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PaGouas nporpamma coctasiieHa Ha ocHoBe ®I'OC BO - GakanaBpuar 1o HampapIeHUIO
noarorosku 13.03.02 DnexTposHepreTuka u 1eKTpoTexHuKa (mprukas MunobpHayku Poccun ot
28.02.2018 r. Ne 144)

PaGowyas nmporpamma paccMoTpeHa M ozoOpeHa Ha  3acelaHHMM  Kadeapsl
DrexTpocHabKeHHs MPOMBIILIEHHBIX TIPEIPUSTHIA

09.02.2024 r.. npotoxoi Ne 3
3aB. kabeapoii G@ A.B. Bapranosa

PaGowas mporpamma oao6pena metoaudeckoit komuccueit UDUAC ;

13.02.2024 r., mpoTtokos Ne 4 .
Tpencenarent, ) /aa?/f/

R - B.P. Xpamuun

Paboyas mporpamma cocTaBiIcHa:

noueHt kadenpsr DI, kana. TeXH. HAyK A.B. Manadees
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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzarnuu B 2025 - 2026
y4eOHOM rofy Ha 3aceqaHuu Kadeapbl DIEKTPOCHA0KEHUS IPOMBIIUICHHBIX MPEIPUATHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2029 - 2030
y4eOHOM roJly Ha 3acefaHuM Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.B. Bapranosa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Ienpro mnpenopaBaHus AUCUHUIUIMHBI «MUKpPOIPOLECCOPHBIE YCTPOMCTBA DPEIICHHOU
3alIUThl 1 aBTOMaTHKN» ABIIsETCS (POPMUPOBAHUE Y CTYACHTOB 3HaHUM B BOIPOCAX yCTPOICTBA U
IPUHLIUIIOB PpabdOThl MHUKPOIPOLIECCOPHBIX YCTPOWCTB pENEHHONW 3allMThl U aBTOMATUKU
3JIEKTPOIHEPTETUUECKUX CUCTEM U CUCTEM JIEKTPOCHAOKEHUS.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOi POrpaMMbl

Jucuunimaa MEKpONPOLECCOPHBIE YCTPOMCTBA PEIECHHOM 3allUThl U ABTOMATHUKW»
BXOJIUT B 4acTh y4eOHOro IjiaHa, (popMHpyeMyt0 y4acTHUKaMU 0Opa30BaTENIbHBIX OTHOLICHHMA
00pa30BaTeIbHOI IPOrPaMMBI.

Jis  u3ydyeHus  AUCUMIUIMHBI  HEOOXOAMMBbI  3HAHUS  (yMEHHMs,  BJaJCHUs),
c(hOpMHUPOBAHHEIE B PE3YIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTUK:

Maremartuka

dusuka

WNudopmaruka

TeopeTnueckre OCHOBBI JIEKTPOTEXHUKU

DNEeKTPUYECKUE MAIITUHBI

DIEKTPOIHEPTreTUYECKUE CUCTEMBI U CETH

OcHoBbI HH(POPMALIMOHHON 3TTEKTPOHUKH

3Hanus (YMEHUS, BIAJICHUs), TIOJTYYCHHBIC TIPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI IJIS1 U3YUYCHUSI JUCIUILITNH/TIPAKTHK:

Penelinas 3amura 1 aBTOMaTU3aLMS 31E€KTPOIHEPIETHUECKUX CUCTEM

DneKkTpocHaOKeHHe

[IpoekTupoBaHue 3EKTPOCHAOKEHUS

HanmexHOCTh cHCTEM AJIeKTPOCHAOKEHHS

[ToaroroBka Kk ciade u cjaua rocy4apCTBEHHOT0 SK3aMeHa

[ToaroroBka K mpoiierype 3allrThl ¥ 3a11UTa BHITYCKHON KBATHM(PUKAITMOHHOHN paboThl

3 Komnerenunu ody4yarouierocsi, opMupyembie B pe3yabTaTe 0CBOEHUsI

AUCHMIUIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4YeHuUs

B pesynbpTare ocBOCHMS AUCHUIUIMHBI (MOIYyINs) «MHKPOIpPOIECCOPHBIE YCTPOICTBa
peneiiHON 3amMThl M aBTOMATHUKHM» OOYYAIOIIMICS JIOJDKEH 00JafaTh  CIeAYHOIIMMHU
KOMIETCHIIUSIMH::

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

[IK-5 Cnoco0OeH olleHuBaTh HOPMAaNbHbBIE, YTSDKEICHHbIE M IOCIeaBapUMHbBIE PEXUMBI U
JUKBUAMPOBATh ABAPUHHBIE PEKUMBI paO0Thl 00BEKTOB MPO(ECCHOHATBHOMN AEATEIbHOCTH

[TK-5.1 OpranuzoBbIBacT MpOBEJICHHE aBapHUITHO-BOCCTaHOBUTEIIbHBIX U
PEMOHTHBIX PA0OT Ha 000PYIOBAHUH ITOICTAHIIMI

[1K-5.2 [IpoBoauT mNpOPMIAKTUYECKWE HWCHBITAHUA U OCYLIECTBIISAET aHaIM3
(YHKIIMOHMPOBAHMS YCTPOMCTB peIeHHOMN 3aIIUTHI U aBTOMATHKHU

[TK-5.3 CocraBnsieT CcXeMbl 3aMEIIeHHs Ha OO0CITy)KHBaeMOM 00OpYIOBaHUH,

paccUMTBIBAa€T  MAapaMeTpbl  peXUMa  KOPOTKOTrO  3aMbIKaHMS  Ha
obopynoBanun PY u JIOII, paccuuThiBaeT M BBIOMpAET YCTaBKU U
XapaKTEPUCTUKH YCTPOUCTB P3A




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBsAeT 3 3aueTHhIX equnul] 108 akan. yacos, B

TOM YHCJIC:

— KOHTaKTHas pabora — 12,7 akaj. 4acoB:
—aynuTopHas — 12 akaj. 4acos;

— paeayautopHas — 0,7 akaj. 4acos;
— camocrosTenbHas padota — 91,4 akaz. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

— MOJTOTOBKA K 3auéTy — 3,9 akaj. Jac.

