MHUHOBPHAYKH POCCHUH
PEAEPATILHOE FOCYAAPCTBEHHOE BIO/DKE THOE OBPA3OBATEJILHOE YUPEX/IEHUE
BBLICUIET'O OBPA3OBAHMS

«BEJI'OPOJICKUHM T'OCYJIAPCTBEHHbII
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PABOYAS ITPOCPAMMA

AMCHHTINHBL (MO/LY.151)

MHKDOKOHTDOJUICDI)[ B CHCTEMaX aBToMatTusallmm

Hanpagsnenue noArotosky (CnenuanibiocTs):

15.03.04 ABTOMATH3AIMA TEXHONOTHYSCKUX [IPOLECCOB 1 NPOU3BOJICTR

Harnpasnennocts nporpamMme! (Npoguiisb, crnenmanusanms);

ABTOMATH3ALMA TEXHOJIOIHYECKHX MPOLECCOB ¥ NMPOMU3BOACTB (ITPOMBIIIIEHHOCTL)

Ksannpukanms:

Daxkaiasp

Mopma oOyueHIA

OuHasl

HuceruryT _ DHepreTuku, HHGOPMAUMOHHBIX TEXHOJOIHIT H VIPABASIOUINX CHETEM

Kadenpa Texunueckoii knGepHeTHKH

benropon 2021



Pabouas nnporpaMma cocranieHa Ha OCHOBAHNH TpeboBanmii:

. DenepanbHOro rocyaapeTBeHHOIO 0BpasoBaTENLHOIO CTAHAAPTA BhHIC-
wero odpasosanua 15.03.04 ABTomaTH3aUMS TEXHOIOTHYECKNX IIPOIEC-
COB W NPOU3BOACTS (YpoBeHb Gakataspuara), VIBEPKACHHOIO NPHKA3OM
MuHHCTEpCTBA HAYKH 1 BbiCLIero obpazosanus PoccHiickoii Dene aLun
No 730 ot 9 aBrycra 2021 r.

B Y4eOHOro riana, yrsepkIaeHHOro yuensM cosetom BI'TY um. B. I'. [Ly-
xoBa B 2021 roay.

CocraBurens ( COCTABUTENIN): f
KaH/l. TeXH. HaVK. JIOLL. A. C. Kuxyk
(VMCHAN CTEnCI i nanmne) ‘ﬂw.;umcm Crmemrtiasn, (astns)

Pabouas nporpamma o6eyxieHa Ha 3aceanun kadeaps
«__ 4 _» 09 20_24 r., npotokon No 4

H.o. 3asenyioniero kadeapoii:

KaH/. TeXH. HAyK, JIO1L. : L A. bymyes
(NHTHAR CTCHCUn 1 SRe) (rofimies) (v, dhastni )

Pabouas nporpamma cornacosana ¢ Beinyckatomei(nvum) kadeapoii(amn)
Texnuyeckoi KndbepHeTHKH

(tamsenonanse Kmpeaput kageap)

M.o. 3ageaytomero kapeapoii:

KaH/l. TEeXH. HAVK, 011 -’ J1. A. Byuives
(NUEHas crenen 1 snanne) (FOHCL) R, (antiuins )
. % » g 2024 r.

Pabouas nporpamma o106pena MeToANYECKOl KOMHCCHEIT HHCTHTYTa

« 3 » 08 2034 r., npotoxoa Ne 4
[peacenarens: 7
KaH/L. TeXH. HaYK, 1011 / 54 A. H. Cemepuun

(Ve cremein i andiie) (HOITHCER) tren asuzinsg)



1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHMUS 11O JUCHUIIJINHE

KOIL 1 HAUMCHOBAHUEC

Kareropus Kon u
WHJIMKATOPA HawnmeHoBaHue mokazaresisi OllCHUBAHUS
(rpynma) HauMEHOBaHHUE
. JOCTYDKCHUS pe3ynbraTa 00y4YeHHUs 10 TUCIIUTUINHE
KOMITETCHIIU KOMITETCHIIUU
KOMIICTECHIINH
IMpodeccuo- I1K-3. Criocob6en [1K-3.5. Pa3pabarbl- |3HATH: NpUHIMIT paOOTHI, YCIIOBUS YKCILTya-
HaJIbHBIC paspabaTbiBaTh 1 BacT, TECTUPYCT U TalUK, COBPEMEHHOE COCTOSIHUE W COCTaB
KOMIIETCHIIMU | OTJIQXKUBATh MPO- OTJaKUBAET TPO-

rpaMMBI, periaMeH-
TUPYIOIIUE MTPOIIecC
aBTOMATH3aIUU
HECJIOXKHBIX TEXHO-
JIOTHYECKHX MPOIIEC-
COB

TPaMMBI ¢ UCIIOJB30-
BaHHEM COBPEMEHHO-
T'0 HHKEHEPHOTO
MPOTPaMMHOTO
obecrieueHust

BBIITYCKaeMbIX MHKPOKOHTPOJUIEPOB;
CTPYKTYpy ¥ KIACCU(PUKAIMIO MHKPO-
KOHTPOJUIEPHON 3JIeMEHTHON 0a3bl, BHIBI
MPOrPaMMHBIX CPEJICTB, MPUMEHSIEMBIX TPH
VIPaBISIOMMX  MPOrpaMM
MHKPOMPOLIECCOPHBIX aBTOMATH3UPOBAHHBIX
MPOTPaMMHPOBAaHUS U

pazpaboTke
CHCTEM, CIIOCOOBI
peau3aliy CUCTEMbI JIOTHYECKOTrO YIpaB-
nenus (CJIY) U ynpaBisrOIIMX aBTOMAaTOB

(YA).

yMeTI): aHaJ'II/I3I/IpOBaTL HpOMBIILU]CHHI)IC
OOBEKTbI, KaK OOBEKTBHI JIOTHYECKOI'O
ynpaBJ'[eHI/Iﬂ, nu HCIIOJIB30BATh M_I/I_KpO-

KOHTPOJIJIEPH! I CO3JAaHMs CUCTEM YIPaB-

JICHUS; NPUMEHSTH MaTeMaTH4ecKUit
ammapar I peleHus 3a1ad MOJEpOBa-
HUS TpM CHHTE3¢ MUKPOIPOLIECCOPHBIX
CIPYKTYP,

METOIaMH Pa3pabOTKH MUKPOIPOLIECCOPHBIX

TIOJIL30BATBCA  COBPEMECHHLIMU

CUCTEM aBTOMaTu3alu,

00BEKTHO-OPHEHTHPOBAHHOTO

UCIOJb30BaTh
METOAVKHI
AQHAIM3a M IPOCKTHUPOBAHMSI CUCTEM H
MOJICKCTEM TIpH pa3paboTKe KOMIIOHEHTOB
MHKPOIPOLIECCOPHBIX CTPYKTYp aBTOMATH-
3aLUH.

Bianers: MeToauKaMu MOJEIMPOBAHYS,
MPOCKTUPOBAHUSI M IMHAMIYECKOTO aHAJIH3a
CIIOXKHBIX TEXHUYECKUX CUCTEM JIJISL pa3pa-
OOTKH aJITOPUTMOB MUKPOKOHTPOJIJIEPHOTO
VIIpaBJIeHHUs, HABBIKAMU Pa3padOTKH 1
WCIIOJIb30BaHUS OOBEKTHO-
OPHUEHTUPOBAHHOTO TIPOIPAMMHOTO 00ecTIe-
YeHWSI JUTS PellieH s 3a/1a4 CUHTE3a yIpaB-
JISTFOIMX YCTPOMCTB HA OCHOBE COBPEMEH-
HBIX MHKPOKOHTPOJIJIEPOB, HABBIKAMU
peaM3aliy AIrOPUTMOB pabOThI YIIPABIIs-
FOIIMX MHUKPOIIPOIIECCOPHBIX CHCTEM,
HaBbIKaMH SKCIDTyaTalliy v IIPOTPaMMHpPO-
BaHUSA MPOMBIIUICHHBIX MUKPOKOHTPOJIIE-
OB Pa3IMYHBIX THIIOB.




