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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Ilenpto mpenogaBaHusl AWCLMILIMHBL SBISETCA SIBJISETCA IOATOTOBKA
CHEIHAIUCTOB B 00JacTH pa3paboTKH MH(OPMALMOHHO — YIPABISIONIUX CUCTEM
JUiA TOBbIIEHUs d()PEeKTUBHOCTH (PYHKIMOHUPOBAHUS AIETKPUPUIIUPOBAHHOTO
Tpa”cnopra Ha 0aze COBPEMEHHOMU BBIUYHUCIIUTEIBHOU TEXHUKHU,
MHUKPOIIPOLIECCOPOB, MUKPOKOHTPOJIEPOB, KOMIIBIOTEPHBIX U MH(OPMALMOHHBIX
TEXHOJIOTUH.

3ajayaMi JUCUUIUIMHBI SIBISETCS (POPMHUpPOBAHHE Yy CTYIEHTOB 0Oa30BBIX
3HaHUU U yMEHUH B 00J1acTU (PYHKIIMOHHMPOBAHUS, TIOCTPOCHUS U NPUMEHEHUS
MUKPOTIPOIIECCOPHON TEXHHUKHU ISl CO3JaHMs HU(POBBIX MPOTPAMMHBIX CHCTEM
YIpaBJIEHUS OOBEKTAMH SHEPIOCHAOKEHUS MIEKTPHUUECKUX KEIE3HBIX TOPOT.

JlaHHas AMCHMIUIMHA UMEET TPOMAJHOE 3HAYEHUE CO BPEMEH CO3/IaHHUS
NEPBbIX BBIUUCIUTENBHBIX MamuH. [Ipomutoe, coBpemeHHoe u Oyayiiee
MH)XCHEPHOE TBOPYECTBO HEMBICIIUMO 0€3 MNPUMEHEHHUS MHUKPOIIPOLIECCOPHOM
TEeXHUKH. HeMBICTMMO 3TO M JUJIs 31EKTPO3HEPIeTUKH BOOOIIE U TPAHCIIOPTHOM
AJIIEKTPOIHEPTETUKH B YaCTHOCTH. OIHAKO, JUIsL JAHHBIX OTpaciiel H3y4eHHE OCHOB
MUKPOIPOLIECCOPHOM TEXHUKH MPUOOPETAET OCOOEHHBIM CMBICI, TPEOYIOIIHA
PACKpBITh cIeNU(UUYECKHE CTOPOHBI AKCILTYaTAllMM BEIYUCIUTENBHON TEXHUKH Ha
AIEKTPOIHEPTETUUECKUX O00BEKTaX. MUKpONpOIEeCCOpHas TEXHUKAa OTHOCUTCSA K
c1a0OTOYHBIM  CHCTEMaMm, B TO BpeMs KakK DJJIEKTPO’HEPreThka 3TO
BBICOKOBOJIbTHBIE MOIIHBIE CHJIBHOTOYHbIE 00BEKThl. (CoBMecTHas paboTa
HaKJIa/IbIBACT BaXKHbIE U UCKIIIOUUTENIbHbIE TPEOOBAaHNS K TOHUMAaHUIO TOHKOCTEH
(YHKIIMOHUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM, UX allllapaTHOMY IOCTPOCHUIO
U cpencTBaM 0€30TKa3HOT0 HU3KOYPOBHETO MPOrpaMMHUPOBaHMUS.

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHHS N0 JUCHUILUIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmbl (KOMIIETEHIIUIM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-2 - CnocobeH TOHMMATh MPUHIMIBI PabOTBl COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH M HCIOJBb30BaTh MX JUISI pELICHUS 3ajad
poheCCHOHAIBHON JISITEIIbHOCTH,

ITK-3 - Cniocob6eH mpoBOAUThH Pa3paboTKy U AKCIEPTU3Y MPOCKTOB CUCTEM
AIIEKTPOCHAOKEHUST JKEJIE3HBIX JOPOT M METPOIOJIUTEHOB, HUX OTIEIbHBIX
AJIEMEHTOB M TEXHOJOTMYECKHX IPOILIECCOB, B TOM YHCIE, C HCIOJIb30BAHUEM
CUCTEM aBTOMATU3UPOBAHHOTO POECKTUPOBAHUA?;

INIK-5 - Cnoco0eH NpUMEHSTh 3HAHUS B OOJACTH AJIEKTPOTEXHUKH,
AJIEKTPOHUKH U HU(POBBIX TEXHOJIOTUN MPHU PElIeHUH MPO(HEeCCHOHATBHBIX 3a/1a4



OOyueHue 1Mo JUCIUIUTHHE (MOTYJIO) MPE/IoIaraeT, 4To 1o 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
MHUKPOIPOIIECCOPHBIMUA CHCTEMaMH Pa3InIHOTO YPOBHS;

- MepeaoBbIe TEXHOJOTUH WH(OPMAIMOHHOTO OOCCIICUCHHS MPEAIPHUITHIHA,
OTJICJIOB, CTPYKTYP X03SHMCTBa 3JICKTPOCHAOKCHHS.