®dopma arTecTalum — 3a4eT.

AynutopHas 3 s
=
KOHTaKTHast paboTa o = dopma TeKyuiero
=
B aKaJl. 4acax o Bun KOHTpOJIS
Pasnen/ Tema 2 ( . uacax) = N p Kon
> 3 ©| camocroATenbHOMN | ycleBaeMOCTU U
JTACIUTUTAHBI ) £ s .. | xomnerenim
Q & paboThI MIPOMEKYTOYHOH
nab. | mpakr. [ € &
Jlek. ==t aTTecTaluu
3aH. 3aH. | O &
1. TeopeTrueckuii pasaen
11 Crpykrypa CaMOCTOSITENILHOE
MHUKPOTIPOLIECCOPHOTO U3yueHHe yueOHOM TK-5.1,
KOMILJICKTa peneitHoit 0,3 3 JIUTEPATYPHI; DKcIpecc-onpoc TIK-5.2,
3alIUThL.  XapaKTePUCTUKU — npopaboTka TIK-5.3
OCHOBHBIX 3JIEMEHTOB. JICKIIMOHHOTO
Marepuana.
1.2 IporpammMHEIe -
DJICMCHTHI BBIJACIICHUA CaMOCTOATECIIBbHOC
BXOJIHBIX CHUTHaioB P3uA. M3y4YeHHne yueOHOH TIK-5.1,
OuUnbTPHI. 0,3 3 JIUTEPATYPHI; DKcIpecc-onpoc TK-5.2,
Muxkpormpoueccopsi, — mpopaboTka TIK-5.3
ucnons3zyemsle B P3uA, nx JIEKLIUOHHOT' O
ApXHUTEKTypa. Marepuana.
1.3 Amnarnoro-ugpoBsie
npeoOpa3oBaTesld BXOIHBIX -
CHTHAJIOB 5 CaMOCTOSITENEHOE
MHUKPOTIPOLIECCOPHBIX u3yueHue yuyeOHOH IK-5.1,
YCTPOMHCTB P3uA. 0,5 3 JIUTEPATYPHI; DKcIpecc-onpoc IK-5.2,
Hudpo-ananoroseie - mpopaboTKa TK-5.3
npeoOpaszoBareiny, JIEKIUOHHOTO
UCIIOJIb3yEeMBbIe B Mmarepuana.
MHKPOIPOIIECCOPHBIX
14 Bpemennsie
(GyHKIMOHATBHEIE u
JaCTOTHBIE
XapaKTePUCTHKH
3JIEMEHTOB CTpOMCTB CaMOCTOATEIBHOC
R BaH?I/IT II))I " M3yYeHHEe yIeOHOH TIK-5.1,
p 0,3 4,1 JIUTEPATYPHI; DKcIpecc-onpoc TK-5.2,
ABTOMATHUKH.
— npopaboTka IK-5.3
Iepenarounpie  GyHKIHM.
JIEKIUOHHOTO
Buner CUTHAJIOB.
Mmarepuana.
W3mepurensHoe
npeoOpa3oBaHue
PEeXKMMHBIX TapaMeTpOB B




15 Bxopausie

npeodpa3oBaTeny CaMOCTOSITENEHOE
AQHAJIOTOBBIX M JAMCKPETHBIX n3ydeHue yueOHOH TIK-5.1,
CHUTHAJIOB. BrixonHbie 0,6 3 JIUTEPATYPHI; DKcIpecc-onpoc TK-5.2,
peneiiHbie — mpopaboTka TIK-5.3
npeodpa3oBaTelu. JIEKIHOHHOTO
CriocoObl BU3yaT3aluu. MaTtepuana.
1.6 Xpanenue uabopMaIu -
s LHPOBHIX perte CaMOCTOSITEIbHOE
o ) u3ydyeHue yaeOHon IK-5.1,
Wnrtepdeiicel  1udppoBbIx
0,3 3 JIMTEPaTypH; Dkcmpecc-onpoc I1K-5.2,
pene. [IpoBoansIe u
— npopaboTka TK-5.3
OIITHKO-BOJIOKOHHBIC
JIEKIIUOHHOTO
KaHaJbl CBS3H.
Mmarepuana.
1.7 OcobeHHocTi
00paboTku HHMOpMAIUU B -
GPOBBIX peue. CaMOCTOSITEIIBHOE TK-5.1
CoOcTBeHHOE BpeMs n3ydeHune yaeOHon )
P 02 3 |yiemmey AKP Nel MK-5.2,
cpabaTbiBaHHS  LH(POBBIX JIATEPaTypPHI; K5 3
pene. PabGora pene mnpu — MOATOTOBKA K '
HACBIIICHUN AKP Nel.
TpaHchopmaropa Toka.
1.8 Peanuzanus 3ammrel OT B
Heperpy3ox. Otctpoiika
TOEOBI;YIZ OTCEUKH P oT CaMOCTOATCIPHOC
VCKOBAIX CKUMOB U3yueHHe yueOHOM TK-5.1,
Y p . 0,3 4 JIUTEPATYPBI; DKcIpecc-onpoc TIK-5.2,
Peammzamus ~ nmormdeckoit
— npopaboTka TIK-5.3
3aIUTHl IWWH. HamexHocTh
JICKIIHOHHOTO
(YHKIIMOHUPOBAHHUS
Marepuana.
CHCTEM C HU(PPOBBIMU peJie.
CaMOCTOSTENEHOE
1.9 MuddepenumanbHbie U .
Huddepenn u3ydeHue yueOHon IK-5.1,
IUCTaHIIMOHHBIE  3aIlIUThI
o 0,3 4 JIUTEPATypPHl; DKcIpecc-onpoc TIK-5.2,
Ha  MHKPOIPOLECCOPHOH
. — npopaboTka TK-5.3
JJIEeMEHTHOH 0a3ze.
JIEKIUOHHOTO
MaTepHania.
CaMOCTOSTENEHOE
1.10  DnexTpoMarHuTHas .
u3yueHue yuyeOHOH IK-5.1,
COBMECTHMOCTD
MHKDONDOLECCODHEIX 0,3 3 JIUTEPATYPHI; DKcIpecc-onpoc TIK-5.2,
porpott p — npopaboTka TK-5.3
3aIHT.
JEKIUOHHOTO
MaTepHania.
CaMOCTOSITENEHOE
111 nugpopas "

