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1. HopmaTuBHO-npaBoBasi 6a3a BHEYPOUYHOIi 1eATEJIbHOCTH

o @ecnepanpabiii 3akoH Ne 273-®3 ot 29.12.2012 «O6 o6pazoBanuun B Poccuiickoit
denepanuny;

e [lpuka3 MunucrepctBa obpasoBanusi u Hayku P® or 17 mas 2012 r. Ne 413 "O6
YTBEP)KACHUU (heepaTIbHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa CPEIHETO
obmero obpazoBanus';

e [lpukaz Munobpuayku Poccum ot 31.12.2015 N 1577 "O BHeceHMH HW3MEHEHUH B
(benepanbHBIA  TOCYAApCTBEHHBI  00pa3oBaTENbHBIA  CTAHIAPT OCHOBHOTO  OOIIEro
0o0pa3oBaHus, YTBEPKIACHHBIA PUKa3oM MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoi
®denepamuu ot 17 gexabps 2010 r. N 1897";

e [locraHoBneHue ' 1TaBHOrO rocyIapCTBEHHOIO CaHUTapHOro Bpaya Poccuiickoit denepanuu
ot 28 centsiops 2020 r. Ne 28 r. Mocksa "O6 yrBepxknennn CanlluH CII 2.4. 3648-20

e "CaHUTapHO-’NIUAECMUOJIOTHYECKHE TPEOOBaHUS K YCJIOBUSM M OpraHu3alud OoOydeHHs B
0011e00pa3zoBaTeIbHBIX YUPESKICHUAX ",

e MeronuyecKUMH MaTepualaMd 10 OpPTaHM3alUKd  BHEYPOUHOW  JEATEILHOCTH B
00pa3oBaTeIbHBIX YUPEKACHUSAX, pPEATH3YIOIUX 00IIeo0pa3oBaTeiIbHbIE IMPOrPAMMBI
HayaJgpHOro o0mero oOpa3oBaHus (MpHIOKeHHWE K TuChbMy JlemapramenTta oO1iero
obpasoBanus Munoopuayku Poccuu ot 12 mast 2011 Ne 03-296);

e [luceMo MunucrepcrBa obpazoBanus u Hayku P® ot 18.08.2017 roma Ne 09-1672 «O
HANpaBJICHUH METOJAMYECKUX PEKOMEHIAIMI MO0 YTOYHEHUIO TOHSATHS M COICpKAHUS
BHEYPOYHOH JEATEIHHOCTH B pPaMKax pealn3alliil OCHOBHBIX O0Ie00pa30BaTeIbHBIX
MpOrpamMM, B TOM YHKCIIE IPOEKTHOM JeSTENEHOCTHION;

2. IosicHUTEILHAA 3ANMCKA

@opMUPOBAaHNE HHYKEHEPHBIX KOMIIETEHLIMH SIBJIAETCA CIIOXKHOW 3a/ayeil COBPEMEHHOTO
o0pa3oBaHus: KBAUTM(UITMPOBAHHBIA COTPYTHUK JOJHKCH 00J1a1aTh HE TOIBKO MPOeCCHOHATEHBIMH
KOMIETECHIIMAMH, HO U OOIIEKYIbTYPHBIMH, (DOPMHUPOBATH KOTOPHIE HEOOXOIMMO, HAUMHAS CO
HIKOJIBHOTO BO3pacTa.

Kypc BHeypouHoii aearenpHocTH «UHXEHEpHOE JMAENo» HampaBleH Ha (QOpPMHpPOBAHHE
HAYaJbHBIX WH)KCHEPHBIX KOMIIETCHIIMM, TAKAX KaK: TOTOBHOCTh K MOCTAaHOBKE, MCCIECIOBAHUIO U
aHaM3y KOMIUIEKCHBIX TpoOieM; CHocOOHOCTh OICHMBaThb M OTOMpaTh HEOOXOIUMYIO
nH(OpMaIHIO; CTOCOOHOCTH MPUMEHSATH HEOOXOIMMBIE TEOPETUUECKUE U MPAKTHUECKUE METOIbI JIJIsI
aHalu3a: HaXOAWUTh CIOCOOBI pEIIeHHS HEeCTaHIAPTHBIX 3a7ad; KOMMYHHKAaTHUBHBIC HAaBBIKH;
OTBETCTBEHHOCTh 3a MH)KCHEPHBIC PEIICHUS.

3. O0mas xapaKTepuCTHKA Kypca BHEYPOYHOI 1esITeJIbHOCTH
Kypc BHeypouHo#l aesrenbHOcTH «VH)XXEeHEpHOE Jefo» paccuuTaH Ha oOywaromuxcs 5-9

KJIACCOB ¥ COCTOUT U3 MOJTyJIel, KOTOPBIE SBJISIOTCS HE3aBUCUMBIMM JPYT OT JIpyra, HO B TOXKE BpeMsl
CO0JIF0IAETCs TPEEeMCTBEHHOCTb!

Knacc HasBanue monyis KomnuectBo
4acoB
S kmacc | BBeneHne B HHXKEHEPHOE J1ETI0 34 a.x.
KoHcTpyrpoBaHue ¥ MOJETUPOBAHNE 34 a.x.
6 kmacc | BBenenue B mporpaMMHpOBaHUe 34 a.x.
PoboroTexHnka 34 ax.
7 xnacc | TPU3 34 a.x.
3D-mopenupoBaHue 34 ax.




8 ximacc | [IporpammupoBanue B Python 68 a.x.
9 ximacc | IIporpammupoBanue B Python 34 a.x.
WmxenepHas rpaduka 34a.x.




4. OnucaHue MecTa Kypca BHEYPOYHOIl 1esITeJIbHOCTH

JlanHBI KypCc BHEYpPOUHOM [EATENbHOCTH peallu3yeTcss B paMKkax o0pa3oBaTeiabHOM
nporpammbel OOO 4epes T1aH BHEYpoUHOU AesTenbHocTH. Hacrosmmii kypc coctariser 408 yacos
(2 yaca B Henmeno) s 5-9 kacca.

5. ®opMbl, METOABI KOHTPOJIS AeATeIbHOCTH
DopMBI IPOBEICHUS 3aHATHIA:
- O3HAaKOMMUTEJIbHBIC TEOPETUYECKUE 3aHATHUS,

- MPaKTUYECKHUE 3aHATUS;

- NPOEKTHas JeSITeIbHOCTH;

- OopraHu3anus AeATelIbHOCTH B LU(POBOI 00pa30BaTENIbHOI cpene ¢
UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00PAa30BaTEIbHBIX TEXHOIOTHA.

DOpMBI KOHTPOJIA:
- TECTBHI Pa3JIMYHBIX BUJIOB;

- pelIeHHE JOTMYeCKUX 3a/a4, MaTeMaTHUECKUX 3a/1a4, HHKECHEPHBIX 3a/1a4, 33/1a4 B
cpele IporpaMMUpPOBAHHS;
- TpaKTU4ecKue paboThI.

MOHUTOPHHT ¥ yYeT IUIAHUPYEMBIX PEe3yJIbTAaTOB Kypca:
- mopTdonmo odyJaromerocs

- IIPOEKT
6. TemaTHueckoe IVIAHMPOBAHHUE 5 KJacc
Moayab Nel «BBenenue B HHKeHepHOe 1es10» (344.)

No | Tema Teopus Kon-Bo

4acoB

1 | IlepBble maru B reOMETpUHU. | 3HAKOMCTBO C HEISMH 3aHSATHH IO TporpamMme | 2
[Tpocreiimme «MaTeMaTH4ecKoe KOHCTpyupoBaHuey». CBs3b co
reOMEeTpUYECKUEe  (UTYpHI | MIKOJbHBIMU IPEIMETAMH.

(Touka,  mpsMas,  JIyd,
OTPE30K)

2 | Cucremsl cuucnenus | ApupmMeTnka HaTypaJbHBIX YHCET U OCHOBHBIX | 2
HapoJ0B MUpa BeanurH. CBS3b YMCIIAa U BEJIMYUHBI U3MEPEHUSI.

3 | MHOrOyrosbHUK. [Touck TpeyroabHOH U 4EeTBIPEXYTOIbHON (HOPMBI | 2
TpeyronbHUK, B peaMeTax MOBCEIHEBHOMN JKA3HU.
YEThIPEX YT OJIbHHUK. Brrluncnenne nepuMerpa  MHOTOYTOJIBHHMKOB.
[TpsimoyronbHuk, kBaaparT. | Knaccudukanms TpeyroJbHUKOB B 3aBUCUMOCTH
Knaccuduxarms OT BEJIMYUHBI YTJIOB U JUIMHBI CTOPOH.
TPEYTOJIbHUKOB

4 | Emuaunel - u3Mmepenuss B | M3mepenwe  jummHBl  (Maccel)  Ha  Pycwm, | 2
[pesneit Pycn MHCTPYMEHTBI  JUId  W3MEpPEHHs,  CJIOBaphb

YCTapeBIINX MEP JJIMHBL.

5 | U3mepenue wiomann. | [Torstne  «automanp  urypsr».  CrocoOsl | 2

EnvHunel U3MEPEHM | CpaBHEHUs Iulomaneil. EauHunel wn3mepeHus
TIJIOIIAIN.




IJIOILA IH. Brruncnenue
JUITMHBI 1 TI0HIaI1
6 | OKpy>KHOCTb U KpyT 3HAKOMCTBO C TOHATUSIMHU: «OKPYXHOCTBY», | 2
«xpyr». Llentp okpyxnoctu. Paguyc. Juamertp.
Paborta ¢ uupkynem. BeruepunBanue ¢uryp u
Y30pPOB C MMOMOIIBIO ITUPKYIISL.

7 | Baxnoe cBOICTBO | Bnicanusie u ieHTpanbHble yribl. [loctpoenne n | 2
OKPY>KHOCTH H3MEpEHHE.

8 | IIpsamas. [TapamiensHocTh 1 | [lapannensHbie npsiMbie B ipupoze. [loctpoenue | 2
HEePIEHIUKYISIPHOCTD MapajuIeTbHBIX MPSIMBIX MPU IOMOIIM YTOJLHUKA
MPSIMBIX u guHerku. [loHsATus «IepHeHIuKylIspHbIe

TIPSIMBICY, «IIEPICHIUKYIISPY.

9 | IMapamrenorpamm. Pomo0 CaoiicTBa mapauienorpamMma u pomba. 3oiotoe | 2
CEUCHHUE.

10 | 3agauu co cnuukamu 3aHuUMaTeNbHble  33Ja4d  CO CHUYKaMH WJH | 2
CYETHBIMU MAJIOYKAMH.