Baanernb:

- TOHATUMHBIM  anmapaToM B O0JAaCTH  MHUKpPONPOLECCOPHOW H
BBIYMCIIUTEIILHON ~ TEXHHWKH, METOJWKAMHU  pacuéra, IMPOCKTUPOBAHHUS W
JTUATHOCTUKH MUKPOIIPOIIECCOPHBIX CHCTEM;

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

- U3MEPUTENbHBIMU TEXHOJIOTUSAMM [IJI1 aHalnu3a paboTOCIOCOOHOCTH
CPEIICTB U3MEPUTEIHLHON M BEIYUCINTEILHON TEXHUKH, YCTPAHATD UX OTKA3bl WIIH
I'PaMOTHO COCTAaBJIATh aKThl HEUCIIPABHOCTH.

Ymersb:

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

- MPOEKTUPOBAThH M CO3/1aBaTh MPOTPAMMHO — alMapaTHble KOMIUIEKCHI IS
coopa, mepenauu wuHGOpPMAMM U YIOpaBICHUS OOBEKTaMU CO CTOPOHBI
BBIYHCIIATEIBHBIX CUCTEM;

- aHAJIM3UPOBATh COBPEMEHHBIM JAUArHOCTUYCCKUNA TMapK W HAXOJWTThH
BO3MOXHBIE MyTH MOJEPHHU3AIMU, PAa3BUTUS M PACHIUPECHUs] (DYHKIIMOHAIBHBIX
BO3MOXHOCTEH TIOCPEICTBOM TMPUMEHEHUS COBPEMEHHBIX HWH(GOPMAIIMOHHBIX
TEXHOJIOTUN Ha 0a3e MUKPOIPOILIECCOPHBIX CUCTEM.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTb TUCITUTUTMHBI (MOTYJIS).

OO6mast TPyJIOEMKOCTh AMCIUIUIMHBI (MOIyns) coctaBisier 7 3.e. (252
aKaJeMUYeCKUX yaca(oB).



3.2. O0bem gucuMIUIUHBI (MOIynsi) B ¢dopMe KOHTAKTHOM pabOThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu HW  (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 NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 134 70 64
B tom uucane:

3aHATHSA JIEKIIHOHHOTO THIIA 60 28 32

3aHATHS CEMUHAPCKOTO TUTIA 74 42 32

3.3. O0beM auCHMIUIMHBI (MOAYJsl) B (PopMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCSA C
MearoruIecKuMU pabOTHUKAMHK U (WJTH) JTUIIaMU, TIPUBJICKAEMBIMH K peaTu3aIliu
oOpa3oBaTenpHON TpOrpaMMbl  HA HHBIX  YCIOBUAX, TMPU  IPOBEIACHHUH
IPOMEKYTOUHOM aTTecTanuu coctapisier 118 akagemuyeckux vaca (0B).

3.4. ITpu oOy4eHnu 0 UHAUBUAYATLHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4€HHH, 00bEM NUCIUILUIMHBI (MOIYJIs1) MOXKET OBITh peaiu30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHONU padOThl 00yYaroIuXcs, a Takxke B (hopme
KOHTaKTHOU pabOThl 00Yy4YarOIIUXCSl C MEJarormueCKuMU pabOTHUKaMU U (WJIN)
JULAMH, MPUBJIEKAEMBIMH K peaiM3alui 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH POBEAEHUHU POMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCUUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COEPKaHNE
/1

1 |OO0mwue cBenenus.
Ilenu u 3amaun Kypca, ero cBA3b C IpyrMMH JUCUUIUIMHAMU. KpaTkuil HCTOpUYECKUI OUEpK pa3BUTHS

MHKPOIPOILIECCOPOB X MHKPOKOHTPOJUIEPOB, 3aK0H Mypa

2 |DneMeHTHl TEOPUH YIIPaBICHUS

Vupasienue, BUIbI yIPaBiIeHuUs], mpouece ynpasieHus. CHCTeMa 2IIeKTPOCHAGKEHHS KaK CIIOXKHBIH
00beKT ynpasienus. Mecto, poib H (pyHKIHOHAIbHBIE 00A3aHHOCTH MUKPOIIPOLIECCOPOB U
MHKPOKOHTDPOJIIEPOB B YIIPABJICHUH PAa3INYHBIMH 0OBEKTAMH 3JIEKTPOCHA0KEHHUSI DIIEKTPUIECKUX

JKCJIC3HBIX JOpOr

3 [[TocTpoeHne MUKPOIPOIIECCOPHBIX CUCTEM YIIPABICHUS
[IpuHUMD neiicTBHS CHCTEM YIpaBIIeHHs] Ha OCHOBE MUKPOIIpolieccopoB. DyHKIMOHAIbHAS CXeMa




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

MHKPOIIPOIIECCOPHOH CHCTEMBI YIIPABICHNUS, B3aUMO/ICHCTBHE BCeX (DYHKIMOHAIBHBIX OJIOKOB MEXITY
coboit. [lonstue muHHOM apxuTeKTypsl. L{upKysiums nHbOpMAaIK B MUKPOIIPOLIECCOPHBIX CHCTEMAaX
yIpaBieHUs

[Ipencrapnenre nHGOPMAIIMK B MUKPOIIPOLIECCOPHBIX CUCTEMAX

ApudmMeTHuecKkrue OCHOBBI PaOOTHI MUKPOIIPOIIECCOPHBIX CUCTEM YIpaBicHUs. [103UIIMOHHBIC CUCTEMBI
cuncienus. [lepeBox urcen n3 0THON CHCTEMBI CUYUCICHHA B Apyrue. @opMaThl IpeICTaBICHUL
[EJIOYUCIICHHOH YUCIIOBOI HH(OPMAIMX B MEKPOIIPOIIECCOPE U ITPABHJIA BHITIOTHEHNUS apH(PMETHISCKUX
omnepauuil HaJl HUMHU.

