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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ienpto OCBOCHMS AMCLUILUINHBI «DJIEKTPOOOOPYIAOBAHUE U DJIEKTPOABTOMATUKA IIEXOB
KIUIT» sBnsieTcs: - mpuoOpeTeHne HeoOX0AUMOM 6a3bl 3HaHUH 00 0COOEHHOCTSX, COBPEMEHHOM
COCTOSIHUM U IIEPCIIEKTUBAX aBTOMATUYECKOT0 PEryJIUPOBaHUs IIPOLECCOB KOBKH, IITAMIIOBKH U
npyrux BugoB OM/I.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucuummHa OnexkTpoobopyioBaHKE U AJIEKTPOABTOMAaTHKA LIEXOB
Ky3HEUHO-IIITAMIIOBOYHOTO TPOU3BOJCTBA BXOJUT B BAapPHATUBHYIO YacTh Y4E€OHOro IUIaHA
00pa3oBaTeNbHON IPOrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBL  HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

dusuka

Maremaruka

Teopus MalMH U MEXaHU3MOB

BBeneHune B crieniuaibHOCTD

BBenenue B HanpaBieHue

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

HarpeB n1 HarpeBarenbHbIE YCTPOKCTBA

OCHOBBI CBAPOYHOT0 ITPOU3BOJCTBA

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON paboThI

[ToaroroBka k caade u ca4ya rocy1apCTBEHHOIO HK3aMEHa

IIponsBoacTBEHHAs — IPEIIUIUIOMHAs TPAKTUKA

TexHosnorus U 000pyAOBAaHHME IPOLIECCOB MPOU3BOACTBA JIMCTOBOIO U COPTOBOIO
MeTaa

CoBpemeHHOE 000py10BaHUE JUIs IPOU3BOCTBA JUIMHOMEPHBIX M3/AETHI

TexHnomnorus u 000pyAOBaHHE TMPOIECCOB MPOM3BOJACTBA COPTOBOIO MeETayla M
KOBOYHO-IITaMIIOBOYHOT'O IIPOU3BOJCTBA U METU30B

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrare oOcBOeHHS ~JOUCUMIUIMHBI  (MOIyJsi) «DIEKTpoOOOpYyJOBaHHE U
3JIEKTPOABTOMATHKA 1I€XOB KY3HEUHO-IITAMIIOBOYHOTO MPOU3BOJICTBA» OO0YUAIOIIUICS JOJKEH
00J1a/1aTh CJIEAYIOIMMHU KOMIIETEHIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHN

IIK-15 ymeHnem npoBepsATb TEXHUYECKOE COCTOSTHUE U OCTATOYHBIN PECYPC TEXHOJIOTMYECKOTO
000pyI0BaHUsl, OPraHU30BBIBATH MPOPUIAKTUYECKHI OCMOTP M TEKYILIMH peMOHT 000py/10BaHUs

3HaTb - TEXHHUYECKOE COCTOSIHHUE M OCTaTOYHBII pecypc 3HeKTp0060pyJIOBaHI/I}I
AJig pe€ain3aliii TEXHOJOTHUYCCKUX MPOLECCOB KY3HCYHO- IITAMIIOBOYHOT'O
IIPpOU3BOJACTBA,

YMeTh - IPUMCHATH WJIN YCOBCPIICHCTBOBATL CUCTCMBI CTaGI/IHI/IBaHI/II/I, CHUCTCMBI

MPO-TPAMMHOTO YIIPABJICHUS U PETYIUPOBAHUS, CHEASAIINE CUCTEMBI;

Bnagets -METOANKAMU OLIEHKH TEXHUYECKOTO COCTOSIHHSI METALTOTPOU3BOISIIETO
00opyI0BaHUS.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 55 akaJl. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHEAyIUTOpHAs — 1 aKaJI. 4acoB
— caMOCTOsITeNbHAs paboTa — 53 akaj. 4acos;

dDopMa arrecTaiuu - 3a4cT

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

dopma TEKyIIEro
Bun KOHTPOJIS
CaMOCTOSTENbHON | yCIIeBaeMOCTU U
paboThI MIPOMEKYTOUHOH
aTTecTaluu

Kon
KOMIIETEHLIUN

Pasznen/ tema
JHACLUATIIAHEL

Cemectp

nal. | mpakr.
3aH. | 3aH.

Jlek.

CamocrosrenbHas
paboTa cTyaeHTa

CaMocTosATeIbHOE
U3yUYCHHE
YuebHoro

MaTepHara.
IToaroToBka k
MIPAKTUYECKAM

3aHATHSIM.
Brinonnenue
KOHTPOJIBHON
paboTslL.

1.1 OCHOBBI TEOpHH
aBTOMAaTHYECKOTO 5115 3/11 5
VIIpaBJIEHHs

Craaua KP Nel. TIK-15

CaMocTosTeNbHOS
H3y4eHUe
YuebHoro

Marepuana.
IToaroroBka k
TIPaKTUIECKAM

3aHATHSIM.
Brimonaenne
KOHTPOJIbHOU
paboTHI.

2.1 O6was xapakTepuCTHKa
O0OBEKTOB  aBTOMAaTH3aIlHM.
ABTOMAaTH3aIs OCHOBHBIX U
BCIIOMOTaTEIbHBIX 5115 3/11 5
omepanuii, CBSI3aHHBIX C
KY3HEYHO-IITAMITOBOYHBIM
MIPOU3BOJICTBOM

Cnaua KP Nel. TIK-15

CaMocTosTeNbHOS
H3y4eHUe
YuebHoro

Marepuana.
IToaroroBka k
TIPaKTUIECKAM

3aHSATHSM.
Brimonaenne
KOHTPOJIbHOU
paboThI.

3.1 Knaccudukanus
AJIEMEHTOB aBTOMATHKH.
Hcnonaurensusie 5 1,5 3/11 5
yCTpOIicTBa. VYcerpoiicTBa
YIIpaBJICHUS

Craua KP Nel. T1IK-15

CamocrosTenpHOe
n3ydeHune
YuyebHoro

4.1 VYnpasnsromiue Marepuaia.

BO3CHCTBHUA M IIOKa3aTeln 5 | 15 I 5 [onroroska

KagecTBa  Ipolecca  Kak MPaKTHYECKUM

00BEKTa peryIupoBaHHs 3aHATHAM.

Brinmonuenne

KOHTPOJIbHOU

paboTHI.

Cnaua KP Nel. TIK-15




5.1 AHaJIOroBbIE CHCTEMBI
CcTabuIM3aIuN
TEXHOJIOTHUECKUX
napameTpoB B OM/J]

1,5

321

CaMOCTOSTENbHOE
U3y4yeHHue
VYuebHoro

MaTepHaa.
IToaroroBka k
MIPAKTUYECKUM

3QHATHUAM.
Brinonnenue
KOHTPOJILHOU
paboThI.

