MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

DT/1.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

IIporpamMHo-annapaTHbie KOMILIEKCHI cO0OpPa JaHHBIX M 00padoTku MHGpOpMaL UK B
HH(pacTpyKTYype 31aHUH H COOPYKEHUI

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO TIOJITOTOBKH (CIIEIUAIIEHOCTH )
11.04.04 DnekTpoHMKA U HAHODJIEKTPOHUKA

HAIPABICHHOCTH (TIPOQWITB )/CIIeIIU A3
DJEeKTPOHHBIE TPUOOPHI U YCTPOICTBA

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2020
O6mras Tpynoemkocts: 2 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlexuun 8 8
JlaGopaTopHbie 32 32
ITpakTnueckue 16 16
PykoBoJICTBO: KypcoBblie paboThI (rpoektsl) / PT'P
ITpomexxyTouHas aTTecTanus 0.25 0.25
KonTakTHas pabora 56.25 56.25
CamocrosiTenpHast paboTa 15.75 15.75
KoHnTpoas
Hroro 72 72




Pabouyro nporpammy coctaBuii(u):
nmouent, K.T.6., 'muoun E.C.

(OondxcHocmy, yueHnoe 3eanue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuInIMHbI coctaBieHa Ha ocHoBanuu ®I'OC BO u yue6HOrO miana
HAIpaBJICHUS ITOATOTOBKH (CHEIUATBEHOCTH)
11.04.04 DnekTpoHUKa U HAHODJIEKTPOHUKA

Cpok neiicTBusi padoueii mporpaMMsl AucuuimHbI 10 «30» aBrycra 2022 r.

YTBEPXIEHO

Ha 3acenannu kadenps
[TpombInIeHHAs JIEKTPOHUKA

(mpoTokoi 3acemanust Ne 8 ot «08» uronst 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp oOCBOGHMS JAUCHUIUIUHBI — (OPMHPOBAHUE Yy CTYIACHTOB MPO(HEeCCHOHATBHBIX
KOMIIETEHIIMH, HEOOXOMUMBIX Ul Pa3pabOTKU M SKCIULyaTallMd YCTPOWCTB C HCIHOJIb30BaHUEM
JaTYUKOB WHGPOpPMANMU, HA MPAKTHKE HAy4YUTh paboTaTh C SJIEKTPOHHBIMU H3MEPHTEIbHBIMH
npubopaMu, IPUMEHSIEMBIMU B 3JICKTPOTEXHHUKE.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICL[I/IHJII/IHLI H IPAKTUKH, HA OCBOCHUU KOTOPBIX 6a31/1pyeT051 JaHHas JUCHUIIIINHA:

METObI

MATEMATUYICCKOI'O

MOACINPOBAaHUA

QJIICKTPOHHBIX

CXEM, KOMITBIOTCPHBIC

TCXHOJIOTMHU B HAYYHBIX UCCICIOBAHUAX

HI/ICHI/IHHI/IHBI " IpaKTHUKU, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak

IpeIIIeCTBYIOIEe:

BbinoJiHeHHe U 321U TA BHINYCKHOM KBAJH(PUKAIMOHHON padoThI

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U

NHaukaTopbl JOCTHKEHUAS

KOHTPOJINpYyeMble . I[lnannpyemble pe3y/bTaThl
poHpy KOMIIeTeHIHii Py pesy
KOMIIETeHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)
[1IK-1. T'oToB N-1-11K1 3uaer 3HaTh: 3a/1a4u, peraeMblie

dbopMynupoBaTh LENH U
3a/1a4l Hay9IHBIX
HUCCIEOOBAaHUN B
COOTBETCTBHUH C
TEHACHIUAMUA U
MEPCIIEKTHBAMH Pa3BUTHS
AIIEKTPOHUKH U
HAHOYJICKTPOHUKH, a
TaK)Ke CMEKHBIX 00J1acTel
HAyKH U TEXHHKH,
CIIOCOOHOCTBIO
000CHOBAaHHO BBIOMPATH
TEOPETUICCKHE U

NePCIEKTUBHBIC
HaIlpaBJICHUS Pa3BUTUS
JIEKTPOHUKH U
HaHO3JIEKTPOHUKH

N/I-2-T1IK1 Ymeer
000CHOBaHHO BBIOMPATH
TEOPETHYECKHE U
IKCIIEPUMEHTAIbHBIC
METOJIBI ¥ CPEJICTBA
pelieHus
c(OpPMYIHPOBAHHBIX
npodecCHOHATBHBIX 3a1a4

KOMIUTIEKCaMH cOopa JJaHHBIX U
o0paboTku nHpOpMauu B
UH(]pacTPyKType 3/1aHHii, OCHOBHBIE
TCXHOJIOTUYCCKUEC PCUICHUA,
IpUMEHsIEMbIE B 00JIaCTH,
HarpaBJIEHUs Pa3BUTHS 00JIaCTH;

YMeTh: 0CyIIeCTBISATh TOCTAHOBKY
3a1a4 NPpOCKTUPOBAHUSA SJICKTPOHHBIX
npubOpoOB, CXeM, IPOTpamm,
IIOAroTaBJIMBATH TCXHUYCCKUEC
3a/laHus Ha BBIOJHEHUE MPOEKTHBIX
pabor;

