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Pabouast mporpamma mucturunabl «l[udpoBeie cucTemMbl ympaBiIeHUS
poOoTaMu» COCTaBIE€HA B COOTBETCTBUHU C YYEOHBIM TUTAHOM TIO HAIIPABJICHUIO TIOJTOTOB-
ku 15.04.06 «MexarpoHuka u poOOTOTEXHUKAY, HAMMPABIEHHOCTH (TIpodmiib) — « CUCTEMBI
yIpaBiICHUS POOOTOTEXHUYECKUMH KoMIUIekcamm» st 2023 roga mpuéma 1Mo OYHOM
dhopme 00yueHHS.
CocraBuTens:

JlonieHT kKadeapel 3JEKTPONPUBOASG U aBTOMATH3ALIUH
ITPOMBIILIJIEHHBIX YCTaHOBOK, K% TOLEHT,
Mupoinuk JI.H.
(TTOIHCH)
Paboyas mporpaMma paccMOTpeHAa M NPHHATA Ha 3acelaHMM Kadeaphl
«DJIeKTPONPUBO U aBTOMATHU3aLIUs] IPOMBIIIJIEHHBIX YCTAHOBOK.

[Ipotokon ot «O7» &3 2023romaNe .7 .

VA

3aBemytoiui kadenpoun L Poskapsika I1.1.
(moamnucsk) / (®.H.0.)

Pabouas mporpamMma omoGpeHa Yy4eGHO-METOJHYECKOH KOMHCCHE#H
T'OYBIIO «JIOHHTY» nmo HanpabieHHro nmoarotoBku 15.04.06 «MexaTpoHuKa U

POOOTOTEXHUKE. |
[IpoTokon oT « /¢ » o5 202 3 roma Ne ¢
IIpencenartens — // I'ycesB.B.
WW (®.1.0.)
Pabouass mporpamma mpoasiena s 20 roga mpuéMa Ha 3aceJaHuu Kadeapbl
QJICKTPOIIPHUBOJAAd U aBTOMATHU3alINH IPOMBIIIJIICHHBIX YCTAHOBOK.
[IpoTokom OT «__ » 20 roga Ne :

3aBeyrommii kKadeapon

(moamcs) (®.1.0.)

Pabouass mporpamMma mpoasena st 20 roga npuéma Ha 3acelaHUM Kadeapsl
AIIEKTPONPUBOA U ABTOMATHU3AIMH MPOMBIIIJIEHHBIX YCTaHOBOK.
[IpoTokOm OT «__ » 20 roga Ne :

3aBemyrommii kadeapon

(moamucs) (®.1.0.)

PabGouass mporpamma mpoasiena s 20 roja nmpuémMa Ha 3acelaHuu KadeIpsl
AJIEKTPOINPUBOA U ABTOMATHU3ALIMK MPOMBIIIIICHHBIX YCTaHOBOK.
[IpoTtokos oT «  » 20 roga Ne )

3aBemyrommii kadeapon

(moamcs) (®.1.0.)



1. OBBEKT, HEJIb U 3ATAYHU OCBOEHMU S TNCIHUIIVINHBI

JlucuMIiinHa paccMaTpUBAaeT BOMPOCHI pacuema U NpocpamMMuposanuss Munogulx Yyugdposvix cu-

cmem ynpaesieHusl, NPUMERANWUXCA 8 ITIEKMPOMEXAHUUECKUX CUCMeEMAX.

Lesb TUCIMITIIMHBL: 03HAKOMJICHHE C TEOPHEH M MPAKTUKOW IU(PPOBBIX CUCTEM YIPABICHHUS
U 1HU(POBOrO PETyIUPOBAHUS B FIEKTPOMEXAHUYECKUX CUCTEMAX, a TAKXKe OBJIa/JICHUE HaBbIKAMU
CHHTE3a IIU(PPOBBIX CUCTEM JJIS PEIICHUS 33/1a4 YIPABICHUS KOOPANHATAMU 3JICKTPOIPUBOJIOB.

3amaun MUCHUIUIMHBL HAYYUTh CTYJIEHTA BBIMOIHITH HCCIEIOBATEIBCKUE M PACUCTHHIE pa-
OOTHI 1O CO3JAHUIO U BHEJPEHHUIO B AKCILUTyaTallMI0 U(POBBIX CHCTEM PETYJIMPOBAHUS C IIMPO-
KHM UCIOJIb30BAaHUEM CPEJICTB COBPEMEHHOW BHIYUCIUTEIBHOU TEXHUKH.

B PE3YIbTATC OCBOCHUA NUCHUIUIMHBI CTYACHT JOJIZKCH
3HAMmMb.

- OCHOBHbBIE TPUHIUIIBI U CXEMbI U(POBOTO aBTOMATUYECKOTO PEryJIUPOBAHUS KOOPIUHAT
JJIEKTPONPUBOJIA, UX MATEMATUYECKOE OIUCAHHUE;

-pyHIaMeHTallbHble MaTeMaTUYeCKUE OCHOBBI aHAJIM3a MPOIECCOB B IU(POBHIX JTUHEHHBIX
CUCTEMAX;

- IPpOrpaMMHBIC U allllapaTHBIC BO3MOKHOCTU COBPCMCHHBIX IUIAT OTJIAJAKHU;

- OCHOBHBIC METOJIbI TMOCTAHOBKM TEXHUYECKUX 3aJaHHi, pa3pabOTKH U HUCIOJIb30BaHUS
CPEICTB aBTOMATU3ALMH [TPH MPOESKTUPOBAHUH LIU(PPOBBIX JIEKTPOMEXAHUUECKUX CHUCTEM;

- COBPEMEHHBIE TPEOOBaHUS K SHEProcOEepPeKEHUIO U MEPHI 10 UX MOBBIIIECHUIO;

ymemb:

- MMPOEKTUPOBATh U OCYILIECTBIATH HalaJKy CUCTEM LU(POBOTO PeryIupoBaHUs KOOPAUHAT
AJEKTPONPUBOJA;

- YUTATh NPUHIIUIHAIBLHBIE CXeMbI IIU(PPOBBIX CUCTEM PETYITHPOBAHUS;

- paboTaTh C JUCKPETHBIMH AaTYMKAMH; padOTaTh C COBPEMEHHBIMU MHUKPOIIPOLIECCOPHBIMU
[J1aTaMy OTJIAJKH;

- paboTaTh ¢ MPeoOPa30BaATEILHBIMHA YCTPOMUCTBAMH ISl YITPABIICHUS JBUTATEIICM;

- Moa0HUpaTh HEOOXOAMMBIE METOJIbI IIOCTAHOBKU TEXHUYECKUX 3aJlaHUM, pa3paOOTKH M HC-
MOJIb30BAHUS CPEJCTB aBTOMATHU3allMU MPHU MPOCKTHPOBAHUM IU(PPOBBIX AIEKTPOMEXAHUIECKUX
CHCTEM;

enaoemsn:

- HaBBIKAMU IPAKTUYECKON IMOCTAHOBKU TEXHUUYECKUX 3aJaHUi, pa3paOOTKHU U MCIIOJIb30Ba-
HUS CPEJICTB aBTOMATU3ALIUHU TPU MPOSKTUPOBAHUH HU(PPOBBIX IJIEKTPOMEXAHUYECKUX CUCTEM.

[Tpornecc n3yueHust TUCIMIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIUX KOMIETECHIIHIA:

- IIK-3 - crmocoOHOCTBIO KCILTYyaTHPOBATh U MPOBOAUTH PEMOHT MEXAaTPOHHBIX U po0OOTO-
TEXHUYECKHUX CUCTEM U UX DIEMEHTOB.

2. MECTO JUCIIATIJINHBI B OCHOBHOM OBPA30OBATEJIBHON
IHPOI'PAMME

JlMcuuIuiiHa OTHOCUTCST K 4acTH, (OPMHUPYEMOH ydacTHHUKaMH 0Opa3oBaTENbHBIX OTHO-
menui, broka 1 «ucuunuuasl (MOyNn)» y4eOHOTo TUIaHa.

Bazupyercst Ha 3HaHUAX U YMEHMSAX, KOTOPBIE CTYJIEHT MPHOOpEN P OCBOCHUU Mpele-
CTBYIOIIMX JUCLUIUIMH: TEOPHS 3JIEKTPONPUBOJA, TEOPHUS aBTOMAaTUYECKOrO YIPABIICHHUS, CUCTE-
MBI YIIPaBJIEHUS IEKTPONPUBOAAMH, IEKTPOHUKA U MUKPOCXEMOTEXHUKA, MUKPOIIPOLIECCOPHBIE
YCTPOWCTBA, 3JIEMEHTHI CUCTEM aBTOMATU3UPOBAHHOTO AJIEKTPOIPUBOA, JIEKTPUUECKUE MALLINHBI.

