AHHOTAIIUSA PABOYEN TPOT' PAMMBI JIUCIIUTLJIAHBI
«MHuKponponeccopHble CpeacTBAa U CHCTEMbI»
HalnpasJieHHe MOAT0TOBKHU
15.03.04 ABTOMaTH3aIMs TEXHOJOTHYECKHX MPOLECCOB U MPOU3BOJCTB
04HO-3204HasA (popMa 00ydeHUs

AHHOTanus K pabodel mporpaMme IUCHUILIMHBI pa3paboTaHa B COOTBETCTBUHM C paboueit
IPOrpaMMOil JAUCHHUIUIMHBL «MHKpPOIIpOLIECCOpHbIE CpeAcTBa U cucteMbl», ¢ yuerom PI'OC BO,
CaMOCTOSITEJIBHO YCTaHABJIMBaeMbIM 00pa30BaTEIbHBIM CTAaHIAPTOM BBICIIETO OOpa30BaHUS 10
HarnpaJieHU0 ToaroroBku 15.03.04 ABromaruzaius TEXHOJOTMYECKHX IPOIIECCOB W MPOU3BOACTB,
KOMITETEHTHOCTHOM MOJIETIBIO BEIITYCKHHKA, YISOHBIM TIITAHOM.

JuciunauHa «MHUKpPOIPOIIECCOPHBIE CPEACTBA M CHUCTEMBD» OTHOCHTCS K 3JIEKTHBHBIM
JHUCIHAIIINHAM,

1. O6mmue moJio:xeHUS
1.1. Heab yuyeOHOMH AMCHMILINHBI

Heab yueOHON MUCHUILIUHBI — OCBOCHHE JUCHUIIMHAPHBIX KOMIIETEHIIMHA MO MPOCKTUPOBAHUIO,
MOJICPHU3AIINH, HAJaJKe W UCHBITAHUSM MHUKPOIPOILIECCOPHBIX KOMILUIEKTOB, YCTPOICTB M CHUCTEM,
[IPOrpaMMHUPYEMBIX MUKPOKOHTPOJLIIEPOB U MUKpO-OBM.

3agaum y4eOHOI TUCIUTUINHEIL:
* U3y4YCHHUE TMPUHIIMIIOB TOCTPOCHHUS MHUKPOIPOIIECCOPHBIX KOMILUIEKTOB, YCTPOWCTB U CHCTEM,
OCOOCHHOCTSIMU TOCTPOCHHUS YIPABIAIIIUX MUKPO-OBM, cTpykTypamu NOporpaMMHBIX CPEICTB
MHUKPOITPOILIECCOPHBIX CUCTEM, ITPOTPAMMHUPYEMBIX MUKPOKOHTPOJIIIEPOB U MUKPO-DBM;
* popMmupoBaHHE  yMEHUN  MPOEKTUPOBATH  MHUKPONPOIECCOPHBIE  CHCTEMbI Ha  OCHOBE
MHUKPOIPOIIECCOPHBIX KOMIUIEKTOB, BBITYCKA€MbIX MPOMBIILIEHHOCTHIO, UCIIOIb30BaTh CTaHAApTHHIE
TEPMUHOJIOTHIO, ONIPECIICHHUS 1 0003HAYCHHS;
* ¢popMUpOBaHUE HABBIKOB MPOTPAMMHUPOBAHUS MHKPOIPOIIECCOPHBIE CHUCTEMbl Ha OCHOBE
MHUKPOITPOIIECCOPHBIX KOMILICKTOB;
(dhopMHUpOBaHNE HABBIKOB MCIIOJIH30BAHUS METOIUK MOITOTOBKU YIPABISIOMIUX MPOTPAMM ISl CUCTEM
YIPaBIEHUS], IOCTPOEHHBIX C IPUMEHEHUEM MHUKPOIIPOIIECCOPHON TEXHUKHU.