Caaua KP Ne2.

MK-15

6.1 IludposBbie cHCTEMBI
CTa0WIN3aNN
TEXHOJIOTHYECKHX
napamerpoB B OM/J]

1,5

3/11

CaMOCTOSTENbHOE
U3y4eHHe
VYuebHoro

MaTepHaa.
IToaroroBka k
MIPAKTUYECKUM

3aHATHSIM.
Brimonaenne
KOHTPOJIBHON
paboTsl.

Cnaua KP Ne2.

MK-15

7.1 Pasomknyteie = CAP
IapaMeTpoB  Ipolecca U
obopymoBaHUs.

15

3/11

CaMOCTOSTENbHOE
U3y4deHHE
Vuebnoro

Marepuaia.
IToaroroBka x
NPaKTHYECKUM

3aHATHAM.
Brinonnenne
KOHTPOJIBHON
paboTsl.

Craaua KP Ne2.

IK-15

8.1 3aMKHYyTbIE CAP
napamerpoB 0 OM/]

15

3/11

CaMocTosATeIbHOE
H3y4eHue
YuebHoro

Marepuana.
IToaroroBka k
NPaKTHYECKUM

3aHATHSAM.
Brinosinenue
KOHTPOJIbHOU
paboTsl.

Craaua KP Ne2.

IK-15

9.1 CucreMbl clIeXeHHsd 3a
TEXHOJIOTHYECKUMHU
napameTpamMu

15

321

CaMocTosTeNbHOS
H3y4eHUe
YuebHoro

Marepuana.
IToaroroBka k
TIPaKTUIECKAM

3aHATHSIM.
Brimonaenne
KOHTPOJIbHOU
paboTHI.

Craua KP Ne3.

IK-15

10.1 Cucremsbl
MIPOrPaMMHOTO  YIPABIECHUS
nporeccamu OM/J{

15

3/11

CaMocTosTeNbHOS
H3y4eHUe
YuebHoro

Marepuana.
ITogroroBka k
TIPaKTUIECKAM

3aHSATHSM.
Brimonaenne
KOHTPOJIbHOU
paboThI.

Craaua KP Ne3.

IIK-15




CaMOCTOSTENbHOE
U3y4yeHHue
VYuebHoro

MaTepHaa.
IToaroroBka k
MIPAKTUYECKUM

3QHATHUAM.
Brinonnenue
KOHTPOJILHOU
paboThI.

11.1 ACY TII 8 KIIIT 5115 3/11 4 Cnaga KP Ne3. MK-15

CaMOCTOSTENbHOE
U3y4eHHe
VYuebHoro

MaTepHaa.

12.1 ACY TII B| 5 15 31U 4 IToaroroska

MAaIIMHOCTPOCHUH MIPAKTUYECKUM

3aHATHAM.

Brimonaenne

KOHTPOJIBHON

paboTsl.

Cnmaua KP Ne3. TIK-15

Hroro no nucruIinae 18 36/1411| 53 3a4eT TIK-15

5 Oopa3oBaTe/ibHbI€ TEXHOJIOTUH

1. Tpapuuumonusie 00pa3oBaTENbHBIE TEXHOJOTHH OPUEHTHPYIOTCS HAa OpPraHHU3aIUio
00pa30BaTeNILHOrO  Ipolecca, MPEANOoNaralolyl0 MpsAMYI  TPAHCISALMIO 3HAaHUH  OT
npernoiaBaTess K CTyIeHTY (IIPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTFOCTPATUBHBIX
METO/I0B 00ydeHus1). YueOHas AesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHIL:

Wudopmanmonnas JeKnus — [OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE MNPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTHyeckoe 3aHATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

JIaGoparopHas paboTa — opranusanus yueOHoi paboThl ¢ peaIbHbIMU MaTe€pUaTbHBIMU U
UHPOPMALMOHHBIMA OOBEKTaMH, AKCIEPUMEHTANbHAS pPadoTa C aHAJIOTOBBIMH MOJEIISIMHU
peasbHBIX OOBEKTOB.

2. TexHOJIOTHM TIPOSKTHOTO OOYYECHHS — OpraHU3aIus 00pa30BaTEIBLHOrO IMpollecca B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOIO PELIeHUs MPOOJEMHOHN 3a7adM WM BBIIOJIHEHUS
yuebHoro 3aianus. [IpoekT npeanonaaraeT COBMECTHYIO Y4EOHO-TI03HABATEIbHYIO JIEATENbHOCTh
IPYMIIbI CTYJEHTOB, HANPaBJIEHHYIO Ha BBIPAOOTKY KOHLIEMIMM, YCTAaHOBJIEHHE LeNiel U 3a1ad,
(GOpPMYITHPOBKY OXKHJIAEMBIX PE3YJIbTaTOB, OIpPEJEeNICHHNE TNPUHINUIOB W METOAHMK pEIICHUsS
NOCTaBJIEHHBIX 3ajJlay, IUJIAHUPOBAaHUE XoJa paldoThl, MOUCK JAOCTYMHBIX M ONTHMAJIbHBIX
pecypcoB, MO3TANHYI0 pEaTU3alllio IJaHa padoThl, MPE3EHTALMIO PEe3yJbTaTOB pPabOThHI, MX
OCMBICIICHHUE U PEIIKCHIO.

OCHOBHBIE THUIIBI TPOEKTOB:

HccnenoBaTenbCKuil TPOEKT — CTPYKTypa NpubImkeHa K ¢GopmaTy Hay4dHOTO
UCCIICIOBAaHMS  ([IOKA3aTeIbCTBO AKTYalbHOCTH TEMBI, ONpEACTICHHEe HaydHOW MPOOJIEMBI,
npeaMera U oOBeKTa HCCeloBaHMA, LeNed W 3ajqad, METOAO0B, MCTOYHHUKOB, BBIIBHKEHUE
TUIO0TE3bl, 000011IeHUE PE3YIbTAaTOB, BBIBOIbI, 0003HAUYEHUE HOBBIX ITPOOIIEM).

WHpopMalMOHHBIM MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTh C  SIPKO
BBIPQ)KEHHON dBPUCTUYECKOM HAPABICHHOCTHIO (ITOUCK, OTOOP M CHCTeMAaTH3aIs HHPOPMAIuu
0 KakoM-TO 0OBEKTe, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuei, ee aHaIU3 U
000011eHne I Mpe3eHTanuu 0oJiee UPOKOH ayAUTOPUN ).



