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1. TACIIOPT PABOUYEN ITPOI'PAMMBI
INPOPECCHUOHAJIBHOI'O MOIYJIA

IIM.04. IIporpammupoBaHue BCTPANBAEMbIX CHCTEM € UCIOJIb30BAHUEM
HHTErPUPOBAHHBIX CpeJ pa3padoTKH

1.1. Ob6saacTh NpUMEHEHHSI TPUMEPHOI MPOTrPAMMBI

PaGouass mporpamMma mnpodeccCHOHATBHOTO MOMYJS SIBISETCA YacCThIO
OCHOBHOU MpodecCHOHANBHONU 00pa30oBaTEIbHOM MPOrpaMMbl B COOTBETCTBUH C
®I'OC no cnenmansaoctu CITO 11.02.17 Pa3paboTka 31eKTPOHHBIX YCTPOUCTB U
CHCTEM B YaCTH OCBOCHHsI OCHOBHOT'O BHjIa mpodeccuoHabHOM aesternpaocTr (BIT):
[IporpaMMupoBaHue BCTPAMBAEMBIX CUCTEM C MCIIOJIB30BAHUEM HMHTETPUPOBAH-
HBIX Cpell pa3paboOTKH, U COOTBETCTBYIOUIMX MPO(PECCHOHATBHBIX KOMIETCHIIUN
(TTIK):

IIK 4.1. CocraBisTh anropuT™Mbl U CTPYKTYPY HPOrpaMMHOIO KOJa IS
MUKPOIIPOLECCOPHBIX CHCTEM.

[IK 4.2. IIpoekTupoBaTh U MPOTPaMMHUPOBATh BCTPAUBAEMBIE CUCTEMBI U
uHTEpPENCchl 000PYIOBAHUS C UCTIOIB30BAHUEM SI3BIKOB TPOIrPAMMUPOBAHMSL.

PaGouast mporpaMMa MOKeT ObITh MCHOJIB30BAHA B JIOMOJHUTEILHOM MPO-
dbeccnoHabHOM 00pa30BaHUU U MPO(PECCHOHATBLHON MOJATOTOBKE PaOOTHUKOB B
00JacTU TEXHUYECKOI0 OOCIYKUBAHUS M PEMOHTA PaJUO3IEKTPOHHOW TEXHUKU
U HAJTMYUU CPETHETO (IIOJIHOTO) 00111ero o0pa3zoBaHus 110 HANpPaBICHUIO.

1.2. leab u 3apaun npo¢ecCHOHATBHOT0 MOXYJIA

C menpio OBIAACHUS YKa3aHHBIM BHIOM TIPO(ECCHOHATBHOM NI TeTbHOCTH
U COOTBETCTBYIOIIMMHU MPOQPECCUOHATBLHBIMA KOMIETEHIIUSIMU OOyYaromuiics B
xozae ocBoenus [IM noiken:
HMEeTh MPAKTUYECKHUI ONbIT:

o (opManu3zanuy U aNrOpUTMU3ALNN TOCTABICHHBIX 3a/1a4;

o HAIlUCAHUS IPOTrPaMMHOIO KOJA C HMCHOJB30BAHUEM SI3BIKOB NMPOrPAMMU-
POBaHMsl, ONPEAEICHNS U MAaHUITYJIUPOBaHUS JaHHBIMU;

o oopmIIeHHsI MPOTPAMMHOIO KOJa B COOTBETCTBUU C YCTAHOBJIEHHBIMU
TpeOOBaAHUAMU;

o IIPOBEPKHU U OTJIAAKH MPOTPAMMHOTO KOJIa;

o IPOBEPKHU pabOTOCIIOCOOHOCTH MPOTrPAMMHOI0 00ECIICUEHNUS;

o ONTUMU3ALMHU MPOTPAMMHOTO KOJIa.

yMeThb:

o IIPOBOJUTH MAaTEMATUYECKUE ONIEPALIUU C IBOMYHBIMU YHCIIAMY;

o OCYLIECTBJISATh CUHTE3 CTPYKTYPHBIX M DJEKTPUYECKHUX CXEM LHU(PPOBBIX
3JIEKTPOHHBIX YCTPOUCTB;

o OCYIIECTBIIATh ONITUMHU3ALINIO TAPAMETPOB LIMPPOBBIX CXEM;

o [10JIb30BaThCSl U3MEPUTENBHBIMU MPUOOpPAMU M O00OpPYJAOBAHMEM JJIsl aHa-

JN3a XapaKTe-pUCTUK U MMApaMETPOB IIUPPOBBIX CXEM;



o IPUMEHSTh CTAHAAPTHBIE AITOPUTMBI U KOHCTPYKLIMH LHU(PPOBOH JIOTUKU;

o CO31aBaTh U OTJIAXKUBATH IIPOrpaMMBl PEaJbHOI0 BPEMEHHU CpPEICTBAMU
IIPOrPaMMHON dMYJISLIMM U Ha anllapaTHbIX MaKeTax;

o HaXOJUTh OIIMOKH B MPOTPAMMHOM KOJE Il BCTPAaMBAEMOM CUCTEMBI U
OLIEHMBATH CTEIIEHb UX KPUTUYHOCTH;

o IPOU3BOJIUTh TECTHUPOBAHUE W OTJAJKYy BCTPaMBAaEMbIX CHCTEM Ha 0ase
MUKPOKOHTPOJLIIEPOB;

° BBISIBJISITh IPUYHMHBI HEUCIIPABHOCTEHN nepudepuitHbIX MOJyJIeld BCTpauBa-
E€MBIX CUCTEM.

3HATh:

o OPUHIUIBI (QYHKIIMOHUPOBAHUS y3JI0B IU(PPOBOK CXEMOTEXHUKH;

° METO/IbI pacuéra HU(GPOBBIX IEKTPUUECKHUX LETEH;

o METO/IbI TUArHOCTUKHU HEUCIIPaBHOCTEN B IU(PPOBBIX CXEMaXx;

o 0a30BbIe (PYHKIIMOHAIBHBIE CXEMbl MUKPOIIPOLIECCOPHOU CUCTEMBI;

o croco0bl  MHGOPMAIMOHHOTO B3aMMOJCHCTBHUS Pa3IUYHBIX YCTPOWCTB

BCTPanBACMbIX CUCTCM YCPE3 IIPOBOAHBIC U 6eCHpOBOI[HI)IC KaHaJIbl CBA3HU,

o oO1ee COCTOSIHME MPOM3BOJCTBA M TEHACHIIMU MCIIOJIb30BAaHUSI BCTpauBa-
€MBIX CHUCTEM;

o OCHOBHBIE KOMIIOHEHTBI BCTPAWBAEMbBIX CUCTEM;

o IPOrpaMMHBIE CPEJICTBA, MCHOJb3YEMbIE Uil pPa3pabOTKU M OTIIAJKH
IPOrpaMMHOr0 0OecTieueHus! BCTPauBaeMbIX CUCTEM;

o IPUHLUIIBI IPOCKTHPOBAHUS U pa3pabOoTKU BCTPAUBAEMBIX CUCTEM;

o OPUHIMIBL OTJIAJKH TPOrpaMMHOTO OOECHeyYeHusl, HUCIOJIb3yeMOro BO
BCTPauBaEMBbIX CHCTEMAX;

o APXUTEKTYPY NMPOLECCOPHBIX Y3JIOB BCTPAUBAEMBIX CHCTEM;

o COJIEp’KaHNE U B3aWMOCBSI3M JTANOB NPOEKTUPOBAHUU BCTPAUBAEMBIX CH-

CTCM YIIpaBJICHUS PCAIbHOI'O BPCMCHHU.

