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ayJIMTOPHBIEC 3aHATHS 32
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4acoB Ha KOHTPOJIb 36

Pacnpeueﬂeﬂue YacoB JUCUHMIVIMHBI 110 CeMeCcTpaM

Cemectp
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Bun 3ansatuit v PIl vII PIT
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[MpakTnueckue 16 16 16 16
HUroro ayn. 32 32 32 32

KonrakTHas pabota | 32 32 32 32

Cawm. pabora 40 40 40 40
Yacsl Ha KOHTPOITb 36 36 36 36

HUroro 108 108 108 108




IIporpammy cocraBui(u):

K.¢-m.H., doyenm Poiscaxos Bumanuii Braoumuposuy

Pabouast nporpamMma JUCHUITIIMHBI

I/IH(I)OKOMMyHl/lKaIIl/lOHHI)IC TEXHOJIOTI'MH B JJICKTPOIHECPIreTUKE

paspaborana B cootBercTBrH ¢ PI'OC:

DdezepanbHbIi rOCYIapCTBEHHBINA 00pa30BaTEIbHBINA CTAHIAPT BBICIIETO 00PAa30BaHUS - MATUCTPATYPA 110 HAMPABJICHHIO MOATOTOBKU
13.04.02 DnekTposHepreTuka 1 JIeKTpoTexHuKa (rnpuka3 MuHoOpHayku Poccun ot 28.02.2018 1. Ne 147)

COCTaBJICHA HA OCHOBAHUHN yqe6Horo IJ1aHa:

13.04.02 DnekTposHepreTuKa 1 JIEKTPOTEXHUKA
HanapsienHocTs (poduiib): DneKTpocHabkKeHne

YTBEPXKIEHHOI0 y4eOHO-METOIMUECKUM COBETOM By3a oT 13.06.2024 npotokoin Ne 5.

Pabouas nporpamma ogobpeHa Ha 3acenaHun Kadeapst

Pal[ﬂOZ)JIeKTpOHI/IKI/I H 3JIEKTPOIHEPIreTUKHU

3aB. kadenpoit PenkakoB Buranuii BnagumupoBud



1. EJIX OCBOEHUSA JUCITUIIJIMHBI

11

]_IeJ'H)IO OCBOCHUS NUCHUIUIMHBI ABJIACTCA TCOPECTUICCKOC U MTPAKTUICCKOC O3HAKOMIICHHUE C METOAaMH ITOCTPOCHUSA
III/I(i)pOBI)IX CUCTCM CBsA3H, IIPUMCHACMBIX Ha ITPOU3BOACTBC B C(bepe SJICKTPOSHECPI'CTHUKH. I/I3y‘IeHI/Ie MPUHIOUIIOB U BUJbL
KOMMYTaly, Mapmpyru3alnn, CAHXpOHU3aluu U aApecalii B I/IH(i)OKOMMyHI/IKaHI/IOHHI)IX CUCTEMax. I/I3y‘IeHI/Ie
CTyACHTaAMH rJ100aIbHOM I/IH(bOpMEII.[I/IOHHOﬁ CUCTCMBbI, IIPUHIUIIOB ITIOCTPOCHUSL I/IH(bOKOMMyHI/IKaHI/IOHHLIX HI/I(l)pOBI)IX
CHCTEM M ceTel nepeaadyun JaHHbIX C YIIPaBIAOMINX yCTpOP'ICTB, a TaKXKe Mnepeaady CJ'Iy)Ke6HI)IX CUT'HAJIOB JJIA
AUCTAaHIIUOHHOI'O YIIPABJICHUA UCIIOJIHUTCIIbHBIMU ychOI‘/IICTBaMI/L

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.B.01

2.1

TpeGoBanus K NpeABapUTe/ILHON NOAT0TOBKe 00y4al0LIerocs:

211

DU3NKO-MaTEMaTHUYECKUE 3aJa4U DJICKTPOSHCPICTHUKU

212

DIeKTPo0OOpyTOBaHHE U IIEKTPOCHAOKEHHE 00BEKTOB He(hTEra3oBoOi 0Tpacin

2.2

HI/ICHI/IHJII/IHLI 1 MPAKTUKHA, I KOTOPHIX OCBOCHHE I[aHHOﬁ JUCIHUIIJIMHBI (M()Ily.]'lﬂ) HeOﬁXOIll/IMO Kak
npeIecTByonee:

221

MHKpOHpOHeCCOpHLIe 3alIMThI B CUCTEMaxX SHCKTpOCHaG)KeHI/Iﬂ

222

]_II/I(i)pOBLIG TEXHOJIOTUHU B 3JICKTPOIHEPI'CTUKE

223

OneKTpUYecKUe annapaTsl 1 000pyroBaHUE

224

HO}IFOTOBKa K Ipoueaype 3alllMThl U 3alllUTa BLIHyCKHOﬁ KBaJ’IPI(l)PIKaHPIOHHOﬁ pa6OTBI

225

HpOI/ISBOZICTBGHHaH MpaKTUKa, NpeaAaAnIIIOMHas IPpaKTHUKa

2.2.6

HpOI/ISBOZICTBGHHaH IpaKTUKa, MPOCKTHAas MpaKTUKa

3. KOMIIETEHIIMH OBYYAIOIIET' OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JTUCHUIIJIMHBI

(MOJLYJIST)

YK-1.3: Kpurnyecku oleHUBAaeT HA/Ie;KHOCTh HCTOYHUKOB HH(pOpMAaLUu, padoTaeT ¢ NPOTUBOPe4HBOii HH(popManueii u3

Pa3HbIX HCTOYHUKOB

MnK-1.1:

I/ICHOJ'II:I}yeT JUUTSI aHAJIA3A COCTOSIHUS 00beKTOB Hqu)eCCHOHaHLHOﬁ AeATECJIbHOCTH OCHOBHBIC METOAbLI U CPEACTBA
IKCIICePUMEHTAJTBbHbIX HCCJIeI0BAHN I

MK-2.2: BemoJiHsieT cO0p U aHAJIM3 TaHHBIX 00 00beKTaX NpodeccHoHAIBLHOM eI TeIbHOCTH

B pe3yabTare OCBOCHUS TUCHHUITJIMHBI oﬁyqammnﬁc;l AOJIKCH

3.1

3HaTh:

3.11

* XapaKTCPUCTHUKU CUT'HAJIOB U KaHAJIOB CBSA3HU;

3.1.2

* ctpykTypy Monenu OSI;

3.1.3

* TOIOJIOTHIO U aPXUTEKTYPY UH(PPOBBIX CUCTEM CBSI3H;

3.14

* METOJIbl KOMMYTAllMH, MaplIPYTU3aLUK U aJpecalluy;

3.15

¢ IIPUHOUITBI CHHXPOHHU3aUM B CUCTEMAX CBA3HU C BDEMCHHBIM Pa3JCJICHUCM KaHAJIOB.

3.2

YMmeTh:

3.2.1

* BBINIOJHATH PACUEThl OCHOBHBIX MMApaMETPOB KaHAJIOB U TPAKTOB HU(BPOBBIX CUCTEM TIEpPEadH;

3.2.2

* BBINIOJIHATH PacyeThl YpOBHEH CUTHAJIOB, IPOXOAALIMX 10 PA3JIMYHBIX Cpe/laM Mepeayl JaHHbIX;

3.2.3

* CTPOUTD BPEMEHHBIE CIIEKTPHI IU(POBBIX CHCTEM CBS3H.

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIVINHBI MOAYJIS)

Kon

3aHATHA 3aHATUA/ Kvpe nMu

HanmenoBanue pa3nesnoB u Tem /Bug | Cemectp /| YacoB | Kommneren- | Jluteparypa IIpumeuanue

