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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KESHUS TPOMBIIIIICHHBIX MPEATPUSTUN

[Iporokonm oT 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanm3anuu B 2027 - 2028
y4eOHOM rojy Ha 3aceJaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHIA

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peammsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS MPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. Bapranona

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzaruu B 2029 - 2030
y4eOHOM ToJTy Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX PEATPUSTHN

[Iporokomn ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamma nepecmotpeHa, odcyxaeHa u ogoopena st peanuzanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuH Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. EapraHOBa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

enpro mnpenopaBaHus AUCUHUIUIMHBI «MHUKpPOIPOLECCOPHBIE YCTPOMCTBA DPEIICHHON
3alIUThl 1 aBTOMaTHKN» ABIsETCS (POPMUPOBAHUE Y CTYACHTOB 3HAaHHUM B BOIIPOCAX yCTPOICTBA U
IPUHLIMIIOB PpabdOThl MHUKPOINPOLIECCOPHBIX YCTPOWCTB pENEHHONW 3aliMThl U aBTOMATUKU
3JIEKTPOIHEPTETUUECKUX CUCTEM U CUCTEM JIEKTPOCHAOKEHUS.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTeIbHOIi POrpaMMbl

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

Jis  u3ydyeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (yMEHHs,  BJaJCHUsA),
cOpMHUPOBAHHBIC B PE3YIIBTATE U3YyUCHHS AUCIUTUTUH/ IPAKTUK:

Maremartuka

dusnka

WNudopmaruka

TeopeTnueckre OCHOBBI JIEKTPOTEXHUKU

DNEeKTPUYECKUE MAIITUHBI

DIEKTPOIHEPTreTUYECKUE CUCTEMBI U CETH

OcHoBbI HH(POPMALIMOHHON 3TTEKTPOHUKH

3nanus (YMEHHUsI, BIaJICHUS ), TIOJYYCHHbIE NPH M3YYCHUU JAHHOW TUCHUIUIMHBEI OyIIyT
HEOOXOIUMBI IJIS1 U3YUYCHUSI JUCIUILITNH/TIPAKTHK:

Penelinas 3amuta 1 aBTOMaTU3aLMS 3JIEKTPOIHEPIETHUECKUX CUCTEM

DneKkTpocHaOKeHHe

[IpoekTupoBaHue 3EKTPOCHAOKEHUS

HanexxHocTb cucTeM 3J1eKTpOCHAOKEHUS

[ToaroroBka k ciade u cjaua rocy4apCTBEHHOTO SK3aMeHa

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BHITYCKHON KBATH(PUKAITMOHHOHN paboThI

3 Komnerenunu ody4yarouierocsi, opMupyembie B pe3yabTaTe 0CBOEHUsI

AUCHMIUIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4YeHuUs

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

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

[IK-5 Cnoco0OeH olieHuBaTh HOpPMAallbHbBIE, YTSDKEICHHbIE M IOCIeaBapUMHbBIE PEXUMBI U
JMKBUAMPOBATh aBAPUHHBIE PEKUMBI paO0OTh 00BEKTOB NPO(ECCHOHATBHOMN AEATEIbHOCTH

[TK-5.1 Opranu3oBbIBacT MPOBEJICHHE aBapHUITHO-BOCCTAaHOBUTEIIBHBIX u
PEMOHTHBIX PabOT Ha 000PYAOBAHUH NOACTAHIINN

[1K-5.2 [IpoBoauT mnpopuUIaKTUUECKWE HWCHBITAHUA U OCYILIECTBISET aHalIu3
(YHKIIMOHMPOBAHUS YCTPOMCTB peICHHOMN 3aIUTHI U ABTOMATHKHU

[TK-5.3 CocraBnser CcXeMbl 3aMeElICHHs Ha OO0CITy)XKHBaeMOM 00OpYIOBaHUH,

paccUMThIBa€T  MapaMeTpbl  peXUMa  KOPOTKOTrO  3aMbIKaHMS  Ha
obopynoBanun PY wu JIOII, paccuuThiBaeT M BBIOMpAET YCTaBKU U
XapaKTEPUCTUKH YCTPOUCTB P3A




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBseT 3 3aueTHbIX equnul] 108 akax. 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 nmpakTuydeckoit moaroroBku — 0 akaj. yac;

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

®dopma arTecTalum — 3a4eT.

