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IEJb U 3AJAYA JTUCITATIINHBI

PaGouas mporpamMma JUCIMIUIMHBL pa3paboTaHa BO B3aMMOJCHUCTBHH C HMapTHEpaMHu B
«ITepemoBoit umkeHepHOH mKkone» MMOT um HampaBicHa Ha ONEPEXKAIOIIYIO MOATOTOBKY
UIDKEHEPHO-TEXHAUECKUX KaJpoB OTpacid «OIEKTPOHHOE MAIIMHOCTPOCHUE», CO3/aHHEe
KOHKYPEHTOCIIOCOOHOTO OOJHMKa 3IeKTPOHHON IpoMBIIIIEHHOCTH Poccmiickoit ®eneparmy,
pa3BUTHE HAYYHO-TEXHUYIECKOrO M KaJpOBOro IOTEHIHANA H PEaIU3alHI0 HayTHO-TCXHUYECKHX
pEIlIeHUH Ha OCHOBE OTE€UECTBEHHOH JIEMEHTHOH 6a3bl.

Llenbi0 IUCHMILIAHEI SBJIETCA (OPMUPOBAHUE y CTYACHTOB CHCTEMBI 3HAHHUMH B 00/IaCTH
pa3paboTKM MHUKPOIPOLECCOPHBIX CHCTEM YIPAaBIECHHS TEXHOIOIHYECKMM 00O0pyIOBaHHEM
MHUKPO3JIEKTPOHUKH.

ITocraBieHHas 1eTH 00ECIIEYNBAETCS CIEAYIOIIMMH 38 [a4aMHu:

- W3y4YeHWE OCHOB TOCTPOCHMS OTHENBHBIX OJOKOB M YCTPOMCTB C HCIIOIb30BaHUEM
COBPEMEHHOM BBIYMCIUTENBHON TEXHHMKH, IOIXOJO0B M IPOTPAMMHBIX CpPEICTB pealu3alyy
MUKPOIIPOIIECCOPHBIX CUCTEM YIPABIECHUS B MUKPOIJIEKTPOHHOM TPOMBIIIICHHOCTH;

- mpuoOpeTeHHe yMEHHS BBIOMpaTh CPEICTBA AaBTOMATH3allMU IIPOLECCOB K
peryJIMpOBaHUs. apaMeTpoB, IIPOEKTHPOBATH MHUKPOMPOLECCOPHBIE CHCTEMBI YIPAaBICHHU
TEXHOJIOTHYECKHM 000PYI0BaHUEM MUKPOSJIEKTPOHHUKH,

- mproOpeTeHHe OmbITa IPOSKTHPOBAHHS MHKPOIPOIECCOPHBIX CHCTEM YIPaBJICHHUS
TEXHOJIOTHYECKUM O00OpYyIOBaHHEM MHKPOIIEKTPOHMKH C HCIIOJIh30BAHUEM COBPEMEHHBIX
M3MEPHUTENBHBIX M BBYUCIHTENBHBIX CTAHIAPTHBIX CPEJICTB B COOTBETCTBUM C TEXHMIECKUMH
3aJTaHUSAMH.

1. MEPEYEHD IJTAHUPYEMBIX PE3YJIbTATOB OB YUEHMSI

JIMCIUIIIAEA y9acTByeT B OPMHUPOBAHHE CIEyIONMeH KOMIETeHIuH 00pa3oBaTebHOM
MIPOrPaMMBL:

Kommerenmuss [IK-2 «CmocobeH NpPOEKTHPOBaThH K OCYIIECTBIATH PYKOBOICTBO
pa3paboTKaMy 3JIEMEHTOB, (QYHKIHOHAIBHBIX Y3J0B CHCTEM YIPABICHHS TEXHOJIOTHICCKUMH
TIpoIeccaMd B MHKPOSIEKTPOHHOH MPOMBIIIIEHHOCTA C HCHOJIB30BAHMEM COBPEMCHHBIX
TeXHMYECKUX W MPOTPAMMHBIX CPEACTB» CHOPMyTHpPOBaHA HA OCHOBE IPO(ECCHOHATBHOTO
cragmapra 40.079 ChoenmamucT IO aBTOMATH3ALMH M  MEXaHU3AIUKM  TEXHOJOTHICCKHUX
IIPOIIECCOB TEPMHUUYECKOIO IIPOU3BOJICTBA.