3HaHUS W yMEHUs, IPUOOPETEHHBIE MPU OCBOCHHM JAHHOW IHCUMUIUIMHBI, PEeaH3yI0TCs
CTYJIEHTOM MPH U3YUYEHUU CIEAYIOUIUX JUCLHUIUIMH: MPOrpaMMHAas peanu3alns MUKPOIIPOLECCOp-
HBIX CHCTEM; CUCTEMbI IPOTPAMMHOTO YIIPABICHHSI POOOTOTEXHUUYECKUMHU KOMIIEKCAMH; a TaKXe



IIPpU BBIITOJIHCHHUN HaquO-HCCHGHOBaTGHBCKOﬁ pa6OTBI M BBIITOJIHCHUU BBIHyCKHOﬁ KBaJInu-
(bUKaIMOHHOM PabOTHI.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. PacnpenesieHue yueOHbIX YacOB M0 TeMaM JUCHMILIMHBLI U BUIAM 3a-

HATHH
No HaumenoBanue tem KonuuecTBo wacos
Te- (comeprkaTeNbHBIX MOJTyJIEH) (ounas / 3a049Hast popma)
MBI B Tom uncne
Bcero Jlexuun [Tpaxr. Jlabop. CPC
(Cemun.)
1 | Bsedenue 1 1 -
5 Omﬂadounqﬂ niama 14 5 10 5
STM32F4Discovery
3 Lughposoe pezynuposanue 6 71eK- g 5 6
MPOMEXAHUUECKUX CUCEMAX
4 | Vuueepcanvuwiii acunxponuwiii npu- g ) 4 )
eMOo-nepeoamuyux
5 | HupomHno-umnynvcuas MoOyIayus 14 5 6 6
npu ynpasieHuu 08ueamenimu
6 | Paboma c OuckpemHulMu Oamuu- g ) 4 )
Kamiu.
T | Ocobennocmu pabomer ¢ ALl u
14 2 4 8
L[AIl
8 | Paboma ¢ anano2oevimu O0amuuxa- B ) 10
MU
9 | Pesicum  3aMKHYmMoOU  cucmemvl
. 14 2 6 6
«Hardware-in the loop»
KypcoBas pabora 27 - . 27
KonrakTHas pabora (10mnoJHUTEIbHAS) 6
Hrtoro no Bumam 3aHsATUN 126 17 34 69
Kontpons 36
Hroro: 162

q)Ole/IpOBaHI/Ie KOMIIETEHIIUH B pe3yabTare 0CBOCHUA TEM JHCHUILJIMHDBI

KoMnereHnun Tembl
KOMIIeTeHIIHH

JMCUMILUIMHBI, HAaleJleHHble Ha  BbIPa0OTKY|

I1K3

Tewmnl 1-9, kypcoBas pabota




3.2, Jleknuu

Tema 1. BBE/IEHUE.

Conepxanue Temsl 1: Jucyunauna ,, LludpoBoe peryinpoBaHue B JIEKTPOMEXaHUUECKUX
cucremax . 3aoauu Kypca. Bzaumoceass ¢ oucyuniunamu 31eKmpoHuKa u MUKpoOCxemMomexHuxda,
MUKPONPOYecCcopHble CUCMEMbl, Meopusi asmomamuiecko2o ynpasienus u op. Ilouamue o yugpo-
80M pe2yIUpoBanUY INeKMpPOnPUSOOOM U INeMEHMHOU Dase.

Jluteparypa x Teme 1: [1,2 ,4 ]

Tema 2. Mukponpoueccopnaa omnaoounas nnama STM32F4Discovery.
Copepxannie TeMbl 2. Onucanue omaadounou niamsl u konmponnepa STM32F407VGT6 ¢
s0pom Cortex-M4F. Apxumexmypa ARM u 32-paspsonvix muxpoxoumpoiiepos STM.

Tewma 3. Hudghpposoe pecyruposanue 6 3nekmpomexanuueckux cucmemax

Copepxanuie TeMbl 3: Z-npeobpazosanue u yugposvie nepedamoynvie GyHxyuu. [lpumepol
yugpposoil purbmpayuu OaHHLIX U pearu3ayuu ciemyuxkos. Bzaumocseazo npoepammnoco obecne-
yeHus U peanuzayusi 0A308bIX NPUHYUNOS UYUPDPOBO2O pecyIuposanus npu nomowu Z-
npeobpazoeanusl.

Jluteparypa k Teme 3: [1,2 ,4 ]

Tema 4. Yuueepcanouwitii acunxponunsiii npuemo-nepeoamuux.

Copepxannie TeMbl 4: Onucanue unmepgetica RS-232. Jlocmouncmea u Hedocmamku
UART, spemennvie ouacpammsl pabomsl, 0cOOeHHOCMU padOMbl 8 ACUHXPOHHOM U CUHXPOHHOM
peacume. Ocobennocmu pabomer u Hacmpouixu mooyieu UART nnamer STM32F4. Ilpumepuol:
KOMIIBIOTEP-1IVIATA, CMAPT®OH-IIJIATA.

Jluteparypa k teme 4: [1, 3]

Tema 5. Hlupomnuo-umnynvcrhan mooynayua npu ynpasieHun 08U2amenimu
Conepxxanue TeMbl S: Onucarnue gozmodicHocmeti pabomul LIIUM-2enepamopos niamwl. Xa-
PAKmepucmuKka npocmenuiux MaioMouwHelx Opaieepos ynpasienus dsueamenimu. Ilooxknouenue
naamwl K opatisepy u ogueamenio. Ilpoepammuposarnue cenepamopa ILLIUM.
Jluteparypa k teme 5: [1, 3]
Tema 6. Paboma ¢ ouckpemuvimu 0amyuKkamu.
Cooepoicarnue memwvl 6: Onucanue unmepgheticos SPI u I2C. Ilpunyunst pabomul ¢ akceie-
pomempamu, 2UpOCKONAMU, MACHUMOMEMPAMU.
Onucanue ocobennocmetl pabomvi 0aMUUKA RPUOTUNCEHUS.
Jluckpemmnvie damyuxu yena nogopoma. ¥Mcnonvzosanue K8aopamypHo20 ai2opumma.
Jluteparypa k teme 6: [1, 3]

Tema 7. Ocobennocmu pavomor ¢ ALl u IJAII

Conepxxanne teMbl 7: Onucanue nepudepuitnbix moayneit AL u IHAIL. OcobernHocTn
MIOAKJIIOYEHUS] K HUM BHEIIHUX YCTPOUCTB. [IprMepsl mporpaMMHUpOBaHHs.

JIuTeparypa K Teme 7: [1, 3]

Tema 8. Paboma c anaiozoevimu oamuukamu

Copepxanue TeMbl 8: Jlamuuku moxka u HanpsiceHus, ux Kiaccugurayus, ocobeHHocmu
NOOKNIOYeHUsL K MUKpokormpoanepy. Ilpumepsl cxem nookaoueHus u paciema Kodgguyuenma
nepeoaiu u UHepYUOHHOCMU.

JIuTeparypa k Teme 8: [1, 3]

Tema 9. Pestcum 3amxnymou cucmemot «Hardware-in the loop».

Conepxanue teMbl 9: Onucanue pasiuyHulX pexrcumos pabomsvi MUKPONPOYECCOPHLIX Cl-
cmem OX8AUeHHbIX 0OpamubiMu ceéasamu. lIpumepsvl nocmpoerus maxKux peicumos ¢ UCnoIb3086d-
HUueM naamai.




