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JIner akryaauszanumn padoyeil nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u oJoopeHa Juist peanuzanuu B 2027 - 2028
y4eOHOM rofy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS TIPOMBIIIICHHBIX MTPEPHATHIH

[IpoTrokom oT 20 1. Ne

3aB. kadenpoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2028 - 2029
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS IPOMBIIIICHHBIX MTPEAPHATHIH

[IpoTrokom oT 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

PaGouast mporpamMmma repecMoTpeHa, 00cykaeHa u ogoopena s peanuzaruu B 2029 - 2030
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEAPUIATUHI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. Bapranosa

PaGouast mporpamMmma repecMoTpeHa, oocykaeHa u ogoopena s peanuzaruu B 2030 - 2031
y4eOHOM rofy Ha 3aceqaHuu Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEAPUATUI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B.EapraHOBa




1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)

[lenpto mpenogaBaHus IUCHUIUIMHBI «MHKPOIPOIIECCOPHBIE YCTPONCTBA PEICUHOMN
3aIIUTHI 1 aBTOMATHKIY SIBIISIETCS (JOPMUPOBAHUE Y CTYICHTOB 3HAHUIA B BOITPOCAX YCTPOUCTBA U
INPUHILIMIIOB PabOThl MHUKPOIPOILIECCOPHBIX YCTPOWCTB pENEHHONW 3allMThl U aBTOMAaTUKU
AIIEKTPOIHEPTETUUYCCKUX CHCTEM H CUCTEM DIIEKTPOCHAOKCHHSI.

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMmbl

JucuumnirmHa «MUKpONPOLECCOPHBIE YCTPOUCTBA PEJICMHON 3aIlMThl U aBTOMATUKHU»
BXOJIUT B 9acTh y4eOHOTO IuiaHa, (OpMUPYEMYIO yYaCTHUKaMU 00pa30oBaTEeNbHBIX OTHOIICHHIA
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOAMMBI  3HaHWS  (YMEHHS,  BIaJICHUs),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3yUEHUS TUCIUIUINH/ PAKTUK:

MaremaTuka

dusznka

TeopeTnueckne OCHOBBI AJIEKTPOTEXHUKHU

DNEeKTPUYECKHUE MAITUHBI

DNEKTPOIHEPTETUYECKUE CUCTEMBI U CETH

3HaHus (YMEHHMs, BIaJCHUs), MOJYyUYCHHbIC NPH M3YyYCHUU TAHHOW TUCHUIUIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yUEHUS TUCLUILINH/TIPAKTHK:

ITonroroBka k cra4e u cjada rocyapCTBEHHOTO HK3aMEHa

[ToaroToBka K MporIeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATH()UKALMOHHOM pabOThI

DnexTpocHabKeHue

ITpoexTrpoBaHKE 3TEKTPOCHAOKEHHUS

HanexHOCTb crcTeM 3JIeKTPOCHAOKEHHS

3 KomnereHunu o0y4awiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJIS) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrare ocBOeHMsS AUCIUIUIMHBI (MOIYJst) «MUKpPOIPOIIECCOPHBIE YCTPOMCTBA
peNeHON 3amuThl W aBTOMATUKW» OOydYamoIIuiics JODKEH 001anaTh  CIeAyIOUUMHI
KOMITETCHIMSIMU:

KO,Z[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIITMN

[IK-5 CnocobeH oreHMBaTh HOPMabHBIC, YTSDKEICHHBIE M IOCICaBAPUNHBIE PEXUMBI U
JUKBHIMPOBATH aBAPUIHBIC PEKUMbBI PA0OTHI 00BEKTOB IPO(ECCUOHATILHOM ASATEIHbHOCTH

[IK-5.1 Opranu3oBbIBacT IIPOBENICHUE ABapUIHO-BOCCTAHOBUTEIIbHBIX u
PEMOHTHBIX PaOOT Ha 000PYIOBAHUH ITOCTAHIIHI

[1K-5.2 [IpoBomutr mnpoduIaKTHUECKUE WCIBITAaHUS W OCYIICCTBISIET aHAIM3
(hYHKIIMOHUPOBAHHUS YCTPOMCTB PEICHHOM 3aIIUTHI 1 aBTOMATHKHU

[K-5.3 CocraBisieT cXeMbl 3aMelIeHUsT Ha O0O0CIy)XKMBaeMOM OOOpYIOBaHUH,

paccuMThIBAaCT  MapaMeTphl  peKMMa  KOPOTKOTO  3aMBIKaHUS — Ha
obopynoBanun PY u JIOII, paccuntbiBaeT M BBIOMpAET YCTAaBKU H
XapaKTEPUCTHUKU YCTPOUCTB P3A




4 CTpyKTypa, 00bEM U coiepkaHue TUCHUILTHHBI (MOLYJI51)
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3a4eTHHIX enunuIl 108 akaa. yacoB, B TOM

qHuCJIC:

— KOHTaKTHas paboTa — 55 akaj. 4acosB:
— ayauTOpHas — 54 akaj. 4acos;
— BHeayIUTOpHasi — 1 akaj. 4acos;

— camMoCTosATeNbHAs paboTa — 53 akaj. 4acos;

— B (hopMe MpaKTUIECKO moAroToBKM — () akaj. Jac;