AynutopHas 3 s
=
KOHTaKTHast paboTa o = Dopma TeKyIero
=
B aKaJl. 4yacax 5} Bung KOHTPOJIS
Pasnen/ Tema 2 (B axaj. uacax) = N p Kon
> 3 ©| caMOCTOSITENBHON | ycreBaeMOCTH U
JTACIUTUTAHBI ) £ s . | xomnerenim
Q & paboThI IIPOMEKYTOYHOMH
nab. | mpakr. [ € &
Tlex. 'S aTTecTaluu
3aH. 3aH. | O &
1. TeopeTrueckuii pasaen
11 Crpykrypa CaMOCTOSITENILHOE
MHUKPOTIPOLIECCOPHOTO U3yueHHe yueOHOM TK-5.1,
KOMILJICKTa peneitHoit 0,3 3 JIUTEPATYPHI; DKcnpecc-onpoc TIK-5.2,
3alIUThL.  XapaKTePUCTUKU — npopaboTka TIK-5.3
OCHOBHBIX 3JICMCHTOB. JICKIITUOHHOTI'O
Marepuana.
1.2 IIporpammMHBbIe -
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, ux JIEKLIUOHHOT' O
ApXHUTEKTypa. Marepuana.
1.3 Amnarnoro-ugpoBsie
npeoOpa3oBaTesld BXOIHBIX -
CHTHAJIOB 5 CaMOCTOSITENEHOE
MHUKPOTIPOLIECCOPHBIX u3yueHue yuyeOHOH IK-5.1,
YCTPOHCTB P3uA. 0,5 3 JIUTEPATypPHl; DKcIpecc-onpoc TK-5.2,
Hudpo-ananoroseie - mpopaboTKa TK-5.3
npeobpaszoBareny, JIEKIUOHHOTO
UCIIOJIb3yeMbIe 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
PSKUMHBIX 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 -
5 —— perte CaMOCTOSTENbHOE
o ) u3ydyeHue yaeOHon MK-5.1,
Wnrtepdeiicel  1udppoBbIx
0,3 3 JIMTEPaTypH; DKkcrmpecc-onpoc I1K-5.2,
pene. [IpoBoansIe u
— npopaboTka TK-5.3
OIITHKO-BOJIOKOHHBIC
JIEKIIUOHHOTO
KaHaJbl CBS3H.
Mmarepuana.
1.7 OcobeHHocTi
00paboTku HH(pOpMAIUU B -
GPOBBIX pere. 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 mpu — MOATOTOBKA K '
HACBIIICHUN AKP Nel.
TpaHchopmaropa Toka.
1.8 Peanuzanus 3ammrhl OT B
Heperpy3ox. Otctpoiika
Tozoagyﬁ OTCEUKH P oT CaMOCTOATCIPHOC
VCKOBAIX CKUMOB U3yueHHe yueOHOM TK-5.1,
Y p . 0,3 4 JIUTEPATYPBI; DKcnpecc-onpoc TIK-5.2,
Peammzamus ~ nmormdeckoit
— npopaboTka TIK-5.3
3aIUTHl IWWH. HamexHocTh
JIEKIIHOHHOTO
(YHKIIMOHUPOBAHUS
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  MHKPOIPOIECCOPHOM
. — npopaboTka TK-5.3
JJIEeMEHTHOH 0a3ze.
JIEKIUOHHOTO
MaTepHania.
CaMOCTOSTENEHOE
1.10  DnexTpoMarHuTHas .
u3yueHue yuyeOHOH IK-5.1,
COBMECTHMOCTD
MHKDOIDOLECCOPHEIX 0,3 3 JIUTEPATYPHI; DKcIpecc-onpoc TIK-5.2,
ponport P — npopaboTka TK-5.3
3AIHT.
JIEKIUOHHOTO
MaTepHana.
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 MukpomnpolueccopHas u3yueHue yueOHOH TK-5.1,
0,3 4,3 AKP Ne2 [K-5.2,
ABTOMATHKa YHEPrOCUCTEM JIUTEPATyPhI; K53
— MOATOTOBKA K '
AKP Ne2.