2. MECTO JUCHUIJIMHBI B CTPYKTYPE OBPA30OBATEJIBLHON
ITPOI'PAMMBbI

1. Komnerenumsi I[1K-3. Cnocoben pa3pabarbiBaTh U OTIAXUBATh MPOrpam-
MBI, PErIAMEHTHPYIOLIUME MPOLIECC aBTOMATHU3AIMU HECIOXKHBIX TEXHOJIOTMYECKUX
MPOLIECCOB

I{aHHaSI KOMIICTCHIIUA q)opMpreTc;I CICAyromnMHU JUCHOUIITIMHAMUA.

CTaI[I/DI HanmenoBanus JUCHUITIINHBI

1 dusuka

Briciasgs MmaTemaTuka

BrerancaurenpHas MaTeMaTHKa

[IporpammMupoBaHrE U OCHOBBI AJITOPUTMHU3ALIMHI

9HeKTp0HI/IKa 1 CXCMOTCXHHKA

WNudopmaninoHHble TEXHOIOTUN

~N OO~ WIN

BreraucnureapHbIe MallluHbI, CUCTEMBI U CETHU

3. OPBEM JIUCHUIITINHBI

OO61mas Tpy10eMKOCTb JUCIUIUIMHBI COCTABIISICT S 3a4. enqunui], 180 dyacos.
JlucuuIiinHa peaanu3yeTcs B paMKax MPaKTHYeCKOW MOJTOTOBKH.

(I)opMa HpOM@)KYTO‘IHOfI arrecraiun 3K3aMCH.
Buj yae6HO# paboThI Bcero gaco | Cemectp Ne 6
OO61mas TpyA0eMKOCTh AUCHIUTUINHBI, Yac 180 180
KontakTHas pa6oTa (ayAMTOpPHbIE 3aHATHSA), B TOM YHCJIE: 73 73
JIEKITUHA 34 34
n1abopaTopHbBIC 34 34
MPAKTUYECKHE 0 0
IPYIIOBBIE KOHCYJIbTALUU B IIEPHOJ] TEOPETHUECKOTO 00yUEHHS 5 5
Y TIPOMEXYTOYHOH aTTeCTalluu
CamocrosiTe1bHAas padoTa CTyAE€HTOB, BKJIOYAas HHIUBHAY- 107 107

aJIbHbIE M IPYNIIOBbIE KOHCYJIbTALMH, B TOM YHCJIE:
KYpPCOBOM IPOEKT
KypcoBas paboTa
pacueTHO-rpauyecKoe 3a1aHue
WHIUBUAYAIBHOE JIOMAIIHEEe 3a/JaHue
camocCTosITeNIbHasl paboTa Ha OJATOTOBKY K ayAUTOPHBIM 3aHS- 71 71
THSIM (JICKITMHY, TPAKTUYECKUE 3aHATHs, Ta00OPaTOPHbIEC 3aHSTHS)
9K3aMeH 36 36

o|o|o
o|o|o




4. COJEPKAHUE JUCIHATITAHBI

4.1. HaumeHOBaHMe T€M, HX COJepKaHue U 00beM

Kype _3 . Cemectp _6

n/n

HaunmenoBanue pasnena
(kpaTKoe cojiepKaHue)

OObeM Ha TEeMAaTHYECKUHN pa3en
10 BUJaM yueOHOI Harpy3Ku, yac

Jlexmun
IIpakTrueckue
3aHATHUA

JlaboparopHbie
3aHATHS

Ha TIOATOTOBKY K

CamocTosTenbHas paboTa
ayAUTOPHBIM 3QHSTHIM

1

2

3 4

5

(op]

1.CtpykTypHas opranuzanus u cuctema koMang MukpokonTposiepa KM 1816BES1

Krnaccudukanus MUKpOKOHTPOIIEPHON TeXHUKH. CTpyK-
TypHast cxema MKS1. Apudmerndecko-Ioru4eckoc
yCTpOMCTBO. Pe3uyeHTHass mamsTh. YCTPOMCTBO YIIpaB-
JIeHUs. U cuHXpoHM3aruu. [lopTel BBOMA/BEIBOIa HHDOP-
Maruu. Jloctyn k BHemHed mnamsatu. Taiimep/cueTyuk.
[TocnenoBarenpHbd  WHTEpGEic. Peructp ympasie-
Hus/craryca YAIIIL. Pabora VAIIIl B MyapTUMHKpO-
KOHTPOJUICPHBIX cucTeMax. CKOpOCTh MmpuemMa/mepeadn.
OcoGennoctu pabotsl YAIIIl B paznuyHbIX pexHMaXx.
Cucrema npepsiBanuii. Ocobsie pexumsl padbotsl MKS1.
Pexxum 3arpy3ku W BepUPHUKAIUMU TPUKIATHBIX TPO-
rpamMm. Pabora MKS51 B momaroBom pexume. COpoc,
PEKHUM XOJOCTOTO XOAa M PEKUM MOHUKEHHOTO SHEPro-
notpebnenus. Cucrema komana MK51. O0ume cBenenus
0 cucTeMe KOMaHJ. ['pynmbl KOMaH[ nepenadyn JaHHBIX,
apuMeTHyecKux oOmepanui, JOTHYECKHX OIepalui,
orepanuii ¢ Outamu, nepeiavu yrnpapIeHUS.

8

8

N
(6]

2.Metoanka pa3pabOTKH MPUKIATHOTO porpaMMHoro obecnieuernnst MK-cucrem.

dopMalIM30BaHHBIN MOIX0J K pa3pabOTKe MPUKIATHBIX
nporpaMM. OJeMeHThl ¢opMalu3alul B pa3paboTke
anroputmoB. [Iponenypsr u noamporpammsl. IlpaBuna
3alMCcH IPOrpaMM Ha si3blke accembiepa. BBoa, penakTu-
pOBaHue, TPAHCIALNA U OTJIaJKa MPUKIAJIHBIX ITPOrpamMm
B Kpocc-cucrteMax pa3paboTku. OTiazka HpUKIaTHOTO
MIPOrpaMMHOT0 00ecrieueHNsI MUKPOKOHTPOJUIEPOB.

26

3.006paboTKa TaHHBIX B MUKpOKOHTposuiepax MKS51

[Ipumepsr mporpamMm o0OpaboTku naHHbIX B MKSI.
[IpuMmepsl KCIIONB30BaHMUST KOMaHJ Iepefadyd JaHHBIX.
[Ipumepbl HCHONB30BaHUA KOMaHJ apUPMETHYECKUX
onepanuid. IIpuMepbl HCHOJIB30BAHUS KOMaH] JIOTHYE-
ckux onepauuii. [Ipumeps! onepanuii ¢ 6GuTamu.

