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BBeaenue

Hacrosimas mporpamma cocTaBiieHa Ha OCHOBE JUCIHIUIMH Harpab/eHus
Hay4HOH CIIELMaIbHOCTH «DJIEKTPOTEXHONOTHS U JEKTPODU3UKAY, CBA3AHHBIX C
U3y4YEeHHEM IPOLIECCOB Npeodpa3oBaHUs IJIEKTPOIHEPTUH B IPYTHE BU/IbI SHEPIUU
C LEeIbI0 JOCTHXKEHMS  OINpPEAeNIEHHOI0  TeXHosloruueckoro addekra, ¢
MCCJIEIOBAHUEM 3aKOHOMEPHOCTEH Iepeayu 3JIEKTPOMArHUTHOM JHEpruu B

BEILIECTBO C LEJIbIO NIPHJIaHHS BELIeCTBY TpeOyeMbIX CBOUCTB.
1. Hay4Ho-TexHHUYeCKHe OCHOBBI 3JIEKTPOTEXHOJIOT i

CoBpeMeHHble NpPOOJIEMbl HUCMOJIb30BAHUS JJICKTPUUCCKOW IHEPrUu Jiisl
TEXHOJIOTHYECKUX MnpoueccoB. OCHOBHbIE BU/IbI NPOJAYKIUH C MTPEANOYTHTETLHBIM
IIPOM3BOJCTBOM Ha JJIEKTPOTEXHOJIOTMYECKUX ycTaHoBKax. Kiaccudukanms
JIEKTPOTEXHOJIOTHUYECKUX YCTAHOBOK. JJEKTPOTEXHOJOIMUYECKUE YCTAaHOBKH C
TETUIOBBIM  MPOLECCOM  (DOPMUPOBAHUS TpeOyeMOro KadecTBa IPOJYKIIHH.
OcHOBHBIE MeTO/Ibl MPeoOpa3oBaHus JJIEKTPUUYECKON JHEPrHU B TEIIOBYHO, HUX
YpPEeKTUBHOCTh M pPaCIpPOCTPAHEHHOCTH B COBPEMEHHBIX TEXHOJIOTHYECKUX
npoueccax. (OCHOBHbIE 3aKOHbI MOJ00MS M MOJICJIMPOBAHUS MPOLIECCOB B
JJIEKTPOTEPMHUUECKUX yCTaHOBKaXx. Hcnonbs3oBaHue buszuyeckoro,
MaTEMaTUYEeCKOr0 W  YHUCJIEHHOrO0 MOJCIHMPOBAaHUS JUIS  pCLICHUS  3ajay
3JIEKTPUUECKOI0 HarpeBa U ero ONTUMHU3ALINH.

[lepcriekTuBHbIE HanpaBieHUsI B HCIIOJIb30BAHUU 3JIEKTPOIHEPTUU ISl
TEXHOJOTMUECKUX IPOLIECCOB. ['eorpacuueckue, YKOHOMUUECKHE u
IKOJIOTMYECKHUE acleKThl UCIIOJb30BAHUS 3JICKTPOTEXHOJIOTHH.

2. ®du3pyeckHe NPUHUMIBI U TEXHUYECKAsl peaiu3alus COBPeMEHHbIX
3JIEKTPOTEXHOJOTHYECKUX YCTAHOBOK

DddekT TermoodbpazoBaHUs MPU MPOXOKAESHUH IJIEKTPUUECKOro TOKa [0
npoBoAHUKY. ComnpoTuBieHue npoBoAHUKA. OCOOEHHOCTH TEIJIOBBIIEIEHUS B
conpoTuBJieHUH. OCHOBHBIE 3aKOHBI TEIJIONEpPeayu OT DJIEMEHTA COMPOTUBIIEHUS
K 00bekTy Harpesa. BiusiHue reoMeTprun paboyero npocTpaHCTBA U TPEThUX TeJl

Ha Teruonepenadyy. (OCHOBHblE  METOABI  pacyeTa  CTallMOHAPHBIX U
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HeCTAllMOHAPHBIX TEIUIOBbIX IOJieH. PelleHue TEIUIOBBIX 3a1a4 ¢ BHYTPCHHHMH
MUCTOYHMKAMU TeIlIa.

DNeKTpUUECKHE Tedd COnpoTuBeHUs. OCHOBHbIC BH/bl W KOHCTPYKLMH
JIEKTpUYECKUX Liereil conpoTupieHus [ledn ¢ HarpeBaTe/lbHBIMU JIEMCHTAMH,
MPAMOro  JICHCTBUS, INEKTPOAHO-COJISIHAs BaHHA, TM€Yb  JJIEKTPOLIIAKOBOTO
neperiaBa. TerjoBOH pacdeT reyed MNepHoaMHecKoro nevicrBusi. TernnoBo
pacyet neyeu METOMYECKOT0 JEHCTBUS. Pacuer HarpeBareliet
CpejlHeTeMIIepaTypHbIX M BBICOKOTEMIIEPAaTypPHBIX  IeueH. OcobeHHoCTH
KOHCTPYKIIMM HarpeBaTesiell ¢ TemiooTaaded MPenMyIIECTBEHHO H3ITYyHCHUEM.
OcOGEHHOCTH TEIUIOBOrO pacyera JJIEKTPUUYECKUX rededl ¢ MpUHYAUTEIbHON
LMpKyJsiueit  aTtMocdepbl.  PacdeT  2JIE€KTPUHYECKUX Harpesartejgen ¢
[PEUMYIIIECTBEHHO ~KOHBEKTUBHOH —TemnooTaadei. Merolbl M3MepeHus M
pEryJIMPOBaHUs TEMIIEPATYP B JJICKTPUYECKUX TIeHax.