Paznen 1. Beenenne B
HH(POYKOMMYHUKAIIMOHHBIE
TEXHOJOrHH




11 OCHOBHBIE OHSTUS, TEPMUHBI U VK-1.3  |JI1.1J11.2J12.1
XapaKTePHCTHKH IIA(PPOBIX CHTHAIOB J12.2J12.3
/JTex/ J12.4J713.2 J13.3
1.2 YpoBHN nepenaun qaHALIX /IIp/ IK-1.1 IK- {JI1.1 JI1.2J12.1
2.2 J2.2J12.3
J12.4J13.2 J13.3
1.3 Mogenbs OSI. OcobeHHoCTH iepenadn YK-1.3  [JI1.1 JI1.2]12.1
U POBEIX cUTHAIOB /JIek/ J12.2J12.3
J12.4J13.2 J13.3
1.4 IlocTpoeHne OKOHEYHBIX CTaHIMI ITK-1.1 IK- {JI1.1 JI1.2J12.1
1 poBEIX cucteM nepenaqn /I1p/ 2.2 J2.2J12.3
J12.4J13.2 J13.3
1.5 OnpeneneHrie OCHOBHBIX XapaKTEPUCTHK YK-1.3 [IK- [JI1.1 JI1.2J12.1
cursanos /Cp/ 1.1 TIK-2.2 J12.2J12.3
J12.4J13.2 J13.3
Pa3nen 2. CuHXpOHU3aIUs B CETAX
CBSA3H
2.1 Buzbl cMHXpOHH3AIMY B CHCTEMAX C VK-1.3  [JI1.1 JI1.2]12.1
BpPEMEHHBIM pa3/ieliecHueM KaHaoB /JIek/ JI2.2J12.3
J12.4J13.2 J13.3
2.2 MeTonbl KOMMYTAIIMH B CETSX CBS3H VK-1.3 [JI1.1 JI1.2J12.1
/JTex/ J12.2 J12.3
J12.4J13.2 J13.3
2.3 Hudpossie cucrembr kommyTanuu /TIp/ YK-1.3 [IK- [JI1.1 JI1.2J12.1
11 J12.2J12.3
J12.4J13.2 J13.3
24 Mertonsl kommyTanuu /Cp/ VYK-1.3 [IK- [JI1.1 JI1.2J12.1
1.1 TIK-2.2 J12.2J12.3
J12.4713.2 J13.3
Pazgen 3. Cucrembl aapecauuu u
MapLIpyTH3alHU
3.1 ITpoTokomnsl agipecaii ¥ MapuIpyTH3aAUH VK-1.3 [JI1.1 J11.2]12.1
B cucTeMax cBsi3u /JIex/ J2.2J712.3
J12.4713.2 J13.3
3.2 CucreMsl ajipecallii ¥ MapIIpyTH3aLuH TK-1.1 TIK- |JI1.1 JI1.2J12.1
Mp/ 2.2 J2.2J12.3
J12.4713.2 J13.3
3.3 Crpyxtypa makeros /I1p/ TIK-1.1 TIK- |JI1.1 JI1.2J12.1
2.2 J2.2 7123

J12.4]13.2 J13.3




3.4 CTpyKTyphI KaJpoB, maketoB /Cp/ YK-1.3 IIK- |JI1.1 JI1.2J12.1
1.1TIK-2.2 | JI2.2J12.3
J12.4J713.2 J13.3
Pa3pges 4. OCHOBBI IPOrPAMMHPOBAHUS
NodeMCU
4.1 CrpykTypa koza si3eika C++, padora ¢ VYK-1.3  [JI1.1J11.2J12.1
HIepEeMEHHBIMH 1 KOMaH1aMu /JIex/ J12.2J12.3
J12.4J13.1 J13.3
4.2 VYupasnenue uugpobiMu qaTarkamu /I1p/ IK-1.1 IK- (JI1.1 JI1.2J12.1
2.2 J2.2J12.3
J12.4J13.1 J13.3
4.3 Koucrpykimn BerBieHus /JIex/ VK-1.3  [JI1.1J11.2J12.1
J2.2J12.3
JI2.4J13.1 J13.3
4.4 Onepatop BbIOOpa pH padoTe C TIK-1.1 TIK- |JI1.1 JI1.2J12.1
nmatunkamu /T1p/ 2.2 J12.2J12.3
J12.4J13.1 J13.3
45 Maccusbl 1 nuKisl /JIex/ VK-1.3  [JI1.1 J11.2J12.1
J12.2J12.3
J12.4J13.1 J13.3
4.6 VYnpasnenue OLED-nucmneem /T1p/ TIK-1.1 TIK- [JI1.1 JI1.2J12.1
2.2 J12.2 J12.3
J12.4J13.1 J13.3
4.7 3akperieHue OCHOBHBIX KOHCTPYKIIUIA VYK-1.3 [IK- [JI1.1 JI1.2J12.1
s3pika C++ /Cp/ LL1TIK-2.2 | JI2.2J12.3
J12.4J13.1 JI3.3
Pazpgen 5. PaGora ¢ niardopmoii
HnurepHera Beureit
5.1 Wnarepdeticsr /JIex/ YK-1.3  [JI1.1J11.2J12.1
J12.2J12.3
J12.4713.1 J13.3
5.2 VYnpasneHue 4yacaM pearbHOrO BPEMEHH MK-1.1 TIK- |JI1.1 JI1.2J12.1
Mp/ 2.2 J2.2J12.3
J12.4713.1 J13.3
5.3 Jloxanbubie cetn /JIex/ YK-1.3  [JI1.1J11.2J12.1
J2.2J12.3
J12.4713.1 J13.3
5.4 Hacrpoiika noxansHbIX cereit /IIp/ TK-1.1 TIK- |JI1.1 JI1.2J12.1
2.2 J2.2 7123

