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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

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

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

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

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

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

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

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

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



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

3HATh:

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

- OCHOBHBIE TEXHHYECKHE HOPMATHBBI IO (PYHKIIMOHUPOBAHHIO CHUCTEM
TATOBOTO JJICKTPOCHAOKEHHUS, BO3MOXKHOCTH HUX HXMEPEHUS] W KOHTPOJIS
MUKPOMNPOLIECCOPHBIMU CUCTEMAaMHU PA3JIMYHOTO YPOBHS,

- TepeAOBbIC TEXHOJOTUH WH(OPMAITMOHHOTO OOCCTICUCHHS MPEAIPHUITHIH,
OTJICTIOB, CTPYKTYP XO3SMCTBA JIEKTPOCHAOKCHHUS.

Baagern:

- TOHATHMHBIM  ammapaToM B 00JacTH  MHUKPOIPOIICCCOPHOM U
BBIUMCIIUTEIILHOM  TEXHUKH, METOJMKAMU pacd€ra, IMPOCKTUPOBAHUA U
JTUArHOCTUKU MHUKPOIIPOILIECCOPHBIX CUCTEM;

- A3bIKaMH BBICOKOT'O M HU3KOT'O YPOBHEH JIJIs POrPaMMUPOBAHUS U OTIIAJIKU
MUKPOMPOILIECCOPHBIX CHUCTEM, HaBBIKAMU PabOThl C 0a3amMu JAHHBIX U SI3UKOM
3ampoca K HUM;

- H3MEPUTEIbHBIMU TEXHOJIOTUSAMH JIJI1 aHajln3a paboTOCTIOCOOHOCTH
CPEJIICTB UBMEPUTEIIBHON U BBIYMCIUTEIbHON TEXHUKH, YCTPAHATh UX OTKA3bl UJIU
rPaMOTHO COCTABJISITh AKThl HEUCITPABHOCTH.

Ymern:

- AHAJIMU3UPOBATh M BBHIOMpaTh HambOosiee S(PPEKTUBHBIE MMPOrpaMMHBIE
MPOAYKTHI, MUKPOIPOILIECCOPHHBIE KOMIIOHEHTHI, YPOBHU MPOTPAMMHUPOBAHUS U
anmnapaTHble IIaTGOPMbI IPHU pa3pabOTKE YCTPOMCTB YNPABIECHUS U KOHTPOJIS;

- MMPOEKTUPOBATh M CO3/1aBaTh MPOrPAMMHO — anMapaTHble KOMIUIEKCHI IS
coopa, mepemaun uWHGOOpPMAIMK U YOPABICHUS OOBEKTaMU CO CTOPOHBI
BBIUMCIUTEIbHBIX CUCTEM;

- aHAJM3UPOBAThb COBPEMEHHBIH [UArHOCTUYECKHM MapK M HaXOAUTTh
BO3MOJKHBIE MyTH MOJIEPHH3AINH, PAa3BUTHS U PaCHIMpPEHUs (QPYHKIIHMOHATHHBIX
BO3MOXKHOCTEH TIOCPEACTBOM TIPUMEHEHUS COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTUI Ha 0a3e MUKPOIPOLIECCOPHBIX CUCTEM.

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

OO0mast TPyIOEeMKOCTh AUCIUIUIMHBI (MOJIYJisA) cocTaBisieT 7 3.e. (252
aKaJeMHYeCKuX Jyaca(oB).



3.2. OOvem mucuuIUIMHBL (MOAyJnsi) B (OpMe KOHTAaKTHOM pabOThI
oOydJarommxcss ¢ TEJarorTHYeCKUMH  pa0OTHHKaMU W (WIH)  JIUIAMH,
MPUBJIEKAEMBIMH K peain3anun 00pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBUSX,
IIPU MPOBEJICHUHN YUE€OHBIX 3aHITHI:

KonngectBo yacos
Tum yqeOHBIX 3aHATHI Cemectp
Bcero

Ne8 | Ne9

KonrakTHas paboTa Ipu NpoBeIeHNN yueOHBIX 3aHATHI (BCEro): 120 | 56 64
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 60 28 32

3aHATHSI CEMUHAPCKOTO TUTIA 60 28 32

3.3. O6bemM auCHUIUIMHBI (MOIyYJisA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJarommxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYaroumxcsi c
nearoruaeckuMu paboTHUKAMHU U (WIIH) JIUIIAMU, PUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNpHON TporpaMMbl HAa HWHBIX YCIOBHUSX, TMPU MPOBEICHUU
MIPOMEKYTOUHOM aTTecTallu cocTaBiisieT 132 akageMuyeckux vaca (0OB).