1.2. U3y4yaemble 00beKThI IMCHUILINHBI:

* MUKPOITPOILIECCOPHI;

* MUKPOKOHTPOJLIEPHI;

* uHTEpGEHChl MUKPOTIPOIIECCOPHBIX CUCTEM;
aHaNoro-nuQpoBsie u UPpPO-aHAIOTOBBIE TPEOOPa30BATEIH.

2. Ilnanupyemblie pe3yJbTaThl 00yUYeHHUs 10 TUCIHUIIJIMHE
B pesynprate oOCBOEHHS AUCHUIUIMHBI y OOydYaromerocs IOJKHBI OBITh CHOPMUPOBAHBI
CJIeIYIOIIe KOMIIETCHIINU:

KO}I N HAUMCHOBAHUC MHAUKATOpA

KO}I N HAUMCHOBAHHUEC KOMIICTCHIINHN
JOCTHKCHHA KOMIICTCHIIMH

IIK-3.6. Criocoben paspabarbiBath | U-1 nk-36

cpezicTBa aBTOMaTH3alUU i | 3HaeT  TPUMEHHUTENBHO K TEXHOJOTHYECKUM
TEXHOJIOTHYECKUX TMPOIECCOB B 00NACTH | MpoleccaM B MAIIMHOCTPOSHHWH ¥ DHEPreTHKE:
MAaIIMHOCTPOCHUS U SHEPTeTUKH KOHCTPYKLIUU u MOPSI0K HKCIUTyaTallH
000pYIOBaHUS, PEATU3YIOMIET0  TEXHOJOTWYECKHE
MIPOLIECCHI; TPUHIUITBL HOCTPOCHHUS cHcTeM
aBTOMATH3MPOBAHHOTO u aBTOMATHYECKOTO
yTIpaBJIeHUS TEXHOJIOTHYECKUMHU IPOLIECCaMU;
CIOCOOBI M CpEeACTBA  TEKYHIETO KOHTPOIS |
peryaupoBaHus napaMeTpoB TEXHOJIOTUYECKUX
MPOLIECCOB;  METOAMKY  OLEHKH 3(P(EKTUBHOCTH
(YHKIIMOHUPOBAHUS Cpe/CTB " CHCTEM




HI['Z IK-3.6

IIPOU3BOJICTB:

ABTOMAaTU3UPOBAHHOI'O n
YIIpaBJICHUA TCXHOJOTMYCCKUM ITPOLICCCOM.

ABTOMaTHU4YCCKOI'O

YMmeer BBIIOJIHSITH ENUCTBUS B obJactu
aBTOMATHU3allMM  TEXHOJOTMYECKHX  IPOIIECCOB U

pa3pabaThiBaTh cXemy

ABTOMATU3HUPOBAHHOI'O YIIPABJICHUSA TEXHOJIIOIMYCCKHUM
IIpoIECCOM; OIIPCACIIATH
TEKYHIEr0 KOHTPOJIA IapaMCTPOB TEXHOJIOTHYCCKUX
IIpOLECCCOB;, OIIPCACIIATH

CrocoObl M CpeacTBa

CrocoObl W CpencTBa

peryJIupoBaHUs napaMeTpoB TEXHOJOTHYECKHUX
IIPOLIECCOB; IIPOBEPSTH 3G HEKTHBHOCTD
(YHKIIMOHUPOBAHUS CpeICTB u CUCTEM
ABTOMATHU3UPOBAHHOTO u ABTOMATUYECKOTO
YIPaBJICHUS TEXHOJIOTUYECKUM MPOIIECCOM.

