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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enbto mpemnoaBaHus JUCIUILTUHBI ABIsETCS (POPMUPOBAHUE y CTYICHTOB
0a30BbIX 3HAHUW W yMEHUW B 00JacCTH (YHKIIMOHUPOBAHUS, MOCTPOCHUS U
OPUMEHEHUSI MUKpPONPOLIECCOPHOM  TEXHUKU JUISl  CO3/JaHMsl  LU(PPOBBIX
IPOrPAMMHBIX CUCTEM YIIPABICHUS 00BEKTAMU YHEPTOCHAOKEHUSI SJIEKTPUUECKUX
KEJIE3HBIX JOPOT.

JlaHHas AMCUMIUIMHA UMEET TPOMAJHOE 3HAYEHUE CO BPEMEH CO3/IaHHUS
MEPBbIX BBIYMCIHUTENBHBIX MamuH. Ilponuioe, coBpeMeHHOe u Oynayuiee
WHXEHEPHOE TBOPYECTBO HEMBICIMMO O€3 MPUMEHEHUS MHKPOIPOLIECCOPHOM
TEXHUKUA. HEeMBICIMMO 3TO U AJI 3JIEKTPOIHEPTrEeTUKH BOOOIE M TPAaHCIOPTHOM
ANEKTPOIHEPTETUKU B HACTHOCTH. OTHAKO, JIJIS1 JAHHBIX OTPACIIEl U3YYEHNE OCHOB
MHUKPOIIPOLIECCOPHON TEXHUKU MPUOOpPETaeT OCOOEHHBIM CMBICI, TPEOYIOLIMIA
PACKpBITh cIeNU(UYECKHE CTOPOHBI AKCILTyaTallii BEIYUCIUTEIBHON TEXHUKH Ha
ANEKTPOIHEPTETUUECKUX O0BEKTaX. MUKpONpPOIECCOpHAs TEXHUKA OTHOCHUTCS K
c1a0OTOYHBIM  CHCTEMaMm, B TO BpeMs KakK DJJIEKTPO’HEPreThka 3TO
BBICOKOBOJIbTHBIE MOILHBIE CUJIBHOTOYHBIE OOBEKTH. CoBMecTHas paboTa
HAKJIQJbIBACT Ba)KHBIE M UCKIIIOUUTEIbHBIE TPEOOBAHUS K TIOHUMAHUIO TOHKOCTEH
(YHKIIMOHUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM, UX aIlapaTHOMY OCTPOCHHUIO
U cpeAcTBaM 0€30TKa3HOI0 HU3KOYPOBHETO MPOTrpaMMHUPOBAHUS.

2. Ilnanupyembie pe3ynbTaTbl 00yYEHHs MO JUCHUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSHHS  00pa3oBaTeIbHOM
porpamMmbl (KOMITETEHIIUM) B PE3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYJIIO):

OIIK-5 - CriocoOeH pemath 3aja4u pa3BUTHs HAyKU, TEXHUKHU U TEXHOJIOTUU
B 00JIaCTU YyNOpPABJICHHS B TEXHUYECKUX CHCTEMaX C YYETOM HOPMAaTHBHO-
MIPaBOBOT'O PETYJIUPOBAHUS B c(pepe MHTEIIEKTYaIbHOM COOCTBEHHOCTH;

OIIK-7 - CnocobeH Npou3BOIUTH HEOOXOAMMBIC PACUYEThl OTIEIBHBIX
OJIOKOB M YCTPONCTB CUCTEM KOHTPOJIs, aBTOMATU3aLlMU U YIIPaBJICHUs, BEIOUPATh
CTaHJIapTHBIE CPE/ICTBA ABTOMATUKHU, U3MEPUTEIBHOMN U BHIYUCIUTEIBHON TEXHUKH
IpU MPOEKTUPOBAHUU CUCTEM aBTOMATU3allUU U YIPABIICHUS,

OIIK-8 - CriocoOeH BBIMOJHATHh HAJNAAKy U3MEPUTENIbHBIX U YIPaBISIOMIUX
CPENICTB U KOMILIEKCOB, OCYIIECTBIIATh UX PETJIaMEHTHOE 00CITyKUBAHUE;

OIIK-11 - CpnocoGeH mNOHMMATh MPUHIUIBI PabOThl COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUA M HCIOJb30BaTh MX JUISI pELIEHUs 3ajad
poheCCHOHAIBHON JISITEIIbHOCTH;

IIK-1 - CroocoOeH OCyHIeCTBISATh OINEPATUBHOE, MPOU3BOIACTBEHHO-
TEXHOJIOTUYECKOE U OpraHU3alMOHHO-?)KOHOMHYECKOE yIpaBjieHUE
HSHEProCHAOXKEHUEM MPEANPUITHS, ONTUMHU3ALMIO pPabdOThl 3HEPreTHUYECKOrO



000pyI0OBaHUsI U PEKUMOB IPOU3BOJCTBA U MOTPEOJECHUS DIEKTPOIHEPTUU C
HCIIOJIb30BaHUEM aBTOMATU3UPOBAHHBIX CUCTEM.

OO0y4eHue 1o JUCUUILIUHE (MOAYJII0) MPENOIaraeT, YTo MO €ro pe3yJibTaTam
oOyyJarormumiicst Oyier:

3HaTh:
"~ COBpEMCHHBIC MHKPOIIPOIICCCOPHBIC CHCTEMBI Ha JKEIIE3HOIOPOKHOM

TPAaHCIIOPTC B obnacTu QJICKTPOIHCPICTUKU

Ymers:

aHANMM3UpPOBaTh W BBIOMpaTh Hambonee 3PGHEKTUBHBIE MPOTPaAMMHBIC
MPOAYKThI, MUKPOIIPOLIECCOPHHBIE KOMIIOHEHTHI, YPOBHU MPOrPAMMHUPOBAHUS U
arrapaTtHble IaTGOPMBI TPH pa3pabO0TKe YCTPOUCTB YIPABICHUS U KOHTPOJIS.

Baagern:

MOHATUMHBIM  allaparoM B 0O0JIACTM  MHKPOIPOIIECCOPHON U
BBIUMCIIUTEIILHOM  TEXHHUKH, METOJMKAMU pacd€ra, IMPOCKTUPOBAHUS U
JTAArHOCTUKH MUKPONPOLIECCOPHBIX CUCTEM.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JUCIUILUIMHBI (MOTYJIS ).

