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|. IlosicHuTeNbLHAS 3alIMCKA

1.1. O6nacTh TpUMEHEHUS TPOTPAMMBI

[TporpamMmma pa3paboTraHa B pamMkax 2 JUHHH o00mero nukia «OCHOBBI pa3pabOTKH
MIPOTPaMMHBIX HpOIIyKTOBl» JOTIOTHATEIIBHBIX 00I1e00pa30BaTeIbHBIX MPOrpaMM TEXHUYECKOU
HanpapiieHHOCTH HarnpaBieHus «IT-KBanyrm» aerckoro texnomnapka «KBaHTOpHyM» W HallpaBJIeHA
Ha YIOBIIETBOPEHHE OOpPa30BaTEIBHBIX MOTPEOHOCTEH ydwammuxcs B 00NacTé  pa3paboTKu
MIPOrPaMMHBIX MPOAYKTOB JJIsSI COBPEMEHHBIX ONEPAMOHHBIX CUCTEM, IS YYALIUXCs B BO3PACTE OT
12 no 15 ner.

|.2. HopmaruBHO-1IpaBoBas 0a3a pa3pabOTKH U peaiu3allii IPOrpaMMbI

¢ ®epepanbHbiM 3akoHOM OT 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoit

Denepauuny;

— ¢ npuka3zom MunucrepctBa npocseuienus Poccutickoit @enepaunn ot 09.11.2018 . Ne 196
«O0 yTBepKIEHMM TMOpsKa OpraHu3alMd U OCYLIECTBICHHUS 0Opa30BaTesbHOM
JESTEJIbHOCTH 110 JOMOJHUTENIBHBIM 00111€00pa30oBaTeIbHbIM IIPOrpaMMamMy;

— ¢ nucekMoM MunuctepcTBa obOpazoBanuss u Hayku P® or 25.07.2016 Ne (09-1790
«PexoMeH1aliuu M0 COBEPIIIEHCTBOBAHUIO JOIMOIHUTENIBHBIX 00pa30BaTENbHBIX MPOTPAMM,
CO3/IaHUI0 JIETCKUX TEXHONAapKOB, LIEHTPOB MOJIOJEKHOIO MHHOBAIMOHHOTO TBOPYECTBA U
BHEJPEHUIO MHBIX (OPM MOATOTOBKH JETeH M MOJIOEKH IO MPOrpaMMaM HHXKEHEPHOU
HaIpaBJIEHHOCTNY;

— C IOCTaHOBJIEHHEM [TIaBHOTO rocygapcTBeHHOro canurapHoro Bpada P® ot 04.07.2014 Ne

41 «O6 yrBepxkaenun CaunlluH 2.4.4.3172-14 «CaHuTapHO-3MUAEMUOIOTHUECKIE

TpeOOBaHUS K YCTPOMCTBY, COIEPKAHUIO M OpPTraHU3alUK PEeKUMa padOThl 00pa30BaTEIHHBIX

OpraHu3alil TOMOJTHUTEIBHOTO 00pa30BaHUs JIeTe.

1.3. AKTyallbHOCTB, TIeJaroruyecKkas 1eecoo0pa3HOCTh peaTn3aiy IPOTPaAMMBI

AKTyalbHOCTb M HOBM3HA IPOrpaMMbl OOYCJIOBJEHbBI CYIIECTBYIOUIMM MOBBIIICHHBIM
MHTEPECOM CO CTOPOHBI J€T€d K COBPEMEHHBIM JJIEKTPOHHBIM YCTPOMCTBaM HE TOJBKO Kak
noTpeOuTeNs MU, HO U Kak uccienoBarensMu. [IpencraBieHHas mporpaMma BKIJIIOYAeT B ceds J1Ba
MOJYJISl: OCHOBBI AJIEKTPOHUKM W OCHOBBI pa3pabOTKU MNpUIOKEHHUH. Takod MOAXOJ IMO3BOJIUT
y4JaluMcsl TOJIyYUTh KOMILJIEKCHOE Ipe/CTaBleHue O paboTe COBPEMEHHOM BBIUYMCINUTEIBHON
TEXHHMKHU KaK CO CTOPOHBI AJIEKTPOHUKH, TaK U CO CTOPOHBI MpOrpaMMHOro obecredenus. B pamkax
3aHATUM ydammMmcs OyayT B HEpBYIO Oouepeab MpeUIoKeHbl 3aJjauM 1Mo pa3paboTKe MpOrpaMMHBIX
nponykToB. Takke pa3paboTka MPOrpaMMHBIX NMPOAYKTOB OyJeT MOAKpPEIUIeHa HUKIOM 3aHATHI 1O
OCHOBaM pa3pabOTKH U MPOrPaMMHUPOBAHUS CIOXKHBIX JEKTPOHHBIX YCTPOMICTB.

1.4. Llens mporpaMmsl

CnocoOCcTBOBaHNE PA3BUTHIO AITOPUTMUYECKOTO MBITIUICHHSI YUaITUXCsl; HABBIKOB PaOOTHI C
ANIEKTPOHHBIMU ~ KOMIIOHEHTaMH, MOJIETUPOBaHUS, HABBIKOB IPOTPAMMHUPOBAHUS; OCBOCHHUE
MEePEOBBIX TEXHOJOTHH B 00JaCTH KOMITBIOTEPHBIX TEXHOJIOTHI; BCECTOPOHHEMY Pa3BUTHIO
pa3nuyHbIX SOft TMYHOCTHBIX (OTBETCTBEHHOCTD, JAMCIUILIMHA, CAMOYIPABICHHUE) W COLMATBHBIX
(B3aMMOJICHCTBHE C OKpY)KalOIMMH, paboTa B KOMaHJAE, OSMOIMOHAJIBHBIA WHTEJUICKT)
KOMITETEHIUH.

1.5. 3agaun mporpammel (00ydaromye, pa3BUBAIOIINE, BOCITUTATEILHBIC)

1 B Tekcre paboTH BMECTO «IIPOTPAaMMHBII MPOAYKT» MOTYT UCIIONB30BaThCS: PHUIIOKEHHE, IIPOrpaMMa
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Obyuarowue:
® [IOJIyYUTh NPEJCTABICHHE O MpoIecce pa3pabOTKU MNPUIIOKEHHUH Ui COBPEMEHHBIX
OTIEPAIIIOHHBIX CHCTEM;
e chopMHpOBATH NMPEJICTABICHUE O CPECTBAX pa3pabOTKH;
® [I03HAKOMHUTH C OOIIMMHU MPUHIMIIAMH Pa3pabOTKH 3JIEKTPOHHBIX YCTPOUCTB;
® [I03HAKOMUTb C HWHCTPYMEHTAJIbHBIMH CpPEACTBAMU IPOTPAMMHPOBAHHS DICKTPOHHBIX
YCTPOMCTB U MPUJIOKEHU;
® HAyYUTh CO3/1aBaTh MIPOCTEHIINE AIEKTPOHHBIC YCTPOMCTBA U MPUIIOKEHUS;
® [IPUBUTH HABBIKU MPOCKTHON ACATCILHOCTH.
Passusarowue:
e (opmupoBaHHE KOPPEKTHOIO JIEKCUYECKOTO TMOJsl, OTPa)Xarollero HamnpaBiIeHHOCTh
[IPOrPaMMBI;
e CrocoOCTBOBAaTh  PAa3BUTHUIO  TaMATH,  BHUMaHHUS,  TEXHHYECKOTO  MBIIUICHHS,
M300peTaTeNbHOCTH;
e crocoOCTBOBATh Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIICHUS;
e crnocoOCcTBOBaTh (POPMUPOBAHHIO HHTEPECA K TEXHUIECKUM 3HAHUSIM;
e crnocoOCTBOBaTh (POPMUPOBAHHIO YMEHHUS TPAKTHUYECKOTO TPHUMEHEHHS IOyYeHHBIX
3HAHUN;
e chopmupoBars ymMeHue HopMyIHpOBaTh, ApryMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE ;
e chopmupoBaTh yMEHHE BBICTYNATh MyOIUYHO C AOKIAJaMHU, IPE3CHTAUIMH U T. II.
Bocnumamenvnuie:
® BOCNHTaHHUE aKKYPAaTHOCTH U JUCUUIUIMHUPOBAHHOCTHU IPU BBITOJHEHUU PAaOOTHI;
e crocoOCTBOBATh (POPMUPOBAHUIO MOJIOKHUTEITBHON MOTUBAIMH K TPYIOBOU JACATEIBHOCTH;
e crocoOCTBOBaTh (POPMHUPOBAHHIO OMBITA COBMECTHOTO U MHAMBHUAYAIILHOTO TBOPUECTBA MpHU
BBITIOJTHEHUH KOMaHIHBIX 3aJIaHHIA;
® BOCIHTHIBATH TPYAOIIOOHE, YBOKEHHUE K TPYY;
¢ (opMHPOBATH YYBCTBO KOJUIEKTUBU3MA W B3aWMOIIOMOIIIH;
® BOCIHTHIBaTH YYBCTBO MAaTPUOTHU3MA, T'PAXKTAHCTBEHHOCTH, TOPJOCTH 3a JIOCTHIKCHUS
OTEUECTBEHHOU HAyK! M TEXHUKHU.

1.6. Anpecar nporpaMMsl

OOyuaromuecss Bo3pacta 12-15 jer wuMeromue  mpeacTaBieHWe 00  OCHOBAxX
MPOrpaMMHUPOBAaHUS B BU3YaIbHBIX CpEAax, MHTEPECYIOIIUEecs pa3padOTKOM MPOrpaMMHBIX
IMPOAYKTOB 1 OCHOBAMHM 3JICKTPOHHKHU.

|.7. ®opma peanuzanuu NporpamMmmbl

QOunas

1.8. Cpok ocBOEHUS IPOTpaMMBbI

1 yueOnsIii Tox, 144 4.
2 yueOHslii rof, 144 u.

1.9. ®opma opranuzanuu 3aHITHNA

I'pynnoBas

1.10. Pexxum 3angarTuii

2 pa3a B HEJIEIIIO 0 2 aKaJIEMUYECKHUX Yaca

1.11. Busbl yueOHbBIX 3aHATHI U paboT:
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Jlexumu, npakTUYECKUE 3aHATHSL, KPYIIIbIE CTOJIbI, POJIEBBIE UTPHI, U IIP.

1.12. OxxupgaemMble pe3yinbTaThl 00yICHUS

JIn4yHOCTHBIE pe3yJbTaThI:

— KPUTHUYECKOE OTHOILICHHE K MHPOPMAIMH U U30UPATEIbHOCTD €€ BOCIIPUSATHS;

— OCMBICJICHHE MOTHBOB CBOMX JCHCTBUM ITPH BBIIIOJHEHUY 3aaHUN;

— pa3BuUTHE JHOO03HATEIBHOCTH, COOOPA3UTENBHOCTH IIPU BBIIOJHEHUH Pa3HOOOpa3HBIX
3aJJaHUi IPOOJIEMHOI0 M 3BPUCTUYECKOTO XapaKTepa;

— pa3BUTHE BHHUMATEIbHOCTH, HACTOMYMBOCTH, LEICYCTPEMIICHHOCTH, YMEHUS IPEOI0JIEBATH
TPYIHOCTH;

— Pa3BUTHE CAMOCTOATENBHOCTHU CYXKICHUN, HE3aBUCUMOCTH M HECTAaHIAPTHOCTH MBIILIJICHMS;

— OCBOEGHME COLMAJIbHBIX HOpPM, IPAaBMJI IOBEJIEHUs, pojied M (POpM COLUAIBHOW >KU3HU B
rpymmnax u coo0IecTBax;

— (GopMupOBaHHE KOMMYHHKATHBHONW KOMIETEHTHOCTH B OOIIEHWH M COTPYIHHYECTBE CO
CBEPCTHHUKAMH.

MeTanpeaMeTHbIe pe3yabTaThl:
Pezynamuenvie ynusepcanvhvie yuebnvie oelicmeusi:

— YMCHHE IIPUHUMATh U COXPAHATh YUeOHYIO 3a/1a4y;

— YMEHHE TUIAHUPOBATh MOCIIEI0BATEIBHOCTD IIAr0OB aJrOPUTMAa JIJIsl IOCTUKCHUS 11eITH;

— YMEHHE CTaBHTb IIeJIb (CO3/I1aHUE TBOPUYECKOW PadOThI), IJIAHUPOBATh JJOCTH)KEHUE ATOH IIEJIH;

— YMEHHE OCYIECTBIIATh UTOTOBBII U NIOIIATOBBI KOHTPOJIb MO PE3Y/IbTaTY;

— CIIOCOOHOCTH aJIeKBaTHO BOCIIPHHUMATH OLICHKY I1€/1arora U CBEPCTHUKOB;

— YMEHHE pa3iinyaTh Croco0 U pe3ysbTar JICHCTBUS;

— YMCHUC BHOCUTH KOPPCKTHBLI B HeﬁCTBHﬂ B CiIyda€ pacXOoXACHUA pPE3yJibTara PCUICHUA
3aJ1a4i Ha OCHOBE €€ OIIEHKH M y4eTa XapakTepa CIeIaHHBIX OIHOO0K;

— YMEHHE B COTPYJHUYECTBE CTABUTH HOBBIC yUueOHbBIC 3a]1a4H;

— CMOCOOHOCTH MPOSIBIATH MO3HABATENbHYIO MHUIIMATUBY B YUeOHOM COTPYIHUYECTBE;

— YMEHHE OCBaMBaTh CHOCOOBI pElIeHUs MPOOJIeM TBOPUECKOTO XapakTepa B KU3HEHHBIX
CUTYaIHSIX;

— YMCHHUC OLICHHBATh HOJ'Iyan-OHII/II\/'ICSI TBOp‘IeCKI/Iﬁ MMPOAYKT U COOTHOCUTH €Iro ¢ N3Ha4YaJIbHbIM
3aMBICIIOM, BBITIONHATH TI0 HEOOXOIUMOCTH KOPPEKIIMU JTNO0 POIYKTa, THO0 3aMbICIIa.

Ilo3nasamenvhvie yHusepcaivuvie yuebHvle 0eticmeus.

— YMEHHUE OCYLIECTBIATh MOMCK MH(YOPMALMK B UHIUBUAYAIbHBIX WH(OPMAIIMOHHBIX apXUBax
ydaimerocsi, WH(QOPMAIMOHHOW cpele 00pa3oBaTelNbHOTO YYPEKICHHS, B (enepatbHbBIX
XpaHUJIUIIAX THPOPMALIMOHHBIX 00pa30BaTeNbHBIX PECYPCOB;

— YMCHHUC HUCIIOJB30BAaTh CPCACTBA I/IH(i)OpMaI_[I/IOHHBIX 1 KOMMYHUKAIIUOHHBIX TEXHOJIOTHI JJIA
peleHnss KOMMYHHKATUBHBIX, TO3HABATEIHHBIX M TBOPUYECKUX 337134,

— YMEHHE OPUEHTHUPOBATHCS B pa3HOOOpa3nUu CIIOCOOOB peIeHus 3a/1a4;

— YMCHHUC OCYHICCTBJIATH aHAJIN3 00BEKTOB C BBIJICJICHUEM CYHICCTBCHHBIX U HECYIICCTBCHHBIX
MIPU3HAKOB,

— yMEHUE MPOBOJUTH CPAaBHEHUE, KITACCU(DUKAIIUIO 110 33JaHHBIM KPUTEPUSIM;

— YMEHHUE CTPOUTH JIOTUUECKUE PACCYKACHUS B JOpPME CBS3H MPOCTHIX CYKJICHUN 00 00BEKTE;

— YMEHHUE YCTaHABJIMBATh AaHAJIOTHH, TPUUYNHHO-CIICICTBEHHBIE CBS3H,

— yYMEHHUE MOJEIUPOBaTh, MPEOOPa3OBLIBaTh OOBEKT M3 UYBCTBEHHOW (POpPMBI B MOJENb, TIE
BBIJICJICHBI CYIIECTBEHHBIE XapaKTEPUCTUKH OOBEKTa (MPOCTPAHCTBEHHO-TpaduuecKas WiIu
3HAKOBO-CUMBOJIMYECKAS );

— YMEHHE CHHTE3MPOBaTh, COCTaBIATH IEJI0€ W3 YacTed, B TOM YHCIE CaMOCTOSTEIHEHOE
JOCTpavBaHUE C BOCIIOJIHEHHEM HEIOCTAIONINX KOMITOHEHTOB.
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Kommynukamuenvie ynueepcanvhvlie yuebHvle 0eiucmeus.

— yYMEHHUE apryMEeHTHPOBAaTh CBOIO TOYKY 3pEHHUSI HAa BHIOOpD OCHOBaHHWI M KPUTEPUEB IPHU
BbIJICJICHUH NPU3HAKOB, CPABHEHUH U KJIACCU(PUKAIIUU OObEKTOB;

— YMEHHE BBICTYIINBATh COOECETHNKA 1 BECTH JTUAJIOT;

— CIIOCOOHOCTh NPU3HABATh BO3MOXKHOCTh CYIIECTBOBAHUS PA3JIMYHBIX TOUEK 3PEHUS U IpaBa
Ka)/I0ro UMETh CBOIO;

— YMEHHE IUIaHUPOBaTh yueOHOE COTPYIHHYECTBO C MEJAaroroM M CBEPCTHUKAMH: OIPEICIATh
1end, (GyHKIUH y9aCTHUKOB, CIIOCOOOB B3aUMOJICHCTBUS;

— YMEHHUE OCYUIECTBIJIATH MOCTAHOBKY BOIPOCOB: MHUIIMATUBHOE COTPYIHUYECTBO B IOUCKE U
cbope nnpopmaruu;

— YMEHHE paspemarb KOH(IUKTHI: BbISBICHHE, HICHTH(UKAIUS MPOOIEMBI, TOUCK M OLIEHKA
AIBTEPHATUBHBIX CIIOCOOOB pa3pelieHus] KOHPIUKTA, IPUHATHE PEIICHHUS U €TO PeaTi3allns;
— YMEHHUE C JIOCTAaTOYHOH IMOJIHOTOM M TOYHOCTHIO BBIPAXKaThb CBOM MBICIU B COOTBETCTBUU C

3aJjauaMu ¥ YCJIOBUSMU KOMMYHUKAIUH;
— BJIJICHUE MOHOJIOTMYECKOH U AMAJIOTHYECKON (POpMaMU peyH.

IIpenmMeTHbIe pe3yJbTAThI:
Yuawuecs 6yoym umems npedcmasnenue:
— 0 MEXaHM3Max pa3padOTKH U MPOSKTUPOBAHUS IIPOTPAMMHBIX MPOAYKTOB;
— 0 IPOEKTHUPOBAHUY U PEATU3AIMH TPUIOKEHUH I COBPEMEHHBIX ONEPAIIIOHHBIX CUCTEM;
— 0 0a30BBIX IEKTPOHHBIX MOAYISX (IATYMKHU, UCTIOTHUTEIH).
Yuawuecs 6yoym znamo:
— OCHOBHbI€ AJITOPUTMUYECKHE KOHCTPYKIUH;
— OCHOBHBIE HHCTPYMEHTHI Pa3paOOTKH MPOTPAMMHBIX MTPOAYKTOB;
— OCHOBHBI€ IEKTPOHHBIE KOMIIOHEHTHI.
Yuawuecsa 6yoym ymemu:
— pa3palarbIBaTh MPOCTEHIIINE TTPOTPAMMHBIE TIPOIYKTHI;
— aHaJM3UPOBATH COBPEMEHHBIE JIEKTPOHHBIC YCTPOHCTBA;
— MPOEKTHUPOBATh U PEa30BbIBATh MIPOCTEHIIINE AIEKTPOHHBIE YCTPOMCTBA;
— TPENCTaBIIATh CBOM MPOEKT WM PELIeHue Keiica.

1.13. ®opmbI UTOTOBOI aTTeCTALIUN:

BBICTaBKI/I, (I)CCTI/IBaJII/I, KOH(I)epeHI_II/II/I, 3aluTa IMPOCKTa U Apyrue.

I1. YueOubIii nj1an

11.1. Ilepeuens pazaenos, Tem

Monayasb 1. «OcHOBBI pa3paOOTKU MPOTrpaMMHBIX POTYKTOBY»
BBeznenue B 00pazoBaresibHbI MOYITb, TEXHUKA O€30MaCHOCTH.
Brenenue B 361K MPOTpaMMHUPOBAHUS.

Pa3paboTka mporpaMMHBIX TIPOTYKTOB.

Keiic «Buktopunay.

Keiic «Marazun.

Xan-Tek 1ex

dopmupoBaHe OOMIEKYIbTYPHBIX KOMIIETEHITUI

ITonBenenre UTOTOB.

NGO~ wWNE

Monyas 2. «[IporpaMMupoBaHUE CIOKHBIX YCTPOHCTBY



ba3oBbie 371€KTPOHHBIC MOTYJIH.

Co3manue anmapaTHbIX U IPOrPaMMHBIX HHTEP(EHCOB.
Keiic «CaMoaBmKyiascs TEIeKKa.

Keiic «Cucrema 0€3011aCHOCTHY.

Xal-Tek 1ex

dopmupoBaHUE OOMIEKYIBTYPHBIX KOMITETEHITUI
TlonBenenue UTOroOB.

NG~ WONE

Monyas 3.

YeTpoiicTBO MHKPOKOMIIBIOTEPa raspberry pi
GPIO raspberry pi.

Kelic «OnexkTpoHHas CUCTEMA «CBOW-YKOM»».
Kelic «Mogenb «CaMOIBHXKYIIASCS TEIEKKAN.
Xay-Tek 1ex

dopmHpoBaHUE 0OIIEKYIbTYPHBIX KOMIIETEHIIUI
IlonBenenue nToros.

ONoGa~WNE

Monyas 4.

YerpoiictBo MukpokoHTpoiepa STM32.
GPIO STM32.

Xal-Tek 1ex
®opmHpoBaHUE 0OIIEKYIbTYPHBIX KOMIIETEHIIUI
IlonBenenue nToros.

ONoGa~WNE

BBeznenue B 00pa3zoBaTesbHbI MOYIb, TEXHUKA O€30TaCHOCTH.

BBeznenue B 00pa3zoBaresbHbI MOYITb, TEXHUKA O€30TTACHOCTH.

BBenenue B 00pa3zoBaTeNbHbI MOIYITb, TEXHUKA 0€30TTaCHOCTH.

=D
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Ketic «Mozenb aBTOHOMHOM cucTeMbl «llopTraTuBHas 37€KTPOHHAS UTPamy.
Keiic «Mozens aBTOHOMHOM CUCTEMBI « DIEKTPOHHBINA CEHP»».

