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HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMaTI/I3I/lpOBaHHbIe CUCTEMbI YIIPABJICHUA 00BbeKTaMH
TEIJIOBBIX H aTOMHBIX JJIEKTPHYCCKUX CTaHUMI

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
OCHOBBI POBOTOTEXHUKU B DOHEPI'ETUKE

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
Cemunap

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu I'y»os C.B.
[IpenomaBaTelib WpeHTudkaTop RdB8495da-GuzhovsV-ecdd3foe C.B. I'yxxoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Me3uH C.B.

Waentuduratop

R420ae592-MezinSV-dc40cfee

C.B. Me3un

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

YepHses A.H.

Waentuduratop

R7a97f450-ChernyaevAN-b37575¢

(pacmudpoBka
MIOJITIHUCH)

A.H. Yepnsen

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb O0CBOCHMSI JUCHMILJIMHBI:

M3Y4Y€HHE METOJOB, CPEICTB M HOPMATHBHO-TEXHUYECKOM

JOKYMCHTAIIUU MPOCKTUPOBAHHUA ABTOMATU3UPOBAHHBIX TPAHCIIOPTHO-TCXHOJOTHUYCCKUX KOMILICKCOB B

OHCEPI'CTUKE.

33[[3‘11/[ AUCHHUIIIMHBI

- OCBOEHME KJIacCU(UKaUU U 6a30BbIX METOAOB AUArHOCTUKHU JIEKTPUUYECKUX IIPUBOIOB
ABTOMAaTU3UPOBAHHBIX TPAHCIIOPTHO-TEXHOJIIOTMYECKUX KOMIUIEKCOB B YHEPIETHUKE;

- OCBOEHME KJIaccu(UKaUu poOOTOTEXHUUECKUX MaHUITYJISTOPOB;

- IpUOOpETEeHNE HABBIKOB Pa3pabdOTKU PYKOBOASAIICH TOKYMEHTALMH JUIs TPOBEACHUS
JIMarHOCTUKU U 000CHOBaHMS BbIOOpA METOJIOB U CPEACTB AUATHOCTUKU 000PY10BaHMS
aBTOMAaTU3MPOBAHHBIX TPAHCIIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB B YJHEPIETUKE.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

IIK-1 Cnocoben
y4acTBOBAaTh B OpPraHHU3aIUU
Y DKCIUTYaTallud CUCTEM
yIpaBJICHUS
TEXHOJIOTHYECKUMHU
00BEeKTaMH

N-4mk-1 [leMoHCTpUpYeT
3HAHUE COBPEMEHHBIX U
MEPCICKTUBHBIX HaHpaBHCHI/If/'I
aBTOMATH3aI[M1 OOBEKTOB
SHEPTETHKHU

3HATh:
- BUbI TEXHUYECKOU JUArHOCTUKHU
000pyJOBaHUS SHEPIETHKH;

- OCHOBHBIC CPEJICTBA M METO/IbI
HPOBE/ICHUS TUATHOCTHKH, OTPEICTICHHS
TEXHUYCCKOI'O COCTOSAHUSA, BBIABICHU S
HEUCIPAaBHOCTEH U 1eeKToB
000py/I0OBaHMUS SHEPTETHKH. OCHOBHBIC
HOPMaTHUBHO-TEXHUYECKHE TOKYMEHTBI
OopraHu3alv 1 NpOBCACHUSA JUArHOCTUKHU
000pynoBaHus;

- Ha3HaueHue U (PyHKUIHNOHAJIbHbIE
0COOCHHOCTH MH(POPMAIIOHHBIX CHCTEM,
MPUMCEHACMBIX B IMTPOLECCE TUArHOCTHKHN
00BEKTOB YHEPTETHKH.

