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Jluer akryannsanum pabodeii mporpaMmel

Pa6ouas nporpaMma nepecMoTpeHa, obcyixieHa 1 o1o6pesa st peanusaruy B 2021 - 2022
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3aB. xadenpoit I'.I1. Kopraunos
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3ar. xadempoit I'.IT. Kopuuos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto mpenogaBaHus IUCHUIUIMHBI «MHKpPOIPOIIECCOPHBIE YCTPONCTBA PEJICHHOMN
3aIIUTHI 1 aBTOMATHKIY SIBIISIETCS (POPMUPOBAHUE Y CTYICHTOB 3HAHUIA B BOITPOCAX YCTPOUCTBA U
MPUHILIMIIOB PabOThl MHUKPOIPOLIECCOPHBIX YCTPOWCTB pENeiHHONW 3alMThl U aBTOMATUKH
IIEKTPOIHEPTETUYECKUX CUCTEM M CUCTEM DIIEKTPOCHAOKEHMUSL.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

JucuumirmHa MUKpONpOLECCOPHbIE YCTPOWCTBA PEJICHHON 3alllMThl U ABTOMATHKHU
BXOJHMT B YacTh Y4eOHOrO IJIaHa (pOpMUPYEeMYIO0 YyHYaCTHHKaMHU OOpa30BaTEIbHBIX OTHOIICHHMA
00pa3oBaTesbHOI POrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMUPOBAHHBIE B Pe3YJIbTaTE U3yUCHUS TUCIUILINH/ PAKTUK:

OcHOBBI HH(POPMAITMOHHON 3JIEKTPOHUKH

Maremartuka

dusuka

WNudopmaruka

TeopeTnueckre OCHOBBI JEKTPOTEXHUKHU

DNEeKTPUYECKUE MAIITUHBI

DNEKTPOIHEPreTUUECKUE CUCTEMBI U CETU

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[ToaroroBka k ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

[ToaroroBka K mpoierype 3aliuThl ¥ 3a11MTa BEITYCKHON KBATH(PUKAITMOHHOM paboThl

Penelinas 3amura 1 aBTOMaTU3aLMS YJIEKTPOIHEPIETHUECKUX CUCTEM

DnexTpocHabkeHue

[IpoekTupoBaHue 3EKTPOCHAOKEHUS

HanexxHocTb cucTeM 3J1eKTpOCHAOKEHHS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) U IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbrare ocBOeHMsSI AUCUUIUIMHBI (MOIyJs) «MHKpOIpOLECCOpPHbIE YCTpOMCTBa
peneiHON 3amuThl M ABTOMATHKW» OOydarouuiics JODKeH o0najaTh — CleIyOLUMU
KOMIETEHIMSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[IK-5 CnocobeH olleHMBaTh HOPMANbHBIE, VTSDKEICHHBIE M TOCICaBapUMHBIE PEXUMBI U
JIMKBHJINPOBATH aBaPUHHBIE PEKUMBI PAOOTHI 00BEKTOB TPO(hECCHOHATBHOU AEITSIIbHOCTH

ITK-5.1 Opranu3oBbIBaeT IIPOBE/ICHHE ABapUHHO-BOCCTAHOBUTEIIBHBIX "
PEMOHTHBIX paboT Ha 000PYA0BaHUH OCTAHIIUHI

I1K-5.2 [IpoBomuT mnpoduIakTUYECKHEe HWCHBITAHUS W OCYIIECTBISET AaHaIM3
(hYHKIIMOHUPOBAHUS YCTPONCTB PEICHHON 3aIIUTH 1 aBTOMATHKH

[1K-5.3 CocraBisieT cxeMbl 3aMelIeHUss Ha O00CIyXMBaeMOM OOOpYJIOBaHUH,

pacCUMTBIBAET  IMApaMETpPbl  peXUMa  KOPOTKOIrO  3aMBIKaHMS  Ha
obopynoBanun PY u JIOII, paccuuThiBaeT M BBIOMpPAET YCTaBKU H
XapaKTEPUCTHKH YcTporcTB P3A




4. CTpyKTypa, 00bEéM H coep:KaHue AUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

qyuce:

— KOHTaKTHas pabora — 55,9 akaj. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;

— BHeaynuTopHas — 1,9 akan. yacoB

— caMocTosTeNbHas paboTa — 52,1 aka. 4yacos;

