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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enbto mpemnoaBaHus JUCIUILTUHBI ABIsETCS (POPMUPOBAHUE y CTYICHTOB
0a30BbIX 3HAHUW W yMEHUW B 0OJACTH (YHKIIMOHUPOBAHUS, MOCTPOCHUS U
OPUMEHEHUSI MUKPOIPOLIECCOPHOM  TEXHUKHA JUISI  CO3JaHUs  LHU(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-2 - CnocobeH TOHMMATh MPUHIMIBI PabOTBl COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTMM W HCMONb30BaTh WX Ui pELIEHUs 3a1ad
npo¢heCCUOHATIBHON JIEATEIbHOCTH;

IMK-3 - CnocobeH mpoBOAUTEH pa3paboTKy M AKCIEPTU3Y MPOECKTOB CUCTEM
AIIEKTPOCHAOKEHHST JKEJIE3HBIX JOPOT M METPOIOJIUTEHOB, HUX OTIEIbHBIX
AJIEMEHTOB M TEXHOJIOTMYECKHX ITPOLIECCOB, B TOM YHCIIE, C HCIIOJIb30BAHUEM
CUCTEM aBTOMATU3UPOBAHHOTO IPOECKTUPOBAHUA?;

INK-5 - Cnoco0eH NpUMEHSTh 3HAHUS B OOJACTH AJIEKTPOTEXHUKH,
AIIEKTPOHUKHU U LUPPOBBIX TEXHOJOTUN MPHU pEUICHUH MPOPECCHOHATIBHBIX 3a]1a4

OO0yueHnue 1Mo qUCIUIUTHHE (MOJTYJIIO ) TIPEIIOIaraeT, 4YTo 1Mo ero pe3yJbTaTaM
oOydaroruiicst Oyner:

3HATD:



"~ COBpPEMEHHbBIE MHUKPOIPOLIECCOPHBIE CUCTEMBI HA JKEJIE3HOIOPOKHOM
TPAHCIIOPTE B 00JIACTU AJIEKTPOIHEPTETUKU

YMmers:

aHANMM3UpOBaTh W BBHIOMpaTh Hambonee IPHEKTUBHBIE MPOTPaAMMHBIC
MPOJIYKThI, MUKPOTPOILIECCOPHHBIE KOMIIOHEHThI, YPOBHU IMPOTPAMMHUPOBAHUS U
arrapaTtHble IaTGOPMBI TPH pa3pabOTKe YCTPOUCTB YIPABICHUS U KOHTPOJIS.

Baanersn:

MOHATUMHBIM  amaparoM B 00JIACTH  MHUKPOIPOIECCOPHON U
BBIUMCJIIUTEIIbHON  TEXHHKH, METOJMKAMHU pacu€ra, MNPOCKTUPOBAHUS U
JAATHOCTUKH MUKPOMIPOLIECCOPHBIX CUCTEM.

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILUIUHBI (MOTYJISI).

OO0miast TPYJIOEMKOCTh AMCIUIUIMHBI (MOIynsl) coctaBisier 7 3.e. (252
aKaJIeMHUYECKHUX yaca(oB).

3.2. O6bem pguctuIuiMHbBl (MOAyJsl) B (opMe KOHTAaKTHOW paboThl
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peanu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
TP MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KonnuectBo yacos
Turm yqeOHBIX 3aHITHI Cemectp
Bcero

Ne8 | Ne9

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 152 80 72
B tom uucne:

3aHsATHS JIEKIIMOHHOTO TUIIA 68 32 36

3aHsATHSI CEMHHAPCKOTO THIIA 84 48 36

3.3. O6beM auCHMIUIMHBI (MOAYJsi) B (PopMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYarOIUXCS C
MeJarorn4ecKuMU pabOTHUKAMHU | (WJTH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTi3ariu
oOpa3oBaTenpHON TporpaMMbl Ha HWHBIX YCIOBHUSAX, TPU MPOBEICHUU
MPOMEXKYTOUHOM arrectanuu coctapisier 100 akagemuueckux yaca (0OB).