YMETh:
- 000CHOBBIBATH BHIOOP METO/I0B U
CPEICTB AUArHOCTHKHU 000pYIOBaHUS
SHEPTETUKMU;

- IPUMEHSATH CpeJibl HHKEHEPHBIX
pacyeToB AT PEeIIeHNs 3a/1a4 TOCTPOCHHS
MoJiesIel TMarHOCTUKU U
IMPOTrHO3NPOBAHHA TEXHUYCCKOT'O
COCTOSIHUSI 000PYOBaHUSI.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumiMHa OTHOCHTCS K OCHOBHOM IpodecCHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
ABTOMAaTHU3MPOBAaHHBIE CHCTEMBI YIIPABJICHUSI 00BEKTAMHU TETUIOBBIX M aTOMHBIX DJIEKTPHUYECKUX CTAHIIUH
(manee — OIIOII), nampaBnenus moarotoBku 13.04.01 TemmosHepreTuka U TEIUIOTEXHUKA, YPOBEHB
o0Opa3oBaHUs: BhICIIee 00pa30BaHUe - MarucTpaTypa.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ANEKTPUIECKUE 24 3 4 - 8 - - - - - 12 - Ilodzomoeka pepepama: B pamkax
IIPUBOJIBI pedepaTHBHOI YacTH CTYJCHTY HEOOXO UM
11 Tuns! 1 ocobeHHOCTH 12 2 - 4 - - - - - 6 - IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
CTPOCHHUS BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETUTh
ANEKTPHUYECKUX BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
JIBUTaTelneit MOJTOTOBUTH NPE3SHTALMIO JUIS BBICTYIICHUS
1.2 B3aumMosnusHue 12 2 - 4 - - - - - 6 - IO pe3yabTaTaM pabOThl Ha CEMHHAPCKOM
ANEKTPHUYECKUX 3aHATHH. B kKauecTBe TeM pedepara CTyneHTy
JBHUTATENei 1 MIPE/ATIaraloTCsl CIEAYIONINE BAPHAHTHIL: -
MoKazaTesel KadecTBa B3anmoBnusiHHE 31EKTPUYECKHUX JBUTaTeNeil n
JNEKTPUIECKOMN ToKazaTesel KauecTBa MIEKTPUIECKOI SHEPTrUH
SHEPruH - Buzer perynmupoBaHus 31eKTPHYECKUX
JIBUTaTeNeit
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[2], 1-272
2 Buns! perynmupoBaHust 24 4 - 8 - - - - - 12 - Iloozomogka pedhepama: B pamkax
ANEKTPHUUECKUX pedepaTHBHOI YaCTH CTYJCHTY HEOOXO UM
JIBHUTATEIICH IIPOBECTH 0030p JIUTEPATyPHBIX HCTOYHUKOB I10
2.1 Buns perynmupoBaHus 12 2 - 4 - - - - - 6 - BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETHTH
INEKTPUIECKUX BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
JIBUTATEIIeH MOJTOTOBUTH NPE3SHTAINIO JUIS BBICTYIICHUS
2.2 Bunbl gatuukos, 12 2 - 4 - - - - - 6 - 0 pe3ysbTaTaM pabOThl HA CEMUHAPCKOM

KaHaJibl riepeaayn
JaHHBIX

3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaraloTCs CIeAYIONNe BAPHAHTHL: - KaHaJ
nepenadyu JaHHBIX RS-485, nux npeumymiecTa u
HEJ0CTaTKH - KaHal nepenaun qaHHbpXx CAN,
WX MPEUMYIIECTBA M HEJIOCTATKH - KaHA
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nepenauu ganHbeix PLC, X npenmyiecTsa u
HEI0CTaTKU

