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<Vcrce 6 utKotre demtt doncrcuat nonyuumb

6o3i4oltcHocmb pacKpwmb c6ou cnocoduocmu,

nodeomoeumbcfl K otcugHu e

gbtcoKom exHonoeuvHoJv, KoHt<yp eHmH o74 Jvtup o)

n. A. Medeedee

floscnureJrbHafl 3aur.rcKa

BHe4peuue podororexHr{Krr n o6p aronareJrbHoe upocrpaHcrBo.

Ha coBpeMeHHoM 3Tarre aKoHoMuqecKoro u coquaJrbHoro pa3Bn'rvrfl

o6qecrsa coAepxaHze o 6pas o Balrrkrfl,,qoJDKHo 6rrtr opl{euTnpoB auo Ha :

. SoprvrupoBaHr,re y rroApacrarcqero rroKoJreHr4r aAercsarHofi

CO Bp eM eHH O Ivry yp o B HIO 3HaHkIvI KapTIIHbI MvIp a;

. o6ecueqeHpre caMoorrpeAeJlenrrr Jrr4rrHocrkr,

. co3AaHr{e ycJroBlrft ws caMope€uru3ar\vv ruqHocrrr;

. QoprvrrzpoBaHue qeJroBeKa, r{HTerpupoBaHHoro B coBpeMeHHoe

o6rqecrno rr HarleJreHHoro Ha coBeprrreHcrBoBaHr{e 3Toro o6qecrsa;

. Bocnpou3BoAcrBo 14 pa3Br4Tpre KaApoBoro rroreHr{ vralra o6ruecrsa.

Conpervrenurrfi .IenoBeK AoJrxen 6rrrr uo6unruuu, roroBbrM r paspa6orre
fi BHeApeur,rrc ururonauufi B xrr3Hb. floorouy, B Hacro.rrulee BpeMir

o6pasorareJlbHat po6ororexHrrKa npuo6peraer Bce 6omuryro 3HaqrrMocrb pr

aKTyarrbHocrr. B KarrecrBe rrpprKJraAHofi nayrz, po6ororexHuKa, Mo)Ker 6rrru ne
TOJTbKO rrHTelpkrpoBaHa B yqeoHbrr4 npoqecc oopa3oBaTeJrbHoro yqpexAeH[fl., Ho

lI B [oJrHofi nrepe [c[oJrb3oBaHa B AorroJrHrrreJrbHoM o6pasonanr,ru. Ouupaflcb Ha

TaKr4e HayqHbre Aprcrlr4rrJrnHhr, KaK unSoprraau4Ka, MareMaruKa, SrEsnra, 6uorom.fl
po6ororexuuKa aKTLIBT{3Lrpyer pa3Br4THe yue6no-no3HaBareJnnofi

KOMTT9TeHTHOQTU rrarrlkrxOff, rrOMOraeT pa3BrrBaTb TexHrzqecKoe TBopqecTBo

Aerefi. MeroA o6y'rennx IuKoJrbHrlKoB qepe3 HayqHbre uccneAoBanus. u
TBopqecKue [poeKTbI rlo3BoJlrer BburBrrrb vr oro6paru yr3 6onsuroro qficJla

fralqvxct caMbIX yBreqeHHbrx u pa6orocuocodnrrx, co3AaHre xe seo6xoAr4M6rx
yclonufi u Nrorrasaqufi AJUI oBJraAeurrrr vrvrvr MeroAoJroruefi rnopvecrofi
Ae.f,TeJrbHocTur rro3BoJureT ocyqecTBrrTb ruKoJrbHnKaM HayqHo-TexHlrrrecKlre
3AMbICJIbI.

Kypc po6ororexHkrKrr - Moxer crarb o.qHLrM lr3 uHTepecnefiurux cuoco6oe
r43yrreHrrf, KoMrrbrorepHbrx rexHoJrorufi u nporpaMMrrpoBaHus. Bo BpeMf, saHflTuir

) {eH{Kr,r co6uparor r rporpaMMrapyror po60ror, rpoeKrrlpyrcr u pearn3yrcr
Mvrccl,zrz ocyuIecrBJUIeMbIe po6oraun- yMHbrMrr Marrrr{HKarvru (SmartCar). Pa6ora n
KoMaHAe, neo6xo.qnMa.rr AJrf, peaJr[3arlrlr,r npaKTkrqecKr,rx vtuccuit cuoco6crnyer



p€t3BIITrIrc KOMMyHnKaIIPTOHHbTX KOM[eTeHrIr,rfi, a UpOrpaMMHar CpeAa nO3BOJrreT

JrerKo u eQQexudBHo u3yrlarb arlroprrrMrr3arluro r{ [polpaMMr4poBaHr.re, yc[errrHo
3HaKoMrITbct c ocHoBaMr4 po6orotexHrrKrr,

flporparranra paccquraHa Ha ne6onruyro rpynrry yqarquxcr (8-10 ueuoner),
B roropofi ttaxgrrft fracrHLrK aKTLTBHo saAeficrsosaH B npoqecce u3yqeHurr
TeopeTLrrrecKofo kr ocBoeHuf, npaKTlrqgcKoro MaTep[afla.

B pacnopnKeHl4e Aerefi npeAocraBJreHbr KoHcrpyKTophr, ocHarrleHHbre
pa3nuqHblM KoHTpoJrJrepaMH: na 6ase MlrKporpoqeccopoB - rvro4ynefi Xbee,
Arduino vr na6opauu Aarqr4KoB rro3BoJurroqr4e co3AaBarb uporpaMMlrpyeMbre
MOAeJTLI po6oton. C nx rroMolllbro IuKoJrbHrrK MoxeT 3arrpolpaMMr4poBarb po6ora

- YIvtryro Marur4HKy (SmartCar) ua uunoJrHeHr4e onpeAeJreHHbrx Synrqnfi.

,{ouonnureJrbHblM [pelrMyrrlecrBoM kt3yqeHuff po6ororexHuKr,r .rrBJrrerct
co3AaHrre KoMaHAbI 14, B rrepc[eKT[Be, yqacTne B perr4oHiubHbrx, Bcepoccr4ftcKHx
a MexAyHapoAHbIX Qecrnoanax, oJrrMrrlraAax u ron$eperulr{rx ro
po6ororexHuKe, qro 3HaqI4TerbHo ycnJrurBaer Morr,rBarlnro yqeHr4KoB K
iloJryqeHrlro gnannfi.

Enaro4apa AarquKaM, co3AauHbre KoHcrpyKrlkrr4 pearupyror Ha
oKpyxarcIUvx MlIp. Cuequanrnoe nporpaMMHoe o6ecne.reHue Ilo3BoJurer
opraHrr3oBarb orAeJrbHbre MoAyJrtr Ha ocHoBe rpoqeccopa Xbee B

pacrpe{eneHHbre cervr, rAe SmartCar'lr cuoco6su cBr3brBarbcr Apyr c ApyroM u
o6iraenzsarbct AaHHIIMI{. C uouoqbro uporpaMMupoBaHr.tr )AreHr,rKu HaAeJrrror
ITHTeJTJIeKTOM CBOrr MOAgJrr,r, rr UCIrOJrb3yruT nX Arrfl. perueHrrr 3al.aq, Koropbre, IIo
cyrkr, r.Blrflrorcfl, TBopqecKralau upo6JleMaMr,r rro Kypcy MareMarl,Irrz, znSopMarLIKn,
TexHoJror uu, $vtznrcvI r xvrvtvIla r gKoJro rLl4.

llporparravra Kpy)KKa (yMKI4) Ha)n{Ho-Texnr.r.recrofi HarpaBneHHocrr4
paccql4TaH Ha Bo3pacr 4erefi 7-8 xnacca. Cpor pe€ur,r3aur{kr rporpaMMbr - 3 roAa.

Ile.nr rporpaMMbr

Pacxpurue rrHTeJrrreKTyarrbrroro kr rBoprrecKoro rroreHrlr,rala Aerefi c
IlcIIoJrb3oBaHueM Bo3Mo)KHocrefi po6ororexHuKu pr npaKTuqecKoe upuMeHeHue
o6y.raroqkrMvrcs. snantril AJrr pa3pa6orru r4 BHeApeHurr rexHr4rrecKux [poeKToB B

Aauruefiurefi Ae.srerbHocrlr.

3aqauu rporpaMMbr

. BocnurareJrbHbre

? BocurEranvre
Kynbrypbr;

2)

a

rauQopuaqnoHnofi, rexnuqecxofi vr r4ccJreAoBarenrcr<ofi

BOCrrr{TaHUe rrHTep eca K KoHcTpyr{poBaHr,rro I4 rrporpaMMnp oBaHr,rrc ;

Pagnlrnaroruue



3) pazvurue nHTepeca K HayrrHo-TexHr4qecKoMy rBopqecrBy, TexHI,IKe,

BbICOKITM TEXHOJIOTI4'M ;

4) pazyurue aflropurMrlqecKoro rr JrofrltlecKoro MIIIUJTeHI{I;

5) pazvurue o6qeyre6Hbrx HaBbrKoB, cBr3aHubrx c rrorrcKoM, o6pa6otrofi *

untpoprraaqvkrvrilpe4craBJreuraeM pe3ynbraros cnoefi AetrenbHocrl{; n

6) pazyurue cuoco6nocru yrrarquxcr rBopqecKn noAxoAurr r upo6JIeMHbIM

cvry arluflM pI c aMo cTotrTeJrbHo H axoALI Tb p elu eHut,

7) $opvrupoBaHrre HaBbrKoB KoJrJreKTr.rBHoro rpyAa;p

B) paznnrue KoMMyHrIKaTI4BHIIX HaBbIKoB ;

9) oprauu3arlufl. BHeypovHofi 4exrenbHocrlr Aerefi.

' O6Y'raruulne

|O)yttenue BbrcrparrBarb rr,r[ore3y v co[ocraBJltrb c rrorryqeHHblM

pe3yJrbTaToM.

11r) oBJraAeHue HaBbrKaMV HayqHo-TexHuqecKoro KoHcrpyl,IpoBaHn-n rr

MOAenr4poBaHu'';

O6utas xapaKTepr{srrKa Kypca

Karc oxuBaror po6orrr: or rexHrrqecnofi AoKyMeHTauuu K rrH)I(eHepHoMy

TBOpqecTBy.

Pa6ora c rpeAnaraeMbrMr.r KoHcrpyKropaMrr yMKI4 (Vnpannxenaufi
Maurunnrrfi Koucrpyrrop I4HNenepnufi) (,4anee 4ur o6osHaqeHl,nl otAemHofi
MarrrrlHKrr 6y4ervr ynorpe6nxrr repMuH SmartCar) cuoco6crByer pa3Bldrllrc

eoo6paxeHr{f,, rrpocrpaHcrBeHnofi opueHTarlr4rr, QoprvuaponaHlrro a6crparruoro u
ltorl+lecKofo MbrruJr eHvIfl., HaKorIJIeHlItcl [oJle3Hbrx 3HaHufi; gaer Bo3MoxHocrb rlo -
MaKCrrMyMy peaJrl,r3oBarb rBoprrecKrre cuoco6nocrr.r, ocBotrrb rrpofpaMMupoBau[e
na upoSeccrroHnJrbHoM ypoBne. KaxAufi yrenur Mo)Ker pa6orarr s co6crneHHoM
TeMrrs, rrepexo4r or flpocrblx 3aAaq x 6onee cJro)KHbIM.

Ounpa-rcr Ha raKrre HayqHbre ArdcrlrrrrJrrrHbr, KaK nHQopuatnra,
MareMarrrKa, Suszra, 6zonorus po6ororexHrdKa aKTI{BI43}Ipyer pagBurrkre

yue6no-uo3HaBareJrbHbrx KoMnereHrnocrefi yqarrlr{xcr, cnoco6crByer pa3BLITIdto

TexHuqecKol'o rBoprrecrBa .qerefi .