Uroro no pazneny 4 41,4

2. IIpaktuyeckuit pasaen




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
JIOTHUKH MPaKTUYECKON 3amura TIK-5.1,
MHUKPOTIPOLIECCOPHBIX 10 paboTsr; MIPaKTUYECKOM TIK-5.2,
tepMuHaioB BMP3 B — MOATOTOBKA K paboter Nel TIK-5.3
penaxrope 3alIuTe.
«Koubwuryparop-MT»
2.4 Tlpaktuueckas pabora
Ne2  «IIporpamMmupoBanue — BBITIOJTHEHHE
JIOTUKH MPaKTHIECKON 3amuTa MK-5.1,
MHKPOIPOLIECCOPHBIX 10 paboThr; MPaKTUYECKOU IIK-5.2,
TepMUHAJIOB  Sepam B — TMOATOTOBKA K paboThr Ne2 TIK-5.3
penakTope SFT 2885 3allunTe.
Logipamy»
ITogroroska k
3a4erTy.
CamocTosITEILHOE T1IK-5.1,
2.5 3auer 10 |uzyuenue yueOnoii| Cpnaua 3auera IK-5.2,
JIUTEPATYPHI, 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
0o0pa3oBaTeNbHbIX TEXHOJOTMM B MPENoJaBaHUU AUCHUIUIMHBI «MUKpPONpPOIIECCOPHbIE
YCTPOMCTBA  PpENECWHOM 3allMThl W  ABTOMATHUKHW»  HCHOJIb3YIOTCS  TPaAULUMOHHAS U
MOJAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
MpPEACTaBICHUH 10 Kypcy «MHUKpONpPOUECCOPHbIE YCTPOMCTBA PEJICUHOM 3alUThl U
ABTOMATHKI» MPOUCXOUT C UCMIOIB30BAHUEM MYJIbTUMEIUIHOTO 000py10BaHUSI.

Jlexumu TPOXOAAT B TPagulMOHHOW (opme, B ¢dopme JEKIUNW-KOHCYIbTAIlUN U
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha NPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJIbTaTOM YCBOEHHUS MOJYyYEeHHOM HH(OpPMAIMH MOCPEICTBOM IOCTAHOBKU IMPOOIEMHOIO
BOIIpOCa W IOMCKa myTed ero pemeHus. Ha neKUUAX—KOHCYJbTalUsAX H3JI0)KEHUE HOBOTO
MaTrepuana COIPOBOKIAETCS TOCTAHOBKOM BOMPOCOB M JUCKYCCHUEU B MTOMCKAX OTBETOB HA 3TH
BOIIPOCBHI.

[Ipu mpoBeneHUN MPAKTHUECKUX 3aHATUN UCHOJIB3YIOTCS paboTa B KOMaHIE U METOJbI
IT, npu npoBenennu 1a60paTopHbIX padOT — paboTa B KOMaH/E.

CaMocrosTenbHas paboTa CTUMYJIHPYET CTYACHTOB B IIPOIECCE MOATOTOBKU TOMAIIHUX
3a/laHui, MpU PELICHUM 3a/Jad Ha MPaKTUYECKUX 3aHSTHUAX, NPU BBINOJIHEHUU KypPCOBOIO
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 aTTeCTAMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTeyeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. [psxoB, A. ®&. MukpomnpoueccopHas aBTOMaTUKa M peJeiHas 3auura

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

https://www.studentlibrary.ru/book/ ISBN9785383011614 html (mata ooOpamenus: 19.03.2025).
— PexxuM octyna @ o noanucke.

2. bupromun, B. W. PeneitHas 3ammra ¥ aBTOMAaTH3aIMs AJIEKTPOIHEPTETUICCKUX
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 : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1058880 (mara obpamenus: 19.03.2025). — Pexwum

A0CTYyIIa: IO MOATINCKE.

0) lonoJiHMTEILHAA JIUTEpaTypa:

1. CaxueB, A.M. MukponpoIeccopHple CHCTEMBI: IUPPOBBIE YCTPONCTBA |
MHKPOTIPOIIECCOPHI :  Y4eOHWUK Ui CcpemHero  mpogecCHOHAIBHOTO  oOpa3oBaHwUs /
A. M. CaxneB. — 3-e¢ u3f., mepepab. m jom. — Mocksa : M3natensctBo FOpaiir, 2025. —
148 c. — (Ilpodeccuonanbuoe obpasoBanue). — ISBN 978-5-534-18601-7. — Tekcr
snexkTpoHHbd  //  OOpasoBarenbHast  tuatrpopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/566725 (mara oopamenus: 19.03.2025).

