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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenbr0 mnpenomaBaHusl AUCHUIUIMHBL SIBISIETCS  SIBIIIETCA  IMOJATOTOBKA
CIICIMAIUCTOB B 00JIaCTH pa3pabOTKU MHPOPMAITMOHHO — YIPABJISIONIUX CHCTEM
JUIsl TIOBBIEHUS A(PEKTUBHOCTH (PYHKIIMOHUPOBAHUS SIICTKPUPUIIUPOBAHHOTO
TpaHcopTa Ha Oase COBPEMEHHOMU BBIYHCIIUTEIILHOM TEXHUKH,
MHUKPOITPOIIECCOPOB, MEKPOKOHTPOJIIEPOB, KOMITBIOTEPHBIX U MH(GOPMAITMOHHBIX
TEXHOJIOTHH.

3amavyaMy AUCIUIUIAHS SIBISICTCS (POPMUPOBAHUE Y CTYJICHTOB 0Oa30BBIX
3HAHUN W YMEHUU B 00JacTH (H)YHKIIMOHUPOBAHUS, TIOCTPOCHUS M TMPUMCHCHHS
MHUKPOIIPOIECCOPHON TEXHUKU JJISl CO3JaHUS IUQPPOBBIX MPOTPAMMHBIX CHCTEM
yIpaBJeHUus 00bEKTaMU YHEPTOCHAOKECHHS JICKTPUUECKHUX JKEJIE3HBIX JOPOT.

JlaHHas IUCHUIUIMHA MMEET TPOMAJIHOE 3HAYECHHE CO BPEMEH CO3daHUS
MEPBBIX BBIYUCIUTENbHBIX MamuH. [Ipomioe, coBpemeHHoe u  Oynayliee
WH)XEHEPHOE TBOPUYECTBO HEMBICIUMO 0€3 TPUMEHEHHS MHKPOMIPOLIECCOPHOM
TeXHUKU. HeMBICIMMO 3TO U ISl SJIEKTPOIHEPTETUKU BOOOIIE U TPAHCIIOPTHOM
BJIEKTPOIHEPTETUKU B YACTHOCTU. OTHAKO, JII TAaHHBIX OTPACIEH U3YUYEHUE OCHOB
MHUKPOIIPOIIECCOPHON TEXHUKH MPHOOpPETAaeT OCOOCHHBIM CMBICH, TPEOYIOIIHMA
PACKPBITh CHEIU(PUIECKUE CTOPOHBI AKCIUTyaTallMH BEIYUCIUTEIFHON TEXHUKH Ha
AIEKTPOIHEPTETUUECKUX 00BEKTaXx. MUKPOIPOIIECCOPHAsT TEXHUKAa OTHOCHUTCS K
c1a00TOYHBIM  CHCTEMaM, B TO BpeMsS KaK DJJICKTPOIHEPIreTHKa ATO
BBICOKOBOJIFTHBIC MOIIIHBIE CHJIBHOTOYHBIE 00BeKkThl. (CoBMecTHas paboTa
HaKJ1a/IbIBACT BAXKHBIC M UCKITIOYUTEIbHbBIE TPEOOBAHUS K TOHUMAHUIO TOHKOCTEH
(GYHKIITMOHUPOBAHUS MUKPOIIPOIECCOPHBIX CUCTEM, UX alMapaTHOMY MOCTPOCHUIO
U cpeAcTBaM 0€30TKa3HOTO HU3KOYPOBHETO MPOTPaMMHUPOBAHUS.

2. [Inanupyembie pe3yiabTaThl 00yUEHUS IO TUCHIHUTIIHHE (MOTYJIIO).

Ilepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs M0 AUCUMILTUHE (MOYIIO):

OIIK-2 - CnocoOeH TOHMMATh MPUHIUIBI PabOThl  COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTMA ¥ HCIIONB30BaTh WX JUIA PCHICHUS 3a1ad
npodeCCUOHATILHON JIeATEIbHOCTH;

IIK-3 - CnocoOGeH npoBOauTh pa3pabOTKy U IKCIEPTU3Y MPOCKTOB CUCTEM
AIIEKTPOCHAOKEHUST IKEJIE3HBIX JOPOT W METPOIOJMTCHOB, WX OTICIBHBIX
AJIEMEHTOB M TEXHOJOTHMYECKHX IPOIIECCOB, B TOM YHCIE, C HCIOJIb30BAHUEM
CUCTEM aBTOMATU3UPOBAHHOTO MPOCKTHUPOBAHUA?;

IIK-5 - CnocobeH mNpUMEHSITh 3HAHUS B OOJACTH AJICKTPOTEXHUKH,
ANIEKTPOHUKHU U MU(PPOBBIX TEXHOJOTUH MPHU PEIICHUU MTPOPECCHOHABHBIX 3a1a9



OOyueHue 1o JUCUUIUIMHE (MOIYJII0) IPEIIOIAraeT, 4YTo [0 €ro pe3yJbraraM
oOydaroruiicss Oyner:

3HATh:

- COBpPEMEHHBIE MHUKPOIPOIIECCOPHBIE CHCTEMBI Ha KEJIE3HOJIO0POKHOM
TPaHCIIOPTE B 00JIACTH JICKTPOIHEPTETUKH;

- OCHOBHBIE TEXHHYECKHE HOPMATHBBI IO (PYHKIIMOHUPOBAHHIO CHUCTEM
TATOBOTO AJICKTPOCHAOXKEHHUS, BO3MOXKHOCTH HMX H3MEPEHUS W KOHTPOJIS
MUKPOMNPOLIECCOPHBIMU CUCTEMAaMHU PA3JIMYHOTO YPOBHS,