BnaneTrs: HaBBIKaMH pa6OTBI C

HKCIIEPUMEHTAIIbHbIE WHCTPYMEHTAIBHBIM MPOTPAMMHBIM
MCETOZBI K CPCAICTBA o0ecreyeHneM U IeKTPOHHBIM
pereHus HU3MEPUTEIIBHBIM 000PY/I0BaHUEM
chopMyITUpPOBAaHHBIX

3aja4

- criocooHocThiO | MJI-1T1K-2 3HaeT MmeToguKu 3HaTh: IOCTOMHCTBA u
pa3zpabaThIBaTh MPOBEACHUSI MCCIICIOBAHUNA | HEOCTATKH Pa3TUYHBIX BHUJIOB

3¢ (heKTUBHBIE ANTOPUTMBI
perreHus

c(OpMyYIHPOBAHHBIX

3a7a4 C HCIOJIb30BaHHEM
COBPEMEHHBIX SI3BIKOB
pOrpaMMHUPOBAHHUS u
o0ecrieunBaTh ux
POrPaMMHYFO

napameTpoB u
XapaKTEePUCTHUK y3JI0B,
0JIOKOB

NJI-2I1K-2 YmMeer
MPOBOANTh  HCCIEIOBaHUS
XapaKTePUCTHK

ANEKTPOOOOPYIOBAHUS, OCOOEHHOCTHU
BBIOOpA u MIPUMEHEHHUS
3JIEKTPO00OPYI0BAHUS B
3aBHCHUMOCTH OT PEIIaeMOH 3a1a4u

YMeTb: yMeHue BIOMpaTh
M3MEpUTENbHBIN puodop,
o0ecneynBaroIuil T0CTaTOYHYIO
TOYHOCTh NP MUHUMAJIbHOM LIEHE




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

peamusarnmio (ITK-2)

ANEKTPOHHBIX MPUOOPOB.

Biiagets: HaBbIKaMu CpaBHEHUS
pa3IUYHbIX BUJIOB
3NEKTPOOOOPYIOBAHUS,
MIPUMEHSIEMOI0 Ha NPEAIPUATUN

- roTOBHOCTBIO ocBauBath | MJI-111K-3 3Haer 3HaTh: OCHOBHBIE TPeOOBaHUS K
IIPUHLMIGI [UIAHUPOBAHUS | IPUHLIMIIBL o(OpMIIEHHIO HAy4yHBIX OTYETOB U
U METOJbl aBTOMAaTU3aLUU | KOHCTPYHUPOBAHUS nyOMKanui
JKCIIEPUMEHTA Ha OCHOBE | OTACIBHBIX AHAJIOrOBBLIX | YMETh: aHAJIM3UPOBATh U
MH(}OpPMaLMOHHO- 0JI0KOB JJIEKTPOHHBIX | CHCTEMaTHU3UPOBATh PE3yIbTaThI
M3MEPUTEIBHBIX npubopoB UCCJIEJOBAaHUM
KOMIUIEKCOB Kak cpenctsa | MJI-2I1K-3 Ymeer | Bnagers: HaBbIKaMu 0)OPMIICHHS
MOBBILICHUSI TOYHOCTH U | IPOBOJUTH OLEHOYHBIE | pe3yJabTaTOB MCCIIENOBAHUS COMIACHO
CHI)KEHUS 3aTpaT Ha €ro | pacueTsl XapaKTEPUCTHK | TpeGOBAHUAM HOPMATUBHBIX
IPOBE/ICHUE, OBJIAEBATh | JIEKTPOHHBIX IPUOOPOB JIOKYMEHTOB
HaBblkamu u3Mmepenuit B | U/I-3I1K-3 Bianeer
peanbHoM BpemeHu (IIK- | HaBbikamu IIOATOTOBKH
3) MPUHLMITHATIBHBIX "
MOHTAKHBIX JIEKTPHUUECKUX
CXEM
- cnnocobHocts | M/I-111K-3 3Haer 3HaTb:  CTPYKTYpPBl  CHUCTEM
AQHAJIN3UPOBATh COCTOSIHUE | MIPUHLIMIIBI yIpaBICHUS TUIIOBBIX
HAy4YHO-TEXHUUYECKON KOHCTPYMPOBaHUS IIOJIyTIPOBOJHUKOBBIX
po0sIeMbI IIyTEM | OTAEIBHBIX aHaAJIOTOBBIX | MpeoOpaszoBarene
noadopa, M3ydeHHs U | OJOKOB DJIEKTPOHHBIX | YMETh: aHAIM3UPOBATH MPOLIECCHI
aHaJIM3a JIMTEPATYpHBIX U | MIPUOOPOB POMCXOAIINE IPH paboTe CUCTEM
NaTeHTHBIX  ucTo4HMKOB | MJI-2I1K-3 YMmeer | ynpaBieHus
(TIK-6) MIPOBOJIUTH OLICHOYHBIC | BriaseTh: HaBbIKAMHU MOJEIMPOBAHUS
pacueThbl XapaKTePUCTHUK | CUCTEMBI YIIPABJICHUS B KOMILJIEKCE C
JIEKTPOHHBIX IPUOOPOB HOJTYTIPOBOTHUKOBBIM
W/-3I1K-3 Braneet | npeo6pasoBarenem
HaBbIKaMU MO/ATOTOBKH
MPUHLIMITAATIBHBIX U

