Kop.[KogupyeT u fekoaupyeT UHPOPMAIUIO COTIaCHO,
[Tporieccbl KOAMPOBAaHHUSI M3aJJaHHOMY TIPaBUITY.
nekoavpoBaHus.  EpunuipillosiyuaeT cBefieHHsSI O TOM, Kak HWHQopMaius
r3MepeHusi HHopMalu XPaHWUTCS B TIAMSATH KOMITbIOTEpPa

Dailibl U TIanKy daitnoBast cucTema.[PacKpbiBaeT CMBIC/ U3yUaeMbIX TTOHSATHH.
OpaHOYpOB- HeBasi nOmpesesnisieT TUI (haiiia Mo paclIMpeHUIo.

CTPYKTYpEL. [TyThb
K  (Qailny. Omnepauuu
hatinamu

MHOTOypOBHeBasi  (paiisioBbIe[BhINO/MHSIET OCHOBHBIE OrepaLyu C daiinamu.

OrnvcbIBaeT TMOJIHbIN MyTh K dhaiiny
C

Pasfen 2. OcHOBBHI si3bIKa rporpammupoBanus Python(9 u)

3HAKOMCTBO C s13bIKOM(COBpEMEeHHbIe
[MPOrpaMMHPOBaHUs  [IPOrpaM-
Python ANITOPUTM.
MpOrpaMMHpPOBaHUS.
[Tporpam- Ma.

Sculpt. Bugpi
TMHENHBIN,
a3BeTBJ/ISIOUIUNCS

s13bIKM[PacKpbIBaeT CMbIC/T U3yUyaeMbIX TTOHSATHH.
MupoBaHusi[lonydaeT 0ObsACHEHNE, TIOUEMY /IS U3YUeHHs]
SI3pIKNporpaMMupoBaHus BbibpaH Python.

Cpegacxeme.
pa3pabotku IDE. MHtepdetid3Haet untepdetic Sculpt.
anroputMoB:PaboTaet B Sculpt

OmnpefenisieT BUJ aaropurMa Mo ero OJIoK-

Tursl
[lepemeHHbIe

AaHHBIX. HepeMEHHLIe .

YKCII0, CTPOKA

[TpaBunaPackpbiBaeT CMbIC/ U3yUYaeMbIX [TOHATHH.
oOpa3oBaHus UMEH TiepeMeH-Co3/1aéT
HbIX. TUIBI [JaHHBIX: Lie/10€yA0B/IeTBOPSIOLIUME yCIOBUAM.

rnepeMeHHbIe C HNMeHaMH,

VcripaB/sieT OIIMOKY B TIPOTPaMMHOM KO/I€.
OMKCHIBAET NPOTrPaMMHBbIN KOZ.

110J1b30BaTe/ILCKUN
TIPUMEHSIEMOT0




[TuiLeT MporpaMMHbII KOJ,

BBoj 1 BbiBOA, faHHBIXDyHKIMA. Buabl  ¢GyHKIMiLPacKpbiBaeT CMBIC U3yUaeMbIX TTOHSTHM.
Odyukumsa:  print(), input(),[lomyyaer uHpoOpMaLMlO O  CHUHTaKCHUCe
int() dbynkuuii print(), input(), int().

AHaM3UpyeT TPOTPAaMMHBIM  KOZ, UTOOBI
onpeJileIMTb, YTO BBbIBEJET IIporpamMma IpHU
KOHKPETHBIX UCXO/JHBIX JaHHBIX.

VcripaBisieT OIMOKY B IPOTPaMMHOM KO/Ie.
[lonychIBaeT MporpaMMHBIN KO/,

[TuiieT MporpaMMHbIN KO

BeTtBnieHue BeTByeHue B Python|PackpbiBaeT cMbICI U3yUyaeMbIX MOHSATHH.
Oneparop if-else. BnoxxennoellonyuaeT 0OBsICHEHHe, TIOUEMY BJIOKEHHOE
BeTB/ieHMe. MHOXeCTBEHHOEBETBJIEHHE MO)XHO —YIPOCTUTb, HCIOJIb3YS]
BeTBJIEHUE. MHO>KeCTBEHHOE BeTBJIEHHE.

Onepartop if-elif-else

AHanM3UpyeT TPOTPaMMHBIM KO/, UTOOBI
OTpe/le/liTh, UTO BbIBEET TIpOrpaMMa Tipu
KOHKDETHbBIX UCXOZHBIX IaHHbIX.

VcripaBisieT OIMOKY B IPOrPaMMHOM Ko/ie.
JlonucbIBaeT MPOrpaMMHBIN KOZ,.

