MUHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMA
POCCHUMCKOU OEJIEPALTNA

®enepalibHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKIACHHUE
BBICIIETr0 0Opa3oBaHuUs
«MarHuToropckuit rocy1apcTBEHHBIN TeXHH4YecKkul ynupepcuret uM. I'.M. Hocosa»
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Pa6oyas mporpamMma coCTaBjieHa Ha OCHOBE ®I'OC BO - wmarucrparypa IO
HATIPABIEHMIO MOAroToBkH 27.04.04 VYmpaBneHHe B TEXHHUCCKHX  CHCTCMaX (mpukas
Muno6puayku Poccun ot 11.08.2020 r. Ne 942)

PaGouyasi mporpaMMa pacCMOTPEHa M 0100peHa Ha 3ace/IaHuH Kagenpsl
ABTOMATU3UPOBAHHBIX CHCTEM YIIPABJICHUS

29.01.2025, ipotoxon Ne 6 W
3aB. xadenpoin C.M. Annpees

PaGouast mporpaMma 0106peHa METOIMIECKOH KOMUCCHEH NOuAC
04.02.2025 r. mpotoxoia Ne 3

[Ipencenarensb %&é/ £ B.P. Xpamun
ot g

PaGoyast mporpamMma COCTaBJICHA:
3aB. kKapenpoit ACY, 1-p T€XH. HayK C C.M. AHJipeeB

Peniensent:
Crapmmiit MeHepKep TPyl yIPaBJIeHUs IIPOEKTaMU IPOM3BO/ICTBEHHOH ILIOIIAKN
npoektHoro odprcg OO0 «MMK-UnpopMcepBHC» , KaH/. TEXH. HayK
A R .,
Ao,

S

“MMK-
Hugopmeoponc»



JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanmsaruu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABIICHHSI

[Iporokonm ot 20 1. Ne

3aB. kadeapoii C.M.ZHHPGGB

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa 1y peansaruu B 2027 - 2028
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABIICHHSI

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

enbto nucuuminuuel "BeTpanBaemblie cCUCTEMbI YIIPABIECHUS" SABIISIETCS] 3HAKOMCTBO C
MOPSAKOM Pa3pabOTKH yCTPONUCTB YIPABICHHUS U MOJy4YE€HHE HAaBBIKOB MCIIOIb30BAHUS U
IPOrpaMMUPOBaHUs 0Aa30BBIX MOJYJICH BCTPAMBAEMbIX CHCTEM, a TAKXKE U3yUCHHE MOPsAKa
(dbopMHUpOBaHUSA, CTPYKTYPBI U KOHTPOJISI IPOTOKOJIOB 00bMeHa udpoBoit nHpopmarmen

2 MecTo JTUCUMILIMHBI (MOXYJIsl) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Jucuunnmna BerpanBaeMblie CUCTEMBI yIIPaBIEHUS BXOAUT B YaCTh yU4E€OHOTO MJIaHa
(bopMHUpyeMyI0 y4acTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH 00pa30BaTeIbHON MPOTPAMMBI.

Jis n3yueHust JUCUUIUTMHBI HE0OXOAMMBI 3HAHUS (YMEHUS, BIIAICHU),
c(OpMHUPOBAHHBIE B PE3yJIbTAaTe N3YUYEHUS TUCLMILINH/ IPAKTUK:

TexHonornueckue KOHTPOJUIEPHI U CPECTBA JUCIIETYEPCKOTO YIIPaBICHUS

OnepanroHHbIE CUCTEMBI PEATIbHOI'O BPEMEHU

MaremaTtnueckoe MoJeIupoBaHie 00BEKTOB U CUCTEM yIPaBJICHUS

[TpoexTrpoBaHue anmnapaTHo- MPOrPaAMMHBIX KOMILJIEKCOB CUCTEM aBTOMATHU3AlMU

3HaHus (YMEHUs, BIa/ICHNUs ), IOTyYEHHbIE IPU U3yUYEHUU JAHHOMN JUCHUIUIUHBI
OyayT HeOOXOAMMBI [T U3yUEHUS TUCIUIUTHH/TIPAKTHK:

ArperaTtHble KOMILIEKChI TexHu4Yeckux cpeacts ACYTII

AnnapaTHble CpeJICTBAa U IPOrpaMMHOE 00ecrieyeHHEe MUKPOIIPOLIECCOPHBIX
TEXHOJIOTUYECKUX KOHTPOJUIEPOB