O606mennas TpygoBas @ymkmust C7 «OpraHu3ays U NPOBEACHHE MEPONPHATHH TIO
ABTOMATH3AIMH U MEXAHU3AIHH 0C060 CIOKHBIX TEXHOJOTHIECKUX MPOLECCOB TEPMIICCKON 1
XUMHKO-TEPMHUYIECKOH 06paboTKm»

Tpynosas dyuxims C/02.7 PazpaboTka cpeCTB aBTOMATH3AIMM IS 0c000 CIOXHBIX
TEXHOJIOTHYECKHX IPOIECCOB TEPMUIECKON 1 XMIMUKOTEPMUIECKOH 00paboTKH

IlogxomMmneTeHIUH, 3agaun
o HNuaukaTopbl J0CTH/KEHHS
¢opMupyemMbIe B npodeccroHAILHOM o
MOAKOMIIeTeH Mt
AUCHHIIHHE JAesiTe IbHOCTH
K-2. MYuCM -PaspaGoTka 3HaeT OCHOBHI IIOCTPOCHHMS OTACTBHBIX
5 M
CriocobeH IMpOEKTHUPOBATh MHKPOTIPOLECCOPHBIX OJIOKOB U YCTpOHCTE ¢ HCIOIL30BAHAE
u OCYIIECTBILATh COBpeMEHHO’ H3MEpPHUTENHHOR u
CHCTEM YIIPaBICHHUS .

PYKOBOJICTBO BEIYHCIMTEIHHON TEXHHUKH, IOIXOOBI H
pa3paboTKaMu TEXHON ORI [pOrpaMMHBIE  CPEACTBA  pealn3aluy




MHKPOIIPOLECCOPHBIX 060opynoBaHHEM MHKPOIPOIIECCOPHBIX CHCTEM

CHCTEM YIPABIIEHAS | MUKPOTEKTPOHUKH yOpaBieHHS B MHKPODJIEKTPOHHOM
TEXHOJOTHIECKUMHE IIPOMBIIIIEHHOCTH, TPUHIAIIBI
poreccaMmu u MOCTPOSHHUS CHCTEM
06opyHoBaHKEM B ABTOMATH3HPOBAHHOI'O u
MHKPOSJIEKTPOHHOH ABTOMAaTHYECKOTO YIIpaBJICHUS
[IPOMBIIIICHHOCTH c TEXHOJIOTHYECKMMH  TIpOIlecCaMH  H
HCIIOJIb30BaHAEM 000pYIOBAHHEM.

COBpPEMEHHBIX Ymeer BBIOWPATH CpencTBa
TEXHUIECKUX U ABTOMATH3AI[IH TIPOIIECCOB u
IIPOTPaMMHBIX CPEIICTB peryIupoBaHus apaMeTpoB,

[IPOEKTUPOBAaTh  MMKPOIIPOLECCOPHBIE
CHCTEMBI YIPaBICHUS TEXHOIOTHYECKAM
000pyI0BaHNEM MHKPOIJICKTPOHMKH.

Nmeer OITBIT MIPOEKTUPOBAHHS
MHKPOIIPOLIECCOPHBIX CHCTEM
yIIpaBJIeHUS] TEXHOJIOTMYECKUM
000pyIOBaHHEM MHUKPOIIEKTPOHHKH C
HCIIOJIF30BaHHEM COBPEMEHHBIX
H3MEPUTENbHBIX H  BBIYUCIHTEIIBHBIX
CTaHJAPTHBIX CPEACTB B COOTBETCTBHH C
TEXHHYECKUMH 3aJaHHUAMHU.

2. MECTO AUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOI
IMPOT'PAMMBI

JIMCIWINMHEA BXOIMMT B 00s3aTelbHYI0 dYacTh broka 1 «J[MCHHIIIHHEI (MomymH)»
00pa30BaTeNbHOMH IPOrPaMMBL.

Tl M3ydeHnAs TUCIUILTHHE HeoOXOMMMBI 3HAHNS BBICIIEH MAaTEMATHKH, OOMWeH Qu3uKy,
XMMHUH, IEKTPOTEXHUKH, TEOPHH aBTOMATHIECKOTO YIIPABIEHHS, HHPOPMATHKH.