28

4.Opranuzaiys B3auMOAECHCTBUSI MUKPOKOHTPOJIEPA ¢ OOBEKTOM YIpPaBIEHUS

TOPOM.

n CBA3U

c omepa-

BBox wunbpopmanuu ¢ gatuymkoB. Ompoc IBOMYHOTO
naturka. OxugaHue coOBITHS. YCTpaHeHHe napedesra
KoHTakToB. [loacuer uncna uMmmnynbcoB. Onpoc rpymmsl
JBOMYHBIX JATYUKOB. BBIBOJ YITPABIISIFOIIMX CUTHAJIOB U3

10

10

28




MK. ®opMupoBaHue CTaTUYECKUX CUTHAIOB. DOopMHUpPO-
BaHWE WMITYJIbCHBIX CHTHAJIOB. MacmrabupoBaHue.
Peanmuzamus ¢ynkmuii Bpemenu. IIporpammuoe ¢opmu-
pOBaHuE BPEMEHHOM 3aAepKKkU. POpMUPOBaHUE BPEMEH-
HOW 3aJIepKKM Ha OCHOBE TaiiMmepoB. M3mepeHue Bpe-
MEHHBIX  HMHTEpBaIOB.  [IpeoOpa3oBaHme  KOJOB.
[Ipocreitmme npeobpazoBanms. [IpeoOpa3oBanus mapai-
JeNBHBIX W TOCIEAOBaTeNbHBIX  KomoB. Lludpo-
aQHAJIOTOBbIE U aHAJIOTrO-LIU(POBBIE MPeoOpa3OBaHUS.
BBox undopmanuu ¢ kmaBuarypsl. BeiBox u otoOpaxe-
nue uHpopmaruu. Conpspkenne MK ¢ knaBuatypod u

JTuHEeHBIM auctiieeM Ha ocHoBe BYIC KP580B/[79.

BCETO | 17

34 107

4.2. ConepxaHue MPaKTHYECKHUX (CEMUHAPCKUX) 3aHATHIA

He npenycMoTpeHO y4eOHBIM TIIIaHOM.

4.3. ConeprxaHue JJa60PaTOPHBIX 3aHATHIA

Ne HaumenoBanue pasnena Tema mabopaTopHOTO 3aHATHUS Komuy. CaMOCT%’ITeHBH
YyacoB as pabora
/1 IUCIHAILINHEBI Ha TIOATOTOBKY
K ayIUTOPHBIM
3aHATUAM
cemectpNe 6
1. Pa3paboTka mporpamM, paboratouux c| 4 4
BHYTPEHHUMHU  YCTPOWCTBAMHU  MHKpO-
CrpykrypHas opranu3zanus | KOHTPOJIIEpa.
1. |MuKpoKOHTpoJuIEepa 2. Pa3paboTka mporpaMm, UCHOIB3YIOMHX | 6 6
K1816BES1 CUCTEMY NPEPBIBaHUN KaK BHEIIHUX, TaK U
BHYTPEHHUX TaliMEpOB MOCJEI0BaTEIbHO-
ro nopra.
3. Co3pmanue mporpamm, YIpaBisOUMX| 6 6
TUHAMHUYECKON MHIUKAIUEH.
4. O6paboTKka  aHAJIOTOBBIX  CUTHAJIOB| 6 6
CrpykTypa OpraHM3alliil | qaTYHKOB.
YIPaBIISAIOLIEH BBIYUCIIN-
2 | TenpHOI cHcTeMEl Ha Gaze |- Y PABICHHUE HCIIONHHTEIbHBIMU 6 6
MHKPOKOHTpOILIEPA ycTpoiicTBamu Ha O6a3e ABUraTesen
K1816BES51 IIOCTOAHHOI'O TOKA.
6. YrpaBieHue UCIOTHUTEITHHBIMH 6 6
ycTpoiicTBamMu Ha Oa3e IBUTraTenen
MEPEMEHHOT0 TOKa.
UTOI'O:| 34 34
BCEI'O:| 34 34

4.4. ConepxaHne KypcoBOro npoekrTa/padorsbl

He mpexycMoTpeHO y4eOHBIM TUTaHOM.

4.5. Conepxanue pacyeTHO-rpagu4ecKoro 3aaHusl,
WHIMBHUAYAJIbHBIX JOMALIHUX 3aJaHUIH

He npenycMoTpeHO yueOHBIM TLIaHOM.




5. OHEHOYHBIE MATEPUAJIBI VIS1 TIPOBEJEHUSI TEKYIIET'O
KOHTPOJISAA, NIPOMEXYTOYHOU ATTECTAIIMAN

5.1. Peau3auus KoMIeTeH M

1. Komnerenuusi I1K-3. CrniocoOeHn pa3pabaTsiBaTh U OTJAXUBATh MPOTpPaM-
MbI, PErJIAMEHTHPYIOUIME MPOLIECC aBTOMATHU3AIMU HECIOXKHBIX TEXHOJOTHMUYECKHX

IIpoHeccCcoB

HaumenoBanue WHJAWKATOpa JOCTUXXCHUA KOMIICTCHIIUN

Hcnosb3yeMble cpeacTBa OLICHUBAHUS

I1K-3.5. Pa3pabarpiBaer, TECTUPYET U OTJIAKUBACT
MIPOrpaMMBbI C UCTIOJIb30BAHIEM COBPEMEHHOTO MH)KEHEP-
HOT'O MPOTPAaMMHOT0 00eCTIeYeHHU s

3aImTa Ja00paTOPHBIX padoT,
9K3aMeH.

5.2. TunoBble KOHTPOJBbHBIC 3aIaHNA 11 HpOMe)l(yTOqHOﬁ arrecranmmmu

5.2.1. IlepevyeHb KOHTPOJILHBIX BONPOCOB (TUIOBBIX 3aaHUIl) /1 IK3aMeHAa

HaumenoBaunue
pazzaena TUCIUILITNHbBI

Copeprkanre BOPOCOB (THIOBBIX 3aJaHUI)

1 CrpyKTypHast opraHuza- 1.

U MUKPOKOHTpOJLIEpa
K1816BES1.

ApupMeTHKO-IOTHYECKOE YCTPOUCTBO.

2. Ha3nauyenwue ycTpoiicTBa yIpaBlIeHHUS U CHHXPOHH3A-
LUH.

3. Uro Takoe pe3uACHTHAS aMSTh.

4. Kakue TeXHHMYECKHE YCTPOHUCTBA BCTPOCHBI B CTPYKTY-
PY MUKPOKOHTPOJIIEPA, U KAKUE PETMCTPHI CIIEUAJIBHBIX
(byHKLINH COPOBOXKAAIOT UX.

Pa3pabotka ympasisito-
HIMX IPOrpaMM Ha SI3bIKe

1. TIIpaBuna 3anMcu nporpaMm Ha si3bIke accemoiepa.
2. UYro Takoe omeparys, onepani, MeTka, KOMMEHTapHI.

AccemoOiepa. 3. Ilepeuuncnure nCeBAOKOMAH/IHI.
4. BBoJ, peAakTHPOBaHUE, TPAHCIALUS U OTIIAIKA MTPH-
KJIQJIHBIX TIPOTPaMM B KpOCC-CHCTEMaX pa3pabOTKH.
5. Ilpumepsl UCTIONB30BaHUS KOMAH/ NEepeayy JaHHbBIX.
6. IlpumeHeHue apupMeTHUECKUX KOMaH/ i 00pabOTKU
JAHHBIX.
Crpykrypa ynpasistomied | 1. Pacnpenenenue pecypca nmamMsTi yrpaBJsiroIiei
CHCTEMBI Ha 0a3e MUKpPO- | CHCTEMBI.
KOHTpOJUIEpa 2. Kakum 00pa3oM OCYIIECTBIISCTCS B3aNMOACHCTBHUE
K1816BES5]. YIPABIISIIONIEH CUCTEMBI C TepUPEPUITHBIMHA YCTPOUCTBAMH.

