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A crnenuaabHocTH 24.05.06 Cructemsl yIIpaBiIeHHUsI JIETATEIbHBIMY alliaparamMmu

YpoBenb CrieniaauTeT

crienuaJamnlanusa CucreMsnl YHpaBJICHUA ABHXKCHUCM JICTATCIIbHBIX allllapaTOB

dpopma o0OyueHust ouHas

kaenpa-pazpadorunk CucTeMbl aBTOMATUYECKOTO YIIPABICHUS

Pabouas mporpamma cocrasieHa B coorBerctBuu ¢ ®I'OC BO 1o HanmpaBieHUIO
noarotoBku 24.05.06 CucrteMsbl yrpaBlIeHUS J€TAaTEIbHBIMU anliapaTaMu, yTBEPKAEHHBIM

npukazoM MunoOpHayku oT 04.08.2020 Ne 874

Pazpabotuuk nmporpamMmel,

CTaplLIMy IPENOIaBaTellb
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YenssOMHCK

B. I1. lllep6akoB



1. O0mas xapakTepucTUKAa
Bua npakTuku
[IpousBoacTBeHHAas

Tun npakTuku
OpUEHTHpOBaHHas, UPPOBas
®opma npoBeaeHUust
JIMCKpETHO MO BUAAM MPAKTUK
Ieab NpakTUKHU

[Tony4yeHune nosyyeHre HaBbIKOB U ITPAKTUYECKOTO OMNBITA COCTABICHUS U aHAIN3A
TpeOOBaHMIA K almapaTHOW U MPOTPAMMHOM 9acT NMU(PPOBBIX YIPABIISIONINX CUCTEM,
IPUMEHEHUS TPOTPAMMHBIX CPEJICTB MPU MPOCSKTHPOBAHUH ITU(DPOBBIX YIPABIISIOIINX
CUCTEM.

3amaun NpakTUKHA

1. 3akperuieHre TEOPETUUECKUX U MPAKTUYECKUX 3HAHUM, TOJyYEHHBIX PU N3YYEHUU
o0menpo(eccCuoOHaIbHBIX U CHELUAIbHBIX JUCLHUILINH.

2. O3HaKOMJIEHHE C COBPEMEHHBIMH JIEKTPOHHBIMU YCTPOUCTBAMU HU(DPOBBIX
YIPABJIAIOMIMX CUCTEM.

3. [lony4yeHne yMeHUN MPUMEHSATH IPOrpaMMHBIE CPEACTBA MPU MPOEKTUPOBAHUU
U(POBBIX YHPABISAIOMIMX CUCTEM.

4. COop marepualioB JiJisi KYpPCOBBIX MPOEKTOB U pabOT, COOp U aHAJIN3 UCXOAHBIX JAHHBIX
IUIA pacyeTa v MPOEKTUPOBAHMSI YCTPONCTB U CUCTEM YIIPABJICHUS.

Kparkoe cogepkaHue NpakTHKU

[Ipou3sBoncTBEeHHAs MPAKTHKA IPOBOAUTCS B HAYYHO-UCCIIEI0BATENbCKUX,
CHeuaIn3upOBaHHBIX U YUeOHBIX Taboparopusix yHuBepcuteTa. OOyuaromuiicst o0s13an
IOJTHOCTBHIO U B 3a/IaHHBIN CPOK BBIMIOJIHATE 3aJjaHUsl, IPELyCMOTPEHHbBIE IPOTPaMMOn
npakTuk. KoHKkpeTHOE copepkaHue MPaKTUKHU ONPENEsSeTCs] MHIMBUYaJbHbIM
3aJ1aHUEM, BBIJJaBAEMbIM PyKOBOAUTEIIEM ITPAKTUKH.

ITo OKOHYaHUM NPAKTUKHU CTYAEHT MPEACTABIISIET OTYET, B KOTOPOM OTPAKAIOTCS
CJIEYIOIIME TIOJIOKEHUS: COBPEMEHHBIE 3JIEKTPOHHBIE YCTPOMCTBA U(POBBIX
YHOPaBJISIONINX CUCTEM, TPOTPaMMHBIE CPEICTBA IPU MPOESKTUPOBAHUN ITUPPOBBIX
YIPABIAIOMIMX CUCTEM, METOAUKHU U MTOJIXO/AbI COCTABJIECHUS U aHAJIN3a TPeOOBAaHUH K
anmnapaTtHoi U MPOrpaMMHOM YacTH LU(PPOBBIX YIPABISIOLIUX CHCTEM.