3.4. Ilpu 0oOy4eHnu 1Mo MHANBHUIYATEHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE TTPH
YCKOPEHHOM 00y4YeHUHU, 00BEM AUCIUIUIMHBI (MOYJIsI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00yJaronuxcs, a Takxke B popme
KOHTaKTHOU pabOThl OOy4YarOMIMXCSA C MEJaroru4ecKuMu paboTHUKAMHU | (WJTHN)




JUuaMu, IPHUBJIICKACMbIMHU K pCain3alilin O6paSOBaTCHBHOﬁ IMporpaMmbl Ha MHBIX
YCJIOBUAX, IIPU ITPOBCACHUN HpOMe)KYTOQHOI\/'I aTTeCcranuu.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 |OO0mwue cBeneHus.
ueJ'II/I 1 3aJla4u Kypca, €ro CBA3b ¢ ApyruMu JUCHUTIIIMHAMU. KpaTKI/[ﬁ I/ICTOpI/I‘{eCKI/Iﬁ O4YCPK pa3BUTUA
MUKPOIPONCCCOPOB U MUKPOKOHTPOJIJICPOB, 3aKOH Mypa

2 |DneMeHTHl TEOPUH YIIPaBJICHUS

Ynpasnenue, BUABI YIIPaBICHUs, Iporiecc ynpasiaeHns. CucremMa 3JIeKTPOCHA0KEHHS KaK CIO0KHBIN
00BeKT ynpasieHus. MecTo, ponb 1 (GyHKIIMOHAIBHBIE 003aHHOCTH MUKPOIIPOIIECCOPOB U
MHUKPOKOHTPOJUIEPOB B YIIPABICHHH Pa3INIHBIMU 00BEKTaMH 3JIEKTPOCHAOKECHUS IEKTPUIECKUX
JKEJIE3HBIX JOPOT

3 |[TocTpoeHre MUKPOIIPOIIECCOPHBIX CUCTEM YIIPABICHHUS

ITpuHuMn neicTBYsI CUCTEM YIIPaBJICHUs HA OCHOBE MUKpoOIIpoLeccopoB. DyHKIMOHAIBHAS CXEMa
MHKPOIIPOLIECCOPHOM CUCTEMBI YIIPaBIICHNUS, B3aUMO/ICHCTBUE BCeX (PyHKIMOHAIBHBIX OJIOKOB MEXIY
coboit. [lonstue mmHHOM apxuTeKkTypsl. L{upkynsaiys nHGopMauu B MUKPOIIPOLIECCOPHBIX CUCTEMAax
YIIPaBJICHUS

4 |[IpencraBiieHue I/IH(l)OpMauI/II/I B MHUKPOHPOLECCOPHBIX CUCTEMAX

Apudmernueckne 0OCHOBHI pabOTH MUKPOIIPOIIECCOPHBIX CUCTEM YIpaBiIcHUs. [103UITMOHHBIE CHCTEMEI
cuncneHus. [lepeBoa uncen U3 oiHOM cucTeMbl cuucieHus B Apyrue. opmarsl npeacraBieHus
[EIOYUCIICHHON YUCIIOBOH HH(QOPMAIIMH B MEKPOIIPOLIECCOPE U MPABHIIA BHITIOTHEHUS apH(PMETHICCKUX
onepanuii HaJ HUMHU.

®dopmarThl MPEACTABICHUS IEI0YHCICHHON YHCI0OBOM HHPOPMAIIMK B MUKPOIIPOIIECCOPE U MPaBUIIa
BBITIOJTHEHHS apr(PMETHIECKUX Ollepalyii Hal HUMH

5 |DyHKIMOHHPOBAHHE MUKPOIPOIIECCOPOB

Krnaccudukamnus mukporporieccopoB. TUIIOBas CTPYKTypa COBPEMEHHOTO MHUKPOIIpOIieccopa i
MHUKpOKOHTpoJuiepa. Pabouwmii riukit mporeccopa. Peructpsr 00miero u crieruaabHOTO Ha3HAYCHUS.
TapBapackas u poH-HeliMaHOBCKas apXUTEKTYPhI OPTaHU3AINH TaAMSITH.

