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1. VY4yeOHbBIH IUIAH TUCHUTLTHHBI

HNuctumiraa “CHCTEMBI AJIEKTPOCHAOKEHUST BO3AYIIHBIX CYIOB” H3y4daeTcs
Ha V Kypce.

Bcero yaco no yue6nomy miany —100,

U3 HUX:

JIEKIUH - 6 4., T1abopaTOpHbIE 3aHATUSA — 8 Y.,

caMocTosiTespHas padoTta — 86 4.

KonTponbsHas padorta -8u.

dopma KOHTPOJIA — IK3aMEH.

2.0CHOBHBIE CBeICHHUS O TUCIHUILINHE
2.1. IlpeaMeT 1 HeJU AUCUUIIMHBI

[IpenmeToM  AWCHMIUIMHBI  SBISIIOTCS ~ CHCTEMBbl  3JIEKTPOCHAOKEHUS
BO3JYIIHBIX CyI0B. JlucuumiauHa sBiseTcss 0a30BOi B CHUCTEME TIOJTOTOBKH
WHKEHEPOB AJIEKTPUKOB.

JlucuuiuiiHa ~ UMeeT ULelb JaTh CTYJEHTaM 3HAaHUS 10 TEOPUU DJIEK-
TPOCHAOXEHUSI  JIeTaTelAbHBIX  allapaToB, MNPHUHIMIAM IOCTPOEHUS CHUCTEM
TEHEPUPOBAHUS U PACIPEACICHUS DJIIEKTPUUYECKON SHEPrUM, aHAIN3Y PEXKUMOB HUX
paboThl, OCOOECHHOCTSIM KOHCTPYKTUBHOTO HCIOJHEHUS, a TakKe MPaKTHUYECKHUE
HAaBBIKA  OKCIUTyaTalldd  CHCTEM  DJIEKTPOCHAOXXEHHsSI  BO3JAYIIHBIX  CY/OB,
HE0OXO0IUMBbIE ISl TaJbHEHIIIETO U3YYEeHHSI U SKCIUTyaTallii aBUAIMOHHOW TEXHUKHU.

JIucuMIUIMHa  OCHOBBIBAETCS HA  3HAHUM  CTYJEHTAMU  JAUCUUILIWH:
"TeopeTHueCKUE OCHOBBI  JIJEKTPOTEXHUKHU', "ABHALlMOHHBIE DJIEKTPUUYECKHUE
MamuHbl",  "OnekTtpoHuka', «ABTOMaTtuka», «MoJenupoBaHUE CUCTEM U
npoueccoB». 3HaHHs B o0jacTH «CucTeM 3JeKTPOCHAOKEHUs BO3AYUIHBIX CYIIOB»
MPEAONPEAEIAIOT YPOBEHb NOATOTOBKM Ul W3YYEHHUs IHUCIUIUIMHBL «YCTpOMCTBa
AIEKTPOCHAOKEHUS.

2.2. 3agaum u3y4eHusi AMCUUIIMHBI

B pesynbrare nzyueHust AUCIUIUIMHBI CTYJEHT JOJDKECH

2.2.1. 3Hats:

- TEeXHUYEeCKHUe TpeOOBaHUS K CHUCTEMaM »SJIEKTPOCHAOKEHHUS JeTaTeIbHBIX
anmaparos;

- TMPUHIMN JCUCTBUSA, OCOOCHHOCTH KOHCTPYKIIMM M SKCIUTyaTallUOHHBIE
XapaKTEPUCTUKH DJIEMEHTOB CUCTEM DJIEKTPOCHAOKEHUS,;

- BIMSHUE COCTOSIHUSI CHUCTEMBl OJJIEKTPOCHAOXKEHUsS Ha 0€30MacHOCTh
MOJICTOB;

- COCTaB, pa3MeIIeHHWe ¢  OCOOEHHOCTH  OJKCIUTyaTalluh  CHCTEM
AIEKTPOCHAOKECHUS;



- METOJbl aHAJIM3a TMPOLECCOB, MPOUCXOJAIINX B ABUAIMOHHBIX CHCTEMax
T€HEPUPOBAHUS U MPEOOPA30BAHUSI DIICKTPUIECKON IHEPTHH.

2.2.2. YMeTh:

- TpOBOAUTH  AaHAIU3 COCTOSIHMST W  NOPUYMH  OTKA30B  CHUCTEM
AIEKTPOCHAOKECHUS;

- MPOU3BOJIUTh HACTPOUKY M PETyJIUPOBKY CHUCTEM AJICKTPOCHAOKEHUS M HX
3JIEMEHTOB,;

- IPOBOJUTH AHAJIU3 CTATUYECKUX XapaKTEPUCTUK, YCTOMYMBOCTA W KayecTBa
MEPEXOAHBIX MPOLIECCOB B CUCTEMAaX T'€HEPUPOBAHUSI;

- OIICHMBAaTb COOTBETCTBUE CHCTEM OJJICKTPOCHAOXKEHHUS TpeOOBaHUSIM
aBranMoOHHbBIX TTpaBwi U 'OCTawm.

2.2.3. ImeTh npeacTaBlICHUE:

- O KPUTEPUSIX OIIEHKH CUCTEM DJIEKTPOCHAOKEHNUS;

- 0 METOAAX pacyeTa ANEKTPUUECKUX CETEH;

- 0 CUCTEeMax dJIEKTPOCHAOKEHHUS 3apyOeKHBIX BO3AYIITHBIX CY/IOB;

- O UCTOPUM U TEPCIEKTUBAX Pa3BUTHUS DJICKTPOCHAOKEHMSI BO3IYIIHBIX

CYJIOB.
3. Pexomenayemasi aureparypa

OcHoBHas yueOHas IUuTepaTypa.

