MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA

HaumeHoBaHune 00pa3oBaTe/bHOI NPOrpaMMbl: DJIEeKTPOTEXHUKA M J1eKTpUp KA

YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
SJIEKTPHUUYUECKHUE AIIIIAPATBI YHHPABJIEHUSA U PACIIPEJIEJIEHUSA

JHEPI'MHN

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.16.01.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 7;

Yacos (Bcero) no yueoHomy
IIAHY:

252 yaca

Jexnun

7 cemectp - 48 yaca;

IIpakTnyeckue 3aHATHSA

7 cemectp - 32 yaca;

JladopaTopHbie padoThI

7 cemecTp - 16 yacos;

Kouncynabranuu

7 cemecTp - 18 yacos;

CamocTrosiTesibHasi padoTa

7 cemecTp - 133,2 yaca;

B ToM unciae Ha KIT/KP

7 cemectp - 55,7 yaca;

HNnas koHTaKkTHasi padoTa

7 cemecTp - 4 yaca;

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH
3ammTa KypcoBOro MpoeKTa

7 cemectp - 0,5 yaca;
7 cemectp - 0,3 uaca;
Bcero - (0,8 yaca

MocksBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K
s : Bnageney, KprokoB K.B.
IIpenonasarenn MOl ¢ Vinermndnratop RbD30e87a2-KrukovKV-0ad7 1161 K.B. KprokoB

COI'TACOBAHO:
P OBOJIUTEID MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
%’K o Ceenennn o enagensue L3N M3K
V) pagoBaTeHLHOH Bnageney, WMeaHoB A.C.
HpOFpaMMBI WaeHTudKKaTap R28e5c¢30d-lvanovAlS-37175ef6 A.C. I/IBaHOB
MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
o f\ Ceefenua o Bragensue L3N M3aKn
3aBeyroIMM . . sl Brageney Mor pebuccknin M.5. M.AL. .
BLIHYCKaIOI_ueI/I Ka(beﬂpOI/I * M3l ¢ Uaertnduratop Rlccf62952-PogrebisskiyMY-d58a694 HOFpe6I/ICCKI/II/I




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Heanb ocBoeHusi AUCHUNJIMHBI. V3ydeHne ocoOCHHOCTEH NMPUMEHEHUSI M CIIOCOOOB MOCTPOCHUS
DIIEKTPOIHEPTETUUCCKUX KOMIUIEKCOB Ha 06a3e AJIEKTPOHHBIX allapaToB U BO3OOHOBISIEMBIX UCTOUHHUKOB
SHEPTUU C LENbI0 (OPMHUPOBAHMS KOMIIETEHTHOCTH B 00JIACTH 3JIEKTPOANNapaTOCTPOCHUS U BBITIOJIHEHUS
BBIMTYCKHOU 0aKalaBpCKO# pabOTHI..

3agauu AMCHMIIINHBI

- 3HaKOMCTBO C COBPEMEHHBIMHU JIEKTPOHHBIMU arapaTaMy U KOMIIJIEKCAMU Ha UX OCHOBE IS
3JIEKTPOIHEPIeTUUECKUX CUCTEM BO30OHOBIISIEMBIMU HCTOYHUKAMU YHEPIUH;

- [lonyyenne nHGOpPMALIUU O TPUHIIHUIIAX JEHCTBUS M CXEMOTEXHHUUECKUX PEUICHUSX 110 CUIIOBBIM
3JIEKTPOHHBIM YCTPOMCTBAM, IPUMEHSAEMBIM B 3JICKTPO3HEPreTHKE;

- [Tonyyenne nHpOpMaLUK O cIocodax yrnpaBIeHHUs COBPEMEHHBIMH CTATUYECKUMU ariapaTaMu
B 3JIEKTPO3HEPreTUUECKUX CHUCTEMAX;

- [losydyeHre HaBBIKOB 110 IPUHATHIO 0OOCHOBAHHBIX TEXHUUYECKUX PELIEHUN IPU UCII0JIb30BAHNUN
JIEKTPOHHBIX aIIapaTOB B KOMILIEKCAX 3JIEKTPOIHEPreTUUECKUX CUCTEM.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAMKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-3 CniocobeH npuHUMAaTh
ydacTue B IPOEKTUPOBAHUU
00BEKTOB
po(hecCHOHATTLHOM
JESITEIbHOCTH B
COOTBETCTBUHU C
TEXHUUYECKUM 3aJlaHUuEM U
HOPMAaTHUBHO-TEXHUYECKON
JIOKyMEHTalue, coooas
pa3InYHbIE TEXHUUECKHUE U
TEXHOJIOTUYECKHE
TpeOOBaHMS

NJI-3n1k-3 3HaeT OCHOBHYIO
HOPMAaTUBHO-TCXHHUYCCKYIO
JIOKYMCHTAIUI0, TEXHHYECKHE
1 TCXHOJIOTUYCCKUEC
TpeOOBaHUS, IPEIBSIBISIEMbIC K
pa3zpaboTke
AIIEKTPOTEXHUYECKOTO
00opyIoBaHus,
AIIEKTPOMEXAHUYECKUX U
AIIEKTPOTEXHOJIOTHIECKUX
cucTeM

YMETh:

- BeiOupare gatuuku Ui cucTeM
VIIpaBICHUS PEryISATOPaMH MTOCTOSTHHOTO
TOKa U OPTaHU30BBIBATH COOP, XpaHCHHE U
00paboTKy JTaHHBIX MPU TTOMOIIH
00JIaYHBIX CEPBUCOB.

