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Pabouyro nmporpamMmy coctaBuiI(u):
JIOTICHT, JTOIEHT, K.T.H. [Ipsaunor A.B.

(Oonxcrocmy, yuenoe seanue, cmenens, Pamunus 1.0.)

PeniensupoBanue padbodeil mporpaMMbl TUCHUTUIIMHBL:

X OtcyrcTBYyeT

Penensenr

(OondcHocmy, yuenoe 3eaue, cmenens, Pamunus 1.0.)

Pabouas nmporpamma qucuMIUIMHEBL cocTaBieHa Ha ocHoBaHuU GI'OC BO u yuebHOro niana
HaIpaBJIEHUS TIOJrOTOBKH (CIENaIbHOCTH)
11.04.04 DnexTpoHNKa 1 HAHODJIEKTPOHUKA

Cpok aeiicTBust padoueil nporpaMMbl IMCUMILIMHBI 10 «31» aBrycra 2028 r.

YTBEPXIAEHO

Ha 3acenanuu xadenpsl
[IpomblmneHHas AIEKTPOHUKA

(mpoToxoi 3acemanust No 7 ot «24» ¢espanst 2026 1.).



1. esab ocBOeHMS JUCUMILIIHHBI

Llenb ocBOeHMA JAUCHUIUIUHBI — (OPMHUPOBAHUE Yy CTYJACHTOB MPO(ECCHOHAIBHBIX
KOMIIETEHIIMH, HEOOXOTUMBIX IJIsi Pa3pabOTKM M SKCIUIyaTallud YCTPOWCTB C HMCHOJIb30BaHUEM
JAaTYUKOB MH(OPMALIMM, HA MPAKTHKE HAy4YUTh paboTaTh C DJIEKTPOHHBIMH H3MEPUTEIHLHBIMU
npudopaMu, MPUMEHSEMBIMH B 3JIEKTPOTEXHHUKE.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

I[I/ICI_II/IHJ'II/IHLI " NPaKTUKH, HA OCBOCHUHU KOTOPBIX 6a3preTc;[ JdaHHas AUCHUILIIMHA:

METOAbBI

MATEMATHYICCKOI'O

MOACIINPOBAHUA

OJICKTPOHHBIX

CXEM, KOMIBIOTEPHBIC

TCXHOJIOTHH B HAYYHBIX UCCIICAOBAHUAX

,ZII/ICHI/IHJ'II/IHBI " MIpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC )I&HHOIZ JUCITUITIIMHBI HCO6XO)II/IMO KakKk

npenecTBYIONIee:

BeinosiHeHue M 321U TA BBINYCKHON KBAJIH(QUKAMOHHOM padoThl

3. Ilnanupyembie pe3yJabTaThbl 00y4eHUsI

®opmMupyemblie U

I/IHI[HKaTOpl)I HOCTHKCHUSA

KOHTPOJINpyeMble S —— I[Inanupyemble pe3ybTaThl
KOMIIeTEeHI[UU o0y4eHust
(Ko 1 HAMUMEHOBaHUE)
(KOl ¥ HANMEHOBAHUE)

[TK-1 l'otoB IK-1.1 3Haer 3HaTh: NEPCIEKTUBHbBIC HAMPABICHUS
(dbopMyIHpOBaTH LETH U NepCIEKTHBHbIC Pa3BUTHS DIICKTPOHHUKH H
3aJ]auM HayYHBIX HaIpaBJICHUS pa3BUTHUS | HAHODJIEKTPOHUKH
UCCIICIOBAHUM B JJIEKTPOHHUKHU U | YMETh: yMeHue BbIOUpaTh
COOTBETCTBUHU C HAHOAJIEKTPOHUKHU M3MEPUTENbHBIN Mpuodop,
TEHIECHIUIMU U TIK-1.2 YmMmeet 00ecreunBaroIuil J0CTATOYHYIO
MEPCIeKTUBAMH Pa3BUTHS | 0OOCHOBAHHO BBIOMPATh | TOYHOCTH ITPU MUHUMAJIBHOM IICHE
AIIEKTPOHUKH H TEOPETUYECKHE U | Bnagets: TeOpeTUUECKUMHU U
HAHOSJICKTPOHUKH, a JKCIIEPUMEHTAJIbHbIE HKCMIEPUMEHTATIbHBIMU METOJJAMH U
TaKXe CMEXHBIX 00JIaCTel | METOMBI " CPEICTBA | CpeaCTBAMU HAYYHBIX UCCIICTOBAHHI
HAYKHU U TEXHUKH, pelieHus B C(OPMYITHPOBAHHBIX
croco0eH 000CHOBaHHO c(hOopMyJIUPOBAHHBIX po(eCCHOHAIBHOM JEATETLHOCTH
BBIOMpATh TeOpeTUYeCcKue | MpodeccruoHalbHBIX 3a1a4
U DKCIIEPUMEHTAJIbHbIE [IK-1.3 Bnageer
METO/JIbI U CPEJICTBA TEOPETUUECKUMHU u
pereHus IKCIIEPUMEHTATHHBIMHU
chopMyIHpPOBaAHHBIX METOJJaMU U  CpPEeICTBaMU
3ama4 HAYYHBIX HCCIICZIOBAaHUHA B

c(hOopMyJIUPOBAHHBIX

npohecCHOHATLHOM

JeSITeNIbHOCTH
[K-2 Criocoben [K-2.1 3Haer 3HaTh: CIoCcoObI pa3paboTku
paszpabaThIBaTh CIOCcOOBI pa3pabOTKH 3¢ (PEKTUBHBIX  aNTOPUTMOB IS
3 PeKTHBHBIE aNTOPUTMBI | Y3PPEKTHBHBIX AITOPUTMOB | COBPEMEHHBIX SI3BIKOB
pelieHus JUISL COBPEMEHHBIX SI3bIKOB | MPOTPaMMHUPOBAHHUS

chopMyIIMPOBAHHBIX
3aj1a4 C MCIOJIb30BaHHEM
COBPCMCHHBIX SAA3bIKOB
POrpaMMHPOBAHHUS U

IPOrpaMMHUPOBaHUS
[1K-2.2 YwMmeer
peanu3oBaTh NPOrPaMMHBIN
AJITOPUTM C ITIOMOILBIO