H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[3], 1-376
[7], 1-60
3 ManumynsaTopsl, 12 2 4 - 6 - Iloozomoeka peghepama: B pamkax
TPaBOJIATOPHI U pedepaTHBHOI YacTH CTyAEHTY HEOOXOIUM
0COOEHHOCTH MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
(yHKIIMOHHPOBAHUS BBIOpaHHOW TeME, KOMIUIEKCHO OCBETHTH
ANEKTPHUYECKOTO BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
NPUBOJA B HUX MOJTOTOBUTH NPE3SHTALMIO IS BBICTYIICHUS
3.1 MaHHUITyISTOPEI U 12 2 4 - 6 - IO pe3yJbTaTaM paboThl HA CEMUHAPCKOM
COPTUPOBIIMKH, 3aHsATHH. B KauecTBe TeM pedepara cTyneHTy
MepPEeXOAHbIE POLECCHI IpeUIararoTcs CIeAyIONIe BapUaHThIL: -
B 3JICKTPHYECKUX MaHUnynsSTOphl - COPTUPOBUIMKY - JIEHTOUHBIE
JIBUTATEISX TPaHCIIOPTEPHI - TPABOJIATOPHI
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[4], 1-87
[5], 1-63
4 Kpansl, mudter n 30 6 12 - 12 - Iloozomosxa pedhepama: B pamkax
0COOEHHOCTH pedepaTrBHOI YaCTH CTYJCHTY HEOOXO UM
(yHKIMOHUPOBAHUS MPOBECTH 0030p JINTEPATYPHBIX HCTOYHUKOB 110
ANIEKTPHUYECKOTO BBIOPAHHOM TeMe, KOMIUIEKCHO OCBETUTh
NPUBOJA B HUX BOIPOC B COOTBETCTBHHU C TEMOM pedepara,
4.1 KpaHbl K03710BbIE U 15 3 6 - 6 - MOJrOTOBUTH MPE3SHTAIMIO JUIS BBICTYILICHUS
THIOJISIPHBIE 0 pe3yJbTaTaM paboThl HA CEMUHAPCKOM
4.2 JIudToBbIe YyCTAHOBKU 15 3 6 - 6 - 3aHATHH. B kadecTBe TeM pedepaTa CTYyICHTY
MIPE/TIaraloTCsl CIEAYIONIe BapuaHThl: - KpaHbl
Ko3510BbIe - KpaHb! nossipHbIe
H3yuenue mamepuanoe n1umepamypHoix
UCIOYHUKOG:
[1], 48-112
[6], 1-70
3aueT ¢ OLEHKOH 18.0 - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 16 32 0.3 42 17.7
Hroro 3a cemectp 108.0 16 32 0.3 59.7




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. anekmpuueckue npugoovl

1.1. Tunsl 1 0COOCHHOCTHU CTPOSHUS PICKTPUICCKUX JIBUTATEIICH

Beenenue. Tumbl dieKTpuyecKHX JABUraresieid. XapakTepHOE NPUMEHEHHE JJIEKTPUYECKUX
JIBUraTeneil B 3aBUCUMOCTM OT MX JJIEKTPUYECKOM MOIIHOCTH. ACHUHXPOHHBIE 3JIEKTPUYECKHE
JIBUTaTeI, NPUHLHUIN JEHUCTBUS M YCTpPOMCTBO. KOHCTpPYKTMBHas cxeMma CeplIeYyHUKa CTaropa.
CkonpxeHre acUHXpOHHOro nBurarens. Mudopmamus wmmnpauka. I[lyck acHHXpOHHOrO
aJIeKTpUuYecKoro npuratens. HekoTopele BHUABI CEYEHUH IPOBOJHUKOB O€INYbEH KIETKU
rnyookona3zHbiXx  AJ[. CHHXpOHHBIE MAIIMHBI: YCTPOMCTBO W TpWHOUN nerctBus. [lyck
CUHXPOHHOIO JABHUrarens. Pa3inuyHble KOHCTPYKLMH MaJOMOLIHBIX CHHXPOHHBIX JBHUIaTEJIEH.
BeHTUIbHO-UHIYKTOPHBIN MPUBO/I..