MOHTAXXHBIX J3JICKTPUYCCKUX
CXEM

[TK-7. I'oToB omnpenensith
L[EJIU, OCYILECTBIIATh
ITOCTaHOBKY 3aJ1a4
IIPOCKTUPOBAHUS
AIIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOUCTB
pa3IMYHOrO
(bYHKIMOHAIBHOTO
Ha3HA4YECHHS,
MIOJIrOTaBINBAaTh
TEXHUYECKHE 3a/IaHUsI HA

N-1-TTK7 3naet npuemsl
IIPOEKTUPOBAHMUS
YCTPOMCTB, MPUOOPOB U
CUCTEM DJIEKTPOHHOHU
TE€XHHUKH, OCHOBHbIE BUIbI
IIPOEKTHO-
KOHCTPYKTOPCKOU
JOKYMEHTaIU!

NJ-2-T1K7 Ywmeer
pa3pabaTbIBaTh

3HaTh: apXUTEKTYPY U MPUHLHUII
paboTHI COBpEMEHHBIX
WHTEJUICKTyaJIbHBIX
uHCTASAIIMOHHBIX cucteM (KNX);

VYMeTb: pa3pabaTbiBaTh HOBbIE
AJIEKTPOHHBIE YCTPONUCTBA JJISi CUCTEM
MOKapHOM CUTHAIM3AIINHY,
MIPOTUBOMOKAPHON aBTOMAaTUKU U
pEYEBOro OMOBEUIEHUS, CHCTEM
aBTOMATH3AllMH1 HHKEHEPHBIX CUCTEM
3/1aHUsl, CUCTEM KOHTPOJIS U




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

BBIITOJIHEHHUE MTPOSKTHBIX
pabort

CTPYKTYpHBIE,
(YHKIIMOHATILHBIE,
MIPUHIMITHATIBHBIE CXEMBbI
3JIEKTPOHHBIX YCTPOUCTB U
puOOpPOB

NN-3-11IK7 Bnangeer
HAaBBIKaMU COCTaBJICHUS
CUCTEM DJIEKTPOHHOHU
TEXHHUKHU U3 OTACIIBHBIX
Y3J10B ¥ IIPOEKTUPOBAHHUS
UX KaK €IMHOIO LEJIOTO.

N-4-T1IK7 Ymeer
pa3pabarbIBaTh MPOEKTHO-
KOHCTPYKTOPCKYIO
JTOKYMEHTAIUIO B
COOTBETCTBUH C
METOJIMYECKUMH U

YIIPABJICHUS JTOCTYIIOM, CHCTEM
OXPaHHOW CUTHAIHM3AIMN U CUCTEM
11 (poBOTO BUICOHAOIIOICHHUSI;

Bnaners: HaBblkamMu paboOThI C
COBPEMEHHBIMU IPOEKTHBIMU
KOMIIBIOTEPHBIMU IPOrPaMMAaMU;

HOPMaTHUBHBIMU
TpeOOBAHUAMU
-CIIOCOOHOCTH NA-1 TIK-8 [domkeH 3HATH
IPOCKTHPOBATS HOMEHKIATYDY 3HaTh:  NPUHIUIBI  PAOOTHI
YCTpOMCTBa, TPHOOPHI U | COBPEMEHHBIX  YCTPOMCTB, SMEKTPOHSMEPUTENLHLIX MPAGOPOS
CHCTEMBI 3JICKTPOHHOM | IPHOOPOB u CHUCTEM VMeTh: [IpoBoauTH
TCXHUKU C YUCeTOM BHCKTpOHHOﬁ TCXHUKU. OKCIIEPUMEHTAJIBHBIE  HCCIIENOBaHUS
3aJaHHbIX tpeboBanuit | UJ[-2 T1K-8 [Jomxen ymeTsb | no M3MEPEHHUIO apaMeTpoB
(ITK-8) HPOEKTHPOBATh YCTPONCTBA, AJIEKTPUYECKUX CHUCTEM M YCTPOWCTB,
IpHOOPEI u CUCTEMBI | TpaBHJILHO BBIOMpATh MPUOOPHI TS
3JIEKTPOHHOW ~ TEXHHUKH C | 3TUX M3MEPEHHMIl, MPOBOIUTH OLEHKY
y4aeroM 3aJaHHBIX | [OrpeIIHOCTH U3MEPEHUN
tpeboBanmii. WJ/-3 TIK-8
JlomkeH BIazieTb NPUEMaMH | BiasieTh: HaBBIKAMHU PAOOTHI ¢
aBTOPCKOTO 3JIEKTPOU3MEPUTEITBHBIMU
COTIPOBOKACHHUS npubopamu.
pa3zpabaThIBaeMBbIX
YCTPOMCTB, MPUOOPOB U
CUCTEM 3JIEKTPOHHOU
TEXHUKU.
-CII0COOHOCTHIO NA-1 TIK-9 JlomxkeHn ymeTh 3HaTh: mpaBuwia O(OPMIICHUS
pa3pabaTeiBaTh MPOEKTHO- | CAMOCTOSTEIHHO otyeToB o HWP ocHoBaHHBIX Ha
KOHCTPYKTOPCKYIO MPOEKTUPOBATH moayiu, | OCTax
JIOKYMEHTAIUIO 0JIOKH, CHUCTEMBI u .
COOTBETCTBUHU C | KOMIUIEKCHI  DJIEKTPOHHBIX YMeT: O(bopivmsm, PE3yJIETATEI
METOAUYECKUMU CPEIICTB C YYETOM 3aJaHHBIX IKCHCPUMCHTAILHON ZICATC/IEHOCTH, 4
HOPMATHBHBIMH TpeGoBamii TaK)K€ TMOJrOTABIUBATh JOKYMEHTHI
tpeboBanusimu (I1K-9) WUJ-2 TIK-9 JlomkeH 3Hath | o0 TPOCKTHPOBAHMA  TICKTPOHHBIX
METOAUYECKHE p | YCTPOHCTB