3. Ha3nauenne m QyHKIMHM yHWBEPCAIHHOTO IMapauieihb-
HOro uHTepdeiica B cucreme

4. Otobpaxenue nHpoOpMAIMM HA JTUHAMUYECKOM WHIM-
KaTope.

5. Iloptel BBOAA/BbIBOJIA MH(OPMAIUK. 3aMKCh B MOPT.

6. Harpy3ouHas crtocoOHOCTb TOPTOB.

7.  OcoOenHoctu paboTel mopToB. JlOoCTynm K BHENIHEH
HaMATH.

8. Taiimep/cuéTumK W PETUCTPHI, COMPOBONKIAIOIINE €TO
paborty.

9. Pexumbl paboThI TaliMepa/cuéTUHKA.




IIpuMeHeHue yrpasiIsio-
LIET0 BBIYUCIUTEILHOTO
YCTPOMCTBA.

1. TlocnenoBaTenbpHBIM MOPT U PETUCTPHI COMPOBOKIA-
IOIIHE ero padoTy.

2. Pabora VYAIIIl B MyIbTH-MHKPOKOHTPOJUICPHBIX
cucTeMax.

3. Ocob6ennoctu pabotel YAIIIl B pa3audHbIX pexu-
Max.

4. Cucrema mnpepblBaHUNH U PErHCTPbl COMPOBOXKIAIO-
mue cé.

5.  Bexkropa npeppiBaHUil U IPUOPUTET.

6. Kakue 3aKoHBI MPUMEHSIOTCS Il CO3JAHMS YIpaBiisi-
IOIIMX CUTHAJIOB Ha 0a3e MUKPOKOHTpOJUIepa Ui JIBUTA-
TeJIed IOCTOSHHOIO TOKA.

7. IlpencraBbTe CTPYKTYPY YNpPaBJICHHS C HCIOIb30BaHU-
eMm MK 17151 oqHO(a3HBIX aCHHXPOHHBIX JABUTATENECH.

8. 3a cuér 4yero ocyiecTBIsIETCS YIPaBIEHUE CKOPOCTHIO
BpallleHHUs Bajla aCHHXPOHHOTO OAHO(A3HOTO ABUTATEINS.
9. Ilepeuncnure CrOCOOBI YIpaBIEHHUS CKOPOCTHIO Bpa-
MICHUS BBIXOJHOTO Baia Tpex(a3zHOro aCHHXPOHHOTO
JIBUTATEIIS.

10.Kax 3amaTh BBIXOIHYIO YAaCTOTY YIPABJISIOIIErO TOKA B
CTaTOPHBIX OOMOTKAX Tpex(a3zHOro aCHHXPOHHOIO JABHUTa-
Tenst npu ynpasienuu a180.

11.Kak mpeBpaTuTh MaMATh NMPOTpaMM U BHEUIHIOKO Ta-
MSTh JaHHBIX B COBMEUIEHHBIM CErMEHT MaMATH MPOorpaMm
U TaHHBIX.

12.TToctpoeHne Ha 0a3e MHKPOKOHTPOJUIEpPA YIPABIISIO-
1IEH CUCTEMBI.

5.2.2. llepevyeHb KOHTPOJIbHBIX MATEPHAIOB
VIS 3aIIUTHI KYPCOBOT0 MPoeKTa / KypcoBoii paGoThI

He npenycMoTpeHO yueOHBIM TIJIAHOM.

5.3. TunoBble KOHTPOJILHBIE 3aIaHKUsl (MATEPHUAJIbI) IS TEKYIIEr0 KOHTPOJIS B

cemecTpe

B naGopaTopHOM NpakTUKyMe IO JUCIHUILIMHE TPECTaBlIeH NepeueHb padoT,
0003HAYEHHI 1IeTb U 3aJa4i, HEOOXOUMbIE TEOPETHUYECKHE U METOAMYECKHE yKa3a-
HUS K paboTe, IepeueHb KOHTPOJIBHBIX BOTIPOCOB.
3amura 1a60paTOPHBIX PabOT BO3MOXKHA TOCIIE TTPOBEPKH MPABUILHOCTH BbI-
MIOJIHCHUS 3a7iaHus1, 0(hOPMIICHHS OTYeTa. 3aluTa MPoBOAUTCS B popMme cobecemoBa-
HUS TIPEToAaBaTeNsl CO CTYJIEHTOM IO TeMe paboThl. [IpumepHBI mepedeHbh KOH-
TPOJILHBIX BOIIPOCOB JIJIS 3alTUTHI TAOOPATOPHBIX Pa0OT MPEACTABIICH B TAOIHUIIE.

Ne

Tewma maGopatopHoit paboThI

KonTponbHbIie BOPOCHI




Tewma maGopatopHoit paboThI

KonTponbHbIie BOPOCHI

1. | JlabopaTopHnas paborta Nel. 5.  ApudmMeTHKO-JIOrH4ecKOe YCTPONCTBO.

Pa3pabotka nporpamm, pabora- 6. HazHadyeHwue ycTpoiCcTBa yIpaBlIeHUS U CHHXPOHHU3A-

IOIIMX C BHYTPCHHUMH YCTPO¥i- UYL,

CTBaMU MHKPOKOHTPOJIIEPA. 7. Uro Takoe pe3uieHTHAs aMSTh.
8. Kaxkue TexHHYECKHE yCTPOHCTBA BCTPOCHBI B CTPYK-
Typy MHUKPOKOHTPOJUIEPA, M KAKHE PETUCTPHI CIIEIUAIb-
HBIX (YHKIIUI COMPOBOXKIAIOT HX.

2. | JJabopatopHas pabora Ne2. 7. Tlpaena 3amucu mporpaMmM Ha sI3bIKE acceMouepa.
Paspabotka nporpamm, ucrnionb- | 8. Uro Takoe omneparus, orepaH, METKa, KOMMECHTa-
3YIOIIHUX CUCTEMY IPEPBIBAHUN puii.

BHEIIHUX TaK ¥ BHYTPCHHHUX 9. TIlepeuunciute rceBIOKOMAH/IBI.
TaliMepOB MOCIEI0BATEIHHOTO 10. BBgog, penakTupoBaHUE, TPAHCISIMS U OTJIATKA
nopra MPUKIIAIHBIX TPOTPAMM B KPOCC-CUCTEMaX pa3padOTKH.

3. | JlaboparopHas pabota Ne3. 1. Pacnpenenenue pecypca namMsTH YIpaBIIsSiOmen
Co3maHue nmporpamm, yrpasiisi- CHCTEMBI.

IOIIMX JIUHAMHYECKOW nHAuKanu- | 2.  Kakum 00pa3oM oCyIecTBIISETCS B3aUMOICHCTBUE
e. YIIPABIISAIONIEH CUCTEMBI ¢ Iepu(EpUHHBIMU YCTPOICTBA-
MHU.
3. Ha3snauenue u QyHKIMU YHHBEPCAIHLHOTO Mapa-
JICNILHOTO UHTEpdeiica B cucTeme.

4. | JlaboparopHas pabota Ne4. 1. Ortobpaxenne wuHPOpPMAIIUU HA JUHAMHYECKOM
O0paboTKa aHAJIOTOBBIX CUTHA- WHJIUKATOPE.

JIOB JATYHKOB. 2. llpumepsl WCHONB30BAHUS KOMAaHJ IEpegadd JaH-
HBIX.
3. Ilpumenenue apudmMeTHUECKUX KOMaHI IS 0Opa-
OOTKH JAaHHBIX.

5. | JJaboparopHast pabota NeS5. 1. Kakue 3aKkoHBI NPUMEHSAIOTCS AJISi CO3/IaHUS YIpPaB-
VYnpaBieHre UCTIONHUTEIBHBIMI | JISSFOIIMX CHTHAJIOB Ha 0a3e MHKPOKOHTpoJUIepa JUis
ycTpoiicTBamMu Ha 6a3e BUTaTe- JIBUraTeseil MoCTOSTHHOTO TOKA.