3. lHTepakTUBHBIC TEXHOJOTUU — OpPTaHU3allUds 00pa30BaTEIBHOIO IMpoIecca, KOTopas
NpeIoiaracT akTHBHOE U HEJIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHHKOB, IOCTHIKCHUE HA ATON
OCHOBE JIMYHOCTHO- 3HAYMMOIO s HHX 00pa3oBareiabHOro pesynprara. Hapsgy co
CHCIHUATM3UPOBAHHBIMA  TEXHOJIOTHUSIMH ~ TaKOTO  poJa  NPUHIUI ~ HHTEPAKTUBHOCTH
IMPOCJICIKUBACTCA B OOJIBIINHCTBE COBPCMCHHBIX O6pa30BaTCHLHBIX TEXHOJIOTHUH.
HHTEepakTHBHOCTH TOJPa3yMeBaeT CyOBbEKT-CYOBEKTHBIE OTHOIIICHHS B X0JI¢ 00pa30BaTeIbHOIO
npoliecca U, Kak clieZicTBre, (OPMUPOBAHUE caMOpa3BUBaOIIEiics HH(DOPMAIIHOHHO-PECYPCHOM
Cpepl.

CemuHap-IuCcKyccusi — KOJUIEKTUBHOE OOCYXKIECHHE Kakoro-iubo CIIOpPHOTO BOIpOCa,
npoOJeMbl, BBISBJICHHE MHEHHH B Tpynne (MEX-TPYNIOBOH JHAJOr, IUCKYCCHS Kak
CIIOp-JUajor).

6 YueOHO-MeTOIMYeCKOEe o0ecledeHrne CAMOCTOATEIbHOI padoThl 00yUYaIOLUXCs

[To mucnummae «OaeKTpooOopydoBaHWE U AyekTpoaBToMartuka IiexoB KIHII»
MPEeyCMOTPEHA ayIMTOPHASL U BHEAYUTOPHAS CAMOCTOATEIbHAS padoTa 00yJaroIuXCsl.

CamocTtosaTenbHas paboTa CTYJAEHTOB MIPEAINoaraeT peleHrne KOHTPOIbHbIX 3a/1a4.

IIpumepHbIe KOHTPOJILHBIE padoThl (KP):
3amaHus ISl CAMOCTOSITEIIBHOTO PEIICHUSI.
Nel. Haiiti 5KBHBaJIeHTHbIC TepeaaTouHbie QyHKIHH cxeM (pu- cyHOk 1.3).

T TR
. 3 .

3
a 0
Pucynoxk 1.3

Ne2. HaiiTH SKBHBAJCHTHYIO TIEPEIATOUHYI0 (YHKIUMIO CXeMbl (pucyHok 1.4).
S W e E Wy )

L

Ws

Pucynok 1.4

Ne3. HaiiT SKBUBAJICHTHYIO TEpEJaTOuHYI (QYHKIHIO CXeMbl (pucyHok 1.5).
I@)}

Pucynok 1.5
Ne4. HaiiTi SKBUBAJICHTHYIO TEpEJaTOYHYI (QYHKIHIO CXeMbl (pUcyHoK 1.6).

j = %

* 7 W mL W We i’Tﬁy
s We

Pucynok 1.6

Ne5. 3anmcath B 001IeM Bujie INIaBHYIO MEpEIaTOYHYI0 (QYHKIIHMIO CUCTEMBI (pUCYHOK 1.7)

Pucynok 1.7



Ne6. Haiitt Wyf (S) 11t cHCTEMBI CO CTPYKTYpHO# cxemoii (pucyHok 1.8)

Pucynox 1.8
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Ne7. Onpenenuts nepeaaTouHyro GyHKIN0 cXeMbl (pHCYHOK 1.9)

Pucynok 1.9
Ne8. 3ammcath mepeaaTouHyr0 (QYHKLIHIO CHCTEMBI C KapTOW HYJEH-NIOIIOCOB (PUCYHOK
1.10) u o6uum kodddurrentom nepeaayun K = 1,2 (KpaTHBIX KOPHEH HET).

iB
r 9

% —— —1

Pucynoxk 1.10

Ne9. TpeacraButs cuctemy (pucyHok 1.11) HyssIMU-TIOIOCAMA
1 1

[
'? s+ 2 N:+4 '% ’

Pucynok 1.11

-

. —t
BxoanoMy Bo3zeiicTuro I(t) = 2te  COOTBETCTBYET OTKJIMK CHCTeMbI perynupoBanus Y(t)

—t —t .
=6e t—6e tSlnt. OnpenenuTh nepesaToYHyro GyHKIIHIO CHCTEMBI.

Nel0. Haittu Kycr cxembl (pucynok 1.15), eciu conpOTHBJIEHHs pe- 3MCTOPOB paBHBI 1
kOwm, a eMkocTh koHeHcaTopa 0,1 M.

Pucynok 1.15
Nell. Onpenenuts nepeaatounyro GyHKIuO (pucyHok 1.16)
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Pucynok 1.16

Nel2. 3amucars quddepennuansHoe ypasaenue (pucynok 1.17).

% s+ 2 s+ 4

Pucynok 1.17
Cucrema umeer koddduiuent yeunenus K = 1,25, Hynb -5, KOMIUIEKCHBIE CONPSKCHHBIC
nojroca -1 + j2, neiicTBuTeNnbHBIN mostoc -1. 3anucars auddepeHnnanbHoe ypaBHEHHE.

w

.

Nel6. CocTaBuTh CTpYKTYpHYIO cxemy s cucteMsl ¢ O1Y
yUbno2ytdboo2,4y (01,11r .

ITepeyenb BONPOCOB /I MOATOTOBKH K 3a4eTy
[TpuBeauTe OCHOBHBIE XapaKTEPUCTUKH OOBEKTa YIPABICHUS U PETyIUPOBaHHUS.
[TpuBeauTe KIaccuUKAUIO CUCTEM aBTOMATHKH.
Oxapaktepusyiite (110 6JI0K-cXeMe) IPUHIUI aBTOMAaTHUYECKOT0 PETyIUpOBaHMSL.
N3noxuTe NpUHIUI PEryIUPOBAHUS 110 OTKIOHEHUIO PETYIUPYEMON BETUUYHUHBI.
M310knTe IPUHLIUI PErYIUPOBAHUS 110 BOZMYILEHUIO PETYJINPYEMOM BEINYUHBI.
[Tpumenenue poOOTOB.
MaHunyIsS1MOHHBIE CUCTEMBI.
JlaTauku criexxeHus.
AJIanITUBHOE yIIpaBJICHUE.
. YCTONYMBOE U HEYCTOMYHMBOE COCTOSIHUE CUCTEMBI.
M31m0KnTE CYyITHOCTD SIBJICHHS CAMOPETYJIUPOBAHUS.
W3nouTe NpUHIUI CTATUYECKOTO PEryIUpOBaHUS.
[TpuBeauTe knaccupuKao BOSMYILAIOIIUX BO3IEHCTBUH.
OObsicHUTE TPUHLIUIT TPOTPAMMHOTO YIIPABIICHUS.
[TpuMeHeHne ceqaImX CUCTEM YIIPaBICHUS.
16. W3noxure TPHUHIUN TIOCTPOCHUS CHUCTEM aBTOMATHYECKOTO  PperyJIHpPOBaHUS
TEXHOJIOTMYECKHUX IapaMeTPOB.
17. VYmpaBneHue TEXHOJIOTMYECKUM IIPOLECCOM IO MaTEMaTHUYECKON MOJIENH.

