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ImT-KBAHTYM

|. [TosicHuTEAbHAA 3AIMCKA

I.1. O6nacTe MpUMEHEHUS IPOTPAMMBI

[Iporpamma paspaborana B paMmkax | nuHHM oOmiero nukia mporpamm «Mup ApaynHO»
JONOJTHUTENBHBIX 00111€00pa30BaTENIbHBIX IPOrpaMM TEXHUUECKOW HAIIPAaBICHHOCTH, HAaIIPaBJICHUS
«IT-KBanytm» otnena «KBantopuym» W HampaBlieHa Ha YIOBJIETBOPEHHE OOpa30BaTEIbHBIX
norpeOHOCTel ydamuxcst B 007acTH  pa3pabOTKM  anmapaTHO-NPOrPaMMHBIX KOMIUIEKCOB U
CO3JIaHUs anmnapaTHO-IIPOrPaMMHBIX HHTEp(EHCOoB, Tl ydaamuxcs B Bo3pacte ot 13 1o 17 ner.

|.2. HopmaruBHO-1IpaBoBast 0a3a pa3pabOTKH U peasiu3aliii IPOrpaMMbI

JanHas nonojHUTEIbHAs 00111e00pa3oBarenpHas mporpaMma paspadoTaHa B COOTBETCTBUU

C HOPMAaTUBHBIMU ITPABOBBIMHU aKTaMH M TOCYAapCTBEHHBIMU MTPOTrPAMMHBIMH JIOKyMEHTaAMHU:

— ¢ @enepasibHbIM 3akoHOM 0T 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
denepannny;

— ¢ npukazoM MunuctepcrBa npocsemienus Poccuiickoit @enepamun ot 09.11.2018 . Ne 196
«O0 yTBep:KJIeHUU TOPsAKA OPraHU3alUK U OCYILECTBICHHs 00pa30BaTeNbHOMN eSTEIbHOCTH
I10 JIOTIOJIHUTEIbHBIM 0011€00pa30BaTeIbHBIM IIPOrpaMMaM»;

— ¢ nucbMoM MuHuctepctBa oOpa3oBanust u Hayku PO or 25.07.2016 Ne 09-1790
«PekoMeHIaluu 110 COBEPIICHCTBOBAHUIO JIOMOJHUTENBHBIX O0pa30BaTeNbHBIX MPOTPam,
CO3/IaHUIO0 JETCKMX TEXHOIMAPKOB, IIEHTPOB MOJIOIEKHOTO MHHOBAallMOHHOI'O TBOpYECTBA U
BHEJPEHUI0O HMHBIX (POPM TMOATOTOBKM JETe W MOJIOIEKH IO MpOorpaMMaM HWHKEHEPHOM
HaIpPaBJIEHHOCTH;

— C nocraHoBieHueM [aBHoOro rocynapcrBeHHoro canutrapsoro Bpada P® or 04.07.2014 Ne 41
«O06 yrBepxnenun CanlluH 2.4.4.3172-14 «CaHuTapHO-3IIUIEMUOJIOTMYECKUE TPEOOBaHUS K
YCTPOUCTBY, CONIEPKAHUIO U OpPTaHMU3AIlMU pPEXUMa pabOThl 00pa30BaTENbHBIX OpraHU3aINi
JOMIOJTHUTENBHOTO 00pa30BaHMsl JeTei».

|.3. AKTyasbHOCTB, TIeJaroruueckas meaecoo0pa3HOCTh peaTr3aiyi IPOTPaMMBI

B HacroAmmii MOMEHT CYIIECTBYIOT HEOOXOOUMOCTh B OOyYeHHH NpuUeMaM paboOThl C
MUKPOKOHTPOJUIEPHOM  TEXHUKOM  JUIi  TNOAJAEpXKaHUA W Pa3BUTUA  ITO3HABATEIBHOM,
HCCIIEIOBATEIbCKOW M AKCIIEPUMEHTAJIbHOW JeSITeNbHOCTH ydalluxcs B 00nacTH pa3paboTKu U
MIPOrPaMMHUPOBAHUS 3JIEKTPOHHBIX YCTPOHCTB. OCHOBHBIM 3aJE€pKHUBAIOIIMM (HPAaKTOPOM 31E€Ch
ABJISIETCS HEJOCTAaTOK 3HAHMN yyamuxcs B OOJIACTH DJEKTPOHMKM M NPOTrPaMMHUPOBAHUS
MHKPOKOHTPOJUIEPHON TEXHUKH.

JlaHHBINM Kypc HampaBlieH Ha TO, YTOObI C(hOpPMHUpPOBATH TEOPETHUYECKYIO 0a3y 3HAHUU U
NPAKTUYECKHE HAaBBIKM Yy YYallUXC B OTOHM 007acTH M CIOCOOCTBOBaTh pealM3allMyd HMX
o0pa3oBaTeIbHBIX MOTPEOHOCTEH B 00JAaCTH pa3pabOTKHU PA3IUYHOTO BUIA POOOTOTEXHUYECKHX
KOHCTPYKLIUH.

[Tpu pa3paboTku JaHHOW MPOrpaMMbl aBTOPOM ObUIO H3yudeHBl Tpynbl Massimo Banzi,
Maria Mole, Ilpeaxo M, bparm H.C., Maraesa I.I.. Komocosa /I.I., momomHUTenbHBIE
oOpa3oBarenbHble TPOrpaMMbl M JApyras, CleluudagbHas JUTepaTypbl IO JaHHOMY BHIY
TEXHUYECKOTO TBOpYECTBA M YYTEH JUYHBIM mpodeccnoHanbHbl onbIT padotel B ®PI'BOY BO
«MITVY» na kadpenpe «MaremaTnku, GU3NKU ¥ HHHOPMAITHOHHBIX TEXHOIOTUI».
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1.4. Llenb mporpaMMbl

Co3nanue ycinoBWil ayis ocBoeHUs W pa3Butusa «hard» m «softy xommereHnmii B ob6iacTu
MIPOrpaMMHUPOBAHUS aNMapaTHO-IIPOrPAMMHBIX KOMIUIEKCOB M CO3/IaHMSI alapaTHO-IPOrPaMMHBIX
MHTEP(ENCOB M0 CPEICTBOM HCIIOIB30BAHMS KEHC-TEXHOIOTHIA.

1.5. 3amaun mporpamMmel (0Oyuarolue, pa3BUBAIOIINE, BOCIIUTATEIILHEIC)

Obyuarowue:
® TIOJYYHUTh NPEACTABICHHE O IMpoIecce pa3padOTKU amnmaparHbIX YCTPOHCTB Ha 0Oase
MHUKpPOKOHTpoJuiepa Arduino;
e chopmHpoBaTh MPEICTABICHUE O cpeacTBax paspaborku Arduino IDE;
® [I03HAKOMHUTH C OOUIMMH TPUHIUIIAMU pPa3pabOTKH almapaTHbIX YCTPOHCTB Ha 0a3e
MHUKPOKOHTpoILIepa Arduino;
® HAyYUTh UCIOJIH30BATH COBPEMEHHBIC JaTYMKH U MOIYJIH,
® [IPUBHUTH HABBIKU MPOCKTHOM JICSITECIBHOCTH.
Passusarowue:
e (HopMHpPOBaHHE KOPPEKTHOTO JIEKCHYECKOTO IIOJIsi, OTPAKAIOUIEr0 HAaIlpPaBJICHHOCTb
IPOrpamMMBl;
e CrocoOCTBOBaTh  PAa3BUTHUIO  IMaMATH,  BHUMaHUS,  TEXHHUYECKOTO  MBIIUICHHS,
M300peTaTeNbHOCTH;
e CcriocoOCTBOBATh Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIILICHUS;
e crnocoOCcTBOBaTh (POPMUPOBAHHIO HHTEPECA K TEXHUIECKUM 3HAHUSIM;
e crnocoOCTBOBaTh (POPMUPOBAHHIO YMEHHUS TPAKTHYECKOTO TPHUMEHEHHUS IOy4eHHBIX
3HaHUIA,
e chopmupoBaTh YMEHUE (HOPMYIHUPOBATH, APTYMEHTUPOBATH M OTCTAUBaTh CBOE MHEHHUE |
e chopMHPOBATh YMEHHUE BBICTYIATh MYOJIMYHO C TOKJIaJaMH, TIPE3CHTAIMSIMHA U T. T1.
Bocnumamenvhuie:
® BOCITUTaHUE AKKYPATHOCTH W JUCIUTLTMHUPOBAHHOCTH TIPH BBHITTOTHEHUH PaOOTHI;
e crocoOCTBOBaTh (HOPMUPOBAHUIO MOJIOKUTEIBHON MOTUBAIUH K TPYIOBOU JIEATEIHHOCTH;
e crocoOCTBOBaTh (POPMHUPOBAHUIO OMBITA COBMECTHOTO U MHIMBUAYAILHOTO TBOPYECTBA MPHU
BBINOJIHCHUH KOMaH/IHBIX 3a/IaHUI;
® BOCIIHUTHIBATH TPYAOTIOOHE, YBOKEHHUE K TPYY;
¢ (opMHPOBATH YYBCTBO KOJUIEKTUBU3MA W B3aWMOIIOMOIIIH;
® BOCIHTHIBaTH YYBCTBO MATPUOTU3MA, T'PAXKTAHCTBEHHOCTH, TOPJOCTH 3a JIOCTHIKCHUS
OTEUECTBEHHOU HAyK! M TEXHUKHU.

1.6. Anpecar nporpaMMsl

OOyuaromuecss  Bo3pacta 13-17  jeTr umeronue  mpeacTaBieHHe o0  OCHOBax
MPOrPaMMHUPOBAHUS B BHU3YAJIbHBIX Cpelax, HHTEPECYIIuecs pa3paboTKOW MPOrpaMMHBIX,
arnmapaTHbIX U alraparHO-IIPOrpaMMHBIX IPOAYKTOB.

1.7. qDopMa peajin3anuu ImporpaMmbl (CCTCBEUI, MOAYyJIbHAsA, O4Had, OYHO-3a049HasA, 3a04Hasd, B TOM
YHCJIE C UCIOIb30BaHUEM JIUCTAHIIMOHHON TEXHOJIOTHH U (I/IJ'II/I) QJICKTPOHHOT'O O6y‘-ICHI/I$I)

OuHas
1.8. Cpok ocBOEHUS MPOrpaMMbl
1 yueOnsIii Tox, 144 yaca.

1.9. ®opma opranuzanuu 3aHATHHA

I'pynnosas
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1.10. Pexxum 3angaruii

2 pasa B HEAECIIO 110 2 aKaJJCMHYCCKHUX Jaca

1.11. Busbl yueOHBIX 3aHATHI U paboOT

Jlexuyu, NpakTUYECKUE 3aHATH, KPYIVIbIE CTOJIbI, TPEHUHTH U IIP.

1.12. OxxupmaemMble pe3ynbTarhl 00ydeHus: (JIMYHOCTHBIE, METAPEIMETHBIE, PEIMETHBIC)

JInuHOCTHBIE pe3yJIbTaThI:

— KPUTHYECKOE OTHOIIICHHE K MH(OPMAIH U U30MPATSIbHOCTD €€ BOCTIPHSITHS;

— OCMBICJICHHE MOTHBOB CBOMX JICHCTBUI MMPU BBIMIOJHEHUHU 33 1aHHIA;

— pa3BUTHE JFO0O3HATEIBHOCTH, COOOPA3UTEIBHOCTH TMPHU BBIMOJIHCHUH Pa3HOOOPAa3HBIX
3a1aHUi IPOOJIEMHOTO M IBPUCTUYECKOTO XapaKTepa;

— pa3BUTHE BHUMATEIHLHOCTH, HACTOMYMBOCTH, ICJICYCTPEMIICHHOCTH, YMEHHS MPEO0JICBaTh
TPYAHOCTH;

— pa3BHUTHE CAMOCTOSTEIBHOCTH CYXKICHHUH, HE3aBUCHMOCTH M HECTAHAaPTHOCTH MBIIIICHHUS;

— OCBOCHHE COIMAILHBIX HOPM, MPaBHJI TOBEIEHHs, poyiel u (OopM COIMAIbHON J>KU3HU B
TpyIIax u COOOIMECTBaX;

— (opmupoBaHHEe KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIEHHM W COTPYIHHYECTBE CO
CBEpPCTHUKAMHU.

MertanpenmeTHble pe3yJabTaThl:
Pezynamuenvie ynusepcanvuvie yuebnvie oeticmeus.

— YMEHUE MPUHUMATh U COXPAHATH YUEOHYIO 3a/1auy;

— YMEHHE IUIAHUPOBATh MOCIIEA0BATEIbHOCTh 1IAr0B aJrOPUTMA JIJIsl TOCTHKEHUS 1IeNH;

— YMEHHE CTaBUTh IIeJIb (CO3/1aHue TBOPUECKON pabOTh), IIAHUPOBATh JOCTH)KEHUE ITOH LIEIH;

— YMEHHE OCYIIECTBIIATh UTOTOBBII U MOLIATOBbIM KOHTPOJIb MO PE3YbTaTy;

— CIIOCOOHOCTH aJIeKBaTHO BOCIIPUHUMATH OLIEHKY I€/1arora i CBepCTHUKOB;

— YMEHHE pa3iinyaTh Crocod U pe3ysbTar JeHCTBUS;

— YMEHHE BHOCHTHb KOPPEKTHUBHI B JICHCTBHS B CIlydae PAcXOXKIEHHS pe3ylibTara pelIeHus
3a/1aud Ha OCHOBE €€ OLICHKU U Y4eTa XapakTepa CJIeJaHHbIX OIINOO0K;

— YMEHHE B COTPYIHUYECTBE CTABUTh HOBbIE yUeOHbIE 3a]1auH;

— CIIOCOOHOCTH MPOSBIIATH MO3HABATENbHYIO HHUIIMATUBY B yU€OHOM COTPYIHUYECTBE;

— YMEHHE OCBauMBaTh CHOCOOBI peleHHs] MpOoOJeM TBOPUECKOrO XapakTepa B KU3HEHHBIX
CUTYyaLUsIX;

— YMEHHE OICHHBATh MOJTYYAIONINICS TBOPUYECKUH MPOAYKT U COOTHOCUTH €0 C W3HAYAIbHBIM
3aMBICIIOM, BBITIOJIHATH IO HEOOXOUMOCTH KOPPEKIMHU JTUO0 MPOAYyKTa, THOO0 3aMbICIa.

Ilo3nasamenvuvie ynusepcanvhvie yuebHvle Oeticmeus.