DJIeKTpUYeCKUH  JyroBod pas3psii KaK MCTOYHHK TeIuia. [lapameTpbl
IEKTPHUECKOH JyTH BbICOKOrO M HM3KOrO AaBieHus. Biusnue BHEIIHEN cpe/ibl
Ha IPOLIECChl TEIJIO- W MaccorepeHoca M mpoiece npeoOpa3oBaHUs SHEPIUU B
IIEKTpUYECcKUX Jyrax. [1pudjieKTpoAHbIe MPOLECChl B DJICKTPUUCCKUX Jlyrax.
KopoHHbIH, GaphepHblit, TiICOMUH paspsibl. MeTosbl pacuera dICKTPUICCKUX
Lierieif ¢ yroBBIMH pa3psiiaMy B KOHType Lienu. BonbramrepHas xapakTepucTika
3JIeKTPUYECKO# JyTH TOCTOSHHOTO W NEPEMEHHOr0 TOKa. Y cTONYUBOCTE CHCTEMBI
C JyroBbIM pa3psioM. YCTOHYMBOCTH JyroBOro paspsia IpH  HaJIMdHH
BO3MylleHUi. BimsiHne marepuaa dJEKTPOAOB M Cpebl Ha YCTOHYUBOCTD
JyrOBOI'O paspsjia.

[lnasmMa u ee pa3sHOBUIHOCTH. OCOOEHHOCTH HMCHOJIL30BAHMS XOJIOJAHOM
M71a3Mbl B 2JIEKTPOTEXHONIOIMYECKUX YCTaHOBKAX.

Jlyrosbie (B TOM 4Mciie PyIHOTEPMHUYECKHE H MJa3MEHHO/YI'OBbIE) [1€YH
NpsMOrO M KOCBEHHOI'O  JICHCTBHUA. OcobeHHOCTH  Terjaoo0pa3oBaHus U
Terionepenady B AyroBblX neuax. TeXHONOrHYECKUE MPOLECChl BRIMIABKA CTAIH
B JyrOBbIX Medax. Pacuer sJeKTpHyeckux npoueccos B nyroso# meun. TeroBon

pacueT M OHepreTMyeckuil OanaHc MNpOUECCOB B ayrosoi nedu. KMcCTouHMKH
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MATaHUs M DJIEKTpooOopynoBaHWE AyroBoi meud. PacueT u npoekTHpoBaHHe
KOpOTKMX cereid. JlyroBas Ieyb Kak Harpyska O3JIEKTPUYECKOM — CeTH.
CoBpeMeHHble TEHACHLMH B PA3BUTUM CHUCTEM DJIEKTPOIIMTAHHUS W IOBBILICHUH
5O (HEKTUBHOCTH TEIMJIOBBIX MPOLECCOB B JyTOBLIX MeYax.

OCOOGEHHOCTH TETUIOBBIX IPOLECCOB B PY/A0BOCCTAHOBUTEIILHBIX IEYaX.
O61acTh NPUMEHEHHS!, KIacCU(DUKALIMS U TUITBI PYJ10BOCCTAHOBUTEIbHBIX T1CUCH.
MCTOYHUKHM MHUTaHUs, 3JEKTPOOOOPYAOBaHUE, METO/BI JJIEKTPUYECKOTO pacqeTa
SHEPreTUUECKOro Oananca neyei. [lepcriekTHBHbBIE HarpaBJ€HHUs
COBEpPLIEHCTBOBAHHUS TEIUIOBBIX M JHEPreTUYECKHUX I1POIECCOB B TEXHOJOTMUAX
PYJIOBOCCTaHOBHUTEIbHBIX [TE€YEH.

Jlyroble BakyyMmHble nedd. OcoOEHHOCTH TEXHOJOrMYECKHX TMPOLECCOB
[1JIaBKM B BAKYyMHBIX re4ax. [ 'apHucaKHble JyrOBble BaKyyMHBIC MEHH.

[lepenoc u npeoOpazoBaHHe SHEPrUU B JJIEKTPOMArHUTHOM noie. Inockas
BoJHA, CKUH->GdekT. [Iporecc B3aMMOAEHCTBUA DJIEKTPOMArHUTHOTO MOJs C
MeTa/IOM. DJIeKTPOMArHUTHbIE SBJICHHUS B METajjlax ¢ [OCTOSHHOW MarHUTHOM
MPOHULIAEMOCThIO. [IpHHLMIT HHAYKLMOHHOrO HarpeBa. MeTojibl pacueTa CHCTEM
«uHayKTOp — MeTamy. KoadduuueHT mone3Horo AedcTBus U KOdIGOULHCHT
MOIIIHOCTU CUCTEMEI «HHIYKTOp — MeTalil» DJIEKTPOAMHAMUYECKHE MPOLECChl B
(heppoOMarHMTHBIX Tesax. VICTOUHMKM MUTaHUS WHIAYKIMOHHBIX yCTaHOBOK.
MexaHuueckue yCHIHs B OJIEKTPOAMHAMUUYECKHMX cHcTemax. BzanmopeicTBus
3J1€KTPOMArHUTHOIO TTOJIS C I1JIa3MOH M PacrijIaBJICeHHBIM METaJIJIOM.

