MYHHUIINITAJIBHOE BIO/IZKETHOE OBHIEOBPA3OBATEJIBHOE
YYPEXKJAEHHUE
CPEAHAA OBIHIEOBPA3OBATEJIBHASA HIKOJIA Nel TOPOZIA
I'PA3U

[IpuHsTa penieHueM YTBepKIeHa MPUKA30M
II€JaroruuecKkoro CoBeTa MBOY COII Nel r. I'psizu
npotokoa Ne 1 or 30.08.4024 30.08.2024 Ne

TOUKA \!pocm

JlomomHuTenpHAs o0Iieo0pazoBarebHas mporpamma

«Hnorcenepnoe oeno»

C MCIOJIb30BaHUEM 000pPYAOBaHUS LIEHTPA €CTECTBEHHOHAYYHOU
Y TEXHOJIOTHYECKOW HAIIPaBJIECHHOCTEN
«Touka pocra»
YPOBEHH OCHOBHOT'O OOIIEr0 00pa30BaHUs
CpOK peanuzaiuu | roa

Ilenaror 1OMOJHUTEIHLHOTO
oOpazoBanus: Ky3nenos
Jmutpuii CepreeBuy

I'psizu 2024



A

Oraasjienue.

HopmatuHo-nipaBoBas 0a3a

OO11as XxapakTepucTUKa Kypca BHEYPOUHOU JAESTENBHOCTH.

OnucaHue Mecta Kypca BHEYPOUHOU JEATENBHOCTH.

@DOopMBI, TEXHOJIOTUHU U KOHTPOJISL I€ATEIILHOCTH

TeMaTnueckoe NJIaHUPOBAHUE Kypca BHEYPOUHOH JAEATEIBHOCTH.
[Inanupyemble pe3ysbTaTbl M3Y4EHUS Kypca BHEYPOUYHOU JESITEIBHOCTH
(JIMYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE PE3YJIbTATH OCBOEHMSI Kypca

BHEYPOYHOMU JI€ATEILHOCTH).



1. HopmaTtuBHO-npaBoBasi 6a3a BHEYPOYHOM 1eATEJIbHOCTH:

o @ecnepanbabiii 3akoH Ne 273-D3 ot 29.12.2012 «O06 ob6pazoBanuu B Poccuiickoii
denepanuny;

e [lpuxaz MwunucrepcTtBa ob6pasoBanusi u Hayku P® ot 17 mas 2012 r. Ne 413 "O6
YTIBEP)KICHUU  (hefepabHOrO TOCYAApCTBEHHOTO  00pa30BaTeNbHOIO  CTaHAApTa
cpenHero oOrmiero oopa3zoBaHus';

e [Ipukaz MwunoOpuayku Poccum ot 31.12.2015 N 1577 "O BHeceHMH M3MEHECHHM B
(benepanbHbIi TOCyIapCTBEHHBIH 00pa30BaTeNbHBIN CTAaHIAPT OCHOBHOTO OOIIETO
o0pa3oBaHusA, YTBEPXKACHHBIM mpukazoM MuHUCTEpCTBA 0Opa3oBaHHA M HAyKH
Poccuiickoit ®eneparu ot 17 nexadbps 2010 r. N 1897";

e JlocranoBnenue [J1aBHOrO TOCYAAPCTBEHHOIO CAaHUTApPHOrO Bpada Poccuiickon
Oenepanun ot 28 ceHTa0ps 2020 1. Ne 28 r. Mocksa "O06 yrBepxkaenun CanlluH CII
2.4.3648-20

e "CaHUTapHO-ONIUAEMHUOJIOTHUYECKHE TpeOOBaHMS K YCIOBUAM M OpraHU3alUu
oOydeHusi B 0011e00pa3oBaTENbHBIX YUPEIKICHUAX ",

e MeronuyeckuMH MaTepuaiaMd II0 OpraHM3allud BHEYPOUHOH JeSTeNbHOCTH B
00pazoBaTeIbHbIX YUPEKACHUSIX, PEATM3YIOUINX 00I1e00pa3oBaTebHbIE MPOTPAMMBI
Ha4yaJIbHOTO 001Iero oOpa3oBaHus (NMPWIOKEHHE K MHUChbMY JlemaprameHTa oOIero
obpazoBanuss MunoOpuayku Poccuu ot 12 mast 2011 Ne 03-296);

e [lucemo MunucrepcrBa obpaszoanuss U Hayku PD ot 18.08.2017 roma Ne 09-1672
«O HampaBJIeHWH METOAMYECKMX PEKOMEHIAIMKA [0 YTOYHEHUIO TIOHATHUS U
COJIEp’KaHMsl ~ BHEYPOUHOH JEeATeNbHOCTH B paMKax peaju3aldd  OCHOBHBIX
00111€00pa30BaTeIbHBIX MPOTPAMM, B TOM YHCJIE TPOCKTHOM AESTEIbHOCTHION;

2. IlosicHUTEILHASA 3AIIUCKA

@opMHUpPOBaHUE HHKEHEPHBIX KOMIICTEHLIMHN SBIAETCS CIIOXKHOM 3aj1ayei
COBPEMEHHOT0 00pa3oBaHus: KBaTU(UIIMPOBAHHBIN COTPYIHUK JOHKEH 00JIa1aTh
HE TOJIBKO MNpPO(ECCHOHAIBHBIMU KOMIETEHIMSIMH, HO M OOIIEKYJIbTYPHBIMHU,
(opMHUpPOBATH KOTOPBIE HEOOXOIUMO, HAUMHAS CO IIKOJIBHOI'O BO3pAcTa.

Kypc BHeypouHOU nestenbHOCTH «VHXEHEpHOE [elo» HalpaBlIeH Ha
(opMHUpOBaHNE HaYAJIbHBIX MHKEHEPHBIX KOMIETEHIIMM, TAKUX KaK: TOTOBHOCTb K
MOCTAaHOBKE, MCCIENIOBAHUIO M AHAINU3Y KOMIUIEKCHBIX MpOOJieM; CIIOCOOHOCTH
OLICHUBATh W OTOMPATh HEOOXOAMMYIO MH(OPMALHIO; CIIOCOOHOCTh NMPUMEHATH
HEOOXOUMBbIE TEOPETUUECKHE U IMPAKTHUECKUE METOJbI JUIsl aHajIu3a: HaXOAWThb
CHOCOObI  pelIeHUS HECTaHJAPTHBIX 3a/ay; KOMMYHHMKATHBHBIC HABBIKU;
OTBETCTBEHHOCTH 332 HHKCHEPHBIC PEILICHHUS.

2.1 O06mias xapakTepucTUKa Kypca BHEYPOUHOU 1€ATEIbHOCTH.
Kypc BHeypouHou pesrenbHOCTH «MHXKEHEepHOE 1e/mo» paccyuTaH Ha

06y11a101u1/1xc;1 5-9 kmaccoB M COCTOMT M3 MOHYHCﬁ, KOTOPLIC ABJISAIOTCA



HE3aBHCHUMBIMH JIPYT OT JAPYyTa, HO B TOKE BPEeMsI COOJII0IaeTCs MPEEMCTBEHHOCTb:

Kaace Hassanue moayJs KoanuyecTrBo yacos

S knacc | BBeieHre B MHKEHEPHOE JI€JI0 17 a.x.
KoHcTpynpoBanue 1 MoaeIupoOBaHue 17 a.x.

6 kiacc | BBegenue B mporpaMMHUpOBaHKE 17 a.x.
PoGoToTexHunka 17 a.x.

7 kimacc | TPU3 17 a.x.
3D-MoenpoBaHue 17 a.x.

8 knacc | [IporpammupoBanue B Python 34 a.x.

9 knacc | [IporpammupoBanue B Python 34 a.x.
Nnxenepnas rpaduka 34 a.x.

Onucanue MecTa Kypca BHEYPOYHOM 1eATeILHOCTH.

JlaHHBII KypC BHEYPOYHOM [ICSITEIBHOCTH PEATU3YyEeTCd B  pPaMKax

oOpazoBarenbHoil nporpammbl OOO wyepe3 MmilaH BHEYPOUYHOU AESATENbHOCTH.

Hacrosimmii kype coctaBnsier 204 yaca (1 yac B Henenro) s 3-9 Kiaccos.

2.3 ®opMbI, METObI KOHTPOJIS A€ATEILHOCTH.

@opMbI IPOBEACHUS 3aHATHMN:

03HAKOMUTEJIbHBIE TEOPETUUECKUE 3aHSATHUS;
MPAKTUYECKUE 3AHSTUS;

MIPOEKTHAs JIEITeIbHOCTD;

OpraHu3anus JIeaTeIbHOCTH B LIU(PPOBOM 00pa30BaTebHOM
cpene C UCIOJIb30BAHUEM JUCTAHIIMOHHBIX

00pa3oBaTeIbHBIX TEXHOIOTUH.

DopMbI KOHTPOJIS:

TCCTHI Pa3JIMYHBIX BUIOB;

PEIICHUC JIOTMYCCKUX 3a/la4, MATCMATHUYCCKUX 3a/ld4, HWHIKCHCPHBIX
3a1a4, 3aga4 B CpCaAcC IporpaMMHpPOBaHUA;

MIPAKTUYECKUE PaOOTHI.

MOHUTOPHUHT U y4YeT IUTAHUPYEMBIX pe3yJbTaTOB Kypca:

noptdoro obydarorerocs

POEKT



TemaTnueckoe IJIAHKPOBaHME

4 xnace
Moayas Nel «BBeneHue B HHKEHEPHOe ejioy» - 174.
Ne Tema Teopus Kou-
BO
4yacoB
[lepBrie maru B 3HAKOMCTBO C HEISAMHU 3aHATHH 110 MPOrpaMme

1 reometpuu. [Ipocteitmue «MaTeMaTU4eckoe KOHCTpyupoBaHue». CBs3b co 1
TreOMETPHUYECKHE IITKOJILHBIMU TIPEIMETAMH.

) CucTtembl CUHCICHHS ApudmeTrnKa HaTypaIbHBIX YACET U OCHOBHBIX 1
HapoJ0B MUPa BennurH. CBSI3b YHCIIa ¥ BETUYHMHBI H3MEPEHHSL.
MHOTroyronbHHUK. [Touck TpeyroiabpHOH U YEThIPEeXyroabsHOH GOpMEI B
TpeyronbHUK, npeaMeTax MOBCEIHEBHOM KU3HH. Beruncnenne

3 YeTHIPEXYTOJHHIK. nepuMeTpa MHOTOYToIbHUKOB. Kitaccudukanms 1
[IpssmoyTonbHUK, TPEYTOIHHUKOB B 3aBHCHMOCTH OT BEJIMYUHBI YTIIOB U

JUIMHBI CTOPOH.