HOPMAaTUBHBIC Tpe6OBaHI/I${,




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

MpeIbsBIsiEMbIe K
pa3paboTke MIPOEKTHO-
KOHCTPYKTOPCKOM
JTOKYMEHTAIIU! Ha
KOHCTPYKLHUHU 3JIEKTPOHHBIX
CPEICTB

na-3 IIK-9 Jomxken
BJIAJICTh HaBBIKAMU
pa3paboTku MIPOEKTHO-
KOHCTPYKTOPCKOU
JOKYMEHTAII1 Ha

KOHCTPYKIIUU 3JICKTPOHHBIX
CPEACTB B COOTBETCTBHH C
METOINICCKUMHU u
HOPMaTHBHBIMH
TpeOOBAHUSIMU

BJ'Ia,Z[eTB: HaBBIKaMH pa6OTBI B
IMPOCKTHBIX CUCTCMAX




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bux . HaumenoBanue teM 3ansatuii | Cemect | O0bem,| baua | UnTepakTus, KOHTPOIH
Mopnyas (pa3nein) yueOHoit . (HamMeHOBaHMe
(yuedHoli padoThI) p u. bl u,
padoThI OLICHOYHOI'0
cpeacrsa)

Monyns 1. JlaTurku B cucTeMax Jlek, JIa6, |1 COop maHHBIX 1 00pabOTKa 3 18 - - 3awwmra JIP
cOopa TaHHBIX IIp, Cp  |undopmamyu B UHPPACTPYKType

31aHUU U COOPYKEHUI

2 CucteMbl OXapHOI

CUTHANIU3alUU

3 JIaT4MKM CUCTEM MOKAPHOM

CUTHANIU3alUU

4 CucteMbl peueBOro OMOBEIICHUS
Mogayins 2. Untepdeiicet nepenaun | Jlek, J1ao, | 1 Zigbee 3 18 - - 3awwura JIP
NMaHHBIX B 3JEKTpOHHBIX cucteMax |(IIp, Cp 2 YnpaBieHne OCBEIIEHUEM
3IaHu 3 CucteMbl KOHTPOIIS U

yIIpaBJICHUS TOCTYTIOM

4 Cuctembl OXpaHHOMN

CUTHAJIN3ALUU

5 CucreMbl IUPPOBOTO

BUJICOHAOIIOICHUS

6 [IpoTrBOMOXKapHast aBTOMATHKA
Mopyns 3. [lpumenenne Jlek, JIa6, | 1 TIJIK st aBTOMaTH3auu 3 18 - - 3awwmra JIP
[POrPaMMHUPYEMBIX JJOTHYECKHX IIp, Cp  |MHXEHEpPHBIX CUCTEM 3/1aHUN

koutposuiepos (IJIK) most
ABTOMATH3AIMHA WHKEHEPHBIX
CHUCTEM 3JIaHHI

2 SI3w1km iporpammupoBanws [TJIK.

S3bIk peneitnbix quarpamm (LD),
A3BIK (PYHKIIMOHAIBHBIX OJIOKOB

(FBD)

3 SI3w1km porpammupoBanws [TJIK.

S3p1k ST
4 Crnennanv3upoOBaHHbBIC
KOHTPOJLJIEPHI




DopMBbI TEKYLLET0
Bun . HaumenoBanue TeM 3aHATHIA Cemecrt | O0bem,| banu | UnTepakTus, KOHTpOIA
Mopnyas (pa3nein) yueOHoit . (HamMeHOBaHMe
(yuedHoli padoThI) p u. bl u,
padoTbl OLICHOYHOI'0
cpeacrsa)
Monyns 4. UHTeIeKTyaJIbHBIC Jlek, JIa6, | 1 uaTemiekTyaabHbIe 3 18 - - 3awwmra JIP
nHcTassnuonHble cucteMsl (KNX) (IIp, Cp  |MHCTa/IALMOHHBIE CUCTEMBI
2 Ilporpammuoe obecnieuenre KNX
3 [lepcneKkTHBHBIE HATIPABICHUS
AaBTOMATU3AIMH UHKEHEPHBIX
CHUCTEM 3JIaHUU U COOPYKECHUHN
4 Pa3paboTka yCTpOICTB Ha 0aze
ESP8266 u ESP32
Hroro: 72 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

1

1.1.
1.2.
1.3.
1.4.
1.5.