2. Osuapenko, H. M. ABtomaTtmka sHeprocucreM . yueOHuK mas By3oB / H. WM.
OBuapenko. — M. : Msparensckuit njom MOU, 2017. — ISBN 978-5-383-01117-1 — Tekcr :
snektpounsii /[ DOBC  «KoucymeTant — crtyaenra» . [cait]. — URL
https://www.studentlibrary.ru/book/ISBN9785383011171.html (mara obparienus: 19.03.2025).
— PexxuM ntoctyna : 1o noamnucke.



https://www.studentlibrary.ru/book/ISBN9785383011614.html
https://znanium.com/catalog/product/1058880
https://urait.ru/bcode/566725
https://www.studentlibrary.ru/book/ISBN9785383011171.html

4. KopotkoB, B. ®. ABTOMaTuyeckoe peryJdpoBaHHE B JJICKTPOIHEPTETUUECKHUX
cucreMax : yueOHuk aiist By30B / B. @. Koporkos. — M. : Uznatensckuit nom MOU, 2017. — ISBN
978-5-383-01210-9. — Texkcr : anexrponnsiii // DbC «KoncynbranT cryaentay : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383012109.html (nara oopamenus: 19.03.2025). -
PesxuM ntoctyma : 1o moanucke.

5. I'mazeipun, B. E. Mukpomnporneccopuble  peneiHble  3alIUThl  OJloKa
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 (mara ob6pamienus: 19.03.2025). — Pexum gocryma:
10 TIOATIHCKE.

6. bepukamBmim, B.I. DinekTpoHnka W MHKPOIJICKTPOHHMKA: HMMIYJIbCHAS |
mudpoBas IEKTPOHMKA : yueOHMK ais By3oB/ B. L. bepukamBunu. — 2-¢ u3d., ucop. u
norn. — Mocksa : M3parenbctBo [Opaiit, 2025. — 242 c.— (Beicmee o6pa3oBaHue). —
ISBN 978-5-534-05543-6. — Texct : anexktpoHHbIi // OOpazoBatenbHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/563723 (mara obpamenus: 19.03.2025).

7. Banyros, O.C. DnektpoHuka. MareMaTHUeCKHE OCHOBBI OOpaOOTKM CHUTHAJIOB :
yueOHUK U npakTukyM ais By3oB / O. C. BagytoB. — Mocksa : U3natensctBo FOpaiit, 2024. —
307 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-9916-6551-3. — Tekcr : 3neKTpOHHBIA //
Oo6pasoBarenbHas miatgopma FOpait [caiit]. — URL: https://urait.ru/bcode/537281 (mara
obpamenus: 19.03.2025).



https://www.studentlibrary.ru/book/ISBN9785383012109.html
https://znanium.com/catalog/product/549103
https://urait.ru/bcode/563723
https://urait.ru/bcode/537281

B) MeToanyeckne yKazaHus:

1. ManadeeB, A. B. /3yueHue mOPTOB BBOAA/BBIBOJA MHUKPOKOHTPOJLIIEPA
ATmega8535 [Tekct]: Meroanueckue ykazaHusi K jJabopaTOpHbIM paboTaM IO JUCHUTLINHE
«MHUKpOIIPOLIECCOPHBIE YCTPOMCTBA PEIEHHOM 3allUTBl W AaBTOMATHUKW» I CTYICHTOB
HarnpasieHus 140400.62 DnexkTpodHEpreTHKA U JICKTPOTEXHUKA, MPOGUIL DIIEKTPOCHAOKEHUE
Bcex (opm oOyuenuss / A. B. ManadpeeB, E. A. IlanoBa. — Maruutoropck: M3a-Bo
MarnauToropck. roc. TexH. yu-ta [.1. Hocora, 2015. — 7 ¢. — TekcT : HemocpeaACTBEHHBIH.

2. Managees, A.B. Cneunansnsiii peructp coctosiaust SREG [Teker]: Meronndeckue
yKazaHus K JabopaTopHbIM paboTaM MO JuCHUIUIMHE «MUKPOIPOLIECCOPHBIE YCTPONCTBA
peNeiHOM 3aIuThl 1 aBTOMAaTHKW» 1J1s1 cTyAeHToB HanpasieHus 140400.62 DnexTposnepreTuka
U 3JIEKTPOTEXHUKA, Mpoduis DieKTpocHa0keHue Beex hopm obyuenus / A. B. Manadees, E. A.
[TanoBa. — Maruutoropck: Mza-so Marauroropck. roc. Texs. ya-ta .. Hocosa, 2015. — 13 ¢. —
TeKcCT : HemocpeICTBEHHBIH.

