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1. INTAHUPYEMBIE PE3VJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUS OBPA3OBATEJBLHOM ITPOI'PAMMBI

Hacrosmas paGouas nmporpamMma JTUCIUILUIMHBI YCTaHABIUBAET TPEOOBaHUS K 3HAHUSIM
U YMEHHUSM CTyIeHTa, a TaKXkKe ONpeleNsieT COJICpKaHWe W BUABl YYCOHBIX 3aHATUH U
OTYETHOCTH.

[IporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM o0Opa3oBareabHbIM cTangapToMm (CYOC 3++) mo
HAIPABIICHUIO TIOATOTOBKU (ypoBeHb OakanmaBpuarta): 27.03.04 «YmpaBieHHEe B TEXHUYECKUX
CUCTEMaX»;

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTENbHON MPOTrpPaMMON MO HANpaBJICHUIO
noarotoBku 27.03.04 «YnpapieHue B TEXHUYECKUX CUCTEMAX»;

* Yuebubm ianom MI'TY um. H.D. baymana no nampasnenuto noarotosku 27.03.04
«YTpaBieHHe B TEXHHUECKUX CHCTEMax.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYETCs  (OPMHUPOBAaHHME  KOMIICTEHIIWH,
npenycmorpeHHbix OIIOII nHa ocnoBe CYOC 3++ no HampasiieHuto noarotosku 27.03.04
«YTmpaBiieHHE B TEXHUYECKUX CHCTeMax» (YpOBEHb OakajgaBpHara)

Koa kxomnerenumnu Dopm
10 CYOC 3++ PMYJHPOBKA KOMIIETEHIINH
IIpodeccnonanbHbie KOMIIETEHIIUN COOCTBEHHbIE
[IKC-4
(27.03.04/31 Cnoco0eH npou3BOAUTH PacuéThl U IPOSKTUPOBAHUE OTIETBHBIX
Cucremsl u OJIOKOB M YCTPOWMCTB M BEIOMPATh CTAHJAPTHBIC CPEICTBA AaBTOMATHKH,
TEXHUYECKUE M3MEPUTENbHON U BEIYUCIUTENbHON TEXHUKH TSl IPOSKTUPOBAHUS
cpencTBa CHCTEM aBTOMATH3AIIUU U YIIPABJIEHUS B COOTBETCTBUU C TEXHUYECKUM
aBTOMATHU3AIlMN U | 3a/laHueM
yIpaBJIeHUs)
[IKC-6
(27.03.04/31
Cucremsl 1
TeXHIECKIE Crnioco0eH K y4acTHIO BO BHEJIPEHHE PE3YJIbTAaTOB pa3paboTOK CPEACTB
Y CUCTEM aBTOMAaTHU3allMH U YIIPaBJI€HUS B TPOU3BOICTBO
cpencTaa
aBTOMAaTH3aIuu 1
yIpaBJIEHUS)

JUia Kateropuil «3HaTh, yYMETbh, BIAAETH» IUIAHUPYETCA IOCTHKEHUE DPE3YJIbTaTOB
oOyuenus (PO), BHoOcCAmMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaAg B (opMmupoBaHHE
KOMIIETEHIINH,  NPEAYCMOTPEHHBIX  OCHOBHOW  MHpodecCHOHAIbHOM  00pa3zoBaTeabHOMN
nporpaMmmoii (tab. 1).



Tadoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHITUU

1

2

3

Komnerennus: xoa mo CYOC
3++, popmysnpoBka

HNuaukaTopsl

@DopMbI U METOIbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(hopMHUpPOBAHMIO M PA3BUTHIO KOMIIETEHIIHMHU

[TIKC-4

(27.03.04/31 CucreMsl 1
TEXHUYECCKHE CPE/ICTBA
ABTOMATHU3AINH U YIIPABICHHUS)
CriocoOeH pou3BOIUTh PACUYETHI U
MIPOSKTUPOBAHKUE OTICTHHBIX
OJIOKOB M YCTPOICTB U BHIOMPATh
CTaHJIaPTHBIE CPEACTBA
ABTOMATHKH, U3MEPUTEIBHON U
BBIYHCITUTEIILHON TEXHUKH JJISI
MPOCKTUPOBAHUS CHCTEM
ABTOMATH3AIMH U yIIPABJICHHUS B
COOTBETCTBHH C TEXHHUECKUM
3aJlaHuEM

3HATD

- OCHOBHBIE METO/IbI ¥ CPEJICTBA MPOCKTUPOBAHUS
OTJICJIbHBIX OJIOKOB U YCTPONUCTB CUCTEM
ABTOMATHU3ALIMH U YIIPaBICHUS

- ocHoBHbIE CAIIP s npoekTupoBaHUsI CUCTEM
ABTOMATHU3ALMH U YIIPaBICHUS

YMETbDH

- OCYIIECTBIIATh UACHTU(PUKAINIO HH(HOPMATMOHHON
CUCTEMBI

- BBIOMpATh CTAaHJAPTHBIC CPEICTBA ABTOMATHKH,
WU3MEPUTENIBHON U BBIYMCITUTENILHON TEXHUKHU IS

IMPOCKTUPOBAHUA CUCTEM aBTOMATU3allMU U YIIPABJICHHUA

BJIAJIETD

- HaBbIKaMHU IMPOCKTUPOBAHHA C IPUMCHCHHUEM CPCICTB

CAIIP oTnenbHBIX OJOKOB U yCTPOUCTB CUCTEM
ABTOMATHU3AIMU U YIIPABJICHUS

®opMbl 00yUeHHS:

@dpoHTaNbHAS U TPYIIIOBask (OPMBI.

MeToabl 00y4eHus:

CrnoBecHeblit MmeToa o0ydenwus (JIekiun)

Mertoapl mpakTuueckor padboTel (CeMuHaphI)
Haomronenue u McciieqoBaTeiibCKAil METOL
(JTaboparopubie pabOTHI)

Mertoa npobsemuoro ooydenusi(CamocrositebHas
pabora)

(B TOM YHCIIC BBITTOJIHEHUE KYPCOBOTO IMPOCKTA)
AKTHBHbIE H HHTEPAKTHBHbIE METObI 00yUeHUsI:
00CyXIeHUE MPAKTUYECKUX TPUMEPOB Ha JICKIUIX
CEeMHHAapax

[TIKC-6

(27.03.04/31 Cucremsl u
TEXHUUYECKHE CPEJICTBA
ABTOMATH3AIIMU U YIIPABJICHUS)
CriocobeH K y4acTuIo BO
BHEJIPEHUE PE3yJIbTaTOB
pa3paboTOK CPEICTB M CUCTEM
ABTOMATH3AIIMU U YIIPABJICHUS B
MIPOM3BOICTBO

3HATD
- OCHOBBI IIPOEKTUPOBAHMSI, KOHCTPYUPOBAHUS U
IIPOU3BOJICTBA CPEACTB U CUCTEM aBTOMATU3aLUU U

yIpaBiICHUS
YMETb

- 000CHOBBIBATH npeajaracMbi€ TCXHUYCCKHUEC PCIICHUA

- IPUMEHATh OCHOBHBIE METO/IbI KOHTPOJIS
M3rOTOBJIEHUS pa3padbaTbiBaeMbIX 00BEKTOB
BJIAJETH

- HaBBbIKaMU BBITMIOJHEHUs paboOT B paMKax pa3paboTKu
TEXHOJIOTUYECKOTO ITpoLecca

®opmbI 00yUeHH:

®poHTanbHas ¥ rpynmnoBas GopMel.