CoNoOA~WNE

e e o ol
arwbdkEOo



7 OueHo4YHbIe cCpeACTBA /ISl POBeAeHHs IPOMEeKYTOYHOM aTTecTaluu

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeJACTBA /ISl POBEJACHUS NMPOMEKYTOUHOM aTTecTAlNM:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyembie
pe3yiabTaThl 00yUYeHus

OrneHOYHBIE CPEACTBA

IIK-15: ymenueM npoBepsAThL TeXHUYECKOE COCTOSIHHE U OCTATOUYHBIH pecypc TeXHOJOTHYeCcKOro 000py/10BaHusl, OPraHU30BLIBATH NMPOPUIAKTHYECKUIT

OCMOTP M TeKYIIHii peMOHT 000Py/10BaHUS

3HaTh

- TEXHUUYECKOE
COCTOSIHUE U
OCTAaTOYHBIN pecypc
3JIEKTPO00OPYIOBAHUS
s peanu3anuu
TEXHOJIOTHYECKUX
IPOLECCOB  KY3HEYHO-
IITaMIOBOYHOT'O
IIPOU3BO/JICTBA;

IlepedyeHs BOIPOCOB IS IOATOTOBKH K 3a4€Ty

CoNoOA~WNE

PRERPRERPRRERRREE
N~ WNEO

19.

[IpuBenuTe OCHOBHBIE XapaKTEPUCTHKU 00BEKTa YIPaBIeHUs U perynupoBanus amns nexo KILII.
[TpuBeauTe KIaccu(UKAIUIO CUCTEM aBTOMATHKH.

Oxapakrtepu3yiite (1o 6JI0K-CXeMe) IPUHIIUIT aBTOMAaTUYECKOTO PETYIUPOBAHHUSL.

W3510KUTE IPUHLINI PETYJIUPOBAHUS 110 OTKJIIOHEHUIO PEryJIUPYEMOM BEIUYMHBL.

N35n0xuTe NpUHLIMI PETYIUPOBAHUS 110 BO3MYILIECHUIO PETYIUPYEMOI BETUUYHUHBI.

[Tpumenenue poOOTOB.

MaHunynsIuOHHbIE CUCTEMBI.

JlaTauku criexxeHus.

AJlariTUBHOE YIIPABJICHUE.

YcTolunBOE U HEYCTOMYMBOE COCTOSIHUE CUCTEMBI.

N31m0knTE CYyITHOCTD SIBJICHHS CAMOPETYJIUPOBaHUS.

W3510K1TE IPUHIMI CTATHYECKOTO PEryJINPOBAHUS.

[TpuBeauTe KnaccupuKao BOSMYILAIOIIUX BO3IEHCTBUH.

OObsicHUTE TPUHLIUIT TPOIPAMMHOTO YIPaBIIECHUS.

[TpuMeHeHne ceaamX CUCTEM YIIPaBICHUS.

W35101TE IPUHIMI IOCTPOCHUS CUCTEM aBTOMATHYECKOT0O PETYJIMPOBAHUS TEXHOJIOIMYECKUX ITAPAMETPOB.
VYpaBieHne TEXHOJIOTHYECKUM IIPOLECCOM IO MaTEMaTHYECKON MOJIENH.

KOHTaKTHOM CBapKH.

[Ipu BBIOOpPE aBTOMATHYECKUX BBIKIIOUATENEH C AJIEKTPOMArHUTHBIM pPACLENHUTENIeM JIOJDKHBI COOIOIAThCS

yCcIoBUA?

20.
21.
22.
23.
24.
25.
26.

CusnoBble KOHTAaKThI Ha CXeMe KOHTAakTopa oOo3HaueHbl uuppamu: ?

Jns  mpuBOMa BCTIOMOTATEIbHBIX MEXaHU3MOB ITPOKATHOT'O CTaHA IIPUMEHSIOT?

OcBellieHre y4acTKOB 11€Xa, Ha ¢ OCHOBHBIM 000pYy/I0BaHUEM OCYIIECTBIsETCS?

ConpoTuBIIeHHE 3aIUTHOTO 3a3eMJICHUS SJIEKTPOOOOPYAOBaHMS [IeXa HanpshkeHneM 1o 1 kB R3: ?

Kakoil naTumk WCHONB3YIOT Ha MPOKATHOM CTaHE AJs 3allUThl OT OOphIBa MOJIOCKH?

Kakas cxema oOBsicHSeT paboTy OECKOHTaKTHOW MarHuTHOW menanu?

MeTtauinyeckuii IPOBOJHHUK WJIM TPYIIA MPOBOJAHUKOB, HAXOSIIUXCS B HEMOCPEIICTBEHHOM CONPHUKOCHOBEHHH C




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHIIUHN

[Inanupyemsle
pe3yabTaThl 00yYeHUs

OneHouHBbIE CpesicTBa

3emJiiei.

27. Kakue w3 Ha3BaHHBIX NOTPEOUTENICH MOTy4yaroT MuTanue  Hanpsbkeruem 6000B?

28. Ouenure yno0cTBO pacyera TOkOB K3 B OTHOCHUTENBHBIX €IMHHUIIAX

29. Ykaxurte ocoOeHHOCTH pacuera TokoB K3 Ha HanpsbkeHue 10 1kB.

30. HysxHa 11 mpoBepKa arnmaparoB, IPUMEHIEMBIX B CHCTEMAaX JIEKTPOCHAOKEHHS, Ha TEPMUYECKYIO CTOiKOCTh? Eciu
I1a, TO B KaKUX ammaparax?

31. Ilo xakuM mapaMeTpaM OCYIIECTBISETCS BEIOOP IMHUHOMPOBOAOB U Kabenei 1o 1 kB?

32. JIns 4ero Hy>KHbI KOHTAaKTOP U MAarHUTHBIHN ITyCKaTeNb.

33. Uto u3 cebst mpeaCTANAI0T aBTOMATHYECKUE BBIKITFOYATEIN U KaK OCYIIECTBIISCTCS UX BBIOOP?

34. JIns 4ero HYKHbI TpPEIOXpaHUTENH, B KAKUX CETSIX OHU HCHoNb3yloTcs? JlaiiTe TUIOBBIM BPEMSITOKOBBIM
XapaKTepUCTHKAM.

35. JlaiiTe onrcaHne OCHOBHBIM MTOKA3aTENsIM KaueCTBa JIEKTPOIHEPTUU CUCTEMBI IIEKTPOCHAOKESHHUS.

36. Kaxoili ¢pu3nveckuii CMBICT peaKTUBHOW MOIIHOCTH, 1 KAKOBHI €€ ICTOYHUKHU B CHCTEMAaX 3JIEKTPOCHAOKEHUS?

37. CpaBHUTE TEXHUYECKO-DKOHOMUYECKHE XapaKTEPUCTHKH CHHXPOHHBIX MAallMH M OaTapedl KOHJEHCATOPOB Kak
MCTOYHUKOB PEAKTUBHON MOIIHOCTH.

