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1. MACIIOPT PABOYEM ITPOTPAMMABI
ITPOPECCHUOHAJIBHOI'O MOAYJIA

IIM.04. IIporpammupoBaHye BCTPANBAEMBbIX CHCTEM C HCIOJIb30BAHHEM
HHTErpPHUPOBAHHBIX Cpel pa3padoTKu

1.1. O6s1acTh NPUMEHEHUs] NIPUMEPHOH POrpaMMbl

Pabouas mporpamMmMa mpodeccrnoHaTbHOTO MOJYJISl SIBISETCA YacThIO OC-
HOBHOUM TpodeccroHambHOM 00pa30BaTeIbHON MPOrpPaMMbl B COOTBETCTBHH C
®I'OC no cnenuansroctr CIIO 11.02.17 Pa3zpaboTka 3JIEKTPOHHBIX YCTPOHCTB U
CHCTEM B YaCTH OCBOCHHS OCHOBHOTO BHIa TipoeccronansHoM nesirensHocTy (BITT):
[IporpammupoBaHue BCTPAMBAEMBIX CHUCTEM C HCIOJIb30BAaHHUEM HHTETPUPOBAH-
HBIX Cpell pa3pabOTKH, U COOTBETCTBYIOLIUX MPOPECCHOHATBHBIX KOMIETEHIIUN
(ITK):

[IK 4.1. CocTaBisTh aqropuTMbl U CTPYKTYpPYy HPOTrPpaMMHOTO KOJa MJis
MUKPOIIPOLIECCOPHBIX CUCTEM.

[1IK 4.2. TIpoekTupoBaTh U MPOrPaMMUPOBATh BCTPAUBAEMbIE CHCTEMBI U
uHTep(derichl 000pYOBaHUS C UCIIOIB30BAHUEM SI3bIKOB IIPOTPAMMHUPOBAHUSI.

Pabouast mporpaMMa MOKeT OBITh MCHOJb30BaHA B JOMOJIHUTEIBHOM IIPO-
dbeccruoHabHOM 00pa3oBaHUU U MPO(PEecCHOHATBLHON MOATOTOBKE PAOOTHUKOB B
00JIaCTU TEXHUYECKOTO OOCIY)KMBAaHUA M PEMOHTA PATUOICKTPOHHON TEXHUKU
MIPU HAJTMYUU cpeaHero (IOIHOro) oliero oopa3oBaHus MO HAMPABIICHHUIO.

1.2. Hean u 3aaa4u npoPeccHOHATBLHOTO MOTYJIS

C uenbio OBNAJCHUS YKA3aHHBIM BHJIOM MTPO(ECCHOHANBHOM AeITeIbHOCTH
U COOTBETCTBYIOIIMMHU MPOPECCUOHAIBHBIMUA KOMIIETEHIIUSAMH OOYYaroluics B
xozae ocsoenus [IM noipken:
HMeTh MPAKTHYECKHUI ONbIT:

o dbopmanuzaIu 1 alropuTMU3AIMN TOCTABICHHBIX 33/1a4;

o HAITMCaHUs MPOTPAMMHOTO KOJa C MCIOJIb30BAaHUEM S3BIKOB MPOTPAMMHU-
pPOBaHUS, OTIPEICICHIS M MAHUITYJTUPOBAHMS TaHHBIMU;

o oopmileHHsT TPOTPAMMHOTO KOJa B COOTBETCTBUU C YCTaHOBICHHBIMU
TpeOOBAHUSAMU;

o MPOBEPKH U OTIAJKU IPOTPAMMHOTO KOJIa;

o MPOBEPKU pabOTOCTIOCOOHOCTH MPOTPAMMHOTO 00€CTICUCHUS;

o ONTUMHU3AIUN TIPOrPAMMHOTO KOJIa.

yMeTh:

o MPOBOJIUTH MATEMATUYECKUE ONIEPAINH C IBONYHBIMH YHCIIAMU;

o OCYIIECTBJISATh CHUHTE3 CTPYKTYPHBIX U DJIEKTPUUYECKUX CXEM HHU(PPOBBIX
3JIEKTPOHHBIX YCTPOUCTB;

o OCYIICCTBIIATH ONITUMH3AIINIO TAPAMETPOB MU(PPOBBIX CXEM;

o MOJIb30BATHCS U3MEPUTEIBHBIMHU MPUOOpaMU U O00OpYJOBaHUEM JIJIsi aHa-

JM3a XapaKTe-PUCTUK U MTApaMETPOB ITU(MPOBBIX CXEM;



J NPUMEHSTH CTAaHIAPTHBIE ATOPUTMbI U KOHCTPYKLUU LU (PPOBOI JIOTUKY;

J co3/laBaTh M OTJIAXKMBATh MPOTPAMMbI PEATbHOTO BPEMEHH CpEICTBAMH
MPOrPaMMHOM SMYJIALINY U Ha anapaTHBIX MaKeTax;

o HaXOAWTh OIMMOKKA B MPOrPaMMHOM KOJE ISl BCTPAWBAEMON CHCTEMBI U
OLIEHUBATh CTETNIEHb UX KPUTUYHOCTH;

J POM3BOJIUTh TECTHPOBAHWE M OTJAJKY BCTpAaMBaeMbIX CHUCTEM Ha 0Oasze
MHKPOKOHTPOJIEPOB;

J BBISIBJIATH TIPUYMHBI HEUCTIPABHOCTEH nepudepuitHbIX MoyJieil BcTpanBa-
€MBIX CHCTEM.

3HATh:

o IPUHLUIIBI QYHKIIMOHUPOBAHUS Y3JI0B IIUPPOBOH CXEMOTEXHUKH;

J METOABI pacuéra HU(POBBIX MEKTPUUECKHUX IIeTICH;

o METO/Ibl TUArHOCTUKU HEUCIIPABHOCTEW B HU(POBBIX CXEMaXx;

J 0a30Bbie (QYHKIIMOHATBHBIE CXEMbl MUKPOIIPOIIECCOPHON CUCTEMBI;

o croco0bl  MTHGOPMALIMOHHOIO B3aUMOJEHCTBUS PAa3JIMYHBIX YCTPOWCTB

BCTpanBaACMBIX CUCTCM YCPEC3 IIPOBOJHLIC U 6€CHp0BOI[HI>I€ KaHaJIbl CBA3HU,

o o0I1ee COCTOSIHUE MPOM3BOJICTBA M TEHACHIIMM MCIIOJIb30BAaHUSI BCTpauBa-
€MBIX CUCTEM;

o OCHOBHBIE KOMIIOHEHTBI BCTPAUBAEMbBIX CUCTEM;

o IPOrpaMMHBIE CPEJICTBA, UCIIOIb3YyEMbIE Il Pa3padOTKU U OTJIAJKH MPO-
IPaMMHOTO 00ECIICYEHHS] BCTPAUBAEMBIX CUCTEM;

o MPUHITUIIBI POSKTUPOBAHUS U pa3paO0OTKU BCTPAUBAEMbIX CUCTEM;

o OPUHIUIBL  OTJIQJKU MPOrPaMMHOTO OOECIeYEHHs, HCIIOJIb3yeMOro BO
BCTPAUBAEMBbIX CUCTEMAX;

o aAPXUTEKTYPY MPOIECCOPHBIX Y3JIOB BCTPAUBAEMBIX CUCTEM;

o COJIEp’)KaHHE U B3aMMOCBSI3HM ATANOB MPOEKTUPOBAHUU BCTPAUBAEMBIX CH-

CTCM YIIpABJICHUS PCAJIbHOT'O BPCMCHHU.