ApxuTeKTypa rpagmuecKix IMPOIecCOPOB U HX MPUMEHEHHE IS HerpapUueCKUX BEIYUCICHHN.
CermentupoBanue namatu. Jamn namstu. Cteku. [lpepsiBanus. Pexumsl agpecanuu

6 |OcHoBHI s13bIKa accemOiepa Jutst mporeccopoB cemeiicTa Intel P6 u cemeiictea AVR
CTpyKTypa mporpaMmbl Ha si3bike acceMOuepa. Jlekcembl. JIMpeKTUBEI ONpeneNeH s TaHHbIX. THITbI
orepaTopoB acceMOIepHBIX mporpammax. CTPyKTypa KOMaH/IbI Ha si3bIKe accemOuiepa. [ pymmms! KoMaH T
mukpormnporeccopa. Ctpykrypa koman B CISC u RISC mporneccopax. MMX, SSE, SIMD pactmpenust
KOMaH/1

7 |KomaHb! TepeCchUTKH TaHHBIX
. Pa60Ta CO CTCKOM. Anpecaunﬂ CTCKa. KOMaH,HBI 3ar‘py3KI/I/I/I3BH€‘IGHI/I${ B/I/I3 CTCKa. Hepeaaqa napamMeTpoB
B [MOAIPpOrpaMMBbl 4€pe3 CTCK

8 |Apudmernueckue KOMaH bl
Apudmernueckue koMauapl. 8-, 16-, 32-x u 64-0UTOBOE CIIOKCHHE, BRIYUTAHHE, YMHOXKCHUE U JCIICHHE.

Apudmernueckne KOMaHIBI CO 3HAKOM




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

KOMaHI[BI YHpaBJCHUA HOPAAKOM BBIIIOJHCHUSA IPOT'paMMbI
KOMaH}ILI CpaBHCHUA. KOMaH[[LI 6e3y0J'IOBHOl"O 1 YCJIOBHOI'O II€pexoa. KOMaHIH)I OpraHu3aluy UKIIOB.
KOMaH}II)I BbI30Ba NOANPOTpaMM 1 BO3BpATa U3 HUX

10

Jlormueckue KOMaHZibl 1 KOMaH/Ibl MAHHUITYJIUPOBAHHA outamu
Jlornueckue komanael. Buasl casura. Komanael nukandeckoro capura. Komanaer MOOUTOBOM 06pa6OTKI/I

11

KOMaHI[BI JIIsL pa6OTBI C MaCCUBaMHU U CTPOKaMH
Komanzs! cpaBHEHUS, CKAHUPOBAHUSL, TIEPECHIIKH, COXPAHEHUS U 3arpy3KH CTPOK. [Ipednkcs moBTOpEHM .
®naru HanpaBIeHUs pu paboTte co cTpokamu. TabIuIHBIE KOMaH/IbI

12

CoBpeMeHHbIE cpecTBa pa3pabOTKU MUKPOIIPOLIECCOPHBIX CUCTEM YIIPaBICHUS

Bosmoxuoct MatLab, Simulink ¢ Habopamu nactpymentor Control Design, Fixed Point, Real-Time
Workshop Embedded Coder. Cuctema CoDeSys

13

CrpyKTypa CI0KHBIX MUKPOIIPOLIECCOPHBIX CUCTEM
HpI/IHLII/IHLI MOCTPOCHUS CIIOKHBIX MHUKPOIIPOUECCOPHBIX CUCTEM, BEAYLINC (OCHOBHLIC) 1 BEAOMBIC
MHUKpOIPOLECCOPHI

14

[IpencraBnenne nHGOPMALIMK B MEKPOTIPOLIECCOPHBIX CHCTEMax

15

HHTepderichl COBpeMEHHBIX MUKPOITPOIIECCOPHBIX CUCTEM
Kiaccudukauums nntepdeiicos. [locienoBarensHble U napasuieabHbIe, IPOBOIHBIE U OECIIPOBOAHBIE
unrep¢eiicel. KBuruposanus. Konrponbhbie cyMMsl. [lakeTs

