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1. OBLIAA XAPAKTEPUCTUKA MOJAYJISA JdnementHast 6a3a uupoBoOi 3a1UTHI U
aBTOMATHKH

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Monynb COCTOUT U3 AUCHUILTUHBI « DJIeMEHTHast 6a3a U(POBOI 3alUThl U aBTOMATUKU. V3ydatoTcs
TEXHOJIOTHH HCIIOJIb30BaHUSA LU(POBBIX 3JEMEHTOB, Y3JIOB M CHUCTEM, NMPUMEHSEMBIX B YCTPOMCTBaX
3alUThl U aBTOMATUKH. PaccMaTpuBaloTCs OCHOBBI M ITPAKTUYECKHE TPUEMBI HU3KO- U BBICOKOYPOBHEBOTO
IIPOrpaMMHUPOBAaHUSI MHUKPOIIPOLIECCOPOB M MHUKPOKOHTPOJIEPOB C HCIOJIB30BAHUEM HPUKIIAJHBIX
MHCTPYMEHTAJIbHBIX CUCTEM.

1.2. CTpykTypa u 00beM MOAYJIAA

Tabnuna 1
O0BbeM AUCHUILIAH MOAYJIS
Ne " BCEro MOoayJsl B 3a4€THBIX
Hepe'{eﬂb AUCHUILIMH MOAYJIA B MMOCJ1€e10BATEJIbHOCTH UX OCBOCHUSA
n/n eIMHHMIAX
1 OnemenTHas 6a3a HU(POBOI 3aLUTH U ABTOMATUKU 4
HUTOI'O no moaymto: 4
1.3.I1ocsieqoBaTeIbHOCTH OCBOCHHSI MOAY ISl B 00pa30BaTe/IbHOM IporpaMme
IIpepekBH3UTBLI MOAYIs He npenycmotpensl
IocTpeKBU3UTHI M KOPEKBU3HUTHI He npenycmotpensl
MOAYJIst

1.4. Pacnipenesienne KOMIETEHUMI MO0 IWUCHUINIMHAM MOAYJIfA, IUIAHUPYeMble pe3yJbTaThl
00y4eHusi (MHAMKATOPBbI) 110 MOIYJIIO

Tabnuna 2
Ilepeyennb
Koa n HaumeHoBaHue IInanupyemsle pe3yJibTaThl 00y4eHHs
AUCHMILIHH
KOMIIETEHIIMH (MHAMKATOPBI)
MOYyJIs
1 2 3
OnementHast 6a3a | [IK-37 - Ciocoben 3-8 - KimaccupuumpoBars apXUTEKTypHBIE
uudpoBoi MIPUMEHSATH HU(PPOBBIE pelIeHH s, COCTaB 3JIEMEHTOB U Y3JIOB, TUIIOBBIE
3aIlUThl U CHCTEMBI B 00JIACTH npreMbl 00pabOTKH CUTHAJIOB B IU(POBBIX
aBTOMATHKH AJIEKTPOIHEPTETUKU YCTPOWCTBAX 3aIUThI, aBBTOMATHKH,
U3MEPEHUH U yueTa
V-6 - PaznuuaTth TEXHOJIOTUYECKUE
0COOEHHOCTH, ONPENAEIATh ONTUMAIIbHBIE
TEXHUYECKHE CPECTBA peaan3alun HUPpoBbIX




CHCTEM 3allUThl, ABTOMATUKH, U3MEPEHUH U
yuera

I1-4 - BBITIOJHATE ¢ HCIIOJIE30BAHUEM
COBPEMEHHBIX HHCTPYMEHTAIBHBIX CHCTEM
pa3paboTKy JIEMEHTOB U MOIYJIEH
MPUKJIATHOTO TIPOTPAaMMHOTO O0eCTICUSHUS IS
3a/1a4 ynpaBJIeHUs] IUPPOBBIMHA YCTPOUCTBAMH
3allUThl, aBTOMATUKH, U3MEPEHUH U yueTa

1.5. ®opma o0yueHust
OOyueHue 1Mo TUCIHUILTHHAM MOJIYJISI MOJKET OCYIIECTBISTHCS B OUHON M 3209HOH popmax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