1.3. PexomeHnayemoe KOJIM4€CTBO YacoB

PekoMeHyeMoe KOMMYEeCTBO YacOB Ha OCBOEHHE MPOQECCHOHATHHOTO
MOyl Bcero — 257, B TOM YHCIIE:
MakcuManbHas ydeOHas Harpy3ka oOyuatomerocss — 257 4acoB, B KOTOPYIO
BKJIFOUCHBI.
— o0s3aTenpHas ayIuTOpHAs yueOHast Harpy3ka — 238 4acos;
— caMocTosATeNIbHas paboTa 00yJarIerocst — 5 4acos;
— yueOHas ¥ IPOU3BOJICTBEHHAS IPAKTUKH — /2 YaCOB.



1.4. ®opMBbI KOHTPOJISI M OLleHUBAHUA dj1eMeHToB [IM

(I)opMa KOHTPOJISI 1 ONCHUBAHUA

Aaement IIM Texymuii KOHTPOb IIpomeskyTouHas JK3aMeH 1o
arrecTanus IIM
1 2 3 4
MJIK.04.01 | 3ammTa mabopatopHbix padort, | dubdepennu- | MJIK.04.01
TECTUPOBAHWE, CJlaya KOH- | POBAaHHBIA 3a-
TPOJILHBIX TOYCK. Yer,
KypcoBasa pa-
oora
MJIK.04.02 | 3ammTa nabopaTopHbIX padoT, | DK3aMeH MJIK.04.02
TECTUpPOBaHWE, cJadya KOH-
TPOJIBHBIX TOYEK.
VI1.04.01 Brinonnenue miana ydeOHou | Juddepeniu-
MPaKTUKM — OTYET 10 KOH- | POBAaHHBIA 3a-
TPOJILHBIM TOYKAM 9eT
I111.04.01 Brimonnenue tuiaHa npous- | Juddepenuu-
BOJICTBEHHOM IPAKTUKU — OT- | POBAaHHBIA 3a-
YeT M0 KOHTPOJBHBIM TOYKAM | YeT
[IM.04.5 Ox3ameH (kBa- | [IM.04
IUKaIMOH-

HBII)




2. PE3YJIBTATBI OCBOEHUSA NPO®ECCUOHAJIBHOTI'O MOAYJA

PesynbraTomM ocBoeHus Mpo(hecCHOHaTBLHOTO MOYJIS SIBIISIETCS OBJIAJICHUE
00yJaronMMuUcss BUJOM MPOQPECCHOHABHOMN JieaTenbHOCTH [IporpammupoBanue
BCTPaMBaE€MbIX CHCTEM C MCIOJIb30BaHUEM HMHTETPUPOBAHHBIX cpell pa3pabOTKH,
B ToM uncie npodeccruonanbubiMu (I1K) komnereHuusamu:

Kon HanmenoBaHue pe3yiabraTra 00y4eHHs
[1K 4.1. CoCTaBiATh QITOPUTMBI U CTPYKTYpPy HPOTPAMMHOIO KoAa UL
MHKPOIIPOLIECCOPHBIX CUCTEM.
[1K 4.2. [IpoexkTnpoBaTh M NPOrpPaAMMHUPOBATH BCTPAUBAEMBIE CHCTEMBI U

uHTepdericel 000pyn0BaHUs C HCIOIb30BAHUEM SI3BIKOB MPOTPaAM-
MUPOBaHUSI.




3. CTPYKTYPA U ITIPUMEPHOE COAEP/KAHUE IIM

3.1. TemaTu4eckuii MIaH NMPodeccHOHATBLHOT0 MOIYJIS

O0bem BpeMeHHU, OTBe/ICHHbII HA 0CBOEHUE

2 IIpakTuka
2 MEKIUCHUIUINHAPHOIO Kypca (KypcoB)
S
S CaMocTosTeIbHA ,
g Oobsi3aTenbHAs ayIMTOPHAS yuyeOHast s paGora = s
S HArpy3Ka 06yyamuerocs P < g
s o0yuamomerocs &« =
Koab1 mpo- 2 == 2~
e 3 = = o = & S
(eccuo- HaumeHnoBaHusi pa3iesioB § b < é é £ = § N S
HaJIbHBIX npocl)eccnonan*bﬂoro Moay- o @ " g e 8 g § “ s § S 2 g é o §~ g
KOMIIeTeH- ast s S E=§§ % g S = g S 2 igg%&
] -]
i R 3 5 S22 . g < = g < g 22783
S S g E = S E S s £ 0 B § 2
3 5 89z | 2% | 2% =% 53
B 9 S ax 2o 59 29 e = 5
. M . a = -7 2 - a = 5>
g = =S c = < s = = 9
. R - N’ =) Q
S b= . . =
N A = = =y 2
@ 2 = =
1 2 3 4 5 6 7 8 9 10
M/K.04.01. MUKpPOKOHTPOJI-
Jiepbl U BcTpanBaemble cucre- | 95 90 36 18 5 - - -
MBI
MJK.03.02. HacTpoiika, pery-
JIMPOBKA, TEXHUYECKOE 00CTy- 83 76 36 ) ) ) ) )
MK 4.1 JKMBaHHe U PEMOHT JJIeKTPOH- +7 IIATT
v HBIX YCTPOMCTB M CHCTEM
11K 4.2.
YI1.03.01. YueoHas npakTuka | 36 - - - - 36 -
M11.03.01. Ipou3BoacTBEeHHAS
npakTuka (1o npoguiio cre- 36 36
HAJTbHOCTH)
IM.03.3. Ix3ameH mo moayaw | 7 7 - - - - - -
Bceero: 257 180 72 18 5 - 36 36
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3.2. Conep:kanue 00y4yeHHUS MO NPO(PeCcCHOHATBHOMY MOIYJII0

HaumenoBanme pa3- | Coaep:kaHue y4eOHOIro MaTepuaJia, JadopaTopHble U NPaKTHYecKue padoTbl, camocTosiTesibHass | O0beM | YpoBeHb
AeJIOB H TeM padora o0yyaromuxcs, KypcoBas padot (IIpoeKT) 4acoB | OCBOEHHSHA
1 2 3 4
M/K.04.01. Mukpo-
KOHTPOJLJ1epbI
BCTpauBaeMble CH-
CTEeMbI
Pa3nes 1. OcHoBBI
uu(poBoii IJIEKTPO-
HUKH
Tema 1.1. Apudme- Conep:xanue yueOHOT0o MaTepHaJia 2 2
TH4YecKHe U jJornde- | Cucremsbl cuncnenus. [IpaBuia nepeBoia 4rcen U3 OJHOM CUCTEMBI CUUCTICHUS B IPYTYIO
CKHe OCHOBBI LU (- [TpaBuna nBonvHO# apudmernku. KomupoBanue oTpUIIATEIEHBIX YUCET
POBO# TEXHUKH Apudmernueckre onepanuy HaJ JBOMYHBIMU YUCIAMH U ABOMYHO-JIECSITUHYHBIMHU YUCIAMH
Jlaboparopnasi padora Nel 4
[TepeBoj uncen U3 0JHON CUCTEMBI B IPYTYIO
Apudmernueckne onepanuy HaJ JBOMYHBIMHU U JBOUYHO-JIECSITHYHBIMHI YUCIIAMH
Tema 1.2. OcnoBuble | Copeprkanue y4eOHOro MaTepuaJia 2 1
NOHATHA MaTeMaTH- | Jlorndeckne QyHKIUN 1 UX TaOIUIIBI HICTUHHOCTH. DOPMBI IPEICTaBICHUS JIOTHUECKUX ()YHKIIUN
YeCKO JIOTHKH 3aKOoHBI areOpbl JIOTUKH.
MuHuM#3aIMS TOTHYECKUX (QYHKIMHA ¢ TOMOIIBIO 3aKOHOB OyneBoit anredpsl 1 kapt KapHo
Tema 1.3. [lpunnu- | Copepkanue y4eO0HOro MarepuaJia 2 1
nbl nocrpoenus cxeM | Knaccudukanus u oCHOBHBIE TapaMeTPhl JIOTHYECKHX 3JIEMEHTOB
HH(pPOBBIX [TpaBuiia mocTpoeHus cxeM Ha 6a30BbIX dJIeMeHTax, Ha aneMenTax llleddepa u Ha anemenrtax Ilupca
yCTpOJicTB [TprMeHeHNEe MHTETPAIbHBIX CXEM MPH pa3padoTKe MU(POBHIX YCTPOICTB U MpoBepKa UX Ha paboTo-
CIOCOOHOCTh
Tema 1.4. U3zyuenne | ConepskaHue yueOHOro MaTepuaJia 2 2