MI-3 nk3se

Bnageer  HaBbIKAMHM  BBINIOJHEHUS  TPYJOBBIX
JEUCTBUI B obmactu ABTOMAaTHU3ALUN
TEXHOJOTMYECKUX  TMPOIECCOB U  MPOU3BOJCTB:
oTpeieTICHUS o0mei CXEMBI CUCTEMBI
aBTOMATHU3UPOBAHHOTO u ABTOMATHUYECKOTO
YIIPABICHUS TEXHOJOTHYECKHM IPOIIECCOM; BEIOOpA
CpeICTB TEKYIIEeTo KOHTPOJIS rapaMeTpoB
TEXHOJOTMYECKHX  TIPOIIECCOB;  BBIOOpA  CPEACTB
pEryJIupOBaHUS napameTpoB TEXHOJIOTHYECKHUX

IIpOLECCOB,; pCain3alu CXEMbl aBTOMAaTU3UPOBAHHOT'O
U AaBTOMATHUYCCKOI'O YIPaBJICHUA TCEXHOJOTHUYCCKUM

IIPOLIECCOM; IIPOBEPKH 3¢ (heKTUBHOCTH

peaTM30BaHHOM CXEMbl aBTOMATH3UPOBAaHHOTO U

aBTOMaTMYECKOI'O  YIPABJIECHUS  TEXHOJOTHYECKUM

IPOIIECCOM.
3. O0beM 1 BBl y4eOHOMH padoThl

Pacnpenenenue
10 CeMeCTpaM
B Hacax
Bun yuebHoit paboTbl Beero Howmep
9acoB
ceMecTpa
7

1.TIpoBeeHne y4eOHBIX 3aHATH (BKITIOYAsi POBEICHUE TEKYIIETO 39 39
KOHTPOJIS YCIIEBAEMOCTH) B opMe:
1.1. KonTakTHas ayguTopHas padoTa, U3 HUX:
- nexuuu (JI) 14 14
- 1aboparopHbie pabotsl (JIP) 16 16
- IPaKTUYECKHE 3aHATHSI, CEMUHAPbI U (W) APyTryUe BUIbI 3aHATUN 7 7
cemuHapckoro tumna (I13)
- KOHTPOJIb camocTosTenbHoi paboTsl (KCP) 2 2
- KOHTpOJIbHAs paboTa - -
1.2. CamoctositenpHas padota crynertoB (CPC) 100 100
2. IlpomexxyTouHasi aTTecTalus/KOHTaKTHas paboTa 5/5 5/5
OK3aMeH - -
JuddepeHImpoBaHHbIN 3a4eT 2/2 2/2




3aueTr

Kypcosoii npoekt (KII)

3/3

313

Kypcosas padora (KP)

OO0m1as TpyA0EMKOCTb JUCITUTLIHHBI

144

144

4. Conep:xxaHue JTUCIHUATIIIMHBI

HanmenoBanue Pa3aciioB AUCHUIIIIMHBI
C KPaTKUM COACPIKAHUCM

OObeM aymUTOPHBIX
3aHSITHU 110 BUAAM
B Yacax

O0beM
BHEAYJIUTOPHBIX
3aHIATHI 110
BHJIaM B Jacax

J JIP I13

CPC

BBenenue. 3agaun, peuiaembie MII B
UHGOPMALMOHHON WM YIIPABJAIOLICH cCHCTEMe.

2 0 7

20

Beenenue. Ilpenmer u  comepxaHue  Kypca.
Knaccugukamus mukpornpoueccopos (MII). Mecto
MII B cucremMax KOHTpPOJIA ¥  YIPABJICHHUS.
Apxurexrypsl MIIC.

[Ipumenenne MII B ycTpoHCTBax CONpPSIKEHUS C
oowsekToM (YCO). [enentpamusanus o00paOdOTKH
uH(bopMauu u YIPABIICHHUS. Cpencrsa
AaBTOMATHYECKOTO BBOJa M BBIBOAA JIaHHBIX. BBOI M
BBIBOJ| JTUCKpPETHOW wHHpopManuu (B TOM 4YHUCIE
YUCIIO-UMITYJAbCHOW W 1u¢poBoil). BBon u BbIBOA
aHaJIOrOBOM uH(bOpMAIIIH. CtpyKTyphI
MHOrokaHanbHbIX Y CO.