3.4. ITpu oOy4yeHnH 0 UHAUBUAYAJIbHOMY YUYEOHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET ObITh peaii30BaH
HOJIHOCTBIO B (hOpME CaMOCTOATEIBHON paboThl 00yUaromuxcs, a Takxke B opme
KOHTaKTHOW PabOThl O0YYaIOIIUXCSl C MEAarormuecKuMu paOOTHUKAMU U (WJTHN)
JUIAMU, TIPUBJIEKAEMBIMH K peaI3allii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEICHNUHU TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHITHA JEKIUOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/1

1 |OO0mwue cBenenus.
Ilenu u 3ana4un Kypca, ero cBsi3b C IpyrUMH JucUUIUIMHAMU. KpaTkuil ucropudeckuil O4epk pa3BUTHS

MHKPOIIPOIIECCOPOB U MUKPOKOHTPOJIEPOB, 3aKOH Mypa

2 |DneMeHTHI TEOpUH YIIPABICHUS

praBJ’IeHI/Ie, BUBI YIIpABJICHUS, IPOLECC YIIPABJICHUS. Cucrtema 3H€KTpOCHa6)KGHI/I${ KaK CJIOJKHBIM
00BEKT yupaBJiCHUS. MGCTO, PpOJb U (byHKHI/IOHaJ'H)HBIG 00s13aHHOCTH MUKPOIIPOIECCOPOB U
MUKPOKOHTPOJIJIEPOB B YIIPABJICHUU PA3JINIHBIMHA 00BEeKTaMU 3J'IeKTpOCHa6)KCHI/I$I QJICKTPUUICCKUX

JKCJIC3HBIX JOpOr

3 [[TocTpoeHne MUKPOIPOIIECCOPHBIX CUCTEM YTIPABICHUS
[IpuHUMD qeiicTBHS CHCTEM YIpaBlIeHHs] Ha OCHOBE MUKpOIIpolieccopoB. DyHKIMOHAIbHAS CXeMa




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

MHKPOIIPOIIECCOPHOM CHCTEMBI YIIPaBICHNUS, B3aUMOIEHCTBHE BCeX (PyHKIMOHAIBHBIX OJOKOB MEXILY
coboit. [lonstue mmHHOM apxuTeKkTypshl. L{upkynsaius nHGOopMauu B MUKPOIIPOLIECCOPHBIX CUCTEMax
yIpaBIeHUs

4 |IlpencraBnenue HHPpOPMAIIUA B MEKPOIIPOIIECCOPHBIX CUCTEMAaxX
Apudpmernueckre 0OCHOBBI pab0Thl MUKPOIIPOLIECCOPHBIX CUCTEM yrpasiieHus1. [103UIIOHHBIE CHCTEMBI
cuncnenus. [lepeBox uncen u3 0JHOM CHCTEMBI CUMCIECHNUS B Apyrue. PopMaThl IPEACTABICHUS
LETIOYHCIICHHONW YNCIIOBOM MH(OpMaNK B MEKPOIIPOLIECCOPE U NTPABMIIA BBITOJHEHUS apH(METHIECKIX
omnepanui HaJl HUMHU.
@DopMaTsl NpeACTABICHUS ETOYUCICHHON YHNCIIOBOH HH(OPMALIMH B MHKPOIIPOLIECCOPE U TIPABUIIA
BBITIOJTHEHHS apU(PMETHIECKUX ONepanii Hal HUIMHU

5 |®OyHKIIMOHUPOBAHKE MUKPOIIPOIIECCOPOB
Knaccudukanus mukponponeccopoB. Tunosast CTpyKTypa COBPEMEHHOT'O MUKPOIIPOLIECCOpa 1
MHUKpOKOHTpoJutepa. Pabouuii ki nporneccopa. Pernctpsl 0011ero u crenuaibHOro Ha3HAUSHHUSI.
I'apBapackast 1 poH-HeliMaHOBCKasi apXUTEKTYpbl OpraHU3aLHK TaMSITH.
ApxuTeKTypa rpadmIecKruxX IpoLeccopoB M NX MPUMEHEHHUE IS HerpaMueCKUX BBIYMCICHHH.
CermenTtupoBanue namatu. Jamn namsatu. Cteku. IlpepriBanus. Pexumsl agpecanuu

6 |OcHOBBI s3bIKa accemMbiepa JuIs mpoieccopoB cemeiicta Intel P6 u cemelictea AVR
CrpyKTypa mporpamMMsbl Ha si3bIKe accemOunepa. Jlekcembl. JIMpeKTHBHI ONpeaeeHns JaHHbIX. THIIbI
orepaTopoB acceMOIepHbIX IporpaMMax. CTpyKTypa KOMaHJIbI Ha sI3bIKe acceMOiiepa. ['pynmbl komaHs
mukpomnporeccopa. Ctpykrypa komanj B CISC u RISC mpoueccopax. MMX, SSE, SIMD pacmmpenust
KOMaH[

7 |KomaHbI MepeChUIKH TaHHBIX
. Pabora co crekoM. Anpecarus creka. Komanael 3arpy3kn/usBiedeHus B/u3 creka. [lepenaua mapamerpos
B TIOANIPOTPAMMBI Yepe3 CTEK

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

9 KOMaHI[H yHpaBJICHUS MMOPAAKOM BBIIIOJIHCHUA ITPOTPaMMBbI
Komanns! cpaBHeHna. KoMaHapl 6€3ycI0BHOTO U YCIOBHOTO Iepexoia. KomaH 1bl OpraHu3aIiiy IUKIOB.
Komanzs! BBI30Ba OATIPOTpaMM U BO3BpaTa U3 HUX

10 |Jlormueckue KOMaHAbI U KOMaH/bl MAHUITYJIMPOBAHHS OMTaMU
Jlornaeckue koMmausl. Bupl capura. Komanap! nuknmmaeckoro casura. Komanasl modntoBoit 00paboTKu

