MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

Paboyast mporpaMma AUCHUILIHHBI (MOTYJIsE), \
KaK KOMIIOHEHT 06paBOBaT€JIhHOﬁ IlpOI‘paMMhI
BBICLLIETO 06p330BaHH9{ - IIpOI‘paMMbI criegquajiurera
10 CTICIHATLHOCTH
23.05.05 CucreMsl o0ecrieueHUs IBIKEHHS TTOE3/0B,
YTBEPXKJICHHOH nepBbIM rpopekropom PYT (MUIT)
Tumonunbsim B.C.

NG J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

Mmcponpoueccopﬂble CUCTEMBI YIIPABJICHHUA B 3JICKTPOIHECPIE€TUKE

TPAHCIOPTA

CrnennaibHOCTD: 23.05.05 Cucremsl oOecneyeHUS IBHKEHHUS
II0€310B

Crenuanusamnus: DneKTPOCHAOKEHHE JKEJIE3HBIX I0POT

dopma 00yyeHHs: Ounas

PaGouast mporpaMma JUCIUIIINHEL (MOLYIIS) B BUZIE )
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHa U3 eIMHON
KOPIOPATHBHOM HH(POPMAIIMOHHOI CHCTEMBI YIIPaBJICHHS
YHHUBEPCHTETOM M COOTBETCTBYET OPUTHHAILY
J

IIpocTas snexTpoHHas moanucs, Beitannas PYT (MUUT)
ID noxmucu: 3221
IMoxmucan: 3aBenyromuii kadenpoii llesmornn Makcum
BanepreBuu
Jara: 02.09.2025




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Ilenpto mpenogaBaHusl AUCLMILIMHBL SBISETCA SIBJISETCA IOATOTOBKA
CHEIHAIUCTOB B 00JacTH pa3paboTKH MH(OPMALMOHHO — YIPABISIONIUX CUCTEM
JUiA TOBbIIEeHUS 3(QPEeKTUBHOCTH (DYHKIMOHUPOBAHUS AIETKPUPUIIUPOBAHHOTO
Tpa”cnopra Ha 0aze COBPEMEHHOMU BBIUYHUCIIUTEIBHOU TEXHUKHU,
MHUKPOIIPOLIECCOPOB, MUKPOKOHTPOJIEPOB, KOMIIBIOTEPHBIX U MH(OPMALMOHHBIX
TEXHOJIOTUH.

3ajayamMy JUCUMIUIMHS SIBIsieTCd (OPMUPOBAHUE Y CTYAEHTOB Oa30BbIX
3HaHUU U yMEHUH B 00J1acTU (PYHKIIMOHHMPOBAHUS, TIOCTPOCHUS U NPUMEHEHUS
MUKPOTIPOIIECCOPHON TEXHHUKHU IJISl CO3MaHUS HU(POBBIX MPOTPAMMHBIX CHUCTEM
YIpaBJIEHUS] OOBEKTAMH SHEPTOCHA0KEHUS HIEKTPHUUECKUX KEIE3HBIX TOPOT.

JlaHHas AMCHMIUIMHA UMEET TPOMAJHOE 3HAYEHUE CO BPEMEH CO3/IaHUA
NEPBbIX BBIUUCIUTENBHBIX MamuH. [Ipomutoe, coBpemeHHoe u Oyayiiee
MH)XCHEPHOE TBOPYECTBO HEMBICIUMO ©O€3 NPUMEHEHUS MHUKPOIPOLIECCOPHOM
TEeXHUKH. HeMBICTMMO 3TO M JUJIs 31EKTPO3HEPIeTUKH BOOOIIE U TPAHCIIOPTHOM
AJIEKTPOIHEPIETUKU B yaCTHOCTU. OHAKO, AJIsl TaHHBIX OTpaciei H3yueHrue OCHOB
MUKPOIPOLIECCOPHOM TEXHUKH MPUOOPETAET OCOOEHHBIM CMBICI, TPEOYIOIIHA
PacCKpBITh CHEIU(PUIECKIE CTOPOHBI SKCILTyaTalliy BEIYUCIUTEIbHON TEXHUKN Ha
ANIEKTPOIHEPIeTUUECKNX 00beKTax. MUKponponeccopHas TEXHUKA OTHOCHUTCS K
c1abOTOYHBIM  CHCTEMaMm, B TO BpeMs KakK DJJIEKTPOIHEPreTuka 3TO
BBICOKOBOJIbTHBIE MOIIHBIE CHJIBHOTOYHbIE 00BEKThl. (CoBMecTHas pabdota
HaKJIa/IbIBACT BaXKHbIE U UCKIIIOUUTENIbHbIE TPEOOBAaHNS K TOHUMAaHUIO TOHKOCTEH
(YHKIIMOHUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM, UX alllapaTHOMY MOCTPOEHUIO
U cpencTBaM 0€30TKa3HOT0 HU3KOYPOBHETO MPOrpaMMHUPOBaHMUS.

2. Ilnanupyembie pe3ynbTaThl 00y4eHUs O TUCUUILITUHE (MOYIIIO).

[lepeyerr GopMHUpyeMBIX pe3ylIbTaTOB OCBOCHHSI  00Opa3oBaTEILHOM
porpamMMbl (KOMITETCHIIUIM) B PE3yJIbTaTe O0yUCHHUS 10 AUCIUIUIUHE (MOTYIIIO):

OIIK-2 - Cnoco0eH TNOHMMAaTh MPUHUUIBI PabOThl COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH M HCIOJBb30BaTh MX JUISI pELICHUS 3ajad
poheCCHOHAIBHON JISITCIIbHOCTH,

ITK-3 - Cniocob6eH mpoBOAUThH Pa3paboTKy U AKCIEPTU3Y MPOCKTOB CUCTEM
AIIEKTPOCHAOKEHUST JKEJIE3HBIX JOPOT M METPOIOJIUTEHOB, HUX OTIEIbHBIX
AJIEMEHTOB M TEXHOJOTHMYECKHX TPOIECCOB, B TOM YHCJE, C HCIOIh30BAaHHEM
CUCTEM aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHU?;

IK-5 - Cnoco0eH TUpUMEHATH 3HAHUS B OOJIACTH DIIEKTPOTEXHUKH,
AIIEKTPOHHUKHU U HU(POBBIX TEXHOJIOTUN MPH PELIEHUN TPO(HEeCCUOHATBHBIX 33/1a4