4 Envaunne: n3mMepenus B Uzmepenue mumHb! (Maccsl) Ha Pycn, HHCTpyMeHTHI 1
Hpesneit Pycu JUISL U3MEPEHU S, CIIOBAPhb YCTAPEBUINX MEP JJIUHBI.

5 Nsmepenwne miomnianm. [onsTHe «iomans Gurypbi». CriocoObl cpaBHEHHUS |
Enunnne n3mMepenust. wiomaaei. EnuHunp! n3MepeHus IIomaim.

OKpY>KHOCTB U KPYT 3HAaKOMCTBO C TIOHITUSMH: «OKPYKHOCTBY,
6 «xkpyr». Llentp okpyxHocTu. Paguyc. Jluamerp. 1
Pabota ¢ uupkysnem. BeraepunBanue Guryp u y30pos ¢
MOMOIIBIO IHAPKYIIAL.

7 BaxHoe cBOWCTBO Briucannsie u ieHTpasibHbIE yIIibl. [locTpoeHue u 1
OKPY>KHOCTH M3MEpeHHe.

[pamas. IapannensHocts | [lapamnensHble npsmele B pupoe. [loctpoenne

? Y TIePIIEHANKYISPHOCTb MapauIeIbHBIX MPSIMBIX IIPH TOMOIIY YTOJIBHUAKA U 1
TIPSIMBIX muHeWKH. [IoHITHS «TTepIeHINKYIApHBIE IPSIMBIEY,

«TIEPIEHIUKYIIAPY.

9 [Mapannenorpamm. Pom6 CaoiicTBa mapajuienorpamMma u pomoOa. 3omotoe 1
CEUCHHE.

10 3amayn co CIMIKaMu 3aHMMaTeNbHbIE 3a1a9H CO CITMYKAMH HITH CUETHBIMHU 1
MAJOYKaMH.

1 I'eomerpudeckuii TpeHuHr | Perienue reoMeTpuyecKuX rojJOBOJIOMOK IO TOTOBBIM 1
YepTeKaMm.

12 [Tepenada TaltHBIX Crioco0bI 1M poBaHKs TEKCTOB, IPUCIIOCOOICHUS IS 1

coo011eHu (IPOEKT) mHupoBaHUsL.
Koopnunartsr. I'eorpadmyeckas kapra. MepuauaHbl U mapajieiiy.
13 KoopaunatHas cetka. MecTOIOIOKEHIE TOYKH Ha 1
KapTe. MakeT maxMaTHON JJOCKH.
14 Urpa «Mopckoii 60i» u Opranuzanus urp Ha OECKOHEYHOH JJOCKe. |
«KpecTuku- HOJMKI»
15 Hrpa «OcTtpoB cokpoButmy | 3amudpoBka MecTa HAXOKIACHHUS «KITama. 1
OrnpeneneHne ero KOopauHar.

16 Tomonoruyeckue OIbITHI CocraBieHue TOMOIOTHYECKOTO TIIaHa MECTHOCTH. |
OTnuune miaHa OT pUCYHKA.

17 JlaGupuHTEHI MogenupoBaHue pa3IMIHBIX JTAOUPUHTOB. 1

HaxoskneHre BeIxojia u3 JaOUPHUHTOB.




4 kiaacc

Moayab Ne2 «KoHcTpyHpoBaHue H MoaeaupoBanne — 17 yacoB

Koua-
Ne Tema Teopus BO
4yacoB
Konctpyuposanue uz «T» CocrapneHue KOHCTPYKIMM U3 HECKOIbKUX «T».
1 BoccTaHoBICHE «3aKPBITBIX» YacTeH (QUTYPHI, 1
cocTaBieHHOU n3 «T».
I'eomeTpuyeckue [Tnockue reomeTpruyeckre GUIyphl B UTPax.

) TOJIOBOJIOMKHU: CocraBnenue GUryp o pucyHKaM M3 4acTeil KBagpaTa 1
«[lenramuno» «Tanrpam» u | u npAMoyroipHIKa. HaxoxaeHue cocTaBHBIX YacTen
«CTOMaxXuoH» (hUryphL.

[Moctpoenue TpeyronpHuka | IlocTpoeHue TpeyroiabHHUKA MO TPEM 3aJaHHBIM
3 10 TPEM dJIEMEHTaM 3JIEMEHTaM C ITOMOIIBIO IMHEHKHU 0e3 LIeHBI AeTICHUS ’ 1
UPKYJIS.

4 JleneHre OKpy>KHOCTH Ha Pabota c mupkysem, neiaeHne okpykHocTH Ha 4, 6, 3 |
4acTH paBHBIE YacTH. Y30pbl U3 OKPYKHOCTEH.
CocTrapnenue miaHa Hcnonb3ys MakeT KopabJisi MOCTPOCHUE Ha TNIOCKOCTH

5 BepxHeH namyOsl Kopalis. | OCHOBHBIX OOBEKTOB BEpXHEH MmamyObl Kopadis 1
Kopiryca (ITPOeKT)

6 IIpocTpancTBo M TpexmepHoe nzmepenne. opma. Bzanmuoe 1
pa3MepHOCTh pacronioxenre GUryp B IPOCTPAHCTBE.

Hunuaap, map, KoHyc, [ToBTOpEeHME U KOPPEKIHSI 3HAHHUN YHAIHXCS O
7 nupamMuaa, npusmMa reoMeTpUYecKuX Telax. PasBepTKku MWIMHAPA, KOHYCA, 1
MTUPAMUJIBL.
ITpsamoyronbHbIMf Ky06 — npssMOyToJIbHBIH TTapaliIeNIeITUIIe ], BCE TPaHu
napamnenenunen. Ky6 u KOoToporo kBaapatsl. [locTpoenue pazBepTku
8 €ro CBOMCTBA reOMETPHUECKOro Teja (mapajuiesienunes] 1 Ky0) u3 1
Ooymaru. [lnomans moBepXHOCTH MPSIMOYTOIBHOTO
napajuiesienumnena u Kyoa.
W3mepenne u Beranciieane | [loHATHE «00BEM T€OMETPHUECKOTO TETIay.
o0beMa Kybunueckuii cantumetp. M3roroBneHue Mmoaenu
9 KyOnueckoro cantumerpa. Kyouueckuii nenumerp. 1
KyO6wngeckuii MeTp. /[Ba crmoco0a HaX0xKACHIS
TUTOMIA T IPSMOYTOJIHHOTO MapaJuIeNIeUIeIa.
Ourypku n3 KyoukoB v ux | M3o0pakeHre MPOCTPaHCTBEHHOTO Tella Ha MIIOCKOCTH
10 | gacreit — MeToJ Tpex npoekuuii. Onpenenenue 00bEKTa MO 1
TPOEKLIUSIM.
[IpaBunbHEIC [TonsTHE «MHOTOTpAaHHUKA» KaK (PUTYPHI,
11 | MHOrOrpaHHHUKH MOBEPXHOCTh KOTOPOM COCTOUT U3 MHOTOYTOJIbHUKOB. 1
I'panu, pebpa, BepIIMHBI MHOTOTPAHHUKA.
MakeTsl MOpckuX Kopabieii | KorcrpynpoBanne MakeToB Kopabdiei u3
12 | u3 mpocCThIX M3TOTOBJICHHBIX U3 OyMaru v KapToHa 1
TE€OMETPHUYECKUX TEIL. TEOMETPHUYECKUX TEJL.
Cummetpus (oceBas, IToustre cummerpuu. CHUMMETPHS B TIPUPOJIE.
13 | ueHTpanbHast) Ourypsl, UMEIOIINE 0Cb CHMMETPUU U LIEHTP 1
CUMMETPHH.

14 3epKaTbHOE OTpaKEHUE 3epkanbHOE OTpaXkeHHe NpeaMeToB. OMBITH ¢ 1

3epkasiamMu. MojienupoBaHre Kajaeiigockona.

15 OpHameHTHI Jluneitnpie u mIocKue opHaMeHTHL. M3roTopineHue 1

TpadapeToB pa3IMIHBIX OPHAMEHTOB.
I'eomerpus kieTyaTon [MocTpoeHne cMMMETPUYHBIX QUTYP B y30pOB Ha

16 | 6ymaru Oymare. MonenupoBaHue n3 Oymaru 1

17cuMMeTpUIHBIX puryp.

17 CummeTtpus B apxutekType | CHMMETpHs HEXUBOW MPUPOIBI, CAMMETPHS B )KU3HU |

(TIpoeKT)

YCJIOBCKaA.




5 kaace

Moayan Nel «BBenenue B nporpammupoBanue (Scratch)» - 17 yacos.

Koa-
Ne Tema ®opmMupyemMble KOMIIETCHINA BO
4yacoB
AnroputMm. CBoiicTBa 1 IIpnobpeTrenue 6a30BBIX 3HAHUI IO OCHOBAM
THUIIBI aJITOPUTMOB. ANTOPUTMU3AINY, TOHUMAaHUE POJTU ¥ Ha3HAYCHHUS
CniocoOsI 3anucu AJTOPUTMOB B TTOBCETHEBHOW KHU3HU H
anropuTMOB. Buapl po¢hecCHOHANTBHOM JIeATENFHOCTH YeJI0BEeKa

1 HCIIOJIHUTENICH anroputMoB | (00pasoBaHue, MPOU3BOACTBO, IT-uHAYyCTpHS, 1

(Yepemnamika, pobor, poOOTOTEXHUKA U Ap.)

XynoxHuk, kot L{apanka).

Pewenue 3anay c

TTOMOIIIIO AJITOPUTMOB.

3HAKOMCTBO CO cpenoi YmMenue opueHTUpOBaThHC B nHTEpdeiice Scratch.
Scratch. CripaiiT. BBI30B CrocoOHOCTh HAXOUTh HYTHBIC JIEMEHTHI BOJI
MepCOHaKeW 1 BCTaBKa BiuTankax «Komy», «KocTiomMb», «3ByKn», paboTaTh CO

) 06bekToB KocTrom CIICHOH, CO3/IaBaTh HOBBIC CIIPANTHI, COXPAHATh HX B 1
cripaiita. JleficTBus cMeHBI | BHjE (DailyIoB B IEPCOHATLHBIX KAaTajaorax, a TakKe
KOCTIOMOB H CIICH. obOparaThCs K COXpaHESHHBIM (paiimaM.