1.3. PexomenayeMoe KOTHYECTBO YaCOB

PekoMenayeMoe KOJMYECTBO YAaCOB Ha OCBOEHHE MPO(PECCHOHATBHOTO
MOAYJIA BCero — 257, B TOM 4HUCIE:
MaKcHMaJlbHasl yueOHasi Harpy3ka oOyuvaromierocst — 257 4acoB, B KOTOPYIO BKJIIO-
YCHBI:
— oOs3arenbHas ayAUTOpHAs yueOHas Harpy3ka — 238 4acos;
— camocTofATeNbHasg padoTa 00yJarouerocs — S 4acos;
— ydeOHas U IPOU3BOACTBEHHAs IIPAKTUKU — 72 4acoB.



1.4. ®opMbI KOHTPOJIA U OLICHUBAHUA dJIeMeHTOB [IM

@opMa KOHTPOJISA M OLIEHUBAHUSA

uement IIM Texymuii KOHTPOIB IIpomeskyTouHast JK3aMeH 1o
arTecTanus IIM
1 2 3 4
MJIK.04.01 | 3ammura nmadopaTopHbix paodot, | Juddepenun- | MJIK.04.01
TECTUPOBAHHUE, clada | pOBaHHBIM  3a-
KOHTPOJIbHBIX TOYEK. Yer,
KypcoBasa pa-
oota
MJIK.04.02 | 3amuTa 1ab0opaTopHBIX padoT, | DK3aMeH MJIK.04.02
TECTUPOBAHMUE, caayda
KOHTPOJIbHBIX TOYEK.
VI1.04.01 Boinonnenne minana ydeOnou | Juddepenu-
NpakTUKA  —  OTYET IO | POBAaHHBIM 3a-
KOHTPOJIbHBIM TOYKaAM 4yeT
IT11.04.01 Bremmonnenune tutana mpowus- | [uddepeniu-
BOJICTBEHHOW MPAKTUKHA — OT- | pPOBAHHBIA 3a-
YET 110 KOHTPOJbHBIM TOYKAM | YET
I[IM.04.5 Ox3ameH (kBa- | [IM.04
AU(PUKALIMOH-

HBII)




2. PE3YJIBTATBI OCBOEHUSA NPO®PECCUOHAJBHOI'O MOAVYJIA

Pe3ynpTarom ocBOEHMS IPO(HECCUOHATBHOTO MOAYJIS SIBISIETCS OBJIAICHUE
o0y4JaronMMucss BUAOM MPOoQPecCHOHAIbHON nedarenbHocTu [IporpamMmmupoBanue
BCTPaMBAEMbIX CHCTEM C MCIOJb30BaHUEM MHTEIPUPOBAHHBIX Cpel pa3pabOoTKH,
B ToM uncie npodeccruonanbubiMu (I1K) komneTeHuusaMu:

Kon HaumeHoBaHue pe3ybTaTta 00y4eHHsA
[IK 4.1. CocCTaBisATh AITOPUTMBI U CTPYKTYPY NPOrPAMMHOIO KOJa s
MUKPOIPOLIECCOPHBIX CUCTEM.
1K 4.2. IIpoekTupoBare U IPOrpaMMHUPOBATh BCTPAMBAEMbIE CUCTEMBI U
uHTepdeicsl  000pyIOBaHUS C  HCIOJIb30BAHUEM  SI3BIKOB
IIPOrpaMMUPOBAHMSL.




3. CTPYKTYPA U IIPUMEPHOE COAEPKAHUE IIM

3.1. TemaTnueckuii nJjiaH Npo¢ecCHOHAIBHOTO MOXYJIfA

O0beM BpeMeHH, OTBeIeHHBIH HAa 0CBOEHHUE
MEeKAMCIUIIMHAPHOTO Kypca (KypcoB)

IIpakTuka
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TeHIHUii A g = LT g S % g S % S 25753
'S e S8 E = &2 S =3 s = S3
> 5 S e 2 5 S 5 e X 9 S =
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1 2 3 4 5 6 7 8 9 10
MJIK.04.01. MuKpOKOHTPOJI-
Jiepbl H BCTpanBaeMble CH- 95 90 36 18 5 - - -
CTeMBI
MJK.03.02. HacTpoiika, pery-
JINPOBKA, TeXHHYecKoe 00- 76
83 36 - - - - -
CJy’KUBAHHME M PEMOHT 3JJIeK- +7 IIATT
MK 4.1., TPOHHBIX YCTPOKCTB H CHCTEM
MK 4.2. VI1.03.01. Yueonas npaktuka | 36 - - - - 36 -
II11.03.01. IIpousBoacTBeHHAS
NpaKTHKAa (110 NPOopHII0 36 36
CrenuaaIbHOCTH)
MIM.03.9. JKk3ameH MO0 MOAY- 7 7
JI10
Bcero: 257 180 72 18 5 - 36 36
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3.2. Conep:xkanue o0y4eHus 1Mo npodeccuoHaAJILHOMY MOAYJII0

HaumenoBanue Copaeprxxanue yueOHOro MaTepuaJia, 1a0opaTopHblie M NpakTHYeckue padoTel, camocrositebHass | O0bem | YpoBeHb
pa3iesioB M TeM padoTa 00y4awimxcs, Kypcoasi padot (mpoeKr) 4acoB | OCBOEHHS
1 2 3 4
M/K.04.01. Muxk-
POKOHTPOJLIIEPHI U
BCTpPanBaeMble CH-
CTEMbI
Pazpnen 1. OcHoBBI
undpoBoi 1eK-
TPOHHUKH
Tema 1.1. Conep:kaHue y4e0HOro MaTepuaJia 2 2
Apudmernyeckue 1 | Cuctemsl cuncnenus. [IpaBuia nepeBo/ia uncen U3 OJHON CUCTEMBI CUUCICHHS B JPYTYIO
Jioruyeckue ocHoBbI | [IpaBuna asounyHoi apudmeruxu. KoaupoBanue oTpHLaTeIbHbIX YHCET
uudpoBoii TEXHUKH | ApudMeTHUecKHe ONepaluy HaJl TBOMYHBIMHU YUCIAMH U JBOUYHO-IECITUYHBIMHI YHCIAMH
JlaGopaTopunas pabora Nel 4
IlepeBon uncen U3 OJHON CUCTEMBI B APYTYIO
ApudmeTnueckre onepaluyy HaJl JBOMYHBIMU U JBOUYHO-ACCITHUHBIMH YHCIAMHU
Tema 1.2. OcHoBHble | Conep:kaHue yueOHOT0 MaTepuasia 2 1
noHsATHA MaTeMaTu- | Jlorudyeckue QyHKIMU U UX TaOIUIBI UICTUHHOCTH. DOPMBI TIPEICTABICHUS JTOTHUECKUX (PYHKITHIA
YeCKO JIOTUKH 3aKoHbI aJIreOphl JTOTHKH.
MuHUMH3aIMS JJOTHYECKUX (QYHKIIHMHA ¢ TOMOIIIBIO 3aKOHOB OynieBo# anreOpsl u kapT Kapho
Tema 1.3. llpunum- Conep:kanue y4e0HOro MaTepuaJa 2 1
bl NOCTPOeHus cxeM | Kiraccudukanusi 1 OCHOBHBIC ITapaMeTPhl IOTHYECKUX AIIEMEHTOB
HH(PPOBBIX [IpaBuiia nocTpoeHus cxeMm Ha 6a30BBIX dJIEMEHTax, Ha aneMmenTax llleddepa u Ha snemenrtax Ilupca
YCTPONCTB [IpruMeHeHne MHTErPAbHBIX CXEM MPH pa3padoTKe MU(POBHIX YCTPOHCTB U MPOBEpKa UX Ha paboTo-
CIOCOOHOCTh
Tema 1.4. U3yuenne | Coaep:kaHue yueOHOro MaTepuajia 2 2