B oTtuere 10mKHBI OBITh UETKO BBIJIETIEHBI TOCTABJICHHBIE 33]]a41 U METOJbl UX PEIEHUs,
pe/ICTaBIEeHbl HEOOXOAMMBIE CXEMbI, TAOIULIbI, 3CKU3bI, poTorpadun. O0yyaromuics
IPEeJICTaBIsET MOJATOTOBICHHBIN OTYET PyKOBOAMUTEIIO MPAKTUKY U 3aLIUIIAET €0 Ha

Kadenape.



2. Komnerenuuu ody4arwumerocsi, GopmupyemMbie B pe3yJbTare MPOX0KIeHMSI

MPaKTHKHA

ILliianupyembie pe3yiabTarbl 0ocBoeHus OI1
BO

[Inanupyemblie pe3yabTaTbl 00y4eHUs NIPH
NPOXOKIEHUM NPAKTHKH

[1K-5 CriocoGHOCTb pa3pabdarbiBaTh 00OIIYIO
CTPYKTYpY CUCTEMbI YIIPABJICHHS TOJICTaMHU
PaKeT-HOCUTENICH U KOCMUYECKHX aIlapaToB

3HACT:COBPEMEHHBIC DJIEKTPOHHBIC
YCTpOKCTBA HU(PPOBBIX YIPABISIOIIUX
CUCTEM

YMeEET: MPUMEHSTh ITPOrPAMMHbBIE CPEICTBA
[P MPOEKTUPOBAHUH TP POBBIX
YIIPABJISIIOIINX CUCTEM

IMeeT npakTUYeCKHil ONBIT:COCTABICHUS U
aHain3a TpeOOBaHUM K aNmapaTHOU U
MporpaMMHON YacT UGPOBBIX
YIPaBJISIONINX CUCTEM

3. Mecro npakTuku B crpykrype OII BO

Ilepeyennb npeamecTBYOMUX AUCIHIIINH,
BHJIOB padoT

IlepeyeHn mocaeayOUIUX JUCHMILIAH,
BHMJIOB padoT

[IpakTuKyM 10 BUAY PO(eccuoHaIbHON
e TENbHOCTH

CucteMbl TEPMUHAIIBHOTO YTIPABICHUS
Yrpapnstomnue 9BM, cuctemsl u
KOMILJTCKCHI

lcribITanust IpruOOPOB B CHCTEM

[ [pon3BOICTBEHHAS MPAKTHKA (HAYYIHO-
MccreoBaresibckas padora) (7 ceMecTp)
[Ipon3BOICTBEHHAS TIPAKTHKA
(aKcruTyaramronHas) (8 cemectp)
[Ipon3BOICTBEHHAS MPAKTHKA

(npenaurmiomuas) (11 cemectp)

TpeGoBaHUs K «BXOJHBIMY» 3HAHUSM, YMEHHSIM, HaBBIKaM CTYJI€HTa, HEOOXOIUMBIM TSI
POXOXKICHUS JaHHOW MPAKTUKHU U IPUOOPETEHHBIM B PE3yAbTaTe OCBOCHUS

NPEIIIECTBYOIINUX TACIUTLIINH:

JAucuuniuna

TpeboBanus

[IpakTHKyM™M 11O BUY
npodecCHOHAIBHON AeSTENHHOCTH

3HAeT: Ha3HauY€HUE, IPUHIUI padOThl annaparypsbl
cuctemsl ynpasienus noieramu PH n KA,
ABTOMATU3UPOBAHHBIE METO/IbI IIPOCKTUPOBAHHUS
CTPYKTYpPBI CUCTEM YIIPABJICHUS JIETATEIbHBIMU
arnaparaMu

