MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

\_

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),

KaK KOMIIOHEHT 00pa30BaTeIbHON POTrpaMMbl
BBICIIEr0 00pa3oBaHus - IporpaMma GakaaaBpuara
0 HaNPaBJICHHIO IOATOTOBKU
27.03.04 YrpaBneHue B TEXHUYECKUX CUCTEMAX,
yTBepKJIeHHOU nepBbIM npopekropom GPI'AOY BO
PYT (MUUT) Tumonunsm B.C.

\

J

PABOYASI MPOT'PAMMA JAUCHMITJIMHBI (MOJIY.JIST)

MukponpouneccopHbie CHCTeMbI YIIPABJIEHHUS B 3JIEKTPOIHEPTreTHKE

Hanpagnenue noarotoBku:

Hanpasnennocts (mpoduib):

®opma 00yUeHUs:

27.03.04 YrpaBieHre B TEXHAYECKUX CUCTEMAX

ABTOMaTHU3anNA

YIIPaBJICHUS

anekTpocHabxenus. s crynearo KHP

Oynag

cucreMamMu

( PaGouas nmporpaMma JUCIUIIINHEL (MOIYJIs) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTa BBITPYKEHA U3 eIMHON
KOPIIOPATHBHON HH()OPMAIOHHOM CHCTEMBI yIIPaBICHUS
YHUBEPCUTETOM U COOTBETCTBYET OPUIHHAITY
- J

Ipocras snekTpoHHast noAnuck, BeiganHas ®ICAOY BO PYT
(MUUT)
ID noamucu: 3221
Hoamucan:  3aBeyrommii kadenpoit Lllepmorun Makcum
BanepneBuu

Jlara: 01.09.2026




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 ).

OO6mast TpyHOEMKOCTh JUCHUIUIMHBL (MOyJisi) coctaBisier 10 3.e. (360
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

Ne7 | Ne8

KonrakTHas paboTa Ipu NpoBeIeHNN yueOHBIX 3aHATHI (BCEro): 154 64 90
B ToMm uncne:

3aHATUA JEKIIMOHHOTO TUIIA 72 32 40

3aHATHSI CEMHUHAPCKOTO THIIA 82 32 50

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
IIPOMEKYTOYHOM aTTecTalu cocrapiisieT 206 akageMuyeckux vaca (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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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

uc\3mMepuTeapHO nHPopManuu. PacuéT BepOSITHOCTHBIX U CTATUCTHIECKUX XapPAaKTEPUCTUK TOKOB U
HAaIpsHKSHUH TATOBBIX MMOJICTAHINHN, MUTAIOIIUX M OTCACHIBAIOIIUX JIMHUH

22 |MukpornpolueccoHble HHHOPMAIMOHHO-YIIPABIIAIOLINE CUCTEMbI KOHTPOJIS
TpaHc(OPMATOPOB TATOBBIX MOJICTAHLUI

23 |Mukpornporiecconble HH)OPMAIIHOHHO-YIIPABIISAIONUINE CUCTEMbI KOHTPOJIS
IpeoOpa3oBaTEIbHBIX arperaToB TArOBBIX MOACTaHLUN

24 |MukpormporeccoHble HH)OPMAIIHOHHO-YIIPABIISAIONINE CUCTEMBI KOHTPOJISI IIPOBOIOB
KOHTAaKTHOM CETH U MUTAIOIIUX JIMHUI

25 |ba3bl JaHHBIX U3MEPUTEITHLHON HHPOPMAITIH
Honstue BJI. Knaccudukanus bJ1. [Tpuniune: nocrpoenuns u xpanenus bJ[. CYB/.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.
HpaKTI/ILIeCKI/IC 3aHATUA
No .
/ TemaTuka NpakTUUYECKUX 3aHATUI/KpaTKOe collepiKaHue
n/n

1 |Pa3paboTka mporpaMMsl pacdéra oCTaTOYHOTO pecypca Tpancopmaropa TII mo
COBOKYITHOCTH U3MEPUTENIbHON HHpOpMaLUK