[{udpossie cucTeMbl YIPaBICHUS

3 Komnerenunu ody4yaromerocsi, popmupyembie B pe3y/bTaTe 0CBOCHHUSA

AUCHUIIMHBI (MOAYJIsl) ¥ IUIAHUPYEMble Pe3yJIbTAThbI 00y4eHus

B pesynbrare ocBOeHUST AUCHUIUIHHBI (Moayns) «BcTpanBaeMbie CHCTEMBI
YIPaBICHUS 00YYArOIIHICS JOJHKSH 00J1aaTh CICIYIONTMMHI KOMITCTCHITUSIMHU:

KOI[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHHUA KOMIICTCHIINN

OIIK-8 CriocobeH BbIOMpaTh METOABI M pa3padaTbIBaTh CUCTEMBI YIIPABIICHUS CIOXKHBIMU
TEXHUYECKHMHU 00HEKTAMHU M TEXHOJIOTHIECKUMH TPOILIECCAMU

OIIK-8.1 [TpumeHsieT COBpeMEHHbIE METO/IbI pa3pabOTKU TEXHUUECKOTO,
MH(OPMALIMOHHOTO U AJITOPUTMHUYECKOT0 O0ECIICUEHUS CUCTEM
ABTOMATHU3AIMK U YIIPABICHUS




4. CTpyKTypa, 00bEM U coaepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISAET 2 3a4CTHBIX €AMHUI] 72 aKkaJl. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padoTa — 37 akaj. 4acos:

— ayauTopHas — 36 akajl. 4acos;

— BHeayJuTOpHas — |  akaj. 4acos;

— caMoCTosATeNbHas paboTa — 35 akaj. 4acos;
— B (hopme mpakTHYecKOr moaAroToBky — ) akaj. Jac;

<DopMa arrecraguu - 3a4€T

AynutopHast ) =
o KOHTaKTHas paboTa E z Dopma TeKyILero
¢
g B aKaJl. yacax 3] Bug KOHTPOJIS
Pa3znen/ Tema 3 ( A ) En . p Kon
g 3 © | caMOCTOATEeNbHOM | yCIeBaeMOCTH U
JUCLUATUINHBI 5 £ o . | xomnereHuK
O g £ paboTHI MIPOMEKY TOYHOM
Tex mal. | mpakT. Z'Q aTTeCTalnuu
3aH. 3aH. O &
1. Crpyktypa u QyHKIMH
BCTPAaUBAEMBIX CUCTEM
yIpaBJICHHUS
Nzydenne
yueOHOH YceTHbIi onpoc 1o
JUTEPATYPBI JIEKIIMOHHOM
1.1 Ha3nauenwue n 007acTh noar(I))Togfrc)a; MaTe I/Lllan ﬂOK}Jl]aJJ
MPUMEHEHHUS BCTPAMBACMbIX 2 2 2 pHaiy. OIlK-8.1
BBITTOJTHEHUIO U IO pe3ybTaTam
CHUCTEM YIPaBJICHUS N
3aIuTe MPaKTHIECKON
MPaKTHIECKON paboTHI.
paboThI
2
Nsyuenune
qeOHOM YcTHBII omIpoc 1o
1.2 Crpykrypa M p
JUTEPATYPHI, JICKITIOHHOMY
BCTPANBACMDIX CHCTEM. MOJITOTOBKA K Mmarepuaiy. Jloknan
TIpuMepbl UCTIONB30BaAHHUS 4 4 8 praiy. OIlK-8.1
BBITTOJTHEHUIO U IO pe3yJbTaTam
BCTPanBaeMBIX CHCTEM o
3alIUTe MPaKTUIECKOU
yHpaBJICHHUS .
MPaKTHIECKON paboTHI.
paboThI
Hroro no pazzeny 6 6 10
2. Pa3paboTka nporpaMMHOTO
obecrieyeHus 17151 BCTPauBaeMbIX
CHCTEM YIPaBJICHUS
Nsyuenue
2.1 OcHOBHBIE TIOHSTHUS 00 y4eOHO VYcTHBIH onpoc 1o
OIEPALMOHHBIX CUCTEMAX JUTEPATYPHI, JICKIIIOHHOMY
CTPaNBAaCMBbIX CHCTEM. 2 2 4 MOATOTOBKA K Mmarepuaiy. Joknan OIK-8.1
Opranu3zanys BBOJia BbIBOJIA BBITTOJTHEHHUIO U MO pe3yJbTaTaM '
BO BCTPAaWBAEMbBIX CHCTEMax 3aIuTe MPaKTHIECKON
ypaBIeHUS 2 MPaKTHIECKON paboTHI.
paboTsI
Uzydenue o
2.2 CtpyKTypa nporpammsl yq}é6Hof/'1 VYcTHBII onpoc 1o
TIpaBJICHUS. JICKIITMOHHOM
yrip 4 4 8 JIUTEPaTYPBHI, ! Y OIIK-8.1
dopmMupoBaHHE POTPAMMBI Mmarepuaiy. Jloknan
MOATOTOBKA K
C HCIIOJIb30BAaHUEM IO pe3yIbTaTam
BBIIIOJIHEHHIO U