'YMeeT: NPUMEHATh COBPEMEHHBIE METO/IbI
pa3pabOTKH aJrTOPUTMOB CUCTEMBI YIIPaBICHUS
noseramu PH u KA, nucnons3oBarh
ABTOMAaTHU3UPOBAHHBIE METO/bI IPOECKTUPOBAHUSA
CTPYKTYPBI CUCTEMBI YIIPABJICHHUS JIETATEIbHBIMU
arnraparamu

MeeT mpakTUYECKHM OMBIT: pa3pabOTKu




MaTeMaTUYeCKUX MOJIETIEH aITOPUTMOB CUCTEMBI
YIIPABJICHUS IBUKCHUEM JICTATEIbHBIX allllaparos,
aHajM3a O0IIel CTPYKTYPBl CUCTEMBI YIIPaBICHHUS
moneramu PH u KA

4. O0béM NMPAKTUKH
OO6mr1ast TpyI0€MKOCTh MPAKTUKHU COCTABIISIET 3aU€THRIX eArHUI] 3, yacoB 108, Hexens 16.

5. CTpykpypa u conepkaHue NPpaKTUKH

Ne
a3tena HaumeHoBaHMe WM KPaTKoe coAepkaHue BHIa padoT Ha Ko.,1-B0O
P MPaKTHKe YACOB
(3rana)

BrinoaHeHre HHANBUYJILHOTO 3a/IaHMs], BKIIFOUAIOIIETO OMTMCAHUE
COBPEMEHHBIX JIEKTPOHHBIX YCTPOUCTB IIU(PPOBHIX YIPABISIIOMIUX
CUCTEM, IPUMEHEHUE MTPOTPAMMHBIX CPEACTB MPHU MPOEKTUPOBAHUU
[1(DPOBBIX YIPABIAIOMIMX CUCTEM, COCTaBICHUE U aHAJIU3 TpeOOBaHUMN
1 K anmapaTHoOW W MPOTPaMMHOM YacTH IU(POBBIX YIIPABIISIONTUX 108
cucteM. OOy4JarommMcs B COOTBETCTBUH CO CTaHAApTaMU U
TPEOOBAHUSIMU COCTABIISIETCS] OTYET, COACPIKAITUI 000CHOBAaHHBIC
BBIBOJIBI 00 OCHOBHBIX PE3YJIbTaTaX, MOTYYEHHBIX B XO/I€ BBHITTOJIHCHHUSI
WHIMBYTYyaJIbHOTO 33 1aHu.

6. ®@opMBI OTYETHOCTH MO NMPAKTHKE

[To oxOHYaHMIO MPAKTUKH, CTYIEHT NPEAOCTaBIsAET HAa Kaeapy makeT JOKYMEHTOB,
KOTOPBIN BKIIFOYAET B CEO:

- THEBHUK MIPOXOXKJACHUS MIPAKTUKH, BKIIIOUAsi MHANBUAYAIbHOE 3aJ]aHHE U
XapaKTEPUCTUKY pabOThI MPaKTUKAHTA OPTaHU3AINECH;

- OTUYET O MPOXOKACHUN TIPAKTHUKH.

DopMBI JOKYMEHTOB YTBEPKICHBI PaCTIOPSHKEHUEM 3aBEayIoIero kadeapoit ot
01.09.2016 Nel.

7. ®oH OLIEHOYHBIX CpPEACTB IAJd IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
l'IpOMe)KYTO‘IHOﬁ arrecranmun oﬁyqamnmxcﬂ IO MPAKTHUKE

Bun npomexxyTouHoii arTectauuu — nudepeHmpoBantbii 3auet. KoHTpois kauecTBa
OCBOEHHUs 00pa30BaTeIbHON IPOrPaMMBbl OCYILECTBISETCS B COOTBETCTBUH ¢ IlonoxeHnem
0 0aJNIbHO-PEHUTUHIOBOM CHCTEME OLICHUBAHUS PE3YJIbTATOB yUeOHON eI TEIbHOCTH
00y4Jaronuxcs.

