MYHHUIINITAJIBHOE BIO/ZKETHOE OBHIEOBPA3OBATEJ/IBHOE
YYPEKJAEHUE
CPEJHAA OBIHIEOBPA3OBATEJIBHASA HIKOJIA Nel TOPOIA
I'PA3NU

[IpunsaTa pernieHueM Y TBepkJieHa MPUKa30M
IeJaroruueckoro coBera MBOY COIII Nel r. I'psizu
npotokoa Ne 1 or 30.08.4024 30.08.2024 Ne

TOUKA \!pocm

JlononHuTenbHas oOuieoOpazoBarenbHas mporpamma

«Hnocenepnoe koncmpyuposanuey

C UCTIOJIb30BaHUEM 000pPYOBaHUS IIEHTPA €CTECTBEHHOHAYYHOU
1 TEXHOJIOTMYECKON HaNpaBICHHOCTEH
«Touxka pocra»
ypOBEHb OCHOBHOT'O OOIIIEro 00pa3zoBaHuUs
CpOK peanuzanuu 1 roa

[legaror AOMOIHUTEIBHOTO
oOpazoBanus: Ky3nenos
HAmutpuii CepreeBuu

I'psizu 2024



S A o

OraasBJjienue.

HopwmatuBHo-nipaBoBas 0a3a

OO01mast xapakTepuCTHKa Kypca BHEYPOUHOU JeATETbHOCTH.

Onucanue Mecta Kypca BHEYpOUHOU JESATEIbHOCTH.

@DOopMbI, TEXHOJIOTHH U KOHTPOJIA JEATEIbHOCTH

TemaTnyeckoe IAHUPOBAaHUE Kypca BHEYPOUHOU JEATENBHOCTH.
[InaHupyemMble pe3yabTaThl HW3YyUYECHHUS Kypca BHEYPOUHOM [EATEIbHOCTH
(JIMYHOCTHBIE, METAMPEIMETHBIC U MPEIMETHBIE PE3YJIbTAThl OCBOCHUS Kypca

BHEYPOUYHOU JI€ATEIILHOCTH).



1. HopmaTuBHO-TIpaBoBasi 6a3a BHEYPOUHOI J1esITeIbHOCTH:

o @ecnepanpabiii 3akoH Ne 273-D3 ot 29.12.2012 «O06 ob6pa3oBanuu B Poccuiickoii
denepanuny;

e [Ipukaz MwunucrtepcrtBa obOpazoBanusi u Hayku P® or 17 mas 2012 r. Ne 413 "O6
yTIBEpXKJACHUU  (PerepaqbHOr0 TOCYAApCTBEHHOIO O00pa30BaTENBHOTO  CTaHAapTa
cpenHero oOmiero oopa3zoBaHus';

e [Ipukaz MunoOpHayku Poccum ot 31.12.2015 N 1577 "O BHeceHMHM M3MCHECHHH B
(denepanbHBIi TOCYIapCTBEHHBIH 00pa3oBaTeNbHBIA CTaHAAPT OCHOBHOTO OOIIETo
o0Opa3oBaHHUsA, YTBEPKACHHBIM mpukazoM MuHucrepcTBa o0pa3oBaHHUS U HAyKH
Poccuiickoii ®eneparyu ot 17 nexadps 2010 r. N 1897,

e IlocranoBnenue [JaBHOrO TrOCYAApPCTBEHHOIO CaHUTApPHOrO Bpada Poccuiickou
Oenepauun ot 28 centadpst 2020 r. Ne 28 r. MockBa "O6 yreepxkaenuu CanlluH CII
2.4. 3648-20

e "CaHuTapHO-3IUIEMUOJIOTUYECKHE TpeOOBaHMSI K YCIOBUSM M  OpraHu3anuu
oOyueHus: B 0011e00pa3oBaTeNbHBIX YUPEKICHUAX ' ;

e MeroauyeckuMu MaTepualaMd II0 OpPTraHMU3allid BHEYPOUHOM JEeSTENbHOCTH B
00pa30BaTeIbHBIX YUPEIKICHHUSIX, PCATU3YIOMIMX O0IIe00pa30BaTeIbHBIE MPOrPAMMBI
HayaJgpHOrO o0miero oOpa3oBaHus (IMpuiokeHHe K muchbMy Jlemapramenra ooOiero
obpasoBanus Munoopuayku Poccuu ot 12 mast 2011 Ne 03-296);

e [lucemo MunucrepcrBa obpasoBanusi U Hayku P® ot 18.08.2017 roma Ne 09-1672
«O HampaBICHHH METOJUYCCKUX PEKOMCHIAIMA 110 YTOYHCHUIO TIOHATHS H
CONIEp’KaHUsI ~ BHEYPOUHOH JIEATENbHOCTH B paMKax pealu3aldd  OCHOBHBIX
0011e00pa30BaTENLHBIX MPOTPAMM, B TOM YHCJIC POCKTHOM JIEATEIIEHOCTRION;

2. llosicHUTEIBLHAA 3aIIMCKA

DOOpMUPOBAHME HMHKECHEPHBIX KOMIIETCHIUM SIBJISICTCA CJIOKHOM 3aJa4den
COBPEMEHHOT0 00pa30BaHUs: KBAIM(PUIIMPOBAHHBIN COTPYIHUK TOJKEH 00JIaaaTh
HE TOJIbKO MPO(ECCHOHAIBHBIMU KOMIETEHIMSIMH, HO M OOIIEKYJIbTYPHBIMH,
(dbopMUpOBATh KOTOPBIE HEOOXOIUMO, HAUMHAS CO IIKOJIBHOIO BO3pacTa.

Kypc BHeypouHoOil aesTenbHOCcTH «MHXKEHEpPHOE [1€70» HalpaBieH Ha
(dbopMHpOBaHNE HaYAIbHBIX HHKEHEPHBIX KOMIETEHLUH, TAKUX KaK: TOTOBHOCTb K
MOCTAaHOBKE, MCCIECJOBAaHUIO U AHAIM3Y KOMIUIEKCHBIX MNpOoO0ieM; CIOoCOOHOCTh
OLICHMBATh M OTOMPATh HEOOXOAMMYIO MH(POPMALIHMIO; CIOCOOHOCTH NMPUMEHSTH
HEOOXOMMbIE TEOPETHUECKUE U MPAKTUYECKUE METOJbl Ui aHAIU3a: HaXOJIUTh
CHOCOOBI  pEeIlIEHUsI HECTAHJIAPTHBIX 3a/ad; KOMMYHHMKATHUBHBIE HAaBBIKH;
OTBETCTBEHHOCTh 332 UHKEHEPHBIE PEILICHHUS.

2.1 OOwas XxapakTepUcTUKa Kypca BHEYPOUHOH 1€ATEIbHOCTH.
Kypc BHeypouHON nesrenpHOCTH «MH)KEHEpHOE n1eno» paccuuTaH Ha

oOyuaromuxcss 5-9 KIaccoB M COCTOMT U3 MOJyJeH, KOTOpBIE SBISIOTCS



HE3aBHCHUMBIMHU JIPYT OT JAPYyra, HO B TOXE BpeMs COOII0aeTCs MPEEMCTBEHHOCTb!

Kuaace Ha3Banue moayJist KoJsinuecTBo 4acoB

S knacc | BBeeHre B MHXXEHEPHOE JIEII0 17 a.x.
KoHcTpyrnpoBaHue 1 MOJIETMPOBAaHUE 17 a.k.

6 knacc | BBeneHue B mporpaMMupOBaHKe 17 a.k.
PoGoToTexHnka 17 a.x.

7 xnacc | TPU3 17 a.x.
3D-MonenupoBanue 17 a.x.

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

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

Onucanue MecTa Kypca BHEYPOYHOI 1esiTeIbHOCTH.
JlaHHBII KypC BHEYPOYHOM JESATEIBHOCTHM pPEANU3yeTcs B  paMKax
oOpaszoBarenpHOM nporpammbel OOO 4yepe3 IUIaH BHEYPOUHOM JIE€ATEIBHOCTH.
Hacrosmmii kype cocrasisier 204 yaca (1 yac B Hepento) Juist 3-9 Ki1accos.

2.3 ®opmbl, METOABI KOHTPOJIS 1eATEILHOCTH.

@opMBbI MPOBEACHNS 3aHATHIA:
- O3HAKOMMTEJIbHBIE TEOPETUUECKUE 3aHATHUS;

- MPAKTUICCKUE 3aHATHUS;

- MIPOCKTHAS IEATCIbHOCTD;

- OpraHu3aIius IeaTeIbHOCTH B IIU(PPOBOI 00pa3oBaTEIHLHOM
cpene C UCIOJIb30BaHHEM JTUCTAHITMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHUH.

DopMBI KOHTPOJIA:
- TECThI PA3JIMYHBIX BUOB;

- pellleHue JIOTHYECKUX 3a/lad, MaTeMaTHYeCKHX 3aJad, WHKCHEPHBIX
3ajad4, 3a7]a4 B cpeJie NporpaMMHUpPOBaHMUS;
- NPAKTUYECKUE paOOTHI.

MOHHUTOPHUHT U y4eT IJIAaHUPYEMBIX PE3yJIbTaTOB Kypca:
- nopTdoJio 00yJaromerocs

- IIPOEKT



TemaTnuyeckoe IJIAHMPOBaHKE

4 knacc
Moayas Nel «BBeieHue B MHKeHEpHOe J1e710» - 174.
Ne Tema Teopus Koua-
BO
4acoB
IlepBsle maru B 3HaKOMCTBO C LIEJISIMH 3aHSATHH 110 IPOrpaMme

1 reometpuu. [Ipocreiimme «MaTeMaTHYecKoe KOHCTpyrupoBaHue». CBs3b CO 1
reOMETPUUYECKUE IIKOJIbHBIMH TPEIMETAMH.

2 CucTeMBbl CUMCITICHUS ApudmeTrKa HaTypaNnbHBIX YACET U OCHOBHBIX 1
HapoJ0B MUpA Benu4uH. CBsI3b UMCIIa U BEJIMYMHBI U3MEPEHMUSL.
MHOroyronbHuK. [Touck TpeyronbHOM U YeTHIPEXyToIbHOM HOpMBI B
TpeyronbHUK, MpeaMeTax MOBCETHEBHOM KU3HU. BhIuncnenne

3 YEeTHIPEXYTOJHHUK. MepuMeTpa MHOTOYTOTBHHUKOB. Kiaccudukanms 1
IIpsMOyTONBHUK, TPEYTOIBHUKOB B 3aBUCHMOCTH OT BEJIMYUHBI YTJIOB U

JUITMHBI CTOPOH.