AnmaparypHasi ¥ TNpOrpaMMHasi peajM3aius
3aJa4 KOHTPOJISI U YIPaBJIeHUs

20

[Tpumenenne  MukpokonTpomiepo  (MK) wu
curHanpHbeIx mpoueccopoB (CII). Hurepdeiicsl u
JoKajbHble  BelUMchUTENbHbIE cetn (JIBC) B
ACYTIIL. Untepdeticet B8 ACYTII. Crangapruzarus
uHTepdeiicoB. MHpopmanmonHas, anekTpuueckas u
KOHCTPYKTHBHAs COBMECTHMOCTh CPEICTB
BbunciautensHol  TexHuku (CBT). [arumku wu
nepBUYHbIe TIpeoOpa3zoBarenu. TeHaeHIUs Mepexona
K JJaTYMKaM MpPSIMOTo NpeoOpa3oBaHus (U3NYECKHX
BEJIMYMH B JUCKPETHBIE CUTHAJIBL.
WuTennexryaabHble NepeJaTunKH.
MUKpPOKOHTPOJUIEPHBIN 31EKTPONPHUBO/,.

Ha3nauenne, 0CO0CHHOCTM ApPXMTEKTYpbl H
padoTbl MUKPOKOHTPOJLIepoB (MK)

20

CTpyKTypHO-JIOTHUECKasl OpraHu3aius, narepdeic u
cucrema komana MK. Ilonynsapusie cemerictea MK.
Berpoennas mnepudepus: KaHaibl MapaiedbHOTO
BBOZIA-BbIBOJA, KAHAJIBI I10CIENOBATEIBLHOIO BBOJA-
BBIBOJIa, TaWMEpBI-CYETUMKHM, KaHajdbl BBOJA U
BBIBOJIA aHAJIOTOBBIX CUTHAJIOB, LIUPOTHO-
VUMITYJbCHBI ~ MOZAYJSITOP, CTOPOXKEBOW  TamMmep,
CYNEpBU30p IWTAHUSA, 4Yachbl PEAJIbHOIO BPEMEHHU.
Pexxumbr  pabotet MK:  mporpammupoBanme,
poBepKa, paboTa ¢ BHYTPEHHEH/BHEIIHEH MaMAThIO
IpOrpamwm, ITOIIArOBBIN PEKUM, PEKUMBI




MOHMKEHHOTO »HepromnorpedieHus. [lomymspHbie B
Poccum cemeiictea MK. 8-, 16-, 32-pa3psiHbie.

CpeacTBa  aBTOMATH3allUM  TPOEKTHPOBAHUS 4 16 0 20
MHUKPONPOLECCOPHBIX CPEICTB H CHCTEM

BHyTpucxeMHbIE U BHYTPHUKPHUCTAIBHBIE SMYISTOPBI,
IPOrpaMMaTopbl, ~ MHCTPYMEHTAJbHBIE  CpE/ACTBA
MaKeTHUPOBAaHUS M COOTBETCTBYIOIIEE MPOTrPaAMMHOE
oOecrnieueHue. Penakrop, TpaHCIATOpP, KOMIIUJISTOD,
IporpaMMarop, 3arpy3dyukK, OTJIAAYUK, CHUMYISTOP.
WHTerpupoBaHHbIE Cpebl pa3paboTKH.

