MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagjienue noaroroBku/cnenuajabHocTh: 27.03.04 YupasiieHue B TEXHHYECKHUX CHCTEMAX
HaumenoBanue o0pa3oBare/ibHO NPOrpaMMbl: ABTOMATH3MPOBAHHBIE CUCTEMbI YIIPABJIEHUS
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHus: 3aouHast

PabGouyasi nporpaMmma IuCUUIIMHBI
IMPOTPAMMUWPOBAHUE MUKPOITPOLLECCOPOB 1
MHUKPOKOHTPOJVIEPOB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Bapuarusnas

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.B.02.04.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

9 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

9 cemecTp - 8 yacos;

IIpakTnyeckue 3aHATHSA

9 cemecTp - 12 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

9 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

9 cemecTp - 156,2 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

9 cemecTp - 1,5 yaca;

BKJIIOYAS:
TecTrupoBanue
Hoxaan
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

9 cemectp - 0,3 yaca;

Mocksa 2017




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu WwunuH [.B.
[IpenomaBaTelib NaerTbnratop R495daf18-ShilinDV-59db3f0e J.B. lllnaun
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

PyKOBOI[HTeHL o Bnageney, EOpOJJ.KVIH A.A.

00pa30BaTEeNbHOM IPOrPaMMBbI Wpermugiarep __|R2aZcc3al-BorodkinAA-Tae5255H A.A. BopoakuH

(OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (moamucs) (pacmudpoBka
MOJITIHCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

3aBeHyIOH-IHI7I BLIHYCKaIOH_Ieﬁ o ! Brageney bobpskos A.B.

Kadeapbl * Mol [T — R2cO07415-BobriakovAv-70decifa A.B. bobpsikoB

(1OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (moamucs) (pacmudpoBka
MOJITIUCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI OUMCHUIIJIUHBI.

OCBOCHHE OCHOB TCOPECTUUYCCKUX HOJ'IO)KCHPIﬁ, METOA0B

IMPOCKTUPOBAHHUA, HNPOrpaMMUPOBAHUA W OTJIIAAKHU; OCBOCHHC HABBIKOB HNPHUMCHCHHUA TCOPCTHYCCKUX
3HAHUM JJId pECIICHUS ITPAKTUYCCKUX 3aaa4

33[[3‘11/[ AUCHHUIIIMHBI

- I03HAKOMUTB CTYIEHTOB C IIPOrPaMMUPOBAHUEM MUKPOIIPOLIECCOPHBIX CUCTEM;
- I03HAaKOMUTh CTYAACHTOB C padOTaMu 10 MOJIEIUPOBAHUIO ITPOIYKIIMH;

- I0O3HAKOMUTb CTYJEHTOB C HHTep(eiicaMu nepeiadn JaHHbIX;

- TO3HAKOMUTBH CTYJICHTOB C aHAJIOTO-IU(POBBIMU IIPE0OPA30BAHUSIMH.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

OIIK-6 crtocoOHOCTHIO
OCYILECTBIISATH TIOUCK,
XpaHeHue, 00paboTKy 1
aHau3 UHPOPMAIIUH U3
pa3IMYHBIX HCTOYHUKOB U
0a3 TaHHBIX, MPEJICTABIAThH
ee B TpedyeMom opmare ¢
UCIIOJIb30BaHUEM
UH(POPMALMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHI

3HATh:

- OCHOBHBIE TIOHSTHS O
MPOrPaMMHUPOBAHUN MUKPOTIPOIIECCOPHBIX
CHUCTEM.

YMETh:
- BBIOMpaTh UHTEPQEHCHI epeaadn
JTAHHBIX.

I1K-1 cnoco6HOCTBIO
BBITTOJIHATH SKCIIEPUMEHTHI
Ha JIEHCTBYIOIUX 00BEKTaxX
10 33JJAHHBIM METOIKAM U
00pabaTbIBaTh pe3ysIbTaThI
C IPUMEHEHUEM
COBPEMEHHBIX
MH(}OPMaILMOHHBIX
TEXHOJIOTUH U TEXHUYECKUX
CpeAcTB

3HATh!
- OCHOBHBIE NIPUHIIUIIBI PA0OTHI
IIPOrpaMMHUPYEMBIX MUKPOKOHTPOJIEPOB.