TexHomoruu TpaAUIIMOHHOTO 00yUYEHUs

JlexuroHHBIE 3aHATUSA

[IpakTnueckue 3a1anus

CamocTosrenbHas paborta

JlaGopaTopHble 3aHATHS

WuauBuayanbHble JOMAallHUE 3aJaHus (B KadecTBe BOMpoca K  3alluTe

nabopaTopHOM pabOTHI)

2

2.1.

3

3.1.
3.2.
3.3.

4

4.1.

5

5.1.
5.2.
5.3.

TexHoIOrHsI MOYTBHOTO O0Y4EHUS

Pa3z0uTre npenogaBaeMoro Marepuana Ha OT/IeIbHbIE MOTYIIH
TexHomorus MpooOJIEMHOT0 00yUYEHUS

OBpucTHYecKas becena

Huckyccus

VY4eOHOe nccineqoBanne

Texnosorust 00y4eHuUs! B COTPYIHUUECTBE

Paz0Ouenne cTyeHTOB HA KOMaH/BI Ul PEIICHHUSI KOHKPETHBIX 3a/1a4
HHTepaKkTHBHBIC TEXHOJIOTUH

JleMOHCTpallMOHHBIA METOT 00yUeHUS

Pa6ora B rpynmax

OBpucTHYeckas decena

6. MeToauuyecKkue YKa3aHUus 110 OCBOCHUIO TUCHUIIJINHBI

Pexomenayercs mocemeHne JEeKIMOHHBIX U MPAKTUYECKUX 3aHATHUM; CAMOCTOSITEIIbHOE U3YYCHHUE
MaTepuaa; BBIIOJHEHHE 1a00paTOpHBIX padoT, 0OpMIICHHE OTYETOB IO JIAOOpATOPHBIM paboTaM

" UX 3aliuTa.



7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 ITK-1; ITIK-2; TIK-3, I[TIK-6,I1K-7, [IK- | Omuemust no rabopamopuvim pabomam
8, I1IK-9 Bonpocw k 3auemy: ece

7.2. TunoBble 3a1aHUsI UJIM HHbIE MAaTePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIero KOHTPOJIsI

7.2.1. BrinosHeHue 1 3anmra J1adopaTopHbIX padoT
(HaumenosaHue OYeHOUHO20 cpeOCcmsa)

Tunosoii(bie) npumep(bl) 3aganus (Uii)
BrmonuuTs 1abopaTopHyto paboTy, opOpMHUTH OTYET MO JTaOOPaTOpHO paboTe U 3alIUTHTH €T

Kparkoe onucanue v perjiaMeHT BbINIOJIHCHUSA

JlabopaTopHbie pabOTHl BBITIOJNHSIOTCA B Opuranax. JlaboparopHasi AoikHA
OBITH BBINOJIHEHA, a Pe3yJIbTaThl 0)OPMIIEHBI B BUe oTueTa. Jlanee CTyJeHT JOJKEH
3alUTUTH PabOTy, OTBETUB HA TEOPETHUECKUH WIIU MTPAKTUYECKHUM BOTIPOC.

Temartuka 1ab0paTOpHBIX paboT:

1 CoOop, mepemaua u oOpaboTka WH(OpMALMM, TOIYYEHHOW C JIaTUYUKOB
Pa3INYHBIX THITIOB

2 Pa3zpaboTka ycTpoiicTB Ha 6a3e mukpokonTposuiepa CC2530

3 [lepenaua napopmarnwu o nporokory TCP/IP

4 PazpaboTka ycTpoMCTB ¢ mcmnojib3oBanuem TexHonoruin XBee u CC2530-
ZNP

5 Ilpumenenne [1JIK OBEH s aBTOMaTH3anum 3JaHAA U COOPYKEHUM

Kpurepuu ouenku:
JlomyckaroTcs K 3alUTe BBIMOJHUBIINE JaHHYIO JTAOOPATOPHYIO PabOTy CTYIEHTHI
IIPU HAJTUYUKM KOPPEKTHO O0OPMIIEHHOTO OTYeTa. 3aluTa MPOUCXOIUT WK B hopme
co0ece0OBaHusl MO 3aTPOHYTHIM B pabOTe TEOPETUUYECKUM Bompocam Jekiui. [lo
pe3yabpTaTaM OTBETA BBICTABIIETCS OLEHKA «3aYTEHO» WIIH «HE 3a4TEHOY.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne n/m Bonpocsl k 3auery
1 COop nanubie 1 00paboTKa nHGOpPMAIUU B UHOPACTPYKTYpE 3MaHUN U
coopy>keHuid. OCHOBHBIE MPOTOKOJIbI MOJKIIOUYEHUS YCTPOUCTB.
’ Cucrembl oskapHO# curHanuzanuu. CamocpabaThiBaronne

OTHCTYIIUTCIIN.