38. OO6ocHyHTE S5KOHOMUYECKYIO0 HEOOXOIUMOCTh KOMIIEHCALIMU PEAKTUBHON MOIIHOCTH.

39. Ilepeuncnute BUABI MPUMEHIEMBIX 3a3EMIICHUI.

40. TlepeuncnuTe 0COOEHHOCTH 3a3eMIIIONINX YCTPOICTB B yCTaHOBKAX /10 U BhllIe 1 kB.

41. Onumure B 4eM OTIMYHME CTATUYECKUX METOJ0B OLEHKH IKOHOMUYECKON 3((HEKTUBHOCTH OT AUHAMUYECKUX.

42. Onumure pexXxuMbl paboThl HEUTPaAIX B CHCTEMaxX 3JIEKTPOCHA0XKEHUSI.

43. Kak mpoBOAMTCS pacdeT MOTeph MOIIHOCTH M HANIPSKEHHS B DJIEMEHTAX JIEKTPUUECKUX CETEH.

44, Onumure NPUHLIUIIE KOMIIOHOBKH TpaHC(HOpMaTOPHBIX NoACTaHIui BbIe 1 kB.

45. Onumure 0cOOEHHOCTH KOMIIOHOBKH paclpeleIMTEIbHbIX MOJCTaHIIUMN.

46. Tlosicaute, uTO M3 cebs MpeACTaBiseT pacupenenuTenbHbli mkad? Kakue Buapl mkagos Bbl 3HaeTe?

47. HNainite onpenenenne BPY. O0bsicHuTe, KaK MPOUCXOIUT BKIFOUCHUE PE3EPBHOM JTMHUH.

48. Jlaiite onpenenenue kommuiektHoMmy PV, xakue Bunsl PY Brl 3Haete?

VYmers

- MIPUMEHSATH ) A1 0%
YCOBEPILIEHCTBOBATh
CHCTEMBI CTAOMIIM3aIiH,
CUCTEMBI YINPABIECHUS U
peryaupoBaHus,
CASISAIINE CHCTEMBI,

3aaHus sl CaMOCTOSATEIBHOTO PEILICHUSI.
Nel. HaiiTi SKBHBaJE€HTHBIC TepeaaTouHble QyHKIMH cxeM (pH- cyHOK 1.3).

o F E
W L W

3




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHIIUHN

[Inanupyemsle
pe3yabTaThl 00yYeHUs

OneHouHBbIE CpesicTBa

Pucynok 1.3

Ne2. HaiiTi 9SKBMBAJICHTHYIO TIEPEIATOUYHYIO (YHKIUIO CXeMbl (pUcCyHOK 1.4).

N Ik e
L

We

Pucynoxk 1.4
Ne3. HaiiTi SKBUBAJICHTHYIO IEPEIATOYHYI (QYHKIHIO CXeMbl (pucyHok 1.5).

S b

Pucynoxk 1.5
Ne4. HaiiTi SKBUBAJICHTHYIO TEpEJaTOUYHYI (YHKIHIO CXeMbl (pUcyHOK 1.6).

E W

w0 HL iz %*Lﬁ Wi i?rﬁ}’
W Ws

Pucynok 1.6

No5. 3amucarh B 001IeM BUjIE TTIaBHYIO MEPEIaTOYHYIO (DYHKIUIO CUCTEMBI (PUCYHOK 1.7)

Eheh
[w.]¢
My

L

Pucynok 1.7
Ne6. Haiitt Wyf (S) 11st CHCTEMBI CO CTPYKTYpHO# cxemoit (pucyHok 1.8)

r(t) f(t) = il 7y o)
3+3 — | sz +3) | | ’
- - 6s |4
-




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHIIUHN

[Inanupyemsle
pe3yabTaThl 00yYeHUs

OneHouHBbIE CpesicTBa

Pucynox 1.8
Ne7. Onpenienuth nepeaaTouHyo GYHKIIUIO cXeMbl (pruCyHOK 1.9)
Pucynox 1.9

Ne8. BanmcaTh nepeaaTouHyro GYHKIIHIO CUCTEMBI C KapToil HyJei-nonocoB (pucyHok 1.10) u o6mmm ko3 huinneHToM
nepenaun K = 1,2 (kpaTHBIX KOpHEil HET).

B
% — — —11

Pucynox 1.10

Ne9. TMpencraButs cuctemy (pucynok 1.11) HyssiMu-TIOIFOCAMA

b 1 X 1
'? "NM:+2 N+ 4 %
Pucynok 1.11

N —t —t —t .
Bxognomy BosmeiictBuio r(f) = 2te  COOTBETCTBYeT OTKIMK CHUCTeMbI perynupoBanus Y(f) = 6e t — 6e tsmt.
Onpenenuts nepeaaToyHyIo (PYHKIIMIO CUCTEMBI.

Nel0. Haiitu Kycr cxemsr (pucyHok 1.15), eciin conpoTHBieHus pe- 3UCTOPoB paBHbl 1 KOM, a eMKOCTh KOHJIEHCAaTOpa




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHIIUHN

[Inanupyemsle
pe3yabTaThl 00yYeHUs

OneHouHBbIE CpesicTBa

0,1 Mx®D.

Pucynok 1.15
Nell. Onpenenuts nepenarounyto GyHkuuio (pucyrok 1.16)
R,
o—y—__H
Cl Unm
=
Unx Ca
o 1 -,
Pucynok 1.16

Nel2. 3anucare quddepenimanbaoe ypaBHeHue (pucyHok 1.17).
1 1

4>{% » > 4-%—»
|+ s+ 4

Pucynok 1.17

Cucrema wumeer koddoduiment ycunenus K = 1,25 Hyms -5, KOMIUIEKCHBIE CONpsDKCHHBIC momoca -1 + |2,
neicTBUTENbHBIN nostoc -1. 3anucars quddepeHnnaibHoe ypaBHEHUE.