[TuiLeT MporpaMMHbIN KOJ,

[TpoekT «YaT-60T»

Llenb ripoekTa. 3aauu [POeK-
ra. YaT-60T. [T1aHrpoBaHue

PackpbiBaeT CMbIC/ U3ydaeMbIX OHSITHUM.
OripeziesisieT Lie/ib ¥ 3a/lJauM MPOeKTa.

[lnaHupyer CcBOO paboTy TIpM TOMOILH
TaO/IMLIBL.

[Muier mnporpamMMmHbii  Koj Ha  Python,
ucrionb3ysi  GyHkiuu  print(), input() u

orepaTopbl BEeTBIEHUS.
BbICTyraeT Co CBOUM MPOEKTOM.
OLieHMBAaeT Uy>KOW MPOEKT

Paspen 3. LIvkibl B 513b

1Ke mporpammupoBanus Python(2 u)

Jlornueckue Jlornueckoe BbIpakeHHe.[PacKpbIBaeT CMBIC/T U3ydyaeMbIX TTOHATHH.
BbIDa)KEHUsI ullpocteie v CJI0)KHBIE|{AHA/TU3UPYeT JIOTUYECKYO CTPYKTYPY]
oriepaTopsl JIoruyecKue BbIPa&)KEHMS.BbIDAKEHUM.
PesysbTaT BblunciaeHusi[luier  mporpamMmel Ha ~ Python  Ha|
JIOTMYeCKOI o BbIpa)KeHUs.joIIpe/ie/ieHre YETHOCTA Y HeYETHOCTU UuCerl.
YcioBue. OmnepauyrlicripaBisieT OMMOKK B TIPOrPaMMHOM KO/Ie.
cpaBHeHUs B Python. JlonychIBaeT NpOrpaMMHBIN KO,
Uloruueckue omnepaTropsbl [TuiieT mporpaMMHbIN KO[T
B Python: and, or u not.
Ornepatopsl 11e/I0YMC/IEHHOT O
efeHuss U JlefleHus  Q
ocTaTKOM Ha Python
[MK/IbI [k ¢ npegycioBreM. LuknlIlporpamMmmupyeTt LIMK/IMUeCKHe alrOpUTMBI.

C TapamMeTpoMm

OmnpeziensieT BWJ, aqrOpuTMa IO €ro 0JI0K-
cxeme.

PerraeT 3a/1auu C WCIO/Ib30BaHUEM IMKJIOB B
Blockly.

[ToHrMaeT OT/IMUKMe LUK/IA C yC/JIOBUEM OT|
L[MKJIa C TTapaMeTpPOM

[IpoekT «Makcumym
MUHUMYM»

nCTaTuCTUKa. [TpumepriPacKkpbiBaeT CMBIC/ U3y4aeMbIX ITOHATHH.
CTaTUCTUYECKUX Mozesneit.OnpeesisieT Le/b U 3a/laui NIPOeKTa.
Dopmyia BeIuKCIeHus [ [naHupyeT cBOtO paboTy.

cpeaHero.  PyHKUMH

hinti

[TuiieT mporpamMMHbIM Koj Ha Python g




i1 MMUHHMMAJ/IbHOI'O 3HaUYeHUA

BBIUUC/IEHUS MAKCHUMa/IBHOT'OUCC/I€A0BAHUA TEMIIEPATYPLI BO3yXa

Pa3nen 4. IHpopmMaLMOHHbIE TEXHOIOTUH (3 U)

Pa6oTa B VIHTepHeTe

CpeactBa  KOMMYHHUKALUU.
CoBpeMeHHbIe CpeJCcTBa|
o0Imie-  Hus.

rnayTHhHa (WWW),
Hasnauenue  Opayse-  pa.
Co3zaHre MOYTOBOIO SIIUKA.
O6nauHoe XpaHWIMLLe.

[TpaBu- s1a 6Ge30MacHOCTH B
NHTepHeTe

PackpbiBaeT CMBIC/I M3y4aeMbIX TTOHATHH.
/AHanU3UpyeT M0/Ib30BaTe/TbCKUK UHTepdeld

BcemuypHasiiprMeHsieMOoro MporpaMMHOTO CPe/ICTBa.

Co37aéT 371eKTPOHHYIO TMouTy W paboraer C

00/1au- HBIM XpaHW/IHUILLEM AaHHBIX Google.
limeer TmipeAcTaBieHde 00 oOileHUHd B
HTepHeTe

O6paboTka pa3/uuHbIX]

TekcToBasi UH(GOpMaLust

PaCKPBIBaeT CMBICJ/T U3yUdeMBbIX TTOHSITHH.