11 | 'eomerpuyeckuil TpeHUHT | PellieHHe TeOMETPUYECKHX TOJIOBOJIOMOK 10 | 2
TOTOBBIM YEPTEKaM.

12 | lepenaua TaiiHbIX | CriocoObl U PpoBaHUS TEKCTOB, | 2
COOOIICHH (ITPOCKT) MIPUCTIOCOOJICHUS TS I (POBAHUS.

13 | KoopauHartsl. l'eorpadmueckas  kapra.  Mepuguansl U | 2

napajuiesy. Koopaunarnas CeTKa.
MecTomnonoxkeHue TOYKH Ha Kapre. Maker
IAXMAaTHOM JOCKH.

14 | Urpa «Mopckoit 06oit» wu | Opranuzanus urp Ha OECKOHEYHOU JOCKE. 2
«KpecTtuku- HOTMKN

15 | Urpa «OcTpoB cokpoBuil» | 3ammdpoBKka MecTa HAXOXKACHUA «KIama». | 2

OnpeneseHue ero KOopAuHar.
16 | Tononoruueckue OMbITHI Cocrasnenue TOMOJOTMYECKOTO iaHa | 2
MecTHOCTH. OTIan4YKe I1aHa OT PUCYHKA.
17 | JTaOupuHTHI MogenupoBaHue  pa3iM4HbIX  JIAOMPHUHTOB. | 2
Haxosxnenne BpIxosa u3 JaOUPHHTOB.
5 KkJace
Moayab Ne2 «KoncrpyupoBanue u MoaeupoBanue» (344.)
Ne | Tema Teopus KOImBO
4acoB
CocrapneHue KOHCTPYKITUN U3 HECKOIBKUX «T».
1 Koncrpyuposanue u3 «I» | BoccTaHoBieHHE «3aKpbITHIX» yYacTedl Qurypsl, | 2
cocTaBieHHON u3 «Ty.
I'eomerpuyeckue [Tnockue reomerpuyeckue GUIYpsl B Urpax.

9 TOJIOBOJIOMKH: CocraBrienue Quryp mo pHCyHKaM M3 yacTel 9
«[Tentamuno» «Tanrpam» u | KBagpata W MNpPsAMOYroibHUKA. Haxoxaenue
«CTOMaxHOH» COCTaBHBIX YacTeil GUrypsl.

TocTpoeHHe TpeyrombHiKa [TocTpoeHue TpeyrojipHUKA IO TPEM 3a/IaHHBIM

3 DIIEMEHTaM C TIOMOIIbIO JIMHEWKH O3 IeHBI | 2

10 TPEM 3JIEMEHTaM
JICTICHHST U IIAPKYJISL.

4 [enenue oxpyxHoctu Ha | Pabora c uupkynem, AeneHre OKpYKHOCTH Ha 4, 2
JacTH 6, 3 paBHBIE YAaCTH. Y30pbl U3 OKPYKHOCTEH.
COCTaBJICHHE mwiada | Mcnone3yst maker KopaOjisi MOCTpOEHHE Ha

5 BepxHeW mnamyObl KOpaldis. | IIIOCKOCTH OCHOBHBIX OOBEKTOB BEpXHEH | 2

KopIiyca (IpoeKT)

naryObl KopabJist




6 IIpoctpancTBo u | TpexmepHoe wusMepenue. @Popma. Bzaumuoe
pa3MepHOCTb pacnonoxenue GUryp B NpoCTPaHCTBE.
[ToBTOpEeHHE M KOppEKLHs 3HAHMM ydaluxcsi O
[Mumuuap, map, KOHYC, p PPEKII yaatn
7 FEOMETPUUYECKUX TeNax. Pa3BepTku LMIMHIpA,
nupaMuja, mpusma
KOHYCa, MMPaMUJIbI.
Ky0 — mnpsMOyrosibHbIM napajuieienurie], Bce
. aHu  kotoporo  kBajparbl.  [locTpoenue
[IpsamoyroJibHbIH P p P p
pa3BepTKU re€OMETPUYECKOTrO Tena
8 napasuienenuren. Kyo u ero
cBOHCTEA (mapayenenunen u ky0) u3z oymaru. [lnomane
IIOBEPXHOCTH IIPSIMOYTOJIEHOTO
napajuiesienuiea 1 Kyoa.
[TonsiTne «00BEM TEOMETPHUECKOTO  TEJay.
Kybuueckuii cantumetp. M3roToBineHne Moaeu
9 H3mepeHne M BBIYKCICHHUE | KyOHMYECKOTO CaHTHUMETDA. KyOunueckuit
o0beMa nenumetrp. KyOuueckuii metp. JIBa cmocoba
HaXO0XKJIEHUS U101 IIPSIMOYTOJIBHOTO
napasuiesienuIesa.
N300paxkeHne MpPOCTPAaHCTBEHHOro0 Tejla Ha
Qurypku u3 KyOMKOB U HX .
10 qacTell IUIOCKOCTH  —  METOA  TpeX  MpPOEeKIuH.
Omnpenenenne 00BEKTAa MO MPOCSKIHSIM.
[lonsTe «MHOTOTpaHHHKa» Kak  (QUrypsl,
11 IIpaBunbHBIE [IOBEPXHOCTh KOTOpOH COCTOUT u3
MHOTOTPaHHUKH MHOTOYTOJIbHUKOB. ['panu, pebpa, BepIIMHBI
MHOT'OTpaHHHUKA.
MaxeTtsl MOPCKUX .
. KoncrpyupoBanue MakeToB Kopabied w3
Kopabied U3  MPOCTBIX
12 U3TOTOBJIEHHBIX M3 OymMarn W  KapTOHA
FEOMETPUYECKUX Te
reOMETPUYECKHX TEJl.
(IpoexT)
[Tousitue cummerpuu. CUMMETpHUsT B MPHUPOJIE.
Cummerpust (ocenas, P P PHPOL
13 @urypsl, UMEIOUIME OCb CUMMETPUU WU LEHTP
LEHTpaJbHas)
CUMMETPUH.
3epkaibHOE OTpakeHHe mnpeameToB. OMBITH ¢
14 | 3epkanbHOE OTpaxKeHUe .
3epkanaMu. MojennpoBaHue KaJleHocKona.
JInneiineie U IIOCKUE OPHAMEHTHI.
15 | OpnameHTbI H3zrorosnenue Tpadaperon pasIMUHBIX
OpHaMEHTOB.
., | TlocTpoeHue cuMMeTpHUHBIX (UTYP U Y30pPOB Ha
I'eomerpus KJIETYaTOU P p (uryp 1 ysop
16 Svaar Oymare. MonenupoBanue u3 Oymaru
M CUMMETPUYHBIX QUTYP.
17 Cummerpust B apxutektype | CuMMmeTpusi HEXUBOW NPUPOAbI, CUMMETpUs B
(IpOEKT) JKU3HH YE€JIOBEKa.
6rimace
Moayab Nel «BBenenue B nporpammupoBanue (Scratch)» (344.)
Ne HanmenoBanue TeMbl Koax- dopmupyemble
n/n BO 4. KOMIIETEeHIINHU

Paznen 1. OcHoBbl anropurmMuzanuu. 3HAKOMCTBO €O Cpedoil BHU3YaJlbHOIO
nporpamMmmupoBanus Scratch




1.1. AnroputMm. CBoiCTBa M THUIIBI 2 [Ipuobperenne 0a30BbIX
anroputMoB. CrHocoObl 3amucu 3HaAHUU 1o OCHOBaM
QJITOPUTMOB. Bunpl JITOPUTMU3ALINH, HOHUMAaHUE
UCIIOJTHUTENIEH QJITOPUTMOB pPOJIU U HAa3HAYEHHS AITOPUTMOB B
(Yepenamika, po6ot, Xym0XKHHK, MMOBCEHEBHOM JKU3HU u
kot [lapanka). Pemenue 3anau c npoeCCHOHANBHON JIeSATETBHOCTH
MTOMOUIBIO AIITOPUTMOB. YenoBeKa (o6pa3oBanue,

IIPOU3BOJCTBO, IT-unnycrpus,
pOOOTOTEXHUKA U JP.)

1.2. 3HaKOMCTBO cO cpemoi Scratch. 2 YMeHue  OpUEHTHUPOBaTbCS B
CrpaiiT. BBI30B TEPCOHAKEU H unrepdeiice Scratch. Crioco6HOCTE
BcTaBKa  00bekToB  KocTiom HaXOJUTh HYAHBIE 3JIEMEHTHI BOJ
crpaiTa. HeiicTBus CMEHEI Brimagkax «Kom», «KocTiomMbIy,
KOCTIOMOB U cleH. OTKpbITHE U «3BykH», paboTaTh CO CLEHOM,
COXpaHEHHUE MPOEKTOB B (aiinax. CO03/1aBaTh HOBBIE CIIPaTHI,

COXpaHATh MX B Bujae (aijioB B
NEPCOHANIBHBIX KaTaJIorax, a TaKKe
oOpamaTbCsi K  COXPaHEHHBIM
(aiinam.

1.3 bnokun komana cpenpl. bioku 2 YMeHne NepeHOCUTh Ha CLEHY
«BHEIHOCTDY, «/IBM>KEHUEY, O510KH KoJa, MEHSITh ux
«3ByKkmn». Pabora ¢ koMangamu B napamMeTpsl, nyOnupoBarsb,
3akiagke «Ckpunt». MexaHusm yIansTh, COTJAcOBBIBaTh OJOKH
CO3/aHUsl  CKpUNTA.  3amyckK MEXJly cOOOM BHYTpU airopurma,
CKPHUIITOB u IIpOBEpKa 3a/1aBaTh CTapTOBYIO TOUKY
HUCIOJIHCHHUA. 00BbeKTa, 00BEIUHITL KOMaHIbl B

CKPHIIT.
14 Bo3moxHocTu PY4HOrO 2 YMeHue  mpuMeHsATh — 0a30BbIC
BU3YaJIIbHOTO PENaKTUPOBAHUSA B 3¢dexTsl — U3MEHEHHs 1BETa,
Scratch — BBoJ TEKCTOB, 3arpy3ka pasmepa, CIIOCOOHOCTD
PHUCYHKOB, MIEPEHOCHI, peNakTUpPOBaTh  BHEIIHUN  BUJ
MacuITabupoBaHUs u MepcoHa)ka BpyuHYK. Bianenue
nepemMenieHns 00bEKTOB. npuemMamu BCTaBKH ¢GoHOB,
3aJIUBKM KOHTYPOB LIBETOM, BBOJA
TEKCTa, U3MEHEHNE HAIIPaBICHUN U
TPACKTOPHI B CIIpAMTE.