J12.4J13.1 J13.3




5.5 I'mobaneHbIe cetH /Jlex/ 2 2 YK-1.3  [JI1.1 JI1.2J12.1
J2.2J12.3
J12.4J13.1 J13.3
5.6 Pabora ¢ miatpopmoii HHTEpHETa Beniei 2 2 MK-1.1 IK- [ JI1.1 JI1.2J12.1
Blynk /TTp/ 2.2 J2.2J12.3
J12.4J13.1 J13.3
5.7 YnpaBieHue UCIONTHUTEIbHBIMU 2 8 YK-1.3 IIK- [JI1.1 JI1.2J12.1
ycrporictBamu /Cp/ 1.1 TIK-2.2 J12.2J12.3
J12.4J13.1 J13.3
Pa3nen 6. [Ipome:xyrouHasi arrecrauust
6.1 Peanu3anust MUHU-CXEMBI 2 0 YK-1.3 TIK- | JI1.1 JI1.2J12.1
B3aMMOJIENCTBHSI YCTPOUCTB TOTOBOM 1.1 TIK-2.2 JI2.2J12.3
1aTGOPMbI UHTEpHETA BEIlEi J12.4J13.3
/Kontp.pab./
6.2 DOx3amen /Ox3amen/ 2 36 | YK-1.3TIK- |JI1.1 JI1.2J12.1
1L1TIK-22 | J12.2J12.3
J12.4713.3

5. OIEHOYHBIE CPEJCTBA

5.1. OHeHO‘{HLle MaTepuaJjJbl VISl TEKYIIEro KOHTPOJIA U l'lpOMe?KyTO‘IHOﬁ aTTeCTAallun

Hpe)ICTaBJ'[eHLI OTACIIbHBIM JOKYMEHTOM

5.2. OneHoyHbIe MaTepuajbl IJii JMATHOCTUHYECKOIro TECTUPOBAHUSA

Hpeﬂ,CTaBﬂeﬂbI OTACIIbHBIM JOKYMEHTOM

6. YYHEBHO-METOJNYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

6.1. PexoMenayemas JinTepaTrypa

6.1.1. OcHoBHasi JiuTEpaTypa

ABTOpBI, COCTABUTENH 3arnaBue WspatensctBo, rox | Komuu-Bo
JI1.1 |Tarapuna JL.T., Beenenue B nHGOKOMMYHHUKAIIMOHHBIC TEXHONIOTHH: YueOHoe [Mocksa: OOO 1
Kysnenos I".A., nocobue "Hayuno-
IToptHoB E. M., W31aTENbCKUHN IIEHTP
Hoponnna A.A. NHOPA-M", 2024,
3JIEKTPOHHBII
pecype
JI1.2 |bepnun, A. H. TenexkoMMyHUKAIMOHHBIE CETH M YCTpOCTBa: ydeOHOe nocodue | MockBa: MHTepHeT 1
-YHHUBEPCUTET
HNHdopmaoHHbIX
TexHonoruit
(MHTYUT), Ait [In
Ap Menmua, 2024,
SJIEKTPOHHBIN
pecype
6.1.2. [lonotHUTEILHAS TUTEPATypa
ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, ron | Komuu-Bo
JI2.1 |Maiictpenko B. A., CoBpeMeHHbIC HH)OPMAIIMOHHBIC KaHAJIBI U CUCTEMBI CBSI3H: Omck: OMckuit 1
ComnoBeeB A. A., YueOHuk TOCYIapCTBEHHBIN
IInsckun M. 0., TEXHUYECKUI
Tuxonos A. W. yHuBepcurtet, 2017,
SIIEKTPOHHBIN
pecype
JI2.2 | Aubpos M. B. KommbrotepHsle ceTu U TenekoMmyHukanuu. Mapupyrusauust |Mocksa: 1
B ip-cersix B 2 4. Yactp 1: V4eOHUK U IPAKTUKYM W3natenscTBo
IOpaiir, 2019,
3JIEKTPOHHBII