JlaTunky cucTeMm noKapHOM CUTHAIN3ALUU

Cucremsbl PEUICBOro OIIOBCHICHM A

[IpoTuBOIIOKapHask aBTOMATHKA

Cucremsbl OXpaHHOﬁ CHUTHaJIM3allu1

Cuctembl TU(POBOTO BUACOHAOIIOACHUS

3
4
3)
6 CucTeMbl KOHTPOJIA U YIIPABIICHUS TOCTYIIOM
7
8
9

Pa3zpaboTka ycTpoiicTs, paboTaromux mo nporokory GSM

10 | Pa3pabotka ycTpoiicTB aiist pabotsl B cetr Wi-Fi

11 | PaguounTtepdeiic B GSM-ceTsix

12 | [Ipotokon BACnet

13 | Apxurtektypa «Knuent-cepep» B IP-ceTsix

14 Cetb Power-Line

[lepcnekTHBHBIEC HAIIPABICHUS ABTOMATU3allMA UHKEHEPHBIX CUCTEM
3IaHUM U COOPYKEHUN

16 | Pa3zpaboTtka ycTporicTB Ha 6a3ze ESP8266

CHnpHHKIEPHBIE U IPEHYEPHBIE CUCTEMBI aBTOMATHYECKOTO
I10KapOTYILIEHHUS

18 SIP nomodoHbI

19 | [Ipotokon SIP

20 JlaTuyuKu JBYKEHMS ISl BKIIFOUECHUS CBETA

21 | GSM VolP

22 | IIporokon ZigBee

23 PaspaboTka ycTpoiicTB Ha Oa3e paguomoaeMoB Xbee mis cereii ZigBee

24 Certs Thread

25 | IIpoduas ZigBee Home Automation

26 | [Ipoduas ZigBee Smart Energy

27 | IIpoduns ZigBee Light Link

28 | IIpoTokon Green Power

29 BiaumoneiictBue ceteil 3manuii ¢ |1P-ceTsamu

[Iporpammupyemsie sorudyeckue koHTposuieps! (IJIK) nms
aBTOMATH3allMM MHXEHEPHBIX CHUCTEM 3JIaHUI

SA3biku mporpammupoBanus [IJIK. SA3bik peneiinbix guarpamm (LD), s3b1k
byuknroHansHbIX 0J10K0B (FBD)




32 | A3biku nporpammupoBanust [1IJIK. S3bik ST

33 | Cnenuanu3upoBaHHbIE KOHTPOJLIEPHI

34 WHTennekTyanbHble HHCTAUIAIMOHHBIE ccTeMbI (KNX)
35 | [Iporpammuoe obecnieueane KNX

36 | IIporokosnr UART

37 | IIporoxoan SPI

38 | Mukpocxemsl flash-mamstu

39 | Texnonorus OTA

40 | JlaTYuKH OCBEIIEHHOCTH Pa3JIMYHBIX TUIIOB

41 | CC2530-ZNP

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

dopma
NnpoBeeHust
Cemectp POBe . Kputepun u HOpMBI OLIEHKH
NPOMEKYTOYHOI
arTecTauuu
3auer no umozam pabomul 8 cemecmpe,

«BavYTCHO»

eC  HEe3alMIeHa MaKCUMyM
oJIHa JJabopaTopHas pabota

aub60 no bunemam K 3auemy: €Ciu
BCE BOIIPOCHI OUJIETA PACKPBITHI;

«HE€ 3a4TCHO»

no Ounemam K 3auemy. €CIH
MHHAMYM OAMH BONpPOC HE
PaCKpBHIT;




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
w/n ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) MeToHYecKoe Mocoble, I'ox n3panus ounodaunorexe /
HpPAKTHEYM, Ip.) HaumeHoBaHue
IBC
1 | A. C. bopogckuii, M. IO. Boposckuii A. C. yaeOHoe ocooue 2017 OBC "IPRbooks"
Hlpeiinep [IporpaMMupoBaHre MUKPOKOHTPOILIEpa
Arduino B nHGOPMAIMOHHO-YTIPABIISIFOIINX
cucTtemax [DNeKTpoHHBIN pecypce] : yueO.
nocobue / A. C. boposckuii, M. 1O.
Hpeiinep. - Openbypr : OI'Y, 2017. - 113 c.
- ISBN 978-5-7410-1853-8.
2 B. A. ABneeB ABneeB B. A. yuebHoe mocobue 2017 9BC "IPRbooks"
[lepudepuiinpie ycrpoiicTBa: MHTEPEHCHI,
CXEMOTEXHHKA, MPOrpaMMHUPOBaHKE
[DnexTpoHHbIH pecypc] : yuebd. mocodue / B.
A. Aspees. - Capatos : [IpodoOpa3zoBanue,
2017. - 848 c. : mn. - ISBN 978-5-4488-
0053-5.
3 | P.C.TomnoB KommuekcHas aBTOMaTH3aIIUS B yueOHoe rmocooue 2020 3BC
9HEProcOepeKeHUU [OnexTpoHHbII "ZNANIUM.CO
pecype] : yueb. mocobue / P. C. N'onmoB [u M
ap.]. - Mocksa : UHOPA-M, 2020. - 312 c.
- (Boicmiee ob6pa3zoBanue. bakamaBpuar). -
ISBN 978-5-16-011982-3
4 | A. B. Aaapromus, B. P. AnapromuH A. B. ydeOHoe mocoone 2019 3BC
Cabanun, H. U. VYpasnenue u MHHOBATHKa B "KoHcynbpTaHT
TEIUI0dHEpreTHKe [DIeKTPOHHBIN pecypce] : cTyaeHra"

yuyebHoe mocobue a1 By3oB / A. B.
Aunppromna, B. P. CabGanun, H. W




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocooue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

CMUPHOB. - 2-€ U31., CTepeoTHIL. - MOCKBA :
WUznarensckuit jom MOU, 2019. - 391 c. -
ISBN 978-5-383-01343-4.