4 Enunune! nsmepenus B Wzmepenue mmHb! (Maccbl) Ha Pycu, HHCTpYMEHTHI 1
HpesHeit Pycu JUIs1 UBMEPEHUS, CIIOBAPh YCTAPEBUINX MEpP JJIMHBL.

5 N3mepenue muomany. [Nonstre «miomank ¢hurypsn. CriocoOb! cpaBHEHUS 1
EnvHuisr usmepenus. mromaaei. EnMHuIb n3MepeHust miomaiu.

OKpy>XHOCTB U KPYyT 3HAKOMCTBO C MOHSATUSMHU: «OKPYKHOCTBY,
6 «xpyr». Lentp okpyxHoctu. Paguyc. namerp. 1
Pabora ¢ nupkynem. BeraepunBanue Guryp u y30poB ¢
MTOMOIIBIO IIUPKYJISL.

7 Baxxnoe cBoiiCTBO Bnucannsie u nenTpaneHele yribl. [loctpoenue u 1
OKPY>KHOCTH W3MEpEHHE.

IIpamas. [lapamnensHocts | [TapamnensHble npsiMble B pupoae. [loctpoenne

8 Y epIEeHANKYIISIPHOCTD MapajuIeIbHBIX MPSIMBIX TP TOMOIIH YTOJIbHUKA U 1
MPSIMBIX nuHeVKH. [ToHATHA «TTepIeHINKYIApHBIC IPSIMBIEY,

«IIEPIEHIUKYIISPY.

9 [Tapannenorpamm. Pom6 CaoiicTBa mapasuienorpamma u pomoa. 3o10Toe 1
CEYeHHE.

10 3amauu co cinIKaMu 3aHMMAaTeNbHbIE 3a/1a41 CO CIMYKaMH WM CUCTHBIMU 1
MaJI0YKaMH.

11 I'eomerpuyeckuii TpeHUHr | PenieHue reoMeTpuYecKuX roJI0BOJIOMOK 110 TOTOBBIM 1
YepTeKaM.

12 Ilepenaua TaitHbIX Crioco0b1 mm(poBaHUs TEKCTOB, IPUCIIOCOOTEHUS IS 1

coo0mIeHnH (ITPOEKT) mudpoBaHusl.
Koopaunartsl. I'eorpaduueckas kapra. Mepunuanbl 1 apauIeiH.
13 KoopannatHas cetka. MecTonosnoxeHnue TOUKH Ha 1
KapTte. MakeT maxMaTHOW JOCKH.
14 Urpa «Mopckoii 60ii» u Opranu3zaius urp Ha 6€CKOHEYHO TOCKe. 1
«KpecTuku- HOJIMKN»
15 Urpa «OctpoB cokpoBuL | 3ammu@poBKa MecTa HAXOKICHHUS «KIIaia. 1
OnpenieneHye ero KOOpAMHAT.

16 Tomonornyeckue OmbITHI CocTaBrieHre TOMoJIOTHIECKOTO TJIaHa MECTHOCTH. 1
OTnnyne njaaHa OT PUCYHKA.

17 JlaOupuHTHI MozenupoBaHue pa3InuHbIX JaOUPUHTOB. 1

HaXO)K):[eHI/IG BbIXOJa 13 J'Ia6I/IpI/IHTOB.




4 kaacc

Moayas Ne2 «kKoncrpynpoBanue u MoaeaupoBanue — 17 yacos

Koa-
Ne Tema Teopus BO
4acoB
Koncrpymnposanue u3 «T» CocTtaBieHne KOHCTPYKUUI U3 HECKONMBKHUX «T».
1 BoccTranoBienne «3aKphITHIX)» YacTei (purypsi, 1
cocTaBieHHON u3 «T».
I'eomeTpuueckue [Tnockue reomeTpudeckne GUTYPHI B HTPaAX.

5 TOJIOBOJIOMKHU: Cocrasienue Gpuryp no pucyHkam M3 4acTeil KBagpaTa 1
«[lenramuno» «Tanrpam» u | 1 npaMoyroyisHUKa. HaxokaeHue cocTaBHBIX YacTen
«CTOMaxXHOH (burypsl.

[octpoenne TpeyronpHuka | [locTpoeHue TpeyroibHHKA O TPEM 3aJaHHBIM
3 10 TPEM dJIEMEHTaM 3JIEMEHTaM C TTOMOIIBIO TMHEWKH Oe3 IIeHBI IeJICHHUS U 1
UPKYJIS.

4 [enenue oKpy>KHOCTH Ha Pabora c nupkynewm, neneHue okpyKHocTH Ha 4, 6, 3 1
4acTH paBHBIE YacTU. Y30pHl U3 OKPYKHOCTEH.
CocraBienue miaHa Hcnonb3yst MakeT Kopaliis HOCTPOECHUE Ha MIIOCKOCTH

5 BepxHel namyOsl Kopalis. | OCHOBHBIX O0OBEKTOB BepXHEH mamyObl Kopadis 1
Kopiyca (ITPOeKT)

6 IIpoctpancTBO M TpexmepHoe usmepenue. Popma. Bzaumuoe 1
pa3MepHOCTb pacroyioxeHye GUryp B IpOCTPaHCTBE.
unuuap, map, KoHyc, IToBTOpEHME 1 KOPPEKLUS 3HAHUIN yUalIuXcs O

7 nUpamMmuIa, mpu3Ma TeOMETPHUECKHX Telax. Pa3BepTku UiIMHIpa, KOHyca, 1

MUPaAMHUIBL.
[IpsiMmoyronbHbII Ky0 — npsiMmoyTobHBII Mapaienenumei, Bce rpaHu
napamnenenumen. Kyo u KoToporo kBajpatsl. [locTpoenue pazBepTku

8 €ro CBOIcTBa reOMETPHUYECKOTo Tena (mapajuieNienunes] v Ky0) u3 1

Oymaru. [nomane NOBEpXHOCTH NPSMOYTOIBHOTO
napajiesienuiena 1 Kyoa.
Uzmepenue u Boruncnenue | Ilonstue «00BbEM reoMeTpUIECKOro Teyiay.
o0beMa KyOudeckuit cantTumeTp. M3rotoBneHrne Moienu
9 KyOndeckoro cantumerpa. Kyouueckuit nenumeTp. 1
Kybuueckuit metp. [IBa criocoba HaxoxaeHUs
TUIOIIAAM NPSIMOYTOJIbHOTO NapajliesIenUIeaa.
durypku n3 KyOukos 1 ux | M3o00paxkeHue mpoCTPaHCTBEHHOr'O TeJla Ha INIOCKOCTH
10 | gacreit — MeTo Tpex mpoekiuil. Onpenenenne o0beKTa Mo 1
MPOCKITHSIM.
[IpaBunbHbIE [oHsITHE «MHOTOTPaHHUKa» KaK (DUTYPHI,
11 | MHOTOTpaHHUKHU MOBEPXHOCTh KOTOPOIH COCTOUT M3 MHOT'OYTOJIHHUKOB. 1
I"panu, pebpa, BEpHIMHBI MHOTOTPaHHHKA.
Maketbl MOpckux Kopabieit | KoncrpynpoBanue MakeToB Kopabiei u3
12 | u3 mpocThIx M3TOTOBJICHHBIX U3 OyMaru v KapToHa 1
TeOMETPHUYECKHX TEl. T€OMETPUIECKHUX Tell.
Cummerpus (oceBas, [onsite cumMeTpuu. CUMMETpHS B TIPUPOIE.
13 | meHTpanbHasi) @urypsl, UMEIOILIKE OCb CAMMETPUU U LIEHTP 1
CUMMETpUH.

14 3epKranbHOE OTpaKEeHNE 3epkanbHOE OTpakeHHe MpeAMeToB. OTBITH C 1

3epKasiaMi. MosieIMpoBaHue KaJleH 0CKoma.

15 OpHaMeHTHI JIvHelHbIe U TNIOCKUE OpHAMEHTHI. M3roToBneHue 1

TpadapeToB pa3IMUHBIX OPHAMEHTOB.
I'eomeTrpus kietdaroi IMocTpoeHne CUMMETPHYHBIX (PUTYP M Y30POB Ha
16 | 6ymaru Oymare. MogenupoBanue u3 Oymaru 1
1 7cuMMeTpUYHBIX GUTYD.
17 Cummetpus B apxuTekType | CUMMeTpuUs HEXKUBOW MPUPOJBI, CHMMETPHS B )KU3HU 1

(IpoexT)

YCJIOBCKA.




5 kaace

Moayab Nel «BBenenne B nporpammuposanue (Scratch)» - 17 yacos.

Koa-
Ne Tema ®DopMupyeMble KOMIETCHIIUT BO
4acoB
AnroputMm. CBoiicTBa 1 [IpuoOpeTenne 6a30BBIX 3HAHUI IO OCHOBAM
THUTIBI AJITOPUTMOB. ANrOPUTMU3AINHY, IOHUMAHHUE POJIM M Ha3HAYCHHUS
CrniocoOsl 3amucu ANTOPUTMOB B TIOBCETHEBHOM JKU3HU U
JITOpUTMOB. Buiel npodecCHOHANBHON AEATENbHOCTH YEJI0BEKa

1 WCTIONTHUTENEH anroputMoB | (oOpa3oBaHue, IPOU3BOACTBO, | T-uHIYCTpHS, 1

(Yepenarika, po0or, poOOTOTEXHUKA U TIp. )

XynoxxHuk, Kot [lapanka).

Pewenue 3anay c

IIOMOLIBIO aJITOPUTMOB.

3HAKOMCTBO CO Cpeloi YMeHune opueHTHpOBaThes B mHTEepdeiice Scratch.
Scratch. Cripaiit. BbI30B Croco0HOCTh HAXOIUTH HYIHBIE 3JIEMEHTHI BOJ
MIEPCOHAXKEN U BCTABKA Bragkax «Komy», «KocTioMb», «3Bykm», paboTaTh o

2 00bekToB KocTrom CLIEHOM, CO3/1aBaTh HOBBIE CIIPANTBI, COXPAHATh UX B 1
cnpaiita. [leifictBus cMeHbl | Buje (DailioB B IEPCOHAIBHBIX KaTaJIoraX, a TAKKe
KOCTIOMOB H CII€H. oOpaImaThcs K COXpaHeHHBIM (aiiam.