Hroro 8

Pa3nen 2. llporpammMupoBaHue, BU3yaJu3alys 1 aHUMaIus B cpee Scratch

2.1 AHumanus o0beKkTa cpeAcTBaMu | 2 YMeHne  co3gaBaThb  YCIIOBUS
Mojyiei u O10koB koja. bioku 3alycka — AaBTOMAaTU4ecKd, II0
KoJla — MepeMelleHus], AeUCTBuS, HIETYKY MBIIIM, 1O HaXaTHIo
3aIlyCK U OCTaHOBKA aJITOpUTMA. Ha3HAYCHHOM KJIaBUIIM. YMeEHHE

3a/1aBaTh MOCJIE€0BATEIbHOCTH
YepeloBaHUs  KOCTIOMOB  JUIS
CO3/1aHUs] BUAMMOCTH JIBUKECHHUSL.

2.2. Komannsr IUKJIAa 0moka | 2 YMeHue 3amaBaTh TOBOPOTHI, Yol
«KoHTpOob. AHumanus c JIBIDKEHMSI, OTpayKEHHE ePCOHAXA,
HCII0Ib30BaHUEM KOMaH[I JUTATENILHOCTH AeicTBuil («Uaru...

NBIDKEHUST W 3ByKa. Pabora c
HeckonbkuMu oO0bektamu. ([Toms,
METO/IbI).

marosy,  «IIIBITE...
Croco0OHOCTE

CEKYH/»).
COTJIaCOBLIBATH




B3aMMHOE pacIoJIO)KEeHHEe 2 W
OoJiee OOBEKTOB Ha CIICHE CIIPaNTa.

2.3 CioxHasg aHUMalus C JByMA VYMeHne co31aBaTh
00BEKTaMHU. YupaxxHeHue MIOAIIPOIPaMMBl, COYETAIOLINE
«Pazrosop Ipy3en». biok pasnuyHbIe JNEeUCTBHs (TIEpCOHAXK
«CeHcopbI». Komannbt JIBUKETCI M «pa3roBapuBacT,
«repenaThy», «Koraa s IOJIydy» JpYrol MepCcoHaX IMpsyemMcs 3a
65oka «KoHTpOIIbY. OOBEKT WIIH MOSBISIETCS U3-32 HETO

u t1.10.) OtpaboTka ympaBlIeHUS
NIEPCOHAXEM C MOMOUIBIO KOMaH/,
3a/1aBa€MbIX BpPYUYHYIO u
Ha3HAYECHUS IEUCTBUN Ha
110JIb30BaTEJIbCKUE KOMaHIbl.

24 3HAKOMCTBO c MOHSTUEM YMeHue BCTpauBaTh B CHpPAUT
BETBJICHUS (BBITIOJIHEHHE OJIOKM Ppa3HBIX THUIOB YCJIOBHBIX
neiicTBuii no ycnosuio). Komanaa OIIepaToOpOB u IIPOBEPATH
«Ecnu...» Onoka «KoHTpOIbY. U3MEHEHHUE TOBEJIEHUS IPU CMEHE
biok «BBINOIHUTH npu YCIOBUHA. YMEHHE INPUMEHATH
yCIOBUM», OJNIOK «BBINOIHUTH nonHoe («Ecmu... To..., uHaye...)
IpyU  YCJIOBUU ... UMHaue u HenonHoe BerBiieHue («Ecnu...
BBIIIOJIHUTh S, 010K TO...),  TPUMEHSITH  OIMepaTop
«[loBTOPATH oKa HE OCTaHOBKH U orepanuu
BBITIOJTHUTCSL ~ YCJIOBUE», OJIOK KJIOHUPOBAHUS [IEPCOHAKEN.
«Ctomy.

2.5 biok  «cencope».  Cucrema YMeHue - OpUEHTHpPOBAaTbCSI B
KOOpJMHAT. Peakuun Ha CUCTEME€  KOOpPAMHAT  CIICHBI,
neicTBUs (KHOMKYU, Ha3HAYEHHbBIC 3a/1aBaTh HaIpaBJICHUS u
KJIaBUIIM, MbILIL). OOHapyKeHue paccrosHuss B cucreme X-Y,
npenArcTBui. Talimepsl U nayssbl. OCBOCHHE orepanun
YnpaxxkHeHue «Cobupaem «IlepememiaTbest B TOUKY»,
ATOMBI. «IlIepeiitn B HampasieHue», «Ha

paccrostaue», «lloBepHyTbca Ha
YTOJL...» CornacoBanue
MIOCJIEI0BATENBHOCTEN
NEPEMELICHNN. Jlo6aBnenue
TallMUHIOB K pa3jMyYHbIM OJIOKaM
KOJA.

2.6 [TonsaTne KOHCTaHT 51 YMeHHe  HCIoNb30BaTh  OJIOKU
IIEPEMEHHBIX, MaTEMATUYECKUE U MaTEMaTUYECKUX IIPOBEPOK,
jgoryyeckue (M, WIH,  He) CpaBHEHUS IIEPEMEHHBIX,
ornepartopbl. CpaBHeHue (0oblLe, OIIpE/IETICHNE KOHCTaHT,
MEHbBIIIE, pPaBHO, HE paBHO). HCIOJIb30BaTh OJOKH JIOIMUYECKOTO
Omneparopbl ~ OObEIMHEHHS U CIIOKECHHUS, YMHOKEHUS, NHBEPCUH
COYETaHUA. (oTpunanus). YMeHHe OLEHHUBATh

MOBE/ICHUE CIpaiTa B LEIOM U
MIEPCOHAKEN  INpPU  HU3MEHEHUH
MIEPEMEHHBIX WM MapaMeTPOB HX
WCIIOJIb30BaHMSIL.

2.7 IlonsTue LUKJIa, ero YMeHue BcTpauBaTh U HACTpauBaTh
HCITOJIb30BaHUE B LUKJIA CO CUETYUKOM (J00aBISTH

nporpammupoBanun. Hactpolika
YCIOBUH M MapameTpoB IMKJIA

rnapamMeTpbl CUETUMKA), LKA C
MPOBEPKOW YCIIOBHSI, 3aJaBaTb W




(«I1oBTOPATS. ..pa3», U3MEHSTh YCIIOBUSI BBIXOJIa
«[loBTOpsATH 11O  TEex  ToOp, QITOpUTMa U3 IHUKIIA.

noka...», «lloBTopsTh, mOKa

He...», «[loBTOpATH Beeraay)

2.8 CoueTaHue IUKJIOB U BETBJICHUH. | 2 VYMeHne couerarh IUKIIBI U
Co6opka MOCJIEIOBATEIIbHOCTH BETBJICHUS. Ucnonb3oBanue
NeHCTBUN (CMEHa HarpaBJICHHUI [IUKJIOB B JNEUCTBUIAX
JIBUYKEHUS, COTJIaCOBAHHE MepeMEIICHHH, MOBOPOTOB,
HECKOJIbKHX YCJIIOBUI) MTOBTOPEHUH 3BYKOB.

2.9 Pa6ora co 3BykoM. BerpoeHHsbie B | 2 Crioco6HOCTh BCTaBJIATh
Scratch OnOIMOTEKH u 3ByK U3 BCTPOEHHBIX OHOIHMOTEK
BO3MOKHOCTH 3BYKO3aIMUCH. Scratch, 3amaBaTh UIMTEIBHOCTH
W3meHenue mapameTpoB 3BYyKa. 3BYYaHHUS, MapaMeTpbl IPOMKOCTH,

BBIOMpaTh BBICOTY TOHA CHTHAJIA.
Brnanenue AJIEMEHTapHBIMU
HaBbIKAMU 3BYKO3aIUCH u
pEIaKTUPOBAHUS ayTUO-TPEKa.

2.10 bnoku rpynmet «Ilepo». bioku u3 | 2 Bnanenue HaBBIKAMH
TpYyIHIIbI «Ornepatopbi»: CO3/IaHMsI W BCTaBKM Ha CIICHKY
MaTeMaTUYEeCKue, CTPOKOBBIE, T€OMETPUUYECKUX MIPUMHUTHBOB,
YCIIOBHBIE. M3MEHEHHE UX pPa3MepoB, 3aJIMBKa

1BeTOM. BO3MOKHOCTH pHCOBaHMS
«OT PYKHU» MBIIIBI0. 3HAKOMCTBO C
OTIepPaTOpPOM reHepaluu
CITy4alHBIX YHCEJL.

2.11 Coopka, HacTpouKa uj|2 YmMenue OCYIIIECTBJIATD
TecTupoBaHue anropurma. CmeHa OJI0YHO-MOIYJIbHYIO cOopKy
(hOHOBBIX M300paKEHUH. MIPOTPaMMBI, OILICHUBATh
JloGaBnenue HIIEMEHTOB u KOPpPEKTHOCTh paboThl Bcex eé
neTanen 00CTaHOBKH. AJIEMEHTOB HCXOIs u3
YnpaxxHenue «[IyremecrBue 3aIJIAaHUPOBAHHBIX JIEVCTBUI
KOTa BOKPYT CBETay. MIePCOHAXKEH, CIOCOOHOCTH

BHOCUThH B IPOrpamMMmy yJIydlI€HUs
u palmoHaIN3allNH,
ONTUMHU3UPOBATh KOJ.
Hroro 22
Paznen 3. Pa3zpaGorka u mpeacTaB/ieHHe WHAMBHAYAJBHOIO mpoektra — «Moil Jyqmmii

crpaiit B Scratchy

3.1 Onpenenenue  BHAAa  MPOEKTa | 2 B xome mnoAroTtoBUTENbHOrO U
(anumarus, urpa, KBeCT, KOMUKC) OpraHU3alMOHHbBIN JTan
JUIS ~ CO3JIaHUSl  TPOTPaMMBIL MIPOEKTHOM JIeITEIbHOCTH — —
[TnaaupoBanue CIOJKETa u YMEHHE CaMOCTOSITEJIbHO CTaBUTh
MIEPEHOC JIeHCTBUI B 1eNb, MIIAaHUPOBATh 3a7aud JUIs e€
MIPOTPaMMHBIN KOJI. JOCTHKCHHUS, TIPUBJICKATh PECYPChI
IToArOTOBUTENBHBIM  3TAm - u aKTyaJM3uPOBaTh 3HAHUA,
BEIOOD TepPCOHaXKEH, MONlyYeHHBIE B XOAE H3yYCHUS
OTIpe/ICTICHHE 00CTaHOBKH, MOJTYJIA. PasButne HaBBLIKOB
3aMuch TEKCTOB U 3BYKA. TBOPYECKOTO U  IBPUCTHUYECKOTO
MBIIIJICHUS.
3.2 Coopka, OoTJIaZKa ul2 Ha orame mnpencraBmenuss u
MIPEJICTaBJICHNE MIPOTPAMMBI. 00CYKICHHUS - BJIaJICHUE




3amuTa TPOEKTa, KOJUIEKTMBHOE
oOcyXieHue, odopmiieHHE
BBICTaBKH TPOCKTOB.