Nel3. Ha pucynke mpencraBieHa nepenatoutas GyHKIUs (YKaKUTE TUIT CUCTEMBI YIIPABICHHUS)

git)
¥it)
git) WWE R (E] —w W)

+ x(t) yit)
—plE WPIDESII — WD(S] -

WDE (5] ————




CTpyKTypHBIH

[Inanupyemsle
JJIEMEHT OneHouHbIe CpeacTBa
pe3yabTaThl 00yYeHUs
KOMIIETEHIIUH
Pa3omkHyTas cucrema
3aMKHYyTas cuctema
Cucrema KOHTpOJIS
KomOunupoBaHHas cucrema
Bnaners - YMEHHUEM IIPOBEPSTH

TEXHUYECKOE COCTOSHHE
U OCTaTOYHBIA pecypc
TEXHOIOTHYECKOTO
o0opynoBaHus

3aganue: [lpumep pacuéra Tpancopmartopa

Hcxonnbie nanHbie pacuéra

Hanpspxenne nepuunoit oomotku B 220

Hamnpsokenus Bropuunsix oomMoroxk B300/18

Yacrora Toka/, 't 400

[TostHBIE MOIIHOCTH BTOPUUYHBIX 00MOTOK, BA 120/50

Koaddummentsr MorHocTH cosy/ cosps  0,65/0,9

Temmepatypa okpyxarotei cpessl, °C 30

PacuéTHOe ycioBUE MUHHUMYM CTOMMOCTHU

Pacuérrast momHOCTE Tpanchopmartopa Sp, BA: Sp=S,+S3, Sp =120 + 50 = 170.

Jns paccuuteiBaeMoro TtpaHcdopmaropa MomHOcThi0 Bbime 100 B A mnpu ycnoBuM MHHMMyMa CTOMMOCTH
1e1eco00pa3HO MCIOIb30BaTh OPOHEBOM IMIaCTUHYATBHIA MarHutonposoAd. [[nst yactorsl cetn 400 I'n u npu yciaoBuu
MHUHHMYMa CTOUMOCTH BBIOMpAeM ropsiuekaTaHyro ctaib Mapku 1521 tommunoii 0,2 M.
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MIPOBOJ TpaHCHOopMaATOPa C Pa3MEPAMH B MUIUTUMETPAX .« v veneeneennennennns.
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BbponeBoi miacTUHYATHIN

\\\\\

72222222 4,
& \

2.80(|1.24

0.61 0,44 1.1

4,09

N

2.44

B /777

[Inanupyemsle
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CTpyKTypHBIH
Me




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHIIUHN

[Inanupyemsle
pe3yabTaThl 00yYeHUs

OneHouHBbIE CpesicTBa

Karymika tparcdopmaropa

CaoaHble 1aHHBbIE pacuyéTa TpancdopmaTopa

Macca cranu cepaeuynuka, kr 0,722

Y nenbHbIM pacxox cranu, Ki/kBA 4,25

Macca Mmeau 0OMOTOK, KI' 0,163

Y nenbHbIi pacxon meau, kr/kBA 0,959

OTHoOIIIEHHE MACChI CTaIA K Macce MeIu 443

[Totepu B cranu cepaeuHuka, Bt 3,97

[ToTepu B Mmeu 06MOTOK, BT 5,2

OTHoleHne NOTEPh B MEAU K MOTEPSIM B CTAJIU 1,31

KIIJ] npu nomunansHoM Harpyske 0,931

MakcuMaabHOE TPEBHINICHHE TeMIIepaTypbl OOMOTKH TpaHcopMmaTopa Haj TEeMIEepaTypoil okpyxaromiei cpemsi, °C
50,7

OTHOCHUTENBHBIN TOK X0JIOCTOrO xoma 0,206

OTHOCHUTEbHBIE U3MEHEHHS HAPSKEHUs TPU HOMUHAJIBHOW Harpy3ke: Ha BTOpOil 0OMOTKe 0,0269

Ha TpeTheit oomotke 0,0107

3aganue: [IpuMep pacuera mIaBKUX NpeAOXpPaHUTeeil.
[TpousBecTn pacuer M BbIOpaTh IMJIABKUE NPEAOXPAHUTENM JUIS 3alUThl JIEKTPONPUEMHHMKOB, M300paKEHHBIX Ha
OJHOJIMHEHHOM 3JIEKTPUUECKON CXEME CETH

HcxonHble JaHHBIE:

- HanipspkeHue cetu 380/220 B (uneitHoe Hanpsbkenue U, =380 B, ¢asnoe nanpsokenue U =220 B);

- JIIEKTPONIPUEMHHUK 1: Tpex(hazHbIi aCHHXPOHHBIN AJIEKTPOABUraTEIb C KOPOTKO3aMKHYTHIM POTOPOM U TEXHUYECKUMHU
xapakrepuctukamu: P =20 xBT;

K,; = 6,0; cosj: = 0,9; hy = 0,885; ycnoBus mycka — JieTKue;

- JNIEKTPONIPUEMHHUK 2: ByX (a3Has HarpeBaTebHas nedb MoiHoctd Py = 7 kBT; COsjp = 1;

- JIIEKTPOIIPUEMHHK 3: oHO(a3Hass OCBETHTENIbHASL YCTaHOBKaA 001Ieii MomrHocThio P3 =1 kBT; COSj3 = 1.

Tabnuua— Pe3ynbraThl pacueTra ¥ BbIOOpa MJIABKUX BCTABOK IPEIOXPaHUTENCH
Homunanbsubrit ToK | [TyckoBoii Tok | Tpebyemoe
3IIEKTPONPHEMHUKA, |, | DIEKTPONPHUEMHUKA, | ycr, | 3HAUCHHE

A A HOMUHAJIBHOTO

Tun
MpeIOXpaHUuTENS

HanmenoBanue
ANEKTPONPUEMHUKA




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHIIUHN

[Inanupyemsle
pe3yabTaThl 00yYeHUs

OneHouHBbIE CpesicTBa

TOKa  INIaBKOM
g
BCTaBKHU, = |

A

DNEeKTpOoABUTATETD
HarpeBaTenpHas
Ie4b
OcBeTuTenbHas
YCTaHOBKa

38,2 184 45

229,5

91,7 184 45

[TH2-100 HIIH
60M HIIA 15

I'pynimoBoit
IIPENOXPAHUTEID

ITH2-250




0) Ilopsaaoxk mpoBeleHUs] MPOMEKYTOYHON ATTECTALMH, MOKA3aTeJM M KPHUTEPUH
OlLleHUBAHUS:

[IpomexyTounas  arrectamuss O  JUCHUIUIMHE  «DJIEKTpoOoOOpyJOBaHHWE U
3JIEKTPOABTOMATHKA II€XOB KY3HEUHO-IITAMIIOBOYHOT'O IPOU3BOJICTBA» BKIIFOUAET TEOPETUUECKUE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOIIMMHUCS 3HAHUW, U MPAKTUIECKUC
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

Kpurepun omenkn (B cooTBeTcTBHM ¢ (OPpMHPYEeMbIMH KOMIIETEHUMSIMM W
IVIAHUPYEMBIMHU pe3yJIbTaTaAMH 00y4YeHHs):

- «3a4TeH0» — 00y4yaeMblil JOJKEH MOKa3aTh 3HAHUSA Ha YPOBHE BOCIPOU3BEACHUS U
00BsACHEHUS PIH(bOpMaI_II/II/I, HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA MMPOCTHIX 3a4a4,

- «He 3a4TeH0» — 00y4aeMblil He MOKET [M0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS
1 OOBSICHEHUS I/IH(i)OpMaLII/II/I, HC MOXCT IIOKAa3aTb MHTCIUICKTYAJIbHBIC HABBIKH PCIICHUSA ITPOCTBIX
3ajad.