OTKpBITHE U COXpaHEHHUE

MIPOEKTOB B aiiiax.

bnoku xomanz cpeapl. YMeHue nepeHoCUTh Ha CLeHY OJI0KH KOJla, MEHSTh UX
bnoku «BremHocThY, napameTpbl, IyOJIupoBarth, yAaIsITh, COTJIaCOBBIBATH
«JIBroKeHHE», «3BYKI. 0JIOKH MEXIy CO00I BHYTpH alTOPUTMa, 337aBaTh

3 Pabora ¢ komaHnamu B CTapTOBYIO TOUKY 00BEKTa, 00BEINHITH KOMaHAbI B 1

3aknaake «CKpunT». CKPHIIT.

MexaHu3M CO3IaHus

CKpHINTa. 3aITyCK CKPUIITOB

1 IPOBEPKA UCIIOIHEHHSL.

Bo3moxkHOCTH pydHOTO YMeHue npuMeHsITh 6a30BbIie Y3PPEKTh — NU3MEHEHHUS
BHU3YaJILHOTO [[BETA, pazMepa, CIOCOOHOCTh PEJIAKTHPOBATH
penakTupoBaHus B SCratCh | BHeUIHuMiA BUJ epcoHaXka Bpy4HY0. Braienue

4 — BBOJ] TEKCTOB, 3arpy3Ka IpreMaMHy BCTaBKH (POHOB, 3aIMBKH KOHTYPOB 1
PUCYHKOB, ICPCHOCHI, OBE€TOM, BBOJA TEKCTAa, UBMCHCHHC HaHpaBJ’IeHI/Iﬁ u
MacCIITaOUpOBaHUS U TPAeKTOPHil B CIIpaiiTe.
nepeMeeHus 00bEKTOB.

5 Anumanust oobexTa Ymenue cO3JaBaTh yCcIoBUSL ~ 3amycka @ —
cpeacrsamMmu MOJIy.Heﬁ u ABTOMAaTHYCCKHU, II0 MICIIYKY MBI, IO HAXaTHUIO
610K0B Kofa. bioku xojga — | Ha3HaueHHOH KJIABHIIIH. YMeHune — 3agaBath 1
NepeMelIeHNs, AeUCTBHS, MOCJICAOBATENbHOCTH YEPEJOBAaHUS KOCTIOMOB JUIS
3aIlyCK U OCTaHOBKa CO3JIaHUs BUJUMOCTH IBHKCHHUS.
aNropuTMa.

6 Komanzs! nukina 6iioka YMeHue 3amaBaTh OBOPOTBHI, Yrojl JABWXCHUS,
«KonTtponb. Aunmanus c OTpaXCHUE TIEPCOHAXKA, JIUTEILHOCTh JEHCTBUMA
WCTIOJIb30BaHNEM KOMaH/I («Anrm... 1aroBy, «IInBITH. .. CEKYHI»). 1
IBIDKEHHA U 3ByKa. Pabora | CrocoGHOCTB COIJIaCOBBIBATD B3aUMHOE
C HECKOJIbKUMH O0BEKTaMH. | pacroiyioxkenue 2 u 0ojiee 00BEKTOB Ha CIIEHE CIIPANTa.

(IToms1, MeToTBI).

7 CroxxHast aHUManus ¢ YMeHue co3aBath MOANPOrPaMMBI, COUETAIOIIUE
IBYMS OOBEKTaMH. pasnu4Hble AeHCTBUA (IIEPCOHAXK IBMXKETCS U
VYnpaxueHue «pa3roBapuBacT, APYroil MepCoHaX mpayeMcs 3a
«Pasrosop apyseit». biok 00BEKT WM TIOSIBIISIETCS M3-3a Hero U T.11.) OTpaboTka 1

«Cencopbr». Koman et
«IepenaThy, KKOTIa s
TTOTy9Iy» OJ10Ka
«KOHTpOJIbY.

yHpaBJICHUS ICPCOHAKEM C TIOMOIIBIO KOMAaH/,
3aaBaCMbIX BPYUYHYIO U HA3HAYCHUA I[efICTBHfI Ha
IIOJIB30BATCIIBCKNEC KOMaH/IbI.




3HaKOMCTBO C TTOHATHEM
BETBJICHUS (BBIIOJTHEHNE
JEeHCTBUN MO YCIIOBHIO).
Komanna «Ecnu...» 6aoka
«KonTpoib». biok
«BBITIOTHUTH TIPU

YMeHHe BCTpanBaTh B CIIPAdT OJOKH pa3HBIX THIIOB
YCIIOBHBIX ONIEPaTOPOB U MPOBEPSITH U3MEHEHUE
MOBEJICHUS TIPYU CMEHE YCJIOBHIA. YMEHUE MPUMCHSITD
nonnoe («Ecnu... To..., ©HAYe...) U HEMOJIHOE
BeTBIIeHUE («ECH... TO...), IPUMEHSATH OIIEPaTOP
OCTaHOBKH U OTIepaIlii KIIOHUPOBAHHUS TIEPCOHAKEH.

8
YCIIOBUMY, OJIOK
«BBIMOTHUTH PHU YCIOBUU
... MHa4e BBIIIOJHUTH
...», 610K «I1oBTOPATH
[I0Ka HE BBIIIOJIHUTCA
ycioBuey, 010k «Ctomy.
bnok «cencope». Cucrema | YMeHHE OpPHEHTHPOBATHCS B CHCTEME KOOPIUHAT
KoopauHat. Peakiyu Ha CLIEHBI, 33/1aBaTh HAIPABJICHNUS U PACCTOSIHUA B
neiicTBus (KHOTKH, cucreme X-Y, ocBoeHue onepauuii «Ilepemerniatscs B
9 Ha3HAYCHHBIE KJIaBUIIIH, TOuKy», «IlepeliTu B HanpaBieHue», «Ha
MbIlIb). OOHapyx)eHne paccrosiHue», «IIoBepHyTBCS  Ha Yrodl...»
npensatcTBuid. Taimepsl U CornacoBaHue NOCIe10BaTeIbHOCTEN TepeMeleH .
nay3bl. YIpaxXHEHUE JloOaBneHne TATMIHTOB K Pa3IMYHBIM OJIOKaM KOJ1a.
«CobupaeM sSToap.
[lonsiTHE KOHCTAHT U YMeHne UCnoab30BaTh OJIOKH MAaTEeMaTHUECKIX
MIEPEeMEHHBIX, MIPOBEPOK, CPABHEHUSI TIEPEMEHHBIX, OIpe/IeIeHIe
MaTeMaTHYECKHE U KOHCTAHT, MCIIOJIb30BATh OJIOKHU JIOTMYECKOT0
10 | 7ornueckue (1, nnm, He) CJI0XEHHs, YMHOXKEHUS1, THBEPCUH (OTPHUIIAHUS).
omnepatopsl. CpaBHEHHE YMeHue olleHUBaTh MOBEIEHHUE CIIpaiiTa B IIeJIOM U
(Oomnbiue, MeHbIIE, PABHO, | MEPCOHAXEH MPH N3MEHEHUH IIEPEMEHHBIX HIIH
He paBHO). Oneparopsl NapamMeTpoB UX UCIIOIb30BAHUSI.
00BbEUHEHNSA U COYETAHNUS.
ITonsTHe nukia, ero ‘YMeHue BCTpanBaTh U HACTPAUBATh LIUKJIA CO
HCHOJIb30BaHKE B CUYETYMKOM (100aBIISTh HapaMeTphbl CYUETUHKA), IUKIIA
MIPOrpaMMHUPOBAaHUH. C TIPOBEPKON YCIIOBUS, 33]1aBaTh W U3MEHATh
Hacrpoiika ycnoBuii u YCJI0BUSA BBIXOZA QJITOPUTMA U3 LIUKJIA.
11 | M'@paMeTpoB uuKIa
(«IToBTOPATS...pa3»,
«IIoBTOpPATH 10 TEX TOP,
noka...», «I1oBTopsTh,
MoKa He...», «IloBTopsaTh
BCETJIa»)
CoueraHue IHUKIIOB U YMeHue codeTaTh IUKIIBI U BETBICHUS.
BetBiIeHnA. COOpKa Hcmons30BaHne IIUKIIOB B IEHCTBUAX
MOCJIEA0BATEIBHOCTH MepeMeLIeHN, TOBOPOTOB, TOBTOPEHUI 3BYKOB.
12 | nmeiicTBuii (cMeHa
HanpaBJIeHUHN JBUKEHUS,
COTJIACOBaHNE HECKOJIbKHIX
yCIIOBUI)
Pa6ora co 3Bykom. CrocoGHOCTh BCTAaBIIATH 3BYK U3 BCTPOSHHBIX
Bcerpoennsie B Scratch oubmmotek Scratch, 3amaBarh ATUTEIBHOCT 3ByUYaHHS,
13 OMOIMOTEKH U MapaMeTpsl TPOMKOCTH, BEIOUPATh BHICOTY TOHA
BO3MOXXHOCTH curHana. BnageHnve snemeHTapHBIMU HaBBIKAMU
3ByKo3amnucu. I3MeHnenue 3BYKO3aIlUCH U PENAKTUPOBAHUS ayJUO-TPEKa.
IapaMeTPOB 3BYKa.
Bbroxu rpynmst «Ilepo». BnaneHue HaBBIKaMH CO3/1aHUS M BCTaBKH Ha CLIEHKY
bnoku u3 rpynsl reOMETPUUYECKUX IPUMUTHBOB, H3MEHEHNE UX
14 «OmepaTopbi»: pasMepoB, 3aJTMBKa IBETOM. BO3MOKXHOCTH PUCOBAHIS
MaTeMaTH4YECKHE, «OT PYKH» MBIIIBI0. 3HAKOMCTBO C OIEPATOPOM
CTPOKOBBIE, YCIIOBHBIE. TeHepaluy cIyJalHbIX YHCe.
15 | Coopka, HacTpoiiKa 1 YMeHue oCyecTBISATh OJI0YHO-MOAYNBHYIO COOPKY




TECTUPOBAHHE AITOPUTMA.
CMmeHa (OHOBBIX
m3o0pakennid. JlobaBneHue
3JIEMEHTOB U JeTaleu
00CTaHOBKH. YTIpasKHEHUE
«lIyremecTtBue xora
BOKPYT CBETay.