YMeTb: peanu3oBarh NPOrpaMMHBIN
QJITOPUTM C IOMOIIbIO COBPEMEHHBIX
SI3BIKOB IIPOTPaMMHUPOBAHHUS

Brnanets: peHICHUCM




dDopmupyeMble
KOHTpOJINpyeMble
KOMIeTeHIHH
(Koa ¥ HAMMEHOBAHUE)

HNHauKaTopsl 10CTHKEHUS
KOMIIeTeHIIU i
(Ko ¥ HANMEHOBAHUE)

[Lnanupyembie pe3yJbTaThl
o0yueHust

obecneunBarhb Ux

COBPCMCHHBIX A3BIKOB

c(hOpMYJIUPOBAHHBIX TEXHHUECKUX

IPOrPaMMHYIO POrpaMMHUPOBAHUS 3ajjay C MOMOIIIBIO TPOrpaMMHOMN
pean3anuio [IK-2.3 Bnageer peain3alnuy aIropuTMOB Ha

peleHreM COBPEMEHHBIX S3bIKax

c(OpMYITHPOBAHHBIX IPOTPaMMUPOBAHUS

TEXHUYECKUX 3a/1a4 C

IIOMOILBIO IIPOrPaMMHON

peanu3anuy aropuTMOB Ha

COBPEMEHHBIX S3bIKAX

IPOrpaMMHUPOBAHUS
I1K-3 TI'oToB TIK-3.1 3HaeT 3HaTh: OCHOBHBIC TPUHITUTIBI
OCBaMBaTh MPUHIIMIIEI OCHOBHBIE TPUHLIUIIBI IUIAHUPOBAHMS HIKCIIEPUMEHTA
IUTAHUPOBAHMS U METOJIbl | IJIAHUPOBAHUS YMeTh: UCHO0IB30BaTh METObI
aBTOMaTH3alluu JKCIEpUMEHTA aBTOMATH3allM1 HKCIIEPUMEHTA Ha
sKcriepuMenTa Ha ocHoBe | [1K-3.2 Ymeer OCHOBE MH(OPMAIIHOHHO-
MH(POPMALIMOHHO- UCIIOJIb30BaTh METOIbI U3MEPUTENIbHBIX KOMILUIEKCOB
MU3MEPUTEIBHBIX aBTOMATH3aIHH BrnaneTs HaBBIKaMH MTOBBITIICHUS
KOMIIJIEKCOB KaK CpPeJICTBA | SKCIIEPUMEHTA Ha OCHOBE TOYHOCTH ¥ CHHIKEHHMS 3aTpaT Ha
TIOBBIIIEHUS] TOYHOCTH H MH(POPMaIMOHHO- MPOBE/ICHUE SKCIIEPUMEHTA C
CHIDKEHHSI 3aTpat Ha ero U3MEPUTENIbHBIX HOMOIIBI0 MH(POPMALIMOHHO-
IIPOBEJICHHUE, OBJIAJIEBaTh | KOMILJIEKCOB MU3MEPUTEIIEHBIX KOMIUIEKCOB,
HaBBIKAMH U3MEPEHUN B [1K-3.3 Bnaneer UCIIOJIb3YEMBIX B PEaJIbHOM BPEMEHH

peaJIbHOM BPEMEHHU

HaBbIKaMU MOBBIIICHUS
TOYHOCTH U CHUKEHHUS
3aTpar Ha IPOBEACHUE
9KCHEPUMEHTA C TIOMOIIIBIO
MH(POPMaIMOHHO-
U3MEPUTENIbHBIX
KOMILIEKCOB,
UCIIOJIb3YEMBIX B PEaIbHOM
BpPEMEHHU

[1K-6 Crnocoben
aHAJM3UPOBATh COCTOSTHUE
HAay4HO-TEXHHYECKOM
po0JIEMBI ITyTEM
noabopa, U3y4eHus u
aHaJM3a JUTEPATYPHBIX U
NaTEHTHBIX HCTOYHUKOB

T1IK-6.1
HOPMAaTHUBHYIO
JIOKyMEHTALHUIO,
pErIaMEeHTUPYIOILY IO
COCTaBJICHHE TEXHHYECKUX
33JJaHU Ha BBIIIOJIHEHUE
MPOEKTHBIX PadoT

3Haer

[1K-6.2 Ywmeer Ha
OCHOBE TpeboBaHu
HOPMaTHUBHOMN

JOKYMEHTAIlUM U ONHMCAHUIM
OCHOBHBIX TIapaMeTpoOB U
npaBuil PyHKIMOHUPOBAHUS
NEKTPOHHBIX  CXeM U
YCTPOUCTB (hOpMyIUpOBaTH
HEeJW U 33/a4d MPOEKTHBIX
paboT MO MPOEKTUPOBAHMIO

3HaTh: HOPMAaTUBHYIO
JIOKYMEHTAIUIO, perilaMeHTHPYIOIIYIO
COCTaBJICHUE TEXHUYECKUX 3aJaHul
Ha BBINOJIHEHUE IPOEKTHBIX padoT