dDopMa arrecraluu - 3a4cT

AynuropHas 3 =
o | KoHTakTHas pabota E 3 ®dopma TeKyIero
=
Pazzen/ Tema % (B axaz. yacax) E 2 Bux . KOHTpOJIA Kon
S & ©| caMOCTOSTENILHOMN | yCIIeBaeMOCTH H
JIACIMTUTHHBI 5 £ o ., | xommeTeHn
3 o & paboThI TIPOMEKYTOYHOH
n1a6. | mpakr. | 8 & ATTECTAIN
Jlex. < < 11
3aH. 3aH. | QO &
1. TeopeTuyeckuii pasaen
11 CrpykTypa CaMOCTOSITEIIBHOE
MHUKPOTIPOLIECCOPHOTO H3yueHHe yueOHOU TK-5.1,
KOMIUIEKTa peneiHoit 2 2 JIUTEpaTypBhl; Okcnpecc-onpoc IIK-5.2,
3alIMTBL.  XapaKTEPUCTHKU — npopaboTka TIK-5.3
OCHOBHBIX 3JICMCHTOB. JICKLIMOHHOTO
Mmarepuana.
1.2 IporpammMHbIe -
AIIEMEHTBI BBIJICTICHUSI CaMOCTOSITETIbHOE
BXOIHBEIX CHTrHaloB P3HA. H3yuYeHHEe y4eOHOU T1IK-5.1,
OuUnbTpHL. 4 2 JIUTEPaTypBhl; Okcnpecc-onpoc IK-5.2,
MUKpPOTIPOLIECCOPHI, — npopaboTka TIK-5.3
ucnoas3dyemsie B P3uA, nx JIEKLIUOHHOT' O
ApXUTEKTYpa. Marepuana.
1.3 Amnarnoro-udpoBsie
npeoOpa3oBaTeNll BXOIHBIX -
CHTHAJIOB 7 CaMOCTOSITETTEHOE
MHKPOTIPOLIECCOPHBIX u3y4yeHue yueOHoi IK-5.1,
YCTpOKCTB P3uA. 4 2 JIUTEPATYPHI, DKcnpecc-onpoc IK-5.2,
Hudpo-ananorossie - mpopaboTKa TK-5.3
npeobpaszoBareiny, JIEKIUOHHOTO
UCIIOJIb3yeMbIe B Mmarepuana.
MHKPOIPOIIECCOPHBIX
14 Bpemennsie
(yHKIMOHATBHEIE "
JaCTOTHBIE
XapaKTePUCTHKH
3JIEMEHTOB CTPOMNCTB CaMOCTOATCIBHOC
NI yerp n3yueHue yqeOHon TIK-5.1,
peneiiHOW  3amMTBl  H
4 3,1 JIUTEPaTypBhl; Okcnpecc-ompoc IK-5.2,
ABTOMATHKH.
— npopaboTka TIK-5.3
Ilepenatounble  QyHKIHH.
JICKLIMOHHOTO
Buner CUTHAJIOB.
Marepuana.
W3meputenbHoe
npeoOpas3oBaHue
PESXKUMHBIX IApaMeTPOB B




15 Bxonansie

npeodpazoBaTeny CaMOCTOSITETbHOE
AHAJIOTOBBIX M JTUCKPETHBIX n3ydeHue yueOHoH IIK-5.1,
CHUTHAJIOB. BrixonHbie 2 2 JIUTEPATYPHI; DKcnpecc-onpoc TK-5.2,
peneliHble — npopaboTka IK-5.3
npeodpas3oBaTelu. JIEKLIHOHHOTO
Crnoco0bl BU3yanu3aluy. Marepuana.
1.6 XpaHeHue -
uHopMau B TUPPOBBIX CaMOCTOSTENEHOE
pere. Wutepdeiice H3yueHHe yueOHOU TK-5.1,
U (POBBIX pene. 2 2 JIUTEpaTypBhl; Okcnpecc-ompoc I1K-5.2,
ITpoBoaHbIC u — npopaboTka TK-5.3
OIITHKO-BOJIOKOHHBIC JIEKIIUOHHOTO
KaHaJbl CBS3H. Marepuana.
1.7 OcobeHHoCcTH
00paboTku HHPOPMALIUU B -
(POBBIX pere. CaMOCTOSITEbHOE K-5.1
CoOcTBeHHOE BpeMs n3ydeHue yaeOHon )
P 2 2 |MeydcHme yu AKP Nel TK-5.2,
cpabaTbiBaHUA  LH(PPOBBIX JIATEPaTypHI; K5 3
pene. Pabora pene mpu — IOJITOTOBKA K '
HACBIILEHUN AKP Nel.
TpaHchopmaTopa ToKa.
1.8 Peanm3anus 3amuThl OT
HEPErpy3oK. Orcrpoiika B
@ CaMOCTOSTENIEHOE
TOKOBOH  OTCEYKH  OT .
H3yueHHe yueOHOU TK-5.1,
ITYCKOBBIX PEKHMOB.
P . 4 3 JIUTEPATYPBHI; JKcnpecc-onpoc TIK-5.2,
eaju3aldsl  JIOTHMYECKOH
— npopaboTka TIK-5.3
3amuUTHl mMH. HamexxHocTh
JIEKLIMOHHOTO
(YHKIIMOHUPOBAHHUS
Marepuana.
cucteM ¢ IU(POBBIMH
CaMOCTOSITETTEHOE
1.9 Tuddepenuunansupie u -
Auddepern u3ydyeHue yueOHoi IK-5.1,
IUCTaHIIMOHHBIE  3aIlIUThI
o 4 3 JIUTEPATYpBHI; DKcmpecc-omnpoc TIK-5.2,
Ha  MHKPOIPOIECCOPHON
9 — npopaboTka TK-5.3
JJIEeMEHTHOH 0a3ze.
JIEKIUOHHOTO
Mmarepuana.
CaMOCTOSITETTEHOE
1.10  DnexkTpoMarHuTHas -
u3y4yeHue yueOHoi IK-5.1,
COBMECTHMOCTD
MHKDOMDOLECCODHEIX 2 2 JATEPaTypHI; Dkcnpecc-ompoc IK-5.2,
porpott P — npopaboTka TK-5.3
3aLIUT.
JIEKIUOHHOTO
Mmarepuana.
CaMOCTOSITEITbHOE
111 nudposas .

S na{laigg oB U3y4YeHHue yueOHoM IK-5.1,
p rpart P P 2 3 JIUTEPaTYpBHI; JKcnpecc-onpoc TK-5.2,
aBapUUHBIX PEXKUMOB B

— npopaboTka IK-5.3
U (POBBIX TEPMHUHANIAX.