7.1. Kontpoabubie meponpusitus (KM)

Haszeanue
Ne [Topsnox
Cemectp| Bun konTpons | konTponsHOoro (Bec|Makc.6amn YuuteiBaetcs B [1A
KM Ha4KCIICHUs 0aJlIoB
MEpONPUSITHS
1 6 Texynmin BrinosHeHne 1 5 Ob6yuatomuiicss  |muddepeHIMPOBaHHBI




KOHTPOJIb  |MHAUBUIYAJIBHOTO
3aaHus

OTUET, COJEPKALLUMA

0aJuI CKJIaIBIBAETCS

MMpEaACTABIIACT 3a4
PYKOBOJIUTEITIO
MIPAKTHKU
o opMIIEHHBII

pe3yabTaThl,
MOJIYYCHHBIC ITPpU
BBITTOJTHEHHH

pabotsl. OOt

U3 CIeIYIOIINX
rnokasaresneu: 1
0ast 3a HATMYKE B
OTYeTe ONMUCAHUS
COBPEMEHHBIX
AIIEKTPOHHBIX
YCTPOMCTB
1 poBbIX
YIPaBISIONTUX
cucteM; 1 6amn 3a
OTIHCaHUE
COBpPEMEHHBIX
MIPOTPaMMHBIX
CPEICTB, KOTOPbIE
UCTIONB3YIOTCS TIPU
MPOEKTUPOBAHUU
U (POBBIX
YIPaBISIOLIUX
cucrem; 1 Oam 3a
COCTaBJIEHUE
TpeboBaHUM K
arnnapaTHou u
IIPOrpaMMHOMN
9acTH IUGPOBBIX
YIPaBISIONTUX
cucteM; 1 6amn 3a
aHanu3 TpeOOBaHMIA
K anmnaparHol 1
IIPOrpaMMHOMN
JacTH IUGPOBBIX
YIPaBISIONTUX
cucteM; 1 6amn 3a
odopmienne
paboTHI COTIIaCHO
TpeOOBaHUsIM U
CTaHAapTaMm.

€T

[IpomexxyTouHas
arTecTanus

3ammra oruyera

MPAKTHUKE
IMPOBOAUTCA B
yCTHOH (opme.
OO6yuaromemycs

o

OTUETY,

3amura oT4eTa no

3a1acCTCA 3 BOIIpOCA|3a4CT

NpEaACTaBJICHHOMY

nudepeHITpoBaHHBIH

ITO3BOJIATOIINX




OLICHUTH
c(hOopMUPOBAHHOCTH
KomIeTeHuu. Ha
OTBETHI OTBOAMUTCS
15 munyT. OTBETHI
Ha BOIIPOCHI
OIICHUBAIOTCSI 110
nATHOATUTPHOM
cucreme:
[IpaBunbHbIE
OTBETHI Ha BOIIPOCHI
OLICHUBAIOTCS B 5
0aios.
[IpaBunbHbIE
OTBETHI Ha BOIIPOCHI
C
HE3HAYUTEIbHBIMU
HETOYHOCTSMU WIIH
YIYIIEHUSIMU
COOTBETCTBYIOT 4
Oammam.
[IpaBunbHbIE
OTBETHI C
HE3HAYUTEIbHBIMU
OIMOKaMu
OLICHUBAIOTC B 3
Oaia.
[IpaBunbHbBIE
OTBETHI C
olnOKamMu
COOTBETCTBYIOT 2
Oanmnam.
IIpaBunbHbIE
OTBETHI C TPyOBIMHU
OIMOKaMu
OLICHUBAIOTCS B 1
Oanm.
HenpasunbHbie
OTBETHI Ha BOIIPOCHI
COOTBETCTBYIOT ()
Oammam.

