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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

[enbto npenoiaBanus JUCHMILIMHBI ABISETCS (POPMUPOBAHUE Y CTYJIEHTOB
0a30BBIX 3HAHUN M YMEHUH B 00JacTH (YHKIIMOHHPOBAHHWSA, MOCTPOCHUSA U
NPUMEHEHUS  MHUKPOIPOLIECCOPHOM  TEXHMKH JUIsl  CO3JaHus  LU(POBBIX
MIPOrPaMMHBIX CHCTEM YIIPaBICHUS 00bEKTaMU YHEPTOCHAOKEHUS DIEKTPHUUECKUX
KEJIE3HBIX JJOPOT.

JlanHast QUCLMITIMHA HMMEET IPOMaJHOE 3HAUYEHUE CO BPEMEH CO3JaHMs
NEPBBIX BBIUUCIUTENBHBIX MamuH. [Ipomutoe, coBpemeHHOoe u Oyayiiee
MH)XEHEPHOE TBOPYECTBO HEMBICIMMO O€3 NPHUMEHEHUS MHUKPOIIPOLIECCOPHOM
TeXHUKU. HeMBICTUMO 3TO U 7S 3JEKTPOIHEPTeTHKH BOOOIIE U TPAHCIIOPTHOM
AIIEKTPOIHEPTETUKH B yaCTHOCTU. OHAKO, AJIsl TAaHHBIX OTpaciei H3yu4eHrne OCHOB
MUKPOIPOLIECCOPHOW TEXHUKH MPUOOPETAET OCOOEHHBIM CMBICI, TPEOYIOIIHA
PacKpbITh CEU(PUIECKIE CTOPOHBI SKCILTyaTallii BEIYUCIUTENbHON TEXHUKN Ha
AJIEKTPOIHEPreTHYeCKuX 00BbeKkTax. MUKpoIpoleccopHas TEXHUKA OTHOCUTCS K
C1abOTOYHBIM ~ CHCTEMaM, B TO BpeMs Kak D3JEKTPOIHEPreTuka 3TO
BBICOKOBOJIbTHBIE MOILHBIE CHJIBHOTOYHbIE 00BEKThl. (CoBMecTHas paboTa
HAKJIA/IbIBACT BAXKHBIC U MCKIIOYUTENbHBIE TPEOOBAHUS K TOHUMAHUIO TOHKOCTEH
(YHKIIMOHUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM, UX alllapaTHOMY MOCTPOCHHUIO
U cpeacTBaM 0€30TKa3HOTO HU3KOYPOBHETO IPOrPaMMHUPOBAHUSI.

2. [Inanupyembie pe3ynbTaThl 00YUSHHS IO TUCIUTIINHE (MOYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOAYIIO):

OIIK-5 - CriocoOeH pemaTth 3a7ja4¥ pa3BUTHs HAYKU, TEXHUKH U TEXHOJIOTUU
B 00JIacTU yNOpaBJICHHS B TEXHUYECKUX CHCTEMaX C YYE€TOM HOPMAaTHBHO-
IPaBOBOTO PETYJIUPOBaHUS B c(hepe MHTEIUIEKTYaIbHON COOCTBEHHOCTH;

OIIK-7 - CnocoOeH mNpou3BOAUTHL HEOOXOIUMBIC PACUETHI OTIEIbHBIX
0JIOKOB U YCTPOMCTB CUCTEM KOHTPOJISI, aBTOMATU3AIMHU U YIIPABJIEHUs, BHIOUPATH
CTaHJIapTHBIE CPEJICTBA ABTOMATUKU, U3MEPUTEIHHON U BEIYUCIUTEILHON TEXHUKU
MIpU MIPOEKTUPOBAHUM CUCTEM aBTOMATHU3AIUU U YIIPABJICHUS,

OIIK-8 - CniocoOeH BBIMONHATH HAJIAJKy WU3MEPUTENBHBIX U YIPABIISIOMINX
CPEIICTB U KOMILUIEKCOB, OCYIIECTBIIATh UX PETIaMEHTHOE 00CITYKUBAHUE;

OIIK-11 - CnocoGeH NOHMMATh MPUHIUIBI PAOOTHI COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJOTUM U HCIOJNb30BaTh HMX I pELIeHUs 3ajad
npodeCCUOHATILHON JIeATEIbHOCTH;

IIK-1 - Cnoco0eH OCylecTBIATh ONEPAaTUBHOE, MPOU3BOACTBEHHO-
TEXHOJIOTUYECKOE U OpraHU3allHOHHO-3KOHOMHUYECKOE YIPABJICHHUE
SHEPrOCHA0XKEHUEM MPEANPUITHS, ONTUMHU3ALMIO padOThl 3HEPreTHYECKOrO



000pyZIOBaHUSI W PEKUMOB TPOM3BOJCTBA U TMOTPEOJCHUS DIEKTPOIHEPTUU C
VICIIOJIb30BAHMEM aBTOMATU3UPOBAHHBIX CUCTEM.

OOy4eHwne Mo JUCIHUILTHHE (MO0 ) TIPEITOJIaraeT, 4To 10 €ro pe3yibTaTaM
oOydaromuiics: Oyaer:

3HATH:
"'~ COBpPEMEHHBICE MUKPOIPOIECCOPHBIE CHUCTEMBI Ha KEJIE3HOIOPOKHOM
TPAHCIIOPTE B 00JIACTH AJIEKTPOIHEPTETUKHU

Ymern:

aHaNMM3UpOBaTh W BBIOMpaTh HauOosiee HPGHEKTUBHBIE MPOTrPaMMHBIC
POJYKThI, MUKPOIIPOIIECCOPHHBIE KOMIIOHEHTHI, YPOBHU MPOTPAaMMHUPOBAHUS U
anmapaTHbIe TIaTGOPMBI IPH Pa3pabOTKEe YCTPOMCTB YIPaBICHUS U KOHTPOJIS.

