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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):

ITK-3 - CnocobeH mpoBOAUThH pa3paboTKy M AKCIEPTU3Y MPOECKTOB CUCTEM
AIIEKTPOCHAOKEHUS JKCJIE3HBIX JOPOT W METPOIOJIMTCHOB, WX OTACIBHBIX
AJIEMEHTOB M TEXHOJOTHMYECKHX TPOIIECCOB, B TOM YHCJE, C HCIOIH30BAaHHEM
CHUCTEM aBTOMATU3HPOBAHHOTO MPOCKTHPOBAHUSA?;

IIK-5 - CnocoOeH pemniaTh Hay4YHO-TEXHMUYECKHE 3a/laud B 00JIACTH CBOEH
MpOoECCUOHATILHON  JICSITEIBHOCTH C  KCMOJB30BaHWE 3HAaHUW B  00JacTH
AIEKTPOTEXHUKH, ITICKTPOHUKH, dTIEKTPOTEXHUUECKHX TETEeH U MAIIIHH.

OO0y4eHwue 1o JUCUUILUIMHE (MOAYJII0) MPEANoJaraeT, 4To Mo €ro pe3yJibraTam
oOyyaroruiicst Oyier:



3HaTh:

- COBpPEMEHHBbIE MHUKPOIMPOLIECCOPHBIE CHCTEMBI HA KEJIE3HOJOPOKHOM
TPAHCIIOPTE B 00JIACTH 3JIEKTPOIHEPTETUKH;

- OCHOBHBIC TEXHUYECKHE HOPMATHUBHI 10 (YHKIMOHUPOBAHHUIO CHCTEM
TATOBOTO JJICKTPOCHAOKEHHUS, BO3MOXKHOCTH HUX HXMEPEHUS] W KOHTPOJIS
MHUKPOIIPOIECCOPHBIMU CUCTEMaMH Pa3IMYHOTO YPOBHS;

- MEpEe/IOoBbIe TEXHOJIOTUHW WH(POPMAIIMOHHOTO OOecTedueHUs] MPEeAIPHUATUA,
OTJICJIOB, CTPYKTYP XO35HUCTBA JICKTPOCHAOKCHUSI.

Baanern:

- TNOHATUMHBIM  anmapaToM B O0JAaCTH  MHUKpPONPOLECCOPHOW H
BBIYMCIIUTEIILHONM  TEXHHWKH, METOJUKAMU pacuéra, MPOCKTUPOBAHHUS W
JTUarHOCTUKH MUKPOITPOIICCCOPHBIX CUCTEM;

- I3bIKaMH BBICOKOT'O U HU3KOT'O YPOBHEH JIJIs1 MPOrpaMMUPOBAHUS U OTJIAJIKU
MHUKPOIIPOIIECCOPHBIX CHUCTEM, HaBbIKAMH PaOOTHl ¢ 0a3aMH HaHHBIX M S3UKOM
3ampoca K HUM;

- U3MEPUTENbHBIMA TEXHOJIOTUAMH [IJI1 aHalu3a paboTOCIOCOOHOCTH
CPEIICTB U3MEPUTEIHLHOU M BEIYUCIUTEILHON TEXHUKH, YCTPAHATD UX OTKA3bl WIIN
I'PaMOTHO COCTAaBIIATh aKThl HEUCIIPABHOCTH.

Ymersb:

- aHAJIM3UPOBATh WM BBHIOWpaTh HamOosiee S(PPEKTUBHBIE MPOTrPaMMHBIE
MPOIYKThI, MUKPOIIPOIIECCOPHHBIE KOMIIOHEHTHI, YPOBHU NPOTPAMMHUPOBAHUS U
anmapaTHble TIaTGOPMbI TP Pa3pabOTKE YCTPOMCTB YNpPaBICHUS U KOHTPOJIS;

- MMPOEKTHUPOBATh M CO3/JaBaTh MPOTPAMMHO — alMapaTHbhIe KOMILIEKCHI s
coopa, mepenauud wuHGOpPMAMM U YIOpaBICHUS OOBEKTaMU CO CTOPOHBI
BBIYHCIIUTEIBHBIX CUCTEM;

- aHAJIM3UPOBATh COBPEMEHHBIM JAHMArHOCTUYCCKUNA TMapK W HAXOJWTThH
BO3MOXHBIE MyTH MOJEPHHU3AIMU, PAa3BUTUS M PACHIMPEeHUs] (DYHKIIMOHAIBHBIX
BO3MOXHOCTEH IOCPEICTBOM TMPUMEHEHUS COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUN Ha 6a3e MUKPOIPOILIECCOPHBIX CUCTEM.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Obmas Tpy10eMKOCTh JUCITUTUTHHBI (MOJTYIIS).

OO6mast TPyJIOEMKOCTh AUCHUIUIMHBI (MOAyJsi) cocTaBisier 7 3.e. (252
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIumHbl (MOAyJsi) B (opMe KOHTAaKTHOW paboThI
oOydJarommxcss ¢ MEJarorTMYeCKUMH  padOTHUKaAaMU W (WIKM)  JIHUIAMH,



IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTeNIbHOM NpOorpaMMbl HAa UHBIX YCIOBUSX,
U MIPOBEICHUH YUEOHBIX 3aHATUH:

KonugectBo uacos
Tun y4eOHBIX 3aHSTHIA Cemectp
Bceero

Ne8 | Ne9

KonrtaktHas paboTa mpu npoBeieHIH yUeOHBIX 3aHATHH (BCETO): 106 42 64
B ToMm uncne:

3aHATHUS JICKIHOHHOTO THIIA 60 28 32

3aHATUS CEMUHAPCKOTO THIA 46 14 32

3.3. O06bemM mucCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITEIIBHONW padOThI
oOydJarommxcsi, a Takke B (opMe KOHTAKTHOW pabOTHl OOyYarommxcsi C
Mearoru4ecKuMy paboTHUKAMHU U (WJTH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTu3aIliH
oOpa3oBaTeNpHON TporpaMMbl HAa HWHBIX YCIOBHUSX, TMPU MPOBEICHUU
IPOMEKYTOUHOM aTTecTaluu coctapisieT 146 akageMuyeckux vaca (0OB).