S nfaigg oB u3ydyeHue yueOHomn [K-5.1,
p rpart P P 0,3 4 JIUTEPATypPHl; DKcIpecc-onpoc TK-5.2,
aBapHUHBIX PEKHMOB B

— popaboTka IK-5.3
I (POBBIX TEPMUHANAX.

JIEKIUOHHOTO

MaTepHana.
CaMOCTOSITENEHOE
1.12 MuxpomnpoueccopHas u3ydyeHue yueOHomn K51,
0,3 4,3 AKP Ne2 T1K-5.2,
ABTOMAaTHKa YHEPrOCHUCTEM JIUTEPATyPHI; K5 3
— IIOATOTOBKA K '
AKP Ne2.

Wroro no pazneny 4 41,4

2. IlpaxkTuyeckuii paszmen




2.1 Jlaboparophas pabota

Nel «Pabora ¢ mopramMu — BBINOJTHEHHE
BBOJIa-BBIBOJIA nabopatopHoOn 3amura IK-5.1,
MHUKPOKOHTPOJIIEPA 10 paboTshl; nabopaTopHO’ IK-5.2,
ATmega 8535. — MOJrOTOBKA K paboTsr Nel IK-5.3
[IporpamMmmupoBanue Ha 3aImTe.
acceMbiiepe
2.2 JlabopatopHas pabota
Ne2 «Pabota co
— BBITIOJTHEHHE
CHCLHATILHBIM - pErHCTPOM nabopaTtopHOH 3amura TIK-5.1,
COCTOSIHUS SREG . .
MUKPOKOHTPOILIEPA 10 paboTsr; nabopaTopHO TK-5.2,
ATmega 8535. — IIOJTOTOBKA K pabotbr Ne2 TIK-5.3
3aIure.
[IporpamMmmupoBanue Ha
accemouiepe»
2.3 TlIpaktuueckas paboTa
Nel  «IIporpammupoBanme — BBITIOJTHEHUE
JIOTHKH MPaKTUYECKOU 3amura TIK-5.1,
MHUKPOTIPOLIECCOPHBIX 10 paboTsr; MIPaKTUYECKOM TIK-5.2,
tepMuHaioB BMP3 B — MOATOTOBKA K pabotsr Nel TIK-5.3
penaxrope 3alIuTe.
«Koubwuryparop-MT»
2.4 Tlpaktuueckas pabora
Ne2  «IIporpamMmupoBanue — BBITIOJTHEHHE
JIOTUKH MPaKTHIECKON 3amuTa MK-5.1,
MHKPOIPOLIECCOPHBIX 10 paboThr; PaKTUYECKOU IIK-5.2,
TepMUHAJIOB  Sepam B — TMOATOTOBKA K paboTbr Ne2 TIK-5.3
penakTope SFT 2885 3allunTe.
Logipamy»
ITogroroska k
3a4ery.
CaMocTosITepHOE TIK-5.1,
2.5 3auer 10 |u3yuenue yueOnoii| Cpnaua 3auera TK-5.2,
JTUTEPATYPHI, TIK-5.3
KOHCIICKTOB
JEKIUH.
HWroro no pazngeny 50
HUroro 3a cemectp 91,4 3a4éT
Wroro no pucuuninnne 91,4 3aueT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
o0pa3oBaTeNbHbIX TEXHOJOTMA B MpenoJaBaHUM AUCHUIUIMHBI  «MUKpOMpOLECCOpHBIE
YCTPOMCTBA pENECWHOM 3allMThl W  ABTOMATHUKHW»  HCHOJIb3YIOTCS  TPaAULUMOHHAS U
MOJAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Ilepeqaua HEOOXOIMMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
MpPEACTaBICHUH 10 Kypcy «MUKpONpPOUECCOPHbIE YCTPOMCTBA pEJICHMHOM 3allUThl U
ABTOMATHKI» MPOUCXOAUT C UCIOIB30BAHUEM MYJIbTUMEIUIHOTO 000y 10BaHUS.