I1K-3 Cnocoben npuHUMaTh
y4acTHe B IPOCKTHPOBAHUHT
00BEKTOB
npodecCuOHATbHON
NesITeIbHOCTH B
COOTBETCTBHUH C
TEXHUYECKHUM 3aJaHUEM U
HOPMAaTHUBHO-TEXHUYECKON
JOKyYMEHTaIen, coouoas
pa3MYHble TEXHHYECKHE U
TEXHOJIOTUYECKUE
TpeOOBaHUS

U T-41k-3 Beibupaer u
000CHOBBIBAET
KOHKYPEHTOCTIOCOOHbIE
BapUaHTHI
3JIEKTPOOOOPYIOBAHUS U
MPOEKTHBIX TEXHUYECKUX
peleHuii npu pa3paboTke
CHUCTEM 3JIEKTPOCHAOXKEHUS 1
yIpaBiieHUs! 00beKTaMHU
po¢eCCHOHATBHON
JeSITeTbHOCTH

3HATh!
- ATOpUTMBI YIIPaBJIE€HUS PETYIATOpPaMHU
MIOCTOSIHHOTO TOKa B CUCTEMAX C

BO300HOBJISIEMMH UCTOYHUKAMU SHEPTUH.

I1K-4 Cnocoben
y4acTBOBATh B
MJIAaHUPOBAHUH, TIOATOTOBKE
{1 BBITIOJTHEHUH TUIIOBBIX
HCCIICIOBaHUM MO 3aJJaHHOM
METO/INKE, BEIOMPAThH

W J1-1nk-4 3HaeT OCHOBHBIC
STaIbl KCCIIEAOBAHUS 1
NPOEKTHPOBAHUS
SIIEKTPOTEXHUYECKUX
YCTPOMCTB,
SIIEKTPOMEXAHHUECKHUX U

3HATh:
- CXeMbl CUJIOBBIX 3JIE€KTPOHHBIX
PETYJIATOPOB IJIl CUCTEM C
BO300HOBIISIEMMH HCTOYHUKAMU SHEPTUU.

YMETh!
- Co3/1aBaTh MOJIETN PETYIISITOPOB




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

METO/IBI MCCIIEIOBAHMIA,
WHTEPIPETUPOBATH U
MPEJCTABIISITH MTOJTYy4YCHHbBIC
pe3yabTaThl

SJICKTPOTEXHOJIOTHMYCCKUX
CHUCTEM

MEPEMEHHOT0 TOKA IS CUCTEM C
BO300HOBJISIEMBIMU UCTOYHUKAMU
SHEpPruHu.

ITK-4 Crocoben
y4acTBOBATh B
TJIAHUPOBAHUH, TTOJTOTOBKE
Y BBIITOJIHEHHN THIIOBBIX
HUCCIENOBAHUHN 10 3aJaHHON
METO/IMKE, BEIOMPATh
METObI UCCIIETOBAHMIA,
UHTEPIPETHPOBATH U
MPEJICTABIISITh MOJTY4YCHHBIC
pe3yabTaThI

N /1-2nk-4 Beibupaet u
MIPUMEHSIET METO/IbI aHATN3a 1
pacuera
AIEKTPOMEXAHUUECKUX
YCTPOMCTB,
AJIEKTPOTEXHOJIOTUYECKOTO
000pyI0BaHUs U CUCTEM Ha UX
OCHOBE

3HATh:
- Komanner aiist opranusanmu
napaMeTPUIeCcKOro aHaIN3a,
rpauUecKoro MpeaCTaBICHHs JAaHHBIX U
OpraHu3aIy 0OMeHa JTaHHBIMU C
00JTaYHBIMU CEPBHCAMHU.

YMETb:
- Co3/1aBaTh MOJIENH PETYISTOPOB
HOCTOSTHHOTO TOKA JIJIsl CUCTEM C
BO300HOBIISIEMBIMU UCTOYHHUKAMU
DHEPTHUH.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCHUTCA K OCHOBHOW mpod)ecCHOHaIbHOM 00pa3oBaTeNnbHOM MporpaMmMe

DONEeKTpOTEeXHUKAa W JeKTpudukamus (mamee —

OI1OI),

13.03.02

HaIrpaBJICHUA IIOATOTOBKU

SHGKTpOBHepreTI/IKa H DJICKTPOTCXHUKA, YPOBCHb O6paSOBaHI/I$IZ BBICHICC o6pa30BaHHe - 6aKaHaBpI/I8.T.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCHUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 IIpumenenue 16 7 8 - 4 - - - - - 4 - Ilodzomogka K ayOumopHvlm 3aHAMUAM:
AIIEKTPOHHBIX ITpopaboTka JeKIuu 0 MaTepHaIaM.
anmnapaTos B [YnpaBnenne nmotokamu 3JIEKTPOIHEPTUH U
3JEKTPOIHEPTeTHUECKU noBeIlIeHue 3P PekTHBHOCTH
X CHCTeMax 3IEKTPOIHEPreTHIECKUX CHCTEM: ydeOHOe
1.1 MecTo 31eKTPOHHBIX 16 8 - 4 - - - - - 4 - mocobue / FO.K. Po3zanos, A.I1. bypman, HO.T'.
arnmnapaToB B [lakapsan. — M.: MOU, 2012. — 384 c] -
AIEKTPOIHEPTETHUCCKU cTp.25-34, ctp.35-64
X KOMILIEKCax H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], ctp.25-34, cTp.35-64
2 MonenmupoBanue 28 10 4 4 - - - - - 10 - Ilo0zomoeKa K ayOumopHvim 3aHAMUAM:
AIIEKTPOHHBIX [TpopaboTka JeKInH 10 Marepuanam
anmnaparoB U [KommbroTepHOE MOENnpoBaHUe HUIMUECKUX
KOMIIJIEKCOB B mnporieccoB B makete MATLAB : yue6HOe
IIPOTPaMMHOM noco6ue / C. B. [TopuiaeB. — 2-e u3z., ucrp.
komiuiekce Matlab / — Cankr-IletepOypr : Jlaub, 2011. — 736 ¢c. —
Simulink ISBN 978-5-8114-1063-7. — Texcr :
2.1 OcobenHoctu 28 10 4 4 - - - - - 10 - JIEKTPOHHBIH // JIaHBb : 3J1eKTpOHHO-
MOCTPOCHHS oubnmmoreuynas cucrema. — URL:
0000IEHHBIX https://e.lanbook.com/book/650] - ctp.674-712
KOMITBIOTEPHBIX H3yuenue mamepuanos 1umepamypHsLx