Baaners:

NOHATUUHBIM  amnmaparoM B 00JIaCTU  MHKPOIIPOLIECCOPHOM  H
BBIYMCIIUTENILHOM  TEXHHKH, METOJMKaMU pacu€ra, MPOECKTUPOBAHHUS H
JUArHOCTUKU MUKPOIIPOLECCOPHBIX CHCTEM.

3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIAHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AMCIHUIUIMHBI (MOJyJis) coctaBiser 7 3.e. (252
aKaJeMHYEeCKUX vaca(oB).

3.2. O6bem paucuMIUIdHBL (Monaynsi) B (oOpME KOHTAaKTHOW padOThI
oOyyJarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIAMH,
IPUBJIEKAEMBIMU K peasin3aluy 00pa3oBaTesIbHOM NporpaMMbl Ha UHBIX YCIOBHSIX,
IIpU MIPOBEJICHUH YUEOHBIX 3aHATUM:

Konngectso yacos
Tun yaeOHBIX 3aHIATHI Cemectp
Bcero

Ne6 | Ne7

KonrakTHas paboTa Ipu npoBeIeHUN YUeOHBIX 3aHATHH (BCEro): 144 | 48 96
B ToMm uncne:

3aHATHS JEKIIMOHHOIO THIIA 80 32 48

3aHATHS CEMUHAPCKOTO TUIA 64 16 48

3.3. O0beM muCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITEIIBHOW padOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOydYaIOIIMXCS C
Mearoru4ecKuMu paboTHUKAMHU U (WIJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTu3aIiu



o0pa3oBaTeNpbHON MpOrpaMMbl Ha HHBIX YCJIOBHUSX, IpPU  IPOBEICHHUH
IPOMEKYTOUHOM aTTectanuu cocrapisier 108 akagemuyeckux yaca (0B).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh PeaIn30BaH
MOJIHOCTHIO B (pOpME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCs, a TaKXe B hopMme
KOHTaKTHOM pabOThl 00y4YarONIUXCsl C MEJarornyeCKuMU pabOTHUKaMU U (WJIN)
JULAMH, PUBJIEKAEMBIMH K peaIM3aluy 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TP MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUIUIUHBI (MOIYJIA).

4.1. 3ausaTus JIEKIIMOHHOTO THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJIECpIKaHUE

1 |OOmue cBeneHus.
Ienu 1 3agauu Kypca, ero ¢BA3b ¢ APYTUMHU AUCIUIIMHAMU. KpaTkuil HCTOpUYECKUH OYepK pa3BUTUA
MHUKPOTIPOIIECCOPOB U MUKPOKOHTPOJIEPOB, 3aKOH Mypa

2 |DneMeHTHl TEOPUH YIIPaBIICHUS

YnpasneHnune, BUIBI YIIPaBIEHH, Ipoliecc ynpasieHns. CucremMa 3JIeKTPOCHA0KEHNS KaK CI0KHBIN
00beKT ynpasneHus. MecTo, ponb 1 GyHKIIMOHAIbHBIE 003aHHOCTH MUKPOIIPOLIECCOPOB U
MHUKPOKOHTPOJUIEPOB B YIIPABIEHUH PA3IMIHBIMU 00BEKTAMH 3JIEKTPOCHAOKEHNUS IIEKTPHIECKUX
JKEJIE3HBIX JOPOT

3 [[TocTpoeHne MUKPOIPOLIECCOPHBIX CUCTEM YIIPABICHUS

ITpuHuMn neiicTBUsI CUCTEM YNIPaBJIEHUs HA OCHOBE MUKpOIIpoLeccopoB. DyHKIMOHAIBHAS CXEMa
MHKPOIIPOLIECCOPHOM CUCTEMBI YIIPABICHUS, B3aUMO/IeHICTBIE BCeX (DYHKIIMOHAIBHBIX OJIOKOB MEXIY
co0oit. [Tonstue mMHHOM apxuTekTypbl. L{upKyssiuns nvHOpMAaMKU B MUKPOIIPOLIECCOPHBIX CHCTEMaX
YIpaBJICHUS

4  |llpencraBnenue HHPOPMAIIUA B MUKPOIIPOIIECCOPHBIX CHCTEMAaxX

Apudmernueckrue 0OCHOBBI pabOTHI MUKPOIPOIIECCOPHBIX CHCTEM YIpaBieHUs. [[03UIIMOHHBIC CUCTEMEI
cuncnenus. [lepeBoa yncen U3 oAHOM cucTeMbl cuucienus B Apyrue. opmarsl npeacTaBieHus
[EIIOYUCIICHHON YUCIOBOH HH(QOPMAIMH B MUKPOIIPOLIECCOPE U MPABHJIA BEITIOTHEHUS apU(PMETHICCKUX
omnepanuii HaJ HUMHU.

®DopMaTsl IpeICTaBICHUS IETOYUCICHHON YUCIOBOM HH(OPMAIH B MUKPOTIPOIIECCOPE U MPpaBUIIa
BBINTOJIHEHHS apH(METHIECKIX OINEPaIiii Ha/l HUIMH

5 |OYHKIIMOHUPOBAHKUE MUKPOIIPOILIECCOPOB

Knaccudukanus mukporporeccopoB. TUIIOBas CTPYKTypa COBPEMEHHOTO MHUKPOIIPOIeccopa 1
MUKPOKOHTpoJuiepa. Pabouwnii ukit mporeccopa. Peructpbl 00IIero u CrienuaibHOr0 Ha3HAUCHMS.
TapBapackas u poH-HeliMaHOBCKast apXUTEKTYPhI OPraHU3AIHH TAMSITH.