11.2. KonnyecTBoO 4acoB 1o KaXkJI0M TeMe C pa36HBKOfI Ha TCOPECTHUYCCKUC U ITPAKTUYICCKUC

Moayab 1. «OcHOBBI pa3paOOTKU MPOTrPAMMHBIX IPOAYKTOBY»

Ne Ha3BaHnue pa3aena, TeMbl KosnuecTBo yacoB @DopMbI aTTecTalul/ KOHTPOJISI
n/n
Bcero Teopus IIpakTuka
1 |BBemenne B 00pa3oBaTeNbHBIN 2 1 1 0IpocC
MOJTYITb, TEXHUKA O€30IMacHOCTH.
2 |BBezneHue B s3bIK 6 5 4 Ornpoc, JeMOHCTpaLUs PEeIeHUs
[IPOrpaMMUPOBAHUS 3a1aHui
3 | Pa3paboTka mporpaMMHBIX 10 5 8 Ormpoc, JeMOHCTpaLus
MIPOAYKTOB
4 | Keiic «BukroprHa» 20 2 18 JleMoHcTpanus pe3ysibTaToB
pelieHus Kerca
5 | Keiic «Marazun» 20 5 18 JleMoHcTpanus pe3yapTaroB
pelieHus Kerca
6 PaGora B xaliTek-1eXE€. 6 0 6 BrinonHeHue npakTU4ecKux
3a1aHui
7 | ®opMupoBaHHE OOIIEKYITETYPHBIX 6 0 6 y4acTue B MEPONPUATUN
KOMITETEHIUH
8 |IloaBencHue UTOTOB 2 0 2 onpoc
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‘ Hroro ‘ 72 ‘ 9 63 ‘
Monayas 2. «IIporpaMMHUpOBaHUE CIOKHBIX YCTPOMCTBY
Ne HaszBanue pasneiia, TeMbl KosmnuecrBo yacos ®opmbl aTTeCTAlUN/ KOHTPOJIS
n/n
Bcero Teopus IIpakTuka
1 |BBemenue B  00pa3oBaTelbHBIN 5 1 1 orpoc
MOJIYJIb, TEXHUKA 0€30MaCHOCTH.
2 | ba3oBble NEKTPOHHBIE MOJTYIH. 6 5 4 Omnpoc, 1eMOHCTpaIHsl PEIIeHHs
3aJaHui
3 | Co3pmanue anmapaTHBIX U 10 2 8 Omnpoc, JeMoHCTpanus
MIPOTPaMMHBIX HHTEP(DEHCOB.
4 | Keiic «CaMOIBIKYIIASCS TEIEIKKAY 20 2 18 JeMoHCTpanus MPOMEKyTOYHBIX
PE3yNBTATOB pelIeHus Kelica
5 | Keiic «Cucrema 6e30macHOCTID 20 5 18 JleMoHCTpanus NpOMEKyTOUHBIX
pe3yIabTaToOB peUIeHUs Kelica
6 |Pabota B xaiiTek-Liexe. 6 0 6 BrinonHeHe NpakTH4ecKux
3alaHui
7 | DopMupoBaHHe OOLIEKYIBTYPHBIX 6 0 6 y4acTue B MEPOIPUATHHI
KOMIIETEHITUHN
8 [ToxBenenue uToros 2 0 2 orpoc
Uroro 72 9 63
Monyas 3.
Ne Ha3panue pa3aesia, TeMbl KosuyecTBo yacos DopMbI
n/n aTTecTanuu/
Bcero Teopus | [IpakTuka !
KOHTPOJIst
1 |BBemeHne B 00pa3oBaTeNbHBIH MOIYJIb, TEXHUKA 2 1 1 omnpoc
0e30MacHOCTH.
2 YCTpOoWCTBO MUKPOKOMITEIOTEPA raspberry pi Omnpoc,
6 2 4 JIEMOHCTpAIIHS
peleHus 3a1aHuit
3 | GPIO raspberry pi Ompoc,
10 2 8 JIEMOHCTpaIus
peleHus 3a1aHuit
4 % - H E€MOHCTpAIHS
Kelic «DnexTpoHHas cuctema «CBOU-UyKOU»» 20 4 16 A Tpary
penieHuii keiica
5 | Keiic «Mojenb «CaMOABIIKYIIASICS TEIEHKKAN) 20 4 16 HemoucTtpanus
pelieHuit kerica
6 | Xaii-Tex mex 6 0 6 -
7 | ®opMupoBaHHe OOLIEKYIBTYPHBIX KOMIIETSHIUN 6 0 6 -
8 |IloaBencHue UTOTOB 2 0 2 ompoc
Uroro| 72 13 59
Monyas 4.
Ne Ha3zsanue pa3nena, TeMbl KonuuecrBo yacos ®opmbl
n/n arrecranuu/
Bcero Teopust | IlpakTnka "
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KOHTPOJIS
1 |BBemenue B 00pa3oBareNbHBIH MOIYNb, TEXHUKA 2 1 1 orpoc
0e30I1aCHOCTH.
2 | YerpoiicTBo MuKpokoHTpoimepa STM32 Omnpoc,
6 2 4 JIEMOHCTpAITHS
pelieHus 3a1aHui
3 |GPIO STM32 Ompoc,
10 2 8 JIEMOHCTpAIHS
pelieHus 3a1aHnui
4 |Keiic «Monenb aBTOHOMHOU cucteMsl «llopraruBHas 20 4 16 JemoncTpanys
JNIEKTPOHHAS UTPa»» pelieHuit keiica
5 |Keiic «Mogenb aBTOHOMHOW CHUCTEMBI «JJIEKTPOHHBIN 20 4 16 JemoncTpanus
ceitp»». peuleHui Kelca
6 | Xaif-Tek mex 6 0 6 -
7 | ®opMupoBaHHE OOIIEKYITETYPHBIX KOMITCTCHIIHN 6 0 6 -
8 [ToxBenenue uToros 2 0 2 orpoc
Hroro 72 13 59

11.3. ®opmbl KOHTPOIIS

VYyactue BO BHYTPEHHUX MEPONpUITUIX TexHonmapka, MyHUIIUNIAIbHBIX U 00JaCTHBIX
MEpONPUATHSIX, pEIIEHUE U 3aIINUTa YUeOHBIX KeHCOB, 3aIllUTa MPOEKTA U CO3[aHNe MPOTOTUIIA UITH
IPYIIIOBBIE COPEBHOBAHHS.

I11. Conep:xanue udyuaemoro kypca

I11.1. Kparkoe onucanue TeM MporpaMMbl (TEOPETUUECKUX U MTPAKTUUECKUX BUIOB 3aHATHH ¢
yYKa3aHHUEM 4acoB)

Moayab 1. «OCHOBBI pa3pabOTKH MPOTrPAMMHBIX POAYKTOBY»
1. BBenenue B 00pa3oBaTeIbHYIO MPOTrpaMMy, TEXHHKA 0€30MacHOCTH (2 4.).

— Teopusa: 3HaKOMCTBO ¢ rpynmnoi. O3HaKOMIIEHHE y4YalllUXcs ¢ IPOrpaMMoOM, IpUeMaMu U
¢dbopmamu pabotsl. BBoanslil nnctpykrax no OT, I1b, I'O, UC.

— [lpakmuxa: BXOIHOE TECTUPOBAHHUE.

2. BBeznenue B A3bIK IporpaMMupoBanust (6 d.).

— Teopus: O0mue cBeaeHus o s3bike mporpammupoBanus Python. Cunrakcuc. Beon u BeIBOA
naHHbIX. [lepemMeHHBIE W TUIBI JaHHBIX. ba3oBble ANrOPUTMHUUYECKHE KOHCTPYKIMH.
[Tonxmrouenune momyneni. Maccusbl. Pabora ¢ (aiinamu.

— Ilpakmuka: CTPyKTypa HpOTpaMMbl, OCHOBHas (DYHKIIMs, HMCIIOJIb30BaHHE MOAYJIEH H
random u math, ycioBHbIE KOHCTPYKIIUH, IUKIIBI, PEIICHHE YICOHBIX 3a/1a4 JIIsl TOTPYKESHHSI
B 0COOEHHOCTH SI3bIKa IPOTPAMMHUPOBAHHUSL.

3. Paspaborka nmporpaMmHbIX poaykToB (10 4.).

— Teopusa: JKU3HEHHBI LUK HPOrpaMMHOrO MpoaykTa. OCHOBHbBIE 3Tambl pa3pabOTKH.

Tectuposanne. OTnazaka.
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— Ilpaxmuxa: n3yuenune uaTepdeiica mpuiokeHui, paboTa co cTaHAAPTHEIMUA OUOIHOTEKaMuU
¢dbopmupoBanusi MHTEpdeca, THUIIOBBIE >JIEMEHTHI YIPaBIECHUS (BHIUKETHI), MOATOTOBKA
MPOAYKTA AJIsl PACTIPOCTPAHEHUSI.

4. Keiic «Buxropunay (20 4.).

— Teopus: O6cyxneHue keiica. AHanu3 OMMKaHIIMX KOHKYPEHTOB. BbIneneHue THITOBOM
CTPYKTYphl mnpuioxkeHuid tuna «Bukropuna». IlpoexkTupoBaHue JOTUKA PpabOTHI
npuiokeHus. Peannszanus nporpammuoro npoaykra. TectupoBanue u ornanaka. [lonroroBka
MIPOAYKTA K PacpOCTPaHEHHUIO.

— Ilpakxmuxa: pa3paboTka TPOrpaMMHOTO MpoaykTa «Bukropuna». JlemMoHcTpanus
pelieHHbIX KeiicoB. OOcykaeHNe pelIeHHbIX KeHcoB yuamuxcs. BzaumHoe TecTupoBaHue
CO3/IaHHBIX CUCTEM.

5. Keiic «Marasun» (20 4.).
— Teopus: OO6cyxneHue keica. AHanu3 OMMKAWIIUX KOHKYPEHTOB. BbIleneHHe THIIOBOM
CTPYKTYpPBI TipuiioxkeHuid Trma «Mara3uny. [IpoekTnpoBaHue JTOTUKH PAOOThI IPHIIOKEHHUS.
Peanu3zanus nporpammuoro npoaykra. TectupoBanue u otnaaka. [logroroBka mpoaykra K
pacnpoCTpaHEHHUIO.
— [lpakmuxa: pa3paboTKa aBTOMAaTU3MPOBAHHOW cucTteMbl «Marazuny». [lemoHcTpamus
pelieHHbIX KeiicoB. OOcyKaeHne pelieHHbIX KeicoB yuamuxcs. B3auMHoe TecTupoBaHue
CO3/IaHHBIX CUCTEM.
6. Pabora B xaiiTek-mexe. (6 4.).

BelnonHeHne npakTU4eCKUX 3aJaHUi B XaUTeK-LIEXeE.
7. ®opMupoBaHUe OOIIEKYIBTYPHBIX KOMIIETeHIU#H (6 d.).

BrinonHeHue 3a1aHuil U1l peLICHUST KEMCOB «TeMaTHYECKUX Heaenb» KBantopuyma.
8. IlonBenenue utoros (2 u.).

B pamkax monyns yuyamuecs (pakTHU€CKH TOTOBSITCS U BBIIOJIHSIOT padoTy MO CO3aHUI0
IIPOrpaMMHOI0 IpoAyKTa «Mara3uny».
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Ne Hassanue pasjeiia, TeMbl ®opMbI TexHoJiorust Metoabl 1 IpUEMBI Bo3MokHbIH TexHu4yeckoe dopma
n/n OpraHu3anuu OpraHM3anuu OpraHM3anuu AUAAKTHYECKHIA OCHALICHHE NnojBeACHUSA
Y4eOHBIX 3aHATUH 3aHATHI 3aHATHI MarepuaJl 3aHATHA UTOIOB
1 |Beemenne B  00pa3oBaresbHbIN Jlexuus, TEXHOJIOTUH -pENPOAYKTUBHBIN IpesenTanus, KommneroTep, Onpoc
MOJYITb, TEXHUKA 0€3011acHOCTH. TpaKTHIecKas mrddepeHInPOBaHHOTO -9aCTHYHO- BHICODUITEM TIPOEKTOP
pabota oOy4eHuns TTOWCKOBBIH
-MCCIIE0BATEIbCKUM
METOJ
2 BBenenue B 3Bk Jlexuus, TEXHOJIOTUH -peNpONYKTUBHBII IIpesenranus, Komnsrotep, Omnpoc,
MPOTpaMMUPOBaHUS MpaKTH4ecKas 1 epeHInpOoBaHHOTO -4aCTUYHO- ITpumeps! paboThI IIPOEKTOP JIEMOHCTpaIus
pabora o0yueHus MTOVCKOBBIH CHUCTEM pelieHus 3a1anui
-MCCIIEN0BATENbCKUMA
METOJ
3 PaspaboTka mporpaMMHBIX Jlexuwus, TEXHOJIOTHH -pENpONYKTUBHBIN IIpe3enTanus, Kommsrotep, Omnpoc,
HIPOTYKTOB MpaKTUIeCcKas i hepeHInpPOBaHHOTO -4aCTHYHO- ITpumeps! paboThI IIPOEKTOP JIEMOHCTpaLHs
pabora o0yueHus MOHCKOBBIH CUCTEM
-HCCIEN0BaTEIbCKHM
METOJ
4 Keiic ««Buxropuaan» Jlexuus, TEXHOJIOTUH -peNpONyKTUBHBIN IIpesenTanus, Komnsrotep, JemoncTpanus
MIpaKTHYECKast i hepeHInpOBaHHOTO -4aCTU4YHO- IIpumeps! penienus IIPOEKTOP peuleHui Kelica
pabora o0yueHus MTOVCKOBBIH HEKOTOPBIX
-MCCIIENIOBATENbCKHUM | CIOXKHBIX 3a/1a4
METOJ
5 Ketic «Mara3un» Jlexuwusi, TEXHOJIOTHH -penpOaYKTUBHBIN [IpezenTanus, Kommsrotep, Hemonctpanus
MpaKTU4ecKas 1 hepeHInpPOBaHHOTO -4aCTHYHO- ITpumeps! pemenus IIPOEKTOP pelieHuit keiica
pabora o0yueHus HMOUCKOBBIH HEKOTOPBIX
-MCCIEN0BAaTENbCKUM | CIOXKHBIX 3a/a4
METOJ
6 dopmupoBaHue OOIIEKYIBTYPHBIX Jlexuus, ITo oGcTosITENHECTBAM ITo ITo ITlo Y4acTHE B
KOMIETEHITIH MpaKTHIecKas o0cTosTeTHCTBAM o0cTosITeTHCTBAM o0cTOsITeTIHCTBAM MEpPOTIPHUITHN
pabora
7 Xai-Tek 1ex Jlexmus, ITo oGcTosiTenLCTBAM ITo ITo Ilo Ompoc,
MpaKTU4ecKas oOcTosiTenbCTBAM oOcTosiTenbcTBAM o0cTosITeNIbCTBAM JIEMOHCTpaIus
pabora peleHus 3aJaHui
8 ITonsenenue utoros Jlexuus, TEXHOJIOTUH -penpoIyKTUBHBIN - Komnsrotep, Omnpoc
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Ne HaszBanue pa3neJia, TeMbl ®opMbI TexHoJiorust Metoabl M NpUEeMbI Bo3moskHbIi TexHuuyeckoe ®opma
n/n OpraHu3anuu OpraHu3anuu OpraHu3anuu JUAAKTHYEeCKHii OCHAIIICHHE NoaABeAeHHSI
YueOHBIX 3aHATHI 3aHATHH 3aHATHH MaTepuaJ 3aHATHSA HTOI0OB
MpaKTHYecKas muddepeHIPOBAaHHOTO -4aCTUYHO- MIPOEKTOP
pabota 00y4eHus MTOVUCKOBBIH
-HCCIIeIOBATEIbCKHM

METOI
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Monyas 2. «IIporpaMMupOBaHUE CIOKHBIX YCTPOUCTBY
1. BBeznenue B 00pa3oBaTebHYO IPOrpaMMy, TEXHHKA 0€30MacHOCTH (2 4.).

— Teopus: 3HakOMCTBO ¢ rpymnnoid. O3HAKOMJICHHE YYalllUXCs C MPOrpamMMoi, IpueMaMu M
dhopmamu pabotel. BBomnsiii nactpykTax no OT, I1b, 'O, UC.

— Illpakmuxa: BXOTHOE TECTUPOBAHHUE.

2. ba3oBble 3IeKTPOHHBIC MOAY/IH (6 4.).

— Teopusa: Bunpl SNeKTpOHHBIX MOAY/CH (MCIOMHUTENH, 1aTYMKK). bubnuoreku yrnpaBieHUs
MOIYJISIMH (TTOAKJTFOUCHUE, TPOTPaMMHBIN HHTEPPEHC).

— [lpakmuxa: u3y4eHue OTAEIbHBIX MONYJIEH (IaTUMKU JABUKEHUS, KacaHUs, uU3ruba, cBeTa,
pere, apaiiBep MOTOPOB U TIp.)

3. Co3nanue anmaparHbiX U MPOrpaMMHBIX HHTEpdeiicoB (8 4.).

— Teopus: Ilonstre 06 anmapaTHBIX U MPOTPAMMHBIX UHTEpdeiicax.

— [lpakmuxa: TPOEKTUPOBAHUE U peaju3allvs allapaTHbIX U MPOrpPaMMHBIX HMHTep(deiicos,
pa3paboTKa MIaThl YIpaBIeHUs CUCTEMOH.

4. Keiic «CamonBrxytascs Tenexka» (20 u.).

— Teopusa: O6cyxnenue keica. Bpibop oObekTa MoxmenupoBaHus. Bwibop dakTopoB
BIUSIONIMX Ha TmoBeaeHue oOwbekta. Cozganue woxpenu oObekTa. [lmaHupoBaHue
apXUTEKTYpHI allapaTHON U MPOrpaMMHBIX YacTeil 0ObeKTa.

— [lpakmuxa: pa3paboTka aBTOMATU3HPOBAHHOW CHUCTEMbl «CaMOIBMIKYIIASCS TEIEKKAY.
JleMoHcTpanusl pemeHHbIx kericoB. OOCyKIeHre PEelIeHHbIX KelcoB yuamumxcs. Bzaumuoe
TECTUPOBAHUE CO3/IaHHBIX CUCTEM.

5. Keiic «Cucrema 6e3omacuoctu» (20 u.).
— Teopusa: O6cyxnenue keica. Bpibop oObekTa MopenupoBaHus. Bwibop ¢akTopoB
BIUAIOIMIMX Ha TnoBeaeHne oObekra. Co3ganue Moxenu ooObekTa. [lnanupoBanme
ApXUTEKTYPHI allllapaTHON U MPOTPAMMHBIX YacTei 00beKTa.
— Illpakmuxa: pa3paboTka aBTOMAaTU3HPOBAHHOW cUCTEMBbl «CaMOJIBHMKYIIASCSA TEJIEKKA».
JleMoHcTpanusl pereHHbIX KelicoB. OOCyKeHNe pelIeHHbIX KecoB yuyamumxcs. Bzanmuoe
TECTUPOBAHUE CO3/IaHHBIX CUCTEM.
6. Pabora B xaiirek-mexe. (6 4.).

BeinonHenne mpakTHYeckux 3aaHuil B XalTek-1exe.
7. ®opmupoBaHue OOIICKYIBTYPHBIX KOMIIETeHIUH (6 4.).

Beinonnenue 3aanuii 1715 perieHns KeicoB «TeMaTHueckux Heaenby KBantopuyma.
8. IlonBenenue utoros (2 u.).
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Haspanue pa3neua, ®opMbI TexHoJi0rust Mertoabl 1 npueMbl Bo3moknblil pugakruyeckuii | Texnuueckoe ®opma
Ne TeMBbI OpraHu3anuu OpraHM3anuu OpraHU3alMH 3aHATHI MaTepHaJl OCHALICHHE NoJABeACHUS
n/n y4eOHBbIX 3aHATHIA 3aHATHH] 3aHATHUSA HTOTOB
1 |Bsenenne B Jlexuus, TEXHOJIOTHH -penpOAYKTUBHBII [Ipesenrans, BuaAeoPiIBEM KomnsroTtep, Omnpoc
o0pazoBaTesbHBIN npakTuyeckas padora | nuddepeHurpoBaHHOTO -4aCTUYHO-TIOMCKOBBI IIPOEKTOP
MOAYIIb, TEXHHUKa o0yueHus -ACCIIE0BATEILCKUHN METO/T
0e30I1aCHOCTH.
2 | ba3oBbIe ANEKTPOHHBIC Jlexuus, TEXHOJIOTUU -pEenpOAYKTUBHBIHI [IpesenTanus, [Ipumepst Kommbrotep, Ompoc,
MOJYIIH. npakTuyeckas pabdora | nuddepeHurpoBaHHOTO -4aCTUYHO-TIOMCKOBBIN paboTsl cucteM IIPOEKTOP JIEMOHCTpAIHs
o0yueHus -MCCIE0BAaTENbCKUIT METON peleHus
3aJaHUuN
3 |CozmaHune ammapaTHBIX Jlexuus, TEXHOJIOTHH -penpOAYKTUBHBII [IpesenTanus, [Ipumepsl Kommnsrotep, Ompoc,
U IPOrPaMMHBIX npakTHdeckas padora | nuddepeHnrpoBaHHOTO -4aCTHYHO-TIOUCKOBBII paboTsI cucTeM MIPOEKTOP JEMOHCTpAaLHs
nuHTepdeiicos. o0yueHus -MCCIE0BAaTEIbCKUI METON peleHus
3a/laHui
4 | Keiic Jlexuus, TEXHOJIOTUH -penpoayKTUBHBII IIpesenranus, Kommerotep, | demoHCTpanus
«CaMoBIKyIIascs npakTuyeckas padora | nuddepeHurpoBaHHOTro -4aCTUYHO-TIOMCKOBBIN [TpumMeps! pemeHnst HEKOTOPBIX IIPOEKTOP pereHui
TEIIEXKK o0y4eHus -UCCJIEA0BATENIbCKUM METO] CJIOXKHBIX 3aJa4 Kelca
5 |Keiic «Cucrema Jlexuus, TEXHOJIOTUH -penpoayKTUBHBII IIpesenranus, Kommrerotep, | demoHCTpanus
0e301acHOCTIY npakTHdeckas padora | nuddepeHnrpoBaHHOTO -4aCTHYHO-TIOUCKOBBII [IpuMeps! pereHnst HEKOTOPBIX IIPOEKTOP peleHui
o0yueHus -MCCIE0BAaTEIbCKUI METO CIIOJKHBIX 3aJ]1a4 Kelca
6 | DopmupoBaHue Jlexuwus, ITo obcTosTemHCTBAM ITo obcTosiTeMHCTBAM [To obcrosiTenscTBAM ITo y4acTue B
OOIIEKYIBTYPHBIX npakTHyeckas padbora 00CTOSATENHCTBAM | MEPOIPHUSITUH
KOMIETEHIINH
7 | Xaii-Tek mex Jlexnus, ITo oGcTosITENHECTBAM ITo oGcTosITENHECTBAM ITo oGcTosiTENnECTBAM ITo Ompoc,
IIpaKTH4ecKas padora 00CTOSATENTHCTBAM | IEMOHCTPAIUS
peneHus
3a/laHui
8 |IloxBeneHue UTOrOB Jlexuus, TEXHOJIOTHHU -penpoayKTUBHBII - Komnsrotep, OIIpocC
npakTH4eckas pabdora | nuddepeHurpoBaHHOTO -4aCTHYHO-TIOUCKOBBIN IIPOEKTOP

o0y4eHus

'HCCHGHOB&TGHLCKI/Iﬁ METOJ




IT-KBAHTYM
Monyas 3. (72 4)
1. BBeaenue B 00pazoBarenbHbII MOTYIb, TEXHHKA 0€30MacHOCTH (2 Jaca).

— Teopus: 3HakOMCTBO ¢ rpynmnoi. O3HaAKOMJICHHE YyYalllUXCsA C MPOrpamMMoM, MpueMaMHu U
dhopmamu padotsl. BBoansiii uactpykrax no OT, I1b, 'O, UC.

— Illpaxmuxa: 6ecena, onpoc.

2. YcTpoiicTBO MUKpOKOMITBIOTEpa raspberry pi (6 acos).

— Teopusa: O6mme cBenenns o MK raspberry pi. Cpena paspaborku Python IDE. f3mix
nporpammupoBanus Python. Cunrakcuc. BBox M BbIBOI JaHHBIX. [lepeMEHHbIC M THITBI
XPAHUMBIX JaHHBIX.

— Ilpakmuxa: peuieHue Yy4eOHBIX 3aJa4 JUIsl TOTPY)KEHHUST B OCOOEHHOCTH  SI3bIKA
IIPOrpaMMHUPOBAHUS.

3. GPIO raspberry pi (10 gacos).

— Teopus: W3ydenwe Momyiel TOAKIOYAEMBIX K raspberry pi (garumku BIIaXXHOCTH,
TEeMIIepaTyphl, OCBEIICHHOCTHU U Tp). TectupoBanue. OTnaaka.

— Ilpakmuka: pabora ¢ OC Linux, wusyuenue wuHTepdeiica npuaokeHuid, padbora co
CTaHJapTHBIMU OMOINOTEKAMH.

4. Keiic «OnmeKTpoHHas cUCTeMa «CBOM-uyxoi»» (20 yaca).

— Teopusa: OOcyxneHue keica. AHanu3 OMMKAMIIUX KOHKYPEHTOB. BblneneHue THIOBOI
CTPYKTYpPBl YCTPOWCTB THMa «DIEKTPOHHAs CHCTEMa «CBOM-uyxoi»». lIpoexTupoBanue
JIOTHKH paboTHl ycTpoicTBa. Peanmmsanus roToBoro mpopykra. TecTupoBaHHE W OTIaIKa.
[ToaroToBka MpoaykTa K pacpoCTPAHEHUIO.

— [lpakmuxa:  pa3paboTka  yCTpoHCTBAa  «DJEKTPOHHAs  CHUCTEMAa  «CBOM-UYXKOI».
JleMoHCTpanus pemeHHbIX keiicoB. OOCykeHne pemeHHbIX KeHCoB yJanmxcs. B3anmuoe
TECTUPOBAHUE CO3/IaHHBIX CUCTEM.

5. Keiic «Mogenb «camoaBIbKyIascs tenexka» (20 gaca).
— Teopusa: OOcyxneHue keiica. AHanu3 OnmXalIIMX KOHKYpEHTOB. Beinenenue TumoBoi
CTPYKTYphl ycTpoicTBa. I[IpoekTupoBanue mnoruku paboOThl ycTpoicTBa. Peanmszarus
MPOrpaMMHOIO  MpoaykTa. TecTupoBaHue u omiagka. [loaroroBka mpoaykTa K
pacnpoCTPAHEHHUIO.
— [lpakmuxa: pa3paboTKa yCTpOIICTBa MOJENIN «CaMOJIBHXKYIIAsiCs TelekKa». JleMoHcTpaius
pelIeHHbIX KeicoB. OOcykIeHne pelIeHHbIX KeHcoB yuamuxcs. BzaumHoe TecTupoBaHue
CO3/IaHHBIX CHUCTEM.
6. Pabora B xaiiTek-1iexe. (6 4.).