YMeTh: Ha OCHOBE TpebOBaHUM
HOpMaTI/IBHOI\/’I JAOKYMCHTAIlUU U
OMHCAaHUN OCHOBHBIX NTAPaMETPOB U
npaBuil GyHKIMOHUPOBAHUS
AIIEKTPOHHBIX CXEM U YCTPOICTB
dbopMyIUpOBATh MENIN U 3a/1a41
MPOEKTHBIX PadOT IO
IMPOCKTUPOBAHHUIO 3JICKTPOHHBIX
pubOOpPOB, CXEM U YCTPOHCTB
PA3TUIHOTO HAa3HAYCHHS

BnageTh: HaBEIKAMU COCTABJICHHS
TEXHUYECKHUX 3aJIaHUH Ha
BBITIOJIHCHHE IMPOCKTHBIX padoT




dDopmupyeMble
KOHTpOJINpyeMble
KOMIeTeHIHH
(Koa ¥ HAMMEHOBAHUE)

HNHauKaTopsl 10CTHKEHUS
KOMIIeTeHIIU i
(Ko ¥ HANMEHOBAHUE)

[Lnanupyembie pe3yJbTaThl
o0yueHust

AIIEKTPOHHBIX  MPHOOPOB,
CXeM u YCTPOMCTB
pa3IMYHOrO Ha3HAYCHHS
I1K-6.3 Bnaneer
HaBBIKAMU COCTaBIICHUS
TEXHUYECKUX 3aJaHUi Ha
BBITIOJTHCHHE  MPOCKTHBIX
pabor

I1K-7 I'oros
OIpeNeNsITh Lely,
OCYILECTBIISATh
MIOCTaHOBKY 3a/1a4
MIPOCKTHPOBAHUS
AJIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOUCTB
pasIUYHOro
(YHKIIMOHATIHLHOTO
Ha3HAueHUs,
MOJIrOTABIIUBATh
TEeXHUYECKHE 3aJaHUs Ha
BBITTOJIHEHHUE MTPOSKTHBIX
pabor

IK-7.1 3HaeT
IpUeMbl IPOEKTUPOBAHUS
YCTPOUCTB, MPUOOPOB U
CHCTEM 3JIEKTPOHHOM
TE€XHUKH, OCHOBHBIE BU/IbI
HPOEKTHO-
KOHCTPYKTOPCKOU
JOKyMEHTallu1

[IK-7.2 YmMmeer
pa3pabaTbIBaTh
CIpYKTYpPHEIE,
(GyHKLHOHAbHBIE,
MPUHOUITHAIIBHBIC CXCMbI
JIEKTPOHHBIX YCTPOUCTB U
npubopoB

I1K-7.3 Bnaneer
HaBBIKAMH COCTaBJIEHHUS
CHUCTEM DJICKTPOHHOU
TEXHHUKH U3 OTIEILHBIX
y3JI0B ¥ TIPOEKTHPOBAHUS
X KaK €IUHOTO IEJIOr0

[1K-7.4 Ywmeer
pa3pabaThIBaTh MPOECKTHO-
KOHCTPYKTOPCKYIO
JIOKYMEHTAITUIO B
COOTBETCTBUHU C
METOTUICCKUMU H

3HATh: APXUTEKTYPY ¥ MPUHITHI
paboThl COBPEMEHHBIX
WHTEIICKTYITbHBIX
WHCTAUISIITMOHHBIX cucTeM (KNX);

YMeTh: pa3pabaTbiBaTh HOBbIE
AIIEKTPOHHBIE YCTPONUCTBA AJIsi CUCTEM
MOKAPHOM CUTHAIU3AIUH,
MIPOTUBOMOXKAPHOI aBTOMaTUKU U
PEYEBOTrO OTIOBEIIECHUS, CHCTEM
ABTOMATHU3AIMH UHKEHEPHBIX CUCTEM
3JIaHUsl, CUCTEM KOHTPOJIS U
yIOpaBlIeHUs TOCTYIIOM, CUCTEM
OXPaHHOW CUTHAIHM3AIUN H CUCTEM
1M (HPOBOTO BUICOHAOIIOICHHS;

Bnaners: HaBbIKaMu paboOTHI C
COBPEMEHHBIMU IIPOECKTHBIMU
KOMITBIOTEPHBIMH ITPOTPAMMaMHU;

HOPMaTHUBHBIMU
TpeOOBAHUSIMU
ITK-8 Criocoben [1K-8.1 Jomken
3HaTh: HOMEHKJIATYpy COBPEMEHHBIX
MIPOEKTUPOBATH 3HATh HOMEHKJIaTypy N
. . YCTPOWCTB, TPUOOPOB U  CHUCTEM
yCTpOiicTBa, MPUOOPHI U COBPEMEHHBIX  YCTpPOMCTB, .
N AJIEKTPOHHON TEXHUKHU
CHCTEMBI 3JIEKTPOHHOMN pudOpoB u CHUCTEM
TEXHUKHU C YUCTOM BJICKTpOHHOfI TEXHHUKHN VYMeTh: IIPOEKTUPOBATH yc”[pof/'[(;TBa,
3aJIaHHBIX TpeOOBaHUM TIK-8.2 Jomxen PUOOPHI U CUCTEMBI DJIEKTPOHHOM
YMCTb HNPOCKTUPOBATD | TEXHUKH C YYETOM 3aJaHHBIX
YCTpOHCTBa, TpPUOOPBI U | TpeGoBaHMil
CUCTEMBI BJICKTPOHHOH | BrasieTh: NpUeMaMK aBTOPCKOTO
TCXHUKH c YYCTOM | conmpoBOXKICHHSI pa3padaThIBAEMbIX




dDopmupyeMble
KOHTpOJINpyeMble
KOMIeTeHIHH
(Koa ¥ HAMMEHOBAHUE)

