MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/ Pabouyast mporpaMma AUCHUILIHHBI (MOTYJIsE),

KaK KOMIIOHEHT 06paBOBaT€JIhHOﬁ IlpOI‘paMMhl
BBICLLIETO 06p330BaHH9{ - IIpOI‘paMMbI criegquajimrera
110 CTICIIHATLHOCTH
23.05.05 Cucremsl o0ecrieyeHus IBHKEHHS TT0E30B,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUUT)
Tumonunsim B.C.

-

\

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

Mmcponpoueccopﬂble CUCTEMBI YIIPABJICHHUA B 3JICKTPOIHECPICTHKE

TPaHCIOPTAa

CnenuanbHOCTb: 23.05.05 Cucrembl oOecrieueHus JABUKCHUS
M0€3/10B

Cnenumanuzanus: DNeKTpOCHA0KEHHE KEJIE3HBIX T0POT

dopma oOydeHHUs: Ounas

PaGouas nmporpaMma JUCIHUIIINHGL (MOIYIS) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYXKEHA U3 eJUHON
KOPIIOPaTUBHOI HH(MOPMAIIMOHHON CHCTEMBI YIIPABIICHUSI
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAIY
J

IIpocTas anexTponHas moanucsk, BeitanHas PYT (MUUT)
ID noxmucu: 3221
IMoxmucan: 3aBenyromuii kadenpoii llesmornn Makcum
BanepneBnuu
Jlara: 17.06.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenpto mpernonaBaHusi JIUCHUILTUHBI  SIBJISETCS  SIBJIAETCS  MOATOTOBKA
CIELUAIUCTOB B 00JacTu pa3pabOoTKH MH(OPMAIMOHHO — YHPABISIOIIUX CHUCTEM
JUIS. TIOBBIIIEHUS 3(PQPEKTUBHOCTH (PYHKIIMOHUPOBAHUS DICTKPUPHUIIMPOBAHHOTO
TpaHCIIOpTa Ha 6a3e COBPEMEHHOM BBIUYUCIUTEIHLHON TEXHUKH, MHKPOIPOIIECCOPOB,
MHUKPOKOHTPOJUIEPOB, KOMITBIOTEPHBIX M HH()OPMAIIIOHHBIX TEXHOJIOTHH.

3ajauamMM JUCUUIUIMHA ABIseTCS (OPMHUpPOBAHHE Yy CTYIEHTOB 0a30BbIX
3HAHUM W yMeHUHl B 00JacTé (QYHKUMOHUPOBAHUS, MOCTPOCHHS W HPUMEHEHUS
MHUKPOIPOIIECCOPHOW TEXHUKU I CO3MaHUS IHU(POBBIX MPOrPaMMHBIX CHUCTEM
yIpaBIeHUS 00BEKTaMH SHEPTOCHAOKEHHS STEKTPHUUECKUX JKEJIE3HBIX JOPOT.

JlaHHasi OUCHUIUIMHA WMEET TPOMAJHOE 3HAUCHHWE CO BPEMEH CO3JTaHUA
NEPBBIX  BBIYUCIUTENBHBIX MamuH. [lpommoe, coBpemeHHoe u  Oymayiiee
UH)XCHEPHOE TBOPYECTBO HEMBICIUMO 0€3 NPUMEHEHUS MHKPOIPOLECCOPHOU
TeXHUKU. HeMBICIUMO 3TO M AJi1 3JIEKTPOIHEPreTUKU BOOOILE M TPAHCIIOPTHOM
AJIEKTPO3HEPTEeTUKU B yacTHOCTU. OJIHAKO, /Ul JAHHBIX OTpaciieil U3y4yeHUE OCHOB
MHUKpPOIIPOLIECCOPHON TEXHUKH MPUOOpETaeT OCOOEHHBIM CMBICT, TPeOyrOMUM
PacKpbITh Crienu(UYECKue CTOPOHBI IKCIUTyaTallud BBIYMCIUTEILHOW TEXHUKU HA
AIIEKTPOIHEPTETUYECKUX O00BEeKTax. MUKpOIpOIECCOpHAasT TEXHHUKA OTHOCHUTCA K
CJIa00TOYHBIM CHCTEMaM, B TO BpEeMs KaK AJIEKTPOIHEPTETHUKA STO BHICOKOBOJILTHHIE
MOIIIHBIE CHJIBHOTOYHBIE 00BeKThl. CoBMecTHas paboTa HakjIaJIbIBAaeT Ba)KHbIE U
UCKJIIOYUTENbHbIE TpeOOBaHMS K IIOHMMAaHUIO TOHKOCTEH (PYHKIMOHUPOBAHUS
MHUKpPOIIPOLIECCOPHBIX CUCTEM, HX allapaTHOMYy IOCTPOCHHIO M CpEACTBaM
0€30TKa3HOr0 HU3KOYPOBHETO MMPOrPAMMUPOBAHHS.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCIUTUINHE (MOIYJIIO).

Ilepeuenp (GopMUPYyEMBIX PpeE3yJbTAaTOB OCBOCHHS  00pa30BaTEIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

OIIK-2 - Cnoco0eH TmOHUMATh MPUHIUIBL PabOThl  COBPEMEHHBIX
MH(OOPMAIIMOHHBIX TEXHOJIOTM M UCMOJb30BaTh MX Ui pEHIeHus 3a7ad
npodhecCuoHaANBbHOM NesATENbHOCTH;

IIK-3 - Cnoco0GeH MpoBOIUTH Pa3pabOTKy M IKCIEPTU3Y MPOCKTOB CUCTEM
AIIEKTPOCHAOKEHHSI JKEJIE3HBIX JOPOr U  METPONOJUTEHOB, HX OTIEJIbHBIX
AJIIEMEHTOB M TEXHOJIOTMYECKUX IPOLIECCOB, B TOM YHUCIE, C HCIOJIb30BAaHUEM
CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUA?;

IIK-5 - Cpooco0eH mnpuUMEHSTh 3HaHUS B O0JACTH  AIEKTPOTEXHUKH,
AJIEKTPOHMUKH U LU(PPOBBIX TEXHOJOTUH NP PELIEHUH NTPO(PECCHOHAIBHBIX 33/aY .