MoJIeNeH 3JIEKTPOHHBIX
PETYIATOPOB IS
CHCTEM C
BO300HOBIISIEMBIMHA
HUCTOYHHUKAMH SHEPTHU
B [IPOrPAMMHOM

UCMIOUYHUKOB.
[2], 674-712
[4], 674-712




xoMIuiekce Matlab /

Simulink
3 DJeKTpOHHBIE 32 10 10 Ilodz0mogKa K ayoumopHsim 3auamusam:
PeryisTophl [TpopaboTka JeKuny 1Mo Marepuanam
MOCTOSTHHOTO TOKa U MX [YmpaBnenne nmoTokamu 3JIEKTPOIHEPTUH U
pUMEHECHHE B MOBHIIIIEHUE 3P PEKTUBHOCTH
3JIEKTPOIHEPTETHIECKU NEKTPOIHEPTETUUECKUX CUCTEM: yueOHOe
X KOMILIEKCaX mocobue / FO.K. Pozanos, A.Il. Bypman, 10.I.
3.1 OCHOBHEBIE BHJIBI 32 10 10 [Makapsta. — M.: MO, 2012. — 384 ¢] -
aNbTePHATHBHBIX cTp.252-261, c1p.275-284, c1p.288-295
HUCTOYHHUKOB SHEPTHH. [CnipaBounuk 1o cuinoBoit anextponuke / FO.K.
Tunossle CTPYKTYpbI Pozanos, I1.A. Boponus, C.E. PriBkuH, E.E.
cucTeM Ha 6ase Yanneirun ; mof pen. FO.K. Pozanoga. - M.
BO300HOBIISIEMBIX Wznarensckuii tom MOU, 2014] - c1p.254-262
MCTOYHHMKOB YHEPTHUH. H3yuenue mamepuanog iumepamypHsix
Hakonutenu UCHIOYHUKOG:
3JIEKTPOIHEPTUH. [1], eTp.252-261, cTp.275-284, cTp.288-295
TumnoBble CXEMBI [3], cTp.254-262
peryisaTopoB [5], 254-262
MOCTOSIHHOTO TOKA.
ANTopUTMBI
YIpaBIIeHUS
perynsTopamu
MOCTOSIHHOTO TOKA.
IIpumepst
MO/ICJIMPOBAHHSI.
4 IoT ycrpoiicTa B 32 10 10 Ilo020mogKa K ayoumopHsim 3auamusm:
cHcTeMax C [TpopaboTka JIeKIKH [0 MaTepuaiam:
B0O300HOBIISIEMBIMH 1.Joxymenrarmst mo MATLAB Ha pycckoM
HCTOYHUKAMU SHEPTUH si3pike URL:
4.1 Moustre "UHTEpHET 32 10 10 https://docs.exponenta.ru/stateflow/index.html

Bemiei" (IoT).
O6naunsrii [oT cepsuc
ThingSpeak. Crioco0s1
OpraHu3aIyy oOMeHa

JAHHBIMH MEXIy
JTATYUKAMH U CEPBUCOM
ThingSpeak. I[Tpumepsr

MATLAB-kona mmst

2.ESP8266:11Ipumepsl/Brinonaenue
eXeJHEeBHOH 3aauu ¢ nomoibso ESP8266
URL:
http://wikihandbk.com/wiki/ESP8266:%D0%9F
%D1%80%D0%B8%D0%BC%D0%B5%D1%
80%D1%8B/%D0%92%D1%8B%D0%BF%DO0
%BE%D0%BB%D0%BD%D0%B5%D0%BD
%D0%B8%D0%B5_%D0%B5%D0%B6%D0

6




BBITIOJTHEHHS
peaoopadboTKHy,
BU3yaIHU3aIHU U
aHaIN3a JaHHBIX.

%B5%D0%B4%D0%BD%D0%B5%D0%B2%
D0%BD%D0%BE%D0%B9_%D0%B7%D0%
B0%D0%B4%D0%B0%D1%87%D0%B8_%D
1%81_%D0%BF%D0%BE%D0%BC%D0%B
E%D1%89%D1%8C%D1%8E_ESP8266
3.Xpanenne B ThingSpeak nadopmannm o
TeMIieparype u BiaaxxHoct, URL:
http://www.radioradar.net/radiofan/miscellaneo
us/storage_thing_speak_information_temperatur
e_humidity.html 4.0TnpaBisieM naHHbIE B
ThingSpeak yepe3 WiFi monyns ESP8266,
URL:https://diyhobby.ru/articles/otpravlyaem-
dannie-v-thingspeak-cherez-wifi-modul-
esp8266

ONeKTpOHHBIE
pEryasaTOpEI B
JELCHTPaIN30BaHHBIX
cucTeMax
AIIEKTPOCHAOKCHUS

32

10

10

5.1

IToHsaTHE aKTUBHOM,
PEaKTUBHOM U
HCKaXKarolen

momrHoctel. [lonsatue
ko3 dunrenra
MOIIHOCTH.
Heob6xoaumocTh
KOppeKInu
ko3 dunrenra
MOIIHOCTH. MeTOobI
KOPPEKIHH
KO3 ureHTa

MOIIHOCTH. CXeMEBI
3JIEKTPOHHBIX
anmnapaTtoB JAJs

KOPpEeKIn
KoddunreHTa
montHocTH. [Tonsarue

aKTUBHOU (HIIBTPAITUH.

