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

HaumeHnoBanune o6pa3oBaTtejbHON nporpaMMbl. CHCTeMBI H TEXHHYECKHe CPEICTBA ABTOMATH3ALMH 1
ynpaBJieHHst

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
IMPOI'PAMMUPOBAHUE MUKPOKOHTPOJIVIEPOB

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemecTp - 4;

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

5 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

5 cemecTp - 16 yacos;

Kouncynbranuu

5 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

5 cemecTp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KoJss1okBHYM

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

5 cemecTp - 0,5 yaca;

Mockgsa 2018




NPOI'PAMMY COCTABMUJI:
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CseneHva o snagensuye L3N M3K
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COI'ZTACOBAHO:

PykoBogurenn
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CseneHva o snagensuye L3N M3K

Bnapeney

WuauH 1.B.

Waentuduratop

R495daf18-ShilinDV-59db3f0e
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3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

bobpsikos A.B.

Waentuduratop

R2c90f415-BobriakovAV-70dec1fd

(pacmudpoBka
MIOJITIHUCH)

A.B. boGpsikoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoeHus (MCUMNIMHBI. [{e1b10 OCBOEHUS TUCUUIUIMHBI SIBIIsieTc (JOPMUPOBaHUE 3HAHUN
0 KOHCTPYKIIUH, apXUTEKType, SJIEMEHTHOW 0a3e M MPUHIIMIIAX TOCTPOCHHUS MMPOMBIIUICHHBIX IIH(PPOBBIX
YCTPOMCTB: OT 3JEKTPOHHBIX JATYUKOB 0 IPOrPaMMUPYEMBIX JIOTHYECKUX KOHTPOJLIEPOB.
3agaum QU CHUIITTHHBI
- 3yunth npuHIUIBI TPOEKTUPOBAHUS, TPOrPAMMUPOBAHUS U Pa3paOOTKH FIEKTPOHHBIX
YCTPOMCTB Ha OCHOBE MUKPOKOHTPOJUIEPHBIX ILJIAT.;
- ChopMupoBaTh HaBBIKU HCIOIb30BAHUS MUKPOKOHTPOJUIEPHBIX IUIAT JUIS PEIIEHUs IPOCTHIX U
CJIO’KHBIX 337124 B 00J71aCTH 3JICKTPOHUKH. ;
- ChopmupoBaTh HaBBIKK MPOTPAMMHOTO YIIPABIEHUS 3JIEKTPOHHBIMH YCTPOIICTBaMH,
BBINIOJTHEHHBIMU HA OCHOBE MUKPOKOHTPOJIIEPHBIX ILIAT..

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
[IK-2 Cnocoben N-7nk-2 JlemoHCTpUpYeT 3HATb.
pa3pabaThIBaTh CUCTEMBI U | BJIaJICHUE HABBIKAMHU B - OCcOOCHHOCTH ITOCTPOCHHS
TEXHUYECKHUE CPEACTBA 00JacTy MporpaMMHUPOBAHMUS IIPOTPpaMMHUPYCMBIX JIOTHICCKHX
aBTOMaTH3aIuu 1 KOHTPOJIJIEPOB U KOHTPOJLIEPOB, CTPYKTYPY NPOrpaMMHBIX
YIPaBJICHHS HA OCHOBE MHKPOKOHTPOJUIEPOB CPCACTB MPOrpaMMHUPYCMBIX
COBPEMEHHBIX MHUKPOKOHTPOJIICPOB.
IPOrPAMMHBIX H - OCHOBHBIE 33/1a4H, PelllaeMbIe
aIapaTHBIX CPEICTB MHUKPOIIPOLIECCOPHBIMU CPEACTBAMU
aBTOMATHUKH..
YMETh:
- [IpoexTrpoBaTh MUKPOIIPOLIECCOPHBIE
CUCTEMBI.;
- Mcnonp30BaTh CTaHAAPTHBIE
TEPMHUHOJIOTHUIO, ONIPENEITICHUS U
0003HaYEeHMUS..