3. ManageeB, A. B. Crek. Peamusanus mnporpammuoii 3amepxku [Tekcr]:
MeTtoauueckue ykazaHusi K J1a0opaTOpHBIM paboTam mo AucHUILTUHE «MUKpPOIpPOIeCCOpHbIE
YCTPOMCTBA pPENICHHOW 3allUThl W aBTOMATHUKW» Ui CTylaeHToB HampasieHus 140400.62
DJIeKTPOIHEPTeTHKA U JJIEKTPOTEXHUKA, PODUITb DIeKTpocHaOKeH e BceX hopM oOyueHus / A.
B. Manadgees, E. A. IlanoBa. — Marauroropck: M3n-so Marauroropck. roc. texs. yH-ta I'.1.
Hocoga, 2015. — 16 c. — TekcT : Hermocpe1CTBEHHBIN.

4. Manadees, A. B. U3ydenue taiimepoB TO u T2 mukpokonTposuiepa ATmega8535 B
peXHUMe TMo/IcueTa BPeMEHHBIX HHTepBasIoB [TekcT]: Mertonuueckue ykazaHus K J1abopaTOpHBIM
pabotam 1o TucuUIuInHEe « MUKPOMPOIIECCOPHBIE YCTPOMCTBA PEICHHOM 3aIllIUThl 1 aBTOMATHUKI
st ctynentoB HampasneHusi 140400.62 DnexkTposHepreTMka M AJIEKTPOTEXHHUKA, MPOQHIIb
DnekTpocHabkeHre Becex Gpopm obyuernus / A. B. Manadees, E. A. [TanoBa. — MarHuToropck:
W3n-eo Marnuroropck. roc. texH. yH-ta [.M. Hocoma, 2015. — 14 c. — Tekcr
HEIOCPEICTBEHHBIMN.

5. Managees, A. B. BHeurnue npepsiBanust MukpokonTposuiepa ATmega8535 [Tekcer]:
Metoanyeckie ykazaHUs K JIAOOpaTOPHBIM paboTaM IO TUCHHILIHHE «MUKPOIPOIIeCCOpHBIE
yCTPOMCTBA pENeMHOM 3alMThl M aBTOMATHUKW» s CTyJeHTOB HampasieHus 140400.62
DJIEKTPOIHEPTETUKA B DIIEKTPOTEXHUKA, TPOQHIIL DIIeKTpocHa0)eHne BeeX hopm oOyueHwus / A.
B. Manadees, E. A. ITanoBa. — Marautoropck: M3a-Bo Marautoropcek. roc. Texs. yu-ta ..
Hocoga, 2015. — 14 ¢. — TekcT : HEMOCPEICTBEHHBIH.



r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

Haumenosanue N
o Ne noroBopa Cpoxk eHCTBHYSI JIUIICH3UH
FI\,/: gfgsf:ilgﬁjom Ne 135 o1 17.09.2007 06eccpouHo
7Zip CBOOOIHO pacIpOCTpaHsIEMOe SecopouHo
1o
Adobe Reader cBoboaHO pacrl;gOCTpaHﬁeMoe GeccpouHo
LibreOffice CBOOOIHO pacIpOCTpaHsIEMOe SeccpouHo
1o
FAR Manager CBOOOJTHO pacﬁlgompaHHeMoe Seccpouno
Linux Calculate cBobomHO pacrlligomp atsieMoe OeccpodHo

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMBI

HasBanue kypca

CchUIKa

DneKTpoHHas 06a3a nepuoandecKux unanuii East
View Information Services, OO0 «MIBHUC»

URL: https://dlib.eastview.com/

HauuonaneHast ”HGOPMALMOHHO-aHAIUTHYECKAs
cucreMa — Poccuiicknii THAEKC HAyYHOTO
nutupoBanus (PHIL)

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

denepanbHOE TOCY1apCTBEHHOE OIOIKETHOE
yupexaenue «PenepanbHblii HHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTH

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

Poccuiickas 'ocynapctBenHas Oubnmorexa.
Karanoru

URL:
https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypchl ondmmoreku MI'TY um.
I'.1. HocoBa