BrinonHenne npakTUUYECKUX 3aJaHUui B XalTeK-LIeXe.
7. ®opmupoBaHUe OOIIEKYIbTYPHBIX KOMITETeHIUH (6 4.).

Brinonnenue 3ananuii A1 penieHus: KeMCcoB «TeMarnyeckux Henenb» KBantopuyma.
8. Iloxsenenue utoros (2 Jaca).
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IT-KBAHTYM
Monyas 3.
Ne HaszBanue pa3nesa, TeMbl ®opMbI TexHosiorust Mertoabl 1 npueMbl Bo3moskHbIiH Texnunueckoe ®opma
n/n OpraHu3anmu OpraHu3anuu OpraHu3anuu AUJAKTHYECKUH OCHAallleHHe NoABeIeHU
Y4eOHBIX 3aHSITHI 3aHATHI 3aHATHI MaTepuaJ 3aHATHUSA UTOI0B
1 BBenenne B 00pa3oBaTeNbHBIN Jlexuus, TEXHOJIOTHH -penpOayKTUBHBIN IIpesenranus, Komnsrotep, Omnpoc
MOAYIb, TEXHHKA 0€30MaCHOCTH. MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTUYHO- BuneoGUIBEM MIPOEKTOP
pabota o0yueHus TTOMCKOBBII
-MCCIIEN0BATEIbCKUI
MeTOx
2 YerpoiicTBo MHUKpPOKOMIIBIOTEPA Jlexuus, TEXHOJIOTHUH -penpOAYKTUBHBII IIpe3enTanus, Kommsrotep, Omnpoc,
raspberry pi MpaKTHIECKast i hepeHInpoBaHHOTO -4aCTUYHO- [Tpumeps! paboTs MIPOEKTOP JIEMOHCTpAIHs
pabora o0yueHns TIONCKOBBIH CHCTEM pelIeHus 3aJaHui
-HCCIIeIOBATEIbCKUI
METOox
3 GPIO raspberry pi Jlexnus, TEXHOJIOTHH -penpoOayKTUBHBIN [Ipesenrarus, Komnsrotep, Omnpoc,
MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTUYHO- [Tpumeps! paboTh HPOEKTOP JIEMOHCTpaIus
pabora o0yueHus MTOUCKOBBIH CHCTEM peleHus 3aaHui
-MCCIIEN0BATEIbCKUI
MeTox
4 Keiic  «OnexrpoHHas  cucrema Jlexuus, TEXHOJIOTHUH -penpOAYKTHUBHBII [IpesenTanus, Kommsrotep, JeMoHcTpanus
«CBOU-TYXKOM»» MpaKTHIECKast muddepeHInpoBaHHOTO -4aCTUYHO- [Tpumeps! pemenust TIPOEKTOP penieHuii keiica
pabora o0yueHns TIOUCKOBBIH HEKOTOPBIX
-MCCJICIOBATENBCKUI | CIIOMKHBIX 3a/1ad
METOx
5 Keiic «Mopenb «caMOABIDKYIIasICS Jlexuus, TEXHOJIOTUH -penpoOaYKTUBHBII IIpesenranus, Komnsrotep, Jemoncrpanus
TEJIEHKKAN) MpaKTHIecKas g depeHIIPOBaHHOTO -4aCTHYHO- [Ipumeps! pemeHust MPOEKTOP pemeHuit keiica
pabora o0OyueHust TTOMCKOBBII HEKOTOPBIX
-FCCIIEIOBATEeILCKUM |  CIIOXKHBIX 3a/1a4
MeTox
6 Xan-Tek 1mex Jlexrus, ITo oGcrosiTenscTBAM Ilo ITo ITo Pemrenne
MpaKTU4ecKas o0cTosITeNIbCTBAM o0cTosITeNbCTBAM 00CTOSITENILCTBAM | IPAKTHUECKHX 33184
pabora
7 ®dopmupoBaHne 00IMIEKYIBTYPHBIX Jlexuus, ITo obcrosiTenpecTBAM ITo o o ydacTtue B
KOMIETEHIUH MpaKTU4ecKas o0cTosITENIHCTBAM o0cTosITENICTBAM o0cTosITeNIbCTBAM MEpONpPUATHH




IT-KBAHTYM

Ne HaszBanue pa3nesa, TeMbl ®opMbI TexHosorus Mertoabl 1 npueMbl Bo3moskHbIi Texnunueckoe ®opma
n/n OpraHu3anuu OpraHu3anuu OpraHu3anuu AUAAKTHYECKHIt OCHAILleHHe noJaBeIeHUs
Y4eOHBIX 3aHSITHI 3aHATHI 3aHATHI MaTepuaJ 3aHATHUA HUTOIrOB

pabota

8 ITonsenenue utoros Jlexuus, TEXHOJIOTHH -penpOayKTUBHBIN - Komnsrotep, ompoc
MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTUYHO- MIPOEKTOP
pabota o0yueHus TTOMCKOBBII
-UCCIIEZI0BATENbCKUIL

METOI
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Monyas 4. (72 4)
1. BBeaenue B 00pa3oBarenbHbIN MOTY/Ib, TEXHHKA 0€30TacHOCTH (2 Jaca).

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

— Ilpaxkmuxa: 6ecena, onpoc.

2. YcrpoiictBo MuKpokoHTpoiiepa STM32 (6 gacos).

— Teopusa: O6mue cBemenuss o MK STM32. Cpena paspaborku Keil uVision5. S3bik
nporpammupoBanusa C++. Cunrakcuc. BBon u BbiBoz 1aHHBIX. OCHOBHBIE METOMBI M KJIACCHI.

— Ilpakmuxa: peuieHne y4eOHBIX 3aa4 JUIsl IIOTPYKEHUSI B OCOOCHHOCTH MTPOrpPaMMHUPOBAHUS
MK.

3. GPIO STM32 (10 gacos).

— Teopusa: N3yuenue ocobeHHOCTEH moakioueHust Moayned k STM32 (naruuku BIIaXXHOCTH,
TeMIIepaTyphl, OCBEIIEHHOCTH U 1p). TectupoBanue. OTiiaaka.

— Ilpaxmuxa: n3y4enne uHTEpQeiica MpUIIoKeHH, paboTa co CTaHAAPTHRIMUA OHOIIMOTEKAMH.

4. Keiic «Mogenp aBToHOMHOM cuctembl «llopraTtuBHas anekTpoHHas urpa»» (20 yaca).

— Teopua: OOcyxneHue keica. AHanu3 OMMKAMIIUX KOHKYPEHTOB. BblneneHue THIOBOI
CTPYKTYphl ~MOJAENU aBTOHOMHOW cucTteMbl «llopraTuBHas dSJIEKTpPOHHAs  UTPay.
[IpoekTupoBaHue JIOTUKM pPAOOTHl MPHJIOKEHUS YCTpoiicTBa. Peanmsauust npoaykra.
TectupoBanue u omiagka. [loaroroska npoaykra K pacpocTpaHEHHIO.

— Ilpaxmuxa: pa3paboTKa MOJeNTM aBTOHOMHOU cucTeMbl «llopTaTBHAS ANIEKTPOHHAST UTPay
JleMoHCTpanus pemeHHbIX keiicoB. OOCykKIeHHE PEeIICHHBIX KEHCOB ydyamuxcs. Bzaumuoe
TECTUPOBAHUE CO3/IaHHBIX CUCTEM.

5. Keiic «Mopens aBTOHOMHOM CHCTEMBI «IEKTPOHHBIN cerih»» (20 waca).
— Teopusa: OOcyxneHue keiica. AHanu3 OnmXalIIMX KOHKYpEHTOB. Beinenenue TumoBoi
CTPYKTYphl TnpuiiokeHus. [IpoekTupoBaHMe JIOTMKM pPabOTHl TNpuiokeHus. Peannzanus
MPOrpaMMHOTO  MpoaykTa. TecTupoBaHue u omiagka. [loaroroBka mpoaykTa K
pacnpoCTPAHEHHUIO.
— [lpakmuxa: pa3paboTKa MOJENM aBTOHOMHOW CHCTeMBbl «ODJEKTPOHHBIN  cerdy.
JleMoHCcTpanusl pereHHbIX KelicoB. OOCyKIeHNe pelIeHHbIX KecoB yuamuxcs. Bzaumuoe
TECTUPOBAHUE CO3/IaHHBIX CUCTEM.
6. Pabora B xaiiTek-1iexe. (6 4.).

BrinonHeHne NpakTHYECKUX 3alaHUi B XaUTEK-1IEXE.
7. ®opmupoBaHUe OOIEKYIbTYPHBIX KOMIIETEHIUH (6 4.).

BrinonHenue 3aianuil A1 peleHus KEMCOB «TeMaTHYeCKUX Helenb» KBantopuyma.
8. Iloxsenenue utoros (2 Jaca).
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IT-KBAHTYM
Monayas 4.
Ne Hassanue pasneiia, TeMbl ®opMbI TexHosorus Meroabl 1 npHeMbI Bo3MokHbIH Texnunueckoe dopma
n/n OpraHM3anuu OpraHM3anuu OpraHM3anuu AUAAKTHYECKHIA OCHAILleHHe NoJABeJeHUS
Y4eOHBIX 3aHATHI 3aHATHH 3aHATHI MarepHaJl 3aHATHA HMTOI0B
1 Beemenne B 00pa3oBaTeIbHEINA Jlexuus, TEXHOJIOTHUH -penpOAYKTUBHBII IIpesenTanus, Kommsrotep, Omnpoc
MOJYITb, TEXHUKA 0€3011acHOCTH. paKTHIecKas g hepeHIIPOBaHHOTO -9aCTHYHO- BHICODUIEM TIPOEKTOP
pabota o0Oy4eHus TTOMCKOBEII
-MCCIEN0BaTEIbCKUI
METO
2 YCTpORCTBO MUKPOKOHTPOJLIIEPA Jlexuus, TEXHOJIOTUH -penpoayKTUBHBII IIpesenranus, Komnsrotep, Omnpoc,
STM32 MpaKTU4ecKas muddepeHInpoBaHHOTO -4aCTUYHO- [Tpumeps! paboTh MPOEKTOP JIEMOHCTpaIus
pabora o0yueHus TIOMCKOBBIHN CHCTEM peleHus 3aAaHui
-UCCIIEAI0BATENIbCKUIM
MeTOx
3 GPIO STM32 Jlexmms, TEXHOJIOTHH -penpOayKTUBHBIN [Ipesenrars, Kommrrotep, Omnpoc,
MpaKTUIeCcKas i hepeHInpoBaHHOTO -4aCTHYHO- [Tpumeps! paboTs MIPOEKTOP JIEMOHCTpaLHs
pabora o0yueHns MTOMCKOBBII CHCTEM pelIeHus 3a1aHui
-MCCIEe0BaTENbCKUI
METO
4 Keiic «Monens aBTOHOMHOM Jlexuus, TEXHOJIOTUH -penpOAYKTUBHBII IIpesenranus, Komnsrotep, JeMoncTpanus
cuctemsl «IlopratuBHas MIpaKTHYEeCKast nuddepeHIUPOBaHHOTO -4aCTUYHO- IIpumeps! penienus MIPOEKTOP pelIeHui kelca
AIIEKTPOHHAS UTPA» pabora o0yueHus MTOMCKOBBIN HEKOTOPBIX
-MCCJIEIOBATEeIIbCKUM | CIIOXKHBIX 3a/1a4
MeTox
5 Ketic «Mopaenb aBTOHOMHON Jlexuus, TEXHOJIOTHUH -penpOAYKTHUBHBII [IpesenTanus, Kommsrotep, JeMoHcTpanus
cHCcTeMBI «DJIEKTPOHHBIN ceH(»» MpaKTUIecKas muddepeHInpoBaHHOTO -4aCTHUYHO- IIpumeps! pemenus MIPOEKTOP peleHni keiica
pabora o0yueHuns MTOMCKOBBII HEKOTOPBIX
-MCCIE0BAaTEeIbCKHUM |  CIIOXKHBIX 3334
METO
6 Xaii-Tek mex Jleknus, ITo oOcrosiTenbcTBAM Ilo ITo Ilo Pemrenue
MpaKTHIecKas o0cTOsITeTCTBAM o0cTOsITeTHCTBAM 00CTOsITEThCTBAM | IPAKTHIECKUX 33439
pabora
7 DopMupoBaHHE OOIIEKYITBTYPHBIX Jlexuus, ITo obcrosiTensCcTBAM ITo Ilo Ilo ydacTue B
KOMIETEHITIH MpaKTHIecKas o0cTOsITeTCTBAM o0cTOsITeThCTBAM o0cTOsITeTHCTBAM MEpPOTIPUITHN
pabora




IT-KBAHTYM

Ne HaszBanue pa3neJia, TeMbl ®opMbI TexHosorus Mertoabl 1 npueMbl Bo3moskHbIi Texnunueckoe ®opma
n/n OpraHu3anuu OpraHu3anuu OpraHu3anuu AUAAKTHYECKHIt OCHAILleHHe noJaBeIeHUs
Y4eOHBIX 3aHSITHI 3aHATHI 3aHATHI MaTepuaJ 3aHATHUA HUTOIrOB
8 ITonsenenue utoros Jlexuus, TEXHOJIOTHH -penpOayKTUBHBIN - Komnsrotep, ompoc
MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTUYHO- MIPOEKTOP
pabota o0yueHus TTOMCKOBBII
-HcCIe0BaTeIbCKUI

MCTO




ImT-KBAHTYM

I11. KoMmiuieke opraHu3anMOHHO-NEIATOTMYeCKUX YCJI0BH I

111.1. KanenmapHubiii yaeOHbIN rpaduk, BKIOYAOIINN MECSI, YHCIIO0, GOpMY IPOBEICHUS 3aHATHUSA,
KOJIMYECTBO YaCOB 3aHATHUS, TEMY, MECTO MPOBEICHUS 3aHATHS B COOTBETCTBUU C KaJleHAAPHBIMU
JaTaMH TEKYIEro yueOHoro roja (mpuioxenue 1 K mporpamme)

111.2. PecypcHoe oOecriedeHre mporpaMmbl:

— MamepuanbHo-mexHuyeckoe obecneyenue: KaOWHET, OCHALICHHbBIN KOMITBIOTEPHON TEXHUKOM,
He MeHee | kommbroTepa Ha 1 oOyuaromerocs;
e annapamnoe obecneyeHue: TIEPCOHAILHBICE KOMIBIOTEPHI (HOYTOYKHM) - He MeHee |
yCTpOHCTBa HA 1 00y4aromerocs; mpoeKTop, 10CKa
® npoecpammnoe obecneyenue: onepannonHas cucrema Linux (Xubuntu 18.04) wimm Windows
10 professional; Opay3ep Mozilla FireFox; daiinossiii Menemxep DoubleCommander; si3pik
nporpammupoBanus Python; cpema paspaborku Atom; TtekcToBbiii pemakrop Geany;,
rpaduuecknii penakrop Gimp; opucHsiii maker Libre Office.
— cneyuanvHoe obopyodosanue: obopynosanue IT-KBantyma: naTuyiku cBera, pacCTOSHUS,
THPOCKOTI, JpaiiBep JBHUraTelisi, KOHTAKTHBIC JaTYHMKH, MOTOPBI, CEPBOIIPHBOJIBI U IPYTOE.
— uHgopmayuonHo-memooudeckoe ooecneverue (METObI U IPUEMBI pabOTHI C YUAIIUMUCH,
¢dbopmebl 3aHIATHH IO pazaenam, (GOpMBbI U BHIBI KOHTPOJIS, (POPMBI OTCICKUBAHUS U (HUKCAITIH
pEe3yJIbTaTOB, OPraHU3aIKsl B3aUMOJICHCTBHS C POJUTEIISIMH).

Ilenaroruyeckue TeXHOJIOTHU:

— TEXHOJIOTUH DPA3BUBAIOIIETO OOYyYEHUs, HampaBlieHHbIE Ha OOIIee IEeJIOCTHOE pa3BUTHE
JUYHOCTH, HA OCHOBE AaKTHBHO-JIESATENFHOTO Crocoba oOy4eHHs, YYWTHIBAIOIIHE
3aKOHOMEPHOCTH Pa3BUTHUS U OCOOCHHOCTH UH/IUBUIYYMa,

— TEXHOJIOTUH JIMYHOCTHO-OPHEHTHPOBAHHOTO OOYydYeHHs, HalpaBlieHHbIE Ha pa3BHTHE
UH/IUBUYaJIbHBIX T103HABATEJIbHBIX CIIOCOOHOCTEH KaXa0ro peOeHKa, MAaKCHMallbHOE
BBISIBJICHHE, PACKPBITHE U MCIIOJIb30BAHNE €TO OTIBITA;

— TexHoNoruu U depeHIIMPOBAaHHOTO O00yueHus, obOecreunBaroIIue OO0y4YeHHEe KaKJIO0TOo
o0y4arolerocs Ha ypoBHE €ro BO3MOKHOCTEH M CIOCOOHOCTEH;

— TEXHOJIOTUH COTPYIHHYECTBA, PEATH3YIOUINE IEMOKPATH3M, PaBEHCTBO, MApTHEPCTBO B
OTHOIICHHUAX Tenarora M OOyYaroIlerocs, COBMECTHO BBIPAOATHIBAIOT ILEJH, COJCpXKAaHWE,
JTAl0T OLIEHKH, HAXOJSICh B COCTOSIHUM COTPYAHUYECTBA, COTBOPUYECTBA.

— NPOEKTHBIE TEXHOJIOTUH — JIOCTIKCHHE LENH Yepe3 JETAIbHYI pa3paboTKy MpoOiIeMsl,
KOTOpasl JOJDKHA 3aBEPIIMTHCS PEANbHBIM, OCSA3a€MBIM TPAKTHUYECKUM  PE3yIbTaToM,
0(pOPMIICHHBIM TEM WJIM UHBIM 00Pa3oM;

— KOMIIBIOTEpPHBIE TEXHOJIOTUH, (Qopmupyomue yMmMeHue pabortatb ¢ uHpoOpMaImei,
UCCIIEIOBATENIECKAE YMEHHSI, KOMMYHUKAaTHBHBIE CIOCOOHOCTH.

MeTtoabl 00yyeHus1:

— cIoBecHbIe (yCTHOE M3JIOKeHHe, Oecela, OOBbsICHEHUE, JUCKYCCHUs, aHAaJU3 TEKCTa, aHaJW3
CTPYKTYpBI);

— HamgHbIe (METOA JEMOHCTpAIUil, METO/ MILTIOCTPALIUNA, TPUEMOB PabOThI HA 00OPYIOBAHUH,
HaOmozieHne, pabota mo o0pasily, MEeTO/l HarIJHOTO MOJICIIMPOBAHMUS);

— METO/IbI IPAKTHUECKOT0 00y4deHHsl (TPEHUHT, TPEHUPOBOYHbBIE YIIPAXKHEHUS, J1a00paTOpHbIE U
IpakTHYecKkue paboThl, TBOpUECKHE paboThI U Tp.);
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— METOJIbI MPOOJIEMHOTO O0y4YeHHs (COOOIIAoIIee M3JIOKEHHE C JIEMEHTaMH MPOOJIEMHOCTH,

[IO3HABATENIbHOE MPOOJIIEMHOE M3JIOKEHHE, JUAJIOrMYeckoe IpoOJeMHOE H3JI0KEHHE,
OBPUCTUYECKUM MM YACTUYHO-IIOMCKOBBIA METOJI, MCCIIEIOBATEIbCKUN METOJ, METO/ KEMCOB

U 1p.).

@opMbl NPOBeIeHNS 3aHATHI: JEKIUS; IpaKTUYecKas padoTa; caMmocToaTeIbHas padoTa;
MIPOBEPKa M KOPPEKIHS 3HAHUI U yMEHHI; Oeceqia; TEXHUYECKOE COPEBHOBAHUE; OPraHU3aIIMOHHO-
NesITeNIbHOCTHBIE UTPBL; SKCKYPCHUS; MHIUBUAYaIbHAs (TPYIIOBasi) 3alIUTa IPOEKTOB.

JAnarnoctuka 3(p(peKTUBHOCTH 00PA30BATEIBLHOIO MPoOLecca

OCYH.[CCTBJISICTCSI B TCYCHHEC BCETO CpOKa pC€ain3alru IporpaMmal. 39TO0 moMoraet CBOCBPEMCHHO
BBISIBJISITH MTPOOEIIBI B 3HAHUSAX, YMEHHUAX YUaIIUXCA, TUIAHUPOBATh KOPPEKLIMOHHYIO paboTy,
OTCJIC)KUBATh TWHAMUKY pa3BuUTHs aete. [ oneHkn 3pexTuBHOCTH 00pa30BaTeIbHON POTPaMMBbl
BBI6paHBI CICAyromue KpUTCpruu, ONpeaACIAOINC pa3BUTHC UHTCIICKTYAJIbHBIX U TCXHUYCCKUX
CHOCO6HOCT€I71, ydalmuxcs: pa3sBUTHUC ITAMATH, B006pa)KCHI/I$I, 06pa3H0ro, JJOT'HYECKOTO U TCXHHUYCCKOT'O
MBIIJICHUA.

Kpurtepun ouneHku pe3yibTaToB aTTECTAIUN 00y4AOIIMXCS

OO1muMHU KpUTEPUSIMHU OLIEHKH Pe3yJAbTaTUBHOCTH OOy4EHUs SBISIOTCS:

— OLICHKA YPOBHS TEOPETUUYECKUX 3HAHUM;

— OIICHKA YPOBHS NMPAKTHYECKON MOJrOTOBKU YYalUXCS;

— OIICHKA YPOBHS Pa3BUTHUS U BOCIIUTAHHOCTH O0Y4aIOIINUXCS.

Pesynbrarel KOHTPONIS GUKCUPYIOTCS B IMATHOCTHUECKON KapTe.

YpoBHu IMapameTpsbl Hoka3arenu
Bricokuit Teopernueckue 3HaHuA. | OOyJarOUIMIiCS OCBOMII MaTepral B IOJTHOM o0beMe.
yposeHs (80- 3HaeT ¥ MOHMUMAET 3HaYeHHE TEPMHHOB, CAMOCTOSTEIIFHO OPUCHTHUPYETCS B
100%) COJICP)KAHUH MaTepHaa 1mo TeMaM.

yYaIUiCsT  3aWHTEPEeCcOBaH, TNPOSBISET YCTOWYMBOEC BHHMMAaHHE K
BBITIOJTHEHHIO 3aJJaHUM.

[Ipaxktuueckne ymeHus u|CnocoOeH NPUMEHATh NPAKTHUECKHE YMEHHs M HaBBIKM  BO BpeMs
HABBIKU. BBIIIOJIHEHMSI CaMOCTOSTENbHBIX 3aiaHuil. [IpaBuUnbHO U 10 HA3HAYECHUIO
MPUMEHSET HHCTPYMEHTHI. PaboTy akKypaTHO IOBOAUT 710 KOHIIA.

MoxeT OLEHUTh Pe3yNIbTAThl BHIIOIHEHHS CBOETO 3aJaHMs M JIaTb OLICHKY
paboTHI CBOETO TOBapHIIA.

Cpenuuii Teoperndeckue 3HaHKS. | YUalIuidicss OCBOMJI 0a30BBIC 3HAHWS, OPHEHTHPYSTCS B COJCpIKaHHU
yposens (50- Mareprana [0 TeMaM, HHOrma oO0palaeTcsi 3a I[OMOLIBI0 K IIEarory.
79%) VYuyamuiics 3aMHTEpECOBaH, HO HE BCET/a NPOSIBISET YCTOHYNBOE BHUMAHHUE

K BBIINIOJIHCHUIO 3aJIaHUA.

HpaKTI/I'-IeCKI/Ie YMEHUA U BnaneeT 68.30BI)IMI/I HaBbIKaMHM ©W YMCHHUAMHU, HO HE BCErga MOXKET
HAaBBIKH. BBITNIOJJHAUTE CAMOCTOATCIIBHOC 3aJJaHUEC, 3aTPYAHACTCA W MPOCHUT IMOMOIIU
nexarora. B pabote momyckaeT HEOPEKHOCTb, JIeJaeT ONTUOKH, HO MOXKET
YCTPaHHTH WX MMOCJIC HABOISIIUX BOIIPOCOB MIIA CaMOCTOATENEHO. OICHUTh
Pe3yNBTaThl CBOCH IEATEIFHOCTH MOXKET C TIOICKA3KOH mearora.