Hecnoxlrrrfi yre6nrrfi po6or - AJrfl .qercfi craHoBr4Tcr BrroJrHe rorr perHofi
oc.sgaenaofi Berrlbro. Peanrnrrfi ncrroJrHr{TeJrb co csoefi cncreuofi KoMaHA, AJIS

rrarquxcf, rroHflTHee il nHTepecHee IIpu 3HaKoMcrBe c afiroprrrMuza\uefi vr



u3yrreHr{tr uporpaMMnpoBaHvfr.. llpu ocBoeHuu y[paBJIeHLIrI TaK]IM po6orou y
pe6enrca cKJraAbrBarorct rrerKlre upeAcraBJlenvrfl. o roM,. qro po6ot flBJrflarcfl'

$oprraalrubrM rrcrroJrHr{TeJreM, Ha upaKTLIKe rrpoucxoArrr 3HaKoMcrBo c cucreltofi
KoMaHA ucrroJrHnreJrr alropnrMoB, 6yr<nanuro, (fiIorporaB pyKaMLD), pe6euor

[OHrrMaeT, qTO TaKOe anrOpLtTM u CaM O[peAenteT ero CsOfiCrea:

cficreMa KoMaHA po6om crporo oupeAeneHa;

. [porpaMMa AJIx pO6Ora COCTaBJITIeTCfi.uI3 OTAeJIrHrIX KOMaHA;

po6or ucloJlHler rrpeAJroxceHlrylo eMy uporpaMMy;

. rroBOAOnrEe po6ora 3aBtrckrr or KarlecrBa npolpaMMbr, a 3Haqrrr LI or orrblTa

caMoro flporpaMMvtcra, ecnu po6or AeJraer qro-To He raK, KaK 3aAyMbIB€uIocb -
Heo6xoAuMa KoppeKllru uporpaMMbr;

. NTTQOPMAIII4'I BBO.4T4TC' C IIOMOIIIbIO ,qATTIIAKOB, BbIBOAI{TC' IIEPE3 TIIdIIVIId CBfr3VT

c ApyrLIMI4 ycrpofi crBaMI4.

Tarpru o6pasou, a6crpamnrre IIoH{TLITI un$Opuaturu, HaHUIAHO

Bo[Jrorqarorct B [oBeAeHI4kI Marepl4illlbHoro o6terta

,{ern rporpaMMlrpyror pa3nrdqHoe noBeAeHI{e [oAroroBJreHHbrx

co6crseHHopfrHo po6orou, ocHarrleHHbrx Heo6xoAuMbIMLI Aarq[KaMI{
o6reAzneHHbrx B ceHcopHyro cerb, qro uo3BoJUIer KoHIIeHTpI{poBarb BHIIMaHI4O

yqarquxcr Ha npo6neruax o6pa6orxr,r unQoprr,raquu upolpaMMplpyeMblMl{

krcuoJrHLtrsrrnM:a.llporparrarraHoe yupaBJreHlle po6oru3upoBaHHblMn unarQopMaMr
yMKI4, ocyrqecrBJurercr c rroMorrlbro nporpaMMHofi cpeAbr Kyrraup - cso6oAHo

pacupocrpanseuofi Kpocclnar$oprrteuuofi crlcreMbl IrporpaMMrapoBalalas' Ha

pyccKoM s3brKe, oplreHTuposaHHofi Ha HaqturbHoe o6y.reuue ocHoBaM

aJrroprzTMvrsaqi,zrv, qro oKaxrercr rroJre3HblM s AanrHefiIueM: rrpl4 flpoBe.qeuun EfO
uo znsopuarure, flpeA[oJraraercfl, r{crroJrb3oBaHl,Ie uar$oplarr Kyunp B

KATIECTBE OAHO|O I{3 AOIIYIqEHHbIX HA 9K3AMEHC CLTCTEM IIPOTPAMMVIPOBAIILTfl.

flporparrarraa Kypca ro3BoJr.rer oplaHr{3oBaTb nneyue6nylo Aef,TeJrbHocTb

opraHr,r3yfl rruTerpr4poBaHHbre sau.arvrfl. no pa3nilqHblM npeAMeraM. C nouolqbro

KoHcrpyKTopoB, [peAJraraeMbrx n <<Jla6oparopkrvr yMKITI) Moxffio opraHl,I3oBarb

BbrcoKoMorHBHpoBaHHyK) rro3HaBaTenbHyIo .IIE'TEJIbHOCTb TIO

rrpocTpaHcTBeHHoMy KoHcTpyr4poBaHuro, MoAeJrI4poBaHI4IO rI' aBTOMaTLIqeCKOMy

yrpaBneHuro. K uadopau KoHcrpyKTopoB rrprrJrararcTcq rloApo6nrre KoHcrIeKTbr

zaugruit, peKoMeHAar\vrvr lrrrfl, )n{r{TeJu, pa6ouue MarepuulJrbl AIrfr yrIeHIaKoB.

3ag:alnus. flpe,qJraraeMbre freHuKy, BbrcrpoeHbl or (fipocroro K cJIo)KHoMy),

oco6oe BHI4MaHI{e y4eneuo HaHIsAHocrI{.

OxuAaeuble pe3yJrbrarbl

B pesynrrare pa6orbl ro nporpaMMe Kypca Aerrr roflyqar:



1. yrraennx ocyrqecrBJrrrb KoMrrbrorepHoe MoAeJII,IpoBaHI,Ie c [oMoIrIbIo
coBpeMeHHbrx [polpaMMHbIX cpeAcrB;

2. nasrrru KoJUreKTnBHoro rBopqecKoro rpyAa, yMeHue pa6orarr B KoMaHAe

HaA pelueHueM uocraBJleHnofi sa4avu;

3. pasnnure cuoco6nocrefi TBopqecKu uoAxoAurb rc upo6neuHbrM curyar\wlu; F
4. pawrupeHrle sHaHufi o6 ocHoBHbIX oco6egnocrgx xoncrpyrqufi,

MEXAHU3MOB U MAIUUH;

5. ynrenux caMocrorreJrbuo HaxoAr,rrb vr [oJrb3oBarbc.tt unQoprvraqzefi uo
ecrecrBeHHblM lI ToqHbIM HayKaM.



Y.reduo-reMarrlrlecrcuft u;raH

TeopeuruecKrre ocuoBbr

. flon.firz.f, arrroprrrMa r{ r{crroJrHr,rreJrr aflroprrrMor. [orrycrr,rMbre 4eficrnux
rrcrroJrHrrrens. lloHrrr4e AocrlDrcrrMbrx uenefi rrcfroJrHkrren-fl. I4cnoJrHI4TeJrb

iuroplrrMon. O6parHa.[ cB.rr3b. Cusraxcr{qecKue rr ceMaHTr4qecKr,re onn6xu.
flonsrue orJraAKn npolpaMMbr.

OcHosrr po6ororexHr4Klr. AerovraruqecKr4e ycrpofi crna B peiurbHofi xugnra.

OcnosHrre aJlropllTMurrecKue KoHcrpyKrlkrkt: BerBJreHrrrr, rIrrKJrbI,

BcrroMorareJrbHbre iuropr4TMbr, o[peAeJl[eMbre Ao[ycrr4Mbre geitcrnux,
BerBnenra{ B uoJrHofi ra nenonnofi {opnaax. BersneHue n Soprr,re <rrr6op>.
I{nxnrr n (poprr,rax (firoKa)> u (or...Ao... c uaroM...>. JlorurrecKr,re ouepaquu Lr

cocTaBHbre ycnoBr4rr.

H
i.j

Scratch.Cpe4a
Arduino IDE.

Ocnosrr nporpaMMzpoBaHr4r. Cpe4a rrporpaMMr4poBaurafl
nporpaMMupoBankrr Kylaup.
llporp avrnnrrre 6norra.

Cpeaa paspa6orru

2) HaupanneHne <<rlone;rureJrb po6ora))

Ha.ransHoe 3HaKoMcrBo c yrrp aBneHuerra po6ororexuurrecKux nnar$ oprra.

3naroucrBo c RoHcrpyKTopaMrz. Texnura 6egouacHocrrr.

Zucrpyrcunu rro c6opre. I,Isy.renze rexHoJrorrlr4 coeAkrHeHurr Aeraleft.
C6opxa [pocrbrx MexaHrrqecKzx roncrpyrqnfi .

. Teopux: Yupannf,rorrlrde [porpaMMbr. Cos4anue [pocrbrx ylpaBJurrorrlkrx
rporpaMM.

. ,{wrxenne B[epeA. .{nuxeur4e Ha3aA. flnasHHfi rroBopor, ABTDKeHLTe no
rpunofi. lloropor Ha Mecre. .{euxeune c ycKopeHrreM. lloeropenue
Aeficrr;uir. .{nuxenue BAoJrb cropoH KBaApara. Bognaoxnrre cnoco6u
rrepeABrrx eHufl, MexaHurrecKoro ycrpoft crna.

. Teopux: 3naxoMcreo c AarquKaMu. Karne 6rrearor AarurKr,r vr

Bo3MoxHocru cBf,3rr po6ora c oKpylKaroulr4M MrrpoM.

3) Mnccus ttEcrr Jrr{ }Krr3ub na Mapce?tt

3aAauus Arrfl. peaJfirgar\Lril Mvtccvl, MoAelrr4pyrqeft cosAanve MoAeJrLr craHrlrdr{
na Mapce: co3AaHrre aHTypax(a craHrlkrr4, rroJrfreHr,re gHeprul,t pa3rHqHbrMn
cuoco6avrz, pa3BeAKa u aopotlo'rocbeMra, pr*BepT'brBaHrre pacupsAeneHHofi



ceHcopHofi cerlr po6orl43npoBaHHbrx nJrar$opM, ynpaBJreHue orAeJrbHbrMr{
y3naMn ceTr.{, 14 o6MeH nH$opMar{nefi Menqy y3naMr.r ceTH.

4) 3narcoucrno c Arduino

5) Muccus ttlopavee rerott

a ) 3alauux AJrf, BblrroJrHeHrrr Mr,rccrrr{ uo oilpeAeJreHlrro nox(apoB r,r 6opr6e c
HvrMu. O6cyN4eHv e pe3yJrbraroB. flpeseuraquq pffipa6orannrrx MoAenefi .

O$oprr,rneHue pe3yJrbraroB.

6) Muccus ttlopog dyAyrqerott

3a4alerus Nts. BbrnoJrHeHnfl M:acctrr4 no po6orarra B ropoAe (upoes4 no
AoporaM, pa3be3Ahr, rrepeBo3ra gJreMeHToB vtuccuu). flapronra B ropoAe.
flnoruocrr asroMo6zJrbHoro napKa. llpo6nerraa [apKoBKr4 B MeranoJrr4ce. fapax
dy.4yrqero.Alropurna orcrerxl4Balvrs. rpaHurlbr. ,{nnxeuze rro rvrnkrvr.
O6cyx4enue pe3yJlbraroB. Ilpesenraqur. pazpa1oranHbrx rraoAenefi. Osoprranenue
pe3yJrbTaroB.

n Muccns ttilpegornparrr repparcrft

a ) flpn o6uapyxdnul4 rloAo3pr{reJrbHoro o6rerra uoAaqa cr4rHaJra rpeBorn n
nepexoA Ha pfrHoe yupaBneHue SmartCar. O6cyN4eHrre pe3yJrbraroB.
flp esentallut pa3pa6orannrrx uo4enefi . O tpoprvureHlre pe3yJrbraroB.

S) Mr,rccus ftlounu po6orontt

3ararrus. Arrfl, opraHrr3aquu copeBHoBalauir po6oron. o6cyN4enne
pe3yJrbraron. flpeseHTallrrf, paspa6oraHHbrx ruo4enefi. O$opuneHr{e pe3yn6TaroB.

9) Mnccnq ttPo6or rr3 crpaHbr EI3"
a) 3ararr4x MoAerrr.rpyrorrlue pa6ory po6ora vrc 3aaa:rrkrfi fI4A. (,{naxenue

Br4pryulrrbHoro u Marepr{nJrbHoro pooora IIo uoJrro rpu pir3fluqHbrx
ycJroBr.tsx SoprvruponarFl]/lfl upenxrcrnrafi). O6cyx4eHne pe3yJrbraroB.
flpesenmqutr pa3pa6oranHrx rr,roAenefi . O([ opuneHr{e pe3yJrbraroB.



Teuaru.recKoe rrJraurrpoBaHrre c oupeAeJreHrreM ocHoBHbrx BTIAoB yue6Hofi
.IIEflTEJIbHOCTII

Tevra Ocnonnoe coAeplKaHrre
TIO TEMAM

XaparreprrcrrrKa
AeflTeJrbHocTrr yrreHrrKa

Ocnoerr
KOMtrbroTepHoro

MOAeJTUpOBAIInfi.

