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OO01mmast TpyI0EMKOCTb 53ET

Bunas! koHTpOISI Ha Kypeax:

SK3aMeEH 5
KypcoBast paboTa 5

Pacnpeneﬂe}me YacCoB JMCHUIVIMHBI IO KypcaM

Kypce 5
— Hroro
Bun 3ansarmi VI PII

Jlexnmm 8 8 8 8
JlabopaTopHsble 4 4 4 4
ITpakTuueckue 4 4 4 4
KoHT. 4. Ha aTTecT. 1 1 1 1
Konrt. 4. Ha arrect.B |2,3 |2,3 [2,3 (2,3
nepuog OC
B Tom umcne B 42 42 42 42
bopme
MPAKT.IIOATOTOBKH
Uroro ayn. 16 16 16 16
Konrakrnast padora |19,3 119,3 119,3 | 19,3
Cam. pabora 154 | 154 | 154 | 154
Yacel Ha KOHTPOITb 6,7 (67 [67 |67
Hroro 180 | 180 [180 |[180




IIporpammy coctaBun(u):

K.m.H., ooyenm, 3acos B.A.

Pabouas mporpaMMa ITUCIUITLTHHBL
Mukponpoueccopubie HHGPOPMANMOHHO-YIPABJISIONINE CHCTEMBI

paspaborana B coorBeTcTBUM ¢ I'OC BO:!

®DenepanbHblii TOCyIapCTBEHHBIN 00pa30BaTeIbHbIH CTaHAAPT BICIIEr0 00Pa30BaHuUs - CHEHUANIUTET 10 crienuanbHocTy 23.05.05
CucteMbl o0ecTiedeHus IBHKEHHsI oe310B (pruka3 MunoOpHayku Poccuu ot 27.03.2018 1. Ne 217)

COCTaBJICHa Ha OCHOBaHMH y4aeOHoro mana: 23.05.05-26-1-CO/II1a.plz.plx

Hamnpagsnenue noarorosku 23.05.05 CUCTEMBI OBECITEUYEHU A IBMXEHU S TTOE3/I0B Hanpasnennocts (poduiib)
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3aB. kadenpoit A.T.H., mpodeccop TapacoB E.M.



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Henb wu3ydeHus IAUCUUIUTMHBI COCTOMT B ()OPMHUPOBAHWM CHUCTEMHOTrO 0a30BOTO MPEICTABICHUS, YMEHHUS M HAaBBIKOB
CTYIEHTOB TI0O OCHOBaM MHKPOINPOLECCOPHBIX HH(POPMALUOHHO-YIIPABISIIOIIUX CHUCTEM U YCTPOUCTB KEIE3HOIOPOKHOIO
tpancniopra (MUYC), npocraTodHbIX i TOCJIEIYIOUIMX SKCIUTyaTalluH, IpOeKTUpoBaHus W BHenpenus MUYC B
cHUCTeMaX aBTOMATHKH U TeneMeXaHWKH (AuT) Ha KeJIe3HOMOPOKHOM TpaHcmopTe. Bo Bpemsi o0ydeHHs CTYHEHT JOJDKEH
W3y4UTh TPUHOUNBI MOCTPOSHHS, (PYHKIMOHANBHBIE BO3MOXKHOCTH M ApXHUTEKTYpHBIE PELIEHHS COBPEMEHHBIX
MUKPOIPOLECCOPHBIX ~ CUCTEM, MHKPOKOHTPOJUIEPOB, NEpCOHANbHBIX OBM UM MHKpPOIPOLIECCOPHBIX KOMIUIEKTOB,
HCToNb3yeMbIX Tpu cozgaHu MUYC Ha Kene3HOMOpPOXKHOM TpaHCIopTe, a MMEHHO Ui cucteM AuT; BO3MOXHOCTH
IIOCTPOEHHS Ha MX OCHOBE BAKHEHIINX (DYHKIIMOHANBHBIX y310B 1 ogcucteM MUYC AnT.