URL:
https://host.megaprolib.net/MP0109/Web

MexnyHapoaHast pepepaTuBHas U
MOJTHOTEKCTOBAs CIIpaBOYHasi 0a3a JTaHHbBIX
Hay4HBIX M3aHuii «Springer Naturey

URL: https://www.nature.com/siteindex



https://dlib.eastview.com/
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

9 MartepuajibHO-TeXHHYECKOE o0ecTiedeHne TUCHUMILITHHBI (MOYJIs1)

MatepuaiabHO-TeXHUYECKOE 00ecreueHre IUCIUIUTHHBI BKITIOYAET:

1. VY4yeOuble aynuTOopuu Uil MPOBENEHUS 3aHATHH  JIGKIUOHHOTO THUMA —
MYJIbTUMEIMIHBIE CPEICTBA XPAaHEHHUS, TIEpEIauu U MPEICTaBICHUS HHPOPMALIUH.

2. YdyeOHas ayauTopus Il TIpPOBeICHMsI JiabopaTopHbIXx pabdor (JlaGoparopwus
MEPEXOIHBIX TporeccoB, aya. 331) — mabopaTopHbIe YCTAHOBKH, H3MEPUTEIIbHBIC TPUOOPHI IS
BBIMIOJIHEHHsT  J1abopaTopHbiXx  pabot: Jlaboparopubiii creHn  «MUKpPOKOHTPOJUIEPHI U
aBToMaTHU3aIysy — 2 mrT.

3. YueOHble ayqUTOPUH [UIsl T[POBEIEHUS TPYNIOBBIX U  HUHIUBUAYaJIbHBIX
KOHCYJIbTallu}, TEKYIEr0 KOHTPOJIA U MPOMEXYTOYHOM aTTECTallUd — JOCKA, MYJIbTUMEIUUHBIN
IIPOEKTOP, IKPaH.

4. TlomeuieHus s CaMOCTOATENBHON pabOThl OOy4YaromMXCs — MEPCOHANbHBIC
kommbioTepbl ¢ makerom MS Office, Bbixogom B MHTepHET M C JOCTYIOM B 3JICKTPOHHYIO
MH(pOPMAIIMOHHO-00PA30BATENBHYIO CPEy YHUBEPCHUTETA.

5. llomemenue pans XpaHeHHsS U MPO(PUIAKTUYECKOTO OOCITYyXHBaHHUS Yy4eOHOTO
000pYyIOBaHUS — CTEIUTAXH, CEH(PBI IS XpaHEHHS y4eOHOTO 000pYAOBaHMSI, HHCTPYMEHTBI JIJIs
peMoHTa 1ab0pPaTOPHOTro 0OOPYIOBAHHUS.



NMPUJIOKEHME 1
(o0s3aTeNBHOR)

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

AynuTtopHas caMocCTOsITelIbHas paboTa CTYAEHTOB Ha Ja0OpaTOpHBIX 3aHATHUAX
3aKJII0YacTCA B CaMOCTOSATCIBHOM BbIIIOJTHCHUHN BKCHepI/IMeHTaJIBHOﬁ qacTu pa6OTbI mon
KOHTPOJIEM ITIPEIoiaBaTells.

Bueayaurophast camocTosiTesibHas paboTa CTYJEHTOB OCYIIECTBISIETCS B BUJIE 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 accemOunepe.

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 /ISl IPOBEAeHNsI POMEKYTOYHON ATTeCTAIINM:

Kon Nunukatop A0CTHXEHUS
OneHouHble CpeacTBa
WHJIMKaTOpa KOMIIETEHIIMHA
[1IK-5.1 OpraHu30BBIBAaCT IPOBEACHUE Ilepeuensb BONPOCOB /1Jisi IPOMEKYTOYHOMH ATTECTALUM

ABAPUITHO-BOCCTAHOBUTEIBHBIX
U PEMOHTHBIX paboT Ha
000pyI0BaHUY TIOJICTAHIIHIA

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

2. Kaxum 06pa3oM BbIUUCIIAETCS KOCUHYCHAsi OpTOTOHAIbHAs COCTaBIIsAOLIast?

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

4. Ilpunuun JENCTBUSA IIPOTPaMMHOTI0 U3MEPUTEIIEHOTO npeoOpazoBaHus
COINPOTHUBIICHUS.

5. Yto Ha3pIBae€TCA KOMIUIEKCHOM YaCTOTHOM XapaKTePUCTUKON?

6. Uro co0oif  mpencTaBIsAOT  aMIUIMTyJI0-(hasHass M aMIUIMTYA0-4acTOTHas
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 (DYHKIIMOHAITBHON CXEMBbI MUKPOTIPOIIECCOPA.