Jlexumu TPOXOAIAT B TPAaguIIMOHHOW (opme, B ¢dopMe JEKIUNA-KOHCYIbTAIlUH U
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha NPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJIbTaTOM YCBOEHHUS MOJYyYEeHHOM HH(OpPMAIMH MOCPEICTBOM IOCTAHOBKU IMPOOIEMHOIO
BOIIpOCa W IOMCKa myTed ero pemeHus. Ha neKIusX—KOHCYJIbTalUsAX H3JI0)KEHUE HOBOTO
MaTrepuaia COIPOBOKIAETCS OCTAHOBKON BOMPOCOB M JUCKYCCHUEU B ITOMCKAX OTBETOB HA TH
BOIIPOCBI.

[Ipu mpoBeneHUN MPAKTHUECKUX 3aHATUN UCHOJIB3YIOTCS paboTa B KOMaHIE U METOJbI
IT, npu npoBeneHnu 1a60paTopHbIX padOT — paboTa B KOMaHE.

CaMocrosTenbHast paboTa CTUMYJIHPYET CTYACHTOB B IIPOIECCE MOATOTOBKU TOMAIIHUX
3a/laHui, NpU PELICHUM 3a/Jad Ha MPaKTUYECKUX 3aHSTUAX, NPU BBINOJIHEHUH KypCOBOIO
MPOEKTA, MPH MOATOTOBKE K KOHTPOJIBHBIM pab0TaM U UTOTOBOM aTTECTAIIUU.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOH PadoThl 00yYaOImMXCst
[TpexncraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTeCcTAlUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. HpsxoB, A. @&. MukpomnpolueccopHas aBTOMaTHKa M peJeiHas 3almra

SIEKTPOIHEPTETUUECKUX CUCTeM : yueOd. mocobue s By3oB / A. ®. JlpsikoB. — M. :
Wznatenbckuit jom MOU, 2017. — ISBN 978-5-383 01161-4 — Texct : snextponHbiit // DBC
«KoncynpTanr CTYJEHTa» [caiiT]. — URL

https://www.studentlibrary.ru/book/ ISBN9785383011614 html (mata oo6pamenus: 20.03.2024).
— PexxuM octyna : 1o noanucke.

2. bupronmun, B. W. PeneiiHas 3ammra W aBTOMAaTH3alMs DIIEKTPOIHEPTETHUECKUX
cucteM : yueOHoe nocobue / B. U. bupronun, A. H. T'opinos, /1. B. Kynenuna [u ap.]. — Mocksa :

NHOPA-M, 2020. - 197 c. — (Beicmee oOpa3oBanue: bakamaspuar). — ISBN
978-5-16-015811-2. — Teker : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1058880 (mara obpamienus: 20.03.2024). — Pexum

IOCTVIIA: IO MOOIMHCKE.

0) lonoJiHMTEILHAA JIUTEpaTypa:

1. CaxueB, A. M. MukponporeccopHble CUCTEMbI: LU(PPOBBIE YCTpOWCTBA U
MHKPOTIPOIIECCOPHI : yueOHOe mocodue ist cpeHero npodeccruonanbHoro oopaszopanus / A. M.
CaxneB. — 2-e uzn., nepepal. u jnom. — MockBa : M3narensctBo HOpaiit, 2020. — 139 c. —
(TTIpodeccronanbroe odpazoanue). — ISBN 978-5-534-12092-9. — Tekcer : anekTponusiit // D5C
FOpaiir [caiit]. — URL: https://urait.ru/bcode/457218 (nara oopamenwus: 20.03.2024).

2. Osuapenko, H. W. ABromarmka sHeprocucrteM . yueOHuKk s ByzoB / H. W.
OBuapenko. — M. : Msparensckuit jom MOU, 2017. — ISBN 978-5-383-01117-1 — Tekcr :
anektpounsii /[ DOBC  «KoucympTant — cTyaenta» . [cait]. — URL
https://www.studentlibrary.ru/book/ISBN9785383011171.html (mata ooOpamenus: 20.03.2024).
— PexuM octyna : o noamucke.



https://www.studentlibrary.ru/book/ISBN9785383011614.html
https://znanium.com/catalog/product/1058880
https://urait.ru/bcode/457218
https://www.studentlibrary.ru/book/ISBN9785383011171.html

3. KopotkoB, B. ®. ABTromMaTuyeckoe peryJdpoBaHHE B DJICKTPOIHEPTETUUECKHUX
cucreMax : yueOHuk aist By30B / B. @. Koporkos. — M. : Uznatensckuit njom MOU, 2017. — ISBN
978-5-383-01210-9. — Tekcr : anexrponnsiii // IbC «KoncynbranT crymenray : [caiir]. — URL :
https://www.studentlibrary.ru/book/ISBN9785383012109.html (mara obparuenus: 20.03.2024).
— Pexxum octymna : 1o moarnucke.

4. T'nmazeipun, B. E.  Mukpomporneccopusle  penelHble  3alIuThl  OJoKa
reneparop-tpancopmarop/ B. E. I'mazeipun. — HoBocubupck : HI'TY, 2014. — 140 c.: ISBN
978-5-7782-2575-6. — Texcr : JJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/549103 (mxara ob6pamienus: 20.03.2024). — Pexum goctyma:
10 TIOATIHCKE.