2 |U3yuenme opmara mpecTaBICHUS BEIIeCTBEHHBIX yncen B namstu [1K Ha ocHOBe
BapMAaHTHOI'O THUIIA 3aIIHCh

3 |Pa3pabotka mporpammsl pacuéra octarounoro pecypca [1A TII mo coBokymHocTH
U3MEpPUTEIIbHOW HHPOpMaLUU

4  |Pa3pabotka nmporpamMmsl pacuéra TeMIEpaTypbl HarpeBa MpoBOJI0OB KOHTAKTHON
MOJIBECKH 110 COBOKYITHOCTH 3aMEPOB

5 |M3ydenue mpaBui1 HalMCaHUs IPOTrpaMM Ha si3bIKe acceMOiep U paboThl €
KOMIIWJISITOPaMH U KPOCC-OTJIaUUKAMH.

6 |OmnpeneneHne BO3MOKHOCTH KOMMYTAIIMU 33JaHHOTO anrapara B ssueiiku ¢puaepa
KOHTAKTHOM CeTH B 3aBUCUMOCTH OT 0aiiTa-COCTOSHUS BCEX KOMMYTAIMOHHBIX
anmnaparoB B sYEHKe

7 |Pa3pabotka nporpaMmsl pacuéra ocrarounoro pecypca I1A TII no coBokynHocTH
U3MEpUTENIbHON HHPOpMaLUK
4.3. CamocrosiTenpHas padoTa 00ydarOIuXCs.

Ne .
Bun camocrositensHOM paboTh
n/n

1 |BhIMOJHEHHMTE KypCOBOTO MPOEKTA

2 |MOATOTOBKA K JJAOOPATOPHBIM paboTaM

3 |HOArOTOBKA K MPAaKTUYECKUM 3aHATHIM

4  |paboTta c JeKIMOHHBIM MaTepUAIOM U JIUTEPATypPOil

S |MOAroTOBKA K TEKYyLIEMY KOHTPOJIIO U TPOMEXKYTOUHOM aTTecTaruu

6 | IlogroroBka K MPOMEXYTOYHON aTTeCTaLlUH.




7 | IloaroroBka K TEKyIIEMY KOHTPOJIIO.

4.4. TIpuMepHbIi IepeYeHb TeEM KypCOBBIX padoT
Bapuanr 1

Coznmate 3ampoc kK 0a3e MaHHBIX C pe3yjibTaTaMU 3aMEpPOB Ha TATOBBIX
MOACTAHIUSIX ~ MOCKOBCKOTO  METPOIMOJIMTEHA B  Pa3JIMYHBIX  YCIOBUSX
AKCIUTyaTaluy, 0O0ECIeUnBaIOIINM BO3BpAIllCHHE TaHHBIX O BapUaHTE pacyeTa,
Ha3BaHUM TATOBOM MOJCTAHIIMU, MIPOIEHTE 3arpy3KU TATOBOM MojcTaHuuu 3a 60
MUHYT, POIIEHTE 3arpy3KH TATOBOM MOJICTAHIMY 3a 18 MUHYT, IPOIICHTE 3arpy3Ku
TATOBOM TMOJCTAHIIMM 3a 5 MHHYT, 3(()EKTHUBHOM TOKE TSITOBOM MOJCTaHIIWU,
MaKCHMaJIbHOM TOKE TSATOBOM MOJICTAHIINH, CPETHEM TOKE TATOBOM MOJICTAHITUH.

Heo0OxoarMpie TaOJIUIBI U ITOJIS B HUX:

Ta6muma: WTp

[Tons: Hassanue TII, Pacxon sueprum, Ilpouent 3arpysku TII 60,
IIpouent 3arpy3ku TII 18, IIponent 3arpy3ku TII 5.
Tabmuua: RMgCxI

[Tons: ItpX, rne X — nopsAKoBbIA HOMEP OT 1 10 MOC/IeIHEN NOICTAHIINY.