ApxuTeKTypa rpaQHIecKiX IMPOIecCOPOB U HX MPUMEHEHHE IS HerpapUUeCKUX BEIYUCICHHA.
CermenTtupoBanue namatu. Jamn namsitu. Cteku. [IpepsiBanus. Pesxxumsl anpecanuu

6 |OcHOBBI s3bIKa accemMbIepa Juis mpoieccopoB cemeiicta Intel P6 u cemeiictea AVR
CTpyKTypa nmporpamMmbl Ha si3bike acceMoOuepa. Jlekcembl. JIMpeKTHBBI ONpeneNeHus TaHHbIX. THITbI




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

OIIepaTopoB acceMOIepHBIX Mporpammax. CTpyKTypa KOMaH/IbI Ha sI3bIKe acceMOuepa. I'pymmer komaH
Mukponpoueccopa. Ctpykrypa komann B CISC u RISC npoueccopax. MMX, SSE, SIMD pacmupenus
KOMaH[

7 |KomaHbl MepechUTIKN TaHHBIX
. Pabota co crexom. Anpecanus crexa. Komanns! 3arpy3ku/ussiedenus B/u3 crexa. [lepegada napamMeTpos
B TIOANIPOTPAaMMBI Y€pe3 CTEK

8 |ApudmeTnueckre KOMaHIbI
Apupmernueckne KOMaHIHL. 8-, 16-, 32-x n 64-0uTOBOE CIIOKEHNE, BRIUUTAHHIE, YMHOXKCHUE U JCIICHHE.
Apudmernueckne KOMaHIBI CO 3HAKOM

9 KOMaHI[BI YIIpaBJICHHUA ITOPAAKOM BBIIIOJTHEHUA ITPOrpaMMBbI
Komanns! cpaBaenust. Komanas! 6€3ycI0BHOrO U YCIOBHOrO Iepexoaa. KoMaHbl OpraHu3alnuy UKIOB.
KomaHp! BBI30Ba NOANIPOrpaMM U BO3BpaTa U3 HUX

10 |Jloruueckue KOMaHJbl 1 KOMAaHIbl MAHUITYJIMPOBAHUA outamu
Jlornaeckue koMmauasl. Buapl capura. Komanap! nukimdaeckoro casura. Komanap! mo6uToBoit 00padboTkn

11 |Komanas! 1uis paboThI ¢ MACCUBAMH U CTPOKAMHU
Komanze! cpaBHEHUs, CKAHUPOBAHUSI, TIEPECHUIKH, COXPAHEHUS U 3arpy3KH CTPoK. [Ipednukcsl moBTOpeHns.
®raru HanpaBJeHus MpU padoTe co cTpokaMu. TabauuHbIe KOMaHIbI

12 |CoBpemeHHbIe cpecTBa pa3paboTKU MUKPOIIPOLIECCOPHBIX CUCTEM YIIPaBICHUS
Bosmoxuoctu MatLab, Simulink ¢ Habopamu uactpymentoB Control Design, Fixed Point, Real-Time
Workshop Embedded Coder. Cuctema CoDeSys

13 |CtpyKTypa CIOXKHBIX MUKPOITPOIIECCOPHBIX CUCTEM
[TprHONTBI TOCTPOEHUS CIIOKHBIX MUKPOIPOLIECCOPHBIX CUCTEM, BEAYIIHE (OCHOBHBIC) U BEJOMBIC
MHKPOIIPOLIECCOPHI

14 |IIpencraBienne nHGOPMAIMU B MUKPOIIPOLIECCOPHBIX CUCTEMAX

15 |MHuTepdeiicsl COBpeMEHHBIX MUKPOIIPOLIECCOPHBIX CHCTEM
Knaccugukamnus natepdeiicon. [locnenoBarenasHblie U MapauieabHbIe, IPOBOIHBIE U OECIPOBOJHBIE
uaTepdeiicel. Keutnpopanus. KontponsHbie cymmbl. [akeTs

16 |[IporpammHO-anmapaTHEIA TPUHIHI TOCTPOSHHUS U(POPMAITMOHHO-YIIPABIISIOIINX
CHCTEM
Crroco0b1 pa3paboTku anroputMoB U nporpamm st MUY C. OcoGeHHOCTH pean3aiii HePEpEIBHOTO H
JHCKPETHOTro ympasieHus. [IporpaMmupoBanue BcTpanBaeMbix cucteM. [IporpaMmupoBaHue cuctem
PEAILHOI0 BPEMEHH

17 |[Tonstue 06 MHGOPMAIIMOHHBIX TEXHOJIOTHUSIX
OneMeHTbl HHPOPMAIIHOHHBIX TEXHOJIOTHIA, TEOPUU MHPOPMAIMK U TEOPUH YIIPABICHHS

18 |[Ipuanmmsr noctpoerns AL B MUKpPOTIPOIIECCOPHBIX CHCTEMAX
Mapamnensusiit AL, naTerpupyrommii AL, AL nocnenoBaTesHOTO MPUOIMKEHUs, KAaCKaTHbIE
AITII, curma-nensta ALIT

19 |Xapakrepuctuku uHTErpupoBaHHbIX AL B MUKpPOIIPOIIECCOPHBIX CHCTEMAX
XapaKkTepUCTHKH ITpeodpa3oBaHus, KBaHT Ipeodpa3oBanus, uddepeHaIbHas U HHTETpalbHas
HETMHEWHOCTH, Pa3psIIHOCTb, IITyM, ObICTpoaericTBHe. OCOOEHHOCTH MHOTOKaHAILHOUN paOOThI

20 |HMepapxuueckas cTpyKTypa xo3siicTBa sHeprocuadxkenust OAO "PX/" u
nH(pOpMallMOHHbIE TIOTOKU B HEH
DreMeHTapHbBIH 00BEKT eKTpocHabXeHus. Pacnipeenenne nHGOPMAIMK IO YPOBHAM HEpapXUUECKOi
CTPYKTYPBI YIIPaBJICHUS X03IHCTBOM 3JIEKTPOCHAOKeHNUs. [IepBUYHBIN U TPOM3BOAHBIE TAPaMETPhI
paboTtsl. TpeboBanus k ObicTpoeiicTBHIO cOOpa N 00pabOTKH N3MEPEHHON HH(pOPMaIN