5. bepukamsuim, B. I1I. DnekTpoHuKa 1 MUKPOAJIEKTPOHHUKA: UMITYJIbCHAS M ITU(PPOBast
9JIEKTPOHUKA | yueOHoe nmocobue s By3oB / B. 1. bepukamBuiau. — 2-¢ U3/1., UCHP. U JIOI. —
MockBa : WznmarensctBo IOpaiit, 2020. — 242 c. — (Bwicmiee oOpaszoBanume). — ISBN
978-5-534-05543-6. — Tekct : onektponsbii // OBC IOpaiir [caiitr]. — URL:
https://urait.ru/bcode/454293 (mara oopamenus: 20.03.2024).

6. BamyroB, O. C. Diekrponnka. MareMaTndecKue OCHOBBI OOpaOOTKH CHTHAJIOB !
yueOHUK U npaktukyMm it By30B / O. C. BagytoB. — Mockga : U3narensctBo HOpaiit, 2020. —
307 c. — (Beicmiee oopazoBanue). — ISBN 978-5-9916-6551-3. — Tekct : anexkrponusii // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/451375 (nata obpamienus: 20.03.2024).

B) MeToan4yeckue yKazaHusi:

1. ManadeeB, A. B. /3yuenue mOPTOB BBOAA/BBIBOJA MHUKPOKOHTPOJLIIEPA
ATmega8535 [Tekct]: Meroauueckue ykazaHus K jJabopaTOpHBIM paboTaM IO JUCHUTLIAHE
«MHUKpOIIPOLIECCOPHBIE YCTPOMCTBA PEJNEHHOM 3allUTBl W AaBTOMATHUKW» I CTYIEHTOB
Hanpasnenus: 140400.62 DnekTposHepreTuka v NEKTPOTEXHHUKA, TPOPUIb DINEKTPOCHAOKEHHE
Bcex ¢opm oOyuenuss / A. B. ManadeeB, E. A. IlanoBa. — Maruutoropck: W3a-Bo
MarnauToropck. roc. TexH. yu-ta [.1. Hocoa, 2015. — 7 ¢. — TekcT : HemocpeACTBEHHBIH.

2. Manadees, A.B. Cnenmanbnsiii peructp coctosiaust SREG [Teker]: Meronndeckue
yKa3zaHUs K J1a0opaTopHbIM paboTaM MO AUCHUILIIUHE «MHKpONpOLEeCCOpHbIE YCTpOicTBa
peneitHON 3aInThl M aBTOMAaTUKW» Ui cTyAeHToB Hanpasienus 140400.62 DnekTposnepreTruka
¥ DIICKTPOTEXHUKA, MPOPHiIb DiieKTpocHadkeHre Bcex Gopm oOyuenus / A. B. Manadees, E. A.
[TanoBa. — Marautoropck: Uzn-Bo Marauroropck. roc. TexH. ya-ta .. Hocosa, 2015. — 13 ¢. —
Tekcr : HenmoCpeACTBEHHBIN.

3. MamnageeB, A. B. Crek. Peammsanus mnporpammuHoi 3amepxku [Tekcr]:
Mertoandeckue ykazaHus K JaOOpaTOpHBIM paboTaM Mo JUCHUIUIMHE «MHUKpOIpOIecCopHbIe
YCTPOWCTBA pENCHHON 3allMThl W aBTOMATHUKW» s CTyJAeHTOB HampasieHus 140400.62
DNEeKTPOIHEPreTHKA U AIEKTPOTEXHUKA, TPOGHIb DIIeKTpocHa0keHHe BceX hopm oOyuenus / A.
B. Manadgees, E. A. IlanoBa. — Marauroropck: M3n-so Marauroropck. roc. Texs. yH-ta I'.1.
Hocoga, 2015. — 16 c. — TekcT : HemocpeACTBEHHBIH.

4. Manadees, A. B. U3ydenue TaiimepoB TO u T2 mukpokonTposmepa ATmega8535 B
peKuMe IojicyeTa BpeMEeHHBIX HHTepBalioB [Tekct]|: MeTtoanyeckue ykazaHus K J1aOOpaTOpHBIM
paboTam 1o aucIUIInHe « MUKPOIIPOIIECCOPHBIE YCTPOUCTBA PEICMHON 3aIIUThI U aBTOMATUKI)
i cryneHToB HampasineHus 140400.62 DnexkTposHepreTHMka M 3JIEKTPOTEXHHUKA, MPOpHIIb
DnexkTpocHabkeHue Bcex Gpopm obyuenus / A. B. Manadees, E. A. [TanoBa. — MarHuTOropck:
W3n-eo Marnuroropck. roc. texH. yH-ta [.M. Hocoma, 2015. — 14 c. — Tekcr
HEIOCPEICTBEHHBIMN.

5. Manadees, A. B. Buennue npepsiBanus MukpokoHtposuiepa ATmega8535 [Tekcr]:
Mertoandeckne ykazaHHs K JJaOOpaTOPHBIM paboTaM Mo JUcHUTUITHHE «MUKPOIpOIecCopHbIe
YCTPOHCTBA pENeHHOM 3alMThl M aBTOMATHUKW» s CTyJeHToB HampasieHus 140400.62
DJIEKTPOIHEPTETUKA U DIIEKTPOTEXHUKA, TPOHIL DIIeKTpocHaO)KeHue BeeX hopm oOyueHwust / A.
B. Managees, E. A. IlanoBa. — Maraurtoropck: M3a-Bo Marauroropck. roc. Text. yu-ta [.1.
Hocoga, 2015. — 14 c. — TekcT : HEMOCPEACTBEHHBIH.


https://www.studentlibrary.ru/book/ISBN9785383012109.html
https://znanium.com/catalog/product/549103
https://urait.ru/bcode/454293
https://urait.ru/bcode/451375