OOydenne 1O JUCHUIUIMHE (MOAYNIO) MpPEAINoJaraeT, 4ro MO €ro
pe3yibTaram oOydJaromuiics OyieT:

3HaTh:

- COBPEMCHHBIC MHUKPOIPOIIECCOPHBIC CHCTEMBl Ha IKEJIC3HOJIOPOKHOM
TPaHCTIOPTE B 00JIACTH AJIEKTPOIHEPTECTUKH;

- OCHOBHBIC TEXHUYECKHE HOPMATHUBBI TO (YHKIIMOHUPOBAHUIO CHCTEM
TATOBOTO  JJICKTPOCHAOXKCHHS, BO3MOXXHOCTH WX M3MEPEHUS W KOHTPOJIS
MHUKPOIIPOIIECCOPHBIMUA CUCTEMAMH PA3INIHOTO YPOBHS;

- TIEPEIOBBIC TEXHOJIOTHMH WH()OPMAIMOHHOTO OO0CCIICUCHUS IPEANPHUITHH,
OTJICJIOB, CTPYKTYP XO35HCTBA 3JICKTPOCHAOKEHUS

Ymern:

- aHaJIM3UMpoBaTh U BbIOMpaTh Haubojee 3S(PPEKTUBHBIE NPOrPAMMHBIE
MPOJIYKThI, MHKPOIIPOIIECCOPHbIE KOMIIOHEHTHI, YPOBHU HPOrpPaMMHpPOBAaHUS U
anmnapaTHble IIaTPOPMbI IPHU Pa3padOTKE YCTPOMCTB YIPABIECHUS U KOHTPOJIS;

- MPOEKTUPOBATh W CO3AaBaTh IMPOrPaMMHO-ANNAPATHBIE KOMIUIEKCHI MAJis
coopa, mnepenaun UHPOPMALMU M  YIOPABICHUS OOBEKTAMH CO CTOPOHBI
BBIYMCIIATEIBHBIX CUCTEM;

- AHaJM3HUpPOBATh COBPEMEHHBIM JHMATHOCTUYECKUH MapK M HAXOJIUTh
BO3MOYKHbIE MYTH MOJEPHHM3ALMHU, PA3BUTHUS M pacCIIMPeHUs (HYHKIMOHAJIbHBIX
BO3MOYKHOCTEl MOCPEACTBOM MPUMEHEHHS COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUI Ha 0a3e MUKPOITPOLIECCOPHBIX CUCTEM

Baagers:

- TOHATUWHBIM  ammaparoM B OOJACTH  MHUKPONPOIIECCOPHOM U
BBIYHMCIIUTEIFHON TEXHUKH, METOIUKAMU pacuéra, MPOCKTUPOBAHUS U TUATHOCTUKU
MUKPOIPOILIECCOPHBIX CUCTEM;

- SI3IKAMH BBICOKOTO M HU3KOTO YPOBHEH JJI IPOTrPAMMHUPOBAHUS U OTIAJAKU
MHUKPOIIPOIIECCOPHBIX CHUCTEM, HABBIKAMH pa0OTHI ¢ 0a3aMH JaHHBIX M S3BIKOM
3armpoca K HUM;

- U3MEPUTEIHLHBIMU TEXHOJIOTUSIMU JIJIsl aHAJIN3a pab0TOCIIOCOOHOCTU CPEJICTB
U3MEPUTETTFHON U BBIYUCIUTEIILHON TEXHUKH, YCTPAHSITh UX OTKa3bl HJIK TPAMOTHO
COCTaBJISITh AKTHI HEUCTIPABHOCTHU

3. O0beM TUCHUTUTUHBI (MOJTYJIS).

3.1. Ob6mas Tpy10eMKOCTb TUCITUTITNHBI (MOTYJIS).

OOmrast TpyAOEMKOCTh JUCHUILIMHBI (MOJyJisi) cocTaBisier 7 3.e. (252
aKaJIeMUYEeCKHUX yaca(oB).



3.2. OOwvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJarommxcss C  IeJarorM4ecKuMu  paboTHUKaMu ©  (WIM)  JIMIIAMH,
IIPUBJIEKAEMBIMU K peain3aiuy 00pa30BaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MIPOBEICHUH YUCOHBIX 3aHATUM:

KonugectBo uacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Ne8 | Ne9

KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 134 70 64
B toMm uucae:

3aHATHS JIEKIIMOHHOTO TUIIA 60 28 32

3aHATHSI CEMUHAPCKOTO TUTIA 74 42 32

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (OpMe CaMOCTOSTEIbHON paboThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl O00ydYaronmxcs ¢
MearoruIecKuMy paboTHUKAMH U (WJIH) JTMIIAMU, TIPUBJICKAEMBIMHU K peaTu3aiin
oOpa3oBaTeIbHOM  MPOTPpaMMBI  HA  HWHBIX  YCJIOBHSX, TP  TMPOBEIACHUHU
MPOMEXKYTOUHOM arTecTanuu coctapisier 118 akagemuueckux yaca (0OB).