®dopma aTTecTaly - 3a4€eT

AynuropHas § =
o | xourakrHas pabora o 5 Dopma TEKyIIEro
=
Pasnen/ Tema % (B axaz. yacax) E > Bun 5 KOHTPOJISA Ko
S & © | caMOCTOSITENBHOM | yCIEeBaeMOCTH U
JIMCIIUTIIAHEI 5 [ ., | KOMIIETEeHIIUH
o o = padoThI IIPOMEKYTOUHOMH
nab. | mpakr. [ € & ATTeCTALIH
Jlek. < S 10
3aH. | 3aH. | QO &
1. Teopernyeckuii pazaen
1.1 CrpykTypa CaMOCTOSITEIIbHOE
MHUKPOTIPOLIECCOPHOTO u3yuyeHHue y4eOHOH IK-5.1,
KOMILIEKTa pelneitHoi 1 2 JMTEPATYPBI; Okcnpecc-ompoc IK-5.2,
3alIUThl. XapaKTEPUCTHKU — npopaboTka IK-5.3
OCHOBHBIX 3JICMEHTOB. JIEKI[HOHHOTO
Mmarepuana.
1.2 [IporpammMHbIe -
JJIEMEHTEI BBIJICJICHUS CaMOCTOSTEIBHOE
BXOJIHBIX CHTHaJOB P3HA. u3ydeHHue y4eOHOH IK-5.1,
OuIbTpHL 2 2 JIUTEPaTypBI; Okcnpecc-onpoc IK-5.2,
MHuKponpoieccopsl, — npopaboTka IK-5.3
ucnone3dyemele B P3nA, ux JIEKI[HOHHOTO
APXUTEKTYpA. Mmarepuana.
1.3 Amnanoro-uupoBble
npeoOpa3oBaTeian BXOAHBIX -
CHTHAJIOB 7 CaMOCTOSTETBHOE
MHKPOIIPOLIECCOPHBIX H3ydeHue yuyeOHou [IK-5.1,
YCTpOICTB P3uA. 2 2 JIUTEPATYPBHI; OKcnpecc-onpoc IK-5.2,
Hudpo-anamorossie - npopaboTKa ITK-5.3
npeodpa3oBaTeny, JIEKIIMOHHOTO
UCIIOJIb3YeMBbIe B MaTrepHana.
MHKPOIIPOLIECCOPHBIX
1.4 Bpemennsie
(yHKIMOHABHBIC u
YacTOTHBIC
XapaKTePUCTHKH
3JIEMEHTOB ycTpoiicTB CaMOCTOATEIBHOC
NI u3yveHune yaeOHon IK-5.1,
peneHOH  3ammMTHl U
2 3 JIUTEPaTypBI; Okcnpecc-ompoc IK-5.2,
ABTOMATHKH.
— npopaboTka IK-5.3
Ilepenarounbie  QYHKIUH.
JIEKI[HOHHOTO
Bunpr CUTHAJIOB.
Mmarepuana.
Msmepurensnoe
npeobpa3oBaHue
PSKUMHBIX HapaMeTpoB B




15 Bxoausie

npeodpa3oBaTeny CaMOCTOSITETIBHOE

AHAJIOTOBBIX U JUCKPETHBIX u3ydyeHue yueOHoM IK-5.1,

CHUTHAJIOB. BrixonHbie 1 2 JIUTEPATYPBHI; DKcmnpecc-onpoc [K-5.2,

peneiinble — npopaboTka ITK-5.3

npeoOpaszoBaTey. JIEKIIMOHHOTO

Crnoco0bl BU3yanu3aiuy. Marepuana.

1.6 Xpanenue nHpOpMaIu CAMOCTOSTEIBHOE

B u(GPOBBIX ere. .

e gegfm ud EBHX u3ydeHune yaeOHon IK-5.1,
p P 1 2 JIUTEPaTypBI; Okcnpecc-onpoc IK-5.2,

pene. IIpoBoausbIe u _ npopaboTka K5 3

OITHKO-BOJIOKOHHEIE JIEKIHOHHOTO ’

KaHaJbl CBSI3H. vaTepuana

1.7 OcobeHHocTi

00paboTku uHpOpMALUU B -

IUQPOBBIX pene. CaMOCTOSITETIBHOE K-5.1

CobcTBeHHOE BpeMs u3ydeHHue y4eOHOMH )

1 2 AKP Nel IK-5.2,

cpabaTbiBaHus  LU(POBBIX JUTEPaTypBHI; K5 3

pene. PabGora pene mpu — IOJrOTOBKA K '

HACBIILEHUH AKP Nel.

TpaHcdopmaTopa ToKa.

1.8 Peanm3anus 3amursl OT _

MEPETPy30K. OTtcTpoiika CAMOCTOSTEIBHOE

TOKOBO#t OTCEUKH oT .

IVCKOBBIX OKIMOB u3ydeHune yaeOHon IK-5.1,

‘ P . 2 3 JIUTEPaTypBI; Okcnpecc-onpoc IK-5.2,
Peanu3zaumust  JOTHYECKOit Z popaGoria ITK-5.3
3amuThl mmH. HagexHocTsb JICKI:_II/?OHHOFO '
(YHKIMOHUPOBAHUS vaTepuana
cHCTeM C IU(POBBIMU peJie. )

CaMOCTOSITETIHHOE
1.9 Jlapdepenmasivic 1 u3ydyeHue yueOHoM IK-5.1

WCTAHIMOHHbIE  3alUTBI '
A ! HLUATR! 2 4 JIUTEPATYPBHI; DKcmnpecc-onpoc IK-5.2,
Ha  MHKpOIPOIECCOPHOI — npopaborka K5 3
9JIeMEHTHOH Oa3ze. IEKIHOHHOTO ’

Marepuana.
CaMOCTOSITETIBHOE
1.10  DnexTpoMarHWTHas wsyacHme yacOHoH MK-5.1
COBMECTHMOCTh e
1 2 JUTEPATYPHI; DKcnpecc-onpoc IK-5.2,
MHKPOIPOLIECCOPHBIX — npopaborka K5 3
3alIUT.
. JIEKLILOHHOTO
Marepuana.
CaMOCTOSITETIBHOE
1.11 ubposas .