JiieMeHTHas 0a3a HUGPOBOI 3aLIUTHI U

ABTOMAaTHUKHU

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 KotoB Oner Muxaiiosuu KaHaugaT Jlouent aBTOMAaTU3UPOBaHH
TEXHUYECKUX HAYK, BIX DJICKTPUICCKUX
JIOLIEHT CHCTEM

Pexomen10BaHo y4eOHO-MeTOAHYECKUM COBETOM HHCTUTYTA Y PAIBCKUN DHEPreTUUECKUN

[Iporokon Ne 3 ot 16.05.2022 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasnoypoBHeBoe (nuddepeHirpoBanHoe) o0yueHne
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymoii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPIHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOBHS PE3yIbMAmos 00YyUeHUs NO360AUM 00YUAIOWEMYCSl NOBLICUMb YPOBEHb CAMOCTOSMENbHOCNIL
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuua 1.1
Kon
Pasgen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMbI
1 CrannapTHBIE 371eMEHTEI
IU(PPOBBIX CHCTEM
BHCKTPOHHI)IC CUCTCMbI U TCXHOJIOTUH B YIIPABJIICHUN 06’I)GKT21MI/I
L1 Brexere aneKkTpodHepreTuku. [loHATHE CUCTEMBI M OOBEKTA YIIPaBICHNUS,

. BEICHU N .
nHpopManus 1 curHaisl. L{nppoBbie cUCTEMBI ¢ )KECTKON U THOKOH
norukoi. Tumsl mpoieccopos.

OcCHOBHBIE TApaMETPHI U CxeMOTeXHUYECKHUE PEIICHHUS 110 YIYUIICHUIO TapaMeTPOB
1.2 HCTIOJb30BaHKE 3JIEMEHTOB 3JIEMEHTOB OUITOJISIPHBIX JIOTHK.
OUITOJISIPHBIX JIOTHK
OcCHOBHBIE TApaMETPHI U CxeMOTeXHUYECKHUE PEIICHHUS 110 YIYUIICHUIO TapaMeTpOB
1.3 HCTIONBb30BaHKE HJIEMEHTOB 3JIEMEHTOB IOJIEBBIX JIOTHUK.
TI0JIEBOM JIOTUKH
o ITpuMeHenne NpUMHUTUBHBIX o OBBIX aBTOMATOB, 111 OBBIX
V35161 B ycTpoiicTBa P p p > PP
14 aBTOMATOB C aMATHIO, HU(PPO-aHATOTOBBIX M aHAJIOTO-IIM(POBBIX
JIEKTPOHHBIX CXEM .
npeoOpa3oBaTesei.
Ludposas cucrema Ha 6aze
2 YHHUBEPCAIBHOTO
MHUKpOTpoLeccopa
21 Apxurektypa yHuBepcaigbHoro | CTpyKTypa MHKpoIpolieccopa, HHTepdeiic, perucTpoBasi MOJIEINb.
MHUKpOTpoLeccopa Turet 1 popMaThl KOMaHI.
TeXHONIOrNH HU3KOYPOBHEBOTO CrtpyKTypHas cxeMa MHUKPOIIPOIIECCOPHOI CHCTEMBI, OpraHU3aIUs
2.2 porpaMMupoBaHus uu(poBbix | AAPCCHOTO MPOCTPAHCTEA, OCHOBHDBIC MAIMHHDIC IIKIIBI 1
CHCTEM Ha 6ase CTeHalIbHBIE PEXKUMBI paOoTHI. PexXxnMBI anpecanuy maMsTy.