KananpHble W THIeNIbHblE M€YM WMHAYKIHOHHOro Harpesa. ®Dusnueckue
OCHOBBI MHIAYKILIMOHHOTO Harpesa. MH1yKIMOHHbIE MIaBUJIbHBIC TUTS/IbHBIC MIEUH.
PacueT OCHOBHBLIX [MapaMeTpPOB THUreJbHOW mnedr. MarHuToruapoaAMHaMH4ECK1e
[pollecchl B BaHHE [Me4d. DHepreTHueckuil GanaHc ycTaHOBKM. MCTOUHMKM
NUTAHUsT W DIEKTPooOOpydoBaHHe THUreJbHBIX mnedeld. OcoOeHHOCTH pacdeTa
WHIAYKLMOHHBIX ~ neded.  DHepretudeckui — OanaHc — KaHAJIBHOM  MCHH.
DNeKTpoAMHAMHYECKHE SBICHUS B KaHajax Medyed. YCTaHOBKH MHJYKIMOHHOTO
Harpesa Ha CPEJHMX M BHICOKMX YacToTax. Y CTaHOBKH CKBO3HOTO Harpesa. Beibop

OCHOBHBIX ITapaMeTpOB YCTAaHOBOK CKBO3HOTI'0O Harpena. McTounuku nutaHus M
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3J1eKTPOO0OpYyIOBaHHE Ha CpeaHHMX uacroTaX. MHIYKIHOHHAs TMOBEPXHOCTHAs
3aKajika. BbIOOp OCHOBHBIX IapaMeTpPOB YCTAaHOBOK WH/YKLIMOHHOW 3aKalIKH.
JlamnoBble  reHepaTopbl.  PexxuMmbl  paboThl  JIAMIIOBBIX  €HEPATOPOB.
BhICOKOYACTOTHBIH HAarpeB AMIJIEKTPUKOB M TMOJIYITPOBOAHUKOB. Y CTaHOBKH
30HHOM IJIaBKH.

DJeKTPOHHO-TyueBas BbICOKOBaKyyMHas [edb JUls [eperjasa  0cobo
YHUCTOM CTaJld W TYrOIUIaBKMX MarepuasioB MollHbie 3JeKTPOHHbIC [TyLIKH.
XapaKTepUCTUKKM OINTHYECKOH CHCTEMBl SJIEKTPOHHBIX MYIIEK. OJNEKTPOHHbIE
YCTAHOBKM 30HHOW OYMCTKM METaJIOB M  BBIpAlllMBaHHE MOHOKPHCTAJIOB.
DJ1eKTPOHHbBIE HUCTIAPUTEIIbHbIE YCTAaHOBKU. TEIUIOBOM pacdeT W dHEpPreTH4ecKue
XapaKTEPUCTUKH JIEKTPOHHO-JIyYEBbIX YCTAHOBOK.

3. Tpoueccnl U YCTAHOBKH /ISl CBAPKH M YJIy4lleHHsl CBOHCTB MaTepHaJIoB

SnekTpoayroas csapka. Oco0eHHOCTH (HOPMHPOBAHMS CBAPOHUHBIX JIYT.
McTouHUKM TNHUTaHWs CBapovHbIX ayr. IlnasMenHojyroeas cBapka W pe3ka
meTayioB. Du3nyeckue OCHOBBI TJIa3MEHHOHW CBapKM W PE3KW  METaJlJIOB.
KoHrakTHasi cBapka. MU3MYECKHe OCHOBBI 3JIEKTPUYECKOH KOHTAKTHOW CBapKH.
CrbikoBasi capka. Toueunas csapka. LlloBHas cBapka. DieKTpooOOpy0BaHHE
yCTaHOBOK KOHTaKTHOM CBapKH.

[InasMennas TexHuka ¥ TexHonorus. OCHOBHbIC THIbl M KIacCH(DHKALIMS
[1a3MOTPOHOB ~ aTMoc(epHoro  napienusi. (OCHOBHBIC — BHJIBI  IJIa3MEHHbIX
TexHOJIOTHH (pe3ka, MiiaBKa, cBapka, HalbUICHHE, MJ1a3MOXHMHUS, HaHOTIOPOLIKH).
[l1a3MeHHO-MOHHbIE TEXHOJOIMH M YCTPOMCTBA (TpaBjieHHE, OYMCTKA, HAHECEHHUE
MOKPLITHH, mnonupoBka). [IpuasnexTpojHble — ABJCHUS W TernjaooOMeH B
IEKTPOAHbBIX [MSTHAX, YCJIOBUS YCTOHYMBOCTH TOPEHHMs OJICKTPHYECKUX JIyT.
MaTemMaTuueckoe MOZIETUpOBaHWE M pacyeT [UIa3Mbl, [IA3MOTPOHOB U
[1a3MEHHBIX TEXHOJIOTHH (ypaBHEHHE dHEPTMU W JIBUIKEHUS, DJIEKTPOMAarHMTHBIC
33714 ).