YMETB:
- coOupaTh ¥ HaCTpauBaTh MPOCTEUIINE

AIIEKTPOHHBIE CXEMBI IIPOTPAMMATOPOB H
palboTaTh C HUMHU.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K dYacTd, (GopMHUpyeMoW ydacTHUKaMH OOpa30BaTEIbHBIX OTHOIICHHIMA
0JI0Ka TUCHUIUIMH OCHOBHOW MpodeccrHoHanbHOH 00pa3oBaTenbHON MporpaMme ABTOMAaTH3MPOBAHHBIE
cucteMsl ynpasnenus (nainee — OIIOIT), nanpasnenust noarorosku 27.03.04 YnpapiieHne B TEXHUUECKHUX
cHUCTeMax, ypoBeHb 00pa30BaHMs: BBICIIEe 00Opa3oBaHue - OaKamaBpHar.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00y4ueHUs, OIyYEHHbIE IPU OCBOEHUH IUCHUIUIMHBI, HEOOXOIUMBI IPU BBITTOJIHEHUN
BBIITYCKHON KBaTM(PUKAIIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemecTpe aTTecTaluu
m /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBEI 24.7 9 2 - 2 - 0.4 - 0.3 - 20 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MUKPOTIPOIIECCOPHBIX [ToBTOpenune Marepuana no pasaeny "OCHOBBI
CUCTEM MHKPONPOIIECCOPHBIX cHUcTeM"
11 OcHOBBI 24.7 2 - 2 - 0.4 - 0.3 - 20 - H3yuenue mamepuanog 1umepamypHsix
MHKPOIIPOILIECCOPHBIX UCIOYHUKOB:
CUCTEM [1], m.1
2 MHUKPOKOHTPOJUIEPHI 23.6 1 - 2 - 0.3 - 0.3 - 20 - Ilodz0mogKa K meKyuiemy KOHmMpoio:
AVR IToBTOpEeHue MaTepuana no pasaeny
2.1 OCHOBEI 23.6 1 - 2 - 0.3 - 0.3 - 20 - "MukpokoHTposiepst AVR"
NPOrpaMMHPOBaHHS H3yuenue mamepuanos numepamypHsix
MHKPOKOHTPOJLIEPOB UCHOYHUKOG:
AVR [2], cTp. 10-87
3 Amnarorosblie BenuauHbl | 34.70 2 - 2 - 0.4 - 0.30 - 30 - Ilodzomoeka K meKyuiemy KOHmMPOJiio:
B MK [ToBTOpEHUE MaTepuaa no pasaeny
3.1 AHaIOTOBBIT 17.35 1 - 1 - 0.2 - 0.15 - 15 - " Ananorosble BesinyuHbl B MK"
KOMIIapaTop H3yuenue mamepuanog iumepamypHyix
3.2 [opTs! BBOTa—BEIBOA 17.35 1 - 1 - 0.2 - 0.15 - 15 - UCMOYHUKOE:
[1], m.2
4 Wnrepodeiicer SP1 u 37.40 2 - 4 - 0.6 - 0.30 - 30.50 - Ilo020mogKa K meKyuiemy KOHmMpoiio:
TWI IToBTOpEeHue MaTepuana no pasaeny
4.1 Wurepdeiicet SPI 18.70 1 - 2 - 0.3 - 0.15 - 15.25 - "Unrepdeiicer SPT u TWI"
4.2 Unrepdeiicer TWI 18.70 1 - 2 - 0.3 - 0.15 - 15.25 - H3yuenue mamepuanos iumepanypnoLx
UCIOYHUKOB:
[1], .4
5 Wnrepgeiic I-WIRE 23.6 1 - 2 - 0.3 - 0.3 - 20 - Ilodz0mogKa K meKyuiemy KOHmpoio:
5.1 Hutepodeiic I-WIRE 23.6 1 - 2 - 0.3 - 0.3 - 20 - IToBTOpenue maTepuana 1o pasaeny
"Nurepdeiic -WIRE"
H3yuenue mamepuanog 1umepamyproix
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UCHOUYHUKO6:

[2], cTp. 68-87
OKk3aMeH 36.0 - - - - - - 0.3 - 35.7
Bcero 3a cemecTp 180.00 8 - 12 2.0 - 1.50 0.3 120.50 35.7
Hroro 3a cemecTp 180.00 8 - 12 2.0 1.50 0.3 156.20

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHble KOHCYIbTAIIMU MO KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIIUH 110 pa3aesaam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ochosbl MUKPONPOUECCOPHBIX cucmem

1.1. OCHOBBI MUKPOIIPOLIECCOPHBIX CUCTEM
@YHKIIMOHUPOBAHUE MHKPOIIPOLECCOPHOM cuctembl. PasHoBuaHocTu apxurektypsl MIIC.
Muxkponpoueccop 1 MUKPOKOHTPOJIIEP.

2. Muxpokornmpounepor AVR

2.1. OcHOBBI IPOTrpaMMHUPOBAHUS MUKPOKOHTpOJUIepoB AVR
ITporpammupoBanne MK AVR. BeTpoeHHble TaliMepbl MUKPOKOHTPOJIIEPA U UX NPUMEHEHHUE.
Nunukamus 6ykBeHHO-IMGpoBoii nHpopmanuu B MK cuctemax.

3. Ananozosvie seauyunvt 6 MK

3.1. AHaJIOroBBII KOMIapaTop
AHaznoro-uu¢poBble ONepaluy W MX HorpemHocTd. Pabora ¢ aHajIoroBbIM KOMIIapaTOPOM.
WNurerpupyromuii ALIT nHa komnaparope.

3.2. IlopTel BBOAa—BBIBOJIA
[TocnenoBarenbHbBIe MOPTHI BBOJAa—BBbIBOJA. IlojcHcTeMa MOCIIEIOBATEIIBHOIO BBOJAa-BhIBOA
USART.

4. Humepdeuvicor SPI u TWI

4.1. Unrepoeiicor SPI
[TocnenoBarenbHblii  cuHxpoHHbl  uHTepderic SPIL.  Compsokenue ¢ mepudepuitHpIMu
MUKpocxemamu B ctangapte SPI.

4.2. Unrepdeiicet TWI
[TocnenoBarenbublit AByXnpoBoaHbId nHTEpPeiic 12C (TWI). Conpsixenue ¢ nepudepuitHpIMu
MUKpocxemamu B crangapre 12C.

5. Unmepghenc I-WIRE

5.1. Unrepdeiic I-WIRE

[TocnenoBarenbHblit ogHONpoBOAHBIA HHTEpdeiic [-WIRE. Comnpsikenue ¢ nepudepuiiHbIMU
mukpocxemamu B cta"papre [-WIRE. ®opmarupoBaHHBIf BBOJ-BBIBOJ OYKBEHHO-LU(POBOH
uH(pOpMaLIUH.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. OcHOBBI IPOrPAMMHUPOBAHUS MUKPOKOHTPOJIIIEPOB;
2. ALY;
3. UnTepdeiicel nepenayu NaHHBIX.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO



3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I°'K)

Ob6cyxaeHue MarepuaioB 1o kelicam paszzaena "OCHOBBI MUKPOIPOIIECCOPHBIX CUCTEM!'
OO6cyxaeHrne MaTepuaoB 1o keiicam pasjaena "MukpokoHTposuiepbl AVR"
OO0cyxneHre MaTepualoB Mo Keiicam pazznena "AHanorossie BennanHbl B MK"
OO6cyxaenne MaTepraioB 1o keiicam pasaena "Muartepdeiicer SPI u TWI"
OO6cyxneHne MaTepuaios 1o keiicam pasnena "Muarepdeiic -WIRE"

arONE

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arIaHupOBaHHBIC PE3YAbTAThI 00YUEHUS 110
JMCIUIIIIMHE
(B COOTBETCTBUH C pa3ieiioM 1)

Kol naankaTopoB

Howmep paznena
JUCIUILINHBI (B
COOTBETCTBHUHU C 11.3.1)

1]12]3]4]5

O1neHoYHOE CPEICTBO
(TN ¥ HAUMEHOBaHUE)