OCHOBHBIMHU TEPMHUHAMU
BU3YaJIbHOTO IPOTrpaMMHUPOBAaHHUE,
YMEHHME ONEpPUPOBATh MOHATUSIMU
AJITOPUTMHUYECKOTO SI3bIKA, YMEHHE
apryMEHTUPOBAaHHO OTBEYaTh Ha
BOIIPOCHI, IIOKa3bIBATh
IPEUMYILECTBa IIPOEKTA,
OLICHHBATh MEPCIEKTUBBI PA3BUTHS
U COBEPILICHCTBOBAHUS CO3JaHHOM
IIPOrpaMMBbI-CIIpaunTa.

HToro

HUTOTO ITO MOAYJIIO
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6 kJjacc
Moayab Ne2 «PoGoToTrexnuka (344.)

n/n

HanmeHnoBaHue TeMbl

Koa-

BO 4.

DopmMupyemblie
KOMIIeTeHIIUH

Paznen 1. BBegenue B po0OTOTeXHHUKY. 3HAKOMCTBO ¢ AaNNApaTHLIMH U
NMPOrpaMMHBIMH KOMIIOHEHTAMM.

1.1. PoboTorexnuka KaK 2 3HaHUS O TPUMEHEHUU CPEICTB
UHCTPYMEHT pa3paboTKu aBTOMAaTU3ALUH B HayKe,
aBTOMaTHU3UPOBAHHBIX IIPOM3BOJICTBE, o0pazoBaHuH,
TEXHUYECKUX CHUCTEM. UCKYCCTBE, MEIUIMHE, B OBITY.

OcBoenne  0a30BBIX  IOHSATHI:
QJITOPUTM, cpena
IPOTPaMMHUPOBAHUS,
UCKYCCTBEHHBIH ~ MHTEIUIEKT, KOJ,
KOHTpOJUIEp,  JaT4dK,  MOMYJb,
KOMaHJa, YyOpaBjieHue, oOpaTHas
CBSI3b.

1.2. 3HAaKOMCTBO €  amIapaTHOU 2 HaBpiku cOOpKM LienH U3 3JI€MEHTOB
4acTbl0  pOOOTOTEXHUYECKOU maTdopmbl (HaxoXxeHue o
1aThOPMBbI OmegaBot. OIMCAHHI0 HEOOXOAMMBIX MOJyJeH,
ba3zoBbie KOMITOHEHTBI, MOJTYJIH KOHHEKTOPOB, IpOBEpKa
pacuMpeHus, JaTYUKH, Ha/I&KHOCTU COEIUHEHUI). YMeHue
KOHHEKTOPBI, DIIEMEHTHI MOJKITI0YaTh TMUTAHUE W MOIYIH
yIIpaBIICHHUSL. JBUTaTeneH K iatgopme.

CoOimronenue npaBuiIa
6e30macHOCTH npu coopke,
pasbopke, nepeMeIIeHUN
POOOTOTEXHUUECKOM TI1aT(hOPMBI

1.3 3HaKOMCTBO C TPOTrPaMMHOM 2 Ymenue OpPUEHTHPOBATHCS B
YacThl0  pOOOTOTEXHUYECKOM OKOHHOM uHTepdeiice, 3HaTh
aTGOpMbI OmegaBot. Ha3HAYCHUE KHOIIOK, YMETh BHI3BAThH
O6mmwmit  Bux  uHTepdeiica. CIpPaBKY, nepemMeniaTh u
PaGoune 30HBI TpPOrpamMMBbI. MacIITabupoOBaTh BHU3YaJIbHBIN

BupryanbHas CXeMa.

AITOPUTM, 3allyCKaTb IIPOBCPKY.




OcHOBHEIE OJIOKH KoJa
OmegaBot.

YMeHHe HacTpPOUTb BHUPTYAIBHYIO
CXeMy, MOJAKIIOYHTH BJIEMEHTHI K
KOHHEKTOpaM KOHTpoJuiepa. Y MeHHUe
COXpaHATh (hailibl MporpamMMm B
¢dopmarax OmegaBot (.abp), kax
n300paXkeHne, U OTKPHIBATh (ailsibl B
cpene  pa3pabOTKM W3 JIAYHOTO
KaTajora B KOMITBIOTEPE.
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[TpaBuna COCTaBJICHUS
IporpamMm: Ha3HaYeHUE
JEUCTBUM, IIPOBEpKA YCIOBUHI
(BeTBIICHME), ITUKJIBI,

KOJIMYCCTBCHHBIC napamMcCTphl.
OCHOBBI CXEMOTEXHHUKH: COOpKa
pobota,  TOAKIIOYCHHE K
KOMITBIOTEPY, B3aHMOJICHCTBHE
OmegaBot co cpemoit Arduino.
IlpaBuna Ge30MaCHOCTH IPU
oOparteHu# ¢ pOOOTOM.

AnropurMu4ecKkue  KOHCTPYKLHMU:
CIIEOBaHUE,  BETBJIEHUE,  LIUKIL
3anmycK W OCTaHOBKAa JICHCTBHUIA.
YMeHue OPUEHTHUPOBATHCS B
CTpYKType OJIOKOB KOJa Cpelibl
IPOrPaMMHUPOBAHUS OmegaBot,
OCYIIECTBIATh  TOMCK  HY)KHBIX
OJIOKOB, ~ IIPUMEHATH  HACTPOWKHU
KOJIMYECTBEHHBIX napameTpos,
3aJaBaTh HOPTHI MOAKIIOYECHUS.
YMeHune YCTaHABJIMBATh Ha
MOOUJIbHYIO KOJIECHYIO 6azy
KOHTPOJUIEP, MOAYJIHU paCIIUPEHHUs,
JaTYUKKM W YCTPOMCTBa BBIBOJA,
OCYIIECTBIIATH IMOATOTOBKY POOOTa K
3aIyCKY.

Hrtoro

Paznen 2. IIporpaMMupoBaHHe NPOCTBIX

AJITOPUTMOB /ISl  POOOTOTEXHUYECKOM

m1aTGopmsbl.

2.1 COopka mocnenoBaTenbHOCTEH | 2 YmMenus cobuparp MPOCThIE
KOMaH/I. YupaxxHeHue MOCJIEZI0BATEIbHOCTH OJIOKOB KO[a,
«emoukn». 3HAKOMCTBO C BBICTPAUBaTh CBSI3U MEXITY
BHJIaMHd TIOPTOB. 3amycK | KOMaH/JaMy{, Ha3Ha4yaTb ONEpPaTOphI
oTJajaKa MIPOTPAMMBI. 3alycKka ¥ OCTaHOBKH, pa3Inyarh
Bo3moxHble omMOKM M HX aHaJIOTOBbIE MOPTHI (A) 1 1UppoBHIE
YCTpaHEHHUE. (Ne).  CrmocoOGHOCTH — TiepeMeniarh,

KJIIOHUpPOBaTh,  yHalsATh  OJIOKH.
Pasnmuyate ommOku cOOpku Koja,
omuOKN 00pabOTKH KOHTPOJLIEPOM,
OIIMOKHY MOJKIIOYSHUH.

2.2. [TporpammupoBanue UKIa. | 2 OcBoenue AITOPUTMHUYECKON
Onpenenenune YCIIOBUH. koHCTpykimu  «l{ukm»,  3HaHUe
3HAaKOMCTBO C MEPEMEHHBIMH. BHJIOB [IUKJIOB, MOHUMaHUE
VropaxHenue «/[BrkeHue 1o OpUHIMOA  paboOThl  YCIOBHOTO
BpEMEHM» oreparopa, yYMEHHE 3aJ1aBaTh

napaMmeTpsl [HKIA (ITUTEIbHOCTD,
MTOBTOPBI, YCIOBHE BbIX0/1a)
2.3 IIporpaMMa ¢  HECKONBKUMH | 2 YMeHHEe COIJIacoBBIBATh CIIOXKHbBIE

ycnoBusimu.  [louck  GrmokoB
KOMaH/ BO BCTPOECHHOM
CIIPaBOYHUKE. VYrpaxHenue
«Bnepen u Hazaq».

YCIOBUSL U TapaMeTpbl (CKOPOCTb,
BpeMs,  HAIpaBJICHHE), YMEHHUE
paccuuThIBaTh JAJIbHOCTh
MIEPEMELIEHNSI UCXOAsl U3 CKOPOCTH
JBUOKEHUS. YMEHHE BBICTABISATh




3a7€pKKYy JEHUCTBHM W 3aJaBaTh
nay3bl (delay). CosepiirencTBOBaHME
HABBIKOB HABUTAIIMH BO BCTPOCHHOM
B OmegaBot cnpaBounuke OJ0KOB
Koza

24 Hcnonb3oBanue ynpasIsIOIIKAX YMeHHEe BHOCUTb KOPPEKTHPOBKH U
anemenToB. [IpoBepka ycrnoBuit U3MEHEHUS B porpammy,
«[Toka...BBIIOTHATG. ..» MeperpyniupoOBbIBaTh OJIOKH.
Ynpaxuenue «I1oBopoThI» YMeHue BcTpauBaThb — ONEPATOPHI

MIPOBEPKU TEPEMEHHBIX — OIEpaIiu
CpaBHEHUS «OoIBIIIe-MEHBIIIe-
paBHO-HE paBHO» U JIOTMYECKUE
onepartopbl «-UJIN-HE». YMmenue
paccunThIBAThH JabHOCTh
nepeMenieHns podoTa HCXOons U3
CKOpPOCTH  JBUXKEHHMS U  YIJIbl
IIOBOpPOTa IO BPEMEHU IOBOPOTA,
paccunThHIBaTh TPaeKTOPUU —
KBaJIpaT, TPEYroJbHUK, HOIYKPYT.