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJ/JIbHOU ITPOI'PAMMBI

[uxra (pa3zaen) OIT: | 51.0.38

3. KOMIIETEHIIUN OBYYAIOIIIETI'OCs1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIHIUITJIMHbBI

(MOJILYJIST)

OIIK-4 CriocoOeH BBITIONHATH MTPOSKTUPOBAHUE U PACUET TPAHCTIOPTHBIX 00HEKTOB B COOTBETCTBHH C TPEOOBAaHHSIMH HOPMATHBHBIX
JIOKYMEHTOB

OIIK-4.11 [IpumeHseT METOIBI TIOCTPOSHNS HH(POPMAMOHHO-YIIPABIIAIONINX CHCTEM JUTS PEIIeHUS MPodecCHOHATTBHEIX 3a1a4

B pe3yabTarte 0cBOEHHS JUCHHILTHHBI (MOTYJIsI) 00YYAIOIIHIACS TOKEH

3.1

3HaTh:

3.1.1

nr(POBBIE U MEKPOIPOIIECCOPHBIE HHPOpMAIIMOHHO-yTpaBirsttoniye ciucteMbl (MU YC);mpUHIMIIBI TOCTPOSHHUS
Mukponporeccopabix cucreM (MIIC), apxutektypy coBpeMeHHbIX MIIC, 6a30BbIe CXeMBbl; COBPEMEHHBIE
MHKPOIPOLECCOPEI U MUKPOKOHTPOJIIEPHI, METO/BI UX KOHCTPYHPOBAHHSI; TUIIOBBIE MUKPOIPOLIECCOPHBIE CUCTEMBI Ha
OCHOBE MHKPOKOHTPOJUIEPOB Atmel; MUKPOIIPOLIECCOPHBIE CHCTEMEBI C TaTYMKAMU; METOIBI U CITIOCOOBI pa3paboTKu
IIPOrpaMMHOro 0OecTiedeH s st BCTPOSHHBIX CUCTEM; IPUHIUIBI ()YHKIMOHUPOBAHUSI MHKPOIPOIIECCOPHBIX CPEACTB
YIPaBIICHUS] COBPEMEHHBIE METO/IbI OPraHU3alMU BBO/Ia-BbIBOJA MH(OPMALIMU U OOMEHA JaHHBIMH B
MHKPOIPOIIECCOPHBIX CHCTEMAax; MUKPOIPOIIECCOPHBIE HAOOPHI U CHCTEMBI, 00JIaCTH MX ITPUMEHEHHS; OTHOKPUCTAIIEHEIC
MHKPOIPOIIECCOPEI, CTPYKTYPY MPOCTEHIINX MUKPO-OBM; MuKponponeccopHbie HHYOPMAIIMOHHBIE YCTPOHCTBA U
CHCTEMbl aBTOMATUKH; MHKPOIPOIIECCOPHBIE YIPaBISAIONINE YCTPONUCTBA U CUCTEMBI YIIPaBIEHHUS IBIDKEHUEM TI0€3]10B.

3.2

YMmeTb:

3.2.1

IIPOBOAUTH CPABHUTEIBbHBIN aHAIN3 MUKPOIIPOLIECCOPOB U MUKPOKOHTPOJLIEPOB; IPOEKTUPOBATH CXEMBI C IPUMEHEHUEM
MITI u MK; npoekTHpoBaTh IporpaMMHOE 00eCIedYeHIe BCTPOSHHBIX U MIEPCOHAIBHBIX BEIYUCIUTENBHBIX CUCTEM;
IIPUMEHSATDH Ha IIPAKTUKE COBPEMEHHBIE alllapaTHbIE ¥ IPOrPaMMHbIE CPEJICTBA YIIPABJICHUS IPOEKTOM; IPOEKTUPOBATh
MHKPOIPOIIECCOPHBIC CHCTEMBI YIPaBICHU U cOOpa JaHHBIX, TPaMOTHO YKCIUIYaTHPOBATh TEXHUIECKHE CPEICTBA
MUYC; npuMeHATh Ha IPAKTUKE MOTyIeHHbIE 3HAHUS [IPU IPOSKTUPOBAHUY U aHanu3e (pyHKunoHupoanust MUYC;
pa3pabaThIBaTh M OCYIIECTBIATH MEPOIPHATHS 110 MOBBIILCHHUIO HaAeXHOCTH U dddextrnBHOCTH MUYC Ha
JKEJIe3HOIOPO)KHOM TPAHCIIOPTE.
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Baagern:

3.3.1

HaBbIKaMHU pa6OTLI C OTCUYCCTBCHHBIM U Sap}/6e)KHLIM I/IH(I)OpMaL[PIOHHO-CHpaBO‘IHLIM MaTepuaJoM; HaBbIKaMH
000CHOBaHUS BI)I60pa CpE€ACTB MJId pCIICHUA KOHKPECTHBIX MPUKIIAAHBIX 3a/1a4; HABBIKAMH CAMOCTOSTCIIBHOT'O
IIPOCKTUPOBAHUS allllapaTHOI'O obecreueHust 3aIaHHOI'O TUIIA MUKPOIIPOLECCOPHBIX CUCTEM, MPEACTABICHUSAMU O
TCHACHIHUAX pa3BUTUA COBPEMCHHBIX MUVYC un MEPCIICKTUBAX UX BHCAPCHUA HaA KECJIIE3HOLOPOKHOM TPAHCIIOPTE,
MCTOAUKAMH HNPOCKTUPOBAHUS, MHCTPYMCHTAJIBHBIX CPEACTBAX OTJIAAKHA U JUArHOCTUKHN MUKPOIPOLECCOPHBIX CUCTEM..

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon

3aHATHS / Kvpc

HaumenoBanue pa3jiesioB u TeM /BUJ 3aHATHS/ Cemectp | HacoB | IIpumeuanue

Pa3nen 1. Benenue B MHUKPONMPOLUECCOPHBIE CUCTEMbBI YIIPABJICHUSA

1.1

[NoHsATHE O MUKPOIIPOLIECCOPHBIX CHCTEMax yrpaBieHus /JIex/

1.2

OOMeH TaHHBIMH B MUKPOIIpOIecCopHoi cucteme /Cp/

1.3

AnmapaTHbIe B IporpaMmHusle cpenctsa MIIC /Cp/

1.4

| D] | D
(NS I N LY

M3YUEHUE MHTET'PMUPOBAHHOUM CPE/IbI PASPABOTKU JJJISI MK AVR [IpakTrdeckas
ATMEL AVR STUDIO /J1a6/ MOJITOTOBKA

1.5

W3VUEHNE AVR-KOHTPOJUIEPOB ATMEL (ITOPTBI 5 2
BBOJIA/BBIBOJIA) /Cp/

1.6

Mukpomnporieccop - ocaoBa 9BM. /Cp/ 5 4

Pa3znen 2. IIpoekTHpOBaHHEe MHKPONPOLECCOPHBIX CHCTEM

2.1

DTambl IPOSKTUPOBAHUS MUKPOIIPOLIECCOPHON CUCTEMBI yrpaBieHus /JIex/

2.2

MaremaTuyeckas MOAEIb MUKPOIPOLIECCOPHOM CUCTEMBI ynpaBienus /Jlex/

23

[IpoexTupoBanue annapaTtabix cpeacts MIIC /Cp/

24

| | | D
N B D o

OnHnokpuctansasie MEKpoOBM /Cp/




2.5 Peammzarus 1iupoBbIX anropuTMoB ypasinerus /Cp/ 2
2.6 N3YYEHUE ITPOTPAMMHOUN MOJEJIN ITPOLIECCOPA 8080, CUCTEMBI 2 [IpakTuueckas
KOMAH/L, SMVYIISITOPA MIT CUCTEMEI 8080SDE, COCTABJIEHUE U MOJTrOTOBKA
OTJIAJIKA TTPOTPAMM C UCITIOJIb3OBAHUEM KOMAH/I ITEPEJTAUA
JAHHBIX
/J1a6/
2.7 KOMAH/IbI APMOMETUYECKUX OITEPAIIU MII i8080 /Cp/ 6
2.8 Peanu3anyst anropuTMOB YMHOXEHUS U JETICHUS LIeNBIX HEOTPUIIATEIbHBIX 2 [IpakTuueckas
YHCeJl pa3InIHON Pa3psIHOCTH Ha s3bIKe accemoOuepa /I1p/ MOATrOTOBKA
2.9 CriekTpaJIbHBII aHaJIN3 IePUOUIECKIX CUTHAIIOB CPEJCTBAMU BCTPOCHHBIX 5 2