OOmast TPYJIOEMKOCTh AMCIUILIUHBI (MOIyssi) coctaBisier 7 3.e. (252
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pguctuIuMHbBl (MOAyJsi) B (opMe KOHTAaKTHOW paboThI
oOydJarommxcss ¢ MENarorM4eCKUMH  padOTHUKAMU U (WIKM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peaTu3alii 00pa30BaTeIIbHON MPOTpaMMbl Ha HHBIX YCIIOBHUSX,
TIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomugectBo yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero

Ne6 | Ne7

KonrakTHas paboTa Ipu NpoBeIeHNN yueOHBIX 3aHATHI (BCEro): 144 | 48 96
B ToMm uncne:

3aHATHS JEKIIMOHHOIO THIIA 80 32 48

3aHATHS CEMUHAPCKOTO TUIA 64 16 48

3.3. O06beM aucCHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM pabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCS C
Nearorn4ecKuMH pabOTHUKAMU U (WUJTH) JIMIIAMH, TIPUBIIEKAEMBIMH K peaTn3aIiu



o0pa3oBaTeNbHOW MpPOrpaMMbl HAa HHBIX YCJIOBUSIX, NPU  MPOBEACHUU
IIPOMEKYTOUYHOM aTTecTalu cocrasiisieT 108 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHwH 10 HHAUBUIYATLHOMY YI4EOHOMY TIJIaHY, B TOM YHCIIC IPH
YCKOPEHHOM O00Y4YE€HHH, 00BEM JUCIUIUIMHBI (MOJIYIs1) MOXKET OBITh peaan30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTAKTHON pabOThl 00yYarOIMXCs C MeAarorndyecKUMU paOOTHUKAMHU M (HUJIH)
JUIIAMH, TIPUBJIEKAaEMBIMH K pealiu3allii 00pa30BaTeIbHON MpOrpaMMbl Ha WHBIX
YCIIOBHSIX, TIPH MPOBEIECHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCIUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 |OOmue cBeneHus.
Ienu 1 3agauum Kypca, ero cBA3b ¢ APYTUMHU AUCIUIIIMHAMU. KpaTkuil HCTOpUYECKU OYepK pa3BUTUSA
MHUKPOTIPOIIECCOPOB U MUKPOKOHTPOJIEPOB, 3aKOH Mypa

2 |DneMeHTHl TEOPUH YIIPaBICHUS

YnpasneHune, BUABI YIIPaBICHUs, Iporiecc ynpasiaeHns. CucremMa 3JIeKTPOCHA0KEHHS KaK CIO0XKHBIN
00BeKT ynpasieHus. MecTo, ponb 1 (GyHKIIMOHAIBHBIE 003aHHOCTH MUKPOIIPOIIECCOPOB U
MHUKPOKOHTPOJUIEPOB B YIIPABJICHHH PA3INYHBIMU 00BEKTaMH 3JIEKTPOCHAOKEHUS JIEKTPUISCKUX
JKEJIE3HBIX JOPOT

3 [[TocTpoeHne MUKPOIPOLIECCOPHBIX CUCTEM YTIPaBJICHUS

ITpuHuMn neiicTBYsI CUCTEM YIIPaBJIEHUs HA OCHOBE MUKpOIIpoLeccopoB. DyHKIMOHANIBHAS CXEMa
MHUKPOIPOLIECCOPHOI CUCTEMBI YIIPaBIEHUs, B3aUMO/IeficTBHE BCeX (YHKIIMOHAIBHBIX OJTOKOB MEXTy
coboit. [Tonstue mMHHOM apxuTeKkTypsl. L{upkynsiiys nHGOpMaLuu B MUKPOIIPOLIECCOPHBIX CUCTEMAx
YIIPABJICHUS

4  |IlpencraBnenue HHPOPMAIIUA B MUKPOIIPOIIECCOPHBIX CUCTEMAaX

Apudmernueckne 0OCHOBHI pabOTH MUKPOIIPOIIECCOPHBIX CUCTEM YIpaBiIcHUs. [103UITMOHHBIC CHCTEMEI
cuncneHus. [lepeBoa yncen U3 oiHOM cucTeMbl cuucienus B Apyrue. opmarsl npeacraBieHus
[EIOYUCIICHHOH YUCIIOBOH HH(QOPMAIMH B MEKPOIIPOLIECCOPE U MPABHIIA BHITIOTHEHUS apH(PMETHICCKUX
onepanuii HaJ HUMHU.

®dopMaTsl IPEICTABICHUS IEJTOYUCICHHOW YUCIOBOW HH(OPMAIIMHA B MUKPOTIPOIIECCOPE 1 TIPaBHIIa
BBINTOJTHEHHS apU(METHIECKIX ONEpaIliii Hal HUIMH

5 |OYHKIIMOHHPOBAHHE MUKPOIIPOIIECCOPOB

Knaccudukanus mukporporeccopoB. TUIIOBast CTPYKTypa COBPEMEHHOTO MHUKPOIIPOIieccopa
MUKpOKOHTpoJuiepa. Pabouwmii iukit mporeccopa. PerucTper 00miero u crieruaabHOTO Ha3HAYCHUS.
TapBapackas u poH-HeliMaHOBCKast apXUTEKTYPhI OPTaHU3AIHH TAMSITH.