- TepeAOBbIC TEXHOJOTUH WH(OPMAITMOHHOTO OOCCTICUCHHS MPEAIPHUITHIH,
OTJIETIOB, CTPYKTYP XO3SMCTBA JIEKTPOCHAOKCHUS

Ymersb:

- aHAJIM3UPOBATh WM BBHIOWpaTh HamOosiee S(PPEKTUBHBIE MMPOTPaMMHBIE
POJYKThI, MUKPOIIPOIIECCOPHbIE KOMIIOHEHTBI, YPOBHHU MPOTPAMMUPOBAHUS U
anmnapaTHble IIaTGOPMbI TP Pa3padOTKE YCTPOMCTB YNpPaBICHUS U KOHTPOJIS;

- TIPOEKTUPOBATHh W CO3/aBaTh MPOTPAMMHO-ANMNAPATHBIC KOMIUICKCHI IS
coopa, mepenauu wuHGOpMAUM U YOPaBICHUS OOBEKTaMU CO CTOPOHBI
BBIYHMCIIATEILHBIX CUCTEM;

- aHAJIM3UPOBATh COBPEMEHHBIM JIMarHOCTHYECKUN TapK © HAaXOJWTh
BO3MOXHBIE IMyTH MOJEPHHU3AIMU, PA3BUTUS M PACHIMPEHUS] (DYHKIIMOHAIBHBIX
BO3MOXXHOCTEH TIOCPEICTBOM TMPUMEHEHUS COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUN Ha 6a3e MUKPOIPOILIECCOPHBIX CUCTEM

Baanern:

- TOHATUMHBIM  anmapaToM B  00JIaCTM  MUKPONPOLECCOPHOM U
BBIYMCIIUTCILHOM  TEXHHUKH, METOJWKAMH pacuéra, MPOCKTUPOBAHHUS M
JTUATHOCTUKH MHKPOIIPOIICCCOPHBIX CHCTEM;

- SI3bIKAaMH BBICOKOT'O M HU3KOT'O YPOBHEH JIJIs1 MPOrpaMMUPOBAHUS U OTJIAJIKU
MHUKPOIIPOIIECCOPHBIX CHCTEM, HaBbIKAMH PabOThI C 0a3aMH JAaHHBIX M SI3BIKOM
3ampoca K HUM;

- U3MEPUTEIbHBIMU TEXHOJIOTUSAMH U aHalu3a paboTOCIOCOOHOCTH
CPEIICTB U3MEPUTEIHLHOM M BEIYMCIUTEILHON TEXHUKH, YCTPAHATD MX OTKA3bl WIIN
I'PaMOTHO COCTAaBJIATh aKThl HEUCIIPABHOCTH

3. O0beM AUCIUTUTMHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).

OO0mast TPyIOEMKOCTh JUCIUIUIMHBI (MOJYJisA) cocTaBiser 7 3.e. (252
aKaJeMHYeCKuX Jyaca(oB).



3.2. OOvem mucuuIUIMHBL (MOAyJnsi) B (OpMe KOHTAaKTHOM pabOThI
oOydJarommxcss ¢ TEJarorTHYeCKUMH  pa0OTHHKaMU W (WIH)  JIUIAMH,
MPUBJIEKAEMBIMH K peann3anun 00pa3oBaTebHON MporpaMMbl Ha UHBIX YCIOBHSX,
IIPU MPOBEJICHUHN YUE€OHBIX 3aHITHI:

KonngectBo yacos
Tum yqeOHBIX 3aHATHI Cemectp
Bcero

Ne8 | Ne9

KonrakTHas paboTa Ipu nNpoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 134 70 64
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 60 28 32

3aHATHSI CEMUHAPCKOTO TUTIA 74 42 32

3.3. O6beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJarommxcsi, a Takke B (opmMe KOHTAKTHOM paboOThl OOydYaromMXcs ¢
nearoruaeckuMu paboTHUKAMHU U (WIIH) JIUIIAMU, PUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNpHON TporpaMMbl HAa HWHBIX YCIOBHUSX, TMPU MPOBEICHUU
MIPOMEKYTOYHOM aTTecTalu coctapiisaet 118 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHuH 0 MHAUBUAYAJIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET ObITh peaii30BaH
HOJIHOCTBIO B (hOpME CaMOCTOATEIbHON paboThl 00yUarOMIMXCs, a TaKKe B opme
KOHTAaKTHOW PabOThl 00YyYaIOIIUXCSl C MEAArorMueCKUMU paOOTHUKaMU U (WIIH)
JUIAMU, TIPUBJIEKAEMBIMH K peaI3allii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEICHNUHU TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHATHA JEKIIUOHHOT'O THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/1

1 |OO0mwue cBenenus.

Ilenu u 3ama4un Kypca, ero ¢Bs3b C IpyruMH JUCUUIUIMHAMU. KpaTkuil HCTOpUYECKUI OUEpK pa3BUTHSL
MUKpPOIIPOLIECCOPOB U MUKPOKOHTPOJIEPOB, 3aKOH Mypa

2 |DneMeHTHI TEOpUH YIIPABICHUS

VYupasieHue, BUIbl YIpaBIeHHs, ITpolecc yrnpasieHus. CuctemMa 3JIeKTpOCHA0KEHUS KaK CIIOKHBIH
00beKT ynpasieHns. MecTo, poss 1 (GyHKIMOHAIbHBIE 00513aHHOCTH MUKPOIIPOLIECCOPOB U
MHKPOKOHTPOJUIEPOB B YIIPABJIEHHH Pa3INYHBIMU 00BEKTaMH 3JIEKTPOCHAOKEHUS HIEKTPUUECKUX