¢yHKIMIT MaTeMaTH9ecKuX rnakeToB.Onepanyi ¢ 9UCIaMi B ABONYHOM CHCTEME
cuucnenus. [lepeBos uncen U3 oHON CUCTEMBI CUUCICHHUS B Apyryro /Cp/
2.10 JlokanbHble WUHBI U IeprudepuiiHble IHHBI COBPEMEHHBIX KoMIbioTepos (VLB, 5 6
PCI, AGP, ATA, Fast ATA, UDMA, ATAPI, SCSI u t.1.) /Cp/
Pazpen 3. CniennajibHble BOIPOCHI pa3padoTKH MUKPONIPOLECCOPHBIX
3.1 YBenuuenue OBICTPOACHCTBHIS MUKPOMPOIIECCOPHOM cucteMbl  /Cp/ 5 8
3.2 Oneparnmonnsie cuctembl O9BM  /Cp/ 5 8
33 PacnipenieneHHbIe MEKPOIIPOLIECCOPHBIE CHCTEMBI yripaBienus /Cp/ 5 8
34 KOMAH/IbI JIOTUYECKUX OITEPAIIVIM MIT 18080 /Cp/ 5 8
35 KOMAH/IbI BE3YCJIOBHBIX U YCJIOBHBIX ITEPEXOIOB MIT 5 8
KP580BMSOA
/Cp/
3.6 Omnpenenenue mapaMeTpoB HUPPOBBIX (GUIBTPOB € IIOMOIIBIO ITPOTPAMMEI 5 8
FDATool cucremet MATLAB /Cp/
3.7 MogenupoBaHue HUPPOBOro GUILTPa CPEACTBAMHU HHCTPYMEHTAIBLHOIN CUCTEMBI 5 4
Borland C++ Builder /Cp/
3.8 Mukporporeccopsl MSTOro | MiecToro nokonenuit /Cp/ 5 3
Pa3znen 4. MUYC B cucteMax aBTOMATHKH U TeJIeMEXaHUKHU
4.1 ABTOMAaTH3UPOBAHHBIE CUCTEMBI YIPABICHHS U KOHTPOJIS JIBHKCHHS 5 2
moe3noB  /JIex/
4.2 ABTOMATH3MPOBAHHBIE CHCTEMEBI YIIPABICHUS pac)OPMHUPOBAHIEM COCTABOB Ha 5 4
COPTUPOBOYHBIX cTaHIMsIX /Cp/
4.3 ABTOMAaTH3UPOBAHHBIE CHCTEMBI JUCTIETYEPCKOro KoHTpoist  /Cp/ 4
4.4 ABTOMaTU3UPOBAHHBIE CUCTEMBI KOHTPOJISI IOABHKHOTO 2
cocraBa.llH)opMaIIMOHHEBIE CHCTEMBI 00CITY)KUBAHHUS MTACCAKUPOB: CUCTEMA
aBTOMATH3alNH OMJIETHO-KACCOBBIX Ollepanuii 1 BoK3aibHas aBToMatnka /Cp/
4.5 BbIBOJI 3HAKOBOU 1 CUMBOJIbBHOM THOOPMALINN HA 5 2
MATPUYHBIN MTHAVKATOPB MII CUCTEME
/Cp/
4.6 Pa3paboTka mporpaMMsI Ha si3bIke AcceMOiepa st 0OMEeHa TaHHBIMH C 5 2 [IpakTrueckas
nomMorIsio BetpoerHoro moxynst UART  /TIp/ MTOATOTOBKA
4.7 Pa3paborka mporpaMms! Ha st361ke C 171 BBoAa B 00paOOTKH aHAIOrOBBIX 5 4
CUTHAJIOB C MOMOIIBIO BcTpoeHHoro moayist ALIT /Cp/
Pazgen 5. IloaroroBka K 3aHATHSAM
5.1 IoaroroBka k 3ausTusm /Cp/ 5 4
5.2 Ioaroroska k nabopatopHbiM 3aHsTUsIM /Cp/ 5 4
53 IMoaroroBka k npaktuueckuM 3ansatusm /Cp/ 5 4
54 Bremonuenne KP/Cp/ 5 35 [IpakTnueckas
MOATOTOBKA
Pazgen 6. KoHTakTHBIE Yachl HA ATTeCTALMIO
6.1 3amura KypcoBoi padoter /KA/ 1
6.2 Dx3amen /KD/ 2,3