16

[IporpammHoO-anmapaTHBIN TPUHIIMIT TTOCTPOCHUS NPOPMALTUMOHHO-YIIPABIISIOIINX

CHCTEM

Crroco0b1 pa3paboTku anroputMoB U nporpamm it MUY C. OcoGeHHOCTH peatn3aiiy HepephIBHOTO H
JMCKPETHOTO ynpasieHus. [IporpaMMupoBaHie BCTpanBaeMbIX cucteM. IIporpaMMupoBaHie CHCTEM
peanbHOTO BpEMEHH

17

ITousitre 00 I/IH(1)OpMaI_II/IOHHBIX TCXHOJIOI'UAX

OeMeHTbl HHOPMAIIOHHBIX TEXHOJIOTHH, TEOPHH HH(POPMAIIH ¥ TEOPUH yIIPABIICHUS

18

[Tpuruuns! noctpoenus AL B MUKpOIIPOLIECCOPHBIX CHCTEMAX

Mapammensrsnii AL, waTerpupyromuit AL, ALIT mociegoBaTensHOTO MPUOIIDKEHHS, KACKATHEIC
AITI, curma-nensta ALIT

19

Xapakrepuctuku uHTerpupoBanHbix ALII B MUKpOnpoOIIeCCOPHBIX cUCTEMaX
XapaKTepUCTUKH MPeoOpa3oBaHusl, KBAaHT IpeoOpazoBaHust, 1udhepeHInasHas 1 HHTErpaTbHas
HEJTMHEHHOCTH, Pa3psAHOCTh, IIIyM, ObIcTpoeiicTBre. OCOOEHHOCTH MHOTOKAHAILHON PaOOThI

20

Hepapxuueckas cTpykrypa xo3siicTBa sHeprocHadxkenus OAO "PX/" u
UH(OPMAaLIMOHHBIE TOTOKHU B HEH

DreMeHTapHbBIH 00BEKT AeKTpocHa0XeHus. Pacnipeenenue nHGOPMAIMHK 110 YPOBHSIM HepapXUIECKOU
CTPYKTYPBI yIIPABICHUS X03SIMCTBOM JJIEKTPOCHA0KeHNUs. [IepBUYHBIM M IPOM3BOIHBIE TApaMETPhI
pabotel. TpeboBaHus K OBICTPOACHCTBHIO COOpa U 00pabOTKH W3MEPEHHON MH(POpMAITIH

21

MeTtob1 00pabOTKH U3MEPUTENIBHON HHPOPMAIUH

MeToapl MATEMaTUYEKCKON CTATUCTHKHA U TECOPUH BEPOATHOCTEH st 0OpabOTKH U aHaIH3a
nuc\aMepuTenbHOM HHGOpMauK. PacuéT BEpOSTHOCTHBIX U CTATHCTHYECKNX XAPAKTEPUCTHK TOKOB H
HaIpSKEHUU TATOBBIX MOACTAHIIUHN, MTUTAIOLIUX U OTCACHIBAIOIINX JTUHUN

22

Muxkpornpoliecconble HHPOPMAIMOHHO-YIPABIISIOIINE CUCTEMBI KOHTPOJIS
TpaHc(hOPMATOPOB TATOBBIX MOJICTAHLIUI

23

Muxkpornpoiiecconble THPOPMAIIMOHHO-YIIPABIISIFOIINE CUCTEMBI KOHTPOJIS
peoOpa3oBaTeIbHBIX arperaToB TATOBBIX MMOACTaHLIUN

24

Muxkpornpoiiecconble THPOPMAIIMOHHO-YIPABIISIONINE CUCTEMbI KOHTPOJIS TPOBOIOB
KOHTAaKTHOW CETH U MUTAIOIIUX JIMHUI