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuninHa OTHOCUTCS K OCHOBHOM Ipo¢ecCHOHaIbHOW 00pa3zoBaTesbHON nporpamme CucTeMsl
U TEXHUYECKHE CpeACTBa aBToMaTu3auuu M ympasieHus (nanee — OIIOII), HampaBneHus MOATOTOBKU
27.03.04 VmpaBieHue B TEXHUYECKHX CHCTEMax, YpOBEHb OO0pa30BaHHMs: BbICIIEe OOpa3oBaHME -
OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus, MOIydYeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI ITPH BHITOJTHEHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MukponpoueccopHas 34 5 10 4 - - - - - - 20 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
TEXHUKa. Y CTPONCTBO U IToBTOpEeHue MaTepuana no pasaeny
MIPUHIUI JEHCTBHUSL. "MukpomnpoIeccopHas TeXHUKa. Y CTPOHCTBO U
1.1 Bsenenue B 16 6 - - - - - - - 10 - MIPUHIUI JeHCTBUSA."
MUKPOTIPOIIECCOPHYIO Ilodzomoeka K nadbopamopnoit padome: Jlns
TEXHUKY. Y CTPOHUCTBO BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
MHUKPOKOHTPOJIJICPOB. HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
1.2 ITopTs! BBOIBI/BBIBOIA 18 4 4 - - - - - - 10 - 3a[jau BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
MHUKPOKOHTPOJIJICPOB. TaK XC U3y4YUTb BOIIPOCHI BAPUAHTOB
Lindpossie 00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
BXO/1bI/BBIXO/IbI paszene "MuKponporeccopHasi TEXHHKA.
MHKPOKOHTPOJIJIEPOB. VYCeTpoHCTBO M IPUHLIMIT AEHCTBUSL." MaTepuaiy.
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"MHuKponponeccopHas TeXHUKA. Y CTPOHCTBO U
MIPUHIUI JecTBus."
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[3], 50-250
[4], 20-55
2 [onsiTre TaiiMepoB n 28 8 - - - - - - - 20 - Ilodz0mogKa K meKyuiemy KOHmpoiio:
IpepbIBaHUM. IoBTopenue matepuana no pasaeny "[lonsarue
[Ipumenenue TaiiMepoB TaliMepoB U npepeiBanuil. [IpuMeneHue
U IIpepbIBaHUN B TaliMepOB U IIPEPHIBAHUMN B
MHUKPOIPOLIECCOPHOM MHKPOIPOIIECCOPHOM TeXHUKE."
TEXHHUKE. Iloozomoeka K rabopamopnoii padome: J1ns
2.1 ArnmapaTHsle U 14 4 - - - - - - - 10 - BBITTOJTHEHHS 3aJaHUH 110 TabopaTopHO paboTe
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MIpOrpaMMHBIC TaﬁMepLI

HeO6XOHI/IMO npeaABapUTCIbHO U3YYUTh TEMY U

2.2 dunocodus 14 10 3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
npepbIBaHUN TakK K€ U3yYUTh BOIIPOCHI BAPHAHTOB
MUKPOIPOIIECCOPOB. 00paboTKH pe3yIbTaTOB 110 U3YICHHOMY B
CoObITHITHO- pasnene "lIloHsTHE TaiMEPOB U MPEPHIBAHUM.
OPHUEHTUPOBAHHOE IIpuMeHeHne TaliMepOB ¥ IPEPBIBAHUN B
MIPOrpaMMHPOBAHUE. MHKPOIIPOIIECCOPHOHN TEXHHUKE." MaTepHaiy.
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTIOJIHUTEIBHOTO MaTepuaa o pasaery
"[lonatue TaliMepoB U MpephIBaHUH.
IIpumeneHue TaliMEPOB U NIPEPBIBAHUN B
MHUKPOIPOIIECCOPHOM TeXHUKE."
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[2], 50-79
3 ITocnenoBarenpHbIM 15 7 Ilo020mo6Ka K meKyuiemy KOHmpoJio:
unHTepdeiic. IToBTOpEHNE MaTepuaa Mo pasaety
‘YHuBepcalbHbIi "TlocnemoBaTeNbHBINA HHTEPQEHC.
ACUHXPOHHBIN pUEMO- YHuBepcalbHbIM aCHHXPOHHBIN PUEMO-
neperaTunK nepenaTyuk"
3.1 [TocenoBarenbHBII 15 7 Iloozomoeka Kk nadopamopnoii pavome: Jns
uuTepdeiic. BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
‘YHuBepCaJbHBI HEO0XOIUMO NPEABAPUTEIFHO U3YIUTh TEMY U
ACHHXPOHHBIN ITpHeMo- 3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
MepeaaTymK. TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB

00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
pasznene "IlocnenoBaTenbHBIN HHTEPDEHC.
YHuBepcalbHbIM aCHHXPOHHBIN PUEMO-
nepenaTyuk” Marepuany.
Camocmoamenvhoe usyuenue
meopemuueckozo mamepuana: VIsydenue
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"ITocnenoBarenbHBINM HHTEPDETiC.
YHuBepcalbHbI aCHHXPOHHBIN IIPUEMO-
nepeaaTIuk”