HNHauKaTopsl 10CTHKEHUS
KOMIIeTeHIIU i
(Ko ¥ HANMEHOBAHUE)

[Lnanupyembie pe3yJbTaThl
o0yueHust

3aJJaHHbBIX TPEOOBAHMIA

YCTPOMCTB, MPUOOPOB U CUCTEM

I1K-8.3 Homxen AJIEKTPOHHOW TEXHUKHU

BJIAJIETh npueMaMu

aBTOPCKOTO

CONPOBOXKIACHUS

paspabaTbIBaeMbIX

YCTPOMCTB, NpUOOPOB U

CUCTEM AIIEKTPOHHOMN

TEXHUKU
[1K-9 CnocobeH [1K-9.1 Jomxen 3HaTh: METOINYECKHE u
pa3zpabaThIBaTh IPOEKTHO- | YMETh CaMOCTOSITEJIbHO | HOPMaTUBHBIE TpeboBaHUs,
KOHCTPYKTOPCKYIO MIPOEKTUPOBATH MOJIyJIH, | IPEeIbSABISIEMbIC K pazpaboTke
JIOKYMEHTAIIUIO B 0J10KH, CHUCTEMBI U | MPOEKTHO-KOHCTPYKTOPCKOM
COOTBETCTBHUHU C KOMIUIEKCHl ~ JJIEKTPOHHBIX | IOKYMEHTAllUM  HAa  KOHCTPYKIIUHU
METOJAMYECKUMU U CPEJ/ICTB C YYETOM 3aJ[aHHBIX | DJIEKTPOHHBIX CPEJICTB
HOPMAaTHUBHBIMH TpeOoBaHMi YMeTh: caMOCTOSTENHEHO
TpeOOBaHUAMU [1K-9.2 Jomxen IPOEKTUPOBATH MOYJIH, OJIOKH,

3HaTb  METOJUYECKHE M | CUCTEMBI U KOMILIEKCHI SJIEKTPOHHBIX

HOPMAaTUBHBIC Tpe6OBaHI/I$I,

NpPEAbSBISIEMBbIC K
pa3paboTke MIPOEKTHO-
KOHCTPYKTOPCKOU
JIOKYMEHTalu1 Ha
KOHCTPYKIHUU 3JIEKTPOHHBIX
CPEICTB

I1K-9.3 Jomxen
BJIA/IETh HaBBIKAMU
pa3paboTKu MIPOEKTHO-
KOHCTPYKTOPCKOU
JIOKyMEHTaluu Ha

KOHCTPYKIHU DJICKTPOHHBIX
CPEICTB B COOTBETCTBUH C
METOANYCCKUMU n
HOPMAaTHUBHBIMHU
TpeOOBAHUSIMU

CPEICTB C YYETOM 3a/IlaHHBIX
TpeOOBaHMI

Bnanets: HaBbIKaMu pa3pabOTKU
IIPOEKTHO-KOHCTPYKTOPCKOM
JIOKYMEHTAIlMU Ha KOHCTPYKLIUU
AJIEKTPOHHBIX CPEJICTB B
COOTBETCTBUU C METOJAUYECKUMU U
HOPMAaTUBHBIMU TPEOOBAaHUSIMHU




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

Mopnyas (pa3aeon)

Bun
y4eOHoit
padoThI

HaunmeHnoBanue TeM 3aHATHH
(y4eOHOI1 padoTHI)

Cemect

Oonbem,

Baaa
bl

HNHurepakrus,
4.

DopMbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI' 0
cpeacrsa)

Mopynsb 1. JlaTuriku B cucteMax
cOopa JaHHBIX

Jlexk, JIa0,
Hp, Cp

1 COop nauHbBIX U 00paboOTKa
nH(popmanu B UHPpPaCTPyKType
3IaHUN U COOPYKEHUIN

2 CucteMbl OKapHOM
CUTHAJIN3aI[UU

3 JIaT4uKu CUCTEM TOKapHOM
CUTHAJIN3aI[UU

4 CucTeMbl pe4eBOT0 OMOBEIICHUS

18

3amrura JIP

Monyns 2. UnTepdeiicsl nepenayn
TaHHBIX B 3JIEKTPOHHBIX CHCTEMax
3IaHUI

Jlex, J1a0,
Lp, Cp

1 Zigbee

2 YnpaBiieHHE OCBEUICHUEM

3 CucteMbl KOHTPOJIS U
yIpaBiIeHUS TOCTYIIOM

4 CucteMbl OXpaHHOU
CUTHAJIN3aUuU

5 Cuctemsl nupoBOTO
BUICOHAOIIOAEHA

6 [IpoTuBONIOKApHAS ABTOMATHKA

18

3amrura JIP

Mopyns 3. [Ipumenenue
MPOTPaMMHUPYEMBIX JIOTHUECKUX
koHTpoJuepoB (ITJIK) mst
ABTOMATHU3AIIMN MHXXEHEPHBIX
CHCTEM 3JaHUN