®DopMaTHI PEICTABICHHUS IeTIOYNCICHHON YHCIOBOW HHPOPMALINK B MUKPOIIPOIIECCOPE U TIPaBUIIa
BBITIOJTHEHHS apu(METHIECKIX OTEPaIiii Hal HUIMH

DyYHKIIMOHUPOBAHUE MUKPOIIPOLIECCOPOB

Knaccudukanus mukponponeccopoB. Tunosast CTpyKkTypa COBpEMEHHOT'O MUKpOIpoLieccopa u
MHUKpOKOHTpoJuIepa. Pabounii ki nporneccopa. Peructpsl 0011ero u crenuaibHOro Ha3HAUSHHUSI.
I'apBapackas u poH-HeliMaHOBCKasi apXUTEKTYPbl OpraHU3aLNH TaMSITH.

ApxuTeKTypa rpadIecKuX MpoLeccOpoB U NX MPUMEHEHHUE ISl HerpaMueCKUX BBIYMCICHHH.
CermenTtupoBanue namatu. Jlamn namsatu. Ctexu. [lpepsiBanus. Pexxumsl anpecanyu

OcHoBBHI s13bIKa accembiepa is mporeccopoB cemeiictpa Intel P6 u cemetictea AVR
CrpykTypa nporpamMmsbl Ha si3bike accemouepa. Jlekcembl. JIMpEKTHBBI ONPeaeIeHUs TaHHBIX. THIIbI
orepaTropoB acceMOIepHbIX mporpammax. CTpyKTypa KOMaH/IbI Ha sI3bIKe acceMOiiepa. ['pymibl KoMaH
mukpomnporteccopa. Ctpykrypa komanj B CISC u RISC mpoueccopax. MMX, SSE, SIMD pacmpenust
KOMaHI

KOMaHI[BI MNEPEChUIKU JJaHHBIX
. Pabora co crekoMm. Anpecarus creka. Komannael 3arpy3kn/usBiedeHus B/u3 creka. Ilepenaua mapamerpos
B TIOANIPOTPAaMMBI Yepe3 CTEK

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

KOMaHI[BI YIIpaBJICHUSA ITOPSAAKOM BBIIIOJIHCHUA MTPOTPAMMBI
Komanns! cpaBHeHHa. KoMaHapI 6€3ycI0BHOTO U YCIOBHOTO Tiepexoia. KoMaHIp1 opraHu3aIiiy IHKIOB.
Komanzs! BBI30Ba MOANIPOrpaMM U BO3BpaTa U3 HUX

10

HOFI/I‘-IGCKI/IG KOMaHIbI U KOMaHIbI MaHI/IHy.]'II/IpOBaHI/Iﬂ 6I/ITaMI/I
Jlormueckue koManasl. Buner casura. Komasus! pknmdeckoro capura. KoMaHap! moOUTOBOM 00paboTKH

11

KOMaHI[BI JJIA pa6OTI)I C MaCCUBaMHU U CTPOKaMH
KomaHpl cpaBHEHHS, CKAHUPOBAHUS, TIEPECHUIKH, COXPAHCHHUS U 3arpy3Ku CTPOK. [IpehuKChl MOBTOPEHHUS.
®aru HanpaBJeHHs MPU padoTe co cTpokaMu. TabaruuHbIe KOMaHIbI

12

COBpeMeHHBIC cpeacrBa p83pa6OTKI/I MHKPOIIPOUCCCOPHBIX CUCTEM YIIPABJICHU A
Bosmoxxaoct MatLab, Simulink ¢ Habopamu unctpymentos Control Design, Fixed Point, Real-Time
Workshop Embedded Coder. Cuctema CoDeSys

13

CTpyKTypa CIOKHBIX MUKPOIIPOLECCOPHBIX CUCTEM
HpI/IHHI/IHLI MOCTPOCHUA CIIOKHBIX MUKPOIIPOUECCOPHBIX CUCTEM, BEAYLIINEC (OCHOBHBIG) " BEAOMBIC
MHUKPOTIPOIIECCOPHI

14

HpeI[CTaBJ'ICHI/IC I/IH(I)OpMaI_[I/II/I B MUKPOIIPOLIECCOPHLIX CUCTEMAX

15

WuTepdeiicsl COBpeMEHHBIX MUKPOIIPOLIECCOPHBIX CUCTEM
Knaccudukanus unrepgeiicos. [TocnenoBaTensHble 1 NapauiesbHbIE, TPOBOAIHBIEC M OECIPOBOIHbBIE
unrep¢eiicel. Ksuruposanus. Konrponbasie cyMmbl. [lakeTsr