DeKTPOAPO3UOHHBIE M AHOJHO-MEXaHWYECKME  MCTO/IbI 00paboTKH
METaJIOB. DIIEKTPO3pO3HOHHas 00paboTka MeTauios. [lapameTpbl HMITyJIBCHBIX

pa3psoB. OCHOBHBIEC OINEPALNH, BBIOJIHICMBIE JIEKTPOIPOIHOHHBIM METOLOM.
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MmmysibcHble  reHepaTtopbl Ul 3JIEKTPOIPO3HOHHOW 00paboTKU. AHOIHO-
MexaHuueckas o0paboTka MerayuioB. OCHOBBI @aHOAHO-MeXaHHWYECKOH 06paboTKH.
Pa3HoBuaHOCTH aHOHO-MeXaHUUYeCKOH 06paboTKH.

DNIEKTPOTUAPABIMUECKHE U MarHUTHO-UMITYJIbCHBIC METObl 06PabOTKH.
YCTaHOBKH I 3JIEKTPOruapaBindeckoil oOpaboTku. Du3nueckue Mporecchl,
NPOUCXOJSAIINE IIPU BBICOKOBOJBTHOM JJIEKTPUYECKOM pa3psijie B IKHUIKOCTH.
["'eHepatopsl UMITYJIbCOB TOKa. TexHosornueckoe MCI10JIb30BaHUE
JJIEKTPUYECKOIro paspsia B JKUAKOCTH. MarnutHoumnysbcHas obpaboTka
merayioB. Pu3MyecKre OCHOBBI MAarHUTHOUMILYJLCHOW 0OpabOoTKH MeTaslioB.
DNeMeHTbl  000pyZOBaHUS  yCTAHOBOK  MArHUTHOUMITYJBCHOH  00pabOTKH.
XapaKkTepUCTHUKU ONepallid MarHUTHOUMITYJIbCHOU 00paboTKH.

[TpombiuuieHHble  ja3epbl. PuU3MUecKHe OCHOBBI J1a3€pHOM  TEXHUKH.
[IpuHUMN 1eHCTBUS U XapaKTePUCTHUKH ra30BbIX J1a3€POB, J1a3ePHbIC TEXHOJIOTHH.

YIbTpa3ByKOBble ~ YCTAHOBKM M METO/Jlbl  CBAapKHM, OYUHUCTKH U

MHTEHCU(PUKALIMU TEXHOJIOTHYECKUX MPOLIECCOB.
4. DeKTPOTEXHOJOTHYeCKHe MPOoLecChl B IKOJIOTHH

[lepcnieKTHBBI MCIIOJIB30BAHUSI JJIEKTPOTEXHOJOIMYECKUX IIPOLECCOB IS
yJdyylleHus OKpyxkatouled cpeapl. CoCTOSSHME W TEMIIBl  3arpsi3HEHHOCTH
BO3JYLLIHOM M BOJHOW Cpeabl MPOMBIIIEHHBIMA W OBITOBBIMH OTXOJAMHU.
OCHOBHBIE 2IEKTPOPUIUUECKHE M DIIEKTPOTEXHOJOIMUECKUE METOJbl OUUCTKH
OKpy»Katoler cpeibl. OuncTka BO3AYLIHON U BOJAHON CpeJibl OCPEACTBOM 030HA.
OcHoBHbIE 2JIEKTPO(PU3UYECKHE METOABI I0JydeHus: o30Ha. [lnasmoxumuyeckue
METO/Ibl HEUTpaln3alMu U pa3jioKeHUs! TOKCUYHbIX ra3oB. MeTo/ibl 1eCTPYKILMH

paanO0aKTHUBHBIX OTXOOB.
5. UcTOYHUKH 3JIEKTPOMUTAHUSA IJIEKTPOTCXHOJIOTHYE€CKHUX YCTAHOBOK

MCTOYHUKHU NUTaHUS AJIEKTPOTEXHOJIOTHYCCKUX YCTAHOBOK C HGpBYI'-IHOFI
3H€p[‘ld€l>i B BHJIC 3JICKTPOCETH HpOMbILLI.HCHHOﬁ yacTtoThl. MCTOYHUKHU nUTAHUS

JUIS JIYTOBBIX W PYJHOTEPMUYECKHUX Meuel, BbIOOp MeuHbIX TpaHc(hOpMaToOpos,
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METOJIbl PEryJIMPOBaHUs MOIIHOCTH B nedyax. CUCTEMBI YIIPABIECHUS PEXUMOM
palOoThl UCTOYHMKA TUTAHUS.