3.4. Ilpu oOydeHuu o UHIMBUYaJbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OO0Y4Y€HHH, 00bE€M TUCLUIUIMHBI (MOAYJS) MOXKET OBITh pealn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM pabOThl 00y4aroIIMXcs, a Takxke B (opme
KOHTaKTHOM paboThl OOyYarolmMxcsl ¢ MeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIAMH, TPUBJICKAEMBIMU K peau3alii 00pa30BaTENbHONW MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TTPH MPOBEICHUHU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprkaHue JUCIUATUIMHBI (MOIYJIS).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE
/T

1 |OOmme cBeneHus.
LICJ'II/I 1 3aJ1a4u Kypca, €ro CBA3b C ApYIr'uMU JUCHUTIIIMHAMMU. KpaTKI/Iﬁ I/ICTOpI/I‘IGCKI/Iﬁ OYCPK pa3BUTHA
MHKPOIIPOIIECCOPOB U MUKPOKOHTPOJIEPOB, 3aKOH Mypa

2 |DneMeHTHI TEOPHH YIIPaBJICHUS

Ynupasienne, BUIBI YIIPaBISHHS, IpoLiecc ynpanieHus. Cucrema 3IeKTpOCHA0KEeHUS KaK CIOKHBINH 0OBEKT
ynpasieHus. Mecto, poib U QyHKIIHOHAIBHBIE 0053aHHOCTH MHKPOIIPOIIECCOPOB M MUKPOKOHTPOJIIEPOB B
YIIPaBJICHUH PA3IMYHBIMU 0OBEKTAMH AJIEKTPOCHA0KEHHS IIEKTPUUYECKUX JKEIE3HBIX JOpOT

3 |[TocTpoeHne MUKPOIIPOIIECCOPHBIX CHCTEM YIIPABICHUS

[TpuHIMD neliCTBHS CHCTEM YIpaBJICHHS] HA OCHOBE MUKpOIIporieccopoB. DyHKIMOHAIBHAS CXeMa
MHKPOITPOLIECCOPHON CUCTEMBI YIIPABIICHNUS, B3aUMO/ICHCTBIE BCeX (DYHKIMOHAIBHBIX OJIOKOB MEXAY COOOH.
INonsTre mMHHON apxXuTeKTypbl. LupKymnsnus naGopManuy B MUKPOIIPOLIECCOPHBIX CUCTEMAaX yIPaBICHUS




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1

4 |[IpencraBnenue nHGOPMALMK B MUKPOIPOLIECCOPHBIX CUCTEMaX
Apudmernueckre 0OCHOBBI pabOThl MHUKPOIIPOLIECCOPHBIX CUCTEM yrpaBiieHus. [103UIIMOHHBIE CHCTEMBI
cuucnenus. [lepeBox uncen U3 0JHOM CHUCTEMBI CUUCIICHUS B Apyrue. @opMaThl IpeACTaBICHUS
LEJIOYHCIICHHON YNCIIOBOM MH(OpMaMK B MUKPOIIPOLIECCOPE U ITPaBHUJIA BBIMOJHEHUS apu(pMETHIECKUX
orepanuii HaJ HUMHU.
®dopmatsl npeICTaBICHUS ETOYUCICHHOH YHCIIOBOM HH(OpMaMU B MUKPOIIPOILIECCOPE U MpaBHiIa
BBITIOJTHEHHS apU(PMETHIECKUX Olepanyii Hal HUIMHU

S5 |OyHKIMOHUPOBAHUE MUKPOMIPOIIECCOPOB
Knaccudukanus mukponponeccopos. Tumnosast CTpyKTypa COBPEMEHHOTO MUKPOIIPOIIECCOPA U
MHUKPOKOHTpoJuIepa. Paboumii ik mporeccopa. Perrctpsl 001Iero u crieriaibHOr0 Ha3HAUCHHS.
IapBapnckas u pon-HelimaHOBCKast apXUTEKTYpbl OpPraHU3aLUH TaMSITH.
ApxuTeKTypa rpadpiuecKuxX MpoLEecCOpOB U UX IPHUMEHEHHUE ISl Herpa)uuecKUX BEIYUCICHHH.
CermentupoBanue nmamsat. Jammn namatu. Creku. [IpepreiBanus. PexumMsl agpecanun

6 |OcHoBHI s13bIKa acceMOuepa ams mporeccopoB cemeiicta Intel P6 u cemeiictea AVR
CrpyKTypa mporpamMMsbl Ha si3bIKe accemOunepa. Jlekcembl. JIMpeKTHBHI ONpeaeeHNs TaHHbIX. THIIBI
OIIepaTopoB acceMOIEepHBIX Mporpammax. CTpyKTypa KOMaH/IbI Ha sI3bIKe acceMmOuepa. I'pymmer koMaH
Mukponporueccopa. Crpykrypa komang B CISC u RISC nmpoueccopax. MMX, SSE, SIMD pacimupenus
KOMaH[{

7 |KoMaH[Ibl MepEeChUIKH JaHHBIX
. Pabora co crekom. Anpecanus creka. Komanabl 3arpy3ku/u3BiedeHus B/u3 creka. [lepenaya napameTpoB B
HOATNPOTPAMMBI Uepe3 CTEK

8 |ApudmMernueckre KOMaHIbI
Apudmernueckue KOMaHIBL 8-, 16-, 32-x u 64-0uTOBOE CIIOKCHHE, BRIYHTaHIE, YMHOKCHHUE U JCTICHHE.
Apndmernueckre KOMaH/bl CO 3HAKOM

9 |Koman[s! yripaBiieHUs MTOPSIKOM BBITIOJHEHUS IPOTPAMMBbI
Komanner cpaBHenust. Komanp1 0€3ycII0BHOTO M YCIOBHOTO nepexo/ia. KoMaHp! opraHn3anuy DUKIOB.
KomaH bl BbI30Ba OANIPOrPaMM U BO3BpaTa U3 HUX

10 |Jlornueckue KOMaHJbl U KOMaHbl MAHUITYJIMPOBAHUA outamu
Jlornueckue koman e, Bunel casura. Komans! iuknngeckoro casura. Komanaer mo6utoBoit 00paboTku

11 |Komanzs! 1uig paboThl ¢ MAaCCUBaMU U CTPOKaMU
Komanzp! cpaBHEHUsI, CKAHUPOBAHUSL, TIEPECHUIKH, COXPAHEHUS U 3arpy3KH CTpokK. [Ipedukcs! moBTopeHus.
®naru HanpaBieHus pu pabore co cTpokamu. TaOaMYHbIE KOMaH B!