3alIuTe

. MIPaKTUYECKON
KOJIOTeHeparopa. MIPAKTUYECKOM
paboThL.
paboThI
HWroro no pazneny 6 6 12
3. NHpopManmoHHbIE TPOTOKOIIBI
CBSI3M BCTPAUBAEMBIX CHCTEM
N3yuenue
yeOHOH VYcTHBIN onpoc 1o
3.1 IIpoTokoiisl 0OMeHa, Y p
JIUTEPATYPHI, JICKIITMOHHOMY
OCHOBHEIC IIOETHA, MMOATOTOBKA K Marepuany. Jlokman
CTPYKTypa 1 (hOpMHUPOBAHHE 2 2 4 puaiy. OIIK-8.1
BBITIOJIHEHHIO U 0 pe3yJibTaTaM
MPOTOKOJIA HA IPUMEPE 3ammre MPaKTUYECKOU
npotokosia Modbas RTU. N P
MIPaKTHYECKON paboThl.
paboTb
N3yuenue
yeOHOH YcTHBIH onpoc 1o
3.2 Ucnosnp3oBaHue Y p
. JIUTEPATYPHI, JICKIIHOHHOMY
(byniuuii peanusanun MOJITOTOBKA K Matepuany. JJoknan
MIPOTOKOJIOB OOMEHa. 4 4 9 PHALy. OIlK-8.1
BBITIOJIHEHHIO U 0 pe3yybTaTaM
IIporpammHas peanuszanus .
3aImre MIPaKTUYECKOM
MPOTOKOJIA. o
NPaKTHYECKON paboThI.
paboThI
HWroro no pazaeny 6 6 13
Hroro 3a cemectp 18 18 35 3auéT
Hroro no aucuuruinHe 18 18 35 3a4er




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

TpaauunonHbele 00pa3oBaTeNIbHbIE TEXHOJIOIMH — HH(OPMALIMOHHAS JIEKLHS
(BBOJHY!O JIEKIIMIO, TJI€ IACT [IEPBOE MPEJICTABICHUE O NIPEIMETE U 3HAKOMCTBO CTYJICHTOB C
Ha3HA4YEHUEM U 33Ja4yaMM Kypca); JeKIUH — KOHCYJIbTALlUH, U3JI0’KEHHE HOBOT'O MaTepuaa
COIIPOBOXKAAETCS IOCTAHOBKOM BOIPOCOB U JUCKYCCHEN B IOUCKAaX OTBETOB Ha 3TU
BOIPOCHI; IPAKTHUECKUE PaOOTHI.

TexHonoruu npodaeMHOro 00y4eHus: — NpoOIeMHBbIE JEKIUHU ABISETCSA PE3yIbTaTOM
YCBOEHHUSI M0JIy4€HHON MH(OpMAIMK [TOCPEICTBOM IIOCTAHOBKH IIPOOJIEMHOI0 BOIIPOCa U
MIOMCKA IyTEeH ero peuieHns; NpakTHYeCKUe 3aHATHS C UCII0JIb30BaHUEM IIPOOIEMHOTO
o0yuyeHHe, KOTOPOE 3aKJIF0YAETCS B CTUMYJIMPOBAHUHU CTYAEHTOB K CAMOCTOSATEIIbHOM
«100bIYe» 3HAaHUH, HEOOXOJUMBIX ISl PEIIeHUs] KOHKpETHO! npobieMsl. [Ipaktuyeckoe
3aHATHE HAa OCHOBE Kelic-MeTo/1a — 00yUYeHHEe B KOHTEKCTE MOJIEIMPYEMON CUTYalLUH,
BOCIIPOU3BO/ISAILEH peallbHble YCIOBUS HAYUYHOM, IPOU3BOJICTBEHHOM, 00I11€CTBEHHON
nesrenbHOcTH. OOyyaronyecs J0JKHBI IPOAHAIU3UPOBATE CUTYAlNIO, pa300paThcs B CYyTH
po0IIeM, TPEUIOKUTH BOSMOXKHBIE PELICHUS U BHIOPATH JyYIllee U3 HUX.