3.4. ITpu oOy4eHUH 0 UHAUBUAYATLHOMY Y4eOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4e€HHH, 00bEM NUCIUIUIMHBI (MOYs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POPME CaMOCTOSTENBHOU padOThl 00yUaIoOIUXCs, a TAKKe B (hopme
KOHTAKTHOM pabOThl 00YUYAIONIUXCS C MEJAarorMuyeCKuMU pabOTHUKAMU U (WJIN)
JUIAMH, TIPUBIIEKAEMBIMH K peain3aliii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCJIOBHSIX, IPH IPOBEACHUH IIPOMEXYTOYHOM aTTECTALIUN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

Temaruka JI€KIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |OOGmue cBeneHwus.

Lenu n 3aauu Kypca, €ero CBs3b ¢ APYTUMH AUCIUIUTMHAME. KpaTKuii HICTOPHYECKUIT 0UepK pa3BUTHS
MHKPOIIPOIIECCOPOB U MUKPOKOHTPOJIJIEPOB, 3aKOH Mypa

2 |DneMeHTHI TEOPUH YIIPABICHHS

YmupasieHne, BUABI YIIpaBIeHH, Iporecc ynpasieHus. CrctemMa 31eKTpoCcHa0KEeHNS KaK CIIOKHBIN
00BeKT ynpasneHus. Mecto, ponb ¥ pyHKIIMOHAIBHBIE 005 3aHHOCTH MHUKPOIIPOIIECCOPOB U
MHUKPOKOHTPOJIEPOB B YIIPABICHUH PA3INIHBIMHA 00BEKTAMHU 3JICKTPOCHAOKEHHS JIIEKTPHUECKIX

KEJIE3HBIX IOPOT

3 [[TocTtpoeHre MHUKPOIPOIIECCOPHBIX CUCTEM YTIPABICHUS

[TpuHIMD nelicTBHS CHCTEM YIpaBJICHHs] HA OCHOBE MUKpOIIpolieccopoB. DyHKIIMOHAIbHAS CXeMa
MHKPOIIPOLIECCOPHOM CUCTEMBI YIIPaBIICHNUs, B3aUMO/IeiicTBIE BCeX (PyHKIMOHAIBHBIX OJIOKOB MEXILY
coboii. [lonstue mmHHOM apxuTeKkTypsl. L{upkynsaius nHGopMaiy B MUKPOIIPOLIECCOPHBIX CUCTEMAax

yIpaBieHUs




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

[IpencraBnenne nHGOPMALIUK B MUKPOIIPOLIECCOPHBIX CHCTEMaxX

Apudmernueckue 0CHOBBI pabOThl MUKPOIIPOLECCOPHBIX CUCTEM yIpaBieHUs. [I03MIHOHHBIE CHCTEMBI
cuncnenus. [lepeBos yncen U3 0OJHON cucTeMbl cCUMCIeHUs B Apyrue. GopMatsl IpeCTaBICHUS
LeJIOYHCIIEHHON YUCIIOBOM HH(OPMAIIMU B MUKPOIIPOLIECCOPE U IIPABUIIA BHIIOJIHEHHS apU(METHIECKHUX
omnepanuii HaJl HUMH.

dopmaThl IpencTaBIeHH LIeIOYHCICHHON YUCI0BOM NH(OPMAIMU B MUKPOIIPOLIECCOPE U NIPaBHUiIa
BBITIOJTHEHHS apU(PMETHIECKUX ONepanyii Hal HUIMHU

DYyHKIMOHUPOBAHUE MUKPOIIPOLIECCOPOB

Knaccudukanus mukponponeccopos. Tumnosast CTpyKTypa COBPEMEHHOTO MUKPOIIPOIIECCOPA
MHUKpOKOHTpouIepa. Paboumii ikt mporeccopa. Peructpsr o0miero u creruaibHOTO Ha3HAYCHUS.
IapBapnckas u pon-HelimaHOBCKast apXUTEKTYpbl OpPraHU3aLH TaAMSITH.

ApxuTeKTypa rpapiueckux IpoLeccopoB U UX MPHUMEHEHHUE ISl Herpa)UuecKUX BEIYUCICHHH.
CermentupoBanue namsat. Jlamn namsaru. Creku. IpepsiBanus. Pexxumsl agpecaryu

OcHoBblI s13bIKa accembiepa i mpoieccopoB cemeiictpa Intel P6 u cemelictea AVR
CrpykTypa ImporpaMMbl Ha si3bIke accemOunepa. Jlekcemsl. JIupeKTHBHI OonpeeieH s JaHHBIX. THTIBI
orepaTtopoB acceMOIepHBIX mporpaMMax. CTpyKTypa KOMaHIIBI Ha sI3BIKE acceMOiepa. ['pynibr komas
Mukponporueccopa. Ctpykrypa komang B CISC u RISC npoueccopax. MMX, SSE, SIMD pacmupenust
KOMaH/I

KOMaHI[BI MNEPEChIIKU JaHHBIX
. Pabora co crekoM. Anpecanus creka. Komanasl 3arpy3ku/usBiedeHus B/u3 creka. [lepenaua napamerpos
B IIOJIIPOrPaMMBI Y€pe3 CTEK