3.3. [IpakTHyeckue (CEeMUHAPCKUE) 3AaHATHS He NMPeAyCMOTPEHbI

3.4. JlaGopaTopHbie padoThI

No Tema paboThl O6bem, | Jlutepa-
/o Jac. Typa
1 JlaGopatopnas pabora Nel-1. IlporpamMmmupoBanue HUGPOBBIX BbI- 4 [1,3,5,
XOJIOB. 6,7]
) JlaGopatopnas pabora Nel-2. IIporpamMmmupoBanue nu(ppPOBBIX BXO- 6 [1,3,5,
JI0B. 6, 7]
[lﬂ 39 iﬂ
3 JlaGopatopnas padota Nel-3. IIporpammupoBanue moxyiss UART 4 6.7]
4 Jlaboparopnast pabora 1-4. YmpasieHue aBUTATENEM MOCTOSTHHOTO 6 [1,2 .4,
TOKa B Pa30MKHYTOH cHCTEME. 7]
5 Jlaboparopnast pabdora 1-5. M3yueHne NPUHIMIIOB TOIKIIOYCHHS 4 [1,2,4,
HU(POBBIX TaTYNKOB 5,6,7]
6 Jlaboparopnast paborta Nel.6. M3yueHrne nMpuUHIUIIOB TOIKIIOYCHHS 4 [1,2,4,
AQHAJIOTOBBIX JATYNKOB 5,6,7]
7 Jlaboparopnast pabora Nel-7. Hactpoiika cuctemsl yrpaBicHHUS B 6 [1,2,4,
pexxume «close loop» 5,6,7]
Hroro: 34
3.5. CamocTosiTeqibHasi padoTa CTyJAeHTAa
No Buapl camocTosiTenbHOM paboOTHI CTyIeHTa O0mBeM, yac.
n/m
1 N3ydeHne neKLMOHHOIO MaTepuana 22
2 [ToaroToBka K 1abOpaTOpHBIM padoTaM 20
3 BrimosnHenne MHAMBUAYaTbHON pabOTHI -
4 Brimosnaenne KypcoBoii paboThI 27
Hroro: 69

3.6. Kypcogoii mpoexT (padoTra), HHAMBUIAYAJIbHOE 3aJaHUE

Kypcosast paboTa [5] Mo TUCHMITIIMHE MIPETyCMOTPEHA YUeOHBIM IJIAHOM BO BTOPOM CEMECT-
pe. TemaTuka KypcoBoi pabOTHI CBsS3aHA ¢ Pa3pabOTKOM ITU(POBON CHUCTEMBI YIIPaBICHUS MeXa-
HUYECKUX KOOPJHMHAT 3JIEKTPOIPUBO/IA MOCTOSIHHOTO TOKA, Pacue€TOM M BBIOOPOM 000pyIIOBaHHUS
CHCTEMBI YNPaBICHHS, CHHTE30M PETyJISTOPOB CHCTEMBI aBTOMATHYECKOTO PEryJMpOBAaHUS, HC-
CIIEIOBAaHUEM CHCTEMBI METO/IOM MaTeMaTHYECKOTO MOAEIHPOBAHHS, Pa3pabOTKOM MPHHIUITHAAb-
HOW CXEMBbI COEIMHEHUH.

O06beM yueOHOM Harpy3KH NP BHITIOJIHEHUH KypCOBOM paboThl — 36 4acoB.

O06Bem KypcoBoit paboTel — He Oosnee 40 cTpaHuIl COPOIIIOPOBAHHBIX PYKOIMMCHOTO MJIM Ma-




IIMHOMUCHOTO TeKcTa. CTyAeHT 00s13aH 0pOpMUTH pabOTy B COOTBETCTBUU C YCTAHOBIICH-
HBIMU TPeOOBaHUSIMH.

WupuBuayanbHOE 3afaHue MPESyCMOTPEHO Y4YeOHBIMU IJIaHAMHU JUIS CTYJIEHTOB 3a04HOM
dhopmbl 00yueHusi. OHO CBSI3aHO C BBITIOJHEHHE pacyeTHO-IpapuIecKoil paboThl, KOTOpast HaIpaB-
JIeHa Ha 3aKperyIeHue 3HAHHM, MOJYYSHHBIX BO BpeMsl JICKIIMOHHBIX 3aHITUN M CBSI3aHO C pacue-
TOM TIapaMETPOB CXEMBI JIBUTATENS MOCTOSIHHOTO TOKAa M CO3JaHUEM JUIs HETO MOJeNu nu(poBoOi
CHCTEMBI YIIPaBICHHS.

O0bem yueOHOI Harpy3Ky IpY BRIMTOJTHEHUH MHIMBUAYAIBHOTO 3aJaHUs — 9 4acoB.

PexomeHyeMblii 00beM MOSCHUTEIFHON 3alMCKH IO WHAWBUIYAIBHOMY 3a/IaHUI0 — HE 00-
nee 6 ctpanur] popmara A4 (210x297 mm).

4 ®OHJ ONEHOYHbBIX CPEACTB

4.1 Kpurepun u mKaJbl 1Jisi HHTETPUPOBAHHON OllEHKH YPOBHA C)OPMHPOBAHHOCTH
KOMIIeTeHI M

COCI’I’ICZGJZ}UOWCZ}Z KomnemeHryuu — nojiHoma SHAHUL

HYJICBOH YPOBEHb: HEBEPHBIC, HE APTYMEHTUPOBAHHbIE, C MHOYKECTBOM I'pyOBIX OIIMOOK OTBETHI
Ha BOMPOCHI. YPOBEHb 3HAHUI HI)KE MUHUMAIBHBIX TPEOOBaHUI;

MUHHMAJIbHBIH YPOBEHB: NTaHbI HE IOJIHbIC, HETOYHBIC W HEapryMEHTHPOBAaHHBIC OTBETHI Ha BO-
mpockl. JlomymeHo MHOTO TPYOBIX OMMOOK. Y POBEHD 3HAHUHN HIKE MUHUMAIILHBIX TPEOOBAHUI;

IIOPOTOBBII YPOBEHb: JAaHbI HEJOCTATOYHO IIOJHBIC, TOUHBIE U apryMEHTUPOBAaHHBIC OTBETHI HA
BONpoOcCkl. [110X0 3HaeT TepMUHBI, ONPENENCHUS U MOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUICHUS, NPUHIHUITBL. J{0myIIIeH0 MHOTO HErpyObIX OIIMOOK;

CPEIHUM YPOBEHB: JAaHBI JOCTATOYHO ITOJIHBIE, TOUYHBIE U ApIyMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Cbl. B 11e510M 3HaeT TEpMUHBI, ONIPEICIICHUS U ITOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIE-
HUSL, TPUHIUTBL. JlOMyIIeHO HECKOIBKO HeTpyOBIX OIHOOK;

IIPOJIBUHYTHIN YPOBEHB: JJaHbI MOJHBIC, TOYHBIE U apTyMEHTUPOBAaHHbIE OTBETHI Ha BOIPOCHL. 3Ha-
€T TePMHHBI, ONIPEACICHHS U TIOHATHS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHUSI, TPUHIINTIBL.
JlomyI1eHO HECKOJIBKO HeTpyOBIX OIIHOOK;

BBICOKHH YPOBCHB: OaHbI IMOJHBIC, TOYHLIC U apryYMCHTHPOBAHHBIC OTBCTHI HAa BOIIPOCHI. 3Haer
TEPMHHBI, OIPEIEICHNUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILUEHUS, NPUHIUIIBL.
JIOIyIIEHO HECKOJIBKO HETOYHOCTEM.

COCI’I’ICIGJZ}ZIOWCZ}Z KomMnemeHyuu — yMeHus

Hy.]'ICBOﬁ ypOBeHbI IIOJIHOC OTCYTCTBI/IG IIOHUMAHUS CyTI/I METOOAUKHU peH_IeHI/IH 3aJa4u, ,Z[OHyH_[eHO
MHO’KECTBO IpyOeHIIMX OMMOOK / 3aJaHUsI HE BBITTOJIHEHBI BOOOIIIE;

- MUHUMAJIbHBIN YPOBEHb: c1a00€ MOHUMaHKUE CYTH METOJIMKH PELICHUS 3aJjauu, JOIYyILEeHbI TpyObie
OH_II/I6KI/I. Pemenns ne 060CHOBaHBI. He YMCCT UCIHOJIB30BATh HOPMATHBHO-TCXHUYCCKYIO JIUTC-
partypy;

- TOPOTOBBIN ypOBEHB: JOCTAaTOYHOE MOHUMAHHE CYTH METOJUMKH pElIeHHs 3aJayd, IOMYIICHBI
OH_II/I6KI/I. Pemrenus ne BCCra O6OCHOBaHI>I. YMeer ucnoab3oBaTh HOPMATUBHO-TCXHUYCCKYIO JIN-
Teparypy. Cnabo opueHTUpYETCsl B CHICIMAIBHON HAYIHOU JIUTEPATYPE;

- CpelHU{ ypOBEHb: B II€JIOM IMOHUMAET CyThb METOAMKU PEIICHUs 3a7ayuu, JOMyIleHbl OmmoKu. Pe-
meHUA HE BCEraa O6OCHOBaHI>I. YMeeT UCIIOIb30BaTh HOPMAaTHBHO-TCXHUYCCKYIO U CIICHHUAIIBHYTIO
HaY4HYIO JIUTEPaTypy;

- IPOJIBUHYTHIA YPOBEHbB: B IIEJIOM TOHUMAET CYTh METOAMKU PEUICHUS 3a/1a4H, JIOMYIEHb HETOYHO-
ctu. CriocoOeH 000CHOBATh PEIleHUs. Y MeeT HCIOb30BaTh HOPMATHBHO-TEXHIUUYECKYIO U CIEIIU-
AJTbHYIO HAy4YHYIO JINTEPATypy;
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- BBICOKUI ypOBEHb: TOHMUMAET CyTh METOJMKU pereHus 3a1aun. CrnocobeH 000CHOBATh pe-
HIEHHS. Y MEEeT UCIOJb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHELMAIBHYIO HAYUHYIO JINTEPATYpY,
NIEPEI0BOM ITPON3BOICTBEHHBIH OIIBIT.