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIE MaTEePHANBI JJIS IPOBEICHAS IIPOMEXKYTOTHOIM aTTEeCTAIlMH OOYJAIOIINXCs MPUBEICHBI B MPHUIOKECHUH K
paboueii mporpaMme TUCIIUTUIAHBL.
DOpMBI U BUIIBI TEKYILIETO KOHTPOJISI MO AUCLUIUIMHE (MOMYIIO), BUABI 3aJaHUN, KPUTEPUH UX OLIEHUBAHMUSI,
pacmpeeneHre 0aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3padaThIBAalOTCS MPEIOAABATEIEM JUCIUIUIMHEI C YYSTOM €€ CIICIA(UKH U
JIOBOZIATCS IO CBEAEHHS O0YJaIOIINXCS HA TIEPBOM YICOHOM 3aHSATHH.
Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MPErnoJaBaTeieM IUCUUILUTUHBI (MOIYIs), KaK MPaBHiIo, C
ucnonszoBanueM DMOC unu nmyreM MpoBepKU MUCbMEHHBIX padoT, IPeIyCMOTPEHHBIX padoYMMHU NPOrpaMMaMu TUCLMILIMH B




paMKax KOHTaKTHOH paboThl M caMOCTOSITENbHON paboThl o0ydaromxcs. st pukcupoBaHus pe3ynbTaToB TEKYIIEro KOHTPOJIS
MOXeT ucnonbk3oBatbess DMOC.

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. PexomeHnayemast 1uTepaTypa

6.1.1. OcHoBHas1 TUTEpPaTypa

ABTOpBI, COCTABUTENU 3arnmaBue W3natensc Omn. agpec
TBO, Ol
JI1.1 | CmupHos 1O. A., OCHOBBI MHKPO3JIEKTPOHUKHA U MUKPOIPOIIECCOPHOI CaHkT- https://e.lanbook.com/bg
Cokomnos C. B., TutoB | TeXHUKH: yueOHOE TOcoOre [etepOyp
E. B. r: Jlanp,
2021

6.1.2. JlonosiHuTEIbHAS JIUTEPATYPa

ABTOpBI, COCTaBUTEIIH 3arnasue W3pnarensc On. aapec
TBO, TOJT
JI2.1 [3acoBB. A. MukpornponeccopHasi TeXHHKA: KOHCIICKT JIEKITHH JUTS CTYA. Camapa: | https://e.lanbook.com/bg
crer. 220401 "mexarpoHuka" o4H. GOpMBI 00yUeHUSA CamI'VII
C, 2008