OTKpBITHE U COXPAaHEHUE

MTPOSKTOB B (aiiyiax.

Bbrokxu xomaH[ cpenbl. YMeHue nepeHoCUTh Ha CIIeHY OJIOKH KOAa, MEHSTh UX
Bbrokxu «BHEHOCTHY, napaMeTpbl, TyOIupoBaTh, yOAIATh, COTJIACOBBIBATh
«/IBmxenne», «3ByKm». 0JIOKH MEXKIy CO00i BHYTPH allTOPUTMA, 33/1aBaTh

3 Pa6ora c komangamu B CTapTOBYIO TOUKY 00BEKTa, 00 BEIUHITh KOMaH/IbI B 1

3akmagke «CKpHIT. CKPHIIT.

MexaHu3M co3aaHus

CKpHITa. 3aIyCK CKPUIITOB

Y TIPOBEPKA MCIIOTHEHMSI.

BosmoxkHOCTH pydHOTO YMeHne npuMeHsTh 6a30BbIe 3PPEKTH — H3MEHEHHUS
BHU3YaJIBHOTO I[BETa, pa3Mepa, ClIOCOOHOCTh PEIaKTUPOBAThH
pemakTupoBanus B Scratch | BHenrHMIA BU epcoHaka Bpy4uHyto. Brnanenue

4 — BBOJI TEKCTOB, 3arpy3ka nprUeMaMy BCTaBKH ()OHOB, 3aIMBKH KOHTYPOB 1
PUCYHKOB, IEPEHOCHI, I[BETOM, BBOJIa TEKCTa, N3MCHEHUE HAIIPABIICHUH U
MacCIITaOUpOBaHUS U TPACKTOPHIA B CIIpaiTe.

TepeMenIeHIs 00hEKTOB.

5 AHnManmst 00beKTa YMeHune CO3/1aBaTh yCJIOBHSA ~ 3amycka — —
CPEICTBaAMH MOJYJICH U ABTOMATHYECKH, MO IIETYKY MBIIIH, [0 HAXKATHIO
61oKxoB Kofa. biioku kojga — | Ha3HAYEHHOW KJIaBHILY. YMeHue 3a/1aBaTh 1
MepeMenieHNs, JeHCTBU, MOCTIEIOBATEIbHOCTH YepPEeOBAaHMUS KOCTIOMOB ISt
3aIyCK ¥ OCTaHOBKa CO3/IaHUs BUJIUMOCTH JIBUKCHUSL.
aITrOpUTMa.

6 Komanas! nukna 6moxa YMeHue 3amaBaTh IOBOPOTHL, YTOJ JIBIDKCHHS,
«KoHTpoJib. AHUMAaIIHUS C OTPpKEHHE TIEPCOHAXKA, JUTUTENBHOCTh JIEUCTBUI
WCTIOJIb30BaHMUEM KOMaH/]T («Unrn... I1aroBy, «IBITh. .. CEKYHII»). 1
NBIDKEHMS U 3ByKa. Pabora | CriocoGHOCTH COTJIaCOBBIBATh B3aMMHOE
C HECKOJIbKUMH 00BEKTaMH. | pacroiioxkeHue 2 u 6oee 00bEKTOB Ha CIICHE CIIpaiTa.

(ITonst, MeToTBI).
7 CrnoxxHasi aHUMAaIus C YMeHue co3naBaTh MOANPOrPAMMBI, COYETAIOIINE

IBYMST 00BEKTaMH.
YnpaxxHeHue

«Pazrosop apyseit». biok
«Cencoprr». Komanasr
«TepenaTry, «Kormaa s
noJyuy» 0J0Ka
«KoHTponby.

pa3nM4HbIe AeHCTBUA (TIEPCOHAXK JBIKETCS U
«pa3roBapUBaeT, APYTOH MEPCOHAX MPsIEMCS 3a
00BEKT WIIM TMOSBIIETCS U3-3a Hero U T.1.) OTpaboTka
YIIPaBJICHHS IEPCOHAKEM C TIOMOIIBIO KOMaH],
3aJ1aBa€MbIX BPYYHYIO U Ha3HAYEHU NEUCTBUM Ha
MIOJIb30BATEIBCKUE KOMAHIBI.




3HAKOMCTBO C MOHSATHEM
BETBJICHUS (BBIIOJTHEHNE
JEHCTBUH MO YCIIOBHIO).
Komanga «Ecau...» 0j10Ka
«KoHTpoib». biiok
«BBITIOTHUTG TIPU

YMeHue BCTpanBaTh B CIIPAUT OJOKH pa3HBIX TUITOB
YCIIOBHBIX OTIEPaTOPOB U MPOBEPSITH U3MEHEHUE
MOBEJICHUS TIPY CMEHE YCIIOBHIA. YMEHUE IPUMCHSTh
nonaoe («Ecnu... To..., MHAye...) U HEMOJIHOE
BeTBIeHUE («EC... TO...), IPUMEHSTH OIIepaTop
OCTaHOBKH U OTIEpAIMU KIIOHUPOBAHHUS TIEPCOHAKEH.

8
YCIIOBUMY, OJIOK
«BBITIOTHUTH TP YCIOBUU
... HHAYE BBIMOJHUTH
...», 050k «I[loBTOPATH
MTOKA HE BBITIOTHUTCS
ycioBue», 010k «CTom.
Bbrox «cencops». Cuctema | YMeHHE OpUEHTHPOBATHCS B CUCTEME KOOPAMHAT
KoopauHAaT. Peakiu Ha CIICHBI, 33/1aBaTh HANIPABJICHUS U PACCTOSHUS B
neiicTBrs (KHOTIKH, cucreMe X-Y, ocBoeHue onepanuit «llepememniatscs B
9 Ha3HAY€HHbIE KJIABUIIIH, TouKy», «IlepeiiTu B HanpaBieHuey, «Ha
MbIib). OOHapy)KeHue paccrosinue, «[loBepHyThCS  HA Yroi...»
npenstctBuit. Taitmepsl u CornacoBaHue Mocie0BaTeNbHOCTEN EPEMEILICHUN.
naysbl. YTpaKHEeHUE JlobGaBjieHHe TAaMUHTOB K Pa3IMYHBIM 0JIOKaM KoJ1a.
«CobupaeM sSToIb.
[lonsiTvie KOHCTAHT U YMeHue UCI0NIb30BaTh OJIOKM MaTeMaTHIECKUX
MEPEMECHHBIX, MPOBEPOK, CPABHECHUS TICPEMEHHBIX, OIPE/IEIICHIE
MaTEeMaTHYECKUE U KOHCTAHT, MCIIOJh30BATh OJIOKHU JIOTHYECKOTO
10 Joruveckue (M, Win, He) CJIOKCHHUS, YMHOXKCHUS, HHBEPCUY (OTPUIIAHHUS).
orepatopbl. CpaBHEHUE YMeHue OlleHUBATh MTOBEICHUE CIIPAiiTa B IIEJIOM H
(6ompe, MeHbIIIE, PaBHO, nepcoHakel Py N3MEHEHUH TIEPEMEHHBIX HITH
He paBHO). OnepaTopsl MapaMeTPOB UX HCIIOIH30BaHU.
O00BEIMHEHUS ¥ COUYCTaHMsI.
[NonsiTue 1uKIiIa, €ro YMeHue BcTpanuBaTh U HACTPAMBaTh IUKIIA CO
HCTIOJTH30BaHHUE B CYETINKOM (700aBIIATH TTapaMeTPhl CUETINKA), IIKIIA
MPOrpaMMHUPOBAHUH. C IPOBEPKOW YCIIOBUS, 33]]aBaTh U U3MEHSTH
Hactpoiika ycnosuii u YCIIOBHS BBIXOJIa aJITOPUTMA U3 ITHKIIA,
1 MapaMeTpoB MUK
(«IToBTOPSITE. .. pa3»,
«IToBTOPSATH 110 TEX TOP,
noka. ..», «IIoBTopsTs,
MokKa He...», «IloBTopATh
BCET/Ia»)
Coderanue HUKIIOB U YMeHune codeTaTsh HUKIIBI U BETBICHUSI.
BeTBieHMit. COOpka Hcnons3oBanne NUKIOB B JCHCTBUAX
MOCIIEA0BATEIEHOCTH MepeMeIIeHA, TOBOPOTOB, TOBTOPEHUH 3BYKOB.
12 NercTBUl (CMeHa
HaIpaBICHUN IBUKCHUS,
COTJIACOBaHUE HECKOJIBKHIX
YCIIOBHIA)
Pabora co 3Bykom. CrocoOHOCTh BCTABIISATh 3BYK U3 BCTPOCHHBIX
BceTpoennsie B Scratch oubmoTek Scratch, 3amaBaTh IITUTEIHHOCTH 3BYIaHUS,
13 OMOIHOTEKY U rapaMeTpbl TPOMKOCTH, BEIOUPATh BEICOTY TOHA
BO3MOXKHOCTH curHana. BrnajeHue 3neMeHTapHBIMU HaBBIKAMU
3ByKo3amnucu. 3menenue 3BYKO3aIIMCH M PEAAKTHPOBAHUSA ayTHO-TPEKa.
MapaMeTpoB 3BYKa.
bioxu rpynmsl «Ilepoy. Bnanenue HaBbIKaMU CO3/1aHUS U BCTABKH HA CIIEHKY
Broku u3 rpymnmsl TEOMETPHUYCCKUX MPUMHUTHUBOB, U3MEHECHUE MX
14 | «OmepaTops»: pa3MepoB, 3aJKBKa IIBETOM. BO3MOXHOCTH pUCOBaHUS
MaTeMaTH4YeCKHe, «OT PyKU» MBIIIBI0. 3HAKOMCTBO C OMIEPATOPOM
CTPOKOBBIE, YCIOBHBIE. reHepaIiy CIyJaiHbIX YHCE.
15 COopka, HacCTpoiika u YMeHHe OCYIECTBIATh OJIOYHO-MOTYJIBHYIO COOPKY




TECTUPOBAHHE AITOPUTMA.
CwMmena (hoHOBBIX
m3o0paxkennid. JlobaBneHue
3JIEMEHTOB U JeTaleH
00CTaHOBKH. YTIpaXHCHHE
«[lyTemecTBue KoTa
BOKPYT CBETa».