Jlex, J1a0,
Hp, Cp

1 TIK mig aBToMaTu3ammuu
WHXEHEPHBIX CUCTEM 3/IaHUMN

2 A3biku nporpammupoBanus [TJIK.
SA3bIk peneitnbix quarpamm (LD),
SI3BIK (DYHKIIMOHAIBHBIX OJIOKOB
(FBD)

3 S3biku nporpammupoBanus [1JIK.
S3pik ST

4 Cnenuaau3upoBaHHbIE

18

3amrura JIP




DopMbI TEKYLLET0

Bun . HaumeHnoBaHue T€M 3aHATHI Cemect | O0bem,| bana | UnTepakTHB, KOHTpOIH
Mopnyas (pa3aean) y4eOHoi N (HamMeHOBaHHe
(y4eOHOI1 padoTHI) p 4. bl 4.
padoThI OLIeHOYHOI0
cpeacrsa)
KOHTPOJLJIEPHI
Monayns 4. UHTeeKTyaabHble Jlek, JIa6, | 1 aTemIeKTyanpHbIe 4 18 - - auura JIP
mHcTaUIsIoHHble cucteMbl (KNX) |IIp, Cp,  |MHCTaJUISILIMOHHBIE CHUCTEMBI
ITA 2 IIporpamMmMmHOe oOecTieueHne
KNX
3 IlepcnieKTUBHBIE HAIIPaBJICHUS
ABTOMATHU3ALMHI UHKEHEPHBIX
CHCTEM 3JIaHUI U COOPYKEHUM
4 Pa3paboTka yCTpOHCTB Ha Oa3e
ESP8266 u ESP32
Hroro:| 72 -




5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH

1

1.1.
1.2.
1.3.
1.4.
L.5.

TeXHOJIOrHH TPAJUIIMOHHOTO 00y4YeHUS

JleKunoHHbIE 3aHATHS

[TpakTuyeckue 3aganus

CamocrosiTenbHas padboTa

JlaGopaTopHble 3aHATUS

WupuBuayanbHbIE JOMalmIHWE 3alaHusi (B KadecTBE BOMpOca K  3alluTe

nabopaTopHOil paboThI)

2

2.1.

3

3.1.
3.2.
3.3.

4

4.1.

5

5.1.
5.2.
5.3.

TexHOJIOTHsI MOYJIBHOTO O0YYeHHSI

Pa3buTHe npenogaBaeMoro Marepuaia Ha OTACIbHbBIC MOIYIIN
TexHosorust MpoOIEMHOT0 00yUCHHS

OBpucTHUeckas decena

Huckyccns

VYuebHoe uccieoBaHne

TexHouorust 00y4EeHHUS B COTPYIHHYESCTBE

Pa3OueHne cTy1eHTOB Ha KOMaH/IbI TSl PEIICHHS KOHKPETHBIX 3aa4
WHTepaKTUBHBIC TEXHOJIOTUH

JleMOHCTpalMOHHBIN MeTO 00y4YEeHUS

Pa6ora B rpynmax

OBpucTHUecKas decena

6. MeToauueckne YKazaHusd M0 OCBOCHUI0 THCHUIIJIMHBI

PexoMenayercsi mocemenre JTeKIMOHHBIX U MPAKTUYECKUX 3aHATHUH; CAMOCTOATEIbHOE H3yueHUE
MaTtepuaa; BBITOJIHEHHE J1a00paTOpHBIX paboT, 0OpMIIEHHE OTUYETOB IO JIA0OPATOPHBIM paboTam

" UX 3alluTa.



7. OueHo4YHbIE CPeACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koa koHTpOoIMpyemMoii KoMIeTeHIMT HaumenoBanue
Cemectp
(WM ee 4ACTH) OLIEHOYHOI'0 CpeACTBA
4 IIK-1; IIK-2; I1IK-3, T1IK-6,I1K-7, Omuemvl no 1abopamoprvim pabomam
I1K-8, T1K-9. Bonpocwi k 3auemy: ece

7.2. TunoBblie 3alaHusl WJINK UHBIC MaTEepUaJibl, H606X0)]I/[Mble AJIA TEKYIIEro KOHTPOJIsA

7.2.1. BeinosiHeHMe ¥ 3aimmTa 1a00paTopHbIX padboT

(HaumeHoBaHUE OYEHOUHO20 CPedCmBa)

TunoBoii(bie) mpuMep(bl) 3agaHusi(Mid)
BrimonauTh 1abopatopHyto padoTy, opopMUTE OTUET 10 TabopaTOPHOH paboTe 1 3aIIUTUTH €r0

KpaTkoe onucaHue U perjiaMeHT BbITIOJTHEHUsI

JlaGopaTopHble pabOTHl BBIMONHAIOTCS B Opuragax. JlaGopartopHas 0DKHA OBITh
BBITIOJTHEHA, a Pe3yJIbTaThl OPOPMIICHBI B BUE OoTueTa. Jlaiee CTyICHT JIOJDKEH 3alllUTUTh padoTy,
OTBETUB HA TEOPETUICCKHUI WM TIPAKTUICCKUN BOIIPOC.

TemaTnka 1a00paTOPHBIX padoOT:

1 Coop, nepenava u 006paboTka HHPOPMAITUH, TOTYICHHOHN C TATIMKOB PA3TMYHBIX THUIIOB
2 Pa3paboTka ycTpoiicTB Ha 6a3e MukpokoHTposuiepa CC2530

3 Iepenaua nadopmaryu o npotokory TCP/IP

4 Pa3zpaboTKa yCTpOMCTB ¢ ucnosib3oBaHueM TexHojoruii XBee u CC2530-ZNP

5 IIpumenenue ITJIK OBEH nns aBTOMaTu3anuu 31aHU U COOPYKEHUN

Kputepumn onenku:
JomyckaroTcs K 3allldTe BBITOJHUBIINE JaHHYIO J1a0OpaTOPHYIO pabOTy CTYACHTHI MPH HATMYUU
KOPPEKTHO O(OpPMIIGHHOTO OTYeTa. 3alluTa MPOUCXOMUT WM B (opMme cobeceoBaHUS 10
3aTPOHYTHIM B paboTe TEOpETHUECKUM BoIpocaM Jekiui. [lo pesynbratam OoTBeTa BBICTaBISETCS
OIICHKA «3aYTEHOY» WJIU «HE 3aYTCHO.