0a30BbIX JOrn4e-
CKHX 3JIEMEHTOB

TpaH3UCTOPHO-TPaH3UCTOPHAS JIOTHKA
bazossriit mornaeckwmii saemenT TTJI
Jlornueckue snementsl U, NJIN, HE, UJIM-HE, U-HE
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JlabopaTopHasi padora Ne2

HOCTpOCHI/IC cXeM Ha 0a30BBIX JJOTHYECKHX DJIEMEHTaX

Tema 1.5. U3yuenne | Coaep:kaHue yueOHOTo MaTepuajia

paboThI TPUITEPOB OOu1re NOHATUS 0 KOMOMHALIMOHHBIX cXeMax M HU(POBIX aBToMarTax. O01ue cBeieHns 1 Kilaccu(u-
Kalus TPUTTEPOB

RS-tpurrepsi, JK-tpurrepst

T-tpurrepsl, D-Tpurrepst

CHHXpOHU3UPYEMBIE IBYXTAaKTHBIE TPUITEPHI

JlabopaTopubie padoThl Ne3 - 5

N3zyuenue pabotsl RS-tpurrepos, JK-tpurrepos
Nzyuenune padotsl T -Tpurrepos, D -Tpurrepon
W3yuenue paboThl IByXTaKTHBIX TPUITEPOB

Tema 1.6. M3yuenue | CoaepskaHue y4eOHOT0o MaTepuaJia

paboThI PETUCTPOB OO01mue cBeIeHUS U KIacCH(PUKAIUS PETUCTPOB

Peructpsl xpanenus

Casuraromuii peructp Ha RS-tpurrepax

Cnuraromuii peructp Ha D-tpurrepax

[TocTpoeHre BpeMEHHBIX JUarpaMM M TaOJIUI] ICTUHHOCTH CABHUTAIOIINX PETUCTPOB

JlaGopaTopHbie pa6oThl Ne6 - 8

N3ydenue npuHIMna paboThl PETUCTPOB XPaHEHUS
N3yuenue nmpuHLuna paboThl CIBUTAIOLIMX perucTpoB Ha RS - Tpurrepax
W3ydenue npuHuMna paboThl CABUTAIONMIMX PErUCTpoB Ha D - Tpurrepax

Tema 1.7. U3yuyenne | Copep:kaHue yueOHOro MaTepuajia

padoThl CYETYUKOB OO6mwme cBeaeHUS U KiIacCU(pUKAIUS CIETIUKOB.

JIBonuHBIE CYMMUPYIOLIUE CUETUUKHI

JIBonuHble BeruMTaONMME CUETYMKH. [locTpoeHNe BpeMEHHBIX AMarpaMM U TaOJIUI] HCTUHHOCTH CUET-
YHUKOB

[TepecuéTHble CXEMBI

JlabopaTopHsblie padoTbr Ne9 - 11

N3yuenue nmpuHLuna paboThl CYMMHUPYIOIIUX CUETYUKOB
N3ydenue nmpuHIMna paboThl BEIUUTAIOUINX CYETYUKOB
W3yuenue npuHLIuna paboThl IepecYETHBIX CXEM
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Tema 1.8. ®ynkumo-
HaJIbHbIE Y3JIbl KOM-
OMHALIMOHHOI'0 THIIA

Conep:xxanue yueOHOro MaTepuaJia

[Iudparop

OOume ceenenus o aemmdpaTopax. MaTpudHblie AemUppaTOpbI

Crynenuatsie aemudparopsl. Henomnnele nemmdparopsl

MynbTUILIEKCOPBI

JleMy b TUILIEKCOPBI

[udpossie kommaparopsl. [Ipeodpa3oBaTenu K010B

OOuue cBenenus U kiaccudukanus cymmaropoB. OHOpa3psIHbIe KOMOMHALMOHHBIE CYMMAaTOPbI
MHoropa3psigHbple KOMOMHAITMOHHBIE CYMMaTOPbI

JlecsITHYHBIN cymMmMaTop

JladopaTopHnbie padoTnl Nel2 - 15

W3yudenune npuHLuna padboThl UPPaTOPOB U e (paTopoB

N3ydenue npuHImna padboTsl MyJbTUIUIEKCOPOB U JEMYJIbTHILIEKCOPOB

N3yuenune npuHLuna paboTbl KOMIapaTOPOB

W3yuenne nmpuHIMna paboTel mpeodpazoBaresie MpsiMOTro KoJa B 0OPATHBINM U TOTIOJHUTENbHBINA KOJIBI

Paznen 2. OcHoOBBI
NMOCTPOEHUsSI MHK-
ponpoueccopHom
TEXHUKHU

Tema 2.1. O61ue
CBeIeHHUSA 0 MHUK-
PONPOLECCOPHBIX CH-
creMax

Conep:xxanue yueOHOro MaTepuaJia

Uctopus pazsutuss MIT u MII-TexHuku, COBpeMeHHbI YPOBEHb U TeHAeHIUH pa3zButusi MIIC
MII, knaccudpukanus MIL. Ctpykrypa npocreiitieir MIIC

[Tpuncronckas u rapapackas apxutektypsl MIIC. HaznaueHne u 0COOEHHOCTH Pa3IMYHBIX TUIIOB
MIIC

Tema 2.2. CTpyKTY-
pa MHKponpoueccop-
HBIX CHCTeMAaX

Conep:kanue y4e0HOro MaTepuaJa

Haznauenue u ocobeHHocTy paznnyubix mwuH MIIC

Pexxumbr paboter MIIC. ITporpammubIil 0OMeH

Cucrema npepsiBanuii MII: Tunel npepsiBaHui, BpeMEHHas AMarpaMma Mpouecca npepbIBaHus.
OCHOBHBIE XapaKTEPUCTUKH ITPOLIECCa PEPbIBAHUS

MexaHu3m oOMeHa 1o npepbiBaHusiM. KoHTpouieps! npepbIiBaHUM




12

Tema 2.3.
YcTpoiicTBO mamMATH
B MUKPOIPOLIECCOP-
HBIX CHCTeMAaX

Conep:xxanue yueOHOro MaTepuaJia

Knaccudukanmst n pynkiun namsaru MIIC. CtpykTypa MOAyJIs TaMATH
Knaccudukanus O3V, tunst u Buasl O3Y. KOII namsarts

Knaccudukanus [13Y, Tunst u Buas [13Y

Opranmzanus qocryna K namsaTia. CTpyKTypa aApeCcHbIX 3alIOMUHAIONIUX YCTPOMCTB
Mertop! 3amuThl namstu. CriocoOb! aapecarnuu B MIIC