H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[5], 45-70




[6], 30-90

4 [epudupus 31 10 8 - - 13 - Ilo0dz0mogKa K meKyuiemy KOHmpoio:
MHUKPOKOHTpOJLIEPA. [ToBTOpEeHe MaTepuaa o paszaety
PazpaboTka u "Iepudupust MukpokoHTposiepa. Paspadborka
MPOEKTUPOBAHNE U TIPOEKTUPOBAHUE YCTPOUCTB Ha Oaze
yCTpOHCTB Ha Oaze MHKPOKOHTPOJIEPOB."
MUKpPOKOHTPOJUIEPOB. Ilodzomoeka k 1adopamopnoit pabome: Jns
4.1 | AHaJOTOBBIC CHTHAIBL 15 4 4 - - 7 - BBITIOJTHEHHSA 3alaHUH 110 1a00paTopHON padoTte
ALII u LHAIT HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
MHUKPOKOHTPOJLIEPA. 3a71a9M BBITIOHEHHMS TaOOpaTOpHOil paboThI, a
4.2 KomrmnekcHas 16 6 4 - - 6 - TaK K€ U3yUUTh BOTIPOCHI BAPHAHTOB
pa3paboTka nu(pOBEIX 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
YCTpOICTB Ha 6a3ze paszzaene "llepudupus MUKpOKOHTPOJLIEPA.
MHUKPOKOHTPOJIJICPOB. Pa3paboTka u MpoeKTUpOBaHUE YCTPOUCTB Ha
0a3e MUKPOKOHTPOJUICPOB." MaTepuany.
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
"Tepudupus MukpokoHTpoiepa. Pazpaborka
U TIPOEKTHPOBAHUE YCTPOUCTB Ha Oaze
MUKPOKOHTPOJIIEPOB."
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], 20-100
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 16 - 0.5 60 335
Hroro 3a cemecTp 144.0 32 16 - 2 - 05 93.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mukponpoyeccopnasa mexuuka. Ycmpouicmeo u npuHyun oeucmesus.

1.1. BBenenure B MUKPOIIPOLIECCOPHYIO TEXHUKY. Y CTPOMCTBO MUKPOKOHTPOJIIIEPOB.

O3HakOMJIEHHME C MHMKPOKOHTposuiepamu. [Ipumepbl MCHOIB30BaHUS MUKPOKOHTPOJUIIEPOB B
OBITOBBIX W TPOMBIIUICHHBIX HU(POBBIX ycTpoilicTBax. Pemmaemble 3amauvl U MPHIIOKEHUS.
Knaccudukanus MUKPOKOHTPOJIIIEPOB. W3BecTHbIE IIPOU3BOJUTENN COBPEMEHHBIX
MHUKPOIIPOIIECCOPHBIX YCTPOMCTB. ApXuTeKTypa MukpokoHntposuiepa dsPIC30F. VYcrpoiictBo
npoueccopa MHUKpokoHTposuiepa. Illuna npanubiXx. CrpykTypa (kapra) namsTH. Anpecanus.
[Tepudepuiinpie pynknuu. HaGop wmHCTpykumii. TakTupoBaHue mporieccopa M rnepudepuiiHbIX
¢bynkunit  Mukpokontpoiiepa. Dynkmus cOpoca (RESET) wmukpokoHTpoiuiepa. Perucrpsl
KoH(urypauuii. OCHOBHbBIE PEKUMBI PabOThl MHUKPOKOHTpOJUIepa. TexHu4Yeckre XapakTepUCTHKU
MHUKPOKOHTPOJUIEPOB (pabodee HampspKeHHE, MOTPeOssieMblii TOK, TEMIepaTypHBIA uaras3oH,
npou3BoaUTENbHOCTE B MIPS, 00béM mamsaTu, Habop nepudepuidHbIXx QyHKIUHA U T.1.). Beibop
MHUKPOKOHTPOJIIEPA B COOTBETCTBUH € TPeOOBaHUAMH MpuiiokeHUs. OCHOBHON HA0Op TEXHHUUYECKOU
JOKYMEHTAluu 17151 paboThl ¢ MUKPOKOHTpoJuiepamu. [IporpaMMHble U anmapaTHbIe CPEACTBA IS
paboTel ¢ MHUKpOKOHTpoiuiepamu. Hasnauenue mnporpammaropa. Cpena mnporpamMmmMupoBaHus,
UCIIONIb3YEMbIE  SI3BIKM  MPOTPAMMUPOBAHMS, KOMIIIATOPHI  S3BIKOB  BBICOKOTO  YPOBHS,
OMOTMOTEKH. .