O.T. llepctHena, A. A.
[IIepcTHeBa

IlepcTHeBa O. I'.

WuTepdeiicel U TPOTOKOJIBI  IH(PPOBBIX
CUCTEM KOMMYTaluu [DJ1eKTpOHHBIN
pecypc] : yue6. mocodue / O. I'. lllepcTHeBa,
A. A. IlepctueBa. - HoBocubupck
Cubl'YTH, 2018. - 149 c.

yuebHoe mocobue

2020

9BC "IPRbooks"

C. H. Mawmoiinenko, A. B.
Edpumon

Mamoiisienko C. H.

Cetn 5BM u TEJIEKOMMYHUKAITUI
[DnexTpoHHBI pecypc] : yuel. mocodue / C.
H. Mawmoiinenxko, A. B. Edumor ;
Cubupckuii Toc. yH-T TEIEKOMMYHHUKAINH 1
nndopmaruku. - HoBocubupck : Cubl'YTU,
2018.- 130 c. : um.

yuebHoe mocobue

2018

9BC "IPRbooks"

C. C. I'ens0yx

I'eanoyx C. C.

Cetn 5BM " TEJIEKOMMYHHUKAIUH
[DnexkTpoHHBIN pecypc] : ApxurekTypa u
opranuzamus : yde6. mocodbme / C. C.
I'ensOyx. - Cankr-IleTepOypr : Jlansb, 2019.
- 208 c. : nn. - ISBN 978-5-8114-3474-9.

yuebHoe nocobue

2019

9bC "Jlaup"




8.2. Jlono/tHUTeIbHAS JTUTEpPATypa

Tun (yueOHuK, yueOHOe

KoanuecTBOo B
HAY4YHOM

Ne nocooue, yuedHo-
wn ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) METOIHUECKOE OCOBHe, I'ox u3nanus oudamoTeke /
npaKTHKYM, 1p.) HaumenoBanmue
IbC
1 | M. B. l'aneniepun TI'aasnepun M. B. y4eOHHUK 2020 O9BC
DNEKTPOTEXHUKA U JICKTPOHUKA «ZNANIUM.CO
[DnexkTpoHHBI pecypc] : yueoHuk / M. B. M»
laneniepuH. - 2-¢ u34. - Mocksa : Dopym :
NH®PA-M, 2020. - 480 c. - (Bsicmiee
obpaszoBanue. bakanaBpuar). - ISBN 978-5-
00091-660-5.
2 | E. A . Konosa, I'. A. Tloutak | Konosa E. A. yaeOHoe Tmocooue 2019 OBC "Jlanp"

AnroputMmsl 1 iporpaMmsbl. A3k C++
[DnexTponHsIit pecypc] : yued. mocodue / E.
A. Konosa, I'. A. [lonnak. - U3x. 4-e, crep. -
Cankr-IletepOypr : Jlans, 2019. - 384 c. -
ISBN 978-5-8114-4039-9




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX

CHUCTEM

1.

2.

10.
11.
12.

13.

JoxkymeHTanust 1npousBoAuTeNss 3JeKTpoHHOM TexHukun OAO «Anrctpem»: URL:
http://www.angstrem.ru/download/datasheet/

UccnenoBano B Poccum [DeKTpoHHBIM pecypc] : MHOTroONpeaMeT. Hayd. KypH. / Mock.
¢u3.-TexH. UH-T. — DNEKTPoH. XypH. — [onronpyausiit : MOTU, 1998— . — Pexum
JIOCTYyTIA K KYpH.: http://zhurnal.mipt.rssi.ru.

WebofScience[DnekTpoHHBI pecypc| : MyIbTUANCHMIUIMHApHAs pedepaTuBHas Oasza
nanabix. — Philadelphia:  ClarivateAnalitics, 2016— . — Pexum gocryma
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

Scopus[Dnekrponnsiii pecypc] : pebeparuBHas 0aza ganabix. — Netherlands: Elsevier,
2004— . — PexxumM jocTyma : scopus.com. — 3ari. ¢ 3kpana. — S13. pyc., aHri.
Elibrary[DnexTpoHHBI pecypc] : Hay4dHas dJeKTpoHHas Oubnmoreka. — MockBa : HOB,
2000— . — Pexxum moctyma : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL
SpringerLink[DnekTponnsiii pecype] : [0a3a mamnbix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — S3. aHri.

ScienceDirect[ DneKTpoHHBI pecypc] : KOJUIGKIHS JJIEKTPOHHBIX KHUT HW3/IaTENbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna :sciencedirect.com. — 3ari. ¢
3KpaHa. — 3. aHri.

NEICON[DnexTpoHHBIH pecypc] : 2TIeKTpOHHAs HHOOPMAIHS : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctymna :neicon.ru/resources/archive. — 3aru. ¢
JKpaHa. — 3. pyc., aHrIIL.