11 |Komannpl 17151 paboThl ¢ MaCCUBaMH M CTPOKaMHU
Komau sl cpaBHEHMs, CKAHUPOBaHHUS, IEPECHUIKU, COXPAHEHHS U 3arpy3ku cTpok. [IpeduKchl MoBTOpEeHMSI.
®aru HanpaBJeHHs MPU padoTe co cTpokaMu. TabarmuHbIe KOMaHIbI

12 COBpeMeHHHe CpeacTBa pa3pa60TKI/I MUKPOIIPOUCCCOPHBIX CUCTEM YIIPABJICHUA
BosmosxuocT MatLab, Simulink ¢ Ha6opamu nactpymentos Control Design, Fixed Point, Real-Time
Workshop Embedded Coder. Cucrema CoDeSys

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

14 |IlpencraBnenue nHGOPMAITUU B MUKPOITPOILIECCOPHBIX CHCTEMAaX

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

16 |[IporpammHO-anmapaTHBINA TPUHIHIT TOCTPOSHHS U(POPMAITMOHHO-YITPABIISIOIINX

CHCTEM




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

Crioco051 pa3paboTku anroputMoB U nporpamm st MUY C. OcoGeHHOCTH pean3aliiy HepephIBHOTO H
JMCKPETHOTO yrpasieHus. [IporpaMMupoBanie BCTpanBaeMbIX cucTeM. [IporpaMMupoBaHe CUCTEM
peasbHOr0 BpeMEHH

17

[TonsiTre 06 MHGOPMALIMOHHBIX TEXHOJIOTHUSAX
DJeMEHTBI I/IH(l)OpMaHI/IOHHLIX TeXHOJ’IOFHfI, TCOPpUN I/IH(l)OpMaHI/II/I 1 TCOpHHU YIIPABJICHUA

18

[Tpunuuns! noctpoenus AL B MUKpOIIPOLIECCOPHBIX CUCTEMAX

MMapannensrsnii AL naterpupyromuit AL, ALIT mocienoBaTeTsHOTO MPUOIIDKEHHS, KACKa HBIC
AIII, curma-nensta ALIT

19

XapakTepucTuku HHTErpupoBaHHbIX ALIl B MUKpOIIpOLIECCOPHBIX CUCTEMAX
XapaKTepI/ICTI/IKI/I npe06pa3OBaHH;1, KBaHT HpeO6pa3OBaHI/IH, Z[I/I(l)(l)epeHHI/IaHLHaﬂ 1 MHTErpaJibHasd
HEJIMHEIHOCTH, Pa3psJHOCTh, UIyM, ObicTpoaericTBre. OCOOEHHOCTH MHOTOKaHaIbHON paboTh

20

Hepapxuueckas ctpykTypa xo3siicTBa 3HeprocHadxkenust OAO "PX/" u

WH(POPMALMOHHBIE TOTOKH B HEH

OneMeHTapHbIA 00BEKT NEeKTpOoCcCHaOKeHUs. Pacipenenerne nHGOpMany O yPOBHIM HepapXUdecKOn
CTPYKTYPBI YIIPABICHUS XO3SIMCTBOM JIEKTPOCHA0KeHNUs. [IepBUYHBIN H TIPOM3BOIHEIE TApaMETPhI
pabotel. TpeboBaHus K OBICTPOACHCTBHIO COOpa U 00pabOTKH M3MEpEeHHON HH(POpMAITIH

21

MeTtop1 00pabOTKH N3MEPUTETHLHON HHPOPMALIHH

MeTo1bl MATEMAaTHUCKCKOM CTATHCTUKU M TCOPHU BEPOSTHOCTEH JIsl 00pabOTKH U aHAIH3a
uc\amMepuTenbHOM HHGOpManuK. Pacuér BepOsSITHOCTHBIX U CTATHCTHYECKUX XAPAKTEPUCTHK TOKOB H
HaIlps)KEHUW TATOBBIX MOACTAaHIUMN, MUTAIOLINUX U OTCACHIBAKOIINX JTUHUN

22

Mukponporecconbie HHPOPMAIMOHHO-YIPABIISIONINE CHCTEMBI KOHTPOJIS
TpaHCPOPMATOPOB TATOBBIX NMOACTAHLIUN

23

Mukponporecconbie HHPOPMAIMOHHO-YIPABIISIONINE CHCTEMBI KOHTPOJIS
IpeoOpa3oBaTeIbHBIX arperaToB TATOBBIX MOACTAHIIUN

24

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

25

ba3bl TaHHBIX U3MEPUTEILHOW HHPOPMALIUU
Honsrue BJl. Knaccuduxanus BJ. [Tpuanmmer moctpoerus u xpanenust /1. CYB/I.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoepKaHue

HporpaMMa NEpeBOJia BEHICCTBCHHBIX YUCCII CO 3HAKOM MECKAY CUCTEMAMU CUHUCIICHUSA C

OCHOBaHHUEM OT 2 10 32 Ha sA3bIKE BBICOKOTO YPOBHSI.