OOyueHue 1Mo JUCIUILTHHE (MOTYJIIO) IPE/IToIaraeT, 4To [0 ero pe3yabTaTaM
oOyyaromuiicst Oyier:

3HaTh:

- COBPEMEHHBIC MHUKPOTPOIIECCOPHBIE CHUCTEMBl Ha JKEJIe3HOIOPOKHOM
TPAHCIIOPTE B 00JIACTH AJIEKTPOIHEPTECTHUKH;

- OCHOBHBIE TEXHUYECKHE HOPMATHUBHI 10 (YHKIIMOHUPOBAHHUIO CHCTEM
TATOBOTO JJICKTPOCHAOKEHUS, BO3MOXKHOCTH WX HUXMEPEHUS W KOHTPOJSI
MHUKPOIIPOIIECCOPHBIMUA CHCTEMaMH Pa3InIHOTO YPOBHS;

- MEpeIOoBbIe TEXHOJIOTMH MH(POPMAIIMOHHOTO oOecTeueHUsT MPEAIPHUATHI],
OTJICJIOB, CTPYKTYP XO035HCTBA 3JIEKTPOCHAOKEHHUSI.

3HaThb:

- TOHATUMHBIM  anmapaToM B O0JAaCTH  MHUKpPONPOLECCOPHOW H
BBIYMCIIUTEILHON ~ TEXHHWKH, METOJAMKAMH  pacuéra, IMPOCKTUPOBAHUS U
JTUATHOCTUKH MUKPOIIPOIIECCOPHBIX CHCTEM;

- I3bIKaMH BBICOKOT'O U HU3KOT'O YPOBHEH 711 MPOrpaMMUPOBAHUS U OTJIAIKU
MHUKPOIIPOIIECCOPHBIX CUCTEM, HaBbIKAMH PaOOTHl ¢ 0a3aMH JaHHBIX M S3UKOM
3ampoca K HUM;

- U3MEPUTENbHBIMU TEXHOJIOTUSAMM [IJI1 aHalu3a paboTOCTIOCOOHOCTH
CPEIICTB U3MEPUTEIHHOM M BEIYUCIUTEILHON TEXHUKH, YCTPAHATD MX OTKA3bl WIIH
I'PaMOTHO COCTAaBJIATh aKThl HEUCIIPABHOCTH.

Ymersb:

- aHAIM3UPOBATh W BBHIOWpaTh HamOosee S(PPEKTUBHBIE MPOTPaMMHBIC
MPOJYKTHI, MUKPOIIPOIIECCOPHHBIE KOMIIOHEHTHI, YPOBHU NPOTPAMMHUPOBAHUS U
anmapaTHbie 1aTOPMbI TP pa3pabOTKe YCTPOIMCTB yIpaBIeHUS U KOHTPOJIS;

- MPOEKTUPOBAThH M CO3/aBaTh MPOTPAMMHO — alMapaTHbIe KOMILIEKCHI IS
coopa, mepenauu uHGOpPMAMM U YIOpaBICHUS OOBEKTaMHU CO CTOPOHBI
BBIYHCIIUTEIBHBIX CHCTEM;

- aHAJIM3UPOBATh COBPEMEHHBIM JIHMArHOCTUYCCKUN TMapK W HAXOJHWTTh
BO3MOXHBIE MyTH MOJEPHHU3AIMU, PAa3BUTUS M PACHIUPECHUs] (DYHKIIMOHAIBHBIX
BO3MOXHOCTEH TMOCPEICTBOM TMPUMEHEHUS COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUN Ha 0a3e MUKPOIPOILIECCOPHBIX CUCTEM.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOYJIA).

OO6mast TPyJIOEMKOCTh AMCIUIUIMHBI (MOIyns) coctaBiasier 7 3.e. (252
aKaJIeMUYeCKUX yaca(oB).



3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOM paboThI
oOyJarommxcss C  IeJarorM4ecKuMu  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K peain3aiuy 00pa3oBaTeIbHON MPOTrpaMMbl Ha UHBIX YCIIOBHSIX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KonngectBo yacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Ne8 | Ne9

KonrakTHas paboTa Ipu npoBeleHUN YUeOHBIX 3aHATHI (BCEro): 120 | 56 64
B tom uucane:

3aHATHSA JIEKIIHOHHOTO THIIA 60 28 32

3aHATHSI CEMUHAPCKOTO THUIIA 60 28 32

3.3. O6peM muCHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENBFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCSA C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMBIMH K peaTn3aIiu
oOpa3oBaTenpHOM MpOTrpaMMbl Ha HWHBIX YCIOBHUSX, TPU MPOBEICHUH
IPOMEXKYTOUHOM aTTecTaluu cocTaBiser 132 akageMuyeckux yaca (OB).

3.4. Ilpu 0Oy4yeHnu 1o MHAMBUAYAIbHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE [IPU
YCKOPEHHOM O0y4e€HHH, 00bEeM NUCIUIUIMHBI (MOYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yYaroIuXcs, a Takxke B popme
KOHTaKTHOU pabOThl 00Yy4YarOIIUXCSl C MEJarormueCKuMU pabOTHUKaMU U (WJIN)
JULAMH, MPUBJIEKAEMBIMH K peaiM3alui 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH POBEAEHUHU POMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |OO0mwue cBenenus.
Ilenu u 3ana4un Kypca, ero ¢Ba3b C IpYruMU JUCUUIUIMHAMU. KpaTkuil ucropudeckuil 04epk pa3BUTHS

MHKPOIPOILIECCOPOB X MHKPOKOHTPOJUIEPOB, 3aK0H Mypa

2 |DneMeHTHl TEOPUH YIIPABJICHUS

Vupasienue, BUIbI yIPaBiIeHuUs], mpouece ynpasieHus. CHCTeMa 2IIeKTPOCHAGKEHHS KaK CIIOXKHBIH
00BeKT yrpasienus. Mecto, poib B QyHKIHOHAIbHBIE 00A3aHHOCTH MUKPOIIPOLIECCOPOB 1
MHKPOKOHTDPOJIIEPOB B YIIPABJICHUU PAa3INYHBIMU OOBEKTAMH 3JIEKTPOCHA0KEHUS 3JIE KTPHIECKUX

JKCJIC3HBIX J0pOr

3 |[ToctpoeHne MUKPOIIPOIIECCOPHBIX CUCTEM YITPABJICHHS
[IpuHIMD neiicTBUS CHCTEM yIpaBIEeHUS HA OCHOBE MUKpoIponeccopoB. OyHKIMOHATBHAS CXeMa