Metoabl 00yueHus:

CnosecHblil MeTo 00ydenus (Jlekiun)

Mertoab! npakTrueckoi pabotsl (CeMHHApPHI)
Habmonenue u MccnenoBarenbckuii METOL
(JIaGopaTopHblie paboThI)

Merton npobiemHoro ooydeHusi(CamocrosiTebHas
paborta)

(B TOM YHCIIEe BBITIOJTHEHUE KYPCOBOTO MTPOESKTA)
AKTHBHbIE H HHTEPAKTHBHbIE MeTObI 00yYeHUsI:
00CyX/IeHUE MMPAKTHYECKUX IPUMEPOB Ha JICKIUAX U
CeMHMHapax




2. MECTO /UMCHOUIUVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMbI

Hucuummuaa BxoauT B Onok bl «Jucuummuael  (MOgynn)» oOpa3oBaTelbHOM
nporpamMmsbl OakajiaBpuara 1o HampasiaeHuto 27.03.04 «YnpaBieHUEe B TEXHUYECKUX CHCTEMAax).
W3ydyeHne AMCHMIIIMHBI MpEANoaraeT IpeABapUTEIbHOE OCBOEHHE CIIEIYIOIINX
JTUCIUIUIMH y4eOHOTO TUIaHa:
— IIporpamMmmupoBanue U OCHOBBI aJITOPUTMHUBALINH;
—  DJEeKTPOTEXHUKA U NEKTPOHHUKA;
— Teopus aBTOMaTH4ECKOTO YIPaBICHUS;
— MogaenupoBaHue CUCTEM YIIPABIICHUS;
— TexHuyeckue cpeAcTBa aBTOMaTU3aLUU U YIIPABICHUS;
— OcHOBBI KOHCTPYUPOBAHUS IPUOOPOB YIPABICHUS U TEXHOJIOTUYECKON MOATOTOBKU
UX MPOU3BOJICTBA;
— DIJIeMEHTHI U yCTPOMCTBA CUCTEM aBTOMATHUKH.
OcBoeHHe JaHHOW TUCIHUIUIMHBI HEOOXOIUMO KakK MPEALISCTBYIONIee I CIASAYIOIINX
JTUCLUIIIMH 00pa30BaTeIbHON TPOrPAMMBI:
— Hayuno-uccnenoBarenbckas padbora;
— IIpenaunnomHas npakTuka.
OcBoeHue y4eOHOM TUCIUILUIMHBI CBSI3aHO ¢ (POPMHUPOBAHUEM KOMIIETEHLUN C y4ETOM
Matpuiel  komrerenuuid OIIOIl nns wanpaenenust (ypoBeHb OakamaBpuara): 27.03.04
YrpaBieHue B TEXHUYECKHX CUCTEMaXx.



3. OBBEM JUCHUIIJINHBI
OO6mmit o00beM JUCHMIUIMHBI COCTABISET 7 3adeTHBIX eauHuil (3.e.), 252
aKaJeMUYECKHUX yaca (189 aCTPOHOMHUYECKUX 4acoB). B TOM qyHcIie:

1 cemectp — 4 3.¢e. (144 ax.4.), 2 cemectp — 3 3.¢. (108 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI 10 BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX Yacax)

O0bem no cemecTpam, aKaj. 4.
. KosauyecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHol padoThl
Bcero AMCIUILINHBI
1 2
O0beM AUCIUTUIMHBI 252 144 108
AyautopHasi pabora* 102 72 30
Jlexumu (JI) 46 36 10
Cemunapsl (C) 38 18 20
JlaGopaTtopHubie padoTs (JIP) 18 18 0
CamocrositesbHas padora (CP) 150 72 78
HpOp&?OTKa yueOHOro Marepuana 575 45 125
JeKIUI
IToaroroBka k ceMruHapam 475 2.25 2.5
[ToaroroBka K 1a00paTopHBIM paboTam 10 10 0
IToaroToBka K pyoexHOMY KOHTPOJIO 12 9 3
BerlionHeHne KypcoBOro MpoeKTa 54 0 54
Jpyrue Buapl caMOCTOSITENIbHON pabOThI 63.5 46.25 17.25
Bua npoMexyTo4HOM aTTecTAUMU 3auéTt 3auér
JA3ur

*B TOM uyHclie, B (hopMe MPaKTUIECKOH TTOATOTOBKH



4. COJEPXKXAHUE JUCIHUIJIUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIUAIIINHBI C YKASAHUEM
OTBEIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHATUI
Tabauua 3. ConepkaHue TUCIUILUIUHbBI
Bunel 3anaruii*, yacel Komnerenuuu, Tekymuii KOHTPOJIb Pe3yJbTATOB 00y4eHHs
3aKpenieHHbIe 32 Banas
Ne i/ Tema (Ha3BaHueE) MOAYJISA o
( ) Y J C JIP CP | Temoii (koxmo CYOC Cpox DopmblI (Mun/
34+4) (nenenst) MaKc)
1 cemectp
Tpunummst nocrpoenns JlabopaTopHBIe pabOTHI 6/10
MHKPOITPOLIECCOPHBIX CHCTEM
1 ynpasienus. OOmue cBeeHns 0 12 6 8 24 | IIKC-4, IIKC-6 6 PyGesKHBIH KOHTPOIIb 12/20
MHUKPOKOHTPOJUIEPaX C pa3IuaHON
APXUTEKTYPOIi. HUTOTIO: 18/30
T T p—— JlabopaTopHbIe pabOTHI 6/10
2 g:&%%i%mﬂ ? MHKPOTPOHECCOPHE 12 6 8 24 TIKC-4, TIKC-6 12 PyOesxHBII KOHTPOJIb 12/20
HUTOI'O: 18/30
}CII/ICTCMa KOMaHJi MUKPOKOHTPOJLIIEpa. NaGopatopbie paboTs: 3/5
3BIKU IIporpammupoBanus. Cpena
3 pa3paboTKu, OTiIaaKa U 12 6 2 24 [IKC-4, IIKC-6 18 .
[pOTPaMMHPORAHHE Py0exHbIi KOHTPOIIh 21/35
MHUKPOKOHTPOJIICPOB. HUTOI'O: 24/40
HUTOTI'O 3a cemectp 36 18 18 72 - - - 60/100
2 cemecTp
@OyHKINOHAIBHBIE CXEMBbI
MHKPOIIPOLIECCOPHBIX CUCTEM PyGesxHbIIT KOHTPOIB 60/100
4 YIpaBJIEHUS! BHELITHUMHU 10 20 0 24 | [IKC-4, IIKC-6 10
ycrpoiictBamu. IIpuHImns UTOrO: 60/100
YIpaBIEHUSL.
5 KypcoBoii mpoekt - - - 54 - - - 60/100
HUTOTI'O 3a cemecTp 10 20 0 78 - - - 60/100