6.2 Un¢dopManoHHbIe TEXHOJIOTHH, HCII0JIb3yeMble MPU OCYIIeCTBJIeHHH 00pa30BaTeIbHOI0O NPOoLecca 1Mo AUCUMUILJIMHE
(MoayJ10)

6.2.1 IlepeyeHb JIMLEH3MOHHOTO ¥ CBOOOJIHO PACTIPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecIeYeHHs

6.2.1.1 | ITaker Microsoft Office

6.2.2 [lepeyennb npoeccHOHANBHBIX 023 JaHHBIX 1 WH()OPMAIMOHHBIX CPABOYHBIX CHCTEM

6.2.2.1 | ba3a nanubIX Poccrannapta https://www.gost.ru/portal/gost/

6.2.2.2 | baza nannbpIx ['ocynapcTBeHHBIX cTanmapToB http://gostexpert.ru/

6.2.2.3 | ba3a nanHBIX «XKene3HomopoxHBIe IepeBo3Km» https://cargo-report.info/

6.2.2.4 | UndopmarnmonHo crnpaBodHas cucteMa KoHcynbTaHT mitoc http://www.consultant.ru

6.2.2.5 | UndopmarmonHo-mpaBoBoi mopTan ['apanTt http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHBIe aymUTOPHH JUIS TIPOBEJCHUS 3aHATHIT JIEKIIMOHHOTO THIIA, YKOMITIEKTOBAHHBIC CHEIHATIN3UPOBAHHON MeOEIhI0
U TeXHUYECKUMHU CPEJICTBAMH O0ydeHHs: MyIbTUMEIUITHOE 000pYI0BaHUE IS IPEAOCTABICHHUS yIeOHOH HH(pOpMAILUH
0OJIBIION ayUTOPHHU /MM 3BYKOYCHIIMBAIOIIEe 000pyIOBaHNE (CTAllMOHAPHOE HIIH IIEPEHOCHOE).

7.2 | YueOHble ayJUTOPHU AJISl IPOBEACHUS 3aHATHH CEMHUHAPCKOr0 TUIIA, TPYNIOBBIX M MHAUBUIYaJbHBIX KOHCYJIbTAINH,
TEKYIIETO KOHTPOJISL ¥ TPOMEKYTOYHON aTTEeCTAINH, YKOMIUICKTOBAaHHEIE CIICIIHAIN3HPOBAHHON MeOCIBIO 1
TEXHUIECKUMH CPEJICTBAMU 00yJIeHUS: MyIbTUMEINIHHOE 000PYIOBAaHHE U/IITH 3BYKOYCHITUBAOIIEe 000PYIOBaHIE
(cTanoHapHOE WK TIEPEHOCHOE)

7.3 | TlomereHust sl CaMOCTOSTENEHON pabOThI, OCHAIIICHHBIE KOMITBIOTEPHON TEXHIKON ¢ BO3MOXXHOCTBIO TIOAKITIOUEHUS K
cetu "MHTepHeT" 1 obecneueHreM JA0CTYMa B dJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

7.4 | [TomerneHus AT XpaHEHUS U TPOPHUIAKTHUECKOTO O0CITYKUBAHUS yIeOHOT0 000pyIOBaHUS

7.5 | JTabopaTtopusi, OCHAIIEHHAS CIICIIHAIBHBIM JTa00PaTOPHEIM 000PYAOBaHUEM: YIEOHO-METOANIECKIH KOMITIEKC TI0
H3y4eHHuIo paboTsl Mukponporueccopa Intel 8080 u ero nepudepuitHbIX YCTPOUCTB.

7.6 | [TomerneHus AT BBIIOIHEHUS KypCOBOI pabOThI, YKOMITIEKTOBAHHBIC CIIEUATTM3UPOBAHHON MEeOETbi0 U TEXHUIECKIMU
cpeacTBaMH 00y4deHus (CTAllMOHAPHBIMU UM IEPEHOCHBIMU).