Bapuant 2

Coznmath 3ampoc kK 0a3e MaHHBIX C pe3yjbTaTaMd 3aMEpPOB Ha TSTOBBIX
MOACTAHIMAX  MOCKOBCKOTO  METPOIOJIUTEHA B PA3IUYHBIX  YCIOBHUSAX
AKCIUTyaTaIlil, OOCCIICUMBAIONINN BO3BpAIllcHUE JAHHBIX O BapHaHTE pacuéra,
Ha3BaHUM TATOBOM MOJICTAHIIMHU, TUIIE MPEoOpa3zoBaTeNbHOIO TpaHchopMmaropa,
KOJIMYECTBE BKJTFOUEHHBIX npeoOpa3oBaTeIbHBIX TpaHchopmaropax,
HOMHHAJILBHOM M PacyéTHOM TOKE IpeoOpaszoBaTebHOTO TpaHcdopmaropa 3a 60
MUHYT, HOMUHAJILHOM M pacy€THOM TOKe MpeoOpa3oBaTesbHOTO TpaHchopMaropa
3a 18 MHHYT, HOMHUHAJIbLHOM M pacy€éTHOM TOKE MpeoOpa3oBaTEIbLHOIO
TpaHcopMaropa 3a 5 MUHYT.

HeoOxoaumMpie TaOMHITBI M TIOJIS B HUX:

Tabmuma: NagrPT

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

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

BapuanT 3



Coznath 3ampoc Kk 0a3e JaHHBIX C pe3yJbTaTaMu 3aMEpPOB Ha TATOBBIX
MOACTAHUUSIX  MOCKOBCKOTO  METPOIMOJIMTEHA B  Pa3IMYHBIX  YCJIOBUSX
AKCIUTyaTaly, 0O0ECIeunBaIOINM BO3BpAIllCHUE [TaHHBIX O BapUaHTE pacyeTa,
Ha3BaHUM TATOBOM MOJCTAHIIMM, TUIE MOIYHIPOBOJHUKOBOIO Mpeodpa3zoBaTes,
KOJINYECTBE BKJIFOUEHHBIX MTOTYTIPOBOTHUKOBBIX npeobpaszoBaresnei,
HOMHHAJIbBHOM M PacuéTHOM TOKE IOJIYNPOBOJHUKOBOTO IMpeodpazoBaress 3a 60
MUHYT, HOMUHJILHOM U PacY€THOM TOKE MOJIyITPOBOJTHUKOBOTO MPeoOpa3oBaTeIs
3a 10 MHUHYT, HOMHUHAJIBHOM M pPacuyéTHOM TOKE TOJYIIPOBOJHHUKOBOTO
npeodpazoBarens 3a S MUHYT.

Heo0OxoauMble TaOIUILI U OIS B HUX:

Ta6numa: NagrPP

[Tomsa: N1, Tun nm, Tox 3600, ToxP 3600, Tox 10, ToxP 10, Tok 35,
TokP 5.
Ta6nuna: TjagPst

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

Bapuant 4

Cozpath 3ampoc K 0a3e MaHHBIX C pe3yJbTaTaMu 3aMEpPOB Ha TITOBBIX
MOJCTAHIUSIX  MOCKOBCKOTO  METPOINOJUTEHA B  PA3JIMYHBIX  YCJIOBHUAX
AKCIUTyaTauy, 00eCIICUnBAIOIIMA BO3BpAIllCHHE TaHHBIX O BapHaHTE pacyéTa,
HA3BaHUU TATOBOW MOJCTAHIIUM, PACXOJ€ SHEPrUd Ha TIATOBOW MOACTAHIIUM B
MBTe4y, MakCUMaJbHOM MUKOBOM PAaCXOJI€ YHEPTrHWM Ha TATOBOW MOACTAHIIUU B
MBTey, cpelHEM pacXoAe SJHEPTUU Ha TATOBOM MOJICTAHIIMA B MBTeuy.

Heo0OxoarMpbie TaOJIUIBI Y TOJIS B HUX:

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

Tabnuua: RMgCxI

ITonmsa: NMgCx, ItpX, rne X — mopsakoBbli HOMEp oT 1 g0 mociegHein
IIOJACTAHIIH.
Ta6muma: RMgCxU

[Tons: NMgCx, UtpX, rne X — nopsakoBblii HOMep OT 1 10 mocneaHen
MMOJCTAHIINH.