MPOTPaMMBI, OLIEHUBATh KOPPEKTHOCTH PabOTHI BCEX
e€ 3JIEMEHTOB UCXO/IS U3 3aIUIAHUPOBAHHBIX JICUCTBUH
MepCcoHaKel, CIIOCOOHOCTH BHOCUTH B MIPOTPAMMY
VIIyHIIEHHS U PallMOHATN3AINN, ONTHMHA3HPOBATH KOJ.

Omnpenenenre BUaa
TIPOCKTa (aHUMAITHS, HTPa,
KBECT, KOMHUKC) IS
CO3J/IaHUs TIPOTPaAMMBL.
IInanupoBanue croxera u

B xo0/1e MoAroTOBUTENBHOTO Y OpraHU3aIllMOHHBIN 3Tan
MPOEKTHOM AeSTENFHOCTH — YMEHNE CAMOCTOATEIHHO
CTaBUTH LIETIh, INIAHUPOBATH 3a4a4u i e
JIOCTHKEHHUSI, IPUBJIEKATh PECYPCHI U
aKTyaJIM3UPOBATh 3HAHUS, ITOJIyYeHHBIE B XO/I€

16 | mepeHoc nelicTBUH B M3y4eHUs MOJyJisl. Pa3BuTHE HABBIKOB TBOPYECKOTO H
IPOTrPaMMHBIN KOJI. 9BPHUCTUYECKOTO MBIIIJIEHHUS.
IToaroToBUTENLHBIN dTAM —
BEIOOD MTEpCOHAKEH,
Onpenenenne 00CTaHOBKH,
3aIrCh TEKCTOB U 3ByKa.
COopka, oTitagka u Ha srame npeacraBnenus u o0CyKISHHS — BIAJCHIC
npeacTaBJICHUC OCHOBHBIMH TEPMHUHAMHU BU3YyaJIbHOT'O
IIporpaMMal. 3aIL[I/ITa ImporpaMMupOBaHuC, YMCHHUEC OIICPUPOBATH NOHATHUAMHA
17 | MPOEKTa, KONIEKTHBHOE NTOPUTMHUYECKOTO SI3bIKA, YMEHUE

oOcyxaenne, ohopMIIeHHe
BBICTABKH IPOEKTOB.

apryMEHTHPOBAHHO OTBEYATh HA BONPOCHI,
MOKa3bIBaTh MPEUMYILECTBA IPOEKTA, OLIEHUBATh
NEPCIEKTUBbI Pa3BUTHUS U COBEPLICHCTBOBAHUS
CO3JJaHHOM MporpaMMbI-ClipaiTa.




6 KJacc

Moayas Ne2 «PoboToTrexHukay - 17 yacon

Koa-
Ne Tema ®DopMupyeMble KOMIETCHIIUT BO
4acoB
PoGororexHuka kKak 3HaHUs 0 IPUMEHEHHUHU CPEJICTB aBTOMATH3aLluH B
WHCTPYMEHT pa3paboTKku | HayKe, MPOM3BOACTBE, OOpPa30BaHUU, UCKYCCTBE,
1 ABTOMAaTU3UPOBAaHHBIX MeauuHe, B ObITy. OcBoeHne 0a30BBIX TIOHSTHIA: 1
TEXHUYECKUX CHUCTEM. ITOPHUTM, Cpela MPOrpaMMHUPOBAHUS, NCKYCCTBEHHBIN
HHTEJUIEKT, KO/, KOHTPOJUIEP, AaTYHK, MOAYJIb,
KOMaH[a, yrpaBJeHue, o0paTHast CBS3b.
3HaAKOMCTBO ¢ | HaBpiku cOopKu 11enH M3 IIEMEHTOB IIaTGOPMBI
anmnapaTHoit 4acThi0 | (HaXOXIEHHE IO ONMUCAHUI0 HEOOXOAUMBIX MOIyJIEH,
POOOTOTEXHHYECKOI KOHHEKTOPOB, ITPOBEpKa HAAEKHOCTH COETUHEHHUI).
mwiargopmel  OmegaBot. | YMeHue nmoakitouaTh MATAHUE U MOJTYJIU JIBUTaTeICH

2 bazoBeie  kommoHeHTHI, | K mmatdopme. CobmrogaeHne npaBuia 0€30MaCHOCTH 1

MOJIYIIN pacmmmpeHunsi, | mpu cOOpKe, pa3dopke, ImepeMereHun

JaTYUKH, POOOTOTEXHUYECKOW TIATPOPMBI

KOHHEKTODPBI, 3JIEMEHTHI

YIpaBJICHHUS.

3HAKOMCTBO ¢ | YMeHHe OpUEHTHPOBATLCS B OKOHHOM HHTepderice,
MpOrpaMMHOM  4YacThl0 | 3HATh HAa3HAYCHHE KHOIOK, YMETh BBI3BATh CIIPABKY,
POOOTOTEXHUYECKOI nepeMenars ¥ MaciiTaOupoBaTh BU3YyaIbHBIN
mwiatrhopmer  OmegaBot. | anroputM, 3amycKaTs IPOBEPKY. Y MEHHE HACTPOUTH

3 OOmmii Bun naTEepdetica. | BUPTYAIbHYIO CXEMY, MOAKIIOYHUTE 3JIEMEHTHI K 1

Paboune 30HBl | KOHHEKTOpaM KOHTpOJUIepa. Y MEHHE COXPaHSTh
MIPOTPaMMBI. ¢aiiner nporpamm B popmarax OmegaBot (.abp), kak
Buptyanbhas cxema. | m300pakeHHe, M OTKPBIBATh (Paiiiibl B cpese
OcHoBHBIE ONOKM KoO/Aa | pa3paOOTKH M3 JTMYHOTO KaTajiora B KOMITbIOTEpE.
OmegaBot.
[IpaBuna cocraBneHus AJrOpUTMUYECKNE KOHCTPYKLIUH: CI€JOBaHUE,
MporpaMM: Ha3HaYCHHE BETBJICHHE, IIUKJI. 3aITyCK U OCTAHOBKA JICHCTBUI.
NeHCTBUM, IpOBEPKa YMeHue OpueHTHPOBaThCS B CTPYKTYpe OJIOKOB KoJa
yCIIOBUI (BETBICHHE), cpensl mporpammupoBanus OmegaBot, ocymiecTBisaTh
IUKJTBI, KOJIMYECTBEHHBIE MOUCK HYXHBIX OJIOKOB, IPUMEHSTh HACTPOUKH
napamMeTpbl. OCHOBBI KOJINYECTBEHHBIX MTapaMeTPOB, 33/1aBaTh IOPTHI

4 CXEMOTEXHHUKH: COOpKa MOJKITIOUEHHS. Y MEHHE yCTaHABIUBAThH HA 1
poboTa, MOJKITIOUSHHE K MOOHMIILHYIO KOJIECHYIO 0a3y KOHTPOJLIEP, MOJLYJTH
KOMIIBIOTEPY, pacIvpeHus, TaTIUKU B yCTPOWCTBA BBIBOJIA,
B3aUMO/JICHCTBHE OCYILIECTBIISITh OATOTOBKY POOOTa K 3aIyCKYy.

OmegaBot co cpenoit
Arduino. TTpasuia
0€301acHOCTH MPH
o0palleHUH ¢ pOOOTOM.

) C6opxka YMeHust codnpath MpoCcThie MOCIET0BATEIEHOCTH
MOCJIEe/IOBATENILHOCTEH OJIOKOB K012, BEICTPaNBaTh CBSI3U MEXJTy KOMaHJIaMH,
KOMaH[. YTpakHEeHHE Ha3HayaTh OMEPaTOPHI 3aIyCKa U OCTAHOBKH,

«lemoukm». 3HAKOMCTBO C | pa3u4aTh aHAIOTOBBIE OPTHI (A) 1 nupoBkie (Ne). 1
BHUJaMH MOpPTOB. 3anmyck 1 | CriocoGHOCTh IepeMeniaTh, KIOHHPOBATh, YIAIATH

OTJIa/IKa MPOrPaMMBI. Onoku. Paznuyath ommbku cOopku Koja, OmrOKu
Bo3moxHble omuOKkK U UX | 00pabOTKK KOHTPOJUIEPOM, OIIMOKH HOAKITIOYSHUH.
yCTpaHEHHE.

6 ITporpammupoBaHue OcBoeHHE aITOPUTMHYECKON KOHCTPYKIHH «L ki,
nukna. OnpenencHue 3HaHHE BU/IOB LIMKJIOB, IOHUMaHHE IPUHIKIIA PaOOTHI
ycIoBUi. 3HAKOMCTBO ¢ YCIIOBHOTO OTIepaTopa, yMEHHE 3aJaBaTh MapaMeTphl 1

[IEPEMEHHBIMH.
Ynpaxuenue «/|Buxenne

[UKJIA (JUIMTENIbHOCTD, TOBTOPHI, YCIOBHE BBIX0/1A)




10 BpCMCHI»

7 IIporpamma c YMeHHe COrfIacoBBIBaTh CIIOKHBIE YCIIOBUS U
HECKOJIbKIIMH YCIIOBHMSIMH. | TTapaMeTphl (CKOPOCTh, BpeMs, HAallpaBlIEHUE ), YMEHUE
[onck 610KOB KOMaHZ BO | pacCUMTHIBATH AaJbHOCTbH MEPEMEIICHUS UCXOAS U3
BCTPOEHHOM CIIPAaBOYHHKE. | CKOPOCTH JBM)KCHHUS. Y MEHHE BBICTABIIATH 3aJIEPIKKY
Vapaxuenue JeWCTBUH U 3a1aBath nay3sl (delay).