*B TOM uHcle, B (hopMe MPAKTUIECKOH TTOATOTOBKH



CoaeprxkaHue JUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIYJIsIM)

Ne,

w/n HaumenoBanue MoayJis, coaep:Kkanue Yacel

«IIpHIHUIIBI TOCTPOECHUS MUKPONIPOLECCOPHBIX CHCTEM yIPaBJIeHHS.
1 O01mme cBeIeHUsI 0 MUKPOKOHTPOJLJIEPAX € PA3JIHYHOMI
ApPXHTEKTYPOiD»

Jleknun 12
[IpyHUMIIBI  [TOCTPOEHMSI MHUKPOIPOLIECCOPHBIX CHCTEM  YIIPaBJICHUS.

1.1 OcHOBHBIE  TOHATUA W omnpeneneHus. DyHKIUOHANbHAs  cXema 2
MUKPONPOLIECCOPHON CUCTEMBI YIPABJICHUS.
Apxurektypa MukpokoHtpoiuiepa 1816BES1. Crpyktypa mnamsrw,

1.2 | peructpsl ymnpaBiaeHMsT U KOHTpOis. (DYyHKIMOHAJIbHBIE BO3MOXKHOCTH. 2
AHaJIoru ¢ pacuIMpeHHbIMH (PYHKIHSIMU.
Apxurexktypa Mukpokontpoiuiepa dsPIC33F. Crpykrypa mnamsrty,

1.3 | peructps! ynpasnenns u koHTpoIs. PyHKIHOHATHbIE BO3MOKHOCTH. 2
1.4 | AHAJOIH € PaCIIMPEHHBIMU QYHKIUAMH. )
Apxurektypa wmukpokontpoiuiepa dsPIC33F. Crpykrypa mnamsaru,

L5 | perucrps! ynpaBienns u KoHTpOIISL. 2
1.6 | CYHKIHOHAIBHBIE BO3MOXKHOCTH MUKpOKOHTposiepa dsPIC33F. o)

CemuHapbl 6
Cl1.1 | MukpormponeccopHble CUCTeMBI yrpaBiieHUsl. PYHKIIMOHAIbHBIE CXEMBI. 2
C1.2 | U3ydyenue apxurekrypbl MUKpoKOHTposuiepa 1816BESI. 2
C1.3 | U3yuyenue apxurekrypbl MUKpoKoHTposuiepa dsPIC33F. 2
JlaGopaTopHble paboThI 8
N3zyuenne pabotet MIICY Ha 6a3e aHaIOrOBBIX MUKPOKOHTPOJLIEPOB
JIP1.1 4
ADuC836.
JIP1.2 | I'enepaniys UMIYJIbCHBIX CUTHAJIOB 33JIaHHOM YaCTOTHI. 4
CamocrosiTesbHast padora 24
CP1.1 | [IpopaboTka yuebHOro MaTepuasia JeKIun 1.5
CP1.2 | IloaroroBka Kk ceMruHapam 0.75
CP1.3 | [loaroroBka k 1a60paToOpHBIM paboTaM 4
CP1.4 | TloaroroBka K py0e:KkHOMY KOHTPOJIIO 3
CP1.5 | Ipyrue BuJibl CAMOCTOSATENBbHON paboThI 14.75
) «@yHKuuM 00padoTKH M NepeAayn HHPOPMALMHA B
MHKPOINPOLECCOPHBIX CHCTEMAX))
Jlexknun 12
21 O6men wuHbpopmarmeint B MII  cucremax. Buasl u  ocobeHHOCTH )
) uHTEpQEICcoB.
29 Ob6men uH(popmanueld B pexUMe MpephIBaHUM M TMPSAMOro JOCTyna B )
aMSTh.
2.3 | O6men uapopmanmei o natepdeiicam SPI u 12C. 2
2.4 | Ucnons3zoBanne ALl B MUKpOITPOLIECCOPHBIX CUCTEMAX YIPABICHUS. 2
2.5 | HUcnonb3oBanue [IAIl B MUKpOIPOLIECCOPHBIX CUCTEMAX YIPABIEHUS. 2
2.6 | lludposas o6paboTka curHanoB. CUTHaJIbHbIE MUKPOIPOIECCOPHI. 2
CemuHapsbl 6
2.1 Opranusanus oOMena uHpopmarmeir ¢ MUKpokoHTposmiepom ADuC836 mo 2.1

untepdericam SPI u 12C.




C2.2 | Uzyuenue paborsl ALIIT B MukpokonTposiepe ADuC836. C2.2
2.3 N3yyeHme pabotol LLAM B MMKpoKoHTponnepe ADuC836. 2.3
JlaboparopHblie padboThl 8
Nzydenne pabotel MIICY Ha 6a3e aHATOTOBBIX MUKPOKOHTPOJLIIEPOB
JIP2.1 4
ADuC836.
Amnanoro-uugpoBoe mpeodpazoanue curnaina. [lepecsiika 1aHHBIX yepes
JIP2.2 . 4
UART c 3a1aHHOI CKOPOCTBIO.
CamocrosiTesbHasi padoTa 24
CP2.1 | IIpopaboTka yueOHOTO MaTepHraia JEKIIHI 1.5
CP2.2 | [loaroroBka K ceMHHapam 0.75
CP2.3 | IloaroToBka K 1a00paTOpHBIM paboTam 4
CP2.4 | IloarotoBka K pyOoe:KHOMY KOHTPOJIIO 3
CP2.5 | lpyrue Buabl CaMOCTOSTEIIbHONW PaObOThI 14.75
«CucreMa KOMaHJ MUKPOKOHTPOJJIepa. SI3bIKH MPOrpaMMHUpPOBaHHUS.
3 Cpena pa3padoTku, 0TJIaIKAa M IPOIPAMMHUPOBAHNE MUK -
POKOHTPOJLIIEPOB)
Jlexknun 12

2 ; Cucrema koman1 Mukpokontposuiepa 1816BEST. 4

3431 Cucrema koman MukpokoHntpoJsuiepa dsPIC33F. 4

35 Ctpykrypa MPOrPaMMBI. OcobenHoctu MPOrPaMMHUPOBAHUS ’

' MUKPOKOHTPOJIJIEPOB Ha s13bIKe acceMoOuiep u Cu.