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

MHKPOIIPOIIECCOPHOM CHCTEMBI YIIPABICHNUS, B3aUMO/ICHCTBIE BCeX (DYHKIMOHAIBHBIX OITOKOB MEXITY
coboit. [lonsitue muHHOM apXxuTeKTypsl. L{upkynsuns nHOpPMAIK B MUKPOIIPOLIECCOPHBIX CUCTEMAX
yIpaBieHUs

4  |IlpencraBnenue HHPOPMALIUA B MUKPOIIPOIIECCOPHBIX CHCTEMAaX
Apudmernueckre 0OCHOBBI pabOThl MUKPOIIPOLIECCOPHBIX CUCTEM yrpaBiieHus. [103UIIMOHHBIE CHCTEMBI
cuncnenus. [lepeBox uncen u3 0JHOM CHCTEMBI CUMCICHNUS B Apyrue. @opMaThl IPEACTABICHUS
LETIOYHCIICHHON YNCIIOBOM MH(OpMAK B MUKPOTIPOLIECCOPE U ITPABHIIA BBIMOIHEHUS apu(METHIECKUX
omnepauuil HaJl HUMHU.
@DopMaTsl MPEeACTABICHUS [ETOYHCICHHON YHCIOBOM MH(OpMANNU B MEKPOIIPOIIECCOPE U MpaBHiIa
BBITIOJTHEHHS apU(PMETHIECKUX ONlepannii Hal HUIMHU

5 |DyHKIUOHUPOBAHHE MUKPOMIPOIIECCOPOB
Kitaccudukauus MukponporeccopoB. THIIOBast CTPYKTYpa COBPEMEHHOTO MHKPOIIpOLieccopa 1
MHUKpOKOHTpoJuiepa. Pabounii ki nporeccopa. PerncTpsl o01iero u crnenuaibHOro Ha3Ha4eHHUsI.
I'apBapackas u poH-HeliMaHOBCKasi apXUTEKTYPbl OpraHU3aLNH TaMSITH.
ApxuTeKTypa rpadIecKuX MpoLeccOpoB U NX MPUMEHEHHUE ISl HerpaMueCKUX BBIYMCICHHH.
CermenTtupoBanue namatu. Jamn namsatu. Cteku. [lpepsiBanus. Pexxumsl anpecanyu

6 |OcHOBBI s3bIKa accemMOIiepa JuIs mpoieccopoB cemeiicta Intel P6 u cemeiictBa AVR
CrpyKTypa mporpamMMsbl Ha si3bIKe accemOunepa. Jlekcembl. JIUpeKTHBBI ONpeaeeHns TaHHbIX. THIIbI
orepaTopoB acceMOJIepHbIX Mporpammax. CTpyKTypa KOMaH bl Ha si3blke acceMmOuiepa. ['pynmbr koMaH
mukpomnporteccopa. Ctpykrypa koman B CISC u RISC mpoueccopax. MMX, SSE, SIMD pacimpenus
KOMaH]{

7 KOMaHI[LI MEPCChUIKU JaHHBIX
. Pabora co crekoMm. Anpecarus creka. Komanabl 3arpy3kn/u3BinedeHus B/u3 creka. [lepenaya mapamerpos
B TIOANIPOTPAMMBI Yepe3 CTEK

8 |ApudmeTndeckne KOMaHIbI
Apudmernueckne KOMaHIBL 8-, 16-, 32-x u 64-0uTOBOE CIIOKCHHE, BRIYUTAHHE, YMHOXKCHHUE U JCIICHHE.
Apudmernueckre KOMaH bl CO 3HAKOM

9 KOMaHI[LI YIIpaBJICHUSA ITOPAAKOM BBIITIOJIHCHUA ITPOTPaMMBbI
Komanns! cpaBHeHna. KoMaHab! 6€3ycIOBHOTO U YCIOBHOTO Iiepexoa. KoMaH bl OpraHu3aliny HUKIIOB.
KomaHp! BbI30Ba HOANIPOTrpaMM U BO3BpaTa U3 HUX

10 |Jlormueckue KOMaHAbl U KOMaH/bl MAaHUITYJTUPOBAHHS OMTaMU
Jlornueckue komansl. Bunpl capura. Komanapl nukmyaeckoro casura. Komanas! modutoBoit 00padboTku

11 |Komannasl 17151 paboThl ¢ MAaCCUBAaMH M CTPOKaMH
KomaH bl cpaBHEHUsI, CKAHUPOBAHHUSI, TIEPECHUIKH, COXPAHEHUsI U 3arpy3KH CTPoK. [Ipedukcsl moBTopeHus.
®aru HampaBJeHHs MPU padoTe CO CTpOKaMu. TabIMdHbIe KOMaHIbI

12 COBpCMeHHLIC CpcacTBa pa3pa60TKI/1 MUKPOIIPOUCCCOPHBIX CUCTCM YITPABJICHHUA
Bosmoxxaoct MatLab, Simulink ¢ Ha6opamu nactpymentos Control Design, Fixed Point, Real-Time
Workshop Embedded Coder. Cuctema CoDeSys

13 |CtpykTypa CIOKHBIX MHKPOTIPOIIECCOPHBIX CHCTEM
[TprHIMTIBI TOCTPOEHUS CIIOKHBIX MUKPOIPOLIECCOPHBIX CUCTEM, BEAYIIHE (OCHOBHBIC) U BEJOMBIE
MHKPOIIPOLIECCOPHI

14 |IIpencraBnenue HHGOPMAIUU B MUKPOIIPOILIECCOPHBIX CUCTEMAX

15 |MuTepdeiichl COBpeMEHHBIX MUKPOIIPOLIECCOPHBIX CHCTEM
Knaccudukanus unrepgeiicos. [TocnenoBaTenbHbie ¥ NapauiesbHbIE, TPOBOJIHBIC H OECIIPOBOIHEIE
unrep¢eiicel. Ksuruposanus. Konrponbhsie cymMmbl. [lakeTs

16 |[IporpaMMHO-anmapaTHBIA MPUHITUIT TOCTPOEHUS NPOPMAITMOHHO-YITPABIISIOIINX

CHCTEM




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

Crroco051 pa3paboTku anroputMoB U nporpamm st MUY C. OcoGeHHOCTH peau3aiii HeIpEepEIBHOTO H
JMCKPETHOTO yrpasieHus. [IporpaMMupoBaHie BCTpanBaeMbIX cicTeM. [IporpaMMUpoBaHie CUCTEM
peaNbHOro BpeMEHH