JIel TOCTOSTHHOTO TOKa. 2. TlpencraBbTe CTPYKTYpPY YIPaBJICHHUS C HCIIOJIB30Ba-

Huem MK 11151 iBuraresneil mocTOSIHHOTO TOKa.
3. 3a cu€r 4ero OCyHIIECTBISIETCS YIpaBlIEHHE CKOPO-
CTBIO BpAIllEHUs BaJla IBUTATEINS MOCTOSTHHOTO TOKA.
4. 5. Ilepeuncaure crnocoObl YIpaBIEHUS CKOPOCTHIO
BpallleHUsT BBIXOJAHOTO BaJla JBHTATENs IOCTOSHHOTO
TOKA.

6. | JJabopatopnas pabota Ne6. 1. TIlpexacraBbTe CTPYKTYpY YHPaBJICHHUS C UCIIOJIb30Ba-

VnpaBneHHe HUCIIOJIHUTCIIbHBIMU
ycTpoiicTBamMu Ha 6a3e BUTaTe-
JIeW IEpEMEHHOTO TOKa.

HueM MK 111 onHO(a3HBIX aCHHXPOHHBIX JBUTATENCH.

2. 3a cy€rT 4Yero OCYILECTBIIAETCS YIpPaBJICHHE CKOPO-
CThIO BpAIlEHUS BajJa ACHUHXPOHHOTO OJHO(A3HOTO
JBUTATEJIS.

3. llepeunciaure CcHOCOOBI YNPaBICHUS CKOPOCTHIO
BpAIlEHUs] BBIXOJHOI'O Bajla TPEeX(a3zHOrO aCHHXPOHHOTO
JIBUTATEJIS.

4. Kak 3a1aTh BBIXOJIHYIO YaCTOTY YIPABJISAIOLIETO TOKA
B CTaTOPHBIX OOMOTKax Tpex(}a3HOro aCHHXPOHHOIO

nBuUratesns npu ynpasienun o180.




5.4. OnucaHue KPUTEpPHeEB OllEHMBAHUSA KOMIIETEHIINH M IIKAJIbI OLlEeHUBAHUS

[Ipu mpoMexyTOoUHOI aTTecTal B (popme sk3ameHa, AuddepeHnpoBaHHOTO
3auera, AU(EepeHIIMPOBAHHOIO 3ayeTa MpPU 3alIUTE KypCOBOIO MPOEKTa/paboThI
UCIIOJIB3YETCS CIEAYIONIasi IIKaja OLEHUBAHMS: 2 — HEYJOBJIETBOPUTEIBHO, 3 —
YIOBIETBOPUTENBHO, 4 — XOPOIIIO, 5 — OTIIMYHO.

KpurepusiMmu orieHuBaHUS TOCTHXKEHHM MOKa3aTeseH sIBISIOTCS:

Haumenosan
ue
IIOKa3aTes
OLICHUBAaHUA Kputepuit onenuBanust
pe3yJibraTta
00yJeHus 1Mo
JUCITUTITNHE
3HaHus 3HaHMe TEPMHUHOB, KJIaccu(UKaIMil, OCHOBHBIX IPUHIIMIIOB
O0BeM OCBOCHHOT'0 MaTepuasa
IlonHOoTa OTBETOB HA BOIPOCHI
YeTKOCTh M3JI0KEHUS M MUHTEPIIPETaluy 3HAHUI
Ymenus | YMmenue paboTaTh B ONEPallMOHHON CUCTEME MOCpeCcTBaM uHTepdeiica KoMaHI-
HOU CTPOKH
YMenue pa3pabareiBaTh IPOTPaMMBI, UCTIOIB3YIONINE (PYHKIIMOHAIBHBINA COCTAB
MUKPOKOHTpOJIIIEpa
HaBeikn | Bnajerh HaBBIKaMU CaMOCTOSITEIILHOM pabOThI ¢ y4eOHON M HAYYIHOU JINTEPATypOit
IloHuMaHue npoieccoB B3aUMOJEHCTBUSI B MUKPOKOHTPOJLIEpE

OHCHKa MpernoaaBaTcjicM BBICTABIIACTCA MHTCTPAJIIBHO C y‘léTOM BCCX IIOKa3a-
TeJael u KpUTCPUCB OICHUBAHUS.

Ouenka chopMHUPOBAHHOCTH KOMITETCHIIUH IO MOKa3aTeJl0 3HAHUS.

Kpurepuii YPpOBEHb OCBOEHUS U OLICHKA
2 3 4 5
3HaHHe He 3naer tepmu- |3HaeT TepMUHBI 3HaAeT TePMUHBI 3HaeT TePMUHBI
TEPMHHOB, HOB KJaccuu-  |kimaccudukanuu, |KiIaccupuUKaIuy, |KJIacCUPUKALINH,
KJaccu(UKa- |Kalluii, OCHOBHBIX | OCHOBHBIC IPUH-  |OCHOBHBIC MIPUH- | OCHOBHBIE MPUHITUIIBL,
[IW{A, OCHOB- | IPUHIIUIIOB LUTIBI, HO JIOTYC- | IIMTIBI MOXKET KOPPEKTHO
HBIX NIPUHLHU- KaeT HETOYHOCTH chopMyIHUpOBaTh UX
OB (hopMyITHPOBOK CaMOCTOSITEILHO
O0Bem He 3naet 3Haun- |3HAET TOIBKO 3HaeT MaTtepuan OO6nagaet TBEPAbIM H
OCBOCHHOI'O |TEIILHOM YacTH OCHOBHOUW MaTe€pH- | TUCIUIIJINHBI B MOJHBIM 3HAHUEM
Marepuana Marepuana aJl TMCUHUILUIMHEBI, | JOCTATOYHOM Marepuaia JIUCLH-
JUCITUTLINHEI HE YCBOMJI €T0 o0Beme IUTUHBI, BIIaJCeT
JeTajei JIOTIOTHHUTEIILHBIMHU
3HAHUSIMHU
ITonHoTa He nmaetr otBethl | /laeT HEMOMIHEIE JlaeT oTBeTHI Ha Jlaet nonuele, pas-
OTBETOB Ha Ha OOJIBIIIMHCTBO |OTBETHI HA BCE BOIIPOCHI, HO HE BEpHYTHIC OTBETHI HA
BOIIPOCHI BOIIPOCOB BOIIPOCHI BCE€ — MOJIHBIE MOCTaBJIEHHBIE BOIIPO-
CHI
YeTKoCTh H3naraer 3nanus |M3naraer 3nanus ¢ | M3maraer 3sHanusa | M3maraer 3HaHUS B
W3JIOKEHUS U | 0€3 JIOTUYECKON |HapyIICHUSIMU B | 0€3 HapyIIICHW B | JIOTHYECKOM TOCIIE0-
UMHTEpPIpETa- |MOCIeAoBaTeNb- |JIOTMYECKOU JIOTUYECKOM BaTEJIbLHOCTH, CAMO-
MW 3HAHUH | HOCTHU MOCJIEIOBATEILHO- |IIOCIEN0BATSIBHO- | CTOSITEIIFHO UX HH-
CTH cTH TEPIPETUPYS U
aHAIIM3UPYSI




He wumoctpupy-
€T U3JI0KEHUE
MOSICHSIOIIUMHU
CXeMaMH, pUCYH-
KaMU U IpUMe-
pamu

Bremonnser
MOSICHSIIOIIIHNE
CXEMBbI U PUCYHKH
HEOPEIKHO U C
omnOKaMu

Bremonnser nosicus-
IOIIME PUCYHKHU U
CXEMBI TOYHO U
AKKypaTHO, PaCKphI-
Basl MIOJIHOTY YCBOEH-
HBIX 3HAHUH

Brmmonnser
MOSICHSIIOIIINE
PUCYHKHU U CXEMBI
KOPPEKTHO U
MOHSTHO

HesepHo uznara-
€T ¥ UHTepIIpe-
TUPYET 3HAHUS

Jonyckaet HeTOU-
HOCTH B U3JIOXKeE-
HUHU U UHTEpIpE-
Taly 3HAHUU

I'pamoTHO M
MIOCYIIECTBY
u3JIaraeT 3HaHus

I'pamoTHO U TOUHO
H3JlaracT 3HaHU4,
JIeJIaeT CaMOCTOSI-
TEJIbHBIC BHIBOIBI

OHCHKa C(bOpMI/IpOBaHHOCTI/I KOMHGTCHHI/Iﬁ 10 TIOKA3aTea Y MCHHUSL.