B crpykType o06pa3oBaTeNbHOM [POTrpaMMbl THCIMILUIAHA YrIyOuseT 3HAHHA IO
JUCIAIUTMHAM ~ «ABTOMATH3aIlsl  TEXHOJOTMYECKHX IIPONECCOB B MHUKPOIICKTPOHHBIH
IPOMBIIIEHHOCTHY, «TeXHONOTMM Ilepefavd JaHHBIX B CHCTEMaX aBTOMATH3ALHUH M
yIpaBieHHsS» B 00NAacTH paspaCOTKM CHCTEM YHpaBleHHs Ha 0ase NPOMBIIUIEHHBIX
KOHTPOJIIEpoB. JIJisl yCIIEIHOr0 OCBOGHHMS JUCIHUILIMHEI TPeOYeTCs 3HAHHSA OCHOB TEXHOJIOTHH
IPOU3BOJICTBA U3 MUKPOSJIEKTPOHUKH.




3 OFBEM IUCHUIIIAHBI 1 BU/IbI YUYEBHO! PABOTBI
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M1. CoBpemeHHas BxojiHOE TeCTHPOBAaHUE
DJleMeHTHas 6a3a g g 30 TectupoBanue 0 MOIYIIO 1
MHKPOIPOLIECCOPHBIX 3amura gabopaTopHbIX padot 1-4
CHCTEM YIIpaBIICHUS 3ammTa MPOEKTHOIO 3aJaHus
M2. IIporpaMMHbIe TecTrpoBaHHUe IO MOIYIIIO 2
CpezCTBa pealu3aluu
MHUKPOTIIPOLECCOPHBIX 3ammTa 1a60paTOpHBIX paboT 5-8
CHCTEM YIIpaBIICHHS 16 8 - 30 [ 3amura pedepara
TEXHOJIOTUYECKUM
060pyIOBaHHEM WTorosoe TeCTUPOBAHHUE
MHUKPODJICKTPOHUKH
Bcero 48 32 136
4.1. JleknuoHHBbIC 3aHATHS
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Brenenne. Knaccupukanusi H APXHTEKTYPpa MHKPONPOECCOPHBIX
M1 1 ) ycTpoiicTs.
THIOBEIE CTPYKTYPHl MHKPOIPOIECCOPHBIX —YCTPOHCTB M UG POBBIX
cuctem. IlpencTaBieHue [@HHBIX B MHKPOIPOLECCOPHBIX YCTPOHCTBAX.




JluckpeTHas u aHajgoroBas uHbopManusd. OCHOBHEIE mNepuepuitHbIe
MOJYJId MHKpOIIPOIIECCOPHBIX ~YCTPOMCTB. IIpHHIMIBI ~OpraHU3allH
o0MeHa JJaHHBIMH B MHUKPOIIPOIIECCOPHBIX YCTPOMCTBAX.

OcHoBHbBIE TepH(pepHiTHbIE MOTYTH.

CTpyKTYpHO-JIOTMYECKas: OpraHM3alus, HMHTeppelic W cucTeMa KOMaHI
MK. Bcrpoennas nepudeprs: KaHalbl IapaieIbHOTO BBOJa-BRIBOIA,
KaHaJBl IOCIENOBATEILHOIO BBOJIA-BBIBOA, TAWUMEPHI-CUETUMKH, MOIYIIH
u(pO-aHATOTOBEIX ¥ AHAJIOTO-IM(POBEIX IPeoOpa3soBaHwi, MIHPOTHO-
HAMITYJIbCHBIA MOIYJIATOP.

IMporpaMmmupyemMas JIOTHKA.
Knaccupukanuss WMHTETPAIBHBIX CXEM IPOrpaMMHUpPYEMOW  JIOTHKH.

KOHCTpYKTHBHO-TEXHOJIOTHYECKHE THITBI COBPEMEHHBIX
IIpPOrpaMMUpPyeMBIX 3JeMeHTOB. O0nacTd NPUMEHEHHS MHKPOCXeM ¢
nporpaMmmupyemoit  Jiormkoif.  CBOMCTBa ~ HMHTErpalbHBIX  CXEM

IIpor paMMpreMOﬁ JIOTUKH, BaXHbIC [JII HX NPHMCHCHHUSA B COCTaBC
CHCTEM.

Pe:xuMbI paboThl MHKPOIIPOIIECCOPHBIX YCTPOMCTB.
IIporpaMMHpOBaHue, IPOBEPKa, paboTa ¢ BHYTPEHHEH/BHEIIHEH TaMATHIO
IporpamM, [OIIaroBBIN pPEeXHUM, PEKUMBI IIOHHYKSHHOTO
suepronoTpebnenus. [lomymspusie B Poccuu cemeiictsa MK. 8-, 16-, 32-
paspsaHbIe.

M2

HuTepdeiichbl mepenaun JaHHbIX.