21 |Metoasl 00pabOTKH U3MEPUTENLHON HHPOPMALIUU

MeToap! MaTEeMaTHIEKCKON CTATUCTUKA U TEOPUH BEPOATHOCTEH 11l 00pabOTKH M aHaTH3a
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

uc\3smMepuTenpHoit nHGopManun. Pacuér BepOsITHOCTHBIX U CTATUCTHIECKUAX XapPAKTEPHCTUK TOKOB U
HAaIpsHKSHUH TATOBBIX MMOJICTAHINH, MUTAIONIUX M OTCACHIBAIOIINX JIMHUH

22

Muxkpornpoiiecconble THPOPMAITMOHHO-YITPABIISIONINE CUCTEMBI KOHTPOJIS

TpaHc(HOPMATOPOB TATOBBIX MOICTAHIIHNA
OrnepaTUBHBIN KOHTPOJIb U YIPaBICHHE PEXUMaMU, 000PYA0BaHUEM TATOBBIX NOJCTAHINH, 0OecIeueHuUs
9HEProJUCIETIEPCKOTO MyHKTa HE00X0ANMOH nH(popMannei 1 BEITOTHEHHUSI €r0 KOMAaHI.

23

Mukponporecconbie HHPOPMAMOHHO-YIPABIISIOIINE CUCTEMBI KOHTPOJIS

npeoOpa30BaTENbHBIX arperaToB TATOBBIX MOACTAHIIUI
3HepreTHYecKre, TMHAMUIECKHE, TOYHOCTHBIC M HAaJEKHOCTHBIC XapaKTEPUCTUKHU NTpeo0pazoBaTenei, a
TaKKe peaan30BaHbl 60liee COBEPILICHHBIE CUCTEMBI KOHTPOJIA, 3alUThI U AUATHOCTHKH.

24

Muxkpornpoiiecconble THPOPMAIMOHHO-YIIPABIIAIOIINE CUCTEMbI KOHTPOJIS TPOBOIOB

KOHTaKTHOM CETH U NUTAOIIKUX JIMHUN
KoHTpos reomeTprueckux napaMeTpoB KOHTaKTHOH ceTu.l3mepenne TeMnepaTypHBIX TapaMeTpoB
KOHTaKTHOW CETH.

25

ba3bl JaHHBIX U3MEpPUTENBHON HHPOpMALUK
Honsrue BJl. Kimaccuduxanwms BJ. [Tpurmnums moctpoenus u xpanenus bJ{. CYB/I.

26

N3mepurtenbHble TpeoOpa3oBaTeiu.

Craruueckue pese 3auuThl. BXxoHbIe TpeoOpa3oBaTesin aHaJIOTOBBIX U JUCKPETHBIX CHUTHANIOB. DUIIBTPBI.
CpencTtBa 0TOOpaXkeHUs

undopmauun. BeixonHsle peneiinble mpeodpaszopatenu. Kanansl cBs3u.

27

O06paboTtka nHGOPMAIIMK U peaTr3aIus MPUHUMACMBIX PEIICHHM.
OcoberHOCTH 00pabOTKH U XpaHEeHHe HHpopManuu B TH(POBEIX yCTpoiicTBaX. [IporHo3upyromue ruoKme
YCTpOICTBa peNelHOM 3allUThI.

28

[ToMex0ycTONYMBOCTSD.

IIpoHNKHOBEHHE IOMEX B peJie U JIMHUH CBA3U. DPGHEKTUBHOCTh YKPAaHUPOBAHUS KaOenei CBsI3M.
OnTUKOBOJIOKOHHBIE CPEJICTBA NEPeaadn

HHQOPMAIUH.

29

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

TpaHc(hOPMaTOPOB, TEHEPATOPOB, HIIEKTPOIBUTATEIIEH.

MI/IKpOHpOHGCCOpHaﬂ HUHTCTPHUPOBAHHAA peﬂeﬁHaﬂ 3amuTra u HpOTHBO&BapHﬁHaH aBTOMaTHUKa U
DJICKTPHUICCKUX CTaHL[I/Iﬁ u HOZ[CTaHI_II/II‘/'I. Oco0eHHOCTH BBIIIOJIHEHUS 3allluThI TpaHC(bOpMaTOpOB u
TCHEPATOPOB. OcobennocTu 3alIUThI 3J'IGKTpOI[BI/IFaTCJ'Ief/'I. 3J1eMEHTBI peaim3annun

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

30

Hurer PpUpOBAaHHAA MUKPOIIPOLIECCCOPHAA 3alllUTa U aBTOMATHUKa JIMHUHN QJICKTpPOIICpCaay.
MHurerpupoBaHHas MUKpPOIPOLIECCOPHAS 3alllUTa U aBTOMATUKA JIMHUM 3JIeKTponepeaaun. JucTaHMOHHbIN
MIPUHIIAI B 3aIIKTE JUHUN 3JeKTponepenadn. ObecredeHne NpaBmibHOT0 (GyHKIIMOHUPOBAHUS
JTUCTAHIIMOHHBIX 3aIIUT B YCIOBUIX Ka4aHUH 1 acHHXpOHHOTO X0oxa B OC.

Br10op noBpexieHHBIX (a3 B JUCTAHIIMOHHBIX 3allUTaXx.

31

[{udpoBble 3aMTHI U YCTPOIICTBA aBTOMaTHUKH
Crpykrypa nudposoii auddepeHInaIsHON 3aUATH COOPHBIX IIHH.
TpeboBanust K K3MEPUTEIHHBIM TpaHcHOpMATOPaM TOKA.