CamocrosiTesibHast padoTa 00y4Yaroluxcst
Cucremarndeckasi mpopadOTKa KOHCIEKTOB 3aHATHM, y4eOHOW ¥ CIIEIMATbHOW TEXHHYECKON JUTEepaTyphl (M0 BOMpocaM K Ta-
parpadam, rimaBaM y4eOHbIX TOCOOUH, COCTaBICHHBIM MPENO1aBaTEeNeM).
[ToaroToBka K MpakTUYECKUM paboTaM C UCIIOJIb30BAaHUEM METOIUUYECKUX PEKOMEHJAIMH npenogaBaTess, ohopMIIeHUE ITpaKTHYe-
CKUX paboT, OTUETOB U OATOTOBKA K MX 3alUTE.
Tematuka BHEay TUTOPHOM CAMOCTOSITENTBHOM pabOTHI:
1. W3yuyenue o06nacTi NpUMEHEHHs ¥ Ha3HAUCHMsI HENOJIHbIX AN (PPaTOPOB
2. N3yuenue 001acTd NPUMEHEHUS U HA3HAUYEHUS MYJIbTUILIEKCOPOB U IEMYJIbTHUILICKCOPOB
3. CocraBnenue J1oki1aa Ha TeMy (110 BbIOOpY): «O630p COBPEMEHHBIX MUKPOIIPOLIECCOPOBY, «Benymue ¢pupmsl 1o
IIPOU3BOACTBY MUKPOIIPOLIECCOPOBY, «XAPAKTEPUCTUKH, CTPYKTYPa, TEXHOJIOIMU U3TOTOBIICHUS COBPEMEHHBIX MHK-
porpoueccopoB», «McTopust co3raHus MUKpPOIIpoLeccopoBy, «Mctopus co3aaHusi KOMIIBIOTEPOB

I[IpumepHas TeMaTHKAa KypPCOBOi padoThl (ITPOEKTA)
1. Coznanue Ha 0a3e MHKPOKOHTpPOJIIEpA CXEMbI OETyIIel CTPOKH
2. Co3nanue Ha 6a3e MEKPOKOHTPOJIIEPA CXEMBI TIPOCTEHUINETO KaIbKyJIATOpa
3. Coznanue Ha 6a3e MEKPOKOHTpOJUIEpa CXeMbI IU(POBOTO TEPMOMETPA

18

11M.04.02. Pa3pa-
00TKa mporpamMmm-
HOT0 olecrieyeHust
AJIsl BCTPauBaeMbIX
CHCTEM

Tema 1. Bcrpaunsa-
eMble CHCTeMBbI Ha
OCHOBE MMK-
POKOHTPOJLIIEPOB

Conep:xxanue yueOHOro MaTepuaJia

CTpyKTypa MUKpOIIPOLIECCOPHON CUCTEMBI

YcTpoiictBo MukpokoHTposuiepo AVR.

OCHOBBI IPOrPaMMUPOBAHUSI MUKPOKOHTPOJIIEPOB

AnnapaTHble U IpOrpaMMHBIE CpeICTBa i pa3paboTKu npuiioxeHui Ha 6aze MK

Tema 2. OCHOBBI

Conep:kaHue y4eOHOI0 MaTepuaia
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aaroputmuzanuu u | OnpeaeneHue anropuTMa. 3alaHue aropuTMa B BHIE OJIOK-CXEMBI.
OCHOBHBIE dJieMeHThl | OOmas xapakTepucTuka s3bika C++.

sI3bIKA MPOrpaMMu- | AnmapaTHbIE U IPOTPaMMHbBIE CPEJICTBA pa3padOTKH

poBaHus Oco0eHHOCTH IPUMEHEHHS SI3bIKOB BRICOKOTO YPOBHSI B pa3pabOTKe MPHIIOKEHUHN TOJIb30BATEIS
Tema 3. CBenennsi 0 | Cogep:kaHue yueOHOro MaTepuajia

MMKpOIpoLeccop- OyHKIMOHANBbHBIE BO3MOXHOCTH Arduino. CTpykTypa MUKPOKOHTPOJLIEPOB

HBIX CHCTeMax Cpena nporpammupoBanus Arduino IDE

Arduino bubnuoTtexu BcTtpoeHHBIX (DyHKIMI B coctaBe IDE

JlabopaTopnasi pabora Nel

Wzyuenne Arduino IDE. YcranoBka 6ubnuotek. [IpommrBka MEKPOKOHTPOJLIEPA

Tema 4. O6men nan- | Conep:kaHue yueOHOTo MaTepuajia

HbiMu ¢ [IK Wntepdeiic UART
Monurop nopta

Otnpaska B nopt. ITnorrep
UteHue u3 nmopra

JlabopaTopHas paGora Ne2

CBsi3p MUKPOKOHTpOJLIEpa U KoMIbtoTepa. OOMEH TaHHBIMH

Tema 5. Ilepemen- Coaep:xaHue y4eOHOro MaTepuaJia

HblIe M OIlepaluu Onucanue nNepeMeHHbIX.

Omneparopsl npucBauBaHus U npeoOpa3zoBaHUs TUIIOB JAHHBIX.

Apudmerudeckue u Joruueckue onepanuu. Onepauuu otHouieHus. [lo6GuToBsIe onepanum.
VYHapHble u OuHapHble onepauuu. Marematuyeckue QyHKIIUH.

JlabopaTopHasi padora Ne3

[IpocTeie MaTeMaTHUECKHE AEICTBHS ¢ IepeMeHHbIMU. BBOM 1 BBIBOJ pe3yIbTaTOB

Tema 6. ®yHkuun Coaep:xanue yueOHOro MaTepuaJia
BpeMeHH 3azepKKu
Oyukius yield()

Oynkimu cuéta BpemeHu. Oynkius millis()

JlabopaTopnasi padora Ned

ITocTpoeHue nporpaMMUpyeMoOro c4€T4nuKa-TaiMepa Ha MUKpOKOHTPOJLIEPE

Tema 7. Ynpasaenue | Conep:kanne y4e0HOro Mmarepuajia

noca€10BATETBHO- CocTaBHBIE OIIEPATOPHL.
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CTHI0 BBINOJHEHUSA
onepaTopoB
NporpaMmsbl

Jlornueckue Boipaxenus. Oneparopsl break u continue.

OmnepaTop MHOXXKECTBEHHOTO BbIOOpA (BapHaHTa).

Oneparops! nukia. [{ukn for. I3menenue mara mukia.

Onepanuy MTHKPEMEHTa U IeKpPEMEHTa.

Iuxiel while u do while. BiosxeHHble 1iukiibl. OniepaTop 0CTaHOBA IPOTPAMMBI.

JlaGopaTtopHas pab6ora NeS

Pa6ora ¢ nornyeckumu BelpaxkeHUssMH U 1ukiamu for, while u do while

Tema 8. ITopThl
BBO/Ia — BBIBO/A

Conep:xxaHue yueOHOro MaTepuasa

GPIO, pacnuHoBKa MJ1aThl MUKPOKOHTpOJLIIEpA
PexxumMbl paboThI THHOB

BriBog nudpoBoro curaana

Yrenue uuppoBoro curHaia

UreHune aHasioroBoro curHana. OnopHoe HalpsbKeHHE
OtpaboTka HaxaTus KHONKHU. J[pede3r KOHTaKTOB

JlabopaTopHblie padoTbl Ne6-8

HOIIKJ'IIO‘-ICHI/IC K MUKPOKOHTPOJIJICPY KHOIIOK U MOTCHIIMOMETpA
HO}IKJ’IIO‘-IGHI/Ie K MUKPOKOHTPOJIJICPY aHAJIOT'OBBIX JAaTYUKOB TEMIICPATYPhI U OCBEIIEHHOCTH
HOIIKJ'IIO‘-ICHI/IC K MUKPOKOHTPOJIJICPY CCMUCCTMCHTHOI'O UHAUKATOpPA U CBGTOHHOHHOﬁ MaTpulbl

Tema 9. ®ynknun

Copepxxanue yueOHOro MmaTepuaJia

JlokanpHbIe U TI00aTbHBIC TIEPEMEHHBIE.