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

n/m
25 |ba3bl JaHHBIX U3MEPUTEIHHON HH(DOPMAITIH
Honstue BJI. Knaccudukanus bJ1. [Ipuniuns: nocrpoenuns u xpanenus bJ[. CYB/I.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JIaGopatopHbie pabOThI
Ne
/ HanmeHoBaHue 1a60paTopHbIX padoT / KpaTKoe CoepiKaHue
/I

1 |IIporpamma nepeBosa BELIECTBEHHBIX YUCEN CO 3HAKOM MEXAYy CUCTEMAMU CUUCIIEHUS C
OCHOBaHUEM OT 2 710 16 Ha A3bIKE BEICOKOTO YPOBHS

2 |U3yuenue ¢opmara npecTaBiIeHUs BeleCTBEHHBIX yncen B namstu [1K Ha ocHoBe
BapHaHTHOI'O THUIIA 3alMCh

3 |M3yueHue nmpaBuiI HAlIMCAHUS IPOTPaMM Ha s3bIKe acceMOiiep U paboThl C
KOMIIWJISITOPAaMH U KPOCC-OTJIaUUKAMH.

4 |OnpezneneHue BO3MOXKHOCTH KOMMYTAIIMM 33JJaHHOTO anmnapaTa B ssueiiku puaepa
KOHTAKTHOM CeTH B 3aBUCUMOCTH OT 0aiiTa-COCTOSHUS BCEX KOMMYTAIMOHHBIX
armnaparoB B SYEHKE
Onpez[eneHI/Ie KOC-)(I)(bI/IL[I/IeHTOB TpaHC(i)OpMaL[I/II/I BCIINYUH HOFpeLHHOCTeﬁ TpaHC(I)OpMaTOpOB TOKa.

5 |Pa3pabotka nporpammsl pacuéra ocrarounoro pecypca ITA TII no coBokynHocTu
U3MEPUTEIBHON HHPOPMALIUU

6 |Pa3paboTka nmporpaMMsl pacuéra TeMIeparypsl HarpeBa IpoBOI0B KOHTAKTHON
IIOJIBECKH 110 COBOKYITHOCTHU 3aMEPOB
[IpakTrueckue 3aHATHS

Ne .
/ Temaruka NpakTUYECKUX 3aHATHI/KpaTKOe CoJiepKaHue
n/m

1 |Pa3paboTka nporpaMMsl pacdéra ocTaTOYHOTo pecypca Tpancopmaropa TII mo
COBOKYIHOCTH U3MEPUTENIbHOW HHPOPMALIUU

2 |Pa3pabotka mporpamMmsl pacuéra ocratounoro pecypca ITA TII no coBokynHocTn
U3MEpUTENIbHON HHPOpMaLUK

3 [Pa3zpabotka mporpamMMsl pacué€ra TeMIIepaTypbl HarpeBa MpOBOIOB KOHTAKTHOM
ITO/IBECKH 110 COBOKYITHOCTH 3aMEPOB
4.3. CamocrosiTenbHas padoTa 00ydarOIuXCs.

Ne .
Bun camocrositensHOM paboTh
/T

1 |moaroroBka K J1abOpaTOpHBIM paboTam

2 |HOATrOTOBKA K MPAaKTUYECKUM 3aHATHIM

3 |paborta ¢ JeKIIMOHHBIM MaTepUAJIOM U JIUTEPATypOr

4 | BrinosHeHue KypcoBoil paboThl.

5 [ToaroroBka Kk MpOMEKYTOUHOU ATTECTAIIUH.

6 | IlogroroBka K TEKyIIeMy KOHTPOJIIO.