2.5 3HAKOMCTBO C TapaMeTpaMu 3HAKOMCTBO c MPUHITUTIIAMHU
paboThI CBETOIMO/A u (G pPOBOTo yIpaBJIeHUs CUTHATAMU,
MbE303JIEMEHTA (3ByK). YCTPONCTBOM CBETOHMO/1a u
Hactpoiika sipkocTu, BBICOTBHI bE30HM3IIydaTeNsl, MOAKIIOUEHHE K
TOHa, POJOKUTEIILHOCTH. KOHTpoJUIepy, paboune Auana3oHbl,
Ynpaxuenue «[IpuBerctue» B3aUMO/ICUCTBUE C KOHTPOJUIEPOM.

HaBpiku W3MeHEHHsI BBICOTHI TOHA,
SIPKOCTH CBETOJIMO/IA yepes
1(POBBIE MMApaMETPhI KOJIA.

2.6 3HaKOMCTBO ¢ paboTOM AaTyhKa [lonumanue  mpuHIMIA  pabOTHI
MIPETSITCTBUSI. VYnpaxHeHue JaTYnKa MPETSITCTBUS KaK
«Mexy mpensiTCTBUSIMI» «pa3MbIKaTes e L

OCTAaHOBKM BBITTOJTHEHUSI KOMAaH/IBI.
YMeHune  HCIoNb30BaTh  JIaT4HK
MIPETISITCTBUASL COBMECTHO C JAPYTHMHU
O50KaMu KOJ1a, a TaKKe
COTJIACOBBIBATh paboTy 2 IaTYMKOB
IPENsITCTBUSL OAHOBPEMEHHO.

2.7 3HaKOMCTBO ¢ pabOTON JaT4yMKa 3HAKOMCTBO c buznyecKuM
OCBEILIEHHOCTH. Hacrpoiika HPUHIMIIOM paboThl GOTOpPE3UCTOPA.
peaxuuit Ha YpOBEHb YMeHne ONBITHBIM ITyTeM O0UPaTh
OCBEIIEHHOCTH.  YIPaKHEHUS YPOBHHU OCBEIICHHOCTH ISt
«HouHoit poboT» u «/IBukeHue cpabaTbiBaHus JaTuuka.  HaBbiku
K CBETY» BCTpaWBaHUsl KoJa cpabaThIBaHUS

(dhoTopesucropa KaK YCIIOBHSI
3alyCKa WM OCTaHOBKHU JECUCTBUU
pobora
(Hauao/OKOHYaHHUE/U3MEHEHUE
JBIDKEHHsSI,  Tojada 3BYKa,
BKJIFOYEHUS CBETOINO/IA)

2.8 3HAKOMCTBO c paboToit HaBbIku HaCTpOMKHM AATYMKOB JIMHUI
JTaTYNKOB JTUHAR " JUIss €31l 10 Tpacce. YMEHHe
JIONOJTHUTEIIbHOU KHOIIKOH. MOHTHUPOBATh W3 Ha KOJIECHYIO 0a3y




VYnpaxuenue — «E31a 1o nuHAA
JI0 TIOBOPOTA MPHU BKIFOUEHHOU
KHOIIKE.

poboTa ¥  COMNIACOBBIBATH  UX

JICUCTBUE. VYmenune
MpOrpaMMHUpPOBATh  KHOIMKY  Kak
3aMbBIKaTeNIb LENd W [oJayu

YIPABJISIIONIUX CUTHAJIOB HA MOTOPBI
1 yCTPOMCTBA BBIBOJIA.

2.9

3HaKOMCTBO c paboToi
yIBTPa3ByKOBOTO JaJbHOMEDA.
Vnpaxuenne «20 CaHTUMETPOB
JI0 CTE€HBI ¥ Ha3aa».

[Tonydyenue mnpenacTaBiICHHUS
00 ympTpa3Byke Kak O CIoco0e
OPUCHTHUPOBAHUSI B IPOCTPAHCTBE,
3HaKOMCTBO C TPUHIMIIOM pPabOTHI
VY 3-nanbHOMEpA. VYMmenune
HOIKJIIOYATh V31 K Oaze,
3HAKOMCTBO C YTCHHEM IOKa3aTelici
B MOHHUTOpPE TOCIEIOBATEIHLHOTO
rnoprTa. Ymenue MIPOrPaMMHO
W3MEHATH YyBCTBUTEIBHOCTD
JaTbHOMEpa, ONpPENENsATh TPAHUIIBI
YYBCTBUTEIBHOCTH, COBMELIATh C
napameTpom CKOPOCTH JUISE
MIPEIOTBPAIICHHS aBapHid

Hrtoro
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Paznen 3. Pa3paborka M mNporpaMMHpOBaHHMEe KOMOMHHMPOBAHHBIX AJTOPUTMOB [JIfl
poboToTexHu4eckoi miaargopmsl. UnauBuayaabHoe I

OCKTHPOBAHME.

3.1 IlonsiTue HOJNPOrpamMMmBl. | 2 YMeHHe cOriacoBbIBaTh pPa3UYHbIC
CocraBnenue 0JIOKM KOZJa B aJropuTMe, 3a/1aBaTh
KOMOMHHPOBAHHBIX OJIHOBPEMEHHOE HCIOIHEeHue Ooiee
QJIITOPUTMOB yIpaBJICHUS OJHOrO  JeWcTtBus  (Hampumep,
CKOPOCTHIO, BpEMEHEM MOBOPOT HAMpaBO CO CHUXEHHUEM
JIBHKCHMUS, oOHapy>KeHHUEM CKOPOCTH COMPOBOXAATh CHUPEHOM).
IIPENATCTBUM, CBETOM u YMenne pasMmemarb Ha KOJIECHOU
3ByKOM. 3ananusi «JloposkHas Oaze OoJbIII0€ KOJIMYECTBO
6e3onacHocThY, «[lomuneiickas JATYMKOB, MOIYJIEH M YCTPOWCTB
MaIIHay. BBIBOJIA CUTHAJIOB TUISE ux

COIJIACOBAaHHON paboTHl (MpUMeEp —
JATUYUK OCBEIIEHHOCTH U CBETO/NO]
HE pacrojiaraTb BIJIOTHYIO)

3.2 [IporpammupoBanue 2 YMeHue 3amaBaTh CTapTOBBIE U
B3aUMOJIEHCTBUSL pOOOTOB MpH (UHMIIHBIE TOYKM Ha IOJIUTOHE,
KOMaH/IHOHI pabore Ha OLIEHUBAaTh TPaeKTOPHIO,
nosurone. [Iporpamma «YmHas BO3MOJKHBIE TPENATCTBUS. YMEHHE
Tpacca» (coBMecTHOE YUUTHIBATh pu HaCTpOiike
BBITIOJIHEHNE neicTBuil). CKOPOCTH, JAJIBHOCTH, IOBOPOTOM
Hacrpoiika [apaMeTpoB Takue (pusnyeckre mapamerpbl, Kak
Ka)KI0ro pobota UHEpLUs, TPEHHE, MOIPEIIHOCTH
UHAUBUIYaJIbHO. JAaTYUKOB. YMEHHE COIJIaCOBBIBATH
KonnexrtusHoe HCIIBITAaHUE CBOM  JEHCTBHS €  APYTUMH
JBUKEHUS poOoTOB Ha y4aCTHUKaMH, COBMECTHO
MIOJIMTOHAaX pa3IMYHBIX OIIpEAENATh HACTPOWKH IPOTrpamMMBbl
YpOBHEH CIIO’KHOCTH. Ka)K70ro pobora.

3.3 PazpaboTka wHAMBUIYaTHLHOTO | 2 YMenue MBICJICHHO
IIPOEKTa — NpOrpaMMmbl JUIs copMyIUpoOBaTh U TOCTABUTh




pOOOTa-UCTIONHUTENSA «Mowu 3a7ady B paMKaX BO3MOXKHOCTEH
IIEPBBIN KOI» poOOTa-UCTIOHUTENSA c
MIOCJIEIYIOLIEM IIEPEHECECHUEM
QIropuT™Ma B Cpely BH3YyalbHOIO
IPOTPaMMHUPOBAHUS OmegaBot.
PasButue HCCIIEI0BATEIILCKOTO
NI0J1X0Ja ¥ TBOPYECKOT'O MBIIIIJICHHUS.
34 [IpencraBnenune u oOcyxiaeHue | 2 Bnanenue TEPMUHOJIOTHUEN
UHIVBUIYAJIBHBIX IPOEKTOB — POOOTOTEXHUKHU JUIsl IPEACTaBIECHUS
IIporpamm, CO3JJaHHBIX CBOEH IIPOrPaMMBl, yYMEHHE
y4acTHUKaMU Kypca. HacTpauBaTh U OTJIa)KUBAaTh
IIporpaMMy, BUJIETh IIEPCIEKTUBBI €€
JAIbHEHILIErO pa3BUTHSL.
IIpakTueckn IIPUMEHSTh BCE
IIOJIyYEHHbIE B paMKaxX W3Y4EHHUS
MOJYJIsl 3HaHUSI U c(hOPMHUPOBAHHBIE
HaBBIKH.
Hroro 8
UTOI'O 110 MOAYJIIO 34
7 KJacc
Mogayas Nel «TPU3» (344)
No | Tema Teopus Kon-Bo
4acoB
1 Bsenenne B TPU3 Hctopusi BO3HUKHOBEHMS; 3adaud, GYHKOUH U | 2
npuHuunel; mecro TPU3 cpenu TBOpueckux Teopuii;
IIPUMEHEHHE.
Paznen 1. 3akoHbl pa3BUTHUS CUCTEM
2 TepmunONOIMA u | M3y4eHune 3aKOHOB pa3BUTHE TEXHUIECKOW CUCTEMBI | 2
KpaTKoe BBCJICHHUE.
Cratuka.
3 Kunematnka M3yueHue 3aKOHOB pa3BUTHE TEXHUUECKOHW CUCTEMBI | 2
4 Jnnamuka M3yueHne 3aKOHOB pa3BUTHE TEXHUYECKOU CUCTEMBI | 2
Paznen 2. AnTropuTMBI pelIeHus] H300peTaTeNbCKUX 33124
5 Yro Takoe anroputmsl | M3ydenue IIPOTUBOPEYHH, MTOBEPXHOCTHOTO | 2
perieHus [POTUBOpEUHs,  YIIyOJIEHHOTO  IPOTHBOpEYNs,
n300peTaTeNbCKuX 000CTpEeHHOT O IIPOTUBOPEYHS, U/1€ATIbHOTO
3amgau(APU3). KOHEYHOTO pe3yibTaTa, eTMOYeK aCCOIMAIINA.
OCHOBHBIE NTOHSATHSL.
6 Cocrasnsromme APU3. | Tun 3amaun; nporuBopeunss u UKP; pecypcesr; | 2
Cxemarnueckoe pEILIEHUE; aHATIN3
npencrasienue APU3.
7 Momudukanuun  APU3. | [locneqoBaTenbHOCTH ~ IIaroB  Ha  OpumMepe | 2
Oranbl W TPUMEpPHI | pa3pelieHus CIOXKHBIX TEXHUYECKHUX MpolieM c
pemenus 3axad no APU3 | momonisro APM3
Paznen 3. Merosabl ananusza TPI3
8 BenonpHbI aHamM3 Hcropurst BOSHUKHOBEHUS, IPUMEHEHHE 2
9 @YHKIIMOHAJIBHO- HcTopus BOSHUKHOBEHUS, IPUMEHEHNE 2
CTOMMOCTHOM aHAJIN3
10 | CucTteMHBId aHAIH3 VcTopusi BOSHUKHOBEHUS!, IPUMEHEHHE 2
11 | «/luBepcHOHHBII» HcTopust BOSHUKHOBEHUS, IPUMEHEHNE 2
OXO0J1