ApxuTeKTypa rpaQ HIecKIX IMPOIECCOPOB U HX MPUMEHEHHE IS HErpapUUeCKUX BIYUCICHHA.
CermentupoBanue namatu. Jamn namstu. Cteku. [pepriBanus. Pexumsl aapecanuu

6 |OcHoBHI s13bIKa accemOepa Jutst rporeccopoB cemeiicTBa Intel P6 u cemelictea AVR
CTpyKTypa mporpamMmbl Ha si3bike acceMOuepa. Jlekcembl. JIMpeKTUBEI ONpeneneHus TaHHbIX. THITbI
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

orepaTopoB acceMOIepHBIX mporpaMMax. CTpyKTypa KOMaHIIBI Ha sI3BIKE acceMOiiepa. ['pynibr komas
mukpormnporteccopa. Ctpykrypa komang B CISC u RISC mpoueccopax. MMX, SSE, SIMD pacmpenust
KOMaHJ

7 |KomaH/bI TepeCchUIKH TaHHBIX
. Pabora co crexoM. Anpecanus creka. Komanael 3arpy3kn/usBiedeHus B/u3 creka. [lepenaua napamerpos
B TIOANIPOTPAaMMBI Y€pe3 CTEK

8 |ApudmeTnueckne KOMaHIbI
Apudmernueckne KOMaHIHL. 8-, 16-, 32-x u 64-0MTOBOE CIIOKCHHE, BRIYUTAaHHIE, YMHOXCHHUE U JCTICHHE.
Apudmernueckne KOMaHIBI CO 3HAKOM

9 KOMaHI[bI YpaBJIC€HUA TOPAAKOM BBIIIOJIHCHUS IIPOTPpaMMBbI
Komannsr cpaBHenust. Koman sl 6€3ycioBHOTO M yCIOBHOTO nepexoia. KoMaH bl OpraHn3anyy MUKIIOB.
Koman el BBI30Ba MOJNPOrpaMM M BO3BpaTa U3 HUX

10 |Jloruueckue KOMaHJbl U KOMAaHbl MAHUITYJIMPOBAHUA outamu
Jlornaeckue koMmauasl. Bunpl capura. Komanaps! nuknmmdeckoro casura. Komanasl moontoBoit 00paboTKu

11 |Komanns! 1y paboThI ¢ MACCUBAMH U CTPOKAMHU
Komanze! cpaBHEHUS, CKAHUPOBAHUSL, TIEPECHIIKH, COXPAHEHHUS U 3arpy3KH CTPOK. [Ipedukcs moBTOpEHMS.
®drary HampaBJICHUsSI IPH PabOTe CO CTpOKaMu. TaOIMYHBIC KOMAH/IbI

12 |CoBpemeHHbIe cpecTBa pa3paboTKU MUKPOIIPOLIECCOPHBIX CUCTEM YIIPaBICHUS
Bosmoxuoctun MatLab, Simulink ¢ Ha6opamu uacTpymentoB Control Design, Fixed Point, Real-Time
Workshop Embedded Coder. Cucrema CoDeSys

13 |CtpyKTypa CIOKHBIX MUKPOITPOIIECCOPHBIX CUCTEM
[TprHONTBI TOCTPOEHUS CIIOKHBIX MHKPOIPOLIECCOPHBIX CUCTEM, BEAYIIHE (OCHOBHBIC) U BEZOMBIC
MHKPOIIPOLIECCOPHI

14 |[IpencraBnenue nHGOPMALUN B MEKPOIIPOLIECCOPHBIX CHCTEMaxX

15 |UHuTepdeiichl COBpeMEHHBIX MUKPOIIPOLIECCOPHBIX CHCTEM
Knaccugukamnus natepdeiicon. [locnenoBarensbHblie U MapauieabHbIe, IPOBOAHBIE U OECIPOBOJHBIE
uaTepdeiicel. Kutuposanns. KonTponsHble cyMMBl. [TakeTs

16 |[IporpammHO-anmapaTHBIA TPUHIHI TOCTPOSHHUS U(POPMAITMOHHO-YITPABIISIOIINX
CHCTEM
Crroco0b1 pa3paboTku anroputMoB U nporpamm it MUY C. OcoGeHHOCTH peatn3aiiy HePEPhIBHOTO H
JHCKPETHOTO ympasieHus. [IporpaMmupoBanue BcTpanBaeMbix cucteM. [IporpaMmupoBaHue cucteM
PEAIBLHOI0 BPEMEHH

17 |[Tonstue 06 MHGOPMAITMOHHBIX TEXHOJIOTUSIX
OeMeHTbl HHOPMAIIOHHBIX TEXHOJIOTHH, TEOPHH HH(POPMALIH ¥ TEOPUH YIIPABIICHUS

18 |[Ipurnmmnsr noctpoerns AL B MUKpOTIPOIIECCOPHBIX CUCTEMAX
MMapammensrsnii AL waterpupyromuit ALIT, ALIT mocieqoBaTensHOTO MPUOIIDKEHHS, KACKATHEIC
AITI, curma-nensta ALIT

19 |Xapakrepuctuku uHTErpupoBaHHbIX ALl B MUKPOIIPOIIECCOPHBIX CHCTEMAX
XapaKTepUCTHKH ITpeodpa3oBaHus, KBaHT Ipeodpa3oBanus, AuddepeHIaIbHas U HHTETpaTbHas
HETMHEWHOCTH, Pa3psIIHOCTb, IIIyM, ObICTpoaelicTBre. OCOOEHHOCTH MHOTOKaHAILHOUN paOOThI

20 |HMepapxuueckas cTpyKTypa xo3siicTBa sHeprocHadkenuss OAO "PXK/" u
nH(pOpMallMOHHbIE TIOTOKU B HEH
DreMeHTapHBIH 00BEKT MeKTpocHabkeHus. Pacnipenenenre nHpOpMaIK 110 YPOBHSAM HEpapXUIECKON
CTPYKTYPBI YIIPaBJICHUS X03IHCTBOM 3JIEKTpOCHAOKeHNUs. [IepBUYHBIN U TPOM3BOAHBIE TAPaMETPhI
paboTtsl. TpeboBanus k ObIcTpoeiicTBIIO cOOpa 1 00pabOTKH N3MEPEHHON HH(POPMAIIH

21 |Metoabl 00pabOTKM U3MEPUTENILHON HHPOPMALIUU

MeTo1bI MATEMaTHIEKCKOW CTATUCTUKU U TEOPUU BEPOSITHOCTEH /it 00pabOTKU 1 aHAIN3a
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uc\3mMepuTeapHO nHPopManuu. PacuéT BepOSITHOCTHBIX U CTATUCTHIECKUX XapPAaKTEPUCTUK TOKOB U
HAaIpsHKSHUH TATOBBIX MMOJICTAHINHN, MUTAIOIIUX M OTCACHIBAIOIIUX JIMHUH

22

Muxkpornpoiiecconble THPOPMAITMOHHO-YIIPABIISIIOIINE CUCTEMBI KOHTPOJIS

TpaHc(HOPMATOPOB TATOBBIX OICTAHIIHNA
OrnepaTUBHBIN KOHTPOJIb U YIPaBIEHHE PEXUMaMU, 000pYA0BaHUEM TATOBBIX MOACTaHIUIL, oOecrieueHus
9HEProJUCIETIEPCKOTO MyHKTa HE0OX0ANMOH nH(pOopMannei 1 BEITOTHEHHUSI €r0 KOMaHI.