12 |CoBpemeHHBIE CpeCTBa Pa3padOTKA MUKPOTIPOIIECCOPHBIX CUCTEM YIPABICHHS
Bosmoxxaoct MatLab, Simulink ¢ Ha6opamu unctpymentos Control Design, Fixed Point, Real-Time
Workshop Embedded Coder. Cucrema CoDeSys

13 |CtpykTypa CI0KHBIX MUKPOIPOLIECCOPHBIX CUCTEM
[IpUHIMIIBI TOCTPOCHUSI CIIOKHBIX MUKPOIPOLIECCOPHBIX CUCTEM, Beylie (OCHOBHBIE) U BEJOMbIE
MHKPOIIPOLIECCOPEI

14 |lIpencraBnenue nHGOPMAIIUA B MEKPOIIPOIIECCOPHBIX CHCTEMAaxX

15 |HuTepdeiickl COBpEMEHHBIX MUKPOMPOLIECCOPHBIX CUCTEM
Krnaccudukarus narepdeticos. [locnenoBaTensHple U napatienbHble, TPOBOIIHBIE U O€CIIPOBOIHEIE
untepdeiicel. KButnposannsa. KontponsHsle cymmsl. [lakeTs

16 |IIporpaMMHoO-anmapaTHbIM MPUHLIUI TOCTPOEHUS U(HOPMAITIOHHO-YIIPABIISIONINX CHCTEM
Cnioco0s1 pa3paboTku anroputMoB 1 nporpamm st MUY C. OcobeHHOCTH peann3aliy HelpepbIBHOTO 1
JICKPETHOTO yrpasieHus. [IporpaMMupoBanie BCTpanBaeMbIX ciucteM. [IporpaMMupoBaHie CHCTEM
peaNbHOro BpeMEHH

17 |llonstue 00 MHOOPMAITMOHHBIX TEXHOJIOTUSIX

OneMeHTH HH()OPMAITHOHHBIX TEXHOJIOTHH, TEOpUH HHGOPMAIIH U TEOPUH YIIPABICHUSI




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

18

[Tpunuuns! noctpoenus AL B MUKpOIIPOLIECCOPHBIX CUCTEMAX
Mapamnensusiit AL, unterpupyrommii AT, ALIT nocnenoBatenpHoro npubnmkeHus, kackaausie AL,
curma-gensta AL

19

Xapakrepuctruku uHTErprupoBaHHbix ALl B MUKpOIIPOIIECCOPHBIX CUCTEMAX
XapakTepucTHKH peoOpa3oBaHusl, KBaHT peoOpa3oBanus, quddepeHnranisHas 1 HHTerpajabHas
HENTMHEWHOCTH, Pa3psIHOCTh, IIyM, ObICTpoieiicTBre. OCOOEHHOCTH MHOTOKaHAIBHON paOOTHI

20

Hepapxuueckas CTpykTypa xo3siictBa sueprocHabxkenus OAO "PXKA" u
nH(OPMAaIMOHHBIC TIOTOKU B HEH
DOneMeHTapHBIH 00BEKT dEKTpOoCcCHAOKeHI. Pactipeenenne nHpOpMaIMK IO YPOBHSIM HEePapXUIecKoit

CTPYKTYPbI YIIPABJICHUS X03HCTBOM 3JIeKTpocHAOKeHus. [IepBHYHBIM 1 IPOU3BOIHBIE TApaMETPhI PaOOTHI.
TpeboBanus k ObicTpoaeHCTBIIO cOOpa U 00PaOOTKH U3MEPEHHON HH(pOPMAIIN

21

MeTtopl 00pabOTKH N3MEPUTETHLHON HHPOPMALTHH

MeTopI MATEMATHICKCKON CTATHCTUKU U TCOPUH BEPOSITHOCTEH /st 00pabOTKH U aHam3a uc\3MepuTenpHOi
I/IH(I)OpMa].[I/H/I. Pacuér BCPOATHOCTHBIX U CTATUCTHYICCKUX XAPAKTCPUCTUK TOKOB U HaHpﬂ)KeHI/Iﬁ TATOBBIX
HOHCTaHHI/Iﬁ, IIUTAINHUX U OTCAaChIBAKOIINX JIMHAH

22

Mukponporecconbie HHPOPMAIMOHHO-YIPABIISIOIIAE CHCTEMBI KOHTPOJIS
TpaHCPOPMATOPOB TATOBBIX MOJACTAHLIUN

23

MI/IKpOHpOHCCCOHHC I/IHq)OpMaI_II/IOHHO'YHpaBJIHIOH_II/Ie CUCTCMbI KOHTPOJIA
HpeO6paSOBaTeJ'IBHBIX arperaToB TAT'OBbIX HOI[CTaHI_[I/Iﬁ

24

Muxkpornpoliieccorble HHPOPMAIIMOHHO-YIPABIIAIOIINE CUCTEMbI KOHTPOJIS TPOBOIOB
KOHTAKTHOM CETHU U ITUTAIOIINX JIMHUN

25

ba3bl JaHHBIX U3MEpPUTENBbHON HHPOpMALUU
Honsrue BJl. Knaccuduxanus bJ. [Tpuamnmmer moctpoerus u xpanenust /1. CYB/I.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

HaumenoBanue nabopatopHbix paboT / KpaTKoe CoepKaHue

[Iporpamma nepeBo/ia BEMIECTBEHHBIX YUCEN CO 3HAKOM MEXy CUCTEMAaMU CUUCIICHUS C
OCHOBaHHUEM OT 2 70 16 Ha A3bIKE BEICOKOTO YPOBHS

Nzyuenue dhopmara npeacraBieHns BeeCTBEHHBIX yrcel B maMsTi [1K Ha ocHOBe
BAPUAHTHOT'O THIA 3aMKUCh

N3yuenune mpaBuil HamMCaHUs TPOTpamMM Ha SI3bIKe acceMOsiep U paboThI C KOMITUIISITOPAMH
1 KpOCC-OTIaUYMKaMHU.