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

HaumenoBanue .
0o Ne norosopa CpoK JefCTBHS JIUIICH3UH

MS Off.lce 2007 Ne 135 o1 17.09.2007 OeccpouHO
Professional

7Zip CBOOOHO PACIPOCTPAHIEMOE 0eCCpPOUHO
Adobe Reader CBOOOIHO PACHPOCTPAHIEMOE 0eccpouHO
LibreOffice CBOOOIHO PACIPOCTPAHIEMOE 0eccpouHO
FAR Manager CBOOOJIHO pacIpoOCTPaHsICMOe 0ECCPOUHO
Linux Calculate | cBoGoaHO pactipocTpaHsemMoe 0eccpoOUHO

HpO(l)CCCI/IOHaJILHLIe 0a3bl JaAaHHbIX I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHbIEC CUCTEMBI

Hassanue xypca CchlIKa
DnekTpoHHas 0aza MepHOAUYEeCKUX u3maHuii East ) - ]
View Information Services, OOO «1IBUC» URL: https://dlib.eastview.com/

Hanmonanenas wH(QOpMaMOHHO-aHATUTHYECKAS

cucreMa — Poccuiickmii unHzmexkc Hayunoro|URL: https://elibrary.ru/project risc.asp
nutuposanus (PUHIL)

[TouckoBas cucrema Axkamemusi Google (Google URL: https://scholar.qoogle.ru/
Scholar)

denepanbHOE  TOCYIapCTBEHHOE  OFOKETHOE

yUpexKIeHUE «DenepanbHbIi uactutyT|URL: http://www1.fips.ru/

HPOMBIIIICHHOW COOCTBEHHOCTH))
Poccuiickass  T'ocymapctBennass ~ 6mbnmoteka.[URL:

Karanoru https://www.rsl.ru/ru/4readers/catalogues/
OnekTpoHHble pecypcbl Oubmuoreku MI'TY um.|URL:
I''"1. HocoBa https://host.megaprolib.net/ MP0109/Web

9 MaTepuaJiIbHO-TeXHHYeCKOe 00ecnedeHue TUCIIUTIIHHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCUUIUINHBI BKIIIOUAET:

1. VueOHble ayauTOpuu AN TPOBEACHUS 3aHATUH  JIGKIMOHHOTO THUMA —
MyJIbTUMEANIHBIE CPEICTBA XPAaHEHMUS], IEpeau U MPECTaBIeHUs UHPOPMAaILIUH.

2. VYuebHasg ayauTopus Uil TpoBeAeHus JjabopaTopHbIx pabor (Jlaboparopus
HIePEXOIHBIX MPOIECCOB, aya. 331) — mabopaTOpHbIe YCTAHOBKH, U3MEPHUTEIbHBIC PHOOPHI IS
BBIMOJIHEHUST  JTabopaTopHbIX  paboT: JlabGopaTopHblit  cTeH] «MHUKPOKOHTPOJIEPH |
aBTOMAaTH3aIMs — 2 IIT.

3. YueOHBle ayaUTOPUH [JIsl TPOBEIEHUS TPYNIOBBIX W  HMHIUBUAYATbHBIX
KOHCYJIbTAllMi, TEKYILETO KOHTPOJIS U MPOMEKYTOUYHOU aTTeCTAllUU — JIOCKA, MYJbTUMEAUNHBIN
IIPOEKTOP, IKPaH.

4. TlomemeHus: Isi CaMOCTOSITEIBHON paOOThl OOYYAIOMUXCS — TEPCOHATBHBIC
kommeioTepsl ¢ makeroM MS Office, Beixogom B MHTEpHET M C JOCTYNOM B DIEKTPOHHYIO
WH(pOPMAITMOHHO-00PA30BATENHHYIO CPEy YHUBEPCHUTETA.

5. Tlomemenue i XpaHeHHs M HPOPHUIAKTHUECKOTO OOCITYXHBaHHUS Y4eOHOIrO
000pyA0BaHUS — CTEUIaXH, celdbl s XpaHeHUs] y4eOHOro 000py10BaHUS,, MHCTPYMEHTHI IS
peMOHTa 1JabOpaTOPHOTr0 000PYTOBAHMSL.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

NMPUJIOKEHHUE 1
(o0s3aTenBbHOR)

Y4yeOHO-MeTOANYECKOE 00ecTieyeHHe CAMOCTOSATEILHOMH padoThl 00y4arommuXxcst

AynuTopHas caMocCTOsITelIbHass paboTa CTYAEHTOB Ha JIaOOpPAaTOPHBIX 3aHATHAX
3aKJII0YacTCA B CaMOCTOSATCIBHOM BbIIIOJTHCHUHN BKCHepI/IMeHTaJIBHOﬁ qacTu pa6OTbI mon
KOHTPOJIEM ITIPEIoiaBaTells.

Bueayaurophast camocTosiTesibHas paboTa CTYJEHTOB OCYIIECTBIISIETCS B BUJI€ UTEHUS C
npopaboTKOM MaTepualla, BHIIOJHEHUS PACUETHONW 4acTH J1JaOOpaTOpHBIX padoT u odopMieHus
OTUYCTOB C KOHCYJIbTAllUSAMU IIPECIIoaaBaTCIIA.

JlabopaTopHblie padoThbI:

JlaGopaTropHas padora Nel

Pabora ¢ mopramum  BBOJa-BRIBOAA  MHUKpokoHTpoiuiepa  ATmega  8535.
[TporpamMmmupoBanue Ha accemOuepe.