23

Mukponporecconbie HHPOPMAIMOHHO-YIPABIISIONINE CHCTEMBI KOHTPOJIS

npeoOpa30BaTENbHBIX arperaToB TATOBBIX MOACTAHIUI
3HepreTHYecKre, TMHAMUIECKUE, TOYHOCTHBIC M HaISKHOCTHBIE XapaKTEPUCTHKHU NTpeoOpazoBareneii, a
TaKKe peaan30BaHbl 60liee COBEPLICHHBIE CUCTEMBI KOHTPOJIA, 3alIUThI U JUATHOCTHKH.

24

Muxkpornpoiiecconble THPOPMAIIMOHHO-YIIPABIISIOIINE CUCTEMbI KOHTPOJIS TPOBOIOB

KOHTAKTHOM CETH Y IMUTAIOIINX JIUHUHN
KoHTpos reomeTprueckux napaMeTpoB KOHTaKTHOU ceTu.l3mepenne TemnepaTypHBIX TapaMeTpoB
KOHTaKTHOﬁ CCTHU.

25

ba3bl JaHHBIX U3MEpPUTENBHON HHPOpMALUK
Honsrue BJl. Kmaccuduxanus BJ. [Tpuanmmer moctpoerus u xpanenus b/1. CYB/I.

26

N3mepurtenbHbIe TpeoOpa3oBaTeiu.

Craruueckue pesie 3auuThl. BxoqHbIe Tpeodpa3oBaTesin aHaJIOTOBBIX U JUCKPETHBIX CUTHANOB. DUIIBTPHI.
CpencTtBa 0TOOpaXkeHUs

undopmauun. BerxonHsie peneiinbie mpeobdpaszopateny. Kanansl cBs3u.

27

O06paboTtka nHGOpPMAIIMK U peaTr3aIus MPUHUMAEMBIX PEIIICHHM.
OcoberHOCTH 00pabOTKH U XpaHEeHUe HHpopManuu B TH(POBEIX ycTpoiicTBax. [IporHo3upytomme rTuoKme
YCTPOMICTBA peNelHOMN 3allUThI.

28

[ToMex0ycTONYMBOCTD.

IIpoHNKHOBEHHE TOMEX B peJie U JIMHUH CBA3U. DD HEKTUBHOCTh IKPAHUPOBAHUS KalOenel CBs3u.
OnTUKOBOJIOKOHHBIE CPEJICTBA NEPEaadn

HHQOPMAIUH.

29

I/IHTerI/IpOBaHHaSI MHKPOIIPpOLCCCOPHAA 3alllUTa U aBTOMATHKA CTaHLIUN U HOI[CT&HI.[PIIZ,

TpaHc(hOpPMaTOPOB, TEHEPATOPOB, HIEKTPOABUTATEIICH.

MI/IKpOHpOHGCCOpHaﬂ HUHTCTPHUPOBAHHAA peﬂeﬁHaﬂ 3amuTa u HpOTHBO&BapHﬁHaSI aBTOMaTHUKa U
DJICKTPHUICCKUX CTaHL[I/Iﬁ u HOZ[CTaHI_II/II‘/'I. Oco0eHHOCTH BBIIIOJIHEHUS 3allluThI TpaHC(bOpMaTOpOB u
TCHEPATOPOB. OcobennocTtu 3alIHUThI 3J'IGKTpOI[BI/IFaTCJ'Ief/'I. 3J1eMEHTBI peajim3annun

L[I/I(I)pOB()ﬁ TEIIOBOM 3allIUTHhI. ToxoBas 3aliiTa U KOHTPOJIb YHCJia BKJIIOUCHHI DJICKTPOABUTATEIIA.

30

I/IHTeI‘pI/IpOBaHHaH MHKPOIIPpOLCCCOPHAA 3alllUTa U aBTOMATHKA JIMHUI QJICKTpPOIICpCaay.
WHTerpupoBaHHas MUKPOIIPOLIECCOPHAS 3alllUTa U aBTOMATHKa JIMHUH 3JIeKTpornepenadu. JJucTaHInOHHbIN
NPUHLMI B 3alUTe JIMHUH dnekTporiepenadn. OdecrnedeHue NpaBiIbHOr0 GYHKIIMOHUPOBAHHUS
JTUCTAHIIMOHHBIX 3aIIUT B YCJIOBHIX KauaHUH U acCHHXpOHHOTO Xoaa B OC.

Br160op noBpexeHHBIX (a3 B JUCTAHIIMOHHBIX 3alIUTaXx.

31

[{udpoBble 3aUTHI U YCTPOICTBA ABTOMaTHUKU
Crpykrypa nudposoii audhepeHInaIsHON 3aUATH COOPHBIX IITHH.
TpeboBaHMsI K U3MEPUTENBEHBIM TPaHCPOPMATOPAM TOKA.

32

[IpoTuBoOaBapuiinas aBTOMaTHKa AIIEKTPOCHAOIEHUSI HA MUKPOITPOLIECCOPHOI Oa3ze.
BosMymaromye Bo3eiiCTBHS Ha AIEKTPOIHEPTETHUECKUE CUCTEMBI U YIIPABIISIOIINE TIPOTHBOABAPHITHEIC
BO3JIEHCTBHS. ABTOMAaTHKA

MPEIOTBPAICHUS HAPYIICHNSI YCTOWIMBOCTH. ABTOMATHYIECKOE TO3UPOBAHNE TIPOTHBOABAPUIHBIX
YIPaBIAOUMX BO3IEHCTBU. I

33

OHpeI[eJ'IeHI/Iﬂ MECTa MOBPECKACHUA B JIMHUAX JJICKTpoHIepEeaad.
[TpuHnmns! onpenenenns Mecta K3 10 1ByXCTOpOHHEMY M3MEPEHUIO TapaMeTPOB aBapHIHOTO PEKUMA.
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JByXcTOpOHHEE HU3MEPEHUE HA

JIDII cnoxHOM KOHGUrypauuy. YIPOIEHHBIE CIIOCOOB! OHOCTOPOHHETO U3MEpEeHNUs. MeToIbl U cpesicTBa
perucTpanuy aBapuitHoro pexxuma.

