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IHosicuuTennLHAA 3aIHCKA

O0bEM QUCUMIUIUHEL 4 3.€.

1. Pe3yabTarhl 00y4YeHUs] MO AMCHUILIMHE (MOAYJIK0), COOTHECEHHBIE C MHAMKATOPAMHU
JOCTHKEHUS] KOMIIETEHIIMH, YCTAaHOBICHHBIMU 00pa30BaTeNbHOM MpOorpaMMoit

Komnerenuun NuaukaTopsl Pe3yabTaThbl 00y4eHHs 10 JMCUUILINHE

JOCTHKeHHUSA (MoayJ110)
KOMIeTeHIii

IIK-4. Cnocobden NJI-111K-4 3namo:

OpPraHM30BbLIBATH JemoHcTpupyeT OCHOBHBI€ MTPUHIIUIIBI KOHCTPYUPOBAHUS

HHIUBHAYAJIBHYIO U 3HAHUE ABTOMATUYECKUX YCTPOMUCTB;

COBMECTHYIO Y4€0HO- | IIPUHIUIIOB BO3MOKHOCTH COBPEMEHHBIX

NMPOEKTHYI0 MPOEKTUPOBAHUA, MUPOKOHTPOJUIEPOB;

AesiTeJIbHOCTh BJIQJICHUS TIPOCKTHBIMU | Cpe/ibl pa3paboOTKH st

o0yuarommxcsi B TEXHOJOTUSIMHU MUKPOKOHTPOJLJICPOB

COOTBETCTBYIOLIEH N-211K-4 HPUHIUIEI paOOTHI TaTYINKOB

npeaMeTHoi odaacTn | PazpabareiBaer W | IPUHIHIIBI PAOOTHI CEPBONPUBOIOB

peanm3yer Ymems:

UHIUBUAYAIBHYIO U
COBMECTHYIO y4eOHO-
MPOEKTHYIO
JIeSITENIbHOCTD
oOyJaromuxcs B
COOTBETCTBYIOLIECH
MpeIMEeTHOH 00JacTH
NJI-3T1K-4
Hcnonp3yer
nepeoBbIe
MeJaroruyeckue
TEXHOJIOTHH B
mporecce

peanu3anuu yaeOHo-
MIPOEKTHOMN
JIeATETbHOCTH
0o0ydJaronuxcs B
COOTBETCTBYIOLICH
MpeAMETHOM 001acTH

IIK-7. Cnocoben
OpPraHM30BbLIBATH
oOpa3oBaTeIbHbII
npoiuecc ¢
HCIO0JIb30BAHUEM
COBPEMEHHBIX
o0pa3oBaTeJIbHbIX
TEXHOJIOTHii, B TOM
yncsie
AUCTAHIMOHHBIX

N-1TIK-7
PaspabatreiBaeT
o0Opa3oBaTenbHbIC
MPOTPaMMBbI
Pa3INIHBIX

YPOBHEU B
COOTBETCTBHUH C
COBPEMEHHBIMU
METOJIMKAMHA 1
TEXHOJIOTUSIMU
NJI-2T1K-7
dopmupyeT cpelcTBa
KOHTPOJISI Ka4ecTBa

HOJKJIF0YaTh MUKPOKOHTPOJUIEP K
KOMIIBIOTEPY

CO3/1aBaTh MIPOLIMBKY U 3arpy»Xarhb B
MHUKPOKOHTPOJLIEP

CUUTBIBATh U BBIBOJUTH HU(PPOBYIO
UH(POPMAIIHIO

HOJIy4aTh aHAJIOTOBYIO MH(DOPMAIIUIO
paboTark C pa3IUYHBIMH JaTYUKAMH
paboTaTh € ANIEKTPO U CEPOBIPUBOIAMHU
KOHCTPYHMPOBATh YCTPONCTBA

Bnaoemo:

HaBBIKAMU TIOJKITFOUEHHSI
MHUKPOKOHTPOJIIEPA K KOMITBIOTEPY
HaBBIKAMHU CO3JIaHUS TPOIIMBOK U
3arpy3Ku B MUKPOKOHTPOJIIED

HaBBIKaMU BBOJIa U BbIBOJa HH(OpMAIIUU
CpEICTBaMU MUKPOKOHTpOJIEpa
HaBBIKAMU HCII0JIb30BAaHUS JaTUUKOB
HaBbIKAMU HCIOJIB30BAaHUS JJEKTPO- U
CEpBO-TIPUBOJIOB




y4eOHO-
BOCITUTATEIBHOTO
nporecca
NA-311K-7
Pa3pabarbiBaeT minan
KOPPEKLUU
00pa3oBaTeIbHOTO
nporecca B
COOTBETCTBUU