J— n;_[ aﬁET oB H3ydeHue yuyeOHon [IK-5.1,
p fhait P p 1 4 JIUTEPATYPBHI; DKcmnpecc-onpoc IK-5.2,
aBapUHHBIX PEXHUMOB B ~ popatorka K5 3
1upPOBBIX TEPMHUHATAX. HeKI;_UfOHHoro '

Marepuana.
CaMOCTOSTETBHOE

. IK-5.1,
1.12 MuxpormporeccopHas 2 5 |Msydenue yueOHOH AKP N2 K5 2
aBTOMAaTHKa YHEPTOCUCTEM JIUTEPaTypBbl; - HK-S. 3’

— IOAT0TOBKA K ’
AKP Ne2.

Hroro no pazgeny 18 31

2. IIpaxTHaeckuii pasmen




2.1 JlaboparopHas pabota

Nel «Pabota ¢ mopramMu — BBINOJIHEHNE
BBOJIa-BBIBOJIA nabopaTopHOi 3amura IK-5.1,
MUKPOKOHTpOJLIEpa 8 2 paboTshl; 1abopaTopHO’ IK-5.2,
ATmega 8535. — MOJIrOTOBKA K pabotsr Nel I1K-5.3
IIporpammupoBanne Ha 3aIuTe.
accemOuepe»
2.2 JlabopatopHas pabota
Ne2 «Pabota co
CMEIHATBEHBIM ~ PETUCTPOM ~ BRITOTHEHHE
COCTOSIHMS SREG na6opaTop%-101/1 3amura § I1K-5.1,
MUKPOKOHTPOJLIEPA 8 2 paboTsr; nabopatopHoi IK-5.2,
ATmega 8535 — IOAT0TOBKA K pabotsr Ne2 I1K-5.3
3aIIuTe.
IIporpammupoBanue Ha
accemOuepe»
2.3 JlaboparopHas pabota — BBITIOJIHCHHE
Ne3 «Crexk nabopaTopHOH 3amuTa IK-5.1,
MHUKPOKOHTpOJLIEpa 4 2 paboTsr; nabopatopHoi [K-5.2,
ATmega 8535. Peanusanus — MOJIrOTOBKA K pabotsr Ne3 I1K-5.3
HPOTPaMMHOM 3aTEPIKKID» 3aIIuTe.
2.4 JlabopaTopHas pabota
Ne4 «Bocbemupaspsinabie — BBITIOJTHEHNE
taiimeppt TO u T2 nabopaTopHOH 3amuTa IK-5.1,
MHUKPOKOHTpOJLIEpa 8 2 paboTsr; nabopatopHoi IK-5.2,
ATmega 8535 B pexnme — [IOJIrOTOBKA K paboTst Ned ITK-5.3
nojcyera BPEMEHHBIX 3aIIuTe.
HMHTEPBAJIOBY»
2.5 JlaboparopHas pabota
Ne5  «IIporpammupoBanue — BBIIIOJIHEHUE
JIOTHKH nabopaTopHOi 3amura IK-5.1,
MHKPOIPOLECCOPHBIX 4 2 paboTshl; 1abopaTopHO’ IK-5.2,
tepMuHaioB BMP3 B — MOJATOTOBKA K pabotbr Ne5 IK-5.3
penaxkrope 3aluTe.
«Koudwuryparop-MT»
2.6 JlaboparopHas pabota
Ne6  «IIporpammupoBanue — BBITIOJTHEHNE
JIOTHKH nabopaTopHOH 3amuTa IK-5.1,
MHKPOTIPOLIECCOPHBIX 4 2 paboTsr; naboparopHoi IK-5.2,
TepMHUHAJIOB  Sepam B — IOATOTOBKA K paboTsl Ne6 ITK-5.3
penakrope  SFT 2885 3aluTe.
Logipam»
[lonroroBka k
3a4ery.
CaMocCTosITENbHOE I1K-5.1,
2.7 3auer 10 |u3ydenue yueOHOI Craua 3ayeTa I1K-5.2,
JIUTEPATYPHI, IK-5.3
KOHCIICKTOB
JICKLIUH.
Hroro no pazgeny 36 22
Hroro 3a cemectp 18 36 53 3auéT
Hroro mo aucuumninnne 18 36 53 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peann3anuu  NPelyCMOTPEHHBIX BHJOB  ydyeOHOM pabOThl B KauecTBe
00pa30oBaTeNbHBIX TEXHOJIOTMH B MPENOJAaBAaHUM AUCUUIUIMHBI  «MUKpOIpoIeccopHbIe
YCTPOMCTBA pENEWHOM 3alIUThl M  aBTOMATHUKH»  HWCHOJB3YIOTCS  TPaAUIMOHHAS H
MOJ1yJIbHO-KOMIIETEHTHOCTHAsl TEXHOJIOTUH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM M (OPMHPOBAHHE OCHOBHBIX
INPEACTABICHUM 10 Kypcy «MHUKpOIPOLECCOPHbIE YCTPOWCTBA PEJICHHOM 3alUThl U
aBTOMAaTHKH» IPOUCXOAUT C UCIOIb30BAHUEM MYIbTUMEIUHHOTO 000pYJOBAHUS.

Jlekiuu MPOXOJAT B TpPAAMLUMOHHOW (opme, B ¢dopMme JIeKUUH-KOHCYIbTALUNH U
npoOneMHbIX Jekuuid. TeopeTuueckuil Marepuan Ha NPOOJEMHBIX JIEKIMIX —SBISIETCS
pe3yabTaTOM YCBOCHHUS NOJIYYEHHOM HMH(OpPMAIMMU IMOCPEICTBOM ITOCTAHOBKH IMPOOIEMHOTO
BOIIpOCa M TOMCKa IyTed ero penicHus. Ha JEKIMAX—KOHCYIbTalUAX H3JI0KEHUE HOBOIO
MaTepuaia CONpOBOKIAETCS IOCTAHOBKOW BOIPOCOB M JUCKYCCHEHW B IIOMCKaX OTBETOB HA ITH
BOIIPOCBI.