Omnpenenenre BOZMOXHOCTH KOMMYTAITUH 33JaHHOTO anmapara B siueiiku pumepa
KOHTaKTHOW CETH B 3aBUCUMOCTHU OT 0aiiTa-COCTOSHUS BCEX KOMMYTAIIMOHHBIX armnapaTroB
B STUENKE

Omnpenenenne ko3 duIeHToB TpaHcHopManuK BEIMYNH MOTPEITHOCTEH TpaHC(HOPMATOPOB TOKA.

Pa3paboTka mporpamMmsel pacuéra ocratounoro pecypca I1A TII mo coBokymHOCTH
U3MEpUTENIbHON HHpOpMaLNK

P a3pa60TI<a porpaMmaI pacqéTa TEMIICPATYpPbI HArpeBa rmpoBoOJ10B KOHTAKTHOH MOABECKHU
MO0 COBOKYITHOCTH 3aMCPOB

H3yueHune u nmporpaMMupOBaHuE IIPOMBIIUIEHHOIO KOHTpOJLIEpa




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

/1
8 |Uzyuenue nporokosnoB ModBus, RTU ModBus
9 |Uzyuenwue cteka nporokoioB TCP/IP, mpornecc cBsa3u. OCHOBHBIC TOMOJIOTHH.
Buptyanensie ceTu.
10 |MopenupoBaHKe BUPTYaJbHBIX BEIYUCIUTEIBHBIX CETEH
HpaKTI/I‘IGCKI/IC 3aHATHUA
Ne .
/ TemaTnka npakTHUECKUX 3aHATHI/KpAaTKOE ColepKaHue
/I
1 |3HaKOMCTBO C yCTPOHCTBOM MHKPOIPOLIECCOPHOM cucTeMbl Ha mpuMepe Arduino.
I/I3yquI/1e IMOpPTOB BBOJA-BbIBOJA. Hamnmcanue nepBoﬁ MporpaMMBbl IO YIIPABJICHUIO JIOTUYCCKHUM COCTOSTHUCM
MOpPTOB BbBIBOJA.
2 |YnopaBieHre MOIIHOCTH Harpy3ku Ha ocHoBe LIIMIM perynupoBanus
3 |M3yuyeHue OCHOBHBIX MapaMeTPOB AATYMKOB TEMIIEPATYPhI.
MonenupoBaHue MUKPOIIPOLIECCOPHOI CHCTEMBI IO KOHTPOJIIO TEMIIEPATYPHOTO PeKUMA.
4 |MonenupoBaHuEe MUKPOIIPOLIECCOPHOM CUCTEMBI 110 KOHTPOJIIO TOKA.
W3y4yeHre OCHOBHBIX NTapaMeTPOB JaTYUKOB TOKA.
5 |M3yueHue OCHOBHBIX THIIOB JIEKTPOMEXAHUYECKUX U TBEPJIOTEIBHBIX PEJIE pelle.
MopenupoBaHue MUKPOIIPOLIECCOPHOM CUCTEMBI YIPABIEHUS HArPY3KOM HA OCHOBE KOHTPOJIS TOKA.
6 |ConpspkeHre MUKPOIPOIIECCOPHBIX CUCTEM.
MopenupoBanue ooMeHa HHDOpMAIHEed MEKIY MUKPOTIPOIIECCOPHBIMU CHcTeMaMu Ha ocHoBe SPI, RS-232
MIPOTOKOJIOB
7 |Co3naHue COOCTBEHHOTO MPOEKTa MUKPOIPOLIECCOPHON CUCTEMBI IO KOHTPOJIIO U
YIPABIEHUIO B DJIEKTPOIHEPIETUKE
8 |Pa3zpaboTtka nmporpammsl pacuéra ocTaTrouHOro pecypca Tpanchopmatopa TII mo
COBOKYITHOCTH W3MEPUTENIbHON HHPOpMAaLUH
9 |Pa3zpabotka nporpammsl pacuéra ocrarouHoro pecypca [TA TII mo coBokynHoCTH
U3MEPUTENIbHOW HHPOPMALIUU
10 |Pa3paboTka mporpaMMsl pacyéra TemMreparypbl HarpeBa poBOI0B KOHTAKTHON MOBECKH
10 COBOKYITHOCTH 3aMEpPOB
4.3. CamocrosiTenpHas paboTa 00y4Yaromuxcs.
Ne .
Buz camocrositenbHOI paboTh
n/n
1 |moaroToBka K 1ab0OpaTOpHBIM paboTam
2 |MOATrOTOBKA K MPAKTHYECKUM 3aHATHUSIM
3 |paboTa ¢ IEKIMOHHBIM MaTEPHAJIOM U JIUTEPATypOit
4 | BeinonHeHue KypcoBOi paboTHI.
5 [ToaroroBka K MpOMEKYTOUHOM ATTECTAIIUH.
6 | IloaroToBka K TeKyIiemMy KOHTPOJIO.