16

[TporpaMMHoO-arnnapaTHbIi IPUHIUI TOCTPOEHUS UPOPMALTMOHHO-YITPABISIOIINX
CUCTEM




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Crroco051 pa3paboTku anroputMoB U nporpamm st MUY C. OcoGeHHOCTH peau3aiii HeIpEepEIBHOTO H
JIICKPETHOTOo ynpasieHus. [IporpaMmMupoBaHue BCTpanBaeMbIX cucteM. IIporpaMMupoBaHie CHCTEM
peasbHOr0 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! noctpoenus AL B MUKpOIIPOLIECCOPHBIX CUCTEMAX

Mapanmensrsnii AL naterpupyromuit AL, AT mociegoBaTeTsHOTO MPUOIIDKEHHS, KACKa HBIC
AIII, curma-nensta ALIT

19

Xapakrepuctuku uHTerpupoBaHubsix ALIT B MUKpoOmpoIiecCopHbIX cUcTeMax
XapaKTepI/ICTI/IKI/I HpeOGpa?,OBaHPISI, KBaHT HpeO6pa30BaHI/IH, L[I/I(l)(l)epeHHI/IaﬂbHaH 1 MHTErpaJibHasg
HENMHEWHOCTH, Pa3psIHOCTh, IyM, ObICTpoieiicTBUE. OCOOCHHOCTH MHOTOKaHAILHOU PaOOThI

20

Hepapxuueckas ctpykTypa xo3siictBa 3HeprocHadkenust OAO "PX/" u

WH(POPMALMOHHBIE TOTOKH B HEH

OnemMeHTapHbIA 00BEKT AIEeKTpocHaOKeHUs. Pacipenenenne nHGOpMaLny O YPOBHIM HepapXuUYecKoi
CTPYKTYPBI YIIPABJICHUS XO3SMCTBOM JIEKTPOCHA0KeHNs. [IepBUYHBIN H TIPOM3BOIHEIE TApaMETPhI
pabotel. TpeboBanus k OBICTpOIEiicTBHIO cOOpa M 00pabOTKH N3MEPEHHOH HH(OPMAITHH

21

MeTtopl 00pabOTKH N3MEPUTEIHLHON HHPOPMALTHH

MeTo1bl MATEMAaTHYCKCKOM CTATHCTUKU M TCOPHU BEPOSTHOCTEH JJIsl 00pabOTKH U aHAIH3a
nuc\sMepuTenbHOM HHGOpMaUK. PacuéT BEpOSITHOCTHBIX U CTATUCTHYECKUX XaPAKTEPUCTHK TOKOB U
HaIpsKEHUU TATOBBIX MOACTAHIMHM, TUTAIOLIUX U OTCACHIBAIOIINX JIUHUN

22

Mukponporecconbie HHPOPMAIMOHHO-YIPABIISIOIINE CHCTEMBI KOHTPOJIS
TpaHCPOPMATOPOB TATOBBIX MMOJACTAHLIUN

23

Mukponporecconbie HHPOPMAIMOHHO-YIPABIISIOIINE CHCTEMBI KOHTPOJIS
peoOpa3oBaTeIbHBIX arperaToB TATOBBIX MOACTAHLIUN

24

MI/IKpOHpOHCCCOHHe I/IH(I)OpMaI_II/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 pabOThI

o/

HaumenoBanue 1abopatopHbIX paboT / KpaTKOe CoAepKaHNE

HporpaMMa NEpeBOJia BEHIECCTBCHHBIX YUCECII CO 3BHAKOM MECKAY CUCTEMAMU CHHUCIICHUSA C

OCHOBaHHUEM OT 2 10 32 Ha sA3bIKE BBICOKOTO YPOBHSI.

HaHI/IcaHI/Ie HpOFpaMMBI Ha SA3BIKC BBICOKOI'O ypOBHS[ B COOTBETBECTCTBHUHU C BbIJJAHHBIM BapI/IaHTOM, KOTOpaﬂ
IMPOMU3BOJIUT NEPEBO YNCEJI KIIACCUICCKUM CHOCO6OM MEXIY CUCTEMAMU CYUCJIICHUA HE BXOAAIIUMHA 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 HpOFpaMMBI.

Nzyuenune dhopmara npeacTaBieHns BeMeCTBeHHBIX yrcel B maMsTH [1K Ha ocHOBe

BAPUAHTHOTO THMA 3aMKCh. MalIMHHBIA HOJIb. MaIIMHHBI STICUIIOH.

HpeﬂCTaBHCHI/IC OILHOI\/'I nu TOﬁ Ke 06J'IaCTI/I NaMATH PA3JTIMIHBIMU THUIIAMU JJI1 IOHUMAHUA KaK XPpAHATCA
Ppa3JIMYHbIC JaHHbIC B MUKPOIIPOLCCCOPHBIX CUCTEMAX.

HaxonczleHne MAIIUHHOT' O Hy.]'[ﬂ B MAaTCMAaTHYCCKOM U HpOFpaMMHOM IIOHMMAaHHH, a TAKXKC MAallIMHHOTO
OIICHJIOH, JIs HOHy‘IeHHOFO BCIIICCTBCHHOI'O YHCJIa l'IyTéM HaIlITUCaHUus l'[pOFpaMMI)I Ha SI3BIKC BEICOKOT'O
YPOBHSL.