ApudmeTndeckre KOMaHIbl

Apudmernueckne KOMaHIHL 8-, 16-, 32-x u 64-0MTOBOE CIIOKCHHE, BRIYUTaHIE, YMHOXCHUE U JCTICHHE.
Apudpmernueckre KOMaH/Ibl CO 3HAKOM

KOMaHI[BI YHpaBJICHUA HOPAAKOM BBITTOJIHCHUA IPOTPpaMMbI
Komannsr cpaBHenust. Koman s 0€3ycI0BHOTO M yCIOBHOTO nepexo/ia. KoMaH bl opraHn3anyy MUKIIOB.
Komanzs! BBI30Ba OATIPOTpaMM U BO3BpaTa U3 HUX

10

Jlornueckue KOMaHJbl U KOMaHbl MAHUITYJIMPOBAHUA outamu
Jlornueckue komanasl. Bunel casura. Komans! ipknngeckoro casura. Komanas! mobutosoit 06paboTku

11

KOMaHI[BI JIIA pa6OTI)I C MaCCUBaMHU U CTPOKaMH
Komanze! cpaBHEHUs, CKAHUPOBAHUSL, TIEPECHUIKH, COXPAHEHUS U 3arpy3KH CTPoK. [Ipedukcs moBTOpEeHMS.
®naru HarpaBieHus pu pabore co cTpokamu. TabIUIHBIE KOMaH B!

12

CoBpeMeHHbIE cpeicTBa pa3pabOTKU MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIECHUS

BosmoxuocT MatLab, Simulink ¢ Habopamu nactpymentos Control Design, Fixed Point, Real-Time
Workshop Embedded Coder. Cucrema CoDeSys

13

CprKTypa CJIOKHBIX MUKPOIIPOLECCOPHBIX CUCTEM
ITpUHIUIIBI TOCTPOEHHS CIOKHBIX MUKPOIIPOLIECCOPHBIX CUCTEM, BeAyIIne (OCHOBHBIE) U BEJIOMBIE
MUKpPOIIPOLIECCOPBL

14

[Tpencrasienue nHGoOpMaluy B MUKPOTIPOLIECCOPHBIX CUCTEMAX

15

MHTCp(I)CfICLI COBPCMCHHBIX MUKPOIIPOUCCCOPHBIX CUCTEM
Krnaccudukarus narepdeticos. IlocnenoBaTensHple U napaiensHble, TPOBOIIHBIE U O€CIIPOBOIHEIE
uatepdeiicel. KButnposannsa. KontponsHsie cymmel. [TakeTs

16

[IporpammHo-anmapaTHBIH NPUHIIUIT TOCTPOCHUS UPOPMALIMOHHO-YIIPABIISIOIINX
CHCTEM
Cnioco0s1 pa3paboTku anroputMoB 1 nporpamm st MUY C. OcobeHHOCTH peann3aliiiy HelpepbIBHOTO U

JICKPETHOTOo ynpasieHus. [IporpaMMupoBanie BCTpanBaeMbIxX cucteM. IIporpaMMupoBaHie CHCTEM
peanbHOro BpeMEHU




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

17

[onsarue 06 nH(MOPMAITMOHHBIX TEXHOJIOTHIX
DJeMEHTHI I/IH(l)OpMaHI/IOHHLIX TeXHOJ'IOFHfI, TCOpUN I/IH(l)OpMaIII/II/I 1 TCOpHHU YIIPABJICHUA

18

[Tpuniuner noctpoerust ALIIT B MUKpOTIpO1IECCOPHBIX CUCTEMAaX
Mapamnensusiit AL, unterpupyronmii AL, ALIT nocnenoBaTeabHOro NpHONMKEHHsI, KaCKa HbIC
AT, curma-gensta AL

19

XapakTepucTuku HHTEerpupoBaHHbIX ALIl B MUKpOIIpOLIECCOPHBIX CUCTEMAX
XapaKTepuCTHKH MPpeoOpa3oBaHus, KBAaHT peoOpazoBaHmst, IuddhepeHInaNpHas 1 HHTErpaibHas
HENTMHEWHOCTH, Pa3psIHOCTh, IIyM, ObIcTpoaeiicTBre. OCOOEHHOCTH MHOTOKAaHAIBHON paOOTHI

20

Hepapxuueckas cTpykTypa xo3siicTBa 3HeprocHadkennst OAO "PX/" u
nH(pOpPMallMOHHbIE TTOTOKU B HEH

DneMeHTapHBIH 00BEKT CKTpOoCHaOKeHMs. Pactipenenenue nHGOpMAIMU TI0 YPOBHAM HEepapXUIeCKO
CTPYKTYPhI YIIPpaBJICHUSA XO3SIMCTBOM SHeKTpOCHaG)KeHI/IH. HepBI/I‘IHLII/I 1 MPOU3BOJAHLIC MMapaMETPhI
pabotsl. TpeboBanus k ObICTpOACiCTBIIO cOOpa 1 00pabOTKU N3MEPEHHOW HH(POPMAIIH

21

Metoap! 00paboTKH H3MEPUTEIHHON HH(DOpMAITUH

MGTOI[BI MaTeMaTHICKCKOM CTAaTUCTHKH B TCOpUU BCpOHTHOCTeﬁ JIIA O6pa6OTKI/I M aHaJin3a
HC\3MepHTeHLHOI>'I I/IH(I)OpMaL[I/II/I. Pacuér BCPOATHOCTHBIX U CTATUCTUYCCKUX XaPAKTCPUCTHUK TOKOB U
HaHpﬂ)KeHI/Iﬁ TATOBBIX HO,I[CTaHL[Hﬁ, MUTAOIUX U OTCACBIBAIOIINX JIMHAN