MIPOTPaMMBI, OTICHHUBATh KOPPEKTHOCTEH pabOTHI BCEX
€€ DIIEMEHTOB HCXO/IS U3 3aIlJIAaHUPOBAHHBIX ACUCTBUI
MIePCOHAXKEH, CIOCOOHOCTh BHOCUTH B IPOTPAMMY
VIIYUIICHHS B PaIliOHATN3AINH, ONTHMH3APOBATH KOJI.

Ompenenenne BUa
MIPOEKTa (aHUMAITHS, HTPa,
KBECT, KOMHKC) IS
CO3J/IaHUS TIPOTPaAMMBL.
IInanupoBaHue Croxera u

B Xo/1e OAroTOBUTENHHOTO M OpraHU3allMOHHBIN dTan
MIPOCKTHOM JIEATEITHHOCTH — YMEHUE CaMOCTOSATEIHHO
CTaBUTD LIEJb, INIAHUPOBATH 3a4a4Uu I €€
JIOCTHKEHUS, IPUBJIEKATh PECYPCHI U
aKTyaJIM3uPOBATh 3HAHUS, IOJTYUYECHHBIC B XOJIC

16 MepEHOC EeUCTBUI B U3y4YeHUS MOy Pa3BuTHE HABBIKOB TBOPUYECKOIO U
MIPOTPaMMHBIN KOJI. SBPUCTUYECCKOTO MBIILICHUS.
ITonroToBUTENIBHBIN dTAN —
BBIOOD MEpPCOHAXKEH,
Onpenenenne 00CTaHOBKH,
3aM¥Ch TEKCTOB M 3BYKa.
COopka, oT1aaKa u Ha sramne npencraBieHus U 00CYXICHUS — BIIaICHHC
MpEeACTaBICHUE OCHOBHBIMU  TE€PMHUHAMHU BU3YaJIHLHOTO
MporpamMMBbl. 3aliura MPOTrpaMMUPOBAHUE, YMEHHUE ONIEPUPOBATH MOHATUIMU
17 MIPOEKTA, KOJJICKTUBHOE aJTOPUTMHYECKOTO SI3bIKA, YMEHHUE

o0cyxaeHne, ohopMIcHHE
BBICTABKH MPOCKTOB.

apryMEeHTHPOBAaHHO OTBEYaTh Ha BOTIPOCHI,
MOKa3bIBaTh MPEUMYILIECTBA MPOEKTA, OLICHUBATh
MIEPCTIEKTUBEI PA3BUTHUS M COBEPIICHCTBOBAHUS
CO3JIaHHOM MporpamMMBbI-CIIpaiTa.




6 KJacc

Monayab Ne2 «Po6oToTexnukay - 17 yacon

Koa-
Ne Tema ®opmMupyemMble KOMIIETCHINH BO
4yacoB
PoboToTexHuka kak 3HaHWA O IPUMEHEHUH CPEICTB aBTOMATH3AIINHU B
WHCTPYMEHT pa3pabOTKH | HayKe, IPOU3BOJICTBE, OOpa30BaHUM, UCKYCCTBE,
1 ABTOMAaTH3UPOBAHHBIX MeauIuHe, B ObITy. OcBOCHHE 0a30BBIX MMOHSITHIA: 1
TEXHUYECKUX CHCTEM. aNTOPUTM, Cpella MPOTPaMMHUPOBAHNS, HCKYCCTBEHHBIIN
WHTEIUIEKT, KO, KOHTPOJUIEp, TaTINK, MOy,
KOMaH/1a, YIIpaBIICHUE, 00paTHAs CBSI3b.
3HaKOMCTBO ¢ | HaBbiku cOOpKH 1IeTIH U3 DIIEMEHTOB IIATGOPMBI
amnmapaTrHoit 4acThio | (HaXOXKIEeHHE MO OMMCAHUI0 HEOOXOAMMBIX MOTyJIEH,
POOOTOTEXHHYECKON KOHHEKTOPOB, IIPOBEPKa HAJEKHOCTH COCTUHCHHUIA).
miatrpopmel  OmegaBot. | YMeHHe MoAKIIIOYaTh MUTAHUE U MOJTYJTU IBUTATEICH

2 bazoBeie  koMITOHEHTHI, | K maTdopme. CobimoneHne mpaBuia 6€301MacHOCTH 1

MOIYITH pacmmpenus, | mpu cOOpke, pa3dopke, MepPeMEIICHIH

JIATYUKH, poOoTOTEXHUYECKOH TUIAT(HOPMBI

KOHHEKTOPBI, 3JIEMEHTHI

YIpaBJICHHS.

3HaKOMCTBO ¢ | YMeHue OpUEHTHPOBATLCSA B OKOHHOM WHTepderice,
MPOrpaMMHON  YacThI0 | 3HATh HA3HAYCHUE KHOIOK, YMETh BHI3BATh CIIPABKY,
pOOOTOTEXHHYECKON nepeMeniaTb U MacmTabupoBaTh BU3yaJbHBIN
mwiatrpopmer  OmegaBot. | anroputm, 3amycKkaTs IPOBEPKY. Y MEHUE HACTPOUTH

3 OOmuii Bug uHTepdetica. | BUPTYaIbHYIO CXEMY, TIOJKIIOYUTD HJIEMEHTHI K |

Paboune 30HBl | KOHHEKTOpaM KOHTpoJUIepa. Y MEHUE COXPaHsATh
[IPOrpamMMBl. (hatinel nporpamm B hopmatax OmegaBot (.abp), kak
Buptyanbnas cxeMa. | M300paKeHHe, U OTKPBIBATh (hailiibl B cperie
OcHOBHBIC OJIOKM KOJa | Pa3pabOTKH W3 JIMYHOTO KATaIora B KOMIIbIOTEPE.
OmegaBot.
[IpaBuna cocraBieHus AnropuTMUYecKHe KOHCTPYKIIMH: CIeI0BaHHE,
MporpaMM: Ha3HAuYCHUE BETBJICHHE, ITMKJI. 3aITyCK ¥ OCTAHOBKA JICHCTBUH.
JIEUCTBUM, TPOBEPKA YMeHHne OpHEHTHPOBATLCS B CTPYKTYpe OJI0KOB KOIa
YCJIOBHH (BETBIICHHE), cpennl mporpamMmmupoBanus OmegaBot, ocyIecTBIsITh
IUKJIIBI, KOJIMYECTBCHHBIC MOKCK HY)KHBIX OJIOKOB, TPUMEHSATh HACTPONUKH
MapaMeTpbl. OCHOBEI KOJIMYECTBCHHBIX MTapaMETPOB, 3a/1aBaTh TIOPTHI

4 CXEMOTEXHUKHU: COOpKa MOJIKITIOYCHHSL. Y MEHHE yCTaHABIMBATH Ha 1
poboTa, MOJKITIOUSHHE K MOOMIIBHYIO KOJISCHYIO 0a3y KOHTPOJLIED, MOTYTH
KOMITBIOTEDY, pacumMpeHus, JaTYUKU U YCTPOUCTBA BHIBOJIA,
B3aMMOJICHCTBYE OCYIIECTBISTH MOJrOTOBKY POOOTA K 3aIyCKY.

OmegaBot co cpemoit
Arduino. I1IpaBuna
0€30IacHOCTH TIPH
obpareHun ¢ poOOTOM.

5 Coopka YMeHus: coduparth NpOCThIE MOCIEI0BATEIbHOCTH
MOCIIEI0BATEIBHOCTEH 0JIOKOB KO/1a, BRICTPAaUBaTh CBSI3U MEXKIY KOMaH[aMH,
KOMaH. YTpa)XHeHHE Ha3HAYaTh OTEPATOPHI 3aIlyCKa U OCTAHOBKH,

«llemmoukm». 3HAKOMCTBO C | pa3In4aTh aHAIOTOBEIE OPTHI (A) u mudposkie (Ne). |
BHUJaMH MOPTOB. 3anyck 1 | CrIoCOOHOCTh IepeMeniaTh, KIOHHPOBATh, YIAIAThH

OTJIaJKa MTPOTPAMMEIL. Osroku. Paznmuats ommOKku cOOPKHU KO/Ia, OITHOKH
Bo3MoskHbIE OIIMOKY U MX | 00pabOTKH KOHTPOJLICPOM, OIIMOKY HMOIKIFOYCHUH.
yCTpaHEHHE.

6 [IporpammupoBanue OcBoeHUE aNTrOPUTMUYECKON KOHCTPYKIMH «L ki,

nukira. OnpenencHne
yCI0BHA. 3HAKOMCTBO C
MIEPEMEHHBIMH.
YupaxneHue «/[prxkenue

3HaHWE BUJIOB IMKJIOB, TOHMMaHHUE MIPUHITAIA PAOOTHI
YCIIOBHOTO OTIepaTopa, yMEHHE 3a1aBaTh MapaMeTpbl
UK (JUTUTETLHOCTD, TIOBTOPHI, YCIOBUE BBIXO/IA)




110 BpEMCHI»

7 [Iporpamma c YMEHHE COTJIaCOBBIBATh CIIOKHBIE YCIIOBUS U
HECKOJIbKIMH YCIOBHSIMH. | TTapaMeTphl (CKOPOCTh, BPEM:I, HAIIpaBlIeHUE), YMEHUE
[Touck OJ0KOB KOMaHII BO | PaCCUUTHIBATh JadbHOCTh MEPEMEIICHUS HCXOIS U3
BCTPOEHHOM CIIPAaBOYHHKE. | CKOPOCTH JABM)KEHHUS. Y MEHHE BBICTABIIATH 3aJIEPIKKY
YopaxkHeHue JeHCTBYI U 3a7aBath nayssl (delay).