1.2. ITopThl BBOJIBI/BBIBOJIa MUKPOKOHTPOIIEPOB. L{uhpoBbie BXOABI/BHIXObI
MUKPOKOHTPOJLIIEPOB.

[Toptel BBOma\BbIBO/IA (B\B) MUKPOKOHTpOJLIEPOB. [Ipumenenne moptoB. CTPYKTypHas cxema.
JononuutesnbHbie (QYHKIUMH MOPTOB B\B. MyJIBTUIUIEKCHPOBAaHHBIC (DYHKIMM M UX pa3Bs3Ka ¢
nopramu B\B. ['pylmupoBKa BBIBOJOB MHKPOKOHTPOJUIEPOB B TOPTHL. [IpUHIMO ¥ JIOTHKA
0003Ha4eHMsI BBIBOJIOB M TMOPTOB. OCHOBHBIE PErucTphl [uiss pabotel ¢ mopramu B\B. [lopsimok
KoH(purypamuu. PeructpoBbie ¥ OUTOBBIC OMEPAIIUH sl pabOThI C MOPTaMu B\B. 3aMUCh JaHHBIX B
nopt B\B. UreHue naHHBIX u3 mopTa B\B. DoOpMaThl NPEACTABICHUS JAHHBIX: OWHAPHBIMH,
JECATUYHBIN, MecTHaauaTepuuHbii. duznyeckue mnapameTpbl CUTHAIOB W OTPAHUYEHUS NPH
pabore ¢ mopTamu B\B (HOMUHAJBHBIA TOK, HANPSHKCHUE, BPEMsl HapacTaHWs, CIaja, MEPUON).
[udposbie (OMHApHBIC) BXOABI\BBIXO/ABI MPOMBIILICHHBIX JOrHueckux KoHtpoiuiepos (TIJIK).
CxeMoTexHUYeCKass peanusanus IUPpoBbIX Bxoa0B\BbIX070B I[IJIK Ha ©0a3e mnoptoB B\B
MHUKpOKOHTposuiepa. CriocoObl corjaacoBaHUsl YPOBHEH CUIHAJIOB BHEUIHMX JJIEKTPUYECKHUX IieTei
(Harpy3Kd) W BHYTPEHHHX (MHKPOKOHTpoJuiepa). ['aibBaHHUECKH pa3Bs3aHHBIC BXOJIbI\BBIXO/IBI.
Peneiinble U TpaH3UCTOPHBIE BBIXOJBI, crienn(puka npuMeHeHus. CTaHAapTHbIE YPOBHU CUTHAJIOB
(5, 12, 24, 48 B DC, 220 B AC) BO BHEUIHUX 3JEKTPUUECKUX LEMSAX Mpu padoTe ¢ HuppoBBIMU
BxonaMu\Bbrxonamu ITJIK..

2. Honamue mavimepos u npepwvieanuil. Ilpumenenue maimepos u npepoleanuil 6
MUKDONDOUECCOPHOU MEXHUKE.

2.1. AnmapaTHsle U IPOTPaMMHBIE TalIMeEPbI

TaiimMepbl. AnmapaTHble U IporpamMMmHblie TaiiMepsl. [lpumenenue taiimepoB. Knaccudukarus
taiimepoB MukpokoHTpoiiepa dsPIC30F (tun A, B u C). CrpyKkTypHBIE CXEMBbl TallMEpOB.
[Tpuniun paboTsl Taiimepa. Cxema TaKTMPOBAHUS W CHHXPOHHM3AIMU TaiimMepa. TakTupoBaHUS OT
BHYTPEHHEH IIMHBI W BHEIIHErO0 HMCTOYHUKA TAaKTUPOBaHMS. OCHOBHBIE PErHCTpPBI. PexuMbl
paboThl: TaiiMep, CHHXPOHHBIM CUETYMK, ACHHXPOHHBIA CYETYHK, CTpOOMpOBaHHE IO
YIPaBJISIOIEMY BXOJy, Yachl pealbHOro BpeMeHH. JlomoNHuTeNbHbIE PYHKIIMM TaliMepoB: paboTa
B coctae ALl o0beaunenue nByx TaiiMepoB (pexxuMm 32-paspsiaHoro Taiimepa). @mar
npepeiBanus. [lopsanox xondurypanuu. [Ipumep mporpammel paboTsl ¢ TaliMepoM. llpumMenenue
taiimepoB I1JIK. TunoBeie HacTpoiKK TaliMEPOB..



2.2. ®unocodus npepeiBaHui MUKpoIpoleccopoB. COOBITHITHO-OPHEHTUPOBAHHOE
IIPOrPaMMHUPOBAHHUE.

[TpepoiBanust. @Punocodus anmapaTHeIX NPEPHIBAHUNA MHUKPOIPOLIECCOPHBIX YCTPOWCTB.
OCHOBHOM UM  @IbTEPHATHBHBIA BEKTOp IpepbIBaHUS MHUKPOKOHTposuiepa. IIpepriBanus
nepudepuiiapix Gynknui. Oynkuus BHemHero npepbiBanus CN (ChangeNotification). DyHKIws
BHemHero nipepeiBanus INT. Koudurypanmonnele peructpsl npepbiBaHuid. [Ipuopuretsi,
paspemienue, (maru npepbBanuid. CTpykTypa mnporpammbl Ha si3bike C NPU HCHOIB30BaHUU
anmapaTHbIX — IpepblBaHUN  MHUKpOKOHTposuiepa. Ilpoumenypsl  00pa®OTKM — IpepbIBaHMM.
[IpepbiBaHMs, KaK  OCHOBOMOJAralOIIMH  MEXaHW3M  TpPH  peanu3ald  COOBITHHHO-
OpPUEHTHPOBAHHOIO ITporpaMmupoBanusi. CorinacoBaHue 00pabOTKH HECKOJIBKMX €IMHOBPEMEHHbIX
npepeiBanuil. [lpumep mnporpammsl pa®oTsl ¢ mnpepbiBaHussMU. Poisib npepbiBanuii B [JIK.
Onepanunonnas cuctema [JIK u ipepriBanus..

3. Hocneoosamenvuviy unmepgetic. Ynusepcanbtviii aCUHXPOHHBLU NPUEMO-nepedamyux

3.1. [locnenoBarenbHbIi HHTEpPEiic. YHUBEpCaTIbHBIA ACHHXPOHHBIN MPUEMO-TIEpeIaTUHK.