0a30BbIX JIOTHYe-
CKHUX JJICMEHTOB

TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTHKA
bazoBrrit mornueckuii snmemeHT TTJI
Jlormueckme snementsl Y, NJIW, HE, NJIU-HE, N-HE
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JlabopaTopnas padora Ne2

[TocTpoeHne cxeM Ha 6a30BBIX JOITMYECKUX DJIEMEHTaX

Tema 1.5. U3zyuenne | Conep:kanue yueOHOro MaTepuaJia

paboThI TPUTTEPOB OO61ure noHATHa 0 KOMOMHAIIMOHHBIX cXeMax U Hu(poBbIX aBToMaTax. O0Iue cBeeHHs U Kiaccudu-
Kalusi TPUTTEPOB

RS-tpurrepsi, JK-tpurrepst

T-tpurrepsl, D-Tpurrepst

CHHXPOHU3HUPYEMBbIE TBYXTAKTHbBIE TPUTTEPHI

JlaGopaTopHbie pa6oThl Ne3 - 5

N3yuenue pabotsl RS-tpurrepos, JK-tpurrepos
Uzyuenue padotsl T -Tpurrepos, D -Tpurrepon
N3ydeHue paboThl IBYXTaKTHBIX TPUITEPOB

Tema 1.6. 13yuenue | Copep:xanue yueOHOro Mmarepuajia

paboTHI PErUCTPOB OO0u1me cBefeHUs U KiIacCU(PUKaLUs PErUCTPOB

Peructpel xpanenus

Cnpuraromuii peructp Ha RS-tpurrepax

Cnpuratonuii peructp Ha D-Tpurrepax

ITocTpoeHne BpeMEHHBIX JUarpaMM M TabJIUI] ICTUHHOCTH CABHUTAIOIIUX PETUCTPOB

JlaGopaTopHbie paboTbl Neb - 8

N3yuenne npuHLuna paboTbl pETUCTPOB XPaHEHUS
W3yuenne mpuHIUNa paboThl CABUTAIONIMX PErUCTPOB Ha RS - Tpurrepax
W3yuenne npuHIuna padoThl CABUTAIOLIMX perucTpoB Ha D - Tpurrepax

Tema 1.7. U3yuenne | Coaep:kanue yueOHOTo MaTepHaJia

padoThI CYETYNKOB OO6mue cBeieHNs U KllacCU(pUKaLUs CUETIHKOB.

JIBOMUHBIE CyMMHPYIOIINE CYETUNKH

JIBonuHble BerunTaronme cuétuuku. [loctpoeHne BpeMeHHBIX AUarpaMM U TaOJIUI] ICTUHHOCTH CYET-
YUKOB

ITepecuéTHbie CXEMBI

JlaGopaTopHubie padoTsr Ne9 - 11

N3yuenne npuHLuna paboTbl CyMMUPYIOUIMX CUETUNKOB
N3yuenne npuHLuna padboThl BBIYUTAOIMIUX CYETUMKOB
W3ydenune npuHIMna paboThl epecYETHRIX CXEM
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Tema 1.8. ®ynkuuo-
HaJIbHBIE y3JIbI KOM-
OMHAIIMOHHOIO THIIA

Conep:kanue y4eOHOT0 MaTepuaJia

Hludparop

OO6ume cBenenus o gemudparopax. Marpuussle 1emudpaTopsl

Crynenuarsie gemudpaTtopsl. Hemonusie aemmdpaTtopsl

MynbTuIIeKcopsl

J1eMyJIbTUILIEKCOPBI

[Tudpossie komnaparopsl. IIpeoGpa3oBaTenu ko108

OO6mue cBenenus u Knaccudukarus cymmaropos. OgHOpaspsiiHbIe KOMOMHAIMOHHBIE CyMMaTOPBI
MHoropa3psigHble KOMOMHAIMOHHBIE CYMMAaTOPBI

JlecaTrdHbIi CyMMaTop

JlabopaTopHublie padoTsl Nel? - 15

W3yuenne npuHuna padboTsl mudpaTopoB u aemmdpaTopon

N3yuenue npuHLuna padboThl MyJbTHILIEKCOPOB U IEMYJIbTUIIIIEKCOPOB

N3ydenue npuHIuna padoTsl KOMIApaTopoB

W3yuenne npuHiuna paboTel npeobpazoBaresie NpsIMOTO KoJia B 0OpaTHbIM U JONOIHUTENbHBIA KOJIbI

Pa3nen 2. OcHOBBI
MOCTPOEHUS] MUKPO-
MPOLECCOPHOM Tex-
HUKU

Tema 2.1. O6mmue
CBe/IeHUs] 0 MUKPO-
NMPOLECCOPHBIX CH-
creMax

Coaep:xanue yueOHOro MaTepuaJia

Uctopus pazsutus MII u MII-TexHuku, coBpeMeHHbINH ypoBeHb U TeHAeHIMH pa3zButus MIIC
MII, knaccuukanus MIIL. Ctpykrypa npocreiimeir MIIC

[TpuncroHnckas u rapBap/ckas apxutektypbl MIIC. Ha3znauenue 1 0coO€HHOCTH pa3IUYHBIX TUIIOB
MIIC

Tema 2.2. CTpyKTy-
pa MEKponpouec-
COPHBIX cHCTeMAX

Conep:kaHue y4eGHOr0 MaTepuasa

Haznauenue u ocobennoctH paznuyHbix mmmH MIIC

Pexumbl padotsl MIIC. IIporpammusiii 0OMeH

Cucrema npepsiBanuii MII: Tunsl npepsiBaHni, BpeMEHHas Auarpamma npoiecca npepsianus. Oc-
HOBHBIE XapaKTEPUCTUKH ITpoLecca IPepbIBaHUS

Mexanusm oOMeHa 1o npepbiBanusaM. KoHTpoiepsl mpepbIBaHMiA
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Tema 2.3. Ycrpoii-
CTBO MaMSITH B MUK-
PONpOLEeCcCOPHBIX
cucTeMax

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccugukanus u pynkuun namsta MIIC. Ctpykrypa MOayIis namsiTu
Knaccudukanus O3V, tunst u Buasl O3Y. KOII namsate

Knaccudukanus [13Y, tunst u Buas [13Y

Opranuzanus gocryna kK namsati. CTpykTypa apecHbIX 3allOMUHAIOLINX YCTPONCTB
Mertoap! 3amuThl namatu. Croco6s! aapecarun B MIIC