4.4. ITpumepHbIN NIEpeUeHb TEM KYPCOBBIX padOT
Bapuanr 1




Coznmatp 3ampoc kK 0a3e MaHHBIX C pe3yJbTaTaMH 3aMEPOB Ha TATOBBIX
MOJACTAHIMAX  MOCKOBCKOTO  METPONOJIMTEHAa B Pa3IMYHBIX  YCIIOBHUAX
AKCIUTyaTalny, O0ECIeYMBAIOIIMI BO3BpallleHUE JaHHBIX O BapHaHTE pacuéTa,
Ha3BaHUU TATOBOM MOJCTaHIIMM, MPOIEHTE 3arpy3KH TATOBOW MOACTaHIMHU 3a 60
MUHYT, MPOLIEHTE 3arpy3KH TATOBOW MOJACTAHIMU 32 18 MUHYT, IPOLICHTE 3arpy3Ku
TATOBOW TIOJCTAHIIMK 3a 5 MHUHYT, 3()PEKTUBHOM TOKE TITOBOW IOJCTAHIIWH,
MAaKCHUMaJIbHOM TOKE TSITOBOM MOACTAHIIMU, CPETHEM TOKE TATOBOU MOJICTAHIIAH.

Heo0xoauMble TaONHUIIBI U TTOJISI B HUX:

Ta6muma: WTp

ITona:  Hassaume TII, Pacxon_sueprum, Ilpouent 3arpyskxu TII 60,
[Tponent 3arpy3ku_ TII 18, IIpouent 3arpy3ku TII 5.
Ta6muma: RMgCxI

[Tonsa: ItpX, rae X — nopsAaAKOBBIM HOMEP OT 1 70 mocieaHer NOICTaHIINH.

Bapuant 2

Coznmatp 3ampoc K 0a3e JaHHBIX C pe3ysibTaTaMH 3aMEpPOB Ha TATOBBIX
MOJACTaHIMSIX  MOCKOBCKOTO  METPOIOJIMTEHAa B PA3jMYHBIX  YCIIOBUSAX
DKCIUTyaTalny, OOeCNeYMBAIONINN BO3BpAIllCHUE JaHHBIX O BapuaHTE pacuéra,
HA3BaHUU TATOBOW TMOJCTAHIIMHU, THUIE MpeoOpa3zoBaTeIbLHOrO TpaHchopMaropa,
KOJIMYECTBE BKIIOUEHHBIX MTPeoOpa30oBaTeIbHBIX TpaHCPOpMaTOpax, HOMHHAITBHOM
U pacu€THOM TOKe TmpeobpazoBarenbHOTO TpaHchopmaropa 3a 60 MUHYT,
HOMHHAJIBHOM W PacuéTHOM TOKE MpeoOpa3oBaTebHOTO TpaHchopmaTopa 3a 18
MUHYT, HOMHUHAJIBHOM U Pacu€THOM TOKE MpeoOpa3oBaTeIbHOTO TpaHchopMaropa
3a 5 MUHYT.

Heo6xoaumbie TaOIUIIBI ¥ TIOJIS B HUX:

Ta6nuna: NagrPT

[Tons: Nto, Tun_nt, Toxk 60, TokP_60, Tok 18 20, TokP 18 20, Tok 5 10,
ToxP_5 10.

Tabmuma: TjagPst

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

Bapuant 3

Coznmatp 3ampoc K 0a3e JaHHBIX C pe3yJbTaTaMH 3aMEpPOB Ha TATOBBIX
MOJACTAHIMSIX  MOCKOBCKOTO  METPOIOJIMTEHAa B PA3JMYHBIX  YCIIOBUSAX
OKCIUTyaTallii, OOCCIIEUMBAIONIMI BO3BpallleHWE IaHHBIX O BapUaHTE pacyéra,
HA3BaHWU TATOBOHM TMOJCTAHIIUM, THIIE MOJYIPOBOJIHUKOBOTO TMpeobpa3zoBaTes,



KOJIMYECTBE BKIIOYEHHBIX MOTYMPOBOTHUKOBBIX MPEe0Opa3oBaTesieii, HOMHHAIBHOM
U pacy€THOM TOKE TOJYIPOBOJHUKOBOrO TmpeoOpazoBaTeins 3a 60 MHUHYT,
HOMHUHAJIBHOM W Pacy€THOM TOKE IMOJYNPOBOJHUKOBOIO mpeodpaszoBatens 3a 10
MUHYT, HOMHMHAJIFHOM U PAacuy€THOM TOKE IOJYIPOBOJHUKOBOTO MpeoOpazoBaTelis
3a 5 MHUHYT.

Heo0xoauMblie TaOJIHIIBI U TTOJIST B HUX:

Ta6numa: NagrPP

IMons: Ntn, Tun nm, Tok 3600, ToxP 3600, Tox 10, ToxP 10, Tok 5,
TokP 5.
Ta6nuna: TjagPst

[Tonst: Primery Ind, Bxmtoueno, Hazsanue, Tum.

Bapuanr 4

Cozpath 3ampoc Kk 0a3e MaHHBIX C pe3yJbTaTaMu 3aMEpOB Ha TITOBBIX
MOACTAHIMAX  MOCKOBCKOTO  METPONOJIMTEHA B PA3JIMYHBIX  YCIIOBUSX
AKCIUTyaTalli, OO0ECICYMBAIOIIMI BO3BpallleHUE JaHHBIX O BapHaHTE pacuéTa,
HA3BaHUU TITOBOW IMOJCTAHLMHU, PACXOJIC DHEPTHUM Ha TATOBOM MOJACTAHIIUM B
MBTe4, MakCMMaJIbHOM MHUKOBOM pACXOJI€ SHEPIMHW HA TATOBOM MOJCTAaHIMH B
MBrTeu, cpeiHEM pacxoA€e YHEPrUr HA TATOBOM MOACTaHIMUA B MBTey.