COCI’I’ICZGJZ}UOWCZ}Z KomnemeHnyuu — graoenue HasbIKaAMU

- HYJIEBOW YpPOBEHBb: HE JAEMOHCTPHPYET BIJIAJICHUE HABBHIKAMH BBITIOJIHEHUS MPO(eCcCHOHANBHBIX
3a1a4. He MokeT BBIONHUTE 3a1aHus;

- MUHUMAJIbHBI YPOBEHb: HE IEMOHCTPUPYET BIIAICHUE HABBIKAMU BBIMOJIHEHUS IPOPECCHOHATb-
HBIX 3aJa4. VICIIBITBIBACT CyIIECTBEHHBIE TPYJHOCTH IIPH BBIIIOJIHEHUH OTICIBHBIX 3aJaHUM;

- IOPOTOBBII YPOBEHB: BJIa/IeeT HaBbIKAMU BHITIOJHEHUS MPO(eCcCHOHANBHBIX 3a/1a4 Ha TOPOTOBOM
ypOBHeE. 3a7jaHusl BBITIOJIHIET MEIJIEHHO U HEKaYeCTBEHHO;

CpeIHUll ypOBEHB: BIa/ICeT HABBIKAMU BBITIOJHEHUS PO(ECCUOHATBHBIX 3aa4. 3a/1aHUs BBIIOJI-
HSIET Ha CPETHEM YPOBHE 0 OBICTPOTE M KAUECTBY;

MIPOJBUHYTHIN YPOBEHb: BJIaJIC€T YBEPEHHBIMU HaBBIKAMH BBINIOJIHEHUS MPO(ecCHOHANBHBIX 3a-
nad. BeICTpo M KadyeCTBEHHO BBITIONHSCT 3aJaHUs, WHOTAA JOIMyCKas HE3HAYUTEIbHBIC II0-
IPELIHOCTH;

BBICOKHMI YPOBEHb: BIIJICET YBEPEHHBIMH HABBIKAMU BBIMIOJHEHUS MPO(GECCHOHAIbHBIX 3ajady.
BbIcTpO 1 KauecTBEHHO BBINIOJHSET 3aJlaHusl, TP HEOOXOJUMOCTH JIEMOHCTPUPYS TBOPUECKUI
MOAXOJ.

Obobdwennas oyenka cgpopmuposanHoCmu KoMnemeHyuti

HYJIEBOIl ypOBEHb: Ha HYJEBOM YPOBHE C(POPMHPOBAHBI: BCE COCTABIISIONINE; OJHA WM JIBE U3
TpEX, OcTanbHBIC — HA 00JIEe BEHICOKOM YPOBHE;

MHHHMMAJIbHBII YPOBEHb: HA MUHHMAaJIbHOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIIAIONIUE; OTHA
WIH JBE U3 TPEX, OCTalbHbIE — Ha 00JIee BBICOKOM YPOBHE;

MOPOTOBBIN YPOBEHb: HA TOPOTOBOM YpOBHE C(HOPMUPOBAHBI: BCE COCTABJISAIONINE; OJIHA WU J[BE
U3 TpEX, OcTalnbHBIC — HA 60JIee BEICOKOM YPOBHE;

- CpeHU ypOBEHB: HA CPEAHEM YpPOBHE C(HOPMHPOBAHBI: BCE COCTABISIONINE; OJHA WM JIBE U3
TpEX, OcTalbHbIE — HA 00JIee BHICOKOM YPOBHE;

- MPOJBUHYTHI ypOBEHb: Ha MPOJABHUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABISIOLIUE; OJIHA
WJIU ABE U3 TPEX, OCTAIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKUI YPOBEHb: Ha BEICOKOM YPOBHE C()OPMHPOBAHBI BCE COCTABIISIONINE KOMIETEHIIUH.

4.2 Bonpocsl K 3K3aMeHY U PUMep 3K3aMeHAIMOHHOr0 OuJieTa

. Kakue nocronHcTBa UPPOBBIX CUCTEM PETYIMPOBAHUS DICKTPOMEXAaHUYECKHX CHCTEM?

. [IpuBenuTe mpumMeps! (P poaHaIOroBEIX MTpeodpazoBaTeeii?

. Uro Takoe nepudepuitnoe ycrpoiictBo? Kakue u3BecTHbI IpUMephl EpUPEPUIHHBIX yCTPOHCTB?
. 3aueM HyXeH JpaiiBep? UeM oTinmyaercs ApaliBep Ha BBOJ M HA BHIBOA?

. Haitte pacmmdpoky ARM?

. Kakue Bo3mosxxnoctu miarst STM32F4?

. Kakue ¢pynkunn Waijung Blockset u stm32f4target?

. 3auem npeoOpa30BbIBaTh HEMPEPbIBHbIE (DYHKIUU B AUCKPETHBIE?

. Kakue u3BecTHBI criocoObl MpeoOpa3oBaHMs HEMPEPBHIBHBIX (DYHKIMHA (TOYHBIC W MPHOIMKEH-
HbIE)?

10. Kakne 0cOOEHHOCTH pean3aiii JUCKPETHBIX HHTErPaTopoB?

11. Kak BBINOTHUTH OTPaHWYEHUE BBIXOAHOTO CHTHAIA MPOMOPIMOHATBLHO-UHTETPAIBHOTO PETy-
naropa?

12. Yro 3naunt USART? Yem on otnuyaercst or UART?

13. Kakue nocrounctBa u Henocratku USART?

14. Yto Takoe crapToBblii/cTonoBelid OuT? Kak ompenenuth 4TO Havyaiach/3aKOHUMIIACH TEpe/a-
9a/ToyYeHue TaHHBIX ?

OO0 ~JN NP~ WK —



15. Yro Takoe OUT YETHOCTH, HY>KHO JIM €TI0 HCII0JIb30BaTh?

16. Cxonbko moayneid USART conepsxut miata STM32F4?

17. Yro 3naunt nporpamma TARGET u HOST?

18. Kakue nactpoiiku Mmoayiss USART HyXHO MCTONB30BaTh IS TIEpEIaun/TIOTyUYeHUs JaHHBIX B
TARGET. Kakue 610k1 HY>XHO HcIionb30BaTh B Moaenu HOST niis nepenaun/monydeHus JaHHBIX
Y KaK#e Ha KaKue rmapamMeTpsl Hy>KHO OOpaTUTh BHUMAHUE JIJIsl KOPPEKTHOU paboThI?

19. Kakue dopmarsl gaHHBIX MOKHO TiepenaBaTh mo USART, u kakue U modyeMmy peKOMEHIYeTCs
HCII0Ib30BaTh?

20. Yewm otnuvaercs ounomnsipras [IIUM ot yrunonsipHoit?

21. Yewm otnuvaercs 6ok advanced PWM ot o6sryHOro PWM? Ha kakue HacTpoiku HEOOX0IMMO
00paTuTh BHUMaHHE?

22. B kxakux ciyuasx Ha apaiiBepe He0OOXOAMMO YCTaHABIMBATh 4 0OpAaTHBIX TMO/a, B KAKUX — JI0-
CTaTOYHO 27

23.  Yro Takoe KOMIUIEMEHTApHOE YIPaBJICHHUE U KaK OHO peaan3oBaHo B 6yokax [HINM?

24.  Yewm otmmuaetcs pexxum push-pull ot open-drain?

25.  C KakuMH BXOJHBIMH JaHHbIMH pabotaeT 6ok [HINM?

26. Cxonbko 6510k0B [ITMM MOXKHO BCTIONIB30BaTh B MUKpompolieccope? Kak TaiiMepbl OTIUYaoTCs
1o GyHKIIMOHATBLHOCTH?

27.  Kak pabotaer 3axBat [1IIM u 061acTh €ro npuMeHeHus?

28. OO6nacth MpUMEHEHUS, JOCTOMHCTBA U HefocTaTku uHTepdeiicoB SPI u [12C?

29.  MOXHO JIM UCTIOJIb30BaTh JAaTUYUK MPUOIMKEHUsT 0€3 COrflacoBaHUS YPOBHEH HampsKeHUs

¢ uupoBbIMH BXoJaMu U Beixogamu STM32F4?