[Tpu mpoBeeHUH MPAKTHUECKUX 3aHATUH MCHOJIB3YIOTCSA paboTa B KOMAHIE U METOMbI
IT, mpu mpoBeaeHNH Ta00OPATOPHBIX PabOT — paboTa B KOMaH/E.

CamocrodTenbHas paboTa CTUMYJIHPYET CTYJACHTOB B MPOLIECCE MOATOTOBKU JOMAIIIHUX
3aJaHuM, NIPU PEUICHWM 3aJa4 Ha IPAKTUYECKUX 3aHATUAX, NPU BBIIOJHEHUU KypCOBOTO
IPOEKTa, MPH NOJATOTOBKE K KOHTPOJIBHBIM pad0TaM U UTOTOBOM aTTECTAIIHH.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSTeIbHOI PadoThl 00y4arImMXcst
IIpencraBneno B npuioxeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHH s MPOMEKYTOYHOI aTTeCTAMI
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 00ecTieYeHUe TUCIIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. ManadeeB, A. B. MukpompoleccopHble yCTpOHCTBa peNeHHON 3amMThl U
aBTOMAaTHKH : yueOHoe mocooue / A. B. ManadeeB. — Marautoropck : MI'TY um. I'.11. Hocoga,
2020. — 65 c¢. — ISBN 978-5-9967-1884-9. — Tekcr: »snekrponnsiii// Jlanp
aJIeKTpoHHO-OMOmMoTreunas cuctema. — URL: https://e.lanbook.com/book/162556  (mara
obpamienus: 19.01.2026). — Pexxum noctyma: i aBTOpU3. MOJIb30BaTEICH.

2. Peneiinas 3amuTa W aBTOMAaTH3AIMs AJIEKTPOIHEPTETHUECKUX CHUCTEM :@ y4eOHOe
nocobue / B.W. bupronun, A.H. I'opnos, /I.B. Kyaenuna [u ap.]. — Mocksa : UHOPA-M, 2026.
— 197 ¢. — (Bwicuiee o6pazosanue). — DOI 10.12737/1058880. - ISBN 978-5-16-018834-8. -
Tekcr : anekrponnsiid. - URL: https://znanium.ru/catalog/product/2232950. (nara oGpaieHus:
19.01.2026). — PeskuM gocTyma: mo moamucKe.

0) lomotHuTeIBLHASI IUTEpPaTypa:

1. CaxneB, A.M. MUuKpOIPOLECCOPHbIE CUCTEMBI: IHU(PPOBBIE YCTPOHCTBA U
MHUKPOIPOIIECCOPBI :  YU4eOHHMK U1 cpeaHero  npodeCCHOHaabHOro  obpasoBanus /
A. M. CaxneB. — 3-e u3z., nepepab. u gon. — Mocksa : M3marensctBo IOpaiit, 2026. —
148 ¢c. — (Ilpodeccuonanbroe obpaszoBanme). — ISBN 978-5-534-18601-7. — Tekcr
AJIIEKTPOHHBIN // OO6pazoBarenpHast mwiaropma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/587883 (mara obpamenus: 19.01.2026).

2. I'mazeipun, B. E.  MukpomnporeccopHsle — peneiHble  3alIUThl  OJoKa
reHeparop-tpancopmarop/ B. E. ['ma3eipun. — HOBOCI/I6I/IpCK HI'TY, 2014. — 140 c.: ISBN
978-5-7782-2575-6. - Texcr 3JIEKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/549103 (mara O6paH_IeHI/I$I 19.01.2026). — Pexum
JIOCTYTIA: IO TIOZTHCKE.



https://e.lanbook.com/book/162556
https://znanium.ru/catalog/product/2232950
https://urait.ru/bcode/587883
https://znanium.com/catalog/product/549103

3. bepuxamBmmm, B.IIl. DnexkTpoHHKa ¥ MHUKPOAJIEKTPOHHKA: HMITYJIbCHAs H
nudposas snekTpoHuKa . yueOHuK s By3oB/ B. . bepukamBmmm. — 2-¢ wu3m., ucnp. u
norm. — Mocksa : M3parensctBo [Opaiit, 2026. — 242 c.— (Beicmiee oOpa3oBaHue). —
ISBN 978-5-534-05543-6. — TekcT : anmekTponHbIi // O6Gpa3oBarenbHas miatdopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/585946 (mara obpamenus: 19.01.2026).

4. BanyroB, O.C. DnekTpoHHKa. MatemMaTH4eCKHe OCHOBBI OOpaOOTKH CHUTHAJIOB .
yueOHUK 1 npakTukyM aiis By30B / O. C. BanyroB. — Mocksa : U3aarensctBo IOpaiit, 2024. —
307 c. — (Bricmmee obpazoBanue). — ISBN 978-5-9916-6551-3. — TekcT : 37eKTpOHHBINA //
OopazoBarenbHas iatgopma HOpaidt [cait]. — URL: https://urait.ru/bcode/537281 (nmara
obpamienns: 19.01.2026).

B) MeToan4eckue ykazaHusi:

1. ManadeeB, A. B. H3ydyenue mOpTOB BBOJA/BBIBOJIa MHKPOKOHTPOJIIEpA
ATmega8535 [Tekcr]: Meronndeckue yka3aHHs K J1a0OpaTOpHbIM paboTaM MO JUCHMILIMHE
«MUKpOIpOLIECCOPHBIE YCTPONCTBA pEIEHHOM 3alllMThl M ABTOMATHUKH» MJIA CTYACHTOB
Ha-nipaBneHust 140400.62 DnekTposHepreTuka v AEKTPOTEXHUKA, TPOPHIIb DIIEKTPOCHAOKEHNE
Bcex (opm obOyuenuss / A. B. MamadpeeB, E. A. IlamoBa. — Maruurtoropck: M3a-Bo
MarnuToropck. roc. Texs. yu-ta uM. .. HocoBa, 2015. — 7 ¢. — Tekcr : HenmocpeICTBEHHBIH.