4.4. IlpumepHbIil IepeYeHb TEM KypPCOBBIX padoT
Bapuanr 1

Coznath 3ampoc K 0a3ze JaHHBIX C pe3yibTaTaMU 3aMEPOB Ha TATOBBIX
NOJACTAaHIUAX  MOCKOBCKOIO  METPOIOJMTEHA B PA3JMYHBIX  YCJIOBHSAX
JKCIUTyaTallui, OOECIEeYMBAIOIIMN BO3BpALIEHUE JAHHBIX O BapUaHTE pacyéTa,
Ha3BaHUU TATOBOW MOJACTAHIMH, MPOLEHTE 3arpy3Ku TATOBOM moacTaHuuu 3a 60
MHHYT, IPOLIEHTE 3arpy3KH TATOBOM IOACTAaHIMHU 32 |8 MUHYT, POLIEHTE 3arpy3Ku
TATOBOM TOJCTAHIIUK 3a 5 MHHYT, 3()()EKTHUBHOM TOKE TATOBOW TMOJCTAHITUH,
MaKCHUMaJIBHOM TOKE TATOBOW MOACTAHIINM, CPEAHEM TOKE TSATOBOM IOICTAHLIUN.

HeoOxoaumble TaOIUIBI U TIOJIS B HUX:

Tabmuma: WTp

[Tons: Hassanue TII, Pacxox sueprum, Ilpouent 3arpysku TII 60,
[Tpouent 3arpy3ku TII 18, IIponent 3arpy3ku TII 5.
Ta6muma: RMgCxI

[Toms: ItpX, rne X — nopsSAKOBBIM HOMEP OT | 10 mocieaAHEN MOICTAHIIAH.

Bapuant 2

Coznmate 3ampoc K 0a3e JNaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TATOBBIX
MOJICTaHIIUSIX ~ MOCKOBCKOTO  METPOTIOJUTEHA B  PA3JIMYHBIX  YCJIOBHSX
dKCIUTyaTallii, OOCCIICUMBAIONINN BO3BpAIllcHUE JAHHBIX O BapHaHTE pacuéra,
Ha3BaHUM TATOBOM MOJICTAHIIMHU, TUIIE MPEoOpa3zoBaTeNbHOIO TpaHchopMmaropa,
KOJTUYCCTBE BKJTFOUEHHBIX npeoOpa3oBaTEIbLHBIX TpaHchopMaTopax,
HOMUHAJIBHOM U Pacy€THOM TOKe IpeoOpazoBaTeIbHOTrO TpancopmaTtopa 3a 60
MUHYT, HOMUHAJILHOM M pacy€THOM TOKe MpeoOpa3oBaTebHOTO TpaHchopMaTropa
3a 18 MHWHYT, HOMHUHAJILHOM ¥ pacyéTHOM TOKE MpeoOpa3oBaTEIHLHOTO
TpaHcdopmMaropa 3a 5 MUHYT.

Heo6xomumpie TaOIUIIBI ¥ TIOJIS B HUX:

Tabnuua: NagrPT

[Tons: Ntn, Tun nrt, Tok 60, TokxP 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 K 0asze MaHHBIX C pe3yibTaTaMd 3aMEPOB Ha TATOBBIX
MOACTAHIMSIX  MOCKOBCKOTO  METPOTNOJUTEHA B  PA3UYHBIX  YCIOBHSX
SKCIUTyaTaIlii, OOCCIICUMBAIONINN BO3BpAIlleHUE JTAHHBIX O BapHaHTE pacuéTa,
Ha3BaHWUW TATOBOM TIOJICTAHIIMW, THUIIC IOJYMPOBOJIHUKOBOTO TPEeoOpa3oBaTes,
KOJIMYECTBE BKITIOUEHHBIX MOJTyTIPOBOTHUKOBBIX npeoOpaszoBaTenei,
HOMHHAJIFHOM U Pacuy€THOM TOKE TOJYTPOBOJHUKOBOTO mpeodpa3oBatens 3a 60
MUHYT, HOMUHAJIHHOM M PaCYéTHOM TOKE IMOIYITPOBOAHHUKOBOTO TIPe0Opa3oBaTes
3a 10 MHHYT, HOMHHAJILHOM H pPacdéTHOM TOKE IOJYMPOBOJHUKOBOTO
npeodpazoBarens 3a S MUHYT.