Huskuit Teopetnueckue 3HaHus. |Brageer MUHMManbHBIMH  3HAHUSIMH, OPUEHTHPYETCS B COAEPKAHUU

YpOBEHb MaTepuaa Mo TeMaM TOJbKO C MOMOUIbIO MeJarora.

gég/m,me [IpakTnueckue ymenus: u|Brnageer MUHMMAaNbHBIMU Ha4aJIbHBIMM HaBBIKAMHU U YMEHHUSIMH. Y4Ualluics
) HaBBIKH. CIOCOOEH BBITIONHATH KOKIYIO OMNEPAINI0 TOJBKO C IMOJCKA3KOW Imeaarora

nnn  TtoBapumied. He Bcerma mpaBHIBHO NPUMEHSET HEOOXOIUMBIH
WHCTPYMEHT WJIM Ha WCIONB3yeT BoBce. B pabore pomyckaeT rpyoObie
ommOKH, HE MOXET WX HAWTH WX Jaxe Mmocie ykazaHus. He cmocoben
CaMOCTOSITENIFHO OIIEHUTD PE3YIBTATHI CBOCH paboTHI.
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CBonHasi Ta0suIa pe3yJbTAaTOB 00y4YeHUsA

Ilemaror a/0
Ne dPHUO Onenka Onenka HTorosas onenka
n/n o0yuarourerocst TeopeTHYeCKUX NMPaKTHYECKUX
3HAHUH YMEHUI 1 HABBIKOB

~N o g~ W|IN|E

y‘le6HO-MeTOHI/I‘leCKI/IC cpeacTBa O6y‘IeHI/I$IZ

CIeLMaIM3UPOBAHHAs JIUTEpaTypa 10 HallPaBJICHUIO, NOA0OPKa )KypHAJIOB;

HA0OPbI TEXHUYECKOH JJOKYMEHTAIMH K TPUMEHSIEMOMY 000PYI0BaHUIO;

00pa3ibl MOJIENIEH M CUCTEM, BBITTOJHEHHBIE 00YYaIONMMICS U TIEJaroroM;

I1aKarel, (pOTO U BUAEOMATEPUATIBL;

yuyeOHO-MeTon4YecKue 1ocobuss Juid mefgarora  H - OOydYaroIUXCs,  BKJIIOYAIOIINE
JUIaKTUYEeCKUH, WH(OPMALMOHHBIN, CIPAaBOYHBIA MaTepUallbl Ha PA3JIMYHBIX HOCHUTEISX,
KOMIIBIOTEPHOE M BUJICO 00OPYIOBaHUE.

HpI/IMeH}IeMOG Ha 3aHATHAX TUIAKTHYCCKOC U yqeGHo-MeToanecxoe o0OecIieueHHe BKIIFOUAET B
cebs OJICKTPOHHBIC y‘Ie6HI/IKI/I, CIIpaBOYHBIC MAaTC€pUalibl U CUCTEMBI UCTIOJIB3YEMBIX IIPOrpamMm,
MaTepualibl CCTU I/IHTepHCT.

V1. Cnincoxk uteparypsbl

JIureparypa ais npenogaBareJisi:

1.

Xaxaes, N.A. [IpakTukyMm 1o ajaropuTMHU3allMu U IporpaMMupoBanuto Ha Python : kypc /
N.A. XaxaeB. - 2-e u3a., ucnpaB. - M. : HanumonanbHblii OTKpBITBIH YHUBEpCUTET
«UHTYUT», 2016. - 179 c. : un. - bubnuorp. B kH. ; To e [Dnekrponnslit pecypc]. - URL:
/Ibiblioclub.ru/index.php?page=book&id=429256 (28.05.2019).

Sweigart, A. Pa3paboTka KOMIBIOTEPHBIX UTP Ha s3bike Python / A. Sweigart. - 2-e u3m.,
ucnp. - M. : Hannonanensiii OtkperTsiii YHUBEpcuteT «MHTYUT», 2016. - 505 c. : un. ; To
xe [Dmextponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=429009
(28.05.2019).

Cy3u, P.A. fA3pik nporpammupoBanus Python : xypc / P.A. Cy3u. - 2-e uzz., ucnp. - M. :
Wntepuer-Yuusepcurer Mupopmannonusix Texnomoruit, 2007. - 327 c. - (OcHOBBI
nHpopManmoHHbIX TexHomorui). - ISBN 978-5-9556-0109-0 ; To xe [DneKTpOHHBIH
pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=233288 (28.05.2019).

Sweigart, A. Pa3paboTka KOMIIBIOTEPHBIX UTP ¢ oMol Python u Pygame / A. Sweigart. -
2-e u3n., uctp. - M. : Haunonaneusiit OtkpeiTeiii YHUBepcuteT «MHTYUT», 2016. - 290
C. : W1 ; To xKe [DnexTpoHHBIH pecypc]. - URL:
/Ibiblioclub.ru/index.php?page=book&id=429001 (28.05.2019).

byitnaueB, C.K. OcHoBBI nporpammupoBaHus Ha sizbike Python : yue6Hoe mocobue / C.K.
byiinaues, H.IO. boknar ; MunuctepctBo oO6pazoBanus u Hayku Poccuiickoit ®eneparum,
VYpanbckuii denepanbHblii  yHUBepcUTeT WMeHH TnepBoro Ilpesumenta Poccum b. H.
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Enprnuna. - ExkarepunOypr : M3narenbctBo Ypansckoro yHuBepcutera, 2014. - 92 c. : Taou.,

wi. - bubanorp. B xH. - ISBN 978-5-7996-1198-9 ; To xe [Onexkrponnsiii pecype]. - URL:

/Ibiblioclub.ru/index.php?page=book&id=275962 (28.05.2018).

Cesepenc, Y. Beenenue B nporpammuposanue Ha Python / Y. Cesepenc. - 2-e u3n., ucmp. -

M. : Hattmonaneubiit OTkpbiThil YHUBepcuteT «MMHTYUT», 2016. - 231 c. : cxem., ui. ; To
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VI. llpujioxenus

[Tpunoxenue 1.

Kanennapusiii yaeOubIi rpadux Mmoxyns 1. «OcHOBBI pa3pabOTKH MPOrPaMMHBIX TPOTYKTOBY.
KonuuecTBo yueOHbBIX Heenb: 34

PexxuM mpoBesieHns 3aHATUI: 2 pa3a B HEJENIO 110 2 yaca

[Ipa3nHUYHBIE U BBIXOAHBIE IHU (COITIACHO TOCY/IAPCTBEHHOMY KaJIEeHAAPIO)
04.11.2018, 01.01.2019-08.01.2019, 23.02.2019, 08.03.2019, 01.05.2019, 09.05.2019
KaHukyIApHbIM IEpUON:

- OCeHHHE KaHUKYIbI — ¢ 29 okTs10ps 2019 mo 04 nosi0ps 2019;

- 3MMHUE KaHUKYJIbI — ¢ 28 nexadps 2019 no 08 saBaps 2020;

- BECEHHME KaHMKYbI — ¢ 25 maprta 2020 o 3 1mapra 2020;

- TOTIOJTHUTENbHbIE KaHUKYIBI — ¢ 19 geBpans 2020 o 22 ¢espans 2020;

- netHre KaHuKynbl — ¢ 01 mrons 2020 o 31 asrycra 2020.

Bo BpeMsa KaHMKyd 3aHATHA B OOBEIUHEHUSAX NPOBOASTCS B COOTBETCTBUM C
y4eOHBIM IUIAHOM, JIOITYCKAeTCsl U3MEHEHUE PAaCIIUCaHMUSL.

Ne Bpems
Mecsin Yneno | TPOBERE ®opma | Koa-Bo Tema 3ansTus Mecto ®opma
/n HUS 3aHSATHSA | 4YacoB TpOBe/IeHUs] | KOHTPOJIsI
3aHATHS
Bsenenue B
00pa3oBaTeNbHYIO
15.20- TECTHPOBa
1 CeHTs0pb 5 17.00 JIK/TTP 2 porpammy, ka6.202 e
TEXHHUKa
0e30IaCHOCTH.
2 CeHTs0pB 7 15.20- JIK/TTP 2 Baezenue B s3bic ka6.202 orpoc
17.00 MIPOTPaMMHUPOBAHUS
npoBepKa
3 CenrsGpb 12 15.20— TIK/TIP 2 BBenenue B 361K €a6.202 penieHus
17.00 MIPOTPaMMHUPOBAHHS MIpaKTHYeC
KUX 3214
npoBepKa
4 CenrsBpb 14 15.20— TIK/TIP 2 BBenenue B 361K €a6.202 pelieHus
17.00 MIPOTPaMMHPOBAHHS MIpaKTHIeC
KHX 33134
5 CeHTs10pD 19 15.20- JIK/IIP 2 PaGora s xajirex- ka0.202 -
17.00 nexe.
1520 PazpaboTka
6 CeHTs0pD 21 17' 00 JIK/TTP 2 MIPOTPaMMHBIX ka0.202 ompoc
) IIPOJYKTOB
15.20- Paspadoria permerns
7 CeHTs10pB 26 ) JIK/TIP 2 MIPOTrPaMMHBIX ka0.202 p
17.00 MIpaKTUIeC
MPOJIyKTOB
KUX 3a/1a4
15.20— PazpaboTtka MpoBepKa
8 CeHTs0pD 28 17' 00 JIK/TTP 2 MIPOTPaMMHBIX ka0.202 peneHus
) IIPOTYKTOB NIPaKTH4IEC
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KHUX 33734
9 OxTs6ph 3 15:20= 1 momp Pabora B xaiirex- ka0.202 -
17.00 exe.
15.20- Paspadorka pontenns
10 OxTs6pB 5 17.00 JIK/IIP MIPOrpaMMHBIX ka0.202 HpaKTHICcc
MPOJIyKTOB
KHUX 3334
15.20- Paspaborka permers
11 OxTs6pB 10 ' JIK/TTP TIPOTPaMMHBIX ka6.202 P
17.00 TIpaKTHIeC
HPOIYKTOB
KUX 33729
JeMOHCTpa
12 OxTs6pB 12 15.20- JIK/TTP Ketic «BukropuHa ka06.202 A
17.00 peIIeHI
Kelica
JeMOHCTpa
15.20—- . s
13 OxTs6pB 17 JIK/TTP Ketic «BukropuHa ka0.202 .
17.00 PpeIIeHMi
Kelica
JIeMOHCTpa
14 | Oxms6 19 19201 momp Keiic «B 6.202 Lt
KTSI0pb 17.00 eiic «BukTopuHa» Kao. pemermit
Kelica
JIEMOHCTpa
15 | Oxx6 24 | 21 nxmp Keiic «B 6.202 e
KTSI0pb 17.00 eiic «BukTopuHa» Kao. pemermit
Kelica
JIEMOHCTpa
16 | Oxs6 26 | 229 | nxme Keic «B 6.202 1t
KTSI0Pb 17.00 eiic «BukTopuHa» Kao. pemermuii
Keiica
JIEMOHCTpa
15.20—- . s
17 OxTs0pB 31 JIK/TTP Ketic «BukropuHa ka0.202 .
17.00 peTIeHuA
Keiica
18 | Hosops 2 1520= 1 omp Pabora B xaifter- | 6909 :
17.00 exe.
JIEMOHCTpa
19 | Hos6 7 19201 momp Keiic «B 6.202 Lt
0s10pb 17.00 eiic «BukTopuHa» Kao. pemermuii
Kelca
JIEMOHCTpa
20 | Hos6 9 19201 momp Keiic «B 6.202 L
0s10pb 17.00 eiic «BukTopruHa» Kao. pemermii
Kelica
15.20— dopMmupoBaHue
21 Hos6pn 14 17' 00 JIK/IIP OOILEKYIBTYPHBIX ka0.202 -
) KOMITETEHIHI
JIEMOHCTpa
15.20—- . s
22 Hos6pn 16 JIK/IIP Kelic «Bukropuna» ka0.202 .
17.00 peleHuit
Kelica
JIEMOHCTpa
15.20—- . s
23 Hos6pn 21 JIK/IIP Keiic «Bukropuna» ka0.202 .
17.00 PpeIIeHUA

Kelca
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JIEMOHCTpa
15.20— . LU
24 Hos6pn 23 JIK/IIP 2 Keiic «Mara3un» ka0.202 .
17.00 peleHui
Kelca
JIEMOHCTpa
15.20—- . s
25 Host6ps 28 JIK/TTP 2 Ketic «Mara3ua» ka06.202 .
17.00 perIeHmi
Kelca
JeMOHCTpa
26 Hos6ps 30 15.20- JIK/TIP 2 Keiic «Marazun» ka6.202 e
17.00 peTIeHmi
Kelca
JeMOHCTpa
27 Jlexabpnb 5 1520= 1 momp 2 Keiic «Marasun» ka6.202 s
17.00 ' peleHui
Kelica
JIEMOHCTpa
28 Hexabpb 7 15.20- JIK/TIP 2 Keiic «Mara3un» ka6.202 A
17.00 ' pereHui
Kelica
JIEMOHCTpa
29 Hexabpb 12 15.20- JIK/TIP 2 Keiic «Marasun» ka6.202 A
17.00 ' pereHui
Kelica
JIEMOHCTpa
30 Hexabpb 14 15.20- JIK/TTP 2 Keiic «Marasua» ka0.202 T
17.00 peIIeHI
Kelica
1520 dopMupoBaHuE
31 Hexabpb 19 17' 00 JIK/TTP 2 OOMIEKYIbTYpHBIX ka0.202 -
KOMIICTSHIIHMI
JeMOHCTpa
32 Hexabpb 21 15.20- JIK/ITP 2 Keiic «Marasua» ka0.202 1HA
17.00 ’ peIIeHuH
Keiica
JeMOHCTpa
33 Hexabpb 26 15.20- JIK/TTP 2 Keiic «Marasua» ka0.202 1
17.00 ’ pereHui
Keiica
JIEMOHCTpa
34 Jexabpnb 28 15.20- JIK/TIP 2 Keiic «Mara3un» ka06.202 A
17.00 ’ pereHui
Kelca
15.20— dopMmupoBaHue
35 SuBapn 9 17' 00 JIK/TTP 2 OOIIEKYIbTyPHBIX ka0.202 -
KOMITIETeHIMI
36 SuBape 11 1157'.2000 JIK/IIP 2 HOS:;)_IS;MG ka0.202 ornpoc
72

Kanenmapusiii yue6Hsiit rpaduk monyis 2. «[IporpammupoBaHie CI0KHBIX YCTPOHCTBY.

Ne Bpews ®opma Koa- Mecto ®opma
Mecsy | Yucao | npoBeaenust BO Tema 3ansaTHSA
3aHATHUS NpoBeIeHusI KOHTPOJISI
n/n 3aHATHUS 4acoB
17.00 - BBenenue B
1 SuBapp 16 1é 40 JIK/IIP 2 o0pazoBaTenbHyI0 ka06.202 TECTHUPOBAaHUE
' IIpOrpaMMmy,
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TEXHHKa
0€3011acCHOCTH.
17.00 - bazoBbie
2 SIHBapb 18 18.40 JIK JNIEKTPOHHBIE ka0.202 onpoc
MOIYJIH.
17.00 - bazoBbie
3 SuBapn 23 18.40 1P ANIEKTPOHHEIE ka0.202 JIEMOHCTPAITHS
MOJIYJIH.
17.00 - basoBeie
4 SuBapn 25 18.40 1P ANIEKTPOHHEIE ka0.202 JIEMOHCTpAITHS
MOJIYJIH.
5 | Smeaps | 30 Ei JIK Pa6°Ti:X§‘meK' Ka6.202 onpoc
Co3nanne
6 | despanb 6 17.00- I1p ArmapaThbIx 1 ka0.202 JIEMOHCTpaLus
18.40 MIPOrpaMMHBIX '
nuHTep(EicoB.
Co3nanue
7 DeBpainb 8 17.00- I1P ArmapaTHbIX 1 ka6.202 JIEMOHCTpAIHs
18.40 MIPOrpaMMHBIX '
nuHTepeiicoB.
Co3nanue
8 ®Depaib 13 17.00 - 1P AIIApATHBIX ka0.202 JEMOHCTPAITHS
18.40 TIPOTPaMMHBIX '
HHTEPQEHCOB.
9 ®Depaib 15 1172;%)0_ JIK Pa6OTz:X§.aHTeK_ ka0.202 ormpoc
Cospganue
10 | ®Despanb 20 17.00 - JIK AIIApATHBIX ka0.202 orpoc
18.40 TIPOTPaMMHBIX '
nHTEpGECcoB.
Co3nanue
11 | ®espans 22 17.00- I1P ArmapaTHbIX 1 ka06.202 JIEMOHCTpAITHS
18.40 HPOTPaMMHBIX '
nHTEpGEHCcoB.
17.00 - Keiic
12 | despanb 27 1é 40 I1P «CamoaBrxymiascs ka6.202 -
TEIIEHKKA
17.00 - Keiic
13 Mapr 6 18.40 I1P «CaMonBmKyIIascs ka0.202 JIEMOHCTPAITHS
TEIIEHKKA
17.00 - Keiic
14 Mapr 13 18.40 I1P «CaMonBmKyIIascs ka0.202 JIEMOHCTPAITHS
TEIIEHKKA
17.00 - Keiie
15 Mapr 15 1é 40 1P «CamMonBrxKyImascs ka0.202 J€MOHCTpaIys
TEJIEIKKAY
17.00 - Keiie
16 Mapt 20 1é 40 [P «CamoaBrxymiasics Ka6.202 JIEMOHCTpAITHS
TEJIEIKKAY
17.00 - Keiie
17 Mapr 22 18.40 1P «CamonBrKyImascs ka0.202 -
TEJIEIKKAY
18 Mapt 27 lfég?o_ 1P pa60Tz:X§meK_ ka0.202 JEMOHCTpAITHS
17.00 - Keile
19 Mapt 29 1é 40 I1P «CamoaBrxyasics ka6.202 JIEMOHCTpaLUs
TEJIHKKAY
20 Anpenb 3 117804?0 JIK/TIP « CaMoz[IiiIIjifymas{csl ka6.202 3aIMTa
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TETIEKKA»
17.00 - dopMupoBaHue
21 | Ampens 5 18' 40 1P 2 OOIIEKyIBTYPHBIX ka0.202 -
' KOMIIETEHIINI
17.00 - Keiic
22 | Amnpens 10 18' 40 JIK 2 «CaMonBmKyIIascs ka0.202 ormpoc
' TENIEKKA»
17.00 - Keiie
23 Armpenb 12 1é 40 JIK 2 «CamoaBrxymiasics ka0.202 onpoc
) TENekKKa
17.00 - Keiic «Cucrema
24 Arpenb 17 18.40 I1P 2 6030MACHOCTID ka0.202 JIEMOHCTpAIHs
17.00 - Keiic «Cucrema
25 Arpenb 19 18.40 I1P 2 6e30MACHOCTID ka0.202 JIEMOHCTpAIHs
17.00 - Keiic «Cucrema
26 Armpenb 24 18.40 I1P 2 5630MACHOCTID ka6.202 -
17.00 - Keiic «Cucrema
27 Arpenb 26 18.40 I1P 2 5630 1ACHOCTI ka6.202 JIEMOHCTpAITHs
. 17.00 - Keiic «Cucrema
28 Maii 3 18.40 I1P 2 5630MACHOCTID Ka6.202 JIEMOHCTPAITHS
29 Maii 8 17.00 - TP 2 Keiic «Cucrema €a6.202 )
18.40 0€30IaCHOCTH
. 17.00 - Keiic «Cucrema
30 Maii 10 18.40 I1P 2 5630MACHOCTID ka6.202 JIEMOHCTpAITHS
17.00 - DopMupoBaHuE
31 Mait 15 1é 40 1P 2 OOIIEeKYIBTYPHBIX ka0.202 JIEMOHCTpAITHS
' KOMIIETEHIINI
" 17.00 - Keiic «Cucrema
32 Maii 17 18.40 I1P 2 5630MACHOCTID ka6.202 JIEMOHCTpAITHs
. 17.00 - Keiic «Cucrema
33 Maii 22 18.40 [P 2 5630MACHOCTID ka6.202 3aIUTa
34 Maii 24 17.00 - P 5 Keiic «Cucrema €a6.202 )
18.40 0€30IacCHOCTHY
17.00 - dopMmupoBaHue
35 Maii 29 1é 40 1P 2 OOIEKYIBTYPHBIX ka0.202 -
' KOMITETEHIIUHA
36 | Maii 31 L200- 1 o | 2 Tonseneuue Ka6.202 ompoc
18.40 HATOI'OB

KonunuecTBo yueOHbIX Heenb: 34

Pexxum npoBesieHus 3aHATUI: 2 pa3a B HEJIENO 1o 2 yaca

[Ipa3aHUYHBIE U BBIXOAHBIE THU (COIMIACHO TOCYapCTBEHHOMY KaJIeHapio)
04.11.2018, 01.01.2019-08.01.2019, 23.02.2019, 08.03.2019, 01.05.2019, 09.05.2019
KaHukyIsapHbIM IEpUoa:

- OCeHHUE KaHUKYIbI — ¢ 29 okTsa6ps 2019 mo 04 Hos6ps 2019;

- 3MMHHE KaHUKYJBI — ¢ 28 nexadps 2019 no 08 suBaps 2020;

- BECEHHME KaHMKYbI — ¢ 25 maprta 2020 o 3 1mapra 2020;

- TOTIOJTHUTENbHbIE KaHUKYIBI — ¢ 19 gepainst 2020 no 22 depans 2020;

- netHue KaHuKynbl — ¢ 01 murons 2020 o 31 aBrycra 2020.

Bo BpeMs KaHHMKyd 3aHATHA B OOBEIUHEHUSX NPOBOASTCS B COOTBETCTBUM C
y4eOHBIM IUTAHOM, JAOMYCKAETCS U3MEHEHUE PACTICAHUS.