CoBpemenHnasi iemenTHasi 6aza MIIC 2 0 0 20

[Hudposrie, anamorobeie U nudpoanasorossie MC.
[IJIUC. UC Bropuunoro snekrpornutanusi. DC/DC-
koHBepTOpbl. [lepcniexktuBel pazsutust MII u MIIC

NUTOIro 14 16 7 100

TemaTuka NMPUMEPHBIX IPAKTHYCCKHUX 3aHATHH

HaumeHnoBaHue TeMbl 1a00paTOPHOil padoTHI

VccnenoBanue XapakTepUCTUK OJICUCTEMBI BBOJIA U BbIBOJIa AMUCKPETHOM HHpOpManuu

1
2 VccnenoBanue XxapakTEpUCTHK MOACUCTEMbI BBOJIA U BBIBO/Ia aHAJIOTOBOM MH(opMaIu
3 | UccregoBanme xapakTepUCTHK MOACUCTEMBI BBOJIA YHCIO-UMIYJIHCHON HH(OpMAIN

TemaTuka NPpUMeEPHBIX J1A00PATOPHBIX PadoT

HaumeHnoBaHue TeMbl 1a00paTOPHOIl padoThHI

ApupMeTHKO-IOTHYECKHE ONepalun
butose1i iponieccop

HccnenoBanue paboTel Taiimepa B MHOro3agauHoit CAY

1
2
3 |Ilepexon OT peneiiHO-KOHTAKTHOM CHCTEMBI YIIPABJICHHS K KOHTPOJLIEPY
4
)

MuxkponporeccopHasi CUCTEMa YIIPaBIEHUS CBETOIMOaMU

5. O0pa3oBaTesibHbIC TEXHOJIOTHH, HCIOJb3yeMble 1 (POPMHUPOBAHUS KOMIIETEHINIA

[IpoBeneHne NEKITMOHHBIX 3aHATUM IO JUCIMIUIMHE OCHOBBIBACTCS HA AKTUBHOM METOJIE
oOydeHus, MPU KOTOPOM Yy4alllMecs — aKTUBHbIE YYAaCTHHMKHU 3aHATHS, OTBEUAIOIIUME HAa BOMPOCHI
MPETOo/1aBaTes.

[IpakTudeckue 3aHATHS MPOBOIATCS HA OCHOBE pealM3alli MEeToJa OOYy4YeHUS HCHCTBHEM:
OTIPENIETISIOTCST  TMPOOJIEMHBIE O00JACTH; KaXJ0€ MPAKTHUUECKOe 3aHITHE TPOBOJHUTCS IO CBOEMY
anroputmy. [lpu nmpoBeneHNH MPaKTUYECKUX 3aHATUN MPECIEAYIOTCS CIEAYIONIUE LEeTU: MPUMEHEHUE
3HAHWN OTAENBHBIX AUCIUIUIMH IS pemieHus mpoOsieM; oTpaboTka HaBBIKOB B3aWMOICHCTBUS,
3aKperieHUEe OCHOB TEOPETUYECKUX 3HAHUN C TIO3UIINI CUCTEMHOTO MIPEICTABICHUS TPOOIEMBI.

[TpoBeneHne mabOpPaTOPHBIX 3aHSATHN OCHOBBIBACTCS HAa HHTEPAKTUBHOM METOJIE OOydYeHHS,
IpU KOTOPOM OOyYaroIuecs: B3aUMOICUCTBYIOT HE TOJBKO C MPENoJaBaTesieM, HO U APYT C JPYTOM.
[Ipu sTOM JOMHHHMpPYET aKTHBHOCTH CTYIEHTOB B TMporecce oOydeHus. MecTo mpemnojaBareis B
WHTEPAKTUBHBIX 3aHITHSIX CBOJUTCS K HANPABICHUIO JEITEILHOCTH OOYUYaIOUIUXCS HA JOCTH)KECHUE
Lese 3aHATHS.

[TpakTuueckre u 1a00paTOPHBIC 3aHATHS MPOXOIAT B (hOpME pEIICHUs TOCTABICHHBIX 3a]ad
HCCJIEIOBATEILCKUM METOJIOM, aHaJIN3a U PEIICHNs CUTYallMOHHBIX 3a7a4



6. ®OopMBI KOHTPOJIS:

KonTponp kadecTBa OCBOEHHMS MPOrpaMMbl AMCHMILIMHBI «MUKpONPOLIECCOPHbIE CpPEACTBA U
CUCTEMBI», BKJIIIOYACT B CeOs: TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH, PyOeKHBI KOHTPOJIh U UTOTOBBIN
KOHTPOJb.