17

[Tonsitre 06 MHGOOPMALIMOHHBIX TEXHOJIOTHUSIX
DeMEHTHI I/IH(l)OpMaHI/IOHHLIX TeXHOJ’IOFHﬁ, TCOpUU I/IH(l)OpMaHI/II/I 1 TCOpHU YyHIPABJICHUSA

18

[Tpunuuns! noctpoenust AL B MUKpOIIPOLIECCOPHBIX CUCTEMAX

MMapamnensrsnii AL uaterpupyromuit AL, ALIT mocieqoBaTeTbHOTO TPUOIIDKEHIS, KaCKaTHBIS
AIII, curma-nensta ALIT

19

Xapakrepuctuku uHTerpupoBaHubsix ALIT B MUKpoOmpoIiecCopHbIX cUcTeMax
XapakTepucTHKH peoOpa3oBaHusl, KBaHT peoOpa3oBanus, quddepeHnnansHas 1 HHTerpajabHas
HEIIMHEHHOCTH, Pa3psIHOCTh, IIIyM, ObICTpoieiicTBUEe. OCOOCHHOCTH MHOTOKaHAILHOU PaOOThI

20

Hepapxuueckas cTpykTypa xo3siiictBa sueprocuadxennss OAO "PX/" u

WH(POPMALMOHHBIE TOTOKH B HEH

OnemMeHTapHbIA 00BEKT NIeKTpocHatKeHUs. Pacnipenenerne nHGopMany o YpOBHIM HepapXUIecKom
CTPYKTYPBI YIIPABJICHUS XO3SMCTBOM JIEKTPOCHA0KeHNs. [IepBUYHBIN H TIPOM3BOIHEIE TApaMETPhI
pabotel. TpeboBanus k OBICTpOIEiicTBHIO cOOpa M 00pabOTKH N3MEPEHHOH HH(OPMAITHH

21

MeTtopl 00pabOTKH N3MEPUTETHLHON HHPOPMALHH

MeTo1bl MATEMAaTHUCKCKOM CTATHCTUKU M TCOPHH BEPOATHOCTEH JJIs1 00pabOTKH 1 aHAaIM3a
nuc\sMepuTenbHOM HHGOpMaUK. PacuéT BEpOSITHOCTHBIX U CTATUCTHYECKUX XaPAKTEPUCTHK TOKOB U
HaIlps)KEHUU TATOBBIX MOACTAaHIUMN, MUTAIOLINUX U OTCACHIBAIOIINX JIMHUN

22

Mukponporecconbie HHPOPMAIMOHHO-YIPABIISIOIINE CHCTEMBI KOHTPOJIS
TpaHCPOPMATOPOB TATOBBIX MOACTAHLIUN

23

Mukponporiecconble UHHOPMAIMOHHO-YIIPABIISIIOIINE CUCTEMBI KOHTPOJIS
peoOpa3oBaTeIbHBIX arperaToB TATOBBIX MOACTAHIIUN

24

MI/IKpOHpOHCCCOHHe I/IH(I)OpMaLII/IOHHO'yrIpaBJ'IHIOH_[I/IC CUCTCMbI KOHTPOJIA IIPOBOJOB
KOHTAKTHOM CETH U MUTAIOIIUX JIMHUI

25

baznr JaHHBIX HSMCPHTeHBHOﬁ I/IH(l)OpMaLII/II/I
Honsrue BJl. Knaccuduxanums bJ. [Tpuamnmmer moctpoerus u xpanenus b/1. CYB/I.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

/o

HanmenoBanue mabopaTopHbix paboT / KpaTKoe coepKaHue

HporpaMMa MEpEBOJia BEIICCTBECHHBIX YUCEII CO 3BHAKOM MEKAY CUCTEMAMU CUHUCIICHUSA C

OCHOBaHHUEM OT 2 10 32 Ha s3bIKE BBICOKOTO YPOBHSI.

HaHI/IcaHI/Ie HpOFpaMMBI Ha SA3BIKC BBICOKOI'O ypOBHS[ B COOTBETBETCTBHUU C BbBIJAHHBIM BapI/IaHTOM, KOTOpaH
IMPOMU3BOJIUT NEPEBO YNCEJI KIIACCUICCKUM CHOCO6OM MEXAY CUCTEMaMH CUHUCIICHUA HE BXOAAIINMUA B
obmee MmHOkecTBO M. [lepeBoa Mex Iy YnuCIaMy BXOIAIMMH B 00IIee MHOKECTBO M OCYIIIECTBIIIETCS
METOOOM prHHI/IpOBKI/I, YTO OOJIDXKHO 6I>ITB peaJm303aHo B KOIEC HpOFpaMMLI.

Nzyuenune hopmara nmpeacraBieHns BemecTBeHHBIX yrcen B mamsaTH [1K Ha ocHoBe

BAPUAHTHOTO THMA 3aMKCh. MalIMHHBIA HOJIb. MaIIMHHBI STICUIIOH.

HpeﬂCTaBHeHI/Ie 0[[H0171 nu TOﬁ KeE 06J'IaCTI/I NnaMATH Pa3JIMIHBIMU TUIIAMU [JI1 IOHUMAHUA KaK XPpaHATCA
Ppa3JIMYHbIC JaHHbIC B MUKPOIIPOLECCCOPHBIX CUCTCMAX.

HaXO)KZ[CHI/IC MAaInuHHOT'O HYJIA B MaTEMAaTUICCKOM U ITPOTpaMMHOM ITOHWMMAaHWH, 4 TAKKC MAaTKMHHOT'O
OIICUJIOH, JJIA IMMOJIYYCHHOT'O BEIIECTBEHHOI'O YHCJia HyTéM HalmMCaHWA IPOorpaMMbl Ha A3BIKE BEICOKOT'O
YPOBHSL.




HaumeHnoBanue 1ab0opaTopHBIX paboT / KpaTKOe CoAepKaHHE

W3ydenue npaBuil HaNMcaHUs MPOrpamMM Ha sI3bIKe acceMOuiep U paboThI €

KOMITWJIATOpAMH U KPOCC-OTJIaJMUKAMMU.

Hcnonb3oBaHue KOMaH/ MEPECHIIKY JAHHBIX MEXIY MaMsIThi0 U BHYTPEHHUMHU PETUCTPAMU
MUKpPOIpOLEccopa.