CXxeMBbl aKTHUBHBIX

32

10

10

Ilodz0mogKa K ayoumopHsim 3auamusm:
[TpopaboTka JIeKIKH [0 MaTepuanam:
[YnpaBieHne moTokaMu SIEKTPOSHEPTHA U
MOBEIIICHUE 3P PEKTUBHOCTH
ANEKTPOIHEPTETHUECKUX CHCTEM: YaeOHOE
mocobue / FO.K. Po3zanos, A.Il. Bypman, 10.T.
[lakapsan. — M.: MOU, 2012. — 384 c] -
ctp.73-78, c1p.104-119, c1p.120-125 c1p.126-
136, ctp.303-307 [CipaBOYHHUK IO CHIIOBOM
anektponuke / FO.K. Po3zanos, [1.A. BoponuH,
C.E. PeiBkuH, E.E. Yannsirus ; moxa pea. FO.K.
Pozanoga. - M.: U3narensckuii jom MOU,
2014] - ctp.243-250
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], ctp.73-78, cTp.104-119, cTp.120-125

cTp.126-136, ctp.303-307
[3], ctp.243-250
[5], 243-250




¢ubTpoB. [Ipumeps
MOJCJIMPOBAHUA
OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Kypcogoit mpoekr (KII) | 76.0 - - - 16 - 4 - 0.3 55.7 -
Bcero 3a cemectp 252.0 48 16 32 16 2 4 - 0.8 99.7 335
Hroro 3a cemecTp 252.0 48 16 32 18 4 0.8 133.2

IIpumeuanue: Jlek — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTAIUH 110 KypCOBBIM IIpoekTam/pabotam; ['K- rpymnmnoBsie KOHCYIbTAIlMK IO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast kontaktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpumenenue 31eKMPOHHbIX ANNAPAMOS 8 DNIeKIMPOIHEPLeMULECKUX CUCTeMAax

1.1. MecTo 371eKTPOHHBIX alNapaToB B 3JIEKTPOIHEPreTHUECKUX KOMILIEKCaxX
OcnoBubie nousaTHs. Kinaccuukanus 3JeKTpOHHBIX anmaparo. [IpuMepbl npuMeHeHus.. .

2. Modeﬂupoeayue DJICKMPOHHBIX annapamoe U KOMNJi1eKco6 68 npocpammMHOM KOMNJEKce
Matlab / Simulink

2.1. OcobeHHOCTH TOCTPOCHHS 0000IIEHHBIX KOMITBIOTEPHBIX MOJEIICH AIEKTPOHHBIX
PETYIATOPOB AJISI CUCTEM C BO3OOHOBIISIEMBIMH UCTOYHUKAMH YHEPTUH B POTPAMMHOM KOMILIEKCE
Matlab / Simulink

[Tporpammuast cpema Matlab / Simulink s MomenupoBaHHS CHIIOBBIX JJIGKTPOHHBIX
anmaparoB. [Ipumepsl MoJiesneit CHITOBBIX 3JICKTPOHHBIX PEryJISTOPOB.

3. 9JZ€Kmp0HHbl€ peSVIAmMOpPbl NOCMOAHRHO20 MOKA U UX NPUMEHEHUE 6
ANEKMPOIHEP2eMUUECKUX KOMNIEeKCaAX

3.1. OcHOBHBIE BU/IbI ATbTEPHATUBHBIX UICTOYHUKOB dHEPruu. TUIIOBbIE CTPYKTYpPHI CUCTEM Ha
6a3e BO300HOBIIIEMBIX HCTOYHUKOB 3Heprun. Hakonurenu snekrposnepruu. Tunosbie cxembl
PEryisITOPOB MMOCTOSSHHOTO TOKA. AJITOPUTMBI YIIPABIEHUS PEryIsTOpaMH IOCTOSIHHOTO TOKaA.
IIpumepsl MOAEIIUPOBAHUS.

OcHoBHbIE BH/Ibl QIbTEPHATUBHBIX HCTOYHUKOB SHEPrUuU. TUIOBBIE CTPYKTYpPbI CUCTEM Ha Oaze
BO300HOBJISIEMBIX HCTOYHMKOB »HHepruu. Hakonurenu snexkTposHepruu. TurmoBble cXembl
PEryyisiTOPOB IMOCTOSIHHOTO TOKA. AJITOPUTMBI YIPABIEHHUS PEryIsTOpaMH IMOCTOSIHHOTO TOKa.
IIpumepsl MOAEIUPOBAHU. .

4. loT ycmpoticmea 8 cucmemax c 60300HOBASIEMbIMU UCHIOYHUKAMU IHep2uu

4.1. Nonsrue "Untepner Bemen" (IoT). O6naunstit IoT cepsuc ThingSpeak. Crioco6s1
OpraHu3any oOMeHa JaHHBIMU MeX1y naTtunkamu u cepucoM ThingSpeak. [Ipumepst MATLAB-
KO/1a 1715 BBIIIOJTHEHU S IPeA00paboTKH, BU3YyaJIM3allui U aHAJIN3a TaHHbBIX.

[Tousstue "Wnrepner Bemen" (IoT). O6naunsiii IoT cepuc ThingSpeak. CnocoOsl
opraHu3ali oOMeHa JaHHBIMU MeXIy Aatuukamu u cepucoM ThingSpeak. ITpumepst MATLAB-
KOZa JUIsl BHIITOJIHEHUS IPpeo0pad0TKH, BU3yallu3allii U aHAIu3a JaHHbIX..