«Bmepen u Hazam. CoBepIIeHCTBOBaHHE HABBHIKOB HABUTAIIMN BO
BctpoenHoM B OmegaBot cnpaBoynuke 6J0KOB KOJa.
Hcnons3zoBanne ‘YMeHue BHOCUTh KOPPEKTHPOBKH W U3MEHEHUS B
YIPaBISIONINX JIEMEHTOB. | MPOrpaMMy, TIEPerpyIIUPOBHIBATH OJOKH. Y MEHHE
[IpoBepka ycnoBuit BCTPauBaTh ONEPaTOPHI MPOBEPKH MEPEMEHHBIX —
«Iloxa...BBITIOTHATG. ..» oTiepaIyl CpaBHEHH «OOJbIIIe-MEHbIIIe- PABHO-HE
8 Yupaxuenue «IIoBopoTel» | paBHO» U Jorudeckue orneparopsl «-NJIN-HE».
YMeHne pacCUUTHIBATH NATBHOCTD MEPEMEIICHUS
po0oTa UCXO0/1s U3 CKOPOCTHU JIBUKCHUS U YTIIbI
MTOBOPOTA 10 BPEMEHU TIOBOPOTA, PACCUUTHIBATH
TPaeKTOPHH — KBaAPaT, TPEYTOJILHUK, TOIYKPYT.
3HAKOMCTBO C 3HaKOMCTBO € IPUHIMTAMHU [(PPOBOTO yIIpaBICHUS
napameTpamu padoThl CUTHAJIAMH, YCTPOWCTBOM CBETOIMOA U
CBETOIMO/IA H MBbE30M3ITYYaTeNs], MOAKIIOYCHHE K KOHTPOILIEPY,
MbE303JIeMeHTa (3BYK). paboune AMara3oHbl, B3aUMOJICHCTBHE C

9 Hacrpoiika sipkocty, KOHTpoJuiepoM. HaBbIKM N3MEHEHHs BBICOTHI TOHA,
BBICOTHI TOHA, SIPKOCTH CBETOJINO]1a Yepe3 Mu(poBbIe TapaMETPHI
MIPOJIOIDKUTETHHOCTH. KoJa.

YnpaxxHeHue

«IIpuBeTcTBHE»

3HaKOMCTBO ¢ paboToit [lornmanue npuHIMTa paboTHl TaTYHKa

JaT4YrKa MpernsTCTBUSI. MIPETSTCTBUS KaK «Pa3MbIKATENS ETM» JJIsi OCTAHOBKH

10 VYnpaxHeHue BBITIOJTHEHHSI KOMaH/Ibl. Y MEHUE UCTI0Ih30BaTh JaTYHK

«Mexy MpensITCTBUAMA» | TMPEMSATCTBHUS COBMECTHO C JPYTHMHU OJIOKaMH KOJa, a
TaK)Ke COTJIACOBBIBAThH paboTy 2 JaTYNKOB
MPEMSITCTBUSL OJHOBPEMEHHO.

3HaKOMCTBO ¢ paboTOM 3HAKOMCTBO € (PU3UUECKUM MPUHIUIIOM PaOOTHI

JaTYNKA OCBEMIEHHOCTH. ¢doTopesucTopa. YMeHHUE OMBITHBIM ITyTEM MOJIONPATh

Hactpoiika peakuuii Ha YPOBHH OCBELICHHOCTH JIs cpabaThIBaHUS

11 | ypoBeHb OCBEIIEHHOCTH. naturka.HaBelky BCTpanBaHuUs KoJa cpabaThIBaHUS
Ynpaxuenus «Houroi (doTope3ncTopa Kak yCIOBHS 3aIyCKa WIN OCTAaHOBKH
poboT» u «/IBrmkeHue k JeiicTBuil podoTa (Hayano/OKOHYaHUe/M3MEHEHHE
CBETY» JIBIDKEHUSI, TI0J1a4a 3BYKa, BKJIFOUCHHUS] CBETOINOIA)
3HaKOMCTBO ¢ paboTOi HaBbiku HACTPONKHU JATYMKOB JIUHUM JJISl €3]1bI TIO
JATYNKOB JINHUH U Tpacce. YMEHHUE MOHTUPOBAThH U3 Ha KOJIECHYIO 0a3y
JIOIIOJIHUATEILHOMN poboTa M COTIIACOBLIBATE UX JIEHCTBHE. YMEHNE

12 | kHOmKOH. YTipakHEeHHE — MPOTPaMMHUPOBATH KHOITKY KaK 3aMBIKATEIb IIeTTH H
«E3na no nmuHMM 10 MO/Ia4y¥ YIPABJISIONINX CUTHAIIOB HA MOTOPHI U
MOBOPOTA NPH BKJIIOYEHHON | YCTPOHCTBA BBIBOJA.

KHOTIKEY.

3HaKOMCTBO ¢ paboTOl [Tomyuenue npencrasieHns o0 yIabTpa3ByKe Kak O

yIBTPa3ByKOBOTO croco0e OpUEeHTUPOBAHMS B IPOCTPAHCTBE,

JanbHOMepa. YTIpaKHEHHE | 3HAKOMCTBO C PUHITUIIOM paboThl Y 3-gampHOMEpa.

«20 caHTEMETPOB 70 CTEHBHI | YMeHHe MmoaKiodaTs Y3/ k 6a3ze, 3HAKOMCTRBO ¢

13 | u Hazamy. YTEHHEM IIOKa3aTesiell B MOHUTOPE

MOCJIE0BAaTENFHOrO MOpTa. Y MEHUE MPOTPaMMHO
M3MEHSATH YyBCTBUTEIHHOCTh AATLHOMEPA, OTPEAETISATh
TpaHULbl YyBCTBUTEIbHOCTH, COBMEIIATH C
napaMeTpoM CKOPOCTH JJisl TPEJOTBPALICHHUS aBapH.

14 [lonsTHe mognporpaMmel. | YMEHHE COTIIACOBBIBATH Pa3IMUHbIe OJIOKH KOJIA B

CocTaBienue

AJITOPUTME, 3aaBaTb OJHOBPECMCHHOC NUCITIOJIHCHHUC




KOMOWHUPOBAHHBIX
ANTOPUTMOB yIIpaBICHUS
CKOpPOCTBhIO,  BpEMEHEM
NBIDKEHUS, OOHApY)KEHUEM
MPEMSITCTBUN, CBETOM H
3BYKOM. 3aaHUs

0oJree OTHOTO ACHCTBUS (HAIpUMeEp, IIOBOPOT HAIIPABO
CO CHIDKEHHEM CKOPOCTHU COMPOBOXKIATH CUPEHOM ).
YMeHne pa3MenaTh Ha KOJICCHOH 6a3e Oobpiroe
KOJIMYECTBO JATYUKOB, MOAYJEH U YCTPONUCTB BBIBOAA
CUTHAJIOB JUISI UX COTJIACOBAaHHOM PadOTHI (TIprMeEp —
JATYNK OCBEIICHHOCTH M CBETOAMO/]] HE pacIoiaraTh

«lopoxnas BIDIOTHYIO)

0€30IMacHOCTbY,

«ITonueiickas MalImHa.

[IporpammupoBanue YMeHue 3a/1aBaTh CTaPTOBbIC U (DUHUIIHBIC TOYKU HA

B3aMMOJICHCTBHS POOOTOB
TIpU KOMaHIHOH paboTe Ha
nonurosne. [Iporpamma
«YMHag Tpacca
(coBmecTHOE
BrimonHeHue neficTBHN).

MIOJINTOHE, OLICHUBATh TPACKTOPHUIO, BOSMOXKHBIE
MPENSATCTBUSA. Y MEHUE YUUTHIBATh IPU HACTPOMKE
CKOPOCTH, JaJTbHOCTH, IIOBOPOTOM TaKKE (PU3HUCCKUE
rmapaMeTpbl, KaKk HHEPLUS, TPEHHE, ITOTPEIIHOCTH
JIaTYUKOB. Y MEHHE COTJIaCOBBIBATh CBOM JICHCTBUS C
JIPYTHMH yYaCTHUKAMH, COBMECTHO OIIPENEISTh

15 Hacrpoiika napameTpos HACTPOHKH MPOrpaMMBbI Ka)I0TO podoTa.
KaXXI0ro poboTa
MHAVNBUIYAIBHO.
KonnextruBHOE HcnipITaHuE
JBIDKEHHSI pOOOTOB Ha
MTOJINTOHAX PA3THYHBIX
YPOBHEMN CII0KHOCTH.
Pazpabotka YMeHue MbICICHHO c(hOpMYIHPOBATh U IOCTABUTh
WHIMBUAYaIBHOTO MPOEKTa | 3a[ady B paMKaxX BO3MOXKHOCTEH poOOTa-UCTIONHUTEIIS
16 | — MPorpammbl s poboTa- | ¢ MOCIeAyIoIIeM MepeHECeHUEM ATOPUTMA B CPEay
ucnonHurens «Moi BU3yaJIbHOTO nporpammupoBanus OmegaBot.
MIEPBBIN KOI» Pa3Burtne uccienoBaTenbCKoro Noaxoaa u
TBOPYECKOT0 MBIIIJICHHS
[Ipencrasnenne u Brnanenue TepmuHonoruelt poOOTOTEXHUKH IS
o0cyxeHue MIPEJICTABIEHUS CBOEH IPOTpaMMBbl, yMEHHE
WHAWBHLy aJIbHBIX HACTpauBaTh U OTJIAXXHUBATh IPOrpaMMy, BUIETh
17 | npoexToB — mporpaMm, MIEPCIEKTUBBI €€ NabHEHIIET0 pa3BUTHSI.

CO3JIaHHBIX YYaCTHUKAMU
Kypca.

[IpakTH4eckn NPUMEHSTH BCE MOJIyYCHHbIE B PaMKaX
W3y4YeHHS] MOIYJNS 3HAHUS U C(POPMUPOBAHHBIE
HaBBIKH.




7 kaacce

Moayas Nel «TPU3» - 17 yacos
Koa-
Ne Tema Teopus BO
4acoB
Brenenne 8 TPU3 HcTopust BO3HUKHOBEHUS; 33029, PYHKINN U
1 npuHuunel; Mecto TPU3 cpenu TBOpueckux Teopuii; 1
MIPUMEHEHHUE.

2 TepMUHOJIOTHUS U KPATKOE W3yyeHune 3aKOHOB Pa3BUTUE TEXHUYECKON CUCTEMBI 1
BBezieHue. CraTuka.

3 Kunemaruka N3ydeHne 3aK0HOB pa3BUTHE TEXHUYECKOW CUCTEMBI 1

4 Junamuka W3ydeHune 3aK0HOB pa3BUTHE TEXHUYECKOW CUCTEMBI 1

5 Yrto Takoe anropuTMbI N3yuyeHue npoTuBopeunii, HOBEPXHOCTHOI'O
peeHus MIPOTUBOPEYHS, YTIYOJICHHOTO IPOTHBOPEUHS,
n300peTaTeNnbCKIX 000CTPEHHOT0 MPOTUBOPEYHSL, UICATLHOTO KOHEYHOTO 1
3anau(APU3). pe3yibTaTa, eMo4YeK acCoLUaIni.