Monayas 3.
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Ne Bpewst ®opma Koa- Mecro dopma
Mecsg Yucio MpPOBeIeHUs BO Tema 3aHATHSA
n/m 3aHATHUS MPOBEeHUs | KOHTPOJIS
3aHATHA 4acoB
BBenenue B
1 | centsibps 03 18.40-20.20 | JIK/TIP | 2 OOpasoBATEMBHbI | )5 53 ompoc
MOJTYJTb, TEXHUKA
0e30IaCHOCTH.
VYerpoiicTBo
2 CeHTSIOPh 05 18.40-20.20 | JIK/IIP 2 MHKPOKOMIIBIOTEPA ka6.203 omnpoc
raspberry pi
YerpoiicTBo JemoHcTpanus
3 | ceHts0pn 10 18.40-20.20 | JIK/TIP 2 MHKPOKOMIIBIOTEPA ka6.203 peleHus
raspberry pi 3aaHui
VYerpoiicTBo HemoncTparnus
4 CeHTIOph 12 18.40-20.20 | JIK/IIP 2 MHKPOKOMIIBIOTEpa ka0.203 pernreHns
raspberry pi 3aaHui
5 | ceHTa0ph 17 18.40-20.20 | JIK/IIP 2 | Pabora B xaiiTek-1iexe. |  ka6.203 -
JemoHcTpanus
6 CeHTsI0ph 19 18.40-20.20 | JIK/IIP 2 GPIO raspberry pi ka6.203 penieHus
3alaHui
HemoHcTpanus
7 CeHTSIOph 24 18.40-20.20 | JIK/IIP 2 GPIO raspberry pi ka0.203 pelenus
3aJaHuN
HemoHcTpanus
8 CeHTSIOph 26 18.40-20.20 | JIK/IIP 2 GPIO raspberry pi ka0.203 pelenus
3alaHui
9 OKTIOPh 01 18.40-20.20 | JIK/TIP 2 Pa6ora B xaliTek-Liexe. ka6.203 -
JemoncTpanus
10 | oxTia06pH 03 18.40-20.20 | JIK/TIP 2 GPIO raspberry pi ka0.203 petieHus
3aJaHuN
11 | oxTa6ph 08 18.40-20.20 | JIK/TIP 2 GPIO raspberry pi ka6.203 ompoc
Keiic «OnexTponHas JemoHcTparms
12 | oxTa0pb 10 18.40-20.20 | JIK/TP 2 CHCTeMa «CBOIi- ka6.203 penrenuit
qYKON» Kelica
Ketic «2OnexTpoHHas JemoHcTparms
13 | oxTia0pH 15 18.40-20.20 | JIK/TIP 2 cucTeMa «CBOM- ka0.203 pereHwi
YYXKOU»» Kelca
Keiic «2QnexTpoHHas Hemonctpanus
14 | okTsa0pb 17 18.40-20.20 | JIK/TIP 2 CHCTEMa «CBOH- ka6.203 peleHui
qyXKOM»» Kelica
Keiic «Onexrponnas JemoHcTpamms
15 | oxTa0ph 22 18.40-20.20 | JIK/ITP 2 CHCTEMa «CBOJi- ka6.203 peleHuit
qYKON»» Kelica
Ketic «QnexTpoHHas JlemoHCTparus
16 | okTs0pb 24 18.40-20.20 | JIK/ITIP 2 CHCTEMa «CBOI- ka6.203 perreHuit
qyXKOM»» Kelica
Keiic «2QnextpoHHas Hemonctpanus
17 | okTsa0pb 29 18.40-20.20 | JIK/TIP 2 cHCTeMa «CBOW- ka6.203 peleHnit
qyXKOM»» Keiica
18 | oxTiI0pH 31 18.40-20.20 | JIK/TIP 2 | Pabora B xaiiTek-1iexe. ka06.203 -
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Ne Bpewst ®opma Koar- Mecro ®opma
Mecsnx Yucio NpoBeJeHust BO Tema 3anaTus
n/n 3aHATHS NpPOBeIeHHSA KOHTPOJIA
3aAHATHSA 4acoB
Keiic «2QnexTpoHHas JemoHcTpanus
19 | HOA6pH 05 18.40-20.20 | JIK/TIP 2 cHCTEMa «CBOH- ka0.203 peleHunit
qyKOM»» Kelca
Keiic «29nexTpoHHas JemoHcTpanus
20 HOSIOpb 07 18.40-20.20 | JIK/TIP 2 cucreMa «CBOM- ka0.203 penreHuit
JYKOU»» Kelica
dopMupoBaHue
21 | HOs0pB 12 18.40-20.20 | JIK/IIP 2 OOIIEKYNETYPHBIX ka0.203 -
KOMIIETCHIINI
Keiic «Onexrponnas JemoHcTpanus
22 | HOI0pD 14 18.40-20.20 | JIK/IIP 2 CHCTEMa «CBOII- ka6.203 peLIeHHit
QYKON»» Kelica
Ketic «2QnexTpoHHas JemoHcTpanus
23 HOSIOpB 19 18.40-20.20 | JIK/TIP 2 CUCTEMA «CBOM- ka6.203 peteHui
qyxKON»» Kelica
Keiic «Mopeinnp HemoncTpanus
24 HOSIOpb 21 18.40-20.20 | JIK/TIP 2 «CaMOJIBIIKYLIASICS ka6.203 penreHuit
TEJIEIKKA» Keiica
Keiic «Mopeinnp HemoncTpanus
25 HOSIOpb 26 18.40-20.20 | JIK/TIP 2 «CaMOJIBUIKYIIASICS ka6.203 peleHuit
TEICIKKAN) Kelica
Keiic «Mogens JemoHcTpanus
26 HOSIOpB 28 18.40-20.20 | JIK/TIP 2 «CaMOJIBIKYIIASICS ka6.203 peteHui
TEICIKKAN) Kelica
Keiic «Mopeinnb Hemonctpanus
27 JieKadbpb 03 18.40-20.20 | JIK/TIP 2 «CaMOABIKYILAsACS ka0.203 pereHwi
TEJIEKKA» Keiica
Keiic «Mopeinnb Hemonctpanus
28 | mexabpm 05 18.40-20.20 | JIK/TIP 2 «CaMOJIBUIKYIIASICS ka6.203 peleHuit
TEJIEKKA» Keiica
Keiic «Mogens JemoHcTparms
29 | nekabpb 10 18.40-20.20 | JIK/TIP 2 «CaMOZBIIKYILAsICS ka0.203 peleHuii
TEICIKKAN) Kelica
Keiic «Mogens JemoHcTparms
30 | nmexabpm 12 18.40-20.20 | JIK/TIP 2 «CaMOJIBIDKYIIASICS ka6.203 petieHui
TEJIEKKA» Keiica
®dopMHpOBaHUE
31 | nmexabpn 17 18.40-20.20 | JIK/IIP 2 OOLIEKYIBTYPHBIX ka0.203 -
KOMIIETEHIIMI
Keiic «Mopeinnb JemoHcTpanus
32 | nmexabpb 19 18.40-20.20 | JIK/TIP 2 «CaMOJIBHKYIIASCS ka6.203 pelieHuit
TEICIKKAN) Kelica
Keiic «Mopeinb JemoHcTpanus
33 | nmexabpb 24 18.40-20.20 | JIK/TIP 2 «CaMOJBHKYIIASCS ka6.203 pelieHuit
TEJIEIKKA» Keiica
Ketic «Monens Hemonctpanus
34 | nexabpn 26 18.40-20.20 | JIK/TIP 2 «CaMOJIBUIKYITIASICS ka0.203 penreHuit
TEJIEKKA» Keiica
35 | sHBapb 10 18.40-20.20 | JIK/IIP 2 DopmupoBaHue ka0.203 -
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Ne Bpewst ®opma Koar- Mecro ®opma

Mecsnx Yucio NpoBeJeHust BO Tema 3anaTus
n/n 3aHATHS NpPOBeIeHHSA KOHTPOJIA
3aAHATHSA 4acoB
OOIIEKYIBTYPHBIX
KOMITETEHIIUHM
36 SIHBaph 14 18.40-20.20 | JIK/TIP 2 IToxBeneHNE UTOIOB ka6.203 orpoc
72

Monyas 4.

Ne Mecsn Yuciao Bpems ®opma | Kou- Tema 3anaTHSA Mecro ®opma

n/n NMpOBEIeHUs | 3aHATHA BO MpoBeIeHUs KOHTPOJIS

3aAHATHSA 4acoB

37 JIK/IIP 2 Beenenue B ka0.203 ompoc

obOpazoBarenbHbIN
MOJTYJTb, TEXHUKA
0€30I1aCHOCTH.
38 JIK/IIP 2 YerpoiicTBo ka0.203 ompoc
MHUKPOKOHTpOJIIepa
STM32
39 JIK/TTP 2 | YctpoiicTBO ka0.203 JemoHcTparnms
MHUKPOKOHTpOJIIepa penIeHus
STM32 3alaHuNA
40 JIK/IIP 2 Yerpo#icTBo ka0.203 JemoHcTparus
MHUKPOKOHTPOJLIEpa peleHus
STM32 3aIaHui
41 JIK/IIP 2 | PabGora B xaiiTek-1iexe. ka0.203 -
42 JIK/ITP 2 GPIO STM32 ka0.203 JemoHcTparnms
pereHus
3aJlaHnK
43 JIK/IIP 2 GPIO STM32 ka6.203 JemoHcTparms
peleHus
3aJlaHn
44 JIK/ITP 2 GPIO STM32 ka0.203 JemoHcTparnms
perreHus
3aJaHuN
45 JIK/IIP 2 | PabGora B xaiiTek-1iexe. ka0.203 -
46 JIK/TTP 2 GPIO STM32 ka6.203 JemoHcTpamms
peleHust
3aJJaHuHA
47 JIK/TIP 2 GPIO STM32 ka6.203 onpoc
48 JIK/TTP 2 | Keiic «Mogenb ka6.203 JemoHcTpamms
ABTOHOMHOM CHCTEMBI pelieHni
«IlopraruBHas Kelica
JIIEKTPOHHAS UTPAY»

49 JIK/TIP 2 Ketic «Monenn ka6.203 Hemonctpanus
aBTOHOMHOM CHCTEMBI peuieHuii
«ITopraruBHas Kelica
AIIEKTPOHHAS UTPAY»
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Ne Mecsu Yuciao Bpems ®opma | Kou- Tema 3anaTHSA Mecro ®opma
n/n NpOBeIeHUs | 3aHATHA BO NpPOBeIeHHSA KOHTPOJIA
3aAHATHSA 4acoB

50 JIK/IIP 2 | Keiic «Monenb ka0.203 | [lemoHCTpamus
aBTOHOMHOM CHUCTEMBI peuieHuii
«lopraruBHas Kelca
SJIEKTPOHHASI UTPa»

51 JIK/IIP 2 | Keiic «Mopnenb ka0.203 JemoHcTpanus
ABTOHOMHOM CHCTEMBI pelieHuit
«IlopraruBHas Kelica
SIIEKTPOHHAS UTPAY»

52 JIK/TTP 2 Keiic «Monens ka0.203 JemoncTpanms
ABTOHOMHOM CHCTEMBI pelieHui
«IlopraruBHas Kelica
SJIEKTPOHHASI UTPa»

53 JIK/IIP 2 | Keiic «Mogenb ka0.203 | lemoHcTpanms
ABTOHOMHOM CHCTEMBI peuieHui
«IlopraruBHas Kelica
AIIEKTPOHHAS UTPaY»

54 JIK/TIP 2 PaGora B xaliTek-11eXe€. ka6.203 -

55 JIK/ITP 2 Keiic «Monens ka0.203 JemoHcTparnms
aBTOHOMHOM CHCTEMBI peuieHuit
«IlopraruBHas Kelca
SJIEKTPOHHASI UTPa»

56 JIK/IIP 2 Keiic «Mojein ka0.203 JemoHcTparus
aBTOHOMHOM CHCTEMBbI peleHui
«ITopraTtuBHas Kelica
SJIEKTPOHHASI UTPa»

57 JIK/TTP 2 ®dopmupoBaHHe ka0.203 -

OOIIEKYIBTYPHBIX
KOMIIETEHIIUHA

58 JIK/ITP 2 Keiic «Monens ka0.203 JemoHcTparnms
aBTOHOMHOM CHCTEMBI peueHuii
«IlopraruBHas Kelica
JJIEKTPOHHASI UTPaY»

59 JIK/IIP 2 | Keiic «Mopgenb ka0.203 | lemoHcTparms
ABTOHOMHOM CHCTEMBI peuieHui
«IlopraruBHas Kelica
AIIEKTPOHHAS UTPAY»

60 JIK/TIP 2 Keiic «Monueib ka0.203 Hemonctpanus
aBTOHOMHOM CHCTEMBI peuieHuii
«DNEeKTPOHHBIN Keiica
ceiig»»

61 JIK/TTP 2 | Keiic «Mogenb ka6.203 JemoHcTpamms
ABTOHOMHOM CHCTEMBI pelieHni
«DNEeKTPOHHBINA Kelica
cerp»»

62 JIK/TTP 2 | Keiic «Mogenb ka6.203 JemoHcTpamms
aBTOHOMHOM CHUCTEMBI peuieHuii
«ONEeKTPOHHBIN Kelica
ceih»»

63 JIK/TIP 2 Ketic «Monens ka6.203 Hemonctpanus
aBTOHOMHOM CHUCTEMBI peuieHuii
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Ne Mecsu Yuciao Bpems ®opma | Kou- Tema 3anaTHSA Mecro ®opma
n/n NpOBeIeHUs | 3aHATHA BO NpPOBeIeHHSA KOHTPOJIA
3aAHATHSA 4acoB

«ONEeKTPOHHBIN Keiica
ceih»»

64 JIK/TIP 2 Keiic «Moneinb ka6.203 HemoncTparus
aBTOHOMHOM CHUCTEMBI peuieHuii
«DNEeKTPOHHBIN Keiica
ceiip»»

65 JIK/TTP 2 Keiic «Monens ka0.203 JemoncTpanms
ABTOHOMHOM CHCTEMBI pelieHui
«DNEeKTPOHHBIN Keiica
ceiip»»

66 JIK/IIP 2 Keiic «Mojeinn ka0.203 JemoHcTparus
aBTOHOMHOM CHCTEMbI peleHui
«DNEeKTPOHHBIN Kelica
ceitg»»

67 JIK/TIP 2 dopmupoBaHue ka0.203 -

OOIIEeKYIBTYPHBIX
KOMITETEHIIUHA

68 JIK/TIP 2 Keiic «Momeib ka6.203 JemoHcTparnms
aBTOHOMHOM CHCTEMBI peuieHuit
«ONEKTpOHHBIN Kelica
ceitg»»

69 JIK/IIP 2 | Keiic «Mogenb ka0.203 | JlemoHcTpanms
ABTOHOMHOM CHCTEMBI peuieHui
«ONEeKTPOHHBIN Kelica
cerp»»

70 JIK/ITP 2 Keiic «Monens ka0.203 JemoHcTparnms
aBTOHOMHOM CHCTEMBI peueHuii
«NEeKTPOHHBIN Kelca
ceiig»»

71 JIK/TTP 2 ®dopmupoBaHHe ka0.203 -

OOIIEeKyIBTYPHBIX
KOMITETEHIIUHA
72 JIK/ITP 2 IloaBeneHune UTOroB ka0.203 ompoc

72




Keiicnbl

ImT-KBAHTYM

[Tpunoxenue 2

Keiicbl MmoxyJisi 1. «OcHOBBI pa3padoTKH MPOrPAMMHBIX IPOAYKTOBY.

B kauectBe keiic-3ajaHui ydaluMcs MOKHO Tpesiararb pa3padoTKy MpOrpaMMHBIX
MPOAYKTOB Pa3IMYHON HAMPABICHHOCTU OT IPOCTHIX MPOTrpamM, JI0 JI€MEHTOB CHCTEMBbI
ABTOMATH3AIMH JISATEIILHOCTH B Pa3IMYHBIX 00acTsax. Jlanee nmpencraBieHbl yCIOBHBIE
CUTYaIlOHHBIE 3a/1a4l B paMKaX KOTOPBIX y4alluecs JOJKHBI CO3/1aTh TOT UM MHON

IIPOTrPaMMHBIN IIPOAYKT.

Keiic 1.1

1. Tema keiica: [Iporpammublii mpoaykT «BukTopuHa»
2. Onucanue Kkeiica: B conManbHBIX CceTSIX B TOCIEIHEE BpeMsl CTalIM MOMYJISIPHBI

MIPUIIOKEHUS, KOTOpBIE IIO3BOJISIOT II0Jb30BAaTENI0 Y3HATH CBOM YPOBEHb JPYIMIMHU B

pa3nuuHbIX o6nacTaxX. i MpoBepKH 3pYIULMU I10JI30BAaTENI0 JOCTATOYHO aKTUBUPOBATH

TAaKyl0 IIPOrpaMMy B COLMAJIBHONM CETHM M OH HA4HET IO0Jy4aTb BOIPOCHI M3 Pa3IMYHBIX

obnactel 3HaHM. OTBe4yass Ha 3THU BOIPOCHI IOJb30BATENIb MOXKET M CaM M C HOMOIIbIO

IIPOTrpaMMBbl OLIEHUTb CBOM YPOBEHb JPYIULIMH. EAMHCTBEHHBI MHMHYC 3THX IPHWJIOKECHHUU

— 9TO TECHas CBA3b C COLMAJIBHON CEThIO, KOTOPOH MHOTHE IOJb30BaTEIM XOTENU Obl

n30exarh U HEOOXOIMMOCTh JOCTYIAa B HHTEPHET.

Heo6xonumo pa3paboTtarh MpOrpaMMHBIM NMPOAYKT THUIA «BUKTOPUHA», KOTOPHIM MOr Obl

[I03BOJIUTh I10JIb30BATENIIM OTBEYaTh HA BONPOCHI 0€3 HEO0OXOJUMOCTH IOCTOSHHOTO

J0CTyNla B MHTEPHET. DTO MOXKHO pPeaju30BaTh TOJIBKO IyTeM (opmupoBaHus odduaiin

0a3bl BOIIPOCOB.

Ileaun u 3apa4u Keiica:

e meiab: pa3paboTka MPOTrPaMMHOIO MPOAYKTA JUIs ONPEAENCHUS YPOBHS SPYAUINH
IOJIB30BATEIIS;

* 3a1a4YH:

1 ypoBens. Haiigure nuapopmaiuio o Tom, 4To Takoe BUKTOpUHA?

2 ypoBenb. [lpoaHanu3upyiiTe mnpaBuia CO3AaHUS  BHUKTOPHHBI?  BbinmomHute

COOTBCTCTBYIOIIUEC ITPAKTHUICCKUC 3alaHUA.

3 ypoBenb. Pa3zpaboraiite 6a3y BompocoB 1o BeIOpaHHOW TemaTtuke. Paspaboraiite Moiensb

paboThl nmpunoxenus. PaspaboTaiite mporpaMMHbie HHTEPQEHCHI.

4 ypoBenb. Pazpaboraiite mnpunoxeHue «BUKTOpUHA», OCYIIECTBUTE TOATOTOBKY

MMPUIIOKCHUS K PACTIPOCTPAHCHHUIO.

Kareropus keiica. YrioyOneHHbIH.

Mecro keiica B cTpyKkType MoayJs. IIpoaBunyThIi.
KosmuecTBo yueOHbIX YacoB. 20 4acos.
IIpoaoKUTENBHOCTH OIHOTO 3aHATHUSA. 45 MUHYT.

2 3aHATHA 4 3apaTHA 12 3angaTui

Ieab: HACTpOMTH ydamMxcs Ha
COBMECTHYIO pPalOTy, KOMaHIHOE
MBIIIJICHUE.

Heas: Hayuutscs
IJTAHUPOBATh Pa3pabOTKy
MPOTPAMMHOTO TPOAYKTA,
HaBEeCTH YydYalluXcs Ha
HEO00XO0IUMOCTh
JeTalbHOM  MpopaboTKu
Keiica

Henn: c031aTh YCIOBUS
yualuMMmcest JIJIsl pelieHust kenca




-KBAHTY

Henenne wHa | Soft: 4K- 3uakomctBo | Soft: 4K- | Bemoanenune | Soft: 4K-
TPYIIIIBL KOMITETEHIINH, C JTamnaMu | KOMIIETEHII | IPOCTHIX KOMITETEHIINH,
Onpenensor | ymeHue pa3paboTKM | UM, yMEHHUE | 3aJJaHUi  TI0 | apryMEHTHPOBa
npobuemy. TeHEePHPOBAThH IpOrpaMMH | TeHEpUpOB | (OPMHUPOBAH | HHO OTCTAaWBATh
Mos3roBoit UJIEN YKAa3aHHBIMU | BIX aTb UJeu U0 CBOIO TOUKY
HITYpM. METO/aMH, MPOAYKTOB | YKa3aHHBIM | MHTepdeiica | 3peHus,
VYu-cs CJIylIaTh U u MIPUIIOKEHHUS, | OPIaHU3aTOPCKU
dbopmynupy | CIBIIIATH MeTofaMu, | mo pabore ¢ | e Ka4yecTna,
10T ek | coOeceHUKa. ciywmaTh U | ¢ailnamu, 1mo | KOMOMHHPOBATh
CBOEH Hard: uckarp CIIBIILIATH oTOOpakKeHH | , BUJOU3MEHSTH
paboThI U | “HGOPMAIIHIO B cobecenHu | 10 u YIIy4IIaTh
cpeacTBa CBOOOTHBIX Ka. rpapudeckoil | uaen. YMmeHue
JOCTHKEHHUSI | UCTOYHMKAX U nHpoOpMalUU | TPaMOTHO
LEJH. CTPYKTYPUPOBATh Hard: , 10 | MUCHMEHHO
OcymectBis | ee. Pa3zpabotk | oO6paboTke (dhopMynupoBathb
10T TIOUCK a BBOJIA CBOHU MBICIIH.
HE00XO0AUMO apXUTEKTy | JaHHBIX. Hard: VYwmenue
i pBI pa3pabarbIiBaTh
uHpopManuu MIPUIIOKEH HOJHOCTBIO
ust 3aBEpILICHHBIN
«Bukropu IPOTrpaMMHBIN
Ha IPOJIYKT,
pa3pabaTbIBaTh
JIOTUKY paboThl
OPUIOKEHUS U
€ro  BHEIIHWHI
BUJL.
TI'oToBUTH K
pacIpocTpaHeH
U0
[IPOrpaMMHBII
IPOJIYKT.
2 3aHATHA
Hean: peanu3oBaTh BO3MOXHOCTb
YUaIIUXCsl MPOJEMOHCTPUPOBATh PELICHUs
Keiica
Coznanue Soft: xomanHas paboTa,
MIPE3CHTAIHA. KOMMYHHUKAaTHBHOCTD,
[IpencraBieHue | OCHOBBI OPATOPCKOTO
pereHui HCKYCCTBA, OIBIT
KEeWCcoB MyOJINYHBIX
9KCIIEPTHON BBICTYIUICHHUM, YMEHUE
rpy1re. OTBEYaTh Ha BOIPOCHI,
Pednexcus. YMEHHE IPaMOTHO

OTCTauBaTh CBOIO TOUKY
3peHUsl, YMEHHE
OLICHUBATH CeOsl.
Hard:  JemoHncTpanus
peLIeHuit Keuca,
MOJIyYEHHNE BHEITHEN
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| onenku |

Meton pa6oThl ¢ Keiicom. MeTo MpOeKTOB.
MuHUMAIbHO HEO0X0AUMBbIH YPOBEHb BXOIHbIX KOMIeTeHUMii. ba3oBbie KOMIIETEHIINH B

obracTu AJITOPUTMU3AIUA U IIPOTrpaMMHUPOBAHUAA.

4.

o

=

3.

IIpeanonaraemsble pe3y/bTaThl Keiica:

e JIMYHOCTHBIE W couuajdbHble (SOft): yMeHume reHepupoBaTh HJCH YyKa3aHHBIMH
METOJ]aMH, CIYIIaTh M CIBIIIATh COOECeTHHKA, apryMEHTHPOBAHHO OTCTAaUBATh CBOIO
TOYKY 3pEHUs, HCKaTh UH(OPMALIMIO B CBOOOJAHBIX UCTOUYHHKAX M CTPYKTYPHUPOBAThH €e.
VYMeHue KOMOMHUPOBATh, BHUIOM3MEHSATh M Yyaydmarh wujaen. Komanmnas pabota.
Opranu3aTropckie KauecTBa. YMEHHE TPaMOTHO IMHCBMEHHO (OPMYIUpPOBATH CBOU
mbiciu. Kputnueckoe MBIIUICHHE H yMEHNE OOBEKTUBHO OIICHUBATh PE3YIBTAThl CBOCH
pabotbl. OCHOBBI  OpaTOPCKOTO HUCKyccTBa. ONBIT MYOIMYHBIX  BBICTYIUICHH.
dopmupoBaHKE HABBIKOB YITPABICHUS ITPOCKTOM.

e mnpakruyeckne ymenusi (hard): ombiT nmpoekTHpoBaHUs U Pa3pabOTKU MPOTrPAMMHBIX
MPONYKTOB; MOWCK WH(poOpManuy; pabora B Mporpamme sl CO3/aHUS MPE3CHTALUH;
pa3paboTka uHTepdeiica; coznanue 06padoTIMKOB COOBITHIA 1O TaliMepy, 0 HAXKATHUIO U
T. 1L

Ipouenypsl u (opmbl BBISIBIEHHSI 00pa30BaTeIbHOTO pe3yJbrara. JleMoHCTparus
pelieHuit keica. DkcnepTHbie TUCThI. Tectuposanue mo hard skills.
Pecypcol 1 MaTepuaJibi:
SI3BIK TIporpammupoBanus Python, pemaktop koma, noctym k cetu MHTepHert, Opaysep,
porpamMma pelakTHPOBaHKs TEKCTa, IPOrpaMMa CO3IaHusI TPE3CHTALUH.

Cnucok pexkoMeHIyeMbIX HCTOYHHKOB. CM. mMyHKT «JIluTeparypa m WH(POpPMALMOHHBIC
pecypehl Ul ydaluxcs» JaHHOM TOMOJHUTEIbHON 00pa3oBaTeIbHON IPOrPaMMBI.