MCTOYHUKM NUTAHUS [OCTOSIHHOTO TOKa JUlsl DJIEKTPOTEXHOJOTHYECKUX
yCTaHOBOK. (OCHOBHbIE CXEMbl  BBINIPSAMIIEHUs, PEryJIMpOBaHHs TOKA W
HanpsHKEHUss UICTOYHUKOB NuTaHust. GopMUpOBaHKs MajalOlIKMX BOJLTAMIIEPHBIX
XapaKTePUCTUK HMCTOYHUKOB. YCJIOBHUSA COBMECTUMOCTH HCTOYHHMKOB [MHTAHUs C
MEPBUYHON CETBIO.

VICTOYHWKH TMTaHUS 3ByKOBOM U YJbTPa3ByKOBOW 4acTOT JJISI YCTAaHOBOK
WHAYKIMOHHOTO HarpeBa. OcoOEHHOCTH MOCTPOEHHS CXeM WHBEPTHPOBAHHMS TOKA
¥ BBIOOp 3J€MEHTHOM 0a3pl Ul MOTyNPOBOJHMKOBBIX HCTOYHUKOB MUTAHUS
rneyel MHAYKLHMOHHOrO Harpesa. JlamnoBble renepatopbl. OCHOBHBIE CXEMbI
reHepallyd ¥ peryJupoBaHUsl MOIIHOCTH. [ 'eHepaTopHbie TPHO/bBI, Mapamerphbl
JIaMITOBBIX M'€HEpPaTOPOB.

MarueTpoHHble UCTOYHMKH TUTAHUS CBEPXBBLICOKOMW 4acTOThI JUls LiesieH

Harpesa.
6. ABTOMaTHYeCKOe ynpaBJieHHe 3JIeKTPOTeXHOJOrHYeCKUMH npoleccaMy

[ IpyuHLMIIEI U 3a71a4u aBTOMAaTU4YEeCKOI'0 yIpaBiIeHHs
3JIEKTPOTEXHONIOTHUECKUMHU yCTaHOBKaMHU. MMy TbCHBIC M HEMPEPBIBHBIE METO/1bI
peryJMpoBaHKs PeXKUMAMU NEKTPOTEXHOJOIMHUECKHUX YCTaHOBOK. [IporpamMmHoe
ynpasieHue. [loHsTHe 0 caMoHaCcTpanBalOLIMXCs CUCTEMAxX yIPaBJICHUS.

ABTOMAaTHYECKOE ynpaBJieHHe 3JIeKTpoIeyamu CONPOTHUBIICHHUS.
[To3uLIMOHHBIE pPEryjsiTopbl Temneparypbl. J[MHaMHKa CHUCTEM HENPEPhIBHOIO
peryJIMpoOBaHHsi TeMIepaTypbl. PacueT W HacTpoiika peryJisiTopoB TEMIIEPaTyphl.
CoBpeMeHHbBIE THITOBBIE PETYJIATOPBI TEMIIEPATYPbl.

ABTOMaTHYECKOE yInpaBJieHHe MHAYKLUHOHHBIMH
IIEKTPOTEXHOJIOTHYECKUMHU yCTaHOBKaMHU. Ynpasnenue TMJIaBUJIbHBIMH
YCTAHOBKaMM [POMBILLIEHHOH 4acTOThI. [TpUHIMI yrpaBleHUs MHAYKIHOHHBIMH
YCTAHOBKAMM ~ Ha CPeIHMX 4acToTax. YIMpaBjleHWe  BbICOKOYACTOTHBIMH

YCTaHOBKaMHU C JIaMIIOBbIMH reHepartopamu.
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ABTOMaTHYeCKOE YIMpaBieHHe peXUMaMU JyTOBBIX CTajeriaBUIbHbIX
neveid. CraserniaBuibHas rneyb Kak 00beKT peryJiMpoBaHus. 3ajla4yu yrpaBjieHus.
[TpOMBILIIEHHBIE  PEryJISTOPbl AyroBBIX CTajeriaBUIbHbIX nevei. CHeTems
KOMIUJIEKCHOTO ~ YIpaBJ€HHsl [yroBbIMH [edamMu ¢ npumenennem DOBM.
ABTOMaTHYECKOE PEryJIMpOBaHUE Py10BOCCTAHOBUTEbHbBIX ME€YEH.

ABTOMAaTHUYECKOE  yINpaBjeHWe  BaKyyMHBIMH  JyrOBbIMH  MEYaMH.
TpeGoBaHusl K aBTOMATHYECKON CHCTeMEe BeJeHHs T[IaBKH. ABTOMaTHYeCKHe
peryJsiTopbl IJIMHbI yTH M MOILIHOCTH HarpeBaTelis rnevu.

ABTOMaTHUECKOE yIpaBleHHe OJIEeKTPOLIIAKOBBIMU MevaMu. Pexumbl
paboThl 3JEKTPOLIIAKOBOH NeYr ¥ BBIOOP MapaMeTpoB peryanpoBaHHs.

ABTOMAaTHYECKOE YIMpaBieHWe TJIa3MEHHBIMH, DJICKTPOHHO-JyYEBbIMU U

JJA3CPHBIMH YCTAHOBKAMMU.