Hcnonp3oBanue apudMeTHIecKUX KOMaH JUIsl pacuéra BeIpaKEHH 10 3aJJaHHOU (GopMyJie IPH yYCIOBUH,
YTO MCXOJHBIC Yrcia (IeTble CO 3HAKOM) B IPOIIecce JIF000H 13 apUPMETUUESCKUX OTepaluid He 00pa3yroT
OCTaTKa U HE MEPENOHSAOT 32-X pa3psAHbII peructp.

Hcnonp3oBaHne KOMaH/I CpaBHEHHS, TIEPEX0/1a M BEI30Ba MOAIPOTPaMM IS PEai3allid COPTUPOBKA
TICEBIOCTYYaHBIX YHCEI B paBHBIE 110 00BEMY 00IaCTH MaMSTH.

OnpezencHre BO3MOXHOCTH KOMMYTAIIMK 33JaHHOTO alllapara B sueiku uaepa
KOHTAaKTHOM CETH B 3aBUCHMOCTH OT OalTa-COCTOSHUS BCEX KOMMYTAallUOHHBIX
aliapaTroB B sTUCHKE.

Heo6xoanmo HamucaTh MPOrpamMMy Ha SI3bIKe HU3KOTO YPOBHSI, KOTOpas MO3BOJISCT MPOAHATM3UPOBATh
nr000# OaiT-cOCTOSHUS U TMOO NO3BOJIUTH MMPOU3BECTH KOMMYTAI[IOHHBIE JICHCTBHS B COOTBETCTBHH C
HHM, JIHOO 3aMPETUTh 3TO ENIaTh, HCXO/ U3 MPABIUI Oe3aBapUHON KOMMYTAIIUH 3JIEKTPOOOOPYI0BAHUS B
JNEKTPOIHEPTETHKE.

Pa3pabotka nporpammsl pacuéra ocrarounoro pecypca ITA TII no coBokynHocTu

HU3MEPUTEIIEHON HHPOpMAIHH

Hanucanue IIporpaMMebl, Ha BXO/Q KOTOpOﬁ MOJAa0TCA JaHHBIC C BUPTYAJIbHBIX JaTYUKOB O TEMIIEPATYPE,
Halps>KEHUH, TOKaX OCHOBHBIX Y3JIOB HA, HX aHaJin3 B p€aJIbHOM BPEMCHH, U HAITUCAHUEC
COOTBETCTBYIOIIETO aIrOPUTMa MPOTHO3UPOBAHUS TPOBEACHNUS IJIAHOBO MIPEIYIPEeIUTEIbHBIX padoT
y37oB [TA.

Pa3paboTtka mporpammsl pacuéra TemrepaTypbl HarpeBa poBOJOB KOHTAKTHOM

MOJIBECKH 110 COBOKYITHOCTH 3aMEPOB

Hanucanne IporpaMMbl HCGB,I[OTGHHOBOﬁ 3alllUThI KOHTaKTHOﬁ, Ha BXO/J KOTOpOﬁ IoAAar0TCA JaHHBIC C
BUPTYAJIbHBIX JATYUKOB, UMUTHPYIOMINUX 3aMEPhbI IOT'OJHBIX YCHOBHﬁ, B KOTOPBIX SKCIUTYAaTUPYCTCAH
KOHTaKTHAs CceTh. TOK KOHTAKTHOM CETH 6epéTC$I H3 DJICKTPUICCKOI0O pacqéTa, BbIJAHHOI'O B KA4€CTBEC
HUCXOOHBIX JaHHBIX.

[IpakTrueckue 3aHATHS

o/

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

HepeBOI[ YUCCII MCXKAY NO3UIIMOHHBIMHA CUCTEMAMU CUHUCIICHUA.
B PE3YyIbTATC CTYACHT NOJYYA€T HABbIK OCYIIECTICHUSA MIEPEBOJA YHUCEIT MCIKAY IMMO3UITUOHHBIMHA
CUCTEMaMM CUUCIICHUA.

ApI/I(I)MCTI/I‘-ICCKI/IC ornecpanuru ¢ YucjiaMu B CUCTEMAX CUUCIICHUSA OCHOBAHUEC KOTOPBIX

otianyHo ot 10.
B pe3ynbrare CTyJeHT MOTy9YaeT HaBbIK OCYIIECTBICHUS apu(PMETHISCKUX OTIepaIiuii ¢ YUCIaMHU B
CUCTEMaX CUUCIICHUA

KoaunpoBanue 1emnplii 4rcen co 3HaKOM B MUKPOIIPOIIECCOPHBIX CUCTEMAX.
B PE3YIbTATC CTYACHT NOJYYA€T HABBIK KOAUPOBAHUA YUCEII B MUKPOIIPOLICCCOPHBIX CUCTEMAX.

[IpencraBieHne BEMECTBEHHBIX YUCEN B pa3psIHON ceTke MalnHbL. [lepeBon
BEILECTBEHHOI'0 YMCJla B MAIIMHHBIN KOX. [IOMCK 11 HETO 7K€ MAIIMHHOIO HYJIA U
MAIIUHHOT'O AIICUJIOHA

B pesynprarte cTyneHT odydaeT HaBBIK IPEACTABICHHUS BEIECTBEHHBIX YMCET B Pa3pAIHOI ceTke
MAaIIMHBI ¥ IIEPEeBO/Ia BEIIECTBEHHOTO YHCIIa B MAIIMHHBIN KOJI.

Oco0eHHOCTH MUKPOIIPOIIecCcopa
WzyueHnune BUAOB afpecanii MUKPOIIPOLIECCOpa.




/ Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE
n/m

Komanasr Mukpomnpoueccopa:

- IePEChIIKA TaHHbIX;

- apuMeTHIeCKHe;

- JIOTHUYECKHUE;

- Iepexojia U BBI30Ba MOANPOrpaMM.

Pabora ¢ mporeccopoM BEIIECTBEHHbIX YHUCEIL.

6 |Pa3paboTka mporpaMMsl pacyéra ocTaTOYHOTO pecypca Tpancopmaropa TII o
COBOKYITHOCTH U3MEPUTENBbHON HHPOPMALIUU

B pesynbTaTe CTyneHT HOMTydaeT HaBBIK pa3paboTKa MpOrpaMM pacdéTa OCHOBHOTO 000PYIOBAHUS
MOACTAHIUH.