CHEXpOHHAs M AaCHHXpOHHas Ieperada JaHHBIX. [IpoToxon mepenadn
nauasix USART. IIporokon mepenaun paHHBIX 12C. IIpoTokon mepenadn
nasHEX SPI. TIpHMHIHMIEI WCIOJB30BAHHS Pa3IMYHBIX HHTEPHEHCOB ULt
B3auMOoJeiicTByS ¢ TepuepHiHBIMY YCTPOHCTBAMH.

Ipombimuiennsiii uaTepuer Bemeii (IIOT).

[loHSATHE IPOM3BOJCTBEHHOrO IpoIlecca M IPOMBINLIEHHBIX YCTPOHCTB.
JlaTunky, mpeo6pa3oBaTeNy, HCIONHHTENbHEIE MexaHusMbl. SCADA-
cucteMbl. IIpOM3BONCTBEHHBIE CETH. POIlb MHKPOKOHTPOJIEPOB B
pa3paboTKe MPOMBINUICHHBIX YCTPOMCTB MHTEPHETa BEIICH.

IIporpaMMHuas ¥ annapaTHas peajH3anus 3a1a4 aBTOMATH3AHH.
[IpuMeHeHWE  MHKPOKOHTPOJJIEPOB W CHUTHAIBHBIX  HPOLECCOPOB.
Unrepbeiicsl u NokanpHble BbMucauTensHele cetn B ACYTIL
Cragpaprusamust  uaTepdelicoB. MudopmanmoHHast, SNMEKTPUYECKas H
KOHCTPYKTHMBHAsl COBMECTHMOCTb CPEJICTB BRIMUCIIUTENBHON TEXHUKH.

KoMmmiexcHoe MPOEKTHPOBAHME THIIOBBIX MHKPONPOLECCOPHBIX
CHCTEM.

THIOBEIE KOHMHTYpAllM¥ MHKPOIIPOIECCOPHOH cHCTeMBbL (OCHOBHBIE
5Tamkbl IpoLeAyphl IpoekTHpoBanus. CpecTBa MPOSKTHPOBAHKSA U METOMBI
ABTOHOMHOM OTJIAIKH alllapaTHBIX CPEICTB MEKPOIPOLECCOPHOMH CHCTEMBI
YIIpaBJIeHHs TEXHOJIOTUYECKAM 000pyI0BaHUEM MUKPOSJIEKTPOHUKH.

4.2. TIpaxkTu4yeckue 3aHATHS
He mpeaycMOTpeHBI




4.3. JlabGopaTopHbie padoThbI
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1 4 3HAaKOMCTBO ¢ HHTETPUPOBAHHOM cpenoil pa3paboTku U paboTa ¢
IIOPTaMH BBOJI/BBIBOJIA ¥ IPEPHIBAHMUSIMU
M1 ) , | TIpHMeneHHeE TaliMEpOB /UL H3MEPEHHA TapAMETPOB
CHTHAJIOB M ()OPMUPOBAHUS HMITYJIECOB
3 4 Uccnenosanue ALITI/ITAIT muist mpeo6pazoBaHus CUTHAJIOB
4 4 Hcnons3zoBanue [ITMM B MEKPOKOHTPOJLIEPAX
5 4 [IpuMmeHeHre TOCTIeI0BaTENbHBIX HHTEP(EHCOB Iepeadn qaHHbIX IS
B3aUMO/JICHCTBHS C Iepr(epHilHBIME yCTPOHCTBAMH
6 4 Hcnons3oBanue 6eCIIpOBOAHBIX HHTEP(EHCOB Nepelau JaHHBIX
M2 7 4 Wcnonp30BaHue OUCIUIEEB IS IPOEKTHPOBAHMS I0JIB30BATEIbCKHX
uHTepdeiicoB HA MUKPOKOHTPOJLIEPaX
3 4 Peanu3anus CHCTEM aBTOMATHYECKOTO YIPABJICHUS TEXHOJIOTHYECKHUM
000pyI0BaHIEM MUKPOIIEKTPOHUKH HAa MEUKPOKOHTPOJLIEpax
4.4. CamocTosiTeIbHAs padoTa CTYAEHTOB
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4 IToaroroBka K JIESKIIMOHHBIM 3aHATHAM
16 | IToaroToBka K 3amuTe JabopaTopHBIX pabot 1-4
M1 5 [ToaroToBKa K TECTUPOBAHHUIO IO MOAYIIO 1
15 BrimosHeHIE IPOEKTHOTO 3aJaHus
7 IToaroTosKa mepBoit yacTu pedepara (BBEACHHE, CONCPKAHUE, IIPOEKT
[IEPBOTO pa3/ielia)
4 IToaroroBka K JEKIIHOHHBIM 3aHATHIM
16 | IToaroToBKa K 3alquTe JIabOpaTOpHBIX paboT 1-4
M2 5 [ToAroToBKA K TECTHPOBAHHUIO 10 MOJYJIIO 2
10 | ITogroroBka u oopmileHHe TeKcTa pedepara
4 [ToAroToBKa MyJIETHMEIHIHOMN IIpe3eHTaINH K 3aIuTe pedepara
M1-M2 10 | ITogroroBka K HTOIrOBOMY TECTHPOBAHHUIO
Utor 96