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 mpenoXkKeHHylo Jornyeckyro cxemy 3ammtbl KJI 10 kB unensmu
oTkiroueHns or AYP.

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

16. JIonoaHATE MpeuIoKEeHHYIO JTorndeckyto cxemy 3amuTsl BJI 110 kB aucrannmonHoi
3anuTol ¢ BU-010KHPOBKOIA.




[1K-5.2

[TpoBomUT TpOQHIAKTHIECKUE
UCIBITAaHUS U OCYILIECTBIISET
aHaM3  (PYHKIIHOHUPOBAHUS
YCTPOMCTB pEIEHHON 3allUThI
Y aBTOMATHUKH

Ilepeyens BONpoOCOB A1 MPOMEKYTOYHOI aTTeCTALINHU
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 aHAJIOr0-LU(POBOro Npeodpa3zoBaHus MUKPOIIPOLIECCOPHOTO
YCTpOICTBa pesielHOM 3aIUThI UCIIOJIb3YETCSl MYJIBTUILIEKCOP?

6. B kakoM BHJIe MOTYT BBIIIOJIHATHCS BXOJAHbBIE IPE0OPa30BaTENIN AaHATOIOBBIX CUTHATIOB?

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

8. Kak BbImomHseTcs 3ammra OT TOMEX OINTPOHHBIX BXOJIHBIX MpeoOpasoBaTeneit
JMCKPETHOI0 cCUrHana?

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

10. HazoBure TpeOOBaHMs K CpPEIACTBAM BH3YaJbHOTO OTOOpakeHUs WHGOpMALUU B
1u(POBBIX pere.

11. Kakue opransl MECTHOTO yIPABJICHUS HCTIONB3YIOTCS B ITU(POBBIX pelie?

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

13. HazoBuTe cioco0bl CAMOTECTUPOBAHMSI YCTPOUCTB XPaHEHUs! TAaHHBIX.

agrwnPE




I1K-5.3

CocrapisieT CXeMbl 3aMEIICHUS
Ha 00CITyKMBAEMOM
000py/I0BaHWH, 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?
UYro coboif mpeacTaBiseT mociae10BaTeIbHbINH nHTepdeiic oOMeHa TaHHBIMU?
C Kako# 1eNbI0 UCIIONB3YIOTC OUThI 4eTHOCTH? CTOIOBbIE OUTHI?
JlocToMHCTBa ¥ HEIOCTATKU MPOBOJAHBIX M ONTHUKO-BOJIOKOHHBIX KAHAJIOB CBS3H.
Uro coboii npeacrariser SPA-mumHa?
YeMm 00ycioBieHO BpeMs cpabaTeiBaHus U(POBHIX pere?
B kakux cinyyasix He00X0IMMO MPOrpaMMHOE BOCCTAHOBJICHHE KPUBOI TOKa?
Ha ocHoBe uero ocyuiecTBiseTcss IporpaMMHOE KOCBEHHOE U3MEPEHNE TeMIIEpaTyphl?
[Touemy norudeckas 3amTa IIMH Hauboliee MPOCTO pealu3yeTcss HWMEHHO Ha
uudpoBbIX pene?

10. Kakum 00pa3oM MpH caMOTECTUPOBAHUU OOHAPY>KMBAETCS HEUCIPABHOCTh TPaKTa
AIII?

11. Kak ocymiecTBisieTCsl CaMOTECTHPOBAaHUE MUKpPOIpoIieccopa?

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

13. B nmporpammaom komruiekce «Kongurypatop-HT» coctaBuTh TabIHILy MOJKITFOUESHHUHA
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.

CoNk~wNE




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

[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(OpMHPOBAaHHOCTH YMEHHH 1 HaBBIKOB. [IpoBonuTCs B hopme 3auerta.

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 I10Ka3aTh 3HAHUS HAa YPOBHE BOCIPOU3BEJICHUS U
00BsicHEeHUST MHPOPMAIUH, HE MOKET MOKa3aTh UHTEJUICKTYyalbHble HABBIKH PEIICHUS MPOCTHIX
3azad.