JKCJIC3HBIX JOpOr

3 [[TocTpoeHne MUKPOIPOIIECCOPHBIX CUCTEM YTIPABICHUS
[IpuHIMD JeiiCTBHS CHCTEM YIPaBJIECHHs Ha OCHOBE MUKPOIpOIeccopoB. DyHKIMOHANIBHAS CXeMa




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

MHKPOIIPOIIECCOPHOM CHCTEMBI YIIPaBICHNUS, B3aUMOIEHCTBHE BCeX (PyHKIMOHAIBHBIX OJOKOB MEXILY
coboit. [lonstue muHHOM apXxuTeKTyphl. L{upKyssiuns nHbOpPMAIMK B MUKPOIIPOLIECCOPHBIX CUCTEMAX
yIpaBIeHUs

4 |IlpencraBnenue HHPpOPMAIIUA B MEKPOIIPOIIECCOPHBIX CUCTEMAaxX
Apudmernueckre 0OCHOBBI pabOThl MUKPOIIPOLIECCOPHBIX CUCTEM yrpaBiieHus. [103UIIMOHHBIE CHCTEMBI
cuncnenus. [lepeBox uncen u3 0JHOM CHCTEMBI CUMCIECHNUS B Apyrue. PopMaThl IPEACTABICHUS
LETIOYHCIICHHON YNCIIOBOM MH(OpMAni B MEKPOIIPOLIECCOPE U MPABMIIA BBITOJIHEHUS apU(PMETHICCKIX
omnepauui HaJl HUMHU.
@DopMaTsl NpeACTABICHUS ETOYUCICHHON YHNCIIOBOH HH(OPMALIMH B MHKPOIIPOLIECCOPE U TIPABUIIA
BBITIOJTHEHHS apU(PMETHIECKUX ONepanii Hal HUIMHU

5 |®OyHKIIMOHUPOBAHKE MUKPOIIPOIIECCOPOB
Knaccudukanus mukponporneccopoB. Tunosast CTpyKTypa COBPEMEHHOT'O MUKPOIIPOLIECCOpa 1
MHUKpOKOHTpoJuIepa. Pabouuii muki nporneccopa. Pernctpsl 0011ero u crenuaibHOro Ha3HAuSHHUSI.
I'apBapackast 1 poH-HeliMaHOBCKasi apXUTEKTYpbl OpraHU3aLHK TaMSITH.
ApxuTekTypa rpadpuecKuX IpoLeccopoB M X MPUMEHEHNE I Herpa(uuecKux BHIYUCICHUI.
CermenTtupoBanue namatu. Jamn namsatu. Cteku. [lpepsiBanus. Pexxumsl anpecanyu

6 |OcHOBBI s3bIKa accemMbiepa JuIs mpoieccopoB cemeiicta Intel P6 u cemelictea AVR
CrpyKTypa ImporpamMMbl Ha si3bIKe accemoOuepa. Jlekcembl. JIMpeKTUBBI ONpeesIeHHs JaHHbIX. THITBI
orepaTopoB acceMOIepHbIX IporpaMMax. CTpyKTypa KOMaHIbI Ha s3bIKe accemOiepa. ['pynmsl koman
mukpomnporeccopa. Ctpykrypa komanj B CISC u RISC mpoueccopax. MMX, SSE, SIMD pacmmpenust
KOMaH]{

7 |KomaHbI MepeChUIKH TaHHBIX
. Pabora co crekoM. Anpecarust cteka. Komanasl 3arpy3ku/n3BinedeHus B/u3 creka. Ilepenada mapaMerpos
B TIOANIPOTPAMMBI Yepe3 CTEK

8 |ApudmeTndeckre KOMaHIbI
Apudmernueckue KOMaHIBL 8-, 16-, 32-x u 64-0MTOBOE CIIO)KCHHE, BRIYHTaHHE, YMHOXKXCHHUE U JCTICHHE.
Apudmernueckne KOMaHAbI CO 3HAKOM

9 KOMaHI[BI yHpaBJICHUS MMOPAAKOM BBIIIOJIHCHUA ITPOTPaMMBbI
Komanns! cpaBHeHHa. KoMaHapI 6€3yCcI0BHOTO U YCIOBHOTO Tiepexoia. KoMaH bl OpraHu3aIiiy IUKIOB.
KomaH bl BbI30Ba OANIPOTrPaMM U BO3BpaTa U3 HUX

10 |Jlormueckue KOMaHAbI U KOMaH/bl MAHUITYJIMPOBAHHS OMTaMU
Jlornaeckue koMmausl. Buapl capura. Komanap! nukimyaeckoro casura. Komanap! moduroBoit 00padoTkn

11 |Komannpl 17151 paboThl ¢ MaCCUBaMH M CTPOKaMHU
KomaH sl cpaBHEHMS, CKAHUPOBaHHMS, IEPECHUIKU, COXPAHEHHS U 3arpy3Ku cTpoK. [IperKchl MOBTOpPEHUsL.
®aru HanpaBJeHHs MPU padoTe co cTpokaMu. TabarmuHbIe KOMaHIbI

12 COBpeMeHHBIe CpeacTBa pa3pa60TK1/I MUKPOIIPOUCCCOPHBIX CUCTEM YIIPABJICHUA
BosmosxuocT MatLab, Simulink ¢ Ha6opamu nrctpymentos Control Design, Fixed Point, Real-Time
Workshop Embedded Coder. Cuctema CoDeSys

13 |CtpyKTypa CIOKHBIX MUKPOITPOIIECCOPHBIX CUCTEM
[TprHIMTIBI TOCTPOEHUS CIIOKHBIX MUKPOIPOLIECCOPHBIX CUCTEM, BEIyIIHe (OCHOBHBIC) U BEJOMBIE
MUKPOIPOLIECCOPBI