Texkylmuii KOHTPOJIb YCIIEBAEMOCTH HMEET LENbI0 oOecredeHne MaKcHMalbHOH 3¢ dekTuBHOCTH
yueOHOro mpoiiecca, yrpaBieHHue ImporeccoM (HOopMHpPOBaHUS 33JaHHBIX KOMIETEHIMH 00ydaeMblX,
MOBBIIIIEHNE MOTHUBALIUMH K yueOe U MPOBOJUTCS B CIEAYIOMUX (popmax:

- YCTHBIN OIPOC I aHAIKM3a YCBOCHMS MaTepHalia Ipe bl Iyei IeKIHH;

- OlLlIeHKa paboThI CTy/IEHTa HA MIPAKTUYECKHUX 3aHATHUSAX, Ta0OPAaTOPHBIX paboTax.

Py0e:xHbIN KOHTPOJIb OCYIIECTBIISIETCS MO 3aBEPILEHUHU pas3zesia AUCLUUILIMHBI, B COOTBETCTBUU C
paboueii mporpaMMoii, MPOBOIUTCS B CIEAYIOMUX (popmax:

—  3ammTa JJabopaTopHBIX PadoT;

—  BBINOJHEHHE UHIUBUAYAIbHbBIX 3a/1aHU;

HToroBbIii KOHTPOJIb. AKd.3a4eT.

7. Y4eOHO-MeTOAMYECKas] JIUTEPaTypAa.

7.1. OcHoBHas1 JIMTEpaTypa:

1. "MuxkpormnporieccopHbie cucTeMbl: YuebHoe mnocobue s By3oB/ E.K. Anekcanmpos, P.H.
I'pymBunkuii, M.C. KynpusiHoB, O.E. Mapteinos, .M. Ilandunos, T.B. Pemuszesnu, 10.C.
Tarapunos, E.Il. VYrpromos, W.WM. Illarypun; Ilom o6m. pea. . B. Ily3zankoBa. - CII6.:
[Tonmurexuuka, 2012.

2. Kanamnukos, B.W. DaexTponuka u MukpomnpoleccopHas Texuuka: yueonuk / B.M. Kanamxukos,
C.B. Hedenos; mox pexn. mpod. I'.I". PanneBa.—M.: U3znarensckuii neHTp « Axagemus», 2012.-368c¢

3. Caxues. A.M. Lludpossie ycTpoiicTBa U1 MUKpOIpoIeccopsl: yuebnoe nocodue / A.M. CaxxneB. —
2-e u3 1., nepepad. u gom. — M.: U3a-Bo FOpaiit,2018. —139c.

7.2. JlonosiHMTEIbHAS JIUTEpPaTypa

1. XaproB, B.J. Mukpomnpoueccopable cucteMbl: ydebnoe mocobue/ B.J. XaproB. — M.:
Axanemns,2010. —352c.

2. Ilarrepcon, J[.ApXUTEeKTypa KOMIBIOTEpAa H TPOEKTUPOBAHHE KOMIBIOTEpHBIX cuctem / [l
[Tarrepcon, Jx. Xenneccu. — 4-e u3a.— CII6: ITutep,2012.—784cTanenbaym, O. Apxurekrypa
kommbrotepa / J. Tanenbaym, T. Octun.— 6-e u3a.— CI16: [Tutep,2017.—816¢.

3. Mukpomnporeccopsl U UX NPUMEHEHHE B CUCTEMax yIpaBlieHUs [DJIEeKTpOHHBINA pecypc]: YuebHoe
rmocoo6ue / b. M. HoBoxwnnos. - M. : U3garenscteo MI'TY