32

[IpoTuBoOaBapuiinas aBTOMaTHKa AIIEKTPOCHAOIEHUSI HA MUKPOITPOLIECCOPHOI Oa3ze.
Bo3mymaromye Bo3eiCTBHS Ha AIEKTPOIHEPTETHUECKUE CUCTEMBI U YIIPABIISAIOIINE TIPOTHBOABAPHIHBIC
BO3JIEHCTBHS. ABTOMAaTHKA

MPEIOTBPAIICHUS HAPYIICHNS YCTOWIMBOCTH. ABTOMATHYECKOE T03UPOBAHNE POTHBOABAPUITHBIX
YIPaBIAOLUNX BO3EHCTBU. I

33

Omnpenenenust MecTa MOBPEXKICHUS B TMHUSX dJIEKTpoIiepeaay.
HpI/IHHI/IHLI OIIpCAC/ICHUA MCCTa K3 mo JABYXCTOPOHHEMY M3MEPCHUIO MapaMETPOB aBapHﬁHOFO pexKuma.
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JByXcTOpoHHEE U3MEpPEHUE HA

JIDII cnoxHOM KOHGUrypanuK. Y IPOLIEHHbIE CIOCOOBI OTHOCTOPOHHETO U3MEpEHUst. MeTobl U cpecTBa
perucTpanuy aBapuitHoro pexxuma.

HexkoTopsie ocodenHoCTH M(POBOI perrucTpanvi. MOHUTOPHHT M TUarHOCTHKA COCTOSHUS
000pyIOBaHUs U peKHMa pabOThI CETH B HOPMAIIBHBIX M aBApPUHHBIX PEKHMAaX.

34 MuxkpornpolieccopHble MOAYJIH B CUCTEMaX YIPaBICHUSI JHEPTOX035HCTBOM.

YcTaHOBKA YCTPOWCTB CBSI3U ¢ 00BEKTOM H MHUKPOTIPOIIECCOPHBIX M3MEPUTENBHBIX IpeoOpa3oBaTenei s
obecmieueHns cOopa ¥ mepead JTaHHBIX 0 cOCTOSHUH obopynosanus 11C i BbIaun KOMaH]. yIIPaBICHA

35 |MKpOMpOLIECCOPHbIE CPECTBA YIIPABICHUS B SHEPTETUKE.

LII/I(l)pOBLIe JATYUKU TOKaA, HAIIPSAKCHUA, KaY€CTBA DJICKTPOIHCPIUHU.
36 |O6opynoBanue 11t HUGPOBOM FIECKTPUIECKOMN TOICTAHIINH.
ABTOMaTI/ISI/IpOBaHHaSI IoACTaHI A, OCHAIICHHAsA BSaHMOﬂeﬁCTBy}OIHHMH B pCKUME €AUHOI'0 BPEMCHU
1 (poBbIME HHPOPMALIMOHHBIMH M YIIPABJISIOLIMMYI CUCTEMaMH U (QYHKIIMOHUPYIOLIast 6€3 NPUCYTCTBHS
MOCTOAHHOI'O ACXKYPHOI'O IIepCoOHAJIA.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS

Ne

i Temaruka MpakTHYECKUX 3aHATHI/KPATKOE COJIepIKaHne

1 |Pa3paboTka mporpaMMbl pacuéra 0OCTaTOUHOTO pecypca Tpancdopmaropa TII mo
COBOKYITHOCTH U3MEPUTEIHHOU HHPOpMALIUU

2 |Hzyuenue hopmara mpeacTaBiIeHUs BeIeCTBEHHBIX uncen B namsatu [1K Ha ocHOBe
BAPUAHTHOI'O TUIIA 3aMHCh

3 [Pa3zpabotka mporpammsl pacuéra ocratouHoro pecypca ITA TII no coBokynHocTH
W3MEPUTENIbHON HH(MOpMAITIN

4  |PazpaboTka mporpamMmsbl pacdéra TeMIepaTypbl HarpeBa MpoBOJOB KOHTAKTHON
MOJIBECKH 110 COBOKYITHOCTH 3aMEPOB

5 |M3yuenue npaBuiI HallMCaHUS IPOTPaAMM Ha A3bIKe acceMOuiep U paboTh ¢
KOMITHJIATOPaMH U KPOCC-OTJIaIYUKaMH.

6 |OmpeneneHre BOZMOXHOCTH KOMMYTAITUH 33JaHHOTO arrmapata B siueiiku punepa
KOHTAaKTHOM CETU B 3aBUCUMOCTH OT 0alTa-COCTOSIHHS BCEX KOMMYTAIIMOHHBIX
arnmaparoB B SYEHKeE

7 |Pa3zpaboTtka mporpammsl pacuéra octatounoro pecypca ITA TII mo coBokymHOCTH
U3MEPUTENbHON HHPOpMAIHH

8 |MuKpOMIpOIEeCCOPHBIE CUCTEMBI YIIPABICHUSI.

9 |Opranmzanus csizu MCY ¢ 00beKTOM yIIpaBiieHUs. Y CTPOMCTBA CBSI3U C OO BEKTOM
yIpaBiIeHUs.

10 |MaTemaTu4eckoe OMCaHUE aHAIOTOBBIX CHTHAJIOB BO BPEMEHHOM M 4aCTOTHOW 00JIacTH.
CrexTpsl MEpUOANYECKUX U HETIEPUOANUECKUX CUTHAIOB. [I[puMeHeHne TeopeMbl
orcuetoB (KoTtenbHukoBa). JluckpeTu3saius no BpeMEHH U YPOBHIO.

11 |M3MeputenbHbIe KaHATIBI CPEJICTB aBTOMATU3AIMH TEXHOJIOTHYECKHUX TPOIIECCOB.