3.6 | Cpena pa3paboTku, OTIa/IKa U MPOTPAMMUPOBAHIE MUKPOKOHTPOIIJIEPOB. 2
CemuHapbl 6
Ornazka GparMeHTOB YHPaBISIOMIMX TporpaMMm MUKkpokoHTposuiepa ADuC836 B

C3.1 | cpene DebugV2. Msyuenue paboTsl TaiiMepoB. M3ydeHume pabOTHI CHCTEMBI 2
NPEPHIBAHUM.
32 Ornazka GparMeHTOB YHPaBISIOMIMX TporpaMMm MUKpokoHTposuiepa ADuC836 B 2
' cpene DebugV?2. U3yuenue pabotst LIAIL
C3.3 | Cpena pazpaborku MPLAB_IDE. 2
JlabopaTopHbie padoThl 2
Nzyuenune pabotet MIICY Ha 6a3ze aHamOTOBBIX MUKPOKOHTPOJIEPOB
JIP3.1 | ADuC836. I'enepanusi CHHYCOUIaJIbHOTO CUTHAJIA 33IaHHOU YaCTOTHI C 2
MTOMOUIBI0 I PO-aHAIOTOBOr0 MpeoOpa3oBaTelsl.
CamocrosiTesbHasi padora 24
CP3.1 | IIpopaboTka yueOHOTO MaTepHaia JCKIIHMA 1.5
CP3.2 | [loaroroBka K ceMHHapam 0.75
CP3.3 | [loaroroBka K J1JabopaTOpHBIM paboTam 2
CP3.4 | IloaroroBka K pyOe:KHOMY KOHTPOJIIO 3
CP3.5 | /Ipyrue BHJIbI CAMOCTOSATENBHOM paboThI 16.75
4 «@DYyHKIHOHAJIbLHBIE CXeMbl MHKPOIPOIECCOPHBIX CHCTEM YNPABJIEHUSI
BHENIHUMU ycTpoiicrBamu. [IpuHIMnGI ynpaBiaeHus
Jlexkmun 10

4.1 | Mukpormporeccopsl B cucTemMax ynpasieHus. [IpakTuueckue acreKThl. 2

49 [Tonyuenne nadopmanuu 06 oO6bekTe ynpapieHus. JlaTayuku GU3HIECKUX ’
MapaMeTpoB.

4.3 HpI/IHLII/IHI:I yapaBJICHUS  aHAJIOTOBbBIMU ~ UCIHOJHUTCIIbHBIMHA yc’I‘pOﬁCTBaMH. 2

MPIKpOI[BI/IFaTCHI/I TIOCTOSAHHOT'O TOKaA.
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[Mpunnuner ynpaeieHuss nU(POBBIMH HCHOIHUTENBHBIME YyCTpoiicTBamu. Pere.

4.4 2
Cxembl BKITIOYCHHSI.
45 [lpuHnKEl  ynpaBieHUs TUQPOBBIMA  WCIOTHUTEIHHBIMH  yCTPOWCTBAMH. 2
) [laroseiii geurarens. Mcmons3opanue [IIMM B mukpokontpomiepe ADuC836.
CemuHapbl 20
C4.1 | Cxembl BKIIOYECHUS JATYUKOB B MUKPOIIPOLIECCOPHBIX B CUCTEMAX. 2
C4.2 | ®opMupoBaHKEe YIPABISIONIUX CUTHAIOB JIJISl UCIIOJHUTEILHBIX MEXaHU3MOB. 2
C43
C4.4 [Toaxmrouenue knaBuatTypsl 4x4 K MUKPOKOHTPOJLIEPY. 4
C4.5 | YnpaBnenue rpynnoii CEeMHUCEIMEHTHBIX HHIUKATOPOB C OOLIMM aHOIOM HIIH 4
C4.6 | xaTtonom.
C4.7 .
C4.8 VYupapnenue paboTOM IBUTATENS TOCTOSTHHOTO TOKA. 4
C4.9 .
C4.10 VYupasnenue padOTOM MIAroBOro JIBUTATEIIS. 4
CamocrosiTesibHas padora 24
CP4.1 | [IpopaboTka yuebHOrO MaTepuasa JeKIun 1.25
CP4.2 | IloaroroBka K cCEMUHapam 2.5
CP4.3 | IloaroroBka Kk py0eKHOMY KOHTPOITIO 3
CP4.4 | llpyrue BUabl CaMOCTOSITENBHON pabOThI 17.25
5 KypcoBoii npoekt 54
CP5.1 | BeimosHeHne KypcoBOro MpoeKTa 54
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S.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBLHON
PABOTBI CTYJIEHTOB

CamocTtosTenbpHas pa60Ta CTYACHTOB IO AUCHHUIUINHEC obecreunBaeTCs clIeayronmumu y‘IGGHO—
MCTOANYCCKUMU MaTCpUalaMu:

l.
2.

Pabouas nporpamMmma AMCHUIIIINHBL.

[lepeuens yueOHON JTUTEpaTyphl M AOMOJHUTEIBHBIX MAaTEpUAIOB, HEOOXOIUMBIX IS
0cBOCHMA AucuUIUMHBl [Pa3gen 7 PaGoueil mporpaMMbl IUCIUILTAHB .

[lepeuens pecypcoB cetu «HTEpHET», pEKOMEHIYEMBIX I CAMOCTOSTENIbHON pabOThI
Mpu OCBOCHMHM TucuUIUuHbI [Pa3nen 8 Paboueil mporpaMMbl AUCIUIUIMHBI .
Metoauueckue yka3zaHus A OOy4yarolUUMXcs MO OCBOCHHUIO IUCHUIUIMHBL [Paznen 9
Paboueit nporpaMMbl AUCITUTIINHBI].

[Tepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUH, UCIIOJIB3YEMBIX MPU U3yUYECHUU JTUCIUILIUHBI,
BKJIIOYas IMEpPEeYeHb IPOrPaMMHOTO o0ecredeHns, HH(POPMALMOHHBIX CIPAaBOYHBIX
cucteM © mnpodeccuoHanbHbIX 0a3  nmanubix[Pazmen 10 Pabouelr  mporpaMmbl
JTACITUILINHEI |.