— YMEHHE OCYLIECTBIATh MOMCK MH(POPMAIIUN B MHIUBUIYaIbHBIX HHPOPMAIIMOHHBIX apXHBaX
yyaierocsi, MH(QOPMAIMOHHOW cpelae 0O0pa30BaTeNIbHOTO YUPEKICHHUSA, B (eaepaibHbIX
XpaHWINIIAX UHPOPMALIMOHHBIX 00pa30BaTebHbBIX PECYPCOB;

— YMEHHE HCIIOJIb30BaTh CPeICTBA UH(OPMAIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUHN /IS
peleHnss KOMMYHUKAaTUBHBIX, T03HABATEIbHBIX M TBOPUYECKUX 3a/1a4;

— YMEHHE OPUEHTHUPOBATHCS B pa3HOOOpa3nu CIIOCOOOB pEIICHUS 3a]1a4;

— YMEHHE OCYIIECTBISITh aHAIN3 OOBEKTOB C BBIJICIIEHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
NIPU3HAKOB,

— YMEHHE IPOBOUTH CPaBHEHHE, KIACCU(PUKALIHIO 110 3aJaHHBIM KPUTEPUSIM;

— YMEHHE CTPOUTH JIOTUYECKHE PACCYXIECHUS B (JOpME CBSI3U MPOCTHIX CYKICHUN 00 OOBEKTE;

— YMEHHUE yCTaHaBJIMBATh aHAJIOTHH, TPUUYNHHO-CJIEICTBEHHBIE CBA3H;
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— YMEHHE MOJEIUPOBaTh, MPe0oOPa30BhIBaTh OOBEKT M3 UYBCTBEHHOH (OPMBI B MOJENb, TIE

BBIJICTICHBI CYIECTBEHHBIC XapaKTEPUCTHKU OOBEKTa (MPOCTPaHCTBEHHO-rpaduueckas WU
3HAKOBO-CUMBOJINYECKas );

— YMEHHME CHHTE3UpPOBaTb, COCTABJIATH LEJIO€ U3 YacTed, B TOM YHCIE CaMOCTOSTEIBHOE
JIOCTpanBaHUE C BOCIIOJHEHUEM HEIOCTAIOIIUX KOMIIOHEHTOB.

Kommynukamuenvie ynugepcanvhvie yuebHvle 0elucmeus:

— YMEHHE apryMEHTHPOBaTh CBOIO TOUYKY 3PEHHUS Ha BBIOOp OCHOBAaHHWHA W KPUTEPHEB IPH
BBIJICTICHUH MPU3HAKOB, CPABHEHHUH U KIIACCU(PUKAIIUU O0OBEKTOB;

— YMEHHE BBICITYIIMBATh COOECETHNKA M BECTH JTUAJIOT;

— CIIOCOOHOCTH NPU3HABaTh BO3MOXXHOCTH CYIIIECTBOBAHUS PA3IMYHBIX TOYCK 3PCHUS U TpaBa
Ka)XJIOTO UMEThH CBOIO;

— YMEHHUE TUTAHUPOBATh YU4eOHOE COTPYAHHYECTBO C IEIAroroM M CBEPCTHUKAMU: ONPEICIIATh
1end, (GyHKIUH Y9aCTHUKOB, CITOCOOOB B3aUMOJICHCTBUS;

— YMEHHE OCYIICCTBJISITh IOCTAHOBKY BOIPOCOB: MHUIIMATUBHOE COTPYIHHUYECTBO B MOUCKE U
cbope nHpopmaruu;

— yMEHHUe paspemniath KOH(IUKTHI: BBISBICHHE, MIACHTU(UKALNS TPOOJIEMBbI, TIONCK U OIICHKA
AIBTEPHATUBHBIX CIIOCOOOB pa3peieHus] KOHMIMKTa, IPUHATHE PEIICHUS U €T0 PeaTH3aIlus;
— YMEHHE C JIOCTAaTOYHOM MOJHOTON M TOYHOCTHIO BBIPAXKaTh CBOU MBICIU B COOTBETCTBUH C

3a/1adaMy ¥ YCIOBHSIMH KOMMYHUKAIUH;
— BJIJICHUE MOHOJIOTMYECKOM M JMAJIOTHYECKON (pOpMaMu peuu.

IIpenmeTHbIE pe3yabTaThI:
Yuawuecs 6yoym umemn npedcmasnenue:
— 0 MeXaHm3Max pa3pabOTKM W TPOCKTHUPOBAHUS YCTPOWCTB Ha 0a3e MHUKpPOKOHTpOJUIEpa
Arduino;
— O TPOEKTUPOBAHUU U peaNU3alMH YCTPOMCTB C HCIOIB30BAaHUEM PA3NUYHBIX JATYUKOB H
MOZYJIENH;
— 0 0a30BBIX AITOPUTMAX MPOTPAMMHUPOBAHUS.
Yyawuecs 6yoym 3nams.
— OCHOBHBIE aNTOPUTMUYECKHE KOHCTPYKIINH;
OCHOBHBIE HHCTPYMEHTHI Pa3pabOTKH YCTPOHUCTB Ha 0a3e MUKPOKOHTPOIIEPA;
MIPUHIIMIIBI peau3allii MOAYJIbHON KOHCTPYKIIUU YCTPOUCTB;
MIPUHIIMITEI pa3pa00TKH IPOrPaMMHBIX U alllapaTHBIX HHTEP(EHCOoB.
Yuawuecs 6yoym ymems:
— pa3pabarbIBaTh MPOCTEUIIINE YCTPOHCTBA,
— aHAIM3UPOBATh COBPEMEHHBIE YCTPOICTBA Ha Oa3e MUKPOKOHTPOILIEPa,;
— pa3pabarbIBaTh MPOIIUBKY JJIs MUKPOKOHTPOJILIEPA,
— TPEICTABIATH CBOM MPOEKT WITU PEIIeHHE Kelica.

1.13. ®opmbI KOHTPOIIS

— UHAUBUAYAJIbHAA yCTHaH/ IMUCbMEHHAA ITPOBCPKaA,

- 3allluTa MHANBUAYAJIBbHOI'O WJIM I'PYIIIIOBOTO ITPOCKTA,

- BbICTaBKa, MCKTPYIIIOBBIC, pPCrUOHAJIbHBIC COPCBHOBAHN, KOH(l)epeHLII/II/I;
- IPOBCACHUE NPOMEIKYTOYHOT'O U UTOTOBOI'O TCCTUPOBAHUAA.

II. YueOubIii miian

I1.1. [lepeuens pasnenos, TeM



Monyas 1.

NGO~ wWNE

BBenenue B 00pa3oBaTenbHbII MOAY/Ib, TEXHIKA 0€30aCHOCTH.
YerpoiicTBO MEUKpOKOHTposuiepa Arduino

Monymnu Arduino.

Keiic «IlorogHast craHIus».

Keiic «Onexrponnas urpa «KoT u MbIIIb»».

Xal-Tek 1nex

dopmupoBaHUe 00IIEKYIbTYPHBIX KOMIIETEHIIUI

[TonBeneHnue UTOros.

Monyas 2.

NGO~ wWdE

Beeznenue B 00pa3zoBaresibHbI MOYIb, TEXHUKA 0€30MACHOCTH.
[ToHsATHE armapaTHOTO U MPOTPaMMHOTO HHTEP(EHCOoB.
OcHOBHbIE NOHATHS 10 paboTe ¢ rpaduKoi.

Keiic «OnexTpoHHas urpay.

Keiic «Buktopunay.

Xal-Tek 1ex

dopMupoBaHHe OOIIEKYIBTYPHBIX KOMIIETEHLIUH

[lonBenenue UTOrOB.
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11.2. KonnuecTBO 4acoB Mo Kax10il TeMe ¢ pa30MBKOI Ha TEOPETUUECKUE U MPAKTUIECCKUE

Monyas 1.
Ne Ha3panue pasnesia, TeMbl KoJsimuecTBo yacos DopMbl
n/n arrecrauum/
Bcero Teopus | [IpakTuka !
KOHTPOJIS
1 |BBemenne B 00pa3oBaTeNbHBI MOIYIb, TEXHHUKA 2 1 1 orpoc
0€3011acHOCTH.
2 | YcrpoiictBo MUKpOKOHTpOILIiepa Arduino Omnpoc,
6 2 4 JIEMOHCTpAIINs
pelueHus 3a1aHui
3 | Monynu Arduino Omnpoc,
10 2 8 JIEMOHCTpAIIHS
pelIeHus 3aJaHui
4 Keiic «IlorogHas ctanmus) 20 4 16 Hemonctparus
peueHuii kerca
5 | Keiic «DOnekTponHas urpa «KoT i MBIIIB»» 20 4 16 Hemonctpanus
pelieHui kerca
6 Xaii-Tex mex 6 0 6 -
7 | ®opMupoBaHHe OOLICKYIBTYPHBIX KOMIIETSHIUN 6 0 6 -
8 |IloaBencHue UTOTOB 2 0 2 ompoc
HUroro 72 13 59
Moayas 2.
Ne Haspanue pasnesia, TeMbl KoJsimuecTBo yacos DopMbl
n/n aTrTecTanuu/
Bcero Teopus | [IpakTuka »
KOHTPOJISI
1 |BBemenue B oOpa3oBaTeNbHBIA MOAYIb, TEXHUKA 2 1 1 oTpocC
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0e3011acHOCTH.
2  |TloHsTHE anmmapaTHOro ¥ NpOorpaMMHOTO HHTEpdeiicoB Omnpoc,
6 2 4 JIEMOHCTpAIHs
pelueHus 3a1aHui
3 | OcHOBHBIE IOHATHSA IO PabOTE ¢ TpaHUKOH Omnpoc,
10 2 8 JIEMOHCTpAIHS
pelieHus 3a1aHui
4 | Keiic «DmexTpoHHAS UTpa» 20 4 16 JemoHcTpanms
peuleHui Kelica
5 | Keiic «Buktopuna 20 4 16 JemoHcTpanus
pelleHui Kelica
6 | Xaii-tex nex 6 0 6 -
7 | ®opMupoBaHHe OOLIEKYIBTYPHBIX KOMIIETSHIHN 6 0 6 -
8 [ToxBenenue UTOroB 2 0 2 orpoc
Uroro 72 13 59

I1. Conep:xanue u3y4aemMoro Kypca

11.1. Kparkoe onucanue TeM nporpaMmsl (TEOPETHUECKUX U MPAKTUYECKUX BUAOB 3aHATUHN C
YKa3aHHUEM 4acoB)

Monyas 1. (72 )
1. BBeaenue B 00pa3oBarenbHbIN MOIY/Ib, TEXHHUKA Oe30macHOCTH (2 "aca).

— Teopus: 3HaKOMCTBO ¢ Tpymnmoi. O3HAKOMIIEHHE YYalllUXCs ¢ MPOrpaMMoOi, MpHueMaMu U
dhopmamu pabotsl. BRoansiii unctpykrax o OT, 16, 'O, UC.

— Ilpaxmuxa: 6ecena, onpoc.

2. YcrpoiicTBo MUKpOKOHTposutepa Arduino (6 4acos).

— Teopus: O6mue cBemenuss o MK Arduino. Cpenma paspaborku Arduino IDE. S3bik
nporpammupoBanus Wiring. Cuntakcuc. BBog ¥ BBIBOA JaHHBIX. [lepeMEHHBIC W THIIBI
XpaHUMBIX JaHHBIX.

— Ilpakmuxa: peuieHue Yy4YeOHBIX 3a4a4 JUIsl TOTPY)KEHHUS B OCOOEHHOCTH  s3bIKA
IIPOrpaMMHUPOBAHUS.

3. Monynu Arduino (10 gacos).

— Teopus: Nzyuenune momayineir ArduinO (1aTdyuku BIaXXKHOCTH, TEMIIEPATyPhl, OCBEIIEHHOCTH
u 1ip). OCHOBHBIE ATaNbI pa3padboTku ycrpoiicTBa. TectupoBanue. OTinaaka.

— Ilpakxmuxa: n3ydenue uHTEpdeiica NpuiIokeHuii, paboTa co cTaHAapTHEIMU OMOIMOTEKAMH.

4. Keiic «I[Toroguas cranmus» (20 gaca).

— Teopus: Ob6cyxneHue keiica. AHanu3 OMMKAWIIMX KOHKYPEHTOB. BpImeneHue THIIOBOM
CTpYKTYpbl ycTpoiicTB Tuma «[lorogHas cranuus». [IpoekTupoBaHUE TOTUKH PAOOTHI
ycTporcTBa. Peanmusanus rotoBoro mnpoaykra. TectupoBanue u omianka. [lomroroBka
IIPOAYKTA K PACIIPOCTPAaHEHUIO.

— Ilpakxmuxa: pa3paboTtka yctpoiictBa «lloromnas cranuus». JleMOHCTpamus peleHHbIX
keiicoB. OOCyXIeHHE PENICHHBIX KEHCOB ydamuxcs. B3ammHOe TecTHpoBaHUE CO3/IaHHBIX
CHCTEM.

5. Keiic «Onekrponnas urpa «Kot u mMbrb»» (20 gaca).

— Teopusa: OO6cyxneHue keica. AHanu3 ONMXKANIIMX KOHKYPEHTOB. BbiieneHue THUIOBOM

CTPYKTYpBl YycTpoiicTBa. IIpoekTupoBaHHe JOTMKH paboThl ycTpoicTBa. Peanmzanms
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IIPpOrpaMMHOT0  IpoaykTa. TecTtupoBanue u omiagka. [loaroroBka mpoaykra K

pacrpoCcTpaHEHUIo.
— Ilpaxmuxa: pa3paborka ycrpoicTBa «KOT M MbIIby. J[eMOHCTpanusi peneHHbIX KEeWCOoB.
OOcyx1eHue pereHHbIX KeHCOoB yyamuxcs. B3aumMaoe tectupoBaHme CO3JaHHBIX CUCTEM.
6. Xaii-Tek mex (6 yacon)
7. ®opmupoBaHHe OOIIEKYIBTYPHBIX KOMIETEHINH (6 4acoB).
8. IlonBenenwue uroros (2 yaca).

Monyas 2. (72 4)
1. Beaenue B 00pazoBarenbHbIN MOTYIb, TEXHUKA Oe30macHOCTH (2 "aca).

— Teopus: 3HakOMCTBO ¢ rpymnnoid. O3HAKOMJICHHE YyYalllUXCsA C MPOrpamMMoi, IpueMaMu M
dhopmamu padotsl. BBoansiii uactpykrax no OT, I1b, 'O, UC.