BH/I0B MH(OpPMaLI1 B peaslbHOU JKU3HU./AHa/IM3UpPYyeT MO/b30BaTelbCKUN HHTepderi
O6paboTka TeKCTOBOUIPYMEHSeMOro POrpaMMHOI0 CpefiCTBa.
rH(bOpMaLUH.
dopmarupoBaHue TeKcTa.[Co3/1aéT TeKCTOBbIE JOKYMEHTBI.

O6paboTka rpaduueckoiiid®opMaTrpyeT TeKCTOBbIE JOKYMEHTHI.
MH(bOpMaLUH. BuapiCo3/a€T BEKTOPHBIM PUCYHOK B TeKCTOBOM|

rpaduueckoii MHQpOpPMaLMK.
[IpyMeHeHHe KOMITbFOTePHOU

rporieccope.
Co3/1aéT npe3eHTaL|H 110 3a/laHHOM TeMe

rpaduKm. Pabora C
TaO/JIMYHBIM ~ TIPOL[ECCOPOM.
Co3fianme npeseHTanum
[TpoekT «IIpe3eHTarusCBoiicTBa U nipaBwiadllonyuaer wHbOpMaIio 00 0COOEHHOCTSIX|
Elevator Pitch» XOpoLLeKn rpe3eHTalUu.ipe3eHTaluu Trma «ElevatorPitch».
OcobenHoctu  mpe3eHTaluHCo3aéTr rpeseHTaruio tuma «ElevatorPitch»

rurna «ElevatorPitch»

10 3a[JaHHOU TeMe.
BhICTyraeT CO CBOMM MPOEKTOM.
OnieHUBaeT Yy>KOU MPOEKT




8 KIIACC
1 u B Hefesro0, Bcero 34 u.

UdCOB Hd MX U3yUYeHHE

TeMbl, pacKpbIBaroL1e
NTAHHBIN paszenCozepykaHye IIpOrpaMMel
[porpaMMbl, M YMCJIO

OCHOBHBIE BU/IbI JeITeIbHOCTA 00yYaroIerocs
MpU U3yUeHUU TeMbl

Pa3nen 1. IHpopmairoHHbIe TexHoaoruu (9 u)

HdopMalioHHbIe
TeXHOIOTUU

uHTepdetic. Pabora
C TIOMCKOBBIMU CUCTEMAMH

VicTopus Pa3BUTHsIPaCKpPbIBAeT CMBIC/I U3yUaeMbIX TTOHSTHH.
MH(POPMAaLIMOHHBIX Onpepensier MporpamMMHbIe Cpe/CTBa,
TeXHOJIOTHH U TIepCOHATbHOTOHE00X0iUMbIe JUIst OCYIL[eCTBJIEHUS
KOMIIbIOTEpa. BHALIL/IHQ)opMauHOHHLIX MPOLIECCOB TIPH  pellieHUH
HH(OPMaI[MOHHBIX 3a/1au.

MPOLIeCCOB. Onepupyer KOMITBIOTEPHBIMU
YcTporicTBa Jijist paboThI WH(POPMALIMOHHBEIMA OOBEKTaMM B HArJIsi[HO-
C vHopMaLeii.rpapuueckom uHTepdeiice

ApXUTeKTypa HetimaHa.

[TporpammHOe obecrieueHwe.

Bubl MPOrpaMMHOTQ

oOecrieueHusl.

[Tosib30BaTeNbLCKUN

O6paboTKa pa3IMYHOM

[ToBTOpEHME: BU/IBI

PaCKprBaET CMBICJT U3yUdeMBbIX TTIOHSITHM.




vH(OopMaln vH(dOopMaluy, [IpyMeHsieT HOBBIE byHKLIMM Google
(hopmatrpoBaHue, NokymentoB u Google TIlpe3eHtauuii Ha
peakTUpOBaHUe TeKCTa,IpaKTHUKe
pabora
B oOauHoM cepBurce Google.
li3yueHre HOBBIX (DYyHKLMM
Google [1oKyMeHTOB  [Jisl
(hopmaTtrpoBaHus TeKCTa.
Bub Tpe3eHTaLui.
CoBMeCTHBIM  [IOCTyNl K|
npe3eHTauyu B Google

Pasgen 2. I'padpuueckuii mogyss Turtle B si3sbike nporpammupoBanusi Python (8 u)

3HakoMcTBO ¢ MopyemIloakmouenre moayns Turtle [PackpbiBaeT CMbIC U3yUaeMbIX OHSATHH.