JIEKIUOHHOTO

Mmarepuana.
CaMOCTOSITEIbHOE
1.12 MuxkpomnporeccopHas u3ydyeHue yueOHoH K51,
4 4 AKP Ne2 T1K-5.2,
ABTOMAaTHKa YHEPrOCHUCTEM JIATEPaTyphI; K5 3
— IIOATOTOBKA K '
AKP Ne2.

Wroro no pazneny 36 30,1

2. IIpaktuyeckuit pasaen




2.1 JlaGoparopHas pabota

Nel «Pabora ¢ nopramu — BBITMIOJTHEHUE
BBOJIa-BBIBOJIA nabopaTopHO 3amura IK-5.1,
MHUKPOKOHTPOJLIEPA 4/11 2 paboTsl; 1abopaToOpHOI I1K-5.2,
ATmega 8535. — MOJrOTOBKA K paboTsr Nel IK-5.3
[IporpamMmmupoBanue Ha 3aImTe.
accemOuiepey
2.2 JlaboparopHas paboTta
Ne2 «Pabora co
— BBITOJTHEHHUE
zgs:::g;:hm perngg)é)g nabopaTtopHoOi Samura TIK-5.1,
MUKPOKOHTPOILIEPA 4/11 2 paboTsI, nabopatopHoOn TK-5.2,
ATmega 8535. — IOJTOTOBKA K pabotbr Ne2 TIK-5.3
3aIure.
IIporpamMmmupoBanue Ha
accemoOuiepey
2.3 JlaGoparopHast pabota — BBIMIOJITHEHUE
Ne3 «Crex nabopaTopHO’ 3amuTa IK-5.1,
MHUKPOKOHTpOJLIEpa 2/11 2 paboThI, nabopaTtopHoOn TK-5.2,
ATmega 8535. Peanuzarnus — MOATOTOBKA K pabotsr Ne3 TIK-5.3
MPOTPaMMHOM 3aTePIKKID 3aIuTe.
2.4 JlaboparopHas pabota
Ne4  «BocbMupaspsaHbe — BEITIOJTHEHHE
taiimepsrt  TO u T2 nabopaTopHOi 3amura IIK-5.1,
MHUKPOKOHTpOJIIEpa 4/11 2 paboTsI, nabopatopHoOn TIK-5.2,
ATmega 8535 B pexume — MOATOTOBKA K pabotsr Ned TIK-5.3
nojcyera BPEMEHHBIX 3aIuTe.
HUHTEPBAJIOB)
2.5 JlaGoparopHast pabota
Ne5  «IIporpammupoBaHue — BBIIIOJIHCHUE
JIOTHKH nabopaTopHO 3amura TK-5.1,
MHKPOIPOLIECCOPHBIX 2/11 2 paboTsl; 1a00paToOpHOI IIK-5.2,
tepmuHaioB BMP3 B — MOATOTOBKA K paboTer NoS TIK-5.3
penaxrope 3alIuTe.
«Koudwuryparop-MT»
2.6 JlaGoparopHnast pabota
Ne6  «IIporpamMmmupoBanue — BBITIOJTHEHUE
JIOTUKH nabopaTopHOi 3amura IK-5.1,
MHUKPOTIPOLIECCOPHBIX 2/11 2 paboTsI, nabopatopHoi TIK-5.2,
TepMHUHAJIOB ~ Sepam B — MOJITOTOBKA K pabotst Ne6 IK-5.3
pemaktope  SFT 2885 3alIuTe.
Logipam»
INoaroroska k
3a4ery.
CaMocCTOITEIBLHOE T1IK-5.1,
2.7 3auer 10 |u3ydeHue yueOHOI Crauya 3aueTa TIK-5.2,
JIUTEPATYPHI, TIK-5.3
KOHCIIEKTOB
JIEKITUH.
Uroro no pazneny 18/611 22
Hroro 3a cemectp 36 | 18/61 52,1 3a4ET
Uroro no aucnuminuze 36 | 18/61 52,1 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B KauecTBe
00pa30BaTeNbHbIX TEXHOJIOTMH B MpENoJaBaHUM JAUCHUIUIMHBI  «MUKpOIPOLIECCOPHBIE
YCTPOMCTBA  PEJNEMHOW 3alUTBl M  ABTOMAaTUKW»  HUCIHOJIB3YIOTCA  TPAJAULMOHHAA U
MOJYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOIMH.

[lepenaya HEOOXOOUMBIX TEOPETUYECKUX 3HAHUNW U (OPMUPOBAHHE OCHOBHBIX
MPEACTAaBICHUA 10 Kypcy «MHUKpPOIPOUECCOPHBIE YCTPOMCTBA PpEJIICUHOM 3allUThl U
ABTOMATHUKM MPOUCXOIUT C UCIOIB30BAaHUEM MYJIbTUMEAUIMHOTO 000PYI0BaHHUSI.

Jlekuuy TPOXOASAT B TpamuiuoHHOW ¢(opme, B ¢dopme JeKUUil-KOHCYIbTallud |
npoOiieMHbIX Jekuui. Teopernueckuid marepual Ha MPOOJIEMHBIX JIEKUUAX —SBISETCS
pe3yabTaTOM YCBOEHHS TMOJY4YEHHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIPOCA M TOWUCKA IMyTed ero pewmeHusa. Ha JIekuusax—KOHCYyNbTalUsAX H3JI0KEHUE HOBOIO
MaTepuaja COIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKax OTBETOB HA 3TH
BOITPOCHI.

[Ipu npoBeneHuu J1abOPaTOPHBIX 3aHATUH UCIOJB3YIOTCS padoTa B KOMaHJI€ U METO/IbI
IT.