12 | Teopuss nuccunatuBHBIX | McTopus BOSHUKHOBEHUS, TPUMEHEHUE 2
CTPYKTYp
Paznien 4. Pa3BuTre TBOpUYECKOr0 MOTEHIMAIA
13 | Merox w™onemupoBanus | Urpa ¢ npumenennem MMY 2
«MaJICHbKUMU
yenoeukamuy (MMY)
14 | Meron ¢doxanbubix | Pemenue npocreitmmx TPHU3 2
00BEKTOB
15 | ®anTorpammel Wrpa ¢ npumenenueM metona pantorpamMm 2
16 | Merox acconuanuit Wrpa ¢ npumMeHeHneM MeTo1a acCoIraIi 2
17 | Urorosoe 3ausrue MO/IBEICHUE UTOTOB M3ydeHust TPU3 2
7 kyace
Monyab Ne2 «3D-monesmmpoBanue» (344)
Ne [ Tema Teopus Kon-Bo
4acoB
1 Beenenue [Tosyuenue HOBBIX 3HaHUI 2
Uctopust rpaduuaeckoit
JIOKYMEHTAINH
2 Cranaaptbl ECK/. | ITonyyenue HOBbIX 3HaHUI. BeruepunBaHue BUIOB | 2
dopmarsl. JlvHuM. | TUHUMA.
[pudrer. Hanecenue
pa3MepoB
3 TexHuueckuil pucyHoK [lonstue TEXHUYECKUI PHUCYHOK, ACKU3. | 2
[Ipumenenue TEXHUYECKOTO pHUCYHKA.
[IpakTnueckas paboTa TEXHUYECKHI PUCYHOK.
4 [TonsTne Ucropust Bo3HUKHOBEeHMsT TOHATHS. CBsizb ¢ | 2
MOJICITUPOBAHHUS U | APYTUMH TIPEIMETaAMH.
KOHCTPYHUPOBAHUE
5) Buner  wmarepuanoB  u | [lonmyueHue HOBBIX 3HaHUI 2
pUMEHEHUE B
MOJICTUPOBAHNHT u
MaKEeTUPOBAaHUU
6 [TonsTue pasBepTku Kak | M3roToBneHue-BbIYEpUMBAHUE Pa3BEPTKU Oyayuieit | 4
OCHOBBI MAaKETHPOBAHUSl | 0ObEMHOM JIeTalIN
7 Beinonuenue [IpakTnueckas padora 4
MaKeTUPOBaHUS
8 Coznanue ueprexa kak | M3rotoBneHue ueprexa Oyaymed KoHCTpyKuuu | 4
OCHOBa (camoner, mamuHa, KOpadb)
KOHCTPYHPOBaHUS
9 MaketupoBanue [IpakTideckass paboTa IO BHIMOJTHEHUIO MakeTa | 12
3JIaHMS
8 kiacc
Moayas «IIporpammupoBanue B Python» (684)
Ne Tema Kon-Bo | Kpatkoe omucanue copepskaHus
9acoB | 3aHATHUSA
1 Beenenue. 3nakomctBo ¢ Python 2 [IpoBenenue HHCTpyKTaKa

Hctopus s3sika Python, cumsHbie 1
ciabbie croponsl Python, Python 2
\/S Python 3.




N3yyeHue MOHATUWHOIO ammapara,
aHaJm3 BO3MOKHOCTEN
IIPaKTHYECKOr0 IIPUMEHEHUS,
peLLIEeHHUE TECTOB.

BrIBo maHHBIX, KOMaHa Print

N3ydenne NMOHATUHHOIO ammapara,
aHanus BO3MOKHOCTEMN
MPAKTUYECKOTO MIPUMEHEHUS,
pelIeHne TeCTOB U 3aj1ay.

BBoa nanHbIX, KOMaHa input

M3ydenne NMOHATUHHOIO ammapara,
aHanu3 BO3MOKHOCTEMN
PAKTUYECKOTO MIPUMEHEHUS,
pelIeHe TeCTOB U 3aj1a4.

ITapamerpst sep u end. Ilepemennbie

MN3ydenne NMOHATUHHOIO ammapara,
aHanu3 BO3MOKHOCTEMN
MPAKTUYECKOTO MIPUMEHEHUS,
pelieHne TeCTOB U 3aj1a4.

Lenouncnennas apudmeruxa.

OCHOBBI.

N3yyeHue NOHATUWHOIO anmnapara,
aHaJIn3 BO3MO>KHOCTEH
MPAKTUYECKOTO MPUMEHEHUS,
pELIEeHHUE TECTOB M 3a]a4.

Lenouncnennas apudmeruka.

[Ipocreiimue 3axayuu.

N3yyeHue NOHATUWHOIO anmnapara,
aHaJIn3 BO3MO>KHOCTEH
MPAKTHYECKOTO MPUMEHEHUS,
pELlIEeHHUE TECTOB M 3a/a4.

Lenouncnennas apudmeruka.

Omnepanuu ¢ HeIbIMH YHCIaMu

N3yyeHue NOHATUWHOIO anmnapara,
aHaJIn3 BO3MO>KHOCTEH
MPAKTHYECKOT O MPUMEHEHUS,
pELIEeHHUE TECTOB M 3a/a4.

ITpakTudeckas padbora Nel

Pemienne TecToB u 3aj1a4.

Ycnosubie onepaTopsl If u else

N3yyeHne NOHATHWHOIO anmapara,
aHAIN3 BO3MOKHOCTEHN
MPaKTUYECKOTO MIPUMEHEHMUS,
pelIeHne TECTOB U 3ajay.

10

Jlornueckue onepaunu. OCHOBBI

N3yyeHne NOHATHWHOIO anmnapara,
aHAIN3 BO3MOKHOCTEHN
MPaKTUYECKOTO MIPUMEHEHMUS,
pelIeHne TECTOB U 3ajady.

11

Jlormyeckue onepanuu. IIpocreitmme
3aa4n

N3yyeHne NOHATHWHOIO anmapara,
aHAIN3 BO3MOKHOCTEHN
MPaKTUYECKOTO MIPUMEHEHMUS,
pelIeHne TECTOB U 3ajay.

12

Brnoxennsie u KaCKaJJHbIC YCIIOBHA

N3yyeHne NOHATHWHOIO anmapara,
aHAIN3 BO3MOKHOCTEHN
MPaAKTUYECKOTO MIPUMEHEHMUS,
pelieHye TeCTOB U 3aj1ay.

13

[TpakTrueckas pabora Ne2

Pemrenue TectoB u 3a7au.

14

HCJ’IO‘II/ICJ'ICHHHﬁ THUII JaHHBIX

N3yuenne NOHATUHMHOIO ammapara,
aHalM3 BO3MO>KHOCTEM
MIPAKTUYECKOT O MIPUMEHEHUS,
pellIeHNnEe TECTOB M 3aj1a4.

15

Bcrpoennbie GyHKIMH, omiepaTop in

N3yuenne noHATHIHOIO arrapara,
aHau3 BO3MOYKHOCTEH




MIPAaKTUYECKOT O [IPUMEHEHMUS,
pelIeHre TECTOB U 3a1a4.

16

Moayss math

MN3ydenne NMOHATUHHOIO ammapara,
aHanu3 BO3MOKHOCTEMN
MPAKTHUYECKOTO MIPUMEHEHUS,
pelieHe TeCTOB U 3aj1ay.

17

CTpOKOBBIN THUIT JAHHBIX

MN3ydenne NMOHATUHHOIO ammapara,
aHanus BO3MOKHOCTEMN
MPAKTUYECKOTO MIPUMEHEHUS,
pelieHe TeCTOB U 3aj1ay.

18

Huxa for

N3ydenne NMOHATUHHOIO ammapara,
aHanus BO3MOKHOCTEMN
MPAKTUYECKOTO MIPUMEHEHUS,
pelieHe TeCTOB U 3aj1ay.

19

YacTtrle CliCHapuu

N3ydenne NMOHATUHHOIO ammnapara,
aHanus BO3MOKHOCTEMN
MPAKTUYECKOTO MIPUMEHEHUS,
pelieHe TeCTOB U 3aj1a4.

20

uka while

N3yyeHune MOHATUWHOIO anmnapara,
aHaJIn3 BO3MO>KHOCTEH
MPAKTHYECKOTO MPUMEHEHUS,
pelIEeHNUE TECTOB M 3a/a4.

21

break, continue, else

N3yyeHue NOHATHMHOIO amnmapara,
aHaJIn3 BO3MO>KHOCTEH
MPAKTHYECKOT O MIPUMEHEHUS,
pELIEeHHUE TECTOB M 3a]a4.

22

Bro)xeHHbIE IUKITBI

N3yyenne NOHATHWHOIO ammnapara,
aHaJIu3 BO3MOKHOCTEN
IIPaKTUYECKOT O IIPUMEHEHMUS,
pELICHKUE TECTOB U 3a1a4.

23

[TpakTuyeckas pabota Ne3

2

Pemenue TectoB u 3agad.

24-34

Pa3paboTka ¥ 3amuTa NpoexTa

22

[IpoekTHas AeSATETLHOCTh

68

9 kiace

Mopayas Nel «IIporpammupoBanue B Python» (684)

Tema

Komn-Bo
4acoB

KpaTKOG OIMMCAaHHUEC COACPIKAHUA
3aHATUA

Wnanexcanusa

2

IIposenenue nucTpykraxka Th
N3yyenne noHATHIHOIO ammapara,
aHanu3 BO3MOYKHOCTEH
MIPAaKTUYECKOTO IIPUMEHEHMUS,
pEILICHKUE TECTOB U 3a1a4.