2. Mamadees, A. B. Cnennanshsiii peructp coctossaust SREG [Tekct]: Metonuueckue
yKa3aHus K J1a0opaTopHbIM paboTaM IO AUCHUILIMHE «MMKpPOMIPOLECCOPHBIE YCTPOCTBa
pereiHOM 3alUThI 1 aBTOMATUKK» 11 cTyAeHToB HanpasieHus 140400.62 DnexTposHepreTrka
Y JJIEKTPOTEXHUKA, NpoduiIb JnekTpocHadkeHue Beex popm ooyueHus / A. B. Managees, E. A.
[TanoBa. — MarauToropck: M3n-Bo Marautoropck. roc. Texs. yH-ta uM. I .. Hocosa, 2015. — 13
¢.— TekcT : HemoCpeCTBEHHBIN.

3. Manadee, A. B. Crek. Peaimsamus mnporpammuoil 3amepxku [Tekcr]:
Metoauuecke yka3zaHUs K JJaOOpaTOpHBIM paboTaM Mo JUCHUIUIMHE «MHUKPOIpOIeccopHbIe
YCTpOMCTBA PENCHHOM 3alMThl W aBTOMATHUKW» 1JIs CcTyneHToB HampasieHus 140400.62
DJIEKTPOIHEPIeTUKA U AIIEKTPOTEXHUKA, TPODHIIb DIeKTpocHa0)KeHe BceX popm oOyueHus / A.
B. Manadees, E. A. [TanoBa. — Maraurtoropck: M3n-Bo Marautoropck. roc. TexH. yH-ta um. [.1.
Hocoga, 2015. — 16 c. — TekcT : HemoCpeCTBEHHBIH.

4. Manadees, A. B. U3yuenue taiimepoB TO u T2 mukpokonTposepa ATmega8535 B
peXUME TMOZIcYeTa BpeMEHHBIX HHTepBasIoB [ TekcT]: MeToauueckue ykazaHus K 1a00paTOpHBIM
paboTtam 1o TuCcIUIUIMHE «MHUKPOMPOIIECCOPHBIE YCTPOUCTBA PEICHHOM 3aIUTH K aBBTOMATHKI
s cryneHtoB HampasieHus 140400.62 DnexTposHepreTHka M AJIEKTPOTEXHHUKA, MPOQPHIIL
DnexkTpocHabkeHue Bcex Gopm obydenus / A. B. Manadees, E. A. [TaHoBa. — MarHuTOropck:
Wzn-Bo Maruurtoropck. roc. TexH. yH-ta uMm. [.MI. Hocoma, 2015. — 14 c. — Tekct
HEMOCPEICTBEHHBIN.

5. Managees, A. B. Buemnue npepsiBanust MukpokonTpoiuiepa ATmega8535 [Tekcer]:
Metoauueckue ykazaHusl K J1abopaTOpHBIM paboTam mo aucuurimHe «MUKpompoleccopHble
YCTPOMCTBA pENeHHON 3alMThl M aBTOMATUKW» MJs CTyJAeHToB Hampasienus 140400.62
DJIEeKTPOIHEPTETHKA U DIIEKTPOTEXHHUKA, TPOQHIL DICKTPOCHA0KeHHE BeeX hopM oOyueHus / A.
B. Managees, E. A. ITanoBa. — Marauroropck: M31-Bo Marauroropck. roc. Texs. yu-ta um. .M.
Hocoga, 2015. — 14 c. — TekcT : HeNmoCpeACTBEHHBIM.

r) [Iporpammuoe obecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o6ecnneuenne

HanmeHnoBanme o
10 Ne norosopa CpoOK IeCTBUS TUIEH3UU
MS Office 2007 Ne 135 ot 17.09.2007 GeccpoaHo
Professional
7Zip cBOOOTHO pai_rllé))OCTpaHaeMoe SecopouHo



https://urait.ru/bcode/585946
https://urait.ru/bcode/537281

CBOOOJHO pacipoCTpaHsieMoe
FAR Manager FIHO paclipoctp 0eccpouHo
o
. . CBOOOJHO pacipoCTpaHsieMoe
LibreOffice FIHO paclipoctp 0eccpouHo
o
CBOOOJHO pacipoCTpaHsieMoe
Adobe Reader FIHO paclipoctp OeccpouHo
o
Linux Calculate CBOGO/IHO pacrpoCTpansemoe OeccpodHo
1 (0)
IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI
HasBaHue xkypca Ccouika
DnekTpoHHas 6a3a nepuoandeckux m3gaanuii OO0 hitps://eivis.ru/
«BUC»
HanmonansHast ”HQOpMaIIMOHHO-aHATHTUYECKAS
cuctema — PocCHiiCKni HHIICKC HAYYHOTO https://elibrary.ru/project_risc.asp
nutuposanus (PUHII)
®denepalibHOE TOCYIAPCTBEHHOE OO IIKETHOE
yupexaenne «DeaepanbHblii HHCTHTYT http://www1.fips.ru/
MPOMBIIUIEHHONH COOCTBEHHOCTH)
Poccuiickas I'ocynapcTsenas Gubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
IIIeKTPOHHEIE pecypert Gnbsmorekn MITY mw. https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa
MesxayHapoaHas peepaTUBHas U
MOJTHOTEKCTOBAs CIIpaBOYHas Oa3a JaHHBIX https://www.nature.com/siteindex
HaYYHBIX u3aaHuit «Springer Nature»

9 MartepuajbHO-TEXHHYECKOE o0eceyeHne TUCUUTITHHBI (MO1YJIs1)

MatepuanbHO-TeXHUYECKOe 00ecrieueHre TMCIUIUTMHBI BKIIIOYAET:

1. VYuebHble ayauTOpuu JUIs TPOBEJACHUS  3aHATUN  JIGKIMOHHOTO  THIIA.
MynbpTUMeIUIHBIE CPENICTBA XPAHEHHUS, IEPEAAYH U NPEACTaBICHUS HHDOPMALIUH.