HaHI/IcaHI/Ie HpOFpaMMBI Ha SA3BIKC BBICOKOI'O ypOBHSI B COOTBECTBECTCTBUU C BBIJAHHBIM BapI/IaHTOM, KOTOpaH
IMPOMU3BOJIUT NIEPEBO YNCEJI KIIACCUICCKUM CHOCO6OM MEXKAY CUCTEMaMH CUHUCIICHUA HE BXOIAUINMU B
obmee MmHOKecTBO M. [lepeBoa Mex Iy YnciIaMu BXOASIIUMU B 00IIee MHOKECTBO M OCYIIIECTBIISIETCS
METOOOM prl’lHI/IpOBKI/I, YTO OOJIDXKHO 6I>ITB peaJm303aHo B KOIEC HpOFpaMMLI.

Uzyuenue popmara npeacTaBieHus BelecTBEHHbIX uncen B namsatu [1K Ha ocHoBe

BAPUAHTHOTO THIA 3aMKCh. MalIMHHBIA HOJIb. MAIIMHHBI STICUIIOH.

HpeﬂCTaBHCHI/IC OILHOI\/'I nu TOﬁ Ke 06J'IaCTI/I NaMATH PA3JTIMIHBIMU TUIIAMU JJI1 IOHUMAHUA KaK XPpaHATCA
Ppa3JIMYHbIC JaHHbIC B MUKPOIIPOLECCCOPHBIX CUCTEMAX.

Haxo;xz[eHne MAIIUHHOT' O Hy.]'[ﬂ B MAaTCMAaTHYCCKOM U HpOFpaMMHOM IIOHMMAaHHH, 4 TAK)KC MAIlIMHHOTO
OIICHJIOH, JIs HOHy‘IeHHOFO BCIIICCTBCHHOI'O YHUCJIa l'IyTéM HaIITUCaHUusA HpOFpaMMI:.I Ha SI3BIKC BBEICOKOT'O
YPOBHSL.




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

W3ydenue npaBui1 HaNmvMcaHust IPOrpamMm Ha sI3bIKe acceMOuiep U paboThI €

KOMITUJIATOpAMH U KPOCC-OTJIaJMUKAMMU.

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

Hcnonp3oBanue apudMeTHIecKnX KOMaH JUIsl pacuéra BeIpaXeHH 110 3alaHHON (OopMyJie ITPpU YCIIOBHH,
YTO MCXOJHBIC Yrcia (IeTbIe CO 3HAKOM) B IpoIlecce JIF000H 13 apuMETHIECKUX Omepanuii He 00pa3yoT
OCTaTKa U HE MEPENOHA0T 32-X pa3psAHbII peructp.

Hcnonp3oBaHne KOMaH/I CpaBHEHHS, TIEPEX0/1a M BEI30Ba MOAIPOTPaMM IS PEai3allid COPTUPOBKA
TICEBIOCTYYAHHBIX YUCEI B paBHBIE 110 00BEMY 00JIACTH AMSITH.

OnpezencHre BO3MOXHOCTH KOMMYTAIIMK 33JaHHOTO allnapara B ssueiiku puaepa
KOHTAaKTHOM CETH B 3aBHCHMOCTH OT OalTa-COCTOSHUS BCEX KOMMYTAllHOHHBIX
alirapaToB B sTUCHKE.

Heo6xo01mMo HamucaTh MPOrpaMMy Ha sI3bIKe HH3KOTO YPOBHSI, KOTOpast O3BOJISET MPOAHATH3HPOBATh
nr000# OaifT-cocTOSHUS U TMOO MO3BOJIMTH IIPOU3BECTH KOMMYTAIIHOHHBIE JICHCTBHS B COOTBETCTBHU C
HHM, JIHOO 3aMPETUTh 3TO JIeNIaTh, HCXO/A U3 MPABII Oe3aBapUHON KOMMYTAIIUH 3JIEKTPOOOOPYIOBAHHS B
JNEKTPOIHEPTETHKE.

Pa3pabotka nporpammsl pacuéra ocrarounoro pecypca ITA TII no coBokynHocTu

HU3MEPUTEIIEHON HHPOpMAIHH

Hanucanue IporpaMMebl, Ha BXO/Q KOTOpOﬁ MOJAArTCA JAaHHBIC C BUPTYAJIbHBIX JATYUKOB O TEMIICPATYPE,
Halps>KEHUH, TOKaX OCHOBHBIX Y3JI0OB HA, HX aHaJin3 B p€aJIbHOM BPEMCHH, U HAITUCAHUC
COOTBETCTBYIOIIETO aIrOPUTMAa IIPOTHO3UPOBAHHMS IPOBEICHHS TNIAHOBO MPEAYIPEIUTEIbHBIX PadoT
yznoB [TA.

Pa3paboTka mporpaMMel pacuéra TemrepaTypbl HarpeBa MpoBOJOB KOHTAKTHOMN

IMOABECKHU MO COBOKYITHOCTH 3aMCPOB

Hammcanune IIporpaMMblL HCGBﬂOTeHHOBOﬁ 3alIUThI KOHTaKTHOﬁ, Ha BXOJQ KOTOpOP‘I OJAar0TCA JaHHBIC C
BUPTYAJIbHBIX JATYUKOB, UMUTHPYIOMINUX 3aMEPbI IOT'OHBIX YCHOBHﬁ, B KOTOPBIX SKCITYATUPYCTCA
KOHTAKTHas CeTh. TOK KOHTAaKTHOM CeTH 6epéTC$[ N3 DJICKTPUICCKOIO pacqéTa, BBIJAHHOI'O B Ka4Y€CTBEC
HUCXOJHBIX JAaHHBIX.