Bapwuanr 5

Coznmate 3ampoc kK 0a3e MaHHBIX C pe3yjbTaTaMd 3aMEpPOB Ha TSTOBBIX
MOJCTaHIUSIX  MOCKOBCKOTO  METPOTOJUTEHA B  PA3jIUYHBIX  YCJIOBHSX



AKCIUTyaTalui, 0O0ecreunBaloMi NpoBEepKy Kadeseil GpuaepoB TATOBOW CETH U

BO3BpallleHWE JaHHBIX O BapuaHTe pacu€Ta, HA3BAaHUU TATOBOM MOJCTaHIINH,

Ha3BaHuUW ¢uaepa, THMNE Kabens, CeYeHWH Kabels, KOJIMYECTBE JIMHHM,

JOITyCTUMOM TOKE, paCYETHOM TOKE, 3arpy3ke Kabelisi B IpOIIeHTaxX.
Heobxoaunmble TaOIUIIBI ¥ TIOJISL B HUX:

Tabmuma: Nagrf

[Tons: Hazsanue tn, Ha3Banme ¢unepa, Tun kabens, Tok IOMyCTUMBIH,
Tok_pacu€tHblii, KonuecTBO JUHMUIA.
Ta6muma: TjagPst

[Tomst: Primery Ind, Ha3zBanue, CtymieHs.
Tabnuna: Devices

[Tona: S, N_ycrpoiictsa, [Ipumeuanue.

Bapuant 6

Cozpath 3ampoc K 0a3e MaHHBIX C pe3yJbTaTaMu 3aMEpPOB Ha TITOBBIX
MOJCTAHIMAX  MOCKOBCKOTO  METPONOJIMTEHAa B  PA3JIMYHBIX  YCIOBHSIX
AKCIUTyaTauy, OOCCIEeYMBAIONIUN MPOBEPKY Kabellel OTCaChIBAIOIIMX JIMHUI
TATOBOM CETHM M BO3BpAIllCHUE JaHHBIX O BapUaHTE pacuéra, HA3BaHUM TATOBOM
MMOACTAHIIMN, HA3BaHUH OTCOCA, THIIE KaOes, CeUeHUHN Ka0esl, KOJIMYECTBE JIMHUH,
JOMTyCTUMOM TOKE, paC4ETHOM TOKE, 3arpy3ke kaldess B MPOlIeHTaX.

HeoOxoarMpie TaOJNHUIIBI U TTOJIST B HUX:

Ta6muma: NagrOts

[Tons: Hazpanue Tn, HazBanue otcoca, Tun kaGens, a.KonnuecTBo NUHUIA,
Tox_nomyctumelii, TOK pacu€THBIN.
Tabnuna: TjagPst

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

[Tons: S, N_yctporictea, [Ipumeuanue.

Bapuant 7

Coznate 3ampoc kK 0a3e JaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSTOBBIX
NOACTAaHIMAX  MOCKOBCKOTO  METPONOJIUTEHA B PA3JIMYHBIX  YCIIOBHSX
AKCIUTyaTaluy, 00eCneunBarOINi BO3BpAIlEHUE JAHHBIX ISl CaMBIX TKEIBIX
BapHAHTOB pacu€Ta 1o HauboJIbIIEMY CPEAHEMY U HAMOOJIbLIIEMY MaKCUMAIbHOMY
TokaM (uuepoB TAroBoil cetu. Bo3Bpaiiaemble AaHHBIE JOJDKHBI COAEPKATh



uHpopManmio o BapuaHTe pacuérta, dPpdekTuBHOMY TOKy duaepa 1,
MaKCcUMaJbHOMY TOKY ¢uaepa 1, cpeanemy Toky ¢uaepa 1, apdexTuBHOMY TOKY
bugepa 2, MakcuMaabHOMY TOKy duaepa 2, cpeaHemMy TOKy ¢uaepa 2,
s dexkTuBHOMY TOKY pumepa 3, MakcUMaabHOMY TOKY ¢uaepa 3, CpeHEMY TOKY
bunepa 3, a¢gdhexTuBHOMY TOKY (uaepa 4, MakCUMaJbHOMY TOKY Quaepa 4,
cpenHemy Toky dumepa 4.