«Bnepen v Hazamy. CoBepIlIeHCTBOBaHNE HABHIKOB HABUTAIIUU BO
BcTpoeHHOM B OmegaBot cripaBoynHmKe OJI0KOB KOJIA.
Hcnons3zoBanue YMeHne BHOCUTHh KOPPEKTUPOBKH U U3MEHEHHS B
YIPaBISIONINX 3JIEMEHTOB. | MPOrpaMMy, IEPerpyNIupPOBEIBATH OJOKH. Y MEHHE
[IpoBepka yciaoBuit BCTPaMBATh OMEPATOPHI IPOBEPKH MTEPEMEHHBIX —
«Iloxa...BBITIOTHATG. ..» oTIepaIiiv CpaBHEHUsI ~ «OOJIbIIIe-MEHbIIIe- paBHO-HE
8 Yupaxnenue «IIoBopoTel» | paBHO» U Jorudeckue orneparopsl «-UJIN-HE».
YMeHue pacCUuThIBATh NaTbHOCTh IEPEMEIEHUS
po0oTa UCXOAs U3 CKOPOCTH IBUKCHHS U YTIIBI
MOBOPOTA 10 BPEMEHHU TIOBOPOTA, PACCUYMTHIBATH
TPaeKTOPHH — KBaAPAT, TPEYTOJIbHUK, TOTYKPYT.
3HaKOMCTBO C 3HAKOMCTBO ¢ IPUHIUTIAME IU(POBOTO YIIPABICHUS
napamerpamu paboThl CUTHAJIaMH, YCTPOHCTBOM CBETOIUO/IA H
CBETOIMO/IA 1 MBEE30M3ITYqaTeNs], MOIKII0YeHNE K KOHTPOILIEpy,
Mbe303JIeMeHTa (3BYK). pabourie quama3oHbl, B3aUMOICHCTBUE C

9 Hactpoiika sipkocty, KOHTpOJIIepoM. HaBBIKM H3MEHEHHUS BBICOTHI TOHA,
BBICOTHI TOHA, SIPKOCTH CBETOJIMO/Ia Yepe3 IUPPOBbIE MapaMeTphl
MPOJOKUTETHHOCTH. Koza.

YnpaxHeHue

«ITpuBercTBUE»

3HaAKOMCTBO C paboTOoi ITonnMaHue TIpUHITAIIA paOOTHI JaTINKA

JATYNKA TPETITCTBUSL. MIPETIATCTBUS KaK «Pa3MBIKATEIIs ST JIJI OCTAaHOBKH

10 YnpaxHeHne BBITIOJTHCHUSI KOMaH bl Y MCHHE UCTIOIh30BaTh JaTUUK

«Mexnay MPEensITCTBUAMIY» | TPENSTCTBHSI COBMECTHO C JPYTUMHU OJI0OKaMH KOfa, a
TaK)Xe COTJIACOBBIBATH pabOTy 2 MaTIMKOB
MIPETSATCTBUS OJJTHOBPEMEHHO.

3HaKOMCTBO ¢ paboToi 3HaKOMCTBO ¢ (PU3NUECKUM MPUHIUIIOM PaOOTHI

JaTIYNKa OCBEUIEHHOCTH. (oropesucropa. YMEeHHE ONBITHBIM ITyTEM MOJIOUPAThH

Hactpoiika peaknuii Ha YPOBHH OCBEUICHHOCTH JIsSI CpabaThIBaHUS

11 YPOBEHBb OCBEIIEHHOCTH. natanka.HaBeiku BCcTpanBaHus KoJja cpabaThIBaHUS
VYupaxuenus «HouHoi (hoTOpe3UCTOpa KakK yCJIOBHS 3aIlyCKa HIH OCTaHOBKHU
pobo™ u «/IBIkeHme K JeHCTBYI poboTa (Hayanio/0KOHYaHHE/ U3MEHEHHE
CBETY» JIBUKCHHS, TI0J1a4a 3BYKa, BKJIIOUYCHHUS CBETOIHOIA)
3HaKOMCTBO ¢ paboToit Hagpiku HaCTpOIKK JATYUKOB JTUHUHN AJIA €31bI IO
JATYNKOB JINHUH U Tpacce. YMEHHE MOHTHPOBATh U3 Ha KOJIECHYIO 0azy
JIOTIOJTHUTEIIEHOM po0oTa 1 COrJIacOBBIBATh UX JCUCTBUE. Y MEHHUE

12 | kHOTIKO#. YTIpaxKHeHHE — MPOrPaMMHUPOBAThH KHOIIKY KaK 3aMbIKaTeIb ISTH U
«E3nma o nmuaMM 10 MOJIa4¥ YIPABJISIONINX CUTHAIOB HA MOTOPHI H
MOBOPOTAa IIPU BKIIFOYEHHOM | YCTpOHCTBA BBIBOAA.

KHOITKE».

3HaKOMCTBO ¢ paboToit [Momydenue npepcraBneHus 00 yIbTpa3ByKe Kak O

YIBTPa3ByKOBOTO crocobe OpUEHTHPOBAHNSA B TIPOCTPAHCTBE,

JaJbHOMEpa. YIIPaKHEHUE | 3HAKOMCTBO C PUHITUIIOM pa0oThl Y 3-1abHOMEpa.

«20 caHTUMETpPOB JI0 CTeHBI | YMeHue noakiaovars Y3/l k 6aze, 3HAKOMCTBO C

13 1 Ha3a1». YTEHUEM TIOKa3aTeJIeii B MOHUTOPE

MOCIIE0BATENILHOTO TTOPTa. Y MEHUE MMPOTPAMMHO
W3MEHSThH YyBCTBUTEIHHOCTh JATbHOMEPA, OTPEACTISATh
PaHUIIBI YYBCTBUTEIILHOCTH, COBMEIIATh C
apaMeTpoM CKOPOCTH JIJIsl MPEAOTBPAILICHHSI aBapHil.

14 [lonsiTre moamporpaMmel. | YMEHHE COTIIACOBBIBATH Pa3INYHbBIE OJIOKH KOJa B

Cocrasienne

AJITOPUTME, 3aaBaTb OJHOBPEMCHHOC UCITIOJITHCHUEC




KOMOWHUPOBAHHBIX
ANTOPUTMOB yIIpaBICHUS
CKOpPOCTBIO,  BpEMEHEM
JIBIDKEHHS, OOHApY)KEHUEM
MPEMSITCTBUH, CBETOM H
3BYKOM. 3aaHus

OoJtee OTHOTO ACHCTBHS (HApUMEp, IIOBOPOT HAIIPABO
CO CHMKEHHEM CKOPOCTHU COIIPOBOXKJIATh CHPEHOM ).
YMeHne pazMeniath Ha KOJICCHOM 6a3e Oopiroe
KOJINYECTBO JIATYMKOB, MOJIyJIEH M YCTPONUCTB BBIBOAA
CUTHAJIOB JUIS UX COTJIACOBAaHHOMW pa0oThI (TIpuMep —
JaTYMK OCBEIICHHOCTH M CBETOIMO] HE pacIoiarath

«lopoxnas BIIOTHYIO)

0€30IMacHOCTbY,

«IToymreiickass MaITnHAa.

[IporpamMmmupoBanue YMeHue 3a/1aBaTh CTAPTOBEIC U (DUHUIIIHBIC TOYKH Ha

B3aMMOJICHCTBHS POOOTOB
IIpU KOMaHIHOH paboTe Ha
nonmurone. [Iporpamma
«YMHas Tpacca
(coBmecTHOE
Brimonaenne neficTBUiA).

MOJINTOHE, OLICHUBATh TPACKTOPHIO, BO3MOXKHBIE
MPENATCTBUA. Y MEHUE YUUTHIBAThH ITPU HACTPOIKE
CKOPOCTH, JaJIbHOCTH, IIOBOPOTOM TaKue (hU3MUECKUE
napameTpbl, Kak HHEPLUs, TPEHUE, TOTPEIIHOCTH
JIaTYMKOB. Y MEHHE COTJIaCOBBIBATh CBOM JICHCTBHS C
JIPYTUMH YYaCTHUKAMH, COBMECTHO OTIPEICIISATh

15 Hactpoiika napametrpon HACTPOMKU MPOTPAMMBI KaXKJ0T0 POoOOTa.
Ka)K70ro podoTa
VHANBUIYAIBHO.
KonnextuBHoe ucnbITaHuE
JBIOKCHUS POOOTOB Ha
MOJIMTOHAX PA3IMIHBIX
YPOBHEH CIIOKHOCTH.
Pa3zpaboTtka YMeHue MbICIIEHHO ¢(hOPMYJIUPOBATh M TIOCTABUTh
VMHAWBUIYAJILHOTO MTPOEKTa | 337a4y B paMKaxX BO3MOXKHOCTEH POOOTA-UCITOTHUTEIS
16 | ~MPOrpaMMbl s poboTa- | ¢ mociemyroIeM NepPeHECCHHEM aIrTOPUTMA B CPETy
ucnojguurens «Moi BH3YaJILHOTO IporpamMmupoBanust OmegaBot.
HIEPBBII KOI» Pa3Buture nucciaenoBaTenbCKoro Noaxona u
TBOPYECKOTO MBILIUICHUS
IIpencraBnenue u Branenve TepMuHOIOTHEH POOOTOTEXHUKH JIJIS
oOcyXaeHne MIPEJICTABJICHUSI CBOCH IIPOTPaMMBI, YMEHHE
VHWBUTY ATbHBIX HACTpauBaTh U OTIKHUBATH MPOTPAMMY, BUIETh
17 MIPOEKTOB — MPOrpPaMM, MEPCIEKTUBHI €€ NaNbHEHIIIETO Pa3BUTHSL.

CO3JIaHHBIX YYaCTHHUKAMU
Kypca.

[IpakTidecku MpUMEHATH BCE MOJIyYEHHBIE B PAMKax
W3y4YeHUsT MOAYJIS 3HAHUS U c(POpMUpPOBAHHBIC
HABBIKH.




7 kaace

Moayas Nel «TPU3» - 17 yacos
Koua-
Ne Tema Teopus BO
4yacoB
Breaenne 8 TPU3 Hcropust BO3HUKHOBEHUS; 3a7aui, QYHKIIUN U
1 npuHuunel; Mecto TPU3 cpenu TBoOpueckux Teopuii; 1
IIPUMEHEHHUE.

> TepMHUHONIOTHUS U KPAaTKOE N3ydeHune 3aKk0HOB pa3BUTUE TEXHUUECKOU CUCTEMBI 1
BBeneHue. CraTtuka.

3 Kunematuka M3yueHue 3aKOHOB pa3BUTHE TEXHUYECKOU CHUCTEMBI 1

4 Hunamuka M3yueHue 3aKOHOB pa3BUTHE TEXHUUECKOU CHUCTEMBI 1

5 Yrto Takoe anropuTMbl N3ydeHune npoTUBOpeUnid, MOBEPXHOCTHOTO
pemeHus MIPOTHUBOPEYHS, YIIIyOJIEHHOTO IPOTHBOPEUHS,
n300peTaTeNnbCKIX 000CTPEHHOT0 MPOTUBOPEUHS, HICATEHOTO KOHEYHOTO 1
3agad(APU3). pe3ynibTaTa, HEeno4YeK acCOLHalni.