1.2. B3auMoBIMsSHNE IEKTPUUECKUX JBUTATEIEH U [TOKA3aTeIe KauecTBa IEKTPUIECKON
JHEPruu

I'OCT 32144-2013 «CoBMECTUMOCTh TEXHHYECKHUX CPEICTB AyeKTpoMarHuTHas. Hopmsl
KayecTBa JJIEKTPHUUECKOW SHEpruM B CHCTEMax »3JEKTPOCHAOKEHHs OOILero Ha3zHaueHUsI».
OtkinoHeHHne 4acToThl. MenneHHble U3MeHeHUs HamnpspkeHusa. KonebaHusi — HanpspKeHus
anekTponuTanusa. HecunycounanbHocTh HanpsbkeHus. Hecummerpust HanpspkeHH B TpexdasHbIX
cucremax. llpoBanbl HanpsbkeHuss u nepeHanpsokeHus. Buusnue IIKD nHa anementsr JIOIL
Bnusinue [1KD na tpanchopmarop. Biusuue I1KD na 6atapen konnencatopos. Biusaue [IKD Ha
ycTpoicTBa peneitHoi 3amuTsl. Bimsaue [TIKD na o6opynoanue notpedureneid. Bmusuue [TIKD na
KO3(PHUITMEHT MOIIIHOCTH. .

2. Buowi pecyvuposanus snekmpuyeckux osuzameiien

2.1. Bunpl peryniupoBaHus 3J1€KTPUUYECKUX JABUTATENEH

[ToBbiieHre sHepreTHdecko A(PPEKTUBHOCTH TPU TYCKE AaCHHXPOHHBIX JBUTATENICH.
PerynupoBaHne CUMMETPUYHBIM  IIOHM)KEHUEM  HAIpPsDKEHUS  NUTaHus.  PerynmpoBanue
MOHWKEHUEM HAMPSHKEHUS TUTAaHUS KaKI0u u3 ¢a3. PerynmupoBanue U3MEHEHUEM COTPOTUBIICHUS
1enu potopa. TUPHCTOPHBIE MYCKOBBIE YCTpoiicTBa (yCTpOWCTBa IUIABHOTO Mycka). YacToTHOe
perynupoBaHue  acMHXpoHHoro  nBurarens.  [lukmoxonBeprep. (CxemMa  mepeKIrOYCHUS
AIIEKTPOJIBUTATEINS CO 3BE3/bl HA TPEYrOIbHUK. PerynupoBanue 000pOTOB U3MEHEHHEM YHCIIa Map
nmoyrocoB. D] ¢ TBOWHBIM MTUTAHUEM Yepe3 BEHTUIILHBIE YCTPOUCTBA. .

2.2. Buzpl 1aT4nKoB, KaHAJIbI I€PENaYM TaHHBIX

Bunbl nat4ukoB: HIYHTOBBIE; TpaHC(OpPMATOPHI TOKA; AAaTYMKU Ha 3 (deKTe Xoiuia; JAaTIYUKU
KOMIIEHCAIIMOHHOTO Tuna Ha 3dexte xomta. becripoBonnoe Ynpasnenue no MK-kanany. ZigBee.
Bluetooth u WiFi. RS-485 / RS-232. CAN..