4.5. IlpuvepHas TeMaTHKA KyPCOBBIX PaGoT (IPOEKTOB)

He npexycMoTpeHbI




5. IEPEYEHb YYEFHO-METOJINYECKOI'O OGECIIEYEHUS 151
CAMOCTOSATEJLHOMN PABOTHI

VueGHo-MeToImuecKoe obecriedenre Uil CaMOCTOSTENBHON paboTHI CTYNEHTOB B
cocraBe YMK mucrummunasl (OPUOKC// URL: | http://orioks.miet.ru/):

Monyns 1. OCHOBBI TPOEKTHPOBAHHUSI MUKPOIIPOIIECCOPHBIX CHCTEM YIIPaBICHHSA
TEXHOJIOTHYECKUM 000PYIOBAHHEM.

1. Teoperuueckuii MaTeprai o MOLyIro 1.
2. Mertoandeckue ykazanus mis1 CPC mo momxymo 1.
3. CHuCcoK JTUTEpaTyphl.

MeToquyeckne MaTEpHAIIB, IEPeYeHb JINTEpaTyphl, HHPOPMAIHOHHBIX HCTOYHHUKOB JIJIs
BBINIOJTHEHHS 33/IaHuil Ui CaMOCTOSTENBHONU paboThl IO TeMaTHke Moyl 1, TpeOoBaHHs K
BBIITOJIHEHUIO CAMOCTOSTEIBHOM paboThl M MeTonuKa €€ OICHHBAHHUA, a TaK )K€ OTPaKCHHUE
PE3yNbTaTOB BBINOIHEHHS camocTosATenbHOM pabotei B HBC comepxkarcs B paspene
«CamocrosrensHas  pabora  crymeHToB» YMK — mUCHMIUTHHBL, — pasMEIIEHHOM  Ha
uH(popMaIHorHOM pecypee http://orioks.miet.ru/

Moy 2. [TporpaMMHBIE CpeCTBA PEATM3aIliA MUKPOIPOLIECCOPHBIX CHCTEM
YIIPaBJICHUS TEXHOJIOTHYECKUM 000PYyI0BAHUEM MUKPOIIIEKTPOHUKH

1. Teoperudeckuii MaTepral o MOJYIIIO 2.
2. Metoguueckue ykazauus it CPC mo momymo 2.
3. CHucoK TUTEpaTypEl.

MeToauuecKkue MaTepUaisl, IepeveHb JINTePaTyphl, HHPOPMAIMOHHBIX HCTOYHUKOB JULT
BBIIOJHEHHUs 3aJaHuil [UI1 CaMOCTOATEIbHOM paboOTHI II0 TeMaTHKe MOAYIA 2, TPeOOBaHHSA K
BBIIIOJTHEHHUIO CAMOCTOSATENRHOM paboThl M METONHKAa €€ OLECHUBAHHS, a TaK XKE OTPAKCHHE
pe3yNbTaTOB BBINONHEHHMS caMocTosTenbHOH pabotst B HBC coxmepxarcs B paspene
«CamocTosTensHas  pabora  crymeHToB»  YMK — IUMCIMIUIMHBL,  PasMEINICHHOM  Ha
HH(MOPMAIHOHHOM pecypcee http://orioks.miet.ru/

6. MEPEYEHDL YYEBHOM JIUTEPATYPBI
JIutepaTypa

1. MHKpOIIpoLeccopHBIe chcTeMBI [DIEKTPOHHEIH pecype] : YuebHoe mocobue s
By3o/ E.K. Anexcannpos, P.M. I'pymsunkuii, M.C. KynpusHos, O.E. MaprtsiHoB, J.H.
Iaudunos, T.B. Pemusesuy, 10.C. Tarapunos, E.IL Vrpromos, H.1. Mlarypwus; [Tox obm. pen.
1. B. ITy3anxosa. - CII6. : ITormrexauka, 2012.