JladbopaTopHas padora Ne2
[IporpaMMupoBanue JIOTMKM MMKpPOIpOLECCOpHbIX TepMmuHanoB BMP3 B pemaxTtope
«Konduryparop-MT».



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHs U OLIEHOYHBIE CPEICTBA /I IPOBEAeHHs MPOMEKYTOUYHOM aTTeCTAINH:

Kon Nunukatop A0CTHXEHUS
OneHouHble CpeacTBa
WHJIMKaTOpa KOMIIETEHIINH
[1IK-5.1 OpraHu30BBIBAaCT IPOBEACHUE Ilepeuens BONPOCOB /1Jisl IPOMEKYTOUHOH ATTECTAIUM

ABAPUITHO-BOCCTAHOBUTEIBHBIX
U PEMOHTHBIX paboT Ha
000pyI0BaHUY TIOJICTAHIIHIA

1. Yro noHumaeTcs noj IMCKPETHBIM MIHOBEHHBIM 3HAUE€HUEM BXOJHOIO CUTHAJIA?

2. Kaxum 00pa3oM BbIUUCIIAETCS] KOCUHYCHAsi OpTOrOHAIbHAs COCTaBIIAIONIAs?

3. C Kakoii 1eiabio BBOIUTCS alTOPUTMHUECKAsT KOPPEKIIHS BBIAAYHN TIEPBOTO YUCICHHOTO
3HAYEHUS aMILIUTYbI?

4. Ilpunuun JENCTBUSA IIPOTPaMMHOTI0 U3MEPUTEIIEHOTO npeoOpazoBaHus
COINPOTHUBIICHUS.

5. UYrto Ha3pIBaE€TCS KOMIUIEKCHOM YaCTOTHOM XapaKTePUCTUKOM?

6. Uro co0oif  mpeincTaBiIsAOT  aMIUIMTyJIO-(hasHas M aMIUIMTY0-4acTOTHas
XapaKTepUCTUKHU?

7. Uro Ha3bIBaeTcs d-PpyHKUUEH?

8. V¥ xakoro BHJ1a CUTHAJIOB BHIMOJIHSETCS] KBAHTOBAaHHE IO YPOBHIO?

9. B uem otnuune Mexay p-npeoOpa3oBaHueM U Z-ipeodpazoBanueM Pypbe?

10. HazoBHTE OCHOBHBIC 2JIEMEHTHI (PYHKIIMOHATBHON CXEMBbI MUKPOTIPOIECCOPA.

11. B yeM cOCTOMT Ha3HAYEHHE aIPECHOM IMHBI MUKpOIIpoLieccopa’?

12. JInst gero Hy>keH peructp komann? Peructp onepanmaoB?

13. KakoBO Ha3HaUYE€HHUE PETUCTPOB cTeKa?

14. lononHuTh mpenokeHHylo Jornyeckyro cxemy 3amutbel KJI 10 kB unensmu
oTknroueHus or AYP.

15. lononHUTh TPEUIOKEHHYIO JIOTHUECKYI0 CXEMYy 3alllUThl JABHUTaTeNs LEensIMu
IrpyNIIOBOM 3alUThl MUHUMAJIBHOTO HANPSKEHUS.

16. JIonoaHATE MpeuIoKEeHHYIO JTorndeckyto cxemy 3amuTsl BJI 110 kB aucrannmonHoi
3anmuTor ¢ BU-0JI0KMPOBKOM.




[1K-5.2

[TpoBomuT TpOdHIAKTHIECKUE
UCIBITAaHUS U OCYILIECTBIISET
aHaM3  (PYHKIIHOHUPOBAHUS
YCTPOMCTB pEIEHHON 3allUThI
Y aBTOMATHUKH

Ilepeyens BONpoCcoB A5 MPOMEKYTOYHOI aTTeCTAlMU
Kak ocymiecTBisercs npsiMmoe aHaaoroBo-uudposoe npeodpazoBanue?
[Ipunuun neiictBus BpemaumiyiabcHoro AL
PazHoBuaHOCTH 1M (POAHAIOrOBBIX ITPe0Opa3oBaTEIeH.
Ha3zoBuTe OCHOBHBIE 37I€MEHTBI CTPYKTYPHOM CXeMBI HU(PPOBOTO YCTPOHCTBA 3ALUTHI.
C Kako# 1eNbI0 B TPAKTE aHAJIOTr0-LU(POBOro Npeodpa3zoBaHus MUKPOIIPOLIECCOPHOTO
YCTpOICTBA pesIeHOM 3aIUThI UCIIOJIb3YETCS MYJIBTUILIEKCOP?

6. B kakoM BHJie MOTYT BBIIIOJIHATHCS BXOHbIE IPE0OPa30BaTEIN aHATOIOBBIX CUTHATIOB?

7. JlocTOMHCTBAa W HEJOCTAaTKH BXOJHOTO TIpeoOpazoBaTelsi aHAJOrOBOTO CHTHAJIA,
BBINOJIHEHHOI'O B BUJIE€ KaTyIKH Porosckoro.