TexHoMIOrNM IPOEKTHOTO 00YyYEHHS — OpraHu3anus 00pa30BaTEIBHOTO IIpoLecca B
COOTBETCTBHUH C aJITOPUTMOM IIOATAITHOTO PELIEHUS MPOOIEMHON 3aJa4M WU BBITOJIHEHUS
yaeOHoro 3a1anusi. CTyICHTHI B COCTaBE T'PYIIIbI BBITOIHIIOT UCCIIETOBATEIBCKUI TPOEKT, B
KOTOPOM NPOU3BOJIAT HAyUHBIE UCCIIEIOBAHMS 110 3aJaHHOU TEME B paMKax M3y4aeMbIX B
IMCHUIIINHE. Pe3ynbTaTsl HCCIIeAOBAHUS MPEICTABIAIOT B (hOpMeE yCTHOTO TOKIIAIA.

NHubopMalinoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTE/IbHBIE TEXHOJIOTUHU — B X0O/I€
IIPOBEICHUS JIEKIIMOHHBIX 3aHATUHN IPEyCMaTPUBAETCS UCIIOJIb30BAHUE AIEKTPOHHOIO
JEMOHCTPALIMOHHOT0 MaTepHaa (JeKUUN-BU3yalu3alin), UCII0JIb30BaHue MHTepHeT
pEeCYpCOB JUIsl IPOMEKYTOUHBIX aTTECTALIMM U IPOBEPKU OCTATOYHBIX 3HAHUHN

JleK1MOHHBIN MaTepual 3aKperIsieTcs B X0/1€ MPAKTUUECKUX pabOT, HAa KOTOPHIX
BBITIOJIHAIOTCS TPYNIIOBbIE UM UHIMBUyalIbHbIE 3aJIJaHUS IO IPONUJICHHON TEME.

CamocrostenbHas paboTa CTUMYJIUPYET CTYICHTOB K CAMOCTOSATENILHOM TPOpaboTKe
B IIPOLIECCE MOJATOTOBKHU K YCTHOMY OIIPOCY, TECTUPOBAHUIO M UTOTOBOM aTTECTALIUH.

B xone npoBeneHus TEKIIMOHHBIX 3aHATHI NpeaycMaTprUBaETCs:

HCII0JIb30BaHUE DJIEKTPOHHOTO IEMOHCTPAlMOHHOTO MaTepraa o COBPEMEHHON
U3MEPUTEIIBHON TEXHUKE;

HCIIOJIb30BAaHUE 3JIEKTPOHHBIX YUEOHUKOB 110 OTJEIBbHBIM TEMaM 3aHSTH;

AKTHUBHBIE U HHTEPAKTUBHBIE (POPMBI O0YUEHHS: BApUATUBHBIN OIIPOC, IUCKYCCHUH,
YCTHBIN OIIPOC, TECTOBBII ONPOC, MHIMBUYAIbHBIN JOKJIA]] 10 PE3YyJIbTaTaM BHIIOJTHEHUS
MIpaKTU4YECKOU padOTHI U T. 1.

6 Y4eOHO-MeTOqHYECKOE 00ecTIedeHHe CAaMOCTOATEIBLHOM padoThl 00y4Yal0IMXCst

[IpencraBieno B mpuioxeHuu 1.

7 OueHOYHBIE CPEACTBA VISl IPOBEICHUS IIPOMEKYTOYHOM aTTeCTAllul
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMYEeCKOE U MHPOPMALIMOHHOE o0ecTieyeHre JUCHMIIITUHBI

a) OcHoBHas JUTEpaTypa:

1. BotoBo30B, A. M. MUKPOKOHTPOJIIEPHI [ CACTEM aBTOMATHKH : yU4eOHOE
nocobue / A. M. BogoBo30oB. - 2-e u3j., uctp. u jo1. - Mocksa ; Bonoraa : Mudpa-
Nuxenepus, 2022. - 168 c. - ISBN 978-5-9729-1071-7. - Tekcr : anekTpoHHBIN. - URL:
https://znanium.com/catalog/product/1903136 (nata oopamenwus: 16.04.2025). — Pexxum
JOCTYTIA: TIO0 TIOIHCKE.

2. CrpamyH, 0. I1. TexHn4eckue cpeicTBa aBTOMATH3AIMU M YIIPABJICHUS HA OCHOBE
[IoT/IoT : yue6noe nmocobue / FO. I1. Crpamryn. — Cankr-IletepOypr : Jlans, 2020.



https://znanium.com/catalog/product/1903136

— 76 c.— ISBN 978-5-8114-5018-3. — TekcT : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubamoreunas cucrema. — URL: https://e.lanbook.com/book/143701 (nara oOparieHus:
16.02.2025). — Pexum gocTyma: ajis aBTOPU3. TOIb30BaTEIIEH.