CamocrosiTenbHasi paboTa CTUMYJIHPYET CTYAEHTOB B IIPOLECCE IOATOTOBKH K
BBIMIOJTHEHUIO U 3alluTe JabopaTopHbIX padoT, NpU MOATOTOBKE K HIKCIPECC-OIpocam,
KOHTPOJIbHBIM paboTaM U MPOMEKYTOYHOMN aTTECTAIIHH.

6 YueOHO-MeTOIMYeCKOE 00ecnedeHue CaMOCTOSITeIbHO padoThl 00y4aroIuXCcsl
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. [psxoB A.®., MukponpoueccopHas aBTOMaThKa M  peleiHas  3alura
AJIIEKTPOIHEPTETHUECKUX CUCTEM : yuel. mocooue asist By30B / IbsikoB A.®D. - M. : U3narensckuit
noM MDMU, 2017. - ISBN 978-5-383-01161-4 - Tekct : snextponHslil // DBC "KoHcynbTaHT
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011614.html (nara
obparenus: 22.06.2022). - PexxuM 1ocTyIa : M0 MOAMHUCKE.

2. PeneiinHas 3ammTa ¥ aBTOMATHU3AlHUs AIIEKTPOIHEPTETHUECKUX CHCTEM : ydeOHOe
nocobue / B. U. bupronun, A. H. I'opnos, 1. B. Kynenuna [u ap.]. — Mocksa : UTHOPA-M,
2020. — 197 ¢. — (Bwicmee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-015811-2. - Tekcr :
anektponHbli. - URL: https://znanium.com/catalog/product/1058880 (mara oOparieHus:
22.06.2022). — Pexxum JOCTyTA: IO TIO/UCKE.

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. OBuapenko H.U1., ABTomaruka sHeprocucteM : yueOHUK /i By30B / OBuapenko H.1. -
M. : U3marensckuii jom MOU, 2017. - ISBN 978-5-383-01117-1 - Tekcer : anmekrponHslii // OBC
"KoHCynbpTaHT cTyaeHTa" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ ISBN9785383011171 html (nata oopamenus: 22.06.2022). -
Pexxum noctyma : 1o noanucke.



https://www.studentlibrary.ru/book/ISBN9785383011614.html
https://znanium.com/catalog/product/1058880
https://www.studentlibrary.ru/book/ISBN9785383011171.html

2. KopotkoB B.®., ABToMaTH4ecKoe peryJupoOBaHHWE B DIIEKTPOIHEPTETUUCCKUX
cucreMax : yueOHuk 11 By30B / KopoTtkoB B.®. - M. : U3narensckuii nom MOU, 2017. - ISBN
978-5-383-01210-9 - Tekcrt : anmekrponnsiii / OBC "KoncynsranT crymenra” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383012109.html (mara obparuenus: 22.06.2022). -
Pexxum noctyna : 1o noamnucke.

3. Epmos, 0. A. DnekrtposHepreruka. PeneiinHas 3ammTa W aBTOMAaTHKa
AIIEKTPOIHEPTETUUCCKUX CUCTEM [ DIIeKTpOoHHBIN pecypc] : yueb. mocodue / FO. A. Epmios, O. I1.
Xanesuna, A. B. ManeeB u ap. - Kpacnospck: Cub. ®denep. yu-t, 2012. - 68 c. - ISBN
978-5-7638-2555-8. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/492157 (nara obpamienus: 22.06.2022). — Pesxum gocryma:
0 TIOJIITHCKE.

4. bepukarBuiy, B. [1I.  DnekTpoHHKa U MUKPOIJIEKTPOHUKA: UMITYJIbCHAsI U Iiu(poBast
AJIEKTPOHHMKA : ydeOHoe mocobue s By30B / B. 1. bepukamBmmm. — 2-¢ u3., UCHp. ¥ JI0I. —
Mocksa : WznarensctBo IOpaiit, 2020. — 242 c. — (Bricmee oOpazoanue). — ISBN
978-5-534-05543-6. — Tekct : oamekrponsabii // DBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/454293 (nara obparenus: 22.06.2022).

5. Bagyros, O. C. Dnektponuka. MatemaTH4ecKue OCHOBBI OOpaOOTKH CHUTHAJIOB :
y4eOHUK U npakTukyM ais By3oB / O. C. BanxyroB. — Mocksa : U3aarensctBo IOpaiit, 2020. —
307 c. — (Boicmiee oopazoBanue). — ISBN 978-5-9916-6551-3. — Tekcr : anexTponHslii // 9BC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/451375 (mara obpamienus: 22.06.2022).

B) MeToauyeckue ykasaHus:

1. Manadgees, A.B. M3ydenne nopToB BBOAa/BBIBOJIa MUKpOKOHTpouiepa ATmega8535
[Texcr]: Mertoauueckue yka3aHus K  J1a0opaTopHbIM  paboTaM 1O  JUCLUIUIMHE
«MUKpOIIpOLECCOPHBIE YCTPOMCTBA PENEHHOM 3allUTBl U aBTOMATHKHW» JUI CTYIECHTOB
Ha-nipaBieHus 140400.62 DaeKTporIHEPreTHKA U ANIEKTPOTEXHUKA, TPOPHIIL DNeKTpOCHAOKEHHE
Bcex ¢opm oOyuenus / A.B. Manadees, E.A. [TanoBa. — Marauroropck: M3a-B0 MarHuToropck.
roc. TexH. yH-Ta [.I1. Hocosa, 2015. — 7 ¢. — TekcT : HEeNocpeICTBEHHBIM.