7.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEeHMBAHUSA

Ha nuddepenninpoBanHOM 3aueTe NPOUCXOAUT OLICHUBAHUE YIECOHOU NESITEIbHOCTU
00y4Jaronuxcs Mo MPakTUKEe Ha OCHOBE MOJYYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHTOBBIE
MEPOMNPUATHS TEKYIIIETO KOHTPOJISI M IPOMEKYTOUHOM arTectanuu. Kpurepuu
otieHrBaHus. OTIIMYHO: BEJIMUMHA PEUTUHTA 00y4arOIerocs Mo MpoOU3BOACTBEHHOM
npaktuke 85...100%. Xopo1io: BennynHa peUTuHra 00y4yaroIerocs mno
IIPOU3BOACTBEHHON MpakTUke 75...84%. YIOBIETBOPUTEILHO: BEIMYNHA PEUTHHTA
oOyuarorerocs mo mpou3BoICTBeHHOM pakTuke 60...74 %. HeynosneTBopuTensHO:
BEJIMYMHA PEUTHHTA 00y4aromerocs mo mpous3BoacTBeHHon mpaktuke 0...59 %.

7.3. OueHo4YHbIe MATEPUAJIbI




Komnerenuun PesynbraTsl 00yueHust KM
12
[1K-5 3HaeT: COBpEeMEHHbIE 3JIEKTPOHHBIE YCTPONUCTBA HU(PPOBBIX YIPABISIIOIIUX CUCTEM [+ [+
K-S 'YMeeT: MpUMEHSTh IPOrpaMMHBIE CPEJICTBA MTPU MPOSKTUPOBAHUH LU(POBBIX A
YIPABISIOUINX CUCTEM
K-5 HMeeT npakTUUECKUi OTBIT: COCTABIICHUS U aHaJIM3a TPeOOBAaHUH K arrapaTHOU U N
NpOrpaMMHOM 4acTu IU(POBHIX YIPABISIONIUX CUCTEM
Tunosble KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

8. YueOHO-MeTOAMYECKOE M MH(POPMAIIMOHHOE O0ecredeHue NMPAKTUKHU

IleuaTHnasi y‘lEﬁHO-MeTOIll/IquKaSI AOKYMCHTAIlUA

@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHUMeENbHASL IUMePamypa:

He npenycmorpena

U3 HUX MemoouyecKue YKa3auus 01 camoCcmoamenbHou pabomul cmyoeHma:
MeToaudeckue yKka3aHus 10 MPOXOKICHUIO METOINYeCKHEe YKa3aHUsI
TI0 MPOXOXKACHHIO TPakTUKH "IIpon3BOICTBEHHAS MMPAaKTHKA (OPHEHTHPOBAHHAS,
udposas)" (mst CPC) (B nokanbHOU ceTH KadeIphl)

I.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTAIl U

Haumenosanue
Ne Buz peeypeas | bubmuorpadudeckoe onrcanue
JTUTEPaTyphl ANIEKTPOHHOM
dbopme
DIEKTPOHHO- MuxkpuHs, E. A. BBeneHue B MEXaHUKY M0JIETA U YIIPaBICHNE
OubnuoTeyHas
1 OcHoBHas cHCTeMa KOCMUYECKUMU anmnaparami : yueOHuk / E. A. Muxpun, ©. B.
nuTeparypa AIATEIIECTED 3BsruH. — Mocksa : MI'TY um. H.O. baymana, 2020. — 566 c.
8 https://e.lanbook.com/book/172728
Jlanb
JJEKTPOHHO- [1noxorHukoB, K. D. MeTtoas! pa3paboTku MaTeMaTu4eCKUX
OCHOBHAS OoubnuoTeyHas MOJIeNel U BRIYMCIIUTEIbHBIA AKCIIEPUMEHT Ha 0ase makeTa
2 TepaTvha cucTema MATLAB. Kypc nekmwuii : yae6Hoe mocodue / K. 3.
patyp W30aTeIbCTBA [TnmoxorHukoB. — Mocksa : COJIOH-IIpecc, 2017. — 628 c.
Jlann https://e.lanbook.com/book/92996
ICKTPOHHO- boposckuii, A. C. [IporpammupoBaHie MUKPOKOHTpOJLIEpa
OoubnroTeyHas .
OcHoBHas Arduino B HH(GOPMAITMOHHO-YIIPABIISIONIUX CUCTEMAX : yueOHOe
3 cucreMa . N
nmuTepaTypa B p— nocobue / A. C. boposckuii, M. 1O. Illpeitnep. — OpenOypr :
Man OI'Y, 2017. — 113 c. https://e.lanbook.com/book/110615
JJIEKTPOHHO- Omenkos, A.1JO. Cuctembl aBTOMaTn4eCKOro yIpaBIeHUS:
OcHoBHas
4 TeDATYDA OoubnuoTeyHas Teopusi, NpuMeHeHue, MosenupoBanne B MATLAB
patyp cucTeMa [DnekTpoHHBIN pecypc] : yuebHoe nmocooue / A.FO. Omenkos.