— Ilpaxmuxa: Gecena, onpoc.

2. TloHsATHe anmapaTrHOro U MporpaMMHOTO HHTEpdeEiicoB (6 YyacoB).

— Teopus: O6mue cBenenus o naTepdeiice. BBoa 1 BEIBOA JaHHBIX.

— [Ipakmuxa: lIpakTuka IIPOEKTHPOBAHUSA APXUTEKTYphl ycTpoucTBa. IIpoexkrtupoBanue
anmaparHbIX U MPOTrPaMMHBIX HHTEP(HEHCOB.

3. OcHoBHble IOHATHSA 10 padoTe ¢ rpadukoii (10 gacos).

— Teopus: DxpanHast cucrema koopauHatr. AdduuHble npeoOpazoBanus. JKU3HEHHBIH IHKII
IpOrpaMMHOTO TpoxykTa. OCHOBHBIE 3Tanbl pa3pabotku. TectupoBanue. OTiajka.

— Ilpaxmuxa: paboTa co CTaHAAPTHBIMU OMOIMOTEKAMH 110 paboTe ¢ TpaduKOi.

4. Keiic «2OnexrponHas urpay (20 gaca).

— Teopus: OO6cyxneHue kKeica. AHaiM3 OMMKAWIINX KOHKYPEHTOB. BBIeneHue THIIOBOM
CTPYKTYpBI TIPHJIOKCHUN THMA «IJNEKTpOHHAs HWrpa». IIpoeKTHpoBaHHE JOTHKU PaOOTHI
MpUIIOKeHUsT ycTpoiicTBa. Peanuzanusa mpoaykra. TectupoBanue u otianka. [lomroroBka
MIPOAYKTA K PACIpOCTPaHEHHUIO.

— [lpakmuxa: pa3paboTKa MPOTPAaMMHOTO TPOAYKTa «IJIEKTpOHHas urpa». JlemoHcTparus
peleHHbIX KeiicoB. O0cykaeHne peleHHbIX KeicoB ydamuxcs. B3aumHoe TectupoBaHue
CO3JTaHHBIX CHCTEM.

5. Keiic «Buktopunay» (20 yaca).

— Teopus: O6cyxnenue keiica. AHaiau3 OMMXKAWUIIMX KOHKYPEHTOB. BpIneneHue THIIOBOM
CTPYKTYpBl mpuioxeHus. [IpoexkTupoBaHue IOTHKHA padOThl TpUIIOKEeHHs. Peanusarms
MpPOrpaMMHOTO  TIpoAyKTa. TecTupoBaHme W omiagka. lloAroTtoBka mMpoaykTa K
pacrpoCTpaHeHUIo.

— [lpakmuxa: pa3paboTka MporpaMMHOI0O mnpoaykra «Bukropuna». [lemoHcTpamus
pelIeHHbIX KeiicoB. OOcykaeHne pelleHHbIX KeilcoB ywamuxcs. BzaumHoe TecTupoBaHue
CO3JJTaHHBIX CHCTEM.

6. Xaii-Tex mex (6 9acoB)
7. ®opmupoBaHUe OOIIEKYIBTYPHBIX KOMIETEHIHH (6 4acoB).
8. INomsenenue utoros (2 Jaca).
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Moayas 1.
Ne Hassanue pasjeiia, TeMbl DopMbI TexHosorus Mertoabl 1 npHeMbI Bo3MokHbIH Texnunueckoe dopma
n/n OpraHM3anuu OpraHM3aluu OpraHM3aluu AUAAKTHYECKHI OCHAILCHHE NMoJABeACHUS
y4eOHBbIX 3aHATHIA 3aHATHI 3aHATHI MaTepuaJl 3aHATHA UTOIOB
1 Beemenne B 00pa3oBaTeIbHEINA Jlexuus, TEXHOJIOTHUH -penpOAYKTUBHBII IIpesenTanus, Kommsrotep, Omnpoc
MOJYITb, TEXHHKA 0€3011acHOCTH. MpaKTHIecKas g hepeHIIPOBaHHOTO -4aCTHYHO- BHICODUITEM TIPOEKTOP
pabota oOy4eHus TTOMCKOBEII
-HcCIe0BaTeIbCKUI
MeTOx
2 YCTpOHCTBO ~ MHUKPOKOHTpOJUIEpa Jlexuus, TEXHOJIOTUH -penpOoayKTUBHBII IIpesenranus, Komnsrotep, Omnpoc,
Arduino MpaKTU4ecKas i hepeHInpoBaHHOTO -4aCTUYHO- [Tpumeps! paboTh MPOEKTOP JIEMOHCTpaIus
pabora o0yueHus TIOMCKOBBIHN CHCTEM pelleHus 3aAaHui
-UCCIIEZI0BATENbCKUIL
METO
3 Mogynu Arduino Jlexuus, TEXHOJIOTHUH -penpOAYKTUBHBII IIpezenTanus, Kommsrotep, Omnpoc,
MpaKTUIecKas i depeHInpoBaHHOTO -4aCTHYHO- [Tpumeps! paboTs MIPOEKTOP JIEMOHCTpaLHs
pabora o0yueHns MTOMCKOBBII cHCTEM pelIeHus 3a]aHui
-MCCIEN0BaTEIbCKUI
MeTox
4 Keiic «Ilorognas cTaHmus» Jlexuus, TEXHOJIOTUH -penpoayKTUBHBII IIpesenranus, Komnsrotep, JeMoncrpanus
IIpaKTUYECKast muddepeHIUPOBAHHOTO -4aCTUYHO- IIpumeps! penienus IIPOEKTOP peLIeHui kerca
pabota o0yueHus TIOHCKOBBIN HEKOTOPBIX
-MCCJIEIOBATEeIIbCKUM |  CIIOXKHBIX 3a/1a4
METO
5 Ketic «Onexrponnas urpa «Kort u Jlexuus, TEXHOJIOTHUH -penpoaYKTHUBHBII IIpezenTanus, Kommsrotep, JeMoHcTpanus
MBIIIb»» MpaKTUIecKas i hepeHInpoBaHHOTO -4aCTHUYHO- IIpumeps! pemeHus MIPOEKTOP peleHni keica
pabora o0yueHns TTOMCKOBBII HEKOTOPBIX
-MCCIEJ0BAaTEIbCKHUM |  CIIOXKHBIX 3334
MeTox
6 Xa#n-Tek 1ex Jlexrus, ITo oGcrosiTenscTBAM Ilo ITo ITo Pemrenne
MpaKTHIecKas o0cTOsITeTCTBAM o0cTOsITeTHCTBAM 00CTOsITEIhCTBAM | IPAKTHIECKUX 33439
pabora
7 ®opmupoBaHHe O0IMIEKYIBTYPHBIX Jlexuus, ITo obcrosiTensCcTBAM Ilo Ilo ITo y4acTue B
KOMIETEHIUH MpaKTU4ecKas 00CTOsITENILCTBAM 00CTOsITENICTBAM o0cTosITeNIbCTBAM MEpONPUATHH
pabora
8 ITonsenenue utoros Jlexuus, TEXHOJIOTHH -penpoOayKTUBHBIN - Komnsrotep, onpoc
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-KBAHTYM
Ne HaszBanue pa3neJia, TeMbl ®opMbI TexHosorus Mertoabl 1 npueMbl Bo3moskHbIi Texnunueckoe ®opma
n/n OpraHM3anuu OpraHM3anuu OpraHM3anuu AUAAKTHYECKHIA OCHAILleHHe NOJABeJeHUS
Y4eOHBIX 3aHATHI 3aHATHH 3aHATHI MarepHaJl 3aHATHA HMTOI0B
MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTUYHO- MIPOEKTOP
pabora o0yueHus TIOMCKOBBII
-HcCIe0BaTeIbCKUI
METOJ
Monyan 2.
Ne HaszBanue pa3neJia, TeMbl DopMbI TexHos0rust Mertoabl 1 npueMbl Bo3moskHbIiH Texnunueckoe ®opma
n/n OpraHM3anuu OpraHM3aluu OpraHM3anuu AUAAKTHYECKHI OCHAILlCHHE NOJABeACHUSA
Y4eOHbIX 3aHATHIH 3aHATHI 3aHATHI MaTepuaJl 3aHATHA HMTOI0B
1 Beemenne B 00pa3oBaTeIbHEINA Jlexuus, TEXHOJIOTHUH -penpOAYKTUBHBII IIpesenTanus, Kommsrotep, Omnpoc
MOZYNb, TEXHHKA 0€301acCHOCTH. MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTHYHO- BUACO(GUIEM MIPOEKTOP
pabota o0yueHus TTOMCKOBBII
-UCCIIEZI0BATENIbCKUIM
MeTOx
2 ITonsiTHe annaparHoro u Jlexuus, TEXHOJIOTUH -penpoayKTUBHBII IIpesenranus, Komnsrotep, Omnpoc,
MPOTPaMMHOTO HHTEpdelicoB MpaKTHYecKas JTuddepeHIUPOBAHHOTO -4aCTUYHO- [Tpumeps! paboTh MPOEKTOP JIEMOHCTPAIHS
pabora o0yueHns TTOMCKOBBII cHCTEM pelIeHus 3aaHui
-MCCIE0BaTENbCKUI
METO
3 OCHOBHBIE IOHATHS TIO PadoTE C Jlexuus, TEXHOJIOTHUH -penpOaYKTHUBHBII [IpesenTanus, Kommsrotep, Omnpoc,
rpaduxon MpaKTUIecKas i hepeHInpoBaHHOTO -4aCTHUYHO- [Tpumeps! paboTs MIPOEKTOP JIEMOHCTpaIHs
pabora 00yueHus MTOMCKOBBIH CHCTEM peleHus 3aaHui
-UCCJIEZI0BATENIbCKUI
MeTox
4 Keiic «OnexTpoHHast urpa Jlexuus, TEXHOJIOTHUH -penpoayKTUBHBII IIpesenTanus, Komnsrotep, Jemoncrpanus
MIpaKTHYECKast mudepeHIIPOBaHHOTO -4aCTUYHO- IIpumeps! perenust MIPOEKTOP peuleHui kelca
pabora o0yueHuns TIOMCKOBBII HEKOTOPBIX
-MCCIE0BAaTEeIbCKUM |  CIIOXKHBIX 3aa4
METO
5 Keiic «Buktopuna» Jlexuus, TEXHOJIOTUH -penpoOayKTUBHBIN [Ipesenranus, Komnsrotep, JemoHcTpanus
MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTHYHO- IIpumeps! pemenus MIPOEKTOP peleHui keica
pabora o0OyueHust TTOMCKOBBII HEKOTOPBIX

-ACCIIE0BATEILCKUH

CJIOXKHBIX 3a1a4
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Ne HaszBanue pa3neJia, TeMbl ®opMbI TexHosorus Mertoabl 1 npueMbl Bo3moskHbIi Texnnueckoe ®opma
n/n Opranu3anuu OpraHu3anuu OpraHu3anun ANIAKTHYECKU OCHAlleHne MOABEIEHHSI
YueOHBIX 3aHATHI 3aHATHI 3aHATHI MaTepuaJ 3aHATHUSA HMTOIrOB
MeTOx
6 Xai-Tex 1ex Jlexus, ITo oGcrostTenbeTBAM Ilo ITo ITo Pemrenue
MpaKTHYeCcKast 00CTOsITENIHCTBAM 00CTOsITENICTBAM 00CTOSITENILCTBAM | IPAKTHYECKHX 334
pabota
7 ®opMupoBaHHEe 00MIEKYIBTYPHBIX Jlexmms, [To obcrosiTenCcTBAM ITo o o ydJacTre B
KOMIIETCHIIUH MpaKTHIECKast 00CTOSITEIHCTBAM 00CTOSITEIHCTBAM 00CTOsITEIHCTBAM MEpOTPHATHN
pabota
8 [NonBenenue uroros Jlexnus, TEXHOJIOTHH -penpOyKTHBHBIN - Kommsrotep, orpoc
MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTUYHO- MPOEKTOP
pabota o0yueHus TTOMCKOBBII
-UCCIIEZI0BATENbCKUIL

METO/T
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I111. Komiuieke opraHu3ainMmoOHHO-MeIArOrH4YeCKUX yCJI0BH I

111.1. Kanennapuslii yueOHbIH rpaduk, BKIFOYAIOMIUN MeCALl, YUCII0, (HOpMy IPOBEICHHS 3aHATHS,
KOJIMYECTBO YaCOB 3aHATHUS, TEMY, MECTO ITPOBE/ICHUS 3aHATHS B COOTBETCTBUH C KaJICHIAPHBIMHU
JaTaMu TEeKyIIero y4eOHoro rofa (nmpruioxeHue | Kk mporpamme)

111.2. PecypcHoe obecriedeHre mporpaMMsl:

— MamepuaibHo-mexHuyeckoe obecneuerue: KaOWHET, OCHAIICHHBIH KOMITBIOTEPHOU TEXHHUKOM,
He MeHee | koMIbroTepa Ha 1 oOyuarorierocs;
® annapamnoe obecneyeHue: TIEPCOHAIBHBIE KOMIBIOTEpHl (HOYTOYKHM) - He MeHee |
ycTporcTBa Ha 1 o0yuaroierocs; mpoeKTop, 10CKa
® npoepammuoe obecneyenue: oniepannonHas cucrema cemeiictea Windows 6paysep Mozilla
FireFox; s3bix mporpammupoBanus C++, Wiring; cpema paspadorku CodeBlocks, Arduino
IDE; MK Arduino, mabop «Ammepka» 0a30Bblii (OCHOBHBIC MOJIYJIN ), PE3UCTOPBI, TAKTOBBIC
kHomku, qucrieid Nokia 5110, mporpamMma it IPOSKTHPOBAHUS IMEKTPOHHBIX cxeM Sprint
layout 6, rpaduueckuii penaktop Gimp; opucusiii maker MS Office.
— cneyuanvHoe 0bopyoosanue. obopynoBanue IT-KBanTyma (MOOHIBHBIC YCTPOICTBA,
tenesuzop ¢ OC Android).
— uHgopmayuonHo-memooudeckoe ooecneverue (METObI U IPUEMBI paObOTHI C YUAIIUMUCH,
(GOpMBI 3aHATHIA TIO paszesiaM, GOpPMBI U BUABI KOHTPOJIS, POPMBI OTCICKUBAHUS U (PUKCAITUU
pe3ynbTaToB, OpPraHU3aIUs B3aUMOJICHCTBUS C POTUTENSAMH).