YPOBCHB OCBOCHUS U OLICHKA

Kpurepuit
PHTEP 2 3 4 5
YwMmenue pado- |He ymeer pa6o- YmMmeer pabotath B | YMeeT paboTaTh B | YMEET caMOCTOsI-
TaTh B OTIEpa-  |TaTh B ONEpali- | ONEPAIMOHHON OIepanroOHHON TEJIBHO paboTaTh B

UHUOHHOM OHHOM CHUCTEME CHUCTEME NOCPENl- |CHUCTEME MOCPEN- | ONEPALMOHHOM
cucrTeMe Io- MOCPEJICTBAM cTBaM uHTepdei- |cTBam uHTEepdeiica |cucreMe nocpe-
CpeacTBaM uHTepdeiica ca KOMaHJHOM KOMaHHOW CTPOKH |CTBaM MHTepdeiica
uHTepdeiica KOMaH]THOM CTPOKH C MOJI- IIPU PELLICHUU KOMaH/IHOM
KOMaH/HOH CTPOKH CKa3KaMHU Mpeno- |TUIOBbIX 3a/1a4 CTPOKH pH
CTPOKH JaBarens pELIeHUU HETUIIO-
BbIX 3aJ1a4
VYwmenue pazpa- |He ymeer pazpa- | Ymeer pa3paba- | Ymeer pazpabaThl- | YMeeT pa3padarbl-

OaThIBaThH
MIPOTPaMMBl,
UCTIOJTB3YIOIIHE
(byHKLIHNOHAb-
HBII COCTaB
MUKPOKOHTPOJILT
epa

OarbIBaThH IPO-
IpaMMBbl, UCIIOJIb-
3yloIue
(bYHKLIMOHATbHBIHI
COCTaB MUKPO-
KOHTpOJUIEpa

TBIBaTh IIPOCTEU-
IM€ IPOTrPaMMBl,
UCTIOJIB3YIOIIHE
(GYHKIMOHATBHBIN
COCTaB MUKPO-
KOHTpoJuIepa

BaTh HECJIO)KHBIC
IPOTrpaMMBbl,
HCTIOJNIB3YIOIIHE
(byHKIMOHATBHBIN
COCTaB MHUKPO-
KOHTPOJLIEPA,
KOTOpBIE pean3y-
IOT CTaHJAapTHbIE
AIITOPUTMBI

BaTh IIPOTPaMMBI,
HCIIOJIb3YIOLIHE
(GYHKIIMOHATIbHBIN
COCTaB MUKpPO-
KOHTPOJIJIEPA,
KOTOpBIE peau-
3YIOT aIrOPUTMBbI
MMOBBIIIEHHOMN
CIIOKHOCTH

Onenka chopMUPOBAHHOCTH KOMITETCHITUH 110 TIOKa3aTer0 HaBbIkH.

K . YPpOBEHb OCBOEHUS U OLICHKA
puTepuin 5 3 7 5

Bnangets He ucnonp- |Mmerorcs HaBeIku | BiaageeT HaBBIKaMu Hcnonbs3yeT yueOHyIO U

HaBBIKAMH | 3yeT yuel- CaMOCTOSITEILHON |CaMOCTOSATEILHOM HAay4YHYIO JJUTEPATypy

CaMOCTOsI- |HYIO U paboTsl ¢ yuebHOU |paboThI ¢ yueOHOI U JJISL CAaMOCTOSTEILHOTO

TEJIbHOMN HAaY4YHYIO Y HAyYHOU JIUTE- |HAy4YHOU JUTEepaTypoil |MpuoOpEeTeHHsI HOBBIX

paboTsI ¢ JIUTEPATYPy |paTypoil, HO IIpY MMOATOTOBKE K 3HAHUU

y49eOHOM U | ISl IOJITO- | HEJIOCTAaTOYHBIC 3aHATHASIM

Hay4YHOU TOBKHM K JUISL TIOJTHOLICHHOM

JUTEpaTy- |3aHIATUAM MOIATOTOBKH

poii

[Tonnmanue |B npunuune |Mwmeer npencras- |MMeer npencrasienue |Bnaneer moHMMaHueM

MPOLECCOB  |HE MIOHUMA- |JIEHHE O CTPYKTYPE |0 CTPYKTYpE MPOLEC- | CTPYKTYPHI IPOLECCOB

B3aUMOJCH- |eT, 3a4eM MPOIIECCOB B3aW- | COB B3aUMOJICUCTBUA B | B3aUMOJCHCTBUS B

CTBUS B HYXHBI MOJICHCTBUS B MHUKPOKOHTPOJUIEPE U | MUKPOKOHTPOJLIEPE,

MUKPOKOHTP | IPOLIECCHI MUKPOKOHTPOJIIE- |UX (PYHKIIMOHAIHHOM |ITOHMMAaHHEM KaK

oJuiepe B3aUMOJIEH- |pe Ha3HAYEHUH, a TAKKE O | CO3JAI0TCA U 3aBeplla-
CTBHUS B TOM, KaK B3aUMOJEH-  |FOTCS, INIAHUPYIOTCS,




MHKpO-
KOHTpOJLIIEpE

CTBYIOT Pa3JIMYHBIC
uHTEpdeichl

CHHXPOHU3UPYIOTCS,
oOMeHHBarOTCs UHPOP-
Malen npouecchl

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANWYECKOE OBECIIEYEHHUE

6.1. MaTepuajibHO-TEXHHYECKOE OOecredeHue

HanmeHnoBanue crienpaabHBIX

OCHaH_IeHHOCTB CIICnraJIbHbIX HOMGH.[GHI/Iﬁ

Ne | mowmeleHuii ¥ MIOMELEHUN [T N .
o U TIOMEILEHUH U1 CaMOCTOSATENIbLHONW PabOThI
CaMOCTOSITEJIbHON pabOThI
1 |JlaGoparopus «MUKPOKOHTpOI- | MynbTUMEIUIHBINA IPOEKTOpP, IKPaH, HOYTOYK; clrierua-

JIepbl B CUCTEMAax aBTOMATH3ALHH
u ynpasienus» YK 4, Ne 208

JIM3UpPOBAHHAsA M€6CJ'IB, CTCHIbI IJI U3YYCHUS MUKPO-
ITPOLCCCOPHBIX KOMIIJICKTOB U CUCTCM YIIPABJICHUA.