7.3. OneHo4Hble cpeacTBa A NMPOMEKYTOYHOH ATTECTAMM IO WTOraM OCBOCHMS
AUCHMILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAllul

Cemectp 4
Ne i/ Bomnpocel K 3a4eTty

1 C6op nannbie 1 00paboTKa HHPOpPMAIUHN B HUHPPACTPYKTYPE 3MaHUHA U COOPYKEHHIA.
OcHOBHBIE MPOTOKOJIbI OJIKIIOYESHHS] YCTPOICTB.

2 Cuctembl moxkapHo# curHanuzauu. CaMocpabaThIBalONINE OTHETYITUTEH.

3 JlaTuuKH cCUCTEM MOXKAPHOM CUTHAIHU3AINH

4 CucTeMbl PeUYeBOr0 OMOBEIICHUS

5 [TpoTuBOMNOKApHASE ABTOMATHKA

6 CucTeMbl KOHTPOJISI M YIIPABJICHUS JOCTYTIOM

7 Cucrembl OXpaHHON CUTHAIU3ALUU

8 Cucrembl Iu(pOBOrO BUICOHAOIIOICHUS

9 Pa3paboTka ycTporcTB, paboTarmumx mno npotokory GSM

10 Pa3paboTka ycTpoiicTB 1ist paboTsl B cetd Wi-Fi

11 Pammountepdeiic B GSM-ceTsix

12 [Tporokon BACnet

13 Apxurektypa «KnueHnt-cepep» B IP-ceTsix

14 Cets Power-Line

15 HepCHeKTI/I]iHBIe HapPaBIIEHUS! aBTOMATU3AIIMN WHXEHEPHBIX CHCTEM 3JIaHUN U
COOPYKEHUI

16 Pa3pabotka yctpoiict Ha 6aze ESP8266

17 CripuHKJIEpHBIE U ApEHUYEpPHbIE CUCTEMbl aBTOMATUYECKOTO MOKAPOTYIICHHUS

18 SIP momodoHBI

19 IIpotokon SIP

20 JlaTuuku ABMOKEHMS JJIsl BKIIFOUEHMS CBETa

21 GSM VolP

22 [Tporokon ZigBee

23 Pa3paboTka ycTpoiicTB Ha 6a3e paguomoneMoB Xbee s cereit ZigBee

24 Cetp Thread

25 [Tpoduns ZigBee Home Automation

26 [Tpoduns ZigBee Smart Energy

27 [Tpodwie ZigBee Light Link

28 [Iporokon Green Power

29 BsaumogeiictBue ceteit 3qanuii ¢ [P-ceTsamu

30 IIporpammupyemslie JIOTHYECKHE KOHTPOJLIEPE! (IIVIK) nyis aBTOMaTH3AIMA
MH)XCHEPHBIX CHCTEM 3/IaHUI

31 S3b1ku nporpammupoBanus ITJIK. S3bik peneitnbix nuarpamm (LD), 361k
¢dbyakmroHaasHbIX 6;10k0B (FBD)

32 SA3biku nporpammupoBanus IUIK. A3pix ST

33 Crneunanu3upoBaHHbIE KOHTPOJLJIEPHI

34 WuTennekryanbHble HHCTALIsMOHHbBIE cucTeMbl (KNX)

35 ITporpammuoe obecrieueHne KNX

36 [Tporokon UART

37 [TIpoTokoa SPI

38 Mukpocxewmsl flash-mamsTu

39 Texnomorust OTA
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CC2530-ZNP

7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

Cemectp

dopma
NpOBeIeHus!
NMPOMEKYTOYHOM
arTecTaluu

Kpurtepnu u HOpMBbI OLlEHKH

3auer

«3a4YTCHO»

no umoeam pabomul 8 cemecmpe,
€CITM  HEe3alWIIeHa MaKCUMyM
oJHa nabopaTopHas pabora

aubo no bunemam K 3auemy: €Cin
BCE BOIIPOCHI OUJIETA PACKPBITHI;

«HE 3a4YTCHO»

no oOunemam K 3auemy:. €CIH
MHHAMYM  OAHMH BONpPOC  HE
PACKpBbIT;




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

Tun (yueOHuk, yuedHoe

KoauuecTtBO B
HAY4YHOI

Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJioBoK) Tox u3nanus onodauortexe /
n/n METOANYECKOe Mmocoone,
IpAKTHEYM, 1P.) HaumenoBanue
IBC
1 | ABnees, B. A. Kontpomnepst Arduino B MOOMIIBHBIX yuebHoe rmocodue ams 2021 9bC
poboTax BY30B "ZNANIUM.CO
MH
2 | B. H. IiBaHos. [TporpamMmmupoBanue JIOTHYECKHUX yueOHoe rocobue 2023 9BC
KOHTPOJIIIEPOB "ZNANIUM.CO
M"
3 | A.JL. 3onkuH. MUKpPOKOHTPOIIIEPHI U MUKPOITPOLIECCOPHI B y4ueOHoe mocodue 2025 OBC "Jlanp"
CHCTEMaxX YIpPaBICHUS TEXHOJIOTUICCKHUMU
npoleccaMmu
4 | B. B. Kanrun, E. M. Kontpomnepst Arduino B MOOHIBHBIX y4yeOHoe ocodune 2025 ObC
Kanrus. poboTax u IpoHax "ZNANIUM.CO

MH




8.2. lonosiHuTeILHAS JIUTEPATYPa

KouuuyecTBO B
HAY4YHOI
TI'on n3manus oudamnoTekxe /
HaumeHnoBanue
9BC

Tun (yueOHuk, yuedHoe

Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3aryiaBue (3arojioBoK)
METOANYECKOe MmMocoone,

NPaKTHKYM, JAP.)