Ilenaroruyeckmne TeXHOJIOTUH:

— TEXHOJIOTUHM Pa3BUBAIONIETO OOyYeHMs, HalpaBieHHbIE Ha OOIIee ILEIOCTHOE pa3BUTHE
JUYHOCTH, HA OCHOBE AaKTHBHO-JIEATENFHOTO Ccrocoba oOy4eHHs, YYWTHIBAIOIIHE
3aKOHOMEPHOCTH Pa3BUTHUS U OCOOEHHOCTH UHIUBUIYYMA;

— TEXHOJIOTUH JIMYHOCTHO-OPHUEHTUPOBAHHOTO OOydYeHHs, HAIlpaBICHHbIE Ha Ppa3BUTHE
UH/IMBUYaJIbHBIX T103HABATEJIbHBIX CIIOCOOHOCTEH KaXa0ro peOeHKa, MaKCHMallbHOE
BBISIBJICHHE, PACKPBITHE U MCIIOJIL30BAHUE €TO OTIBITA;

— TexHosoruu AuddepeHnpoBaHHOTO OO0yueHUs, obecrednBarone OOydeHHe KaXKAoro
00yuaroIerocs Ha ypoBHE €ro BO3MOXKHOCTEH U CITOCOOHOCTENH;

— TEXHOJIOTUH COTPYIHHYECTBA, PEATH3YIOUINE IEMOKPATH3M, PaBEHCTBO, MApTHEPCTBO B
OTHOIIECHHUSX TeJarora M OOydYaromerocs, COBMECTHO BBIPaOaThIBAIOT IIEJIH, COAEP)KAaHUE,
JIAlOT OLIEHKH, HAXOJCh B COCTOSIHMM COTPYAHUYECTBA, COTBOPUYECTBA.

— MPOEKTHBIE TEXHOJOTHUH — IOCTIKCHHE IIeTH 4epe3 ACTANbHYI0 pa3paboTKy MpoOIeMsl,
KOTOpasl JOJDKHA 3aBEPIIMTHCS PEANbHBIM, OCSA3a€MBIM TPAKTHUYECKUM  PE3yIbTaToM,
0(pOpPMIIEHHBIM TEM WJIM UHBIM 00pa3oM;

— KOMIIBIOTEpHBIE ~TEXHOJIOTUH, (opmupyomue ymeHue pabortate ¢ uHbopMaImei,
HCCIIEIOBATEIIECKHAE YMEHHSI, KOMMYHUKAaTHBHBIE CIOCOOHOCTH.

Mertoabl 00y4eHus :
— cIIoBeCHBIE (yCTHOE M3JIOKEHMe, Oecela, OOBbsICHEHUE, JUCKYCCHUs, aHaJU3 TEKCTa, aHaJW3
CTPYKTYpBI);
— HamgHble (METO JEMOHCTpAIIHi, METO/ WILTIOCTPAaLUi, IPUeMOB pabOThl HA 000PYIOBAHUH,
HaOoieHre, padboTa mo 00pasiry, METO/ HAIJISITHOTO MOJICITUPOBAHUS );
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— METOIbl TPAKTUYECKOTO O0yUeHUs (TPESHHUHT, TPEHHPOBOUHBIC YIIPAXKHEHHUSI, JIAOOPATOPHBIC U
MIPaKTUYECKHUE pabOThI, TBOPUYECCKHUE PAOOTHI U TIP.);

— METOAbI MPOoOIeMHOT0 00yueHUs (COOOIIaoIIee H3I0KEHNE C AIIEMEHTAMHU MPOOIEMHOCTH,
MO3HABaTeNIbHOE TPOOJIIEMHOE H3JIOKEHHE, JUAJIOTHYECKOe MPOOJeMHOE H3IIOKEHHE,
IBPHUCTUYECKHUN WIIM YACTHYHO-TIOMCKOBBIH METOJI, UCCIIEA0BATEIbCKII METOJI, METOJ KEHCOB

U 1p.).

®opMbl NPOBeAEHUS 3aHATHI: JICKIH; TPaKTHYECKas paboTa; caMOCTOsATeNIbHAs PaboTa;
IIPOBEPKA U KOPPEKLMs 3HAHUH U yMEeHH; Oecena; TEXHUUECKOe COPEBHOBAHUE; OPraHU3alMOHHO-
NeSITeIbHOCTHBIE UTPBL; SKCKYPCHUS; MHAUBUAYaJIbHAs (IPYIIIOBasi) 3allUTa IPOEKTOB.

JAuarnocruka 3¢ peKTHBHOCTH 06Pa30BATEIHLHOIO MpoIecca
OcymecTBisieTcss B TEUYEHHE BCErO CpOKAa pealu3alid [pOrpaMMbl. IJTO MOMOTaeT
CBOECBPEMEHHO BBISBIIATH MPOOENbI B 3HAHUAX, YMEHHUSX YYaIUXCSs, TUIAHUPOBATh KOPPEKIIMOHHYIO
paboTy, OTCIEeXKHUBATh MUHAMHKY pa3BuUTUA aeTed. s ouenku >PQexkTHBHOCTH 00pa30BaTENbHOM
MpPOrpaMMBbl  BBIOpAHBI CIEIYIOIINE KPUTEPUH, ONPEICNAIONINE pPAa3BUTHE HHTEUIEKTYaIbHBIX H
TEXHUYECKHUX CIOCOOHOCTEH, yJaluxcsi: pa3BUTHE MaMsITH, BOOOpaKeHHsI, 0Opa3HOTO, JTOTHYECKOTO H
TEXHUYECKOTO MBIIUICHHUS.
Kputepumn ounieHKH pe3yJIbTaTOB aTTECTANUH 00YYAIOLIHXCS
OOmuKMH KPUTEPUSMHU OLICHKH Pe3yJAbTaTUBHOCTH OOyUEHUs SBIISIOTCS:
— OLICHKA YPOBHS TEOPETUYECKUX 3HAHUM;
— OLICHKA YPOBHS MPAKTUYECKOM MOATOTOBKH YHAIIUXCS;
— OIIEHKA YPOBHSI Pa3BUTHUS U BOCIIUTAHHOCTH OOYJArOIITUXCS.

Pe3ynbTarel KOHTPOIIS (PUKCUPYIOTCS B AMArHOCTHUYECKON KapTe.

YpoBHHU IMapameTpbI Iokazarenu
Bricokuit Teopernueckue 3HaHuA. | OOydarouuiics 0CBOMI MaTepral B OJTHOM o0beMe.
ypogeHs (80- 3HaeT ¥ MOHMUMAET 3HaYeHHE TEPMHHOB, CAMOCTOSTEIIFHO OPUCHTHUPYETCS B
100%) CoJiep)KaHUH MaTepHaa 1mo TeMaM.

y‘laH.[PIfIC?[ 3aUHTEPECCOBAH, TPOABIISICT YCTOﬁqHBoe BHHMAaHUEC K
BBITITIOJIHCHHUIO BaZ[aHHfl.

IMpaktryeckue ymenusi u|CrnocoOeH NPUMEHSITh NPAKTUYECKUE YMEHHS W HAaBBIKM  BO BpeEMs
HABBIKH. BBITIOJIHEHHSI CAMOCTOSTENIBbHBIX 3aaHuil. [IpaBHIbHO W MO HA3HAYCHUIO
MPUMEHSIET HHCTPYMEHTBI. Pab0Ty akKypaTHO JOBOAUT 10 KOHIIA.

Moxert OILICHUTH PE3YJIbTAThl BBINIOJIHEHUA CBOCIO 3aaHUA U JaTb OLICHKY
paboThI CBOETO TOBApHIIIA.

Cpemamii Teopernueckue 3HaHUA. | Yyammuiics ocBomJ 0a30BBIE 3HAHUS, OPHUEHTHUPYETCS B COACPKaHHU
yposeHs (50- Marepmaja 1o TeMaMm, HHOTAa oOpamaercs 3a TOMOINBI0 K IIEarory.
79%) VYuaiuiicst 3aMHTEPECcOBaH, HO HE BCEI/Ia MPOSBIISIET YCTOHUNBOE BHUMAHNE

K BBIIIOJIHCHUIO 3aJ1aHUA.

[MpakTnueckne ymenust u|Brnaneer 0a30BbIMM HaBBIKAMH W YMEHHMSMH, HO HE BCErla MOXET
HaBBIKH. BBINOJIHUTh CaMOCTOSITENBHOE 3aJlaHU€, 3aTPYyAHAETCS U MPOCUT MOMOLIU
negarora. B pabore momyckaer HeOpEKHOCTb, AETAaeT OMINOKH, HO MOXET
YCTPaHUTh UX MOCJIE HABOASIIUX BOIPOCOB MIIM CaMOCTOATENBHO. OLEHUTh
pe3yabTaThl CBOCH AEATEIBHOCTH MOXKET C MOJICKAa3KOH Iearora.

Huszkuit Teopetuueckue 3HaHus. | BnageeT MUHMMAaNbHBIMM — 3HAHUSMH, OPUEHTHPYETCS B COACPKAHUU
YpOBEHb MaTepHana o TeMaM TOJIBKO C TOMOILBIO IIE€[arora.
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(MeHbIIIE [IpakTnueckne ymeHus u |Bmageer MUHMMaNbHBIMA HadaJIbHBIMU HaBBIKAMH M YMEHUSMH. Y Yaluics
50%) HaBBIKH. croco0eH BEHIMONHATh KaXIYI0 OTEpaIHio TOJNBKO C MOACKA3KO# memarora
nnn  ToBapumie. He Bcerma mpaBWIBHO TPUMEHSET HEOOXOIUMBII
HHCTPYMEHT WJIM Ha HCIHOJb3yeT BOBce. B pabore momyckaeT rpyObie
omuOKH, He MOXET MX HAaWTH WX Jaxe moclie ykasaHws. He crocoOeH
CaMOCTOSITEIIFHO OLICHUTDH PE3YJbTATHI CBOCH PabOTHI.

CBonHasi Ta0suIa pe3yJbTaTOB 00y4YeHUsA

[Ienmaror n/o

Ne 10)4 (0] Ounenka Onenka Hrorosasi oueHka
n/n olyuaromierocs TeopeTHYeCKHX NPaKTHYeCKUX
3HAHUI YMEHUH M HABBIKOB

~N o b~ WO

YuebHo-MeToInueCcKre CpeIcTBA 00yUEHHUS:
CHeIHalIu3UpOBAHHAS JTUTEpaTypa Mo HaIMPaBICHUIO, TOJOOPKA KYpHAJIOB;
Ha0OPBI TEXHUYECKOW JOKYMEHTAIIMH K PUMEHAEMOMY 000PYIOBAaHHIO;
o0pas1pl MOJIENIEeN U CUCTEM, BBIMOJIHEHHbIE O0Y4aIOIIUMUCS U TIE1aroroM;
TIaKartel, (OTO U BUACOMATEPHAITBI,
y4eOHO-METOUYEeCKHe TocoOust i Tedarora ¢ OOydYaroIIMXCs,  BKITIOYAIOIIHE
TUIAKTHYSCKHU, WH(POPMAIIMOHHBIN, CIPABOYHBIA MaTrepuabl HAa pPA3JIMYHBIX HOCHTEISX,
KOMITBIOTEPHOE U BUJIE0 000pyIOBaHUE.

HpI/IMeHHCMOC Ha 3aHATUAX JHAAKTHYCCKOC U y‘Ie6HO'MeTOI[I/ILIeCKOG obecrieucHue
BKJIIOYAECT B ceOs SJICKTPOHHBIC yT-Ie6HI/IKI/I, CIIPpaBOYHBIC Marcpualibl U CUCTCMbI HCIIOJIB3YyEMbIX
nporpamMmm, Marepurajibl CCTU I/IHTCpHCT.

IV. Cniucok Jiuteparypsl

Jlureparypa st npenogaBaresis:

1. Arduino Programming for Visual Studio and Atmel Studio/ Arduino for Visual Studio
[Dnexrponnsiipecype]/ URL: http://www.visualmicro.com/ (mara obpamienns: 12.04.2019).

2. Arduino Diecimila [Dnexrponnsiit pecypc]/ URL: http://arduino.ru/Hardware/ArduinoBoardD

iecimila (mara obpamenus: 17.05.2019).

Case Reas.Getting Started with Processing. — Sebastopol.: O’Reilly, 2010. — 195c.

4. Freeduino — Arduino coBMeCTUMBIN MUKPOKOHTPOJLIEP [ DNEKTPOHHBIN
pecype]/ URL: http://freeduino.ru/arduino/index.html/ (nata oopamenwus: 16.05.2019).

w



10.

11.

12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

ImT-KBAHTYM

Maria Mole. Maria Mole, an Arduino IDE for advanced developers
[Onexrponnsiiipecypc]/URL: http://dalpix.com/mariamole/(nara obpamenus: 4.06.2019).
Massimo Banzi. Getting Started with Arduino. — Sebastopol.: O’Reilly, 2008. — 118c.
Processing Refence [Dnexkrponnsiii pecypc]/ URL:http://www.processing.org/reference/ (nara
obpamienus: 5.06.2019).

Apxanrensckuit A.5. Delphi 7 CnpaBounoe noco6ue. - M.: bunom-IIpecc. -2004. -1024 c.
bapanos B.H. ITpumenenue MmukpokoHTpossiepa AVR: cxemsl, aliroputmsl, mporpaMmmsl. — M.
Mznarenbckuii nom «Jlomaka — XXI», 2004. — 288 ¢

bpara H.C. Co3nanue po6otoB B nomarmaux ycioBusax. / H.C.bpara. — M.: HT Ilpecc, 2007. —
368 c.

BacunweB E.A. Mukpokontposuiepsl. Pa3paborka BcTpauBaembix npuiiokeHuit. — CI16.:bXB-
[TerepOypr, 2008. — 304 c.

I'amma 3., Xenwm P., Jlxxoncon P., Bauccunec JIx. [IpueMbl 00beKTHO-OPUEHTUPOBAHHOTO
npoexktupoBanus. [larrepusl npoekruposanusa. — CII6.: ITutep, 2001.

Kynerua H OchoBsl iporpammuposanus B Delphi 7. - CI16: BXB . - Mocksa, 2003 . - 608 c.
Maccumo b. Arduino muis HaunHaromux BoimeOHukoB. / Ilep. ¢ anmt. mox pea. M. Paiitman. —
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2007. — 544c.