2. VYueOHas ayauTopusi il TPOBEICHUS J1abopaTopHBIX paboT: JlaGopaTtopus
nepexoaHbIx mporeccos (aya. 331). JlaboparopHble YCTAaHOBKH, H3MEPUTEIBHBIC TPHOOPHI IS
BBITIOJIHEHHUST  J1abopaTopHbIX  pabotr: JlaGopatopubiii creHn «MHKPOKOHTPOJIEPH U
aBTOMAaTH3aIAA»-211IT.

3. VYuebHble ayaMTOpUU Ui TPOBEACHUS TPYNIOBBIX M  HMHIUBHIYaJIbHBIX
KOHCYJIbTAIIMM, TEKYIIEr0 KOHTPOJIA U MPOMEXYTOUHOM aTTecTanuu. JJocka, MyIbTUMEAUHHBIN
IPOEKTOP, KPaH.

4. TlomemeHHst M7l CaMOCTOSATENBHOM paboThl oOydaroumuxcs. IlepconanbHble
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

5. Ilomemenue myis XxpaHeHUsST W TPOPHIAKTHYECKOTO OOCTY)KHBAHHUS y4eOHOTO
obopynoBanusi. Crennaxu, ce(ol 111 XpaHeHHs yaeOHOTo 000pyA0BaHMSL.

HNHCcTpyMEeHTHI 111 peMOHTA JIa00paTOPHOTO 000PYT0BAHHUS.


https://eivis.ru/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
https://www.nature.com/siteindex

MNPUJIO)KEHHUE 1
(oGs3aTenBHOE)

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM PA00ThHI 00y4al0IIUXCA

AymuTopHas caMOCTOsITeNbHas paboTa CTYAGHTOB Ha J1a0OpPaTOPHBIX 3aHATHUAX
3aKJII0YAEeTCS B CAMOCTOSATENIFHOM BBINOJHEHHM JKCIEPUMEHTATBHOW YacTH palbOoThl IOJ
KOHTPOJIEM ITpEeroiaBaTels.

BHeaynuTopHas camocTosiTenbHas paboTa CTyJCHTOB OCYLIECTBIISICTCS B BUE YTCHUS C
popabOTKOM MaTepualia, BHIIOJHEHHUS PACYETHOM YacTH JIAOOPATOPHBIX paboT U OPOpPMIICHHS
OTYETOB C KOHCYJIBTALUSIMH PEIOAaBaTEIs.

JlaGopaTopHble padoThI:

JlabopaTopnasi paGora Nel

PaboTa ¢ mopramu BBOJ1a-BbIBOIa MUKpOKOHTposuiepa ATmega 8535.
[IporpammupoBanue Ha acceMouepe.

JlabopaTopnasi paGora Ne2
PaGoTa co creninansHbIM peructpom coctosinusg SREG mukpokontposepa ATmega
8535. IlporpamMmmupoBaHue Ha accemOepe.

JlabopaTopnasi padora Ne3
Crex mukpokonTpoiepa ATmega 8535. Peanuzarust mporpaMMHOM 3a7€piKKH.

JlabGoparopHas padora Ned
BoceMmupaspsinabie taiimepst TO u T2 mukpokonTposuiepa ATmega 8535 B pexxume
II0JICUeTa BPEMEHHBIX NHTEPBAJIOB.

JlaGoparopuas padora NeS
Brennue npepsiBanust MUKpokoHTposutepa ATmega 8535.

JlabopaTopnasi paGora Ne6
[IporpammupoBaHue JIOTUKH MUKPOTIPOLIECCOPHBIX TepMUHAIIOB BMP3 B penaktope
«Konopuryparop-MT».

AyIMTOpPHBIE KOHTPOJIbHBbIE Pa0OTHI:
AyauTopHasi KOHTpPoJibHast padora Nel — [IpeoOpa3oBaHue pe:KUMHBIX IAPAMETPOB:

BapuanT Nel

1) uro mogpasymeBaeTcs oL OPTOrOHAIBHBIMY COCTABIISIOIIUMU ?

2) KaKoil BUJ MMEIOT YaCTOTHBIE XapaKTEPUCTUKN HEMPEPHIBHOTO U LIU(PPOBOTO
3JIEMEHTOB?

3) B ueM OTJINYME HEPEKYPCUBHBIX YACTOTHBIX (DMIIBTPOB OT PEKYPCUBHBIX?

Bapuant Ne2

1) Ha30BUTE CTIOCOOBI BBIJCIEHUSI OPTOTOHABHBIX COCTABIISIOIHX.

2) BXOJHOW CUTHAJ KaKol (POPMBI COOTBETCTBYET UMITYJIbCHON U TIEPEXOTHOM
XapaKTepucTUKam?

3) Ha30BUTE PYHKIMOHAIBHBIE TPYIIBI HHTErPATbHBIX MUKPOCXEM
MHUKPOIIPOLIECCOPHOTO KOMILIEKTA.

Bapuant Ne3
1) KaKk ocymecTBIseTCs MPOrpaMMHOE ITPeoOpa30BaHNE aMITITUTYIbI?



2) Ha30BUTE BHUJIbI CUTHAIOB, HCIIOJIB3YEMbIX B IIU(PPOBBIX YCTPOHCTBAX PEICHHOM
3aIUTHI.
3) mepedyncanTe perucTpbl MUKpOIPOLECCOpA.

Bapuant Ne4

1) kaK OCyIIECTBISAETCS MPOTPAMMHOE TTPeOOpPa30BaHNUE YACTOTHI?