J. 3JZ€KWZDOHHbl€ pezyiiiinopsl 6 Oeueﬁmpaﬂus’oeaHHblx cucmemax 3]Z€KmDOCHCl69fC€HM}Z

5.1. [lonsiTHE aKTUBHOMW, peaKTUBHON U MCKaxaromlel MolrHocTel. [lonsaTue ko3 duienra
MouHocTH. Heo6xonumocTs koppekunu ko3 uieHTa MOIHOCTH. MeTo1bl KOPPEeKIMU
Koa(puimeHTa MOIHOCTH. CXEeMBbI 3JIEKTPOHHBIX allapaToB JJIs KOPPEKIUU KO3 PuiieHTa
moutHocTH. [TonsaTre akTuBHOM punbTpannu. CxemMbl akTUBHBIX (GuUiIbTpoB. [Ipumepsr
MOJIETTUPOBAHUS

[ToHsATHE aKTUBHOM, pEaKTUBHOW W HCKaxkaromed wMouHocTe. IlonsTHe koaddunmenta
MomHOCTH. HeoO6XoAuMOCTh KOppeKIMH KO3(PQUIMEeHTa MOUIHOCTH. MeToapl KOppeKUuu
koo duurenta MomHocTH. CXeMbl AJIEKTPOHHBIX almapaToB Ul KOPpeKIHH Kod(hduimenra
MomHocTH. [loHaTne axTuBHOM ¢uibTpauuu. CxeMbl akTUBHBIX (uiabTpoB. I[Ipumepsr
MOJIEJTMPOBaHUS.



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Co3ganue Moenelt 2JIeKTPOHHBIX perynsaTopoB B Matlab / Simulink;
2. MogenupoBaHHe PEryIsITOPOB MIEPEMEHHOTO TOKA B JCIEHTPATH30BAHHBIX CUCTEMAX
AJEKTPOCHAOKCHHUS;
3. MoaenupoBaHue CUCTEM YITPABJICHUS AIEKTPOHHBIMU peryasitopamu st BUD;
4. MoaenupoBaH#e PEryIsTOPOB TOCTOSHHOTO TOKA B CHCTEMaX BO300OHOBIISICMBIMH
HUCTOYHUKAMU YHEPTHH;
5. IlapameTpruecKuii aHaIN3 XapaKTEPUCTHK peryiastopos B Matlab / Simulink.
Hcnons3oBanue m-haiiaoB uisl 3a1aHUs aITOPUTMOB YIIPABJICHUS PETYIATOPAMU;
6. Opraau3zanusi oOMeHa JaHHBIMH MEX/Ty TaTYuKaMH B 00aunbiM cepBucoMm ThingSpeak.

3.4. Tembl 1a060paTOPHBIX padoT
1. U3yuenue napamerpos ®OII;
2. Uzyuenue anroputmoB ympasieaus OOII;
3. 3ydeHune airopuTMOB YIIPABJIEHUSI HHBEPTOPAMHU;
4. U3yuenne cucrem ¢ AKB.

3.5 KoncyabTanuu

Ayoumopuwie KoHcyrbmauuu no kypcogomy npoexkmy/pabome (KIIP)

Koncynpranum HampaBieHbl Ha BBINOJIHEHHE pa3[elioB KYpPCOBOTO MPOEKTa IOJ]
PYKOBOJCTBOM HacTaBHMKa (mpenogaBarensi). B pamMkax vacoB Ha TIpyHIoBble
KOHCYJbTallMM pa3duparoTcs HauOoliee Ba)KHbIE YacTH PACUYETHBIX 3aJaHHil pasjaena
"MonenpoBaHUE 3JIEKTPOHHBIX AallapaToB M KOMIUIEKCOB B MPOTPaMMHOM KOMILIEKCE
Matlab / Simulink™

Koncynbranmu HampapiieHbl Ha BBINOJHEHUE pa3AeiOB KypCOBOIO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamMkax 4YacoB Ha TpPYNIOBBIE
KOHCYJIbTAIIUU pa3OuparoTcsi HauOoyiee Ba)KHbIE YaCTH PACUETHBIX 3aJaHUN pasjena
"DJIEKTPOHHBIE  PETYJNSATOPbl  TOCTOSHHOIO  TOKA M MX  NpPUMEHEHUE B
AIEKTPOIHEPTETUUECKUX KOMIUIEKCaxX"

KoHcynbpTanum HampaBieHbl Ha BBIIOJHEHHE PA3[elioB KYpCOBOIO MPOEKTAa MOJ
PYKOBOJCTBOM HacTaBHMKa (mpemopgaBarens). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJbTaIlMKM pa3OuparoTcs Hanboliee BaKHBIE YaCTH pacueTHBIX 3afmaHuil pazaena "loT
YCTPOWCTBA B CUCTEMaX ¢ BO30OHOBIISIEMBIMU UCTOUHUKAMU dHEPTUN"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT

7 CemecTtp

Kypcosoii npoekt (KIT)

Tempsr:

- PazpaboraiiTe Moaysb IpeoOpa30BaTENbHBIX YCTPOUCTB, OCYIIECTBISIOIUX KOHTPOJIb
npametepoB OOI1 u ynpasnenue pexxumamMu padOThI, ISl aBTOHOMHOU CHCTEMBI C
dorosnexTpuueckuMu npeodpazonarensimu. Kondurypamus cucremsr: @11 -- Perynsatop
MIOCTOSTHHOTO TOKA -- AKKYMYJISITOpHast 6aTapes -- Harpy3ka mocTossHHOro Toka.

- PazpaboraiiTe Moaysb IpeoOpa30BaTENbHBIX YCTPOUCTB, OCYIIECTBISIOIUX KOHTPOJIb
npametepoB OOI1 u ynpasnenue pexxumamMmu padOThI, IS aBTOHOMHOU CHCTEMBI C
dorosnexTpuueckuMu npeodpazonarensimu. Kongurypamus cucremsr: @11 -- MuBepTop --
Harpy3ka nepemMeHHOro Toka.