Keiic 1.2
Tema keiica: [IporpaMMubIi IPpOAYKT «Marazun»
Onucanue Keiica: Bam poACTBEHHHK PEIIMII HEJABHO OTKPBUI Mara3WH pa3HbIX TOBapOB.
Ha nawyanbHOM 53Tame pa3BUTHS CBOETO OM3HECa OH PEIIMI COKOHOMHUTh Ha CpeCTBax
aBTOMaru3allMM U IO03TOMY HE cTajl mnpuoOperarh NpoecCHOHANbHBIE MPOrpaMMHBIE
Ou3Hec MpoayKThl. TeM He MeHee mocje crapra padoThl TOr0 Majoro MpeanpusTus OH
OCO3HAJl YTO TMpocCTas Iporpamma Jis aBTOMATH3allMd PYTUHHBIX 3a7ad eMmy Obl He
nomernaia. [Toaromy oH oOpaTuiics K BaM ¢ Ipock00il pazpaboTarh MporpaMMHbBIN TPOIYKT
JUI MarasuHa.
Heo6xonumo pa3paboTare NpPOrpaMMHBIA MHPOAYKT s YAaCTMYHOW aBTOMAaTH3alluu
NesTeNbHOCTH MarazuHa. M3 Oecenpl ¢ BiIajenblieM MarasmHa Bbl Y3HajH, 4TO IporpaMma
JIOJDKHA YMETh CIIEAYIOIIee: YMEeTh OTOOpakaTh KOJMUYECTBO TOBAPOB Ha CKIIAJIE, aKTyaJIbHO
OOHOBJIATH 3Ty HH(OPMAIUIO, BBIBOAUTH Tpapuueckoe H300paKeHHEe TOoBapa U €ro
OINMCaHMEe, TO3BOJIATH JN00ABIATH TOBapbl B KOP3WHY M aBTOMAaTHYECKH IMOJCYUTHIBATH
CTOMMOCTH TOBapOB B KOP3MHE MOKYIIATEs.
esn 1 3a1a4m Keiica:
e 1eiab: pa3padoTka MPOrpaMMHOTO MPOAYKTA JUIsl YaCTUYHOW aBTOMATH3alUU pPadOThI
MarasuHa;
e 3ajaum:
e 1 ypoBenb. Haiinute undpopmamuio o ToM, 4yro Takoe “Marasun”, ero (QyHKIHH,
MPUHIUIB! GPYHKITUOHUPOBAHUS?
e 2 ypoBeHb. IIpoananusupyiiTe mpaBuna co3maHus Marasuna?  BeimonHuTe
COOTBETCTBYIOLIME TPAKTUYECCKUE 3aTAHUS.



e 4 YypoBeHb.

Pa3zpaboraiite npunoxeHue

IIPUIOKEHUS K PaclpOCTPaHEHMIO.
Kareropus keiica. YrioyOaeHHBII.
MecTto keiica B cTpyKType Moay.as. [IpoaBUHYTHIN.
KounyecTBO y4eOHbIX YacoB. 20 4acos.
IIpoxonxuTeIbHOCTH OAHOTO 3aHATHSA. 45 MUHYT.

«Mara3uny,

IT-KBAHTYM
e 3 ypoBenb. Pa3paboraiite 6a3y ToBapoB. Pa3paboraiite Moaenb pabOThl MPHUIOKECHHUS.

PazpabotaiiTe mporpaMmmHubie HHTEP(DEHCHI.

OCyHICCTBUTC IIOATOTOBKY

2 3aHATHA

4 3auaTusa

12 3anaTui

Ieab: HACTPOUTH ydalmMxcs Ha
COBMECTHYI pPabOTy, KOMaHIHOE

Mean:

Hayuutscs

IUIAaHUPOBATh Pa3pabOTKy

Mean:

CcOo3aaThb

YCIOBHUS

ydqamuMmces JJ1d pEIICHUA Kekca

MBIIICHHE. MPOrPaMMHOTO TIPOIYKTA,
HaBeCTH ydyalluxcs Ha
He00XOIUMOCTh
JeTalbHON  TPOPabOTKU
Keiica
Jllenenne wHa | Soft: 4K- 3nakomctBo | Soft: 4K- | Bemmonnenue | Soft: 4K-
TPYIIIIBL KOMITETEHIIHH, C JTamaM¥ | KOMIIETEHII | IIPOCTBIX KOMITETEHIIHH,
OnpenensitoT | ymMeHue pa3paboTKU | UM, yMEHHUE | 3aJJaHUi  TI0 | apryMEHTHPOBa
npobiemy. TeHEepPUPOBAThH pOrpaMMH | TEHEpPUPOB | (OPMHUPOBAH | HHO OTCTAaWBATh
Mos3roBoit UJIeU YKAa3aHHBIMU | BIX aTb UJeu U0 CBOIO TOUKY
HITYpM. METO/IaMH, MPOAYKTOB | YKa3aHHBIM | MHTepdeiica | 3peHus,
VYu-cs CJIylIaTh U U NPUIOKEHUS, | OPraHU3aTOPCKU
dbopmynupy | CIBIIIATH METo/aMH, | o pabore C | e Ka4yecTna,
10T ek | coOeceHHKa. ciymath U | ¢aitnamu, 1mo | KOMOMHHPOBATH
CBOEH Hard: uckare CIIBIIIATH OTOOpaXXeHH |, BUJOU3MEHSTH
paboThI U | uH(pOpPMAILIUIO B cobecenHu | 10 u yIIy4IlaTh
cpeacTaa CBOOOIHBIX Ka. rpaduueckoil | umen. Ymenue
JOCTHKEHHUSI | UCTOYHMKAX U UHpOpPMALIUU | TPAaMOTHO
LEJH. CTPYKTYPHUPOBATh Hard: , 10 | MUCHMEHHO
OcymectBisa | ee. Pa3pabotk | oOpaboTke dbopMynupoBaTh
10T HIOUCK a BBOJIA CBOU MBICIIH.
HE00X0MMO ApXHUTEKTy | JIaHHBIX, Hard: VYwmenue
71 pBl ¢dopmupoBaH | pa3pabaThIBaTh
uH(popManun MIPUJIOKEH | s 0a3bl | MOJIHOCTBIO
ust TOBApOB 3aBepILECHHBII
«Marasuny» | Mara3uHa. TIPOTPaMMHBIH
IPOAYKT,
pa3pabaThiBaTh
JOTHKY paboThI
MPUJIOKEHUS U
€ro  BHEIIHWUUI
BU]I.
I'otoButh K
pacrpocTpaHeH
U0
MIPOTrpaMMHBII
POJIYKT.

2 3aHATHUSA




IT-KBAHTY

Heab: pean3oBarth BO3MOYXHOCTh
YUYAIIUXCSl TPOJEMOHCTPUPOBATH PELICHUS
Keiica

Co3nanue Soft: komanHas paboTa,
MIpe3eHTaIHH. KOMMYHHUKATHBHOCTb,
[IpencraBieHue | OCHOBBI OPaTOPCKOIO
pelieHui HCKYCCTBA, OIBIT

KelcoB MyOJIMYHBIX

SKCIEPTHOM BBICTYILJICHHUI, yMEHUE
rpy1re. OTBEYATh HAa BOIPOCHI,
Pednexcus. YMEHHE IPaMOTHO

OTCTauBaTh CBOIO TOUKY
3pEHUs1, YMEHHE
OIICHUBATh CceOsl.
Hard:  Jlemoncrpanus

peuieHuin Kelica,
MOJTyYeHHe BHEIlIHEH
OLICHKH

MeTton pa6oTsl ¢ keiicoM. MeTos IPOEKTOB.
MuHuUMAJIbHO HEO0XOAUMBIIl YPOBEHb BXOAHBIX KOMIIeTeHIUIi. ba3oBble KOMIIETEHLIUHU B

00JIaCTH ANTOPUTMHU3AIUH U TIPOTPAMMHUPOBAHHUS.

4.

=

IIpeanonaraemsie pe3yibTarhl Keiica:

* JIMYHOCTHBIE M colHaJbHble (SOft): yMeHHME TeHepupoBaTh WJACU YKa3aHHBIMU
METO/aMH, CIyIIaTh W CIBIIIATh COOECENHUKA, apryMEHTHPOBAHHO OTCTaWBaTh CBOIO
TOYKY 3pEeHHUs, UCKaTh MH(OpMAIMIO B CBOOOJHBIX HCTOUHUKAX U CTPYKTYpPHPOBATH €e€.
YMeHue KOMOWMHUpPOBaTb, BUAOWU3MEHATh M yiydmarb uien. Komananas paborta.
OpraHu3aropckie KauecTBa. YMEHHME TIPaMOTHO NHCbMEHHO (OpPMYIUpPOBAaTh CBOU
MbIcnu. Kputnueckoe MblIIJIeHHE U yMEHHUE OOBbEKTUBHO OLIEHUBATH PE3YJIbTaThl CBOEH
paboTbl. OCHOBBI  OpaTOPCKOrO0  HUCKyccTBa. ONBIT MYOIMYHBIX  BBICTYIUICHH.
®opMHpOBaHNE HaBBIKOB YIPABICHUS MPOEKTOM.

e mnpakruyeckue ymenusi (hard): ombIT MPOEKTUPOBaHHS U Pa3pabOTKU MPOrPAMMHBIX
MPOIYKTOB; MOMCK HMH(popMaluyu; paboTa B Mporpamme AJs CO3/1aHUs Npe3eHTaLu;
pa3zpaboTtka uHTEpdeiica; cozmanne 00pabOTUNKOB COOBITUI MO TaAMEpY, MO0 HAKATHIO U
T. IL.;

IIpouenypsl u ¢opmbl BbIsiBJeHHS 00pa3oBaTe/JLHOIO pe3yJbrara. JleMoHcTpanus

perienuii keiica. DxcreptHbie ucThl. TecTtupoBanue mo hard skills.

Pecypcol m maTepuaJibi:

e 3Bk IporpammupoBanus Python, penakrop xona, nocrym k cetn MHTEepHET, Opaysep,
IIporpaMMa peJakTUPOBaHUs TEKCTA, IPOrpaMMa CO3/1aHus IPE3EHTALHM.

Cnucok pexkoMeHAyeMbIX MCTOYHHKOB. CM. mMyHKT «Jluteparypa u mHbOpMaluoHHbIE

pecypehl Ul yyaluxcs» JaHHOM JTOMOTHUTEIbHOM 00pa3oBaTeIbHON MPOTrPaMMBI.

Keiicol monyJst 2. «IIporpaMmMupoBaHue C105KHBIX YCTPOHCTBY

Keiic 2.1
Tema keiica: Pa3paboTka Moeii aBTOHOMHON CHUCTeMbI «CaMOIBIDKYIIASCS TEIEKKa»
Onucanue Keiica: Bbl yCTPOWJINCh Ha paboTy B (DU3MYECKYIO HAHO-JIA00paTOpHIO, TC
3aHUMAIOTCS M3yYEHHE PA3IMYHBIX PaJMOAKTUBHBIX M30TOoM. Kaxkaeli otaen jmaboparopuun
MPEACTABISIET COOOM OTACNBbHBIA KOPITYC COCIWHEHHBIH Tepexogamu-kopumopamu. s



Ipy30B BHYTPH J1JaOOpaToOpuu.

ImT-KBAHTYM
nepeaayn oopa3LoB U3 OJHOIO KOpILyca paHbllle HUCHOIb30BAIMCh 100pPOBOJIbIIBI, HO ceiuac

PYKOBOACTBO IMOCTABUJIO MIEPECA BaMU 3aJa9y aBTOMAaTU3UPOBATE CUCTCMY TPAHCIIOPTUPOBKU

HeoOxomumo co3narh anmapaTHO-IPOrPaMMHYIO CHUCTEMY JJIsi TPAHCIIOPTHPOBKU TPY30B.
CnoxHOCTh 3aJaud  OOYCIIaBIMBAETCS BO3MOXKHOM HEOOXOIHMMOCTBIO 3a/IeiCTBOBAHUS

CUCTCMBI

MapuIpyToB €O

crenupuIecKuMu

MPENSATCTBUAMU Ha IIYTHU «CAMOJBHXKYILIEHCS TEIEKKNY.
3. Meau u 3agaum Keiica:
e 1ejb: pa3paboTarh MOJENb aBTOHOMHOU CUCTEMbI «CaMOABMKYIIASICS TEISKKA;
* 3aJauyM:

BUJIAMH  MapKUPOBKH,

buznyecKuMu

1 ypoBens. Haiigure ungopmaiuiio o Tom, 9to Takoe «CaMOIBUKYIIAACS TEIEKKa»?

2 ypoBenb. [IpoanamusupyiiTe mnpaBwia (GyHKIIMOHUPOBAaHUS YCTpoicTBa? BpImonHuTe
COOTBETCTBYIOILIME ITPAKTUYECKHE 3aaHUS.

3 ypoBenb. Pa3paboraiite Monens ycrpoiictsa. PaspaboraiiTe anmaparHbie U IporpaMMHbIe
unrepdericel. [loaroroBsTe CcOCTaBHbIC 4YacTh, Moayiau ycrpoiictBa (BOM). Vurure BiusHue
BHEIIHUX (PU3UYCCKUX (DAaKTOPOB.

4 ypoBeHb. Pa3pabotaiite Mojens aBTOHOMHOW CHUCTEMBI «CaMOJIBIDKYIIASCS TEIEKKA,
OCYIIECTBUTE TECTUPOBAHUE CUCTEMBI, P HEOOXOAUMOCTH BHECUTE U3MEHEHUS B MOJIEIb.

Kareropus keiica. YrioyOneHHbIH.

Mecto keiica B cTpykType moayJs. [IpoaBuHyTHIi.

Kosan4yectBo yueOHbIX yacoB. 20 yacos.

IIpoxo/KNTEIBLHOCTh OHOI0 3aHATHSA. 45 MUHYT.

2 3aHATHA 4 3ansAaTHA 12 3ansaTHil

Heanb: nHactpouts ywanuxcs Ha | Heab: Hayuutbcs | Heab: CO3/1aTh YCIOBUS
COBMECTHYIO palOTy, KOMaHIHOE | IJIAHUPOBATh pa3pabOTKy | ydalMMcs AJIs pelieHus Keiica
MBIIIUICHHUE. MOJEIIH YCTPOMCTBA,

HaBeCTH yyalluxcs Ha

HE00X0IMMOCTb

JeTalnbHON  IpOpabOTKU

Keiica
Jllenenne Ha | Soft: 4K- 3uakomcTtBO | SOft: 4K- Breimmonnenue | Soft: 4K-
TPYIIIIBL KOMITETEHIIHH, C JTamaMu | KOMIIETEHII | TIPOCTBIX KOMITETEHIIHH,
Onpenensror | ymeHue pa3paboTKU | UM, yMEHHUE | 3aJJaHUi  TI0 | apryMEHTHPOBa
npobiemMy. TeHEepUpOBaTh MpOrpaMMH | TEHEpUPOB | (OPMHUPOBAH | HHO OTCTAaWBATh
Mos3roBoit UJIeN YKa3aHHBIMU | BIX aTb UJeu U0 CBOIO TOYKY
MTYpM. METO/IaMH, MPOAYKTOB | YKa3aHHBIM | allllapaTHBIX | 3pEHUS,
VYu-cs CIIylIaTh U u u OpPraHU3aTOPCKU
dbopmynHpy | CIBIIIATH METOJaMH, | MPOTPaMMHBI | € Ka4yecTna,
10T ek | coOeceHHKaA. clymaTh U | X KOMOWHHUPOBATH
CBOEH Hard: uckare CIIBIIIATH uHTEpPEcoB |, BUIOU3IMEHATH
paboThI U | “HpOpMaLUIo B cobeceTHH | MOJIENH. U yIay4IaTh
CpeacTBa CBOOOIHBIX Ka. uaen. YMeHwue
JOCTIKEHHUST | UCTOYHHMKAX U IpaMOTHO
L. CTPYKTYPHUPOBATh Hard: MTUCHMEHHO
OcymectBisa | ee. PazpaboTk dbopmynupoBaTh
10T TTOMCK a CBOM MBICIIH.
HE00X0AUMO aApXUTEKTY Hard: VYwmenne
" pBbl MOZEIIH pa3pabatbIBaTh




IT-KBAHTY

uHpopManuu ABTOHOMHO MIOJIHOCTBIO
i CHCTEMBI 3aBEPILICHHBIN
«CamoziBu MPOTPaMMHBIN
KyLiasics IPOAYKT,
TEJIEKKA» pa3pabatbIBaTh

JOTHKY paboThI
MOJEIN U €ro
BHEIITHUU BUJI.

TectupoBarb u

BHOCHUTDH
U3MEHEHHS B
KOHCTPYKITHIO.

2 3aHATHA

Heasn: peanu3oBaTh BO3MOXHOCTb

y4aluxcs MPOJICMOHCTPUPOBATD PEIICHUS

Keica

Cosnmanue Soft: komangnas padora,

MIPE3CHTAIHH. KOMMYHHKATHBHOCTb,

HpeHCTaBHeHI/Ie OCHOBBI OPaTOpPCKOIo

peneHuin HUCKYCCTBA, OIBIT
KEHUCoB yOJINYHBIX
JKCIIEPTHON BBICTYIUICHHUM, YMEHUE
rpyme. OTBEYaTh HAa BOIIPOCHL,
Pednekcusi. YMEHHE TPAaMOTHO

OTCTauBaTh CBOIO TOUKY
3peHHS, YMEHHE
OIICHHUBATh ceOsl.
Hard:  [emoHcTpanus

peLIeHuit Keuca,
MOJIyYEHHNE BHENTHEN
OLICHKH

Merton padoTsl ¢ KeiicoM. MeToz TPOEKTOB.
MuHuMaIbHO HEOOXOAUMBII YPOBEHb BXOAHBIX KOMIeTeHIMii. ba3oBble KOMIIEeTeHIINN B
00JIaCTH aITOPUTMHU3ALMH U IPOTPAMMUPOBAHMSI, CO3JaHUS HIEKTPUUECKUX CXEM.
4. Tlpeamoaaraemble pe3y/ibTaThl Keiica:

JUYHOCTHBIE W comuajidbHble (SOft): yMeHume reHepupoBaTh HICH YyKa3aHHBIMH
METOZaMH, CIIyIIaTh W CIBIIIATh COOECEIHHKAa, apryMEHTUPOBAHHO OTCTauWBaTh CBOIO
TOYKY 3pEeHHUs, UCKaTh MH(OpMAIMIO B CBOOOTHBIX HCTOUYHUKAX U CTPYKTYPHPOBATH €€.
YMeHue KOMOWMHUpPOBaTb, BUAOWUZMEHATH M yiydmarh uner. Komananas paGorta.
OpraHu3aropckie KauyecTBa. YMEHHME TIPaMOTHO NHCbMEHHO (OpMYIUpPOBATh CBOU
MbIciu. Kputnueckoe MbllIeHHE U yMEHUE OObEKTHBHO OLIEHHWBATh PE3yJbTaThl CBOEH
paboTbl. OCHOBBI OpaTOPCKOTO HMCKyccTBa. OMNBIT MYOIMYHBIX  BBICTYIUICHHH.
®opMUpOBaHUE HABBIKOB YIIPABJIECHUS IIPOECKTOM.

npaktuyeckne ymenus (hard): ombIT TpPOEKTHPOBaHHS M Pa3paOOTKH CIIOKHBIX
anmapaTHO-IPOTrPaMMHBIX ~ CHCTEM,  pa3paboTKa  MPOrpPaMMHOM  apXHUTEKTYpbI
MPUIOKEHUS W CTPYKTYPbl B3aWMOJACMCTBUS aIlllapaTHOM COCTABJISIONIEH CHCTEMBI,
OIBIT PabOThI B Cpele MPOrpaMMHUPOBAHUS, OIBIT pPeaH3alMi CUCTEMbI JeHCTBYIOLIEH
aBTOHOMHO B PEaJIbHOM MPOCTPAHCTBE-BPEMEHH, OIBIT Pa3pabOTKH MPE3EHTALIMOHHBIX
MaTepHUaJIOB Ul IEMOHCTPALUU CO3JaHHOTO IPOIYKTa;



IT-KBAHTYM
5. Ilpoueaypsl 1 (popMbI BbISIBJIEHHSI 00Pa30BaTeIbHOIO pe3yJabrara. J[eMoHcTpamus

perieHuii keiica. JkcnepTHbIe TUCTHL. TectupoBanue no hard skills.
6. Pecypchbl u MaTepHaJbl:
e cpena pa3pabOTKH Ui MUKPOKOHTPOJUIEPOB, PEAAKTOP KOJA, JOCTYI K ceTu MHTepHeT,
Opay3sep, mporpaMma pelakTHPOBaHUS TEKCTa, POrpaMMa CO3/1aHus IPE3eHTAIHA.

8. Cnmcoxk pexoMeHIyeMbIX MCTOYHMKOB. CM. NyHKT «JIuTeparypa M HH(POPMAIMOHHEIE
PECYPCHI JUIS YHalIUXCs» TaHHOU JOTIOJIHUTEIBHON 00pa30BaTeIbHON POTPaMMBI.

Keiic 2.2
Tema keifica: Monenb aBTOHOMHOH crcTeMbl «CHcTemMa 6e301acHOCTHY
2. Onucanue Keiica: Bbl yCTpOWJIMCh Ha paboTy B  He(PTAHYHO  KOMIAHMIO

«Hedrerazrpancropt» B moApasieNeHHe M0 oOecrneueHno O0e30MacHOCTH KOMIaHMU.

PykoBoACTBO MOCTaBUIIO MEpe]] BaMH 3a/lauy MOBBICUTh YPOBEHb 0€3011aCHOCTH B KOMIIAaHUU

B 00JIACTH KOHTPOJISA JOCTYTA K OT/IEIbHBIM 00BEKTaM HEIBUKHUMOCTH KOMITAaHUH.

Heo6xonumo caenate Mojieflb aBTOHOMHOM cucTeMbl «CHcTrema 0€30MacHOCTHY», KOTOpPOE

OBl MOBBINIATIO OE30MAaCHOCTh B KOMIIAHWM B OOJACTH KOHTPOJS JOCTYMA K OTIACIBHBIM

00BbEKTaM HEeIBMKMMOCTH KOMIIAHUU (HAapHUMep, KOHTPOJIb JBHUXKECHUSA, UACHTUQUKALUS U

ayTeHTH(HUKAINA, TUTHIOCKONHS H 11p.). CrucTeMa T0JKHA IPEACTaBIATh COOOM amnmaparHo-

IIPOrpaMMHBIM KOMIIJIEKC MEp HAalleJIeHHBIX Ha IIOBbIIIEHHE O€30MacHOCTU BBIOPAHHOTO

00beKTa HeJIBUKUMOCTH.

3. Hean m 3a7a4u Kelica:

® IeJIb: pa3paboTaTh MOJIENIb ABTOHOMHOM CUCTEMBI «CHcTemMa 0€30MMacHOCTHY;

e 3ajaym:

1 ypoBens. Haiigure napopmaruio o Tom, 4to Takoe «Cucrema 0e30macHOCTH»?

2 ypoBeHnb. [Ipoananusupyiite npaBuia (HyHKIMOHMpPOBaHUS YycTpoiicTBa? BbimonaHute
COOTBETCTBYIOIIHE MPAKTUUECKUE 3aaHUS.

3 ypoBenb. Pa3paboraiite Mozens ycrpoiicta. Pazpa0oraiiTe anmapaTHble 1 IpOrpaMMHBbIE
untepdericel. [1oaroroBbTe COCTaBHBIC 4acTH, Moayiau ycrpoiictBa (BOM). Vurture BiusHue
BHEITHUX (hr3HuecKux (HaKkTOpPOB.

4 ypoBenb. PazpabortaiiTe Monenb aBTOHOMHOW cuctembl «Cucrema 0€30MacHOCTHY,
OCYILIECTBUTE TECTUPOBAHUE CUCTEMBI, TPU HEOOXOIMMOCTH BHECUTE U3MEHEHUS B MOJIETIb.

Kareropus keiica. YrioyOneHHbIH.

Mecro keiica B cTpykType MoayJs. IIpoaBunyThIi.

KosanyectBo yueOHbIX yacoB. 20 yacos.

IIpogo1KNTEIbHOCTH OJHOTO 3aHATHA. 45 MUHYT.