ITpeaxo M. PykoBoncTBo o MukpokoHnTposiepam. Tom 1. / Ilep. ¢ anm. nox pen.U. U.
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[Tpunoxenue 1.

Monyas 1.

Ne Mecsu Yucao Bpems ®opma | Kou- Tema 3anaTHSA Mecro ®opma

n/n NpPOBEIEHNUs | 3aHATHS | BO NpoOBeIeHUsI | KOHTPOJIsA

3aHATHSA 4acoB

1 SuBapn 31 18.40-20.20 | JIK/TIP 2 Beenenne B ka6.203 orpoc

obOpazoBarenbHbIN
MOJYJb, TEXHHKA
0e3omacHOCTH.
2 deppanb 05 18.40-20.20 | JIK/TIP 2 | YcrpoiicTBO ka0.203 ompoc
MHKPOKOHTpOJLIepa
Arduino
3 ®Depab 07 18.40-20.20 | JIK/TIP 2 | YcrpoiicTBO ka0.203 JemoHcTparnms
MUKPOKOHTpOJIIEpa penieHns
Arduino 3aaHUN
4 ®depanb 12 18.40-20.20 | JIK/TIP 2 | YcrpoiicTBO ka0.203 JemoHcTparnms
MHKPOKOHTpOJLIEpa peeHus
Arduino 3a7aHui

5 DeBpainb 14 18.40-20.20 | JIK/TIP 2 Pabota B xaiiTek-1iexe. ka6.203 -

6 DeBpainb 19 18.40-20.20 | JIK/TIP 2 | Mopaynu Arduino ka6.203 JemoHcTparms
peeHus
3a/laHui

7 ®DeBpanb 21 18.40-20.20 | JIK/TIP 2 |Monaynu Arduino ka0.203 JemoHcTpanus
pemeHus
3aJaHui

8 ®deBpainb 26 18.40-20.20 | JIK/TIP 2 |Monaynu Arduino ka0.203 JemoHcTpanus
peteHus
3aJJaHuN

9 DeBpanb 28 18.40-20.20 | JIK/TIP 2 Pabota B xaiiTek-1iexe. ka6.203 -

10 Mapr 05 18.40-20.20 | JIK/TIP 2 | Mopaynu Arduino ka6.203 JemoHcTpamms
peteHus
3aJaHui

11 Mapr 07 18.40-20.20 | JIK/TIP 2 Moymu Arduino ka06.203 ornpoc

12 Mapr 12 18.40-20.20 | JIK/TIP 2 Ketic «IToromnas ka6.203 Hemonctpanus

CTaHIHS» pemeHuni
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Ne Mecsn Yuciao Bpems ®opma | Kou- Tema 3anaTHUsA Mecro ®opma
n/n NpOBeIeHUs | 3aHATHA BO NpPOBeIeHHS KOHTPOJIA
3aAHATHSA 4acoB
Kelica
13 Mapt 14 18.40-20.20 | JIK/TIP 2 Ketic «lloromnas ka0.203 JemoncTparus
CTaHIIHS» PpelIeHui
Kelica
14 Mapr 19 18.40-20.20 | JIK/ITP 2 Ketic «[Toromnas ka0.203 JemoHcTpanms
CTaHITHS pelieHui
Kelica
15 Mapr 21 18.40-20.20 | JIK/ITP 2 Keiic «[Toromnas ka0.203 JemoHcTpanms
CTaHIIUS» pereHmi
Kelica
16 Maprt 26 18.40-20.20 | JIK/TIP 2 Ketic «Iloromnas ka0.203 JemoncTparus
CTaHLIUS» peleHui
Kelica
17 Maprt 28 18.40-20.20 | JIK/TIP 2 Ketic «Iloromnas ka0.203 JemoHcTparus
CTaHIIUS pereHmi
Kelica
18 Armpens 02 18.40-20.20 | JIK/ITP 2 PaOora B xaliTek-1iexe. ka0.203 -
19 Armpens 04 18.40-20.20 | JIK/ITP 2 Keiic «[Toromnas ka0.203 JemoHcTpanms
CTaHIUSI» penreHmit
Kelica
20 | Ampens 09 18.40-20.20 | JIK/IIP 2 |Keiic «loroguas ka6.203 | lemoHCTpauus
CTaHLUS» peleHui
Ketica
21 Armpenb 11 18.40-20.20 | JIK/TIP 2 dopmupoBaHue ka6.203 -
OOIIEKYIBTYPHBIX
KOMITETEHIIUHA
22 Armpens 16 18.40-20.20 | JIK/IIP 2 Keiic «IToromnas ka0.203 JemoHcTparnms
CTaHIUS» penreHmit
Kelica
23 | Ampens 18 18.40-20.20 | JIK/IIP 2 |Keiic «loroguas ka6.203 | lemoHCTpauus
CTaHLUS» peleHui
Kelica
24 Amnpenb 23 18.40-20.20 | JIK/TIP 2 | Keiic «DnekTpoHHas ka6.203 JemoHcTpamms
urpa «KoT u MbILLIE»» pelieHni
Keiica
25 Arnpenb 25 18.40-20.20 | JIK/TIP 2 | Keiic «QnexTpoHHas ka0.203 JemoHcTpanus
urpa «KoT u MbIIb»» peleHui
Keiica
26 | Ampens 30 18.40-20.20 | JIK/IIP 2 |Keiic «OnexTpoHHas ka6.203 | lemoHCTpauus
urpa «KoT 1 MbILIb»» peleHui
Kelica
27 Mait 02 18.40-20.20 | JIK/TIP 2 | Keiic «DnekTpoHHas ka06.203 JemoncTparms
urpa «KoT 1 MbILLIE»» pelieHni
Kelica
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Ne Mecsn Yuciao Bpems ®opma | Kou- Tema 3anaTHUsA Mecro ®opma
n/n NpOBeIeHUsI | 3aHATHA | BO NMpPOBEIEHUsI | KOHTPOJIS
3aHATUSA 4acoB
28 Mait 07 18.40-20.20 | JIK/TIP 2 | Keiic «DnexTpoHHas ka0.203 JlemoHcTpanus
urpa «KoT u MbIIb»» peleHui
Kelca
29 Mait 09 18.40-20.20 | JIK/TIP 2 Keiic «OnexrpoHHas ka0.203 JemoHcTpanus
urpa «KoT 1 MBIIIE»» peuieHuii
Kelca
30 Mait 14 18.40-20.20 | JIK/TIP 2 | Keiic «OnexkrpoHHas ka0.203 JemoHcTpanms
urpa «KoT 1 MbILLIE»» peuieHuit
Kelica
31 Mait 16 18.40-20.20 | JIK/TIP 2 dopMmupoBaHue ka0.203 -
OOIIEeKyIBTYPHBIX
KOMIETEHIUH
32 Mait 21 18.40-20.20 | JIK/TIP 2 | Keiic «DnekTpoHHas ka0.203 JemoHcTparus
urpa «KoT u MBIIIE»» peuieHui
Kelica
33 Mait 23 18.40-20.20 | JIK/TIP 2 Keiic «DmexrpoHHas ka0.203 JemoHcTpanms
urpa «KoT u MbILLIE»» peuieHuit
Kelica
34 Mait 28 18.40-20.20 | JIK/TIP 2 | Keiic «DnexkrpoHHAs ka0.203 JemoHcTpanms
urpa «Kot u MBIIE»» peleHui
Kelica
35 Maii 30 18.40-20.20 | JIK/TIP 2 ®dopmupoBaHue ka0.203 -
OOIIEeKyIBTYPHBIX
KOMIETEHIIUH
36 Urous 04 18.40-20.20 | JIK/IIP 2 ITonBenenue UTOroB ka0.203 Omnpoc
72
Monyas 2.
Ne Mecsu Yucao Bpems ®opma | Kou- Tema 3ansTUSA Mecro ®opma
n/n MpOBedeHNsT | 3aHATHS | BO TpOBeeHNs | KOHTPOJIsI
3aHATHSA 4acoB
1 18.40-20.20 | JIK/TIP 2 Beencnue B ka0.203 Omnpoc
obOpazoBaTenbHbIN
MO/IyJIb, TEXHHKA
CeHTAbpb 03 6€30MacHOCTH.
2 18.40-20.20 | JIK/TIP 2 [TonsaTue anmaparHOTO ka6.203 Omnpoc
1 IPOTPaMMHOTO
CeHTAbPb 05 uHTEPPEHCOB
3 18.40-20.20 | JIK/TIP 2 IonsaTue annaparHoro ka0.203 JemoHcTpanus
1 TIPOTPaMMHOTO pemeHus
ceHTAbpb 10 uHTepdeicon 3a7aHui
4 ceHTAbGpbL 12 18.40-20.20 | JIK/TIP 2 [TonsTHE anmapaTHOTO ka0.203 JemoHcTparwmst
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Ne Mecsn Yuciao Bpems ®opma | Kou- Tema 3anaTHUsA Mecro ®opma
n/n NpPOBeIeHNUs | 3aHATHS | BO NPOBeIeHNUsI | KOHTPOJIS
3aHATHSA 4acoB
U IPOTPaMMHOTO pemeHus
unrepgeiicon 3aJaHui
5 ceHTabpb 17 18.40-20.20 | JIK/IIP 2  |Pabora B xaiitek-iexe. | ka6.203 -
6 18.40-20.20 | JIK/TIP 2 OCHOBHBIE TOHATHS ka6.203 JemoncTparus
1o pabore ¢ rpaduKoi pemeHus
ceHTabpb 19 3a7aHUN
7 18.40-20.20 | JIK/ITP 2 OCHOBHBIE TIOHATHSA ka0.203 JemoHcTpanms
o pabore ¢ rpapuKoit peIeHus
ceHTabpb 24 3aIaHUI
8 18.40-20.20 | JIK/TIP 2 OCHOBHBIE TOHITHS ka0.203 JemoncTparus
o pabore ¢ rpaduKoit pelieHus
CeHTAbpb 26 3aaHui
9 OKTABPb 01 18.40-20.20 | JIK/IIP 2  |Pabora B xaiitek-iexe. | ka6.203 -
10 18.40-20.20 | JIK/TIP 2 OCHOBHBIE TOHITHS ka0.203 JemoncTparms
o pabore ¢ rpaduKoit pelieHus
OKTA6pb 03 3a1aHni
11 18.40-20.20 | JIK/TIP 2 OCHOBHBIE TTIOHATHSA ka0.203 orpoc
OKTAGPDL 08 1o pabore ¢ rpaduKoit
12 18.40-20.20 | JIK/TIP 2 Keiic «DOnexrponHas ka0.203 JemoHcTparnms
HArpa» peuieHui
OKTA6pb 10 Kelica
13 18.40-20.20 | JIK/TIP 2 Keiic «DnexTponHas ka6.203 JemoHcTparms
HArpa» peuieHui
OKTAbPb 15 Keiica
14 18.40-20.20 | JIK/TIP 2 Keiic «DOnexrponHas ka0.203 JemoHcTparnms
urpa» peueHuii
OKTAGPDL 17 Keiica
15 18.40-20.20 | JIK/TIP 2 Keiic «DOnexrponHas ka0.203 JemoHcTparnms
urpa» peueHuii
OKTA6pb 22 Kelica
16 18.40-20.20 | JIK/TIP 2 Keiic «OnexTponHas ka6.203 JemoncTparms
HArpa» pelieHni
OKTA6pb 24 Kelica
17 18.40-20.20 | JIK/TIP 2 Keiic «OnexTponHas ka6.203 JemoHcTpamms
urpay» peleHui
OKTAbOpb 29 Kelica
18 | okTabpb 31 18.40-20.20 | JIK/TIP 2 | PaGora B xaliTek-1iexe. ka0.203 -
19 18.40-20.20 | JIK/TIP 2 Keiic «OnexTponHas ka06.203 JemoHcTpanus
urpay» peleHui
HOs6pb 05 Kelica
20 18.40-20.20 | JIK/IIP 2 Keiic «Onexrponnas ka6.203 | JlemoHCTpauus
Arpa» pelieHni
HoA6pb 07 Keiica
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Ne Mecsn Yuciao Bpems ®opma | Kou- Tema 3anaTHUsA Mecro ®opma
n/n NpPOBeIeHNUs | 3aHATHS | BO NPOBeIeHNUsI | KOHTPOJIS
3aHATHSA 4acoB
21 18.40-20.20 | JIK/TIP 2 dopMHpOBaHUE ka0.203 -
OOIIEKYIBTYPHBIX
HOs6pb 12 KOMIIETEHIUI
22 18.40-20.20 | JIK/TIP 2 Keiic «OnexTponHas ka0.203 JemoHcTpanus
urpa» peleHui
HOABpPb 14 Keiica
23 18.40-20.20 | JIK/TIP 2 Keiic «DnexrponHas ka0.203 JemoHcTpanms
urpa» peuieHuit
HOAbpPb 19 Kelica
24 18.40-20.20 | JIK/TIP 2 Keiic «Buktoprna ka0.203 JlemoHcTpamus
peleHui
HOs6pb 21 Kelica
25 18.40-20.20 | JIK/TIP 2 Keiic «Buktoprna ka0.203 JemoHcTparus
peleHui
HOAbpPb 26 Kelica
26 18.40-20.20 | JIK/TIP 2 Keiic «Bukroprnay ka0.203 JemoHcTpanms
peuieHuit
HOAbpPb 28 Kelica
27 18.40-20.20 | JIK/TIP 2 Keiic «Bukroprnay ka0.203 JemoHcTpanms
peleHui
Aekabpb 03 Kelica
28 18.40-20.20 | JIK/TIP 2 Keiic «Buktoprna ka6.203 JemoHcTparms
peleHui
Aekabpb 05 Kelica
29 18.40-20.20 | JIK/TIP 2 Keiic «Bukroprunay ka0.203 JemoHcTparnms
peueHuii
AeKkabpb 10 Kelica
30 18.40-20.20 | JIK/TIP 2 Keiic «Bukroprunay ka0.203 JemoHcTparnms
peueHuii
Aekabpb 12 Kelica
31 18.40-20.20 | JIK/TIP 2 dopmupoBaHHE ka6.203 -
OOIIEeKyIBTYPHBIX
Aekabpb 17 KOMITETEHIUI
32 18.40-20.20 | JIK/TIP 2 Keiic «Bukroprna ka6.203 JemoHcTpamms
peueHuii
Aekabpb 19 Kelica
33 18.40-20.20 | JIK/TIP 2 Keiic «Bukrtoprna ka0.203 JemoHcTpanus
peuieHuii
Aekabpb 24 Kelica
34 18.40-20.20 | JIK/TIP 2 Keiic «Buktoprna ka6.203 JemoncTparms
pelieHni
AHBapb 9 Kefica
35 18.40-20.20 | JIK/TIP 2 dopmupoBaHue ka0.203 -
OOIIEKYIBTYpPHBIX
AHBAPb 14 KOMIICTCHITUI
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Ne Mecsn Yuciao Bpems ®opma | Kou- Tema 3anaTHUsA Mecro ®opma

n/n NpoBeJeHNs | 3aHATHSA BO NPOBeieHUs! KOHTPOJIA
3aHATHUS 4acoB

36 AHBapb 02 18.40-20.20 | JIK/TIP 2 [loaBeAeHNE UTOTOB ka6.203 omnpoc
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[Ipunoxenue 2
Keiicbl

B kauectBe Keiic-3aMaHMi ydalmIMMCS MOXHO Tpeajararb pa3pabOTKy HpOTrpaMMHBIX

IIPpOAYKTOB pa3J’IH‘IHOﬁ HaIIpaBJICHHOCTH OT IIPOCTBIX 1O CJIOXHOCOCTAaBHbIX IIpOorpaMMm, B
Pa3JIMIHBIX 00J1aCTSX. I[anee MpeaACTaBJICHBI YCJIOBHBIC CUTYAlIUOHHBIC 3aJa41 B PaMKaX KOTOPBIX
ydamuecs JOJKHBI CO34aTh TOT UIIN HHOH HpOFpaMMHBIﬁ IMPOAYKT.