3. Manunynamopusl, mpaeoaamopbl U 0cobenocmu (QYHKYUOHUDOBAHUSL INEKMPULECKO20
npusooa 8 Hux

3.1. MaHunynsaTopel 1 COPTUPOBILIUKH, IEPEXOJHBIE IIPOLECCHI B JIEKTPUUYECKUX JBUTATEISIX

[TepexonHble mpoliecchl: KoebaTenbHble WK anepruogudeckre. Mojaenb 3JeKTporpuBoaa s
UCCIICIOBAaHHUS JMHAMUKU. 4 TpPYNNbl TEPEXOJHBIX MpoIeccoB. MaHUIYISIMOHHBIA pOOOT.
O06o6meHHas cxema poOota. MHOromno3uumMoHHas cuctema ymnpasieHus. KoHTypHas cucrema
ynpaBinenus. Meron Teach-In. Merox Playback. Offline nporpammupoBanue.. JleHTOuHBIE
TpPaHCIIOPTEPHl W TPABOJATOPHI, MpOBEpKa 3JIeKTpUuecKux npurateneid. Ilpuemo-crarounbie
ucneitanus snekrpoasuratens. 'OCT P 53472-2009 «MamuHbl 3J€KTPUYECKHE BPAILAIOIIAECS.
JIBuratenn acMHXpOHHBbIE. MeTOBl UCHBITaHMI). TpH OCTHOBHBIX pEXHMA: MPOIOJIKUTEIBHBIN,
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KPaTKOBPEMEHHBIM M IOBTOPHO-KPATKOBPEMEHHBIN. [IpoBepka sneKkTpUyecKkMX [BUrareiacs Io
Harpy3ke. [IpoBepka aIEKTpHYECKUX JABUTATENCd MO TMeperpy3odHoi crmocobHoctu. IIpoBepka
IIEKTPUYECKUX JBUTATENECH 10 HAarpeBy B MPOJOJIKUTENBHOM pexkuMme. [IpoBepka 31IeKTpUUecKux
JBUTATEIE 10 HarpeBy B IOBTOPHO-KPAaTKOBPEMEHHOM pexume. Tpasosarop. Cucrema
AIIEKTPUUYECKOTO  KOHTPOJII W 00opynoBaHMe O€30MAaCHOCTH  TPaBoJIATOPOB. JIeHTOUHBIE
TpaHcnopTepsl. [loacucTeMbl TEXHOIOTHYECKOI0 KOHTPOJIS U MPEACTaBIeHUS MH)OPMAIIH.

4. KpaHul, ]Zu(bmbl u ocobenrocmu (bVHKuMOHZ/lDOGCZHU}Z ANeKmpu4ecKozo I’ZDMGOOCZ 6 HUX

4.1. KpaHbl KO3JIOBBIE U MOJIIPHbBIC

Kpanbl ko3noBele. Kpanel mnossipHble. TpaHCIOPTHO-TEXHOJIOTMYECKHE M PEMOHTHBIC
0COOEHHOCTH KPAaHOB KO3JIOBBIX M MOJIAPHBIX. KO3710BOM KpaH: 3JIeMEHThI, Ha3HAYE€HUE, TPH TUIIA
KpaHa 1o crnocoOy ONMUpaHusi, THIbI TPY303aXBaTHBIX MEXaHU3MOB. KpaHbI KO3IIOBBIE: cCHUCTEMa
YIOpPaBI€HUS C CHJIOBBIMH  KyJauyKOBBIMHU  KOHTpoiuiepamMu. CHCTEMBl  yIpaBICHHS C
npeoOpaszoBarensimu yactotel (IIY -  AJ[). Cucremsbl ynpaBiaeHUss € THUPUCTOPHBIMU
npeoOpa3oBaTeNIIMU HaNpsDHKEHU U 3JeKTpojaBUrarensiMu nocrossHHoro toka (TIT - JAIT). Kpanst
KO3JIOBBIE: CX€Ma PEBEPCUPOBAHNUS U YIIPABIICHHUS; IIyJIbThI PaIUOYIIPABICHHUS. .

4.2. JIudroBbie yCTAaHOBKH

JludroBeie yctaHOBKH: ycTporicTBo. Knaccudukamus no HazHaueHuro. Koncrpykuuu nmudros:
BbDKMMHBIE. ACCAKUPCKUE JTUQPTHI. TPOTYapHbIe. HOXKHULIEBUAHBIE. KOpaOeibHbIe. TapKOBOYHbBIE
cucteMbl. OOmIasi XapakTepUCTUKA CHCTEM yHpaBieHus JU(TOB. [[ByXypOBHEBBIE U CKOPOCTHBIC
IU(TOBBIE YCTAHOBKHU. J{OMONHUTENbHBIE (GYHKLIUY. .

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Mcnonp30BaHue CIpaBOYHO-HOPMATHBHBIX CUCTEM JUISl ONIPEACIICHUS MTOTEPh B IBUTATEISX
u KI1/;
2. Mcnionb30BaHue CIIpaBOYHO-HOPMATHBHBIX CUCTEM JIJISl OIpeiesieHHs pabounx
XapaKTEPUCTHK JIEKTPUIECKOTO NMPUBO/IA;
3. Vcnonb30BaHMe CIPaBOYHO-HOPMATUBHBIX CHCTEM JUIsl ONPEAETICHNS TyCKOBBIX
XapaKTEPUCTHK JIEKTPUIECKOTO MPUBO/IA;
4. Vicnionp30BaHue CIPaBOYHO-HOPMATUBHBIX CUCTEM JJISl ONIPEIeNICHHs LIeIeco00pa3HOCTH
NPUMEHEHHS THITOB YJIEKTPUYECKOTO MPUBOJIA B aBTOMATU3UPOBAHHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX KOMIUIEKCAX B YHEPIreTHKE.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