=

2 3aHATHA 4 3anaTNa 12 3ansaTHi

Heas: Hactpouts ywamuxcsa Ha | Heab: Hayuutscsa | Heab: Cc0o37aTh YCIIOBUA
COBMECTHYIO pa0OoTy, KOMaHIHOE | TUTAHUPOBATh Pa3pabOTKy | ydamuMmcsi IJisl PEIIeHHs Kerica
MBIIIJICHHUE. MOJEITH YCTPOMCTBA,

HaBECTH ydYalluXxcs Ha

HEOOXOAUMOCTh

JeTalbHOM  MpopaboTKu

Keiica
HNlenenne wHa | Soft: 4K- 3uakomctBo | Soft: 4K- | Bemmonnenue | Soft: 4K-
TPYIIIIBI. KOMIIETEHIINH, C JTamamu | KOMIETEHI] | MPOCThIX KOMIIETEHIINH,
OnpenensoT | yMeHUe pa3paboTKH | MM, YMEHHUE | 3aJ]aHUid 110 | apr'YMEHTHPOBa
npobiemMy. TE€HEPUPOBATH MpPOrpaMMH | TeHEpUPOB | (OpMHpPOBAH | HHO OTCTaUBaTh
Mo3srosoi WU YKa3aHHBIMHU | BIX aTh UJEH HIO CBOIO TOYKY
HITYPM. METOJIaMH, MPOAYKTOB | YKAa3aHHBIM | alMapaTHbIX | 3pEHHUs,
Vu-ca CIyIaTh 1 H H OpraHU3aTOPCKU




T-KBAHTY
bopmynupy | CibILATh METOJaMH, | IPOrpaMMHBI | € Ka4yecTBa,
10T Lenb | cobeceTHUKA. CIymaTb U | X KOMOWHHUPOBATH
cBOeH Hard: uckarp CJIBILLIATh uHTEp(eicoB |, BUIOU3MEHATH
paboThI u | uH(hOpPMALIHIO B coOecelHl | MOJICIH. u yIIy4IlaTh
cpeacTBa CBOOOJIHBIX Ka. uneu. YMeHue
JIOCTIDKEHHUSI | UCTOYHHMKAX U IpaMOTHO
LEJIH. CTPYKTYPUPOBAaTh Hard: UCbMEHHO
OcymecTBis | ee. Pazpabotk (dopmynrpoBath
10T HIOUCK a CBOU MBICIIH.
HE00X0AUMO ApXUTEKTY Hard: VYwmenue
i pBl MOZIENH pa3pabaTbIBaTh
uHpopMauu ABTOHOMHO HOJIHOCTBIO

A CUCTEMBI 3aBEPIICHHBIN
«Cucrema IIPOrpaMMHBII
6e30macHo IPOAYKT,
CTH» pa3pabarbiBaTh
JIOTUKY paboThI
MOJEIIN M €ro
BHEIIIHUN BUJ.
TectupoBare u
BHOCHUTh
U3MEHEHHS B
KOHCTPYKLHIO.
2 3aHATHSA
Heun: peanu3oBath BO3MOYKHOCTh
YUYAIIUXCSl TPOJIEMOHCTPUPOBATH PEHICHUS
Keica
Co3znanue Soft: komanHas padoTa,
IIPE3EeHTaIHH. KOMMYHHUKaTHBHOCTb,
[IpencraBnenne | OCHOBBI OPATOPCKOTO
peleHui HCKYCCTBA, OMBIT
KEMCoB MyOIMYHBIX
JKCIIEPTHON BBICTYILUICHU, YMEHUE
rpy1Ie. OTBEYATh Ha BOIPOCHI,
Pednekcus. YMEHHUE IPaMOTHO
OTCTaMBaTh CBOIO TOUKY
3peHHs, yMEHHE
OLIEHUBATH ceOsl.
Hard: JlemoHcTpanus
peneHui Keiica,
MoJTyYeHHe BHEIIIHEH
OIICHKH

Meton padoTsl ¢ KeiicoM. MeToz TPOEKTOB.
MuHUMAaIbHO HEOOX0AUMBIH YPOBEHb BXOIHbIX KOMNeTeH M. ba3oBrie KOMITETEHITNH B
00J1acTH aNrOPUTMH3AIUH U IPOTPAMMUPOBAHHUS, CO3/IaHUS AIEKTPUIECKUX CXEM.
4. Tlpeamosaraemble pe3yJbTaThl Keiica:

e JIMYHOCTHBbIE U conMalibHbIe (SOft): yMeHHME apryMeHTHpOBaTh CBOIO TOYKY 3pEHUS Ha
BHIOOD OCHOBaHMM M KpPUTEPUEB TMPU BBIACICHUU MPHU3HAKOB, CPAaBHEHUH U
KJIaccupukanuu OObEKTOB, YMEHHE BBICITYIINBAaTh COOECENHHKA W BECTH JHAJIOT;
YMEHHE IUJIAaHHPOBATh Yy4eOHOE COTPYAHHYECTBO C TENaroroM H CBEPCTHUKAMHU:



®

10.

IT-KBAHTYM
onpenensaTh Iend, (QYHKUUH YyYaCTHHMKOB, CIOCOOOB B3aWMOJICHCTBUSA, YMEHUE

paspemiarh KOH(MIMKTBL: BBISBICHHE, WIACHTH(UKAIMS TPOOIEMBI, TOWCK M OIEHKa
aIbTEPHATUBHBIX CHOCOOOB paspelieHuss KOH(IUKTA, MPUHATHE PEUICHUS H €ero
peanu3aius; yMEHUE YIPaBIATh MMOBEJCHUEM MapTHEpa: KOHTPOJb, KOPPEKIHUS, OIICHKA
€ro JeUCTBUN, yMEHHUE C JOCTATOYHON MOJHOTOM U TOYHOCTHIO BhIpaXaTh CBOM MBICIH B
COOTBETCTBHH C 3a/1a4aMH U YCJIOBUSMH KOMMYHHUKAIIUH, BIaJICHHE MOHOJOTUYECKOU U
nuanoruyeckou popmamu pey.

e mnpaktuyeckne ymenusi (hard): ombIT mpoeKkTHpPOBaHHS M Pa3paOOTKH CIIOKHBIX
anmapaTtHO-IPOTPaMMHBIX ~ CHCTEM,  pa3paboTKa  MPOrPaMMHOM  apXHTEKTYpbI
MIPUJIOKEHUSI U CTPYKTYpbl B3aMMOJEWUCTBUS allllapaTHOM COCTABISIIOIICH CHUCTEMBI,
OIBIT pabOTHI B Cpe/ie MPOrPaMMHUPOBAHUS, ONBIT PeaTU3allii CUCTEMBI, TTOBBIIAIOIICH
YpOBeHb 0€30MaCHOCTH MOMEUICHUS, pa3pabOTKU MPE3CHTALUOHHBIX MaTEepHUaoB s
JIE€MOHCTPAIMU CO3JaHHOTO MPOAYKTA;

IIpouenypsl 1 (popMbI BHIAABIEHHSI 00PA30BaTEILHOIO pe3yJibTara. JleMoHCcTpanus

pemeHuii keiica. JkcnepTHbIe TUCTHL. TectupoBanue no hard skills.

Pecypcol 1 MaTepuadibl:

e cpena pa3pabOTKH JUII MUKPOKOHTPOJUIEPOB, PEAAKTOP KONa, JOCTYI K ceTu MHTepHeT,
Opay3sep, mporpamma pelakTHPOBAHUS TEKCTa, IPOrpaMMa CO3/1aHus MPE3ESHTALNH.

Cnucok pekoMeHAyeMbIX MCTOYHHKOB. CM. myHKT «Jluteparypa u uHbOpMalmOHHbBIE

pecypcehl Il yHaIuxcs» TaHHOU JOTOTHUTEIBHOU 00pa30BaTeIbHOM MIPOrpaMMBl.

Keiicbl moayJist 3. «OCHOBBI NPOrPaMMHPOBAHUS MHKPOKOMIILIOTEPOB.

Keiic 3.1

Tema keiica: DIEKTPOHHAS CUCTEMA «CBOW-UYKOM»

Onucanue Keiica: B Bamieil ceMbe OU€Hb MHOTO JIFOJIEH U Y KaKJIOTO €CTh CBOW SIIUK AJIS

XpaHeHus Beule. Bel pemy ycuiinTh 0€30IMaCHOCTh CBOETO SIIMKAa PELIMIM pa3padboTaTh

ANIEKTPOHHBIHN 3aMOK C (PyHKIIMEN pacrio3HaBaHUSL.

HeoOxonumo anmapaTHO-IPOrpaMMHBIM TPOAYKT MPEACTABISIONUN COO0N 3IEKTPOHHYIO

CUCTEMY THIIA «CBOM-UYXKOW» C BOZMOKHOCTBIO PACIIO3HABAHUS YEJIOBEKA.

Ieau u 3agaum Keiica:

e peJb: pa3pabdoTKa AIEKTPOHHAs CHCTEMa «CBOM-uyXkoil» Ha 0a3e MUKPOKOMIIBIOTEpA
raspberry pi;

e 3aJa4yM:

e 1 ypoBenn. Haiinmute nHpopManuo o TOM, YTO TaKOe MUKPOKOMITbIOTEp raspberry pi,
€ro MpoaHaATU3UPyHTe ero (GyHKINUHU, IPHHIUTEI ()YHKIIMOHUPOBAHHS ?

e 2 ypoBeHb. [Ipoananusupyiite npaBuia GyHKIMOHUPOBAHUS pa3pabOTKa IEKTPOHHON
CHCTEMBI «CBON-UYKOW». BBINOIHUTE COOTBETCTBYIOLINE TPAKTUIECKUE 3aJAHUS.

e 3 ypoBensb. Onpenenute nHTEpPEHCH BBOJA U BbIBOMA. Pa3paboTaiiTe Momens pabOThI
npunoxenus. Pazpaboraiite nmporpaMmMHbie HHTEPEHCHI.

e 4 ypoBeHb. PazpabGoraiiTe »>IEKTPOHHOM CHCTEMBI «CBOM-UYKOW» Ha 0Oa3ze
MHUKPOKOMITbIOTEpPA  raspberry  pi, ocymiecTBUTe MOJATOTOBKY  MPOIYKTa K
pacnpoCTPaHEHHUIO.

Kareropus keiica. npoABUHYTHIN.

MecTo kelica B CTPYKTYpe MOAYJIs. IIPOABUHYTHIN.

KouinyecTBo y4eOHbIX yacoB. 20 yacos.

IIpoao/ KN TEILHOCTD OHOTO 3aHATHSA. 45 MUHYT.

2 3aHATHA 4 3aHATHA 12 3augarui

Henn:

HAaCTPOUThb y4dalllMuXCd Ha I_[e.m,: Hay‘{I/ITLCSI HeJIL: CO3JaTh YCJIOBHA ydalllUMCH




(@)

IT-KBAHTY
COBMECTHYIO paboTy, KOMaHIHOE | IJIaHUPOBaTh  Pa3palbOTKy | AJS pelieHus Keiica
MBILJICHHE. anmnapaTHO-IIPOrPaMMHOTO
MIPOIYKTA, HaBECTH
yUaIuXcs Ha
HEOOXOMUMOCTh AETaNbHOU
IpopabOTKH Keiica
Henenne  ma | Soft: 4K- 3nakomctBo | Soft: 4K- Brimonnenune | Soft: 4K-
TPYIIIBL. KOMIICTEHIIHH, C  JTalmamH | KOMIIETEHIN | MPOCTBIX KOMIIETEHIIHH,
Omnpenenstor | yMmeHue pa3paboTKH | U, yMEHHUE 3aJaHUii  TI0 | apryMEHTHpPOBaH
npoonemy. TeHEepUpOBaTh UJIEU | almapaTrHo- | reHepupoBa | GOPMHPOBAaHM | HO  OTCTauWBaTh
MosroBoit YKa3aHHBIMU MPOTPaMMHBI | Th HIECH 10 uHTepdeiica | CBOIO TOYKY
LITYpM. METOJaMH, CIYIIaTh | X MPOAYKTOB | YKa3aHHBIM | MPHJIOKEHUS, | 3peHus,
Vu-cs U CIIBIIIATh u o paboTe MO | OpraHu3aToOpCcKue
¢dhopmymupytor | cobeceqHuKa. METOIIaMH, OTOOpaKCHUIO | KauyecTBa,
uenb  cpoeid | Hard: uckars ciymarb U | rpaduyeckoii | KOMOMHUPOBATH,
paboTsI 7 | “”HPOPMAIIHIO B CIIBITIIATH nH(MOpMAINK, | BUIOM3MEHATH U
cpencTaa CBOOOTHBIX cobecemHuk | Mo 00pabOTKe | ymydImiarh HWIEH.
JOCTHIKCHUA HUCTOYHHKAX U a. BBOJa JaHHBIX, YMmenue
LICITH. CTPYKTYPHUPOBATh 00paboTke rPaMOTHO
Ocymectsisto | ee. Hard: CUTHAJIOB. IMHUCbMEHHO
T MOUCK Pazpabotka (hopmMynrpoBaTh
HE00XOAMMOM ApXUTEKTYP CBOU MBICIIN.
uHpopmarmu. BI Hard:  Ymenue
AIIEKTPOHHO pa3pabaThIBaTh
i CcHUCTEMBI IIOJIHOCTBIO
«CBOW- 3aBEPLLCHHBII
qYKOID) MPOIYKT,
pa3pabaTsiBaTh
JIOTHKY  Pa0OTHI
OPWIOKEHU U
YCTPOMCTBA,
T'OTOBUTH €ro
BHEIIHUU BHI K
Npe3eHTallH.
ToroBuTh K
pacnpocTpaHeHH
10 IPOAYKT.
2 3aHATHSA

Ienab: peasns3oBaTe BO3MOXKHOCTb YYalllMXCS
MIPOIEMOHCTPUPOBATh PEIIeHHs Kelica

Cosnanue Soft: komanHas paboTa,
Mpe3eHTAIHH. KOMMYHHKATUBHOCTb,
[pencrasnenue OCHOBBI OPaTOPCKOTO
pelieHuil KeHcoB | UCKYCCTBA, OIBIT
AKCIEPTHON ITyOJIMYHBIX BBICTYILICHUH,
rpyrre. YMEHHE OTBEYaTh Ha
Pednexcus. BOIIPOCHI, YMEHHE

IPaMOTHO OTCTaWBATh CBOIO
TOYKY 3pEHUs, YMEHUE
OLIEHUBATH Ce04.

Hard: JemoHcTpanus
peuieHuit Kelica,
IIOJIy4YEHHE BHEIIHEH

OLCHKH




IT-KBAHTYM
MeTton pa6oThl ¢ KeiicoM. MeTo MpOeKTOB.

MuHUMAaJbHO HeOOXOAUMBIIl YPOBEHb BXOAHBIX KOMIeTeHIUIi. ba3oBbie KOMIIETEeHIINU B
00JacT! aJrOpUTMH3ALUH U TIPOTPAMMUPOBAHUS, HIIEKTPOHUKE.
11. IlpeamoJiaraemble pe3yJbTaThl Keiica:

e JIMYHOCTHBIE W couuajdbHble (SOft): yMeHume reHepupoBaTh HJCH YyKa3aHHBIMH
METOJ]aMH, CIYIIaTh M CIBIIATh COOECEHHMKA, apryMEHTHPOBAHHO OTCTAaMBATh CBOIO
TOYKY 3pEHUs, HCKaTh UH(OPMALIMIO B CBOOOJHBIX MCTOUYHUKAX U CTPYKTYPHUPOBATH €e.
VYMeHue KOMOMHUPOBATh, BHUIOM3MEHSATh M Yyiaydmarh wujaen. Komanmnas paboTa.
OpraHu3aTtopckie KadecTBa. YMEHHE TPaMOTHO NHCbMEHHO (OpPMYIHpPOBATh CBOU
mbIciu. Kputnueckoe MbIIUICHHE U yMEHHE OOBEKTUBHO OLICHUBAThH PE3YIbTAThl CBOCH
pabotbl. OCHOBBI OpaTOPCKOTO0 HUCKyccTBa. ONBIT MYOIMYHBIX — BBICTYIUICHH.
®opmupoBaHKE HABBIKOB YIIPABICHUS ITPOCKTOM.

e mnpaktuyeckne ymeHnus (hard): ombIT MPOSKTHPOBAHUS U Pa3pabOTKH MPOTPAMMHBIX U
anmaparHbeIX TPOAYKTOB; NMOUCK HH(popmammu; pabora B mporpamMme sl CO3aHUS
npe3eHTaIuii; pa3paboTka unTepdeiica; conanue 00OpabOTIYMKOB COOBITUI MO TaliMepy,
M0 HAKATHIO U T. II.;

12.Mpouexypsl u ¢opmMbl BbIsSIBJIEHHS 00pPa30BATEILHOIO pe3yJbTara. JleMoHCTpauus
pelieHuit keiica. JkcneptHbie TUCcThI. Tectuposanue mo hard skills.
13. Pecypchl u MaTepHaJIbl:

e s3BIK IporpamMmmupoBanus Python, snexTpoHHbIe KOMIIOHEHTHI (MOIY/Tb YTCHUS
orneyarka nansies, NFC Momynb, cepBOIpUBOA U TIP.), PEIAKTOP KOAA, TOCTYI K CETH
Wutepner, 6paysep, nporpaMma pelakTHpOBaHUS TEKCTA, IPOTrpaMMa CO3/1aHUS
IIpe3eHTaLUH.

14.Cnncox pexomenayeMbIx HCTOUHMKOB. CM. TyHKT «JluTeparypa W MH(OPMAMOHHBIE
PECYPCHI JUIS YUalTUXCs» TaHHOUW JOTONHUTEIBHON 00pa30BaTEIbHON MPOTPaMMBbI.

Keiic 3.2

1. Tema keiica: Monenb «CaMOJIBUKYIIASCS TETIEKKA.

2. OnucaHue Keiica: BbI PEIIMIA OTPEMOHTHPOBATH CBOM BEIIOCHIIE]], HO B OJMHOUKY CIENIaTh
3TO CJIOXKHO, NMOCKOJIBKY HYXXEH IMOMOIIHHUK, KOTOpPBIH cMOr Obl IOMOraTh BaM I10/1aBaThb
Kitoun. 11 perienns JaHHOW MpoOJieMbl Bbl PELIMIN CAMOCTOSTEIBHO C/ENIaTh YCTPOUCTBO,
CIOCOOHO CJIeZI0BaTh 32 BaMH U IOHUMATh M BBIMOJIHATH KOMaH/IbI.

CnoxHocTh 3amaHusi 0OyCIaBIMBAETCS HEOOXOAMMOCTBIO COYETaHMs JBIDKEHUS 3a
00BEKTOM U pacro3HaBaHMs 00pa30B.
IMenu u 3apaum Keiica:
® peJb: pa3padoTaTbh MOJEIb «CAMOABIIKYILASCS TEIEKKA;
e 3ajaum:
1 ypoBenb. Haiigure uHpoOpmManuio U MPOBEIUTE aHAINU3 MOHSITHS «CAMOJBIIKYILASACA
TeJIeXKKa», ONPEIETUTE BUIbI, KIIAaCCU(PUKALIMIO, TPUMEPHI PeaTH3alluH.
2 yposenb. [Ipoananusupyiite npaBmia (HyHKIMOHUPOBAHUS ycTpoiicTBa? BrimomHuTe
COOTBETCTBYIOLIHME PAKTUUECKUE 3aJAHUS.
3 ypoBeHb. Pa3paboraiite Moienb ycTpoiicTBa. PaspaboraiiTe anmaparHbie ¥ TPOrpaMMHBIE
unrepdeiicel. [loqroroBere cocraBHble 4acT, Moayiu ycrpoicrBa (BOM). Paspaboraiite
MEYaTHYIO IJIaTy, HHTep(echl 11 MOAKIIOUEeHUsT MOAYJIeH BBOJa U BhIBO/Ia MH(OPMAIUH.
VYuarute BiAMsSHME BHEIIHUX (¢u3ndeckux ¢axtopoB. IlpemycMmorpute moctym K
uHTepdeiicam nepenporpaMMUpOBaHUS.
4 ypoBenb. PazpabGoraiiTe MOIENh «CaMOABIKYIIASICA  TEJIEKKA», OCYIIESCTBHUTE
TECTUPOBAHUE CUCTEMBI, IPU HEOOXOIMMOCTH BHECUTE U3MEHEHUS B MOJIEIb.

Kareropus keiica. YriyOneHHBIN.



MecTo Keiica B CTPYKType MoayJisi. [[poBUHYTHIM.
KosmnvecTBo yueOHbIX YacoB. 20 4acos.
IIpoaoKuTEILHOCTD OTHOTO 3aHATUA. 45 MUHYT.

e

ImT-KBAHTYM

2 3aHATHS 4 3auaTus 12 3auaTuii
Henb: wHacTtpouth yuammuxcs Ha | Heab: Hayuutscs | Llean: co3marhk yCIOBHS y4YalluMCS
COBMECTHYIO paboTy, KOMaHIHOE | IJIAaHUPOBaTh  Pa3paboTKy | AJis pelieHus Keiica
MBIIIJICHHE. MOJIEITH YCTPOWCTBA,
HaBECTU  ydalluxcs  Ha
HEOOXOIMMOCTh  JIeTATbHOMN
TIpOpabOTKH Keiica
Henenne  ma | Soft: 4K- 3uakomctBo | Soft: 4K- Breimonnenne | Soft: 4K-
TPYIIIBIL. KOMIICTCHIINHY, C  9JTanamH | KOMIIETEHIM | MPOCTHIX KOMIICTCHIINHY,
Omnpenensitor | yMeHHE pa3paboTKH | U, yMECHHUE 3aJaHUid  TI0 | apPTYMEHTHPOBaH
mpooiemy. TCHEpUPOBATh UACH | IPOrPaMMHBI | TeHEepUpOBa | GOPMHUPOBAHU | HO OTCTauBaTh
Mos3roBoit YKa3aHHBIMH X MPOAYKTOB | Th UIACH 10 amnmnapaTHBIX | CBOIO TOYKY
HITYPM. METOJAMH, CITYIIATh YKa3aHHbIM | U 3peHUH,
VYu-cs U CIIBIIIATh u MPOTPAMMHBIX | OPraHU3aTOPCKHE
dhopMynupyroT | codeceaHuKa. METOJaMHu, | UHTep(pEHCOB | KavyecTna,
enb cBoeit | Hard: uckatpb CIIyliaTh U MOJCIIH. KOMOWHUPOBATH,
paboThI U | uHbOpMAIHUIO B CJIBIIIATH BUJIOU3MCHSATh H
cpeacTa CBOOOIHBIX cobeceTHIK yIydliaTh  HJCH.
JOCTHIKCHHS WUCTOYHUKAX U a. YMmenue
TEeJTH. CTPYKTYpPHPOBATh IpaMOTHO
OcymecTBisiio | ee. Hard: MTUCbMEHHO
T MTOKMCK Pa3paborka (hopMysrpoBaTh
HEOOXOTUMOM ApXHUTEKTYP CBOU MBICITH.
nH(pOpMAITIH. Bl  MOAEIH Hard: YMmeHune
«CaMOJIBUXK pa3pabarbiBaTh
yInascs MOJTHOCTBIO
TEJICKKA» 3aBepIICHHBIN
TPOLYKT,
pa3pabaTsiBaTh
JOTUKYy  paboTHI
MOACTM W  €ro
BHEITHUM BU/I.
TectupoBath U
BHOCHTh
WU3MEHEHUS B
KOHCTPYKIIHIO.
2 3aHATHS

Hennb: peannzoBaTb BO3MOKHOCTb YYaIMXCS
MIPOIEMOHCTPUPOBATH PEIICHHs Kelica

Co3znanue Soft: komanHas paboTa,
Mpe3eHTalHH. KOMMYHHUKaTUBHOCTb,
[IpencraBnenue | OCHOBBI OPATOPCKOTO
peuieHuil KeHCOB | UCKYCCTBA, OIBIT
9KCTIEPTHON MyOJMYHBIX BBICTYIUICHUH,
rpyImme. yMEHHE OTBeYaTh Ha
Pednexcus. BOTIPOCHI, yMEHUE

IPaMOTHO OTCTauBaTh CBOIO
TOYKY 3pEHUS], yMEHHUE
OLICHUBATH CeO4.

Hard: JemoHcTpanus
perieHni Kelica,




IT-KBAHTY

MOJIy4YCHUC BHEIIIHEH
OICHKHN

e Metox padoTsl ¢ KeiicoM. MeTo1 MPOEKTOB.

e MuHMMaJIbHO HeOOXOAUMBII ypPOBeHb BXOAHBIX KoMmmeTeHuuid. ba3zoBbie
KOMIIETCHIIMM B O0JIACTH ~ QJIrOPUTMHU3AIMH M NPOTPAMMHUPOBAHMS, CO3JAHUS
ANEKTPUUECKUX CXEM.