CamocrosiTeJibHAst pad0Ta 00y4aroIUXCs
Cucremarnyeckas npopaboTKa KOHCIIEKTOB 3aHATHH, Y4eOHON U CHCIMaIbHON TEXHUUECKOM JIUTepaTyphl (110 BOIIpOCaM K maparpa-
¢am, rmaBam yueOHBIX TOCOOHIA, COCTABICHHBIM IPETIOIaBATEIIEM ).
[ToaroroBka K MpakTUYECKUM paboTaM C UCITIOIB30BAHUEM METOJMUYECKUX PEKOMEHAAINI mpenoaaBarens, opopMiIeHUe NpaKTuye-
CKHX pa0boT, OTYETOB U MOATOTOBKA K UX 3aIIUTE.
TemaTHKa BHEAYIUTOPHOM CAaMOCTOSATENILHON padOThI:
1. Uzydenue obnacT NpUMEHEHUS U Ha3HAYCHHS HETIOIHBIX JAemu(paTopoB
2. W3ydenue o0nacTu MpUMEHEHUS U Ha3HAYCHHS MYJIbTUIIIIEKCOPOB U IEMYIbTUILIEKCOPOB
3. CocragieHue A0kiIaaa Ha TemMy (1o BEIOOPY): «O030p COBPEMEHHBIX MUKPOIIPOIIECCOPOBY, «Beayiue GupMaI o mpo-
U3BOJICTBY MUKPOIIPOLIECCOPOBY, «XapaKTEPUCTUKHU, CTPYKTYpa, TEXHOJOTUN U3TOTOBJIEHNSI COBPEMEHHBIX MUKPOIIPO-
1eccopoBy, «Mcropus co3zganust MUKponporeccopopy, «Mctopus co3gannsi KOMIBIOTEPOBY

IIpumepHas TeMaTHKAa KypcOBOH padoThl (IIPOEKTA)
1. Cosznanue Ha 6a3e MUKPOKOHTPOJIIIEpA CXEMBbI OeTyIel CTPOKH
2. Coznanue Ha 6a3e MUKPOKOHTpOJIJIEpA CXEMbI POCTEHILIEro KalbKyIsATOpa
3. Co3nanne Ha 6a3e MEKPOKOHTPOJIIEPA CXEMBI IIU(PPOBOTO TEPMOMETpA

18

ITM.04.02. Pa3pa-
00TKa MPOrpaMMHO-
ro odecrmeYeHus a5

BCTpanuBaeMbIX CH-
cTeM

Tema 1. BcrpanBae-
Mble CHCTEMBI Ha OcC-
HOBE MMKPO-
KOHTPOJLJIEPOB

Conep:xanue yueOHOro MaTepuaJia

CTpyKTypa MUKPOIPOLECCOPHON CUCTEMBI

VYerpoiicTBo MUKpOKOHTpOJIIepoB AVR.

OcHOBBI TPOrpaMMUPOBAHUS. MUKPOKOHTPOJIIIEPOB

ArnmnapaTHbIE ¥ TPOTPaMMHBIE CPEICTBA JJIs pa3pabOTKH npuioxkeHuid Ha 6aze MK
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Tema 2. OcHoBbl ai1- | Conep:kaHue y4eOHOT0 MaTepuaJia

TrOpuTMMU3allu U 0C- Onpez[eneHI/Ie ajiropurma. 3a,Z[aHI/Ie aJiropurMa B BUJIC OJIOK-CXCEMBI.

HOBHBIE 3JIEMEHTBI OO61as xapakTepucThka si3pika C++.

SI3bIKA MPOrpaMMH- | AnmapaTHbIe U IPOrpaMMHBIE CPEJICTBA Pa3pabOTKU

poBaHus OCOoOEHHOCTH IPUMEHEHHS SI3bIKOB BHICOKOTO YPOBHSI B pa3padOTKe NPUIIOKEHUH MOJIb30BaTeNs
Tema 3. CBenenusi 0 | Conep:kanue y4eOHOT0 MaTepuasia

MHKPOIIpoLeccop- OyHKIHOHAIbHBIE BO3MOKHOCTH Arduino. CTpyKTypa MUKPOKOHTPOJLIIEPOB

HBIX CHCTEMAaX Cpena nporpammupoBanust Arduino IDE

Arduino bubnuorexu BeTpoeHHbIX GyHKIMI B coctaBe IDE

Jlaboparopnasi padora Nel

Nzyuenne Arduino IDE. YcranoBka 6ubmmotek. [IpommBka MEKPOKOHTpOILIEpA

Tema 4. Oomen 1an- | Conep:kaHue y4eGHOT0 MaTepuasa

HbiMH ¢ IIK Unrepdeiic UART
MonuTop nopta

Ormpaska B nopt. [1nortep
UYrenue u3 nopra

JlabopaTopnasi padora Ne2

CBs3b MHKPOKOHTPOJUICPA U KOMIIBIOTEPA. OOmeH JaHHBIMU

Tema S. Ilepemen- Copnepxxanue y4e0HOro Mmarepuasa

HbI€ U ONepaluu Onucanue NepeMeHHbIX.

Omneparopbl NpyUcBauBaHus U IPEe0OPa30BaHUS TUIIOB JaHHBIX.

Apudmerndeckue u goruyeckue onepauuu. Onepannu otHoueHus. [lo6uToBsle onepanum.
YHapHble 1 OuHapHble onepanuud. Marematnyeckue QyHKIHH.

JlabopaTopnasi paGora Ne3

HpOCTBIe MaTeMaTH4YeCKUEe ACHUCTBUS C NICPCMCHHBIMMU. Bgog u BEIBOA PE3YJIbTATOB

Tema 6. Dynkuuu Copnepxxanue y4eOHOIro MmaTepuaJa
BpeMeHHU 3anepxKu
Oynkuus yield()

Oynkiuu cuéra BpeMenu. Oynkuus millis()

JlabopaTopnas padora Ned

[TocTpoeHne mporpaMMUPYEMOTo CUETINKA-TaiiMepa Ha MUKPOKOHTPOJIIIEpE
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Tema 7. Yupasiienue
NocJie10BaTeJIbHO-
CTHIO BbINOJIHEHUSA
onepaTopoB Mpo-
rpamMMbl

Conep:kanue y4eOHOT0 MaTepuaJia

CocraBHbI€ OIIEPaTOPBHI.

Jlornueckue Beipaxkenus. Oneparopsl break u continue.

Orneparop MHOKECTBEHHOTO BBIOOpA (BapuaHTA).

Omnepatops! nukia. [{ukn for. Mi3amenenue mara mukiia.

Onepanuy HHKPEMEHTA U JICKPEMEHTA.

[{uxer while u do while. Biokennsie miukiibl. OniepaTop 0CTaHOBA MIPOTPAMMBIL.