CTyneHThl MONYYalOT JOCTYN K YKa3aHHBIM MaTepuallaM HauuHas C IEepPBOTO 3aHATHS IO
mucuuiuimae, B coorseTcTBru ¢ OIIOIL
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUISI TPOBEJIEHMSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHOI ATTECTALMM CTYJIEHTOB MO
JUCHUIJINHE

®onn  omeHouHbix cpenctB (POC) mnmsg TpoBEeNEeHHMs TEKYIIEro KOHTPOJIS |
IPOMEXYTOYHOW aTTECTAllMM OOYdYalOIMXCsl 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM 3TanoB UX (OPMUPOBAHUS B MPOIIECCE OCBOCHUS 00pa3oBaTeNIbHOM
nporpammel  (pazgen 1). ®OC obecrieynBacT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yNbTaTOB 00YUYECHMsI, 3aMJIAHUPOBAHHBIX JJIs1 AUCLIUILINHBIL.

®OC BKIIOYAET B ceOs:

— TIepeyeHb KOMIETEHLUH C yKa3aHHWEM JTarnoB WX (OPMUPOBAHHS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHue MOoKa3arejaed U KPUTEPHUEB OLECHMBAHMS KOMIIETCHLIMM Ha Pa3IMYHBIX 3Talax HUX
dbopMuUpOBaHUs, ONMCAHUE IIKAJl OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE Ul OLICHKH 3HAHUM,
YMEHMH, BIaJJIeHUI U (WIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIM B MPOLIECCE OCBOSHUS 00pa30BaTeIbHOM MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEICNAIOIINE IPOLEIypbl OLIEHUBAHUS 3HAHUM, YMEHHUH,
BIaJCHUA W (WJIM) OIbITa MAEATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS AUCUMIUIMHBI MPOU3BOAUTCA B cOOTBETCTBUM C llojokeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M IIPOMEXYTOUHOM arrectauuu cryneHtoB MI'TY um. H.O.
baymana.

OOC sBRsieTCs MPUIIOKEHUEM K IaHHOM paboueii mporpaMMe AUCIUILTUHBL

13



7. IEPEYEHb VYUYEBHOW JIMTEPATYPBI ¥  JONOJHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JJIs1 OCBOEHUA JTUCIUITJIMHBI

Jureparypa

1.  HooxwioB b. M. Mukpomnpoueccopbl U1 UX NPUMEHEHHE B CUCTEMaXx YIPABIICHUS:
yueb. mocobue / Hopoxuno b. M.; MI'TY um. H. D. baymana. - M.: U3a-80 MI'TY um. H. 3.
baymana, 2014. - 81 c.: . - bubnuorp. B konue opour. - ISBN 978-5-7038-4050-4.

2. Xsom C. T., Bapnunckuii H. H., [Tonos E. A. Muxponpoueccopsl 1 MUKpoOBM B
CHUCTEeMax aBToMaTH4ecKoro ynpasienus: cripaBoyauk / Xsomr C. T., Bapaunckuit H. H., [Tormos
E. A.; o6m1. pen. Xsom C. T. - JI.: Mammnoctpoenue, 1987. - 639 c.

3.  XaproB B. fI. MukporporeccopHbie cucTeMbl: yueo. mocobue s By30B / XapToB B.
. - 2-e u3g., ucnp. u jgon. - M.: Axkanemus, 2014. - 367 c.: un. - (Breicuiee oOpa3zoBaHue.
Nudopmatuka u BeiuncautenbHas texHuka) (bakamaBpuar). - bubmumorp.: ¢. 364-365. - ISBN
978-5-4468-0440-5.

4.  Tlpumenenue MHUKPOKOHTpoiiepoB MCS-51 mpu NpPOEKTUPOBAHMM AJIEKTPOHHBIX
YCTPOMCTB YdaebHoe nocobue / Makyxa B.K. - 2014. - URL:
http://www.iprbookshop.ru/45140.html.

5. MukponpoueccopHble CUCTEMbl. ApPXUTEKTypa MUKPOKOHTPOJJIEPOB CEMEHCTBA
MCS-51 Yuebnoe nocobue sl CTyAeHTOB Bcex (opm oOyuenus nHampasienuit 230100.62 -
Wudpopmatnka u BeumMcauTenbHas TexHuka, 010400.62 - IlpukimagHas wMaTemMaThka H
uHpopmaruka, 230104.65 - Cuctembl aBTOMAaTU3UPOBAHHOTO MpoekTupoBanus / JIpskoB U.A. -
2014. - URL: http://www.iprbookshop.ru/64120.html.

6.  ACIHEeKTbl MPOEKTUPOBAHUS OJJIEKTPOHHBIX CXEM Ha OCHOBE MHKPOKOHTPOJLIEPOB
Yuebnoe mocobue mis CIIO / Crnecapes A.U., Mowuceiikun E.B., Yeresanes 10.I°. - 2020. -
URL.: http://www.iprbookshop.ru/92365.html.

7.  Muxkpoxontpoiuiepsl cemeiictBa MCS-51. Teopust u nmpakTika Y4eOHO-METOINYECKOE
nocobue / Mouceiikun E.B. - 2017.

8. MuxkpomnporieccopHbie cucTeMbl YueOHOe mocobue it By3oB / Anekcannpo E.K.,
I'pymBuukuit P.U., Kynpusnos M.C., MapteiHoB O.E., Ilandunos .M., Pemuzesuu T.B.,
Tarapunos 10.C., Yrpromos E.I1., [llarypun 1.H. - 2020.

9.  MukponporneccopHble CUCTEMBI yIIpaBICHUS AIEKTPONPUBOIAMH u
TEXHOJIOTHYECKUMHU KoMmruiekcamu YueOHoe nocobue / CumakoB .M., bopoaun A.M., Kotun
H.A., ITankpan FO.B. - 2016. - URL: http://www.iprbookshop.ru/91602.html.

10. Kenno T. IlaroBble aBUTaTenm MU UX MHUKPOIPOILIECCOPHBIE CUCTEMBI YIPABICHHUS:
nep. ¢ auri. / Kenuo T. - M.: DHeproaromuszar, 1987. - 199 c. un. - bubnuorp.: c. 194-198.

11. DnemeHThl cucteM aBTOMaTHKU. YueOHoe mocodue / [Tonomapenko B.K., Xapaukos
E.B., ®aizymnaesa A.B. - 2019. - URL: http://www.iprbookshop.ru/102498.html.