Keiicsl Monyuist 1. «OcHOBBI pa3padoTKH 3J1eKTPOHHBIX YCTPOMCTBY.

Keiic 1.1

1. Tema keiica: PazpaboTka Mozeny aBTOHOMHOM cucTeMbl «lloromHast cTaHIHs».

2. Onucanue Keiica: HEJaBHO Bbl ObUIM B TOCTAX U BHJCIU OUCHb «KPYTYIO» IOTOJHYIO
CTaHIIMIO, KOTOPasi MOXKET MOKa3bIBaTh Pa3jIMYHbIE METECOPOJOTHUYECKUE MTOKA3aTeN KaK Ha
yIULE, TaK U B MOMEIIEHNUU. BBl penmiam caMoCTOsATENbHO C/IeNaTh MOI00HOE YCTPOUCTBO
U3 MOJIPYYHBIX CPEICTB.

Heo6xonumMo co3aarh MOTOIHYIO CTAHIUIO W3 0a30BBIX 3JEKTPOHHBIX KOMIIOHEHTOB.
CnoxHOCTb 3a/aHusi OOYCIIaBJIMBACTCSl COUYETAHUEM HECKOJIBKUX MONYIEH U BBIBOAMUTH
[0JIy4aeMyto HH(OPMALIMIO HA 3KpaH KOMIIBIOTEPA.
3. eau u 3agaum Keiica:
® peJb: pazpaborars Mozenb cucteMsl «llorogHas cranuus»;
e 3ajaum:
1 ypoBens. Haiinure nndopmanuio u npoenute aHanu3 noHATHs «llorogHas cranHiusy,
OTIpe/IeTTUTE BU/IbI, KJIacCU(UKALINIO, TPUMEPHI peaIn3aliH.
2 ypoBeHb. [Ipoananusupyiite npaBuia (yHKIHOHMPOBaHUS ycTpoicTBa? Beimonnute
COOTBETCTBYIOIIHE NMPAKTUUECKUE 3aaHUS.
3 ypoBens. Pa3paboraiite Mozenb ycTpoiicTBa. Pazpaboraiite annaparHele U IporpaMMHbIe
unTepdeiicel. [ToaroToBETE COCTaBHBIC YacTH, MOAYIH ycTpoiictBa (BOM). Paspaboraiite
MeYaTHYIo IJary, HHTep(enchl A MOAKIIOYEHUsT MOylIel BBOJa U BBIBOJIA MH(OPMAIIHH.
Yurure BiausHUE BHEMHUX ¢usnyeckux ¢akropoB. IIpenycMmorpure goctym K
uHTepdeiicaM nepenporpaMMrUpOBaHHUSL.
4 ypoBenb. PazpalotaiiTe MOJeNlb «IOrOJHOM CTAaHIUU», OCYIIECTBUTE TECTUPOBAHUE
CHCTEMBI, P HEOOXOAMMOCTH BHECUTE U3MEHEHUS B MOJIEIb.
Kareropus keiica. YriiyOneHHBIN.
MecTo keiica B cTpyKType MoayJs. I IpogBuHyTsIi.
KouinyecTBo y4eOHbIX yacoB. 20 yacos.
IIpoao/ KN TEJILHOCTD OHOTO 3AHATHA. 45 MUHYT.
2 3aHATHSA 4 3aHATHSA 12 3ansaTHil
Heab: HacTtpourh ywammxcs Ha | Heab: Hayuutscs | Heab: co31aTh yClIOBUS y4aluMCs

COBMCCTHYIO pa60Ty, KOMaHJHOC | IJIAaHUPOBATH pa3pa60TKy I pCHICHU S Keiica

MBIIIJIEHUE. MOJIEIN YCTpOMCTBA,

HaBECTH  y4YaIlUXCS  Ha
HEOOXOANMOCTb JI€TaJIbHOMN
popaboTKH Kekca
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Henenne  ma | Soft: 4K- 3uakomctBo | Soft: 4K- Breimonnenne | Soft: 4K-

TPYIIIHL. KOMTICTCHIIHH, c KOMIIETEHIH | TIPOCTHIX KOMIICTCHIIHH,

Omnpenensitor | yMeHHe pa3paboTKH | U, yMCHHUE 3aJaHuid  TI0 | apTYMEHTHPOBaH

npobnemy. TeHEepPHUPOBATh UJIeH | MIPOTPaMMHBI | TeHEpUpoBa | GOPMHPOBAaHM | HO  OTCTaWBaTh

MosroBoit YKa3aHHBIMU X MPOIYKTOB | Th HIEH 10 anmaparHbIX | CBOIO TOYKY

HITYypM. METOJIaMH, CITYIIATh YKa3aHHbIM | U 3peHHH,

VYu-cs U CIIBIIIATH u MPOTPAMMHBIX | OPraHU3aTOPCKHE

¢dopmMynupyroT | cobeceaHuKa. MeTonamH, | uHTepdelicoB | KadecTna,

nenb  cBoeit | Hard: uckars CIIymarh ¥ | MOJICIIH. KOMOHHUPOBATH,

paboThI U | uHbOpMAILHUIO B CJIBIIIATH BUJIOU3MCHATh U

cpeacTa CBOOOIHBIX cobeceTHIK yIy4dliaTh  HJCH.

JOCTHKEHHUS WCTOYHHKAX U a. Ymenne

TEJTH. CTPYKTYpPHPOBATh IpaMOTHO

OcymiecTBisito | ee. Hard: MUCHMEHHO

T MOUCK Pazpabotka (hopmMynrpoBaTh

HEOO0XOTUMOM APXHUTEKTYP CBOY MBICITH.

nHGOpPMAITIH. Bl MOAETH Hard:  VYmenune

«Ilorognas pa3pabatbiBaTh
CTaHITUS MOTHOCTHIO
3aBEPLLICHHBII
TPOLYKT,
pa3pabatbiBaTh
JOTUKY  pabOTHI
MOJETH H  €ro
BHEITHUM BU/I.
TectupoBate U
BHOCHTh
U3MEHEHUS B
KOHCTPYKIIHIO.
2 3aHATHSA

HEJIB: pcain30BaTb BO3MOXHOCTL YYalllUXCH

MIPOIEMOHCTPUPOBATh PEIICHHs Kelica

Coznmanne
MPE3EHTALMMH.
IIpencrasienune

pElIeHUI KelCcoB

9KCIEPTHOU
rpyImme.
Pednexcus.

Soft: komanaHas paboTa,
KOMMYHHKaTHBHOCTb,
OCHOBBI OPATOPCKOTO
HCKYCCTBa, OIBIT

YMEHUC OTBCYATH HaA
BOIIPOCHI, YMCHHE

TOYKY 3pPCHUS, yMEHHUE
OLIEHUBATH Ce04.

HY6J'II/I‘IHBIX BBICTYHJICHI/Iﬁ,

rpaMOTHO OTCTauBaThb CBOIO

Hard: JemoHcTpanus
peuieHuit Kelica,
MOJTyYeHHUE BHEIIHEH
OIIEHKH

e Mertoa padoTsl ¢ KelicoM. MeToa IpOEKTOB.
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e MuHMMaJIbHO HeOOXOAUMBII ypPOBeHb BXOAHBIX KoMmmeTreHuuid. ba3zoBbie
KOMIIETCHIIMM B O0JIACTH ~ QJIrOPUTMHU3AIMH W NPOTPAMMHPOBAHHS, CO3JAHUS
ANEKTPUUECKUX CXEM.

IIpennoJsiaraemblie pe3yJibTaThl Keiica:

e JIMYHOCTHBIE H conmMaibHbIe (SOft): yMcHHME apryMeHTHpOBaTh CBOKO TOYKY 3PEHHUS Ha
BBIOOp OCHOBAaHWW W KPHUTEPUEB TPHU BBIJICICHUU MPU3HAKOB, CPaBHEHUHU W
KJIacCU(PUKAIIUU OOBEKTOB, YMEHHE BBICIYIINBATh COOCCETHUKA M BECTH JHAJIOT;
yMEHHE IUJIAaHUPOBAaTh Yy4eOHOE COTPYAHHYECTBO C TENaroroM H CBEPCTHUKAMHU:
ONpeNeNsaTh T1eld, (QYHKIUHA YYaCTHHKOB, CIIOCOOOB B3aWMOJCHCTBHUSA, YMEHUE
paspemarb KOH(JIMKTBI: BBISBICHHE, HWICHTH(UKALHUSI TPOOJIEMBbI, MOUCK M OIICHKA
QIBTEPHATUBHBIX CIOCOOOB pa3pelieHus KOH(IUKTA, TPUHATHE PEHICHUS € €ro
peanuzaiysi; yMEHUE YIPaBIsATh MOBEJCHUEM MapTHEpa: KOHTPOJIb, KOPPEKIUs, OLlEHKa
€ro JICUCTBUI, YMEHHE C JOCTATOYHOW MOJHOTOM U TOYHOCTBIO BbIPAXKaThb CBOU MbICIIU B
COOTBETCTBHH C 3aJ]ayaMH M YCIOBUSIMU KOMMYHHKAIIMH, BIaJICHUE MOHOJIOTUYECKOH U
JMANIOTHYECKOr (hOpMaMU peyn.

e mnpaktuyeckne ymenuss (hard): omeIT co3maHHMS 3JIEKTPOHHOW KOHCTPYKIIHH,
MOJKIIOYEHHUS €€ K MHUKPOKOHTPOJUIEPY, CO3JaHUSl IMPOrpaMMBbl YIPaBICHUS, OIBIT
paboTHI B Cpejie MPOrpaMMHUPOBAHHSI, OIBIT Pa3padOTKH MPE3CHTAIIMOHHBIX MAaTePUAIIOB
JUISL IEMOHCTPAIIMH CO3[JaHHOTO MPOYKTa,

IIpouenyps! 1 (popMbI BHIABIEHHST 00PA30BaTEILHOTO pe3yJibTara. JleMoHcTpanus

pelnieHui keica. DkcnepTHbie TUCTHL. TecTupoBanue mo hard skills.

Pecypchbl 1 MaTepuaJibl:

e PaznuuHble MATYMKM M MOAYNAU (JaTYMK BIAKHOCTH, TEMIIEpaTypbl M Tp.), cpena
pa3paboTKu JIs MUKPOKOHTPOIIJIEPOB, JOCTyN K cetn MHTepHeT, Opay3ep, mporpamMmMa
pEeNaKTHPOBAHMS TEKCTA, IPOTPaMMa CO3IaHHSI MPE3CHTAIUH.

Cnucok pekoMeHAyeMbIX HMCTOYHHKOB. CM. MyHKT «Jluteparypa u uHOOpMarMmOHHbBIE
pecypchl Ui yHaIuxcs» TaHHOW JOTIOTHUTEIBHON 00pa30BaTeabHON TIPOrPaMMBl.

Keiic 1.2
Tema keifica: DnexkrpoHHast urpa «KoT ¥ MbIIIb»
Onucanue Keiica: Bama cectpa (6par) oueHb J10OUT KoMIbIOTEpHBIE UTPBl. Ho ponutenu
HE pa3pelIaT eMy J0JIT0 CMOTPeTh TeleBU30p. Bel pemriin cienars eMy (eif) mogapok Ha 1
ampens W pa3paboTarh MOPTATUBHYIO KOMIBIOTEPHYIO HTpYy Ha 0a3e MHUKPOKOHTPOJIIEpa
Arduino.
HeoOxomumo anmapaTHO-IpOrpaMMHBIA HPOAYKT IMPEACTaBISIONMI cO00H MOPTaTUBHYIO
ANEKTPOHHYIO Urpy. K cBOI 31eKTpOHHOI UTpe BBl MPEIbSBUIN CIEAYIOIINE TpeOOBaHUS:
OHa JOJDKHA OBITHh ABTOHOMHOH, MMETh YCTPOWCTBO BBO/A, YCTPOWCTBO BBIBOZA, OBITH
MHTEPECHOM.
Ieau u 3agaum Keiica:
e pejb: pa3paboTka HIEKTPOHHOH urpbl «KOT W MbImb» Ha 6a3e MUKPOKOHTpOJIepa
Arduino;
* 3ajaum:
e 1 ypoBenn. Haiiiute nHpopManuio o TOM, 9T0 Takoe MHKPOKOHTpouiep Arduino, ero
MpOaHATU3UPYHTE ero (YHKIUH, IPUHIUTIBI ()YHKIIMOHUPOBAHHUS ?
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e 2 ypoBeHb. [Ipoananu3upyiiTe npaBuia 3JeKTPOHHON UTPbI Ha 0a3e MUKPOKOHTpOJIEpa
Arduino. BeimosgHHTE COOTBETCTBYIOIIHME MPAKTUICCKUE 3aIaHHS.

e 3 ypoBeHnn. Omnpenenure naTepdeiickl BBoJa U BhIBOMA. PazpaboTaiite Monens paboThI
npunoxenus. Pazpaboraiite nporpaMmMHbie HHTEPHEHCHI.

e 4 ypoBenb. PazpabGoraiite osnekTponHyo wurpy «Kor u wMbpImb» Ha o 0ase
MHUKpPOKOHTpoJutepa Arduino, ocyinecTBUTe MOArOTOBKY MPOAYKTa K PACHPOCTPAHEHHIO.