Heo6xonumocTs ucnons3oBanus GyHKIHA B mporpamme. Omnpenenenue QyHKIUH.
[IporoTunupoBaHue 1 BbI30B GYHKIMH. APTyMEHTHI (QyHKIHUI.

[lepenaua mapaMeTpoB B PyHKIMIO (110 3HAUEHHIO, YEPE3 yKA3aTellb).

@ynkunum 1 MaccuBsl. [lepenada u Bo3Bpat CTPyKTYyD.

JlabopaTopnasi paGora Ne9

Coznanue GpyHkuuii u pabora ¢ HUIMH

Tema 10. PadoTa ¢

Coaep:xanue yueOHOro MaTepuaJia
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HH(PPOBLIMH MOAY-
JIIMH

Ocobennoctu paboThl ¢ HU(POBBIMU AATIYHKAMH

Ocobennoctu paboThI ¢ OecIpoBOAHBIMU MOAYJIsiMu VIHTepHEeTa Beten
[Toaxmrouenue no uudpoomy uarepdeiicy SPI

[Toaxmouenue o nudpoBomy untepdericy 12C

JladopaTopusbie padorsl Nel10-11

[ToakroueHue K MUKPOKOHTPOJLIEPY HU(PPOBOTO AATYHKA TEMIIEPATyPhI
[ToakmroueHne kK MUKpOKOHTPOJUIEPY MOYJIA 3HakocuHTe3upytomero KKHN

Tema 11. Annapar-
Hble NpepbIBAHUS

Conep:xanue y4eOHOro MaTepuaJia

O06paboTUYHK TIPEePHIBAHUS
[ToaxmroueHue npepbIBaHus
OTtcnexuBaHue coObITHI

Tema 12. CocTaBHBIE
THIBI JAHHBIX

Conep:xxaHue yueOHOro MaTepuasa

MaccuBbl. MHuIIManu3amnus MacCuBOB. MHOrOMEpHbBIE MACCUBBI.
Ctpoxu. Maunmanusanms crpok. Kiacce string.

JlabopaTopnasi padora Nel2

Apudmerndeckue onepanun ¢ MacCuBaMu

KoncyabTanuu

HpOMe)KyTO‘IHaﬂ arrecranus

VI1.04.01. YueOHas1 npakTuKa

Buasi pador:

- BBonHOe 3aHsTHE IO OXpaHe TPpyJa U U3yUEHUE OPraHU3aLUOHHO-TEXHUYECKUX MEPOTIPUATHIA
- Opranuzanus pabo4yero Mecta. Y CTaHOBKA U HACTPOHKA IMPOTPaMMHOTO 00ECTICUCHHUS.

— N3yuenne oCHOBHBIX KOMaH[ U OnOInoTeK si3pika C++ i1t paboThl ¢ MUKPOKOHTPOJUIEpAMU
- Pabora c mopramu BBOJja-BbIBOAA

- [TporpamMmmMupoBanue u paboTa ¢ mpepbIBaTEIIMU

- Pa6ota c I10 smynsropa UART

— Opranusanys padoTsl OCHOBHBIX pekuMoB ALIIT

- Opranuzanus paboThl C MaMSThIO

36

II11.04.01. IIpousBoacTBeHHAs] NPAKTHKA (M0 NMPOPUIII0O CIEeUATLHOCTH)

Buabl pator:

36




16

N3yueHne OCHOBHBIX KOMaH ¥ OMOIMoTeK si3blka C++ 1111 paboThl ¢ MUKPOKOHTPOJIEpaMHU
Opranuzanus pabodero Mecta. Y CTaHOBKa HHCTPYMEHTAJILHOU Cpeibl pa3paboTKH

Hacrpoiika unTepdeiica moiap30BaTeNs U mapamMeTpoB Cpebl. Y CTAHOBKA M HACTPOMKA KOMIHIIATOpA
AHann3 TEeXHUYECKOT0 3a/IaHNs Ha pa3pabOTKy MPOTrpaMMHOTO 00eCTIeUeHHS

Pa3paboTka anroputma nporpaMMBbl Uil BCTPanBaeMOH MUKPOKOHTPOJIIEPHON CHCTEMBI

[Toa6op cTangapTHHIX OUOIMOTEK ISl peamu3aliy MPoeKTa

[TpoBeneHue OTIAAKH MPOrPAMMHOTO 00ECIIEYECHHS C TOMOIIBIO alapaTHO-IPOTPaMMHBIX CPEICTB
[TpoBepka HpyHKIIMOHATEHOCTH MPOTPAMMHOTO O00eCTIeYeHUS

CocTtaBieHue 0TYETHONW NPOrpaMMHON JOKYMEHTAIH

BCEI'O: 257




4. YCJIOBYSA PEAJIM3AIIMA ITPO®ECCHUOHAJIBHOI'O MOAYJIA
4.1. TpedGoBaHMs K MUHMMAJIbHOMY MATePUAIbHO-TEXHUYECKOMY olecreye-

HHIO

Peanuzamus npodeccnoHambHOT0 MOIYJIS MIPEAIoiaraeT HaIuIue y4eOHOTro
kabunera uHopmatukun U UKT u maGoparopuun mudpoBBIX YCTPOUCTB (dJEK-
TPOHHUKH).

O6opynoBanue yueoHoro kabunera nnpopmaruku u UKT:

pabouee MecTO TmpernojaBareisi, OOOpPYJIOBaHHOE TMEPCOHATBHBIM
KOMITBIOTEPOM C JINIICH3UOHHBIM MTPOTPAMMHBIM OOecCTIeUeHHEeM (omepa-
IIMOHHAs CUCTeMa, TakeT opucHbIX nporpamm, [10 Multisim, Microcap);
pabouue MecTa ¢ MepCOHATIbHBIMU KOMITBIOTEPAMHU IO KOJIUYECTBY 00Y-
YaIOUIUXCs C JIMIICH3UMOHHBIM MPOTPaMMHBIM OOecriedeHreM (omneparu-
OHHasl cucTeMa, makeT oucHbix mporpamm, [10 Multisim, Microcap);
JIOKaIbHAs CETh C BBIX00M B IHTEpHET;

KOMIUIEKT TPOEKIIMOHHOTO 000py/loBaHWs (MHTEPAKTUBHAS JOCKa B
KOMIUJIEKTE C MPOEKTOPOM WJIM MYJIbTUMEIUUHBINA MPOCKTOP C IKPAHOM
unu XXK-nanens).

O6opynoBanue n1adopaTopun UPPOBBIX YCTPOUCTB (AIEKTPOHUKH ):

naboparopusbie cteH sl IDL-600;

HU3MEpUTETbHbIE MPUOOPHI U 000PYNOBaHUE — MYJILTUMETP HU(PPOBOH,
ocrutiorpad 1mudpoBoi, 1a00paTOPHBIN UCTOYHUK ITUTAHUS;

reHepatop curHanoB HY (curHanoB crenuaibHOM (Gopmbl, (HYHKIIHO-
HaJIbHBIN T€HEPATOP);

4acTOTOMED;

nasyibHOE 000pPYI0BAHUE;

KOMITBIOTEPHI C JIMIIEH3MOHHBIM MPOTPAMMHBIM OOecTieueHreM (omepa-
IIMOHHAs CUCTEMA, TaKeT opuCcHBIX mporpamm, [10 Multisim, Microcap).