7. OcobGeHHOCTH MaTeMaTHYeCKOI0 MO/IeJINPOBaHUS

JIEKTPOTEXHOJOIrH4YEeCKHX MMPOLHECCOB

CtpykTypa ¥ (M3HYECKUH CMBIC] OCHOBHBIX yPaBHEHMH, ONMCBIBAIOIINX
IEKTPOTEXHOJIOTHYECKHE M JIEKTPO(PHU3HYECKHE  [POLECCH (ypaBHEHHUS
CTALIMOHAPHOW M  HECTALMOHAPHONM TEIUIONPOBOAHOCTH, OanaHca JHEpPruM,
JIBUKEHUS W HEpPa3pbIBHOCTH).  YPaBHEHHs  DJIGKTPOMArHWTHOrO  MOJIs
(MakcBeJiia, LEIHBIE 3a/1a4uu).

[Tiockue W LWIMHAPUYECKHE 3aJaud, 'paHUuHbIe W HadajlbHbIC YCJIOBUS.
HenuuelHpli XapakTep ypaBHEHMH M MTEPALMOHHBIM METOJ MX pELICHHS.
JAeMEHTbl BBIYUCIMUTEIBHOW MaTeMaTHKU: METOJ KOHEYHBIX 3JIEMEHTOB,
KOHEYHBIX Pa3HOCTeH, KOHTPOJILHOIO 00beMa.

Annpoxcumupyromne Gynkunu. KoHcTpynpoBaHue AMCKPETHOrO aHajiora
ypaBHeHuil. ObecrneyeHre YCTOWYHUBOCTH U CXOAMMOCTH PELICHHS. MeTton
npsiMoi ¥ 0OpaTHON IPOrOHKH.

Cneuuduka s3bIKOB  MporpamMmupoBanus. CHCTEMbl aBTOMATHYECKOrO

POEKTHPOBAHMSI B JIEKTPOTEPMHUH.
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2019. — 120 c¢. — ISBN 978-5-7782-3990-6. — TekcT : 3J€KTPOHHBIH //
DnektponHo-Oubamoreunas cucrema [PR BOOKS @ [caiir]. — URL:
https://www.iprbookshop.ru/98830

3. Muxankun, H. B. MetonoJsiorusi 1 MeToiuka Hay4yHOr0 UCCJIEIOBAHHUS :

yuebHoe nocobue st acnupantoB / H. B. Muxankun. — Mocksa : Poccuiickuii
rocyaapcTBeHHbIM yHHMBepcuteT npasocyjus, 2017. — 272 ¢. — ISBN 978-5-
93916-548-8. — TekcT : 2JIeKTPOHHBIA // DIEKTPOHHO-OMOIIMOTEYHAs CUCTEMA

[PR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/65865.html (nara
obpatenust: 16.12.2021). — Pexxum goctyna: s aBTOPU3UP. 110Jb30BaTelIeH

4. Ileyvarun, E. A. DNeKTPOTEXHOJIOTHYECKHE MPOLECCh]
IeKTpodHepreTukd. B 2-x yactsax. Y.l1. DieKTpoTepMHUUYECKUE YCTAHOBKH :
yuebHoe nocodue / E. A. Ileuarun. — TamOoB : TamO0BCcKkUi rocyapCTBEHHbIN
TexHuueckuit yuusepcutet, J6C ACB, 2019. — 80 c. — ISBN 978-5-8265-2048-
2, 978-5-8265-2049-9 (u.l). — TekcT: dJeKTpOHHBIH // DIEKTPOHHO-
OubnuoTeyHas cucrema [PR BOOKS ; [caiit]. — URL:
https://www.iprbookshop.ru/99807

S. I'leuarus, E. A. DNeKTPOTEXHOJIOMMHECKHE [IPOLIECChI

dieKTpodHepreTku. B 2 wvactsax. Y. 2. DieKTpOTEeXHOJOrHYeCcKUe YCTAaHOBKH :
yuebnoe nocobue / E. A. Ilewarun, XK. A. 3apanaus, B. A. YepHbios. —
Tam6oB : TamMOOBCKHI rocyaapCTBEHHBIH TexHUuecknit yHuBepeutet, DbC ACB,
2020. — 81 ¢. — ISBN 978-5-8265-2224-0 (4.2), 978-5-8265-2048-2. — TexkcT :
3J1eKTPOHHBIN // DnektponHo-6ubimoreunas cucrema [PR BOOKS : [caiir]. —
URL: https://www.iprbookshop.ru/115757

6. bypekos, JI. B. Ilpumenenne IT-TeXHOJIOrMH B 3JIEKTPOIHEPIrETHUKE:
Mathcad, Matlab (Simulink), NI Multisim : yue6noe noco6ue / JI. B. bypekos, H.
K. TlonysiHoBud. — PocroB-Ha-Jlony, Taranpor : W3zparensctBo HOxHOro
¢enepansHoro ynmsepcutera, 2018. — 126 ¢. — ISBN 978-5-9275-3086-1. —
Tekct : 21ekTpoHHBIN // DnektpoHHo-6ubanoTeuHass cucrema [PR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/95813

7. PyszaBun, I'. 1. MeTononorus Hay4HOro no3HaHus : ydeOHoe nocoOue
nas By3oB / I'. W. PyzaBun. — Mocksa : [OHUTHU-IJAHA, 2017. — 287 ¢. —
ISBN 978-5-238-00920-9. — TekcT: 37eKTPOHHBIH // DiIeKTpOHHO-OMOIHOTEYHAS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/81665.html