22

Muxkpornpoiiecconble HHPOPMAITMOHHO-YIIPABIISIFOIINE CUCTEMBI KOHTPOJIS
TpaHcPOPMATOPOB TATOBBIX MOACTAHIIUN

23

Muxkpornpoiiecconble HHPOPMAITMOHHO-YIIPABIISIFOIINE CUCTEMBI KOHTPOJIS
peoOpa30BaTENbHBIX arperaToB TATOBBIX MOACTAHITUN

24

MukpomnporeccoHbie HHPOPMAITMOHHO-YIIPABIISIIONINE CHCTEMBI KOHTPOJISI IIPOBOJIOB
KOHTAKTHOM CETHU U ITUTAIOLINX JIMHUN

25

ba3bl taHHBIX H3MEPUTENHHOM HHPOPMALTUH
Ioustue BJI. Knaccudukarus BJ1. Ilpunnunst noctpoenus u xpanenus bJI. CYB/I.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HanmenoBaHue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

HporpaMMa NEpeBOJia BEHICCTBCHHBIX YUCCII CO 3HAKOM MECKAY CUCTEMAMU CUHUCIICHUA C

OCHOBaHUEM OT 2 710 32 Ha S3bIKE BBICOKOI'O YPOBHSI.

Hammcanne MpOorpaMMbl Ha A3bIKE BBICOKOI'O YPOBHA B COOTBECTBETCTBHUU C BbIJAHHBIM BapHUAHTOM, KOTOPAsA
MMPpOU3BOAUT NEPEBOJ YHUCECI KIACCUICCKUM CIIocoooM MCKAY CUCTEMAaMH CHHCIICHUA HE BXOAAIIMMU B
obmree MHOkecTBO M. [lepeBox MEXIy YnCIIaMU BXOSIIAMU B 001I[ee MHOXKeCTBO M OCyIIeCTBIsSeTCS
METOAOM TI'PYIIITUPOBKH, YTO JOJIKHO OBITh pCain30BaHO B KOAE IPOrpaMMBbl.

I/ISYI-ICHI/IC (bopMaTa MpEeaACTaBJIICHHA BCIICCTBCHHBIX YUCCII B ITAMATU IIK Ha ocHOBe

BAPHUAHTHOI'O TUIIA 3aITUCh. MamuHHBINA HOJIb. MaIlIMHHBI SIICUJIOH.

[pencraBieHue OAHON U TOH ke 00JaCTH MAMSATH Pa3IMYHBIMU THIIAMH AJIs HOHUMAHHS KaK XPaHsITCSI
pa3MYHbIC JaHHBIC B MUKPOIIPOLIECCOPHBIX CUCTEMAaX.

Haxo)kxaeHre MaliMHHOTO HyJIS B MATEMaTHYECKOM U POrPaMMHOM IOHUMAHUH, 8 TAK)KE MAIIMHHOTO
STCHUIIOH, JUIS MOJYYSHHOTO BEIECTBEHHOTO YHCIIa MyTEM HAITMCAHHUS POrPaMMBbI Ha S3bIKE BBICOKOTO
YPOBHSL.

I/IBYI-ICHI/IC IpaBUJI HAlTUCAHUA ITPOTrpaMM Ha A3BIKC acceM6nep n pa6OTLI C
KOMITUJIATOPAMH U KPOCC-OTIIaAUNKaAMHU.

Hcnons3oBanue KOMaHI NEPECHUIKU JaHHBIX MEXKIY MaMATHI0O U BHYTPEHHUMHA PETUCTPAMU




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

MHKpPOIIPOIIECCOpa.

Hcnonp3oBanue apudMeTHISCKUX KOMaH sl pacyéTa BBIPAXKCHHUSI [0 33JJaHHOHN (popMyJie TIPU YCIIOBHH,
YTO MCXOJHBIC YKcia (IeTbIC CO 3HAKOM) B IpoIlecce JIF000H 13 apuMETHIECKUX Omepanuii He 00pa3yoT
OCTaTKa U HE MEePEnoHSIOT 32-X pa3psAHbII perucTp.

Hcnonb3oBaHue KOMaH CpaBHEHUS, IEPEX0a U BbI30Ba MOANPOTPaMM JJIsl peanu3alii COPTUPOBKU
TICEBIOCTYYAHBIX YUCEI B PaBHBIC MO 00BEMY 00JIACTH MAMSITH.

OnpeneneHre BO3MOXHOCTH KOMMYTAIIMH 33JJaHHOTO arnapaTa B sideiiku puaepa
KOHTaKTHOM CETH B 3aBUCUMOCTHU OT 0aiiTa-cOCTOSHUS BCEX KOMMYTAIIMOHHBIX
aIrapaToB B sSTYCHKE.

Heo0xoanMo HammcaTh MporpaMMy Ha S3bIKE HI3KOTO YPOBHS, KOTOpAs MO3BOJISET IPOAHATTU3UPOBATh
m000# 6aiT-COCTOSAHUS U TUOO IMO3BOJIUTE MPOU3BECTU KOMMYTAallMOHHBIC HeﬁCTBHﬂ B COOTBCTCTBUMU C

HHUM, 6o 3alpeTUTH 3TO ACJIaTh, UCXOJd U3 MPaBUJI 663aBapHﬁH0ﬁ KOMMYTaluu 3HeKTpOO60pyHOBaHI/IH B
QJICKTPOIHCPICTUKE.