0) /lonmoJiHUTeIbHAA JINTEpaTypa:

3. ®enoros, A. B. KomnbsloTepHOE yrpaBieHUE B MPOXU3BOJCTBEHHBIX CUCTEMAX :
ydyeOHoe rmocobue st By30B / A. B. ®enoros, B. I'. Xomuenko. — 2-e u3j., crep. — CaHKT-
[TerepOypr : Jlanb, 2021. — 620 c. — ISBN 978-5-8114-8065-4. — TekcT : 3JIeKTpOHHBIH //
Jlanb : anekTpoHHO-0MOMMoTeyHas cucrema. — URL: https://e.lanbook.com/book/171424
(mata obopamenus: 16.02.2025). — Pexxum A0CTyma: Iist aBTOPHU3. IOJIb30BATEIICH.

4. Kypasnes, A. E. IadokoMmMmyHuKarmoHHbIe cucteMbl. [IporpamMmmuoe
oOecrieuenue : yaeOHuK a1 By30B / A. E. XXypasines, A. B. Makmanos, A. B. lBanuiies. —
Cankr-ITerepOypr : Jlanb, 2020. — 376 ¢. — ISBN 978-5-8114-5343-6. — Tekcr :
3JICKTPOHHBIHN // JIaHb : 3JIeKTpoHHO-OMOInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/147335 (nara obpamienus: 16.02.2025). — Pexxum goctyna: s
aBTOPH3. IIOJI30BATEIICH.

B) MeToanueckue yKa3aHusi:

5. Cymikos, C. A. IIporpaMmmMupoBaHue MHUKPOITPOIIECCOPHBIX HHPOPMAITUOHHO-
ynpaBisiomux cucreM Ha s3bike CU : yaeOHo-meroamueckoe mocodbue / C. A. CymikoB. —
Owmck : OMI'VIIC, 2020. — 37 ¢. — TeKcT : 3JeKTpOoHHbIH // JIaHb : 3JCKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/165703 (nara oGparieHus:
16.02.2025). — Pesxxum mocTyna: Jisi aBTOPH3. MOJIb30BaTEICH.

r) [Iporpammuoe odecneuenue u UnTepHeT-pecypcebi:

IIporpammHoe odecnevenue

HaunmenoBanue .
10 Ne noroopa Cpoxk efcTBUS JTUIIEH3UH

MS Off_lce 2007 No 135 ot 17.09.2007 0eccpovHO
Professional

7Zip CBOOOJIHO pacmpoCTpaHsieMoe 0eCcCpovHO
Eclipse CBOOOJIHO pacIpoCTpaHsIeMOe 0eccpodHO
Bbpaysep Mozilla |cBobogHO pacmpocTpaHsieMoe

Firefox I10 6eCCquHO
Arduino CBOOOIHO pacIpoCTpaHIEMOe 0eccpouHO
CoDeSys CBOOOJIHO pacmpoCTpaHsieMoe 6eccpouHo
Oracle Virtual CBOOOJIHO pacHpoCTpaHsIEeMOe

Box o 0eccpovHO
NetEmul CBOOOJIHO pacmpoCTpaHsieMoe 0eCcCpovHO
NotePad++ CBOOOJIHO pacmpoCTpaHsIeMOe O6eccpouHo
FAR Manager CBOOOJIHO pacHpoOCTpaHsIEMOe 06eccpouHo

IIpogeccnonanbubie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBbI

HasBanue kypca CchlaKa

InexTpornpIe pecypert bnomorexn MITY nv. https://host.megaprolib.net/MP0109/Web

I'.1.

HanwonansHas nHOOpMAIIHOHHO-aHATUTHYCCKAST
cuctema — Poccwmiickuii wHIekc HaydgHoro |https://elibrary.ru/project risc.asp
[UTHPOBAHUS



https://e.lanbook.com/book/143701
https://e.lanbook.com/book/171424
https://e.lanbook.com/book/147335
https://e.lanbook.com/book/165703
https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MartepuanbHO-TEXHUYECKOE 00ecIedeHre JUCIUILIMHBI BKIIOYAET:

Y4eOHbIe ayIUTOPUH TS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO THTIA!
MYJIbTUMEUIHBIC CPEJICTBA XPAHCHHUS, TIepelaun U mpeacTaBicHus nHpopmanuu. a. 437
YueOHast aytuTopus JJis TPOBEICHUS JIA0OpaTOPHBIX paboT: 1abopaTopus