HeoOxoaumbie TaOIUIIBI ¥ TIOJS B HUX:

Taomuua: TokFider

[Tons: TokFidX, rme X — nomep dunepa (1-4 npunamiexar x TII 1, 5-8
npuHaiexat k TII 2, u T.1.).

Bapuant 8

Coznath 3ampoc K 0a3e JaHHBIX C pe3yJbTaTaMd 3aMEpPOB Ha TATOBBIX
MOACTAHIUSIX ~ MOCKOBCKOTO  METPOINOJIMTEHA B  Pa3IMUHBIX  YCJIOBHSIX
AKCIUTyaTaly, 00eCleurBalOUid BO3BpAIIEHUE JAHHBIX JJIi CAMBIX TSDKEBIX
BApUAHTOB pacuéra Mo HauOOoIbIIEMY CPETHEMY U HAUOOJbIIIEMY MAaKCUMAIbHOMY
TOKaM KabeJiel OTcachIBAIOIIMX JIMHUM TATOBOM ceTd. BosBpaiaemblie JTaHHBIC
JOJDKHBI cojiepkaTh MH(OpManuioo O BapuaHTe pacuéra, 3(OPEeKTUBHOMY TOKY
oTcoca 1, MakcMMalbHOMY TOKYy oTcoca 1, cpeaHeMy TOKy oTcoca |1,
3 PEeKTUBHOMY TOKY OTCOCa 2, MAaKCUMaJbHOMY TOKY OTCOCa 2, CpEIHEMY TOKY
oTcoca 2.

Heo0OxoarMpbie TaOJIUIIBI Y ITOJIS B HUX:

Taomuma: TokOtsos

[Tons: TokOtsosX, rae X — Homep otcoca (1-2 mpunamnexat k TII 1, 3-4
npuHaaiexat k TII 2, u T.1.).

BapuanTt 9

Coznath 3anpoc K 0a3e JaHHBIX, cojeprKaiield nHpopMaIuio 00 UCXOTHBIX
JAHHBIX TIO0 JUHUU MOCKOBCKOTO METPOIOJIMTEHA, 00SCIICUYMBAOIINNA MTPOBEPKY
COOTBETCTBHUS U HAIMYWS TUIOB Kabeleld M MX CEYCHH, yKa3aHHBIX B TaOJIHIIE
Devices, TuaM u ceueHusiM kKabenei, ykazaHHbIX B cripaBouHuke Cab.

Heo0OxoauMble TaOIUIBI U TTOJIS B HUX:

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



Bapuant 10

Co3zmate 3ampoc K ©0a3e JaHHBIX C

pe3yiabTaTaMu

3aMCPOB HA

TOKOIPUEMHUKAX 3JIEKTPONOJIBHIKHOIO cocTaBa MOCKOBCKOTO METPONOJUTEHA,

JIBUTAIOIIMMCA B MPSIMOM M OOpaTHOM HaNpaBJICHHSX,

o0ecreYrnBarOIINi

dbopmupoBaHre HHPOPMAIIUU O PACTIPEICTICHUN MUHUMAILHOTO HAIPSKEHUS Ha

tokonpuémuukax OIIC B 3aBUCMMOCTM OT KOOPIMHATHI IMYTH g OOOUX

HAIPaBJICHUM.

Heobxoanmble TaOIUIIBI ¥ TIOJISL B HUX:
Tabmumna: ULocl

[Tons: Koopaunara, Hanpsixenue.
Tabmuua: ULoc2

[Tons: Koopaunara, Hanpsxenue.
?