Pa3paboTka mporpammel pacuéra ocratounoro pecypca [1A TII mo coBokynmHOoCTH

U3MEPUTEIBHON HHPOPMALIUU

Hanmcanne mporpamMmel, Ha BXO KOTOPOI MOAAIOTCS JaHHBIE C BUPTYaIbHBIX JATINKOB O TEMIIEpaType,
HaIpsKEHUH, TOKaX OCHOBHBIX y3110B [1A, Mx aHamu3 B pealbHOM BPEMEHH, U HallMCaHUE
COOTBETCTBYIOIIETO AITOPUTMA IPOTHO3UPOBAHHMS MPOBEICHHS IIAHOBO MPEAYIPEIUTEIBHBIX PadOT
y3108B I1A.

Pa3paboTka mporpaMMel pacuéra TemrepaTypbl HarpeBa MpoBOJOB KOHTAKTHOMN

IMOABECKU IO COBOKYITHOCTH 3aMEPOB

Hanuncanue nporpamMmsel nceBAOTEIIOBOM 3alUThl KOHTAKTHOW, HA BXOJl KOTOPOW MOJAI0TCS TaHHBIE C
BUPTYaJIbHBIX JATYMKOB, UMUTHUPYIOIIUX 3aMEPhI MOTOJIHBIX YCIOBUH, B KOTOPBIX 3KCIUTyaTUPYETCS
KOHTaKTHas ceTh. TOK KOHTAKTHOW ceTH OepETCcs U3 IMEKTPUICSCKOTO pacy€Ta, BEIJAHHOTO B KaYECTBE
HCXOIHBIX JaHHEIX.

[IpakTrueckue 3aHATHUS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

HepCBOIL YUCCI MCKAY MO3UIIUOHHBIMHA CUCTEMAMU CUHUCIICHUS.
B PpeE3ybTaTe CTYACHT HOJYYACT HABbIK OCYIICCTICHUSA MIEPEBOJAA YHUCEIT MCIKAY IMMO3UITUOHHBIMHA
CUCTEMAaMM CUUCIICHUA.

ApudmeTnueckre onepanuy ¢ YUCIaMU B CUCTEMAX CUHUCIEHHS] OCHOBaHHE KOTOPBIX
orinyHo ot 10.

B pesyabrare CTYICHT MOAyYaeT HaBBIK OCYIISCTBICHHS apu(hMETHUSCKUX ONEPALIUi ¢ YHCIaMHU B
CHUCTEMAaX CUUCIICHUS

KO,Z[I/IpOBaHI/Ie TIEJIBIM YUCET CO 3HAKOM B MHUKPOIIPOLECCOPHBIX CUCTEMAX.
B pesynbrare CTyJEHT NOJIy4aeT HaBbIK KOAUPOBAHMSI YUCENl B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

IIpencraBienne BEMIECTBEHHBIX YUCEN B pa3psIHON ceTKe MalnHbL. [lepeBon
BEIL[ECTBEHHOI0 YMCJa B MAIIMHHBIN Koa. [ToMCK /U1t HETOo ke MAIlIMHHOTO HYJIS U
MalIMHHOTO ATIICUJIOHA

B PE3yJbTAaTC CTYACHT NOJYYA€T HABBIK ITPEICTABJICHNA BECIICCTBCHHLIX YUCCII B pa3p${}1H0171 CECTKE
MAIlIWHBI U TIEPEBOJIa BEHICCTBECHHOT'O YKCJia B MAaIlIMHHBIA KOI.

OcobeHHOCTH MUKpOMpoLeccopa
M3yuenune BUIOB afpecaliii MUKpOIpoLEeccopa.
Komanasr Mukpomnponeccopa:

- IEPECHIJIKA JAHHBIX;

- apuMeTHICCKUE;

- JIOTUYECKHUE;




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/m

- Iepexo/ia U BEI30BA IOIPOTPaMM.
Pabora ¢ mporeccopoM BeIECTBEHHbIX YUCE.

6 |Pa3pabotka nmporpamMmsl pacuéTa 0CTaTOUHOTO pecypca Tpanchopmaropa TII o

COBOKYITHOCTH W3MEPUTENIbHON HHpOpMaLiu
B PE3YyJIbTATC CTYACHT NOJYYa€T HAaBbIK pa3pa60TKa nporpamm pacqéTa OCHOBHOTO 060pyﬂOBaHI/IH
IOJACTAaHIIUH.

7 |Pa3pabotka nporpaMmsl pacuéra TEMIEpaTypbl HarpeBa POBOJOB KOHTAKTHOM
IIOIBECKH 10 COBOKYITHOCTH 3aMEPOB

B pesynbraTe CTyeHT HOMTydaeT HaBBIK Pa3pabOTKa MPOrpaMM pacdéTa yCTPOHCTB KOHTAKTHOMN CETH.

4.3. CamocrosiTenbHas padoTa 00y4daroImuxCs.

/ Bun camocTosiTennsHOM paboThI
/1

MOJTrOTOBKA K J1a00OpaTOpHBIM paboTam

IMOAr0TOBKA K IIPAKTHYCCKHUM 3aHATHAM

paboTa ¢ JeKIIMOHHBIM MaTepUAIOM U JIUTEPATypPOil

Berlinonnenue kypcoBoii paboThI.

IToaroToBKa K MpOMEXYTOYHOM aTTECTALIMH.

o O | W N| B

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpeueHb TEM KYPCOBBIX pabOT
Bapuanrt 1

Coznmate 3ampoc kK 0a3e JMaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSTOBBIX
noACTaHIMAX  MOCKOBCKOIO  METPONIOJUTEHA B PA3JIMYHBIX  YCIIOBMSX
AKCIUTyaTaluy, 00ecreynBaloOuIii BO3BpAIleHHE JaHHBIX O BapUaHTE pacuéra,
Ha3BaHWM TATOBOM NMOJCTAHUMU, ITPOLEHTE 3arpy3KU TATOBOM MOACTaHIMH 3a 60
MHHYT, IPOLIEHTE 3arpy3KH TATOBOW MOACTAaHIMHU 32 |8 MUHYT, MPOLEHTE 3arpy3Ku
TATOBOM MOJCTAHIMHU 32 5 MHUHYT, 3(P(HEKTUBHOM TOKE TATOBOW MOJCTaHIMUHU,
MAaKCUMAJIbBHOM TOKE TATOBOW IMOJCTAHIIMH, CPEIHEM TOKE TATOBOM NOACTaHIUU.