ANEKTPOHUKH U 00IIeH AIeKTpoTexHUKH (JIabopaTopHbIe YCTAaHOBKH JJIsI BEITIOJTHEHUS
nabopaTopHbBIX paboT: nadopaTopHblil cTeHT «DU3nuecKre 0CHOBBI AJIEKTPOHUKI», DOD-
CPMA; naboparopHslii creHy «JlaTunku usmMepeHus: Gu3ndeckux Benuann», J-CP;
nabopaTopHbIi cTeH «/laTunky u3MepeHns MEXaHUYECKUX BEITMIMHY; JTA00paTOPHBIHA

cren «[IpombllIeHHAs AIEKTPOHUKAY BKIIIOYAIOIIME B CBOM COCTaB BCTPAaUBAEMYIO
cucreMy Ha ocHoBe Atmel). JIaGoparopust aBTOMaTH3aIMK TEXHOJIOTHYECKUX MPOIIECCOB U
pou3BoJICTB ( maboparopHblii creH «[IpoMbiiuieHHbIe AaTuyuku Temneparypbi», [IIT-CK

+ KoMmbIOTEp ¢ IpeaycTanoBiIeHHBIM 110 oT n3roroBuTes; 1a00paTOPHBIN CTEHT
«ITpombiniennsie natuuku gasieHus», [IJ1JI-CK + kommbrotep ¢ peayctanoBiieHHbIM 110
OT U3rOTOBUTEIIS, BKJIIOUAIOLIUE BCTpauBaeMble cucteMbl Ha ocHoBe STM. a. 450

[TomereHus A7t CAMOCTOSTENBLHOM pabOThI 00YYAIOIIUXCS: TIEPCOHANIbHBIE
koMIbroTepsl ¢ maketoM MS Office, Beixoom B IHTepHET U ¢ AOCTYIOM B 3JIEKTPOHHYIO
nH(OPMALIMOHHO-00pa30BaTeNbHYIO Cpey YHUBEPCUTETA.

Y4eOHble ayAUTOPUHU IS TPYIIOBBIX U WHAUBUAYAIBHBIX KOHCYIBTAIUI, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUYHBIX KOHCYJIBTALMI: 10CKA, MyJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
NepcoHaNbHbIE KOMIBIOTEPHI ¢ TakeToM MS Office, BerxogoM B IHTEpHET U C IOCTYIIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBepcuTeTa. a. 450

[Tomemenue 115 XpaHeHUs U MPOYUTAKTUIECKOTO 00CTYKUBAaHUS yUeOHOTO
000pyI0BaHUS: CTEIIAXKHU JUIS XpaHEHUs yUeOHO-METOUUECKHM TOKyMeHTaluu. a. 445



IMPUJIO)KEHHUE 1
Y4yeOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOI PadoThl 00y4ar0oUXCs

[To mucummnmae «BeTpanBaeMble CHCTEMBI YIIPABICHHSD) MPEAYCMOTPEHA ayJUTOPHAs M
BHEAYJUTOPHAS CAMOCTOSITENIbHAs paboTa 00yYaromuXcsl.

AyauTopHas caMoOCTOsITeNbHas pa0doTa OOYYArOIIMXCS MPEANONaracT BBIIOJIHCHUE
NPAaKTUYECKUX padoT U JOKIA[ 10 MOIyYEHHBIM pe3yJibTaTaM, a TAaKXKe YCTHBINA OMPOC O TOPSIIKE
BBIIIOJIHCHUS IPAKTHYECKON paOOThI, TIOJyYCHHBIM YMCHUSIM M HaBbIKAM.

Ilpumepnsle 6onpocel 014 yCmH020 ORPOCA RO 6bINOJIHEHHBIM RPAKMUYECKUM padomam

Tema npakTudeckoi paboThI

Bompocs 1i1st ycTHOTO onpoca

1. Apxurekrypa
MHUKPOKOHTPOJIEPOB
AT91SAM7S256

1.ITporpammas Mmoaens MUKpoKoHTposuiepoB AT91SAM7S256.
2. ApudmeTryeckre KOMaHIbl MUKPOKOHTPOJLIEPa
ATI91SAMT7S256. IIpumep mporpaMMsbl Ha S3BbIKE aaeMOIIep
3.Jlornueckue onepanuyu MUKpOKOHTpoiutepa. [Ipumep
poTrpaMMEbI Ha si3bIKe AccemOiep

4. KomaH/1bl CpaBHEHUS U YIIPABJICHUS LIMKJIOM U CIIBHTa B
MHUKpOKOHTpoJuiepe. [Ipumep mporpaMmsl Ha S3bIKE
AccemOiep.

2. IIporpammupoBanue
TaliMEpOB / CUCTYNKOB

KOHTpOJIIepa
ATI91SAM7S256

1.IIpuHIMnsl nporpaMMupOBaHue TaiiMepa o01Iero
Ha3HA4YEHUs] MUKPOKOHTPOJLIEpa.