30. Kakue peructpsl nudpoBoro Komraca Wik akcelIepoMeTpa HEOOXOIUMO MPOMUCHIBATH B
nporpamme?

31. N3 kakux yactei COCTOMT MHKPEMEHTAJIbHbBIA AAaTYMK yrila moBopoTa? UTo Takoe MMITYJIb-
cwl B popMe MeaHpa?

32.  Kak paboraer xBaapaTypHblii anroput™m Encoder read mpu BeluMciaeHun yria moBopoTa?
Kak ero nacrpouts?

33. Kakue crocoObl BBIYUCIEHHUS CKOPOCTH Hambonee mpeamoututenbHbl? Kak ompenenutsb

TPAaHUYHYIO YacTOTY M3MEPEHMs CKOPOCTHU JJIsl pa3HBIX criocoOoB BerumcieHus? Kak omnpenenutsb
MHEPLHUOHHOCTD JaT4NKa CKOPOCTH, yIila II0BOpOTa?

34.  IlepeuncauTte YMCIO BO3ZMOKHBIX TOIKIIOUEHHUI/BBIBOJIOB aHAJIOTOBBIX CUTHAIOB B MUKPO-
npoueccope?

35.  C xakumu ¢popmaramu nanabix padotatror AL u [TAII B Mmukponponeccope?

36.  Kaxk Bnuser pazpsgHocts ALIIT Ha ero TouHocTs?

37. B kakux cilydasx U ¢ KaKkOW LEJbI0 MCIOJB3YETCS ONEPALMOHHBIN YCHIMTENh MPH MOJ-
KITFOUEHUH aHAJIOTOBBIX CUTHAJIOB C IATYMKOB TOKA U HATPSHKEHUS ?

38.  Kaxk ompeaenutp k03 HUIMEHT Nepeiadil ¥ HHEPIIMOHHOCTh JaTYNKOB TOKA (HAPSKCHHS )
Ha ¢ dexTe Xoiuta KOMIIEHCAIIMOHHOTO TUTIa?

39. Kak ompenenuts M3MepUTEIbHOE CONMPOTUBICHHWE B JaT4MKe Toka Ha 3¢pdexre Xoita
KOMIIEHCAIlMOHHOr0 THIa?

40. Kakne 0co6eHHOCTH HYXHO YYUTHIBATh NMPU HACTPOHKE CHCTEMBbI YIPaBJICHUS B PEKUME
«Hardware-in the loop»?

41. OnuimuTe Mmocaea0BaTeIbHOCTh HACTPOUKHM CHCTEMBI yipaBieHus B pexxume «Hardware-in

the loop»?
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IIpumep 3K3aMeHALIMOHHOIO OHMJIeTa
IIpumep 3K3aMeHAIIMOHHOTO OUJIeTA:

TOVYBIIO «JJOHELIKUI HALIMOHAJIbHBIM TEXHUYECKUI YHUBEPCUTET»
[Tporpamma mOATOTOBKH: MarucTparypa
Hanpasnenue noarorosku: 13.04.02 «OnekTposHepreTuka u 3J€KTPOTEXHUKA
Marwucrepckast mporpaMma: DJIeKTPOMEXaHUIECKAE CHCTEMBI aBTOMATH3AINU U AJICKTPOIIPUBOJT
Cemectp: 1
VYuebnas qucnumunaa: LudpoBoe perynmpoBanue B 3JeKTPOMEXaHUIECKUX CHCTEMAX

BMJIET Ne 1

1. CocraButs 2 mogemu HOST u TARGET (Z-npeoOpa3zoBanus), mpruiemM mepBasi OIu-
chiBaeTcs nu(pdepeHnalbHbIM ypaBHEHHEM OOBEKTa PEryJIMpPOBAaHUsA, @ BTOPAs BBHIIOJIHSET
poJIb peryisTopa U mporpammupyercs B miaty STM32f4. OOmuit KOHTYp peryJMpOBaHUS
MMeeT HaCTPOMKY Ha MOJYJIbHBIN ONTUMYM, MaJlasi HEKOMIIEHCUpYeMasi HHEPLUOHHOCTh PaB-

Ha IIary JUCKPETHOCTH CUCTEMBI 1 Mc.

Hano: E=Ldl/dt+R], perymupyercs Tok. L=0.001 I'n; R=0.1 Om; E=10B. 3agannoe 3HaueHue
Toka 10 A.

Pons mpeoGpasoBateneii sHeprun BoinonHsAeT npeodpasosarens USB-UART.

Haueptuth cxemy coeiMHEHHs KOMITBbIOTEPA, IJIaThl, peoOpa3zoBaTels.

3aB. kadenpoit Pozkapsika I1.1. DK3aMeHaTop Mupomnuk J1.H.

KPUTEPUU
OIleHUBAHMS IK3aMEHAIMOHHOM PadoThI
no nucruiuinHe «LudpoBoe peryiupoBaHue B IEKTPOMEXaHUYECKUX CUCTEMaxXy s 00y-
qaromuxcs no cnenuaibHOCTH 13.04.02 DiieKTposHEPreTHKa U JIEKTPOTEXHUKA

(cnenmanu3anus — DIEKTPOMEXAHUUECKUE CUCTEMbI aBTOMATU3ALIMU U AJIEKTPOIPUBO/T)

DK3aMeH MPOBOJUTCS MUCBMEHHO o Omieram. buier comepxut 1 Bompoc, BKIHOYAIONTUN
TEPETHUYECKUE TOJOKEHUS U TPAKTHYECKUE HABBIKM B BUJEC PHCOBAHUS CXEM, MMOTYUYCHHs TIepe/ia-
TOYHBIX (PYHKIIUN 00BEKTA, pErysaTopa B MUGPOBOM BUJE, TOHUMaHUs (DYHKIIMH MUKPOKOHTPOJI-
Jiepa B OTJEIBHOCTH U B CUCTEME yINpaBJeHHs B 1eJoM. [Ipu HEoOX0qMMOCTH OTBEYAIOIIHA 0TI
JKEH COMPOBOANTH HAITUCAHHOE MOSCHSIONMIEH CXeMOU (PUCYHKOM).

Bompockl 0XBaThIBaIOT TEOPETHYECKYIO YacTh Kypca, a Takke TPeOyrT IeMOHCTpaIiH
MPAKTUYECKUX HaBBIKOB, MMOJIYYEHHBIX CTYJIEHTOM B XOJI€ TAOOPaTOpHBIX padoT.

[TpaBmibHEIN 0TBET Ha Bompoc oreHuBaercs B 100 6amioB. Ecnu oTBeT He cHaOXeH AocTa-
TOYHOM MJUTIOCTPATHBHOCTHIO cHUMaeTcst 20 6amioB. 3a ommbku B popmyrnax caumaercs 20 Oai-
noB. [Ipu OTCYTCTBUM MPaBUJIBHOTO OTBETA HA MOCTABICHHBIM BOMPOC OOYYAIOIIUKCS TOTydaeT
HoJb OasioB. [lomyuenHble 6amibl 32 OTBETHI HA BOMPOCH OUIETa CYMMHUPYIOTCS U C YU4ETOM pe-
3yJbTATOB TEKYIIEro KOHTPOJIS pabOTHI CTYACHTA BBIBOAUTCS UTOrOBas oreHka o 100-0amisHoi
IKaJe.

[Tonyuennas omenka mo 100-0ayibHOM mIKane OMpPENENsieT OLEHKY MO TOCYJapCTBEHHOMN
mkane u mkane ESTS.

VY TBepKIeHO Ha 3aceJaHuU Kadeaphl AIEKTPONPUBOIA U aBTOMATHU3ALINH

MPOMBIIUICHHBIX YCTAHOBOK, MpoTokoni Ne ot . .20 1.

3aBeayromuii kadenpoit Poszkapsika I1.1.