HexkoTopsie ocodenHocTH M(POBOI perucTpanvi. MOHUTOPHHT M TUarHOCTHKA COCTOSHUS
000pyI0BaHUs U peKHMa pabOThI CETH B HOPMAIIBHBIX M aBapUHHBIX PEXKUMaXx.

34 |MukponpoueccopHble MOyJIM B CUCTEMAX YIPABICHUS YHEPTOXO035HCTBOM.

YcTaHOBKA YCTPOMCTB CBSI3U ¢ 00BEKTOM H MHUKPOIIPOIIECCOPHBIX H3MEPUTENBHBIX peoOpa3oBaTeneit s
obecnieueHns coopa ¥ repeadn JTaHHBIX 0 cOcTOSTHUU 0b6opynoBanus [1C 1 BeInaun KOMaH. yIIpaBIeHH

35 |MKpOMpOLIECCOPHBIE CPECTBA YIPABICHUS B SHEPTETUKE.

L[I/I(l)pOBLIe JAaTYUKU TOKA, HAIIPSAKCHHUSA, KaY€CTBA DJICKTPOIHCPIUH.
36 |O6opynoBanue 11 HUGPOBOM FIESKTPUUECKOMN TOICTAHIINH.
ABTOME[TI/BI/IpOBaHHaH noJACTaHI YA, OCHAIICHHAs B3aPIMO)IefICTByIOIlIPIMPI B pEKUME €JTUHOI'O0 BPCMCHU
1 (poBbIME HHGOPMALMOHHBIMHY M YIIPABJISIONIMME CUCTEMaMH U (pyHKIMOHUPYIOIas 0€3 IPUCYTCTBUS
MOCTOAHHOI'O ACXKYPHOI'O IIepCcoOHAIIA.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
HpaKTI/ILIeCKI/IC 3aHATUA

Ne

i TemaTnka MpaKTHYECKUX 3aHATHI/KPATKOE COJIEpIKAHHE

1 |Pa3paboTka mporpaMMsl pacdéra oCTaTOYHOTO pecypcea Tpancopmaropa TII mo
COBOKYITHOCTH U3MEPUTENIbHON HHpOpMaLUU

2 |U3yuenue ¢popmara npecTaBieHus BellecTBeHHbIX yncen B namstu I1K Ha ocHoBe
BapMAaHTHOI'O THUIIA 3aIHCh

3 [Pa3zpabotka mporpammsl pacuéra ocratouHoro pecypca ITA TII no coBokynHocTn
U3MEpUTENIbHON HHPOpMaLUK

4 |Pa3pabotka nmporpamMmsl pacuéra TeMIIEpaTypbl HarpeBa MpoBOJI0OB KOHTAKTHOM
MOJIBECKH 110 COBOKYITHOCTH 3aMEPOB

5 |M3yueHue mpaBuiI HalTMCAHUS IPOTpaMM Ha s3bIKe acceMOiiep U paboThl C
KOMIIWJISITOPaMH U KpPOCC-OTJIaUUKAMH.

6 |OmnpeneneHue BO3MOXKHOCTH KOMMYTAIIMU 33JaHHOTO amapara B ssueiiku ¢puaepa
KOHTaKTHOM CETH B 3aBUCUMOCTHU OT 0ailTa-cOCTOSHUS BCEX KOMMYTAIIMOHHBIX
armnaparoB B SYEHKE

7 |Pa3pabotka nporpammsl pacuéra ocrarounoro pecypca ITA TII no coBokynHocTu
U3MEPUTENIbHOW HHPOPMALIUU
MukponponeccopHble CHCTEMBI YIIPABIICHUS.

Opranuzanus cBsizsu MCY ¢ 00beKTOM yIipaBiieHUs. Y CTPOICTBA CBSI3U C 0OBEKTOM
yIpaBiIeHUS.

10 |MaTemaTu4eckoe OTMCaHUE aHAIOTOBBIX CUTHAJIOB BO BPEMEHHOM M YaCTOTHOW OOJIACTH.
CrieKkTpbl IEpUOIUYECKUX U HEMEpUOINYeCKUX CUrHaloB. [IpumeHeHne TeopeMsl
orcueroB (KotenbHukoBa). JlckpeTH3alys o BpEMEH! U YPOBHIO.

11 |M3mepuTenbHbIE KaHAIBI CPEICTB AaBTOMATHU3AlMN TEXHOJIOIMYECKHX MPOLIECCOB.

12 |PacmpeneneHHbIE MUKPOIIPOIIECCOPHBIE CUCTEMBI COOpa M 0OPaOOTKH TaHHBIX.

13 |CocpenorodeHHbIC U paclpeesieHHbIe CUCTEMBI 00PaOOTKH JTAHHBIX.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