14 |IlpencraBnenue HHGOPMAITUU B MUKPOITPOILIECCOPHBIX CHCTEMAaX

15 |UuTepdeiicsl COBpeMEHHBIX MUKPOIIPOLIECCOPHBIX CHCTEM
Knaccudukanus unrepgeiicos. [TocnenoBaTensHble U NapauiesbHbIE, TPOBOJIHBIE H OECIPOBOTHEIE
unrep¢eiicel. Ksurnposanus. KonrponsHsie cymmbl. [TakeTs

16 |[IporpammHO-anmapaTHEIA TPUHIHI TOCTPOSHHUS N(POPMAITMOHHO-YITPABIISIOIINX

CHCTEM




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Crioco0s1 pa3paboTku anroputMoB U nporpamm st MUY C. OcoGeHHOCTH peau3aiii HeIpEepEIBHOTO H
JMCKPETHOTO yrpasieHus. [IporpaMMupoBanie BCTpanBaeMbIX cucTeM. [IporpaMMupoBaHe CUCTEM
peasbHOr0 BpeMEHH

17

[TonsiTre 06 MHGOPMALIMOHHBIX TEXHOJIOTHUSAX
DJeMEHTHI I/IH(l)OpMaHI/IOHHLIX TeXHOJ’IOFHﬁ, TCOpUU I/IH(l)OpMaHI/II/I 1 TCOpHU YHIPABJICHUSA

18

[Tpunuuns! noctpoenus AL B MUKpOIIPOLIECCOPHBIX CUCTEMAX

MMapamnensrsnii AL waTerpupyromuit AL, ALIT mocieqoBaTeTbHOTO TPUOIIDKEHIS, KAaCKa HBIE
AIII, curma-nensta ALIT

19

Xapakrepuctuku uHTerpupoBanubsix ALIT B MuKpomporieccopHbIx cuctemax
XapaKTepI/ICTI/IKI/I npe06pa3OBaHH;1, KBaHT HpeO6pa3OBaHI/IH, Z[I/I(l)(l)epeHHI/IaHLHaﬂ 1 MHTErpaJibHasd
HENMHEWHOCTH, Pa3psIHOCTh, IyM, ObICTpoieiicTBUe. OCOOECHHOCTH MHOTOKAaHAILHOU PaOOThI

20

Hepapxuueckas ctpykTypa xo3siicTBa 3HeprocHadkenus OAO "PX/" u

WH(POPMALMOHHBIE TOTOKH B HEH

OnemMeHTapHbIA 00BEKT eKTpocHatKeHUs. Pacnipenenenne nHGopMayy o ypoBHIM HepapXHIECKOH
CTPYKTYPBI YIIPABICHUS XO3SIMCTBOM JIEKTPOCHA0KeHNUs. [IepBUYHBIN H TIPOM3BOIHEIE TApaMETPhI
pabotsl. TpeboBanus k OBICTpOIEiicTBHIO cOOpa 1 00pabOTKH N3MEPEHHOH HHDOPMAITHH

21

MeTtop1 00pabOTKH N3MEPUTETHLHON HHPOPMALIHH

MeTo1bl MATEMAaTHUCKCKOM CTATHCTUKU M TCOPHH BEPOATHOCTEH JJIsi 00pabOTKH 1 aHaIM3a
nuc\amMepuTenbHOM HHGOpMaIUK. PacuéT BEpOSITHOCTHBIX U CTATUCTHYECKUX XAPAKTEPUCTHK TOKOB U
HaIlps)KEHUW TATOBBIX MOACTAaHIUMN, MUTAIOLINUX U OTCACHIBAKOIINX JTUHUN

22

Mukponporecconbie HHPOPMAIMOHHO-YIPABIISIONINE CHCTEMBI KOHTPOJIS
TpaHCPOPMATOPOB TATOBBIX NMOACTAHLIUN

23

Mukponporecconbie HHPOPMAIMOHHO-YIPABIISIONINE CHCTEMBI KOHTPOJIS
peoOpa3oBaTeIbHBIX arperaToB TATOBBIX MOACTAHIIUN

24

MI/IKpOHpOHCCCOHHe I/IH(I)OpMaI_II/IOHHO'yrIpaBJ'ISIIOH_[I/Ie CUCTCMbI KOHTPOJIA IIPOBOJIOB
KOHTAKTHOM CETH U MUTAIOIIUX JIMHUI

25

baznr JaHHBIX I/I3MepI/ITeJ'I]':>HOI7I I/IH(l)OpMaLII/II/I
Honsrue BJl. Knaccuduxanms bJ. [Tpuanmmer moctpoerus u xpanenus b/1. CYB/I.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoepKaHue

[Iporpamma nepeBo/ia BEMIECTBEHHBIX YMCEN CO 3HAKOM MEXIy CUCTEMAaMU CUUCIICHUS C
OCHOBaHHUEM OT 2 710 16 Ha A3bIKE BEICOKOTO YPOBHS

I/IBYI-ICHI/IC (bopMaTa MMpEaACTaBJIICHHA BCIICCTBCHHBIX YUCCII B TaMATH IIK Ha ocHOBE
BAPHUAHTHOI'O THUIIA 3aITUCH

W3ydeHue mpaBul HaMCaHMsI IPOTpaMM Ha si3bIke acceMOiep U paboThI C
KOMITUJIATOPAMH U KPOCC-OTJIaAUUKaMU.