8 YueOHo-MeToAMYecKOe 1 MH(POPMANITMOHHOE O0ecTeyeHHne TUCIUIUIUHBI (MO1YJIf)

a) OcHoBHas JuTEpaTypa:

1. CmupaoB, FO. A. OCHOBBI MHUKPORJIEKTPOHUKH M MHUKPOIPOLIECCOPHON TEXHUKU :
yuebHOe mocobue / FO. A. Cmupnos, C. B. Cokonos, E. B. TutoB. — 2-¢ u3n., ucnp. —
Cankr-IlerepOypr : Jlanp, 2013. — 496 c. — ISBN 978-5-8114-1379-9. — TekcT : 31eKTpOHHBIN
/| Jlanb : anekTpoHHO-OMOnMOTeuHas cuctema. — URL: https://e.lanbook.com/book/12948
(mata obpamenus: 01.06.2020). — Pesxxum noctyna: ajst aBTOPU3. OJIb30BaTENCH.

2. Tpopumos, B. b. MHTemnekryanpHble aBTOMAaTU3WPOBAHHBIE CHCTEMBI YIPABICHUS
TEXHOJIOTHYECKUMU 00bekTamMu: yuebHoe nocobue / B. b. Tpopumos, C. M. Kynakos. - 2-e u3n.,
ucnp. - MockBa ; Bosorma : Hudpa-Umxkenepus, 2020. - 256 c. : wn., tadm - ISBN
978-5-9729-0488-4. - Teker : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1167725  (mata obpamenus: 06.11.2020). — Pexum
JOCTYTA: 1O TOJITUCKE.

3. Kommccapos, H0. A. OOmiast 31meKTpoTeXHUKA M 3JIEKTpoHHMKa : y4deOHmk / 1O. A.
Komuccapos, I'. U. babokun, I1. JI. Capkucosa ; nox pexn. I1. JI. CapkucoBa. — 2-€ u3f., ucop. u
nor. — Mocksa : UHOPA-M, 2020. — 479 c. — (Bricmee obpa3oBanue: bakanaspuar). - ISBN
978-5-16-010416-4. - Tekcr : IJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1093351  (mata ooOpamenus: 06.11.2020). — Pexum
JIOCTyTA: 110 TIOJITUCKE.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. Yenuypos, M. C. ABTomaru3anusi Ipou3BOJCTBEHHBIX MPOLIECCOB : yuyeOHOe rnocodue /
M.C. Yemuypos, b.C. UerBepukoB. — MockBa : UHOPA-M, 2021. — 274 c. — (Bricuiee
obpaszoBanue: bakamaspuar). — DOI 10.12737/text-book_5bf2838b23e9f5.83215632. - ISBN
978-5-16-014256-2. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1183480  (mata ooOpamenus: 06.11.2020). — Pexum
JIOCTYTIA: 110 TOATHCKE.

2. Knenmkos, B. B. ABToMaTH3aIus MpOW3BOJICTBEHHBIX MPOIECCOB : yueOHOE mocodue /
B.B. Knenukos, H.M. Cynran-3ane, A.I'. Cxuptinanze. — Mocksa : UTH®PA-M, 2020. — 208 c.
— (Cpemnee mnpodeccuonanpHoe oOpaszoBanue). - ISBN 978-5-16-013871-8. - Tekcr :
anektpoHHbli. - URL: https://znanium.com/catalog/product/1078990 (mata oOpameHus:
06.11.2020). — Pexxum nocTyma: mo MOAMUCKE.

3. Jlanenko, H. B. BrinpsMuTensHble YCTpOWCTBAa B CHJIOBOM 3JIEKTPOHHUKE : ydeOHOE
nocobue / H. B. Jlagenko. - Mocksa : Bonorna : Undpa-Unxkenepus, 2019. - 168 c. : ui., Tadm. -
ISBN 978-5-9729-0382-5. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1167701  (mata oOpamenus: 06.11.2020). — Pexum
JIOCTYTIA: 110 TOATHCKE.
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https://e.lanbook.com/book/12948
https://znanium.com/catalog/product/1167725
https://znanium.com/catalog/product/1093351
https://znanium.com/catalog/product/1183480
https://znanium.com/catalog/product/1167701

4. BonoBo3oB, A.M. OCHOBBI AJIEKTPOHHKH : y4eO. mocodue / A.M. BogoBo3oB. - 2-¢ uzn. -
Mocksa ; Bonorna : Unadpa-Umxenepus, 2019. - 140 c. - ISBN 978-5-9729-0346-7. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/1053394  (mata oOparueHus:
06.11.2020). — PexumM JOCTYyIIA: 11O MOAIMHKCKE.

5. Onmmenko, I'. b. CunoBas anexTpoHuka. CuHIOBbIE MOJYNPOBOJHUKOBBIE
npeoOpa3oBarenu I SJICKTPONPHUBOIA W IJIEKTPOCHAOKeHUs : ydeOHoe mocodme / I. b.
Onumienko, O. M. Cocann. — Mocksa : UTHOPA-M, 2020. — 122 c¢. — (Bsicmiee o6pa3oBanue:
bakanaBpuar). - ISBN 978-5-16-011120-9. - Tekcr : osaekrtponHsid. - URL:
https://znanium.com/catalog/product/1044516 (mata obpamenus: 06.11.2020). — Pexxum nocryma:
IO TIOJIITHCKE.

B) MeToanueckune ykazaHus:

1. IlnaBckuii, JI. I'. MHTerpanpHble YCTPOMCTBA AIIEKTPOHUKHU: YUeOHO-METOJMUECKas
mureparypal Ilnasckuii JI.I'. - HoBocubupck : HI'TVY, 2013. - 31 c.: ISBN 978-5-7782-2319-6. -
Tekcer : anekrponHsrit. - URL: https://znanium.com/catalog/product/549050 (nmara oOparieHus:
06.11.2020). — PexxumM JOCTYyIIA: 11O TMOAIHKCKE.