Heobxoanmbie TaOIUIIBI ¥ TIOJISL B HUX:

Ta6numa: WTp

[Tons: Hassanue TII, Pacxoa sueprum, Ilpouent 3arpysku TII 60,
ITpouent 3arpysku_TII 18, Ilpouent 3arpy3ku TII 5.
Tabmuma: RMgCxI

[Tonsa: ItpX, rne X — nopsAAKOBBIN HOMEP OT | A0 mocieaAHEN MOICTAHIIUH.

Bapuant 2



Co3mare 3ampoc K 0a3e JaHHBIX C pe3yJIbTaTaMH 3aMEPOB Ha TITOBBIX
MNOJCTAaHIUSAX  MOCKOBCKOTO  METPOIIOJUTEHa B  PA3JIMYHBIX  YCIOBHUSX
IKCIUTyaTanuy, 00eCIICUnBAIONINK BO3BpAIICHUE JTAaHHBIX O BapHaHTE pacuéra,
Ha3BaHWUW TATOBOM MOJCTAHIIMK, THIE MPeoOpa3oBaTeIbLHOTO TpaHChopMaTopa,
KOJINYECTBE BKJTFOUEHHBIX npeoOpa3oBaTeIbHBIX TpaHchopMaTopax,
HOMHUHAJILHOM U Pacu€THOM TOKe IpeoOpa3oBaTeibHOTO TpaHcdopmaropa 3a 60
MHUHYT, HOMHHAJIBHOM M PaCYETHOM TOKE MPEoOpa3oBaTeILHOIO TpaHCPopMaTopa
32 18 MHHYT, HOMHHAJILHOM M pPacYéTHOM TOKE MPeoOpa30BaTEIHLHOIO
TpaHcpopmaTopa 3a 5 MUHYT.

Heo0xonuMble TaOIHIIBI X TIOJS B HUX:

Ta6muma: NagrPT

[Toma: Ntn, Tun nr, Tok 60, TokP 60, Tok 18 20, TokP 18 20,
Tox 5 10, ToxP_5 10.
Ta6nuna: TjagPst

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

Bapuanr 3

Coznmate 3ampoc K 0a3e MaHHBIX C pe3yjbTaTaMH 3aMEpPOB Ha TSTOBBIX
MOACTAaHIMSIX  MOCKOBCKOTO  METPOIIOJIUTEHA B Pa3IUYHBIX  YCIOBHAX
AKCIUTyaTallui, OOCCIEUYMBAIONIMN BO3BpAIllEHUE JAHHBIX O BapUaHTE pacuéra,
HA3BaHUU TATOBOW IMOJCTAHIIMHU, TUIIE TMOJYIMPOBOJHUKOBOIO Mpeodpa3oBaTes,
KOJIMYECTBE BKJTFOUEHHBIX MOJTYTTPOBOTHUKOBBIX npeoOpazoBareneii,
HOMHHAQJIBHOM U PACYETHOM TOKE MOJYMPOBOAHUKOBOTO TpeodpazoBatens 3a 60
MHUHYT, HOMAHAJILHOM B PACYETHOM TOKE TIOJTYTIPOBOAHIUKOBOTO TIPE0Opa3oBaTEIISI
3a 10 MHWHYT, HOMHHAJIHHOM U pPacy€THOM TOKE IOJIYIPOBOJIHUKOBOTO
npeodpazoBaresis 3a S MUHYT.

Heo6xomumpie TaOIUIIBI ¥ TIOJISI B HUX:

Ta6muma: NagrPP

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

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

Bapuant 4

Coznmate 3ampoc kK 0a3e NMaHHBIX C pe3yjbTaTaMd 3aMEpPOB Ha TSTOBBIX
MOACTAaHIMSAX  MOCKOBCKOTO  METPONOJUTEHA B  PA3UYHBIX  YCIOBHSX



AKCIUTyaTaly, 00eCleUnBaIOIMK BO3BpAIllCHHE TaHHBIX O BapUaHTE pacyéTa,

HAa3BaHWH TITOBOM IOJCTAHIMU, PACXOAE DHEPTrMHM HA TATOBOW IOJICTAHLIHUH B

MBTe4, MaKCUMAJIIBHOM NHKOBOM PAacXOJE€ SHEPTrUHM Ha TITOBOM IMOJCTAHIUU B

MBrTe4, cpeHeM pacxoae YHEPTUM Ha TATOBOU MOACTAHIMU B MBTeu.
Heo0OxoauMple TaOIUIIBI U TTOJIST B HUX:

Tabmuma: WTp
[Tonsa: Homep TII, HasBanue TII, Pacxon sHeprum.
Ta6muma: RMgCxI

[Tomsa: NMgCx, ItpX, rne X — mopsiakoBelid HOMEp OT 1 10 mocinegHei
[OJICTaHLINN.
Ta6muma: RMgCxU

[Tomsa: NMgCx, UtpX, rne X — mopsakoBblii HOMEp OT | 110 mocnemaHen
MOJICTAaHIINH.