2. ®emopo FO.H. - Cmpasounnk mmkeHepa mo ACVYTIL IlpoextupoBanue 1
paspaborka. YII. 3-e m3x., 2022. - 929 ¢

3. [larma A. B. OCHOBBI aBTOMATH3alldH TEXHOJIOTHYECKUX IPOIECCOB : yueO.
mocobue s akamemudeckoro 6akanaspuara / A. B. Illarun, B. Y. Jlemxus, B. I0. Kononos, A.
B. KabamoBa. — M. : WzpmaremsctBo IOpaiir ; WJ| IOpaiir, 2014, — 163 c. —
IpodeccronanbHOE 00pazoBaHue

HopMmaTHBHas JHTEpaTypa
1. TOCT 7.32-2017 CHUBUJ]. Orduer o0 HaydHO-HCCIENOBATENbCKOH paboTe.
Crpykrypa u npasmia opopmierus (¢ Ilonpaskamm) = System of standards on information,
librarianship and publishing. The research report. Structure and rules of presentation :
MexrocyapcTBeHHbI cranapt : Beex. 01.07.2018. - Mocksa Cramgaptuadopm, 2018. - [1.].
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- URL: http://docs.cntd.ru/document/1200157208 (mara obpamenus: 24.02.2020). - Texer :
3JIEKTPOHHBIH.

Iepnommueckne U3NAHUS
L NMHOOPMAIIMOHHO-USMEPUTEJIBHBIE )41 VYIIPABJIAIOIIVE
CHUCTEMbBI:  MexnyHapomHbli  HaydHO-TeXHWYeCKuil  kypHan /  V3gaTenscTBo
"Paguorexuuka'. - M. : Pamuortexnuka, 2003-. - ISSN 2070-0814.
2. IEEE TRANSACTIONS ON AUTOMATIC CONTROL [Texcr] . - USA : IEEE,
[6.r.]. —URL: http://ieeexplore.iece.org/xpl/Recentlssue.jsp?punumber=9.

7. NEPEYEHb ITPO®ECCHOHAJIBHBIX BA3 JAHHBIX,
NHO®OPMAIIMOHHBIX CITPABOYHBIX CUCTEM

1. POCCTAHJIAPT. ®enepanpHOoe areHTCTBO 10 TEXHUYECKOMY PETYJTHPOBAHUIO U
merponorun : Odmuimaneueii nmopran /  @elepalbHOE areHTCTBO IO  TEXHHYECKOMY
perymupoBanuio u Metponoruu (Poccranmapt). - M. : Poccrammapr, 2004 - . - URL:
https://www.rst.gov.ru/portal/gost/ (nata obpamenus : 03.02.2020). - TeKcT : 37eKTPOHHBIH.

2. IEEE/IET Electronic Library (IEL) = IEEE Xplore : Onexrponnas 6ubiuorexa. -
USA; UK, 1998 - . - URL: https://iecexplore.ieee.org/Xplore/home.jsp (naTa obpamieHus :
28.07.2020). - Pexum gocrtyma: u3 JokampHOM cetm HUY MHUOT B pamkax mpoekTa
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8. OBPA30OBATEJILbHBIE TEXHOJIOI'A

B Xoie peamH3aluM IMCHUIUIMHEL HCIONB3YeTCs CMemAaHHOe 00y4deHHe, B OCHOBE
KOTOPOTO JISKUT HHTETPAllMs TEXHOJOTHH TPAJHUIMOHHOTO M IJICKTPOHHOTO oOydeHus, B
YACTHOCTH 3a CYET WCIONb30BaHMS TAKMX MHCTPYMEHTOB KaK BHJEO JIEKIWH, OHJAiH-
TeCTHPOBAHHUE, B3AUMOJIEACTBHE CO CTYICHTAMH B 3JIEKTPOHHOM 00pa3oBaTebHOM Cpere.

OcBoeHHe 00pa3’oBATENBFHON IIPOrpaMMbl OOECIIEUMBACTCS PECYpPCaMH SICKTPOHHOHU
uH(bopManuonHO-06pasoBarensHoil cpensr OPMIOKC: B pamkax JaHHOH JUCIUIUIMHBEL Ha
mwiardopme Moodle cospana rpymma TECTOB, PEATM3YIOMUX OHJIAHH TECTHPOBAHUE BXOIHOTO,
TEKYIIEro ¥ BEIXOJHOTO KOHTPOIIS IOCTHKESHUS HHIMKATOPOB KOMIICTCHINH.