2. Manadeen, A.B. Crneunansubiit peructp coctosausi SREG [Tekcr]: Meroauueckue
yKa3aHus K J1abopaTopHbIM paboTaM MO JUCHMIUIMHE «MUKPOIPOLECCOpHbIE YCTPONCTBA
peneiHoN 3alUThl U aBTOMATUKN» AJIs CTyAeHTOB HampasieHus 140400.62 DnexkTposHepreTika
U DJIEKTPOTEXHUKA, Mpoduis DnekrpocHabxkeHue Beex Gpopm ooydenus / A.B. Manadees, E.A.
[TanoBa. — Maruuroropck: M3a-so Marautoropck. roc. Tex. yu-ta I'.1. Hocosa, 2015. - 13 c. —
TekcT : HenoCpeACTBEHHBIN.

3. Manadees, A.B. Crek. Peanu3anus nporpamMmmHoi 3anepxku [ Tekcr]: Mertoandeckue
yKa3aHus K J1a0opaTopHbIM paboTaM IO JUCHMIUIMHE «MHUKpPOMPOLECCOPHBIE YCTpOMcTBa
peneiHoN 3alUThl U aBTOMATUKI» AJIs CTyeHTOB HampasieHus 140400.62 DnexkTposHepreTika
U DJIEKTPOTEXHUKA, Mpoduis JiekTpocHabxkeHue Bcex ¢popm ooydenus / A.B. Managees, E.A.
[TanoBa. — Maruuroropck: M3a-so Marautoropck. roc. Texs. yu-ta I'.1. Hocosa, 2015. - 16 c. —
TeKcT : HenmoCPEACTBEHHBIN.

4. Manadeen, A.B. U3yuenue taiimepoB TO u T2 mukpokonrposiepa ATmega8535 B
pekuMe IojicyeTa BpeMeHHbIX MHTepBajioB [Tekct]: Meronuueckue yka3aHus K J1a00paTOPHBIM
pabotam 1o auctuIuHe «MUKpPOIPOIIECCOPHBIE YCTPONCTBA PEICMHON 3alTUTHI 1 aBTOMATHKI)
i cryneHToB HampasieHus 140400.62 DnexkTposHepreTHka M AJIEKTPOTEXHUKA, MPOQHIIb
DnekTpocHaOxeHue Bcex Gopm oOyuenus / A.B. Mamadees, E.A. [lanoBa. — Marautoropck:
N3n-Bo Marnutoropck. roc. TexH. yH-ta [.M. HocoBa, 2015. — 14 c. — Teker
HEIOCPEICTBEHHBIM.

5. Manadgees, A.B. Buemnue npepbsiBanus MUKpokoHTposuiepa ATmega8535 [Tekcr]:
Metoauueckue ykazaHusl K J1abopaTOpHBIM paboTaMm Mo AucuuIimHe «MUKponpoleccopHble
YCTpOMCTBAa pPENEHHOM 3alUTBl M aBTOMATHKW» A CTyAeHTOB HampasieHus 140400.62
DIIEKTPOIHEPTETHUKA U IIEKTPOTEXHUKA, MPOodUIb DINEKTpOCHA0)eHne Bcex GopM oOydeHus /
A.B. Manadees, E.A. ITanoBa. — Maruutoropck: M3a-so Marautoropck. roc. Texs. yu-ta ..
Hocoga, 2015. — 14 ¢. — TeKcT : HENMOCPEACTBEHHBIN.


https://www.studentlibrary.ru/book/ISBN9785383012109.html
https://znanium.com/catalog/product/492157
https://urait.ru/bcode/454293
https://urait.ru/bcode/451375

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

Haumenosanue I1O

Ne norosopa

Cpok nercTBus JIUIEH3UU

FAR Manager cB00OIHO pacrpocTpansemoe [10 0eccpovHO
Calculate Linux

Desktop Xfce cB000IHO pacnipocTpansemoe [10 OeccpouHo
MS Office 2007 |\, 135 o1 17.09.2007 GeccpodHo
Professional

Linux Calculate cB00OIHO pacnpoctpansemoe [10 OeccpodHo
7Zip cB000HO pacnpoctpansiemoe 110 06eccpoyHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

CcrUika

DnexkTpoHHas 0a3a MepHOAMYECKMX wM3aaHuii East View

Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hamuonansnas HH(bOpMaLIHOHHO-aHaJ'II/ITI/I‘leCKaH CUCTCMaA —

Poccuiickuil nnaexc Hayuynoro uutuposanus (PMHLI)

URL:
https://elibrary.ru/project risc.asp

IMTouckosas cucrema Axanemus Google (Google Scholar)

URL: https://scholar.google.ru/

Nnpopmannonnas cucremMa - EnuHoe OKHO JocTtynma K

HH(pOPMAITMOHHBIM pecypcamM

URL: http://window.edu.ru/

denepanbHOE TOCYAapPCTBEHHOE OFOJDKETHOE YUPEKICHHE
«DenepanbHbIi HHCTUTYT MPOMBIIUICHHOW COOCTBEHHOCTH)

URL: http://www1.fips.ru/



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MatepuanbHO-TeXHUYECKOE 00ecreueHre IMCIUTUTMHBI BKITIOYAET:

1. VYwuebuble ayauropuu g TPOBEACHHUS  3aHITUNA  JIGKIIMOHHOTO  THUIA.
MynsTUMEINITHBIE CPEICTBA XPAaHSHHUSI, TIEpeadr U PEICTABICHUS HHPOPMAITHH.