[TocnenoBarenpHblii  WHTEpdEHC mepenaund AaHHBIX. OTIMYHE IOCIICOBATEILHOTO U
napajuieIbHOTO  CIOco0OB  mepenayn JaHHBIX. CylecTBYIOIIUME CTAHAApThl U peaTu3aluu
nocienoBarenbHbix uHTEpdeiicoB (RS232, RS485, CAN u T.m.), 0COOCHHOCTH NPUMEHECHHS.
Buytpucxemusie nocnenoarensusie nHTepdeiicel (SPL 12C), ocobennocTs npumeHeHus. Moayib
UART (VYuuBepcanbublii AcunxponHblil IIpuemo-llepenatunk). Ero naznauenue. CTpykrypHas
cxema monyis. [lpuemuuk monmynst UART. Ilepematuuk moayns UART. I'eneparop ckopocTu
obmena. OcHoBHBIE perucTpbl. Pexxumbl pabotel. Hactpoiika momyns UART: ckopocts oOmeHa
JaHHBIMH, KOJMYECTBO OUT J[JaHHBIX, CTONOBBIE U CTapTOBble OUTHI, OUTBHI MPOBEPKU
YEeTHOCTH\HCUETHOCTH, YIpaBlicHHEe MOTOKOM. Pacuer mapamerpoB TaktupoBanus Monyis UART.
[TpepwiBanus npuemHuka. [IpepsiBanus nepenatunka. Peanuzanus RS232 untepdeiica Ha ocHOBE
UART wmonyns. [Ipumep nporpammsl ¢ Moayiem UART. Mcnonb3oBanue u HaCTpOMKa MpOrpamMMbl
HyperTerminal nans oTiagku mociefoBaTeNbHOTO KaHaja mnepegadd jAaHHbIXx Mexay IIK u
MUKpPOKOHTpoJuiepoM. MHTepdelicel mnepeaayun JaHHBIX B IMPOMBIIUIEHHOM aBTOMAaTH3AlUU.
Tononoruu NOAKIIOYEHMS: TOYKA-TOYKA, INMHA, 3Be3[a, KOJbIO, CBOOOJHAs TOMOJIOTHS.
[TonHOMyMIIEKCHAass M TONYIyIUIEKCHas cXeMma Iepenadd IU(POBBIX CHUTHAJIOB. AIMapaTHbE U
IpOrpaMMHbIE MEXaHM3Mbl KOHTPOJISI LIEJIOCTHOCTH Iepe/laBaeMbIX AaHHBIX. JuddepenunanbHas
cxema mnepenaud curHaioB. [Iporokosn oOmMeHa AaHHBIMEH MexAy YycTpoiictBamu. OTinumne
npoTokosa 1 uaTepgeiica. CoBpeMeHHbIE TPOMBIILIEHHBIE IIPOTOKOJIBI. .

4. Hepuqbupwl MUKDOKOHmMpoJiepa. Pa3pa60ml<a U NPOECKMUPOBAHUE YCMPOUCIE HA base
MUKDOKOHMPOJ1EPOS.

4.1. Ananorossie curnanbl. AL u LIAII MmukpokoHTposepa.

[IpriMeHeHre aHAIOTOBBIX CHTHAIIOB B MPOMBIIUICHHOCTH. AHAIOroBbie BhIX0b1\BX0ab! [1JIK.
CrangaptHble TUnbl aHasioroBeix curxHaios (0..5B, 0..10B, -10..+10B, 0..20mMA u ap.), cnenuduka
ux npumeHeHus u orpanndenus. AL u LIAITL ITpumenenune ALIT u ITAIL. CoBpeMmeHHBIE METOIBI
Y TIPUHIAIIBI TPe0Opa30BaHMs aHAJIOTOBBIX CHUTHAJIOB B IU(POBOI BHI M HA0OOPOT. Y CTPOMCTBO
ANIIL. YcrpoiictBo HAIIL. Knaccubukanus AILIL u ITAIL, ocoOeHHOCTh MPUMEHEHHS KAXKIOTO U3
THIIOB, XapakTepuctuueckue napamerpsl. LI mukpokoHTposepa. OCHOBHBIE pErHMCTpPbl. Pexxumbl
paboter ALIL Ilopsmok kondpurypamum ALl Pacuer BpemeHu BbIOOpKHM M IpeoOpa3zoBaHUs
curHana. Bribop ¢dopmara mpencraBienust naHHbIX. YcpenHeHue 3HaueHuidt AIIl. Pabora c
HECKOJIbKUMH aHAJIOTOBBIMU KaHanamu. [Ipumep nporpammel pabotsl ¢ ALIIT MukpokoHTposuiepa..