n/m
14 |CpencrBa KOMMYHMKAIMHU B pacCIpEIEIUTEIbHBIX CHCTEMAX YIIPABICHUS.
15 |OnepanuoHHbIE CUCTEMBI pEAIbHOTO BPEMEHU, KOMMYHHUKAIIMOHHOE MPOTrPAMMHOE
obecrnieueHue.
16 |OcoGenHoCcTH (HYHKIIMOHUPOBAHWSI IIPOTPAMMHOTO 00ECIICYCHHUS B PEKUME PACTHLHOTO
BpPEMEHH.
17 |OcHoBHbIe TUTIBI IEpUDEPUIHBIX YCTPOUCTB MUKPOIIPOLIECCOPHBIX CHCTEM YIPABJICHHUS.
18 |YcrpoiicTBa BBOJa/BBIBOJIA IUCKPETHBIX CUTHAIOB. HazHayeHue, OCHOBHBIE BU/IbI
BXOJIHBIX/BBIXOJHBIX CUTHAJIOB, OPTaHU3AlMS JAHHBIX.
19 |[IporpammHas mMojaenb nepudepuitHoro ycrpoicta. [loHaTHE 0 BHEIIHEH U BHYTpEHHEH
(GYHKIUSX TOPTOB BBOJIA/BBIBO/IA.
20 |OOGpabatpIBaroImIye W yIPABISIONIAE KOMAH/IbI.
4.3. CamocrosiTenbHas padboTa 00y4daroIMuXCs.
Ne .
Bun camocrosTensHoi# paboTh
/1
1 |BBIMOJHEHMTE KypCOBOTO MPOEKTA
2 |moarotoBKa K JabopaTOpHBIM paboTam
3 |mOAroTOBKA K MPAKTUYECKUM 3aHATHUSM
4 |paboTa c JEKIMOHHBIM MaTepUaIOM U JIUTEPATYPOil
5 |moAroroBka K TEKyIIeMy KOHTPOJIIO U IIPOMEXYTOYHON aTTeCTalluu
6 | IloaroroBka K MPOMEXYTOYHON aTTeCTALUH.
7 | IloArotoBKa K TEKyILIEMy KOHTPOJIO.

4.4. ITpumepHbIN IEpeUYEHb TEM KYPCOBBIX padOT
Bapuanr 1

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

IoACTaHIUAX MOCKOBCKOTO MCTPOIIOJIMTCHA B Pa3IINYHBIX YCIOBHUAX

AKCIUTyaTaly, 0O0eCIeUnBaIOIMM BO3BpAIllEHUE TaHHBIX O BapuaHTE pacyéTa,

Ha3BaHUU TATOBOM IMOJICTAHIIUM, IPOLIEHTE 3arpy3Ky TATOBOM MoACTaHIMU 3a 60

MUHYT, IPOLIEHTE 3arPy3KH TSATOBOM MOACTAHIIMHU 32 |8 MUHYT, MPOLEHTE 3arpy3Ku

TATOBOW TMOJCTAHIIMU 32 5 MHUHYT, 3(P(HEKTUBHOM TOKE TATOBOW MOACTAHIINH,

MaKCHMaJIbHOM TOKE TSTOBOM moACTaHIKU, CPCAHCM TOKC TSATOBOM moACTaHIINH.

Heo0OxonnMeble TaOJIUIBI U TTOJIS B HUAX:
Tabnuua: WTp

[Tons: Hasanue TII, Pacxoa sueprum, Ilpouent 3arpysku TII 60,

[Ipouent 3arpy3ku TII 18, IIpouent 3arpy3ku TII 5.

Tabnuua: RMgCxI



[Tons: ItpX, rne X — nopsaAKOBBIM HOMEP OT | A0 mocieaHEN MOICTAaHIIUH.

Bapuant 2

Cozmath 3ampoc K 0asze JaHHBIX C pe3yjbTaTaMHU 3aMEPOB Ha TITOBBIX
NOJCTAaHIMSIX  MOCKOBCKOTO — METPOTIONUTCHA B Pa3MYHBIX  YCIOBHUSX
AKCIUTyaTalui, 00eCIeYnBaIONINi BO3BpAIICHHE IAHHBIX O BapHaHTE pacuéra,
Ha3BaHWU TATOBOW IMOJACTAHIIMH, TUIIE MPEeoOpa3oBaTeIbHOrO TpaHCHOopMaTOpa,
KOJIMYECTBE BKITIOUEHHBIX npeoOpa3oBaTeIbHBIX Tparchopmaropax,
HOMUHAJIBHOM M PAacuéTHOM TOKE IMpeoOpa3zoBarenbHOTO TpaHchopmaropa 3a 60
MUHYT, HOMHHAJIEHOM ¥ pacu€THOM TOKe MpeoOpa3oBaTeIbHOTO TpaHchopMaTopa
3a 18 MHHYT, HOMHHAJIbBHOM M pacy€éTHOM TOKE MpeoOpa3oBaTEIbLHOIO
TpaHcpopMaropa 3a S MUHYT.

HeoOxoaumbie TabIUIBI U TOJS B HUX:

Tabnuua: NagrPT

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

[Tons: Primery Ind, Bxitoueno, Ha3Banue, Tur.

Bapuant 3

Coznmate 3ampoc kK 0a3e NaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSITOBBIX
MOJICTaHIIUSIX ~ MOCKOBCKOTO  METPOTIOJUTEHA B  PA3JIMYHBIX  YCJIOBHSX
AKCIUTyaTallui, OOCCIECUMBAIONIMN BO3BpAIlleHUE JAHHBIX O BapUaHTE pacuéra,
Ha3BaHUW TATOBOW TIOJICTAHIIMW, THUIIC TOIYIPOBOJIHUKOBOTO TMPeoOpa3oBaTes,
KOJTUYCCTBE BKJTFOUEHHBIX MTOJTYTTPOBOTHUKOBBIX npeoOpa3oBareei,
HOMUHAJIBHOM M Pac4€THOM TOKE IMOJYMPOBOJHUKOBOTO Mpeodpazoaress 3a 60
MUHYT, HOMUHAJILHOM M PACYETHOM TOKE TIOJTYTIPOBOAHIUKOBOTO TIPE0Opa3oBaTEIISI
3a 10 MHHYT, HOMHMHAJIBHOM U pPacy€THOM TOKE IMOJIYNPOBOJIHUKOBOTO
npeoOpa3oBartess 3a S 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

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



Bapuanr 4

Coznath 3ampoc Kk 0a3e JaHHBIX C pe3yJbTaTaMd 3aMEpPOB Ha TATOBBIX
MOJACTAHIUSAX  MOCKOBCKOTO  METPOIOJIUTEHA B  PA3JIMYHBIX  YCJIOBUAX
AKCIUTyaTaly, 0O0ECIeUnBaIOIINM BO3BpAIllCHUE [TaHHBIX O BapUaHTE pacycTa,
HAa3BaHWH TITOBOM IOJCTAHIMU, PACXOAE DHEPTMHU HA TATOBOW IOJICTAHLIUH B
MBTe4, MaKCUMAJIBHOM NHKOBOM PAacXOJE€ SHEPTrUM Ha TITOBOM IMOJCTAHIWU B
MBTey, cpelHEM pacXOoAe SHEPTUU HAa TATOBOM MOJACTAHIIMA B MBTeu.