OCHOBHBI€ TTOHSTHSI.

6 Cocrasnstomue API3. Tun 3agaum; nporusopeuns u MKP; pecypcsr;
Cxemarnudeckoe pellIeHre; aHau3 1
npexacrasienne AP3.

7 Moaudukanuun APU3. TlocnenoBarenbHOCTH 11ar0B HA MIPUMEPE pa3pelieHUs
OTansl U IpUMEPHI CJIOJKHBIX TEXHHYECKUX MpobiieM ¢ nomouisio APU3 1
penienus 3ana4 no APN3

8 BenonbHbIl aHaIu3 HcTopust BOBHUKHOBEHMSI, IPUMEHEHUE 1

9 QOYHKINOHATBEHO- Hcropust BOSHUKHOBEHUS, TPUMEHEHHE 1
CTOMMOCTHOM aHaJIN3

10 CucremMHBIN aHATN3 Hcropus BOSHUKHOBEHUS, IPUMEHEHHE 1

11 «luBepcruonHbIi» nogxox | VMcropus BOZHUKHOBEHHMS, IPUMEHEHHUE 1

12 Teopusi muccUmMaTUBHBIX Hcropust BOSHUKHOBEHUS, TPUMEHEHHE 1
CTPYKTYp
Meton MonenupoOBaHUS Urpa ¢ npumeneanem MMU

13 «MaJeHbKUMHU 1
genoBeukammy (MMY)

14 Metoa ¢oxambHBIX Pemenne npocreitmux TPU3 1
00BEKTOB

15 DaHTOTPaMMBI Wrpa ¢ npuMeHneHrneM MeTona (haHTorpaMm 1

16 | MeTonm accommanmii Hrpa ¢ npuMeHeHnEM METO/1a aCCOITHAITHIT 1

17 | UToroBoe 3ansTHE MO/IBEICHIE UTOTOB n3ydeHus TPU3 1




Moayab Ne2

«3d-monenupoBanue) - 17 yacon

Koa-
Ne Tema Teopus BO
4yacoB

Brenenue ITonyyenue HOBBIX 3HAHUH

1 Hctopus rpaduueckoit 1
JOKYMEHTAIUH
Cranmapter ECK/I. Tlonmydyenune HOBBIX 3HaHUM. BriuepurnBaHue BUJI0B
®opmartsl. Jluaum. JIMHUAM.

2 1
pudter. Hanecenne
pa3MepoB
TexHu4eckui puCyHOK ITonsTHEe TeXHUYECKUI pUCYHOK, 3cKu3. [IpruMeHeHue

3 TeXHUYECKOTO pucyHKa. [IpakTrueckas pabora 1

TEXHUYECCKUN PUCYHOK.

4 [onsitue MmonenupoBanus U | McTopust BOSHUKHOBEHUS MOHATHS. CBSI3b C IPYTUMHA |
KOHCTPYHPOBaHUE npeaMeTaMu.
Busl maTepuanoB u TlonmydyeHne HOBBIX 3HAHUM

5 MIPUMCHEHUE B |
MOJIETTUPOBAHUH U
MaKeTHPOBaHUHU

6 ITonsiTHe pa3BepTKH Kak M3roTorneHue-BRIYCPUNBAHNAC PA3BEPTKH Oy AyIICH 5
OCHOBBI MaKeTHPOBAHUS 00BEeMHOH IeTaIH

7 Brinonnenue [IpakTudeckas pabora >
MaKeTHPOBaHUS

? Coznanne depTeka Kak UsroroBnenne deprexka Oyaymieil KOHCTPYKITUH )
OCHOBA KOHCTPYUPOBaHUS | (caMoJieT, MalliiHa, KOpaodJib)

9 MaketupoBaHue IIpakTrueckass paboTa 1O BEITIOJHEHHUIO MaKeTa 6

3IaHUS




8 kiacce

Monayab «IIporpammupoBanue B Python» -34 yaca

Koa-
Ne Tema KpaTkoe onncanne BO
4yacoB
Brenenue. 3HakOMCTBO C IIpoBenenmne naCTpyKTaxa. Mcropus si3pika Python,
1 Python CHIIbHBIE U ci1adble cTopoHsb! Python, Python 2 VS 1
Python 3.
BriBoa 1aHHBIX, KOMaHAA M3ydeHune NoHATUHHOIrO anmnapara, aHajlu3
2 print BO3MOYXHOCTEH MPAKTUIECKOTO IPUMCHECHHS, PEIICHIE 1
TECTOB U 3a]1a4.
BBoj naHHBIX, KOMaH/Ia W3yveHre NOHATUITHOTO anmapara, aHaJIn3
3 input BO3MOYXHOCTEH MPAKTUIECKOTO IPUMCHECHHS, PEIICHIE 1
TECTOB U 3a]1a4.
[Mapametpsl sep u end. M3yueHue NOHITUITHOTO amnmapaTa, aHalu3
4 ITepemenHbIE BO3MOXXHOCTEH MPaKTUUECKOTO MIPUMEHEHUS, PEIICHUE 1
TECTOB U 3aJa4.
Henouncnennas W3yveHre NOHATUITHOTO anmapaTa, aHaJIn3
5 apudmeruka. OCHOBEI. BO3MOXHOCTEH MPaKTUYECKOTO IPUMECHEHHUS, pEIIICHHE 1
TECTOB U 3aJ1a4.
[enouucnennas M3ydeHune NoHATUHHOIO anmnapara, aHalu3
6 apudmeruka. [Ipocrelinue | BO3MOXHOCTEH MPAKTUIESCKOTO IPUMEHEHHS, PEIICHHE 1
3a/1auu. TECTOB U 3a]a4.
Ienouucnenuas M3ydeHune NoHATUHHOIrO anmnapara, aHalu3
7 apudmeruka. Oneparuu ¢ BO3MOXXHOCTEH MPaKTUUECKOTO IPUMEHEHUS, PEIICHUE 1
I[ETBIMU YUCIIAMHU TECTOB U 3a]1a4.
8 [IpakTtuueckas padora Nel | Pernenue TecToB u 3a1a4. 1
Ycnosabie oneparopsl if | M3ydeHne MOHATHITHOTO anmapara, aHaJIn3
9 else BO3MOXXHOCTEH MPaKTUUECKOTO IPUMEHEHUS, PEIICHUE 1
TECTOB U 3a]a4.
Jloruueckue onepanuu. W3yveHre NOHATUITHOTO anmapaTa, aHaJIn3
10 OCHOBBI BO3MOYXHOCTEH MPAKTUIECKOTO IPUMCHECHHS, PEIICHIE 1
TECTOB U 3a]1a4.
Jlornueckue omnepanuu. W3yveHre NOHATUITHOTO anmapara, aHaJIn3
11 IIpocreiiue 3agaun BO3MOXXHOCTEHN MPaKTUUECKOTO IPUMEHEHUS, PEIICHUE 1
TECTOB U 3aJad.
Broxxennbie u kackaguple | M3yueHue MOHATHITHOTO ammapara, aHaliu3
12 YCIIOBUA BO3MOXHOCTEH MPaKTUYECKOTO IPUMECHEHHUS, pEIICHUE 1
TECTOB U 3aJ1a4.
13 [Tpaxtrueckast pabora Ne2 | Pemenue TecToB U 3a1ad. 1
HenouncneHHbINA TUIT M3yueHue NOHITHITHOTO amnmapaTa, aHalu3
14 JTaHHBIX BO3MOXHOCTEH MPaKTUYECKOTO TPUMECHEHHUS, pEIICHHUE 1
TECTOB U 3aJ1a4.
BceTpoennsie pyHkmmm, M3ydeHune NoHATUHHOIO anmnapara, aHajIu3
15 orepaTop in BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHUS, PEILICHUE 1
TECTOB U 3a]1a4.
Mopyns math N3ydeHune NoHATUHHOIO anmnapara, aHajIu3
16 BO3MOXHOCTEH MPaKTUYECKOTO IPUMECHEHHUS, pEIICHHE 1
TECTOB U 3a]1a4.
CTpOKOBBIN THIT JaHHBIX M3ydeHune NoHATUHHOIO anmnapara, aHajIu3
17 BO3MOXXHOCTEH MPaKTUUECKOTO IPUMEHEHUS, PEIICHUE 1
TECTOB U 3a]1a4.
Huxon for W3ydeHre NoHATUITHOTO anmnapaTa, aHaJInu3
18 BO3MOYXHOCTEH MPAKTUIECKOTO IPUMCHECHHS, PEIICHIE 1
TECTOB U 3aJa4.
19 | Yactele cueHapuu M3ydeHre NoHATHITHOTO annapaTa, aHaJInu3 1




BO3MOKHOCTEH IMPAKTUYICCKOr0 MpUMCHCHHS, PCILICHUC
TCCTOB M 3a7a4.

Huka while M3yueHne NOHSITHITHOTO arapaTa, aHainu3
20 BO3MOXKHOCTEH MPAKTUYECKOTO IPUMEHEHUS, PEILICHHE 1
TECTOB U 3aJjad.
break, continue, else W3yueHre NOHATUITHOTO amapaTa, aHaJIu3
21 BO3MOKHOCTEN MPAKTUYECKOT0 TPUMEHEHUS, pEILICHUE 1
TECTOB H 3aJad.
Biio)xeHHbI€ LIMKITBI N3ydeHune NoHATUHHOIrO anmnapara, aHajIu3
22 BO3MOYXHOCTEH MPAKTUIECKOTO IPUMCHECHHS, PEIICHIE 1
TECTOB H 3ajad.
23 IIpaktuueckas padora Ne3 | Perenue TecToB u 3a1a4. 1
24 Pa3paboTtka u 3amuTa IIpoexTHas NesATENHHOCTh 11

MPOEKTA




9 kJacc

Monayab Nel «IIporpammupoBanne B Python» - 34 yaca.