2. YueOHas ayauTopus Il TPOBEACHUS JabopaTopHbIX pabot: JlaGoparopus
nepexoaHbIx mpoieccos (aya. 331). JlaboparopHbie YCTAaHOBKH, H3MEPUTEIbHBIC TPHUOOPHI s
BBIMIOJHEHUsT  JabopartopHbix pabot: JlaGopaTopHblii cTeHn «MHUKPOKOHTPOJUIEPHl U
aBTOMAaTHU3AIUS»-211IT.

3. VYueOHble ayaUTOpPUM [ TMPOBENEHUS TPYNNOBBIX W  HUHIUBUAYATbHBIX
KOHCYJIbTALIMM, TEKYLIEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTecTaluu. JJocka, MyJIbTUMEUNHBINA
IIPOEKTOP, IKPaH.

4. TlomemeHuss nansi CaMOCTOSITENBHONH paboThl oOydaromuxcs. [lepcoHanbHbIE
kommbioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B 3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

5. ITlomemenue s XpaHeHUS W TNPOPHIAKTHUUECKOTO OOCIYKUBAHHS Y4eOHOTO
o0opynoBanus. Crennaxu, celdbl Juist XpaHEHUs y4eOHOro 000py10BaHUS.

WucTpyMeHTHI 1715 peMOHTa 1a00paToOpHOTro 000pYAOBaHHUS.



MPUJIO)KEHHUE 1
(o0s3aTeNBHOE)

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

AynuropHas caMmocCTosITeNbHAsE paboTa CTYACHTOB Ha J1a0OpaTOPHBIX 3aHATHAIX
3aKJTFOYAETCS B CAMOCTOSTEIILHOM BBHITIOJHCHUH JKCIEPUMEHTAIBHON dYacTh paboThl TOJ
KOHTPOJIEM IpernoaBaTelis.

Bneaynuropnas camocrositenbHas paboTa CTYJAEHTOB OCYIIECTBIISIETCS B BUEC UYTEHUS C
npopaboTKOM MaTepHalia, BBIIOJIHEHUS PacueTHOW yacTu JabopaTopHBIX paboT U odopmiieHus
OTYETOB C KOHCYJIbTAIIUSIMU MIPENO1aBaTEIIA.

JlabopaTopHblie padoThI:

Jlabopamopnas paboma Nl

Pabora ¢ mopramu BBOJ1a-BbIBOIa MUKpOKOHTposutepa ATmega 8535.
[IporpamMupoBaHue Ha accemOiepe

Jlabopamopnas paboma Ne2
Pabora co criermanbabIM peructpom coctosiaus SREG mukpokonTposmepa ATmega
8535. IIporpammupoBaHue Ha accemoiepe

Jlabopamopnas paboma Ne3
Crex mukpokonTposuiepa ATmega 8535. Peanuzanus mporpaMMHOM 3a1€pKKH

Jlabopamopnas paboma No4
Bocemupaspsanbie Taiimepsl TO 1 T2 mukpokoHnTposiepa ATmega 8535 B pexume
MoJ/icueTa BPEMEHHBIX HHTEPBAJIOB

Jlabopamopnas paboma Ne5
BHemnue npepriBanus MUKpoKoHTposuiepa ATmega 8535

Jlabopamopnas paboma Neb
[TporpaMMupoBaHue JOrMKH MUKPOIIpolieccOpHbIX TepMuHanoB BMP3 B penakrope
«Konopurypatop-MT»

AyIUTOpPHBIE KOHTPOJIbHBIE PA0OTHI:
Ayoumopnas konmponvnasn paboma Nel — IIpeobpazoBaHue PeXKUMHBIX TapaMETPOB.

BapuanTt Nel

1) yTo mogpazymeBaeTcs Mo OPTOrOHAIIBHBIMU COCTABJISIOIIUMU?

2) Kakoi BUJ UMEIOT YaCTOTHBIE XapaKTePUCTUKU HEMPEPHIBHOTO U LIUPPOBOTO
3JIEMEHTOB?

3) B 4eM OTJIMYHE HEPEKYPCUBHBIX YACTOTHBIX (PUIBTPOB OT PEKYPCUBHBIX?

Bapunant Ne2

1) Ha30BUTE CTIOCOOBI BBIAEIEHUSI OPTOTOHAIBHBIX COCTABIISIFOIIMX.

2) BXOAHOM CUTHAI Kakoi ()OPMBI COOTBETCTBYET UMITYJILCHOM M MEPEXO0IHOM
XapaKTepucTuKam?

3) Ha30BUTE (PYHKIIMOHAIBHBIE TPYIIIBI HHTETPATbHBIX MUKPOCXEM
MHUKPOIPOLIECCOPHOIO KOMILIEKTA.



BapuanTt Ne3

1) KaKk OCyIIECTBISIETCS TPOrPAMMHOE MPEOOPA30BAHKIE aAMILITUTYIbI?

2) Ha30BHUTE BHJIbI CUTHAJIOB, HCIIOJB3YEMBIX B IIU(POBBIX YCTPOHCTBAX peseiHON
3aIIUTHIIO

3) mepevucIuTe perucTpbl MUKPOIPOIIECCOpa.

Bapuant Ne4

1) kak ocylecTBIseTCA MPOrpaMMHOE ITPE0OPa30BAHNE YACTOThI?
2) B 4YeEM OTJINYME HETIPEPHIBHO-TUCKPETHOTO CUTHAJIA OT AUCKPETHOT0?
3) Ha30BUTE CIIOCOOBI AaHAIOTOBO-LIU(PPOBOro NPeoOpPa30BaHUs CUTHAJIOB.