(18 uac)

flonsrrae MoAeJrr4 o6rercra,
npoqecca ) flBrrenvrn. flonarue
KoM[rrorepuoft MoAeJr?r 3aAaqu.
flocrpoenkre MoAenr4:

BbrAeJreHue rrpeAnoJroxeuuft, ua
Koropbrx 6y ger ocHoBaHa
MoAenb (uocranonra sa4auu),
onpgAeJreHue vcxoAHbrx
AaHHbrx B 3aAaqe r4

pe3yJrbTaToB, ycTaHoBJreHkr e

co orH olrre nuit, cnxzbrB aroqux
LtcxoAHble AaHHbIe r4

pe3yJrbrarbr. llpoeepra
aAeKBarHocrv rrocrpoennofi
Mo,qenr{. llonrrne o
KOMrrbroTepHoM 3Kc[ep?rMeHTe.

AuanumuqecKan
denmenuuocmb:

3HaTb npuHIIlIIIbI IIO CTpO9HI/UI

MOAeJrrr 3AAa!II,l:'

ocyilIecrBJr.f,Tb clrcreuulrfi
aHiuIrI3 o6terra, BbrAeJrrrb cpe.qu
ero csoficrB cyrqecrBeHHbre
csoftcrea c roqKr{ 3peHr4rr rlerefi
MOAeJILIpOBa}Int;

orIeHIIBaTb aAeKBaTHOCTb MOAeJrrr

MoAeJrrrpyeMoMy o6rerry u
rlenrM MoAenupoBalJufl:'

onpeAeJrrTb Bt4A

unSopuaqnonnoft MoAenu B
3aBrrcrrMocrrr or croxrqefi ga4aqu;

aHarrr43rrpoBarb

noJrb3oBarenrcrrafi unrep$efi c
rrc[oJrb3yeMoro [porpaMMHoro
cpeAcrBa;

[peAcTaBJr.rrTb gTarrbr perueHr4.rr

3aIla'rv na 3BM;

cTaBVTb rIeJrLr [poBeAeHurr
KOMnbroTepHoIo gKc[epr4MeHTa.

co6moAarr rpe6oeanna r
opraHr{3arlnu pa6overo Mecra,
rpe6onaHu.s 6esonacHocrrr rr
rurneHbr upn pa6ore co
cpeAcrBaMu I4KT

IIp arcmuv e c Kafl d enm enuu o cmb :

cTpor{Tb upocrbre KoMrrbrorepHbre
MOAeJrr4;



Teua OcnosHoe coAep?KaHrre

IIO TEMAM

XaparcreprlcrrlKa
AeflTeJrbHocTrl yrIeH[Ka

aH.aJ'Jr3I(rpoBaTb cooTBeTcrBI4e

MoAellr 14 l4cxoAHotrt gaIia'.lu;

[poBoALITb KoMflbrcrePnufi
3KC[epnMeHT .4JUI nOCTpOeHHbrX

uoAenefi

Ouronrr
alropplTMn3aIJJ-Ivr

KT

rporpaMMrrpoBaH
ux. (22uac)

flonstu-s iuropl,ITMa LI

rrcrloiTHI4TeJUI €UIOpLITMOB.

,{o rrycrnrrarr e4efi crnraa

rrcnoJrHllTens. Ilongtue
AocrrDKI{Mrrx qenefi

ucrroJrul{Ten-f, . V.re6Hrre
ucrroJrHllTenn Po6or, Scratch u

Ap. KaK rpuMepbr QoPuanrnux
rrcrroJrHrrrenefi . flonstue
€rrrropnrMa KaK Qoprvraurnoro
orlJrcaH.vfl . IIo cJreAoB aTe JrbH o crl4
p.etrtc'tsufi v crlo JIHIITeJI{ rrPLI

3 aAaHHbIX HaTIUIJIbHbIX AaHHbIX.

HeuocleacrBeHHoe u
np oIpaMMHo e yupaBJIeHI,Ie

rrcrIoJIHI{TeJIeM. Jlunefinrte
uporp aMMu. AnropnruntlecKl{s

I 
KoHcrpyKIIvIu, cBfl3aHHble c

I 
nponeprofi ycnonufi: BerBrreHLIe

r r,r froBTooeHl{e. floHrnaet^
I orJraAKI,I UpOfpaMMbI.

I OcnosHHe iuroptlTMu qecKue
t-
I KoHcrpyKIIktLI: BerBlrellvIfl.,

I qr,rxnrr o B clroMorarerrbHble
I

I alropurnahl, onpeAeJr.geMble
I

l.Uouyctuubre AeucrBrrt.
lBetereHl,n s uonHofi z
I

I neuonnofi tfopuax. BersreHue

ln $oprvre <eu6op>. I-{urnu c

lycnonuertr I{ c napaMerpoM.
I

I llonsrue npocroft BeJII{.II4HrI.

I Tnnu BeJIIrqrrH: IIeJIbIe,

AuafiumwtecKan
denmenuwocmb:

onpeAeJr.f,Tr uo 6nor<-cxeMe, AJUI

perueHnfi rarofi sa4:arilr

npeAlrtrHaqeH AaHHufi alroPuru;

alJalrv3r4poB aTb u3MeH eHrr e

sHa.IeHrr fi BelI4tII4H rlpu
NOIIIATOBOM BbIIIOJIH E}II',[T4

arrFopI,ITMa;

oupeAeJrtrb rro nrr6paunouY
MeroAy perueHufl 3a4al''v, KaKrre

aJrrop r,rTMllrlec KUe KOHCTpyKIII,IU

MoryT sofiru B alrroplaTM;

cpaBHI{BaTb pa3[I{qHble

aJrropLITMbI perueHu.tt oAnofi
3aIIAqr4.

aHaJrv3upoB arb roTo BbI e

npolpaMMbl;

onpeAeJlsrb uo nporpaMMe, AJIfl

,perrleHnfl rar<ofi 3aAaqu oHa
t^
lnpeAHa3HarreHa;

Inuuenrru 3Tarbl pelueHl4t 3aaaqvr

lHa KoMrrbloTepe.
I

I 
IIp arcmuu e cKafl d enm enuu o cmb :

I

t ucuolltrxtb roroBble aJrropI4TMbI

| .ur-s rounperHblx llcxoAHblxt"
]Aannrrx;
I

I 
npeo6pasoBbrBarb 3arlllcb

lanropzrrraa c oAnofi Qoprrarr n



Tervra OcnoBnoe coAepr(aHrre
IIO TEMAM

XapaIcreprrcrrrKa
Aef TeJrbHocrrr yqeHrrKa

BeIrIecTBeHHbre, cLIMBOJIbHbIe,

cTpoKoBBIe, IOrI4rIeCKUe.
Ann ap aru afl p e aJru3ar\krs.

Bl4pryturbHbrx ncrronuurenefi .

-fl srrr up olp aMM vrp oB anurs'
OcHosHrre npaBrrJra f,3brKa

uporp aMMr{poBaHurr. Peurenue
3aAaq no pa:pa6orKe r4

BhrnoJrHeHr4ro [polpaMM B cpeAe
rrp orp aMM r4p oB alavs Kyiranp u
Scratch. 3naKorracreo c
OCHOBAMII 

'3bIKAnporpaMMupouanus. Cu.

Apyrro;
CTpOLITb IIenOqKI,I KOMaHA,

Aaprrlkrx nyxnsrfi pe3yJrbrar rpu
KOHKpeTHbTX ITCXOAHbTX AaHHhrX

IJIfl IdCfiOTIHI,ITEJIfl

apu $na eruq e cKrrx geircrnufi;

cTporrTb rle[orrKr4 KoMaHA,

Aarounx nyxnuft pe3yJrbrar nprt
KOHKpeTHbTX UCXOAHbTX AaHHbrX

AJUI IACUOJIHLITeJTfl,

npeo6pasyrcqero crpoKrr
CIIMBOJIOB;

crporrrb apn$nrerr,rqecKr,re,

cTpoKoBble, JlornqecKlre
BbIpDKeHr4lr r4 BbIqrrcJUrTb rrx'
3HaqeHurr;

nporpaMMr,rpoBarb nunefinrre
aJrroprrTMhl, upeAnoJrararorur4e
BbrrnrcJreHne apuQrvrerrrqecKr{x,
cTpoKoBbIX u Jrorl4qecKl,Ix
nupaxenufi;

parpa6aruBarb rrpolpaMMbr,
coAepxaul14e
oneparop/oneparopbr BerBJreHr,rrr

(e rorvr qprcJre )c zcnonr3oBaHrreM
JrornqecKux onepaqufi;

pasp a6arrrBarb nporpaMMhr,
coAep)Karrlr4e onepaTopbr rlutKJra.

Pa6ora c
qzQponrrnru

,IIATqUKAM}I II
ceHcopHbrM[
cerrMr{ (18 uac)

Orna4euze yMeHr,uMu
rrp oBoAlru Ha6nroA envrs. )
o[rrcbrBam n o6o6uarr
pe3yJIbTaTbI 3KC[epLIMeHTOB,

r{cnoJrb3oBaTb coBpeMeHHbre

rr3Mepr4TenbHbre upu6oprr 4nr
n3yqeHr.rf, cocTo.fl Hrrrr Qarropon

AuanumwtecKan
denmenauocmb:

3naxonacrso c nporpaMMaMr4
MOHrrTOpr4Hra;

$oprvrnponaHlre yrraenrafi

[prrMeHrrTb Ha [paKTrrKe 3HaHr,rrr o
crpoeHur4 z QynrcquoHr{poBaHur,r



Tepra Ocnonuoe co4ep)KaHlre
IIO TEMAM

XaparcreprlcrrlKa
AeflTeJrbHocrrl yrleHnKa

o4ppKaKlrrlen cpeAbl,

Susn.recrux xsreuuiru
qpoqeccoB; npeAcTaBJUIrb
pe3yJrbTaTbl SKcrrepI4MeHTOB lr
v3MepeHrrfi c uonaoIqrro ta6ruaq,
rpaSurcon I4 BbIf,BJUITb na srofi
ocHoBe 9M[r4puqecKl,te
3aBUCr.rMO CTn ; UpI{MeH{Tb

noJlyqeHHble 3HaHI{f, AJLI

oSrscnenns na6nro.rlaeMblx
ssneHufi H npoqeccoB,
aBTOMaTrr3r4pOBaTb [poqecc
rasnaepenzfi.

CUCTEM II KIX SJIEMEHTOB;

o6yuenue rexHuKe npoBeAeHI,La

9KCnepLrMeHTa, a TaKlKe ero
nocraHoBKe, o6pa6otne
3KCIIepIrMeHTaJrbHLrX

pe3yJrbTaToB LI I4X AHaJrr43y;

r{3yqenkre eogl,IoxHoctefi
coBpeMeHHbrx quQpoBblx

npu6opor B rpoqecce
uo3HaBarenruofi u tnopvecrofi
AesTeJrbHocTlI npkl [poBeAeHI4LI

caMocro.nTeJlbHbrx
gKcflepu MeHToB Ir rlccJreAo salauil

aHanr{3}rpoBarb
rroJrb3oBarenrcrrafi nurep$efic
Horonb3yeMoro [polpaMMHofo
cpeAcrBa;

o[peAeir.nrb ycJIoBI{t u
BO3MOX(HOCTI4 npUMeHeHI,It

uporpaMMHoro cpeAcrBa N$,
perueHr,rr rr,rnoBblx 3aAaq;

flpaxmuvecKan
denmenuuocmb:
 ?
UOYTIEHI,IC OOPAIIIEHHrc C

rr3Mepr,rrenrnofi auuaparypofi ;

Bbr[oJrHrrTb pacqeTbr no
BCTpOeHHbIM II BBOAUMbIM

rroJrb3oBareJreM ipoplryrau;

crporrrb ArrarpaMMu u rpa$rarn
no pe3yJrbraraM [oryqeHHblx
usuepeuzfi.

KoncrpyupoBaHue
u 4usaiftr (26 uac)

Oena.{eHI,Ie HaBbIKaM}I

HAqAIIbHOTO TEXHI4IIECKOTO

AuanumuuecKafl.
denmenauocmb:



Tepra OcHonnoe coAeplKaHrle
TIO TCMAM

XaparcreprrcrrrKa
AefTeJrbHocTrr yrleHuKa

KOHCTpyT4pOBaHU{, pa3BuTrre

uenrofi MoropI4KIa, 3HaKoMerBo

c [oHf,T]IeM KOHCTpyKII]rI4 ]r ee

ocHoBHbrx csoficrn (xectr<ocru,
flporrHocr u vt y ct oir.rnnocrn),

SopnrupoBaHpre HaBbIKa

B3ar.rMoAe itctsvlfi, B fpyune.