Bapuant 5

Cozmate 3ampoc K 0a3e MaHHBIX C pe3yjbTaTaMH 3aMEpPOB Ha TSTOBBIX
MOACTAHIMSIX  MOCKOBCKOTO  METPOIOJIUTEHA B Pa3IUYHBIX  YCIOBHUAX
AKCIUTyaTaruy, 00eCIeunBaIOIUNk MPOBEPKY Kabenel (uaepoB TATOBOM CETH H
BO3BpAIllcHUE JaHHBIX O BapHaHTe pacuéTa, Ha3BaHUU TATOBOM I1OJCTAHIIMH,
Ha3BaHUM (Quaepa, TUIE Kadensd, CceYeHUuH Kabelns, KOJWYeCTBE JIMHHM,
JOITYCTUMOM TOKE, pacu€THOM TOKE, 3arpy3Ke KaOessl B MPOIeHTaX.

HeoOxomuMple TaOIUIIBI M TTOJIST B HUX:

Ta6muma: Nagrf

[Tons: Ha3Banue T, HazBanue ¢uaepa, Tun_kaOens, Tok AomycTUMBIi,
Tok_ pacué€tnbiii, KonuecTBO nWHMIMA.
Ta6nuna: TjagPst

[Tonst: Primery Ind, Ha3zBanue, CtyrmieHs.
Tabnuua: Devices

[Tons: S, N_yctporictsa, [Ipumeuanue.

BapuanT 6

Coznate 3ampoc kK 0a3e JaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSTOBBIX
NOJACTAHLUSX  MOCKOBCKOTO  METPONOJUTEHA B  PAa3jMYHbIX  YCJIOBHSX
AKCIUTyaTalui, OOeCleYUBAIOIIMM MPOBEPKY Kabesiel OTCaChIBAIOIIUX JTUHUI
TATOBOM CETH M BO3BPAILECHHE JAHHBIX O BapHAHTE pacy€ra, Ha3BAHUM TATOBOU



IOJICTAHIINM, Ha3BAaHUU 0TCOCA, TUIIE KaOesl, CEYeHUH Kabeisl, KOJIMYECTBE JIMHU,
JOITyCTUMOM TOKE, pacuéTHOM TOKE, 3arpy3Ke KalOess B MPOLIEHTaX.
HeoOxoaumbie TaOIUIBI U TIOJS B HUX:

Ta6muma: NagrOts

[Tons: HasBanue tm, HazBanme otcoca, Tum kabens, a.KomudecTBo nuHUM,
Tox_nomyctumeiii, TOK pacu€THBIN.
Tab6muma: TjagPst

[Tons: Primery Ind, Ha3zBanue, CtyneHs.
Tabmuna: Devices

[Tons: S, N_ycrpoiictsa, [Ipumeuanue.

Bapuant 7

Coznate 3ampoc K 0a3e JaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSITOBBIX
MOACTAHIMAX  MOCKOBCKOTO  METPONOJUTEHAa B  Pa3jUYHbIX  YCJIOBUSX
AKCIUTyaTallui, 0OeCneunBarOUMil BO3BpAICHUE JAHHBIX JJII CaAMbIX TAXKEIBIX
BapHAHTOB pacuéTa o HaubOJIbIIEMY CPEAHEMY U HAUOOJIbLIIEMY MaKCUMAJIbHOMY
ToKaM (uuepoB TAroBoil cetu. Bo3Bpaiaemble JaHHBIE JOJDKHBI COAEPKATh
uHdopmalio o BapuaHte pacu€rta, dbdexkTuBHOMY TOKy dugepa 1,
MaKkcuMalbHOMY TOKY (unepa 1, cpennemy Toky dunepa 1, 3¢phekTuBHOMY TOKY
bugepa 2, MakcuMaibHOMY TOKY Quaepa 2, cpeaHeMmMy TOKy Quuaepa 2,
s pexTuBHOMY TOKY duaepa 3, MaKCUMalbHOMY TOKY ¢uiepa 3, cpeaHemMy TOKY
bunepa 3, spdexkTuBHOMY TOKY ¢uaepa 4, MakCUMalbHOMY TOKY ¢unepa 4,
cpenHeMy TOKy duaepa 4.

Heobxoanmbie TaOIUIIBI ¥ TIOJISL B HUX:

Tab6muna: TokFider

[Tons: TokFidX, roae X — nomep dunepa (1-4 mpunamnexar x TII 1, 5-8
npuHajiexat k TII 2, u T.1.).

Bapuant 8

Coznmate 3ampoc kK 0a3e MaHHBIX C pe3yjbTaTaMH 3aMEpPOB Ha TATOBBIX
MOJICTAHIIUSIX ~ MOCKOBCKOTO  METPOTIOJUTEHA B PA3JIMYHBIX  YCJOBHSX
dKCIUTyaTallii, OOCCIICUNBAIOININI BO3BpAIICHUE TAHHBIX JUIS CaMBIX TSKEIBIX
BapUAHTOB pacyETa Mo HanOOJIBIIEMY CPEAHEMY U HanOOJIbIIIEMY MaKCUMATLHOMY
TOKaM KaOeJie OTcachIBAIOIIMX JIMHUM TATOBOM ceTu. BosBpaiaembie gaHHBIE
JOJDKHBI cofiepKaTh umH(pOpMaIuioo o BapuaHTe pacuyéra, dYPPEeKTUBHOMY TOKY
orcoca |, MakcuMmMairpbHOMY TOKYy oTcoca 1, cpeaHemy TOKy orcoca 1,



3¢ (PEeKTUBHOMY TOKY OTCOCa 2, MaKCUMaJIbHOMY TOKY OTcOcCa 2, CpEIHEMY TOKY
orcoca 2.
Heo0OxonuMeble TaOIUIBI U TTOJIS B HUAX:

Taomumua: TokOtsos

[Tomst: TokOtsosX, rme X — Homep otcoca (1-2 mpunamnexar k TII 1, 3-4
npuHamiexat kK TI1 2, u T.1.).