Heo0OxoauMble TaOIUIIBI M ITOJIST B HUX:

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

[Tons: NMgCx, ItpX, rme X — mopsakoBblii HOMEp OT 1 10 mocneaHen
NOJICTaHIUU.
Ta6muma: RMgCxU

[Tonsa: NMgCx, UtpX, rne X — nopsakoBbli HOMEp OT 1 10 mocienHen
ITOJCTAHLIAH.

Bapwuant 5

Coznmate 3ampoc kK 0a3e NMaHHBIX C pe3yjbTaTaMu 3aMEpPOB Ha TATOBBIX
MOJCTaHIUSIX ~ MOCKOBCKOTO  METPOTIOJUTEHA B PA3JIMYHBIX  YCJIOBHSIX
AKCIUTyaTallui, 00eCIIeUnBaIONIMN MPOBEPKY Kadeseil GpuaepoB TATOBOW CETH H
BO3BpAIllEHUE JaHHBIX O BapuUaHTE pacuéra, Ha3BaHUM TATOBOW TMOJICTAHIINH,
Ha3BaHUM (Quaepa, TUNE Kabens, cedeHuu Kabels, KOJWYeCTBE JIMHUM,
JOITYCTUMOM TOKE, paC4ETHOM TOKE, 3arpy3Ke KaOels B MPOICHTAaX.

Heo6xonumbie TaOIUIbI U TIOJISE B HUX:

Ta6muma: Nagrf

[Tons: Ha3Banue Tn, HasBanue ¢uaepa, Tun_ kabensa, Tok nomycTumsbli,
Tok_ pacué€thbiii, KoinuecTBO JUHMUIA.
Tabmuna: TjagPst

[Tons: Primery Ind, HazBanue, CTyneHs.
Tabnuua: Devices

[Tons: S, N_yctporictsa, [Ipumeuanue.

BapuanT 6



Coznath 3ampoc K 0a3e JMaHHBIX C pe3yJbTaTaMd 3aMEpPOB Ha TATOBBIX
MOACTAHIUSIX ~ MOCKOBCKOTO  METPOINOJIMTEHA B  PA3JIUYHBIX  YCIOBUSX
AKCIUTyaTaIii, OOeCIeYMBAIOIINIA TPOBEPKY Kabeneld OTCaChIBAIONIUX JIMHHUMA
TSATOBOM CETHU M BO3BpAIIICHUE JIAHHBIX O BapUAHTE pacyéra, Ha3BaHUU TATOBOI
MOACTAHIIMN, HA3BaHUHU 0TCOCA, TUIIC KaOesl, CCUCHUH KaOes, KOJIUYeCTBE IMHUM,
JOTTyCTUMOM TOKE, pacCYETHOM TOKe, 3arpy3ke kadels B MPOIIeHTaX.

HeobOxoaumMpie TaOMHITBI U TIOJIS B HUX:

Tab6muma: NagrOts

[Tons: Hazpanue Tm, HazBanue otcoca, Tun kaGens, a.KonuuecTBo JIMHUM,
Tok _gomyctuMsblii, TOK pacyETHBIMN.
Tabmuma: TjagPst

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

[Tona: S, N_ycrpoiictsa, [Ipumedanue.

Bapwuant 7

Coznath 3ampoc K 0asze JaHHBIX C pe3yjibTaTaMHM 3aMEpPOB Ha TITOBBIX
MOJICTaHIUSIX  MOCKOBCKOTO  METpPOTOJUTEHA B  PA3jIMYHBIX  YCJIOBHSIX
AKCIUTyaTalui, 00eCreYnBAIONINK BO3BPAIICHNUE JAHHBIX ISl CAMBIX TKEIBIX
BapHAHTOB pacu€Ta o HanOOJBIIIEMY CPEAHEMY U HAMOOIIbIIIEMY MaKCUMAITbHOMY
TokaM (umepoB TATOBOM ceTu. BosBpaimiaembie daHHBIE TOMKHBI COJEPKATH
uHpopmanuo o BapuaHTe pacué€ra, 3ddexTuBHOMY TOKY (umepa 1,
MaKCHUMaJIbHOMY TOKY (unepa 1, cpennemy Toky dunepa 1, adpdhekTuBHOMY TOKY
bugepa 2, MakcuMaIbHOMY TOKy Quaepa 2, cpeaHemMy TOkKy Quaepa 2,
s dexTuBHOMY TOKY duaepa 3, MaKCUMaJIbHOMY TOKY (dusepa 3, cpeTHeMy TOKY
dunepa 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

Coznatp 3ampoc K 0a3ze NaHHBIX C pe3yibTaTaMU 3aMEPOB Ha TATOBBIX
MOACTAHIMAX  MOCKOBCKOTO  METPONOJUTEHA B  Pa3jUYHBIX  YCJIOBHSX
SKCIUTyaTaluy, 00ecrneuynBaroIni BO3BpAIICHUE JAaHHBIX JJISI CaMbIX TSDKEIBIX



BapUAHTOB pacy€ra 1o HaubOJbIIEMY CPEAHEMY U HAUOOJIbLIEMY MaKCUMAJIbHOMY
TOKaM KaOellel OTCachIBAIOLIMX JIMHHUI TArOBOM ceTu. Bo3Bpalaemble JaHHBIE
JOJDKHBI COZiepaTh MH(OpMalMio O BapuaHTe pacyéra, 3(pGEeKTUBHOMY TOKY
orcoca |, MakcumMampbHOMY TOKYy otTcoca 1, cpegHemy 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 JUHUA MOCKOBCKOTO METPOMOJUTEHA, 00ECIEUYUBAIOIINNA TPOBEPKY
COOTBETCTBUS W HAIM4YMS THIOB Kabelel W MX CEYCHHH, YKa3aHHBIX B TaOJHIIE
Devices, TuniaM u ceueHusiM kalOenel, yKa3aHHbIX B cipaBouHuke Cab.