Bbr,rleJurrb B cJro)KHbIx o6rertax
npocrbre;

rJraHupoBarr pa6ory uo
KOHCTpyI4p OBaHLIIO CJIO)KHbIX

o6rerron I43 npocrbrx;

3HaTb KOHCTpyKTTIBHbI9

oco6enuocrz pa3nI4rlHblx

uogenefi, coopyxeHufi u
MCXAHV3MOB;

KoHcrpyKTlrBHbIe oco6ennocru
p€BrurrHbrx po6otoe;

[prreMbr kr orIbIT
KOHCTpyT{pOBaHI,rfi C

14 cIIOJIb3OBaHI4eM CTIeqLIaJIbHbIX
gJreMeHToB, u Apyrux o6rertos z
T.A.;

IfparcmuuecKa,.n

denmenuuocmb:

KOHCTpyUpOBaTb pa3nzrlHble

MOAeJTI{;

co3AaBarb cJIo)KHbre o6rertrr;
rrpr4MeH{Tb uonyqeHHble 3HaHI,It

B [paKTuqecrofi AetreJrbHocru;

r4c[oJrb3onarl rpa$n.recKufi
peAaKTop Airf, co3AaIIl.I[. vr

peAaKTr,rpoBaHnt ns o 6paxenufi ;

CosAaHue

3JTeKTpOHHbIX

MarepuaJroB uo
pe3ynbraraM
pa6oru u
o$opnaneune
pe3ynbTaroB
Ha)nIHbIX

uccne,qosaHufi

OcnosHHe BIrabI

cBeprbrBanux un$opMalluu:
BbTAeJIeHI{e KrroqeBblx cJroB,

COCTABJIEHI4E

6z6nuorpaQnuecroro
o[LrcalJufl ., aHHoTkIp o B aHrr e,

peif epupoBaHl{e. Tpe6oeauur r
naY'rrrofi Pa6ore:
nuSoprraaulBHocrb, BbIcoKaiI

AuaflumuuecKctfl
deamenauocmb:

coorHocutrb gTarIbI co3AaHI4t

TeKCTOBOTO AOKyMeHTA 14

BO3MO)KHOCTI{ TECTOBOTO

upoqeccopa IIo krx peaJtur3awv;

orrpeAelrrrb ?lHcrpyMeHTbI

TeKCTOBOIO peAaKTOpA Anfl.



Tervra OcnosHoe coAepxaHrre
IIO TEMAM

XapalcreprlcrrlKa
AeflTeJrbHocTrl yrleHuKa

(18 uac) cMbIcJIOBat eMKOCTb, TOIIHOe

orpax{eHr4e coAep}KaHl{t

AOKyMeHTa, OCHOBHbTX

SarrnuecKkrx cBeAe lrtuit n
errno4ori ; raKoHrarrHocrb,
qerKocrb, QopuyrupoBoK,
orcyrcrBrle BTopocreuennofi
uHSopvraqr4u; coorBercrBll e

f,3brKa u crkr:nr srruonHeHHofi
pa6oru r3brKy r,r crrrJrro

naY'ruofi JII'ITeParYPrI'

Coqua.nrnoe [poeKTupoBaHLIe
gKoJroruqecrofi n Hay.rHofi
HarrpaBneHHocTrr,

npeAJroxeHlrg Bo3Mo)KHbIX

BaplraHToB peaJlrr3arlktlr

rrp oeKToB. CrpyrrypupoBanr{e,
or6op rrMeroqltxcr MareprriuroB
upoerruoft u
rrccne4oBarenrcroft pa6orrr.
flpoerrzpoBaHr{e pa6otu.
AerreJrbHocrb Ha caftre Kypca.

BbrroJrueHnq 6a3osHx ouepaqufi
IIo co3AaHLIIO TeKCTOBbIX

AOKyMeHTOB;

rnaccnQullllpoBarb
uuQopnrarlkrro;

no46uparr unnrocrparzeHrrfi
Marepkriur, coorBercrnyroqufi
3aM6rCJry CO3AaBaeMOrO

MyJrbrr{MeAnfi uoro o6rerra.

IIparcmuvecKafl
denmenauocmb:

pa6orarr c sJreKTposnofi uouroft;

ocyrqecrBJurrb rrorrcK

un$opuaq vv B cerkr Irlurepner;

c oxp aHfl Tb AJrfl . vrE4vrBlrAyulJrbHof o
rrc[oJlb3o rlanufr, nafi Aennrre s
cern IrlnrepHer
nnQopuaqr{oHHble o6rerrrr u
CCbIJIK?I HA HI4X;

CO3.IIABATb TEKCTOBbIE

AOKyMeHTbT BbrAgJUrTb,

[epeMerrlaTb rr yAfurrTb

$parrraenrbr reKcra; co3AaBaTb

TeKCTbr C IIOBTOpTIoUILIMIIC'

SparuenraIvru;

co3AaBarb Ha 3aAaHHyro TeMy

MyJrbrr{M e4rnfi nyro rrp e3 eHTaIILIK]

c rn[epccbrJrKaMr{, crafi,qrr
roropoft coAepx(ar reKcrbl,
3ByKrr, rpa$uvecxue
uso6paxennr

o cyulecrBurr op$orpaQuuecrorfi
KOHTpOJTb B TeKCTOBOM

AOKyMeHTe C rroMorqbro CpeACTB

TeKCTOBOTO rpoqeCcopa;



Teua Ocnonnoe coAeprcanrle
TIO TEMAM

XapaKTeprIcrLIKa
AeflTeJrbHocTrr yqeHuKa

o$oprvuratr Aor(yMeHTbI B

cooTBercTBvrpr c 3a,4aHlrbrMll

rpe6onanuxMu K urpn$ry, ero
HarrepTaHuro, pa3Mepy u IIBeTy, K

BbIpaBHIIBaHUIO TeKCTa;

co3AaBarb n SoprvrarnpoBarb
CIIIICKU;

co3AaBarb, QopuarupoBarb Ir
3a[orHsrb AaHHrIM]I ra6nnqrr;



CoqepxaHrre Kypca l

Hayrnax qacrb nporpaMMbr Kypca yMKI{ npeAcraBJreHa cJreAyrcilIuMtl
pa3AeJraMr4: ocHoBbr KoMrrbroTepHoro MoAeJrrrpoBaHufl, ocHoBbr allroprITMvrcau.uu 14

rporpaMMnpoBaHlrf,, pa6ora c qu$poebrMr4 AartrvrnaMv\ o$oprranerude pe3yJlbraroB

ilp aKTv qe crofi .qef, TenbH o crtr v H alnrHblx uc cJreAoB a*ruft .

PasAer L. Ocnosrr KoMrrbrorepHoro MoAeJrIrpoBaHrIfl

K.rrro.resrre rIoHfl TrIg

ffounmue uodenu o1oercma, npo4eccct, n*neHufl. Ifounmue Kownwomepuoil
nodenu sadauu. Ilocmpoeuue .uodenu: eudeneuue npednonocrceuuil, Ha Komopbtx

6ydem ocHonaHa uodeno (nocmauoerca sadauu), onpedeneHue ucxoduam dauuom e

sadaqe u pnynbmamoz, ycmaHo*leHue coomuouteuuil, c6tsbt6arcu4ux ucxoduarc
dauuarc u p$yrbmambt. Ilpoeeprca aderceamuocmu nocmpoeuuoil uodenu.
Ifounmue o KoJrtnbnmepHon4 gKcnepuJweHme.

I{erur r 3aAaqu pa3AeJra:

1. Ooprr,rupoBaHlre ocHoB crrcreMHoro r{ JroruqecKoro MhIIuJIeHurI.

2. O6yuenv e o6paqeHr,rrc c y[paBJrf, eMbrMrr MaruuHHbrMra KoHcrpyKTopaMll.

3. O6yreHr,re rexHnKe rrpoBeAeHr4r gKcrreprrMeHTa, a raKxe ero rrocraHoBKe,

o 6p a6orre gKcnepuMeHTalrbHbrx p e3yJrbraroB u vx anutursy .

4. Llzytewue sogNaoxHocrefi qutfpornx AarquKoB vr ceucopHbrx cerefi Na
BbrnoJrHeHrrrr analrkr3a orcpyxarorqefi cpeAbr B rrpoqecce rro3HaBaremnofi

AerTeJrbHocTrr npv npoBeAeHkrr4 caMocTorTeJrbHbrx SKcrrepr{MeHToB vr

r4ccJre.uoBanuit.

Vqauluecs 6yayr 3Harb:

. grarrbr petrreHr4tr 3a4aqv ua 3BM;

. npl{Hrlprlrbr rrocTpoeHlur MoAeirH 3atral'.Il;

' IIeJII4 npOBeAeHVt KOMnbKtTepHOrO SKCUepLIMeHTa.

V.raruuecn 6yqyr yMerb:

. cTpoLrTb flpocTbre KoMrrbroTepHbre MoAeJr]I;

. aHilrrrr3rlpoBarb coorBercrBl{e MoAeJTLI kI rrcxoAHotrt zagaun;

. upoBoAnrb KoMrlbrcTepurtft gKcrrepuMeHT AIrfl uocrpoeHHblx
uo.uenefi.



Parge.rr 2. Ocnonbr aJrropurMr{3arlnu u [porpaMMrrpoBaHrrfl .

Krro.renrre [oHflTrlfl

ffounmun onzopumlwa u LtcnonHumenfl areopltm.totoz. ,\onycmuuarc :
deilcmeun ucnorHumenn. ffounmue docmuJrcuMbtx qeneil ucnonHnmenn. ffounmue
omnadrcu npoepclnuvtbt. Ocuoeuarc cLneopumiwuuecKue KoHcmpyKquu: 6em6neHu.fl,
ql,tKnbt, ecnotwoeamerbHue arcopumMut, onpedenneJwbte donycmuuorc deitcmeua.
Bemeneuun e nonuoil u HenonHoil Qopuax. Bemeneuue e Qopue <eu6op>. I{urcnot
c ycJto8ueM u c napc&tempotw.

Y.rauuecq 6yayr 3Harb:

. cnoco6br [peAcraBJreHl4tr aJrropr.trMoB;

. ocHoBHbIe aJrropurMt4qecKr4e KoHcrpyKqvv (nernneuufi, quxlrr z r.
A.), npasuJra ux 3arkrckr lr oco6ennocrtr uc[oJrHeHnr;

' crrcreMhl Ao[ycTt4MbIX Aeficrsuft yqe6ubrx ncuonnurenefi
aJrIopr4TMoB;

' ocHoBHbIe KoMaHAbI t3brKa rrpolpaMMvrpoBaHvrfl. Kyvrnp, Scratch, Cuu
rrpaBr4ira oQopnanenur nporpaMMbr Ha HeM;

. ocHoBHbre rrpveMbr oTJraAKr,r r{ TecTr4poBaTprflupolpaMM.

Yuauluecr 6yqyr yMerb:

. cocrasn;r" v 3arrucbrBarb iurr.opurMbr Nrfl. KoHKperHoro
LI CIOJIHI4TEJUI:

' cocraBJltrb [porpaMMhr Ha r3brKe Kyr"p c ucrroJrb3oBaHueM
cooTBeTcTByroqux aJrropuTMuqecK[x xoucrpyrqr.rfi ;

' pacno3HaBarb neobxo4rzMocrb rrpl4MgHeHn r oupeAeJrennofi
aJrropzrMurrecrofi KoHcrpyKrlnn npu perrrsHr4pr 3a4a'rrw;

' nc[oJlb3oBaTb foToBhre Bc[oMofaTeJrbHbre iulopr4TMbl upr4 co3I{aIJI..Ivr

HOBOTO aflropr.nMa;

. rrpoBoAlrTb oTJraAKy H TecTrrpoBaHr,re nporpaMM.

Par4e.u 3. Padora c quQponbrMr{ AarrurKaMrr r,r ceHcopHbrMrr cerflMr{

Onna4enne yMeHurlMrr rlpoBoAraTb na6nroAenvrfr,, orrvcbrBarb u o6o6ularr
pe3yJIbTaTbI 9KC[epLIMeHTOB, LICnOJIb3OBaTb COBpeMeHHbIe LI3MepLITeJIbHbIe
upu6opu Art I{3yqeHI,rrI cocroflHvrfl $arropon oKpy)Karoqeft cpe4rr, SasuuecKrlx
.ssreHufi 14 npoqeccoB; [peAcraBJlrrb pffiynbrarbr gKcrrepuMeHToB z usuepenufi c
rIoMoIIIbIo ra6tut1, rpatpnron n BbrrBJrflTb Ha orofi ocHoBe gMurlpr4rrecKue



3aBr,rcprMocrrr; uprrMeHrrb rroJryrreHHble 3HaHI,IrI Nts, of'srrcHeHllt na6nroAaelrarrx

ssileHuir u npoqeccoB, aBToMarrr3l'IpoBarb rrpoqecc usnaepenufi .