4.3 Kputepuu onieHMBAHUSA

OrneHnBaHuE YPOBHSI OCBOCHHMS CTYJEHTOM y4eOHOro Matepuana aucuumuinasl «ludposoe
PETYJIMPOBAHUE B ANEKTPOMEXAHUYECKUX CUCTEMAX)» MPOU3BOAUTCS B XOJE TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHON aTTeCTaIlluu (CEMECTPOBOTO KOHTPOJIS).

Texymmii KOHTPOJIb 3HAHUN CTyIEHTa OYHOM U 3a04HOM (opM 00yUECHHS OCYIIECTBISAETCS
10 pe3yJbTaTaM BBIMIOJHEHHBIX Jab0opaTOpHBIX PaboT. BeimomHeHne 1abopaTopHBIX paboT ¢ 3a-
IIUTOM OTUYETa, BBIOJHEHHE KYPCOBOIO MPOEKTA, MPEIYCMOTPEHHBIX pabodel mporpaMMoil 1uc-
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LUIUTMHBL, SIBJISETCSI HEOOXOAUMBIM yCIIOBHEM JIOIYCKa CTY/A€HTA K 9K3aMEHY.
Pacnipenenenne 0anioB TeKyIIero KOHTPOJsS pabOTHI CTYy/AEHTA Ha MPOTSDKEHUH CeMecTpa
npuBeaeHO B Tabuuie 1.

Tabnuma 1 — Pacnipenenenue 0amioB TEKYIIETO KOHTPOIIS

dopma KOHTPOJIS Bo3MoxHoe Ko- [Ipumevanue
JUYecTBO Oa-
JIOB

Jlnist CTy/IGHTOB OYHOM M 3204HOM opM 00yueHUs

Otuét mo nabopa- 6 3agaHue BBITIOJIHEHO MPaBUIIbHO, TTOJTYUYEHHbBIC PE3YJIbTa-

TOpHOU paboTe Tl OOOCHOBaHBI, NPUBEACH aHAJIU3 IOJYyYECHHOTO pe-
3yJibTara

3 3aiaHue BBINOJIHEHO B LIEJIOM INPABUIIBHO, MOJYyYEHHBIE

CTU B OOBSICHEHUH TOJIyUYECHHBIX PE3YJIbTaTOB

pe3ynbTaThl HEe Bcerja 00OCHOBaHBI, BO3HUKIIU TPYIHO-

Hroro nmo n1adopa- 42 N3 pacuéra mpoBemeHuss ceMu JTa0OPATOPHBIX pPabOT.
TOPHBIM padoTam OneHuBaeTCsl pe3yNbTaThl KaXI0H JTabopaTopHON pado-
(MaKCcUMAJIbLHO ThI.
BO3MOSKHOE€)
UTOT'O 42 MakcumanbHO BO3MOXKHOE

IIpomexyTouHass aTTecTanMs MO PE3yJbTaTaM OCBOEHUS AMCLUMILIUHBI B CEMECTpPE IMpPo-
BOIUTCS B (hopMe ceMecTpoBOoro sk3ameHa. @opMa MmpoBeAeHUs SK3aMeHa — MUChbMEHHas. JK3a-
MEHAIIMOHHBIN OWJIeT BKJIIOYAeT B ce0s 1 TeopeTudeckoe 3aaHue, cocrosmiee u3 (HopMUPOBAHUS
(YHKIIMOHATILHON U CTPYKTYPHOU CXEM CHCTEMBI YIIPABJIEHUS U €€ TpaHchopManuei K mudpoBoi
cucreme ynpasieHus. [Ipu olleHMBaHUY CTy/IEHTa Ha dK3aMEHE MPEMNo/iaBaTelb PYKOBOJICTBYETCS
KpUTEPUSIMH, TPUBEICHHBIMU B Ta0nu1iie 2.

MakcuManbHOE KOJTHMYECTBO 0aIOB 32 OTBET HA BOIIPOC AK3aMEHAIIMOHHOTO OMJIeTa 3acuu-
THIBAeTCS CTY/ACHTY B Cllydae, €Clid OTBET MOJITBEPXKIAET BJIaJlEHUE CTYJCHTOM 3HAHUSMHU B MOJ-
HOM 00BeMe y4eOHOM MPOrpaMMBbl, MaTepUAT U3JIOKEH B JTIOTHYECKON MOCIIEIOBATEILHOCTH C BhI-
JIeIEHUEM TJIaBHOTO, COJIEP’KUT TOUYHBbIE (POPMYIUPOBKH, COMPOBOXKIACTCS WILTIOCTPUPYIOIIUMHU
CXE€MaMH U PUCYHKaMH (TIpH HEOOXOJUMOCTH).

B cnyuae, ecnu 0TBET Ha BOIPOC HE B MOJHON Mepe OTBEYaeT MPUBEACHHBIM TPeOOBaHUSIM,
CTYJCHTY 3aCUUTBIBACTCS KOMMUYECTBO OawioB, paBHoe 10. [Ipu OoTCyTCTBHM MPaBUIBEHOTO OTBETA
Ha MTOCTaBJICHHBIN BOMPOC CTYAEHT mosrydaet () 6ayioB.

Tabmuma 2 — Pacnipenenenre 6amioB 1o CEMECTPOBOMY dK3aMEHY

dopma KOHTPOJIS MakcumanbHO

BO3MOYKHOE KOJIMUECTBO 0aJIOB

OtBer Ha BoOmpoOCHl 3K3aMeHa- | [IpaBuibHBIE PYHKIMOHAb- 20
IIUOHHOTO OujeTa Hasl U CTPYKTYpPHasi CXEMbI
Tpancdopmarus x mudpo- 20

BOM CHCTEME yITPaBIICHUS

ITonyueHue nepegaToyHoOn 18
GbyHKIHH peryisropa

uToro 58
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HToroBasi oneHkKa ornpenenseTcss MyTeM CYMMHUPOBAaHUS KOJIWYECTBa OAJUIOB IO
pe3yJibTaTaM TEKYIIEero KOHTPOJISA U KOJIMYECTBA 0AJIIOB IO pe3yJibTaTaM CEMECTPOBOIO dK3aMeHa.
MakcuMAaJbHO BO3MOKHOE KoJIHYecTBO 0a110B — 100.

[Toyuennas onenka mo 100-0apHONM MIKaNe ONMpeAeNseT OIEHKY IO ToCyIapCTBEHHOU
mkane u mkaine ESTS:

Cymma OamnoB Ouenka Ouenka
no 100-6anpHOM IO ILIKaJIe 10 TOCYJAPCTBEHHOM IIKaJIe
LIKajue ECTS
90-100 A OTan4Ho
80-89 B
Xopoo
75-79 C
70-74 D
Y 10BIETBOPUTEIILHO
60-69 E
35-59 FX
" HeynosnersopurenbHo
0-34 F

* — ¢ 00sI3aTENBLHBIM MOBTOPHBIM M3YUYCHUCM OUCHHUIIIIMHBI.

4.4 KypcoBas pabora

Cornacno yuebHOMY Iutany no aucuuiuinae «LugppoBoe perynupoBaHue B 3JIEKTpoMexa-
HUYECKUX CHCTEMax» IPEeIyCMOTPEHO BBHINOJIHEHHE KypcoBol paboTel Ha TeMmy «Pa3paboTka
UG POBOI CUCTEMBI YIIPABIICHUS 3JEKTPONPUBOIOM IIOCTOSIHHOTO TOKA».

TemaTnka KypcoBOTO NpOEKTa CBSI3aHA C PAacyeTOM IapaMETPOB OOBEKTa YIpaBICHHS,
no100pPOM HEOOXOTUMBIX JUISI CHCTEMBI YIIPABICHUS JaTYMKOB, MOJICIIMPOBAHHEM HENPEPHIBHON U
U(POBOI CUCTEM YHpaBICHHS, OTIAIKON ITM(PPOBON CHCTEMBI YHPABICHHUS B PEKHME «IIpOIiec-
COp B IETJIE» U pacue€TOM BPEMEHH BBIITOJHEHHS IIPOTPaMMbl MUKPOKOHTpOJLIEpa.

KypcoBast paboTa OpHeHTHPOBaH Ha OCBEIICHHE U pa3pabOTKy CIEIYIOMINX BOIIPOCOB: CO-
31aHue HU(pPOBOM CUCTEMBI YIPABJICHHUS, BKIIOYAs BOMPOCHI BHIOOpAa 000pYyIOBaHUS U BBIYHCIIC-
HHE BPEMECHHU BBIIOJIHEHHS UCTIOJHAEMOTO (aiiia.