Cpe3bl

N3yuenne NOHATUHHOIO ammapara,
aHalM3 BO3MO>KHOCTEM
MIPAKTUYECKOT O MIPUMEHEHUS,
pellIeHrEe TECTOB M 3aJ1a4.

MeTtos! U GyHKIHH

N3yuenne NOHATUHMHOIO ammapara,
aHalM3 BO3MO>KHOCTEM
MIPAKTUYECKOT O MIPUMEHEHUS,
pellIeHrne TECTOB M 3aJ1a4.




Tlouck u 3amena

N3yyeHue MOHATUWHOIO ammapara,
aHaJm3 BO3MOKHOCTEN
IIPaKTHYECKOr0 IIPUMEHEHUS,
pelleHne TECTOB U 3a/1a4.

IMaMATU KOMIIBIOTCpa

Knaccuduxamnus cumbonoB. CTpoku B | 2

N3ydenne NMOHATUHHOIO ammapara,
aHanus BO3MOKHOCTEMN
MPAKTUYECKOTO MIPUMEHEHUS,
pelIeHne TeCTOB U 3aj1ay.

ITpakTnueckas padora Nel 2

Pemenne TecToB n 3aJa4.

OcCHOBBI pabOTHI CO CIIUCKAMU 2

N3yyeHne NOHATHWHOIO ammnapara,
aHaim3 BO3MOKHOCTEN
MIPAKTUYECKOTO IIPUMEHEHMUS,
pEIIEeHUE TECTOB U 3a/1a4.

MeToOn!l CIIUCKOB

N3yyeHne NOHATHWHOIO ammnapara,
aHaim3 BO3MOKHOCTEN
IIPAKTUYECKOTO IIPUMEHEHMUS,
pELIEHUE TECTOB U 3aJau.

BBIBOI 251EMEHTOB CITHCKA 2

Pemienne TecToB u 3a1a4.

Mertoasl ctpok: split, join 2

N3yyeHune mOHATUWHOrO amnmapara,
aHaJIn3 BO3MO>KHOCTEH
MPAKTHYECKOTO MPUMEHEHUS,
pELIEeHHUE TECTOB M 3a/a4.

10

CrincouHble BhIpaXEHUS U 2

N3yyeHnne NOHATHWHOIO ammnapara,
aHaJIu3 BO3MOKHOCTEN
IIPaKTUYECKOT O IIPUMEHEHMUS,
pELIEHUE TECTOB U 3aJau.

11

CopTupoBKa CIHCKOB

N3yyeHue NOHATUWHOIO anmnapara,
aHaJIn3 BO3MO>KHOCTEH
MPAKTUYECKOTO MPUMEHEHUS,
pEllIeHHEe TECTOB M 3aja4.

11

[TpakTuueckas pabora Ne2 2

Pemenue TecToB U 3agay.

12-17

OyHKIMHT

N3yyeHne NOHATHWHOIO anmapara,
aHAIN3 BO3MOKHOCTEHN
MPaKTUYECKOTO MIPUMEHEHMUS,
pelIeHne TECTOB U 3a]a4.

18-34

Pa3paboTka ¥ 3ammuTa npoexTa 2

[IpoekTHas AeSATETLHOCTh

68

9 kiace

Mopayab Ne2 «AnxenepHasi rpagpuka (684)

Tema

Teopus

KoHncrpykropcekas
nokymeHrauus. Equnas
cucrema
KOHCTPYKTOPCKOMN
JOKYMEHTaIUH.
Cranpapter ECK/I.
Bunel nznenuii n
KOHCTPYKTOPCKHX
JTIOKYMEHTOB.

Cranmapter  ECK/I.
JIOKYMEHTOB.

Bunbl  KOHCTPYKTOPCKHX

Kon-Bo yacos
[TonsiTue KOHCTPYKTOpCKON JokymeHTauuu. s | 2
4Yero Hy)KHa KOHCTPYKTOPCKas JOKYMEHTALMs.




2 OcHOBHBIE BOBMOKHOCTH | YYEHUK JOJDKEH YMETh HauMHaTh U 3aKaHYUBATh | 2
" HazHauyeHue Kommac pabory ¢ KOMITAC-3D V12, nomkeH 3HaTh, Kak
3D. HactpauBath cucremy KOMITAC-3D V12 |, 3nars
Co3pmanue npocTenimx OCHOBHBIM 3JIEMEHTHI OKHA, CIOCOOBI YIpPaBICHUS
oobekToB B Komnac 3D. | u3obpaxkennem.  Mcnonb3oBanne B pabote
MIPOCTPAHCTBEHHBIX CLIEH | HHCTpyMeHTalpHyl0 manens B KOMIIAC-3D.

Coznanue npocreimux 00bekToB B Kommac 3D.

3 IIpssmoyrosibHOE N3ydyenue 3aKOHOB [IPOELUPOBAHUS. | 2

IIPOELIPOBaHKE [IpsMoyrosibHOE NPOELUPOBAHUE TOYKH, JIMHHH,
TUIOCKON (pUTypBHI

4 Compsokenne B Komnac | M3ydeHue BUIOB CONPSKEHUS U BbIYEPUMBAHUE B | 2
3D Kommac 3D

5 VYceueHnnble YMeHue BpluepUMBaTh YCEUEHHOW T€OMETPUUECKON | 2
reoMeTpuyeckre GUrypsl | Gurypsl
U pa3BEPTKHU HX.

6 Ilepeceuenue YMeHuss BblUEpUMBATH IPOEKIUM IE€PECEUECHUS | 2
reOMETPUYECKUX reOMETPUUYECKUX PUTryp

7 Kpusble 1nHMM. BeluepunBaHue KpUBBIX JIEKAJIBHBIX JUHUI 4

8 [IpoeknuoHHbIE [IpumeHeHne KpUBBIX JIMHUN B BbIUEPUYMBAHUM | 2

CBOMCTB | TexHu4eckux cucreM. llonsatusa: IIpoexkunonHsie
a KpUBBIX JMHUH. CBOMCTBa KpHBbIX JIMHUI. KacaTenbHble 1 HOpMaIU K
KpUBBIM JIMHUSM OKpPY>KHOCTh B TUIOCKOCTH OOILIEr0
HOJIOKEHHUS. BunTOBBIE
JIMHUMU. Ob6Box  Touek  Ha
iockocTu. CrocoObl mocTpoeHus: 00BOJIOB U
WX [PUMEHEHUE B TEXHUKE

9 Tenn B oproroHajipHbIX | BeluepunBaHue TeHEH B OPTOrOHAIBHBIX 20
IPOCKIMSIX IPOEKIIHSX.

10 | PabGouue yeprexu | M3o0paxenne cranmaptHeix aetaneil. UYeptexu | 4
JeTajnei. JeTaqeil  co  CTaHJapPTHBIMM  HU300paKEHHUSIMH.

Yeprexnu OpPUTHMHAIIBHBIX
netaneil. DckusupoBaHue neraneid. Pasmepsl. Bumst
pa3MepoB.

11 | Bunasl coennuenunii BrruepunBanue BUIOB coenuHeHus: OonrtoBoe, | 10

pe3p00BOE, HIMUIEYHOE, 3aKJICTIOYHOE.

12 | U300paxenus BbruepunBanue cOopounbix eauHul. Yeptexu | 10
COOpOYHBIX €AUHUL. pa3bEMHBIX M HE Pa3bEMHBIX COSAMHEHUN U ITepeiay.

Y CIIOBHOCTH 1 YIPOILLICHHSI.
13 | COopouHslii uepTex CocraBieHue M uTeHHe cOOpOYHOro uyeprexa |4

n3nenuii B Kommac 3D

o6mero Buaa. Cnenudukanys. [lepeueHs 31eMeHTOB.
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1. IInannpyemble pe3yJIbTaThl H3y4YeHHUs] Kypca BHEYPOYHOIl 1esITeJIbHOCTH

(TMYHOCTHBIE, MeTallpeIMeTHbIE, IIPeIMeTHbIE)

JImaHOCTHBIE (BOCIIUTATEIIbHBIE
pE3yIbTATHI)

- (¢opMupoBaHUe yueOHO-TIO3HOBATEIHLHOTO HHTEPECA K
HOBOMY y4eOHOMY MaTepuaity u crioco0am pereHus
HOBBIX 33]1a4;

- OpHEHTAIlUW Ha MOHWMaHHE MPUYHH yCIieXa BO
BHEY4YeOHOI AEeATETHHOCTH,B TOM YHCIIe HAa CAMOAHAIIN3
¥ CAaMOKOHTPOJIb PE3yJIbTaTa, Ha aHAINU3 COOTBETCTBUS
pe3yIbTaToOB TPEOOBAHUSAM KOHKPETHOH 33/1a4H;

- CIIOCOOHOCTH K CaMOOIICHKE Ha OCHOBE
KPUTEpPUEB  YCHEIIHOCTH BHEY4YeOHOW JEATEIbHOCTH;

MHUPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOH MPAKTUKH,

TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHUIO, B TOM

qrciIe caMo00pa30BaHMIO, Ha MPOTSHKEHUN BCEH

YKU3HH; CO3HATEIILHOE OTHOIICHHUE K HEIIPEPHIBHOMY

00pa30BaHMIO KAK YCIOBUIO YCIICTITHON

npoQeCCHOHAITBEHON U OOIIIECTBEHHOM JIEATEIBHOCTH;

ACTETHYECKOE OTHOIIEHUE K MUPY, TOTOBHOCTB K

ACTETUYECKOMY OOYCTPONCTBY COOCTBEHHOT'O

ObITA;

TOTOBHOCTh OOYYaIONIMXCS K TPYAOBOU

PO ECCUOHANBHON JEATEIbHOCTH KaK K

BO3MOYKHOCTH YYaCTHS B PEIICHUN JIMYHBIX,

OOIIECTBEHHBIX, TOCYaPCTBCHHBIX,

0011IeHaIIMOHAIBHBIX MPOOIIEM;

(dbopMHpOBaHNE BHYTPEHHEH MO3MIINY IIKOJbHUKA Ha

YPOBHE TOJOKHUTEIEHOTO OTHOIIECHHUS K IIIKOJIE,

MOHUMAaHUS HEOOXOJUMOCTH YYEHHS, BRIPAKEHHOTO B

npeo0IalaHuy yaeOHO-TI03HABATEIbHBIX MOTHBOB U

MPEINOYTEHUH COLIMATBHOTO CI0c00a OLIEHKU 3HAHUIA;

(dbopMupOBaHUE BBIPAKEHHON YCTOMUMBOM yueOHO-

MO3HABaTEbHOW MOTHBAIIMU YUCHHUS,

(dbopMHEpOBaHUE YCTOWYMBOTO Y4eOHO-

MO3HABATEIFHOTO HHTEPEca K HOBBIM OOLITUM

crioco0aM peleHus 3a1ay;

dbopMupoBaHUE aIeKBATHOTO MOHUMAHUS

MPUYUH YCIIENTHOCTH/HEYCTICITHOCTH

BHEY4eOHOH J1eATeTbHOCTH.