KJrroqesrre rloHflTlrfl

IluQpoean na1opamopun. Peeucmpamop dauruam. ,Qamaurcu. Cucmena 
*

c6opa u aHanusa dauuatx. Ranu1poexa. Vacmoma 3alwepo6. Mouumopuuz. 6

3 xcn epuueum. Orcpycrc anu4afl cp ed a. ?rco cucmeua, Ko MnoHeHmu zKo cucm eud.

Ile.uu u 3aAarr[ pa3AeJra:

1. OopnarapoBaHlIe ocHoB ctrcreMHoro MbrrrIJIeHvIt, pa3BLITue rexHllqecKoro

rroreHIILIiuIa yralqnxct.

2. Olyuenue o6pauleHrrro c rl3Mepurenruofi anuaparypofr.

3. 3naroucrBo c [porpaMMaMl{ MoHI,ITopI{HI'a.

4. @oprvrnpoBaHne yrvreHufi ilpuMeHrrrb Ha rrpaKTuKe 3HaHI4.a o crpoeHI4LI u

$yurquoullpoBanrru clacreM rr I,Ix gJreMeHToB.

5. O6yueHr4e rexHrrKe rrpoBe4leHvfl. gKcnepllMeHTa, a rarcKe ero nocraHoBKe'

o6pa6orre gKc[epuMeHTztrrbHblx pe3yJrbraroB vr vx arl.urur3y .

6. I4syueHlre Bo3Moxnocreft coBpeMeHnrrx quSpoBblx npudopon B npoqecce

flo3HaBarenrnofi vr rBoptrecKofi AetreJrbHocrkl nplz upoBeAeHrILI

caMocrotreJrbHblx oKcneprrMeHToB I,I LlccJreAoualauit.

PasAer 4. Koucrpyfiponauue n AusafiH

OenaAeHue HaBbrKaMu HaqalbHoro rexHl{qecKoro KoHcrpyl,IpoBaHu{,

pa3B[Tr,Ie uenrofi MoToprrKld, 3HaKoMcTBo c rroH.f,TueM KoHcTpyKIII'Iu il ee

ocHoBHbrx csoficrs (xecrrcocru, nporrHocrtr u ycrofirluBocru), Qopvtuponanvre
HaBbrKa B3auMoAetrtcrsux B rpy[ne.

Ile.uu u 3aAarlu pa3AeJra:

1 . Passurr{e KoHcrpyKTuBHo-TexHlrqecKoro MrIIuJI envfl, u noo6pax envrfl.

2. Passurze rpa$uqecKo-aHiururt4qecKoro Lt cr4HTeruqecKord reoMerpl{tlecKoro

MbIIIIJIEHLI{.

3. OopnrupoBaHl4e HaBbIKoB KoHcTpyldpoBaHut H IIpoeKTIIpoBaHLLtt.

4. @opunpoBaHlre floruqecKux cnsgefi c ApyrI,IMIi npeAMeraMn, BXoMIrII4Mrr B

Kypc cpeAnero o6pasoBaHurl.

5. Passurue y Aerefi TBopqecKoro [peAcraBnenvlfl., [pocrpancrBeHHoro

MbrrrlJreHrrt, ScTeTl{qecKoro BKyca.



COCTABJICHPIC 6n6ruorpaQzvecroro otrncanr4.f, , aHHorrrpoB aHrae, peQepzpoBauue.
K uayvnofi pa6ore: nnQopnaarr{BHocrr, BbrcoKar cMbrcJroBatTpe6ouaurax

eMKocrb, TotrHoe orpax(eHl{e coAep)Kaukrs. AoKyMeHTa, ocHoBHux SarrzqecKux
cne4enuft 14 BbrBoAoB; JraKoHnrrHocrb, qerKocrb, SopuynupoBoK, orcyrcrBlre
BTopocrerrennofi nu$opmaqran; coorBercrBrre r3brKa r{ crvrrrr^ srrnorHeHHofi
pa6otrr r3brKy I{ crlrJrtcl uayunoft Jrlrreparypbr. Coquanrnoe rpoeKrrapoBaHve
gKoltorvrrecrofi v uay.*rofi HaupaBJreHHocrLr, npeAJIoxeHI,Ie Bo3MoxtHhrx
Bapr.raHToB pearrr3arlbrv ilpoeKToB. cryyrrypupoBaHue, or6op uMerurrlr4xct
Marepv{uoB npoeKrnofi u uccJreAoBarenrcr<ofi pa6oru. IlpoerrrzpoBaHue pa6oru.
Aesrelbuocrb Ha cafire Kypca.

K.nro.renrre noHsrufl

Pe$epam.,Qorcnad. Coo6u4euue. Auuomaqufl. Eu6nuoepa$ua. Hayvuo-
u c cn ed o e am e.nb cKafl p a 6 o m a. Wiki -m exuor o eufl .

Ile.rru u 3aAarru pa3,qeJra:

1. OopnazpoBaHrre ocHoB cldcreMHoro 14 JroruqecKoro MbrrrrJreHlrrr.

2. P azvurue noo6pax e:nur n rBoprrecKoro rrore :nrryraJra frarrlr4xcf, .

Onna4enze rexlronorraefi uoAroroBKrr un$oprraarluoHHbrx upoAyKToB,
o6ycnonneHHbrx 3aAaqaMn rro3HaBaremnofi AerreJrbHocrrr rrrKoJrbHr,rKoB.

3naroucrno c rrpprHrlr4naMr4 HayrrHo-TexHnqecKoro MbrrrrJreHr4rl u
AefTenbHocTll, HanpaBJIeHHbrMu Ha caMo cTorreJrbHoe TBopqecKoe no3H aHI,.'e.

Passurze 6a:osrrx [oJlb3oBareJrbcKnx HaBbrKoB pa6oru Ha KoMnbrorepe u
ocBoeHrre cpeAcrB un$ oprvraqrroHHbrx rexnonorr.t fi .

@opuupoBaHue HaBbrKoB KoJrJreKTkrsHofi pa6oru HaA npoeKTaMn.

ParAe.rr 5. Cosqanrre oJreKTpoHHbrx Marepr{aJroB rro pe3yJrbrararvr pa6orbr rr

o Qoplr.ueHr.re p e3yJr braroB H ayrrH brx ucc.[ eAoBarurfi .

3.

4.

5.

6.

Ocnonnrre BrrAbr cBeprbrBanzr nHSopMarlkrrr: BbrAeJreHne KJrrorreBbrx cJroB,

TCXHIIqCCKI4X SBpUCTUTIeCKLIX

7. O6yuenue oppleHrarlvrvr v rpoAyKrktsHofi AerreJrbHocrn B zn$opuaqlroHHoM
I4nrepner - rpocrpaHcrBe.

8. Pearusa\nn KoMMyHrrKaruBHbrx,

cuoco6nocrefi yraq vrxcfl. B xo4e co3AaHr,rr un$oprvrarlkroHHoro npoAyKTa

9. O6pa6orra [oryqeHHbrx pe3ynbraroB Nrfl, rrx ucroJrb3oBanufl, B

r,rccJreAoB areJrbcKrlx paborax u rB opqecrzx or.r€rax.



MeroAuqecKoe o6ecue.renne

Arcryal rHo cTb Kyp c a AoIIoJIHIITeJI bHoro o 6p ason arurq (yMKI[>> :

Cornacno Crpareruu pa3Bvrrvrfl. orpacJln un$oprvralluoHHblx rexnonorufr s

Poccuficrofi @e.qepaqvrv Ha 2014-2020 roAbr B ruKoJlax AoJIXHII 6urr co3AaHbI

ycJroBpr{ AJrfl npoBeAeHilr_ }qarrlr4Ml,Ic-'I Aocyla c oAHoBpeMeHHbIM pa3B}IT[eM

TEXHOJIOTUTIECKKIX HABbIKOB'

E

. Yqarquecs yrrarcr craBr4Tb rr peruarb npo6reunue 3aAaq.kr c rIoMoIrIbIo

coBpeMeHHbIX rexnolorufi, upuo6peraror orlbrr oKcnepl4Mentanrnofi n
pa6otrr, oBnaAeBaror zu$oprr,raqnonHo-

TexHIIrIeCKfUr, HayqHO-

. flpe4naraemrrfi Kypc cuoco6crsyer uoBbrrueHuro tlHTepeca 4erefr K HayrrHbIM

r,rccJreAoBaHutM, TexHurlecKoMy rBoptlecrBy, nporp aMMI4poB aHl4ro

TeopeTuqecKor4 nayunofi
KOMMyHLIKaIII4 OHHbTMI{ KOMTIeTe IrIIlItMlI.

. Pesymrarbr raccneAoBarenrcrofi pa6oru yqacrHl4KoB Kypca <IluQponar
na6op aroprax VMKI,b) r{cronb3yrorcr Aiur p eal r4sarlvrkr npo eKToB nayrnofi ,

rexuuuecxofi, gKoJroruqecr<ofi HanpaBJreHHocrLI 14 AanrHefiruefi uay.nrofi
pa6orrr Aerefi B paMKax yre6nofi u BHeKJlaccnofi AetreJrbHocru.

. B paunax pa6orbr rlo Kypcy I{uSponax na6oparopux YMKI,I peiurr3yerct
opraHlrc aII vrfl , krn4vrBl4AyttirbH ofi p a6oru c oA ap eHHbrMrl AerbMI'I.

Y.racrHr.rrcrr Kypca:

Yuarqnecx r i-f g Jrer, )KeJrarorukre 3aHuMarbcf, rrporpaMMl4poBaHrreM,

KOHCTpyT{pOBaHLreM, TeXHr{qecKrrM TBOpqecTBoM, HayqHo-uccJleAoBaTenrcroft
pa6orofi. BosNaoxHo $oprraupoBaur,re pirHoBo3pacrHblx rpyrr o6y.rarorqkrxcfr.

BlrAu u Qoprvru AeqrerbHocrrr o6yuarcu1uxcfl:

. vrH4vtBuAyrlrrbHar vr rpyulloB€ul KoHcrpyKTopcKaf,,
rrccJreAoBareJlbcKat pa6ora;

KOJTJTeKTUBHbIe, ilapHble V IdHAVrBI,IAyiUrbHbIe

IIpoeKTbl;

lrn4prBprnyarrbHbre I{ qpylrloBue 6ece4u ;

IlckrxoJlorzqecKHe TpeHI4HfLI ;

rpyrnrrfi croJr, rraogroeofi urrypM;

TBOpqecKLIe, TeXHI{rreCKUe

1 Crparerux per3Burnfr, orpacnu un$oprvraquoHHbrx rexnonorufi e Poccuficrofi (De.qepaqnv Ha

2014-2020 roAbr r Ha rrepcneKrrcny w 2025 roaa. ctp 28
http ://government.nrlmedia/fi les/4 I d498 cb6 1 f7b63 6df2.pdf



. II|POBbIE IIPOTPAMMbI, I4TP6I, KOHKYPCbI, )AIACTI{C B COPCBHOBAHTUIX, KOHKYPCAX'

Qecrveanxx.

Oprauuraqur padorbl Iro Kypcy

floclconrry upeAnoJraraerc.f, rpoprrrupoeauvre pa3HoBo3pacrHblx rPYuu, TotIKa

BxoAa 4nx o6yuaroulnxcr o[peAeJreHa nepBbrlu 6norcorra o6yuenur, oAHaKo, B

3aBUCr4MOCTr4 OT BO3paCTa, ypOBHrr BJraAeH[rI t3blKaMrr llpolpaMMkrpoBalIkrs.,

pe3yJrbrarprBHocrrr rrccJreAoBarenrcrofi (npoertuofi) 4exrelbHocrll, pa6ora.

Haupan.rreHrrfl padornr rrepBoro I{ BToporo roAa o6y'reuun:

Pa6ora nepBoro tr Broporo 6noxa o6yuennx upil I{crIoJIb3oBaHuv

po6ororexHvqecKoro KoMrrJreKca (yMKtrI) upeAycMarpvBaer IuLIpoKoe

rrc[oJrb3oBaur,re rexnonorrafi npoerruofi AetreJrbHocrrr. O6pasonateJlbHafl

[porpaMMa nocrpoeHa raKr,rM o6pasovr, qro Ka)KArrfi roA pa6otrt Ha[paBJreH Ha

KoJrJreKTlEBHyrc paspa6omy o4nofi-4ryx rvruccnilt: T. e. Becb KoJUTeKTnB

o6y.rarorqvrxcfr. pa6oraw HaA oAnofi rno6anrnofi upo6nenaofi, npoerToM,
peaJrrr3yeMbrM B Sopue r,aucc:rrr^. KaxAufi qrleH KoJUIeKTI4ea parpa6arblBaer cBoe

LrH;ivBuAyaIJrbHoe HanpaBJreH?re, BJraAe.rr, oAHaKo rcefi curyaquefi B IIeJIoM I,I

opr{eHTr,rpyf,cb B paspa6otrax KaxAoro HarIpaBJreHH{.