12.  MukpokoHTposiepbl YuebHo-meroaundeckoe nocobue / Pannun JI.I'. - 2018. - URL:
http://www.iprbookshop.ru/90629.html.

HOHOJ’IHI/ITGJ'IBHI)Ie MaTcepHraibl

13. barmateeB B.E., barmareeB E.E., barteipes IO.II. u gp. HWHayktuBHblE U
TpaHc(OpMATOpHbIE  JaTYUKW  JIMHEHHBIX — mepememieHuil.  JlatyukoBas — ammapaTypa
MH(OPMaLIMOHHO-U3MEPUTENBHBIX CUCTEM. - YuebHoe mocobue. U.2. — M: Uzn-Bo MI'VIIL. —
2008. —-C.4-12.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTBI TP OCBOEHUHU JTUCIUIIJIMHbI

1. Canr Kaeapsl «Cucrembl ABTOMAaTHUYECKOIO YIIPABIICHUSI»:
https://mf.bmstu.ru/info/faculty/kf/caf/k1/.

2. Poccuiickas rocygapcTBeHHas oubnaroreka http://www.rsl.ru.

3. TocymapcTBenHas nyOauyuHas HAy4YHO-TEXHUYECKast Ooubanoreka Poccun
http://www.gpntb.ru.

4. bubmmoreka MI'TY um. H.3. baymana. http://library.bmstu.ru.

5. HayuHo-TexHHuueckas O6ubnuoreka Ko MITY UM. H.O. baymana.
https://kf.bmstu.ru/units/nauchno-tehnicheskaya-biblioteka.

6. HayuHo-TexHuueckas 6ubnuorexa Mo MITY UM. H.O. baymana.
https://mf.bmstu.ru/info/library/.

7. Hayunas snextponHas 6ubnuoreka http://eLIBRARY.RU.

8. DnexkTpoHHO-OMONIMOTEeYHas cucTeMa u3aarenberBa «Jlanby http://e.lanbook.com.

9. DnekTpoHHO-OMONMOTEYHass  cUcTeMa  «YHHUBEPCUTETCKas  OuONIMOTeKa  OHJIAHH
http://biblioclub.ru.

10. DnextponHO-O6ubMMoTeuHas cucrema «IPRbooksy http://www.iprbookshop.ru.

11. DnextponHo-6ubnuoreunas cucrema (3bC) «tOpaiit» https://biblio-online.ru.

12. Caiitr UznarensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJIMYECKHE VYKA3AHUSA JJISI CTYAEHTOB IO OCBOEHWIO
JTACIATITAHBI

[Ipuctynas k pabore, KaXIpld CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMaHHE
HUKECIEAYIOLIUE TOT0KECHHUS.

JlMcuuIuIiHa MOCTPOEHa MO0 MOIYJIBHOMY HMPUHIUIY, KaXKIABIH MOAYIb HpPEACTaBISET
co00i1 JIOTMYECKU 3aBEepIICHHbIN pa3ien AUCUUIUIMHBL. B mepBom cemectpe Tpu moxayns. Bo
BTOPOM CEMECTPE OJJUH MOJYJIb, BHIIIOJIHIETCS KypCOBOM IMPOEKT.

Ha nepBom 3anHsiTuuM CTyAeHT mnoiy4daeT HMHGOpMAaLUIO i AOCTYNa K KOMILIEKCY
METOAMYECKIX MaTEPHAJIOB MO JUCIUIUIMHE.

JleKuMoOHHbIE 3aHATHUS MOCBAIICHBI PACCMOTPEHUIO KITIOUEBBIX, 0a30BBIX MOJIOKEHUMN
Kypca 1 pa3bACHEHHUIO YU€OHBIX 3aJaHHU, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

CemMuHapbl MPOBOJATCS ISl 3aKPEIJICHUS] YCBOCHHOM HMH(MOpManuu, nmpuoOpeTeHus
HaBBIKOB €€ NPUMEHEHHs IS pEIIeHUs MPaKTHYECKUX 3ahad B MPEeIMETHOW oO0nactu
JTUCIUTLIAHBI.

JlabopaTopHbie padoThHI TpEIHA3HAYCHBI I MPHOOPETEHUS OIBITa MPAKTHICCKON
peanu3aliid OCHOBHOM Npo(ecCHOHaIbHOM 00pa3oBaTeNbHON MporpaMMbl. MeTroauyeckue
JOKYMEHTbl K J1a0OpaTopHbIM paboTraM IpopadaThIBalOTCS CTYJEHTaMH BO  BpeMs
CaMOCTOSITENIbHOM MOATrOTOBKH. HeoOXoaumblil ypOBEeHb MOATOTOBKH KOHTPOJHMPYETCS MHepen
MIPOBEICHUEM JIA0OPATOPHBIX PabOT.

[IpakTuyeckasi OArOTOBKA MIPU peaU3aliy Y4eOHOM TUCIUIUIMHBI OPTaHU3YeTCs IyTeM
IPOBEICHUSI CEMUHAPOB, NMPAKTUYECKUX 3aHIATUH, JTa0OpaTOPHBIX PabOT M WHAWBUAYAIBHBIX
u(WIKM) TPYNNOBBIX KOHCYIbTAllMi, MpeIycMAaTPUBAIOLIMX y4yacTHEe OOydYarommxcs B
BBITIOJTHCHUH OTJICIBHBIX JJIEMEHTOB padoOT, CBSI3aHHBIX ¢ Oyaymiedl mnpodeccrnoHaIbHON
JESITEIbHOCTBIO.

[IpakTryeckasi MOATOTOBKA MOYET BKJIIOUATh B CeOsl OTNENBHBIC 3aHATHS JEKIIMOHHOTO
TUIIA, KOTOpbIE MpEeAyCMaTpPUBAIOT TMepefady ydeOHOH HMHpOpMauuu 00y4arolumcs,
HEOOXOIUMOW I MOCHEAYIOLIEro  BBIOJHEHUs  paboT, CBA3aHHBIX C  Oy;ymei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHasE padoTa CTY/ACHTOB BKIJIIOYAET CJEAYIOIIME BHUABI: B IEPBOM
ceMecTpe MpopaboTka y4eOHOro marepHaia JIEKLIUH, MOAr0TOBKAa K CEMUHapaM, MOJArOTOBKa K
nabopaTOpHBIM paboTaMm, TMOATOTOBKA K pPYyOEKHOMY KOHTPOJO, BO BTOPOM CEMECTpe
npopaboTka y4yeOHOro Marepuana JeKIHi, MOJroTOBKa K CeMUHapaM, BBIIIOJHEHHE KypCOBOIO
IPOEKTa, MOATOTOBKA K PyOEKHOMY KOHTPOJIO. Pe3ymbTaThl BceX BHIIOB pabOTHI CTYJSHTOB
dopmupylOTCS B BHJE JHUYHOTO PEUTHHra, KOTOPBIM YUHUTHIBAETCS HA MPOMEKYTOYHOMH
arrectanuu. CaMmocTosiTenbHasi padoTa MpeaycMaTpUBaeT HE TOJIBKO MPOPabOTKY MaTepHasioB
JeKIMi, HO M UX pacIlUpeHue B pe3ylbTaTe IIOMCKA, aHaliu3a, CTPYKTYpUPOBAHUS U
NPEJCTaBICHUS B KOMIIAKTHOM BHJIE COBPEMEHHOW WH(POPMAIMKM M3 BCEX BO3MOXHBIX
UCTOYHUKOB.