MeTaHpeJIMeTHLIe

PerynsitTuBHbIe
OOyuaromuiicss HayYuTCs:

IUIAHUPOBAaTh  CBOM  JEMCTBHA B  COOTBETCTBHUHM C
[IOCTABJICHHON 3a/1a4€il U YCJIOBUSAMHU €€ peallu3aluy, B
TOM YHCII€ BO BHYTPEHHEM ILIaHE;

YUUTBIBaTh YCTAHOBJIEHHBIE IpaBUja B IUIAHUPOBAHUU M
KOHTpOJIE CIoco0a pelIeHus;

OCYILIECTBIISATh UTOTOBBII U MOIIATOBbIM KOHTPOJIb 1O
pe3yibTary;

OLICHMBATh IPAaBWJIBHOCTH BBIIOJHEHMsI JIEHCTBHS Ha
YpPOBHE aJIeKBaTHOM PETPOCIIEKTUBHOU OLICHKU
COOTBETCTBHSI PE3yJbTaTOB TpeOOBaHMSAM JTaHHOM 3amauu




1 3a7a4HOM 00J1acTH;

aJIcKBaTHO BOCHPUHUMATh MPEAJIOKEHHUS] U  OLICHKY
y4UTENIEeH, TOBAPUIIEH, pOJUTENICH U IPYTUX JIHOJICH;
paznuyarh crocod U pe3ysbTar JeHCTBUS.

OO0y4Jaromuiics: TOTyYUT BO3MOXKHOCTh HAYIUTHCS:

B COTPYAHHYECTBE C YUUTEJIEM CTAaBUTh HOBBIC YUCOHBIC
3a7a4H;

MPOSIBIISATEH TIO3HABATEIbHYIO UHUIIMATUBY B YI€OHOM
COTPY/IHHYECTBE;

CaMOCTOSTENIbHO ~aJI€KBAaTHO OIICHUBATh IPABUILHOCTD
BBIIOJIHEHNUS  JEWCTBHS M BHOCHUTH  HEOOXOIUMBIE
KOPPEKTUBBI B HUCIIOJIHEHHE KaK MO XOJy €ro peajli3allui,
TaK U B KOHIIE JEHCTBUS.

ITo3naBaTesibHBIE
OOyuaromuiicss HayYuTCs:

UCKaTh U HAXOAUTh 0000IIEHHbIE CIIOCOOBI pelIeHUs 3a/1a4,
B TOM qHce, OCYIIECTBIIATh pa3BepHYTHIN
MH(GOPMAIIMOHHBIN MOUCK W CTABUTh HA €0 OCHOBE HOBBIE
(yueOHBIC 1 TTO3HABATEIILHBIC) 331a4H;

KPUTHYECKU OLICHUBAaTh u UHTEPIPETUPOBATH
UH(POPMAIUIO C Pa3HBIX TO3UIIHIA;

UCIOJb30BaTh  Pa3NUYHbIE  MOJENbHO-CXEMaTUYECKHE
CpeICTBa /Il TPEACTABICHUS CYIICCTBCHHBIX CBS3CH W
OTHOIICHUH, a TakkKe NPOTHUBOPEYUH, BBIABICHHBIX B
WH(POPMAITMOHHBIX UCTOYHUKAX;

BBIXOJHTH 32 paMKU Y4eOHOTO TMpeIMeTa M OCYIIECTBISThH
LIEJICHANPABJICHHBIA MOUCK BO3MOXHOCTEW I IIUPOKOTO
MepeHoca CpeCTB U CIIOCOOOB ACHCTBHUS;

BBICTpaMBaTh HHIUBUIYATBHYIO 00Pa30BaTEIIbHYIO
TPaeKTOPHIO;

MEHSATh W yIep)KWUBaTh  pa3Hble  TO3WIMH B
MO3HABaTENbHOU JESTENLHOCTH.

OOyuaromuics MoIyIuT BO3MOKHOCTh HAYUUTHCS:

OCYILECTBIIATh BBIOOp Hamnboiee 3(PPEeKTHBHBIX CIIOCOOOB
pelleHus 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;
OCYIIECTBIISITh CHHTE3 KaK COCTaBJICHHE IEJIOTr0 U3
qacTei, CaMOCTOSTEIbHO JOCTpauBas U  BOCIOJHSSA
HE/IOCTAIOMINE KOMITOHEHTEI,

CTPOMTBH JIOTHYECKOE PACCyXkIEHUE, BKIIOYAIOIIee
YCTaHOBIICHNE

PUYMHHO-CIIEICTBEHHBIX CBS3€il;

KoMmyHHKaTHBHBIE
OOyuaromuicss HayYuTCs:

aJICKBAaTHO HCIIOJb30BaTh KOMMYHUKATUBHBIC, IIPEKIC
BCETO —pEYEBBIC, CPEACTBA JUI1 PpELICHUS pa3IU4YHbIX
KOMMYHUKATUBHBIX  3a1ad4, CTPOUTH MOHOJIOTHYECKOEC
cooOuienue, BJIaJIETh JINaTIOTH4ECKOU dopmoit
KOMMYHUKAIIMHU, HCIIOJIB3Yysd, B TOM YHUCIC CpCACTBA U
uHcTpyMeHThl MKT ¥ AMCTaHIIMOHHOTO OOIIEHMS;




JIOMyCKaThb ~BO3MOXXHOCTb ~ CYILIECTBOBAHMS Yy JIIOJEH
Pa3IUYHBIX TOYEK 3pPEHUs, B TOM YKCIIE HE COBIAJIAIOIINX
Cc ero coOCTBEHHOW, M OPHEHTUPOBATHCS HA TMO3UIIMIO
napTHepa B OOIIEHUU U B3aUMO/ICHCTBUMY;

dbopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIIHIO;
3a/1aBaTh BOIPOCHI.

MpeamerHble

OOyuaromuicss HayYUTCS:

HCIIOJIb30BaTh T'OTOBEIC IIPUKIIAIHBIC KOMIIBIOTCPHBIC
IPOrpaMMbl B COOTBETCTBHH C THIIOM pELIaeMbIX 3a1ad H
110 BBIOpPAHHOW CIIELUAIN3AlLNN;

HOHMMAaTh ¥  WCIOJNB30BaThb  OCHOBHBIC  IOHSTHS,
CBSI3aHHBIC CO CJIOXKHOCTBIO BBIUKMCIICHHI;

UCIIONB30BaTh  KOMIIBIOTEPHO-MAaTEMAaTHUECKUE  MOJICIH
JUISL aHaAJM3a COOTBETCTBYIOIIMX OOBEKTOB M MPOLIECCOB, B
TOM  4YHCIE  OLCHHBAaTh YUCIIOBBIE  MapameTphbl
MOJICIUPYEMBIX ~ OOBEKTOB W IIPOIECCOB, a  TaKKe
UHTEPIPETHPOBATh PE3yJbTaThl, MONy4aeMble B XOJE
MOACIINPOBAHHUA PCAIbHBIX IIPOLCCCOB; NpeaACTaBJIATh

pe3yibTaThl  MaTeMaTHYECKOTro MOJICIMPOBAHUS B
HATJISITHOM  BHJIC, TOTOBUTH IIONYYCHHBIC JaHHBIC JUIS
nyOIHKaINH,

aprymentupoBath BbIOOp cpenctB UKT g pemenus
npogecCHOHANBHBIX U Y4EOHBIX 3a/1a4;

CO3JaBaTh YHHUBEPCAIbHBIE IPOTrPaMMHBIE KOABI  JUIA
peleHus JOTMYECKUX  3a]ay,  IPAKTHYECKUX U
OJIMMITHAIHBIX 337124 [0 MaTeMaTuke W UHPOPMATHKE;

OOyuaronuics MOIy4UuT BO3MOKHOCTh HAyUUThCS:

UCIOJb30BaTh HAaBBIKM U ONBIT pa3pabOTKU MporpamMMm B
BBIOpaHHOM cpelie MPOrpaMMUPOBAHUS; UCII0JIb30BaTh
OCHOBHBIE YIPaBISIOUME KOHCTPYKIMH
MIOCJIEA0BATENBHOIO  MPOTPAMMHUPOBAHMS  MOAYIM H
OMOIMOTEKN; BHIIOIHATH CO3/IJaHHBIE TPOIPaMMBI;

aHaJIU3UpOBaTh  TOTOBBIE  MOJCIM  HA  IPEIMET
COOTBETCTBUS PEAIbHOMY OOBEKTY WM IIPOLiecCy;
OpUMEHATh 0a3bl JAaHHBIX U CIIPABOYHBIE CHCTEMBI IPH
pellleHny 3a]ad, BO3HUKAIOIMIMX B XoAe YydeOHOM
NeSITeIbHOCTH U BHE €€; co3/1aBaTh yueOHble 0a3bl JaHHBIX;
IIOHUMAaTh OCHOBHBIC TIPHHIMIIBI YCTPOMCTBA SI3BIKOB
IIPOrpaMMHUPOBAHUS HAITUCAHUS €r0 MPOrPaMMHOIO KOJa C
MOMOIIBI0 KOMIIBIOTEpA W/WJIM MOOWIIBHBIX 3JIEKTPOHHBIX
YCTPONCTB;

UCIOJIb30BaTh MpaBuiia 6€30MacHOi, 5KOHOMUYHON PabOTHI
C KOMIIbIOTEPAMU U MOOMJIBHBIMU YCTPOHCTBAMU;
[IOHUMATh o0rmue [IPUHLUIIBL pa3paboTKu u
(GYHKIIMOHUPOBAHUSI TPOTPAMM,HATUCAHHBIX C MTOMOIIBIO
si3bIKa MporpammupoBanus Python$

KPUTHYECKH OILIEHWBAaTh HMH(OpPMAIHMIO, MOJYyYEHHYIO U3
cetu MHTEpHET.
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