B zccneAoBareJrbcKofi Ae.srerbHocrr{ Aerefi rpeAycMorpeHbl cJleAyloqne
sra[br pa6orrr HaA npoeKTona (nrucczefi):

L. Onpe.ueJreHlae reMbl Mr4scvrkr.

2 . I{enr fi sa4aqvr pasp a6arrrs aeMofi lr;vrcckrvr.

3. Pa":pa6orKa MexaHLI3Ma peaJrll3auuu Mprccvv.

4. CocrasJreHue nporpaMM yrpaBJreHus SmartC at' auvr AJrt ocyqecrBJleHu.tt

I[|4t4CCVrkr.

5. TecrupoBaHve MoAeJIId, ycrpaHeHne ouz6oK 14 HerlcrpasHocrefi.

6. O6pa6orra pe3yJrbraroB pa6orrr, oQopnanenne rBopqecKklx orqeroB,
yqacrfi e B cop eBHoBaHI4tx Ia HayqHo -npaKTI{qecKI4x rcon$ ep erulusx.

BosMoxHbre Mrrccrru, peaJrlr3yeMble xoAe pa6oru Kypca

. HanpaBJreHr,re <<lloserurenr po6ora>>

. Muccns "Ecrb Jrpr )KLr3Hb ua Mapce?"

Muccur "fopauee [ero"

Mwccus. " f opo,4 6y.4yrqero"

. Muccns "flpe4oreparurepparr"



. Muccut "foHKLr po6oron"

. Muccra.f, "Po6or rr3 crpaHbl Ef3"
rt [p.



OcnosHar Qoprvra MoHrrroprrHra AocrrrxeHufi yuaquxcfl

flocne KalKAoro 3anfrTvrs. Eerr4 cavrvr orleHr4Baror co6crseHHbre AocrkrxeHrlrr,
ocyrqecrBnax pe$nexcusHrrfi aHaJrLr3 na cafire rpoeKTa (lucraugvtoHHoro nypca).
Taxuvr o6pasou, co3AaHr,re co6crseHHbrx pa3pa6oror, cBr3aHHbrx c Lr3yqaeMbrMul

Marepr4arraMr4, KoMMeHTapvvr kr aHarrr43 pa6orrr Kax(Aoro yqacrHvKa Kypca
orpaKarorc.a n Soprvre rrHTepHer-pecypca upn peaJrvsawtur rax4ofi vtvccnu.

flo pe3yJrbraraM pa6otrr Ha Kypce )nracrHI4KI4 pa6oru o$opunaror
HayqHbre fi TBopqecKue oTqeTbr, npe3eHTaIIVu, HaytrHo-[paKTr,rqecKue 14

zccJreAoBareJrbcKrre pa6orrr, npriHvMar yqacrr4e B KoHrypcax 14 HayqHo-
npaKTrlqecKrrx roHS epenqvrf, x.

Cauo. rro ce6e, H€iltrr4que pa6orrr oSoprr,uennofi coorBercrBenno
rpe6onaul4tM K oQopnaneullro Ha) rHofi pa6or6l, y)Ke .f,BJurercf, pe3yJlbraroM -
AerreJrbnocrb o6yuaroqerocf, 3aBepruaercr co3.qaHr,reM untfoprraaqrdoHHoro
npoAyKTa. Cne,4yroqaf, cryueHb oro 3KcneprHafl orIeHKa HayqHocrut tr
caMocrotreJlbHoro BKJraAa pe6eura B paspa6oraunrrfi [HTeJrJreKTyanrnsrfi
npoAyKT. Tpemx cryrreHb oro npe3gHTarlr4rr u ny1nuuHafl 3arrllrra co6crseHHbrx
paspa6ororc Ha HafrHhrx Meponplurrurfrx pa3flurrHoro ypoBHr: or ruKoJrbHbrx

saceranuir HayqHbrx o6qecrs frarqnxcr Ao Me)KAyHapoAHbrx KoHKypcoB rr

rcon$epenqufi. BrrxoA pe6enra Ha nro6yro vs BbrrrreHa3BaHHbrx cryneuefi
3acJrylKr4Baer nooqpeuvfl. rr [o.qAepxKr{ co cropoHbr rrperroAaBareneft Kypca.

Konrponl u orIeHKa rpoBoAflTc.fl uo parlr4oHaJrbHoMy cnoco6y pe[reHutr
no3HaBareJrbHblx zagauwit, orleHr4Baercr yMeHLIe Bbl4Burarb vr o6ocuosrrsarr
rllnore3br, AoKa3brBar6 r{x; yMeHr{e craBr{Tb v peurarb yre6nue npo6neurr,
kr3JraraTb pe3yJrbTaTbr r,r AoKa3brBaTb cBoLr BbrBoAbr.

Ouucanue KoHcrpyKTopa YMKII
B KaqecrBe ocHoBHoro MoAyJrr po6ororexHurrecKoro KoHcrpyKTopa

eAI4HI4IIrI SmartCar uepBoHaqiurbHo 6lr'nu r4c[oJrb3oBaHbr oneKTpoHHhre
nnar$opuu - Be3AexoAbI llugep, B Hacrorrqrafi vrouenr 3aMeHa ua nro6ofi
gJleKTpoMexaHnrrecr<rafi roncrpyKTop, coAeplra[IrEfi rvrorop, KoJreca, peAyK-rop, u
SJIEMEHTbI rlVIT AIJVIfi..

,{zcranquoHHoe ylpaBJreHne [o paA]roKaHarry SmartCar-auH
ocylqecrBJulercs npu uoMorrlu paspa6oraHHoro B VITUMT PAH auraparHo-
rporpaMMHoro y3Jra ceru(mote) Ha ocHoBe rrpoueccopon Xbee u rrao4ylefi cB.rr3r,r

c KoMrbrorepoM (Puc. l). Mznulranurufi KoMrrJreKT rrocraBKr.r cocror4T ns (Pzc.
2):

1. Cauoro MoAyJrf, yrpaBJreHr{r [p]rBoAaura SmartCar



2. Molgrnx cB.f,3rr c fIK- paroro-rrrrrro3oM

3.. fhorgmmmmo oSocrrcqamn runrs )nil[ranilr€Mr ol{Fmn{ wrrtw fullrerc MC"m
o rpa@recxmc mrw@ffiontr rilCIA trremwc onrcfimrwrrurc crcrcDffiil
(Linux, Windows)

; lsl

Ynpannenne rrnarQoprvroft SmartCar ocJ[qecrBrflercfl, c rroMorr{-ro
nileilrcmaffim('ro KmffirotrE[ta, ffil
GGcryaWruffi ffiqffiffi wraffi emqmGormom m MMItrWI FAI{.,

AnaJrnc cyqecrByroqefi nnQopnraq5onno-o6pa3oBarerrbaofi cpenrr

Crywmmel @rwx W Ha1reJromrarm{ @mmmr m
ocffiCInfre ImMorua ilIoD@ringlr p@a]nlKwtrnb
r{crloJlr3oBurnr{e o6pasonarerrrnrur po6ororexrrr4rrecKlD( KoMnneKcoB.

'@

s

&



Po6oror6xHlrKa (or po6or rr rexHr{Ka; aHrJI. robotics) - upI,IKJra.qHat HayKa'

3aHrrMaroqaflcfl, pa3pa6orrofi aBToMarl{3rrpoBaHHbtx rexHI{lIecKI4x crlcreM. B
Hacro.firqee BpeMrr o6paronanuu upuMeHtlor pa3rl4tlHbre po6orotexHuqecKlle

KoMrureKcbr, Harpl{Mep, Mechatronics Control Kit, Festo Didactic, LEGO

Mindstorms Lr Apyrue. PaccuorprrM nara6ouee pacilpocrpaHeHble sanefi crpaHe:

LEGO Education

fleproPo6or NXT - pyccKot3blqHat BepcruI LEGO@ MINDSTORMS@
Education NXT llporpauunoe o6ecneqeHrae Ailff HacroJlbHoro KoMnbrorepa

flepeoPo6or NXT f,Brlf,erct aAanrllposaHHofi nepcueft NI LabVIEW.
<<Mogrovr>> MoAeJrLr rBJurerc.rr JlEfO-rvruKpoKoMublorep (panee RCX, cefi'Iac ero

cMeHrrJr NXT). K noprau ororo Mr4KpoKoMrblorepa noAcoeAkIHsrcTc.a Aulr4wr u
r4crroJrHr{TeJrbHbre ri*u""r*"t. floseAeHue po6ora satraercfl. nporparrauofi,

KOTOpyrc MOX(HO CO3AaBaTb KaK rrpu noMoIIII{ KHOnOK CaMOTO MIIKpOKOM[bIOTepa,

TaK u npu [oMorrlrd crrequarrbHoro [polpaMMHoro o6ecneqenvra Ha rlepcoHtulrHoM

KoMrrbrorepe. 3ro o6pasnar cpeAa nporpaMMtrpoBanufl., B Koropofi sNaecto uMeH

KOMaHA, OUepaTOpOB I{ rrpoqeAyp l4c[oJrb3ytoTct KapruHKI4.

Koncrpyrcropu fischertechnik,

Fischertechnik pasnzearorqzfi KoHcrpyKrop AIrfl 4erefi, noApocrKoB n
cryAeHroB, zso6perennrrfi upoQeccopou Apryponr Ouuepou r 1964 roAy

B nepe.reHb rocraBnseMofi [poAyKrlr4r,r BXoMT KoHcrpyKI{lIoHHbIe 6noru,
gJreMeHTbr sJreKTpo- n [IIeBMOnpI,IBOAa, pa3II4rIHbIe AaTqHKLI, npolpaMMupyeMble

KoHTpoJrJrepbr vr - upo{paMMHoe o6ecue.reHze. OcnosHrnu gJIeMeHToM

KoHcrpyKTopa .rrBJrf,ercs 6nor c ua3aMI,I I,I Bblcry[oM Trrrla (oracroqKl4H xBocr).
Tara,s Sopua Aaer Bo3Mo)KHocrb coeArrHf,Tb oJreMeHTbI [paKTLIqecKr,I s rlo6srx
rou6unaqu.sx. TaKx(e B KoMrrJreKrbr KoHcrpyKTopoB BxoA-lr rlporpaMMl{pyeMble

KoHTpoJrnepbr, AB?Irarelrv\ pa3[LrrrHble Aarrrr4Krl u 6.noru rrkrranufl, qro tlo3Bofl.fler

rrpr{BoAr4Tb MexaHurrecKr,re KoHcrpyKrluu B ABIrxeHI,Ie, co3.4aBarb poooron vr

[porpaMMupoBarb ux c IroMoIIIbto KoMrlblorepa.

Ha6opu Arrfl, KoHcrpyupoBaHilrl fischertechnik BbrnycKaer $upua
Fischertechnik GmbH, xoropax HaxoAl4rca e fepuannu.

ScratchBoard

O.reur r{HTepecHa cpeAa rrpolpaMMvtponaukrfl, Scratch, rAe rlpolpaMMa

cocTaBJrreTc'I vg oTAeJrbHbrx KoMaHA-(KnpuI{qnKoB), IIO3BOJT.,UI CTO}ITb

AocraroqHo cJroxHbre KoHcrpyKrlr4Lr. flnara PicoBoard, paspa6oraHHaf,

cneutr€lrrbHo AJrf, LrcnoJrb3oBaHvrfl, co Scratch u uvreronlas B HeM BcrpoeHHylo

uoAAeplKKy co cropoHbr 6roKos npolpaMMllpoBaHut rro3BoJuler cql4TblBarb

AaHHbre lr3 oKpyxarorqefi cpeAbr rr uepeAaBarb sTI4,qaHHbIe B cpeAy Scratch.



Arduino

llpoerr Arduino uo3BoJrur sofirz B oror Mr{p c MtIHLrMarrbHbIMrI3arparaMl4.