I'pa¢guk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens

1-4 5-8 9-10 | 11-14 | 3aueTHasa

Paznen

1,2 3 4 1, 2, 3, | 3ammra
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KypCOBOT'O
POEKTa

4,5

KypCOBOT'O
IPOCKTA

O0Bem
pazzneina, %

20

35

20

25

BrimonmeHHbBIN
00BeM
HapacTarIUM
urorom, %

20

55

75

100

Howmep pasznena

Pazgen KYPCOBOI'O ITPOCKTA

1

Pacuer mapaMeTpoOB U BBI60p OCHOBHBIX 3JIEMEHTOB PETyJIsITOpPa IIOCTOAHHOI'O
TOKaA W pacyuCT APOCCCIId PEryjsiTopa NOoCTOAHHOI0 TOKa

2 Br160p AaTYMKOB TOKA U HANPSHKEHUS M pacyeT NapaMeTpoB CXeM
COTJIACOBAHUS CHTHAJIOB C JIATYMKOB

3 Pa3paboTka nmporpamMmbl 1715l peau3aliy aIropuT™Ma IOMCKA TOUKH
MaKCHUMAaJIbHOW MOIIHOCTH

4 Opranuzanus nepeaadn, 00padOTKU M BU3yaIN3alUU TaHHBIX C IaTYUKOB TIPU
oMoy obnaynoro cepsrca ThingSpeak

5 Pa3paboTka KOMIIOHOBKM MakeTa peryisropa

11



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3armmaHupOBaHHBIC PE3YAbTAThl 00YUCHUS MO TUCITUTUTHHE Konpr JUCLUIUINHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH C pa3aeiioM 1) WHMKATOPOB | COOTBETCTBUU C 11.3.1)
1]2]3]4]5
3HaTth:
AJITOpUTMBI yIIpaBIEHUS PETYISTOPAMH MOCTOSTHHOTO TOKA B VT-Arcs + TectupoBanue/CUCTEMBI IKCTPEMATHLHOTO
CHCTEMax C BO30OHOBIIIEMMHU UCTOYHUKAMU YHEPTHH ] pEryJIupoBaHUs
CxeMbl CHIIOBBIX 3JIEKTPOHHBIX PETYIISITOPOB JJISI CHCTEM C V-1 + TectupoBaHue/INEKTPOHHBIC PETYIATOPHI
BO300HOBJISIEMMH HCTOYHUKAMH SHEPTUU ' Juist cucteM ¢ BUD
Koman el 11 opranvszanuy napameTpuyecKkoro aHaiausa, TectupoBanue/KomaHIbI sI3bIKa
rpau4IecKOro MpeICTaBICHHS TaHHBIX M opranu3anuu oomena | MJI-2mk-4 + MATLAB
JAHHBIMU C 00JIAaYHBIMU CEPBUCAMU
Ymersb:
Br16upaTh 1aTYMKU AJI CUCTEM YIPABIEHUS PEryasiTopaMu KonTponbnas padora/Hactpoiika
MMOCTOSIHHOTO TOKa M OPTaHU30BBIBaTH COOP, XpaHEHUE U NJ1-3nk-3 + natuukoB i [oT ycTpoiicTs
00pabOTKy JaHHBIX MPU NOMOIIHM 0OJIAYHBIX CEPBUCOB
Co3nmaBaTh MOJIETTH PETYJISITOPOB IEPEMEHHOTO TOKA JIJII CUCTEM VT-Liics + Kontposnbnas pabota/IneKTpoHHBIE
C BO30OHOBJISIEMBIMH HCTOYHUKAMH SHEPTUHU ] PEryJsTOpbl IEPEMEHHOTO TOKA
Co3znaBaTh MOJIENH PETYNIATOPOB OCTOSTHHOTO TOKA JJIsi CUCTEM VIT-2111c4 + Kontposnbnas padota/Perynstopsl

C BO300OHOBIJISIEMBIMUA HCTOUYHHKAMH OHCPIHUU

HOCTOSIHHOT'O TOKa B cucTteMax ¢ BIUD
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Komanns! sizsika MATLAB (Tectupoanue)
2. Hacrpoiika natunkoB st [oT ycrpoiicte (KonTpoasHas padora)
3. Perynsitopsl moctositHHOTO TOKa B cuctemax ¢ BUD (KonTposbhas paboTa)
4. Cuctemsl 3kcTpeManbHoro perynuposanus (TectupoBanue)
5. DneKkTpoHHbIe peryasaTopsl st cuctem ¢ BUD (TectupoBanue)
6. DIEKTPOHHBIE PeryaaTopsl nepemeHHoro Toka (KonrponabpHas pabora)

bamibHO-pedTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOT'O MPOEKTA SIBJIIETCS IPUIIOKEHNEM b.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Oxzamen (Cemecmp Ne7)
OrneHKa 3a Kypc BBICTaBIISIETCS KaK CpeHee apu(pMETHUECKOE U3 OLICHKHU 32 TeKYIIHH KOHTPOJIb U
OILICHKH 32 MPOMEKYTOYHYIO aTTECTAIHIO

Kypcosoii npoexm (KI1) (Cemecmp Ne7)
OreHka 3a Kypc BBICTaBJISETCS KaK cpefHee apuMeTuuecKoe U3 OICHKH 3a TEeKYIIHi KOHTPOJIb U
OIICHKH 32 TIPOMEKYTOYHYIO aTTECTAIHIO

B numniioMm BBICTaBIsE€TCA OIIEHKA 3a 7 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. bBypman, A. I1. YopasieHue NoToKaMu 3JIEKTPOIHEPTUH U MOBBIILIEHUE 3P PEKTUBHOCTH
AIIEKTPOIHEPTETUYECKUX CUCTEM : YUeOHOE MMOCOOUE /TSl BY30B [0 HAMPABICHHIM
"OnekTposHepreTuka', "IIEeKTPOTEXHHUKA, dJIEKTpOMEXaHUKa U dekTporexHonorun” / A. I1.
bypman, 1O. K. Po3zanos, 1O. I'. lllakapsn. — M. : 3a-Bo MOU, 2012. — 336 c. — ISBN 978-5-383-
00738-9.

http://elib.mpei.ru/elib/view.php?id=4247;