W3/1aTeIbCTBA — OnekTpoH. naH. — Cankrt-IletepOypr : Jlanb, 2018. — 208
Jlann c. https://e.lanbook.com/book/104954
COBpEeMEHHBIC CHCTEMBI YIIPABIICHUS TBIKEHUEM KOCMHUYECKUX
S EKTPOHHO- anmnapaToB CBS3H, HABUTAIMH U T€OJIE3HH : yueOHOe mocodue : B
6I/I6J11/11(3)TeqHa51 2 xaurax / B. A. Paesckuii, H. A. Tectoenos, M. B.
JlononHuTENBHAA Jlykbsiaenko, E. H. SlkumoB. — Kpacnosipck : Cubl'yY um.
5 crcTeMa .
nTeparypa akagemuka M. @. PemetnéBa, 2020 — Knwura 1 : Cucremsbl
W3/1aTEIbCTBA
Mo YIIpaBJICHUS ABMKEHHUEM KOCMUYECKHX annaparoB Ha
reoctarmoHapHou opoure. Y. 2 — 2020. — 516 c.
https://e.lanbook.com/book/165915
ICKTPOHHO- MukpuH, E. A. BOpTOBBIE KOMIUIEKCHI YIIPABICHUS
OubIMoTeYHAs
JlomoTHUTE ThHAS KOCMHYECKHUX anmnapatoB : yueOHoe mocobue / E. A. MukpuH.
6 crcTemMa
nmuTeparypa AIATEILCTE — Mocksa : MI'TY um. baymana, 2014. — 245 c.
Haib https://e.lanbook.com/book/106274

9. UudopManimoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble NP NPOBeAeHUU MPAKTHKH

[Tepedyens UCnoOIL3yEMOro MporpaMMHOTO 0OECTICUEHHUS:
1. Math Works-MATLAB, Simulink R2014b(6eccpouno)
2. Arduino LLC-Arduino IDE(6eccpouHo)

[lepeuenb Ucnonb3yeMbIX HTHHOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MaTepuaibHO-TeXHUYECKOE O0ecredeHne MPaAKTUKH

OcHoBHOe 000py10BaHME, CTEH/IbI,
MAaKeTbl, KOMIILIOTEPHASl TEXHUKA,
MecTo npoxoKkIeHust Ajapec Mecrta
NpeayCcTAaHOBJIEHHOE POrpaMMHOe
NMPAKTHKH MPOXO0KIEHUS
oOecreueHue, ooecrneunBaoIe
NPOXO0KICHUE MPAKTHKHU
NV ueHas Ta60DATODIS OBM c cucremoii "llepcoHanbHbII
"Teonist aBTONFaTerCKoro 454080, BUpTyabHbIN KomnbroTep" (FOVYpI'Y) nns
p UensaOuHCK, noctyna Kk MATLAB u nporpamMmmMHBIM
YIIPaBJIEHUS U :
OMIILIOTEDHELE np.uMm.Jlenuna, (o6ecneuenueM Arduino IDE nns
P " 76 [TPOrpaMMUPOBAHUS] MUKPOIIPOLECCOPHBIX
TEXHOJIOTUHU [ crpoiics
OBM c cucremoii "[lepcoHanbHbIi
YueOnas naboparopus 154080 BUPTYyabHbIN KoMmbloTep" (FOVYPI'Y) nns
"CucreMbl ynpaBieHUs Yers 6I/I’HCK moctyna Kk MATLAB u nporpamMmMHbIM
leTaTeaIbHBIMU Mermuma, 7 6’ oOecnieuenreM Arduino IDE mis
anmnaparamu” ’ [TPOrPAMMHPOBAHUSI MUKPOIIPOLIECCOPHBIX
YCTPOWCTB