4.2. UndopmanuonHoe odecreyenne 00ydeHust

[lepeuenn pekoMeHIyeMbIX yUeOHbBIX U3aaHul, IHTepHET-pecypcoB, A0moi-

HUTEJIbHOM JIUTEPATYpPhI
OCHOBHBIE HMCTOYHHKH:

1.

Caxnen, A.M. Lludpposbie ycTpoiicTBa 1 MUKPOIPOIIECCOPHI : yueOHoe nocodue /
AM. Caxues, U.C. ToipbiikuH ; HoBocuOupcKkuii rocyAapcTBEHHBINH arpapHbIi
yHUBepcureT, Muxxenepusiit ”HCTUTYT. - HoBocubupcek : UL HI'AY «3omoToit ko-
Iocy, 2015. - 158 c.

CyxanoBa, H.B. OcHOBBI 3I€KTPOHUKHU ¥ IU(PPOBOM CXEMOTEXHUKH : y4eOHOE I10-
cobue / H.B. CyxanoBa ; MunuctepctBo o0pa3oBanus u Hayku PD, BopoHnexxckuit
rOCYJapCTBEHHBIN YHUBEPCUTET NHKEHEPHBIX TEXHOJIOTHUN. - BopoHex : BopoHex-
CKUI TOCYITapCTBEHHbIN YHUBEPCUTET NHKEHEPHBIX TeEXHOJIOTUH, 2017. - 97 c.
I'ypos, B. B. Mukpornpoueccopusie cuctemsl : yueouuk / B.B. I'ypoB. — Mockaa :
NH®PA-M, 2022. — 336 c.

Marpa 10.C. CoBpemMeHHBIE MUKPOKOHTPOJIIEPHL. APXUTEKTYpa, IPOrpaMMHUpOBa-
Hue, pazpabotka ycrpoiictB. — Mocksa: JIMK Ilpecc, 2017. — 224 ¢. — ISBN
9785970605516
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5. Marromun A.O. [IporpaMMupoBaHne MUKPOKOHTpOJUIepoB. CTpaTerus U TaKTUKa. —
Mockaa: JIMK Ilpecc, 2017. — 356 c.

JlononHuTeIbHbIE UCTOYHUKU:

1. Mypowmrues, [[.FO. Mukpomnpoueccopsl 1 MUkpo2OBM : yae6Hoe nocodue / J[.10. My-
pomieB, E.H. Slmmn ; MunuctepcTBo oOpa3oBanus u Hayku Poccuiickoii enepa-
uuu, denepanbHoe rocy1apcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKACHHE
BBICIIETO MpoeccHoHanbHOro o0pazoBanus « TaMOOBCKUIA TOCYIApCTBEHHBIN TEX-
HUYECKHUH yHUBEepcUTeT». - Tam00B : M3narensctBo @I'BOY BITIO «TI'TY», 2013. -
97 c. : . - bubnuorp. B kH. - ISBN 978-5-8265-1172-5

2. Kysmunos, JI. P. OcCHOBBI IporpaMMUpOBaHUS : yueOHOE MTOCOOHE JIJIst CPEHETO
npodeccuonansHoro oopazosanus / /1. P. KyBmmuaoB. — Mocksa : U3narenbcTBo
IOpaiit, 2021. — 105 ¢. — (ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-
534-07560-1.

3. Ornesa, M. B. [IporpammupoBanue Ha si3bike C++: MpakTHYECKU Kypc : ydeOHOe
nocobue st cpeanero npodeccrnoHanbHOro oopazosanus / M. B. Oruesa, E. B.
Kynpuna. — Mocksa : U3narensctBo FOpaiit, 2021. — 335 ¢. — (IIpodeccuonans-
Hoe obpazoBanue). — ISBN 978-5-534-05780-5. — Tekcr : anekrponnsiit // Obpa-
3oBarenbHas matdopma FOpaidt [caiiT]. — URL: https://urait.ru/bcode/473118

4.3. O01me TpedGOBaHMS K OPraHU3alMu 00pa30BaTe/IbHOIO NMpoLecca

[IpumepHast mporpamMma TpPOQPECCUOHATBLHOTO MOAYJsl OO0ecreunBaeTCs
y4eOHO-METOIMYECKOM TOKyMEeHTalueu no Bcem pazaenam u MJIK.

Peanu3zainusi KOMIETEHTHOCTHOTO TOJIX0/1a AOJDKHA MPEAyCMaTpUBaTh LIU-
POKOE HCTOJBb30BaHUE B YU€OHOM MPOIECCe aKTUBHBIX U MHTEPAKTUBHBIX (POpM
MPOBEICHUS 3aHATUN (KOMIBIOTEPHBIX CUMYJISAIUMA, JCIOBBIX U POJIEBBIX WIP,
paz00p KOHKPETHBIX CUTYAIMH, IICUXOJIOTHYECKUE U WHbIE TPEHUHTH) B COYETa-
HUU C BHEAYJAUTOPHOUN pabOTOM ¢ 11eTbi0 POPMUPOBAHUS U Pa3BUTHS MPodheccro-
HAJTHHBIX HABBIKOB OoOydarommxcs. Peanmzarus mporpaMmmbl Ipo(ecCHOHaTEHOTO
MOAYJIE 00ECIeUnBAETCS JOCTYIOM Ka)XJI0T0 00yUaromierocs kK 6azaMm JaHHBIX U
OoubnuoreuHbM QoHnaM. Bo Bpemsi caMOCTOATENbHOM MOArOTOBKH 00yYarolue-
cs1 oOecreyeHbl J0CTYIOM K ceTu HTepHer.

OCBOEHMIO TAHHOTO MOJIYJIS MPEIIECTBYET U3YUEeHUE JUCHUILIAH OOIIero
U COLUAJIbHO-TYMaHUTAPHOTO IMKJIOB, a TakKe oO0IenpodecCuoHalbHbIX TUC-
LUTUTMH U MOJTYJICH:

— OVIL.0O3  Maremaruka

— OVILO5  Hudopmaruka

— OIII.01  MaremaTtuueckue METOAbI PEIIEHUS] TUIIOBBIX MPUKIA/-
HBIX 3a7a4

— OIIL.02  Hudopmatrka v BEIYUCIUTEIbHAS TEXHUKA

— OIII.03  OCHOBBI JIEKTPOTEXHUKHU

— OIIIl.04  DnexTpoHHAas TEXHUKA

— OIII.05  OCHOBBI METPOJIOTUH U AIEKTPOPATUOUIMEPEHUI

— OII.06  NudopManmoHHBIE TEXHOJOTHH B MPOPECCHOHATBHON
NeATeNbHOCTU / AJanTuBHbIE WH(MOPMAIIMOHHBIE U KOMMYHHUKAIIU-
OHHBIC TEXHOJIOTUH

— OIII.07  HmxenepHas rpaduka
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— OIIIl.08  DxoHOMHKA OpraHU3aLHU

[Ipy BBINOJIHEHUU CAMOCTOSITENIHBIX PabOT OKa3bIBaeTCsl KOHCYJIbTATHB-
Hasl IOMOIITb 00YYaOIIMMCH.