HeoOxoanMple TaOIUIBI U HOJISI B HUX:

Tabmuma: WTp
IToma: Homep TII, HasBanue TII, Pacxon sneprum.

Ta6muma: RMgCxI

[Tons: NMgCx, ItpX, rae X — mnopsakoBblii HOMEp OT | 10 mocienHen
MOACTaHIIUH.
Ta6muma: RMgCxU

[Tons: NMgCx, UtpX, rne X — mopsakoBblii HOMep OT | 10 mocnenHen
MOACTaHIUU.

Bapuanr 5

Coznmatp 3ampoc kK 0a3e MaHHBIX C pe3yibTaTaMH 3aMEPOB Ha TATOBBIX
MOJACTAaHIMSIX  MOCKOBCKOTO  METPOIIOJIMTEHAa B PA3JMYHBIX  YCIIOBUSAX
DKCIUTyaTay, OOCCICUMBAIONINN TPOBEPKY Kabenei (umaepoB TATOBOW CETH WU
BO3BpAIllCHWE JaHHBIX O BapHWaHTE pacuéra, Ha3BaHWUU TATOBOW IIOJICTAHIINH,
Ha3BaHuUU (umepa, Tumne Kades, CEeYeHnN Kademsl, KOJTUIeCTBE JTMHUM, JTOMMyCTHMOM
TOKE, pacC4€THOM TOKeE, 3arpy3Ke KaOems B MPOICHTAaX.



HeoOxoauMeble TaOJIUIBI U TIOJIS B HUAX:
Ta6muma: Nagrf

[lonsa: Haspanue Ttn, HaszBanue ¢unepa, Tun kabensi, TOK TOMyCTHUMBIH,
Tok_ pacu€tHbiii, KoinuecTBO JUHMUIA.
Ta6muma: TjagPst

[Tomst: Primery Ind, Ha3Banue, CtymneHs.
Taomuma: Devices

[Toms: S, N_yctporictsa, [Ipumeuanue.

Bapuant 6

Cozpath 3ampoc k 0a3e MaHHBIX C pe3yJbTaTaMu 3aMEpOB Ha TATOBBIX
MOJACTAaHIMAX  MOCKOBCKOTO  METPOMNOJIMTEHAa B Pa3IMYHBIX  YCIOBHSX
AKCIUTyaTaluy, OOECIICUMBAIOIINI TIPOBEPKY Kabeliel oTcachlBAIOMMX JMHUM
TSATOBOM CETHM W BO3BpAIllCHUE JAHHBIX O BapUaHTE pacuéra, Ha3BaHUM TATOBOM
IIOJICTAHIIMY, Ha3BaHUHU OTCOCA, TUIIE KaOelIsl, CeUeHUH Ka0elIsl, KOJIMYECTBE JIMHHUH,
JTONyCTUMOM TOKE, paCYETHOM TOKE, 3arpy3ke kadels B IPOIIeHTaxX.

HeoOxoanMeple TaOIUIBI U HOJIS B HUX:

Ta6muma: NagrOts

[Tons: HasBanue T, Ha3Banue otcoca, Tun kabens, a.KonumdectBo nuHUM,
Tox_nomyctumsiil, TOK pacd€THBIN.
Ta6numa: TjagPst

[Tonst: Primery Ind, Ha3Banue, Ctymnens.
Taomuma: Devices

ITons: S, N_ycrpoiictBa, [Ipumedanue.

Bapuant 7

Cozmath 3ampoc K 0a3ze JaHHBIX C pe3ysbTaTaMd 3aMEepOB Ha TATOBBIX
MOJICTAHIIMSX ~ MOCKOBCKOTO ~ METPOINOJIMTEHA B Pa3IMYHBIX  yCIOBHSX
OKCIUTyaTalliK, OOECIICYMBAIONINI BO3BPAIIEHUE MAHHBIX JI CaMbIX TSKEIBIX
BapHAaHTOB pacyéTa Mo HauOOJBIIEMY CPEAHEMY M HAauOOJbIIEMY MaKCUMaJIbHOMY
ToKkaM (UAEpOB TIroBo ceTH. Bo3Bpaiiaemble JaHHBIE JOJDKHBI COAEPXKATh
uHdopmaruio o BapuaHTe pacu€ta, dddexTuBHOMY TOKY dugepa 1,
MaKcUMalbHOMY TOKY (dunepa 1, cpennemy Toky duaepa 1, apdektuBHOMY TOKY
bunepa 2, MakcuMadbHOMY TOKY @Quaepa 2, cpeaHeMmy Toky ¢unepa 2,
adpexTBHOMY TOKY puaepa 3, MaKCUMaIbHOMY TOKY duaepa 3, cpeHeMy TOKY



bunepa 3, spdextuBHOMY TOKYy (uaepa 4, MakcuMaabHOMY TOKY Quuaepa 4,
cpeaneMy Toky ¢uzaepa 4.
Heo6xoanMbie TaOIHIIBI U TIOJIS B HUX:

Taomuma: TokFider

IMons: TokFidX, rne X — nHomep duaepa (1-4 nmpunagnexar k TII 1, 5-8
npuHajiexat k TII 2, u T.1.).