2. Ilopmues, C. B. KomnbroTepHoe MmoaenupoBanue pusndeckux mporeccos B makete MATLAB :
yuebHoe nocooue / C. B. [Topmnes. — 2-e uzn. ucmp. — CIIO. : Jlans-IIpecc, 2011. — 736 c. —
(YueOunuku s By3oB. CrienranbsHas muteparypa). — ISBN 978-5-8114-1063-7.;

3. CnpaBounuk no cunoBoit anekrponuke / FO. K. Pozanos, I1. A. Boponus, C. E. PeiBkuH, E. E.
Yarmmeru ; pea. H0. K. Po3zanos. — M. : U3parenbckuit jom MBU, 2014. — 472 c. — ISBN 978-5-
383-00872-0.;

4. Ilopmues C. B.- "KoMmnberoTepHoe MoAenupoBanre (GU3NIECKUX MPOIECCOB B MTAKETE
MATLAB", (2-e u3n., ucnp.), UsnatensctBo: "Jlanp", Cankt-IletepOypr, 2011 - (736 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=650;
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5. Pozanos 10O. K., Boponus II. A., PeiBkun C. E., Yamneirus E. E.- "CrnpaBouHuK no cuIoBoOM
anektponuke", M3narensctBo: "U3narensckuii sjom MOU", Mocksa, 2014 - (474 ¢.)
http://e.lanbook.com/books/element.php?pl1_id=722809.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecneyeHue:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;
2. Windows / OnepanrionHas cucrema cemeiictsa Linux;

3. KiCad;

4. SimInTech (cryneHueckas Bepcus);

5. Eagle;
6. Arduino IDE.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaTIbHbIe 0a3bl JAHHBIX U HH(POPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 9BC "YHuBepcuTeTckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. ba3za nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. ba3a nannbix IEL uznarenscra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

7. dnexkTponnas oudmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

8. HannoHabHbBIH MOPTaJ oHJIaliH 00yueHuss «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
9. OTkpsITas yHuBepcuTerckas nHgopmanuonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

10. ®enepaabHblii moptai "Poccuiickoe oopazoanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJINHBI

Tun nomeneHus Homep OcHamenne
ayJAUTOPHUH,
HaAanMMCEHOBaHHeE
VY4eOHble ayiUuTOpUU IS E-207, CTOJI, CTYJI, IIKad, 1a00paTOPHBIN CTEH]T
IIPOBEJIEHUS JIEKIIMOHHBIX JlexoHHas
3aHSATUN U TEKYLIETro ayJuTopus
KOHTPOJIS
VY4eOHble ayAUuTOpUU IS ODA-7, CTOJI MPEMNoiaBaTesl, CTOJ y4eOHbIH, CTYII, MKag
IIPOBEACHUS Tunorpad JUIsL JOKyMEHTOB, MYJIbTUMEIUNHBINA ITPOEKTOD,
MPAKTUYECKUX 3aHSATUH, 9KpaH, I0CKa MapKepHas, 1JabopaTopHbIN CTEH],
KP u KII KOMIIBIOTEP MEPCOHANIBHBINA, HHBEHTaph y4eOHBIH,
JUIUIOMHBIE U KypCOBBIE€ pabOTHI CTYJEHTOB
VY4ebHble ayIUTOPUH IS ODA-19, mKad JUist XpaHeHUs. MHBEHTapsI, CTAHOK JIJIs
IIPOBE/ICHUS Jlaboparopus pyuHoii 00paboTku (ppe3epHbIil , TOKapHBIi,
71a00paTOPHBIX 3aHATHHA kagd. "OMIDA" 3aTOYHOM, CBEPJINIIbHBIN), MHBEHTaph y4eOHBIH,
HaOOPBI JEMOHCTPALIMOHHOTO 000PYAOBAHNUS,
3aracHbple KOMIUIEKTYIOIIKE JJIs1 000py10BaHUS
VY4eOHble ayAUTOpUU IS ODA-7, CTOJI MPENoiaBaTesi, CToJ y4eOHbIH, CTyII, MKad
IIPOBEACHUS Tumnorpad JUIsL JOKyMEHTOB, MYJIbTUMEIUNHBINA ITPOEKTOD,
MIPOMEXKYTOUHOM 9KpaH, I0cka MapKepHasi, TabopaTOpHbIN CTEH],
aTTecTaluu KOMIIBIOTEP MEePCOHANIBHBINA, MHBEHTaph y4eOHBIH,

JUTTJIOMHBIC 1 KYPCOBBIC pa6OTI)I CTYJACHTOB
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TTomemenust misa

HTB-303,

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MMUCbMEHHBIM,

CaMOCTOSITENILHON paOOTHhI JlexnmonHas BeILIaJIKa JIsl OJIEXKbl, KOMIIbIOTEPHAs CETh C
ayIUTOPUS BBIXOJIOM B IHTEpHET, KOMIBIOTEP
MIEPCOHAIIbHBIN, TPUHTEP, KOHIUIIHUOHED
TTomerenust misa DDA-24, CTeJUIaX IS XpPaHEHUSI MHBEHTaps, CTYJ, CTOJ
KOHCYJIbTUPOBAHUS Kabuner MMUCbMEHHBIN, JOKYMEHTBI, 3aI1aCHbIC
COTPYAHHKOB KOMILIEKTYIOIINE JUIsl 000pyAOBaHUS

ITomemmenust misa
XpaHeHUs 000pyOBaHUS
Y y4eOHOT0 MHBEHTAps

ODA-26, Apxus

CTOJI, CTYJI, JOKYMEHTbI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SHCKTPH‘{CCKHC aIrrapaTsl YIIPABJICHUA U PACIIPCACIICHUA DOHCPIUHU

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1 DOnexrponnsie perynsatopsl ais cucteM ¢ BUD (TectupoBanue)
KM-2 Cucremsl 3kcTpeManbHOTo perynupoBanus (TectupoBanue)
KM-3 Perynsaropsl noctosiHHOTO ToKa B cuctemax ¢ BUD (KonTponsHas pabora)

KM-4 Kowmanns! s3pika MATLAB (TectupoBanue)