[Ipu oueHMBaHMM PE3YIHTATOB BBHIMOJHEHUS KYPCOBOTO MPOEKTa PYKOBOJCTBYIOTCS Clie-
AYIOIIUM pacIpee]ICeHneM MaKCHMalbHO BO3MOXKHOTO KOJIMYECTBA OanoB IO OCHOBHBIM pasje-
JaM paboTBI:

Ne HanmenoBanue paszaena MakcumanbHO BO3MOXKHOE
n/m KOJINYECTBO 0aJIJIOB
1 | Pacuer napaMeTpoB JBUTATES. 20
2 | IlogOop ob6opyoBaHuUs 20
3 | MoaenupoBaHHe HENPEPHIBHOW CUCTEMBI YIIPABICHUS 20
4 | MonenupoBanue G pPOBON CHCTEMBI YIIPABICHUS 20
5| Beruncienue BpEMEHU BBINOJHEHUS MCHOJIHAEMON Mpo- 20
rpaMMbl IUPPOBOM CUCTEMBI YIIPABICHHUS.
UTOoro 100

OrneHnuBanue pasesna MPOU3BOIUTCS UCXOIS U3 CIEAYIOIIETO:
— TMpaBWIbHOE U 00OCHOBAHHOE (apTYMEHTHPOBAHHOE) PEIICHUE C HCIIOIh30BAHHEM COBPEMEHHBIX
TEXHOJIOTUH W ammapaTHON 0a3bl, IPaMOTHOE MPUMEHEHUE METOJIUKH PacyéTa — MaKCHUMaJIbHO BO3MOXK-
HOE KOJIMYECTBO OaJlJIOB;
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— TpaBWIBHOE pEIICHUE C 3aMEYaHUSIMHU 110 0OOCHOBAHUIO (M3JIOKEHHE MaTepHaia
HE BCerJa JIOTHYHOE), UMEIOTCS 3aMEUYaHUs 110 BBIOOPY MPOEKTHBIX PEIIeHUH, PUBEIEHHOMY pacuéTy u
WCIIOI30BAHUIO €T0 PE3yJIbTaToB — OT 1/3 110 2/3 0T MakKCMMaIbHO BO3MOXHOTO KOJIMYECTBa 0ajlioB;

— HEBEpHOE pellleHHe, HEyMEHUE BBITIOJHATE PacyeT JJIs IPUHSATHS PEUICHHUs, TOTyYeHHsT HE00X0-
JTMMBIX PE3yJIbTaTOB — HOJIb OAJIIOB.

HroroBasi oreHKa mo KypcoBOW paboTe ompenemnseTcss CyMMHPOBAHHEM HAaOpaHHBIX TIO
pasnenam OaJIIOB.

5 PEKOMEHAYEMAS JIMTEPATYPA
I Ocnosnaa numepamypa

1. Aryunn A.C. CucteMsbl yripaBieHHUs dIESKTPOTPUBOIOB [ DIEKTPOHHBIN pecypc]| : yaeOHUK
st By30B / A.C. AHyuuH. - 19 MO. - M. : MDU, 2015. - 1 ¢aiin. - Cuctem. TpeboBanusi: Acrobat
Reader. http://ed.donntu.org/books/21/cd10247.pdf.

2. I'yceB B.I'. DnekTpoHuKa 1 MUKPOIPOIIECCOpHAst TEXHUKA [ DJIEKTPOHHBIN pecypc] : yueo-

HUK JIJIS1 CTYJICHTOB BY30B, 00y4YalOIIMXCsl IO HAIIPaBJICHUIO MOATOTOBKH OaKallaBpOB U MarucTpoB
"buoMeauHCKas HHXEHEepUs' MO HAIpPaBJIEHUIO MOATOTOBKHU JUINIOMUPOBAHHBIX CHEUAINCTOB
"buomenununackas Texauka" / B.I'. I'yces, FO.M. I'yces. - 33 M6. - Mocksa : KHOPVYC, 2013. - 1
¢aiin. - Cucrem. TpeboBanus: [Ipocmorpiuk djvu-haiios.

http://ed.donntu.org/books/cd5787.djvu

1I /lononnumensnaa numepamypa

3. boposckuii, A. C. IIporpammupoBanre MUKpOoKOoHTposuiepa Arduino B mHGOpMAIIMOHHO-
YOPaBISIOMUX cucTeMax : yueonoe mocoobue / A. C. boposckuii, M. FO. Hlpeitnep. — OpenOypr :
OpenOyprckuii rocynapctBeHHbIi yausepeurtet, ObC ACB, 2017. — 113 ¢. — ISBN 978-5-7410-
1853-8. — TeKcT : 31eKTpOHHBIH // DnekTpoHHO-O0nbmuoreunas cucrema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/78913.html (mara o6pamenus: 09.02.2020). — Pexxum mpocrymna:

JUIsL aBTOPU3UD. N1OJIb30BaTEICH.

4. IludpoBbie CUCTEMBI YIPABICHUS JICKTPOMPHUBOIOB [DJIEKTPOHHBINH pecypc| : MOHOTpa-

¢us / B. I'. @aitamreiin, O. C. Bopobeituuk ; B.I'. ®aitnmreitn, O.C. Bopobeiiunk ; mox pe.
A Jl. Yaurens. - 10 M6. - Kpugoit Por : KHY, 2014. - 1 ¢daitn. - Cucrem. TpeboBanus: Acrobat
Reader. http://ed.donntu.org/books/17/cd6771.pdf
6 YYHEBHO-METOJANYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
Y4yeOHO-MeTOANYEeCKUEe U31aHNs, paspadoTanHblie B JlonHTY:

5. Meroandeckue peKOMEHIAlMK K BBITOJTHEHUIO KypcoBoi paboTel o aucuumuinae «lludposoe
peryIupoBaHHe B 3JEKTPOMEXAHWYECKHX CHCTeMax» [DIeKTpOHHBIH pecypc]: s oOydaroumxcs Mo
HarnpaBieHut0 ToarotoBku 13.04.02 «DnekTposHepreTuka W JJIEKTPOTEXHUKa» (GopMa 0O0ydeHUs
ounas/zaounas / 'OYBIIO «IOHHTY», Ka¢d. DnekrpornpuBog W aBTOMaTH3alus MPOMBIIIICHHBIX
yctanoBok; coct.: JI. H. Mupomnuk. — 3 M6.— [onernk : TOYBIIO "JOHHTVY", 2020. - 1 daiin. -

Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.org/books/21/m6042.pdf.

6. Meroanyeckre peKOMEHIANY K BBIIOJIHEHUIO Ja00opaTopHbIX padoT mo nucuumminae «Lludpo-
BOE PETYJIMPOBAHKE B JICKTPOMEXaHUUIECKUX CUCTEMAaX» [ DIEKTPOHHBIN pecypc]: st 00ydaronuxcs mo
HanpasieHnuio moarotoBku 13.04.02 «DnexTposHepreTuka M 3JIEKTPOTEXHUKa» (Gopma oOydeHUus od-
Has/3aounast / TOYBIIO «/JIOHHTY», Kad. DnexTponpruBoa u aBTOMAaTH3aIKs MPOMBIIIJICHHBIX yCTa-
HOBOK; cocT.: JI. H. Mupomnuk. — 2 M6.— [onenk: JOHHTY, 2020. - 1 ¢aiin. - Cuctem. TpeboBanusi:
Acrobat Reader. http://ed.donntu.org/books/21/m6041.pdf .

7. Meronuveckrue peKOMEHIAIMKM K CaMOCTOATENIbHOM padore mo aucruminie «l{udposoe pery-
JUPOBaHUE B JJICKTPOMEXAHWYECKMX CHCTEMax» [DJIEKTPOHHBIH pecypc|: mis oOydaromuxcs To
HanpasieHuo moarotoBku 13.04.02 «DnexTposHepreTuka M 3JIEKTPOTEXHUKa» (Gopma oOydeHUs od-
Has/3aounas / TOYBIIO «/IOHHTY», Kad. DnexTponpruBoa ¥ aBTOMAaTH3aIKs MPOMBIIIJICHHBIX yCTa-
HOBOK; cocT.: JI. H. Mupomnuk. —833 K6.— J[lonenk: JIOHHTY, 2020. — 1 ¢aiin. — Cucrem. TpeGoBa-
Hus: Acrobat Reader. http://ed.donntu.org/books/21/m6040.pdf .