7 |Pa3paboTka nporpaMmMbl pacuéra TeMIepaTypbl HarpeBa MPoBOJOB KOHTAKTHOMN
MOJIBECKH 110 COBOKYITHOCTH 3aMEpOB

B pesynbTaTe cTyIeHT nosry4aeT HaBbIK pa3padoTKa NporpamMM pacuéra yCTpOHCTB KOHTAKTHON CETH.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

Ne
Bun camocTosTensHOM paboThI

n/m

1 |moaroroBka K J1abopaToOpHBIM paboTam

2 |MOATOTOBKA K MPAKTUYCCKUM 3aHSATHSIM

3 |paborta ¢ JeKIIMOHHBIM MaTEPUAIOM U JINTEPATYPOH

4 | BeInosiHeHHE KypcOBOM paboTHI.

5 | [loaroroBka Kk MPOMEKYTOYHOU aTTECTALIUU.

6 | [loaroroBka K TeKyIeMmy KOHTPOJTIO.

4.4. ITpumepHbIN IEpeUEHb TEM KYpPCOBBIX padOT
Bapuanrt 1

Coznmate 3ampoc kK 0a3e MaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSITOBBIX
NOJCTAaHIMAX  MOCKOBCKOTO  METPONOJIUTEHa B  PA3JIMYHBIX  YCIIOBHUSX
AKCIUTyaTaluy, 00ecreynBaloONINii BO3BpAIlleHHE JaHHBIX O BapUaHTE pacuéra,
Ha3BaHWU TATOBOM MOJCTAHIIMU, TIPOIEHTE 3arpy3KH TATOBOHM mojcTaHmuu 3a 60
MUHYT, IPOLICHTE 3arpy3KH TATOBOM MOACTAHIINY 32 |8 MUHYT, IPOIIEHTE 3arpy3KH
TATOBOM MOJCTAHIMU 32 5 MHUHYT, 3Q(GEKTUBHOM TOKE TATOBOW MOJCTaHIUH,
MaKCHMaJIbHOM TOKE TATOBOW MOJICTAHIINH, CPETHEM TOKE TATOBO MOICTAHITUH.

Heobxoaumpie TaOIUIIBI ¥ TIOJIS B HUX:

Ta6numa: WTp

[Tons: Hassauue TII, Pacxox suepruu, Ilpouent 3arpysku TII 60,
[Tpouent 3arpy3ku_TII 18, ITpouent 3arpy3ku TII 5.
Tabmuma: RMgCxI

[Tons: ItpX, rae X — nopsaAKOBBIM HOMEP OT | 10 mocieaHEN MOICTAaHIIUH.




Bapuant 2

Coznate 3ampoc kK 0a3e NaHHBIX C pe3yibTaTaMd 3aMEPOB Ha TATOBBIX
NOJCTAaHIMSIX  MOCKOBCKOTO — METPOTIONUTCHA B Pa3IMYHBIX  YCIIOBHUSX
AKCIUTyaTalui, 00eCIeYNBAIONINI BO3BpAIICHHE ITaHHBIX O BapHaHTE pacuéra,
Ha3BaHWU TATOBOW IMOJACTAHIIMH, TUIE MPEeoOpa3oBaTeIbHOrO TpaHCHOopMaTOpa,
KOJIMYECTBE BKITIOUEHHBIX npeoOpa3oBaTeIbHBIX Tparchopmaropax,
HOMUHAJIBHOM M PAacuéTHOM TOKE MpeoOpa3zoBarenbHOTO TpaHchopmaropa 3a 60
MUHYT, HOMHUHAJIEHOM ¥ pacu€THOM TOKE MpeoOpa3oBaTeIbHOTO TpaHchopMaTopa
3a 18 MHHYT, HOMHUHAILHOM M pacy€THOM TOKE MpeoOpa3oBaTEIbLHOIO
TpaHchopmaropa 3a 5 MUHYT.

HeoOxoaumble TabIUIBI U TIOJS B HUX:

Tabmuua: NagrPT

[Tons: Ntm, Tun nr, Tok 60, TokxP 60, Tok 18 20, TokP 18 20,
Tox 5 10, ToxP_5 10.
Tabnuna: TjagPst

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

Bapuant 3

Coznmate 3ampoc kK 0a3e MaHHBIX C pe3yjbTaTaMH 3aMEpPOB Ha TSITOBBIX
MOJICTaHIIUSIX ~ MOCKOBCKOTO  METPOTIOJUTEHA B PA3JIMYHBIX  YCJIOBHSIX
AKCIUTyaTalui, OO0CCIeUNBAIONINNA BO3BpaIlleHWE JAaHHBIX O BapuUaHTE pacuéra,
Ha3BaHUW TATOBOW TIOJICTAHIIMW, THIIC IOJYIPOBOJIHUKOBOTO TPEOOpa3oBaTEs,
KOJTUYCCTBE BKJTFOUEHHBIX MOJTYTTPOBOTHUKOBBIX npeoOpa3oBareei,
HOMUHAJIBHOM M Pac4€THOM TOKE IMOJYMPOBOJHUKOBOTO Mpeodpazoares 3a 60
MUHYT, HOMUHAJILHOM M PACYETHOM TOKE TIOYPOBOAHUKOBOTO MPE0Opa3oBaTEIsI
3a 10 MHHYT, HOMHMHAJIBHOM U pPacy€THOM TOKE IMOIYIPOBOJIHUKOBOTO
npeoOpa3oBartens 3a 5 MUHYT.

Heo6xomumbie TaOIUIBI ¥ TIOJIS B HUX:

Tabnuua: NagrPP

[Tons: Ntn, Tun_nm, Tok 3600, ToxP 3600, Tox 10, ToxP 10, Tok 5,
TokP 5.
Ta6nuna: TjagPst

[Mosnsi: Primery Ind, Bkmtoueno, Hazpanue, Tum.



Bapuanr 4

Coznath 3ampoc K 0a3e JaHHBIX C pe3yJbTaTaMd 3aMEpPOB Ha TATOBBIX
MOJACTAHIMAX  MOCKOBCKOTO  METPOIIOJIMTEHAa B  PA3JIMYHBIX  YCJIOBHUSX
AKCIUTyaTaly, 00eCleUnBaIOIUi BO3BpAIlEHUE JIAaHHBIX O BapuaHTE pacyuéTa,
HA3BaHWH TITOBOM IOJCTAHIMH, PACXOAE DHEPTMHM HA TATOBOW IOJICTAHLIUHM B
MBTe4, MaKCUMQJILHOM NHKOBOM PAacXOJ€ SHEPIrUM Ha TITOBOM IMOJCTAHIIMU B
MBTey, cpelHEM paCXOA€ SHEPTUU HA TATOBOM MOJACTAHIIMA B MBTeu.