8. Kinumenko, M. C. MeTonosniorus CUCTEMHOI0 MCCIe/loBaHus @ yuebHoe
nocobue / U. C. Knumenko. — 2-e uza. — Caparos : By3osckoe obpasosanue,
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2020. — 273 c¢. — ISBN 978-5-4487-0622-6. — TekcT : 3JIeKTPOHHbIH //
OnekTpoHHO-OuOMoTeyHass cuctema IPR BOOKS:  [caiit]. — URL:
http://www.iprbookshop.ru/89238.html

9. Anudepos, A. VIHIYyKIMOHHBIN W 3J1eKTPOKOHTAKTHBIA HArPEB METAIJIOB
: MoHorpadust / A. Anudepos, C. Jlynu. — Hosocubupck : HoBocuGupckuii
rocynapCTBEHHbIN TeXHU4ecKuit ynusepcuretr, 2011, — 409 c. — ISBN 978-5-
7782-1622-8. — TekcT : 37eKTpOHHBIH // DeKTpoHHO-OMOIHOTEYHas chcTeMa
[PR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/45089

10.  Cemun, A. E. MHHOBaLMOHHOE MPOW3BOJICTBO BBICOKOJETMPOBAHHOM
CTaJIM U CIJIaBOB. T€0opUst ¥ TeXHOJIOTHS BBIILIABKH CTall B HHAYKLIMOHHBIX ITe4ax
: yuebnoe nocodue / A. E. Cemun, H. K. Typcynos, K. JI. KocbipeB. — Mocksa :
M3narensckuit Jlom MUCuC, 2017. — 166 c. — ISBN 978-5-906846-92-1. —
Texer : snexkrponHblit // DnekrponHo-Oubinorevnas cucrema IPR BOOKS
[caiiT]. — URL: https://www.iprbookshop.ru/71675

I1.  Anudepos, A. M. DinekTpoTeXHOIOrHYeCKHE YCTAHOBKH U CUCTEMBI.
YcTaHOBKH MHIYKIIMOHHOrO Harpena : yuyeOHoe nocobue / A. W. Anudepos, C.
Jlynu, M. ®op3an. — HoBocubupck : HoBocuOUpCKHI rocy1apcTBEHHbIH
TexHuueckut ynusepcuter, 2017. — 160 c¢. — ISBN 978-5-7782-3241-9. —
Texcr : anexktpoHHbId // DnekTpoHHO-OMOnHoTeuHas cucrema PR BOOKS
[caiiT]. — URL: https://www.iprbookshop.ru/91500

12.  DHepreruueckas ctpareruss Poccuum nHa nepuox no 2030 roma -
DJIEKTPOH. TEKCTOBBle JaHHble. - M.: Dueprusi, MuHctutyr sHepreruueckoi
crpareruu, 2010. - 183 c. - Pexxum nocrtyna: http://www.iprbookshop.ru/4283. -
IbC «IPRbooksy.

Jlononnumenvnas 1umepamypa

13. Myparosa, E. M. Opranuzauus nejaroruueckoi rnpakTukyd aclupaHToOB
: yueOnoe nocobue / E. M. MyparoBa, A. U. [Tonos. Tam0boB : TamOGoBcKui

rocyJlapcTBeHHbIM TexHuueckud ynupepcuter, DbC ACB, 2017. — 80 c. —
ISBN 978-5-8265-1735-2. — Tekct : OJeKTpOHHBIK // DIEKTPOHHO-
OoubnuoTeyHas cucrema [PR BOOKS : [caiT]. — URL.:

https://www.iprbookshop.ru/85936.html

14. XKypasnes, A. A. PacueTbl MaTepualbHbIX U IHEPreTUUECKUX OaaHCOB
MpU BBIMJIABKE CTald B JYrOBBIX CTajlelaBWIBHBIX Ie4ax : y4eOHo-
metoauueckoe nocodbue / A. A. Kypasnes, B. @. Mbicuk, A. B. Knanos. —
ExarepunOypr : Ypansckuil denepanbubiii ynusepcutetr, ObC ACB, 2016. —
128 ¢. — ISBN 978-5-7996-1725-7. — TekcT : 2JIeKTpOHHBIH // DieKTpOHHO-
oubanoreyHas cucremMa [PR BOOKS : [caliT]. —  URL:
https://www.iprbookshop.ru/68287.html

15. Mutpoxun, B. H. Metoasl u cpeacrBa B3aumoneictsuss CBY-nosns
¢ OnonoruveckumMy obbekTamu : ydebHoe nocobue / B. H. Murpoxun, B. JI.
XangamupoB. — MockBa : MOCKOBCKHH TOCY/1apCTBEHHbIA TEXHUUECKHN
yauepcureT umeHu H.D. baymana, 2020. — 120 ¢. — ISBN 978-5-7038-5378-8.
— TekcT : aaeKTpoHHBIN // DiekTpoHHO-Oubinorednas cucrema [IPR BOOKS
[caiiT]. — URL: https://www.iprbookshop.ru/115345.html
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16. Yepennnuenko, B. C. DiekTpoTexHoJOrHuecKue YCTAHOBKH U
cucTeMbl. Teopusi M pacueTsl ajeKTporieueii ConpoTUBIEHNS : yuyebHoe rnocobue /
B. C. Yepexnuuenko. — HoBocuGupck : HopocuGupckuii roCyaapCTBEHHbIH
TeXHUYECKUH yHHMBepcuter, 2020. — 292 ¢. — ISBN 978-5-7782-4133-6. —
Texer @ anextponHbli // DiextponHo-6ubnnorednas cuctema IPR BOOKS
[caiit]. — URL: https://www.iprbookshop.ru/98684.html