9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCITAILINHBI

HanmenoBaHue y4e0HbIX
ayIMTOPHH M MOMeNeHHIt

OcHAIMEHHOCTh Y9e0HbIX
ayIUTOpHil U NOMeI eHmil

Ilepevyens mporpaMMHOIO

JJISL CAMOCTOSITE/IbHOM AJIS CAMOCTOATE/ILHOM obecredeHus
padoThI padoThI
. omneparronHas cucteMa Windows
MynpTuMenuiiHoe
c [aKeTaMy TPUKITATHBIX
obopyznoBanue, KOMILJIEKT .
YuebHas ayquTOpHs yuebHOro 00opy0BaHUS e - -Niborasaft] Qs
Owen Logic, Keil wuVision,

«CpencTBa aBTOMAaTH3aIUN H
yIIPaBICHUI»

STM32CubelDE, Visual Studio
Code

KommbroTepHbIi Kiace

MynsTuMeARIHOE
obopyzaoBaHue,
KOMITBIOTEPHAS TEXHUKA C
BO3MO>KHOCTBIO
HOJIKJTFOYECHUS K CEeTH
«HTEepHET» B 00ECIIEeYeHHEM
JIOCTYTIa B 3JIEKTPOHHYIO
HH(POPMAIOHHO-
00pa3oBaTeNbHYIO CPELY
MUIT

OrmepanuoHHas CHUCcTEMA
Microsoft Windows ot 7 Bepcun
u BeIe, Microsoft Office
Professional Plus i Open
Office, 6paysep (Firefox, Google
Chrome), Acrobat reader DC,

[ToMmerenne mis
CaMOCTOSTEIBHON pabOoTEI
00yJarommxcs

KommproTepHast TEXHUKA C
BO3MOXHOCTBIO
HOJKJIFOYESHHUS K CETH
«HuTepHeT» U 00ecIIedeHUEM
JIOCTYTIA B DJIEKTPOHHYIO
HH(pOPMaLOHHO-
00pa3oBaTENBHYIO CPELY
MUOT

OmeparoHHas cucTeMa
Microsoft Windows ot 7 Bepcun
u BeIIe, Microsoft Office
Professional Plus nnu Open
Office, 6paysep (Firefox, Google
Chrome), Acrobat reader DC

10. @®OHJIbI OIIEHOYHLIX CPEJACTB JUISI IIPOBEPKHA
C®OPMHUPOBAHHOCTHU KOMIIETEHIUI/IIOAKOMITETEHIINIA

®OC 1o

IIOOKOMIICTCHITHA

IIK-2. MYuCM «Crocoben

IPOCKTHPOBATh M

OCYIIECTBISATH PYKOBOJACTBO Pa3pabOTKaMH MHKDOIPOLECCOPHBIX ~ CHCTEM  YIPABICHUS
TEXHOJIOTHYECKHMHE IIPOIeccaMu U 000pyJOBAaHHEM B MHKPOIJIEKTPOHHON IPOMBIIIIIEHHOCTH C
HCIIONIG30BAaHAEM COBPEMEHHBIX TEXHHYECKHX M IPOTPAMMHBIX CPEICTB)» IPE/ICTaBIICH
OTHENbHBIM IOKYMEHTOM M pasMemeH B cocraBe YMK JUCIHIUIMHBEL 3IEKTPOHHOK
uH(pOpMAaIEoHHOM o6pasosarenbHOi cpexpt OPHOKC// URL: http://orioks.miet.ru/

11. METOJIMYECKHE YKA3ZAHUA JJISI OBYHYAIOIUXCS IO OCBOEHUIO
JUCIHUTIJINHBI
11.1. OcobeHHOCTH OPraHHU3aNHH Hpouecca 00yIeHust

Nucrmmmaa «MHKPOIIPOIIECCOPHBIE YCTPOMCTBA M CHCTEMBI MHKPOJJIEKTPOHHKH»
CIyXuT 11  (HOPMHUPOBAHUSL yMeHH# B 00NacTM  MPOEKTHPOBAHUA
MHUKPOIPOIIECCOPHBIX CUCTEM YIIPABIICHHUS.