Turtle B Python O6bektT. Metog. OcHOBHBIEOOBSCHSIET, UTO TaKOe UCIIOTHUTE/T.
KOMaH/bl ynpaBieHUusiONKUCbIBaeT yepernamiky KakK ripyuMep
yepernamkou. 3aJII/IBK§|I/ICHOJ1HI/ITeJIH.
3aMKHYTBIX YcTaHaB/ivMBaeT CBSI3b  MeXZAY  [IBIDKEHUEM|
MHOT'OYTOJIbHUKOB. yeperamky ¥ eJWHULIAMUA U3MepeHust (ITUKCesy,
PricoBaHue OKDPY>KHOCTH.[[PafyChl).
V13MeHeHne BHeltHoCcTHOMnpezensieT KOOpJVHAThI Kak azpec
yepernamiku Tpu HOMOH_IEL)EICHOJIO)KEHI/ISI TOUKU B MPOCTPAHCTBe.
KoMaH/Zibl Shape. OrnpefiesisieT Ha 3KpaHe Hayalo [BWKEHUS
YTipaB/ieHHWe ~ HeCKOJIbKUMUUeperaliku (Hauaao OTCUYETa).
yepernamkamu PerlaeT 3aZlaud  Ha PpUCOBaHUE Pa3/IMUHBIX|




reoMeTpUuecKux (Uryp uepernaiikou.
HacTparBaeT 1iBeT UCIIO/IHUTEIS, TOML[UHY Tepa,
BBITTO/THSIET 3a/IUBKY LIBETOM.

[Mumer mnporpamMMmHbIE Koj Ha Python ¢
VICTI0/Ib30BaHUEM HEeCKOJIbKUX 00BeKTOB-
uepernaniexk
Pazgen 3. DyHKIMK U cOObITHS Ha MpuMepe MoayJist Turtle B si3bike porpamMmupoBanust Python (12 )
@dyHKuMU ¥ cobbiTust BIIoBTOpeHMe: QYHKIWS, BUABIPAaCKPBIBAET CMbBIC/ U3y4aeMbIX TIOHSITHH.
Python byHKLMI. Co31aéT cBor GyHKIMM.
@dynkuun  moayns  Turtle[[Iumer mnporpammubii  koj, Ha Python ¢
CaMocCTosITelTbHOE CO3/IaHre [MCI0/Ib30BaHUeM (DYHKI[UH M COOBITHIA.
¢byskimy.  'nobanbHble  ulllosmyyaeT uHGOpPMAMIO O Pas3IMUUsIX MeXAY|
JI0Ka/IbHble niepeMeHHbIe.00/1aCTbI0  BUAUMOCTH (DYHKIMU M 00J1acThIO
OOBeKT BUIMMOCTHU TIPOTPaMMBI.

«3KpaH». CobbiTie. Pabora c
COOBITHUSIMU. dpakrasbl.
Pexkypcusi. Kpusas Koxa

Peiniaet 3alda4d C HCIIOJIb30BdHHEM r7100a/IbHBIX
rMnepeMeHHbIX

Pazgen 4. DneMeHTHI anreOpsl 10rUkH (5 U)

OeMeHTbI anrebpsl

VIOTHUKH

BbIDA>KEHUS.

O/MeKTPOHHOe  YCTPOWCTBO.PacKpbIBaeT CMbIC/ M3yUaeMbIX TTOHSTHIA.
Jlornyeckoe BbICKa3blBaHUe.AHa/IW3UpYyeT JIOTUYECKYIO CTPYKTYPY|
Jlornueckue  omepaliid — MBbICKAa3bIBaHHUM.

BbIp&)KEHUSI. TabmuaCocraBiaser  Tabiully  WCTUHHOCTH /IS

VICTUHHOCTH /151 JIOTUYeCKOT OIOTUYeCKOr0 BbIpaXkeHHs.
JlornueckreCTPOUT JIOTUYECKHE CXEMBbI




S/1eMeHTBI.
[TocTpoeHue JIOTUYECKUX
cxeM. AJITOPUTM TIOCTPOEHHUS]

IIOrMUeCcKOU CXeMbI

9 KJTACC

0.5 u B Heflent0, Bcero 17 u.

TeMbl, pacKpbIBaIOLI[HE]
TaHHBIN paszen
MpOrpaMMbl, U YHCJIO|

UdCOB Had MX M3yUyeHHe

Copep>xaHue TporpaMMal

OCHOBHBIE BU/IbI JlesATe/TbHOCTH]
oOyuarolerocsi mpy W3y4eHUr TeMbl

Pa3zen 1. CoBpeMeHHbIe L{M()POBbIe TEXHOJIOTHH (3 1)

PaboTa ¢ mporpaMMamu

paboTbl Cc mokymeHTamH. Cucrema
9/IEKTPOHHOT'O /I0KyMeHT00bopoTa.