HeoOxoaumbie TabIUIBI U TOJS B HUX:

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

Bapwuant 10

Coznmate 3ampoc K ©0a3e [JaHHBIX C pe3yJbTaTaMd 3aMepoOB  Ha
TOKOTIPUEMHHUKAX AJIEKTPONOABMKHOTO cocTaBa MOCKOBCKOTO METPOIIOJIMTEHA,
JABUTAIOIIMMCA B TMPSMOM U OOpPaTHOM HaIlpaBJICHUSAX, OOECTIEUMBAIOLIMI
dopmupoBanre nHGOPMALIMK O paCHpEeICHN MUHUMAIBHOTO HAMpPsDKEHUs Ha
tokonpuémMHukax OIIC B 3aBUCUMOCTH OT KOOpPAMHATHI NyTH MJig OOOHUX
HaIpPaBJICHUM.

Heobxoaumpie TaOIUIIBI ¥ TIOJIS B HUX:

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

[Tons: Koopaunara, Hanpsxenue.
?



5. Ilepeuenr wu3maHui, KOTOpHIE PEKOMEHIYETCS

OCBOCHUH JUCHUIUIUHBI (MOIYJIA).

HCIIOJIB30BATh IIPpHU

i\/@n bubnmorpaduueckoe onucanue Mecto nocryna

1 Intel 64 and 1A-32 Architectures Software Developers Manual | Dnekrponnslii pecypc -
Huren OnnoromHoe usnanue Muren , 2015 ObC "Jlanp"

2 Apxutextypa 9BM u cucrem HoBoxkwminos O.I1. OmHoTOMHOE | DJNEKTPOHHBIHA peCype -
usnanue M.: FOpaiit , 2012 9BC "Jlaup"

3 N3mepurtenbHbie nHGOpPMaIIMOHHBIE cucTeMbl Pyonues H.A.
M.: Ipoda , 2010 DNEeKTPOHHBIN pecypc -

9bC "Jlanp"

4 OcCHOBBI OpraHu3aIy CUCTEMBI TU(POBBIX CBSI3EH B
CJIO’KHBIX HH(POPMAIIMOHHO-U3MEPUTEIBHBIX KOMILIEKCaX Yuebnas 6ubanorexa
AmrokoBckuit B.A. M.: DHeproaromusnar, , 2001 Ne3 (ayn. 4519

1 [Tepconanbubie IBM PC u XT. I[IporpaMmMmupoBanue Ha S3bIKe | DIEKTPOHHBINH PECYpC -
accembuepa Ilepeson ¢ anrmmiickoro U.B.Emenun 9BbC "Jlanp"
OnnoromHoOe u3nanue «Pagno u cBsa3ey , 1989

2 Bseznenue B MUKpOIIPOLIECCOPHYIO TEXHUKY U.I'niamop VYyebHas 6ubnuoreka
OxHoToMHOE M3aanue «Mupy , 1984 Ne3 (ayn. 4519

3 [Tponieccopnr cemetictBa INTEL P6, Pentium II, Pentium III, | OnexkrponHsIi pecypc -
Celeron u 1p. ApxuTekTypa, nporpammuposanue, uarepdeiic | IbC "Jlanp"
N.N.1larypun, E.M.Bbepasiies O1HOTOMHOE U3/1aHKE
«l"opsiuas nunus — Texexom» , 2000

4 [TporpamMupoBaHue apupMeTHIECKUX ONepaluii B VYuebnast 6ubnrorexa
MHKpOIporieccopax: YueOHoe mocooue Ui TEXHHYECKUX Ne3 (ayn. 4519
BVY3o08 B.K.35106uH, B.JL.I'puropses YueGHOE ocobue
M.:Beicm. mik. , 1991

) Muxkponpoueccopsl: Kype n ynpaxxuenus P. Tokxaiim VYyebnast Onbnuoreka
OnnoroMHoe n3nanue M.:DHeproaromuszar , 1988 Ne3 (ayn. 4519

6 Anroput™msl 1 cTpyKTypbl AaHHbIX H. Bupt OgnoromHoe VYueOHas Oubnanorexa
usnanue M.: Beicias mkomna , 1989 Ne3 (ayn. 4519

7 HckycctBo mporpamMmmupoBanust Ha Accembnepe H.I'.I'onyOp | DneKTpoHHBIH| pecypc -
OnuoromHuoe uzganue 2002 O9bC "Jlaup"

8 Assembler. YueOHuk 17151 By30B, 2-¢ u3ganue B.M. Opos DJIeKTPOHHBIH pecypc -
Onnotomuoe uznanue 2003 OBbC "Jlanp"
6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 MaHHBIX U

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH

OCBOEHUU JUCUUILIAHBI (MOAYJIA).

www.intel.ru
2. WWWwW.autex.ru



3. Www.avr.ru
4. http://www.dessy.ru/
5. http://www.freescale.com/

7. IlepeuyeHb  JHUIEH3UOHHOTO W  CBOOOJHO  PACIPOCTPAHIEMOTO
MpOrpaMMHOT0 OOECIeYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJII OCBOCHHMS TUCITUTIIIUHBI (MOTYJIs).

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

8. OmmcaHue MaTepuaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOMU IS
OCYILIECTBJICHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo JUCIHUILTHHE (MOJIYJIIO).

MenoBast (MapkepHasi) JOCKa UK MTPOEKTOP
Kommbiotepsl  nucmiieitHoro kiacca kKadeapsl  «JIEKTPOIHEpPreTHKa
TpPaHCIIOPTa»

9. ®opma pOMEKYTOUHOM ATTECTALINU:

3auer B 6 cemecTpe.
DK3aMeH B 7 ceMecTpe.

10. OuleHOUHBIE MAaTEpUAIIBI.

OreHOYHBIE MaTepHaNbl, TPUMEHSIEMBIE TTPU MPOBEACHUH TPOMEXKYTOUHOM
aTTECTaIluM, pa3padaThIBAIOTCA B COOTBETCTBUH C JIOKAJIHHBIM HOPMATHBHBIM
aktrom PYT (MUUT).



ABTOpBI:

npodeccop, TOIEeHT, .H. Kapeapbl
«DIIEKTPOIHEPTETUKA TPAHCIIOPTA)

CoracoBaHo:

3aBenyrommii kadenpoit 93T

[Ipencenarens yueOHO-METOINUECKOM
KOMHUCCHU

B.A. I'peuniHukoB

M.B. llleBmrorun

H.A. AunpusiHoBa