OOsi3aTeNbHBIM ~ YCIOBUEM B paMKaX MNpPO(ECcCCHOHAIBHOIO MOMIYJIS
«IIM.04. IIporpaMMupoOBaHUE BCTPAUBAEMbIX CHCTEM C HCIOJb30BAHHEM
HHTErPUPOBAHHBIX Cpell pa3padoTKW» SBISETCS OCBOCHUE y4€OHOUN MPaKTUKA
JUISl TIOJY4YEHHUS NEPBUYHBIX MPOPECCUOHATBHBIX HABBIKOB M MPOU3BOJICTBEHHON
IPAKTUKH.

VYyeOHast mpakTHKa MPOBOJUTCSA B JAOOPATOPUAX U MACTEPCKUX YUEOHOTO
3aBeJCHUS] WM Ha Npeanpusitud. PyKoBOJACTBO y4eOHOW MpPaKTHUKOH OCy-
HIECTBIISIETCS] PYKOBOAMUTENIEM MPAKTUKH OT YYEOHOIO 3aBEICHMS, a TAKKE PyKO-
BOAUTEJIEM IIPAKTUKU OT MPEATIPUATHSL.

VY4yeOHas mpakTHKa MO0 MOIYJIO IPOXOIUT MOCIE U3yUEHUS! TEOPETUUECKON
yactu MJIK.

B nponecce 00ydueHust HCIONB3YIOTCS pa3inyHbIe BUABI HH(POPMAIIMOHHO-
KOMMYHUKALIMOHHBIX TEXHOJIOTHA.

Koncynpranuu o0y4aromuxcsi MpoBOJSATCS COrJIacCHO TpaduKy KOHCYJIbTa-
L[MH, COCTABJIECHHOMY YYEOHBIM 3aBEACHUEM.

[Io nrtoram yuyeOHOI NMpPaKTUKHU BBICTaBIsETCS NU(PPEpEeHIIMPOBAHHBIN 3a-
Yer.

[Ipou3BoACTBEHHAs! MPAKTHKA O0YYaIOIIMXCS POBOAUTCS B OpraHU3ALMIX
Ha OCHOBE MPSIMBIX JOTOBOPOB MEXKIY 0Opa30BaTENIbHbIM YUPEXKIACHUEM U Opra-
HU3alMeN, KyJa Harpasisitorcst oOydaromuecs. [lo uroram nmpou3BOICTBEHHON
NPAaKTUKHU BBICTABISETCS MU PepeHIIMPOBAaHHBIN 3a4eT.

HtoroBoii arrectanueid 1mo npopeccCUoHaIbHOMY MOJIYJIIO SIBISETCS KBa-
TU(UKATMOHHBIN dK3aMEH

4.4. KaagpoBoe ob0ecrieuenue 00pa3oBare;ibHOIO Mpoiecca
TpeOoBanust K KBUTM(HUKAINKN TIEIArOTHUECKUX (MHKEHEPHO-TIEIarOTHUECKUX )
KaJIpoB, obecnieunBaronmx ooydenue mo MJ/IK u ocyIecTBiasSomux pyKoOBOJACTBO
IIPAKTUKOM:

1.  Peamuszarmsi 00pa3oBaTeabHOM MPOrpaMMbl 00ECIEUMBACTCSI TIeIaroruye-
CKMMU paOOTHHKaMHU 0Opa3oBaTEIbHOW OpraHW3allMh, a TaKkKe JIMIAMH, IpUBJIE-
KaeMbIMHU K peain3aliiii 00pa30BaTelIbHOM MPOrpaMMbl Ha MHBIX YCIIOBHSX, B TOM YHC-
JIe U3 Yuciia PyKOBOAUTENEH 1 PAOOTHUKOB OpraHU3allUi, HallpaBIEHUE AESTEIbHOCTH
KOTOPBIX COOTBETCTBYET OJHOW M3 oOsacteil mpodecCHOHANBHON JesITeTbHOCTH
«IIpou3BoICTBO AIEKTPOOOOPYAOBAHMS, DIEKTPOHHOTO U ONTUYECKOTO 000pYA0-
BaHUs» WM «CKBO3HBIC BHJBI JCSITEIBHOCTH B MPOMBIIIICHHOCTH» (MMEIOIINX
CTaX pabOThI B TAaHHOW MPO(GECCHOHATILHOM 00JIaCTH HE MEHEE TPeX JIeT);

2.  KxBamdukamys meaarornaeckux pabOTHUKOB 0Opa30BaTENIbHOM Opra-
HU3AIUK JIOJDKHA OTBEYATh KBATM(DHKAIMOHHBIM TPEOOBAaHMSM, YKa3aHHBIM B KBa-
TU(UKAMOHHBIX CIPABOYHMKAX U (WJIM) MPOQECCHOHATBHBIX CTaHAapTax (PH HAIU-
qnn);
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3. llemarorndeckue paOOTHHWKH, TMPHBICKAEMbIE K peau3alyu 00pazo-
BaTEIbHOM TPOTPaMMBI, JOJDKHBI TTONyYaTh JIOTOJHHUTEIIFHOE MPOPECCHOHATBHOES
00pa3oBaHwe 1O MPOrpaMMaM TOBBITICHUS KBATH(UKAIIN HE PEXKE OTHOTO pas3a B TPU
ro/ia C Y4eTOM PaCIIUpEHHUs CIIeKTpa Mpo(eCCHOHATHLHBIX KOMITETCHITNH, B TOM YHCIIe
B (JopMe CTAKMPOBKY B OPTraHU3AINAX, HATIPABJICHUE JACATSIPHOCTH KOTOPBIX COOTBET-
CTBYeT OJJHOW M3 obJacTelt mpodeccnoHambHON nesTenbHOCTH «IIpor3BOICTBO 3i1eK-
TpOOOOPYIOBaHMS, AIIEKTPOHHOTO M ONTHYECKOTO 000pyHOoBaHMS» Wi «CKBO3HBIC
BUJIBI JICSITEITHBHOCTH B MIPOMBIIICHHOCTHY, a TAKXKE B JIPYTHX 00JacTsx mpodeccuo-
HAJIBHOM JIeATeNIbHOCTH M (WiH) cdepax MNpodhecCHOHATBHON JeSITEIbHOCTH TIPU
YCIIOBUI COOTBETCTBUSI MOMYYEHHBIX KOMIIETCHIMI TpeOOBaHUSIM K KBaTH(PUKAIIN
MeIaror4ecKoro padOTHHKA;

4.  Jlons meaaroruueckux pabOTHUKOB (B TIPUBEICHHBIX K IIEIOYNCICHHBIM
3HAUYEHHSIM CTABOK), UMEIOIIHX OMBIT JCITETLHOCTH HE MEHEE TPEX JIeT B OpraHM3aIl-
SIX, HaIllPaBJICHUE JIEATEIbHOCTH KOTOPBIX COOTBETCTBYET OJTHOM M3 obacTeit nmpodec-
CHOHAITLHOW JeATeNbHOCTH «IIpOoM3BOACTBO 371€KTPO0OOPYI0BAHUS, IEKTPOHHOTO U
OITHYECKOTO 000pyA0BaHU WM «CKBO3HBIE BHIBI ACATCIHHOCTH B IPOMBIIIIICHHO-
CTW», B OOILIEM YHUCIIE MTEAArOrnIeCKUX PabOTHUKOB, 00ECIICUMBAIOIIUX OCBOSHHUE 00Y -
YAIONIMMHUCS TPO(ECCHOHATTBHBIX MOJTYJIeH 00pa30BaTeIbHONM MPOTPaMMBbI, JIOJDKHA
OBITH HE MEHEe 25 MPOIICHTOB.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS TIM
KoHTposib 1 o1ieHKa pe3ynbTaToB 0OpMIIIIOTCS B TaOJIULAX OTIEIBHO 10 IPO-
(eccuoHaNbHBIM U OOIIUM KOMITETEHIIMSIM:

Pe3yabTarhl (0CBOEHHBbIE
npogeccuoHaATbHbIE
KOMIIETeHIIUH)

OcHOBHbBIE IOKA3ATEIH OIICHKH (I)OpMLI U METObI

pe3yJbTara KOHTPOJISI U OLIEeHKHU

1 2 3
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IIK 4.1. CocTaBiasTh aaro-
PUTMBI B CTPYKTYPY
MIPOrpaMMHOTO KOJa AJis
MHUKPOITPOIIECCOPHBIX CH-
CTEM.