Ayoumopnas koumponvrnas paboma Ne2 — CTpyKTypa MUKPOITPOIIECCOPHBIX KOMIIJICKTOB.
OcobenHocTr TU(POBOI peanr3aii HEKOTOPHIX BUJIOB 3aIIIUT.

BapuanTt Nel

1) KaK¥rie OCHOBHBIE 3JIEMEHTBI COJICPIKUT IIUPPOBOE YCTPONCTBO PEIICHHOM 3aIIUTHI?

2) 4to co00ii MPeACTaBISAIOT BXOIHBIE TPEOOpa30BaTEIH aHATIOTOBBIX CUTHAIIOB Ha
OCHOBE JaTunka XoJsuia?

3) opranuzarius nocieaoBaTenbHoro narepdeiica ungpossix P3uA.

Bapuant Ne2

1) B uem 3axmoyaroTcs PyHKIMHM BXOTHBIX ITpeoOpa3oBaTesiei?

2) uTO c000ii MPEACTABIAIOT BXOJHbIE IPE0OPa30BaTEIH aHAJIOTOBBIX CUTHAJIOB HA
OCHOBE KaTymku Porosckoro?

3) nouemy ObIcTpoAeiicTBIE IM(PPOBBIX pejie HE MPEBBIIIAET ObICTPOICHCTBIE
IIEKTPOMEXAHNYECKUX peiie?

Bapuant Ne3

1) 175t yero UCHOB3YIOTCS MOPTHI CBSI3U C BHEIIHUMH YCTpOUCTBaAMH?

2) KaK BBINOJIHAIOTCS BXO/IHbIE Tpeo0pa3oBaTeNu AUCKPETHBIX CUTHAIOB?

3) kakuM 00pa3zoM obecreunBaeTcs MpaBUIbHAs paboTa IIUPPOBBIX peie MPU HACBIIIEHUN
TpaHcGopMaTopoB TOKa?

Bapuant Ne4

1) xakue pyHKUIMU BBIMOIHSIET OJIOK MUTAHUS?

2) 4To co0oii MPECTaBIAIOT ONTOBOJIOKOHHBIE KaHAJIBI CBSA3U?

3) kak Ha 6a3e UdPOBBIX peie peanu3yeTcsi KOCBEHHBI KOHTPOJIb TEMITEpaTyphl B
3alUTE OT NEPErpy3Ku?



IMPUJIOKEHUE 2

(o0s3aTenbHOE)

OueHoYHBIE Cpe/ICTBA 1/ NPOBe/IeHUs] POMEKYTOUHOI aTTecTaluu

a) [lnanupyembie pe3yJbTaTbl 00yUYeHHs U OLEHOYHbIE CPEACTBA ISl POBEACHUS MPOMEKYTOYHON ATTeCTAlUM:

Kon NHauKaTop 10CTHKEHNSI KOMITETeH N OueHo4yHbIE CpeCTBA
HHINKATOPA
[IK-5.1 Opranu3oBbIBa€T MPOBEICHUE [TepeueHs BOMPOCOB I TPOMEKYTOUHOI aTTecTaluu

aBapUIHO-BOCCTAHOBHUTEIILHBIX M PEMOHTHBIX
paboT Ha 060PYIOBAaHUU MOACTAHIIUI

1. Yro moHuMaeTcst moj, AUCKPETHbIM MIHOBEHHBIM 3HAUEHHEM BXOJHOIO
curHana?

2. Kakum o0pa3oM  BBIUMCISCTCS ~ KOCHUHYCHas  OpPTOrOHAJbHAs
COCTAaBJISIIONIasA?

3. C KaKo# 1eNbI0 BBOJUTCS alTOPUTMHUYECKAsi KOPPEKIHS BBIIaYH [IEPBOTO
YHCIEHHOTO 3HAYEHUS aMIUIUTYIbI?

4. IlpuHuun JeicTBUS MPOrPaMMHOTO M3MEPHUTENIBHOTO IpeoOpa3oBaHUs
COINPOTHUBIICHUS.

5. UTo Ha3bIBaeTCS KOMIUJIEKCHON YaCTOTHOM XapaKTEPUCTUKOMN?

6. Uto co0oif mpeacTaBIsAIOT aMIUIMTYI0-(ha3Has M aMIUIMTY10-4acTOTHas
XapaKTepUCTUKN?

7. Yto Ha3pIBaeTcs O-pyHKIMEH?

8. Y Kakoro Bujia CUTHAJIOB BBITIOJHAETCS KBAHTOBAHHUE 110 YPOBHIO?

9.B dyem otranume Mexay pP-npeoOpa3oBaHHMEM U Z-IpeoOpa3OBaHUEM

®Oypobe?
10. HazoBuTe  OCHOBHBIE  BJIEMEHThl  (YHKIMOHAJIBHOW  CXEMBbI
MHKPOTIPOIIECCOpA.

11. B 4eM cOCTOUT Ha3HAUYEHUE aIPECHON IIIMHBI MUKpOIIpoiieccopa’?

12. [lnis uero HyXeH peructp komana? Peructp ornepannos?

13. KakoBo Ha3HaYeHHE PErHCTPOB cTeKa?

14 JlonmoaHUTh TPEMIOKEHHYIO JOorHdeckyro cxemy 3ammTel KJI 10 kB
HensaMu oTkiarouenus ot AUP.

15. /IonomHWTE NPEIJIOKEHHYK JIOTHYECKYIO CXEMY 3allUThl JABUTATEIIs
LENSIMU TPYNIIOBOM 3allMThl MUHUMAJIbHOTO HAIPSIKEHUS.