[IpakTrueckue 3aHATHS

o/

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

HepeBOI[ YUCCITI MCXKAY NO3UIIMOHHBIMHA CUCTEMAMU CUHUCIICHU .
B PpeE3yJbTaTe CTYACHT HOJYYAC€T HABbIK OCYILICCTICHUSA NIEPEBOJAA YHUCLEIT MCIKAY IMMO3UITUOHHBIMHA
CUCTEMAaMM CUUCIICHUA.

ApI/Iq)MCTI/I‘IeCKI/IC ornepanru ¢ YucCjiaMu B CUCTEMAX CUUCIICHUSA OCHOBAHUEC KOTOPBIX

otianyHo ot 10.
B pesyabrare CTYICHT MOdyYaeT HaBBIK OCYIIECTBICHHS apu(hMETHUSCKUX OMEPALUi ¢ YHCIaMU B
CUCTEMaxX CUUCIICHUA

KoaunpoBanue 1emnplii yncen co 3HaKOM B MUKPOTIPOIIECCOPHBIX CHCTEMAX.
B PE3yJbTaTe CTYACHT NOJIYYA€T HABbIK KOAUPOBAHUA YUCEII B MUKPOIIPOLCCCOPHBIX CUCTEMAX.

IIpencraBieHne BEMIECTBEHHBIX YUCEN B pa3psTHON ceTKe MallnHbL. [lepeBon
BEILECTBEHHOI'0 YMCila B MAIIMHHBIN KOA. [ToMCK 11 HEro ke MAalIMHHOIO HYJIS U

MalllMHHOI'O 3IICUJIOHA
B pesynbrare CTyJEHT NOJIy4aeT HaBbIK IPECTABJICHUS BELIECTBEHHBIX YUCEJI B PA3PSIIHOMN CETKE
MalIMHbI U IEPEBO/Ia BELIECTBEHHOTO YKCJIa B MAILIMHHBIN KO/,

Oco06eHHOCTH MUKPOIIPOIIECCOpa
I/ISY‘IGHI/IC BUJI0B aJipeCalilui MUKpoOIponeccopa.




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/m

Komanasl Mukpomnpoueccopa:

- IepeCchlIKa JaHHbIX;

- apu(MeTHUECKHE;

- JIOTHYECKHUE;

- Iepexo/ia U BbI30Ba MOANPOrpaMM.

Paborta ¢ mporeccopoM BeIECTBEHHbIX YUCE.

6 |Pa3paboTka mporpamMMsl pacyéra ocTaTOYHOTO pecypca Tpancopmaropa TII mo
COBOKYITHOCTH U3MEPUTEILHON HHPOPMALIUU

B pesynbTaTe CTyeHT HOMTy4daeT HaBBIK pa3paboOTKa MpOrpaMM pacdyéTa OCHOBHOTO 000PYIOBAHUS
MOACTAHIUH.

7 |Pa3paboTka nporpaMmMsbl pacuéTa TeMIEepaTypbl HarpeBa MPOBOJOB KOHTAKTHON
MOJIBECKH 110 COBOKYITHOCTH 3aMEPOB

B pesynbraTe CTyIeHT Mojly4aeT HaBBIK pa3padoTKa NporpamMM pacuéra yCTPOHCTB KOHTAKTHOM CETH.

4.3. CamocrosiTenbHas paboTa 00y4darOIMuXCS.

/ Bun camocrosiTennsHOM paboThI
/1

MOJATOTOBKA K 1a00PaTOpHBIM paboTam

MMOoATrOTOBKA K NPAKTHUYCCKUM 3aHATHUAM

paboTa ¢ JEKHNOHHBIM MaTepUaJIOM U JIUTEPATYPOil

Brinmonnenue kypcoBoid paboThI.

IToaroroBka k HpOMG)KyTO‘IHOﬁ aTTcCTalluu.

O O | WO N -

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. TTpumepHbIN TIEpeueHb TeM KYPCOBBIX pabOT
Bapuanr 1

Coznath 3ampoc Kk 0a3e JaHHBIX C pe3yJbTaTaMu 3aMEpPOB Ha TITOBBIX
MOJACTAHIMSIX  MOCKOBCKOTO  METPOIOJIUTEHA B  PA3JIMYHBIX  YCJIOBHUAX
AKCIUTyaTaly, 0O0eCIeUnBAIOIINM BO3BpAIllCHUE TaHHBIX O BapUaHTE pacyéTa,
Ha3BaHUU TATOBOM IMOJCTAHIIMU, MPOILIEHTE 3arpy3Ku TATOBOM moacTaHiuu 3a 60
MUHYT, IPOIICHTE 3arpy3KH TATOBOM MOJACTaHIIMU 32 18 MUHYT, TPOIIEHTE 3arpy3Ku
TATOBOM TMOJCTAHIIUU 32 5 MHUHYT, d(P(EKTUBHOM TOKE TATOBOW TMOJCTAHITUH,
MaKCHMaJbHOM TOKE TSTOBOW MOACTAHIIUM, CPETHEM TOKE TATOBOU MOCTAHIINH.