3HaTth:
OCHOBHBIE MTOHATHUS O IPOrPAMMHUPOBAHUU TectupoBanune/OCHOBBI
Porb P OIIK-6(Kommnerenuus) | + P

MHUKPOMPOIIECCOPHBIX CUCTEM MUKPOTPOILIECCOPHBIX CUCTEM

OCHOBHBI€ MTPUHITUIIBI pa0OTHI TPOTPAMMHUPYEMBIX TectupoBanne/OCHOBBI
U p porp by [IK-1(Komnerenuus) + P

MHUKPOKOHTPOJIJIEPOB MUKPOTPOIIECCOPHBIX CUCTEM

Ymersb:

BBIOMPATh MHTEP(ENCH Iepeaayy TaHHBIX

OIIK-6(KommereHmus)

Hoxnan/UnTepdeiic I-WIRE
Joxnan/Uurtepdeiicer SPI u TWI

coOupaTh ¥ HACTPaMBaTh MPOCTEHINNE
AIIEKTPOHHBIE CXEMbI IPOrPAMMATOPOB U
paboTaTh ¢ HUMHU

[TK-1(KomMmereHmus)

KontponbHas pabora/AHanoroBele
BennurHbl B MK 1 mocienoBarenbHbie
IIOPThI

Joxknan/OcHoBbl nporpammupoBanus MK
AVR




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
9 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. OcHoBbI MuKpompoleccopHbix cucreM (TectupoBanue)

Dopma peanuzaruu: [lncbemennas padota
1. Ananorossie BennurHbl B MK 1 nocnenoBatenbabie nopTsl (KonTponsHas padbora)
2. Uarepdeiic I-WIRE (Jloknan)
3. Unrepdeiicer SPT u TWI (Hoknan)
4. Ocuogsl mporpammupoBannst MK AVR ([loknan)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

Oxzamen (Cemecmp Ne9)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDOW» Ha ocHOBaHMM CEMECTPOBOM U aTTECTAL[MOHHOMN COCTABJIAIOIINX.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. bpoaun, B. b. MUKpOKOHTpOsUIepbl. APXUTEKTYPa,IpOrpaMMUPOBaHuUE, HHTEpQEIiC
Cnpasounuk / B. b. bponun, 1. U. Hlarypun . — M. : OKOM, 1999 . - 400 c. : 91.00 .;

2. M.B. OBeukuH- "DIEKTpOHMKA CUCTEM aBTOMATHYECKOIO yIIPaBJICHHsI HA OCHOBE
MUKpOKOHTpoIiepoB cemeiictBa AVR", M3narensctBo: "OI'Y", Opendypr, 2016 - (113 c.)
http://biblioclub.ru/index.php?page=book&id=469377.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecrneyeHHe:
1. CO "IIpomereit”;

2. Office;

3. Windows;

4. Maitna BuneoxondepeHium.

5.3 UnTepHeT-pecypchl, BKIWYast npodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas oubanoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. ITopTan oTKPHITHIX AaHHBIX Poccuiickoii @enepanum - https://data.gov.ru



6. Ba3za oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA H COUMAILHOI 3a1IUTHI PD -
https://rosmintrud.ru/opendata
7. Ba3za OTKPBITBIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPYAA U
conmnabHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHUYECKOro pa3Butusi P -
http://www.economy.gov.ru
9. ba3za oTkpbITHIX JaHHBIX PocunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiexTpoHHasi oTKpbITasA 6a3a naHHbIX '"'Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep ayauropun, OcHamnenue
HaHMEHOBaHHe
VYyeOHbIC ayAUTOPUHT K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPAKTUBHAS,
JUTSI TIPOBEICHUS MyJIbTUMEANITHAS KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
JEKIIMOHHBIX 3aHATUN U CTyus MYJIbTUMEIUUHBIA TPOEKTOP, KOMITBIOTED

TEKYIIEro KOHTPOJIS

MEPCOHAJIbHBIN

K-417/7, CBeroBas
qepHast CTYIUs

CTYJ1, KOMIIBIOTEpHAs CETh C BBIXOIOM B
WuTepHer, MUKPO(OH, MyJIbTUMEIUITHBIN
IPOEKTOP, IKPaH, 000PYAOBaHHUE
CIELNAIU3UPOBAHHOE, KOMIIBIOTED
MePCOHAIIBHBIN