[ToBTOpeHWe:  MH(pOPMaLMOHHbIEPAaCKpbIBaeT CMbIC/ U3yUaeMbIX TOHATHH.
TeXHOJIOTHHU. [Tonyuaer wuHGOpMaMI0 O TPUYMHAX
JToKyMeHTOO00pOT.  DJIeKTPOHHBIMMCITO/B30BaHUS 3J1eKTPOHHOT 0|
JTOKyMeHTO00O0pOT. MexaHU3MBIJOKyMeHT0000poTa BMeCTO OyMaXkHOTO.

dopmaTupyeT U pefakTHUPyeT TeKCTOBYIO
vHbopMalrio B 06auHoM cepBuce Google|

[TocTonHCTBa U HeloCTaTKU/IOKyMeHTbI
OymaxHOTrO " 3JIEKTPOHHOIO|
TOKyMeHTO000pOTa. IIpoBepka
[O/IJIMHHOCTH. O/1eKTPOHHas]




LrdpoBas MOANUCH

KomrbroTepHas
rpaduka

KommnbroTepHast rpaduka. Crioco0bl
XpaHeHUsI rpaduuecKol
vHbOpMallid Ha  KOMIIbIOTEpe.
OTnuuust pacTpoBoM TpadUKU OT|
BeKTOpDHOU.  [lpeumyiiectBa U
HeJJOCTaTKW pacTpPOBOM U  BeK-
TopHOUi  rpaduku. TpéxmepHas
rpaduka. [TporpammbI JLs]
CO3/laHKsI KOMITbIOTePHOM rpaduKu.
UX/

Ul-pu3zaiin. TpéxmepHasi cucreMa
koopauHat. MHtepdetic Tinkercad

PackpbiBaeT CMbIC/T U3ydyaeMbIX OHSITUM.
AHanusupyer T10/1b30BaTebCKUH
vHTep(deiic MpUMeHsieMOoro MpOorpaMMHOTO
CcpezCTBa.

Co3/1aéT TpEXMEPHOe N300pa’keHre

Pa3nen 2. CTpyKTypbl! fJaHHBIX (5 1)

ba3a gaHHbIX

basbl JaHHBIX. Cucremsl
yIIpaB/IeHUs Oazamu JlaHHBIX
(CYBL). 3arpocsl.
CTpyKTypUpOBaHHbIE U

HECTPYKTYpPUPOBaHHbIE  JlaHHBIE.
PaboTa C OO/BIIUMH [JAaHHBIMH.
[TpuUrHbI CTPYKTYPUPOBaHUS]
AHHBIX. PensiyoHHas 6a3zal
MaHHbIX. Bugel 0a3 [gaHHBIX TI0

PacKpbIBaeT CMbIC/ M3ydaeMbIX TOHATHH.
VimeeT mipe/icTaB/ieHre 0 6a3ax JaHHbIX

crioco0y  OpraHu3al[ii  JJaHHBIX.




Bugsl 6a3 JaHHBIX TI0 CIIOCOOY
XpaHeHusI

Crircok B si3bike Python

dyukimu str() u int(). MeTtoabl A5
pabotel co crpokamu. Co3aaHue
cnucka B Python. [lelictBusi Haj,
pleMeHTaMu  Criicka.  PyHKIMH
append(), remove(). ObbeauHeHME
CTHCKOB.

[{MKIMUeCKuii TPOCMOTp CITMCKa.

CoprtrpoBka  cnuckoB. Cymma
pJieMeHTOB  cricka. O6paboTka
CIMCKOB.

CpaBHeHMe CITUCKOB U CjIoBapei

PacKpbIBaeT CMbIC/T U3y4aeMbIX TIOHSITHI.
Co3paét crivcky Ha Python.

VicripaBnsier OMIMOKKM B NPOrPaMMHOM|
Kozle.

JlonuceIBaeT MPOrpaMMHBIN KOJ.

[TuiieT nporpaMMHBbII KOJ,

Pasgen 3. CrMCKU 1 CJIOBapH B si3biKe porpaMMupoBanus Python(3 u)

CiioBapb
Python

B A3bIKE

CioBaps. Co3jaHue c10Baps

B Python. /[lobaBneHve HOBOH
3arucy B C/10Bapb. BeIBO 3HaueHus
0 K/Iouy. 3aMeHa
c0BapsA. YJjaneHue 3j1eMeHTa U3
C/10Bapsi.

Pabota C s71eMeHTaMH C/IOBapsl.
MeToapl  paboOTBl CO  CIIMCKaMH
(Ien(), clear(), keys(), values(),

PackpbIBaeT CMBIC/ M3y4aeMbIX TOHATUHN.
CospaéTt cnoBapu Ha Python.
VicripaBnsier OMMOKKM B NPOTPaMMHOM|

3JIEMEHTaKo/Je.