Omnpenenenre BOZMOKHOCTH KOMMYTAIlUH 33JJaHHOTO afrapara B s;tueiiku punepa
KOHTAKTHOM CETH B 3aBUCUMOCTH OT 0aiiTa-COCTOSHUS BCEX KOMMYTAIIMOHHBIX

arraparoB B sTYeiKe
Onpenenenne K03 HUITMEHTOB TpaHC(HOPMAIUN BETNYHH IOTPEITHOCTEH TpaHC(HOPMATOPOB TOKA.




HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

Pa3pabotka nporpammsl pacuéra octarounoro pecypca ITA TII no coBokynHocTu
U3MEPUTEIILHOW HHPOpMaLUU

6 |Pa3paboTrka nmporpaMMsl pacuéra TeMIepaTypbl HarpeBa IIPOBOI0B KOHTAKTHON
IIOJIBECKH 110 COBOKYITHOCTH 3aMEPOB
7 |M3y4yeHue u nporpaMMUpOBaHUE IIPOMBILUIEHHOTO KOHTPOJIIEpa
N3zyuenue npotokonoB ModBus, RTU ModBus
Nzyuenue creka npotokosioB TCP/IP, mporecc cBs3u. OCHOBHBIC TOMOJIOTHH.
BupryanpHsle ceTH.
10 |MonenupoBaHue BUPTYaIbHbBIX BBIYMCIUTEIbHBIX CETEH
[IpakTrueckue 3aHATHS
Ne
e TemaTuka NpakTUUECKUX 3aHATUI/KpAaTKOe collepKaHue
1 |3HaKOMCTBO ¢ YCTpOICTBOM MUKPOIIPOLIECCOPHOI cucTeMbl Ha mpumepe Arduino.
W3yyenue nopros BBOAa-BbIBOAA. Hanycanue nepBoil IporpaMMel 110 YIPABJICHUIO JOTMYECKUM
COCTOSAHMCM ITOPTOB BbIBOJA.
VYrpasineHue MOIHOCTH Harpy3ku Ha ocHoBe [IIMM perynupoBanus
3 |H3yueHune OCHOBHBIX MTaPaMETPOB JATYUKOB TEMIIEPATYPHI.
MonenupoBaHue MUKPOIIPOLIECCOPHOI CUCTEMBI IO KOHTPOJIIO TEMIIEPaTyPHOTO PeKUMA.
4 MozenupoBaHHE MUKPOIPOLIECCOPHON CUCTEMBI 10 KOHTPOJIIO TOKA.
W3y4yeHne OCHOBHBIX NTapaMeTPOB 1aTYUKOB TOKA.
5 |M3ydyeHue OCHOBHBIX THUIIOB 3JIEKTPOMEXAHUUYECKUX U TBEPAOTENIBHBIX PeJle perie.
MopenupoBaHue MUKPOIIPOLIECCOPHOMN CUCTEMBI YIPABIEHUS HArPY3KOM HA OCHOBE KOHTPOJIS TOKa.
6 |CompspkeHne MUKPOIIPOIIECCOPHBIX CHCTEM.
MonenupoBanue oOMeHa HHPOpMaLNEH MeX Ty MUKPOIPOIIECCOPHBIMU cucTeMamu Ha ocHoBe SPI, RS-
232 mpoTOKOJIOB
7 |Co3maHue coOCTBEHHOIO MPOEKTAa MUKPOIPOLIECCOPHON CUCTEMBI IO KOHTPOJIIO U
YIPABIEHUIO B DJIEKTPOIHEPIEeTUKE
8 |Pa3paboTka mporpaMMbl pacdéra ocTaTOYHOTO pecypca Tpancopmaropa TII mo
COBOKYITHOCTH W3MEPUTENIbHON HHpOpMaLUK
9 |Pa3paboTka mporpammsl pacuéra ocratogroro pecypca [1A TII mo coBokymHOCTH
U3MEPUTENIbHOW HHPOPMALIUU
10 |Pa3paboTka mporpaMmsbl pacuéra TeMIEpaTypbl HarpeBa MpPOBOIOB KOHTAKTHOM
MIOJIBECKH 110 COBOKYITHOCTH 3aMEPOB
4.3. CamocTosiTenpHas paboTa 00yJarommxcsl.
Ne
Bun camocrositensHOM paboTh
n/n
1 |moaroroBka k 1aGOpaTOPHBIM paboTam
2 |MOATOTOBKA K MPAaKTUYECKUM 3aHSTHIM
3 |paborta ¢ JeKIIMOHHBIM MaTEPHUAIOM U JINTEPATYPOH
4 | BeinosiHeHHe KypcoBOi pabOTHI.




IToaroroBka K MpOMEXYTOYHOM aTTECTALIUH.

[ToaroToBka K TeKyIleMy KOHTPOJIIO.

4.4, [TpumepHbIH NepeueHb TEM KypPCOBBIX padboT
Bapuanr 1

Coznmate 3ampoc kK 0a3e MaHHBIX C pe3yjibTaTaMU 3aMEpPOB Ha TATOBBIX
MOACTAHIUSIX ~ MOCKOBCKOTO  METPOIMOJIMTEHA B  Pa3IMYHBIX  YCJIOBUSX
AKCIUTyaTaluy, O0eCIeUnBAIOINK BO3BpaIllCHHE JTaHHBIX O BapHaHTE pacyéTa,
Ha3BaHUM TATOBOM MOJICTAHIIUH, MIPOIICHTE 3arpy3Ku TATOBOM MOACTaHIMU 3a 60
MUHYT, POIIEHTE 3arpy3KHu TATOBOM MOJICTAHIMY 3a 18 MUHYT, IPOIICHTE 3arpy3Ku
TATOBOM TOJCTAHIIMM 3a 5 MHHYT, 3(Q(EKTHBHOM TOKE TATOBOM IIOJCTAHIINH,
MaKCUMAaJIbHOM TOKE TSATOBOM MOJACTaHIIMU, CPEAHEM TOKE TSITOBOW MOJICTAHIINH.