Heo0OxoanMpie TaOJIUIIBI Y TTOJIS B HUX:

Ta6muma: WTp

[Tons: Hassanme TII, Pacxon_sueprum, Ilpouent 3arpysku TII 60,
[Ipouent 3arpy3ku TII 18, IIpouent 3arpy3ku TII 5.
Tabnuua: RMgCxI

[Tons: ItpX, rne X — nopsaAKkoBbIA HOMEp OT 1 10 mOClIeIHEeN NOICTAHIIUY.




Bapwuant 2

Coznath 3ampoc K 0asze JMaHHBIX C pe3yibTaTaMd 3aMEPOB Ha TATOBBIX
MOJICTAHIUAX  MOCKOBCKOTO  METPOIIOJIUTEHA B PAa3IMYHBIX  YCIOBHAX
SKCILIyaTaIuy, 00eCIIeYMBAIONINA BO3BpAIICHHE JaHHBIX O BapHaHTE pacuéra,
Ha3BaHWUW TATOBOM MOJCTAHIIMK, THIE MPeoOpa3oBaTeILHOTO TpaHCchopMaTopa,
KOJIMYECTBE BKITFOUEHHBIX peoOpa3oBaTeIbHBIX TpaHchopmaropax,
HOMHHAJIFHOM M Pacu€éTHOM TOKe mpeoOpa3oBaTelbHOTO TpaHchopmaropa 3a 60
MUHYT, HOMUHAJIHHOM U pac4€THOM TOKE MPeoO0pa3oBaTeIbHOr0 TpanchopmaTopa
3a 18 MHHYT, HOMHHAJIFHOM U pacyéTHOM TOKE MpeoOpa30BaTEIILHOTO
TpaHcpopmaTopa 3a 5 MUHYT.

HeoOxoaumMpie TaOMHITBI M TIOJIS B HUX:

Ta6muma: NagrPT

[Tomsa: 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, Hazeanue, Tum.

Bapuanr 3

Coznath 3ampoc K 0asze MaHHBIX C pe3yibTaTaMd 3aMEPOB Ha TATOBBIX
MOACTAHIMSIX  MOCKOBCKOTO  METPOIIOJIUTCHA B Pa3IMYHBIX  YCIOBHUAX
dKCIUTyaTallii, OOCCIICUMBAIONINN BO3BpAIllcHUE JAHHBIX O BapHaHTE pacuéra,
HA3BaHUU TATOBOW IMOJCTAHIIMU, TUIE TMOJYIPOBOJHUKOBOIO Mpeodpa3oBaTens,
KOJIMYECTBE BKJTFOUEHHBIX MOy TTPOBOTHUKOBBIX npeoOpazoBareneii,
HOMHHAQJIBHOM U PACYETHOM TOKE MOJYMPOBOAHUKOBOTO MpeodpazoBatens 3a 60
MHUHYT, HOMUHAJILHOM B PACYETHOM TOKE TIOJTYTIPOBOAHIUKOBOTO TIPE0Opa3oBaTEIIsI
3a 10 MHWHYT, HOMHHAJIBHOM U pPacy€THOM TOKE IIOJIYIPOBOJIHUKOBOTO
npeodpazoBaresis 3a S MUHYT.

HeoOxoaumble TaOMHIIBI ¥ TIOJIS B HUX:

Tabnuma: 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

Coznate 3ampoc kK 0a3e NaHHBIX C pe3yjibTaTaMU 3aMEpPOB Ha TATOBBIX
NOJACTAaHIMUAX  MOCKOBCKOTO  METPONOJMTEHAa B  PA3jMYHBIX  YCJIOBHSAX
AKCIUTyaTaluy, 00eCIeYnBaIOINi BO3BpAIlCHUE JaHHBIX O BAapUaHTE pacuéra,
Ha3BaHUMU TIATOBOM IMOJCTAHIMHU, PAaCXOJ€ DHEPIUM HA TATOBOM IOJICTAHLHUH B
MBTe4, MaKCUMAJIIBHOM NMHKOBOM PAaCcXOJE€ SHEPTrUHM Ha TSITOBOM IMOJCTAHIUU B
MBrTe4, cpeHeM pacxoae YHEPTUM Ha TATOBOW NOACTAHIMU B MBTeu.

HeoOxoaumbie TaOIUIBI ¥ TIOJS B HUX:

Ta6muma: WTp
[Tonsa: Homep TII, Ha3zanue TII, Pacxon sueprum.
Tabnuna: RMgCxI

[Tomsa: NMgCx, ItpX, rne X — mopsakoBslii HOMEP OT 1 OO0 mocnegHen
MOJACTaHIINH.
Ta6muma: RMgCxU

[Tons: NMgCx, UtpX, rne X — nopsakoBblii HOMep OT 1 10 mocnenHen
TIOJICTAHIIWH.

Bapuant 5

Coznmate 3ampoc K 0a3e MaHHBIX C pe3yjbTaTaMH 3aMEpPOB Ha TSTOBBIX
MOACTAHIMSAX  MOCKOBCKOTO  METPOIIOJIUTEHA B Pa3UYHBIX  YCIOBHUAX
AKCIUTyaTalui, 0O0ecreunBaloOlMi NpOBEpPKY Kadeseil puaepoB TATOBOW CETH U
BO3BpAIlleHWE MAaHHBIX O BapHWaHTE pacuéra, Ha3BaHWHM TATOBOW IOJICTAHIINH,
Ha3BaHUM (Quaepa, TUIEC Kadens, CeYeHHuH Kabelnsa, KOJWYeCTBE JIMHHM,
JOTTyCTUMOM TOKE, pacuETHOM TOKE, 3arpy3Ke Kabels B POIICHTaX.