JlonuvceiBaeT MPOrpaMMHBII KO/,
[TuiieT nporpaMMHbIi KOJ,

items())




Pa3nen 4. PazpaboTka Be6-caiiToB (4 u)

Co3pnaHue CauToB

CTpykTypa U pa3paboTKa CalTOB.
3HAaKOMCTBO CO CITeI[Ha/IMCTaMH 10
pa3paboTke caiToB. KOHCTPYKTOPBI
catitoB.  Co3zmaHue  caiitTa B
KoHCTpyKTOpe  Google.  fI3bIK
HTML. OcHoBBI Be0-/13akiHa

PacKpbIBaeT CMBIC/T U3yUaeMbIX TTOHSATHH.
VIMeeT mpe/icTaB/ieHHe O CO3IAHUN CAaHTOB.

BoimonHsier  odopmieHue  calita  C
MOMOIIIbIO0 TOTOBOTO KOHCTPYKTOPA.
Co31aéT  OAHOCTPAaHWYHBIA  CaWT  C

omo1ero si3bika HTML

Paznen 5. IHdopMalnoHHas 6e30macHOCTS (2 u)

MHdopmaloHHast
6e30macHOCTh

HbopMalioHHasi  06e30I1acHOCTb.
[IpyBaTHOCTH U 3alIUTa
TepCOHAbHBIX JaHHbIX. OCHOBHBIE
UMbl yrpo3 B MHTepHeTe. TIpaBua
TOBe/IeHUSI

B MurepHete.  KubGepOysuHr.
3alMra  MPUBATHBIX  JIJaHHBIX.
duHaHCoOBast WH(OPMaLIMOHHaS]
0e30macHOCTE.

Bubl (hrHaHCOBOTQ
MolieHHHYecTBa. llIudpoanue u

PacKpbIBaeT CMBIC/T MU3yUaeMbIX TTOHSATHH.
Vmeet TMpe/iCTaB/ieHNe 00
HGMOPMAI[MOHHOM 6e3011acHOCTH

KpUnTorpadus




TEMATHUYECKOE IVNIAHUPOBAHUE

6 KJIACC
Ne i/ HaumeHoBaHue KoinuecTBO yacoB JJ/IeKTPOHHBbIe
Ppa3fiesioB ¥ TeM Bcero | KonrposbHblie | IIpakTHueckue (udposBbie)
NMPOrpaMMBblI padoThI padoThI o0Opa3oBarTe/bHbIE
pecypchbl
Pa3pen 1. iH¢gopmanoHHbIe MOJE/IH.
1.1 MogenvpoBanue Kak | 3
MeTOZ, TO3HAHUSI
Wtoro nio pasgeny 3
Pasgen 2. Co3panue urp B MBlock5
2.1 A3bIK 5 [MKP-1
NIPOrpaMMHPOBaHUs
WToro nio pazgeny 5
Pa3zgen 3. UadopmanmoHHbIe MPOLIeCChI.
3.1 Nudbopmariys 1
3.2 JBOWYHBIN KOJ 1
Wtoro mno paszeny 2
Pazpen 4. J/IeKTpPOHHBIE TAOTHIIBI
4.1 | OneKTpOHHbBIE TabJHUIBI 7 IMA -1
Wtoro no pa3peny 7
OOmjee  KoaMUeCTBO  4acoB 1o | 17 2
rporpamme




7 KITIACC

Ne i/ HaumeHoBaHue KoinuecTBO yacoB JJ/IeKTPOHHBbIe
Ppa3fiesioB ¥ TeM Bcero | KonrposbHblie | IIpakTHueckue (udposBbie)
NMPOrpaMMBblI padoThI padoThI o0Opa3oBarTe/bHbIE
pecypchbl
Pa3pen 1. iH¢gopmanoHHbIe MOJE/IH.
1.1 MogenvpoBanue Kak | 3
MeTOZ, TO3HAHUSI
Wtoro nio pasgeny 3
Pasgen 2. Co3panue urp B MBlock5
2.1 A3bIK 5 [MKP-1
NIPOrpaMMHPOBaHUs
WToro nio pazgeny 5
Pa3zgen 3. UadopmanmoHHbIe MPOLIeCChI.
3.1 Nudbopmariys 1
3.2 JBOWYHBIN KOJ 1
Wtoro mno paszeny 2
Pazpen 4. J/IeKTpPOHHBIE TAOTHIIBI
4.1 | OneKTpOHHbBIE TabJHUIBI 7 IMA -1
Wtoro no pa3peny 7
OOmjee  KoaMUeCTBO  4acoB 1o | 17 2
rporpamme