Koa-
Ne Tema KpaTkoe onncanne conep:kaHusi 3aHATHS BO
4yacoB
HNunpexcamus N3ydeHune NoHATUHHOIO anmnapara, aHajIu3
1 BO3MOXHOCTEH MPaKTUYECKOTO IPUMECHEHHUS, pEIICHUE 1
TECTOB U 3a]1a4.
Cpessl M3ydeHune NoHATUHHOIrO anmnapara, aHajlu3
2 BO3MOXXHOCTEHN MPaKTUUECKOTO MIPUMEHEHUS, PEIICHUE 1
TECTOB U 3a]a4.
MeTop! U pyHKIHN W3yveHre NOHATUITHOTO anmapara, aHaJIn3
3 BO3MOXXHOCTEHN MPaKTUUECKOTO MIPUMEHEHUS, PEIICHUE 1
TECTOB U 3a]1a4.
[Touck u 3amena W3yveHre NOHATUITHOTO anmapara, aHaJIn3
4 BO3MOXXHOCTEH MPaKTUUECKOTO MIPUMEHEHUS, PEIICHUE 1
TECTOB U 3aJa4.
Knaccudukanus cumBooB. | M3yueHue MOHATHIHOTO ammapara, aHallu3
5 CTpoxu B maMATu BO3MOXHOCTEH MPaKTUYECKOTO IPUMECHEHHUS, pEIIICHHE 1
KOMITBIOTEpA TECTOB U 3aJad.
6 [TpaxTrueckas padbora Nel Penrenne TecToB U 3a7ad. 1
OcHOBBI pabOTHI CO W3yveHre NOHATUITHOTO anmapaTa, aHaJIn3
7 CIIUCKAMU BO3MOXHOCTEH MPaAKTUYECKOTO TPUMECHEHHUS, pEIICHHUE 1
TECTOB U 3aJad.
MeTo/ibl CIUCKOB N3ydeHune NoHATUHHOIO anmnapara, aHajIu3
8 BO3MOXHOCTEH MPaAKTUYECKOTO IPUMECHEHHUS, pEIICHHUE 1
TECTOB U 3a]a4.
9 BrIBOJ 371IEMEHTOB CIUCKA PemieHne tecToB M 3a4au. 1
MeTtozp! cTpok: split, join M3yueHne NOHITHITHOTO arlapara, aHalnu3
10 BO3MOXHOCTEH MPaKTUYECKOTO IPUMECHEHHUS, PEIICHHUE 1
TECTOB U 3a]1a4.
Crincounsie BblpakeHus 1 | M3ydeHne MOHATHIHOTO anmapara, aHaju3
11 BO3MOYXHOCTEH MPAKTUIECKOTO IPUMCHECHHS, PEIICHIE 1
TECTOB U 3a]a4.
CopTupoBKa CIUCKOB W3yveHre NOHATUITHOTO anmapara, aHaJln3
12 BO3MOYXHOCTEH MPAKTUIECKOTO IPUMCHECHHS, PEIICHIE 1
TECTOB U 3a]1a4.
13 [IpakTtuueckas padora Ne2 | Perienue TecToB u 3a1a4. 1
DOyHKIUHU M3ydeHune NoHATUHHOIO anmnapara, aHajIu3
14-19 BO3MOYXHOCTEH MPAKTUIECKOTO IPUMCHECHHS, PEIICHIE 6
TECTOB U 3a]1a4.
20-34 PaspaboTka u 3amura [IpoekTHas AesITETLHOCTh 15

MPOEKTA
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Monayab Ne2 «An:keHepHasi rpadgukay - 34 yaca.

Koua-
Ne Tema Teopust BO
4yacoB
Koncrpykropckast IToHsITE KOHCTPYKTOPCKOM JOKyMeHTauu. JIJist
nmokymeHTarus. Exqunas 4ero Hy)KHa KOHCTPYKTOPCKAs TOKYMEHTAITHSL.
CUCTEMA KOHCTPYKTOPCKOH Cranpaptel ECK/I. Bunbl KOHCTPYKTOPCKUX
1 JIOKYMEHTAITHH. JIOKyMEHTOB. 1
Crarnmaptet ECKJI. Buabl
U3JICTUN U KOHCTPYKTOPCKUX
JIOKYMEHTOB.
OcHOBHBIE BO3MOXHOCTH U Y4eHnK M0HKeH yMeTh HaunHATh U 3aKaHIUBATh
HasHaueHue Kommac 3D. paboty ¢ KOMITAC-3D V12, nomxeH 3HaTh, KakK
Coznanue npocTeimmx HacTtpauBaTh cucteMy KOMITIAC-3D V12 , 3Hats
2-3 | oobekToB B Kommac 3D. OCHOBHBIH 2JIEMEHTHI OKHA, CTIOCOOBI YIIPaBIICHHUS 2
MPOCTPAHCTBEHHBIX CIICH mobpakenneM. Vcronp3oBanue B paboTe
HMHCTpyMeHTanbHyo naneas B KOMITAC-3D.
Cosznmanune mpocredmux 0obpekToB B Kommac 3D.
IIpsimoyrosbHOE M3ydenne 3aKkOHOB TPOCIIUPOBAHUA.
4 MIPOEIUPOBaHNE [IpsMoyronkHOE MPOSIUPOBAaHIE TOUKH, JIMHUH, 1
TJIOCKON (UrypHI
5 Compsoxenne B Kommac 3D | M3ydenue BUAOB CONPSKCHISI M BEIYCPUHBAHHC B 1
Kommnac 3D
6 YcedeHHbIe TeOMETpUYECKHE | YMEHHUE BBIYEPUNBATh YCEUEHHON T€OMETPHUUECKOM 1
(Gurypsl 1 pa3BepTKU HX. ¢burypst
7 Ilepeceuenue YMeHus BBIYepUHBaTh MPOEKIINH TTePECeUEHUS 1
TeOMETPHUECKUX QUTYD reoMeTpHyYecKuX Quryp
8-9 | KpuBble nuHMH. BrruepunBaHye KpUBBIX JEKAIbHBIX JUHUN 2
[IpoekunoHHbBIE CBONCTBA [IpuMeHeHne KPUBBIX TUHUN B BEIYCPUUBAHUT
KpUBBIX JINHUI. TexHudeckux cucreM. [lonsatus: IIpoekmoHubie
CBOMCTBa KpUBBIX JUHUN. KacaTeabHble 1 HOpMaJIH K
10 KPUBBIM JTUHHUSAM OKPY>KHOCTH B INIOCKOCTH OOILETO 1
nonoxenusi. Buaropeie nuHUN. OOBO TOYEK HA
m1ockocTr. CIiocoObI TOCTPOCHHSI 0OBOIOB U UX
MIPUMEHCHUE B TCXHUKE
11220 TeHn B OpPTOTOHANBHBIX BrruepunBanvie TeHEW B OPTOTOHATBHBIX MPOSKIIUAX. 10
MIPOEKINAX
Paboune yepTeku neTanei. N300paxeHne CTaHIAPTHBIX Aetaiei. Yeprexu
2122 JeTaniell co CTaHIapTHBIMU U300paKEHUSIMHU. )
UepTexu OpUTrHHANBHBIX JIeTaneil. DCKU3UpOBaHUE
neraneid. Pazmepsl. Buabl pasmepos.
2327 Buasl coenvHenui BrruepunBanme BUIOB COCTUHEHUS: OOJITOBOE, 5
pe3p00BOE, IIMUICYHOE, 3aKIICTIOYHOE.
Uzobpakenns cOOpOYHBIX BrruepunBanue cO0povHBIX eauHUI. UepTexu
28-32 | equHMIL. Pa3bEeMHBIX B HE Pa3bEeMHBIX COCTUHCHUN U 5
nepesiad. Y CIIOBHOCTH M YIPOIIEHUS.
COopounslii ueptex nzgenuii | CocTaBieHre U YTEHHE COOPOYHOTO YepTexa
33-34 | B Komnac 3D o6miero Buga. Crnenudukanus. [lepedeHp 2

OJICMCHTOB.




[InanupyeMble pe3y/bTaThl H3yYeHHS] KYPCca BHEYPOUHOIl 1esITeIbHOCTH
(TMYHOCTHBIE, MeTANIPeIMETHBIE, NIPeIMETHBIE).

JInuHOCTHBIE
(BocnuTaTE/IbHbIE
pe3yJbTaThl)

dbopMupoBaHue yueOHO-IIO3HABATEIHFHOTO UHTEpECa K HOBOMY
yaeOHOMY MaTepHally M CIioco0am perieHus: HOBBIX 33714,
OpHEHTAIlMM HAa TIOHMMaHHWE NPUYMH yclieXa BO BHEY4EOHOM
NeSITeIBHOCTH, B TOM YHCJIE Ha CaMOAHAIM3 U CaMOKOHTPOJIb
pe3yinbrara, HA  aHaTU3  COOTBETCTBHUSI  PE3YJIHTATOB
TpeOOBaHMSIM KOHKPETHOH 3a/1a4H;

CIIOCOOHOCTH K CaMOOIIEHKE HAa OCHOBE KPUTEPUEB YCIEIIHOCTH
BHEY4YECOHOH JCSITEIIHOCTH;

MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIECTBEHHOMN MPAKTHKH;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caMoO0pa3oBaHMIO, HA TPOTSHKCHHHM BCEH  HKH3HU;
CO3HATEIhbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaKk  YCJIOBUIO  YCIEIIHOW npodecCHoHaTbHON |
00IIIECTBEHHOM ACATEILHOCTH;

ACTETUYECKOE OTHOIIEHHWE K MHpPY, TOTOBHOCTH K
ACTETUYECKOMY OO0YCTPONCTBY COOCTBEHHOTO OBITA;
TOTOBHOCTh 00yJaroIuxcst K TPYAOBOM
po(heCCUOHANBHON JIEATeIHbHOCTH KaK K BO3MOXXHOCTHU
ydacThss B  PpEHICHUH  JIMYHBIX,  OOIIECTBCHHBIX,
TOCYIapCTBEHHBIX, OOIICHAITMOHATBHBIX MTPOOIIEM;
dopMHupoBaHNEe BHYTPEHHEW TIO3WIIMM MIKOJIBHUKA Ha
YpPOBHE  TIOJNIOKUTEILHOTO  OTHOIIGHUS K  IIKOJE,
NOHUMaHHsI HEOOXOIUMOCTH  YUYEHHsSI, BBIPRKEHHOTO B
npeodnagaHu  y4eOHO-TI03HABATENILHBIX ~ MOTHBOB U
NPEANOYTESHUN COITHATIBHOTO CIT0c00a OIEHKH 3HAHHIA;
¢opMHupoBaHHE  BBIPAKCHHOM  yCTOWYMBOH  y4eOHO-
MI03HABATENIFHON MOTHBAIIUH YUCHUS,

dbopMuUpOBaHUE YCTOMYUBOTO Yy4eOHO-TIO3HABATEIHHOTO
WHTEpeca K HOBBIM OOIIMM Crioco0aM pelieHus 3a1ay;
dbopMupoBaHUE  aJCKBATHOTO  TOHMMAaHHUS  MPHUYUH
YCTIENIHOCTH/HEYCTICIITHOCTH BHEYUYE€OHOM eITeILHOCTH,