4.2. KommiekcHast pazpaboTka mu¢poBbIX YCTPOUCTB Ha 0a3€ MUKPOKOHTPOJIIEPOB.



Oranbl pa3pabOTKU MEKTPOHHBIX YyCTpoiicTB. Texnuueckoe 3amanue. CoBpemennbie CAIIP.
[Tpon3BoacTBO MeYaTHBIX IMaT. MOHTaX 3JIEKTPOHHBIX KOMIIOHEHTOB. TecTupoBaHHE 0OpasIioB.
Pazpaborka I[1O um wmukponporpamM, paboTa B HpoekTHOH rpynme. Ilpouecc pa3paboTku
KOMILIEKCHBIX IMPUKIIAJHBIX IPOrpaMM MUKpOKOHTposuiepa. [IpaBuia «xopomero ToHa». Padora ¢
oubmorekamu. Co3nanne COOCTBEHHBIX OMOIMOTEK, CTPYKTYpUPOBAaHHE NMPOEKTOB, BEICHUE YUeTa
Bepcuil nporpamMm. Onepanuonnsle cucteMsl (OC) i CIOXKHBIX MHKPOIPOLIECCOPHBIX CHUCTEM.
Tunosble MEXaHU3MBI, HCIIOJIb3yeMble 1l mocTpoeHus OC..

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPEeyCMOTPEHO

3.4. Tembl 1a060paTOPHBIX padoT
1. 3y4yeHue nporpaMMUpOBaHUS U OTIAAKU MUKPOKOHTposiepoB B cpere MPLAB.;
2. KoMnusiuys v oTi1afiKa porpamMmsl ¢ IpepbIBaHUsAMH Ha si3bike Cu.;
3. IIporpammupoBanue 3anucu ¥ ureHuss B EEPROM Ha s3bike Cu.;
4. IIporpaMMHupoOBaHK€e MOAKIIOUYEHUS KUIKOKPUCTAIIINYECKOTO JUCTLIES. .

3.5 KoncyabTanuu

Texywui koumpoas (TK)

1. KoHcynpTanuu HamnpapjeHbl Ha MOJYyYEeHUE MHAWBUYAIBHOTO 3a/laHUs JUIsl BBIIOJHEHUS
KOHTPOJIBHBIX MEPONPUSITHI 10 pazneny "MuxpornporeccopHas TEXHUKA. Y CTPOMCTBO U
MPUHIUI JeHCcTBUS."

2. KoHcynpranuu HampaBJieHbl HA MOJyYSeHHE WHAWBUIYAIBHOTO 3a/JaHUS ISl BHIIOJTHEHHUS
KOHTPOJBbHBIX MeponpuaTHid mno pasgeny "lloHdarne TaliMepoB M IPEPBIBAHUM.
[IpumeneHue TaliMEPOB U NPEPbIBAHUN B MUKPOIIPOLIECCOPHOM TeXHUKE."

3. Koncynpranuu HampapieHbl Ha MMOJyY€HHE WHIUBHYyaIbHOTO 3aJaHUs JJISl BBITOJIHEHHS
KOHTPOJbHBIX  Meponpuatuid  no  pasgeny  "[locnenoBarenbHblii  MHTEpQEIiC.
YHuBepCcanpHbI aCHHXPOHHBIN PUEMO-TIEPENATUHK"

4. KoHCynbTallUM HaIpaBJIEHbl Ha MOJTYYEHHE WHIUBUIAYATbHOTO 3a/aHUs JUIsl BHITOJIHEHUS
KOHTPOJIbHBIX MeponpusaTuii no paszaeny "llepudupus mukpokontposepa. Pazpaborka n
IIPOEKTUPOBAHHUE YCTPOUCTB Ha 6a3e MUKPOKOHTPOJLIEPOB."

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPeayCMOTPEHBI



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

Howmep paznena
JTUCIUIUIUHBI (B

OueHo4HOE CPesCTBO
(TUII ¥ HAUMEHOBAHUE)

3aruraHupPOBaHHbBIE PE3YJIbTATHl O0YUYCHHSI IO JTUCITUTIIINHE Konasl
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB COOT]::;CIT ;3 e
1]/2]3]4

3HaTh:

OcHOBHBIE 3a71a4H, PEIIaeMbIe MUKPOIIPOIIECCOPHBIMU CPEICTBAMHU V-7 + Konnoksuym/KoHTposibHOE
aBTOMAaTHKH. MEpOTIPUSITHE 10 pazaeny |
Oco0eHHOCTH TOCTPOCHHUS MTPOTPAMMUPYEMBIX JIOTHUECKHUX KonnokBuym/KonTponbHoe
KOHTPOJIJIEPOB, CTPYKTYPY NPOrPaMMHBIX CPEICTB nmporpaMmupyembix | MJI-7nk-2 + MEPOTIPUSITHE 110 pa3eiy 2
MUKPOKOHTPOJIJIEPOB.