OCHOBHBIE MTOHSITUSL.

6 Cocrapnsomue APU3. Tun 3agaum; nporusBopeunst u UKP; pecypcesr;
CxeMaruyeckoe pelieHue; aHamus 1
npencraBienne APU3.

7 Monudukanun APU3. [TocnenoBarenbHOCTH IArOB HA MPUMEPE PA3PEILICHUS
OTansl U IpUMEpPbI CJIO’KHBIX TEXHUYECKUX IpoobiieM ¢ momouisio APU3 1
pemenus 3ana4d no APU3

8 BenosnbHbIi1 ananus Hcropust BOSHUKHOBEHUS, IPUMECHEHHE 1

9 DyHKIMOHATIBHO- Hctopust BOSHUKHOBEHUS, IPUMEHEHHUE 1
CTOMMOCTHOM aHaNN3

10 CucremMHBIN aHATTU3 Hcropusi BOSHUKHOBEHUS, IPUMEHEHHE 1

11 «/IuBepcuonHb» moaxon | McTopusi BOSHUKHOBEHHS, IPUMEHEHUE 1

12 Teopust TuCCHNATHBHBIX Hctopust BOSHUKHOBEHUS, IPUMEHEHHUE 1
CTPYKTyp
Meton MoaenupoBaHUS Urpa ¢ npumenennem MMY

13 | «MareHbKUMHI 1
yenoBegkammy (MMUY)

14 Meton (doKambHBIX Pemenune npocteiimux TP3 1
00BEKTOB

15 | ®arTorpamMmel Urpa c npumenernem metosa haHTorpaMm 1

16 Metoxa accomumarmii Urpa ¢ npumMeHeHneM METO1a aCCOLMALIMM 1

17 Hrorosoe 3ansatne nojaBeaeHue uToros uzydenust TPU3 1




Moayab Ne2

«3d-mogennpoBaHuey - 17 yacon

Koa-
Ne Tema Teopus BO
4acoB

Beenenne [Tonydenue HOBBIX 3HAHUN

1 Hcropwust rpadudeckoit 1
JOKYMEHTAIIUU
Cranmapter ECK/I. [Tony4yenue HOBBIX 3HaHUI. BriuepuriBaHUE BUIOB
®opwmatsl. JIuHuM. JINHUM.

2 1
Wpudter. Hanecenune
pa3MepoB
TexHuueckuii puCyHOK [TonsaTHE TEXHUYECKHI PUCYHOK, 3CKU3. [I[puMeneHne

3 TeXHHYECKOro pucyHKa. [Ipaktndeckas pabota 1

TEXHUUYECKUN PUCYHOK.

4 [Tonsitue MmonenupoBanust U | MicTopust BOSBHUKHOBEHUS HOHATUA. CBSI3b C IPYTUMU 1
KOHCTPYHPOBaHME peIMeTaMH.
Buasl MmaTepuanoB u [Tony4yeHue HOBBIX 3HAHUUI

5 MIpUMEHEHHUE B 1
MOJEJIUPOBAHUU U
MAaKETUPOBAaHUU

6 [TonsiTue pa3BepTKU KaK UsroroBnenre-BrIdepUnBaHie Pa3BEPTKH Oy Iymeit 2
OCHOBBI MAKETHUPOBAHUS 00BeMHON AeTann

7 Brinonuenue [IpakTnueckas padora 2
MaKeTHPOBaHUS

8 Co3naHue yeprexa Kak UsroroBnenne ueprexa OyAyiied KOHCTPYKIIHH 2
OCHOBa KOHCTPYUpPOBaHUs | (camouner, MalnHa, Kopabiib)

9 MaketupoBaHue [IpakTiueckass paboTa MO BBINOJHEHHIO MakKeTa 6

3JIaHUS




8 kiacce

MoayJb «IIporpammupoBanne B Pythony -34 yaca

Koa-
Ne Tema KpaTkoe onucanne BO
4acoB
Brenenue. 3HakOMCTBO C IpoBenenue nHCTpyKTaXxa. Mctopus s3pika Python,
1 Python cuIbHBIC  crabbie croponsl Python, Python 2 VS 1
Python 3.
BrIBO MaHHBIX, KOMaHIa N3yyeHue NOHATHHHOIO anmnapara, aHajau3
2 print BO3MOKHOCTEH IPAKTHYECKOTO TPUMEHEHUS, PpEIICHUE 1
TECTOB U 33/Ja4.
BBon nanHBIX, KOMaHAa W3ydeHne NOHATHITHOTO anmnapaTa, aHaJIn3
3 input BO3MOKHOCTEH PAKTHYECKOTO TPUMEHEHUS, PEILICHUE 1
TECTOB U 3aJa.
[TapameTpsi Sep u end. N3yyeHue NOHATHHHOIO anmapara, aHajau3
4 IlepemeHHEBIE BO3MOKHOCTEH MPAKTHYECKOTO TPUMEHEHUS, pEILICHUE 1
TECTOB M 3aJa4.
Ilenouncnennas N3ydenune NoHATUHHOIO anmnapara, aHalau3
5 apu¢metrka. OCHOBEI. BO3MOKHOCTEH MPAKTUYECKOT0 TPUMEHEHUs, pellieHUe 1
TECTOB M 3aJa4.
Henouncnennas N3yyeHne NOHATUHHOIO anmnapara, aHajau3
6 apu¢mertunka. [IpocTeiimme | BO3MOKXHOCTEH MPaKTHYECKOTO IPUMEHEHUS, PEILICHHE 1
3aJIa4H. TECTOB U 33]1a4.
Henouncnennas N3yyeHne NOHATUHHOIO anmnapara, aHajau3
7 apudmernka. Oneparyim ¢ | BO3MOXXHOCTEH MPAKTUIECKOTO IPUMEHEHHS, PEIICHIE 1
LIEJTBIMHU YHCJIAMHU TECTOB U 33]1a4.
8 ITpaktuueckast pabora Nel | Pemenue TecToB u 3aad. 1
Vcnosusie oneparopsl if u | V3ydeHne NOHATHHHOTO ammapaTa, aHaiu3
9 else BO3MOKHOCTEH MPAKTHYECKOTO TPUMEHEHUS, pEILICHUE 1
TECTOB U 33]1a4.
Jlornyeckue onepanuu. N3yyeHue NOHATHHHOIO anmnapara, aHajau3
10 | OcHoBHI BO3MOKHOCTEH MPAKTHYECKOTO TPUMEHEHUS, pEILICHUE 1
TECTOB U 33]1aH.
Jlornyeckue omnepanuu. N3yyeHue NOHATHHHOIO anmnapara, aHajau3
11 | [Ipocreiimue 3anaun BO3MOKHOCTEH MPAKTHYECKOTO TPUMEHEHUS, pEILICHUE 1
TECTOB M 3aJa4.
BitoxeHHbBIE U KacKaJHbIE N3yyeHue NOHATHHHOIO anmnapara, aHajau3
12 | ycnoBus BO3MOKHOCTEH MPAKTUYECKOTO TPUMEHEHUS, pellIeHUe 1
TECTOB U 33]a4.
13 | IIpaktuueckas padora Ne2 | Pemienue TecToB u 3a1a4. 1
HenouncneHHbIA TUIT N3yyeHue NOHATHHHOIO anmnapara, aHajau3
14 | maHHBIX BO3MOYXHOCTEN NMPAKTHYECKOTO IPUMEHEHUS, pELLIEHUE 1
TECTOB M 33]a4.
Berpoennsie GyHKINH, N3ydeHne NOHATHITHOTO anmnapaTa, aHaJInu3
15 | omeparop in BO3MOKHOCTEH MPAKTUYECKOTO TPUMEHEHUS, pellIeHUe 1
TECTOB M 33]1aH.
Monyns math N3ydeHne NOHATHITHOTO anmapaTa, aHaJIn3
16 BO3MOKHOCTEH MPAKTUYECKOTO TPUMEHEHUS, pellIeHUe 1
TECTOB M 33]1aH.
CTpOKOBBIN THI TaHHBIX N3ydeHne NOHATHITHOTO anmapaTa, aHaJInu3
17 BO3MOKHOCTEH MPAKTHYECKOTO TPUMEHEHUS, pEILICHUE 1
TECTOB M 33Ja4.
wuxn for N3ydenune NOHATUHHOIO anmnapara, aHalu3
18 BO3MOKHOCTEH MPAKTHYECKOTO TPUMEHEHUS, pEILICHUE 1
TECTOB U 3aJa4Y.
19 | YacTele cieHapuu W3yyenne mMOHATHIHOTO ammapara, aHajan3 1




BO3MOKHOCTEH MMPAKTUYICCKOI0 MPpUMCHCHHS, PCILICHUC
TCCTOB M 3aJa4.

Huka while W3ydeHne mOHATHITHOTO amnmapaTa, aHaJInu3
20 BO3MOXKHOCTEH MPAKTHUYECKOTO MTPUMEHEHUS, PEIICHUC 1
TECTOB M 3a]a4.
break, continue, else W3ydeHre MOHATHIHHOTO arlapara, aHajin3
21 BO3MOXKHOCTEH MPAKTHYSCKOTO TPUMEHEHUS, PCIICHUC 1
TECTOB M 3aJad.
BiioeHHbIE LUKIIBI N3yyeHne NOHATHHHOIO anmnapara, aHajau3
22 BO3MOKHOCTEH IPAKTHYSCKOr0 IIPUMEHEHUS, PEIICHUE 1
TECTOB M 3ajJad.
23 | lpaktuyeckas pabota Ne3 | Pemienue TecToB u 3a7ad. 1
24 Pa3zpaboTka u 3amuTa [IpoexTHas ACSITETHHOCTE 11

MPOEKTa




9 kaacc

MoayJab Nel «IlporpammupoBanue B Pythony - 34 yaca.