12 |PacnpeneneHHBIE MUKPOIIPOIIECCOPHBIE CUCTEMBI COOpa U 00paOOTKU JaHHBIX.

13 |CocpenoToyeHHBIC U pacIpeesIeHHbIE CUCTEMbI 00Pa0OTKH TaHHBIX.




TemaTuka NpakTUUYECKUX 3aHATUI/KPATKOE COlepKaHHe

/1
14 |CpencrBa KOMMYHHKAIMH B PACIPEACIUTEIbHBIX CUCTEMAX YIIPaBICHUS.
15 |OnepanuoHHbBIE CUCTEMBI PEaIbHOIO BPEMEHH, KOMMYHHUKAIIMOHHOE MPOTPAMMHOE
obecrnieueHue.
16 |OcoGeHHOCTH (HYHKITMOHUPOBAHHUSI POTPAMMHOTO OOECIICUCHUS B PEKUME PACTHLHOTO
BpPEMEHH.
17 |OcHoBHbIe TUTIBI IEpUPEPUITHBIX YCTPOHCTB MUKPOIIPOLIECCOPHBIX CHCTEM YIIPABJICHUSI.
18 |YcrpoiicTBa BBOJa/BBIBOJIA AUCKPETHBIX CUTHAIOB. HazHayeHue, OCHOBHBIE BU/IbI
BXOJIHBIX/BBIXOJAHBIX CUTHAJIOB, OPraHU3alus JaHHbIX.
19 |[IporpammHas mojaens nepudepuitHoro ycrpoicta. [loHaTHE 0 BHEITHEH U BHYTPEHHEH
(GYHKIHUSAX TOPTOB BBO/IA/BBIBOJIA.
20 |OOGpabatpIBaroImIye W YIPABISIONIAE KOMAH/IbI.
4.3. CamocrosiTenbHas paboTa 00y4YaroIuXCs.
No .
Bun camocrosTensHoil paboTh
/1
1 |BBIMOJHEHMTE KYpCOBOTO MPOEKTA
2 |moarotoBKa K JabopaTOpHBIM paboTam
3 |mOArOoTOBKA K MPAKTUYECKUM 3aHATHUSIM
4 |paboTta c JeKIMOHHBIM MaTepUaIOM U JIUTEPATYpPOil
5 |moAroroBka K TEKyIIEMY KOHTPOJIIO U IIPOMEKYTOYHOHN aTTeCTalluu
6 | IloaroroBka K MPOMEXYTOYHOH aTTeCTaLUH.
7 | IloArotoBKa K TEKyIIEMY KOHTPOJIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX pabOT
Bapuanr 1

Coznatp 3ampoc K 0a3ze NaHHBIX C pe3yslbTaTaMU 3aMEPOB Ha TATOBBIX

IIoACTaHIMUAX MOCKOBCKOI'0O MCTPOIIOJINTCHA B Ppa3’IN4IHbIX YCIIOBUAX

AKCIUTyaTaIii, OO0CCIIeUNBAIONTMN BO3BpAIllCHUE JTaHHBIX O BapHaHTE pacuéTa,

Ha3BaHUM TATOBOU MOJCTAHIMU, MPOIEHTE 3arpy3KU TATOBOM MojcTaHuuu 3a 60

MUHYT, IPOLIEHTE 3arpy3KH TATOBOM NOJACTAHIMH 32 18 MUHYT, TPOLIEHTE 3arpy3Ku

TATOBOM MOJCTAHIMHU 32 5 MHUHYT, 3P(GEKTUBHOM TOKE TATOBOW MOACTAHIIUH,

MaKCHUMaJIbHOM TOKE TATOBOM noaCTaHOun, CPCIHEM TOKC TATOBOM IMOACTaHIINHU.

HeoOxoanMpie TaOIUIIBI ¥ TTOJIS B HUX:
Ta6muma: WTp

[Tons: Hassanme TII, Pacxox_sueprum, Ilpouent 3arpysku_ TII 60,

[Tpouent 3arpy3ku_TII 18, ITpouent 3arpy3ku TII 5.

Tabmuma: RMgCxI



[Mons: ItpX, e X — nopsAKoOBbIiA HOMEp OT 1 10 mociieqHEN NOICTaHLIHH.

Bapwuant 2

Coznath 3ampoc K 0asze JMaHHBIX C pe3ylbTaTaMd 3aMEpOB Ha TATOBBIX
MOJICTAHITUSAX ~ MOCKOBCKOTO  METPOIIOJIUTEHA B PAa3IMYHBIX  YCIOBHAX
SKCIUIyaTaIlui, 00eCIeYMBAIONIMA BO3BpAICHUE JAHHBIX O BapHaHTE pacuéra,
Ha3BaHWUU TATOBOM MOJCTAHIIMK, THIE MPeoOpa3oBaTeIbLHOTO TpaHChopMaTopa,
KOJIMYECTBE BKIJTFOUEHHBIX peoOpa3oBaTeIbLHBIX TpaHchopmaropax,
HOMHHAJILHOM M Pacdy€éTHOM TOKe mpeoOpa3oBaTelbHOTO TpaHchopmaropa 3a 60
MUHYT, HOMUHAJIHHOM U pacdETHOM TOKE MPeoO0pa3oBaTeabHOro TpanchopmaTopa
3a 18 MHHYT, HOMHHAJIFHOM U pacyéTHOM TOKe MpeoOpa30oBaTEIILHOTO
Tpanchopmaropa 3a 5 MUHYT.