YMeTh:

Hcnonw3oBarh cTaniapTHBIE TEPMUHOJIOTHIO, OTIPEICICHUS U VJT-Trics + KomnmokBuym/KoHTposibHOE
0003HaYEHHS. MEPOMPUSITHE IO pazaeny 3
[IpoexTrupoBaTh MUKPOIIPOIIECCOPHBIE CUCTEMBI. VJT-Trics + KomnmoxkBuym/KoHTposibHOE

MEpPOMpHITHE 10 pazneny 4
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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
S cemecTp

®dopma peanmszanuu: Y cTHas Gpopma
1. KonTponbHoe meponpusarue no pasaeny 1 (Komioksuym)
2. KontponbsHoe MeponpusTue mo pasneny 2 (KomtokBuym)
3. KonTponbHoe meponpustue no paszaeny 3 (Komioksuym)
4. KonTpoasHoe Meponpustue 1o paszueny 4 (KommokBuym)

bamibHO-pedTUHIOBasE CTPYKTYpa AUCLUIIIINHBI SBISAETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
Oxzamen (Cemecmp Nos)

B auniom BeICTaBIISIETCS OLIEHKA 32 5 CEMECTD.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. Makapsiues, FO. M. IIporpammupoBanue MUKpokoHTposiepoB Mortoposa Ha IBM/PC :
VY4eOHoe nocobue no Kypcam "DeKTpuyecKue anmnapaTsl ¢ MUKporipoleccopamMu” U "OCHOBBI
aBTOMaTH3alMK TexHoJornueckux npomeccos" / FO0. M. Makapsriues, C. 1O. Peokos, A. B.
Kupcanos ; Pen. 1O. C. Kopo6koB ; Mock. suepr. ua-T (MOU) . — 1995 . — 112 ¢. : 5000.00 .;

2. bpoaun, B. b. MukpokoHTposuiepbl. ApXUTEKTYpa,IpOrpaMMHUPOBaHue, HHTepQeiic
Cnpasounuk / B. b. bponun, Y. U. Hlarypusn . — M. : OKOM, 1999 . - 400 c. : 91.00 .;

3. TaBepube, K. PIC-mukpokontposuieps! : [Ipaktuka npumenenus : nep. ¢ ¢p. / K. TaepHbe . —
M. : MK Ipecc, 2003 . — 272 c. — (CrpaBounuk) . - ISBN 5-940741-15-0 .;

4. A. M. BooB030B- "MUKpPOKOHTpOJIIEpH! A1 cucteM aBTromatuku”, (U3a. 3-e, nom. u nepepaod.),
W3narensctBo: "Unpa-Unxenepus", Mocksa, Bonoraa, 2016 - (164 c.)
https://biblioclub.ru/index.php?page=book&id=444183;

5. M.B. OBeukuH- "DIEKTPOHUKA CUCTEM aBTOMATHYECKOTO yIPaBICHUSI HA OCHOBE
MHUKpOKOHTposuiepoB cemeiictBa AVR", Uznatenscto: "OI'Y", OpenOypr, 2016 - (113 c.)
http://biblioclub.ru/index.php?page=book&id=469377;

6. M. T. Anues, T. C. bykanoa- "UnTtepdeiicsl MUKpOKOHTpOIIepoB", M31aTenbeTBO:
"[TOBOJIKCKHUIA TOCYIapCTBEHHbII TexHOMOrHueckuit yanBepeuter”, Momkap-Oua, 2019 - (94 ¢.)
https://biblioclub.ru/index.php?page=book&id=612571.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiing Buneokondepenuuu;

5. MPI;
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6. MPLab.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

~NOoO OoTh WN -

. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/

. baza nannpix BUHUTMH online - http://www.viniti.ru/

. Ba3za nannbIx :xxypHanoB m3nareascra Elsevier - https://www.sciencedirect.com/
. DJIEKTPOHHBIE pecypchl H3aaTeabcTBa Springer - https://link.springer.com/

. ba3za nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com
. HammonanbHas ynekTponHas 6udamoreka - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun noMereHus

Homep ayauropumn,
HAHMEHOBAaHHE

OcHalmenue

Y4eOHble ayAUTOPUH
JUJIs1 TIPOBEJICHUS
JICKITMOHHBIX 3aHATHH U
TEKYILEro KOHTPOJIS

C-409, JIeKIMOHHBIN 3aJT

mapTa co CKaMbeid, CTOJI TPEIo/1aBaTes,
CTYJ, TOCKAa MEJIOBasi, KOMIIbIOTEPHAS
CeTh ¢ BBIXOJI0M B MIHTEpHET,
MYJIbTUMEAUMHBIN POEKTOP, SKPaH,
KOMIBIOTEP NMEePCOHATBHBIN

K-120, MammHHBIN 3a71
MBI

cepBep, KOHIUIIUOHEP

Y4eOHbIe ayIUTOpUU
JUTSL TIPOBEICHUS
MPaKTUYECKHUX 3aHATHH,
KP u KI1

C-409, JIeKkIMOHHBIN 3T

rapTa co CKaMbeH, CTOJI IPENoiaBaTes,
CTyJI, IOCKa MEJIOBasi, KOMIIbIOTEPHAS
CETh C BBIXOZOM B MIHTEpHET,
MYJIbTUMEIUUHBIA ITPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAIbHBIN

K-120, MamuHHEIN 3a71

cepBep, KOHIUIUOHED

MBI
VY4eOHble ayautopun C-401, YyeOnas CTOJI MPEMNo/iaBaTesl, CTOJ y4eOHbIH,
JUI IPOBEICHUS nabopaTopus CTYJ, KA Ui XpaHEHUsI HHBEHTaps,
71a00paTOPHBIX 3aHITHI MpOrpaMMUPYEMBIX KOMIIBIOTEPHAs CETh C BBIXOJIOM B
KOHTPOJUIEPOB U WHTepHeT, MynbTUMEAUHHBINA TIPOEKTOD,
MHUKPOKOHTPOJUIEPOB 9KpaH, JI0CKa MapKepHasi, KOMIBIOTEP

HepCOHANBHBIN, CTeH]] YUeOHBI

K-120, MamuHHEIH 3a71
HBI]

cepBep, KOHIUIUOHED

VY4eOHble ayautopun
JUIS IPOBE/ICHUS
IIPOMEKYTOUYHON

aTTecTaluu

C-409, JIeKIIMOHHBIN 3aJT

rapTa co CKaMbeH, CTOJI IPENOaaBaTes,
CTYJI, JOCKa MEJIOBast, KOMIILIOTEpHAas
CeThb ¢ BBIXOJOM B lIHTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMITBIOTEP NEPCOHATBHBIN

K-120, MamuHHEIH 3471
MBI

cepBep, KOHIUIIMOHEP

ITomemenus s
CaMOCTOSTEILHOU
paboTHI

HTB-303, KoMnbroTepHsbIi
YUTaIbHBIN 341

CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ
MHUCHMEHHBIN, BEITAIKA JIJIST OJICHKIbI,
KOMIIBIOTEPHAS CETh C BBIXOJIOM B
HNHTEpHET, KOMIIBIOTEP MEPCOHAIIBHBIN,
MPUHTEP, KOHAUIIMOHED

Ilomemmenust misa
KOHCYJIbTHPOBAHUSI

C-405, Kabuner
MpernojiaBaTese u

CTOJI, CTYII, H_IKa(I) AJIL JOKYMCHTOB,
JOCKa MEJIOBAsl, KOMIIBIOTCPHAs CCTH C
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MHXEHEPOB

BBIXOJ0M B IHTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTED NIEPCOHAIbHBIN, IIPUHTED,
CTEH]] Y4eOHBII

TTomerenust misa
XpaHeHHus 000pyJOBaHUS
U y4eOHOIr0 MHBEHTapsI

M-309, KnamoBas

CTOJI, CTYJI, KA A7 XpaHSHUS
WHBEHTapst

M-301/1, KnagoBas

CTYH
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[IporpammupoBaHrue MUKPOKOHTPOIIIEPOB

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

KonTtponbaoe meponpusrtue o pazaeny 1 (Komioksuym)
KonTponsHoe meponpustue no paszaeny 2 (Komioksuym)
Kontponbaoe meponpusrtue o pazaeny 3 (Komioksuym)
KonTponsHoe meponpustue no paszaeny 4 (Komioksuym)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM-
Howep Paszpen nucnurnimHbl KM: L 2 3 4
paszena Henens 3 7 11 15
KM:
1 MukpornporneccopHas TEXHUKA. Y CTPOMCTBO U MIPUHLUII
JENCTBHUSL.
11 BBenenue B MEKPOIIPOLIECCOPHYIO TEXHUKY. Y CTPOMCTBO +
MUKPOKOHTPOJUIEPOB.
12 [TopTel BBOIBI/BEIBOIA MEKPOKOHTPOJIIEPOB. LludpoBkie +
] BXO/Ibl/BBIX0/Ibl MUKPOKOHTPOJJIEPOB.
2 ITonsiTne TaliMepoB U npepriBaHui. [Ipumenenne Taitmepos
Y IIPEPBIBAHNN B MUKPOIIPOLIECCOPHON TEXHUKE.
2.1 AnmnaparHble U IPOTrpaMMHBIE TaiMephbl +
29 dunocodus npepriBanuii MukpormnporieccopoB. CoObITHIHO- +
OpPUEHTUPOBAHHOE MTPOrPaMMHUPOBAHHUE.
3 [TocnenoBarenbHbli nHTEpdEiic. YHUBEpPCATbHBIN
ACMHXPOHHBIN NPUEMO-TIepeIaTUNK
31 HocneHOBaTe\J’ILHLIﬁ uHTepdeiic. YHUBepcaabHbIHi +
ACMHXPOHHBIN NpUEMo-TiepeIaTUHK.
4 [Tepudupus mukpokoHTposiepa. PazpaboTka u
POEKTUPOBAHHUE YCTPONUCTB Ha 6a3€ MUKPOKOHTPOJIEPOB.
4.1 Amnanorossie curdainbsl. ALIT u LIAIl MukpokoHTpoiepa. +
492 KommuiekcHas pazpaboTka nupoBbIX YCTPOICTB Ha 6a3e +
MHUKPOKOHTPOJIIIEPOB.
Bec KM, %: | 25 25 25 25
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