6 K/IIACC

Ne | Tema ypoka KonmyecTBo yacos ONeKTpOHHbIe
Bcero KontposbHble | TTpakTueckue | LUAGPOBbIE
paboThI paboThI obpa3oBaTe/ibHbIe
pecypchl
1 MopenupoBaHue Kak | 1
MeTO/, I03HaHUsI MUpa
2 MopenupoBaHue Kak | 1
MeTO/, MTO3HaHUsI MUpa
3 | MogenupoBaHue Kak | 1
MeTOZ, MO3HaHUsI MUpa
4 | KommnbrorepHas urpa. | 1
Komangpr JUTST
repeMelleHus1 CrpalTa C
MOMOILIBK) KOMaH/L.
5 | Co3zaHue ypoBHeii B urpe. | 1
Wrpa-nyiatdhopmep
6 | [IporpammupoBaHue 1
rpaBUTal[UM, TMPbDKKA U
repeMeleH|sl BIpPaBO U
BJIEBO.
7 Co3pnaHue KOCTIOMOB | 1




CripaiiTa. Co3paHue
CrOKeTa WTDBI.
TecTrpoBaHue UTPbI

8 | ITonyrogoBasi KOHTPOJIbHAS
pabota

9 | Pabota Haj OIIOMOKaMHU.
Wudopmariius u
vH(MOopMalOHHbIe
TIPOLIeCChI

10 | ABonuHbid KoA. EauHULBI
r3MepeHust tHhOpMaIu1

11 | TabmuuHble MOJAENM U UX
0Cc0OEHHOCTH

12 | Unatepdetic  TabsuuyHOTO
TripoLjeccopa.

13 | fueliku. Azipeca siueek.

14 | Iuana3oH pgaHHbIX. TUIbI
JIAHHBIX B sTYEMKAX.

15 | [IpomexxyTouHas
aTTecTalusi

16 | Pabora Ha/ olIMOKaMHU.

17 | CocrtaBnieHue ¢bopmy..

ABTO3ar10/IHeHNe sTueeK




7 KITACC

Ne | Tema ypoka KosmyecTBo yacos OJIeKTPOHHbIE
Bcero KontposbHble | ITpakTuueckue | LU(POBbIE
paboThI paboThI obpa3oBaTe/ibHbIe
pecypchl
1 | Nudopmauus n|l
vH(OpMal[OHHbIe
TIPOLIeCChI
2 | dailsibl ¥ NaNKu 1
3 daiisibl M NaMKU 1
4 3HAaKOMCTBO C $3bIKOM | 1
MporpaMMHpPOBaHUs
Python
5 Tumbl JaHHBbIX. | 1
[TepemeHHbIe
6 Beog ¥ BbIBOA HOaHHBIX | 1
BeTtssieHue
7 | Ilonyroposas 1 1
KOHTpOJIbHast paboTa
8 | Pabora Haj ommbOKamu. | 1
ITpoekT «YaT-60T»
9 | IIpoekT «YaT-60T» 1




10

Jloruueckue BbIpaKeHUSs
Y OIlepaTopkl

11 | ksl

12 | [ukssl

13 | [IpoekT «Makcumym wu
MUHUMYM»

14 | ObpaboTKa  pa3MUHBIX
BH/I0B MH(OpPMAaLUH

15 | I[IpomexxyTouHas
aTTecrauus

16 | Pabota Haja oOIIMOKaMM.
Pabora B ViHTepHeTe

17 | Ilpoekt  «IIpe3eHTarus

Elevator Pitch»




8 KIIACC

Ne

Tema ypoka

KonuuecTBO UyacoB

Bcero

KoHTposbHbIe
paboThI

[IpakTHueckue
paboThI

OJIEKTPOHHbIE

11¢poBbIe
obpa3oBaTe/ibHbIE

pecypchbl

Uctopus pa3BUTHUS
HH(hOPMAaI[MOHHBIX
TEeXHOJIOTUM u
repCOHAILHOTO
KOMITbIOTEpA.

Buapl vHbOpMaIMoHHBIX
TIPOL[eCCOB. Y CTPOMCTBA
JUIst paboThI C
vuHbopMarei.
Apxurekrypa HelimaHa.

IIporpammHoe
obecrieueHue. Buer
TIPOrPaMMHOTO
obecrieueHusl.

BxogHass ~ KOHTpoOJibHast
pabora.

Pabora Haj ommbKamu.




ITosib30BaTeILCKUM
uHTepdeiic. Pabora c
TIOMCKOBBIMU CUCTeMaMU

6 | [loBTOpeHue: BU/IbI
vHdopMaluy,
¢dbopmatrpoBaHue,
pellakTHpOBaHWe TeKCTa,
pabora B  00JylauHOM
cepBuce Google

7 | 3yueHue
HOBBIX GyHKIM Google
JJOoKyMeHTOB Jin b
dbopMaTHUpOBaHUsl TEKCTa.