2 | YuebHas ayauTopus Ui poBe- | MynbTUMEIUIHBIN IPOEKTOP, IKpaH, HOYTOYK; Crelua-
JI€HUS JIEKIIMOHHBIX 3aHATUI JTU3UPOBaHHAs MEOEIb
YK 4, Ne 323
3 |YwmranpHeii 3a1 0nbnnoTeku s | KoMmberoTepHas TeXHHUKA, TOJKIIOUYEeHHAst K ceTH «MH-
CaMOCTOSTENILHOU PabOTHI TEPHET» U UMEIOLLAs JTOCTYIl B DJIEKTPOHHO-
MH()OPMAIMOHHYIO0 00pa30BaTEIBHYIO CPENLY; CIICIIHA-
JU3UpOBaHHAs MeOeb
4 | Meroauueckuil KaOUHET CriennanusupoBaHHas MeO€sb; MyJIbTUMEIUHHBIN

MIPOEKTOP, EPEHOCHOM IKpaH, HOYTOYK

6.2. JIueH3M0HHOE U CBOOOHO pacHpoCcTpaHsieMoe MPOrpaMMHOe ofecriedeHne

No

[lepedeHsb JIMLIEH3NOHHOTO
MIPOrpaMMHOTO 00€CTICUeHUS

PexBU3NTEHI MOATBCPKAAOMICTO TOKYMCHTA

1

Microsoft Windows 10
KopnoparusHas

Cornamenne Microsoft Open Value Subscription
V6328633. Cornamtenue aecrsurensyo ¢ 02.10.2017
no 31.10.2023). Horosop nocrasku I10
0326100004117000038-0003147-01 ot 06.10.2017

2 | Microsoft Office Professional Cornamenue Microsoft Open Value Subscription
Plus 2016 V6328633. Cornamtenue aeicrsurensyo ¢ 02.10.2017
no 31.10.2023
3 |Kaspersky Endpoint Security Cyonunensuonnsiii qorosop Ne 102 ot 24.05.2018. Cpok
«CrangaptHeiid Russian nericrBuga nunen3uu 10 19.08.2020
Edition» I'paxxnancko-npasoBoii Jlorosop (KonTpakt) Ne 27782
«[TocTaBka MpoJICHUs TIPaBa MOJIb30BAHUS (JTUIICH3HH)
Kaspersky Endpoint Security ot 03.06.2020. Cpox
nercrus aunenzun 19.08.2022r.
4 | Matlab Simulink Jlumensus Nel145851 Geccpounast
5 |MSC Easy5, Patran, Nastran, Cornamenne REO08959BST-1 ot 26.11.2018
Adams
6 |Google Chrome CBoboano pacnpoctpansiemoe I1O cormacHO yCIoBUAM
JMIIEH3MOHHOTO COTJIAIICHUS
7 |Mozilla Firefox CBoboano pacnpoctpansiemoe [10 cormacHo ycnoBHSIM
JIMIIEH3MOHHOTO COTJIAIICHUS
8 |Master SCADA 4D CBoboaHO pacnpocTtpansiemoe [1O cormacHo ycioBusM

JIUIICH3NMOHHOI'O COIJIallICHUSA







6.3. IlepeyeHb y4eOHBIX U31aHUI U YUeOHO-MeTOAUYECKUX MATePHAIOB

6.3.1. IlepeyeHb OCHOBHO¥ JIUTEPATYPHI

1. beno A.B. Mukpokontposuiepsl AVR [DnekTpoHHBIN pecypc]:0T a30B Mpo-
IrpaMMHPOBAHUS JI0 CO3JIaHUsI MPAKTHUUECKUX ycTpoucTs/ benoB A.B. — DnekTpoH.
texkcTtoBble naHHble. — CI16.: Hayka u Texnuka, 2016. — 544 ¢. — Pexxum noctymna:

http://www.iprbookshop.ru/60654. — 3bC «IPRbooks»
2. benos A.B. [IporpammupoBaHre MUKPOKOHTPOJUIEPOB JJisi HAUMHAIOMIUX U HE

TOJIbKO [DnekTpoHHbIN pecypc]| / benoB A.B. — DneKTpoH. TEKCTOBbIE JaHHBIE. —
CIl6.:Hayka wu  Texnmka, 2016. — 352 c¢. — Pexum nocrymna:

http://www.iprbookshop.ru/60657. — DBC «IPRbooks»
3. BonoBo3oB A.M. MUKpPOKOHTPOJUIEPH! JUIsl CUCTEM aBTOMATHKHU [DJIEKTPOH-

HBIN pecypc]:yuedoHoe nocodue / BonoBo3oB A.M. — DIeKTpOH. TEKCTOBBIE JAHHBIE.
— M.: Undpa-Unxenepus, 2016. — 164 c. — Pexum gocryna:
http://www.iprbookshop.ru/51727. — 9BC «IPRbooks»

4. ['ypoB B.B. Apxurektypa MEKpOTpoIieccopoB [ neKTpoHHkIi pecype] / I'ypos
B.B.— Dnekrtpon. TekctoBbie aanHble. — M.: MnTepHeT-YHuBepcurer Mudbopma-
nuoHHbix Texuomoruit (MHTYUT), 2016. — 115 ¢. — Pexum noctymna:
http://www.iprbookshop.ru/56313. — 3BC «IPRbooks»

5. Kuxyk A.C., TonmbioB FO.A. AHanu3 TEXHUYECKUX CPEICTB B CTPYKTYpE
CUCTEM YIPaBJIEHUS U WX BBIOOp MpPU MPOEKTUPOBAHUU. yueOHOe nocodue. — benro-
poxn: U3n-so BI'TY, 2016. — 242c¢.

6. Makyxa B.K. [Ipumenenne mukpokontposuiepoB MCS-51 npu npoektupoBa-

HUU DJIEKTPOHHBIX YCTPOUCTB [DIIEKTPOHHBIN pecypc]: yueOHoe mocobdue / Makyxa
B.K. — DnexTtpoH. TekctoBble nannbie. — HoBocubupck: HoBocubupckuii rocynap-

CTBEHHBIN TexHu4yeckuit yHuBepcuteT, 2014. — 68 c. — Pexum nocryma:
http://www.iprbookshop.ru/45140. — 5BC «IPRbooks»

1. MukponporeccopHble CUCTEMBI [DJIEKTPOHHBIM pecypc]: ydeOHoe mnocooue
115t By3oB/ E.K. AnexcannpoB [u ap.]. — DnekTpoH. TekcTtoBbie ganHbie. — CII0.:
ITonutexuuka, 2016. — 936 C. — Pexum JOCTyma:
http://www.iprbookshop.ru/59491.— 5BC «IPRbooksy»

8. HoBukoB HO.B. OcCHOBBI MHMKpPONPOLIECCOPHOW TEXHHUKU [DIEKTPOHHBII

pecypc] / HosukoB FO.B., Ckopob6oratos [1.K. — D1eKTpoH. TEKCTOBBIC JaHHBIC. —
M.: Untepuer-Yuusepcurer Undopmarmonnsix Texunonoruit (MHTYUT), 2016. —
406 ¢c. — Pexxum moctyma: http://www.iprbookshop.ru/52207. — 3BC «IPRbooks»

Q. [IpakTueckoe PYKOBOZICTBO o MIPOTPaMMHUPOBAHUIO STM-
MUKPOKOHTPOJIIIEPOB [DJIEKTPOHHBIN pecypc]: yueOHoe nmocodue / C.H. Topraes [u

Ip.]. — ODNEKTPOH. TEKCTOBbIE JaHHble. — ToMck: TOMCKUN MNOJUTEXHUYECKUU
yHuBepcureTt, 2015. — 111 ¢. — Pexxum nocryna: http://www.iprbookshop.ru/55205.
— OBC «IPRbooks»



http://www.iprbookshop.ru/60654
http://www.iprbookshop.ru/60657
http://www.iprbookshop.ru/51727
http://www.iprbookshop.ru/56313
http://www.iprbookshop.ru/45140
http://www.iprbookshop.ru/52207
http://www.iprbookshop.ru/55205

10. Pasunkun B.II. Dnexktponuka. Yacte 2 [DnexkTpoHHBIA pecypc]: yudeOHoe
nocobue / Pazunkun B.I1. - DnekTpoH. TekcToBbIe aaHHBIE. - HoBOCHOUpck: HoBo-
CHOMPCKUIM TOCyIapCTBEHHBIN TexHHueckuid yHuBepcuter, 2014. - 106 c. - Pexum
nocryma: http://www.iprbookshop.ru/45203. - 95C «IPRbooks»