2) B 4YeEM OTJINYME HENPEPHIBHO-IUCKPETHOIO CUTHAJIA OT AUCKPETHOTO?
3) Ha30BHUTE CIIOCOOBI aHATIOTOBO-IIM(POBOTO MPEOOPa30BaHUS CUTHAIIOB.

AyauTopHasi KOHTpoJibHasi padora Ne2 — CTpyKTypa MUKPONPOLECCOPHBIX
KOMILIeKTOB. OcobGeHHOCcTH NN (POBOii pean3ann HEKOTOPHIX BU/IOB 3alIUT:

Bapuant Nel

1) kaKre OCHOBHBIE PJIEMEHTHI COJIEPIKUT U(PPOBOE YCTPOMCTBO peleHHOMN 3alUThI?

2) 4To co00ii MPECTABIAIOT BXOAHBIE IPe0Opa30BaTeNI aHAJIOTOBBIX CUTHAJIOB HA
OCHOBE JaTynka Xomia?

3) opranu3anus nociuenoBaTenbHOro nHTepdetica nndposeix P3uA.

Bapuant Ne2

1) B ueM 3akmmrovaroTcs (PyHKITMU BXOIHBIX MMpeoOpazoBatenen?

2) 4To co00ii MPECTABIAIOT BXOAHBIE IPe0Opa30BaTeNId aHAJIOTOBBIX CUTHAJIOB HA
OCHOBE KaTyliku Porosckoro?

3) nouemy ObICTpOEHCTBHE U(DPOBBIX pelie HE MPEBIACT OBICTPOACHCTBHE
3JIEKTPOMEXAaHUYECKUX petie?

Bapuant Ne3

1) 1u1st 4ero UCTIOIB3YIOTCS MOPTHI CBSI3U C BHEIIHUMH YCTPOUCTBaAMU?

2) KaK BBIMIOJIHAIOTCS] BXO/IHbIE TPe00pa3oBaTeu JUCKPETHBIX CUTHATIOB?

3) kakuM 00pa3zoM obecrieyrBaeTCs MpaBUIbHAsE paboTa HUPPOBBIX pejie MPU HACHIIIEHUN
TpanchopMaTopoB TOKa?

Bapuant Ned

1) xakue QyHKIUHU BHIIOIHIET OJIOK MUTAHUS?

2) 4TO CO0OM MPECTABISAIOT ONTOBOJIOKOHHBIC KaHAJIBI CBS3H?

3) xak Ha 6a3e HU(POBBIX pese peann3yeTcst KOCBEHHBIH KOHTPOJIb TEMIIEPATyphI B
3alIUTe OT MEPErpy3Kn?



MPUJIOKEHMUE 2
(o0s13aTeNnBbHOR)

OueHovHbIe CPpeACTBA /1Jisl MPOBeIEHUs MPOMEKYTOUHOM aTTeCTALNHU
a) [lnanupyemble pe3yJbTaThl 00y4YeHHs U OICHOYHbIE CPEJACTBA /IVIsl IPOBEeHUs MPOMEKYTOYHOM aTTeCcTalluu:

Ko
A WMHaukaTop AOCTUXKEHHUS KOMIIETEHIIMH OreHouHBIE CPECTBA
MHAMKaTOpa
I1IK-5.1 Opranu3oBbIBacT nposezeHue | IlepeyeHb BONPOCOB i MPOMEKYTOYHOM ATTECTALIUN

aBapHITHO-BOCCTAHOBUTEIILHBIX U PEMOHTHBIX
paboT Ha 06OPYIOBAaHHUH MTOACTAHIINN

1. Yro moHuMaeTcsl moj AUCKPETHBIM MTHOBEHHBIM 3HAYEHHEM BXOJHOIO
cur”ana?

2. Kakum  oOpa3oM  BBIUMCISAETCS  KOCHHYCHas  OpPTOTOHAJIbHAs
cocTasistonas?

3. C xaKo# 11e/1bI0 BBOAUTCA aJITOPUTMUYECKAsi KOPPEKLIMSI BbIJAUU [IEPBOTO
YHCJICHHOTO 3HAUCHUS aMILUIUTY/Ib1?

4. IlpyHuun JeHCTBUS MPOTPAMMHOIO HM3MEPUTEIHHOTO MpeoOpa3oBaHUs
COIIPOTHUBIICHUSI.

5. UTo Ha3bIBaETCsl KOMIUIEKCHOM YaCTOTHOM XapaKTEPUCTUKOMN ?

6. Uto co0oii mpeacTaBisAlOT aMIUIMTYIO-(ha3Has M aMIUIMTYI0-4acTOTHAs
XapaKTEePUCTUKHU?

7. Yto HazpiBaeTcs O-pyHKIMEH?

8. VY kakoro BH/1a CUTHAJIOB BHITIOJHSETCS] KBAHTOBaHHE 110 YPOBHIO?

9.B uyem oranume Mexay pP-nmpeoOpa3oBaHHEM U Z-PeoOpa3oBaHUEM
Dypbe?

10. HazoBuTe  OCHOBHBIE  3JIEMEHTHl  (YHKIMOHAJIBHOW  CXEMBI
MUKpPOIIpOIIECcCopa.

11. B yeM cocTOUT Ha3HAUYEHHE AJIPECHON MIMHBI MUKpOIpolieccopa?

12. Jlns yero HyXeH peructp komana? Peructp onepanmon?

13. KakoBo Ha3HaYeHHE PErHCTPOB CTEeKa?

14 JlonmoaHUTh TPEAJIOKEHHYIO Jornueckyro cxemy 3ammThl KJI 10 kB
HemnsaMu oTkiarouenus ot AYP.

15. JlonmoaHUTh NPEIIOKEHHYIO JIOTUYECKYI0 CXEMY 3alllUThl JABUTATENS
HENSIMU TPYIIOBOW 3aIUTHl MUHUMAJILHOTO HAMPSIKEHUS.