YHHUBEPCATBHOTO

MUKpOIIpoLeccopa
3 Hudposas cucrema Ha Oaze
MHUKPOKOHTPOJIIEPA
Oco6eHHOCTH MUKPOKOHTPOJUIEPOB C PeIyLIUPOBAHHBIM HA00POM
Apxurektypa RISC - P P P PEAYLHD N P
3.1 koMaHa. MukpokoHTpoiuteps! PIC: cTpykTypa, naTepdeiic u
MHUKPOKOHTPOJLIEPA .
pexxumbl paboThl. LlenTpanbable n nepudepuiinbie MOayIIH.
TexHonorun Cucrema KOMaHA MUKPOKOHTpoiepa. [Ipnémel HU3KOypoBHEBOTO
32 MPOrpaMMHUPOBaHuUs HU(POBBIX | IPOrpaMMHUPOBaHMs. BBeaeHUe B TEXHOIOTHH BBICOKOYPOBHEBOTO

cucreM Ha Oase RISC -
MHUKPOKOHTPOJLIEPA

MIpOrpaMMUpOBaHusl. TUIBI TaHHBIX, PYHKIMN, MACCUBBI, CTPOKH U
OCHOBHBIE onepaTops! si3bika C. JIupeKTuBHI penporeccopa.

1.3. HampaBiienue, BUIBI BOCIIUTATEIBHOMN JIEITEILHOCTH U HCIIOIh3yEeMbIE TEXHOJIOTUN
Tabmnuua 1.2

Hanpasnenue Bun

Texnomorusa

BOCHUTATEIHLHOM
NEITEILHOCTU

BOCHUTATEILHOM
NEITEILHOCTHU

BOCHUTATEILHON
NEeATEIbHOCTH

Komnerenuus

Pe3ynbTatsl
o0ydeHus

I1K-37 - CnocoGen
PUMECHSTh
U(PPOBBIE CHCTEMBI

V-6 - Paznuuath
TEXHOJIOTUYECKUE
0COOEHHOCTH,

B 00J1aCTH
SIIEKTPOIHEPTETUKU

OIIpeAeIIATh
ONTHMAaJIbHbIE
TEXHUUYECKHE
CpeacTBa
peanuzanuu

1M (POBBIX CUCTEM
3aIUTHI,
aBTOMATHKH,
U3MEpPEHHI U yueTa

[1-4 - BbINOJHATH C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
MHCTPYMEHTAIBHBI
X CHCTEM
pa3paboTKy
JJIEMEHTOB U
MOJyJIE
MIPHUKJIATHOTO
MIPOrPaMMHOTO
obecrieueHus st
3a/1a4 yrnpaBIICHUS
nudpoBbIMU
yCTpONCTBaMU
3aIUTHI,
aBTOMATHUKH,
U3MEpPEHUI U yueTa

Texuomorusa
CaMOCTOSITEIILHOU
paboThl

po(OpHUEHTAITNO
HHas
JIESITEIILHOCTh

[Tpodeccronanbu
0€ BOCIIMTaHHE




1.4. IIporpaMMa AUCHMILTUHBI peau3yeTcsl Ha TOCyAapcTBEHHOM si3bike Poccuiickoii @eneparui .
2. YYEBHO-METOAUYECKOE U UH®OOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
JuaeMeHTHas 0a3a HU(POBOM 3alIUTHI U ABTOMATHKH

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. CaxneB, A. M.; LludpoBpie ycTpoiiCTBA U MHUKPOIPOILECCOPHI : yuyeOHOe mocobue.; 30JI0TOM KOJIOC,
Hosocubupck; 2015; https://biblioclub.ru/index.php?page=book&id=458701 (DnekTpoHHOE U3IaHNE)

2. CaxueB, A. M.; LudpoBbie ycTpoiicTBa MU MHKPOIPOLECCOPHl : yueOHO-METOIUYECKOoe IMocolue.;
HoBocubupckuii rOCy1apCTBEHHBIN TEXHUYECKHMN YHUBEPCUTET, HoBocubupck; 2017,
https://biblioclub.ru/index.php?page=book&id=576503 (DnexTpoHHOE U3/1aHUE)

3. Caxues, , A. M.; LludpoBsie ycTpoiicTBa U MHKpompoueccopsl : ydyeOHoe mocodue.; HoBocubupckuit
TOCYAapCTBEHHBIA arpapHbiii yHUBepcuteT, HoBocuOupck; 2015; http://www.iprbookshop.ru/80399.html
(OnexTpoHHOE U3aHUE)