HeoOxoarmMpie TaOMHITBI M TIOJIS B HUX:

Ta6muna: NagrPT

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

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

Bapuant 3

Coznath 3ampoc K 0a3ze JMaHHBIX C pe3ylbTaTaMd 3aMEpOB Ha TATOBBIX
MOACTAHIMSAX  MOCKOBCKOTO  METPOIOJIUTEHA B PA3IUYHBIX  YCIOBHUSAX
AKCIUTyaTaIii, OOCCIICUMBAIONINN BO3BpAIllcHUE JaHHBIX O BapHaHTE pacuéTa,
HA3BaHUU TATOBOW IMOJCTAHIIMHU, TUIE TMOJYIPOBOJHUKOBOIO Mpeodpa3oBaTes,
KOJIMYECTBE BKJTFOUEHHBIX MOJTYITPOBOTHUKOBBIX npeoOpazoBareneii,
HOMUHAJIBHOM M Pacuy€THOM TOKE TMOJYMPOBOIHUKOBOTO TMpeobOpasoBarens 3a 60
MUHYT, HOMUHAJILHOM U PACYETHOM TOKE TIOTYIPOBOAHUKOBOTO MPEe0Opa3oBaTeIs
3a 10 MHHYT, HOMHHAJIHHOM U pacy€THOM TOKE ITOJIYIPOBOJHUKOBOTO
npeoOpaszoBaTess 3a 5 MUHYT.

HeoOxoaumbie TaOIHIIBI ¥ TIOJIS B HUX:

Tabnuma: NagrPP

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

[Tons: Primery Ind, Bkitoueno, HasBanue, Tur.



Bapuant 4

Coznate 3ampoc kK 0a3e NaHHBIX C pe3yibTaTaMd 3aMEPOB Ha TATOBBIX
NOJACTAaHIUAX  MOCKOBCKOIO  METPONOJMTEHAa B  PA3jMYHBIX  YCJIOBHSAX
AKCIUTyaTaluy, 0OecleurBaroNil BO3BpAIllCHUE JAHHBIX O BapUaHTE pacuéra,
Ha3BaHUMU TIATOBOM IOJCTAHIMHU, PAacXOJ€ DHEPIUM HA TATOBOM IOJICTAHLHUH B
MBTe4, MakCUMaJIbHOM IHMKOBOM PACXOJ€ JHEPIMM Ha TATOBOM IOJCTAHLIMM B
MBrTey, cpeHeM pacxoae YHEPTUM Ha TATOBOW NOACTAHIMU B MBTeu.

HeoOxoaumbie TaOIUIBI M TIOJS B HUX:

Ta6muma: WTp
[Tonsa: Homep TII, Ha3anue TII, Pacxon_ sueprum.
Tabnuma: RMgCxI

[Tomsa: NMgCx, ItpX, rme X — mopsakoBblii HOMEpP OT 1 n0 mocnegHen
MOJACTAaHIINH.
Ta6numa: RMgCxU

[Tona: NMgCx, UtpX, rne X — MopsaKOBbIM HOMEp OT 1 110 mociemaHewn
MMOJICTAHIINH.

Bapwuanr 5

Cozmath 3ampoc K 0a3e MaHHBIX C pe3yjbTaTaMH 3aMEpPOB Ha TSTOBBIX
MOJACTAaHIMAX  MOCKOBCKOTO  METPOTOJUTEHA B  PA3UYHBIX  YCJIOBHSX
AKCIUTyaTalui, oO0ecreunBarolMil NpoOBEpKy Kadeneil puaepoB TArOBOM CETH U
BO3BpAIlleHWE MaHHBIX O BapHWaHTE pacuéra, Ha3BaHWHM TATOBOW IOJICTAHIINH,
Ha3BaHUM (Quaepa, TUIE Kadens, CceYeHUuH Kabelns, KOJWYeCTBE JIMHHM,
JOTTyCTUMOM TOKE, paCYETHOM TOKE, 3arpy3Kke Kadess B MPOIICHTaX.

Heo0xoauMpble TaOJIHIBI U TTOJIS B HUX:

Taomuna: Nagrf

[Tons: HazBanue tn, Haspanuwe cdunepa, Tun kabens, Tok OMyCTUMBIH,
Tok_pacu€tnHbiii, KosmmuecTBo nvHHM.
Ta6nuna: TjagPst

[Tonsi: Primery Ind, Ha3Banue, CtymneHs.
Tabmuna: Devices

[Tons: S, N_ycrpoiictsa, [Ipumeuanue.

Bapuant 6



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

Heobxoaumpie TaOIHIIBI ¥ TIOJIS B HUX:

Ta6numa: NagrOts

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

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

[Tons: S, N_ycrpoiictBa, [Ipumedanue.

Bapuant 7

Coznate 3ampoc kK 0a3e NaHHBIX C pe3yibTaTaMd 3aMEpPOB Ha TATOBBIX
MOACTAHIMAX  MOCKOBCKOTO  METPONOJMTEHAa B  Pa3IMYHBIX  YCIOBHUAX
AKCIUTyaTalui, 00eCHeUnBalOINK BO3BpAILlEHUE JAHHBIX JUISI CaMBIX TKEIBIX
BapHAHTOB pacu€Ta o HauboJIbIIEMY CpEAHEMY U HAaHOOJIbIIIEMY MaKCUMAIbHOMY
ToKaM (uuepoB TAroBoil cetu. Bo3Bpaiaemble AaHHbBIE JOJDKHBI COAEPKATbh
uHdopmalio o BapuaHte pacué€ra, HbQexkTuBHOMY TOKYy umepa 1,
MaKkcuMalabHOMY TOKY (puzaepa 1, cpennemy Toky puaepa 1, appexTuBHOMY TOKY
bugepa 2, MakcuMaibHOMY TOKY @Quaepa 2, cpeaHemy TOKy ¢(uaepa 2,
s pexTuBHOMY TOKY (duaepa 3, MaKCUMaIIbHOMY TOKY Quaepa 3, cpeaHeMy TOKY
bunepa 3, apdexktuBHOMY TOKY duaepa 4, MakCUMaIbHOMY TOKYy ¢unepa 4,
cpenHeMmy Toky Quaepa 4.