Kareropus keiica. 6a30Bblil.

MecTo keiica B CTPYKType MOAYJisi. 0a30BBIiA.

KosmnyecTBo yueOHbIX yacoB. 20 4acos.

IIpono/KNTEIbHOCTH OHOTO 3aHATHSA. 45 MUHYT.

2 3aHATHSA 4 3ansATHSA 12 3ansaTHil
Hean: HacTtpourh yyammxcs Ha | Heab: Hayuutscs | Henb: co3naTh yClIoBUs y4alluMCs
COBMECTHYIO paboTy, KOMaHIHOE | IJIAHUPOBaTh  Pa3palbOTKy | AJS pelieHus Keiica
MBIILIJIEHHE. anmnapaTHO-IPOrPaMMHOTO
MPOIYKTA, HAaBECTH
ydamuxes Ha

HEOOXOAUMOCTEh JIETAILHON
popaboTKH Kekca

Henenne  ma | Soft: 4K- 3uakomctBo | Soft: 4K- Breimonnenne | Soft: 4K-
TPYIIIBL. KOMTICTEHIIHH, C  JTanam® | KOMIIETEHIIU | MPOCTHIX KOMIICTEHIIHHY,
Ompenenstor | yMeHuUe pa3paboTKu | U, yMEHHUE 3aJaHUi 1O | apryMEHTHPOBaH
npoonemy. TeHEepPUPOBATh UJIEH | almapaTrHO- | FeHepupoBa | GOPMHPOBAaHH | HO  OTCTaWBaTh
Mo3srosoit YKa3aHHBIMU NIPOIPAMMHEBI | Tb UACHU 10 HHTEpdeiica | cBOIO TOYKY
HITYPM. METO/IaMH, CIyIIaTh | X HPOAYKTOB | YKa3aHHBIM | IPWIOKEHHS, | 3pEHUS,
VYu-cs Y CIIBIIIATh u no paboTe 1O | OpraHU3aTOPCKHE
dbopMynupyroT | codeceaHuKa. METOIaMHU, | OTOOpPaKEHUIO | Ka4yecTBa,
ueiab  cpoeit | Hard: uckarp CIymiaTh 1 | rpau4eckoil | KOMOMHHUPOBATD,
paboThI U | uHQOpMAIHIO B CITBIIIATH nHoOpMaLH, | BUIOM3MEHATh |
cpeacTa CBOOOIHBIX cobeceqHUK | MO 00paboOTKe | yIydliaTh HJCH.
JIOCTHKEHHUS WCTOYHHKAX U a. BBOJIa JIaHHBIX, | YMEHHE
LEITH. CTPYKTYpHPOBaTh o0paboTke rpaMOTHO
OcyiiecTpisiio | ee. Hard: CUTHAJIOB. MUCHbMEHHO
T MIOUCK Pazpabotka (hopmMynrpoBaTh
HEoOXOTMMOi apXUTEKTYP CBOM MBICITH.
UHOPMALIH. Bl Hard:  Ymenue
JJIEKTPOHHO paspabarsiBaTh
i UTPBI MOJHOCTBIO
«Kort u 3aBEpIIEHHBIN
MBIIITbY NPOJYKT,
pa3pabaTsiBaTh
JOTHKY  PabOTHI
OPUWIOKEHUS U
YCTPOMCTBA,
TOTOBHUTH ero
BHEIIHUM BHO K
Nep3eHTAIINH.
ToroBuTh K
pacnpocTpaHeHH
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0 IIPOrpaMMHbIN
MIPOAYKT.

2 3auATHsA

Iesab: peanu3oBaTb BO3MOXKHOCTb YyYalUXCSI
MIPOIEMOHCTPUPOBATh PELICHUs Kelica

Cosznanune

Mpe3eHTaIui. KOMMYHHKAaTHBHOCTb,
[Ipencrasnenune OCHOBBI OpPaTOPCKOTO
pPELICHU KEWCOB | UCKYCCTBA, OTIBIT

SKCIIEPTHOU
rpyIme.
Pednexcus.

Soft: komanaHas padora,

MyOJTMYHBIX BBICTYIUICHUIA,
yMEHHE OTBeYarh Ha
BOIIPOCHI, YMEHUE
IPaMOTHO OTCTaMBaTh CBOIO
TOYKY 3PEHUSI, YMEHHUE
OLIEHUBATH CeO0s.

Hard: JemoHcTpanus
peuieHuit Kelica,
MOJIyYCHHE BHEILIHEN
OLICHKH

MeTton pa6oThl ¢ Keiicom. MeTo MpOeKTOB.
MuHUMAaIbHO HEOOX0AUMBbIH YPOBEHb BXOIHBIX KOMIeTeHUHii. ba3oBbie KOMIIETEHIINH B
00JacTy aNrOPUTMH3AINH U TPOTPAMMHUPOBAHHUS, YIIEKTPOHHUKE.
4. Tlpeamonaraemble pe3yJbTaThl Keiica:

JUYHOCTHBbIE W couHajbHble (SOft): ymeHue reHepupoBaTh WICH YKa3aHHBIMU
MCTOJaMU, CIIylIaTb W CJbIIIATh CO6€C€)IHI/IK3, APTYMCHTHUPOBAHHO OTCTaMBAaThb CBOIO
TOYKY 3PEHHUS, UCKaTh MHPOPMAIIUIO B CBOOOIHBIX MCTOYHUKAX U CTPYKTYPUPOBATH €e€.
YMeHnue KOMOWMHUpPOBaTb, BUAOWU3MEHATh M yinydmarh uied. Komananas paborta.
Opranuzatopckue KauecTBa. YMEHHE TPaMOTHO NHUCHBMEHHO (HOPMYIHpPOBaTh CBOU
MBICJIN. KpI/ITI/I‘ICCKOG MBINIJICHUE U YMCHUC 00BEKTUBHO OLCHUBATL PE3YJILTAThI cBoen
paboTel. OCHOBBI OpaTOPCKOTO HUCKyccTBa. OMNBIT MYOTUYHBIX — BBICTYIUICHH.
@opMUPOBaHUE HABBIKOB YIIPABJICHUS IIPOECKTOM.

npakTuyeckue ymenusi (hard): ombIT MPOSKTUPOBAHUS U Pa3pabOTKH MPOTPAMMHBIX U
anmapaTHbIX MPOAYKTOB; MOMCK HMH(OpManuu; paboTa B MporpaMMe sl CO3JaHHS
Mpe3eHTaIuil; pa3padoTka uaTepdeiica; coznanue oOpabOTUYNKOB COOBITHI TTO TailiMepYy,
0 HAXKATHIO U T. 11.;

5. Ipouenypsl U ¢GopmMbl BbIsIBJIEHHs 00pa30BATEILHOIO pe3yabTara. JleMOHCTpamus
penieHuit keiica. DxcneptHbie ucThl. TectupoBanue o hard skills.
6. Pecypchl m MaTepHuaJibl:

si3bIK iporpammupoanust Wiring, MK Arduinno, pe3uctopbl, TaKTOBbIC KHOTIKH,
mucriieit Nokia 5110, pemaktop koaa, A0cTym K cetr lHTEepHET, Opay3ep, mporpamma
pEeIaKTUPOBAHUS TEKCTa, IPOrpaMMa CO3JaHHs TIPE3CHTAITHIH.

7. CuMCOK peKOMeHAyeMbIX MCTOYHHMKOB. CM. myHKT «JIuTeparypa m mH(OpPMaLHOHHBIE
pecypehl Ul ydaluxcs» JaHHOM JTOMOTHUTEIbHOH 00pa3oBaTeIbHON MPOTrPAMMBI.
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Keiicol monyJst 2. «IIporpammMupoBaHue 3JIeKTPOHHBIX HIP»

Keiic 2.1

1. Tema keiica: Pa3paboTka Mo/Ie;IM aBTOHOMHOM CHCTEMBI « DJICKTPOHHAS UTPay.
2. Onmucanue Kelica: Oeras o KOMHATe BbI CIIY9alilHO YPOHHIIM JIOMa TEJIEBH30p, TEIEPh BaIll

MIaqIIUA OpaTHK O4YeHb I'PYCTHUT, MOTOMY YTO OH HE CMOXET CMOTPETh MYIBTUKH. BbI
pelIId €ro MopajoBaTh M CHAENaTh U3 OCTATKOB TEJIEBHU30Pa HEOONBLIYIO SJIEKTPOHHYIO
UIpYy, YTOOBI OH CMOT HE TaK CHJIBHO OropyarbCsi, O T€X IOpP MOKa Bbl HE BBHIPACTUTE U HE
KYIIUTE HOBBII TEJIEBU30D.
Heo6xonumo co3narh »IEKTPOHHYIO MIpy W3 0a30BbIX HJIEKTPOHHBIX KOMIIOHEHTOB.
CH0XXHOCTh 3aJjaHus OOYCIIABIMBACTCSI COYETAHWEM HEOOXOAMMOCTH KOHTPOJIUPOBATH
AKHU3HECIIOCOOHOCTh HE TOJBKO MPOrpaMMHOI 4acTH HpPOEKTa, HO U paboTOCIOCOOHOCTH
AJIEKTPOHHOM COCTaBJISIIOIIECH, HEOOXOAMMO CIPOEKTHPOBATh IIEUATHYIO IUIATy, KOPIIYC
YCTPOMCTBA.
eau u 3agaum Keiica:
® peJb: pa3paboTaTh MOAEIb CUCTEMBI «IEKTPOHHAS UTPay;
e 3ajaum:
1 ypoBens. Haiigure unpopmaiuio o Tom, 4To Takoe «IEKTPOHHAs urpay?
2 ypoBeHb. [Ipoanamusupyiite npaBuia (YHKIHOHHPOBAHHS ycTpoicTBa? BeimomHuTe
COOTBETCTBYIOLIME IPAKTUUECKUE 3aTAHUS.
3 ypoBeHb. Pa3paboraiite Mozenb ycTpoiicTBa. Paspaboraiite anmaparHbie ¥ TpOrpaMMHBIE
unTepdeiicol. [1oAroToBbTE COCTaBHBIC YacTH, MoAyu yctpoiictBa (BOM). Paspaboraiite
MEeYaTHYIO IJIaTy, MHTep(echl 11 MOAKIIOUEHUsT MOAYJIEH BBOJa U BbIBO/IA MH(OPMAIUH.
VYuarute BiaMsAHME BHEIIHUX ¢usndeckux ¢axrtopoB. IlpemycMmorpute moctym K
uHTepdeiicam nepenporpaMmMUpOBaHUS.
4 ypoBenb. Paszpalboraiite Mozpenb «INEKTpOHHas HUIpay, OCYLIECTBUTE TECTUPOBaHHE
CUCTEMBI, [P HEOOXOAMMOCTH BHECUTE U3MEHEHUS B MOJIETTb.

Kareropus keiica. YriyOiaeHHBIH.
MecTto keiica B cTpyKType MoayJs. I IpogBuHyTHIN.
KosmuecTBo yueOHbIX YacoB. 20 4acos.
IIpoao/ KN TEILHOCTD OHOTO 3aHATHSA. 45 MUHYT.

2 3aHSATHA 4 3aHATHA 12 3ansTumii

Henb: Hactpouth yuammuxcs Ha | Heab: Hayuutscs | Llesb: co3marhk yCIoBHS ydalluMCs
COBMECTHYIO pPaboTy, KOMaHIHOE | IUIAHUPOBaTh  Pa3pabOTKy | IS PeIICHUs Kelica
MBIIIJIEHUE. MOJIEN YCTpOMCTBA,

HaBEeCTHM  ydalluxcs  Ha

HEOOXOMMMOCTh JIETaThHOU

popalboTKH Kekca
Henenne  Ha | Soft: 4K- 3uakomctBo | Soft: 4K- Breimonnenne | Soft: 4K-
TPYIIIBL. KOMITETCHIINH, C  9JTanmamH | KOMIIETEHIN | MPOCTHIX KOMIIETCHIINH,
Omnpenensior | yMeHue pa3paboTku | U, yMEHHE 3aJlaHuil 10 | apTyMEHTHPOBaH
pobnemy. TeHepUPOBATh UACH | IPOrPaMMHBI | FeHepUpoBa | GOPMHUPOBAHU | HO OTCTauBaTh
Mos3roBoit YKa3aHHBIMH X MPOAYKTOB | Th UICH 10 almapaTHBIX | CBOIO TOYKY
LITYPM. METOAAMHU, CIIyIIaTh YKAa3aHHBIM | U 3peHus,
VYu-ca W CJIBIIIATH " MPOTPAMMHBIX | OPraHU3aTOPCKUE
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¢dbopmMynupyroT | cobeceaHuKa. MeTonamH, | uHTepdelicoB | KadecTsa,

neinb  cpoeit | Hard: uckatp CIIymIaTb 1 | MOZEIH. KOMOHMHUPOBATH,

paboThI U | nuHpoOpMaLHUIO B CJIBIILIATH BUIOU3MEHATh U

cpencTBa CBOOOJHBIX cobeceTHIK yIydliaTh HJCH.

JOCTHKEHHUS WCTOYHHKAX U a. Ymenue

LEJH. CTPYKTYpPHPOBaTh IrpaMOTHO

OcymecTBisio | ee. Hard: MIUCHbMEHHO

T TIOUCK Pazpabotka (hopmMynrpoBaTh

HE00X0IUMOM ApXUTEKTYP CBOU MBICJIH.

nH(pOpMAITIH. Bl MOAETH Hard:  VYmenune

«DNEKTPOHH pa3pabarsiBaTh
ast urpa MOJTHOCTBIO

3aBEPLLCHHBII
IIPOrPaMMHBIN
MPOMYKT,
pa3pabaTpIBaTh
JOTUKYy  pabOTHI
MOJETH H  €ro
BHEUIHUI BUII.
TectupoBate U
BHOCUTH
U3MCHCHUA B
KOHCTPYKIHIO.

2 3aHATHA

Ienab: peasns3oBaTe BO3MOXKHOCTBH YYalllMXCS
MIPOIEMOHCTPUPOBATh PEIICHHs Kelica

Cospanue Soft: komanHas paboTa,
MPe3eHTalNH. KOMMYHHUKaTUBHOCTb,
[IpencraBnenue OCHOBBI OPaTOPCKOTO
peuieHuil KeHCOB | UCKYCCTBA, OIBIT

AKCIEPTHOM yOJIMYHBIX BBICTYIUICHUIA,
TpyIIIe. YMEHHE OTBEYaTh Ha
Pednexcus. BOIIPOCHI, YMEHHE

IPaMOTHO OTCTaMBaTh CBOIO
TOYKY 3pCHUs, YMEHUE
OLIEHUBATH Ce04.