KM-5 Hacrtpoiika natunkos mis [oT ycrpoiictB (KonTponsnas padbora)

KM-6 DnexTtponHbIe peryasTopsl nepemenHoro Toka (Konrponbnas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc
Howmep KM:

KM-

-

KM-

KM-

w

KM-

KM-

KM-

Pa3nen mucuuInIinHb!
pasnena AT ten Henens

KM:

10

12

14

1 IIpuMeHeHne IEeKTPOHHBIX allapaToB B
3JICKTPOIHEPreTUYECKUX CUCTEMAX

MecTo 3JIEKTPOHHBIX aIIapaToB B
JIEKTPOIHEPreTUUECKUX KOMIUIEKCaX

11

MonenupoBaHue 3J€KTPOHHBIX anapaToB U

2 KOMIIJICKCOB B HpOFpaMMHOM KOMIIJIICKCEC
Matlab / Simulink

Oco0eHHOCTH MTOCTPOCHUS 0000IIEHHBIX
KOMITBIOTEPHBIX MOJICIICH 3JIEKTPOHHBIX

2.1 PETYIATOPOB AJIsi CUCTEM C BO3OOHOBIISIEMBIMU
UCTOYHUKAMU YHEPTHH B IPOTPAMMHOM
komruiekce Matlab / Simulink

3HeKTpOHHBIe PEryiATOPhI IOCTOAHHOI'O TOKA
3 N X NIPUMCHCHHE B 3JICKTPOIHCPTCTUUCCKUX
KOMILICKCax

OcHOBHbIE BUIbl AIbTEPHATUBHBIX HICTOYHHUKOB
sHepruu. TUNoBbIe CTPYKTYpHI CUCTEM Ha 0aze
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTUH.
3.1 Hakonurenu anexktposneprun. Tunossie
CXEMBI PEryJIsITOPOB MOCTOSHHOTO TOKA.
AJNTOPUTMBI YIIPABJICHUS PEryJIATOpaMH
MOCTOSTHHOTO TOKa. [IprMepsl MosienupoBaHusl.

IoT ycrpoiicTBa B cucremax ¢
BO300HOBJISIEMBIMU UCTOYHUKAMU YHEPTHH

[Tonsitue "Unatepuet Bemet" (IoT). O6naunbIit
IoT cepsuc ThingSpeak. Crioco6s1

4.1 OpraHu3aIy 0OMeHa JaHHBIMU MEX]TY
naturkamu u cepsrcoM ThingSpeak. [Tpumepsr
MATLAB-kona i1 BBIIOTHEHNS
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peao0padboTKH, BU3yaIu3alliy U aHAJIN3a
JAHHBIX.

DNEKTPOHHBIE PETYIATOPHI B
JICLEHTPAIIM30BAHHBIX CHUCTEMaxX
AIEKTPOCHAOKEHUS

5.1

IlonsiTHE aKTUBHOM, PEAKTUBHOU U
UCcKakaronieil MontHoctel. I[lonarue
KoddpuimenTa MmoHocTH. HeobxoauMocTh
KOppeKuHnu KodphuimeHTa MOIIHOCTH.
Mertoap! Koppekunu ko3 puienrta
MOIIIHOCTH. CXEMBbI ANEKTPOHHBIX alapaToB
JUTSE KOPPEKIuH K03 PHUIIMEeHTa MOIITHOCTH.
[TonsiTne akTBHOM PuIbTpanuu. CXeMbl
aKTUBHBIX (punbTpoB. [IpumMepsl
MOJICTTUPOBAHUS

Bec KM, %:

10

10

25

10

25

20

17




IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

SHCKTPH‘{CCKHC aIrrapaTsl YIIPABJICHUA U PACIIPCACIICHUA DOHCPIUHN

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEI0 KOHTPOJA YCHEBAEMOCTH IO KypCOBOMY

NPOEKTY:

KM-1 Pacuer mapamMeTpoB U BEIOOP OCHOBHBIX JIEMEHTOB PErYJIATOpPa MOCTOSHHOTO TOKa. BBIGOD
JATYMKOB TOKA M HAIIPSDKEHUS U PACYET I1apaMETPOB CXEM COIIACOBAHUS CUTHAJIOB C JATYUKOB

KM-2 PazpaboTtka mporpammsl JUIsl peaji3aliy aIrOpUT™Ma IMOMCKA TOYKH MaKCUMaIbHOW MOUTHOCTH

KM-3 Opranusanus nepeaayuu, oOpabOTKM U BU3yalu3alluy JAHHBIX C JATYMKOB IIPU MOMOILHU
obmaynoro cepsuca ThingSpeak

KM-4 Pa3pa0oTka KOMIOHOBKHM MakeTa perysropa

Buja npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM-
Howep Pasnen kypcoBoro mpoekta/KypcoBoit paboThl KM: L 2 3 4
pasjena Henens 4 8 10 14
KM:
Pacuer mapameTpoB 1 BEIOOP OCHOBHBIX 3JIEMEHTOB
1 peryirsiTopa OCTOSIHHOI'O TOKa M pacdeT ApOCcCest + +

peryjidaropa NOCTOAHHOTO TOKA

Br100p 1aTYMKOB TOKA U HATIPSKEHUS U pacueT MmapaMeTpoB

2 CXEM COIJIaCOBAHUS CUTHAJIOB C JATYUKOB * *

3 Pazpabotka HporpaMivn)I JUIS peanu3ary allropuTMa Ioucka + +
TOYKHU MAaKCHUMAJIbHOM MOIITHOCTH
Opranuzanus nepenadyu, 00padboTKU U BU3yallU3alUH

4 JAaHHBIX C JaTYMKOB IIPU OMOIIN 00J1ayHOTO cepBuca + +
ThingSpeak

5 Pa3paboTka KOMITIOHOBKHM MaKeTa Perynisaropa +

Bec KM, %: | 20 35 20 25

18