Heo0OxoarMpie TaOJIUIBI U ITOJIS B HUX:

Ta6muma: WTp

[Tomsa: Hassaume TII, Pacxonm sueprum, IIpouent 3arpysku TII 60,
IIpouent 3arpy3ku TII 18, IIponent 3arpysku TII 5.
Tabmuua: RMgCxI

[Tons: ItpX, roe X — nopsaKoBbIA HOMEP OT 1 10 MOC/IeIHEN NOICTAHIINY.

Bapuanr 2

Coznmath 3ampoc K 0a3e MaHHBIX C pe3yjbTaTaMd 3aMEpPOB Ha TSTOBBIX
MOJACTAaHIMAX  MOCKOBCKOTO  METPOTIOJUTEHA B  PA3UYHBIX  YCJIOBHSX
AKCIUTyaTallui, OOECIeUMBAIONIMI BO3BpAIlCHUE JAHHBIX O BapHaHTE pacuéra,
Ha3BaHUU TATOBOM TOJICTAHIIUU, THUIIE TIPEOOpa30BaTEIHLHOTO TpaHCpopMaTopa,
KOJIMYECTBE BKJTFOUEHHBIX npeoOpa3oBaTeIbHBIX TpaHchopmaTopax,
HOMHHAQJIBHOM M Pacy€THOM TOKE MpeoOpa3oBaTeIbHOr0 TpaHncpopmaropa 3a 60
MUHYT, HOMUHQJIBHOM M pacu€THOM TOKE Mpeo0pazoBaTeIbHOro Tpanchopmaropa
3a 18 MHHYT, HOMHUHAJIbLHOM M pacy€éTHOM TOKE MpeoOpa3oBaTEIbLHOIO
TpaHc(opMaropa 3a 5 MUHYT.

Heo6xomumbie TaOIUIBI ¥ TIOJIS B HUX:

Tabnuma: NagrPT

[Tomsa: Ntn, Tun nr, Tok 60, TokP 60, Tok 18 20, TokP 18 20,
Tok 5 10, ToxP 5 10.
Tabmuna: TjagPst

[Tons: Primery Ind, Bxitoueno, Hassanue, Tur.



Bapuanr 3

Coznath 3ampoc K 0asze JaHHBIX C pe3yjbTaTaMHU 3aMEpPOB Ha TITOBBIX
NOACTAaHIMAX  MOCKOBCKOTO  METPONOJIUTEHA B PA3JIMYHBIX  YCIIOBHSX
AKCIUTyaTallui, OO0ECIeUYMBAIOIIMN BO3BpallleHUE JAHHBIX O BapUaHTE pacuéra,
Ha3BaHUU TATOBOW IMOJCTAHIMHU, TUIE IMOJYIMPOBOJHUKOBOIO Mpeodpa3oBaTes,
KOJIMYECTBE BKJIFOUEHHBIX MOJIYITPOBOTHUKOBBIX npeoOpaszoBartenei,
HOMHMHAJILHOM U PacuéTHOM TOKE MOJIyIPOBOJIHUKOBOTO MpeobpazoBatens 3a 60
MUHYT, HOMUHaJIBHOM H PaC4€THOM TOKE MOJYyIPOBOAHUKOBOTO MPE0Opa3oBaTeEs
3a 10 MHMHYT, HOMHHAJIBHOM U pAacYETHOM TOKE IMOIYNPOBOJIHUKOBOIO
npeoOpazoBaTens 3a 5 MUHYT.

Heobxoanmble TaOIUIIBI ¥ TIOJISL B HUX:

Tabnuua: NagrPP

[Tonsa: Ntn, Tun nm, Tox 3600, ToxP 3600, Tox 10, ToxP 10, Tok 35,
TokP 5.
Tabnuna: TjagPst

[Tons: Primery Ind, Bxitoueno, HasBanue, Tur.

Bapuant 4

Coznatp 3ampoc K 0a3e JaHHBIX C pe3yJbTaTaMH 3aMEpPOB Ha TSITOBBIX
MOJCTAHIMUAX  MOCKOBCKOTO  METPOIOJUTEHA B  PA3JAYHBIX  YCIIOBUSX
AKCIUTyaTaly, OO0eCIeUnBaIOIIMM BO3BpAIllCHUE TaHHBIX O BapUaHTE pacyéTa,
HA3BaHWM TITOBOM MOJCTAHIMU, PACXOAE DHEPTMHU HA TATOBOW IMOJICTAHIHUH B
MBTe4, MaKCUMAJILHOM NHKOBOM PAacXOJ€ SHEPIrUM Ha TITOBOM MOJCTAHIUU B
MBrTeu, cpeHeM pacxoae SYHEPTUM Ha TATOBOW NOACTAaHIIMU B MBTey.

Heo0OxoauMble TaOIUIIBI U IO B HUX:

Ta6numa: WTp
[Tonsa: Homep TII, HasBanue TII, Pacxon sHeprum.
Tabmuma: RMgCxI

[Tomsa: NMgCx, ItpX, rne X — mopsakoBblii HOMEp OT 1 H0 mocnegHen
MOJICTaHIINH.
Tabmuma: RMgCxU

[Tomsa: NMgCx, UtpX, rne X — mopsakoBblii HOMEp OT | 10 mocnemaHen
IMOJICTAHIINH.