JlaboparopHas padora NeS

Pabora ¢ nornyecknmu BeipakeHUsIMH 1 1irkiiamu for, while u do while

Tema 8. IlopTsI BBO-
Aa — BbIBO/IA

Conep:xanue yueOHOro MaTepuaJia

GPIO, pacnimHOBKa I1aTHI MUKPOKOHTPOJLIEpA
PexxuMbl paboThI MMHOB

BriBog nudpoBoro curaana

Yrenue uuppoBOro curHana

Urenue ananoroBoro curiaia. OnopHoe HalpsbKeHHE
OTtpaboTka HaXxkaTHs KHONKH. J[pede3r KOHTaKTOB

JlaGopaTopHbie padoThl Ne6-8

IToaxmroueHne K MUKPOKOHTPOJUIEPY KHOIOK M OTEHIIMOMETpa

HOI[KJ'II-OLICHI/IC K MUKPOKOHTPOJIJICPY aHAJIOTOBBIX JATUUKOB TEMIICPATYPHI U OCBCH_[éHHOCTI/I
HOI[KJ'II—O‘-IGHI/IG K MUKPOKOHTPOJIJIEPY CCMUCETMEHTHOI'O HHAUKATOpA U CBGTOHHOI[HOﬁ MaTpUulbl

Tema 9. ®yHkuun

Conep:kaHue y4eGHOr0 MaTepuaJia

JlokanbHbie ¥ TII00aTbHBIC TNEPCMCHHBIC.

HeoOxoaumocTts ncnonb3oBanus GyHKIUM B mporpamme. OrnpeneneHue pyHKINH.

[TpoToTHnupoBanue U BbI30B (PYHKIIMU. APTYMEHTHI (DYHKITHA.
[Tepenava mapameTpoB B GYHKIHIO (110 3HAYECHUIO, YEPE3 yKa3aTeh).
Oynkiuu 1 Maccussbl. [lepenaya u Bo3Bpat CTpyKTYp.

JlabopaTopnasi paGora Ne9

Coznanue GyHKIMA U paboTa ¢ HUMU
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Tema 10. Padora ¢ Conep:kanue y4eOHOT0 MaTepuaJia 4
UMpPOBLIMU MOAY- [ OcoGeHHOCTH PabOTH ¢ LA(DPOBBIMH AATYHKAMHE
JSIMHA OcobeHHOCTH pabOTHI ¢ OECIIPOBOAHBIME MOIYJIsIMU MIHTEepHETa Belei
[Moaxrouenue no uuppoomy uarepdeiicy SPI
[Toaxmouenue o nudpoBoMy unTepdeiicy 12C
JladopaTopubie padoTsl Nel1(0-11 8
[TonktoueHue K MUKPOKOHTPOJIEPY HU(PPOBOTO AaTYUKA TEMIIEPATYPHI
[TogkiroueHrne K MUKPOKOHTPOJIIEPY MOIYJIsl 3HaKocuHTe3upyroniero KK
Tema 11. Anmapar- | Coaep:kanue y4eO0HOro MmarepuaJia 2
HBI€ MPEPLIBAHNS O6paboTUYHK TIPEePhIBAHUS
[TonkmtoueHue npepbIBaHUs
OtciiexxuBaHue COOBITUI
Tema 12. CocraBubie | Cogep:xkaHue yueOHOro MaTepHaJia 2
THIIBI TAHHBIX MaccuBbl. MHunanu3amnms MacCuBoB. MHOrOMEpHbIE MacCHBHI.
Crtpoku. Mnunmanusanus crpok. Kmacce string.
JlaGopaTopuas pa6ora Nel? 4
ApudmeTndeckue onepanuu ¢ MaCCHBaMu
KoncyabTanun
IIpomexyToUHASI ATTECTALMSA 7
YI11.04.01. YyeOnasi npaKkTHKa 36

Buasl pador:

- BBoaHOE 3aHsATHE IO OXpaHE TPYya U U3yUYEHUE OPraHN3aALMOHHO-TEXHUUECKNX MEPONIPUATUI
- Opranuzanus pabodero Mecta. Y CTaHOBKA M HACTPOHKA MPOTPaMMHOTO 00ECTIeYeHHUS.

- N3ydyeHne OCHOBHBIX KOMaHA U OMOmuoTek si3bika C++ a1t paboThl ¢ MEKPOKOHTPOJIEPAMH
- Pabora ¢ mopramMu BBOJ1a-BBIBOJIA

- ITporpammupoBanue U paboTa ¢ mpepbIBaTeIIMU

- Pa6ota c I10 smynstopa UART

- Opranmzanus padoTbl OCHOBHBIX pexxuMoB ALIIT

— Opranu3zaiys paboThl C TaMATHIO
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I111.04.01. IIpou3BoacTBeHHAasi NPAKTUKA (M0 MPO(QUIIIO CIIeNUATBLHOCTH) 36
Buasbi pador:

- N3yuenune ocCHOBHBIX KOMaH/ U Onbmuorex si3bika C++ 11t paboThl ¢ MUKPOKOHTPOJUIEPAMU

- Opranuzanus pabodero Mecra. Y CTaHOBKa HHCTPYMEHTAIIbHOU Cpefibl pa3paboTKH

- Hacrpoliika untepdeiica noap3oBarens U NapaMeTpoB Cpebl. Y CTAHOBKA M HACTPOIKa KOMIMIATOpa
- AHanu3 TeXHUYECKOTro 3aJJaHusl Ha pa3paboTKy IPOrpaMMHOI0 00ecreyeHUs

- Pazpabotka anroputma nporpamMMsl Juis BCTpauBaeMoi MUKPOKOHTPOJIEPHOM CUCTEMBI

- [Ton6op cTanapTHRIX OMOIUOTEK AJIS pealn3aluy POeKTa

- [TpoBeenune OTIAAKN MPOrPAMMHOTO 00ECIICYEHHUS C TOMOIIBIO alMapaTHO-TIPOTPAMMHBIX CPEJICTB
- [IpoBepka (HpyHKIMOHATIBHOCTH TPOTrPAMMHOI0 00ECIeUeHUs

- CocraBiieHHE OTYETHON IPOrPaMMHONM JOKYMEHTAllUU

BCEI'O: 257




4. YCJIOBUSA PEAJIMBAIIMA ITPOPECCHUOHAJIBHOI'O MOAYJIsL
4.1. TpeboBaHUSA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanusamust mpohecCHOHATBFHOTO MOIYJS MpEnojiaraeT Halu4ue y4eOHOTO KaOuHeTa
nndopmaruku 1 UKT u maboparopuu 1iudpoBbIX YCTPOUCTB (DIEKTPOHHUKH ).
Ob6opynoBanne yaeoHoro kabunera napopmatiku u MKT:

pabouee MeCTO MpenoaaBarelis, 000pyAOBaHHOE MEPCOHAIbHBIM KOMIIBIOTEPOM C
JMIIEH3UOHHBIM IPOrpaMMHBIM oOOecliedeHneM (OnepallioHHas CHUCTeMa, HaKeT
oucuHex nporpamm, I[1O Multisim, Microcap);

paboune MecTa ¢ MEePCOHAIBHBIMU KOMIIBIOTEPAMU 110 KOJUYECTBY O0yYaroIuxcs ¢
JIMIIEH3UOHHBIM IPOrpaMMHBIM oOOecredeHneM (OnepanyoHHas CHCTeMa, IaKeT
oucuHex nporpamm, I[1O Multisim, Microcap);

JIOKaJIbHasl CeTh C BBIXOJOM B MIHTEpHET;

KOMIUIEKT IMPOEKIMOHHOIO 000pYHOBaHMs (MHTEpaKTUBHAs JOCKAa B KOMILJIEKTE C
IIPOEKTOPOM WJIM MYJbTUMEAUNHBIN NPOEKTOp ¢ 3kpaHoM uiu JKK-nanens).