- IPaBUIILHOCTH HAIICAHUS TIPOTPAMM-
HOT'O KO/Ia C UCIIOJIb30BAHUEM SI3bIKOB
POTPaMMHUPOBAHUS;

- IPaBUIIBHOCTH O(OPMIICHHSI TPOrpaMM-
HOTO KOJ/Ia B COOTBETCTBHH C YCTaHOBJICH-
HBIMU TPeOOBaHUAMU;

- BEpHOE OCYIIECCTBJIICHHUE TIPOBEPKU U OT-
JaJIKi TPOTrPaMMHOTO KOJIa;

- BEPHOE COCTaBJICHHE IIPOTPAMMBI Ha
A3bIKE IPOrPAMMUPOBAHMSL JJIsl BCTpauBa-
€MBIX CUCTEM;

- IPaBUIILHOCTH IPUMEHEHHSI CTaH1apT-
HBIX aJITOPUTMOB ¥ KOHCTPYKIIHI SI3bIKA
IPOTrpaMMUPOBAHUS;

- IPaBHIILHOCTH BEIOOPA MHUKPOKOHTPOJI-
Jepa JUlsi KOHKPETHOM 3a/jaun BCTpauBa-
€MOI CUCTEMBI,

- IPaBUIILHOCTH BBHINIOJHEHUE TpeOOBaHUs
TEXHUYECKOTO 3a/IaHU 110 IIPOTPaMMHUPO-
BAaHUIO BCTPAMBAEMBIX CHCTEM;

- IPaBUIILHOCTH OTPEACTICHHUS Ha3HAUYCHUS
Y MIPUHIIMIIA IEHCTBHSI COCTaBHBIX OJIOKOB
MIIC u ux pexxumos;

- BEpHOE ONpeIeJICHUE COCTaBa MUK-
POKOHTpOJUIEpA, HA3HAYCHUS €T0 (PYHKITH-
OHAJIbHBIX OJIOKOB;

- IPaBUIILHOCTH UCIIOJIH30BAHUS CHHTAK-
CHCa U OCHOBHBIX KOHCTPYKLUH S3bIKa
IPOTPAaMMHUPOBAHUS TSI BCTPAUBaEMON
CUCTEMBI;

- IPaBUJILHOCTH MIOHUMAaHUS CTPYKTYPBI
TUIIOBOM BCTpanBaeMoii CUCTEMBbI Ha 0a3e
MHUKPOKOHTPOJUIEPA U OpPTaHU3AIMNA TAKHX
CHCTEM;

- IPaBUWJIBHOCTH BbIOOpA METO/a
POTPaMMHOM peaan3aluy TUIIOBBIX
GyHKIUHI yrpaBlieHuUs;

- IPaBUIILHOCTH BBIOOPA CIIOcO0a MOJIKIIIO-
YEHHUS CTAaHIAAPTHBIX U HECTAHIAPTHBIX
HpOTrpaMMHBIX OMOIMOTEK P paspa-
00TKE MPOrPaMMHOT0 KOJ1a

IIK 4.2. [IpoekTupoBaTh U
MPOrpaMMHUPOBATh BCTPa-
MBaeMbI€ CUCTEMBI U UH-
Tepdeiicel 000pya0BaHuUs
C UCTOJIb30BAaHUEM SI3BIKOB
MIPOrPaMMHUPOBAHHUSL.

- IPaBUJILHOCTD Pa3pabOTKH MPOIETYP
MIPOBEPKU PabOTOCIIOCOOHOCTH MPOTPaAMM-
HOT'O 00eCTICYCHNS;

- IPaBUIILHOCTH Pa3pabOTKU TECTOBBIX Ha-
OOpOB AaHHBIX JJISI TPOTPAMMBI;

- IPABUJIIBHOCTD IIPOBEACHUS IIPOLELYPBI
TECTUPOBAHUS U OTJIAJIKH BCTPAMBAEMbIX
CHCTEM Ha 0a3e MUKPOKOHTPOJLICPOB;

- IPABUJILHOCTh OCYIIECTRICHHS pedakTo-

TectupoBanue.
Y CTHBIN U IMCHEMEH-
HBIW OIIPOC.

JleMOHCTpallMOHHBII
9K3aMEH.

Brinonnenns nuan-
BUAYAJIBHBIX JOMAaIl-
HUX 3aJIaHUN.

DKkcnepTHOE HAOIIO-
ACHHUEC BBITIOJTHCHUA
nabopaTopHbIX pa-
00T.

DKcnepTHOE HabIII0-
JICHUE BBIIIOJIHEHUS
IMPAKTUYCCKUX pa-
00T.

Onenka pelmeHus cu-
TYallMOHHBIX 3a/1a4.

Orenka mporecca u
pe3yIabTaTOB BBINOJ-
HEHUS BUJIOB paboT
Ha MIpaKTHUKeE.

3amura oT4era 1o
UTOTaM BBITIOJTHEH-
HBIX NPAKTHYECKUX
3aHATUH U J1abopa-
TOPHBIX padoT

3a4eThl 10 KAKIOMY
13 pasnenoB npodec-
CHOHAJILHOTO MOJTYJIS
U 10 yueOHOM Ipak-
THKE

KomruiekcHbii dK3a-
MEH 110 mpodeccro-
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pHMHTA U OTNITUMH3AIIH TTPOTPAMMHOTO
K0/1a 110J] TpeOOBaHMs BCTPAaUBAEMOM CH-
CTEMBI;

- IPaBUJIbHOCTH HAX0XJIEHHs OINOOK B
IPOTPAMMHOM KOJI€ TSI BCTpauBaeMOi
CUCTEMBI;

- BEpHOE OIICHHBAHUE CTENICHH KPUTHIHO-
CTH OIIMOOK B KOJIE MPOrPaMMBbI;

- IPaBUJIILHOCTH OTIPE/ICIICHNS BUIA U Ha-
3HAYEHUs IPOTrPAMMHOI0 00ECTIeYeHHUS
JUIsl pa3paboTKu IporpaMMHOro obecreye-
HUSL I BCTPAUBAaEMbIX CUCTEM;

- IPaBUIILHOCTH MMPAMEHEHHSI METOJIOB Te-
CTHPOBAHUS U CIIOCOOOB OTJIAJIKU BCTpa-
MBACMBIX CUCTEM;

- BEpHOE ONpeiesICHHe IPUYHH HeHC-
IIPaBHOCTEN U BO3MOXHBIX cOOEB
IPOTPAMMHOTO KOJa

HaJIbHOMY MOJYJIIO
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