VY4eOHble ayuTopun K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUTSl IPOBEJICHUS Kommbrotepusiii | mkad 11st TOKyMEHTOB, MIKad IS OJEXKIbI, CTOI
MPAKTUYECKUX 3aHITUH, kiacc U110 MACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
KP u KII HuTepHeT, oCcKa MapKepHas MepeaBUKHAS,
KOMIIBIOTEP N€PCOHAIbHBIN, IPUHTED,
KOHJIMIIMOHEDP, CTeH HH(POPMAIMOHHBIHI
VY4eOHble aynuTopun XK-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUIS IPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MKad U1 0J1€XK/IbI, CTOJ
MPOMEKYTOUHOMN kiacc U110 MHCHbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJOM B
aTTecTaluu WuTepHeT, 1ocKka MapKepHas IepeIBUKHas,
KOMIIBIOTEP MEPCOHATILHBIN, IPUHTED,
KOHJIMIIMOHEDP, CTeH HH(POPMAIIMOHHBIH
ITomenenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITENIBHOM KomnbrotepHsiii BeLIAJIKA JUIsl OACHKbI, KOMIIBIOTEPHASI CETh C
paboThI YUTAJIbHBIN 3al1 BbIX0I0M B IHTEpHET, KOMIIbIOTED
NIEPCOHAJIbHBIH, TPUHTEP, KOHIUIIMOHEP
ITomemenus s K-2000, CTOJI, CTYJI, KOMIIBIOTEP MEPCOHAIBHBIM,
KOHCYJIbTUPOBaHUS Kondepeni-3an KOHJUIIMOHED
140101(0)
ITomemenus s XK-417 /2a, CTEeJUIaX Ui XPAaHCHUS UHBEHTAps, DKpaH,
XxpaHeHust ooopynoBanus | Ilomemenue s yKa3Ka, apXUBHbIE IOKYMEHTHI, TUIIJIOMHBIE U
1 y4eOHOT0 MHBEHTaps VMHBEHTapsI KypCOBBbI€ pabOTHI CTY/I€HTOB, KaHIIENSPCKHIMA

MIPUHAJIC)KHOCTH, CIOPTUBHBI HHBEHTAPb,
X034iCTBEHHBI HHBEHTAPb, 3allaCHbIC
KOMIUIEKTYIOIINE JUTsl 000pYAOBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[IporpammupoBaHre MUKPOIIPOIIECCOPOB U MUKPOKOHTPOJIIEPOB

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
OcHOBBI MUKpOITIpOLIECCOPHBIX cucTeM (TecTrupoBaHue)

KM-1
KM-2
KM-3
KM-4
KM-5

Ocnosbl nporpammupoBannsg MK AVR (loknan)

Amnanorossle BenmnuuHbl B MK 1 nocnenoBarensubie nopTsl (KontponbHas pabora)

Wurepdeiicer SPI u TWI (Joxnan)
Hurepdetic [-WIRE ([oxnan)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM- | KM-
Howmep Pa3gen auciuIninHbl KM: L 2 3 4 >
pasjena Al et Henens 3 6 8 11 10
KM:
1 OCHOBBI MUKPOIIPOLIECCOPHBIX CUCTEM
1.1 OCHOBBI MUKPOTIPOLIECCOPHBIX CUCTEM +
2 MukpoxkonTposuiepsl AVR
OCHOBBI IPOrPAMMHUPOBAHUS
2.1 + +
MUKpOKOHTpoJuiepoB AVR
3 Amnaiorossle BeanunHbl B MK
3.1 AHaJ0roBsIii KOMIIAPaTOP + +
3.2 [TopTsl BBOJAa—BBIBOIA + +
4 Unrepdeiicet SPI u TWI
4.1 WnTepdeiicor SPI + +
4.2 Wnrepdeiicer TWI + +
5 Unrepdeiic [-WIRE
5.1 Unrepdeiic [-WIRE + +
Bec KM, %: 20 20 20 20 20
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