C pe3yJibTaTaMu
JTUArHOCTHYECKUX U
MOHUTOPHUHTOBBIX
MEpONPHUATHI

2. Conepxanue TMCUUIJIMHBI (MOXYJIs1)
Tema Ne 1. BBenenne B poOOTOTEXHUKY
PobGoTtotexnuka B cucreme Hayk. McTopusi pa3BUTHS pOOOTOTEXHUKHU. 3aKOHBI POOOTOTEXHUKHU.
Knaccugpukamuss ~ poGOTOB. [IpombIlITICHHBIE,  TOWCKOBBIE,  BOCHHBIE,  OBITOBBIE,
uccienoBarenbckue poooTel. O6IacT UCTOIB30BAHUS POOOTOTEXHUUYECKHX YCTPOUCTB.
Tema Ne 2. OcHOBBI MUKPOKOHTPOJUIEPOB
O6mue cBenenust o0 MukpokoHTposiepax. ArduinoUNO. PacninnoBka ArduinoUNO. OcHoBHBIE
AIIEKTPOHHBIE KOMIOHEHTH. MOTOpBl W cepBonpuBoabl. lIbe3oauHaMuk. CeMu-CerMEHTHBIH
WHAUKATOP. TEeKCTOBBIN SKpaH.
Tema Ne 3. OcHOBBI IPOrpaMMUPOBaHUSI MUKPOKOHTPOJUIEPOB
Cpenst paspabotku. ArduinolDE. Fritzing. Cumymsrtop Autodesk 123Dcircuits. Cxema
coequaenuii B 123D Circuits. OOmme cBefeHHs O sA3BIKE MNporpamMmupoBanust Wiring.
Crpykrypa mporpammbl Ha si3bike Wiring. Apudmerndeckue omnepatopbl. Martemartuyeckue
¢byHkuu. Ympapistone omneparopbl. Oneparopbl cpaBHeHus. Jlormueckue omneparopsl.
VYHapHble onepaTopbl. THMNBI JaHHBIX M KOHCTaHThHL. LludpoBoil BBOA/BBIBOJ. AHAIOTOBBIN
BBO/I/BBIBO/I. Serial, Servo u gononHuTeNbHBIE (YHKIIMH BBOIA/BBIBOIA

3. IlepeyeHb yueOHO-MeTOANYECKOT0 O0ecnevyeHnsl TUCHUIIUHBI (MOIYJIs1)

—  MyJbTUMEIUIHbIE TNPE3EeHTALMOHHbIE MaTepualbl M0 AUCHUIUIMHE (MOJIYJIIO)
IIPEJICTaBJIEHbI B 3JIEKTpOHHOM Kypce B OMOC MAY;

—  METOJWYECKHE YKa3aHWs K BBHIMOJHEHHUIO JT1A00OpPaTOPHBIX pabOT IPE/ICTaBICHBI B
anekTpoHHOM Kypce B DMMOC MAY;

—  METOJMYECKHE YyKa3aHWsl K BBIMOJHEHUIO MPAKTUYECKUX pPAaOOT IMpeICTaBICHBI B
an1eKTpoHHOM Kypce B OOC MAY;

—  METOJWYECKHE YKa3aHUS K BBHIMOJHEHHIO KOHTPOJIGHBIX pabOT TpPEACTaBICHHI B
anekTpoHHoM Kypce B OMOC MAY;

—  METOJUYECKHE MaTepHalIbl Ui 00YJaIOUMXCs 10 OCBOCHUIO TUCIUIIMHBI (MOIYIIS)
npezcTaBieHbl Ha opunmansHoM caiite MAY B paznene «Hdpopmanus mo oOpazoBaTeabHbIM
porpaMMam, B TOM YHCIIE aJalITUPOBAHHBIMY.

4. ®oHA OUEHOYHBLIX CPEeIACTB MO AUCHMIUIMHE (MOIYJI0) SBISECTCA OTACIBHBIM
KOMIIOHEHTOM 00pa30BaTebHON MpPOTpamMMbl, pa3padoTaH B ¢GopMe OTAENBHOTO TOKYMEHTa,
BKJIIOYAET B ceOsl:

— TepedYeHb KOMIETCHIMA C yKa3aHWeM »JTama uX (OPMUPOBAHUS B IMPOLIECCe
OCBOEHMS AUCIUIUIMHBI (MOYIIS);

—  3aJIaHMs TEKYIIEeTOo KOHTPOJIS;

—  3a/IaHMs IPOMEXKYTOYHOM aTTecTalny;

—  3aJjaHus BHYTPEHHEU OIIEHKHU KauecTBa 00pa3oBaHUSI.