3. IpeamosiaraeMsle pe3yabTaThl Keiica:

e JIMYHOCTHBIE U colMabHbIe (SOft): yMeHHE apryMEeHTHPOBATH CBOKO TOYKY 3pEHHS Ha
BIOOp OCHOBAaHMH M KPUTEPHEB TIPU BBIACICHUH MPHU3HAKOB, CPAaBHEHUU U
KjIaccu(ukauym OOBEKTOB, YMEHHE BBICIYIIMBATh COOECEJHMKA W BECTH JHAJIOT;
YMEHHE IUJIaHUpPOBaTh Yy4e€OHOE COTPYAHMYECTBO C IE€JAaroroM M CBEPCTHUKAMMU:
ONpeneNATh LeAH, (QYHKIUH yYaCTHUKOB, CIIOCOOOB B3aUMOJAEUCTBUS, yMEHHE
paspemiath KOH(IIUKTBHL: BBISBICHHE, WACHTH(QUKAIHUA MPOOJIEMBI, MOMCK M OIICHKA
QJIBTEPHATUBHBIX CIIOCOOOB pa3pemieHus] KOH(IMKTa, TPUHATHE pEHICHUS H €ero
peanu3anus; yMEHUE YIpPaBisATh [MOBEJCHUEM IapTHepa: KOHTPOJb, KOPPEKIUs, OLICHKA
€ro JEUCTBUN, YMEHHUE C JOCTAaTOYHOM ITOJIHOTOW M TOYHOCTBIO BBIPAKATh CBOU MBICIIHU B
COOTBETCTBHHM C 3a/lauaMH U YCJIOBUSIMH KOMMYHMKALIUH, BJIaJICHUE MOHOJOTHYECKON U
JMATIOTHYECKON (hOpMaMU peyn.

e nmnpakrtuyeckue ymenusi (hard): onbIT co3maHus  BIEKTPOHHON KOHCTPYKIIHH,
MOJKJIIOYEHHUS €€ K MUKPOKOMIIBIOTEPY, CO3/1aHUs IPOrpaMMbl YIIPAaBJIECHUS, OIIBIT
paloThl B cpejie IPOrpaMMUPOBAHMS, OIBIT Pa3pabOTKU MPE3EHTAMOHHBIX MaTepUaioB
JUIS IEMOHCTpALK CO3JaHHOTO MPOYKTa;

4. TIpoueayps! u (popMbI BbISIBJIEHHS 00Pa30BaTeIbHOIO pe3yabTara. /leMoHCcTparys
pelieHui keiica. DkcnepTHele TUCThl. TectupoBanue no hard skills.
5. Pecypchl m MmaTepuaJibl:

e PaznuuHbple AATYMKU U MOAYIU (KOHTPOJUIEP MOTOPOB, JATUYUKHU PACCTOSIHMSI U TIp.),
cpena paspaborku s Python IDE, muxpoxommbrorep raspberry pi 3, moctym kK cetu
WntepHer, Opay3ep, mporpamMma peJakTHUPOBAaHUS TEKCTa, NpOrpaMMa CO3/1aHUs
MIpe3eHTaIUH.

6. Cnmcok pexkomenayeMbIX HCTOMHHKOB. CM. MyHKT «JIuTeparypa W MH(OpPMAIMOHHBIE
pecypehl Ul ydaluxcs» JaHHOM JOMOTHUTEIbHOM 00pa3oBaTeIbHON MPOTrPaMMBI.



IT-KBAHTYM
Keiicsl moayis 4. «cnosib30Banue mpoMbinuieHHbIX MK».

B kauectBe Keiic-3alaHuil ydamuMcs MOXKHO IIpe[jiararb pa3pa0OTKy MpPOTrpaMMHBIX,
anmnapaTHbIX ¥ IPOrpaMMHO-AIIAPATHBIX MPOJYKTOB Pa3IM4HON HANpaBiIC€HHOCTU OT IPOCTHIX
MpOrpaMM, 10 3JIEMEHTOB CHCTEMbl aBTOMAaTHU3AllMH JACSITEIbHOCTH B PA3IMYHBIX OOJIACTSIX.
Jlasiee npeacTaBlIEHbl YCIOBHbBIE CUTYallHOHHBIE 33J]a4yll B paMKax KOTOPBIX ydaluecs JOJKHbI
CO3/aTh TOT WJIM MHOM NPOrpaMMHBIN, allllapaTHbIM WM alapaTHO-MPOrPaMMHBIN TPOIYKT.

Keiic 4.1

1. Tema keiica: Mojenb aBTOHOMHOM cuctembl «llopTaTuBHAs 2IEKTPOHHAS] UTPaAY.

2. OnucaHue Keiica: OKOHYMB C OJHOM YETBEPKOH IO TEHHUIO YYEOHBIM roj] (OCTAIbHBIC
MSTEPKU), POAUTENN OTOOpaIN y Bac MOOWIbHBIN TenedoH. Kpome Toro Ha Bce J1€TO BHI €
poauTeneil eaute Ha Jady K Oalymike B JepeBHIO «HmkHee KyKyeBO», B 3TOW MECTHOCTH
OYEHb IUIOXO JIOBUT Pajyo U TEIEBUACHUE, U BCE BpeMs UIYT JIOKIH, YTO OYEHb XOPOIIO
CKa3bIBACeTCsl HA MECTHBIX MMOcaaKax puca. s Toro 4toObl Kak-TO pa3Biedb ceOs IETOM BbI
pemm pa3paboTars MOPTATUBHYIO AIEKTPOHHYIO UTDY.
HeoOxomumo cienarh MOPTAaTUBHYIO SJEKTPOHHYIO WY, KOTOpas Oblia Obl MOJTHOCTBHIO
HE3aBUCHUMON OT BHEIIHETO JJIEKTPONHUTAHUsS, MMela Obl BOJOHETPOHHUIIAEMBIH KOPITyC,
Manble rabdaputhl. CucremMa [ONKHA MPEACTaBIATh COOONH MOPTATUBHYIO SJIEKTPOHHYIO
MHTEPAKTHBHYIO CUCTEMY JUISI HCIIOJIb30BaHMUS B 00JacTH pa3BiedYeHUs. B OCHOBY cHCTEMBI
OJKeH ObITh nonoxeds MK STM32.

3. Meau u 3agaum Keiica:
e 1ejb: pa3paboTaTh MOJIENIb aBTOHOMHOM cUCTeMbl «llopTaTiuBHAs 3JEKTPOHHAS UTPaY;
* 3a/Ja4yM:
1 ypoBenb. Haiinute nadopmanuio o Tom, uto Takoe «IlopraruBHast snekTpoHHas Urpa»?
2 ypoBenb. IIpoananusupyiiTe npaBuia (QyHKIMOHMpPOBaHMS ycTpoiicTBa? BrimomHute
COOTBETCTBYIOLIME IPAKTUUECKUE 3aTAHHUS.
3 ypoBeHb. Pa3paboraiite Mozienb ycTpoiicTBa. Pazpaboraiite anmaparHbie U TpOrpaMMHBIE
unTepoeiicel. IloarotoBere cocTaBHblE 4YacTH, Moayau ycrpoiictBa (BOM). Vurute
BIIMSIHUE BHEIIHUX (PU3UUIECKUX (HaKTOPOB.
4 ypoBenb. PaszpaGoraiite Monens «llopraTuBHas >JIEKTPOHHAs MIrpa», OCYLIECTBHUTE
TECTUPOBAHNE CUCTEMBI, P HEOOXOAMMOCTH BHECUTE U3MEHEHHS B MOJECIIb.

Kareropus keiica. YriyOiaeHHBIH.

MecTto keiica B cTpyKType MoayJs. I IpoaBuHyTsIN.
KosmvecTBo yueOHbIX 4acoB. 20 4acos.
IIpoao/ KN TEJILHOCTD OHOTO 3AHATHSA. 45 MUHYT.

2 3aHSATHA 4 3aHATHA 12 3ansTumii

Henb: wnHacTtpouth yuammuxcs Ha | Heab: Hayuntscs | Llean: co3marhk ycaoBHS ydalluMCs
COBMECTHYI pPaboTy, KOMaHIHOE | IUIAHUPOBaTh  Pa3pabOTKy | IS PeIICHHUs Kelica
MBEIIIICHHE. MOJIEIH YCTPOWCTBA,

HaBECTH  ydalluxcs  Ha

HEOOXOMMMOCTh JIETaTHbHOU

popalboTKH Kekca
Henenne  Ha | Soft: 4K- 3uakomctBo | Soft: 4K- Breimonnenne | Soft: 4K-
TPYIIIBL. KOMITCTCHIIHH, C  9JTanamH | KOMIIETEHIM | MPOCTHIX KOMITCTCHIIHNH,
Omnpenensior | yMeHue pa3paboTku | U, yMEHHE 3alaHuil M0 | aprTyMEHTHPOBaH
pobiemy. TeHepUPOBATh UACH | IPOrPaMMHBI | FeHepUpoBa | GOPMHUPOBAHU | HO OTCTauBaTh
Mo3rosoit YKa3aHHBIMH X MPOAYKTOB | Th UICH 10 aImapaTHBIX | CBOIO TOYKY
LITYPM. METOAAMHU, CIIyIIAaTh YKAa3aHHBIM | U 3peHus,
VYu-ca W CJIBIIIATH u MPOTPAMMHBIX | OPraHU3aTOPCKUE




IT-KBAHTY
¢dbopmynupyroT | cobeceaHuKa. MeTonamH, | uHTepdelicoB | KadecTna,
nenb  cpoeid | Hard: uckars CIylIaTh U | MOJCIIH. KOMOMHHUPOBATH,
paboThI 1 | uHpOpMAIIHUIO B CJIBIIIATH BUJIOU3MCHATh U
cpeacTBa CBOOO/IHBIX cobeceTHIK yIIy4lath  WCH.
JOCTHKCHHS UCTOYHHUKAX U a. Ymenue
TEJTH. CTPYKTYpPHPOBATh IpaMOTHO
OcymecTBisio | ee. Hard: IIUCHbMEHHO
T MIOUCK Paspabotka (bopmynupoBath
HEOOXOTUMOM ApXHUTEKTYP CBOY MBICITH.
nHpOpMarHm. Bl MOJIEITH Hard:  VYmenmne
«[Toprarus pa3pabarsiBaTh
Has HOJIHOCTBIO
3NIEKTPOHH 3aBEPIICHHBIN
ast urpa» TpOAYKT,
pa3pabatbiBaTh
JOTUKYy  pabOTHI
MOJECIU U €ro
BHEIIHUM BU/I.
TectupoBate U
BHOCHTh
U3MCHCHUA B
KOHCTPYKIIHIO.

2 3aHATHA

Hesb: peanu3oBaTb BO3MOXHOCTH YyYallUXCs
MIPOIEMOHCTPUPOBATh pPEllIeHHs Kelica

Cosznanne
Mpe3eHTaIH

[IpencraBnenue OCHOBBI OpPaTOPCKOTO
peuieHuil KeHCOB | UCKYCCTBA, OIBIT

SKCIIEPTHOU
rpyImme.
Pednexcus.

Soft: komanaHas padora,
i. KOMMYHHKaTHBHOCTb,

MyOJIMYHBIX BBICTYIUICHUIA,
yMEHHE OTBeYarh Ha
BOHpOCBI, yMeHI/Ie
TPaMOTHO OTCTanBaTh CBOIO
TOYKY 3PEHUSI, YMEHHUE
OLIEHUBATH CeO0sI.

Hard: JemoHcTpanus
peuieHuit Kelica,
MOJTy4YeHHUe BHeIIHEH
OILIEHKH

Metoa pa6oTsl ¢ keiicom. MeTos MpOoeKToB.

MuHuManbHO HeoOXOAMMBIN  ypPOBEeHb BXOAHBIX KoMmeTeHuui. ba3zoBbie
KOMIIETEHIIMM B OOJIaCTM  aJrOpUTMHU3ALMU W  MPOTPaMMHPOBAHMS, CO3JaHUs
WIEKTPUYECKUX CXEM.

4. Tlpeamosaraemble pe3yJbTaThl Keiica:

JIMYHOCTHBIE H coluaibHble (SOft): yMeHHe apryMeHTHPOBATh CBOKO TOUKY 3PCHHUS HA
BHIOOD OCHOBaHMM M KPUTEPUEB TMPU BBIACICHUUM MPHU3HAKOB, CPAaBHEHUH U
KJIaccuukaluu OOBEKTOB, YMEHHE BBICIYIINBAaTh COOECEIHMKAa W BECTH JIUAJIOT;
YMEHHE IIJIAHUPOBATh Y4eOHOE COTPYOIHHMYECTBO C TIENaroroM H CBEPCTHUKAMU:
ompenensaTh e, (QYHKIUA YJaCTHUKOB, CIOCOOOB B3aMMOJICHCTBHS, YMEHHUE
paspemiaTh KOH(MIMKTHI: BBISBICHHE, WIACHTH(PHUKAIMSA MPOOIEMBI, TMOMCK M OIEHKa
aJBTEPHATUBHBIX CIIOCOOOB pa3pelieHus KOH(PIWKTA, TMPUHATHE PEIIEHUS € €ro
peanuzanus; yMEHHE YIpaBisTh NOBEICHUEM MapTHEpa: KOHTPOJIb, KOPPEKIIUS, OLICHKa
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€ro JEHCTBUN, YMEHUE C JOCTaTOYHOM IOJHOTOW U TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH B

COOTBETCTBHH C 337[a4aMH U YCIOBUSMH KOMMYHHKAIMH, BIAJICHUEC MOHOJIOTHYECKOW U
JMAIOTHYECKON hopMaMu peyH.

e mnpaktuyeckne ymenusi (hard): onbIT mpoekTupoBaHUS M Pa3pabOTKU MOPTATHBHBIX
ANIEKTPOHHBIX MIPOBBIX CHCTEM, pa3paboTKa M NMPOCKTUPOBAHUE KOpPITyca YCTPOMCTBA,
CO3/IaHME  JJIGKTPOHHOH  CXEMbl  B3aUMOJCHCTBUS  KOMIIOHEHTOB, pa3padoTKa
YIPaBISIONICH MPOrpaMMbl Il  MHKPOKOHTPOJUIEpA, OIBIT PabdOThl B  cpelne
IPOrpaMMHPOBAHUS, pa3pabOTKH IPE3CHTALMOHHBIX MAaTepUalioB Ul JEMOHCTPAIHH
CO3/IaHHOTO IIPOIYKTA;

5. Ilpoueayppl U ¢(opMbl BBISIBJEHHSI 00pa3oBaTeJILHOIO pe3yjbrara. JlemMoHcTpanus
pereHuii keiica. JkcnepTHbIe TUCTHL. TectupoBanue mo hard skills.

6. Pecypchl U MaTepHuaJbl:

e cpeaa paspabotku i MukpokontposuiepoB  Keil uVision5, STM32CubeMX,
MuKpokoHTpoiutepHas miarpopma Nukleo-64 na 6aze STM32F401, pemakrop kona,
noctyn kK cetu MHTtepHer, Opay3ep, mporpamma peJakTUPOBaHUS TEKCTa, IMporpamma
CO3JIaHUSI IPE3CHTALIUMN.

7. CnucoK peKoMeHIyeMbIX MCTOYHUKOB. CM. myHKT «JIuteparypa u uHbOpMaIOHHBIE
pecypcehl Ui yHaIuxcs» TaHHOU JOTIOIHUTEIBHOU 00pa30BaTeIbHOM MPOrpaMMBl.

Keiic 4.2

1. Tema keiica: Mojenb aBTOHOMHOM CUCTEMBI «DIEKTPOHHBIN Cer(».

2. OnucaHue Kelica: BBl OTHPAaBWINCH B KOMaHAWpOBKY Ha CeBepHblii momoc. [loxwus
HEKOTOpOE BpeMsl Bbl OOHApYKWIIH, YTO KTO-TO W3 «MECTHBIX >KMBOTHBIX» IOJIb3YETCS
BalllUMKM 3alacaMyd MPOJOBOJLCTBUA. [l pemieHus 5ToW mpoOaeMbl Bbl  PELINIH
pa3paboTarb ceiipoByIO0 CUCTEMY C SIEKTPOHHBIM KOHTPOJIEM JOCTYIIA.

HeoOxomumo caenats mozens ceiida ¢ pa3aIudyHbIMU 3JEKTPOHHBIM KOHTPOJIEM JOCTYTIA.

Cuctema omkHa 0051a/1aTh HE MEHee 3X CTeneHel 3aluThl, 001aJaTh MOPTaTUBHOCTHIO, U

BaHJAJIOYCTOHIMBOCTHIO. B OCHOBY CHCTEMBI JIOJDKeH ObITh mosioskeH MK STM32.

3. eaun m 3a7a4u Kelica:
® IeJIb: pa3paboTaTh MOJIENIb ABTOHOMHOM CUCTEMBI «DJIEKTPOHHBIHN ceil(»;

e 3aJa4yM:

1 ypoBensn. Haiinure mHpopmManmio o TOM, YTO Takoe «celd», 3JIEKTPOHHBIE CHUCTEMBI

6e30macHOCTH?

2 ypoBenb. IIpoananusupyiiTe npaBuia (QyHKIMOHMpPOBaHMS ycTpoiicTBa? BrimomHute

COOTBETCTBYIOLIME NPAKTUYECKUE 3aJaHUS.

3 ypoBeHb. Pa3zpaboraiite Mozenb ycTpoiicTBa. Paspaboraiite anmaparHbie ¥ TpOrpaMMHBIE

uHTepoeiicel. IloarotoBere cocTaBHblE 4YacTH, Moayau ycrpoiictBa (BOM). Vurute

BIIMSIHUE BHEITHUX (PU3UIECKUX (HaKTOPOB.

4 ypoBenb. Pazpabotaiite Monenb «INeKTpOHHBIN ceild», OoCylecTBUTE TeCTHPOBAHHE

CUCTEMBI, P HEOOXOAMMOCTH BHECUTE U3MEHEHHS B MOJIETTb.

Kareropus keiica. YriyOiaeHHBIH.

MecTo keiica B cTpyKType MoayJs. [ IpoaBuHyTHIN.

KosmnvecTBo yueOHbIX YacoB. 20 4acos.

IIpoao/IsKNTEIbHOCTH OHOIO 3aHATHSA. 45 MUHYT.

2 3aHATHSA 4 3ansATHSA 12 3ansaTHii
]_leJIb! HAaCTpOUTb  y4alllUXCd Ha I.[e.m;: Hay‘-II/ITLCSI ]_IeJI])! CO30aTh YCJIOBHA yHdallIUMCH

COBMECTHYI0 paloTy, KOMaHIHOE | IUIAHUPOBaTh  pPa3pabOTKy | Ui pemieHus Keica

MBIIIJICHHE. MOJIEIH YCTpOICTBA,
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IT-KBAHTY
HAaBECTH  ydyalluxcs  Ha
HEOOXOMUMOCTh AETaNbHOU
IpopabOTKH Keiica
Henenne  ma | Soft: 4K- 3uakomctBo | Soft: 4K- Breimonnenne | Soft: 4K-
TPYIIIBL. KOMIICTEHIIHH, C  JTalamH | KOMIIETEHIN | MPOCTBIX KOMIICTEHIIHH,
Ompenenstor | ymMeHue pa3paboOTKH | M, yMEHHE 3aJaHui 1O | apTyMEHTHPOBaH
npooemy. TeHepUpOBaTh AU | MPOTPAaMMHBI | TeHEpHpOBa | (JOPMHUPOBAHH | HO  OTCTAaWBATh
MosroBoit YKa3aHHBIMU X MPOIYKTOB | Th HIEH 10 anmaparHbIX | CBOIO TOYKY
LITYypM. METOIaMH, CIyIIaTh YKa3aHHBIM | U 3peHus,
Vua-cs U CIIBIIIATh u MPOTPAaMMHBIX | OPTaHH3aTOPCKHE
¢dbopMynHupyroT | cobeceaHuKa. MeTonamH, | uHTepdelicoB | KayecTsa,
uenb  cpoeid | Hard: uckarp CIIymiaTb ¥ | MOJIEJH. KOMOHWHHUPOBATH,
paboTHI u | nHOpMaIHIO B CITBIIIIATH BUJIOM3MEHATh U
cpencTaa CBOOOTHBIX coleceTHnK yAy4IIaTh — HJIEH.
JOCTHKEHHUS WCTOYHHKAX U a. Ymenue
EITH. CTPYKTYpHPOBaTh rpaMOTHO
OcymecTBisiio | ee. Hard: MTUCHbMEHHO
T MOUCK Pazpabotka (hopmMynrpoBaTh
HEOO0XOTUMOMN APXHUTEKTYP CBOU MBICIIH.
nH(pOpMAITIH. Bl MOJeTH Hard:  Ymenue
«INEKTPOH pa3pabarsiBaTh
HBIHN ceid» MOJIHOCTBIO
3aBepIICHHBIN
TIPOIYKT,
pa3pabatbiBaTh
JOTUKYy  pabOTHI
MOZEMH M €ro
BHEIIIHUN BUJI.
TectupoBath U
BHOCHTH
W3MEHEHUS B
KOHCTPYKIIHIO.
2 3aHATHSA
Heab: peanu3oBaTh BO3MOXKHOCTH YYaIlUXCs
MPOJIEMOHCTPUPOBATh PELIICHUS Kelica
Co3znanue Soft: komanaHas paboTa,
npe3eHTaIHi. KOMMYHHUKAaTHBHOCTb,
[IpencraBineHne | OCHOBBHI OPATOPCKOTO
peuieHuil KeHCOB | UCKYCCTBA, OIBIT
JKCIIEPTHOU yOJIMYHBIX BBICTYIUIEHUH,
rpymre. yYMEHHE OTBeyYarh Ha
Pednekcus. BOIIPOCHI, YMEHHUE
IpPaMOTHO OTCTauBaTh CBOIO
TOYKY 3pEHUS], yMEHHUE
OLIEHUBATH ceO4.
Hard: JlemoHCcTpanus
peuieHuit Kelca,
MOJTy4YeHHUE BHeIIHEH
OLICHKHU
e Metox padoTsl ¢ KeiicoM. MeTo1 MpOeKTOB.
e MuHMMAJIBHO HEOOXOAMMBIH YpPOBEHb BXOAHBIX KoMHeTeHuuu. ba3oBeie
KOMIIETEHIIMM B  O0JIaCTH  aJIrOPUTMHU3AIMA W  MPOTPAMMHPOBAHUSA, CO3TAHHS

QJICKTPUYICCKUX CXCM.
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4. Tlpeamosaraemble pe3yJbTaThl Keiica:

JIMYHOCTHBIE U couaIbHbIe (SOft): yMeHHME apryMEeHTHPOBaTh CBOKO TOUKY 3pCHHS Ha
BBIOOD OCHOBaHM ¥ KPHUTCPUECB TIPU BBIICICHUU IPHU3HAKOB, CpPAaBHCHUU U
Kiaccu(ukanuu OOBEKTOB, YMEHHE BBICIYIINBATh COOCCETHUKA M BECTH JUAJIOT;
YMEHHE IUIAHUPOBATh Y4eOHOE COTPYIHHYECTBO C TIIEAaroroM M CBEPCTHUKAMHU:
ONPENeNIATh e, QYHKIUA yYaCTHUKOB, CIIOCOOOB B3aUMOJCUCTBUS, YyMCHHE
paspemarh KOH(MIMKTBL: BBISBICHHE, WIACHTH(UKAIMS TPOOIEMBI, TMOWCK M OIEHKa
QJIBTCPHATUBHBIX CIIOCOOOB pa3pelieHus] KOH(IMKTA, TPUHATHE pEIICHUS W €ro
peanu3anus; yMEHHE yIpaBiIiTh MOBEJCHUEM MapTHEpa: KOHTPOJIb, KOPPEKIHS, OLCHKA
€ro IEHCTBUN, YMEHHE C JIOCTATOYHOH TMOJHOTOW U TOYHOCTHIO BBIPAYKATh CBOU MBICIH B
COOTBETCTBHH C 337[a4aMU U YCIOBUSMH KOMMYHHKAILIUH, BJIAJICHHEC MOHOJIOTUYCCKON 1
JMAJIOTHYECKON (hOpPMaMU PEYH.

npakrudyeckne ymenusi (hard): onbIT mpoekTupoBaHUs M Pa3pabOTKU MOPTATHBHBIX
ANEKTPOHHBIX MIPOBBIX CHCTEM, pa3paboTKa M MPOCKTUPOBAHUE KOpPITyca YCTPOMCTBA,
CO3JJaHME  DJICKTPOHHOM  CXEMbl  B3aUMOJICHCTBHS ~ KOMIIOHEHTOB, pa3padoTka
YIPaBJSIFOIICH TMPOrpaMMbl Ui MHUKPOKOHTPOJUIEPA, OMNBIT pabOThl B Cpene
MPOrpaMMHUPOBaHUS, Pa3paO0TKU MPE3CHTAIMOHHBIX MATEPHAJIOB ISl JIEMOHCTpPAIIUU
CO3JJTAaHHOTO MPONYKTA;

5. Ilpouenypbl u ¢GopMbl BbISIBIeHHS 00pa30BaTeJIbHOr0 pe3yiabTara. JlemMoHCTpanus
pemeHuii keiica. JkcnepTHbIe TUCTHL. TectupoBanue no hard skills.
6. Pecypchl U MaTepuaJIbl:

cpena paspabotku s mukpokonTpoiuiepoB  Keil uVision5, STM32CubeMX,
MuKpokoHTpoiutepHas twiargopma Nukleo-64 wa 6aze STM32F401, cpeacrsa 3D
mozenupoBanus (Tinker cad), BekrTopubiii rpaduyeckuii pemakrop Corel Draw,
pemaKTop Koma, 10CTym K cetr MHTepHeT, Opay3ep, mporpaMMa peakTHPOBAHUS TEKCTa,
porpaMma CO3/[aHusl IPEe3eHTAIINi.

7. CnuCOK peKoMeH1yeMbIX MCTOYHHUKOB. CM. myHKT «JIuteparypa u uHpOpMallOHHBIE
pecypehl Ul ydaluxcs» JaHHOM JTOMOTHUTENbHON 00pa30BaTeIbHOW MPOrpaMMBI.