Bapuant 8

Coznate 3ampoc K 0a3e JaHHBIX C pe3ysibTaTaMd 3aMEpPOB Ha TATOBBIX
MOACTAHIMAX  MOCKOBCKOIO  METPOIIOJMTEHA B  PA3IMYHBIX  YCIIOBHSX
AKCIUTyaTalli, OOECHEYMBAIOIIMNA BO3BPAILEHUE JAHHBIX JUJISl CaAMBIX TSDKEIBIX
BAapUAHTOB pacyéTa Mo HAauOOJbLIEMY CPEAHEMY U HAaMOOJbIIEMY MAaKCUMaJIbHOMY
TOKaM Ka0eseill OTcachIBaIOIIMX JIMHUWA TIroBOM ceTh. Bo3Bpamiaembie JaHHBIC
JOJDKHBI COJIepKaTh MH(GOpPMalLlMI0O O BapuaHTe pacuéra, 3(pPEeKTUBHOMY TOKY
orcoca |, MakcumMaldbHOMY TOKy oOTcoca 1, cpemHemMy TOKy orcoca 1,
3¢ (EeKTUBHOMY TOKY OTCOCa 2, MAKCUMaJIbHOMY TOKY OTCOCa 2, CPEAHEMY TOKY
orcoca 2.

HeoOxoanMeple TaOIUIBI U HOJIS B HUX:

Taomuma: TokOtsos

ITons: TokOtsosX, rne X — Homep otcoca (1-2 mpunagnexar k TII 1, 3-4
npuHajiexat k TII 2, u T.1.).

Bapuant 9

Cozpnath 3ampoc Kk 0aze AaHHBIX, coaepkaliell nHpopMaluioo 00 HMCXOAHBIX
JAHHBIX IO JUHUHM MOCKOBCKOTO METPOIOJIMTEeHA, O00ECIICUNBAIONINI TTPOBEPKY
COOTBETCTBHSI U HAJIMYMS THIOB KaOelel W WX CeYCHHUM, YKa3aHHBIX B TaOJHIIe
Devices, TunaM u cedeHusIM KabeJeil, ykazaHHbIX B cripaBoyHuKe Cab.

Heob6xoaumble TaOJIHMIBI U ITOJIS B HUX:

Taomuma: Devices
[Toms: Cab_type, S.
Taomuna: Cab
ITonsa: Marka, S.

Bapuanr 10

COBI[aTI) 3allpocC K Oaze JaHHBIX C PE3YyJIbTaTaMH 3aMCPOB Ha TOKOHpI/IéMHI/IKaX



AIEKTPOMOJABUKHOIO COCTaBa MOCKOBCKOTO METPOMOJUTEHA, JBUTAIONIUMCS B

npssMOM HW  OOpaTHOM  HampaBieHUsAX, oOecrnedyuBawMii  (HOopMUpPOBaHHE

nHpopMaIu 0 pacupeneICHUd MUHUMAJIbHOTO HAMPSIKEHUS Ha TOKONMPUEMHUKAX

OIIC B 3aBUCUMOCTH OT KOOPJAMHATHI ITYTH JIJI1 0OOUX HAIPABJICHUIA.
Heo0xoauMble TaOJIHUIIBI U TTOJIST B HUX:

Ta6mumua: ULocl
[Tona: Koopaunara, Hanpsixenue.
Tabmuua: ULoc2

[Tonsa: Koopaunara, Hanpsixenue.
7

5. llepeuenr wu3gaHU, KOTOpPHIE PEKOMEHIYETCS MCIOJb30BaTh IpHU
OCBOEHUU JTUCUUIUIMHBI (MOZYJIS).

IJJ?I bubmmorpaduyeckoe onucanne Mecro nocryna

1 | baxoBues, . A. MukpormnpoieccopHble CUCTEMBI https://e.lanbook.com/book/118272
YIIPaBJIeHUs YCTPOUCTBAMY CUIIOBOM DIIEKTPOHMKH: (nata obpatenust: 28.02.2024).
CTPYKTYPBI U QJITOPUTMBI: : yuyeOHoe mocodue / U. A.
baxoBues. — Hosocubupck : HI'TY, 2018. — 219 ¢. —

ISBN 978-5-7782-3546-5.

2 | Ocokuna, E. b. MuKpomnpoIeccopHbIe CUCTEMBI https://e.lanbook.com/book/171805
yIpapJjienus : yue6Hoe nocobue / E. b. Ocokuna. — (nara obpamtenus: 21.02.2024).
BnamuBoctok : MI'Y um. agm. I'.11. Hesensckoro, 2020.

—129c.

3 | Uepsenuyk, B. /. DnexkrpoHHble n https://e.lanbook.com/book/221762
MHKpOIPOLIECCOPHBIE CHCTEMBI YIIPaBIeHHs : yueOHo- | (1aTa obpamenns: 21.02.2024).
Meroandeckoe nmocoodue / B. JI. UepBeHnuyk, A. A.

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

4 | Tlurapes, JI. A. MHKPOIIPOIIECCOPHBIE CHCTEMBI https://e.lanbook.com/book/162813
aBTOMAaTHYECKOI'0 yIpaBiieHus : yuebHoe nmocodue / JI. (nara obpamtenus: 21.02.2024).

A. Ilurapes. — Cankr-IlerepOypr : CIIGI'AY, 2017. —
178 c.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

1. HWnadopmammonnsii mnoptan Hayuynas snektpoHHass OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru)



2. Hayuno-texuauueckas ouoimotexka PYT (MUUT) (http://library.miit.ru)
3. Poccuiickas I'ocynapctBennas bubnuoreka (http://www.rsl.ru)

7. IlepedyeHb  JMIICH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO0 JIJII OCBOCHHS JUCITUTIIUHBI (MOIYJIsA).

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

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYIIECTBJICHUSI 00pa30BaTEIBLHOTO Mpoliecca Mo AUCIUILIUHE (MOIYJIIO).

MapKepHa;I AO0CKa WJIH IIPOCKTOP, IICPCOHAJIbHBIC KOMIIBIOTCPEIL

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auer B 8 cemecTpe.
KypcoBas pabota B 9 cemecTpe.
DK3aMeH B 9 cemectpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OneHouyHbIE MaTepUalibl, TPUMEHAEMBIE NPHU NPOBEACHUU IMPOMEKYTOUYHOU

arrecranum, paBpa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PYT (MUUT).
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