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

W3ydenue npaBuil HaNvMcaHus IPOrpamMM Ha sI3bIKe acceMOuiep U paboThI €

KOMITWJIATOpAMH U KPOCC-OTJIaJMUKAMMU.

Hcnonp3oBaHue KOMaH[ NEPECHUIKH JAHHBIX MEXAY NaMAThI0 U BHYTPEHHUMH PETUCTPaMU
MUKpPOIpOLEccopa.

Hcnonp3oBanue apudMeTHIECKUX KOMaH JUIs pacuéra BhIpaKeHH 110 3aJlaHHON (OopMyJie ITPpU YCIIOBHH,
YTO MCXOJHBIC Yrcia (IeTbIe CO 3HAKOM) B IpoIlecce 000 13 apuMETHIECKUX OTepanuii He 00pa3yoT
OCTaTKa U HE MEPENOHSAOT 32-X pa3psAHbII peructp.

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

OnpezencHre BO3MOXHOCTH KOMMYTAIIMK 33JaAHHOTO arnapara B ssueiiku puaepa
KOHTAaKTHOM CETH B 3aBHCHMOCTH OT OalTa-COCTOSHUS BCEX KOMMYTAallUOHHBIX
alirrapaToB B sTUCHKE.

Heo6xoanmo HamucaTh MPOrpaMMy Ha SI3BIKe HH3KOTO YPOBHSI, KOTOPast O3BOJISET MPOAHATH3HPOBATh
nr000# OaifT-cocTOSHUS U TMOO MO3BOJIMTH IIPOU3BECTH KOMMYTAIIMOHHBIE JICHCTBHS B COOTBETCTBHU 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/J KOTOpOﬁ NMOJAa0TCA JaHHBIC C BUPTYAJIbHBIX JaTYUKOB O TEMIIEPATYPE,
Halps>KEHUH, TOKaX OCHOBHBIX Y3JIOB HA, HX aHaJin3 B p€aJIbHOM BPEMCHH, U HAITUCAHUC
COOTBETCTBYIOIIETO aIrOPUTMa MPOTHO3UPOBAHUS TPOBEACHNUS IJIAHOBO MIPEIYIPEeIUTEIbHBIX padoT
y370B [TA.

Pa3paboTka mporpaMMel pacuéra TemrepaTypbl HarpeBa MpoBOJOB KOHTAKTHOM

MIOJIBECKH 110 COBOKYITHOCTH 3aMEPOB

Hanucanne IporpaMMbl HCGB,I[OTCHHOBOﬁ 3alIHUThI KOHTaKTHOﬁ, Ha BXOJ KOTOpOfI IOAAar0TCA JaHHBIC C
BUPTYAJIbHBIX JATYUKOB, UMUTHPYIOMINUX 3aMEPhbI IOT'OJHBIX YCHOBHﬁ, B KOTOPBIX OKCIUTYATUPYCTCH
KOHTaKTHAs CceTh. TOK KOHTAKTHOM CETH 6epéTC$I H3 DJICKTPUICCKOI0O pacqéTa, BbIJAHHOI'O B KA4€CTBEC
HUCXOOHBIX JaHHBIX.

[IpakTrueckue 3aHATHUS

o/

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

HepeBOI[ YUCCIT MCXKAY NO3UIIMOHHBIMHA CUCTEMAMU CUHUCIICHUA.
B PE3ybTATC CTYACHT NOJYYAC€T HABbIK OCYIICCTICHUA MIEPEBOJA YHUCLEIT MCIKAY IMMO3UITUOHHBIMHA
CUCTEMAaMM CUUCIICHUA.

ApI/Iq)MCTI/I‘IeCKI/IC onepanru ¢ YnucCjiiaMu B CUCTEMAX CUUCIICHUS OCHOBAHUEC KOTOPBIX

otianyHo ot 10.
B pesysbTate CTYASHT MOAyYaeT HaBbIK OCYIICCTBICHHS apu()METHUCCKIX OIMEPAIHiA C YUCIIAMH B
CUCTEMaX CUUCIICHUA

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

[IpencraBieHne BEMIECTBEHHBIX YUCEN B pa3psIHON ceTKke MalunHbL. [lepeBon
BEILECTBEHHOI'0 YMCJla B MAIIMHHBIN KOX. [IOMCK 11 HETO 7K€ MAIIMHHOIO HYJIA U

MalllMHHOI'O 3IICUJIOHA
B pesynbrare CTyAEHT 1OIy4aeT HaBbIK IPEICTaBICHUS BELIECTBEHHBIX YUCEJI B Pa3psIIHOM CEeTKe
MalIMHbI U IEPEBO/Ia BELIECTBEHHOTO YKCJIa B MAILIMHHBIN KO,

OcobeHHOCTH MUKPOTIPOIIEccopa
HSy‘lCHI/IC BHUJOB aJpecalliuyu MUKpoIIponeccopa.




/o

TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

Komanasr Mukpomnpoueccopa:

- IePEChIIKA TaHHbIX;

- apupMeTHUECKHE;

- JIOTHUYECKHUE;

- Iepexojia U BBI30Ba MOANPOrpaMM.

Pabora ¢ mporeccopoM BEIECTBEHHbIX YUCE.