Heo0OxoauMple TaOIUIIBI U IO B HUX:

Tabmuma: WTp
[Tonsa: Homep TII, HazBanue TII, Pacxon sHeprum.
Tabmuua: RMgCxI

ITona: NMgCx, ItpX, rme X — mopsakoBbli HOMEp OoT 1 g0 mociegHein
MMOJICTAHIINH.
Ta6muma: RMgCxU

[Tonsa: NMgCx, UtpX, rne X — nopsakoBbli HOMEp OT | 10 mocimenHen
IIOICTaHIUU.

Bapuant 5

Coznmate 3ampoc kK 0a3e MaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSTOBBIX
MOJICTaHIUSIX ~ MOCKOBCKOTO  METPOTIOJUTEHA B PA3JIMYHBIX  YCJIOBHSX
AKCIUTyaTalui, 0O0ecrieunBaloONuil MPOBEPKY Kabesneil GpuaepoB TATOBOM CETH U
BO3BpAIllEHUE JaHHBIX O BapUaHTE pacuéra, Ha3BaHUM TATOBOW TMOJICTAHIINH,
Ha3BaHUM (Quaepa, TUMNE Kabess, cedeHuu Kabelnss, KOJWYeCTBE JIMHUM,
JOITYCTUMOM TOKE, paC4ETHOM TOKE, 3arpy3Kke KaOels B MPOICHTAaX.

Heo6xonumbie TaOIUIIBI U TIOJISI B HUX:

Tao6muma: Nagrf

[Tonst: Ha3Banue Tn, HazBanue duaepa, Tun kabens, Tok nomycTUMBIH,
Tok_ pacué€thbiii, KonuecTBO JUHMUIMA.
Tabmuna: TjagPst

[Tonst: Primery Ind, Ha3zBanue, Ctynens.
Tabnuna: Devices

[Tons: S, N_yctporictsa, [Ipumeuanue.

Bapuanr 6



Coznmate 3ampoc K 0a3e MaHHBIX C pe3yibTaTaMu 3aMEpPOB Ha TATOBBIX
NOJACTaHIUSIX  MOCKOBCKOTO  METpPONOJUTEHA B  PAa3jIMYHBIX  YCJIOBHSX
AKCIUTyaTalui, OOeCIeYUBAIOIIMA MPOBEPKY Kabeleld OTCAChIBAIOIIUX JIMHUMA
TATOBOM CETH M BO3BpAIllCHHE JaHHBIX O BapHaHTe pacuéra, Ha3BaHUM TATOBOM
MO/ICTAHIINH, HA3BaHUH 0TCOCA, TUIIE KaOeIsl, CCUCHUH KaOemsl, KOJTUISCTBE TUHUH,
JOMTyCTUMOM TOKE, paC4ETHOM TOKE, 3arpy3Ke Kaldess B MPOLICHTaX.

Heobxoaumpie TaOIHIIBI ¥ TIOJIS B HUX:

Ta6numa: NagrOts

[Tons: HazBanue Tm, HazBanue otcoca, Tun kaGens, a.KonuuecTBo JMHMUM,
Tox_pomyctumeiii, TOK pacu€THBIN.
Tabnuna: TjagPst

[Tonst: Primery Ind, Ha3Banue, CtymeHs.
Tabnuua: Devices

[Tons: S, N_ycrpoiictBa, [Ipumedanue.

Bapuant 7

Coznate 3ampoc kK 0a3e NaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSITOBBIX
MOACTAHIMAX  MOCKOBCKOTO  METPONOJMTEHAa B  Pa3IMYHBIX  YCIOBHUAX
AKCIUTyaTalui, 00eCHeUnBalOINK BO3BpAILlEHUE JAHHBIX JUISI CaMBIX TKEIBIX
BapHAHTOB pacu€Ta o HauboJIbIIEMY CpEAHEMY U HAaHOOJIbIIIEMY MaKCUMAIbHOMY
ToKaM (uuepoB TAroBoil cetu. Bo3Bpaiaemble AaHHbBIE JOJDKHBI COAEPKATbh
uHdopmalio o BapuaHte pacué€ra, HbQexkTuBHOMY TOKYy umepa 1,
MaKkcuMalabHOMY TOKY (puzaepa 1, cpennemy Toky puaepa 1, appexTuBHOMY TOKY
bugepa 2, MakcuMaibHOMY TOKY @Quaepa 2, cpeaHemy TOKy ¢(uaepa 2,
s pexTuBHOMY TOKY (duaepa 3, MaKCUMaIIbHOMY TOKY Quaepa 3, cpeaHeMy TOKY
bunepa 3, apdexkruBHOMY TOKY duaepa 4, MakCUMaIbHOMY TOKY ¢unepa 4,
cpenHeMmy Toky Quaepa 4.

Heobxoanmpie TaOIUIIBI ¥ TIOJIS B HUX:

Tab6muna: TokFider

[Tonst: TokFidX, roe X — nomep dunepa (1-4 mpunamnexar x TII 1, 5-8
npuHaanexat k TII 2, u T.1.).

Bapuant 8

Co3pare 3ampoc K 0a3e JaHHBIX C pe3yibTaTaMH 3aMEpOB Ha TATOBBIX
HOJACTAaHIMAX  MOCKOBCKOIO  METPONOJIMTEHA B Pa3jIMYHBIX  YCIIOBUSX
AKCIUTyaTaluy, 00eCIeUYNBAIOIINK BO3BpAILEHUE JAHHBIX JUISI CaMBIX TKEIBIX



BapHaHTOB pacy€Ta Mo HauOOJIbIIEMY CPETHEMY M HAauOOIbIIEMY MaKCUMaIbHOMY
TOKaM KaOesiell OTCAChIBAIOLIUX JIMHUI TAroBoW ceTu. BosBpaliaemble naHHbIE
JOJDKHBI COZEpaTh MH(OpMalMIO O BapuaHTe pacuéra, 3(P(EKTUBHOMY TOKY
orcoca 1, MakcUMalbHOMY TOKYy oTcoca 1, cpeaHemy TOKy otcoca 1,
3¢ (HeKTUBHOMY TOKY OTcOca 2, MaKCUMaJbHOMY TOKY OTCOCa 2, CpEIHEMY TOKY
orcoca 2.