Koa-
Ne Tema KpaTkoe onncanne conep:kaHus 3aHATHS BO
4acoB
WNupekcanus N3yyeHne NOHATHHHOIO anmnapara, aHajau3
1 BO3MOKHOCTEH MPAKTHYECKOTO TPUMEHEHUS, pellICHUE 1
TECTOB U 337a4.
Cpessl N3yyeHue NOHATHHHOIO anmnapara, aHajau3
2 BO3MOKHOCTEH IPAKTHYECKOTO TPUMEHEHUS, PpEIICHUE 1
TECTOB U 337a4.
Metoab! U GyHKIUH W3ydeHne NOHATHITHOTO anmnapaTa, aHaJIn3
3 BO3MOKHOCTEH PAKTHYECKOTO TPUMEHEHUS, PEILICHUE 1
TECTOB U 33ja4.
ITouck u 3amena N3yyeHue NOHATHHHOIO anmnapara, aHajau3
4 BO3MOXKHOCTEW MPAKTHYECKOTO TPUMEHEHUS, pEeIlIeHUE 1
TECTOB U 3a4ad.
Knaccudukanus cumBonos. | M3yueHrne NOHATHIHHOTO anmapara, aHajn3
5 CTpoku B maMsiTH BO3MOKHOCTEH MPAKTUYECKOT0 TPUMEHEHUs, pellieHUe 1
KOMIIBIOTEPA TECTOB U 3a4ad.
6 [IpakTnueckas padora Nel Pemenwne TecToB u 3a/1a4. 1
OcHOBBI pabOTHI CO N3yyeHue NOHATHHHOIO anmnapara, aHajau3
7 CIIHCKaMHU BO3MOKHOCTEH MPAKTUYECKOT0 IPUMEHEHUs, pellieHUe 1
TECTOB U 3aad.
Mertoapl CIUCKOB N3yyeHne NOHATUHHOIO anmnapara, aHajau3
8 BO3MOKHOCTEH MPAKTUYECKOTO TPUMEHEHUS, pellieHHe 1
TECTOB U 33ja4.
9 BrIBOZ 2IIEMEHTOB CIIMCKA Penienne TecToB M 3a1a4. 1
Mertosst cTpok: split, join N3ydeHne MOHATHITHOTO anmapaTa, aHalln3
10 BO3MOKHOCTEH MPAKTUYECKOTO TPUMEHEHUS, pellieHHe 1
TECTOB U 33ja4.
Crincounsle BelpakeHHa 1 | M3ydeHne NOHATHIHOTO anmnapara, aHalu3
11 BO3MOKHOCTEH MPAKTHYECKOTO TPUMEHEHUS, pEILICHUE 1
TECTOB U 33ja4.
CopTupoBKa CITIUCKOB N3yyeHue NOHATHHHOIO anmnapara, aHajau3
12 BO3MOKHOCTEH MPAKTHYECKOTO TPUMEHEHUS, pEILICHUE 1
TECTOB U 33ja4.
13 | [Ipaktuueckas padora Ne2 | PemnieHue TecToB u 3ajad. 1
OyHKINN N3ydeHne NOHATHITHOTO anmapaTa, aHaJInu3
14-19 BO3MOKHOCTEH MPAKTHYECKOTO TPUMEHEHUS, pEILICHUE 6
TECTOB U 33ja4.
20-34 Pazpabotka u 3amura [IpoexTHas KeATETHHOCTD 15

MIPOEKTa




9 kaacc

Moayab Ne2 «n:keHepHas rpadgukay - 34 yaca.

Koa-
Ne Tema Teopus BO
4acoB
KoncrpykTopckas IToHsATHE KOHCTPYKTOPCKOM NoKyMeHTauuu. Js
nokymeHTanus. Equnas Yero Hy)>KHa KOHCTPYKTOpCKas TOKyMEHTAaIHsL.
CHUCTEMA KOHCTPYKTOPCKOM Crangaptel ECK/I. Buibl KOHCTpYKTOPCKUX
1 JTIOKYMEHTAIHH. JIOKYMEHTOB. 1
Crarnmaptet ECK/I. Buapl
U3JENUNA U KOHCTPYKTOPCKUX
JOKYMEHTOB.
OcCHOBHBIE BO3MOKHOCTH U Y4eHUK N0JDKEH YMETh HAaUMHATh U 3aKaHIMBATh
nasHauenne Kommac 3D. padoty ¢ KOMITAC-3D V12, noymkeH 3HaTh, Kak
Coznanue npocreimumx HacTpauBaTh cucteMy KOMITAC-3D V12 , 3Hath
2-3 | oopexroB B Kommac 3D. OCHOBHBIN AJIEMEHTHI OKHA, CIIOCOOBI YIIPaBICHUS 2
MPOCTPAHCTBEHHBIX CLICH nzobpaxkenueM. Vcnonb3oBanue B pabote
UHCTpyMeHTalIbHYI0 naneids B KOMITAC-3D.
Coznanwne mpocreimux 00bexToB B Kommac 3D.
[IpsimoyroseHOE N3yueHune 3aKOHOB MPOCLIUPOBAHUSL.
4 MIpOeIPOBaHIE [IpsimoyronbHOE MpoeupoBaHie TOUKH, JIUHUH, 1
TUIOCKOH HUTYpBI
5 Comnpstxenue B Kommac 3D | 3yueHue BUAOB CONMPSKEHUS U BBIYEPUHUBAHUE B 1
Kommnac 3D
6 YceueHHble T€OMETPUYECKUE | YMEHHUE BBIUEPUNUBATH YCEYEHHON I€OMETPUYECKOU 1
GbUrypsl ¥ pa3BepTKHU HX. ¢burypst
7 Ilepeceuenne YMeHus BBIYEpUNBATh IPOCKIMU TIEPECEUCHUS 1
TreOMETPUUYECKUX QUTYD reoMeTprUYecKuX Guryp
8-9 | KpuBble nuHUU. BrruepunBanre KpUBBIX JIEKATbHBIX JTUHAN 2
IIpoek1noHHBIE CBOMCTBA IIpuMeHeHre KpUBBIX JTUHUI B BEIYEPUUBAHUU
KPHBBIX JIUHUH. texHuaeckux cucreM. [lonstus: [Ipoekunonnsie
CBOICTBa KpUBBIX JIMHUI. KacaTenbHble 1 HOpMalu K
10 KPHUBBIM JTHHUSAM OKPYKHOCTD B THIOCKOCTH OOIIETO 1
noJyioxkeHus. Bunrosele auHuu. O6BOA TOUYEK Ha
wiockocTH. CriocoObl HOCTPOEHUs! 00BOIOB U UX
IPUMEHEHHUE B TEXHHKE
11-20 TeHn B OpPTOrOHAJIBHBIX BrruepunBanue TeHENH B OPTOrOHAIBHBIX IPOEKIMSIX. 10
MPOEKIHUAX
Paboune ueprexu neranei. Uzo0paxkenne crannapTHbIX Aetaneld. Ueprexu
2122 JieTasell co CTaHAapTHBIMU U300paKEHUSIMH. 2
UepTekn OpUTHHAIBHBIX JeTajeil. DCKU3UpOBaHMe
netaneil. Pasmepsl. Buasl pazmepos.
2397 Bunel coennnenuit BrruepunBanue BUIOB  COETUHEHUS: OOITOBOE, 5
pe3p00BOE, MIHIICYHOE, 3aKIICTIOYHOE.
N3o0paxenns cCOOPOIHBIX BrruepunBanne c60povHbIX enHUI. YepTexn
28-32 | equHuL. Pa3bEMHBIX U HE pa3bEMHBIX COETUHEHUN U 5
repeaad. Y CIOBHOCTH M YIIPOILEHUSI.
COopounslii yeptex nzaenuit | CocTaBieHHe U YTeHHE COOPOYHOTO YepTeKa
33-34 | B Kommac 3D obmiero Buna. Cnenudukanus. [lepedenn 2

OJICMCHTOB.




[Inanupyemble pe3y/bTaThl H3yYeHHUS] KYpca BHEYPOUHOI eI TeJIbHOCTH
(IMYHOCTHBIE, MeTaNlpeIMeTHbIE, IPeIMEeTHbIE).

JIMYHOCTHBIE
(BocnuTaTeJIbHbIE
pe3yJbTaThl)

¢dopmupoBaHue y4eOHO-TI03HABATEIBHOTO MHTEpECa K HOBOMY
yueOHOMY MaTepuaity U crnoco0aM pelieHns HOBBIX 3a/1a4;
OpUEHTAIIMM HAa TIOHMMaHWE MPUYUH yclieXxa BO BHEYYEOHOM
JESTeNIbHOCTH, B TOM YHCJIE HAa CaMOAHAJU3 U CaMOKOHTPOJIb
pe3yibTara, HAa  aHalU3  COOTBETCTBHA  PE3YJIbTATOB
TpeOOBaHUSIM KOHKPETHOM 33/1a4;

CIOCOOHOCTH K CaMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIECITHOCTH
BHEYUYEOHOH J1eATENbHOCTH;

MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOILIECTBEHHOI MPAKTUKH;

TrOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO, B TOM YHUCIIE
caMo00pa3oBaHUIO, Ha TMPOTHKEHUH BCEH  JKU3HU;
CO3HATENIFHOE OTHOIICHHE K HENPEPHIBHOMY 00pa30BaHHIO
KaK  YCIIOBHIO  YCIICUIHON npodecCHOHANbHON U
OOIIECTBEHHOM NCATEIIFHOCTH,

ACTETUYECKOE OTHOIIEHHE K MHpPY, TOTOBHOCTh K
ACTETHYECKOMY OOYCTpPOHCTBY COOCTBEHHOTO OBITA;
TOTOBHOCTh oOyyarommxcs K TPYAOBOI
npoeCCHOHANBHON JESITEIBHOCTH KaK K BO3MOXXHOCTH
y4yacTHsi B  PEIIEHWH JIMYHBIX,  OOILECTBEHHBIX,
rOCY/IapCTBEHHBIX, O0IIEHAMOHAIBHBIX MPOOIIEM;
dbopMupoBaHUE BHYTPEHHEH TMO3MIMK IIKOJIbHHKA Ha
YPOBHE  TIOJIOKHUTEIBHOTO  OTHOIIGHWS K  IIKOJE,
MOHUMAaHUS HEOOXOJUMOCTH y4YEHHS, BBIPAKEHHOTO B
npeoOnaanud  y4eOHO-TIO3HABATENbHBIX ~ MOTHBOB U
MPEINOYTEHUH COLIMATBHOTO C0c00a OLIEHKU 3HAHUIA;
¢bopMupOBaHUE  BBIPAKEHHOM  yCTOMYMBOM  y4yeOHO-
MO3HABaTEbHOW MOTHBAIIMU YUCHHUS,