Pa3paboTka nporpammsl pacuéra ocTaTrouHOro pecypca tpanchopmatopa TII mo

COBOKYITHOCTH U3MEPUTENBbHON HHPOPMALIUU
B pesynbTaTe CTyneHT HOTydaeT HaBBIK pa3paboTKa MpOrpaMM pacdéTa OCHOBHOTO 000PYIOBAHUS
MOACTAHIUH.

Pa3paboTka mporpaMMsbl pacuéra TemrepaTypbl HarpeBa MpoBOJOB KOHTAKTHOM

IMOABECKHU IO COBOKYITHOCTH 3aMEPOB
B pesynbraTe cTyIeHT nosry4aeT HaBbIK pa3padoTKa NporpamMM pacuéra yCTPOHCTB KOHTAKTHON CETH.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

/o

Bun camocTosiTensHO#M paboThI

MOJArOTOBKA K 1a00paTOpHBIM paboTam

MMOATrOTOBKA K NPAKTHUYCCKUM 3aHATHAM

paboTa ¢ JEKHNOHHBIM MaTepUaJIOM U JIUTEPATYPOil

Brimonnenue kypcoBoi paboThI.

IToaroroBka k HpOMe)KYTOqHOﬁ aTTcCTalluu.

| O | W N| -

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO.

noACTaHIMAX  MOCKOBCKOIO  METPONIOJUTEHAa B PA3JIMYHBIX  YCIIOBUSX
AKCIUTyaTalu, 0OecreyrBaroIfii BO3BpaIlleHUE JAHHBIX O BapUaHTE pacuéra,
Ha3BaHWM TATOBOM MOJCTAHUMU, ITPOLEHTE 3arpy3KU TATOBOW MOACTaHIMH 3a 60
MHHYT, IPOLIEHTE 3arpy3KH TSATOBOW MOACTAaHINH 32 |8 MUHYT, IPOLEHTE 3arpy3Ku
TATOBOM MOJCTAHIMHU 32 5 MHUHYT, 3P(GEKTUBHOM TOKE TATOBOW MOACTAHIIUH,
MAaKCUMAJIbBHOM TOKE TSTOBOW MOJICTAHIINH, CPETHEM TOKE TATOBOM MOJACTaHIUU.

4.4. ITpumepHbIN IEpeUEHb TEM KYpPCOBBIX padOT
Bapuanrt 1

Coznmate 3ampoc kK 0a3e NMaHHBIX C pe3yjbTaTaMu 3aMEpPOB Ha TATOBBIX

HeoOxoanMeble TaOIUIBI U TTOJIS B HUX:

Tabmuua: WTp

[Tons: Hassauue TII, Pacxox suepruu, Ilpouent 3arpysku TII 60,

ITpouent 3arpy3ku TII 18, IIponent 3arpy3ku TII 5.

Tabmuma: RMgCxI

[Tons: ItpX, rae X — nopsSAKOBBIM HOMEP OT | 10 mocieaHEN MOICTaHIIUH.




Bapuant 2

Coznath 3ampoc K 0asze JaHHBIX C pe3yibTaTaMHd 3aMEPOB Ha TITOBBIX
NOJCTAaHIMSIX  MOCKOBCKOTO — METPOTIONUTCHA B Pa3IMYHBIX  YCIIOBHUSX
SKCIUTyaTallui, 00eCIeYnBAIONIM BO3BpAICHUE JAHHBIX O BapHaHTE pacuéra,
Ha3BaHWU TATOBOW IMOJACTAHIIMH, TUIE MPEeoOpa3oBaTeIbHOrO TpaHCHOopMaTOpa,
KOJIMYECTBE BKITIOUEHHBIX npeoOpa3oBaTeIbHBIX Tparchopmaropax,
HOMUHAJIBHOM M PAacuéTHOM TOKE MpeoOpa3zoBarenbHOTO TpaHchopmaropa 3a 60
MUHYT, HOMUHAJIEHOM M pacuy€THOM TOKE MpeoOpa3oBaTeIbHOTO TpaHchopMaTopa
3a 18 MHHYT, HOMHHAJIbBHOM M pacy€éTHOM TOKE MpeoOpa3oBaTEIbLHOIO
Tpanchopmaropa 3a 5 MUHYT.

Heobxoanmbie TaOIUIIBI ¥ TIOJISL B HUX:

Tabmuua: NagrPT

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

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

Bapwuant 3

Coznmate 3ampoc kK 0a3e NaHHBIX C pe3yjbTaTaMu 3aMEpPOB Ha TSITOBBIX
MOJICTaHIIUSIX ~ MOCKOBCKOTO  METPOTIOJUTEHA B PA3JIMYHBIX  YCJIOBHSIX
AKCIUTyaTallii, OO0eCIeUnBAIONIMN BO3BpAIllCHUE JaHHBIX O BapHaHTE pacuéTa,
Ha3BaHUW TATOBOW TIOJICTAHIIMW, THIIC IOJYIPOBOJIHUKOBOTO TPEOOpa3oBaTEs,
KOJTUYCCTBE BKJTFOUEHHBIX MTOJTYTTPOBOTHUKOBBIX npeoOpa3oBareei,
HOMUHAJIBHOM M Pac4€THOM TOKE IMOJYMPOBOJHUKOBOTO Mpeodpazoares 3a 60
MUHYT, HOMUHAJILHOM U PACYETHOM TOKE MOJTYTPOBOIHIUKOBOTO MPeoOpa3oBaTeis
3a 10 MHHYT, HOMHMHAJIBHOM U pPacy€THOM TOKE IMOJIYIPOBOJIHUKOBOTO
npeobOpa3oBaTess 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

[Tossi: Primery Ind, Bxmtoueno, Hazpanue, Tum.