Texkymuii KOHTPOJIb TPOBOTUTCS B TEUCHHE KAKIOTO MOIYJS, €r0 HTOTOBBIC
Pe3yJbTaThl CKJIAIBIBAIOTCS U3 OLIEHOK IO CIEAYIOIIMM BUIaM KOHTPOJIBHBIX MEPOIPUSTHIA:

- JJaboparopubie paboTHI;
- Py0OesxHbIi KOHTPOIIb.

OcBoeHHME AMCIUIUIMHBI M €€ YCIEITHOE 3aBepIIeHHe Ha CTaTul MPOMEKYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PETyJsipHOM paboTe BO BpeMsl ceMecTpa U IUIaHOMEPHOM
MPOXOXKICHUN TEKYyIIero KOHTpousss. HabpaTh pedTHHT 10 BceM MOIYISIM B KaXKIOM CEMECTpe,
OpOMTH MO KaXAOMY MOJYJII IUIAHOBBIE KOHTPOJIBHBIE MEpPONPUSATHS B  TEUCHHE
9K3aMEHAIIMOHHOHN CeCCHH HEBO3MOXHO.

Jlns 3aBepiieHust pabOThl B CEMECTpPE CTYACHT JIOJDKEH BBINOJIHUTH BCE KOHTPOJIbHBIE
MEPONPUSITHSL.
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IIpomexyTouyHass aTrrecTanys [0 pe3yibTaTaM MEPBOIO CEMECTpa MO JUCIUILINHE
npoxoauT B ¢opme 3aueta. [IpomexxyTrouHasi artecTanusi 1o pe3yibTaraM BTOPOTO ceMecTpa
npoxoauT B popme auddepeHnnpoBaHHOrO 3a4eTa, 3a4eTa.

MeToaMKa OLEHKH 10 PEHTHHTY

CtyneHT, BBIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TJIAHOM 3a[aHUs U CHIABIINNA
BCE KOHTPOJIbHBIE MEPOMPUSTHS, MOJIy4aeT UTOTOBYIO OLEHKY IO TUCIUIUIMHE 3a CEMECTp B
COOTBETCTBUU CO IIKAJION:

PeiiTuHT Onenka Ha 3a4eTe
85 -100 3adreHo
71 -84 3a4TeHO
60— 70 3a4yTeHo
0-59 He 3aureHo

OneHuBaHue IOUCLMIUIMHBL BeAeTcd B cOOTBeTCTBMM ¢ [lonokeHneM o TeKylleM
KOHTpOJIE YCIIEBAEMOCTH U MIPOMEKYTOUHOM artectauuu ctyaeHtoB MI'TY um. H.O. baymana.
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10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOTHWH, HUCHOJIb3YEMbBIX
I1PU N3YYEHUU ANCHUITVINHBI, BKJIIOYASA ITEPEYEHDb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHO®OPMAIIMOHHBIX
CITPABOYHbLIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHble TEXHOJIOTHUM:

— OnektpoHHas wuH(pOpManmoHHO-0Opa3zoBatenbHas cpena MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYN K Y4eOHBIM IUIaHaM, PabOYMM MpOrpaMMaM JUCHUIUIMH (MOIyJei),
nporpaMMaM MPaKTHUK, IEKTPOHHBIM y4EOHBIM H3AHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuYMX Mporpammax IUCHHUIUIMH (MOAYJei), mporpaMmax IMpakTHK,
dbopMupoBaHUE 3IEKTPOHHOTO MOPT(HOINO 00ydaroIIerocs, B TOM YUCJe COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboThl. llpemycMoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHUSl CTYJIEHTOB W TMpENoJaBaTeleil MOCPEACTBOM TEXHOJIOTUH M CIyx0 Mo
NEPEChUIKE U TOJTYYCHHUIO DJICKTPOHHBIX COOOIICHUH MEXIy IMOJB30BATEISIMH KOMITBIOTEPHOM
cetu HTEpHET.

— DIeKTpOHHAas MoYTa npenoaaaTess: https://mail.bmstu.ru; batyrev @bmstu.ru

- Cucrema BigBlueButton https://webinar.bmstu.ru;

IIporpammHoe o0ecnieyeHue:

— Micro-Cap

- MultiSIM

NupopmaniuoHHbIE CIPABOYHbIE CUCTEMBbI:

- WNudopmanronHo-npaBosas cucrema «l apant» http://www.garant.ru;
- NupopmannonHo-npasosas cuctema «KoncynpranT [Lmroc» http://www.consultant.ru;

IIpodeccnonanbHbie 0a3bl JAHHBIX:

— Pecypc «MammnocTpoenue» http://www.i-mash.ru.

— ITopran mammHocTpoeHus http://www.mashportal.ru.
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11. OMACAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIAA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrneucHus JUCIHUITIINHBI

Ne, .
w/n Bun 3ansaruin Bua v HamMeHOBaHuE 000PY/10BAHUS
1 Jlekuuun CIEIHAIEHO 000PYIOBaHHBIC ayTUTOPHH C

MYJIBTUMEIUIHBIMU CPEIICTBAMH, CPEIICTBAMHU
3BYKOBOCIPOU3BCACHUA U UMCIOLIITMMHU BbIXOJ B CCTh
HHTepHeT; MOMENICHUs /sl IPOBEACHHS ayIUTOPHBIX
3aHATHI, 000pyIOBaHHBIE YueOHON MeOeIbio;
ay/IMTOPHH, OCHAILICHHBIC KOMIIBIOTEPAMU C JIOCTYIIOM K
0a3am aHHBIX U ceTu HTEpHET; CTyuu;
KOMIbIOTEPHBIC KIIACCHL

2 | CemuHapsl CIEIMAIEHO 000pYyIOBAaHHBIC Ay TUTOPHH C
MYyJIbTUMEAUMHBIMU CPEJCTBAMHU, CPEICTBAMU
3BYKOBOCIPOU3BE/ICHUS U UMEIOILIMMU BbIXO/1 B CETh
HuTepHeT; moMeIeHus A7 IPOBEACHUS ayAUTOPHBIX
3aHATHI, 000pyJOBaHHBIE Y4eOHOU MeOeIbio;
ayJIMTOPUH, OCHAIICHHbIE KOMITBIOTEPAMU C IOCTYIIOM K
0a3am JaHHBIX U ceTu HTepHeT; CTyuu;
KOMIIBIOTEPHBIE KJIACCHI.