O6opynoBanue nadboparopuu HUGPOBHIX YCTPOUCTB (ANEKTPOHHUKH):

naboparopusie crenasr IDL-600;

W3MEpUTEIIbHBIC PUOOPBI U 000PYAOBAHUE — MYJIBTUMETP HMUPPOBOM, ocIimuiorpad
1 (poBOH, JTAGOPATOPHBINA UCTOYHHUK TTUTAHHUS,

rereparop curHasioB HY (curHanoB crieranbHOW (OpMbI, PYHKIIMOHAIBHBIA TeHE-
parop);

4acTOTOMED;

nasibHOE 000pyJI0BaHUE;

KOMITBIOTEPHI C JIMIICH3UOHHBIM MPOTPAMMHBIM OOCcIieueHUEeM (OIepauoHHast CH-
cTema, maket oucHbix nporpamm, [10 Multisim, Microcap).

4.2. MupopmanuonHoe odecredeHne 00y4eHust

[lepeuenb pexoMeHIyeMbIX y4eOHbIX H3IaHHi, HTEepHET-pecypcoB, MOMOITHUTEIbHOM
JTUTEPaTypPHI
OCHOBHBIE MCTOYHUKH:

1.

5.

Caxues, A.M. lludpoBbie ycTpoiicTBa 1 MUKPOTIPOIIECCOPHI : yueOHOe mocooue /
AM. Caxnes, U.C. ToipbikuH ; HoBocuOupckuii rocyapcTBeHHBIN arpapHbIi
yHUBepcuTeT, MHxenepHsiit ”HCTUTYT. - HoBocubupcek : ULl HI'AY «3onoToii ko-
mocy», 2015. - 158 c.

CyxanoBa, H.B. OcHOBBI 31€KTpOHUKHU U IUPPOBOM CXEMOTEXHHUKH : y4eOHOE 110CO-
6ue / H.B. CyxanoBa ; MunuctepcTBo o0pazoBanus u Hayku PD, Boponexckuii
rOCYZapCTBEHHBIM YHUBEPCUTET NHKEHEPHBIX TEXHOJIOTHN. - BopoHex : BopoHex-
CKHIi TOCYJapCTBEHHBIN YHUBEPCUTET NHKEHEPHBIX TEXHOJIOTHH, 2017. - 97 c.
I'ypos, B. B. MukpornpoueccopHbie cuctemsl : yueoHuk / B.B. I'ypoB. — Mocksa :
NHO®PA-M, 2022. — 336 c.

Marna FO.C. CoBpemMeHHbIE MUKPOKOHTPOJUIEPB. APXUTEKTYypa, IPOrpaMMHpOBa-
HUe, pa3paboTka yctpoiictB. — Mocksa: JIMK Ilpecc, 2017. — 224 c. — ISBN
9785970605516

Marttoms A.O. IIporpammupoBanue MUKpOKOHTposiepoB. CTpaTerus ¥ TaKTHKA. —
Mocksa: JIMK Ilpecc, 2017. — 356 c.

I[OHOJ]HI/ITGJ'IBHBIC UCTOYHUKHU:

1.

Mypomues, [1.}O. Muxponporueccops 1 Mukpo2BM : yueOHoe nocobue / J.1O.

Mypowmries, E.H. Slmmn ; MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit ®ene-
pauuu, enepabHOE rOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BhICIIET0 MpodeccuoHanbHOro o0pa3oBanus « TaMOOBCKUI TOCYAaPCTBEHHBIN TEX-
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HUYECKHH yHUBepcuTeT». - Tam0oB : M3marensctBo ®I'BOY BITIO «TT'TY», 2013. -
97 c. : un. - bubmmorp. B kH. - ISBN 978-5-8265-1172-5

2. Kysmmunos, JI. P. OCHOBBI IporpaMMUpOBaHUs : yueOHOE TOCOOUE JIJIsT CPETHETO
npodeccuonansHoro oopazosanus / 1. P. KyBmmnaoB. — MockBa : M31aTenscTBoO
IOpaiir, 2021. — 105 ¢. — (IIpodeccuonanbroe odbpazopanue). — ISBN 978-5-
534-07560-1.

3. Ornesa, M. B. IIporpammupoBanue Ha si3bike C++: MpakTHYECKU KypC : yaeOHOe
nocobue 11t cpeanero npodeccruoHanbHOro oopazosanus / M. B. Oruesa, E. B.
Kynpuna. — Mocksa : U3gatenbctBo FOpaiit, 2021. — 335 ¢. — (IIpodeccrnonans-
Hoe obpazoBanue). — ISBN 978-5-534-05780-5. — Tekcr : anekTponHsiii // Obpa-
3oBaTenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/473118

4.3. O01mme TpedOBaHMS K OPraHU3aANHH 00Pa30BaTeILHOIO MPOLEcca

[Ipumepnass mporpaMma MpoEeCcCHOHATBFHOIO MOy oOecrmeynBaeTcs ydeOHo-
METOANYECKON IOKyMeHTalueu no BceM pasaenam u MJIK.

Peaﬂmaunﬁ KOMIICTCHTHOCTHOI'O IIOAXO0Ja AOJDKHA IMpEAyCMaTpuBaTh HIMPOKOC HC-
I1I0JIb30BaHUC B y‘I€6HOM IpoHeCCC aKTHBHBIX W MHTCPAKTUBHBIX (I)OpM IMPOBCACHUS 3aHATHH
(KOMITBIOTEPHBIX CHMYJISILIUH, JIEIOBBIX M POJIEBBIX MTP, Pa300p KOHKPETHBIX CUTYAIHi, MCHU-
XOJIOTUYECKHE ¥ MHbIe TPEHUHIY) B COUETAaHUU C BHEAYIUTOPHOU paboToil ¢ 1enbio GopMupo-
BaHUAd W PpPa3BUTHUA HpO(bGCCI/IOHaJII)HI)IX HaBBbIKOB 06yqa}om1/1xcs1. Peanmaunﬂ IIporpamMmaI
HpO(beCCI/IOHaHBHOFO MOOYJIA obecrneunBaeTcs AOCTYIIOM KaXJI0ro o6yqafomeroc;1 K 0azaM
JTaHHBIX W OuMOIroTeunsM poHmaM. Bo BpeMs caMOCTOSTETHHON MOATOTOBKH O0YyYarOIIuecs
obOecreyeHnl JOCTYIIOM K CC€THU I/IHTepHeT.

OCBOGHHUIO TAaHHOT'O MOJYJIS MPEAIIECTBYET U3YUCHHE TUCIUILIUH OOIIET0 M COLMAIIb-
HO-TYMAHUTAPHOI'O HUKIJIOB, a TAKXKC O6H.[CHpO(1)€CCI/IOHaHBHBIX JUCHHUIIIIMH U Moz[yneﬁ:

— OVIILO3 Matemaruka
— OVIILOS HNudopmaruka

— OIILL.01 MaremaTruyecKue METO/Ibl PEMIEHUS TUIIOBBIX MPUKJIAIHBIX 3334
— OIILL.02 NHupopmatrka v BEIUUCIUTEIbHAS TEXHUKA

— OIILL.03 OCHOBBI 2JIEKTPOTEXHUKU

— OIILL.04 DNeKTpOHHask TEXHUKaA

— OIILL.05 OCHOBBI METPOJIOTHH U AIIEKTPOPAANON3MEPEHUI

— OIILL.06 WNHpopmanMoHHbIE TEXHOJIOTUU B MPOGECCHOHATBHON AeATeNb-

HOCTH / AJJanTUBHBIE MHMOPMAIIMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
— OIILL.07 NnxenepHas rpapuka

— OIILL.08 DKOHOMMKA OpraHU3alHu
[Ipy BBIMOHEHUH CAMOCTOSITENFHBIX Pa0OT OKa3bIBACTCS KOHCYJIHTATHBHAS ITOMOIIIb
oOyJaronumcs.