8 | U3yuenue HOBBIX
byHKIMI Google
JJOKyMeHTOB il e
dhopMaTHUPOBaHUS TEKCTa

9 | Bugel rpe3eHTaLui.
CoBMeCTHBIM JOCTYIT K
nipe3eHTauuu B Google

10 | IlopkmroueHne  MomyJis
Turtle

11 | O6wekT MeTtoj,

12 | OCHOBHbIE KOMaH/Ibl




yIipaBJIeHUs Yeperairkon

13 | ITonyromoBas
KOHTpOJIbHast paboTa

14 | Pabota Haja OIIMOKAMH.
3anuBKa 3aMKHYTbIX
MHOT'OYTOJTbHUKOB.

15 | PucoBaHue OKpy>KHOCTH.

16 | I3MeHeHre BHELLIHOCTU
yepenamky Npyd MOMOLIU
KOMaH/ibl Shape.

17 | Ynpasnenue
HEeCKOJIbKUMU
yepenamikKamu

18 | [ToBTOpPeHUWe:  (PyHKIMS,
BU/IbI DYHKIIAN

19 | ®dynkuuu mopays Turtle

20 | dynxkuuu moays Turtle

21 | CamocTosiTesibHOE
co3ziaHve (QyHKIMH.

22 | CamocTosiTe/IbHOe
co3ziaHve QyHKLMH.

23 | I'nobanbHbIe u
JIOKaJIbHbIe IlepeMeHHbIe.

24 | O6BeKT "aKpan"




25 | Cobpitne.  Pabora c |1
COOBITHSIMU.

26 | CobpiTne. Pabora c |1
COOBITHSIMU.

27 | @pakrasisl. 1

28 | Pexypcus. 1

29 | Kpunas Koxa 1

30 | [IpomexkyTOUHast 1
aTTecTalus

31 | Pabora wHaj ommbOKamu | 1
OJIEKTPOHHOE
ycTpoicTBo. Jloruueckoe
BbICKa3bIBaHUe.

32 | Jlornueckue onepauyu # | 1
BBIDA)KEHUSI. Tabnura
VCTUHHOCTH ISt
JIOTUYECKOT'O BhIPAyKeHUsI

33 | Jlornueckue 31eMeHTHI | 1
[TocTpoeHre nOrUUecKuUx
CXEeM.

34 | AnroputM  1iocTpoeHus | 1

JIOTUYeCKOU CXeMBbI




9 KJIACC

Ne

Tema ypoka

KonmuectBo yacoB

Bcero KoHTposnbHbie
paboThI

ITpakTrueckue
paboThI

OJIeKTPOHHbIE

udpoBbie
obpa3oBaTe/ibHbIe

pecypchbl

Pabora c mporpamMmmamMu

KowmmroTepHas
rpaduka

KowmrmsroTepHas
rpaduka

ba3a fjaHHBIX

basa maHHBIX

Crucok B si3bike Python

[Tonyrogosas
KOHTpOJIbHas pabora.

===

Pabora Hag, ommbKamH.
Crucok B si3bIke Python

CrnoBapp B sA3bIKe
Python

10

CrnoBapp B A3bIKe
Python

11

CnoBapp B sA3bIKe
Python

12

Cosnanue
CalToB

13

Co3paHre CauToB

14

Co3panue CalToB
WudopmanionHas
0€e30MacHOCTb.
[TpuBaTHOCTH U 3alUTa
MepPCOHaIbHbIX JaHHBIX

15

OCHOBHbIE THUIIBI YIPO3
B UutepHere. IIpaBuia
MOBe/IeHNSIB
NurepHere.
KubepOynmuHr.
3amumra TPUBATHBIX
J\l@HHBIX.

16

®uHaHCOBast
MH(pOpMaLMOHHas
Oe3omacHOCTb.  Bupsr
(hrHaHCOBOTO
MOIlIEHHUYeCTBa.
[[IudpoBanue u
KpunTorpadus

17

ITpomexxyTouHas
aTTecTaLusi.




V3mMeHeHUs1 B TeMaTUYeCKOM II0YPOYHOM I1JIaHUPOBAHUMU:

Or kmacc - B CBSI3U C rpaUKOM TIpOBeJileHUs] TIPOMEXYTOUHOM arTecTaliuu ypok 17 ®duHaHcoBas
vHopMaLMoHHasi 6e30MacHOCTD TiepeHecsia Ha YpokK 16.

9K K/acc - B CBSI3U C rpavkoM IpoOBeJieHHs1 IPOMEeXXYTOYHOM aTTecTaliud ypoku 15, 16 cMecTuiuch Ha
ypOKH 16, 17 COOTBETCTBEHHO.