(dbopMHpOBaHUE YCTOHYMBOTO Y4eOHO-IIO3HABATEIHEHOTO
MHTEepeca K HOBBIM OOIIUM CIOco0aM pelieHus 3a1ay;
dbopMupOBaHUE  AJCKBATHOTO  TOHWMAHUS  MPHYUH
YCTENTHOCTH/HEYCNENTHOCTH BHEYYeOHOU JesITeTbHOCTH;

MeranpeameTHbie

PeryasiTuBHbIe
OOyuaromuiicss Hay4uTCs:

MJIAaHUPOBATH CBOM JCHCTBHUS B COOTBETCTBHH C MOCTaBICHHOU
3ajayeil U YCJIOBUSIMM €€ pealu3allid, B TOM YHCJIE BO
BHYTPCHHEM IJIaHE;

YUYUTHIBATh YCTAHOBJIEHHBbIE TMpaBWja B IUIAHUPOBAHUU W
KOHTpOJIE Croco0a perieHus;

OCYHIECTBJISATh UTOTOBBIN U MOILIArOBbIA KOHTPOJIb 11O
pe3ynbTary;

OIICHUBATh NPABWIBHOCTh BBHINIOJHEHUSI JCUCTBHUS HA YpOBHE
aJeKBaTHOM  PETPOCHEKTHBHOM  OLIEHKA  COOTBETCTBHS
pe3ynpTaToB  TpeOOBAHWSM  JaHHOW 3aqadyd M 3aJavyHOU
obnacty;

aJICKBaTHO BOCIIPUHUMAThH MPEAJIOKEHHS U OLIEHKY y4YUTEJeH,
TOBApUILIEH, POAUTENEH U APYTUX JIIOAEH;

pa3nnyaTh CIoco0 M pe3yNbTaT IeHCTBUS.




OOyuaromuiics MOIy4UuT BO3MOKHOCTh HAyUUThCS:

B COTPYJHUYECTBE C YIUTEIEM CTAaBUTh HOBBIC YUCOHBIC 33[aUH;
MIPOSIBJIATH TIO3HABATEIHHYIO HHUIIMATHBY B Y4€OHOM
COTPYJHUYECTBE;

CaMOCTOATEJIbHO  aJICKBAaTHO  OLICHMBATh  MPABUIBHOCTh
BBITIOJTHCHUS JICWCTBUSL U BHOCUTH HEOOXOJUMBIC KOPPEKTHBBI
B HCIOJIHEHHE KaK MO XOJy €ro peajau3aluu, Tak U B KOHIIE
JICUCTBUSL.

Ilo3naBaresibHbBIC
OOyuaromuiicst HAy4IUTCS:

UCKaTh M HAaXOAUTh 00OOIIEHHBIE CIIOCOOBI pPEUIeHUs 3a7ad, B
TOM 4YMCJE, OCYILIECTBIATh Pa3BEPHYTHIH HH(MOPMALMOHHBIN
IIONCK U CTaBUTb Ha €ro OCHOBE HOBble (yuyeOHbIE U
[I03HaBaTeIIbHbIC) 33/1a4H;

KPUTHYECKH OILICHUBATh M WHTEPIPETUPOBATH HH(DOPMAIIHIO C
pPa3HBIX MO3UIIUN;

WCIIOJIb30BaTh Pa3IMUHbIE MOJEIbHO-CXEMaTHYECKUE CPEICTBA
JUIL TPEJICTABICHUS! CYIIECTBEHHBIX CBS3€d M OTHOLICHUH, a
TaKkKe IPOTUBOPEYM, BBIABICHHBIX B HWH()OPMAIMOHHBIX
WCTOYHUKAX;

BBIXOJHWTHh 32 PaMKH Y4eOHOTO MpeaMeTa U OCYLIECTBIATH
LIEJICHANPABIICHHBIA TIOMCK BO3MOKHOCTEM Il MIMPOKOTO
MepeHoca CpeCTB U CIIOCOOOB JAEHCTBHS;

BBICTPAUBATh HHAUBUAYATHHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO;
MEHATh W YAEPKUBATh pPa3HbIC MO3ULMU B IO3HABATEIBHOU
NeATSIIFHOCTH.

OOyuaromuiicst MOJIy4UT BO3MOKHOCTh HAyUUThCS:
OCYILIECTBIIATh BBIOOp Haubonee HPPEKTUBHBIX CIIOCOOOB
pEIIeHNS 32/1a4 B 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHH;
OCYILLIECTBIISAITh CHHTE3 KaK COCTaBJIEHHE IIeJIOr0 M3 dYacTei,
CaMOCTOSATENIBHO JIOCTpanBas W BOCIHOJHAS HEIOCTAIOLINE
KOMITOHEHTBI;

CTPOUTH JIOTHIECKOE PacCy/ICHHE, BKIFOYAIOIIee
YCTAHOBJICHHE NIPUUUHHO-CIIE/ICTBEHHBIX CBS3EH;

KoMmyHuKaTHBHBIE
OO0yuaromuiicss Hay4uTCs:
aJIeKBaTHO UCMOJb30BaTh KOMMYHHKATHBHbIE, MPEX]IE BCETO —

pequHe, CpeJICTBa JJISL pemeHm{ paSJ'II/I‘—IHI)IX
KOMMYHHUKATUBHBIX 3aj1a4, CTPOUTH MOHOJIOTHYECKOE
COOO0IIIeHHE, BJIAJIETD TUAJIOTNYECKOU dhopmoii

KOMMYHUKAIIMW, HWCIIOJIb3Ys, B TOM HYHCJIE CpEICTBAa U
uHcTpyMeHThl UKT u nuctanmuoHHOTO OOIICHHUS;

JOMyCKaTh ~ BO3MOXKHOCTh ~ CYIIECTBOBaHWS Yy  JIOACH
pa3MYHBIX TOYEK 3PEHWsI, B TOM YKCIIEC HE COBMAIAIOIINX C €r0
COOCTBEHHOW, M OPHEHTHPOBATHCS HA IMO3MIIMIO MapTHEpa B
OOIICHUH U B3aMMOJICHCTBUH,

dbopmynrpoBaTh COOCTBEHHOEC MHEHHUE U TIO3HUITHIO;

3aaBaTh BOIIPOCHI;




IIpenmeTHbIe

OO0yuaromuiicst HAy4IUTCS:

HCIIOJIb30BaTh FOTOBBIE  MPUKIAIHBIE  KOMIIBIOTEPHbBIC
MpOrpaMMbl B COOTBETCTBUHU C THUIIOM PEIIAEMBIX 3a/1a4 U IO
BBIOPAHHOM CIIeMANTU3AlINY;

IMOHMMATh M KCIIOJL30BaTh OCHOBHBIC IOHSATHS, CBA3aHHEIC CO
CIIOJKHOCTBIO BBIUHMCJICHHI;

WCIIOJb30BaTh KOMITBIOTEPHO-MATEMAaTUYECKUE MOJCIH ISl
aHaJIM3a COOTBETCTBYIOIIUX OOBEKTOB M IPOIIECCOB, B TOM
YuCJ€ OLICHUBAaTh  YHWCIOBBIE MMApaMETPbl MOJCIUPYEMbIX
OOBEKTOB M TPOLIECCOB, a TaKXKE HHTEPIPETUPOBATH
pe3yabTaThl, MOJYYaeMbI€ B X0JI€ MOACIUPOBAHUS PEabHBIX
MPOLIECCOB;  MPEACTABIATh PE3yJbTaThl MaTEMaTHYECKOTO
MOJEJIMPOBaHUs B HArjsifHOM BHJE, T'OTOBUThH IMOJYyYEHHBIE
JIAaHHBIC JUTsI TTyOIMKalWK;

aprymentupoBath BbeIOOp cpeactB UKT nns  pemenus
poheCcCUOHANIBHBIX U yU4eOHBIX 33]1a4;

CO3/71aBaTh YHUBEpCAIbHbIE MPOrPAMMHBIE KOJbI JJI1 PELICHUs
JIOTUYECKUX 3aJa4, MPAKTUYECKUX W OJIMMIMAJIHBIX 3a/1a4 10
MaTeMaTuke W MH(OPMATHKE;

OO6yuaromuics Moay4YuT BO3MOKHOCTh HAYUUTHCS:
WCIONb30BaTh HABBIKM U OMBIT Pa3pabOTKH Mporpamm B
BBIOPAHHOM Cpeie TPOrpPaMMHUPOBAHUS;

WCIIONIb30BaTh ~ OCHOBHBIE  YIPABISAIOIIME  KOHCTPYKLUHU
MOCJIEIOBATEILHOTO  MIPOTPAMMUPOBAHUS, MOJIYIIH u
OMOIMOTEKH; BHIOTHATH CO3JJaHHBIE TPOTPAMMBI;
aHAJIM3UPOBATh TOTOBBIE MOJENH HAa TPEIMET COOTBETCTBHS
peaibHOMY OOBEKTY WJIH MPOLIECCY;

MPUMEHATh 0a3bl JAHHBIX W CIPABOYHBIE CHUCTEMBI TpHU
pElIeHUH 3a7a4, BOSHUKAIOIIUX B XOJI¢ YUeOHON NesTeNbHOCTH
U BHE €e; co37aBaTh y4eOHbIC Oa3bl TaHHBIX;

MIOHUMAaTh  OCHOBHBIE€ TPUHLHUIIBI  YCTPOMCTBA  SI3bIKOB
MPOTPaMMHUPOBAHUSI, HAMKUCAHMUS €r0 MPOTPaMMHOTO Koja ¢
MOMOIIbI0  KOMIBIOTEPA W/WIA MOOUIBHBIX JIIEKTPOHHBIX
YCTPOWCTB;

WCIIONB30BaTh MpaBHia O€30MacHON W IKOHOMHYHOU pPabOTHI
C KOMIBIOTEpaMHU U MOOUJIBHBIMH YCTPOWCTBAMH,

MIOHUMAaTh o0rue MIPUHIIUIIBI pa3paboTku u
(GYHKIMOHUPOBAHMUSI TPOTPAMM, HAMHCAHHBIX C TOMOIIBIO
sI3bIKa TIporpaMMupoBanus Python;

KPUTHYECKH OIICHWBATh MH(OPMAIUIO, TIOJYUYCHHYIO U3 CETH
WurepHer.