I1K-5.2 [TpoBoauT NMpodUIAKTUUECKUE UCTIBITAHUS U 3. JononHuTh NpeaioKeHHyro Jorudeckyro cxemy 3amutel BJI 110 xB
OCYIIECTBISIET aHATN3 (DYHKITMOHHPOBAHUS JTUCTAHIIMOHHOM 3amuTol ¢ BU-0II0KUPOBKOA.
YCTPOMCTB pEICHHOM 3alIUThl U aBTOMaTUKH

[1K-5.3 CocraBisieT cXeMbl 3aMEIICHUS Ha [lepeduenn BOMpPOCOB AJisk MPOMEKYTOUHON aTTECTALUN

00CcITy’)KMBa€MOM 00OpPYOBAaHUH,
pacCUUTBIBACT MapaMEeTPhl peKUMa KOPOTKOTO
3aMbIKaHus Ha obopynoBanuu PY u JIOII,
pacCcUMTHIBACT U BEIOUPACT YCTaBKU U
XapaKTEePUCTUKU yCTpoicTB P3A

1. Kaxk ocymecTBisieTcst psiMoe aHanoroBo-uugppoBoe npeodpasopanue?

2. [Tpuniun neiictus Bpemsummnyinbcaoro AL

3. PazHoBuAHOCTH 1M POAHAIOTOBBIX ITPE0Opa3oBaTEICH.

4. Ha30BUTE OCHOBHBIC 3JEMEHTBHl CTPYKTYPHOM CXEMBI ILU(PPOBOTO
YCTPOMCTBA 3aLIUTHI.

5.C Kako#W 1eNpl0 B TpaKTe€ aHAJIOro-uU(poBOro mnpeodpazoBaHuUs
MHUKpPOIPOLIECCOPHOIO  YCTPOMCTBA pPEJIEHHOM 3aliMThl  HMCIOJIB3YeTCs
MYJIBTUILIEKCOP?

6. B kakom BuJe MOryT BBIIOJHATBCA BXOAHBIE IpeoOpa3oBaTeIn
AQHAJIOTOBbIX CUTHAJIOB?

7. JIOCTOMHCTBa W HEJOCTAaTKU BXOJHOIrO IpeoOpa3oBaTelisi aHaJIOrOBOIO
CHUTHAaJIa, BHIIOJHEHHOTO B BUIE KaTyIIKu PoroBckoro.

8. Kak BbImONHs€TCs  3amMTa OT IOMEX ONTPOHHBIX  BXOJHBIX
npeoOpaszoBareneil TUCKPETHOIO CUrHasua?

9. HazoBuTe MOJOKUTEIBHBIE U OTPULIATENIbHBIE CTOPOHBI MAJIOT0 TOKOBOTO
noTpeOIeHUs! ONITPOHHBIX TPE0OpazoBaTENEH.

10. HazoBute TpeOoBaHMs K CpEACTBAM BHM3YalbHOTO OTOOpa)KeHUs
nH(popMaluu B IUPPOBHIX peJie.

11. Kakue opranbsl MECTHOTO YIIPaBJIEHHs UCIOIb3YIOTCS B IU(PPOBBIX perie?
12. Kakue criocoObl xpaHeHusi HHGOpMaIi 00 ycTaBKax HCIIONB3YIOTCS B
U pPOBBIX pere?

13. HazoBuTte criocoObl CaMOTECTUPOBAHUS YCTPOWCTB XPAHEHUS TAHHBIX.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM H KPUTEPHH
OLICHUBAHUS:

[TpoMexxyTouHast aTTeCTalus 10 JUCHUILTHHE « MHUKPOIPOLIECCOPHBIE YCTPOHCTBA
pENeiHOM 3aIUThl M aBTOMAaTHKW BKIIIOYAET TEOPETHUECKUE BOIPOCHI, TO3BOJISIONINE OLICHUTD
YPOBEHb OCBOCHHS 00YYAIOIINMHUCS 3HAHWUH, U IPAKTUYECKUE 33aJaHNUS, BBIABIISIONINE CTECIICHD
copMHPOBAaHHOCTH YMEHHI 1 HaBBIKOB. [IpoBoanTCs B hopme 3auera.

3adeT 1o JaHHOW AMCIMIUIMHE IPOBOAMTCS B YCTHOH (hopMe, BKITIOYAET TEOPETUIECKHUE
BOIIPOCHI U TIPAKTUYECKUE 3a/1aHUSI.

IHoka3aresu U KPpUTEPUHM OLICHUBAHMS 3a4eTa:

—«3a4TEHO» — CTYJCHT JOJIKEH 3HaTh MPUHIIUIIBI paOOThI MUKPOIIPOLIECCOPHBIX
YCTPOMCTB PEIECHHON 3al[UThl U aBTOMATUKH 3JIEKTPOIHEPIreTUUYECKUX CUCTEM U CUCTEM
3IEKTPOCHAOKEHUS, BIIaJIETh OCHOBAMH IPOTrPAMMHUPOBAHUS MUKPOITPOLIECCOPHBIX TEPMUHAJIOB
3aIUTHI 00BEKTOB ICKTPOIHEPTCTHUKH;

—«He 3a4TEeH0» — CTYJCHT HE MOXKET [10Ka3aTh 3HAHMS HAa YPOBHE BOCIIPOU3BEACHUS U
00BbsICHEHUS MH(OPMAIIH, HE MOXKET TTOKa3aTh MHTEIJICKTYaJIbHbIE HABBIKU PEIIEHUS MMPOCTHIX
3azay.