Bapuant 9

Cosznath 3ampoc k 0aze MaHHBIX, coaepiKaiieii nHpopMaruo 00 UCXOIHBIX
JaHHBIX MO JUHUH MOCKOBCKOTO METPOIOJIUTEHA, 00eCIeUNBAIOIINNA TTPOBEPKY
COOTBETCTBHUS U HAJIMYUS TUIOB Kabeled M MX CEYCHH, yKa3aHHBIX B TaOJIHUIIE
Devices, Tunam u cedeHusiM kadeeil, ykazaHHbIX B cripaBoyHuKe Cab.

Heobxoanmbie TaOIUIIBI ¥ TIOJISE B HUX:

Tabmuua: Devices
[Mons: Cab_type, S.
Tabnuua: Cab
ITons: Marka, S.

BapuanT 10

Cozmate 3ampoc K ©0a3e JdaHHBIX C pe3yjbTaTaMH 3aMepOB Ha
TOKOMPUEMHHUKAX JJIEKTPOMOJIBIHKHOTO cocTaBa MOCKOBCKOTO METPOTMOJIUTEHA,
JNBUTAIOIIUMCS B MPsIMOM W OOpaTHOM HAMpaBJICHUAX, OOECTICUMBAIOIINI
dbopmupoBaHre UHPOPMALIUU O pacIpe/IeICHUM MUHUMAJILHOTO HAIPSKEHUS Ha
tokonpuémMHukax OIIC B 3aBUCUMOCTH OT KOOPAWHATHI MYTH MJIE OOOUX
HaIpaBJICHUM.

Heo6xomumpie TaOIUIIBI ¥ TIOJIS B HUX:

Ta6nuna: ULocl
[Tonsa: Koopaunara, Hanpsbkenue.
Ta6muma: ULoc2

[Tomsa: Koopaunara, Hanpsikenue.

5. llepeueHb wu3AaHUI, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).



i bubnmorpaduueckoe onucanue Mecro nocryna

1 | baxoBues, . A. MukponpoueccopHble CUCTEMBI https://e.lanbook.com/book/118272
yIpaBJIEHUs YCTPOICTBAMHU CHIIOBOM SIIEKTPOHUKH: (mata obparmenmst: 28.02.2024).
CTPYKTYPHI M aJITOPUTMEIL: : yueOHoe mocobue / 1. A.
baxosues. — HoBocubupck : HI'TY, 2018. — 219 c.

— ISBN 978-5-7782-3546-5.

2 | Ocokuna, E. b. MuKpomnpoieccopHble CHCTEMBI https://e.lanbook.com/book/171805
ynpasnenus : yuebnoe nocooue / E. b. Ocokuna. — | (1ara obpamenus: 21.02.2024).
Brnagupoctok : MI'Y um. agm. I'.11. Hepenbckoro,

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

MUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPABJIEHUS : ydeOHo- | (2aTa obpamenmst: 21.02.2024).
MeToaudeckoe mocodue / B. JI. UepBenuyk, A. A.
Pynnens. — Omck : Omckuii 'AY, 2018. — 102 c.
— ISBN 978-5-00113-079-6.

4 | Ilurapes, JI. A. MUKpOIIPOLIECCOPHBIE CUCTEMBI https://e.lanbook.com/book/162813
ABTOMATHYECKOTO yIpaBlIeHus : ydebHoe mocobue / | (Aata obpamenns: 21.02.2024).

JI. A. ITurapes. — Cankr-IletepOypr : CIIOI'AY,
2017.— 178 c.

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIB30BAaTHCSA TPHU
OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

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

WWW.autex.ru

2. CaiiT 0 MUKpPOKOHTpoOJuiepax cemeiictBa AVR:

WWW.avr.ru

3. ITpuGopsl 15 pa3pabOTKH, HANAAKW, MPOrPaAMMHUPOBAHUS, TECTUPOBAHUS
MUKPOITPOLIECCOPHBIX CUCTEM:

www.dessy.ru

4. CtaThu 0 IPOrpaMMHUPOBAHUH, MUKPOKOHTPOJLIEpaX, MUKPOIpOLEccopax,
nepedepun:

www.habr.com

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOTO
MporpaMMHOr0 oOecredyeHus, B TOM 4YHCIE OTEYECTBEHHOI'O TPOU3BOCTBA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

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



8. Ommcanme MaTepUAIBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYILIECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

MapkepHasi J0CKa UM TPOEKTOP

KoMmmbroTepsl  gucruieiiHoro kjacca Kadenpsl  «DJIEKTpOIHEpreTuka
TPAHCIIOPTa»

JlaGopaTopHBbIil cTeH] « DIEMEHTHl CUCTEM aBTOMATHKH M BBIYMCIUTEILHON
TEXHUKI.

JlaGopatopHblii creHs « MUKPOKOHTPOJUIEPH M aBTOMATH3ALIHSY.

9. ®opma nMpoMeKYTOUHOU aTTeCTaIUU:

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

10. OueHouHbIE MaTEPUAIIBI.

OreHOYHBIE MaTepUaNbl, TPUMEHSIEMBIE TTPU MTPOBEACHUH TPOMEKYTOUHOM
aTTECTaIlui, pa3padaThIBAIOTCI B COOTBETCTBHH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

npodeccop, TOIEeHT, 1.H. Kadeaps
«DIIEKTPOIHEPTETUKA TPAHCIIOPTA)

CoracoBaHo:

3aBenyrommii kadenpoit 99T

[Ipencenarens yueOHO-METOINUECKOM
KOMHUCCHU

B.A. I'peuniHukoB

M.B. llleBmrorun

H.A. AunpusiHoBa