1 M. B. l'anbnepun I'aabnepun M. B. y4eOHMK 2020 9bC
DIIEKTPOTEXHUKA U JIEKTPOHUKA «ZNANIUM.CO
[DnexTpoHHBI pecypc] : yueObHuk / M. B. M»
lanbnepun. - 2-e uzn. - Mocksa : @opywm :
NH®PA-M, 2020. - 480 c. - (Beicmiee
obpasoBanue. bakanaBpuar). - ISBN 978-5-
00091-660-5.

2 | E. A. Konona, I'. A. Ilomntak | Konosa E. A. yueOHoe rocobue 2019 OBC "Jlanp"
Anroput™Msl 1 mporpaMmsl. A3eik C++
[DnexkTponHsIii pecypc] : yued. mocodue / E.
A. Konosa, I'. A. [lonnak. - U3n. 4-e, crep. -
Cankr-IletepOypr : Jlans, 2019. - 384 c. -
ISBN 978-5-8114-4039-9

3 | A. C. boposckuii, M. IO. Boposckuii A. C. yueOHoe rocodue 2017 9bC "IPRbooks"
[peiinep [IporpaMMupoBaHue MUKPOKOHTPOJLIEPA
Arduino B nH($pOpMalMOHHO-YTIPaBISIOIINX
cucTtemax [DNeKTpOHHBIN pecypc] : yueO.
nocobue / A. C. boposckuii, M. 1O.
Mpeiinep. - Opendypr : OI'Y, 2017. - 113 c.
- ISBN 978-5-7410-1853-8.

4 | B. A. ABnees AsjieeB B. A. yueOHOoe mocodue 2017 3bC "IPRbooks"
[Tepudepuiinbie ycTpoiicTBa: MHTEPEUCHI,
CXEMOTEXHHKA, pOTrpaMMHUPOBAHHE
[DnexTpoHHEI pecypc] : yueb. mocodue / B.
A. Aspees. - Capatos : [IpodobpazoBanue,
2017. - 848 c. : un. - ISBN 978-5-4488-
0053-5.




Tun (yueOHuk, yuedHoe

KoauuecTBo B

HAY4YHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3arsiaBue (3aroJjioBoK) Tox n3nanus onodauortexe /
n/n METOANYECKOe Mocoone,
IpAKTHEYM, 1P.) HaumenoBanue
P > AP 3BC
5 | C. H. MawmoiuneHko, A. B. Mawmoiinenko C. H. yuebHoe nocobue 2018 3BC "IPRbooks"

Edumos

Cetn 5BM u TEJIEKOMMYHUKAIIHI
[DnexTpoHHBIi pecypc] : yueb. nocobue / C.
H. Mawmoiineaxko, A. B. Edumor ;
Cubupckuii Toc. YH-T TEIEKOMMYHHKAIUN 1
uHpopmatuku. - HoBocubupck : Cubl'YTH,
2018.-130c. : um.




8.3. Ilepeyens mpogeccMOHAIBHBIX 0a3 JaHHBIX M MH(OPMALMOHHBIX CIIPABOYHBIX

CHUCTEM

1.

2.

10.
11.
12.

13.

Joxymenrtanusi npousBoguTens anekTpoHHOM TexHukn OAO «Anrcrpem»: URL:
http://www.angstrem.ru/download/datasheet/
UccnenoBano B Poccun [DnexTpoHHBIN pecypc]| : MHOTOMpEAMET. Hayd. XypH. / Mock.

¢u3.-TexH. UH-T. — DJEKTpoH. XypH. — Jonronpyausiii : MOTU, 1998— . — Pexum
JIOCTYyTIA K KypH.: http://zhurnal.mipt.rssi.ru.

WebofScience[ DnekTpoHHbIH pecypc] @ MyJIbTHIUCHMIUIMHApHas pedepartuBHas 0Oaza
nanubix. —  Philadelphia:  ClarivateAnalitics, 2016— . — Pexum jgocryma

apps.webofknowledge.com. — 3arn. ¢ skpana. — 3. pyc., aHr.
Scopus[DnekTponHbIii pecypc] : pedepatuBHas 06a3za manHeix. — Netherlands: Elsevier,

2004— . — Pexxum J1ocTyma : scopus.com. — 3ari. ¢ 3KkpaHa. — 3. pyc., aHrJL.

Elibrary[ OnexTpoHHBII pecypc] : HayuHas >JeKTpoHHas Oubnuoreka. — Mocksa : HOB,
2000— . — Pexxum nioctyna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.
SpringerLink[OnexkTponnsiii pecype] : [0a3a nmanHbIX]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. aHri.

ScienceDirect[ OnekTpoHHBIM pecypc| : KOJUIGKIUS SJIEKTPOHHBIX KHUT H3AaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyma :sciencedirect.com. — 3ari. ¢

9KpaHa. — 3. aHr.