2. ApuctoB, A. B. ®usnueckre OCHOBBI AIeKTPOHUKH. COOpHUK 3a7ad W MPHUMEPHI HX
pemeHus: YdyeObHo-Meroaudeckoe rnocooue / ApucrtoB A.B., Ilerpouu B.II. - Tomck:M3a-BO
Tomckoro mnomutex. yHuBepcutera, 2015. - 100 c. - Tekcr : snexrponnsii. - URL:
https://znanium.com/catalog/product/672993 (mata oOpamenus: 06.11.2020). — Pexum
J0CTyMa: 10 HOJIUCKE.

3. DNeKTpoTeXHHKa M OJJIEKTPOHHKA B D3JICKTPOMEXaHMUYECKUX CHCTEMax TOpHOTO
MPOU3BOJICTBA [ DJIEKTPOHHBIN pecypc] : yued. mocodue, MpUBEACHBI PUMEPHI pacueTa 3a71a4d u
Bonpocsl A camoriposepku/ b. C. 3aBapeikun, O. A. Kpyuek, T. A. Caiiruna, . A. I'epacumos.
- Kpacnosipck : Cub. denmep. yu-t, 2014. - 304 c. - ISBN 978-5-7638-2971-6. - Tekcr :
sanekTponned. - URL: https://znanium.com/catalog/product/505897 (mata oOpareHus:
06.11.2020). — Pesxxum qocTyma: 1o MOAMUCKE.

4. Mapuenko, A. JI. DIeKTpoTeXHHUKA U SJIEKTPOHUKA: KYpPCOBbIE paOOTHI C METOUYECKUMU
ykazaHusmMu u npumepamu / A. JI. Mapuenko, FO.®. Omamuwmii. - Mocksa : HUL] UHOPA-M,
2015. - 126 c. - (Beicuiee obpazoBanue: bakanaBpuar (MATH)). - ISBN 978-5-16-103340-1
(online). - Tekcr : anekrponnsii. - URL: https://znanium.com/catalog/product/516228 (mata
obpamenus: 06.11.2020). — Pexxum qoctyna: mo noJmucke.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammHoe o0ecneuenne

Haumenosanwue I10 Ne norosopa Cpok aeicTBus JTUIIEH3UN
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
7Zip CBOOOJIHO  PacCIpPOCTPAHIEMOE 0OECCPOYHO
Autodesk AutoCAD 6 6
Electrical 2021 yueOHas Bepcus €CCPOYHO
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https://znanium.com/catalog/product/1053394
https://znanium.com/catalog/product/549050
https://znanium.com/catalog/product/672993
https://znanium.com/catalog/product/505897
https://znanium.com/catalog/product/516228

Autodesk AutoCAD
Electrical 2018 Product |yue6Has Bepcust
Design

OeccpouHO

Autodesk AutoCAD

Electrical 2019 yae0nas Bepcus

O6eccpouHo

ACKOH Komrmac 3D

5.16 J-261-17 ot 16.03.2017

O6eccpouHo

DJIEKTPOHHBIE MJIaKAThI
o Kypcy
"ABTOMaTU3UPOBAaHHBIE
cucremsl ynpasneaus |/1-903-13 ot 14.06.2013
Ha OCHOBE
MUKPOIIPOILIECCOPHBIX
TEXHOJIOTHI"

0eccpovHO

DIIeKTPOHHBIE TIJIaKaThI
M0 AUCLUIIINHE
"OcHosbl MeTposioruu  |/[-903-13 ot 14.06.2013
U DJICKTPUUYECKUE
u3MepeHus"

OeccpouHo

DNEKTPOHHBIE TUIAKAThI
10 JTUCIUILINHE J1-903-13 ot 14.06.2013
"OnekTpoTrexHuka"

OeccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

DrexkTpoHHas 0a3a meproanyYecKux u3ganuii East View
Information Services, OO0 «MUIBUC»

https://dlib.eastview.com/

HannonanpHas MH(POPMALIMOHHO-aHAIUTHYECKAs
cucreMa — Poccuiicknii MHIEKC HAy4HOTO [IUTHUPOBAHUS
(PUHIL)

URL:
https://elibrary.ru/project_risc.asp

HNudopmanmonnas cucreMa - EnnHoe OKHO JqocTyma K
HHGOPMAIMOHHELIM pecypcaM

URL.: http://window.edu.ru/

IMTouckosas cucrema Akagemust Google (Google Scholar)

URL.: https://scholar.google.ru/

®denepaibHOE rOCyIapCTBEHHOE OIOKETHOE
yupexenue «DenepanbHbli HHCTUTYT MPOMBIIITIEHHON
COOCTBEHHOCTH)

URL: http://www1.fips.ru/

9 MaTepuaibHO-TeXHUUYECKOE O0ecniedyeHne TUCIUTITHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TCXHI/I‘leCKOC obecrieueHue JAUCIHUIIIMHBI BKIIFOYACT!

NPOBEIEHHUS TPOMEXYTOUYHBIX M PYOEKHBIX KOHTPOJIEH.
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1. YueOHble aymuTOpun JUIS IPOBEACHIUS 3aHATHHN JICKITMOHHOTO THTA: KOMITIIEKC TECTOBBIX 3aaHuil s

2. YueOHas ayauTopus i1 IPOBEACHUS 1abopaTOpHBIX padoT: JlabopaTopHsIil KOopITyc ¢ 1abopaTtopuei
CBapKu U 1abopaTopueil pe3anus: KOMIUIEKT IIeYaTHBIX U 3JIEKTPOHHBIX BEPCUH METOAMYECKHX
peKoMeHaIumi, yaeoHoe nocobue, makarsl o remam. Jlaboparoproe o00py10BaHHE.




3. YueOHas ayauTopus 15 IPOBEACHNS MEXaHUYECKHUX HCIIBITAHNM!

1) MamvHbl yHHBEPCAIBHBIC UCIIBITATENILHBIC HA PACTSDKCHUE.

2) MepuTenbHbI HHCTPYMEHT.

3) IIpubops! 1 M3MEpPEHUS TBEPIOCTH 10 MeTonaM bpuHertst u Poksenma.
4) MukpoTBepIOMED.

5) Ileun Tepmudeckue.

4. YdeOHas ayIUTOPHs JJIsl TIPOBEJICHUS MeTaJuiorpadguiyeckux uccienoBanuii: Mukpockornst MIM-6,
MUM-7

5. YdeOHble ayAuTOpHH JJIS IPOBEACHNS MHANBUAYaIbHBIX KOHCYIBTAIUN, TEKYIIIETO KOHTPOJS U
MIPOMEXKYTOUHOM arTectanuu: Jlocka.

6. [ToMerenune 11 XpaHEHHs ¥ PO(UITAKTHYECKOTO 00CITyKUBaHUS y4eOHOTO 000PYIOBaHHUS:
Creaxu, ”HCTPYMEHTBI JIJIsl pEMOHTA JIAO0OpaTOPHOTO 000pyJOBaHMUSL.
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