5. Ilepeuenr wu3gaHUM, KOTOpPHIE PEKOMEH]YETCS

OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

HUCIIOJIBb30BaTh IIpH

1?/?1 bubnmnorpaduueckoe onucanue Mecro nocryna

1 Intel 64 and 1A-32 Architectures Software Developers Manual | DnekrponHsrii pecypc -
Huaren Ognoromuoe n3nanue Muaren , 2015 9bC "Jlanp"

2 Apxutektypa 9BM u cucrem HoBoxkminos O.I1. OmHOTOMHOE | DJIEKTPOHHBIH pecype -
uznanre M.: FOpaiit , 2012 9BC "Jlaup"

3 W3meputenbHble HHQOpMaMoHHbIE cucTembl Pyonues H.A.
M.: Ipoda , 2010 ONEeKTPOHHBIN pecypc -

ObC "Jlanp"

4 OcCHOBBI OpraHM3aIK CUCTEMBI HU(POBBIX CBSI3EH B
CIIOKHBIX HH()OPMALIMOHHO-U3MEPUTEIFHBIX KOMILIEKCAX YueGuas Oubnuorexa
AmrokoBckuit B.A. M.: Dueproaromuszar, , 2001 Ne3 (ayn. 4519

1 [Tepconanburie IBM PC u XT. IlporpammupoBaHue Ha sI3bIKE | DNEKTPOHHBIA PECypC -
accemouepa Ilepeson ¢ anriumiickoro V.B.Emenun 9bC "Jlaup"
OnuotromHoe u3ganue «Pagno u cBa3py , 1989

2 BBenenue B Mukponpoueccopayro TexHuky Y.l 'mamop VueOHas 6ubnanorexa
OnnoromuOe M3aanue «Mup» , 1984 Ne3 (ayn. 4519

3 [Tpouieccopsl cemeiictBa INTEL P6, Pentium 11, Pentium III, | Onekrponusii pecypc -

Celeron u 1p. ApXuUTeKTypa, IporpaMMUpoOBaHne, HHTEpdeiic
N.N.Iarypun, E.M.bepaspiiieB O1HOTOMHOE U3JaHUE
«l"opsiuas nmunus — Texexom» , 2000

OBbC "Jlanp"




4 [TporpamMmmupoBaHue apuPMETHUECKUX OTNIEPALIHiA B YyebHas 6ubimorexa
MHKpOIIpoIecCOpax: YueOHOe MOCOOue Il TEXHUIECKUX Ne3 (ayn. 4519
BVY3og B.K.3n06uH, B.JL.I' puropse YuebHoe nocodue
M.:Beicmi. mk. , 1991

5 Mukpomnpoueccopsl: Kypc u ynpaxkuenus P. Tokxaiim VueOHas Onbianoreka
OnnotoMmHOe nm3nanue M.:OHeproatomuzaat , 1988 Ne3 (ayn. 4519

6 AJITOpUTMBI U CTPYKTYpHI HaHHbIX H. Bupt OgnoTomMHOe VueOHas Onbiamnorexka
usnanue M.: Beicnas mkona , 1989 Ne3 (ayz. 4519

7 HckycctBo mporpammupoBanust Ha Accembnepe H.I'.I'onyOp | DneKTpoHHBIA pecypc -
Onuoromuoe uznanue 2002 ObC "Jlanp"

8 Assembler. YueOHuk 117151 By30B, 2-¢ u3ganue B.1. FOpos DIIEKTPOHHBIH pecype -
Opnuoromuoe usganue 2003 OBbC "Jlanp"

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 MJaHHBIX U
MH(MOPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT MCHOJb30BATHCS MPHU
OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

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

3. wWww.avr.ru

4. http://www.dessy.ru/

5. http://www.freescale.com/

/. IlepeuyeHb JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHIEMOTO
MpOrpaMMHOT0 OOECTEeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs1 OCBOCHUS AUCITUTIIIUHBI (MOIYJIs).

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

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

MenoBast (MapkepHas) [10CKa WM NpOeKTOpKOMMbIOTEpHl AUCIIIEHHOIO
KJ1acca Kapeapbl « NEeKTPOIHEPTEeTUKA TPAHCIIOPTA»

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 7 cemecTpe.
DK3aMeH B 8 ceMmecTpe.

10. OueHouHbIe MaTEpHUAIBI.



OueHouHbIE MaTepuabl, IPUMEHSEMbIE MIPU MPOBEACHUHU MPOMEKYTOUHOM

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