Bapmuanr 5



Coznath 3ampoc Kk 0a3e JaHHBIX C pe3yJbTaTaMd 3aMEpPOB Ha TATOBBIX
MOACTAHIUSIX ~ MOCKOBCKOTO  METPOINOJIMTEHA B  PA3JIUYHBIX  YCIOBUSX
AKCIUTyaTaIlui, 0O0ECTIICUNBAIONTUN TPOBEPKY Kadesell (GpuaepoB TATOBOW CETH H
BO3BpalllecHWE JaHHBIX O BapuaHTE pacu€Ta, Ha3BaHUU TATOBOM MOJCTAHIINH,
Ha3BaHUM (Quaepa, TUME Kadens, CeYeHUH Kabens, KOJUYeCTBE JIMHHM,
JOTTyCTUMOM TOKE, pacCYETHOM TOKe, 3arpy3ke kadels B MPOIIeHTaX.

Heo0xoaumMple TaOJIHIIBI M TTOJIS B HUX:

Tabmuma: Nagrf

[Tons: Hasanue Tr, Haspanue dunepa, Tun kabens, Tok JOMyCTUMBIH,
Tok_pacuétnslii, KonuecTBo JIUHMUIA.
Tabmuma: TjagPst

[Tons: Primery Ind, HasBanue, CTyneHs.
Tabnuna: Devices

[Tona: S, N_ycrpoiictsa, [Ipumedanue.

Bapuant 6

Coznatp 3ampoc Kk 0a3e JaHHBIX C pe3yJbTaTaMH 3aMEpPOB Ha TSITOBBIX
NOACTAaHIMAX  MOCKOBCKOTO  METPONOJUTEHAa B Pa3IMUHBIX  YCIIOBHSX
AKCIUTyaTaIlii, OOeCIeYMBAIOIINIA TIPOBEPKY Kabenel OTCaChIBAIONIUX JIMHHMA
TATOBOW CETH W BO3BPAICHUE JAHHBIX O BapHaHTE pacuéra, Ha3BaHWM TATOBOU
MOJICTAHIMH, Ha3BaHUHU 0TCOCA, TUIIE Ka0eJIsl, CEUSHUH KaOes, KOJIMYECTBE JIMHUM,
JOITYCTUMOM TOKE, paC4ETHOM TOKE, 3arpy3Ke KaOels B MPOICHTAX.

Heo0OxoauMble TaOIUIIBI U TTOJIST B HUX:

Ta6nuna: NagrOts

[Tons: Hazpanue Tn, HazBanme otcoca, Tun kaGens, a.KomnuecTBo JUHUIA,
Tok_nomyctumbii, TOK pacyE€THBIN.
Tabnuna: TjagPst

[Tons: Primery Ind, HazBanue, CTyneHs.
Tabmuma: Devices

[Tons: S, N_ycrpoiictBa, [Ipumeuanue.

Bapuant 7

Coznmate 3ampoc kK 0a3e MaHHBIX C pe3yjbTaTaMH 3aMEpPOB Ha TATOBBIX
MOACTAaHIMSIX  MOCKOBCKOTO  METPONOJMTEHA B  PA3UYHBIX  YCJIOBHSIX
AKCIUTyaTallii, 0OECTIeUnBAIOIINI BO3BPAIICHUE JAHHBIX IS CaAMBIX TSKEIBIX



BapHUaHTOB pacuéra 1o HauOoJbIIEeMy CpEAHEMY U HaHOOJIbIIIEMY MAaKCUMAIIEHOMY
TokaM (uuepoB TAroBoM cetu. Bo3Bpaiaembie JaHHBIE JOHKHBI COACPKATh
uHpopMalMio O BapuaHte pacu€ra, »sddekTuBHOMYy TOKy ¢uagepa |1,
MaKcUMaJbHOMY TOKY ¢uaepa 1, cpeanemy Toky ¢uaepa 1, apdextuBHOMY TOKY
¢unepa 2, MakcuManbHOMY TOKy ¢uzaepa 2, cpeaHeMy ToKy ¢uaepa 2,
s dexkTHBHOMY TOKY duaepa 3, MaKkCUMalIbHOMY TOKY ¢uaepa 3, cpeaHeMy TOKY
bunepa 3, a¢ddhexTuBHOMY TOKY (uaepa 4, MakcCUMaJbHOMY TOKY Quaepa 4,
cpeaHeMy Toky duzepa 4.
HeoOxoaumbie TaOIUIBI ¥ TIOJS B HUX:

Taomuma: TokFider

[Mons: TokFidX, rne X — nomep ¢unepa (1-4 npunamnexar k TII 1, 5-8
npuHamiexat k TI1 2, u T.1.).

Bapuant 8

Coznate 3ampoc K 0a3e JaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSITOBBIX
MOACTAHIMAX  MOCKOBCKOTO  METPONOJUTEHA B  Pa3jMYHbIX  YCJIOBUSX
AKCIUTyaTaluy, o0ecreuynBaroIUi BO3BpAIICHUE JAaHHBIX JJISI CaMbIX TSDKEIBIX
BapHAHTOB pacyéTa o HauboJIbIIEMY CPEAHEMY U HAUOOJIbLIIEMY MaKCUMAJIbHOMY
TOKaM KaOesiell OTcachIBaIOIUX JMHUI TIroBoil cetu. BozBpamiaemble nAaHHbIE
JOJDKHBI COZiepXaTh MH(OpMalMIO O BapuaHTe pacyéra, 3PQPEeKTUBHOMY TOKY
orcoca 1, MakcMMalbHOMY TOKy otcoca 1, cpemHeMmy TOKy otcoca |,
3¢ (pexKTUBHOMY TOKY OTCOca 2, MaKCUMaJIbHOMY TOKY OTCOCa 2, CPETHEMY TOKY
oTcoca 2.