NEICON[2neKkTpoHHBIH pecypc] : aeKTpoHHas HH(OpMAIHs : apXUB HAyYHBIX JKYypPHAJIOB.
— Mocksa : HOMKOH, 2002— . — Pexxum goctyma :neicon.ru/resources/archive. — 3ari. ¢
9KpaHa. — SI3. pyc., aHII.

denepanbHbIil UHCTUTYT MPOMBIIIJIEHHON COOCTBEHHOCTH [DIIEKTPOHHBIN pecypc]| : caT
denepanbHOr0 MHCTUTYTAa MPOMBIIUICHHOH COOCTBEHHOCTH- . - Pexum jgoctyma
http://www.fips.ru. — 3arm. ¢ sxpana. — f3. pyc.

[Toptan npodeccuonansHoro cooduectna: http://easyelectronics.ru/

[Topran npodeccronanpsuoro coodmectna: https://habr.com/hub/electronics/

"Enunoe OKHO JIOCTyTa K o0pa3oBaTeNbHBIM pecypcam”
http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

Kypnan «CunoBast 3IeKTpOHUKA» [DIEKTPOHHBIN pecypc] : Hayd. KypH. / — DJEKTPOH.
KypH. — MockBa, Cankt-IletepOypr. — Pexum nocryna x xxypH.: http://power-e.ru/

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne Haumenosanue IO PexBu3uTEI zmrmsgpa
n/n (naTa, HOMep, CPOK JielicTBHUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc neicTBUs — 6ECCPOUHO;
KOHTPAkT Ne 1653 ot 14.12.2018, cpok
JeHCTBHUS — OECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeicTBUSL — 6ECCPOUHO
AcademicEdition
3 | Arduino CB0001HOE ITpOrpaMMHOE oOecreueHue
4 | CoDeSys CB0001HOE ITPOrpaMMHOE O0ecTieueHue
5 | Microsoft Visual Studio Community 2019 CB0o0O0HOE TpOTpaMMHOE 00ecTIeueHNe
6 | SmartRF Studio CBo0o1HOE ITPOrpaMMHOE O0ecTIieueHUE



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

8.5. Onucanne MarepHaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMON 1JIs1 OCYLIeCTBJICHHSA
o0pa30BaTe/IbLHOIO NMpoLecca Mo JUCUHIIIMHE

HaumeHoBaHMe 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JAp. 00bEKTOB /JIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000PY/A0BAHMA
N/ | NMPaKTHYeCKHUX U Ja00paTOPHBIX 3aHATHIA,
NOMeIeHUH IJIS CAaMOCTOATEILHOMI

padoThl o0yuyarouuxcs (HoMep ayAUTOPUHN)
D-511 Yuebnas ayauropus st mpoeneHust | CTObl yYeHMUECKHUE IBYXMECTHBIE
3aHSATHN JEKITUOHHOTO THITA. Y4eOHas (MOHOOJIOK) , CTOJIBI YYCHUYECKHE
ayJIUTOpUS JJIsl IPOBEJCHUS 3aHATHIMA TpexMecTHbIe (MOHOOIIOK) CTOJI
CEMHUHAPCKOro TUMa. Y4yeOHas ay IuTOpus AJs | IPEnoiaBaTelbCKuil, CTyJl

| | KYPCOBOTO NPOCKTHPOBAHHS (BBITIOJIHEHUS MpenoaaBaTeNbCKUid, JOCKa ay IUTOpHAs
KypCOBBIX paboT). YueOHast ay tuTOpus s (MenoBas)
MIPOBEJICHUS TPYIIOBBIX U UHIUBUIYaTbHBIX
KOHCYJIbTAIMi. YueOHas ay TuTOpuUst st
MPOBEJCHUS 3aHATHI TEKYIIETr0 KOHTPOJIS U
MIPOMEXKYTOUHOW ATTECTALIUH.
2-504 JlabopaTopus "MukponporieccopHas CTOJbl yUEHUYECKHUE IByXMECTHBIE,
TE€XHHMKA U KOMIIBIOTEPHOE MOJIETTUPOBAaHUE" | CTYJIbsl, KOMIIBIOTEPHBIE CTOJIBI, JOCKA
VYyeOHast ay TuTOpUS AJIsl IPOBEACHHUS ayuTOpHas, MOHUTOP Samsung. MoHUTOp
3aHATUN CEMUHAPCKOIO THUIIA. - CTX. Monurop ProView. monutopst LG
VYyeOHasi ayTuTOpUs AJIsE KypCOBOTO Flatron, cucremusie 6;10ku Kompass,
IPOEKTUPOBAHHUS (BBIIOIHEHNS KYPCOBBIX cucteMHbIi 010k - ALAN, cucteMHsbIi

2 | pabor). 0JIOK - Antares, MAaHUTTYJIATOP THITA
VY4ueOHast ay TuTOpHS 1151 IPOBEICHHS «mpIiby A-Tech, MaHuTyIATOp THIIA
TPYIIOBBIX U WHAUBUAYAIbHBIX «mbIIby - Genius, KiaBuarypa Mitsumi.
KOHCYJIbTaIi’ Knasuarypa - Clicker, KitaBuarypa-
YueOHas ayTUTOPHS JJIs1 TPOBEACHUS Genius, knaBuartypa - Chicony, mxkad,
3aHATUNA TEKYIIEro KOHTPOJIA U 9KpaH, CTOJI ¥ CTYJI IIPENOJaBaTEIbCKUE,
IPOMEKYTOUHOM aTTECTAIIHH. KAITIO3H.
[-401 ITomemienue 11st caMOCTOSATENBHON

3 Ctonbl, CTYJbsI, KOMIBIOTEPHI

paboThI OOYYAFOIIMXCS
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