OO0s3aTenbHBIM  yCJIOBHEM B paMkax mpodeccuonampHoro wmonyns —«IIM.04.
IIporpamMupoBaHue BCTPauBaeMbIX CHCTEM € HCIOJIb30BAHUEM HHTETPHPOBAHHBIX Cpej
pa3padoTKU» SBISIETCS OCBOCHHE Y4YEOHOW TPAKTHKH ISl  TIOJNYyYEHHs] TEePBUYHBIX
npo¢eCCHOHATLHBIX HAaBBIKOB U MPOU3BOACTBEHHON MPAKTUKU.

VYyeOHasi mpakTUKa MPOBOJAUTCS B JIAOOPATOPHUSAX U MACTEPCKUX Y4E€OHOIrO 3aBEJCHUS
WIM Ha TpeAnpusITHd. PyKoBOACTBO yueOHOM MpPaKTUKON OCYIIECTBISETCS PYKOBOJUTEIEM
MPAKTUKH OT y4eOHOTO 3aBEJICHHS, a TAKXKE PYKOBOJUTEIIEM TPAKTHUKHU OT MPEATTPHSITHSI.

VYyeOHass MpakTUKa MO MOIYIIO MPOXOAUT MOCTE HM3YyYEHUS TEOPETHUECKOW YacTh
MJIK.

B mpomecce 0o0y4yeHHMs UCHOJB3YIOTCS — paziduHble BUABI  MH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHA.

Koncynpranuu o0yyaromuxcsi MPOBOAATCS COTJIACHO TpauKy KOHCYNIbTAIUi, COCTaB-
JIEHHOMY y4eOHBIM 3aBEICHUEM.
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[To nToram yueOHO# MPaKTUKH BBICTABIACTCS MU depeHITNPOBAHHBIN 3a4eT.

[Tpon3BoICTBEHHAsI MPAKTHKa O0YYaIOIIUXCsl MPOBOJUTCS B OPraHMU3aLMUAX HA OCHOBE
MPSIMBIX JOTOBOPOB MEXKIY 0Opa3oBaTEIbHBIM YUPEXKIECHUEM U OpraHHU3alUeil, Ky/aa Halpas-
nstoTest oOyuarommecsi. [1o utoram MpoM3BOACTBEHHON MPAKTHKHU BhICTaBisieTcs auddepen-
LMPOBAHHBIH 3a4eT.

HToroBoii arrectanueil mo npohecCHOHATILHOMY MOJYJIIO SIBISETCS KBaJTU(UKAIIMOH-
HBII 3K3aMEH

4.4. KaapoBoe obecnieuenne 00pa3oBaTeILHOI0 nmpouecca
TpeboBaHMs K KBATM(HUKAIIMK TIEIArOTUYECKUX (MHKXEHEPHO-TIEAarOrMYECKUX )
KaJIpoB, obecneurBaronmx odydyenue nmo MJIK u ocymiecTBisitonux pyKkoBOACTBO
IIPAKTUKOM:

1. Peammzanust o6pa3oBaTenbHON NpOrpaMMbl 00ECTICUMBAETCS TIeIaroruye-
CKMMHU pabOTHHKaMHU 00pa30BaTENbHOM OpraHW3alli, a TaKXKe JIMIaMH, IpHUBJIEKae-
MBIMH K peaT3alii 00pa3oBaTelbHON MPOrpaMMbl Ha UHBIX YCIIOBHSX, B TOM YHCIIE
U3 4Yuclia PyKOBOIMTENEH U PaOOTHUKOB OpraHW3alvid, HAIpaBJICHUE JEATETbBHOCTH
KOTOPBIX COOTBETCTBYET OJIHOW M3 00JacTeil MpodecCHOHaIbHON AITENBHOCTH «IIpo-
M3BOJICTBO 3JIEKTPOOOOPYIOBAHMS, DSJIEKTPOHHOTO W ONTHYECKOTO OOOPYIOBAHUS» WIH
«CKBO3HBIE BHUABI ACATCIbHOCTU B IIPOMBIIIJICHHOCTH (HMGIOHH/D( CTaxxK pa60TLI B I[aHHOﬁ
npo(heCCHOHAIBHOM 001aCTH HE MEHEE TPEX JIeT);

2.  KxBaymdukanus neaarorndeckiux pabOTHUKOB 00pa3oBaTeIbHOW Opra-
HU3ALMKU JOJDKHA OTBEYaTh KBATM(PUKAMOHHBIM TPEOOBAaHUSIM, YKa3aHHBIM B KBaJIU-
(PMKALMOHHBIX CIPaBOYHUKAX WM (MH) NpOo(eCCHOHANBHBIX CTaHIapTax (IpU HaIU-
YHH);

3. Ilemarornveckue paOOTHHWKH, TIPUBIICKAEMBIC K peaM3allii 0Opa3oBa-
TEJTbHOM MPOrpaMMbl, JTOKHBI MOMYYaTh JOMOJIHUTENBHOE MPOPECCHOHATBHOE 00pa-
30BaHME I10 TPOTPaMMaM MOBBIIIEHHS KBATM(HUKAIMN HE PeXe OHOTO pasa B TP rojia
C Y4ETOM pAaCIIMpPEHUs] CHEKTpa MpO(eCcCHOHATBHBIX KOMIIETEHIMM, B TOM YHCIE B
(opMe CTaXMPOBKU B OpPTraHU3ALIMSIX, HANPABJICHUE JIESITEIBHOCTH KOTOPBIX COOTBET-
CTBYET OJHOW M3 obmacTel mpodeccnoHabHOM aesaTenbHOCTH «IIporn3BONICTBO Aiek-
TpOOOOPYIOBaHUS, SJIEKTPOHHOTO M ONTUYECKOTO 000pyaoBaHUsD» WM «CKBO3HBIE
BUJIbI JICSITEIIBHOCTH B MPOMBIIUICHHOCTIY, a TaKXkKe B IPYrHX 0o0JIacTsIX Mmpodeccro-
HAJILHOM JIeSITeNIbHOCTY U (M) cdepax mpodhecCHOHATBHOM NS TeNbHOCTH MIPU YCIIO-
BUII COOTBETCTBUSI MOTYYECHHBIX KOMIIETEHIIUN TPEOOBAaHMUSAM K KBATM(HUKALIUK Te/ia-
TOr'MYeCKOro paboTHHKA,

4.  Jlons menaroruyeckux pabOTHUKOB (B MPUBEICHHBIX K LEJIOUYHCIICHHBIM
3HAYEHUSIM CTABOK), IMEIOIINX OMBIT JACSTEIFHOCTH HE MEHEE TPEX JIET B OpraHM3aIlH-
SIX, HaIlPaBJICHUE JEATEIbHOCTH KOTOPBIX COOTBETCTBYET OHOM U3 o0nacTel rmpodec-
CHOHAJIbHOM JeaTesTbHOCTH «IIpOr3BOACTBO ANIEKTPOOOOPYAOBAHUS, AIEKTPOHHOIO U
OTNITUYECKOTO 000pymoBaHMs Wi «CKBO3HBIC BUIIBI ACATEIHHOCTH B TIPOMBIIIIICHHO-
CTW», B OOIIEM 4YHCIIe TIEJarOrH4YecKrX pabOTHUKOB, OOECIIEYMBAIOIIUX OCBOCHHUE
o0y4JarormMucs Ipo(heCCHOHATFHBIX MOAYJIEH 00pa30BaTEIHHON MPOrPAMMBI, JTOJDK-
Ha OBITH HE MeHee 25 MPOIICHTOB.
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS 1IM
KoHTpoib 1 o1ieHKa pe3ybTaToB 0hOpMIIIIOTCS B TaOJIMIIaX OTAEIBHO 1O TPO-
(eccuoHaNbHBIM U OOIIUM KOMITETCHIIHSIM:

Pe3ysabTarsl (0OCBOEHHBbIE
npogeccuoHaJIbHbIE
KOMIIETEHIIMH)

OcHOBHbBIE MOKA3aTeJIH OLCHKHU pe3yJib-
TaTa

(I)OpMLI H METObI
KOHTPOJIA U OCHKH

1

2

3

IIK 4.1. CocTaBiasTh anro-
PUTMBI ¥ CTPYKTYPY TIPO-

rPAaMMHOT0 KOJAA JIJIsl MUK-
POTIPOLIECCOPHBIX CUCTEM.