Heo6xoumbie TaOIUIBI U TIOJISE B HUX:

Taomura: TokOtsos

[Tons: TokOtsosX, roe X — Homep otcoca (1-2 mpunannexat k TII 1, 3-4
npuHajiexat k TII 2, u T.1.).

BapuanT 9

Cosznath 3ampoc k 0aze MaHHBIX, coaeprKaiieit nHpopMaruo 00 UCXOIHBIX
JAHHBIX TIO0 JUHUU MOCKOBCKOTO METPOIOJIUTEHA, 00ECIEUNBAIONINNA TTPOBEPKY
COOTBETCTBHUS U HAJIMYWS TUOB Kabelel W WX CEUCHUH, yKa3aHHBIX B TaOHIlC
Devices, TumaM u cedeHUSAM Kabesel, ykazaHHbIX B cripaBodHuKe Cab.

HeoOxoaumble TaOIHIIBI ¥ TIOJIS B HUX:

Tadomura: Devices

[Tons: Cab_type, S.



Taomuma: Cab
ITonsa: Marka, S.

Bapuant 10

Co3zmate 3ampoc K ©0a3e J[JaHHBIX C pe3yjJbTaTaMH 3aMEpPOB  Ha
TOKONPUEMHHUKAX AJIEKTPONOJABUKHOTO cOCTaBa MOCKOBCKOTO METPOIIOJIUTEHA,
JNBUTAIONIMMCA B MOPsIMOM M OOpaTHOM HAMNpaBJICHUAX, OOECTICUMBAIOIINI
dbopmupoBaHre HHPOPMAIIUU O PACTIPEICTICHUN MUHUMAILHOTO HAIPSKEHUS Ha
tokonpuémMuukax OIIC B 3aBUCMMOCTH OT KOOPAWHATHI TyTH JUIsI 000WX
HAIpPaBJICHUM.

Heo0OxoauMble TaOIUIIBI U ITOJIST B HUX:

Tabmuua: ULocl
[Tons: Koopaunara, Hanpsxenue.
Tabmuua: ULoc2

[Tons: Koopaunara, Hanpsxenue.
?

5. Ilepeuenp wu3naHUi, KOTOpPBIE PEKOMEHIYETCS MCHOJIb30BATh MPHU
OCBOCHMH TUCUUILTUHBI (MOAYJIs).

li\/@n bubnuorpaduueckoe onucanue Mecro nocryna

1 | baxosues, . A. MukponpoueccopHble CUCTEMbI https://e.lanbook.com/book/118272
yIpaBIEeHHs YCTPOUCTBAMY CHIIOBOM 3JIEKTPOHUKH: (nata obpamenmst: 28.02.2024).
CTPYKTYPBI M aITOPUTMEIL: : yueOHoe mocodue / M. A.
baxosues. — HoBocuOupck : HI'TY, 2018. — 219 c.

— ISBN 978-5-7782-3546-5.

2 | Ocokuna, E. b. MuUKpOIpoIIeCCOpHBIE CHCTEMBI https://e.lanbook.com/book/171805
ynpasnenus : yuebHoe nocobue / E. b. Ocoxuna. — | (1ara obpamenus: 21.02.2024).
Bnagusoctok : MI'Y um. agMm. I'.11. HeBenbckoro,

2020. — 129c.

3 | UepBenuyk, B. JI. D1ekTpoHHBIE U https://e.lanbook.com/book/221762
MHUKPOIPOIIECCOPHBIE CHCTEMBI YIIPaBJIeHHs : yueOHo- | (1aTa obpamenns: 21.02.2024).
MeTtoaudeckoe nocobue / B. JI. UepBeHuyk, A. A.

Pynmens. — Omck : Omcknii 'AY, 2018. — 102 c.
— ISBN 978-5-00113-079-6.

4 | Ilurapes, JI. A. MUKpOIIPOIIECCOPHBIE CHCTEMBI https://e.lanbook.com/book/162813

aBTOMATHYECKOTO YIIPaBJIeHHs : yueOHoe nocobue / | (Aara obpamenns: 21.02.2024).




JI. A. TTurapes. — Cankr-IlerepOypr : CIIOI'AY,
2017.— 178 c.

6. IlepeuyeHb COBpPEMEHHBIX MPO(PECCHOHANBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIb30BAThCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

1. Hudopmanumonnelii moprtan Haydnas 3JeKTpoHHass OHOIMOTEKA
eLIBRARY.RU (www:.elibrary.ru)

2. Hayuno-texuanueckas 6udimorexka PYT (MUUNT) (http://library.miit.ru)

3. Poccuiickas ['ocyngapcTBennas bubmmotexa (http://www.rsl.ru)

7. llepedyeHb JNHIICH3UOHHOTO U  CBOOOJHO  PaACHpPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Microsoft Windows, Microsoft Office, Microsoft Security Essentials,
Embarcadero RAD Studio XE2 Professional Concurrent AppWave

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo IUCIHUILTHHE (MOJIYJIIO).

MapkepHast J0CKa WA IPOEKTOP, NEPCOHATLHBIE KOMIIBIOTEPHI

9. ®opmMa MPOMEKyTOUHOM aTTECTAINH:

3auer B 8 cemecTpe.
KypcoBas pabota B 9 cemectpe.
DKk3aMeH B 9 cemectpe.

10. OuleHOUHBIE MAaTEpUAIIBI.

OueHouHblE MaTepuabl, IPUMEHSIEMbIE MTPU MPOBEACHUH MPOMEKYTOUYHOM
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktroM PYT (MUUT).
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