4. CaxueB, , A. M.; HudpoBbie ycTpoiicTBa U MHUKPOIPOLECCOPHI : y4eOHO-METOJUUECKOE IOCOOHE.;
HoBocubupckuii roCyJapCTBEHHBIN TEXHUYECKUU YHUBEPCUTET, HoBocubupck; 2017,
http://www.iprbookshop.ru/91482.html (QnexkTpoHHOE H31aHNUE)

IleyaTHBIE M3TaHUS

1. Mukymun, A. B., Caxues, A. M., Cenunun, B. U.; lludpoBsie ycTpoiicTBa 1 MHUKPOIIPOIIECCOPHI : y4ueO.
nmocoOue JJI CTYyICHTOB BY30B, 00YYaIONIUXCs MO HANPABJICHUIO TOATOT. AUIUIOMHUP. crieruaiuctoB 210400
(654400) - Tenekommynukanuu.; bXB-Ilerepoypr, Cankt-IlerepOypr; 2010 (1 7k3.)

2. Kortos, O. M., Kproukos, Il. A.; OcHOBBI npeacTaBieHus U 00pabOTKH JaHHBIX B ITU(POBBIX CHCTEMAX :
y4yeOHOe Tmocobue nJis CTYACHTOB By3a, OOYyYalOIIMXCS 110 HampaBjieHuio moarotoBku 13.04.02 -
DJeKTpOo’HEepreTHKa U ANEeKTpoTexXHuKa.; M3natenbcTBo Ypanbckoro yHuBepeurera, Ekarepunoypr; 2020 (11
9K3.)

IIpodeccnonanbubie 0a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

He ucnons3yrores

Matrepunansi aas jauy ¢ OB3

Becy xontent OBC mpencrasineH B Buze (ailioB crnenuansHOro ¢opmara Jjisi BOCIPOU3BEICHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIIOIB30BaHUEM SKPAaHHOMN JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

ba3nl JaHHbIX, I/IH(])()pMaIIHOHHO-CHpaBO‘lHLIe H IMMOUCKOBbLIC CUCTEMbI

He ncnonb3yrorcs
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
JuieMeHTHas 0a3a HUGPOBOI 3alIUTHI H ABTOMATHKH

Cgenenusi 00 OCHAIIEHHOCTH JUCHUILIMHBI CTIENUATU3UPOBAHHBIM M J1a00PATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecredyeHueM



Taomnuma 3.1

Buabl 3ansaTmii

OCHAaIIeHHOCTh CHEeNHAJIbHBIX
NOMeleHUH U MOMelleHUi 15
CaMOCTOATEIbHOI padoThI

IlepeyeHb JIMLIEH3UOHHOTO
NPOrpaMMHOro obecneyeHust

Jlexmum

Mebens ayauTopHast ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYZCHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3alIiy y4eOHOTO
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

He tpebyercs

[IpakTrueckue 3aHATHS

Mebens ayauTopHasi ¢
KOJIMYECTBOM pabo4HX MECT B
COOTBETCTBHUH C KOJIHMUECTBOM
CTYZCHTOB

Pabouee mecto npenonaBarens
Jocka aynuropHas

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiK y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMu

He tpebyercs

JlaGopaTopHsbie
3aHATUA

PabGouee mecto mpenogaBaTens

HepCOHaHBHHe KOMIIBIOTCPHI I10
KOJIMYCCTBY 06yanOH_[I/IXC5I

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU U
HOpMaMH

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranuu

Pabouee mecTo npenoaaBaTeist

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHH3aIH YIeOHOTO
nporiecca B COOTBETCTBHH C

He tpeOyercs




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYJCHTOB

Pabouee mecTo mpernogaBaress

HepCOHaHLHHC KOMIIBIOTCPEI 110
KOJIMYCCTBY 06yqa}0m1/1xc;1

Oo6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

He tpeGyercs

CamocrogrenpHas
paboTa cTyIeHTOB

[TepconanbHble KOMIBIOTEPHI IO
KOJINYECTBY 0OYYaIOLINXCS

Ob6opynoBanue,
COOTBETCTBYIOIIICE TPEOOBAHUSAM
OpraHu3aIuy yueOHOTO
polecca B COOTBETCTBHHU C
CaHUTAPHBIMU MIPABUIIAMU U
HOpMaMu

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES
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