Bapuanr 4

Coznath 3ampoc K 0a3e JaHHBIX C pe3yJbTaTaMH 3aMEpOB Ha TSITOBBIX
MOJACTAHIMAX  MOCKOBCKOTO  METPOIIOJIMTEHAa B  PA3JIMYHBIX  YCIIOBUSX
AKCIUTyaTaly, 00eCleUnBaIOIUi BO3BpAIlEHUE JIAaHHBIX O BapuaHTE pacyuéTa,
HA3BaHWH TITOBOM IOJCTAHIMH, PACXOAE DHEPTMHM HA TATOBOW IOJICTAHLIUHM B
MBTe4, MaKCUMQJIbHOM NMHKOBOM PAacXOJ€ SHEPIrUuM Ha TITOBOM MOJCTAHIIMU B
MBTey, cpelHEM pacXOAe SJHEPTUU HA TATOBOM MOJACTAHIIMUA B MBTeuy.

Heo0OxoauMple TaOIUIIBI U IO B HUX:

Tabmuma: WTp
[Tossi: Homep TII, Hazsanue TII, Pacxon sHeprum.
Tabmuua: RMgCxI

ITona: NMgCx, ItpX, rne X — mopsakoBblii HOMEp OoT 1 10 mociegHein
MMOJICTAHIINH.
Ta6muma: RMgCxU

[Tonsa: NMgCx, UtpX, rne X — nopsaakoBbli HOMEp OT 1 10 mocimenHen
IIOICTaHIUU.

Bapwuant 5

Coznate 3ampoc kK 0a3e JMaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSITOBBIX
MOJCTaHIUSIX  MOCKOBCKOTO  METPOTOJUTEHA B  PA3JIMYHBIX  YCJIOBHSX
AKCIUTyaTalui, 00eCieunBaIONIUi MPOBEPKY Kabeseil GpuaepoB TATOBOU CETH H
BO3BpAIllEHUE JaHHBIX O BapUaHTE pacuéra, Ha3BaHUM TATOBOW TMOJICTAHIINH,
Ha3BaHUM (Quaepa, TUMNE Kabess, cedeHuu Kabelnss, KOJWYeCTBE JIMHUM,
JOMyCTUMOM TOKE, pacC4ETHOM TOKE, 3arpy3Ke kadesis B MPOIIeHTaxX.

Heo6xonumbie TaOIUIIBI U TIOJISI B HUX:

Ta6muma: Nagrf

[Tons: Ha3Banue Ttn, HazBanue ¢uaepa, Tun_kabensa, Tok nomycTuMsbli,
Tok_ pacué€thbiii, KoinuecTBO JWHMIMA.
Tabmuna: TjagPst

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

[Tons: S, N_yctporictsa, [Ipumeuanue.

BapuanT 6



Coznmate 3ampoc K 0a3e NMaHHBIX C pe3yibTaTaMu 3aMEPOB Ha TATOBBIX
NOJACTAHIUSIX  MOCKOBCKOTO  METpPONOJUTEHA B  Pa3jMYHbIX  YCJIOBUSX
AKCIUTyaTalui, OOeCIeYUBAIOIIMA MPOBEPKY Kabeleld OTCAChIBAIOIIUX JIMHUMA
TATOBOM CETH M BO3BpAIllCHHE JAaHHBIX O BapHaHTE pacuéra, Ha3BaHUM TATOBOM
MOJICTAHIIUH, HA3BAHUU OTCOCA, TUIIE KaOesi, CCUeHUH Ka0elis, KOJIUYECTBE JIMHUM,
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_nomyctumeiii, TOK pacu€THBIN.
Ta6numa: TjagPst

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

[Tons: S, N_ycrpoiictBa, [Ipumedanue.

Bapuant 7

Coznate 3ampoc K 0a3e NaHHBIX C pe3yibTaTaMd 3aMEpPOB Ha TATOBBIX
MOACTAHIMAX  MOCKOBCKOTO  METPONOJUTEHA B  Pa3jUYHbIX  YCJIOBUSX
SKCIUTyaTaluy, 00eCleUYUBAIOIINN BO3BpAILlEHUE JAHHBIX JUISI CaMBIX TKEIBIX
BapHAHTOB pacu€Ta o HauboJIbIIEMY CpEAHEMY U HAaHOOJIbIIIEMY MaKCUMAIbHOMY
ToKaM (uuepoB TAroBoil cetu. Bo3Bpaiaemble AaHHBIE JOJDKHBI COAEPKaTh
uHdopmalio o BapuaHte pacuérta, dddexkTuBHOMY TOKy ugepa 1,
MaKkcuMalabHOMY TOKY (puzaepa 1, cpennemy Toky puaepa 1, appexTuBHOMY TOKY
bugepa 2, MakcuMaibHOMY TOKY @Quaepa 2, cpeaHemy TOKy ¢(uaepa 2,
s pexTuBHOMY TOKY (uaepa 3, MaKCUMaIIbHOMY TOKY Quiepa 3, cpeaHeMy TOKY
bunepa 3, apdexkTuBHOMY TOKY duaepa 4, MakCUMalIbHOMY TOKY ¢uuepa 4,
cpeaHeMy TOKy duaepa 4.