6.3.2. IlepevyeHb 1ONOJTHUTEIBHOM JIUTEPATYPbI

1. Anyunn A.C. BetpanBaembie BEICOKOIIPOU3BOIUTENbHBIE ITU(MPOBHIE CUCTEMBI
ynpasienus. [Ipaktruueckuii Kypc pa3pabOTKHU U OTIAIKUA MPOrPaMMHOI0 obecreye-
HUSI CUTHAJIBHBIX MUKPOKOHTPOJUIEPOB TMS320x28XXX B MHTETPUPOBAHHOM Cpene
Code Composer Studio [DnexkTpoHHBI pecypc]: yueoHoe nocobue / Anyunn A.C.,
Ansmkun [[.U., Ipo3noB A.B. — DieKTpoH. TEKCTOBbIC JaHHbIe. — M.: M3narensb-
CKUI JIOM MDY, 2010.— 270 C— Pexum JOCTyTIA:
http://www.iprbookshop.ru/33122 .— 5BC «IPRbooks»

2. Escrudee, A. B. Mukpokontpomiepel AVR cemeiictB Classic ¢upmbl
"ATMEL" / A. B. EBctudeesn. - Mocksa: Jlomdka - XXI, 2002. - 285 ¢. Smr

3. Kwmwxkyk A. C. MUKpOKOHTPOJUIEPHI B CUCTEMAaX YIpaBJICHUs . yueOHOe TTocoboue
st By30B / A. C. Kuxkyk.- benropon: UsnarensctBo BI'TY, 2009. — 203 c.

4, Ky3pmunoB A.YO. UuTtepdeiic RS232. CBsizb MeXKIy KOMIBIOTEPOM U MUKPO-

KOHTpoJuiepoM [DnekTpoHHbli pecypc] / Ky3pmuHoB A.FO. — DIeKTpOH. TEKCTOBbIE
nanaele. — M. JIMK  IIpece, 2008.— 320 c¢. — Pexum gocryma:
http://www.iprbookshop.ru/7668. — 3bC «IPRbooks»

S. Marpa [0.C. MukpokonTtposutepsl cepun 8051. [Ipaktnueckuit noaxon [DIek-

tpouHslii pecypc] / Marma HO.C.— DmekTpoH. TekcToBblie maHHbie. — M.:.JIMK
IMpecc, 2008.— 228 ¢.— Pexum moctyma: http://www.iprbookshop.ru/7731. — 3BC
«IPRbooks»

6. Makcuna E.JI. DnektpoHuka [DJIEKTpOHHBIM pecypc]: ydeOHoe mocobue /

Makcuna E.JI. — Dnextpon. TekcroBble faHHble. — CaparoB: Hayunas kaura, 2012.
— 159 ¢. — Pexwum nocryna: http://www.iprbookshop.ru/6270. — 3BC «IPRbooks»
7. Hosukos, FO. B. OcHoBbl LHPPOBOK cXeMOTEXHUKU. ba3oBbie 31€MEHTH U

cxembl. Metonbl mpoektupoBanus / FO. B. HoBukos. - Mocksa: Mup, 2001. - 379 c.
8. Cupken M.A. Meroaudyeckoe mMocoOHMe K BBINOJHEHUIO J1a00OpaTOpPHO-
NPAaKTUYECKUX 3aHATUH 10 JUCHUILIHHE «DJIEKTPOHUKa» [DaeKTpoHHbIH pecypc] /
Cupken M.A., I'epacumoB A.C.— DJIEKTpPOH. TEKCTOBbIE AaHHble.— M.. MocKoB-
CKasl TOCYJIapCTBEHHas akajaeMusi BogHOro Tpancmopra, 2010.— 88 c.— Pexum
nocryna: http://www.iprbookshop.ru/47914. — 5BC «IPRbooks».

Q. VYappux Turne. [lomynpoBonnnkoBas cxeMorexHuka. Tom I. 12-e uzn. [Onek-

tpoHHbIH pecypc] / Yubpux Turne, Kpucrod IlleHk - DneKTpoH. TEKCTOBBIE TaHHBIE.
- M. MK  TIIpecc, 2010. - 832 ¢ - Pexum  pmocryma:
http://www.iprbookshop.ru/7659. - 3bC «IPRbooks»
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10.  Vappux Turue. [lonynpoBoguukoBas cxemorexuuka. Tom II. 12-e uza. [Dnek-
tpoHHbIid pecypc] / Yappux Tutne, Kpuctod Illenk — DieKTpOH. TEKCTOBBIC JaH-
Hele. - M.. JMK TIlpecc, 2010. - 942 <c¢. - Pexum jgocrymna:
http://www.iprbookshop.ru/7660. - 35C «IPRbooks»

11.  Xoposurn II., Xumn Y. UckyccTBO cxeMOTeXHUKH B 3-X T.. mep. ¢ anri. / IL
Xopoautl. - Mocksa: Mup, 1993. T. 3. - 1993.

12. IllapamoB A.B. OCHOBBI MHUKPOIPOLIECCOPHON TEXHUKU [DICKTPOHHBIA pe-

cype]: ydueOHoe mocobue / IllapamoB A.B.— DeKTpoOH. TEKCTOBBIC JTaHHbBIC.—
Tomck: ToMckuii TOCyIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIHOJICK-
tponuku, 2008.— 240 ¢.— Pexxum moctyma: http://www.iprbookshop.ru/13958. —
OBbC «IPRbooks»

6.4. [lepeueHb HHTEPHET-PECYPCOB

1. Enunoe oxkHo noctyna Kk mHGOpMaMoHHBIM pecypcaM. Teoperuueckas 3JieK-
TpoTexHuKa. http://window.edu.ru/catalog/resources?p_rubr=2.2.75.30.7
2. Ennnoe oxkHO moctyna kK mHGOPMAIIMOHHBIM pecypcam. DiekTpoHuka. Paauo-

TexHuka. http://window.edu.ru/catalog/resources?p_rubr=2.2.75.26
3. http://www.elibrary.ru - HayuHast 31ekTpoHHas OnOImoTeKa
4. http://www.gpntb.ru/ - TocynmapctBeHHas myOiauyHAs HAyYHO-TEXHUYECKAs

oubnmoTeka Pocun
5. http://elibrary. bmstu./ru — Bubnuorexka MI'TY um. H.baymana

6. http://www.viniti.ru — Bcepoccuiickuii MHCTHTYT HayYHOH WHGOpPMAIMH IO
texunyeckuM Haykam(BUUHUTH)
7. http://www.unilib.neva.ru/rus/ - ®yngamenTtanbhas OubOmuoreka CaHKT-

[TeTepOyprckoro rocy1apCTBEHHOTO MOJIUTEXHUYECKOTO YHUBEPCUTETA

8.  http://elibrary.eltech.ru — bu6imoreka Cankt-IleTepOyprckoro rocyaapcTBeH-
HOT'O 3JICKTPOTEXHUYESCKOT'O YHHUBEPCUTETA

9.  http://www.ntb.bstu.ru u mnepexomx k cucreme NormaCS - DnekTpoHHO-
oubnuoteunas cucrema bI'TY um B.I'.Illyxosa
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7. YTBEPKJIEHUE PABOYEM ITPOT'PAMMBI

Pabouas nporpamma yrepskaeHa Ha 20 / 20 y4eOHBIN o1
Bri6epute 31eMeHT..
[TpoToxon Ne 3acenanus kadeapsbl OT « » 20
3aBenyronuii kadenpoit B.I'. PybanoB
)
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