Hard: JemoHcTpanus
peuieHuit Kelica,
TIOJTYYEHHE BHENTHEN
OLIEHKH

e Mertoa padoTsl ¢ KelicoM. MeToa IpOEKTOB.

e MuHnMajJbHO HeOOXOAMMBIH ypOBeHb BXOJHBIX KOMIeTeHUUH. ba3zoBbie
KOMIETEHIMH B OOJAacTH aNropuTMHM3allUd W  [POrpaMMUPOBAHUS, CO3JaHUA
AIEKTPUUECKUX CXEM.

4. Tlpeamosaaraemble pe3yJbTaThl Keiica:
e JIMYHOCTHBbIE U conMaibHbIe (SOft): yMeHHMe apryMeHTHpOBaTh CBOIO TOYKY 3PEHUS Ha
BHIOOD OCHOBaHMM M KpUTEpUEB TMPU BBIACICHUU MPHU3HAKOB, CPAaBHEHUU U
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KJIaccuUKau OOBEKTOB, yYMEHHE BBICIYIINBATh COOECEIHHKA W BECTH IHMAJIOT;
yMEHHUE IUJJAaHUPOBaTh Y4eOHOE COTPYIHHYECTBO C IMIEIaroroM M CBEPCTHUKAMHU:
ONpeAeNiATh Lenu, (QYHKIMH YYaCTHHKOB, CIIOCOOOB B3aMMOJCHCTBUS, YMEHHUE
paspemarh KOH(MIUKTHL: BBISBICHHE, WIACHTH(QUKAIMS TPOOIEMBbI, TMOWCK M OIEHKa
aJIFTEPHAaTUBHBIX CIIOCOOOB pas3pemieHuss KOH(IMKTA, MPUHSATHE PELIeHUS M €ro
peanu3aius; yMEHUE YIPAaBIATh MMOBEJCHUEM MapTHEpa: KOHTPOJb, KOPPEKIHUS, OIICHKA
ero AeHCTBUH, yMEHHE C JJOCTATOYHOM ITOJHOTOM ¥ TOYHOCTBIO BBIPAXKaTh CBOU MBICIIH B
COOTBETCTBHH C 33/1a4aMH U YCIOBUSMH KOMMYHHKAILIUH, BJIaJICHUE MOHOJIIOTUYECKONW U
JMAIOTHYeCKOl popmMaMu pedm.

e mnpaktuyeckne ymenuss (hard): omeIT co3maHHMA 3IEKTPOHHOW KOHCTPYKIIHH,
MOJKITIOYCHNSI €€ K MHUKPOKOHTPOJUIEPY, CO3JaHHs IMPOTPaMMbl YIPABJICHUS, OIBIT
paboTHI B cpezie MPOrpaMMHUPOBAHUS, OIBIT Pa3padOTKH MPE3CHTAIMOHHBIX MaTepUalioB
JUTSL IEMOHCTPALIMN CO3JJAHHOTO MPOIYKTa;

IIpouenyps! u popmbl BHISIBIEHHS 00Pa30BaTeILHOTO pe3yJabTrara. JleMoHCTpaus

pemeHuii keiica. JkcnepTHbIe TUCTHL. TectupoBanue no hard skills.

Pecypcol 1 MaTepuadbl:

e cpema pa3pabOTKU I MHKPOKOHTPOJUIEPOB, IMporpamMma Uil MPOSKTHPOBAHUS
AMEKTPOHHBIX cxeM Sprint layout 6, MeaHbI TEKCTOIUT, 3JIEKTPOHHBIC KOMIIOHEHTBI,
penakTop Kona, JOCTyn K cetd MHTepHeTt, Opay3ep, mporpaMmma peIaKTHpOBaHUS TEKCTa,
IporpamMma CO3aHMs IPE3CHTALAMN.

Cnucok pekoMeHAyeMbIX MCTOYHHKOB. CM. myHKT «Jluteparypa u uHbOpManmoHHbIE
pecypchl Il yHaIuxcs» TaHHOU JOTOTHUTEIBHONW 00pa30BaTeIbHOM MPOrpPaMMBl.

Keiic 2.2

Tema keiica: [IporpamMMubIl TPOAYKT «BukToprHa

Onucanme keiica: B cOIMaJbHBIX CETAX B IIOCIENAHEE BpEMS CTalIM IOMYJISPHBI

MPUJIOKEHUS, KOTOpPbIE TMO3BOJSIOT IOJIb30BATENI0 y3HAaTh CBOW YPOBEHb JpYIMIIMU B

pa3nuyHbIX o6nacTax. i MpOBEpKH 3pYAULIMU MOIB30BATENI0 TOCTATOYHO AKTHBHUPOBAThH

TaKylo MporpaMMy B COLMAJbHOW CETH U OH HAyHEeT NOJy4yaTh BOIPOCHI U3 PA3IUYHBIX

obnactel 3HaHM. OTBe4yass Ha 3TU BOIPOCH IMOJb30BATENH MOXKET U CaM U C MOMOIIBIO

MIPOrpaMMBbl OLIEHUTH CBOM YPOBEHb 3PYIWLIHH. ENMHCTBEHHBIN MHUHYC 3THX NPHIIOKECHUN

— 9TO TECHas CBA3b C COLMAIBHON CEThIO, KOTOPOH MHOTHE IOJb30BaTEIM XOTENU OBl

n30exarb U HEOOXOIMMOCTb JOCTYIAa B MHTEPHET.

HeoOxomumo pa3zpaboTtarh mporpaMMHBIA MPOAYKT THUIA «BUKTOPUHA», KOTOPBIA MOT Obl

MO3BOJIMTH IOJIB30BATENIIM OTBEYaTh Ha BONPOCH 0e3 HEOOXOAWMOCTH IMOCTOSIHHOTO

J0oCTyla B MHTEPHET. DTO MOXKHO pPEan30BaTh TOJBKO MyTeMm (opMupoBaHus oddmaitn

6a3bl BOIIPOCOB.

Ienau n 3agaum Keiica:

e pejb: pa3paboTKa MPOrpaMMHOIO MNPOAYKTa MJIsi ONpEAETCHHUS YPOBHS SPYIULIHUU
T0JIb30BATEIIS;

e 3ajaum:

1 ypoBens. Haiingure uHpopmMaiuio o ToM, 4T0 Takoe BUKTOPHHA?
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2 ypoBeHb. IIpoananmu3upyiiTe mnpaBuia CO3JaHUS  BUKTOPUHBI?  BblonHuTe
COOTBETCTBYIOIIME [TPAKTUUECKUE 3aJAHUS.

3 ypoBenb. Pazpaboraiite 6a3y BompocoB o BeIOpaHHOW TeMaTuke. Paspaboraiite Momeinb
pabotsl npunoxenus. PazpaboTtaiite mporpaMMHbie HHTEP(EHCHI.

4 ypoBenb. Paspaboraiite mnpunoxenue «BuUKTOpUHA», OCYIIECTBUTE IOATOTOBKY
IIPUJIOKEHUS K PacIpOCTPaHEHMUIO.

Kareropus keiica. YrinyOieHHBI.

Mecro keiica B cTpyKType MoayJs. [ IponBunyThlIi.

KosinyecTBO yueOHbIX YacoB. 20 yacos.

IIpono/KMTEJLHOCTD OHOTO 3aHATHA. 45 MUHYT.

2 3aHATHSA 4 3auaATHSA 12 3ausTumii
Heas: Hactpouts ywamuxcsa Ha | Lleab: Hayuutses | Hean: CO31aTh YCIOBHUS
COBMECTHYIO paloTy, KOMaHJHOE | TNIAHUPOBATh pa3palbOTKy | ydalMMCs JJIs pelIeHus Keica
MBILICHHE. IIPOrpaMMHOTO IPOJYKTa,
HAaBECTU ydalluxcs Ha
He00X0IMMOCTh
JETaJIbHON  MpOopabOoTKU
Keiica
Nlenenne Ha | Soft: 4K- 3uakomctBo | Soft: 4K- | Bemmomnenue | Soft: 4K-
IPYIIIBL KOMIIETEHINH, C JTalnaMu | KOMIIETEHI] | MPOCThIX KOMIIETEHIINH,
Onpenensdior | yMeHue pa3paboTKu | UM, yMEHUE | 3alaHUi 10 | apryMEHTHpPOBa
npooiemy. TEeHEpUPOBATh IPOrpaMMH | TeHepUupoB | GOPMHUPOBAH | HHO OTCTauBaTh
Mos3rosoit UJeH YKa3aHHBIMH | BIX aTb UJeu U0 CBOIO TOYKY
LITYPM. METOAMH, MIPONYKTOB | YKa3aHHBIM | MHTepdeiica | 3peHus,
Vy-cs CIIyIIaTh U u MIPWJIOKEHUS], | OPraHU3aTOPCKU
(bopMyIHUpYIO | CIBILIATH MeToJamMH, | o pabote c | e KauecTBa,
T LIeTb CBOEH | cobecenHuKa. ciymars 1 | ¢aiinaMu, Mo | KOMOMHUPOBATD,
paloThI u | Hard: uckarp CJIBIIIIATH OTOOpaXeHU | BUAOU3MEHSTH U
cpelcTBa uHpOopMaIuio B cobecenHu | 1o yAydIaTh UIEH.
JOCTH)KEHUST | CBOOOJHBIX Ka. rpapuueckoil | YmeHnue
LENH. HCTOYHHKAX U nH(popMaIuu | TPaMOTHO
OcymiecTBisg | CTpYKTypUpOBaTh Hard: , 10 | MMCbMEHHO
10T TIOMCK | ee. Pa3zpabotk | oOpaboTke dbopmynupoBarb
HEO0X0IUMO a BBOJIA CBOM MBICIIH.
51 ApXUTEKTY | JaHHBIX. Hard: VYwmenue
uHpOpMaLuu pHI pa3pabarbIBaTh
MIPUIIOKEH MOJIHOCTBIO
us 3aBEpIICHHBIN
«Bukropun MIPOTrpaMMHBII
a» IIPOAYKT,
pa3pabarbiBaTh
JOTHKY paboThI
NPWIOKEHUST U
€ro  BHEIIHUHI
BU]I.
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T'oToBUTE K
pacrpocTpaHeH
HIO
IIPOrpaMMHBII
MIPOJTYKT.
2 3aHATHA

Hean: peanu3oBaTh BO3MOYKHOCTB

y4aluxcsi MPOAEMOHCTPUPOBATh PELICHUS

Kerca

Co3nanue Soft: komannHas paboTa,

MIpE3CHTAITUH. KOMMYHHUKaTUBHOCTb,

[IpencraBineHue | OCHOBBI OPAaTOPCKOTO

peleHni UCKYCCTBA, OIIBIT
KEWCOB yOJIMYHBIX
JKCIEPTHOU BBICTYIUJIEHUM, YMEHHUE
rpymme. OTBEYaTh Ha BOIIPOCHI,
Pednexcus. YMEHHE I'PaMOTHO

OTCTauBarh CBOK TOYKY
3peHHs, YMEHHE
OIICHUBAThH CeO.
Hard: JlemoncTpanus

peueHuin Keiica,
MIOJIy4YEHUE BHEIIHEN
OLICHKH

Merton padoTsl ¢ KeiicoM. MeToz TPOEKTOB.
MuHMMaIbHO HEOOXOAUMBIN YPOBEHb BXOAHBIX KOMIIeTeHIMIi. ba30BbIe KOMIIETEHIINU B
o01acTy aNropuTMH3aIMKU U IPOrPaMMHUPOBAHUS.
4. TIpenmosaraemble pe3yJibTaThl Kelica:

JUYHOCTHBbIE W conHajJbHbIe (SOft): ymMeHue reHepHpoBaTh WICH YyKa3aHHBIMU
METOZIaMH, CIYIIaTh W CIBIIIATh COOECEIHHKa, apTyMEHTUPOBAHHO OTCTaWBaTh CBOIO
TOYKY 3pEHHUs, UCKaTh HH(OpMAIHIO B CBOOOTHBIX MCTOYHUKAX U CTPYKTYPHPOBATH €e.
YMeHue KOMOWHUPOBaTh, BUIOW3MEHSATh MW yaydmiath wuiaed. KomangHas pabota.
OpraHn3aTtopckie KadecTBa. YMEHHE TPaMOTHO TNHCBMEHHO (OPMYIHpPOBATH CBOU
MbIcTH. KpuTrndyeckoe MbIlIUIEHHE U yMEHHE OOBEKTHBHO OIICHHWBATh PE3YJbTaThl CBOEH
pabotbl. OCHOBBI OpaTOPCKOTO HCKyccTBa. OMNBIT MYOJMYHBIX — BBICTYTUICHHIA.
dopMHUpOBaHKE HABBIKOB YIPABICHUS MPOESKTOM.

npaktuyeckue ymenus (hard): ombiT mpoekTHpoBaHUs U Pa3pabOTKU MPOTPAMMHBIX
MPOIYKTOB; MOUCK WHOpMaIuu;, padoTa B Tporpamme i CO3JAaHUs TPE3eHTAINM;
pa3paboTka uHTepdeiica; coznanue 00padOTINKOB COOBITHIA 1O TaiiMepy, 0 HAXKATHIO U
T. 1L

5. Ipoueaypsl U (GopmMbl BbIsIBJIEHHS 00pa30BATEILHOIO pe3yabTara. JleMOHCTpamus
peleHuit ketica. JkcnepTHbie TUCThI. TectupoBanue no hard skills.
6. Pecypchbl u MaTepuaJbl:
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s3bIK TIporpammupoBanus C++, oubnmoreka s padotsl ¢ rpadukoii SFML, pexaktop
Koma, noctyn K cetu MHtepHer, Opay3ep, IporpamMma peaakTHPOBAaHHS TEKCTa,
[porpaMMa CO3/1aHus IPEe3CHTAIUH.
/. CuUHMCOK peKOMEeHAyeMbIX HCTOYHHMKOB. CM. myHKT «JIuTeparypa m MH(OPMALMOHHBIE
peCypChl I yJaIuxcs» JaHHOM TOMOTHUTEIbHON 00pa3oBaTeIbHON MPOTPAMMBI.