pecypc




JI2.3  |Cmpruexk MLA. Texnomornyeckue ceTu U CUCTEMBI CBA3M: YueOHOE mocobue  |Mocksa: €?udpa- 1
Wnxenepus, 2019,

JJIEKTPOHHBIN
pecypc
JI2.4 |Homamesckas O. II., |CeHcopHas 3/1€KTpOHUKA, JaTUMKU: TBEPAOTENbHbIE CeHCOpHbIE |MockBa: FOpaiir, 1
Psoues C. B., TyroB E. [cTpykTyphl Ha KpeMHUH: Y4eOHOE MOCcOOUe ISt BY30B 2020, >neKTpOHHBIH
A., XoBusB A. M., pecypc
IManomHxuk A. B.
6.1.3. Meroguueckue pa3padoTku
ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, ron | Komuu-Bo
JI3.1 |BomosozoB A.M. MHUKpPOKOHTPOJUIEPHI IS CHCTEM aBTOMATHKH: y4eOHOe Mockga: Uudpa- 1
rocooue Unxenepus, 2016,
3JIEKTPOHHBIN
pecypc
JI3.2 |[Iumosa H.A. OcCHOBBI IOCTPOEHUSI UH()OKOMMYHUKALIMOHHBIX CUCTEM U Mocksa: 1
cereil: yueOHoe mocodue MockoBckuit
TEXHUYECKU I

YHHUBEPCHTET CBSI3H
1 UH(POPMATHKH,
2015, sneKTpOHHBIH

pecypc
JI3.3 |IIyraues O. U., MHpOKOMMYHHKAIIMOHHBIC CETH U CHCTEMBI: METOJYECKHUE Mocksa: PTY 1
®dazmiosa K. H. YKa3aHHS MUPDA, 2023,
3JIEKTPOHHBIN
pecypc

6.3.1 IlepeyeHb MPOrpaMMHOTO 0decedeHus!

6.3.1.1|Microsoft Word 2010

6.3.1.2|Microsoft Exsel 2010

6.3.1.3|EnGee

6.3.1.4| Adobe Acrobat ReaderDC 2010

6.3.2 TlepeyeHb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|TapanT-uHpOpMaIMOHHO-TIPaBOBOM mopTai. http://www.garant.ru/

6.3.2.2|KoncyaprantlLtioc —HaaexHast mpaBoBas momaepskka. http://www.consultant.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MO Y JIS)

7.1|Y4eOHbIe ayTUTOPUH JUTS IPOBEACHHUS 3aHATHIA JIEKIIMOHHOT'O THTIA, 3aHITHI CEMUHAPCKOTO TUMA (TPAKTHYECKUX 3aHATHI),
TPYNIOBBIX U HHAMBUAYAIBHBIX KOHCYJIBTALMN, TEKYIIEro KOHTPOJISI U MIPOMEKYTOYHON aTTeCTalluy, YKOMIUIEKTOBAHBI
CIEIUAIN3UPOBAHHON MEOEIBI0 M TEXHUUYECKHMH CPEICTBAMH 00y4YeHHS (J0CKa, SKPaH (CTAllMOHAPHBINH UK MIEPEHOCHON ),
rpoekTop). [ToMerieHus s caMOoCTOSTEIbHOM PabOThl 00YYAIOLIUXCSI, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHHUKOM C
BO3MOXKHOCTBIO TIOJIKJIFOUYCHUS K ceTH "MHTepHeT" u 00ecreueHus T0CTyma B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTEeNbHYIO CPEAY OpraHH3ALHIH.