Heobxoanmpie TaOIUIIBI ¥ TIOJISL B HUX:

Tab6muna: TokFider

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

Bapuant 8

Coznmate 3ampoc kK 0a3e MaHHBIX C pe3yibTaTaMd 3aMEpPOB Ha TATOBBIX
MOJICTAHIIUSIX ~ MOCKOBCKOTO  METPOTIOJIUTEHA B PA3JIUYHBIX  YCJIOBHSX
AKCIUTyaTalui, 0OCCIICUNBAIONINN BO3BpAIICHUE JAHHBIX IS CaMBIX TSKEIBIX



BapUAHTOB pacy€Ta 1o HauOOoJIbIIIEMY CPEHEMY U HAHOOIBIIIEMY MAKCUMAITEHOMY
TOKaM Kabeliel OTcachIBAIOIIMX JIMHUM TATOBOM ceTu. BosBpaiiaembie TaHHBIC
JOJDKHBI COZIep)kKaTh MHMOpMalMO O BapuaHTe pacuérta, 3h(PEeKTUBHOMY TOKY
oTcoca 1, MakcMMallbHOMY TOKYy oTcoca 1, cpeaHemMy TOKy otcoca |1,
3¢ (HeKTUBHOMY TOKY OTCOCa 2, MaKCUMaJIbHOMY TOKY OTCOCa 2, CpEIHEMY TOKY
oTcoca 2.

Heo0xoauMple TaOIHIBI U TTOJIS B HUX:

Taomuma: TokOtsos

[Tomst: TokOtsosX, rme X — mHomep otcoca (1-2 mpunamnexar x TIIT 1, 3-4
npuHamiexar k TI1 2, u T.14.).

BapuanTt 9

Coznath 3anpoc Kk 06a3e JaHHBIX, cojeprKaiieid nHPopMaIuio 00 UCXOTHBIX
JAHHBIX MO0 JUHUU MOCKOBCKOTO METPOIOJIMTEHA, 00ECIEUMBAIOIINNA MTPOBEPKY
COOTBETCTBHUS U HAJIMYWS TUIOB Kabeled U UX CEYCHH, yKa3aHHBIX B TaOJIHUIIE
Devices, Tunam u cedeHusiM kabenel, yka3aHHbIX B cipaBouHuke Cab.

HeoOxoaumMpie TaOMHITBI M 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 AJIEKTPOTOJBUKHOTO COCTaBa MOCKOBCKOTO METPOIOJIMTEHA,
JNBUTAIOIIUMCS B MPsIMOM W OOpaTHOM HAaMpaBJEHUAX, OOECTICUMBAIOIINI
dbopmupoBanre UHPOPMALIUUA O pacpe/IeICHUH MUHUMAIILHOTO HAIPSKEHUS Ha
tokonpuémMHukax OIIC B 3aBUCUMOCTH OT KOOPJAWMHATHI MYTU I OOOUX
HANpaBJICHUM.

Heo6xonumbie TaOIUIIBI U TIOJISI B HUX:

Tab6muma: ULocl
[Tonsa: Koopaunara, Hanpsixkenue.
Ta6muma: ULoc2

[Tonsa: Koopaunara, Hanpsikenue.



5. TlepedyeHp wW3gaHUH, KOTOPBIE PEKOMEHIYETCS HCIOJIb30BaTh IPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

ri\/ri 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. MukponponeccopHbie CUCTEMbI https://e.lanbook.com/book/171805
ynpasieHus : yuebnoe nocobue / E. b. Ocoxuna. — | (1ara obpamenus: 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
aBTOMATHYECKOTO YIIpaBjieHus : yueOHoe nocobue / | (Aara obpamenns: 21.02.2024).

JI. A. ITurapes. — Canxkr-Ilerepoypr : CIIOI'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!

Wwww.autex.ru

2. CaiiT 0 MUKpOKOHTpoJuiepax cemeiictBa AVR:

WwWWw.avr.ru

3. ITpuGopsl 15 pa3pabOTKH, HANAAKU, MPOrPaMMHUPOBAHUS, TECTUPOBAHUS
MUKPOIPOLIECCOPHBIX CUCTEM:

www.dessy.ru

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

www.habr.com

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPAHSIEMOTO
MpPOrpaMMHOT0 OO€CTeUYeHHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJI1 OCBOCHUS JUCIUTIIMHBI (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
TCXHUKW).

JlabGopaTtopHsIit cTeHa « MUKPOKOHTPOJUIEPHI U aBTOMATH3AITHS.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

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

10. OueHOUHBIE MAaTEpHUAIIBI.

OLeHOYHbIE MATEPHUAIIBI, TPUMEHSIEMBIE TIPU NPOBEICHUM ITPOMEKYTOUYHON

aTTecTaluy, pa3pabaThiBalOTCSI 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