5. IlepeyeHb OCHOBHOM M JIOTOJTHUTEJIbHON y4eOHOH JuTepaTypbl (TICYaTHBIC U3/IaHNUS,
JJIEKTPOHHBIC YIeOHbIC U3TaHUS U (HIIH) PECYPCHI AIEKTPOHHO-OMOIMOTEYHBIX CUCTEM )
Ocnoenasa numepamypa

1. Bepecnes, A.JI. PazpaboTka 1 MakeTHpOBaHUE MUKPOIPOIECCOPHBIX cucTeM / A.JL.
bepecueB, M.A. bepecneB ; MunuctepctBo oOpazoBanust u Hayku P®, FOxHbI denepabHbIN
yHuBepcuteT, MHxxeHepHo-TexHoIoruueckas akaaemus. — Taranpor : M3garensctBo HOxkHOTrO
denepanbHoro yHuBepcurera, 2016 — 108 c. — TekcT : 31eKkTpoHHBIA.— PexuMm mocTyma: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=492981.

2. Caxnes, A.M. [{udpoBsie ycTpoOICTBA U MUKPOTIPOIIECCOPHI : YIeOHOE Mocooue AJis
By30B / A. M. CaxxHeB. — 2-¢ u3j., nepepad. u nom. — Mocksa : U3aarensctBo FOpaiit, 2022. —
139 c¢. — Tekcr : anekrpoHHbldi // OOpa3oBatenbHas miaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492264.

/Jlonoanumenshan numepamypa

3. Ilemuxos, E.C. IlpumeHeHnue mnporpamMMmHO-anmapaTtHbix cpeiactB Arduino mpu
pa3paboTKe aBTOMATHU3WPOBAHHBIX CHCTEM CBETOBOM WMHJIMKALMKA M BbIBOJAAa HHGPOpPMAIUU :
yuebHoe mocobue : B 2 yactsx / E. C. lllenuxoB. — Opendypr : OI'Y, 2019 — Yacts 1 — 2019. —
127 ¢. — Tekct : anekTpoHHBIH. — Pexxum poctyma: it aBTOpW3. moJib3oBatenel // JlaHp :
3JIeKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/159885.

6. IIpogeccuonaibHble 0a3bl JAHHBIX H HH(POPMAIMOHHBbIE CIIPABOYHBIE CHCTEMBI

1) Komucynperant Ilntoc [Dnexrponnsiii pecypc]: CrnpaBouHo-npaBoBasi cucrema / 3A0
«KoncynpranT [Inroc». — URL: http://www.consultant.ru;

2) Hayunas onektponHas Oubmuoteka €eLIBRARY.RU [Duekrponnsiit pecypcl:
HalMoHaJbHas Oubnmorpaduueckas 6a3za maHHBIX HayyHoro mutupoBanus / OOO «Hayunas
snekrponHas oudanorekay». URL: https://elibrary.ru/;

3) OBC «M3narenbctBo Jlaub» [DAEKTpOHHBIN pecypc]: 3JIeKTpoHHas OMOIMOTEUHAs
cucrema / OO0 «M3narensctBo Jlaues». — URL: https://e.lanbook.com/;

4) DOBbC «YuuBepcurerckas OubmmoTeka OHJAWH» [DJNEKTPOHHBIA  pecypc]:
AIIEKTPOHHO-TIEPUOANYECKOE H3/IaHUE; MPOrPaMMHBIA KOMIUIEKC [JIsl OpraHW3allid OHJIAH-
noctyna K muieH3snonasiM marepuaiam / OO0 «lupekr-Menuay. — URL: https://biblioclub.ru/;

5) DBC «2nektpoHHas GuGnuoTeuHas cucrema FOPAWTY» [DnexktpoHHsIi pecypc]:
3NeKTpoHHas 6uGmuoteunas cuctema / OO0 «nekTponHOE M3aaTenscTBo FOPAUT». — URL:
https://urait.ru/.

7. IlepevyeHb JIMIEH3MOHHOTO M CBOOOJAHO PACHPOCTPAHSIEMOr0 MNPOrPaMMHOIO
06ecneqe}mﬂ, B TOM YUCJIC€ OTCYECTBCHHOI'0 IPOU3BOACTBA
HI/II_ICHSI/IOHHOC IIporpaMMHOC o0ecIIeueHre 0TEYECTBEHHOTO IMPONU3BOACTBA:
1) Kaspersky Anti-Virus.
JInIeH3NOHHOE MPOTrpaMMHOE o0ecTieueHue 3apy0ekHOTO TPOU3BOICTBA:
2)  Windows 7 Professional;
3) Windows 10;

4) MS Office.