=

Tunbl 1 0cOOEHHOCTH CTPOSHUS IIEKTPUUYECKUX JABUraTeseH

2. PerymupoBanue TOHWKEHHEM HANpsDKCHUS MUTAaHUS Kaxaod u3 ¢as. PerymmpoBanme
U3MEHEHHEM CONPOTHMBIIEHUS LENU poTopa. THPUCTOpPHBIE IyCKOBBIE YCTpPOMCTBA
(ycTpolicTBa MIaBHOro Iycka). YacToTHOE peryJnpoBaHHE ACHHXPOHHOI'O JIBUTATEJIS.
[Muknoxonseprep. CxemMa NEPEKITIOYEHHS JIEKTPOJBUTATENS CO 3BE3/bl HA TPEYTOJIbHUK.

3. OO06obmenHast cxema poOoTa. MHOTONO3WIIMOHHAS CHUCTeMa ympaBieHus. KoHTypHas
cucTeMa yrnpaBJIeHusl.

4. KoncTtpykiuu  Ju(TOB:  BBDKMMHBIE.  IACCaAKUPCKUE  JU(MPTBHL.  TpOTyapHBIE.

HOKHUIIEBUHBIE. KOpaOelbHbIE. TAPKOBOYHBIE CUCTEMBI.



3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena Onenounoe
JTUCIUIUTUHBI (B CpEACTBO
3amnaHupOBaHHBIEC PE3yabTaThl 00yUEHUS O JUCIUILINHE Konpt
COOTBETCTBUHU C (Tumn u
(B COOTBETCTBUH C pa3aeoM 1) HMHJUKaTOpOB 1.3.1) HAUMCHOBAHHE)
1]12]3]4
3HaTh:
Ha3HaYeHHe U QYHKIHUOHATIbHBIE 0COOCHHOCTH HH(POPMAIIMOHHBIX CUCTEM, IPUMEHSIEMbIX V-4 + Cemunap/KM-2
B MPOIIECCE TUATHOCTUKH OOHEKTOB YHEPTETUKHI ’
OCHOBHBIE CPEICTBA U METO/IbI IIPOBEJICHUS IMATHOCTUKH, ONPEAEICHUS TEXHUUECKOTO Cemunap/KM-3
COCTOSIHUS, BBISIBIICHUSI HEHCIIPABHOCTEH U Ie(PEKTOB 000PYIOBAHUS SHEPTETHKHU. V-4 +
OCHOBHBIE HOPMAaTUBHO-TEXHUYECKHE TOKYMEHThI OPraHU3alluU U MPOBEACHUS
JMArHOCTUKHU 000PYAOBaHUS
BU/JIbI TEXHUYECKOI TMarHOCTUKU 000pY/I0OBaHUS YDHEPTETUKHU N -4nk1 + Cemunap/KM-1
Ymern:
MIPUMEHATH CPE/Ibl UHKEHEPHBIX PACUETOB ISl PEIICHUS 3a/1a4 TOCTPOSHUS MOJIECNIEH V-4 + Cemunap/KM-4
JMArHOCTHKH M MPOTHO3UPOBAHUS TEXHUYECKOTO COCTOSIHUS 000pyI0BaHuUs
000CHOBBIBATh BEIOOP METOJIOB U CPEJICTB IMATHOCTUKH 00OPYIOBAHUS YHEPTETUKH NT-4mx-1 + + Cemunap/KM-3
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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
3 cemecTp

®dopma peanmszanuu: Y cTHas Gpopma
1. KM-1 (Cemunap)
2. KM-2 (Cemunap)
3. KM-3 (Cemunap)
4. KM-4 (Cemunap)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
3auem ¢ oyenkou (Cemecmp No3)