Heobxoaumpie TaOIHIIBI ¥ TIOJIS 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

Coznath 3ampoc K 0a3e MaHHBIX C pe3yJbTaTaMd 3aMEpPOB Ha TSTOBBIX
MOJACTAHIMSAX  MOCKOBCKOTO  METPOIOJIUTEHA B  PA3JIMYHBIX  YCJIOBHUAX
AKCIUTyaTauy, 00eCIICUnBAIOIIMA BO3BpAIllCHHE TaHHBIX O BapHaHTE pacyéTa,
HA3BaHUU TATOBOW MOJCTAHIIUM, PACXOJ€ SHEPrUd Ha TIATOBOW MOACTAHIIUM B
MBTe4, MakCUMaJbHOM MUKOBOM PAacCXOJI€ SHEPTHWU Ha TITOBOW MOACTAHIINMU B
MBTey, cpelHEM pacXoAe SJHEPTUU Ha TATOBOM MOJICTAHIIMA B MBTeuy.

Heo0OxoarMpbie TaOJIUIBI Y TOJIS B HUX:

Tabmuma: WTp
[Tonsa: Homep TII, Ha3anue TII, Pacxon_ sueprum.

Tabnuua: RMgCxI

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

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

Bapwuanr 5

Coznmate 3ampoc kK 0a3e MaHHBIX C pe3yjbTaTaMd 3aMEpPOB Ha TSTOBBIX
MOJICTAHIIUSIX ~ MOCKOBCKOTO  METPOTIOJIUTEHA B PA3JIUYHBIX  YCJIOBHSX



AKCIUTyaTalui, oO0ecreunBaroMil NpoBepKy Kabeseil GpuaepoB TArOBOM ceTd U

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

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

JOITyCTUMOM TOKE, paC4ETHOM TOKE, 3arpy3Ke Kabels B MPOICHTAaX.
Heobxoaunmble TaOIUIIBI ¥ TIOJISL B HUX:

Tabmumna: Nagrf

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

[Tomnst: Primery Ind, Ha3zBanue, CtyrmieHs.
Tabnuna: Devices

[Tona: S, N_ycrpoiictsa, [Ipumeuanue.

Bapuant 6

Coznatp 3ampoc K 0a3e MaHHBIX C pe3yJbTaTaMu 3aME€pPOB Ha TSTOBBIX
MOJCTAHIMAX  MOCKOBCKOTO  METPONOJIMTEHAa B  PA3JIMYHBIX  YCIOBHSIX
AKCIUTyaTaluy, OOCCIEeYMBAIONINN MPOBEPKY Kabelel OTCAaChIBAIOIIMX JIMHUI
TATOBOM CETHM M BO3BpAIllCHUE JaHHBIX O BapUaHTE pacuéra, HA3BaHUM TATOBOM
MMOACTAHIIMN, Ha3BaHUH OTCOCA, THIIE Ka0es, CeUCHUN Ka0esl, KOJIMYECTBE JIMHUH,
JOMTyCTUMOM TOKE, paC4ETHOM TOKE, 3arpy3ke kaldess B MPOlIeHTaX.

Heo0OxoarMpbie TaOJIUIIBI Y ITOJIS 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_yctporictsa, [Ipumeuanue.

Bapuant 7

Coznate 3ampoc kK 0a3e NaHHBIX C pe3yJbTaTaMU 3aMEpPOB Ha TSTOBBIX
NOACTAaHIMAX  MOCKOBCKOTO  METPONOJIUTEHA B PA3JIMYHBIX  YCIIOBHSX
DKCIUTyaTallii, 0OECIIeUNBAIOIINII BO3BPAIICHUE JAHHBIX IS CaAMBIX TSKEIBIX
BapHAHTOB pacu€Ta 1o HauboJIbIIEMY CPEAHEMY U HAUOOJIbLIIEMY MaKCUMAIbHOMY
TokaM (uuepoB TAroBoil cetu. Bo3Bpaiaemble JaHHBIE JOJDKHBI COAEPKATh



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

HeoOxoaumbie TaOIUIIBI ¥ TIOJS B HUX:

Taomuma: 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  Pa3IMYHBIX  YCJIOBUSX
AKCIUTyaTaly, 00eCleurBalOUid BO3BpAIIEHUE JAHHBIX JJIi CAMBIX TSDKEBIX
BApUAHTOB pacuéra Mo HauOOoIbIIEMY CPETHEMY U HAUOOJIBIIIEMY MAaKCUMATbHOMY
TOKaM KabeJiel OTcachIBAIOIIMX JIMHUM TATOBOM ceTd. BosBpaiaemblie JTaHHBIC
JOJDKHBI cofiepkaTh MH(OpManuioo O BapuaHTe pacuéra, 3(hPEeKTHBHOMY TOKY
oTcoca 1, MakcuMallbHOMYy TOKYy oTcoca 1, cpeaHemMy TOKy otcoca |1,
3 PEeKTUBHOMY TOKY OTCOCa 2, MAaKCUMaJbHOMY TOKY OTCOCa 2, CpEIHEMY TOKY
oTcoca 2.

Heo0OxoarMpbie TaOJIUIIBI Y ITOJIS B HUX:

Taomura: TokOtsos

[Tons: TokOtsosX, roe 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 HAJIMYWS TUIOB Kabelel W WX CEUCHUH, yKa3aHHBIX B TaOJHIlC
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

pe3yiibTaTaMu 3aMCpOB  HaA

TOKOIPUEMHUKAX 3JIEKTPONOJIBHIKHOIO cocTaBa MOCKOBCKOTO METPONOJUTEHA,

JNBUTAIONIMMCS B MOPsIMOM W OOpaTHOM HAMNpaBJIEHUAX, OOECTICUMBAIOIINI

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. Ilepeyenr wu3gaHUM, KOTOpPbIE PEKOMEHIYETCS MCIOJb30BaTh IpHU

OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

11\/?1 bubnuorpaduueckoe onucanue MecTto goctymna

1 | OcokuHa, E. b. MukponpoueccopHble CUCTEMBI https://e.lanbook.com/book/171805
ynpasnenus : yuebHoe nocobue / E. b. Ocokuna. — | (1ara obpamenns: 21.02.2024).
BnaguBoctok : MI'Y um. agMm. I'.1. HeBenbckoro,

2020. — 129 c.

2 baxogues, . A. MukponpoiiecCopHbie CHCTEMBI https://e.lanbook.com/book/118272
YIpaBJIEHUs YCTPOICTBAMYU CHIIOBOM SIEKTPOHUKH: (mata oOpamenust: 28.02.2024).
CTPYKTYPBI M aITOPUTMEIL: : yueOHoe mocodue / M. A.
baxosues. — HoBocubupck : HI'TY, 2018. — 219 c.

— ISBN 978-5-7782-3546-5.

3 | https://e.lanbook.com/book/118272 (nara https://e.lanbook.com/book/221762
obpamenus: 28.02.2024). (nata obpawenus: 21.02.2024).

4 | Iurapes, JI. A. MukponporeccopHble CHCTEMbI https://e.lanbook.com/book/162813

aBTOMATUYECKOTO YIIpaBJICHU : yueOHOe rmocodue /
JI. A. TlurapeB. — Cankr-IlerepOypr : CIIOI'AY,
2017.— 178 c.

(mara obpamenus: 21.02.2024).

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U

MH(OPMAIMOHHBIX CIHPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPH

OCBOCHMH JTUCUUILTUHBI (MOIYJIs).



www.intel.ru

2. Www.autex.ru

3. www.avr.ru

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

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

7. IlepedyeHb  JHUIIEH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOT0 OOECIeYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBRA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTUTAHBI (MOIYJIs).

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

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

MenoBasi (mapkepHas) Jocka Wi MpoekTopKoMmbioTepsl TUCIIICHHOTO
KJacca Kadenpol « DIEKTPOIHEPTreTUKA TPAHCIIOPTa

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

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

10. O1ieHOYHBIE MaTEPUATBI.

OueHoOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON

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



ABTOpBI:

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

CoracoBaHo:

3aBenyrommii kadenpoit 93T

[Ipencenarens yueOHO-METOINUECKOM
KOMHUCCHU

B.A. I'peuniHukoB

M.B. llleBmrorun
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