CBOoOOIHO  pacmpocTpaHseMoe  MporpaMMHOE  OOeclieyeHHe  OTEYECTBEHHOTO
IMPOMU3BOJCTBA:

5) T7Zip;

CBo0OO0aHO pacmpocTpaHsieMoe IPOrpaMMHOE 0OecTiedeHHE 3apy0e KHOTO TTPOU3BOJICTBA!
6) Mozilla Firefox;

7) Google Chrome;

8) Arduino IDE;

9) Scratch 3;

10) mBlock 3.



8. O0ecneyeHne 0CBOEHHUA JUCIHMILIMHBI JIUIL ¢ HHBaJIUAHOCTHIO 1 OB3
OOyuaromuecs u3 yrciia vHBaIUA0B ¥ jmil ¢ OB3 obecnieunBarOTCs IEYaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIIbHBIMU pecypcaMu B (hopmax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIMU
WX 3]J0POBBS.

9. MarepuajibHO-TeXHUYECKOe o0ecrieyeHre NMCUMILIMHBI (MOAYJIsl) MPEACTABICHO B
npunoxennn k OIIOIl «MaTtepualbHO-TEXHUYECKHE YCIOBUS peanu3aliid 00pa3oBaTelbHON
MIpOrpamMMbI» U BKIIFOYACT:

- yueOHbIe ayJUTOpUU JUIS TPOBENEHUS YYEOHBIX 3aHATUH, NPETyCMOTPEHHBIE
nporpaMMoil OakanaBpuara, OCHAIIEHHBIE OOOPYIOBAaHMEM M TEXHUYECKHUMH CPEICTBAMHU
00yJeHus;

— MOMEIIEHUST NIl CaMOCTOSATEIbHOW  PabOTBl  OOYYArOMIMXCS, OCHAIIEHHBIC
KOMIIBIOTEPHON TEXHHKOW C BO3MOXHOCTBIO MOAKIIOYEHUS K ceTH VMHTepHEeT u obecrneueHuemM
JOCTyTa K 3JIEKTPOHHOM HH(pOpMaIMOHHO-00pazoBaTebHOl cpeae MAY;

- 1abopaTopuio pOOOTOTEXHUKH.

He nomyckaetcst 3aMmeHa 000py/I0BaHKS €T0 BUPTYaTbHBIMHA aHATIOTaMH.



10.Pacnpenenenne Tpy10éMKOCTH 10 BUAAM y4eOHOH AeATEIbLHOCTH
Tabmuma 1 — Pacpenenenue Tpyao€MKOCTH

Pacnipenenenue Tpya0EMKOCTH AUCHUTUTHHBI (MOIYIIS)

o ¢popmam 00ydeHHS

By yueOHOM nesTenbHOCTH Ounas
Cemectp Bcero
Sk9¢ 4acoB
Jlexuun 12 12
[TpakTryeckue 3aHsITHS - -
JlaGopaTopHbie pabOThI 24 24
CamocrositenbHas pabota 108 108
[ToaroroBka K MpOMEXKYTOUYHOM
aTTecTalyu ) i
Bcero yacoB o fucuuILInHE 144 144
/ ¥3 HUX B OpME MPAKTUIECKOM
36 36

HoAroTOBKE

@DOpMBI IPOMEKYTOYHOM aTTECTALMU U TEKYILEr0 KOHTPOJIS

DK3aMeH

3auéT/3a4éT C OLIEHKOH

+

Kypcogas pabora (mpoekr)

KonnyectBo pacuérHo-rpaduueckux
pabor

KonnuecTBo KOHTPOIBHBIX paboT

Ilepeyennb JJabopaTopHbIX padoT no opmMam 00y4eHHUs

Ne Tembl J1a60paTOPHBIX PadoT

n/n

[EN

2

Ounas gpopma

TecToBas IIporpaMMa Ha MUKPOKOHTPOJJICPC

OcHOBBI pabOTHI C IU(PPOBBIMU BXOJIaMHU U BBIXOJIAaMU

[II1pOoTHO-UMITYIbCHAS MOAYJISALIUS

Pabora ¢ aHaJIoroBLIMH BXO4aMHU

Hcnons3oBaHue CCPBOIIPHUBOIOB

Pabora ¢ mpe30-TMHaMHKOM

PaboTa ¢ TEKCTOBBIM 3KpaHOM

HpOCKT - ABTOHOMHAs CHUIHaIn3anusa

OO |NOOUTBA|WIN| !

IIpoexr - [Ilymomep

[EEN
o

ITpoexT - becipoBoHO# Kapauorpad