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. OCHOBBI AMArHOCTHKHU TEXHUYECKUX YCTPOMCTB U coopyxeHui : [MoHorpadus] /I'. A. buryc, [u
ap.] . —2-em3n . — M. : U3a-Bo MI'TY um. H.D. baymana, 2018 . — 445 c. - ISBN 978-5-7038-
4804-3 .;

2. Mankwun, B. C. Texanueckas AuaraHocTrka : yaeoHoe mocooue / B. C. Mankus . — 2-e u31., ucIp.
u jion . — CII6. : Jlanb-IIpecc, 2015 . — 272 c. — (Yuebuuku uig By30B. CrienuanbpHast JMTepaTypa) .
- ISBN 978-5-8114-1457-4 ;

3. Hocos, B. B. JluarHoctika MamuH u o6opyznoBanus : yuebnoe nocodue / B. B. Hocos . — 4-¢
u3., crep . — CII6. : Jlanp-IIpecc, 2017 . — 376 c. — (YueOHuku 1151 By30B. CrieniasibHast
auteparypa) . - ISBN 978-5-8114-1269-3 .;

4. Kproxkos, O. B. JluarHoctuka v nporHo3UpoBaHNE TEXHUUECKOTO COCTOSIHUS
AIIEKTPOIHEPTETUUECKUX CUCTEM KoMIipeccopHbIX ctaHimid. Y. 1/ O. B. Kprokos . — M. :
Duepromporpecc : DuepreTuk, 2018 . — 87 c¢. — (bubnuoreuka >MEeKTPOTEXHUKA, TPUIIOKEHUE K
KypHaiy "DHepretuk" ; Boil. 1(229)) . - ISBN 0013-7278 .;

5. Kprokos, O. B. /lnarHocTrKa ¥ MPOrHO3UPOBAHUE TEXHUYECKOTO COCTOSIHUS
AIIEKTPOIHEPTETHUECKUX CUCTEM KoMIipeccopHbIX ctanimii. U. 2 / O. B. Kpiokos . — M. :
Duepromporpecc : DuepreTuk, 2018 . — 63 c. — (bubamoreuka >MEKTPOTEXHUKA, TPHIIOKEHHUE K
xypHaiy "DHepretuk" ; Boil. 2(230)) . - ISBN 0013-7278 .;

6. Kprokos, O. B. /luarHocTrKa ¥ NpOrHO3UPOBAHUE TEXHUYECKOIO COCTOSTHUS
AIIEKTPOIHEPTETHUECKUX CUCTEM KoMIipeccopHbIX ctaHiuid. Y. 3 / O. B. KprokoB . — M. :
Duepromporpecc : DuepreTuk, 2018 . — 70 c. — (bubauoreuka >MEeKTPOTEXHUKA, TTPHIIOKEHHUE K
xypHaiy "DHepretuk"” ; Boil. 3(231)) . - ISBN 0013-7278 .;

7. A. B. Kproxkos, B. I1. 3akaprokuH- "DneKkTpocHa0KeHre U 3JIEKTPOIIUTaHNE HETATOBBIX
notpeduTenei xene3noiopoxkHoro Tpancnopra”, M3garenscrBo: "upekr-Menuna", Mockaa,
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bepnun, 2020 - (294 ¢.)

https://biblioclub.ru/index.php?page=book&id=572456.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:

1. Office / Poccutickuii makeT o(pUCHBIX MPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. Acrobat Reader.

5.3 UnTepHeT-pecypchl, BKJIKWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. Daexrponnas 6udaunoreka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep aynuropun, OcHanenue
HaHMEeHOBaHHe
Y4eOHble ayIuTOpUn K-120, MamuHHbIi cepBep, KOHAUIMOHEP
JUUTA TPOBEICHUSA 3an MBI]

JICKIMOHHBIX 3aHATUH U
TCKYIICTO KOHTPOJIA

A-410, YueOnas
aynutopus "A"