MeranpeamerHbie

PerynsaTuBHble

OOyuaromuiicst HayYUTCS:
MJIaHUPOBATh CBOM JCHCTBHUS B COOTBETCTBUM C MOCTaBICHHOU
3aJaueid M YCIOBHSIMH €€ peaju3allid, B TOM 4YHUCJIE BO
BHYTPEHHEM I1JIaHE;
YUYUTHIBATh YCTAHOBJIECHHBIC TpaBWUja B IUIAHUPOBAaHUU U
KOHTPOJIE CIIOCO0a PEeIICHUS;
OCYILECTBIISATh UTOTOBBIN U MOIIArOBBIA KOHTPOJIb MO
pe3ysbTarty;
OIICHMBAaTh TMPABUJIBHOCTh BBIMOJHEHUS JIEUCTBUS HA YPOBHE
aJICKBaTHOM  PETPOCHEKTHUBHOM  OLIEHKA  COOTBETCTBUS
pe3ynbTaToB  TPEOOBAHWSAM  JIaHHOM 3a7aud W 3aJavyHOU
o0Jactu;
aJIEKBaTHO BOCIPHHUMATH MPEIJI0KEHUS U OLICHKY YYUTEJEH,
TOBAPUILEH, POAUTENEN U APYTUX JIFOAEH;
pasnuyaTh Cocod U pe3ynbTar IeHCTBHS.




OOyuaromuiicst MoJIy4uT BO3MOKHOCTh HAyUUTHCS:

B COTPYJHHYECTBE C YUUTEIEM CTAaBUTh HOBBIC YUeOHBIC 3a1a4H;
MIPOSIBIIATH TIO3HABATEIHHYIO MHUIIMATHBY B Y4€OHOM
COTPYAHUYECTBE;

CaMOCTOSITEJIbHO  aJICKBaTHO  OLIEHUBATh  IMPABWIBHOCTh
BBITIOJTHCHUS JICUCTBUS M BHOCUTh HEOOXOJIMMBIE KOPPEKTHUBEI
B HCIOJHEHHE KaK MO XOJYy €ro peajiu3alyH, TaK U B KOHIIE
JIEUCTBUS.

ITo3HaBaTebHBIE
OOyuaromuiicst HAy4IUTCS:

UCKaTh U HAaXOJUTh OOOOIIEHHBIE CIIOCOOBI PEIIeHUs 3a/1a4, B
TOM YHCJIe, OCYIIECTBJIATh PAa3BEPHYTHIH WHGOPMAITMOHHBINA
MOMCK W CTaBUTh HA €ro OCHOBE HOBbIE (yueOHBIE U
MO3HABATEILHBIC) 33/1a4H;

KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMALIUIO C
pa3HBbIX TO3UILINIA;

WCIIOJIb30BaTh PA3JIMYHbIE MOJEIbHO-CXEMaTHYECKHUE CPE/ICTBA
JUIl TIPEJICTABIICHUS] CYLIECTBEHHBIX CBA3EH M OTHOILLICHWUH, a
TaKkkKe TPOTUBOPEUMH, BBIIBICHHBIX B WH(OPMAIIMOHHBIX
HCTOYHHKAX;

BBIXOJIUTh 3a paMKH Y4YEOHOro TpeaMeTa W OCYIIECTBIATH
LEJICHAIIPABIICHHBIA TOUCK BO3MOKHOCTEM ISl ILIUPOKOTO
MepeHoca CPeJICTB U CIIOCOOOB JICUCTBUS;

BBICTpaNBaTh HHIUBUIYAIBHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO;
MEHATh W YAEPKUBaTh pPa3HbIC MO3UIMUA B TMO3HABATEIBHOU
JIeSITEIIbHOCTH.

OO0yuaromuics MOTyIUT BO3MOKHOCTh HAYUHUTHCS:
OCYIIECTBJIATh BBIOOp Hambosee 3(HPEKTUBHBIX CHOCOOOB
peuICHUs 3a4a4 B 3aBUCUMOCTHU OT KOHKPCTHBIX yCJIOBI/II\/'I;
OCYILIECTBJISATh CHUHTE3 KaK COCTAaBJIEHHE LENOro M3 4YacTew,
CaMOCTOATCIIBHO JOCTpanBasAd W BOCIOJHAA HCAOCTAIOMIUC
KOMIIOHEHTBI;

CTPOUTH JIOTUYECKOE PACCYKACHHE, BKIIOYAIOIIEe
YCTaHOBJIEHHE PUYMHHO-CIICICTBEHHBIX CBSI3EH;

KomMMmyHuKkaTHuBHBIE
OOyuaromuiicst HayYUTCs:
a/IeKBaTHO HCIIOJIb30BaTh KOMMYHHMKATUBHBIC, ITPEXK/IE BCETO —

peueBkIe, CpelcTBa JUTS peueHus Ppa3InYHBIX
KOMMYHUKATUBHBIX  3aJa4, CTPOMTb  MOHOJIOTHYECKOE
cooOmienue, BIIaJIETh JUAJIOrM4YECKOU dopmoit

KOMMYHUKAIIMM, UCIOJIb3ysd, B TOM 4YHCJIE€ CpEACTBA W
uHcTpyMeHThl UKT ¥ mucTaHIIMOHHOTO OOIICHNUS,

JIOMYCKaTh ~ BO3MOXHOCTb  CYIIECTBOBaHUS y  JIIOJEH
Pa3IMYHBIX TOYEK 3PEHUS, B TOM YHCJIE HE COBMAIAIOIINX C €TO0
COOCTBEHHOW, M OpPUEHTHPOBATHCS HA MO3UIUIO MapTHEpa B
OOIIIEHNH U B3aMOJICHCTBUH;

dopmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3UIIUIO;

3aaaBaTb BOIIPOCHI;




IIpenmerHsbIe

OOyuaromuiics HAy4IUTCS:

UCIOJIb30BaTh ~ TOTOBBIE  NPHUKJIAJAHBIE  KOMIIBIOTEPHBIC
MpOrpaMMbl B COOTBETCTBUHU C THUIIOM PEIIAEMBIX 3aJlad U IO
BBIOpaHHON CrHeIMaTu3aIug;

MIOHMMAaTh U HCIIOJIb30BaTh OCHOBHBIC TOHSATHS, CBSI3aHHBIE CO
CIIO’KHOCTBIO BBIUMCJICHMI;

KCIIOJIb30BaTh KOMIIBIOTEPHO-MATEMaTHYECKUE MOMACIH ISt
aHaJIM3a COOTBETCTBYIOIIUX OOBEKTOB U IPOILIECCOB, B TOM
YUCTIE€ OIICHWBATh  YHCJOBBIE IMApaMeTpbl MOJEIUPYEMBIX
OOBEKTOB W TPOIECCOB, a TaKKe HWHTEPIPETUPOBATH
pe3yabTaThl, MOJy4aeMbI€ B X0/I€ MOJECIUPOBAHUSA PEATbHBIX
MPOLIECCOB;  MPEACTABIATh PE3yJAbTaThl MaTEeMaTHYE€CKOTO
MOJICIMPOBAHUSI B HArJsiTHOM BHJI€, TOTOBUThH MOJYYEHHBIE
TaHHBIE IS TyOJIUKAINY;

aprymentupoBatb BbeIOOp cpeactB MKT s pemenHus
po(heCCUOHANBHBIX U yYeOHBIX 3a71a4;

CO3/1aBaTh YHUBEPCAJIbHBIE MPOTPAMMHBIE KOJbI JJISl PEILICHUS
JIOTUYECKUX 3aJay, MPAKTUYECKUX U OJIMMIIMAJHBIX 3a/lay 10
MaTeMaTuke W MH(OPMATHUKE;

OOy4aromuiicss TOTyYUT BOSMOXKHOCTh HAYIUThHCS:
UCIONb30BaTh HAaBBIKM W OMNBIT Ppa3pabOTKM Mporpamm B
BBEIOpAHHOM cpejie MPOrpaMMUPOBAHUS;

UCIONb30BaTh ~ OCHOBHBIE  YNPABJISAIOUIME  KOHCTPYKLIUHU
IIOCJIENOBATEIBHOIO  IIPOIPaMMHUPOBAHUS, MOIYIU u
O1OIMOTEKH; BBHITIOIHATH CO3aHHbIE TPOTPaMMBI;
AHAJIM3UPOBATL T'OTOBBIC MOJCINW Ha MNPEAMET COOTBCTCTBHUA
peasibHOMY OOBEKTY WM MPOLIECCY;

MPpUMCHATDH 633]:1 JaHHBIX MW CIHPAaBOYHBIC CHCTCMbI IIpU
pElIeHuH 3a7a4, BOSHUKAIOIIUX B X0JIe YUeOHOMN JesTeNbHOCTU
U BHE €€; Co3/1aBaTh Yy4eOHbIC Oa3bl JAHHBIX;

MMOHUMATh  OCHOBHBIE€ MPHUHIMIIBI  YCTPONCTBA  SI3BIKOB
IIPpOrpaMMHUpPOBAHMS, HAIUCAHUA €r0 IMPOrpaMMHOIO0 KOJIa C
MOMOIIbI0  KOMIBIOTEPA W/WIM MOOMUIIBHBIX 3JIEKTPOHHBIX
YCTPOMCTB;

WCITOJIb30BaTh IMpaBujia 0€30MacHONM W SKOHOMHUYHOW pPabOTHI
C KOMIIbIOTEpPaMHU U MOOMIIBHBIMHU YCTPOUCTBAMU;

MMOHUMAaTh oOmue TIPUHIIHUITBI pa3paboTKu u
(YHKUMOHMPOBAHUS TPOTPaMM, HANHCAHHBIX C IOMOILKIO
si3bIKa TIporpaMmmupoBanus Python;

KPUTUYECKH OIEHWBAaTh MH(POPMALUIO, MOJYYEHHYIO M3 CETH
WurepHer.
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