E4uncrneHHoe ((Ho>) - [porpaMMbl AJlf, Ilc[onByeMbIX B Arduino
Mr4KponpoqeccopoB [r4ruyrcr Ha accelu6nepe vlru c [c[oJIb3oBaHI{eM

cueqvarrbHbrx rpaHcJrffTopoB c Apyrux t3bl KoB. 3to yponeHb cryAeHToB By3a.

Cpe4a Arduino IDE tpe6yer 3rranr,rrr .f,3bIKoB ypoBHt C ntm Java. OAnano

nocJreAHue paspa6orKu rpoeKTa Arduino, rro3BoJrtror ocyqecrBJtf,Tb y[paBJreHlle

nnar$oprvrofi vr3 cpe.q rcnoJrb3yeMbrx 4rrfl o6yueHu.t nporpaMMl4poBaHnro

rurraAruux ruKoJrbHtrKoB: Kynazp, S4A, Snap4Arduino, uro rIo3BoJUIer AorIoIIHurb
KoMrrJreKr o6opyAonannfl. <Ilz$poeofi na6oparoprn yMKI4) KoHTpoJrrIepaMIz

Arduino pa3[LrrrHbrx nepcnft. A Bo3Mox(Hocrb ocylrlecrBJltrb yrrpaBJreHue

Arduino c roMorrlbro Mo4yJrefi Xbee, pearlI3oBaHHoe nporpaMMvcravrkr VIIIII4T
PAH, Aerraer rrpoeKr I{nftpoeofi na6oparopkrvr yMKI4 rpaKruqecK}I yHTIKEUIrHsTM

r c$epe o6pasonareurnofi po6ororexHuKl4 Poccun.

Karonrr )Ke ocHoBHbre npo6relru BHeApeHLIt fi llcrroJlb3oBauufl'

Bbrrue[epeq[cJleHHbrx po 6ororxHIauecKux KoHcrpyKTopoB n o6p ason a:uuu?

Bo-uepnurx, Bce Bbrrue[epeq[creHHbre [prrMepbr flBJlf,rotcr rapy6exHblMll
paspa6orxaMu, HaupvMep, uJrary ScratchBoard, soo6qe Heo6xoAlrMo 3aKa3blBarb

3a py6exorr,r. B orJrtrqr4e, or 6onrurnncrea I4crIoJIb3yeMbIX B o6pa"souanun

KoHcrpyKTopoB, yMKI4, rBJurrorcr rrpoAyKTolt poccuficKrrx upol43BoAutenefi.

Bropoe, sapy6exuoe upor43BoAcrBo KoHcrpyKTopoB, o6ycnanlvBaer
BbrcoKyro rleny oAnofi eArrHr4rlbr KoHcrpyKTopa, coorBercrBeHHo orAeJrblrbre

MoAyrrr.r KoHcrpyKropa YMKZ, o6opyAoBauHbre parpa6oraHHblMtl s VIIIJIVIT

PAH rrrraraMr4 rvro4ynefi Xbee 52 cyrqecrBeHHo BbILIfpbrBaIOT B IIeHe,

orHoclrreJrbHo npoqt4x o6pasonareJrbHbrx po6ororexHl{qecKllx KoHcrpyKTopoB.

Tperre, ynpaBneHkre co6pannrruu po6orauu, ocylqecrBJlterct c

KoMnbrorepa c noMorrlbro, KaK rrpaBr{no, USB- coeArrHeHut, nu6o KoMubrorep, KaK

n Lego, soo6qe rBJr.rrercfl BcrpoeHHbrM. SmatrCar'rr VMKITI pa6oraror Ha ocHoBe

pac[peAenenuofi ceHcopHoft ceru, qro onpeAeJltrer orcyrcrBlre xa6enefi Ans
gJreKTponnraHvrr r4 rrepeAaq]r AaHHbrx Ans ynpaBJreHl,tt. flarerrr AaHHbIx AJr.n

yrpaBJreHlrr uepeAaKlrcfl no paAuoKaHarly Ha qacroTe 2,4 ffil, raxArrfi MoAyJIb

cna6xAaercs aBToHoMHbrM r,rcrorrHr4KoM rrvraHrul - KaK rIpaBnJIo craHAaprHbIMI{

6arapefiraun AA.



rlerneproe,
pacupeAeneHHble ceHcopHble

cerrr crpo{Tc.tt rI3 y3JroB,

Ha3brBaeMbrx Mombt (mote) -
ne6onrurux aBToHoMHLIx
ycrpoficre. CueqLIaJIbHoe

uporpaMMHoe o6ecne.reHue
NO3BOJI'ET MOTAM

caMoopraHl{3oBbrBaTbct B

pacllpeAeJleHHble ceTI{,

cBf,3brBaTbc.fl Apyf c ApyroM,
o[parur{Baru H o6naeHrlBarbcfl

AaHHbIMr4 C 0JIrIX(aIIII{MLI
y3JraMr,r.

B03MO)KHOCTb

IrIuenHo
uocrpofiru

pacr{peAeJreHHblx cerefi v onpeAeJlter upe4uaraeurrfi Kypc He rpocro KaK

nporpaMMr4poBanr4e pa6orrr orAeJrrHbrx ((MaIrrI,IHoK)), Ho vr opI'aHI43aIIruI

pir3rurrHbrx (Mr4ccrrfi>>, norAa, rroryqLrB HeKoropyro un$opnaalluK), orgenrnrrfi
SmartCar, [epeAaer ee, Bbr3brBas, AIrs. [poAoJrx(eHr.rrl Ml4ccvv 4pyrvre MoAyJIIr.

Pacupe4eJreHHa.fi cerb, xapaKTepv3yercfl HaAexHocrbrc I{ orKa3oycrofiqzeocrsrc
scefi cr4creM6r B rlenoM npu BbrxoAe u3 crpo.fl orAeJIbHbIX y3JIoB vrlrvr

KOMNOHEHTOB.

Ilnroeo rpr4 pgan u3a\vkr <pymqzonupoBaHr4ff cerr{ uMeerc.tt Bo3Mox(Hocrb

BHeApeHurr 14 MoAra@ur<aquu cerr{ Ha nro6orvr o6serre 6eg nueuareJlbcrBa B

npoqecc QyurqzonvrpoBanprfr,, T.o. Mtrccvrv sBJItrcTcs orKpbITbIMrI, rrptl

neo6xoAuMocrrr BnaAeJrerl MolKer caM 4o6aeuu $ynrcqnu, unz soo6qe co3Aarb

HOByrO.

11199169, Aeranu KoHcrpyKTopoB rBJurrorcr AocraroqHo KpyrIHbIMu, rrorept
HecKoJIbKLrx gJIeMeHToB He Bbl3brBaer, KaK B Jlero, HeBo3Mo)KHocrI{

ncrroJrb3o Bauvrfl. o6rerta KoHcrpyI,IpoBaHIz{ B IIeJroM.

CeAruoe, npoeKr I{raQponax na6oparopem VMKI,I - tBJUIerct orKpblrblM
npoeKroM, r.o. B KoMrJreKr o6opy4oeanvfl, Jla6oparopran yMKI4 BXoArr

orAeJrbHbrMr4 MoAyJutrrau nnar$opMbl lI Apyrnx paspa6ouri<oe: HarrplrMep, B

nacrogulufi MoMeHT criuro Bo3Mo)KHo peiulr3oBarb
rporpaMMvrpoBaHufl, Scratch, Nrfl. yrIpaBneHHrI

np[MeHr4Tb nporoKo l ZigBee Anf, rlepeAaql,I AaHHrIX.

r{crroirb3oBaHze cpeAhl

unar([oprr,rofi Arduino vr

U rrocJreAHee, oAnofi v3 rJraBHbrx upo6rena - .nBJUIerct HeAocraroK

MeroAr4rrecKux MarepuaJroB no r{cnoJrb3oBaHr4ro po6ororcxHuqecKllx KoMnJIeKcoB

B yve6nonr rpoqecce 14 nueypounofi AerrenbHocrz. B cocraBe yue6no-
MeroAr4qecKoro KoMrJreKca Ynparnreuufi Mauruunrrfi Koncrpyrtop
Irluxenepnufi (YMKI,I) npeanaraerc.tt :



1.

2.

flporpaunaa Kypca.

Pyxono4crno noJrb3oBareJr.rr. llo4po6noe onlrcaHue
Koncrpyrropa.

na6opa

MeroAu.IecKoe coupoBoxAeHrre Arrs. y..tr'rrers, c nplrMepHbrMLl
p a3pao orK aMvr 3aIJflTuvL

4. Marepuaarr AIrs, ) reHrrKa, BKrroqaroqrle: OnracaHne r3brKa
uporpaMMupoBaHrdf,, ynpax(HeHuir NrA o6yveuur yupaBneHrreM

S martC ar, sa4anvrfl . H aflpaB Jr eHHbr e Ha p earrr43 arlr4ro vtuc cuir.

flo44epxra pa6orrr rpyurrbr Aerefi roA pyKoBoAcrBoM rbroropa
(yunrenx, pyKoBoAkrreJrr Kpy)KKa, poArdreJur) conponoxAaerct
Marepr4iuraMr4 Ar{craHrlraoHHbrx KypcoB <I{z$pouaa na6oparopua
yMlfl4) (http://umki-dist.ru/), rAe Bo3Moxna pa6ora c AerbM?r KaK B
oqHoM pexorMe, TaK u c r4cnoJrb3oBaHr4eM ArrcTaHrlrroHHbrx
rexnonornfi.

Ilcuo.rrrryeMoe flporpaMMnoe o6ecuerreune

!.ns pa6orrr c pac[peAeJreHHbrMu ceHcopHbrMr,r cerrMr,r ucroJrb3yerc.rr
o[epaquoHHar clrcreMa Alt Linux.

Linux - ceo6oduo pacnpocrpaHf,eMoe f,Apo Unix-noAo6nofi cucreMbr. flrpo
Linux, uocraBJuleMoe BMecre co cno6o4no pac[pocrparureMbrMvr rrpkrnrra4HbrMn u
cuIcreMHbIMpI [porpi]MMaMr{ o6pasyer uonnoSynKrlr4oHarrbrryro yHrrBepcaJrbHyro
oreparlr4oHr{yp clrcTeMy.

[lt Brcyan]r3ar{ktr,r pe3yJrbraroB usuepenufi rd reHepaqkru pa3pa6orasa
nporpaMMa, o6relarcrur4e npocMorp r,r oueHKy AaHHbrx. [porpaMMa Temp_Dat.
3m nporpaMMa no3BoJrrer npocMarpvlBarb AaHHbre B pearrbHoM BpeMeHr.r vr

auanI43lapoBarb ilx, crporrrb BceBo3Molr(Hbre rpaSllru. flauuoe nporpaMMHoe
o6ecue.reuue paspa6orauo c rrcnoJrr3oBaHrdeM Kpocc-nJrarSopueuuoro
nHcrpyMeHTapns. Qt ua r3brKe rporpaMMvrpoBaHprs, C++. flogsonf,er 3auycKarb
HanucaHHoe c ero rroMolrlbro fIO s 6onsurzncrBe coBpeMeHHbrx onepaq[oHHbrx
cLIcreM rryreu rpocrofi KoMlrrJurquu uporpaMMbr AJrn KalKAofi ouepaquonnofi
cucreMbl 6eg uguenentrs.I{cxoAHoro KoAa. ?IHrep$efic nporpaMMbr yrrpaBnenvrs.
unarQoprr,rofi SmartCar, KoHeqHoro rroJrb3oBareJur peiurr3oBaH KaK 4lx Linux, rar
u rrs. Windows/

lm ynpaBJreHrrt poooTH3rrpoBaHHbrMrr uuarSoprr,rauu YMKI4
prcuonb3yeTcr cpeAa Kyruup, Bepcurr ne nuxe 2.1 .

[nt ynpaBneurls Arduino r4cnoJrb3yerc.rr r4HTerpr/rpoBaHHar cpeAa
paspa6omu Arduino IDE (ua ocnone Cz)



AIrfr KoHequoro noJlb3oBareJrfl MJraAruero Bo3pacra, 3HaKoMgrBo c
yIIpaBneHueN{ Arduino ocyrqecrBJr.fiercr c rroMorrlbro cpeAbr rrporpaMMupoBaHut
Scratch.

Eqe pil| rr)DKHo orMerurb, rITo Bce nporpaMMHoe ofiecue.IeHue
pacupocrpaurlerct noA irrrrlenszefi GNU, T. e. roJrb3oBareJrb Moxer 6ecnnarno I
rroJrl3oBarbcr, cso6oAHo rnMenfiTb vr pacupocrparurrb Bce flpolpaMMuoe
o6ecne.regnr upoeKra VMKI,I.