Heo0xoaumMple TaOJHIBI U TTOJIS B HUX:

Tabnuua: Nagrf

[Tons: HasBanue T, HasBanue ¢uaepa, Tun kabens, Tok A0myCTUMBIi,
Tok_pacu€tnbiii, KommuecTBo nuHMM.
Ta6nuna: TjagPst

[Tonsi: Primery Ind, Ha3zpanue, Ctynens.
Tabnuna: Devices

[Tons: S, N_ycrpoiictBa, [Ipumeuanue.

Bapuant 6



Coznath 3ampoc Kk 0a3e JaHHBIX C pe3yJbTaTaMu 3aMEpPOB Ha TATOBBIX
MOACTAHIUSIX ~ MOCKOBCKOTO  METPOINOJIMTEHA B  PA3JIUYHBIX  YCIOBUSX
DKCIUTyaTaIlii, OOECICUMBAIONIMKA TPOBEPKY KaOeliel OTCAChIBAIOIMNUX JTUHUI
TSATOBOM CETHU M BO3BpAIIICHUE JIAHHBIX O BapUAHTE pacyéra, Ha3BaHUU TATOBOI
MOACTAHIIMN, HA3BaHHH 0TCOCA, TUIIC KaOes, ceueHNH KaOes, KOJMYCCTBE JTUHHIMA,
JOTTyCTUMOM TOKE, pacCYETHOM TOKe, 3arpy3ke kadels B MPOIIeHTaX.

HeobOxoaumMpie TaOMHIIBI U TIOJIS B HUX:

Tab6muma: NagrOts

[Tons: Hazpanue Tn, HazBanme otcoca, Tun kaGens, a.KonuuecTBo JUHUIM,
Tok _gomyctuMsblii, TOK pacyETHBIMN.
Tabmuma: TjagPst

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

[Tona: S, N_ycrpoiictsa, [Ipumedanue.

Bapwuant 7

Coznatb 3ampoc K 0a3ze JNaHHBIX C pe3yibTaTaMU 3aMEPOB Ha TATOBBIX
MOJICTaHIUSIX  MOCKOBCKOTO  METpPOTOJUTEHA B  PA3jIMYHBIX  YCJIOBHSIX
AKCIUTyaTaluy, 00eCreYnBarONINii BO3BPAIICHNE NAaHHBIX ISl CaMbIX TSDKEITBIX
BapHAHTOB pacu€Ta o HanOOJBIIIEMY CPEAHEMY U HAMOOIIbIIIEMY MaKCUMAITbHOMY
TokaM (umepoB TATOBOM ceTu. BosBpaiaembie JaHHBIE JTOHKHBI COACPKATh
uHpopmanuo o BapuaHTe pacué€ra, 3ddexTuBHOMY TOKY (umepa 1,
MaKCUMaJIbHOMY TOKY (dunepa 1, cpennemy Toky dunepa 1, 3dpdhekTuBHOMY TOKY
bugepa 2, MakcuMaIbHOMY TOKy Quaepa 2, cpeaHemMy TOkKy Quaepa 2,
s dexTuBHOMY TOKY duaepa 3, MaKCUMalbHOMY TOKY dujepa 3, cpeaHemMy TOKY
bunepa 3, spdexkTuBHOMY TOKY ¢uaepa 4, MakCUMalbHOMY TOKY ¢unepa 4,
cpeaHemMy Toky duaepa 4.

Heo6xonumbie TaOIUIbI U TIOJISE B HUX:

Taomuma: TokFider

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

BapuanT 8

Coznath 3ampoc Kk 0a3e JaHHBIX C pe3yJbTaTaMu 3aMEpOB Ha TATOBBIX
MOACTAHUUSIX  MOCKOBCKOTO  METPOINOJIMTEHA B  Pa3IUYHBIX  YCIOBUSX
AKCIUTyaTallii, 0OECTIeUnBAIOIINI BO3BPAIICHUE JAHHBIX IS CaAMBIX TSKEIBIX



BapUAHTOB pacy€ra 1o HaubOJbIIEMY CPEAHEMY U HAUOOJIbLIEMY MaKCUMAJIbHOMY
TOKaM KaOellell OTCachIBAIOLIMX JIMHHM TITOBOM ceTu. Bo3Bpallaemble JaHHBIE
JOJDKHBI COZiepaTh MH(OpMalMio O BapuaHTe pacyéra, 3(pGEeKTUBHOMY TOKY
orcoca 1, MakcMmalibHOMY TOKy otcoca 1, cpemHemy TOKy otcoca |,
3¢ (HEeKTUBHOMY TOKY OTcOca 2, MaKCUMaJIbHOMY TOKY OTCOCa 2, CPEIHEMY TOKY
orcoca 2.

HeoOxoaumble TaOIUIBI U TIOJS B HUX:

Tabmuma: TokOtsos

[Tonst: TokOtsosX, rne X — Homep otcoca (1-2 npunagnexar x TII 1, 3-4
npuHaiexat k TII 2, u T.1.).