2. [IpyHIMIBI IPOrpaMMUPOBAaHUS CUETYMKA
MHUKPOKOHTPOJLIEPA.

3. Kakue peructpsl npeHa3HauYeHb! JIs yIPABICHUS
TaiiMepamMy U CUETUYUKAMU?

3. TlporpammupoBanue
noptoB AL, ITAIT u
JMCKPETHOI'O BBOJIA
BBIBOJIA

1. TTopsanok nporpammuposanus ALIIL. Kakue peructpst
MUKpPOKOHTpOJUIEpa 3a7eicTByt0oTCA IpHu HacTpoirike ALII?

2. IIporpammupoBanus LIAII. Kak npousBoaurcs HacTpoiika
ITAIT MUKpPOKOHTpOJUIEpa U YCTAHOBKA HYJISA?

3. Uepes Kakue perucTphl OCYIECTBISIETCS JOCTYI K
JUCKPETHBIM BXOJaM MUKpoKoHTposiepa? [Ipusenure npumep
JIOCTYyTIa Ha s3bIKke AcceMOep.

4. TIporpammupoBaHue
OPTOB (POPMUPOBAHUS
IIT1M curnanos

1. B kakoMm nuana3zoHe BO3MOXHO ynpasienus [LINM
MuKpokoHTposuiepa ATIISAM7S2567

2. Kakue nuckpeTHble BBIX0/1a 3a1€ICTBOBAHbI IS
dbopmuposanus [IIUM curnano?

3. Kak npousBoautcs HacTpoiika reneparopa IINMM?
[TpuBenuTe npuMep HACTPOMKH Ha A3bIKe AcceMOuiep.

5. Tlporpammuas peanu3aius
Y OTJIaJIKa OCHOBHBIX
aJITOPUTMOB
MIPOrPaMMHO-JIOTHYECKOTO
yIpaBiICHUS

1.Kak ocymecTBisieTcst NporpaMMHPOBAaHHE IUKJIOB
BBIUNCJIEHUI B MUKPOKOHTpoOJIIepe?

2. Yepes kakue perucTpsl nepenarorcs curaaisl oT AL
MUKpOKOHTpoJuiepa? IIpuBenure npumep nepenadv CUrHaJIoOB
ot AT B 1iukJ1 BEIYUCIICHHH Ha sI3bIKe AcceMOep.

3.Yepes kakue peructpsl nepenarorcs cursans B LIATL
koHTposepa? [Ipusenure npumep nepenayuu curaasion B [{ATL
U3 IIMKJIa BEIYMCICHUH Ha sA3bIke AcceMOiiep.




Ipuiio:xkenue 2

OueHovHbIe CPeACTBA J1JIsl MPOBEIEHUS MPOMEKYTOUHOM aTTeCTAIMU

a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLIEHOUYHbIE CPeJACTBA /1JIsl IPOBeAeHU
NMPOMEKYTOYHOM ATTeCTAIlUM:

CTpyKTypHBIi
DIIEMEHT
KOMIIETEHINH

[Inanupyemble
pe3yiabTaThl 00yUYeHUs

OneHouHble CpeacTBa

OIIK-8: Cnioco0eH BbIOMPATh MeTOAbI U Pa3padaTbIBATh CUCTEMbI YIIPABJIEHUS CJI0KHBIMHU
TeXHUYECKMMH 00beKTAMM U TEXHOJOTHYeCKHUMH MPOIeCCaMHu

OIIK-8.1

[Tpumensier
COBPEMEHHBIC METO/IbI
pa3paboTKu
TEXHUYECKOTO,
MH(OPMALIMOHHOTO U
QITOPUTMHUIECKOTO
o0ecrevyeHus CUuCTeEM
ABTOMATH3AINH U
yIpaBlIeHUs

Teopemuuecxue eonpocol:

1.

PaznoBuaHocT Mukpormnpoieccopon (MII).
[Iporpammuoe obecrieuenne MIT.
Mukpo2BM. MukpokonTposuiep. Obimas
ctpyktypa ARM mporueccopos.

CrtpykTypa 0a30BOi MUKPOIIPOIIECCOPHOI
cucreMsl. [1lunHas opranuszanusi CUCTEMBI.
[[Ivnsbl agpeca, nanHbIX. PasHoBUaHOCTH
Maructpaiien. [{ukibl oOpamieHus K
MarucTpaisiM.

ApXUTEKTypa MUKpPOIPOLECCOPA.
Oco0GeHHOCTH Pa3HBIX ApXUTEKTYP.
N30mupoBaHHBbII 1 COBMEILIEHHBIN BBOJ
BBIBO/I.