Heobxoanmpie TaOIUIIBI ¥ TIOJIS B HUX:

Tab6muna: TokFider

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

Bapuant 8

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



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

HeoOxoaumbie TaOIUIBI M TIOJS B HUX:

Taomuma: TokOtsos

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

BapuanTt 9

Coznath 3anpoc Kk 06a3e JaHHBIX, cojeprKaiieid nHPopMaIuio 00 UCXOTHBIX
JAHHBIX O JMHUU MOCKOBCKOTO METPOIOJIMTEHA, 00€CIIEUNBAIONINI MTPOBEPKY
COOTBETCTBHUS U HAJIMYWS TUIOB Kabeled U UX CEYCHH, yKa3aHHBIX B TaOJIHUIIE
Devices, Tunam u cedeHusIM kadesei, ykazaHHbIX B cripaBoyHuKe Cab.

HeoOxoaumMpie TaOMHITBI M TTOJIS B HUX:

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

BapuanT 10

Coznmate 3ampoc K ©0a3e JaHHBIX C pe3yjdbTaTaMd 3aMepoB  Ha
TOKONPUEMHHUKAX AJIEKTPOMOJABUKHOTO cOCTaBa MOCKOBCKOTO METPOIOJIUTEHA,
JBUTAIOIIUMCS B MPsIMOM W OOpaTHOM HAMpaBJCHUAX, OOECTICUMBAIOIINI
dbopmupoBanre UHPOPMAIIUUA O PACTIPEICTICHUN MUHUMAILHOTO HAIPSKEHUS Ha
tokonpuémMaukax OIIC B 3aBUCUMOCTH OT KOOPAWHATHI TYTU A OOOUX
HANpaBJICHUM.

Heo6xonumbie TaOIUIIBI U TIOJISI B HUX:

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

[Tona: Koopaunara, Hanpsxenue.
?



5. IlepeueHp wu3MaHMN, KOTOpPBIE PEKOMEHIYETCA

OCBOCHUU JUCHUILIUHBI (MOYJIA).

HCIIOJIBb30BaTh IIpH

i\/&n bubnmorpaduueckoe onucanue Mecro nocryna

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

2 Apxurekrypa 9BM u cuctem HoBoxkuiior O.I1. OqHOTOMHOE | DIEKTPOHHBIN PECYpC -
usnanue M.: FOpaiir , 2012 O9bC "Jlanp"

3 N3mepurtenbHabie nHGOpPMAIIMOHHBIE ccTeMbl Pyonues H.A.
M.: JIpoda , 2010 DIIEKTPOHHBIH pecype -

ObC "Jlanp"

4 OcCHOBBI OpraHu3aIiy CUCTEMBI IU(POBBIX CBsI3EH B
CJIO’KHBIX HH(OPMAIIMOHHO-U3MEPUTEIBHBIX KOMILIEKCaX YueGHas bubnuorexa
AmrokoBckuit B.A. M.: DHeproaromusuar, , 2001 Ne3 (ayn. 4519

1 Iepconansubsie IBM PC u XT. IIporpaMMupoBaHue Ha sI3bIKe | DJIEKTPOHHBIH pecype -
accemOuepa Ilepeso ¢ anrnumiickoro M.B.Emenun 9bC "Jlaup"
OnnotromHoe u3nanue «Pagno u cBsa3py» , 1989

2 BBeznenue B MUKpOIIPOLIECCOPHYIO TEXHUKY U.I namop Vuebnas 6ubaroreka
OnunoromHuoe u3ganue «Mup» , 1984 Ne3 (ayn. 4519

3 [Tpouieccoprr cemeiictBa INTEL P6, Pentium II, Pentium III, DIEeKTPOHHEBIN pecypc -
Celeron u gip. ApxurtekTypa, IporpaMmupoBanue, uatepdeiic | bC "Jlanp"
N.N.1larypun, E.M.bepasiie OHOTOMHOE U3/1aHKE
«I"opsiuas nunus — Texexom» , 2000

4 [TporpamMupoBanue apupMeTHIECKUX ONeparuii B VueOHas Oubnanorexa
MHKpOIIpolieccopax: YueOHoe MocoOue s TEXHUYECKUX Ne3 (ayn. 4519
BY3o08 B.K.3106uH, B.JI.I'puropse YueGHOE ocobue
M.:Bercm. mk. , 1991

) Muxkponpoueccopsl: Kypce n ynpaxxuenus P. Tokxaiim VueGHas 6ubaroTexa
OnsaoTtoMHOE n3manue M.:DHeproatomuzaar , 1988 Ne3 (ayn. 4519

6 Anroput™msl 1 cTpyKTYpbl AaHHbIX H. Bupt OgnoTromHoe Vuebnas Onbnmnorexa
u3nanue M.: Beicmas mkona , 1989 Ne3 (ayn. 4519

7 HckycctBo mporpammupoBanust Ha Accembnepe H.I'.I'omyOp | DyeKTpOHHBIH pecypc -
Onnoromuoe u3nanue 2002 9BC "Jlaup"

8 Assembler. YueOHuk 17151 By30B, 2-¢ u3ganue B.1. FOpos DJIEKTPOHHBIN pecypc -
OpnnoromHOe n3nanue 2003 9bC "Jlanp"
6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U

MH(OPMAIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT MCIOJB30BATHCS MPH

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

www.intel.ru
2. Www.autex.ru



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

7. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OOecredyeHus, B TOM YHUCIE OTEYECTBEHHOrO MPOU3BOJCTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

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

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOMN ISt
OCYILECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

MernoBas (MapkepHasi) TOCKa UK MPOEKTOP
KoMmmbroTepsl  aucruieitHoro kjacca Kadenpsl  «DJIEKTpOIHEPreTHKa
TpaHCIIOPTa»

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auer B 6 cemecTpe.
DK3aMeH B 7 cemecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OueHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON

aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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