@OenepalibHbIil UTHCTUTYT MPOMBIIUIEHHON COOCTBEHHOCTH [DJEKTPOHHBIN pecypc]| : cailT
®denepanbHOr0 HMHCTUTYTA MPOMBIIUICHHONM COOCTBEHHOCTH- . - Pexum gocryma
http://www.fips.ru. — 3ar. ¢ skpana. — 5I3. pyc.

[TopTan npodeccrnonansroro coodmectna: http://easyelectronics.ru/

[Topran npodeccuonanbaoro coodmiectna: https://habr.com/hub/electronics/

"Enunoe OKHO JOCTYyTIa K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

Kypnan «CusoBasi 2JIeKTpOHUKAY [IIEKTPOHHBIA pecypc] : Hayd. )KypH. / — DIJIEKTPOH.
KypH. — Mocksa, Cankt-IletepOypr. — Pexxum goctyna k sxypH.: http://power-e.ru/

8.4. IlepeueHb NPOrpaMMHOIo odecre4eHust

Ne PexBu3uTHI 10r0BOpa
n/n Haumenosanue 10 (nara, HOMep, cpI(;K }IeﬁfTBl/lﬂ)
1 | Microsoft Windows HoroBop Ne 690 ot 19.05.2015r cpok
neiictBusi 0eccpoyHO
2 | Microsoft Office Standart Horoop Ne 690 or 19.05.2015r., -
oeccpouno;  Jloroop Ne 727 ot
20.07.2016r., cpok AeicTBuUs - OECCPOUHO
3 | Arduino CB000THOE TTPOTpaMMHOE OOecTeueHue
4 | CoDeSys CB000JTHOE TTPOTrPaMMHOE OOeCIIeueHUE
5 | Microsoft Visual Studio Community 2019 CB000THOE TTPOTPaMMHOE OOecTieueHue
6 | SmartRF Studio CB000O/IHOE ITPOrpaMMHOE 00eCTIeYeHUE



http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

8.5. Onucanue MaTepHAJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM AJIsl OCYyIIeCTBJIEHUS
00pa30BaTeILHOIO MPoOIEecca MO TUCHUILINHE

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX

Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs

/N | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMelIeHU JJIfl CAMOCTOATEILHON

pa6oThl o0yuarmmxcsi (HoMep ayJAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

2-511 Cronbl YUYCHUUYECKHE JIBYXMECTHBIC
YueOnass ayauropust Ui TpoBeAcHHS | (MOHOOJOK), Cronbl YUYEHUYECKUE
3aHATUN  JICKIMOHHOTO  THMHA.  YdeOHas | TpPeXMEeCTHBIE (MOHOOJIOK) CTOI

ayauToOpusi  JUIA  TPOBEACHUS  3aHATUH | MPEnoAaBaTeIbCKHMA,CTYI

CEMHHApPCKOro Tuna. YueOHas ayIuTOpus /Ui | PEnoiaBaTeIbCKui, JOCKa ayauTOpHas
1 | kypcoBoro mnpoeKTUpoBaHUS (BBIIOJIHEHMS | (MEIOBast)

KYpPCOBBIX PaboT). YueOHas ayautopus Uis
MIPOBE/ICHUS] TPYMIIOBBIX W WHAWBUIYAIBHBIX
KOHCynbTallMil. YueOHas ayautopus JUIs
MIPOBE/ICHUS 3aHATHA TEKYIIEro KOHTPOJIS U
MIPOMEXKYTOUYHOM aTTeCTaIuu.

3-504 Crosnbl ~ y4EHMUYECKHE  JIBYXMECTHBIE,
JlaGoparopus "MuKpoIpoleccopHasi TEXHUKA | CTY/bsl, KOMIIBIOTEPHBIE CTOJBI , JOCKa
Y KOMITBIOTEPHOE MOJIEIMpOBaHue" ayIuTOpHAasT , MOHUTOP Samsung

YueOnass ayautopust i nposedeHus | Mouutop - CTX . Mounutop ProView .
3aHATUN CEMUHAPCKOIO THUIIA. mouutopsl LG Flatron, ccucremusie 6110xu
YyeOHas aymutopusi  ans  kypcoBoro | Kompass, ccuctemusiii 6mox - ALAN
o | MPOCKTHPOBAHHS (BBIMIOJTHEHUS  KYPCOBBIX | CCUCTEMHBIN OJIOK - Antares, MAaHUITYJISTOP

pabor). tuna «Mbib» A-Tech, ManunynsTop THna
VYuebnas  aymutopus Il OpoBeneHus | «Mbiib»- Genius ,KnaBuarypa Mitsumi.
TPYMIOBBIX u unauBuayanbHeix | KmaBumarypa -  Clicker, KnaBuarypa-
KOHCYJIbTAINI Genius, kmaBuatypa - Chicony , mxkad ,
YyeOnass ayautopust Ui TPOBEICHHS | DKpaH, CTON W CTyld MpIOJaBaTelbCKUE,
3aHATHN TEKYIIEro  KOHTPOJS W | JKaJlo3H.

MTPOMEXKYTOUYHOMN aTTeCTaIuu.

3 I-401 ITomemenue TSt

CaMOCTOSITEILHOMN pa6OTBI CTYJACHTOB