CtpyKkTypa OJHOKPUCTAIBHOIO
MUKponporeccopa. OCHOBHBIE OJIOKH
MuKpormnpoueccopa. Komanaa, nporpamma.
Knaccudukanus komanz.

Ilepeuncnure OCHOBHBIE XapaKTEPUCTUKU
3allOMMHAIOLIUX YCTPOUCTB

ITosicHuTE OCHOBHBIE IPUHIUIIBI
(GYHKIIMOHUPOBAHUS TUHAMHYECKOH,
CTaTUYECKON M DHEPTOHE3aBUCUMOM MTaMATH.
[lepeuncnure OCHOBHbIE KPUTEPUH U CIIOCOOBI
pacnpezeNeHus aipecHOro NpoCcTpaHCTBa
BBIUHCIIUTEIbHON CUCTEMBI.

YTo Takoe KOHTPOJUIEPHI BHEIIHUX YCTPONUCTB?
[TosicHuTe IPUHITUT UX CTPYKTYPY U IPUHIIUIT
paboTHI.

UYro Takoe mojacuTeMa BBOJIa BHIBOJIA
MHUKPOIIPOLIECCOPHBIX CUCTEM?

IIpakTH4eckne BONPOCHI

1.

2.

4.

[TpuBenute 00U aNTTOPUTM BBITIOTHEHUS
KOMAaH/IbI IIPOLIECCOPOM.

[TpuBenute anropuT™Msl GyHKIHOHUPOBAHUS
MIIC B pexxnMe npepbIBaHMs U IPSIMOTO
noctyna k namsitu (ITAIT)

ITpuBenuTe CTpyKTypy MOCIEN0BATEIBHOM
nepeauy JaHHBIX U MOSICHUTE Ha IpUMepe
nepeaayy ciioBa Hu(poBoil HHPOpMALIHH.
[TpuBenuTe mpumep Ha si3bIKe AcceMOep




CTpyKTypHBIi
AJIEMEHT
KOMIETEHINH

[Inanupyemblie

OneHouHble CpeacTBa
pe3yabTaThl 00yUYeHUs

paboTy JIOTHYECKUX OTepanuii ¢ OuTamu
MHUKPOKOHTPOJLIEPA.

5. ITlpuemute mpumep Ha si3bike AccemOiiep
NEPECHUIKH TAHHBIX MEXIY PErHCTpaMu
MUKPOKOHTPOJLIEpa

6. IlpuBemute mpumep Ha si3bike AccemOuep
orepainuil ¢ UICTEMHBIM CTEKOM
MHUKPOKOHTPOJLIIEPA.

6) HOpﬂ)IOK NMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalluM, MOKa3aTe/JIn U KPUTECPUH
OICHUBaAHUA:

IIpoMexxyTouHass arrecrauus 0 AUCUMILIMHE «BcTpamBaemble CHUCTEMBI yIIPaBICHUS»
BKJIFOYAET TEOPETUUECKUE BOIIPOCHI, MO3BOJISIFOIIUE OLICHUTh YPOBEHb YCBOCHUST 00YyUaIOIUMUCS
3HAaHUW, W TPAKTUYECKHE 3aJaHUS, BBISBISIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUU U
BJIQJICHUM, IPOBOJIUTCS B (hOpMeE 3aUeTa.

Ilokazamenu u Kpumepuu oueHueanusa 3auema .

Kpurepun oneHkd (B COOTBETCTBUM C  (DOPMUPYEMBIMH  KOMIICTCHIMSIMUA H
IUTAHUPYEMBIMU pe3yJIbTaTaMHu 00yUeHUs]):
—«3a4TE€HO» — CTYICHT JIOJKEH 3HaTh CIIOCOOBI M METO/IMKH YIPABJICHUS IIPOEKTOM Ha BCEM 3TaIle
€ro >KM3HEHHOTO LIMKJIa; 3HaTh COCTAB U MOPSAAOK pa3pabOTKU METOJMYECKUX U HOPMATHUBHBIX
JIOKYMEHTOB, TEXHUYECKOW JOKYMEHTAalMd B O0JIACTU aBTOMATHU3ALMM TEXHOJIOTMYECKHUX
IIPOLIECCOB U IMPOU3BOJCTB, B TOM YHCJIIE 10 )KU3HEHHOMY LIMKIIY IIPOJYKIIUU U €€ Ka4eCTBY
—«HE 3a4TEHO» — CTYJICHT HE MOJKET [T0Ka3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS
UH(pOpMaLINU, HE MOXET NOKa3aTh HHTEJUIEKTYaJIbHbIC HABBIKU PEILIEHUs MPOCTHIX 3aau.