17. MatopuukoBa JI.A. OCHOBbI Hay4HbBIX HCCIIE/IOBAHHH B Hay4YHO-
TEXHUYECKOH cdepe [DneKTpoHHbIH pecypc]: ydyeGHO-MeToaHueckoe nocodue/

Maioprnkosa JI.A., Hoocénos C.B.— DIeKTPOH. TEKCTOBble JaHHBIC.—
Kewmepogo: Kemeposckuit TEXHOJIOTHYECKUH UHCTUTYT [TUILIEBOM
IIPOMBIILIJIEHHOCTH, 2009.— 123 c.— Pexum JOCTyTIa:

http://www.iprbookshop.ru/14381.html.— DBC «IPRbooks».

18. Tymanos 10.H., Ilnasmennsle, BbICOKOYACTOTHBIE, MHKPOBOJIHOBbBIE H
JIa3CpHBIC TEXHOJOTHH B XMMHKO-META/UTypPrHYECKUX [POLeccax: MOHorpadus /
Tymanos [O. H. - M. : ®U3MATIJIUT, 2010. - 968 c. - ISBN 978-5-9221-1211-6
- Texer @ omextponnsit // DBC "Koncynbrant crymenra” : [caiiT]. - URL.:
http://www.studentlibrary.ru/book/ISBN9785922112116.html]

19. Akynnd, I1. B. KOHBEKTHBHbIE CYUIMJIbHBIE YCTAHOBKM. MeToabl
MPUMEPbI pacyeTa : yuebHoe nocobue / I1. B. Akymuu, A. B. Axyand. — MuHck
Beiunitmas mxona, 2019. — 376 ¢. — ISBN 978-985-06-2984-5. — Teker
DJIEKTPOHHBIN // DnekTpoHHO-OubHOTEUHas cuctema IPR BOOKS : [caliT]. —
URL: https://www.iprbookshop.ru/90776.html

20. lyrosble onektponedyn : yueGHOoe mocobue s By30B / A. W.
Anudepos, P. A. bukees, JI. 1. T'opesa [u ap.]. — 2-e uzn. — Hoocubupck :

Hosocubupckuii rocynapcTBeHHbIH TeXHHUYECKUIA yHusepcuret, 2018. — 204 c.
— ISBN 978-5-7782-3494-9. — Teker : anektpoHHbIH // DNEeKTPOHHO-
Oubnuoreunas cucrema [PR BOOKS : [calT]. — URL:

https://www.iprbookshop.ru/91199.html
21. Yepennunuenko, B. C. Ilna3mennble JJICKTPOTEXHOJIOIHYECKHE
YCTaHOBKH: y4eOHuk juisi By3oB / B. C. Uepeaunuenko, A. C. Anbinakos, M. 1.

Kysemun; mon  penakumeit B. C. Yepennndenko. — HoBocubupck

Hosocubupceknii rocynapcrseHHbIi TeXHHUECK U yHusepeuret, 2011. — 600 c.
— ISBN 978-5-7782-1576-4. — TekcT : 3neKTpoHHbIH // DEeKTPOHHO-
OubnunoreyHas cucTema [PR BOOKS ; [caiiT]. — URL.:

https://www.iprbookshop.ru/45134.html

Ilepuoouueckue uzoanusn

22. Bonpochkl  3/IeKTPOTEXHOJOrMH:  Hayd.-TexH. KypH. - Caparos:
Capatosckuii roc. Tex. yu-t um. I'arapuna H.A. (apxuB 2013 —2021), Nel. — 4,
ISSN 2309-6020.

23. DIeKTpUUECTBO: TEOPET. M Hay.-NpaKT. KypH. - M.: MDU (apxus
2010 -2021) - ISSN 0013-5380.

24. Bectnuk CI'TY: Hayu.-TexH. XypH. - CapatoB: CapaToBckuii roc.
TeXH. YH-T M. ["arapuna FO.A. (apxuB 2003 - 2021) - ISSN 1999-8341.
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25. DyeKTpoTexHMKa: Hayu.-TexH. KypH. - M.: 3AO «3Hak» (apxus 2010 -
2021) - ISSN 0013-5860.

Humepuem-pecypcor

26. Ilopran Bblcwell arrectaiMoHHON KOMHCCUM (BAK). — Pexuwm
nocryna: http://vak.ed.gov.ru/

[Iporpamma paspa6orana 3aB.Kadenpoii « DnekrposHepreriika u
9JIEKTPOTEXHUKA» I.T.H., AoueHToM Kanranosoii C.IU