I1K-5.2

[IpoBoauT mnpoduIaKTUYECKUE HUCHBITAaHUS U
OCYILIECTBISICT aHAIM3  (YHKIIMOHUPOBAHUS
YCTPOMCTB PEICHHOM 3alIUTHl U AaBTOMATUKH

3. JlonmosHUTh MpEeIIoKEeHHYIO Jorndeckyto cxemy 3amutel BJI 110 xB
JTUCTAHIIMOHHOM 3amuTol ¢ BU-0110KUPOBKOIA.

I1K-5.3

CocraBnsier CXEMBI 3aMEeIIeHUS Ha
00CITy’)KUBaEMOM 000pyTI0BaHNH,
pacCUMTHIBACT MapaMeTphl PeKUMa KOPOTKOTO
3aMbIKaHuss Ha obopymoBanuu PY u JIOII,
paccuMThIBAET U  BBIOMpPAET YCTaBKH W
XapaKTEPUCTUKHU yCTporcTB P3A

IlepeyeHb BONPOCOB /IS POMEKYTOYHOM ATTeCTALMU:

1. Kak ocymiecTBisieTcs MpsMoe aHaIoroBo-u¢poBoe nmpeodpazoBanue?

2. [Mpuniun neiictus BpemsumnyibcHoro AL

3. PasHOBHIHOCTH 1TM(DpOaHATOTOBBIX TTpeoOpa3zoBaTeci.

4. HazoBuTe OCHOBHBIC 3JEMEHTHl CTPYKTYPHOH cXeMbl LH(POBOro
YCTPOMCTBA 3aLUTHI.

5.C xakoil 1enpl0 B TpaKTe aHAJIOro-IU(POBOro IMpeodpa3zoBaHUs
MUKPOTPOILIECCOPHOTO  YCTPOWMCTBA PEINEHHOM 3alIUThl  MCIOJb3YETCS
MYJIBTUILIEKCOP?

6. B kakom BHIe MOryT BBHIIOJHATHCS BXOAHBIE MpeoOpa3zoBaTeNn
AHAJIOTOBBIX CUTHAJIOB?

7. locToMHCTBa M HEJOCTaTKH BXOJHOTO MpeoOpa3oBaTelisi aHajJOroBOIO
CHUTHAaJIa, BHIIOJHEHHOTO B BUJIE KaTyIIKU Porosckoro.

8. Kak BbImonHsercs 3amura OT TIOMEX  ONTPOHHBIX
npeoOpa3oBaTeieil TMCKPETHOro CUTrHana?

9. HazoBute mosiokuTeabHbIe U OTPULIATENIBHBIE CTOPOHBI MAJIOTO TOKOBOTO
noTpeOJIeHus] ONTPOHHBIX MpeoOpa3oBaTeneii.

10. HazoBute TpeOoBaHUST K CpPEIACTBaM BH3YaJIbHOTO OTOOPAKECHUS
uHpopMaLru B IU(POBBIX pere.

11. Kakue opransl MECTHOTO YIIPaBJIEHHUS UCIIONB3YIOTCS B ITU(DPOBBIX pere?
12. Kakue crocoObl xpaneHust HHGopMaIuu 00 ycTaBKax HCIOJb3YIOTCS B
udpoBeIX pene?

13. HazoBuTte criocoObl CaMOTECTUPOBAHUS YCTPOUCTB XpaHEHHUSI TaHHBIX.

BXOJHBIX




0) Iopsanox nmpoBeaeHMs] NMPOMEXKYTOYHOH aTTeCTAllMH, MOKAa3aTeJld M KpUTEepHHU
OLICHUBAHUSA:

IIpomexyrouynass arrecrauus M0 JUCHUILUIMHE «MUKpPOIIPOLIECCOPHBIE YCTPOWCTBA
pEeNEeHOM 3aIlIUThl U ABTOMATUKM BKIIFOYAET TEOPETUYECKHUE BOIPOCHI, ITO3BOJISAIOIINE OLIEHUTh
YPOBEHb OCBOCHHUSI OOYYaIOUIMMHCS 3HAHUW, W MPAKTUYECKHE 3aJaHUs, BBISBISAIONINE CTEICHD
c(hOpMHUPOBAHHOCTH YMEHUH 1 HaBBIKOB. [IpoBoauTcs B hopme 3aueTa.

3ayer MO JaHHOW TUCHMIUIMHE MPOBOAMTCS B YCTHOU (pOpMeE, BKIIOUACT TEOPETUUECKUE
BOITPOCHI ¥ IPAKTUYECKUE 3a/IaHMUS.

Iloka3aTe i M KpUTEPUH OLICHMBAHUA 3a4eTa:

— «3auYTeH0» — CTYICHT JOJDKeH 3HaTh MNPUHIUIB PaOOThl MUKPOMPOLECCOPHBIX
YCTPOMCTB PpEJICUHOM 3alUUTBl M ABTOMATUKHU JJIEKTPOIHEPIE€TUYECKUX CUCTEM U CHCTEM
3JeKTpOoCcHa0KEHUs, BIaZIeTh OCHOBAMHU MPOTPaMMHUPOBAHUS MUKPOIIPOLIECCOPHBIX TEPMUHAIOB
3aLIUTHl 0OBEKTOB JIEKTPOIHEPTETUKH;

— «He 3a4YTEeHO0» — CTYACHT HE MOXET M0Ka3aTh 3HAHUS HAa YPOBHE BOCIPOM3BEICHHUS U
00BsICHeHUSI MH(POPMAITUH, HE MOXKET IOKa3aTh MHTEJUICKTyalbHbIE HABBIKH PEIIEHUS MPOCTHIX
3azay.