HeoOxoaumbie TaOIUIBI M TIOJS B HUX:

Taomuma: TokOtsos

[Tomst: TokOtsosX, rme X — mHomep otcoca (1-2 mpunamnexar x TIIT 1, 3-4
npuHamiexat kK TII 2, u T.1.).

BapuanTt 9

Coznath 3ampoc Kk 0a3e JaHHBIX, cojeprKalleld HHPOpMaIUI0 00 UCXOIHBIX
JTAHHBIX MO JUHUU MOCKOBCKOTO METPOIIOJIUTEHA, 00€CTICUMBAIOIINI TPOBEPKY
COOTBETCTBHS M HAJWYHUs TUIIOB Kalejeld M UX CCUCHHUH, YKa3aHHBIX B TaOJUIIC
Devices, Tunam u cedueHusIM kabeliel, ykazaHHbBIX B cripaBouHuke Cab.

Heo0OxoarMpie TaOJIUIIBI U TTOJIS B HUX:

Tabnuua: Devices
[Tons: Cab_type, S.
Tabnuua: Cab
ITons: Marka, S.

BapuanT 10

Coznmate 3ampoc K ©0a3e JaHHBIX C pe3yjdbTaTaMd 3aMepoB  Ha
TOKOMPUEMHHUKAX SJICKTPONOABUKHOTO COCTaBa MOCKOBCKOTO METPOIMOJIUTEHA,
JBUTAIOIIUMCS B MPsIMOM W OOpaTHOM HAMpaBJCHUAX, OOECTICUMBAIOIINI
dbopmupoBanre UHPOPMAIIUU O PaCIPE/ICTICHUN MUHUMAILHOTO HAIPSKEHUS Ha
tokonpuémMaukax OIIC B 3aBUCUMOCTH OT KOOPAWHATHI TYTU A OOOUX
HANpaBJICHUM.

Heo6xonumbie TaOIUIIBI U TIOJISI B HUX:

Tab6muma: ULocl
[Tonsa: Koopaunara, Hanpsixkenue.
Taomuma: ULoc2

[Tona: Koopaunara, Hanpsxenue.



5. Ilepedenb wu3gaHUM, KOTOPBIE PEKOMEHIYETCS MCHIOJIb30BATh MPHU

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).
No

v bubnumorpaduueckoe onucanue Mecro nocrymna

1 | baxosues, . A. MUKPOMPOIIECCOPHBIE CUCTEMBI https://e.lanbook.com/book/118272
yIpaBJIeHNs YCTPOICTBAMH CUIIOBOM AJIEKTPOHUKH: (nata obpamenus: 28.02.2024).
CTPYKTYPBI U QITOPUTMBI: : yuebHoe mocodue / 1. A.
baxosues. — HoBocubupck : HI'TY, 2018. — 219 c.

— ISBN 978-5-7782-3546-5.

2 | Ocokuna, E. b. MukpormnpoueccopHble CUCTEMBI https://e.lanbook.com/book/171805
yrpaBienus : yueonoe nocooue / E. b. Ocokuna. — | (2ata oOpamenns: 21.02.2024).
Bnagusoctok : MI'Y um. agm. I'.. HeBeabckoro,

2020. — 129 c.
3 | UepBenuyk, B. JI. DnekTpoHHbIE U https://e.lanbook.com/book/221762

MHKpPOIIPOLIECCOPHbIE CUCTEMBI YIIPaBIIeHHUs : yueOHo- | (AaTa obpamenns: 21.02.2024).
MeToaudeckoe mocooue / B. JI. UepBenuyk, A. A.
Pynnens. — Omck : Omckuii 'AY, 2018. — 102 c.
— ISBN 978-5-00113-079-6.

4 | Iurapes, JI. A. MukponporeccopHble CHCTEMbI https://e.lanbook.com/book/162813
aBTOMATHUYECKOIO yIpaBJIeHUs : yueOHoe rnocoodue / (nara obpamenus: 21.02.2024).

JI. A. TlurapeB. — Cankr-IlerepOypr : CII6T'AY,
2017.— 178 c.

6. IlepedyeHb COBpEeMEHHBIX MNPOQPECCHOHANbHBIX 0a3 JaHHBIX U
WH(GOPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHUU JUCUUIUIUHBI (MOIYJIA).

1. Pecypc MHKpONpOIIECCOPHOTO  OOECHeYeHHs, B TOM  YHUCIE
ANEKTPOIIOABUKHOTO COCTABA!

www.autex.ru

2. CaiiT 0 MUKpOKOHTpoJuiepax cemeiictBa AVR:

Www.avr.ru

3. IlpuGopsl 15 pa3pabOTKH, HANAAKU, MPOrPAMMHUPOBAHUS, TECTUPOBAHUS
MUKPOIPOLIECCOPHBIX CUCTEM:

www.dessy.ru

4. CtaTbu 0 MPOrpaMMHUPOBAHUH, MUKPOKOHTPOJUIEPAX, MUKPOIIpOLIECCOPax,
nepedepun:

www.habr.com

7. llepedyeHb JNHIICH3MOHHOTO M  CBOOOJHO  PacCIpOCTPaHAEMOIO
MPOrPaMMHOTO OOECIEYCHHUS,, B TOM YHCIIE OTCUYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHHS JUCITUTIIMHBI (MOTYJIs).



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

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

MapxkepHasi J0cKa WK TPOEKTOP

KoMmmbroTepsl  gucruieiiHoro kjacca Kadenpsl  «DJIEKTpOIHEPreTruKa
TpPaHCIIOPTa»

Ha60paT0prU?1 CTCH/ «DNEeMEHThI CUCTEM aBTOMATHUKU M BBIUMCIIMTEIIHHOM
TCXHUKHN).

JlaGopatopHslit cTeH] « MUKPOKOHTPOJUIEPHI M aBTOMATU3AIIUS.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

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

10. OuieHOUHBIE MAaTEPUAIIBI.

OueHOYHbIE MAaTEpUAIIbI, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON

aTTecTaly, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

npodeccop, IOIEHT, J1.H. Kadeapsl
«DNEKTPOIHEPTETUKA TPAHCTIOPTA»

CorJyiacoBaHo:

3aBenyromuii kaheapoir 99T

[Ipencenarens yueOHO-METOAUUECKOM
KOMUCCHUU

B.A. I'peuniHukoB

M.B. llleBmrorun

C.B. Bonoaun