3 | JJabopaTtopHbie pabOThI CHEeHAITBHO 000PYIOBaHHBIE ayTUTOPHHU C
MYJIbTUMEUIHBIMU CPEJCTBAMH, CPEICTBAMHU
3BYKOBOCHPOU3IBCACHHUA U NUMCIOLIIMMHU BbIXO/J B CCTh
WHTepHeT; moMeIIeHus A1 IPOBECHUS Ay JUTOPHBIX
3aHATUN, 000pYyIOBaHHBIE yUeOHON MEOEIbIO;
ayJUTOPUH, OCHAILIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K
0a3am aHHBIX U ceTu IHTepHeT; CTyauu;
KOMITbIOTEPHBIE KJIACCHI.

4 | CamocTodarenbHas pabota | 6ubIMOTEKa, UMEroNIas pabodre MecTa JJisl CTYJEHTOB;
BBICTAaBOYHBIE 3aJIbl; ayIUTOPUH, OCHAIIIEHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTh MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO padoTy.

19



YTBepxx/eHa Ha 3aceaHuU Kadenpsl K1
«CHCTeMbl aBTOMaTUUYECKOTO yTIPaB/IeHUSI»

ITporokos Ne 11 ot 05.04.2022 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX /I/Isl 0CBOEHHUA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIUIMHE:
1. HoBoxkunoB b. M. MukporipoLieccopbl ¥ UX NpUMeHeHHe B CUCTeMax yIipaB/ieHus : yueb. mocobue /
HoBoxunoB b. M. ; MI'TY um. H. 3. baymana. - M. : U3g-Bo MI'TY um. H. 3. baymana, 2014. - 81 c. :
un. - bubmmorp. B KoHiie 6porr. - ISBN 978-5-7038-4050-4.
2. XaproB B. §1. MukporpoiieccopHsie cucTeMsl : yued. mocobue zisi By3oB / XaproB B. f. - 2-e
W37., ¥chp. U fom. - M. : Akagemus, 2014. - 367 c. : un. - (Beicuiee o6pa3zoBanue. MiHdopmaTrka u
BBIUMC/IUTE/IbHAsE TexHUKa) (BakanaBpuar). - bubmorp.: c. 364-365. - ISBN 978-5-4468-0440-5.
3. Xsowy C. T., Bapnuuckuii H. H., IToros E. A. Mukpornporueccopbl 1 MUKpOOBM B cuctemax
aBTOMaTUUeCKoro yrpasienus : cripaBouduk / Xeoir| C. T., Bapaunckuit H. H., TToroB E. A. ; obm1. pe,.
Xgoir C. T. - JI. : MammHocTtpoenue, 1987. - 639 c.
4. IlpumeHeHre MUKPOKOHTpO/iepoB MCS-51 rnpu poeKTUPOBaHUM 3/IEKTPOHHBIX YCTPOUCTB YueOHOe
nocobue / Makyxa B.K. - 2014. - URL: http://www.iprbookshop.ru/45140.html.
5. MukpornporieccopHble cucTeMbl. ApXUTEKTYpa MUKPOKOHTPOJI1epoB ceMmelictBa MCS-51
YueGHoe rocobue Ajisi CTyZIeHTOB Bcex ¢opm o0ydenus HampapsieHui 230100.62 - MHbopMaTiKa
Y BblUMC/IUTe/IbHast TexHuKa, 010400.62 - TIpukiagHas MaTeMaTrKa U uHdopmartuka, 230104.65
- CucTeMbl aBTOMaTU3UPOBaHHOTO MpoeKThpoBaHus / [IbsikoB U.A. - 2014. - URL: http://
www.iprbookshop.ru/64120.html.
6. ACTIeKTBbI IPOEKTUPOBAHUS 3/IEKTPOHHBIX CXeM Ha OCHOBE MUKPOKOHTDOJIIEPOB YUeOHOe
noco6ue asst CITO / Cnecapes A.W., Moucetikun E.B., Ycrbsaies FO.T. - 2020. - URL: http://
www.iprbookshop.ru/92365.html.
7. MUKpOKOHTpoJIepsl ceMerictBa MCS-51. Teopusi 1 rpakTHKa YueOHO-MeToAnueCcKoe rmocobue /
MouceiikuH E.B. - 2017. - URL: http://www.iprbookshop.ru/107061.html.
8. MukpornpoijeccopHbie cucTeMbl YueOHoe mocobue f1s By30B / Anekcanzpos E.K., I'pyumsuuknii P,
KynpusinoB M.C., MaptsiHoB O.E., [Tandunos [1.U., Pemuszesuu T.B., Tarapunos FO.C., Yrptomos E.I1.,
[Marypun N.N. - 2020. - URL: http://www.iprbookshop.ru/94828.html.
9. MuKpoIpoLieCCOpHbIe CUCTEMBI YIIPaB/Ie€HUS 3/1eEKTPONPUBOJAMU U TEXHOJIOTUYECKUMH KOMIL/IEKCaMH
Yue6Hoe rocobue / Cumakos I.M., Bopogun A.M., Kotun [I.A., ITaukpary FO.B. - 2016. - URL: http://
www.iprbookshop.ru/91602.html.
10. Kenno T. Illarosble aBurare U UX MUKpPOIIPOLIECCOPHbIE CUCTEMBI YIIPaB/IeHUs : [ep. C aHIvL. /
Kenno T. - M. : Dueproaromuszar, 1987. - 199 c. un. - bubmorp.: c. 194-198.
11. MukpokoHTpoJepsl YuebHO-MeToAnYeckoe rocobue / Panaun [I.T. - 2018. - URL: http:/
www.iprbookshop.ru/90629.html.
12. DnemMeHTBI CICTEM aBTOMAaTUKH YueOHoe mocobue / [Tonomapenko B.K., Xapaukos E.B.,
@aiizynnaea A.B. - 2019. - URL: http://www.iprbookshop.ru/102498.html.

2). I1.10. IEPEUYEHb MH®OPMAI[VIOHHBIX TEXHOJIOT' 1A, MUCIIO/Ib3YEMBIX
IIPY U3YYEHNHU JVICIIATLIAHGI, BK/IFOUYASI IEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHNA 1 TH®OPMAIIIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYIOIIEN PEJAKIAM:



10. ITepeueHs HH(POPMAIUOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3yYeHUH JUCIHUITAHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOr0 odecrnedeHnss, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npog)eCCHOHA/TBHBIX 0a3 JaHHBIX

ITporpamMHoe oGecnieyeHue:
- Micro-Cap
- MultiSIM

IIpenogaBarenb Kadegpbl:

BareipeB FO.I1., fouieHT (K.H.), KaHAUAT TEXHUUECKUX HayK, AOLEeHT, batyrev@bmstu.ru