HoprvrarraBHo-rrpaBoBafl 6aga :

. (De4epansnufi 3aKolr or 29.12.2012 N 273-@3 (p"4. or 21.07.2014) "06
o6pasonannra e Poccr,rficrofi @e4epaqnra".

Oe4epanutre 3aKoHbI (06 o6pasonanraro>, (06 un$opnaaqran,

nuSoprr,rarlr4oHHbrx rexHoJrorvIflx vr o 3aluure uutpoprvraquw).

O e4ep anrnrrfi f o cyAapcrBeHHblfi O6pasoBareJrbHbrfi Cran4apt

Yras flpesz4erma PO or 07.05.2012 r. "O Mepax ro pearu3alluu
rocyAapcrBennoft TIoJII4TLIKIT e o6racrta o6pa:onaHttx u yayrcu" .

Crparerzx pa3Bkrrufl, orpacJrrr untfopvraqr4oHHblx rexnonornfi B

Pocczficrofi Oe4epa\uu ua 2074-2020 roruI vr Ha nepcrleKruBy Ao 2025
roAa

Kouqenqzff MoAepHwsalgozru Poccuficroro o6pasoBaHplt Ha nepuoA lo 2020
f.

focy4apcrBeHHul rporpaMMa Poccnficrofi Oe4epaqrara <<Pageurl,Ie

o6pasonauufl>> Ha 2013 -2020 rc.

Haquonanrnrrfi npoeKT <IrluSopvr arusawrfl. cucreMbl o6pasouanzn>

HaquonarbHar cTparerr4rl Aeficrszfi s HHrepecax Aerefi sa 2012-2017
roAbr. Yrnepx4eHa rprrK€Bona flpeauAeHra PO or 01.06. 2012 r. J\b 761.

Crpareru{ raHHoBarlzoHHoro pasutrrrrs. P(D ua ueprroA ao 2020 roAa.

Crparerufl, pa3Bkrrkrfi. BocnrrraHr,rs n PO ao 2025 ro4a (npoerr).

Konqenqus AonlocpoqHoro corlrlirrrbHo-oKoHoMr4rrecKoro pa3BI,ITrIt P(D na
uepuo.q rc 2020 roAa. Ymepx4eHa pacroprxeHueM llpanuterbcrBa P@ or
17.11.2008 r. I\b 1662-p.

Kouqeuqux Qe4epanrnofi qereeofi nporpaMMbl pa3Bl4Tr,rx o6paroBaHufl Ha

20 I 6 -2020r.r. Pacuop.rrxeHrre flpanurenbcrBa P(D ot 29 .12.20 1 4, Nt27 65 -p.

Kosqenrdur pa3Bvrrurfi. AononHrrreJrbHoro o6pasoeanux Aerefi.
Pacnop.axeHue flpanurerbcrBa Poccuficrofi Oe4epaquu or 04.09.2014
roAa N 1726-p.

Konqenqns coAeficrslr.f, prrBr{Tr,rrc 6narornopuremsofi AeflTeJrbHocrvr vr

4o6pononbrrecrBa B Pocurficroft Oe4epaqr.ru. PacnoprxeHue
flpanurenbcrBa Poccuficrofi (De4epa\vu or 30.07. 2009 r. Ns 1054-p.

llprauepnbre rporpaMMbr no untpopMarLrKe r,r I,IKT oaHoBHoro o6qero n
cpeAHero (nonnoro) o6 o6pasoBanun 6agosoro uI npo$unbHoro ypoBHt.

flpnrvrepnue rpe6o BaHufl. K rrporpaMMaM AorroJrHr{TeJrbHoro o6pasoeanza

Aerefi MunncrepcrBa o6pasonaurEs PO J\b06-1844 or 11 .12.2006r.



O6qee HarrpaBJreHrre AeflTeJrbHocrrr Jladoparopuu VMKI4:
I,IcuonrgoBaHlre po6ororexHurrecKoro KoMrureKca yMKI4, He

upeAycMarpl{Baer yqacrufl s 6oruuuHcrBe copeBHoBauuir no po6ororexHnKe B

HoMI4HaIIuffx raKrrx KaK, cyMo, ABrrxeH[rr rro crrJlorunofi nnnrau,6uT na po6oror u
r.u. Po6oru VMK?I He Aepyrcfr., He roJrKarorctr, Ho, unarsopnra YMKITI Moxer
6urr ocHaTr(eHa nro6rrun Eur*rpr:ravrtr v yMHbre MaruI4HKr{, MoryT o6raenrnsaucg
zn$opvraqnefi naex.4y co6ofi, qro rro3BoJrrer rrocrpoLrrb AocraroqHo cJro]KHyro
ceHcopHyro cerb. OcnosHas HoMr4Harlrrr 1gtracrkrs. c KoMnJreKToM yMKI4 B

pa3rlIqHbrx po6ororexHl4qecKr{x copeBHoBaHrrrrx - 9To r4Hx(eHepHbre npoeKTbr,
npe3eHTaIIurI paspa6oraHHhrx vruccuit (upoexron), npe.qcraBJreHne HayqHbrx
pa6or, 1.r.uaarr4e B HayqHo-rpaKTlrqecKr{x ron$eperulurx.

O6pasorareJrbHzur upolpaMMa rrocrpoeHa raKuM o6pasou, rrro KaxArrfi roA
pa6omr Jla6oparopulr VMKI4 HanpaBneH Ha KoJrJreKrr,rBrryrc paspa6orry oAnofi-
AByx tvtuccuit: T.e. Becb KoJIJIeKTlrn pa6oraer HaA oAnofi rno6alrnofi npo6leuofi,
uprrqeM, lcaxgrrfi qJreH KoJrJreKTuBa paapa6arunaer cBoe vrn4vrBtr4*ynrrbHoe
HarrpaBneHrre, BJraAef,, oAHaKo ncefi craryaquefi B rlenoM r4 opueHTr4pyflcb B
paspa6orrax KaxAoro HarrpaBJrenlrf, .

flp" ucrroJrb3oBanvrvr po6ororexHr4qecKoro KoMrrJreKca (yMKI,I> B

lrccJreAoBarenrcrofi AerreJrbHocrr,r upeAycMorpeHbr cneAyroq?re granbr pa6oru
rraA rrpoeKrovr (ivrraccnefi ) :

7. Onpe4eJreHue reMbr Mr4ecvvl

8. I]enr u zagaiu paspa6arrreaevrofi Mnccvv.

9. Paspa6orKa MexaHr{3Ma pean}r3arln 14 Mprcc:rlr^.

10. flpone4enueupeArrpoeKrHbrxprccJre.qoBarrufi.

11. CocranneHrre [polpaMM ynpaBrreHtrfi.4rx oc]HecrBJreHrrrr vrtrccprr4.

L2. Tecruponanvle MoAeJrrr, ycrpaHeHne onn6oK r4 HercupasHocreft.

13. O6pa6orna pe3yJrbraroB pa6omr, o0oprrareune HayqHbrx, vr

TBopqecKkrx oTqeToB, yqacTlle B copeBHoBalJluflx LI HayrrHo-[paKTurrecKl{x
ronSeperulnffx.

BosvroxHbre Mr{ccu[, peaJrrr3yeMbre xoAe pa6orur Kypca

. HanpaBJreHr{e <<floeeflvrenr po6ora>

, Mzcczs "Ecrb Jrr{ xlr3Hb ua Mapce?"

. Muccrax ttfopxueeflerot'

, Muccza "fopo4 6y.4yrqero"



. ldvrcctrfl "flpe4ornparn tepparr"

, Muccns "foHru po6otos"

, Mnccug "Bylr arlorornttu AP.

paspa6oga gTux 1a npoqux unccnfi npeAJraraerct frureJrf,M' B9AyIqI'IMII t

3aHflrlrf, c LrcrroJrb3oBaHneM o6opy4onalvrfl. Jla6opatopvrvr yMKI4, no o6pasuy t

[peAJraraeMbrx Hil)Ke yre6no-reMaruqecK[x IUraHoB peaJlu3yloqru( Mlrccuro

<<Ecrr Jlz )Krr3Hb na Mapce?>> npu nro6ofi MoAenn 3anflrvrilr .



1. V.redno-reMarrrrrecKoe rIJIaHrrpoBaHrIe Kypca 34 qaca

Houep
3AHfrTI4

fl.

llo.racoBoe nJraHrrpoBaHrre. Ilepnufi ro,4 o6yueHur Konz.re
CTBO

qacoB

I Ilocrauosra qenefi pa6oru. 3naxoucrno c o6opyAoBaHlrena. Pasroeop o
po6orax. Ornu.rze yMKI4 or o6rFlHofi pa4zoynpaBruleuofi uo4enn.
I4ncrpyrrax( uo 6esouacnofi pa6ore c MaIULIHKaMLI.

1

2 3narolacreo c rryJrbroM ynpaBneHut. PyuHoe yilpaBneHl4e o4Ho[
Marur4HKofi yMKI,I Jln4ep nep 1.2. .{nzxeuue MaIuuHKu 6es pa6ouefi
rrJrarbr. floAKnro.reHr4e 6eno-p osoBbrx KJreMM.

.{nuxenze BrepeA. ,{nzxenrae Ha3aA. floeopotrt. {nuxeukle ro xpunofi.
flonopor Ha Mecre.

1

aJ Pyrnoe ynpaBJreHlre HecKoJrbKIrMpI MaIrruIHKaMI,t. 3auycx c oAHoro
rryJrbra HecKoJrbKLrx MarrrlrHoK [o-oqepeAn, oAHoBpeMenurrfi 3a[ycK
HecKoJrbKrrx SmartCarrc flonopor ((Bce BApyr). IrlccneAosaHrre

AitrrbHocrr4 ABrDKeHrrrrc BoslaoxHocru LrcrroJrb3oBanufl. orAenrnofi
MAIII?IHKI,I B KAIIECTBE IIIJI[O34.

I

4 TeopemuuecKan uacmb: rrro raKoe rrporoKoJr ZigBee, Bo3MoxHocrla
rporoKoJr a ZigBee, qro raKoe MAC-a4pec.

I

5 Onpe4eneuze arrusHofi MarrrlrHKr4. VupaBJrgHue r<oHrpernofi
MarulrHKofi. Irlcnon*oBaHue 3BvKa rr cBera.

I

6 TeopemuvecKafl vacmb: Ourosrr 3neKTporexHrrKkl. C6opra
gleKTpr4qecrofi qeuu. Texuura desonacHocru. OuacHocrb KoporKoro
3aMbrKaHr4n. Pa6ora c Br{pryiubHbrM KoHcrpyKropoM u KoHcrpyKTopoM
[kona 999.C6opxa qerr4 Ha nnar$opvre yMKI,I. Yupauenue
MaIUIIHKaMU. OCHaIUeHHbIMI,I nJIaTaMLI.

I

7 TeopemuvecKafl uacmb:
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Kypcu KoHcrpynpoBaHpre po0oToTexHuKa

. Koqetos B. A.

t4

htto ://learning. 9 1 5 1 3 94. ru/course/category.php? id:2 5 6

' O6pasoBareJrbuat po6ororexHl,rKa B ruKoJre MareprrnJrbr raHTepHer-
rou$epeuqrau <<I4unonaqkIoHHble MoAeJrur coBpeMeHHoro o6pasonannn>



ffpu.rroxenue I
Percovren4yenmrfi [eperreHb o6op;qon amufi,

.€
-r:iJ

J\b O6opy4onaHrre Ko.rru-
IICCTBO

2

4-x rolecnrrfi nes4exo.q, yMKI,I sep 2.2 (ouraqennrrx
MrrKpoupoqeccopoM 

- Mo4yJreu Xbee Z-tr cepuu)
+IlporpanaMHoe o 6ecne.reH rre Nrl_ yrpaBneHux SmartCar *
MoAynr cesgr4 * .{ar.rzr<u

4

J Snerrponurrft roncrpyr<rop 3HaroK 999 (+Ilkola) I

4
Suerrponnrrfi roncrpyKTop -

r4cToqHnKU gHepu4rD)

K"alporo.trep Patrot ARDrone

<Amrepuarr{BHhre
I

5 I

9
Koncrpyrroprr cepnu 4M (anrononanrre po6oru): po6or-
xyAo)KHkt K, Vunrrfi po 60r, Yrropo6or, po 6or-co 6uparcnr
urapoe, Br6po-po6or z 4p.

2-3

10 Koucrpyr<rop JlaprMacrep Ilpor- I 200 6

1l Konrponnep PJ 6