- MPaBWJIBHOCTb HAMKMCAHUS POrPAMMHO-
ro KOJla C UCIOJIb30BAHUEM SI3BIKOB MPO-
rpaMMHUPOBAHHS;

- IPaBUJILHOCTH OPOPMIICHUS TPOrPaMM-
HOT'O KOJ1a B COOTBETCTBUH C YCTaHOBJICH-
HBIMH TpeOOBaHUSAMU;

- BEpHOE OCYIIECTBJIEHUE TPOBEPKU U OT-
JIaIKU TIPOTPaAMMHOI0 KOJa;

- BEpHOE COCTABJIEHUE IIPOIPaMMbl Ha
SI3BIKE MPOTPAMMHPOBAHUS ISl BCTpAaUBa-
€MBIX CUCTEM,;

- IPaBUJILHOCTh MPUMEHEHUS CTaHIapT-
HBIX aJITOPUTMOB U KOHCTPYKIIUH SI3bIKA
MIPOrpaMMHUPOBAHUS;

- MPaBUJIBHOCTH BHIOOPA MUKPOKOHTPOJI-
niepa JJis KOHKPETHOW 3aJjaul BCTpanBae-
MOI CHCTEMBI;

- IPaBUJILHOCTH BBIMOJHEHUE TPEOOBAHUS
TEXHUYECKOTO 3aJIaHUsI 10 TTPOTrPaMMHUPO-
BAHMIO BCTPAUBAEMBIX CHCTEM;

- MPaBWJIBHOCTD ONPE/IeNICHUs Ha3HAYCHUS
Y TIPUHIIMIIA JEHCTBUS COCTaBHBIX OJIOKOB
MIIC u ux pexumos;

- BEPHOE OMpEJIETICHUE COCTaBa MUKPO-
KOHTpOJLIepa, Ha3HaYeHHsl ero (QyHKIHO-
HAJIbHBIX OJIOKOB;

- MPaBWJIBHOCTD HCIIOIb30BAHUS CUHTAK-
CHCa M OCHOBHBIX KOHCTPYKLIUH SI3bIKa
MPOTPaMMHUPOBAHUS JUIsI BCTPAaUBAEMOM
CUCTEMBI;

- MPaBWJIBHOCTH IOHUMAHUSI CTPYKTYPhI
TUTIOBOW BCTPaMBaeMO# CUCTEMBI Ha 0aze
MUKPOKOHTPOJIIEpA ¥ OPTAaHU3AIINN TAaKHX
CHUCTEM,;

- MPaBWJIBHOCTH BHIOOpA METO 1A MPO-
TPaMMHOM peanu3ariiy TUIIOBBIX (YHKITUI
YIpaBIIEHUS;

- IPaBUJIBHOCTH BBIOOpa criocoba moj-
KJIFOUCHHS CTAaHAAPTHBIX U HECTaHIaPT-
HBIX IPOrPaMMHBIX OMOIHOTEK TIPH pa3-
paboTKe MPOrpaMMHOTO KOIa

TectupoBanue.
Y CTHBIM U TUCHMEH-
HBII OIPOC.

JleMOHCTpalMOHHBII
HK3aMEH.

BrmonHenus nHau-
BUAYAJIbHBIX J10-
MalllHUX 3aJlaHui.

DKcnepTHOE HAOIIO-
ACHHUEC BBITIOJTHCHUA
n1abopaTopHBIX pa-
00T.

DKcnepTHOE HabII0-
JICHUE BBIIIOJHEHUS
MPAKTUYCCKHUX pa-
00T.

Onenka pemeHus
CUTYallMOHHBIX 3a-
nad.

Onenka nporecca u
pE3yIbTaTOB BBIIIOII-
HEHHsI BUJIOB paboT

Ha IIpaKTHKE.

3ammra oT4eTa 1o

UTOT'aM BBITOJIHEH-
HBIX MMPAKTHYECKUX
3aHATHUH U 1abopa-
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[1K 4.2. IIpoekTupoBath u
POrpaMMHUPOBAThH BCTPa-
MBaeMbI€ CUCTEMbI U UH-
Tepdeiicel 000pynoBaHUs
C HCTIOIb30BAaHUEM SI3BIKOB
IPOrPaMMHUPOBAHUS.

- IPaBWJIBHOCTH Pa3pabOTKH MPOLEeyp
IPOBEPKHU pabOTOCIIOCOOHOCTHU MPO-
rpaMMHOTO 00ecIeYeHu;

- IPaBUIILHOCTH pa3pabOTKH TECTOBBIX
Ha0OPOB JIaHHBIX JUIS IPOTPAMMBI;

- IIPaBUJIBHOCTD IIPOBEAECHUSA IIPOLIEAYPHI
TECTUPOBAHUS U OTJIQJIKH BCTPANBAEMbIX
cucTeM Ha 6a3e MUKPOKOHTPOJIIEPOB;

- IPaBWIIBHOCTH OCYIIECTBICHUS pedak-
TOPUHI'a U OIITUMU3ALIUU ITIPOTrPAMMHOI0
KOJ1a 1o/l TpeOOBaHUS BCTPauBaeMON CH-
CTEMBI,

- IPaBWJIBHOCTH HAXOX/ICHUS OIINOOK B
MIPOrPaMMHOM KOJI€ Il BCTpauBaeMoi
CHCTEMB;

- BEpHOC OLICHUBAHNEC CTCIICHU KPUTUYHO-
CTH OHMIMOOK B KOJIE IPOTPaMMBI;

- IPaBHUJILHOCTL OIPCACIICHUA BUAA U
Ha3HAYCHUS IPOrPaAaMMHOT0 00ecTIedeHus
U1 pa3paboTKU IpOrpaMMHOro obecrie-
YEHUS U1 BCTPAUBAEMBIX CHCTEM;

- IPaBHUJIbHOCTb ITPUMCHCHUA MCTOOB TC-
CTUPOBAHMUS M CIIOCOOOB OTJIAIKK BCTPaH-
BAacMBIX CUCTEM,

- BEPHOE ONpeeICHUE IPUIUH HEUCTIPAB-
HOCTEW U BO3MOXKHBIX COOEB IIPOrpaMM-
HOT'0 KOJia

TOPHBIX paboT

3a4eThl 10 KaKIOMY
U3 pa3aennoB npodec-
CHOHAIILHOTO MOTYJISI
U 10 y4eOHOH mpak-
THKE

KoMiiekcHbIl dK3a-
MeH 110 Tipodeccuo-
HaJLHOMY MOTYJIIO