BapuanT 9

Coznatp 3anpoc k 0aze JaHHBIX, coaep Kaiieil nHbopMaluo 00 UCXOIHBIX
JaHHBIX MO JUHUH MOCKOBCKOTO METPOIOJMTEHA, 00eCTeUNBAIONINA TPOBEPKY
COOTBETCTBUS W HAIM4YMS THIOB Kabelel W MX CEYCHHH, YKa3aHHBIX B TaOJHIIE
Devices, TunaM u cedeHusIM kabeseil, yka3aHHbIX B cripaBoyHuKe Cab.

HeoOxoaumbie TabIUIBI U TOJS B HUX:

Tabnuna: Devices
[Tons: Cab_type, S.
Tabnuma: Cab
ITons: Marka, S.

Bapwuant 10

Coznmate 3ampoc Kk ©0a3e JaHHBIX C pe3yjbTaTaMHd 3aMepoB  Ha
TOKOTIPUEMHHUKAX DJIEKTPOTOIBUKHOTO cocTaBa MOCKOBCKOTO METPOIIOJIUTEHA,
JBUTAIONIMMCA B TIPSIMOM M OOpaTHOM HamNpaBJICHUSIX, 00€CTIeUnBAIOIIHIA
dbopmupoBaHre HHPOPMAIIUKA O PACIPEICICHUN MUHUMAJILHOTO HAIPSOHKEHUS Ha
Tokonpuémaukax OIIC B 3aBUCMMOCTH OT KOOPJAWMHATBHI MYTH [Js1 000UX
HaIpPaBJICHUM.

Heobxoaumpie TaOIUIIBI ¥ TIOJIS B HUX:

Tab6nuua: ULocl
[Tons: Koopaunara, Hanpsxenue.
Tabmuma: ULoc2

[Tons: Koopaunara, Hanpsxenue.



5. IlepeueHp wu3MaHMM, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

ri\/ri bubnumorpaduueckoe onucanue Mecto nocrymna

1 baxoBues, . A. MukponpoueccopHble CUCTEMBI https://e.lanbook.com/book/118272
yIpaBJIEHUs YCTPOICTBAMHU CHIIOBOM SIIEKTPOHUKH: (mata obparmenmst: 28.02.2024).
CTPYKTYPBI H ITOPUTMEIL: : yueOHoe nocodue / 1. A.
baxosnes. — HoBocubupck : HI'TY, 2018. — 219 c.

— ISBN 978-5-7782-3546-5.

2 | Ocokuna, E. b. MHKpOMpOIIECCOPHBIE CUCTEMBI https://e.lanbook.com/book/171805
ynpasyieHus : ydeoHoe nocooue / E. b. Ocokuna. — | (1ara obpamenus: 21.02.2024).
Bnagusoctok : MI'Y um. agm. I'.. HeBeabckoro,

2020. — 129 c.

3 | Uepsenuyk, B. JI. DnekTpoHHBIE https://e.lanbook.com/book/221762
MHUKPOIIPOILIECCOPHBIE CHCTEMBI YIIpaBJeHus : yuebHo- | (1ata 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 | Tlurapes, JI. A. MUKpOTIPOILIECCOPHBIE CUCTEMBI https://e.lanbook.com/book/162813
aBTOMATHYECKOTO YIIPaBJIEHHs : yueOHoe nocobue / | (Aara obpamenns: 21.02.2024).

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

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHH JTUCUUTUTUHBI (MOIYJIs).

1. Pecypc MukpomporeccopHoro oOecredeHus, B TOM  YHCIE
ANEKTPOINOABUKHOTO COCTABA!

WWW.autex.ru

2. Cairt o MUKpOKOHTposuiepax cemeirictea AVR:

WWW.avr.ru

3. IIpubopsl 17st pa3pabOTKH, HANATKU, POTPAMMHUPOBAHNS, TECTUPOBAHUS
MUKPOITPOLIECCOPHBIX CUCTEM:

www.dessy.ru

4. CtaThu 0 MPOrPaMMUPOBAHUN, MUKPOKOHTPOJUIEPAX, MUKPOIIpOLIECCOpax,
nepedepun:

www.habr.com

7. llepedyeHb  JNHUIIEH3UOHHOTO U  CBOOOJHO  PaCHPOCTPAHSIEMOTO
MPOrpaMMHOTO OOECneYeHus, B TOM YHCJIE OTEYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TIUCIIUTUTUHBI (MOYJIs).



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

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYUIECTBJIEHUSI 00pa30BaTEILHOTO MpOoIecca MO AUCHUIITHHE (MOJIYJIIO).

MapkepHas J0CKa WA TPOEKTOP

KoMmmberoTepsl  gucruieitHoro kjacca kKadenpsl  «DJIEKTpOIHEPTeTHKA
TPaHCIIOPTa»

JlabGopaTopHBbIil cTeH] « DIEMEHTBl CUCTEM aBTOMATHKH M BBIYMCIATEILHON
TEXHUKW.

JlabopaTopHblil cTeHn « MUKPOKOHTPOJUIEPHI U aBTOMATU3AIUS.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auer B 8 cemecTpe.
Kypcogas pabota B 9 cemectpe.
Dk3aMeH B 9 cemecTpe.

10. OueHouHbIE MATEPHUAIIBI.

OI.[GHOLIHI)IS MaTcpualibl, IIPUMCHACMBIC IIPpU IIPOBCACHUU HpOMG)KYTO‘lHOP'I

aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIbHBIM 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