DIeKTPOHHO-UH(POPMALMOHHBbIE PeCyPChI
OBC JIorHTY — http://donntu.org/library
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

7.1. JleKMOHHBIE 3AHATHS:

VYueOnas ayautopust Ne8.303 y4yeOHbINM Kopyc 8 1 MPOBEACHUS 3aHATUHN JIGKIIMOHHOTO THUIIA,
KYpPCOBOTO MPOECKTUPOBAHUS, TPYNIOBBIX U MHAWBUAYAJIbHBIX KOHCYJIbTAIlMH, TEKYLIErOo KOHTPOJS U
MPOMEXYTOUYHOM arTecTauuu (MyJabTUMenuitHoe oOopyaoBanue: xommbioTep Intel Celeron E1200,
omneparmonHas cucremMa Windows XP  Professional x86/64 (akagemuueckass TIOJIKCKA
DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (6ecrmaTHast Bepcusi), MyJIbTUMEIUIHBIN
MIPOEKTOP, SKpaH; CHEIHaIN3UpOBaHHAs MeOelb: JoCKa ayJJUTOPHAsI, CTOJIBI Ay TUTOPHBIE, CTYJIbs yue-
HUYECKHE; IEMOHCTPAIIMOHHBIE CTEHIbI U MJIAKAThI).

7.2 JlaGopaTopHbIe 3aHATHSA:

CnenunammsupoBanHas nadoparopust Ne8.113, kopnyc 8 myis mpoBeaeHus 1a00paTOPHBIX 3aHITHM,
TPYNIIOBBIX U MHIUBUAYATbHBIX KOHCYJIBTALUI, TEKYIIET0 KOHTPOJS M MPOMEXKYTOUHOM aTTECTAIHH.
Cnenumanmu3upoBaHHoe o0opyaoBaHue: poOoT-ManumyssTop Manus; 3] npuaTep «Prusa i3 tronXY»
(Kwurait), 31 mpuntep, cnenanusiii crynenramu (JAHP), 3/ npuntep «Solidoodle» (CILIA). Ctenn 1. Jla-
OopaTopHBIN cTeH A1 u3ydeHus napamerpupoBanus [14 dupmbr Siemens npu momomu 6a30BOM MMaHe-
mu omneparopa: [T Micromaster 440, 15 kBT, 6a3oBas manens oneparopa, asurarens AO2-51, 7.5 kBT.
Crenn 2. JlabopaTopHbIi CTEeHI I M3ydeHus napamerpupoBanus [IU ¢upmsl Siemens mpu momoru
[TK: ITY Micromaster 440, 15 kBt; neurarens AO2-51, 10 xBt, mogyns cBszu ¢ [1K. Crenn 3. JIaGopa-
TOPHBIA CTEH/ I U3YYCHHSI MEXaHUYECKUX XapaKTEPUCTUK acHHXpoHHOro nsuratens: [T Altivar 5, 4
kBT, nurarens AK 52/6, 2.8 kBT; TupuctopHslii npeodpazosarens IT6, 11 kBt; Harpy3ounas mammna
[TH®-45, 3.6 xBt. Crenn 4. JlabopaTopHbIil cTEeH 11 U3y4YeHHUS TU(PPOBBIX CUCTEM yTPABICHHUS THPH-
CTOPHBIM 3JICKTPONPUBOJOM IOCTOSIHHOTO TOKa: TUPHUCTOPHBIN mpeoOpazoBatens BTY-3501, mmara
AULII/IIAIT 5710 Octagon systems, miara raipBanndeckux paspszok SCMPBO0S, nsurarens [1bCT-32,
1,2 kB1. Crenn 5. JIabopaTopHBbIif CTEH AJIsl HCCIEOBAHUS OJHOKOHTYPHOM CHUCTEMBI PETYJIMPOBAHUS
ckopoctu cucteMbl TPH-A/l: xoMmrmuiekTHass TupuctopHas ctanuus ynpasienuss TCYP-UII, nurarens
AK60-4 ¢ ¢.p., 7 kBt, renepatop nocrosiHaoro toka I[1-52, 6.5 kBt. Creng 6. JlabopaTopHBbIii cTeH 171
n3yuenus napamerpupoBanus [TY ¢upmer ABB: TTH ACS-550, 4 kBT, neuratens 2ANUS0B2ITAY?2, 2.2
kBT1. Crenn 7. JlJaBopaTopHBIi cTEHA A MCCIEIOBAHUS CUCTEMBI 3JIEKTPOIPUBOJIA C YIIPABICHHEM IO
nenu Bo30ykeHus apurarens: uccienyemas mamuHa [IBCT- 22, 0.6 kBT, TupuctopHsiii mpeobpa3oBa-
tenb Bo3Oyaurens OT-3P, 1 kBr. Crena 8. JIabopaTopHbIil CTEH] A7 UCCIEIOBAHUS JBYXKOHTYPHOU
CHUCTEMBI MOJYMHEHHOTO peryiaupoBanus: ucciaenyemoiii asurarens [IBCT-32, 0.8 kBT, peBepcuBHBIM
TUPUCTOPHBIN MpeobpazoBarens ans uccieayemon mammasl BTY-3601, mkadp «Kenp-84», peBepcus-
HBIN TUPUCTOPHBIN TTpeoOpazoBarens DT6 nmuranus HarpyzouHoit mammasl [1-31, 0.7 kBT. Crenn 9. Jla-
O0paTOpHBIN CTEH] ISl UCCIIEAOBAHUS LIU(PPOBBIX CUCTEM YIIPaBICHHS Ha 0a3e MUKPOMOTOpPA U MUKPO-
koHTpoJepa STM32F4.

[TpubopHoe obecneuenue: mnasnpHas crtanuus Lukey852d, wmcrounumkm mnuranus Masteram
MR3003M-2, Atten TPR3003T, Masteram Mr3003, osnekrponnsnii ocumwmiorpadp SIGLENT
SDS1072CML, mnata ALl m-DAQ, nparunku nHanpsoxkenuss LEM  55p, natumku HanpspkeHus
CYHVS025A. KomnbioTepHoe oOecrieueHue: kommbioTepsl Pentium 4 cpu 3.2ghz, 1gb, 80gb, OC -
Windows XP Professional x86 u Windows 7 (akagemudeckass mommucka DreamSparkPremium),
LibreOffice 3.3.0.4 (GecraTHas Bepcusi), mporpaMmHoe odecnieuenue s padotsl ¢ [TH dbupmer ABB
«DriveWindowLight2» (OecruiaTHast Bepcusi), mporpamMmmHoe obecrieuenue i padotsl ¢ [TU ¢upmbr
Siemens «Drive Monitor» (6ecruiatHas Bepcusi). MyIbTUMEIUHHBIN TPOEKTOP, YKpaH MPOSKIIMOHHBIN,
CIeLMANIU3UPOBAaHHAs MEOEIb: TOCKa MEePEIBUKHAS, CTOJIbI ay TUTOPHBIE, CTYJIbsl YIEHUYECKHUE.

7.3 CamocTosiTesibHasA padora:

[Tomerenus 11t CaMOCTOSITENbHON pabOThl C BO3MOKHOCTBIO MOJKIIOUeHHs K ceTd "MHTepHeTr" u
o0ecrieyeHreM JOCTyIa B 3JEKTPOHHYI0 MH(POPMAIMOHHO-00pa30BaTENbHYIO CpPely OpraHu3aluu: YH-
TaJIbHBIC 3aJIbl, Y4eOHbIe Kopryca 2,3 (KOMIBIOTEpHAs TEXHUKA C BO3MOKHOCTBIO TOJKIIOUEHHS K CEeTH
«HTepHeT» M obecriedeHHeM [OCTyNa B AIIEKTPOHHYIO HH(POPMALMOHHO-00pPa30BATENbHYIO CpeLy
(OUOC OOHHTY) u snextponHo-6ubmnoreunyo cucremy (3bC [PRbooks), a Takke BO3MOKHOCTBIO
WHIUBUIYaTLHOTO HEOTpaHUYEeHHOTO aocTyma ooyqaronuxcs B ObC u S9MOC nocpencrsom Wi-Fi ¢ mep-
COHATBHBIX MOOHIBHBIX ycTpoicTB. OC- Microsoft Windows 7, OpenOffice 2.0.3 - o0miecTBeHHas u-
nenszus MPL 2.0, Grub loader for ALT Linux - aunensus GNU LGPL v3, Mozilla Firefox - nunensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - nmuniensust GNU GPL).