IapTra, CTOJ IperuoaaBareis, CTyJl, I0CKa
McEJI0Bas

Y4eOHble ayIuTOpUN
JUTSL TIPOBEICHUS
MPaKTUYECKHUX 3aHATHH,
KP u KII

A-410, YueOnas
aynutopus "A"

IapTra, CTOJ nperuoaaBareis, CTyJl, I0CKa
MEJI0Bas

Y4eOHble ayIuTOpUn
JUTSL TIPOBEICHUS
71a00paTOPHBIX 3aHATUN

B-210/6,
JlaGoparopus
"ACVYTII"

CTOJI KOMIIBIOTEPHBIH, CTY, mKad, TymOa,
JIOCKa MEJIOBasi, CEpBEP, KOMIIBIOTEP
MePCOHAIIBHBIN

VY4eOHble ayuTopun
JUIS IPOBE/ICHUS
IIPOMEKYTOUHON

aTTecTalluu

C-302, YuebHas
ayIuTOpUs

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTOJI, CTYII, IKad A JOKYMEHTOB, Kad ams
OJICTBI, BeIIAJIKa JIJIS OJICKIbI,
KOMITBIOTEpHAsI CETh C BBIXOJIOM B MIHTEpHET,
MHOTO()YHKITHOHAJIBHBIN IIEHTP, HOYTOYK,
KOMIIBIOTEP MEePCOHATBHBIN

TTomemenust misa
CaMOCTOSITEIILHOU
paboTsl

HTB-303,
KomnbrorepHsiii
YUTAJIBHBIN 3a71

CTOJI KOMITBKOTEPHBIN, CTYJI, CTOJI
IIMCBMEHHBIN, BEIIAJIKa I ONEXKIbI,
KOMITBIOTEpHAs CETh C BBIXOAOM B MIHTEpHET,
KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,
KOHJIUIIHOHED

Tlomentenus niist
KOHCYJIbTHPOBAHUS

B-210/7s,
IIpenonaBarenbckas

KpecIso pabouee, CTOI, CTYI, MIKad, Bermanka
JUTST OJI@XKIBI, CTOJI JUIsl COBEILIAHUM, SKPaH,
KOMITBIOTEP NMEPCOHATIBHBIN, TPUHTED

ITomemenus s
XpaHEHUS
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

B-210/8a, Apxus

kag
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI pO6OTOT€XHI/IKI/I B OHCPI'CTHUKE

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-1 (Cemunap)
KM-2 (Cemunap)
KM-3 (Cemunap)
KM-4 (Cemunap)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Wnpexc KM- | KM- | KM- | KM-
Howep Paszpen nucnurnimHbl KM: L 2 3 4
pasnena Henens 6 8 10 14
KM:
1 JIEKTPUUECKUE TPUBOIbI
11 Tunsl 1 0COOEHHOCTH CTPOEHUS AJIEKTPUUECKUX JBUTATEIEH +
12 BzaumoBnusgHME DIEKTPUUECKUX ABUTATEIEH U MTOKA3aTENeH +
' Ka4yecTBa 3JIEKTPUYECKON SHEPruu
2 Bups! perynupoBaHus 3EeKTPUIECKHUX JIBUTATEICH
2.1 Bups! perynupoBaHus SEKTPUIECKHUX JIBUTATEICH +
2.2 Buapl 1aT4nKoB, KaHAJBI IEpeavyy TaHHBIX +
3 MaHunynasTopsl, TPaBOIATOPl U OCOOEHHOCTH
(GYHKIIMOHUPOBAHUS SJIEKTPUIECKOTO NMPUBOJIA B HUX
31 MaHuyaSTOpBI U COPTUPOBILUKH, IEPEXOIHBIE TIPOLIECCHI B +
' DIIEKTPHUYECKHUX JBHUTATEISIX
4 Kpanbl, 11 ThI 1 0cO0EHHOCTH (PYHKIIMOHUPOBAHUS
DIIEKTPUUYECKOTO IPUBOJIA B HUX
4.1 KpaHsl K03710BBIE U TIOJISIPHBIE +
4.2 JIudToBbIe YyCTAHOBKU +
Bec KM, %: | 25 25 25 25
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