8. Kak BbImomHseTcs 3ammra OT TOMEX OINTPOHHBIX BXOJIHBIX MpeoOpasoBaTeneit
JUCKPETHOI'0 CUrHasna?

9. HazoBuTe NOJI0XKHUTEIBHBIE M OTPUIATEIBHBIE CTOPOHBI MAJIOTO TOKOBOTO MTOTPEOICHNUS
ONTPOHHBIX MTPe0Opa3zoBaTeiIeH.

10. HazoBure TpeOOBaHMs K CpPEIACTBAM BH3YaJbHOTO OTOOpakeHUs WHGOpMALUU B
nu(poBEIX pere.

11. Kakue opransl MECTHOTO yIPABJICHHS UCTIOJIb3YIOTCS B IU(PPOBBIX pee?

12. Kakue crocoObl xpaHeHuss MH(oOpManuu 00 ycTaBKax HCIOJIb3YIOTCS B IM(POBBIX
pene?

13. HazoBuTe cioco0bl CAMOTECTUPOBAHMSI YCTPONUCTB XpaHEHHsI JaHHBIX.

agrwnPE




I1K-5.3

CocrapisieT CXeMbl 3aMEIICHUS
Ha 00CITyKMBAEMOM
000py/I0BaHUH, PACCUUTHIBACT
rapaMmeTpsl peKuMa KOpOTKOTo
3aMBIKaHUS Ha 00OPYJIOBaHHUH
PY wu JIOII, paccuuthiBaeT u

BBIOMpaeT YCTaBKU u
XapaKTePUCTUKH  YCTPOMCTB
P3A

IlepeyeHb BONPOCOB /il IPOMEKYTOYHOM ATTECTAIIUM
Urto coboli nmpeAcTaBiIseT napajuiesibHbIA nHTEepderic o0OMeHa TaHHBIMU?
Yro coboii mpencTaBisieT mociaeaoBaTeIbHbIN nHTepdeiic oOMeHa TaHHBIMU?
C Kako# 1eNbI0 UCIIONB3YIOTCS OUThI UeTHOCTH? CTOmOBbBIE OUTHI?
JlocToMHCTBa M HEIOCTATKU MPOBOJIHBIX M ONTUKO-BOJIOKOHHBIX KaHAJIOB CBS3H.
Uro coboii npeacrariser SPA-mumHa?
YeMm 00ycinoBiIeHO BpeMsi cpabaTeiBaHus U(PPOBHIX pere?
B kakux cinyyasix He00X0IMMO MPOrpaMMHOE BOCCTAHOBJICHHE KPUBOI TOKa?
Ha ocHoBe dero ocymiecTBiasieTcs IporpaMMHOE KOCBEHHOE U3MEpPEHUE TEMITEpaTyphl?
[Touemy norudeckas 3amTa IIMH Hauboliee MPOCTO pealu3yeTcss HWMEHHO Ha
uudpoBbIX pene?

10. Kakum o00pazoM MpH CaMOTECTUPOBAHUU OOHAPYKMBAETCS HEUCHPABHOCTh TpaKTa
AIII?

11. Kak ocymiecTBisieTCsl CaMOTECTHPOBAaHUE MUKpPOIpoIieccopa?

12. KakoB (B mpOIEHTaX) B CPEIHEM OXBaT CAMOTECTUPOBAHHEM YCTPOUCTB IU(POBOTO
KOMIUIEKTA 3aIIUThI?

13. B nporpammuom komruiekce «Kougpuryparop-HT» coctaBuTh TaOnuIly mMoaKIIOUSHUH
U TaOIUIy HAa3HAYCHHI:

1) nmns repmunana BMP3-122-J1-KJI-01;

2) nns repmunana BMP3-153-11-V3T-01;

3) s repmunana BMP3-152-71-KC3-01.

CoN~wWNE




0) Ilopsimok mpoBeJeHUs] MPOMEXKYTOYHOH ATTECTALMU, NMOKA3ATeJIM U KPUTEPUH
OLICHMBAHMSA:

[IpomexyTouHass arTecTanusi MO AUCHUILIHHE «MUKpPONPOIIECCOPHBIE YCTPOHCTBA
peJIeHOM 3alUThl U aBTOMAaTUKW» BKJIFOYAET TEOPETUUECKUE BOIPOCHI, TIO3BOJISIOLINE OLICHUTh
YpOBEHb OCBOCHMSI 00YYaIOIIMMUCS 3HAHUM, U MPAaKTHUYECKHUE 3aJaHMs, BBISBIISIONINE CTEIIEHb
c(OopMHPOBAaHHOCTH YMEHHH 1 HaBBIKOB. [IpoBonuTCs B hopme 3auera.

3aueT 1Mo JaHHOW AMCUMUIUIMHE MPOBOAMUTCA B YCTHOU (hopMe, BKIIOYAET TEOPETUUECKUE
BOIIPOCHI U IIPAKTUUECKUE 3aJaHUsI.

IToxka3aTenn U KPUTEPUHU OLIEHMBAHUS 3a4eTa:

— «3a4YTeH0» — CTYJCHT JOJDKEH 3HAaTh HPUHIMIBI PabOThl MHKPOMPOLIECCOPHBIX
YCTPOMCTB peleHON 3alMThl M aBTOMATUKU AJIEKTPOIHEPIeTUYECKUX CHUCTEM M CHCTEM
AJIEKTPOCHAOKEHM S, BJIAIETh OCHOBAMU IIPOrpaMMHUPOBAHUS MUKPOIIPOLIECCOPHBIX TEPMHUHAIIOB
3alUThl 00BEKTOB AJIEKTPOIHEPTETHKU;

— «He 32a4YTEeHO0» — CTYJCHT HE MOXET [10Ka3aTh 3HAHUS HA YPOBHE BOCIPOM3BEICHUS U
00BsicHEeHUS! MHPOPMAIUH, HE MOKET MOKa3aTh UHTEJUIEKTYyalbHble HABBIKM PEIICHUS MPOCTHIX
3azad.