CTy/eHTbI, U3y4arolue JUCIUIIINHY, O0S3aHBI:

— IIOCETHUTD JIEKIIUH 10 IIPEIMETY;

3HaHUH |



- BBIIOJIHUTE  Ja0OpaTopHble paboThl  (IOATBEpXKIAETCS CHaded  Kaxmou
nabopaTopHO# paboTEL);

- BBIIOJIHATH TECTOBBIE 3aJaHuUs (BXOIHOM KOHTPOJIb, TECTHPOBAHUE 110 MOXYIIAM 1
U 2, HTOrOBOE TECTHPOBAHUE);

- BBIIIOJTHUTH IIPOSKTHOE 3aJaHuE;

- IIOITOTOBUTD U 3AIUTHTE pedepat;

- [PHUHSATE y94acTHE B JUCKYCCHIX BO BpeMs JIEKIHH U 1ab0paTOpHEIX paboT.

OCHOBHOE Ha3HAa4YeHWE JIEKI[MOHHOIO Marephaia — JIOTHYECKH CTpOIHOe, CHCTEMHOE,
riyb0KOe ¥ SICHOE M3JI0XKEHHe ydeOHOro Mareprana. JIeKIus packpblBaeT MOHATHHHBIN anmapar
aNpHOPHOM HIACHTH(UKAIUK, OCOOCHHOCTH HICHTH(UKAIWKA IUHAMHYECKUX M CTATHYECKUX
00BEKTOB, BO3MOXHOCTH COBPEMEHHBIX IIaKETOB MPHKIAAHBIX IIporpaMM B 3afadax
UICHTADHUKAIMA TEXHHIECKAX 00BEKTOB yIIPaBICHHUS.

BrimosHenne 1abopaTopHEIX paboT o0ydaroImuMcs SBISETCS HEOTHEMIIEMOH 4YacThIO
U3YYEHUS IUCHUIUIAHBL, OIpEAeNieMOfl y4eOHBIM IITAaHOM M OTHOCHTCS K CpPEJICTBaM,
00ecIeyrBarOIiM PelIeHIe CIEAYIONUX OCHOBHEIX 3aa4 y 00y4aroImerocs:

— nproOpeTeHNE HABBIKOB UCCIIEI0BAHNS IIPOLECCOB, SBIECHAN M 00BEKTOB, M3yIaEMbIX B
paMKax JaHHOU TUCIWILIHHEL,

— 3aKpeIUIeHHE, PAa3BUTHE U JICTATN3AINS TEOPETUIECCKUX 3HAHUIA,

— IOJIyYeHHe HOBOM HH(OPMAIIMH 10 U3yIacMOl TUCIHUILINHE;

ITo 3aBepIIEHHIO M3YYEeHNs AUCIMILIMHEI IPEIyCMOTPEHA IIPOMEXKYTOYHAs ATTECTAIHs B
Bujie TuddepeHIpOBaHHOrO 3a4eTa.

11.2. CucreMa KOHTPOJS H OLlCHHBAHHSA

JIa OIEHKH YCIIEBAEMOCTH CTYACHTOB IIO0 JWCIMILIMHE HMCIIOIB3yeTCs HAKOMUTENIbHAs
6ameHas cucrema (HBC).

B mepBoM cemecTpe OaiaMH OLEGHHMBAIOTCA: BBHINOJHEHHE KaXIOro KOHTPOJBHOIO
MEpOIPHUATHS B CEMECTPE, | IS Oy YCeHHUs 3a9eTa 10 JUCIUILIMHE He0OX0IMMO HaOpaTh BHILIE
50 6amnoB. Bo BTopoM cemecTpe GaiaMi OICHUBAIOTCS: BHIIONHEHHE KaXIOTO KOHTPOIBHOTO
MEpOTIPHATHS B ceMecTpe (B cymMmme MakcuMyM 60 GamioB), B crada sk3ameHa (Maxcumym 40
6autoB). [To cyMMe 6alToB BBICTABIETCS. HTOTOBas OLlEHKa 110 IpeameTy. CTpykTypa u rpaduk
KOHTPOIBHBIX MeponpusTail foctymusl B cucreme OPYIOKC hitp://orioks.miet.ru/.

[Ipy BBHICTABICHAM HWTOTOBOH OIIEHKM, HCIIONB3yeTCs IIKajla, NMPHBEACHHAS HIKC B

TabHIle.
Cymma 6aiioB Omnenka
Memnee 50 2
50-69 3
70 — 85 ‘ 4
86 -100 5
PA3PABOTUYHUKU:

T

Craprumii mpenofaBatens HHCTUTYTa MIICY S m B.[. bo6xos

A=
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