1.CunneeB U.M. CasenoB A.A. Cucrtembl 3JeKTPOCHAOKEHHUST BO3YIIHBIX
cynoB. M.:Tpaucnoprt,1990r.

Jlutepatypa 1o BBINOJIHEHHIO JJA0OPATOPHBIX padboT

2.CaBenoB A.A. CucteMbl 2JIEKTPOCHAOXKEHUST BO3MYIIHBIX Cyn0B. [locobue
0 BBIMOJIHEHMIO J1abopaTtopHbIX padot. Y.1. - M.MI'TYTA, 2003.

3.CaBenoB A.A. CucrteMbl 3JeKTPOCHAOXKEHUSI BO3AYLIHBIX cyAoB. [locobue
0 BBIMOJIHEHHMIO J1abopaTtopHbIX padot Y.2. - M.:MI'TYTA, 2003.

4.CaBenoB  A.A. Cucrembl 3JIEKTPOCHAOXKEHMSI  BO3AYIIHBIX  CY/IOB.
JlaGoparopnsie padotel U.3. - M.:MI'TVYT'A, 2001

JlononHUTENbHAS TUTEPATYPA.

5.bpyckun I.0. Cunnee .M. DnekTpocHaOKeHHE JIETaTEIHHBIX allllapaToB.
M.: Bricmras mikoJia, 1988r.

Pernamentupyromias iureparypa.

6.'0OCT19705

Jlutepatypa /Uil BBINOJTHEHUS] KOHTPOJIBHON PaOOTHI.

7.CaBenoB A.A. CUCTEMBI 3IEKTPOCHA0KEHUS BO3YIIHbIX cy10B. [Tocobue
0 BBINOJHEHUIO KOHTPOJIBHOU paboThI 17151 CTYIEHTOB cneranbHoctu 160903
3a04yHOro ooyuenus. - M.: MI'TY T'A, 2011.

8.MBamenko H.H. ABromatnueckoe perynupoBanue. Teopust v 3JEMEHTHI
cucteMm. M.: MamuHoctpoenue , 1978.



4. DiIeKTpOHHBIE cpeAcTBa MHGOPMALIUM.
4.1. Pecypcol UHTEpHETA

["0JIOBHBIM MPOU3BOJAMUTENIEM CHCTEM JICKTPOCHAOKEHUS M PA3INIHOTO
AIIEKTPOOOOPYAOBAHUS VISl OTCUSCTBEHHBIX BO3YIIHBIX CY/IOB SIBIISCTCS
Aspooanexktpomainn http://aeroem.ru /

CalTbl 3apyOCIKHBIX TIPOU3BOAUTENICH 3JICMEHTOB CHCTEM DJICKTPOCHA0KECHUS
BO3YIITHBIX CYJIOB. dupma Hamilton Sundstrand (CLLA)
http://www.hamiltonsundstrand.com mnpou3BOIUT: TEHEPATOPBI, HHTETPAILHBIC
NPUBOJI T€HEPATOPBI, CTAPTEP FCHEPATOPHI, CTATHUECKUE IPeoOpa3oBaTein, CUCTEMBI
YIIpaBIICHHS pacrpeieliCHHeM Harpy30K, aBapuiHbIE CaMOJICTHBIC BETPOTECHEPATOPHI,
anmaparypy ynpasienus u  3ammtel. ®dupma ECE  konumepna Zodiac

www.ece.zodiac.com pasMeraercs B [lapwxe u  TpPOU3BOIMUT:
KOMMYTAIIMOHHYIO anmnapaTypy, CUCTEMbI pacipeeieHUs] SHEPTUH, CBETOCUTHAIIbHOE
o0opyznoBanue. OOopyAoOBaHHE 3STOM (QUPMBI YCTaHOBJIEHO Ha caMoJieTax u
Beprosietax: Boeing, Airbus, Bombardier, Eurocopteru ap.

5. DnexkTpoHHblii aapec kKadeapbl 1 KOHCYJIbTAUMM
etiaeo(@mstuca.ru
6. CTpykTypa JUCUMIIIIMHBI

HucuuniauHa pa3buta Ha JABa  pas3jena: CHUCTEMbl T€HEPUPOBAHMS
(97EKTPO’HEPreTUYECKUE Y3JIbI) M CHUCTEMBI DPACHPEACICHUS  AJIEKTPUUYECKOU
sHepruu. B mepBoM paszene paccMaTpUBAIOTCS UCTOYHUKHU SJIEKTPUYECKOW SHEPTrUU
U amnmnaparypa ynpasieHus UMH. Bo BTopom paszaene m3ydaercs oOOpyAoBaHUE IJis
Nepeayu U pacupeiesIeHNs] SJIEKTPUUYECKON SHEPTUHA OT UICTOYHUKOB K IPUEMHUKAM,
a TakKe armaparypa 3alldTbl W YIPaBJICHUS KAaHAJIAMHU TeHepupoBaHusA. Takoe
J€JIEHUE JUCLUUIUIMHBI OOYCJIOBJIEHO TEM, YTO CHUCTEMY DJJIEKTPOCHAOKEHHUs Ha
CaMOJIETE TMPUHATO TMOAPA3JEATh Ha CHUCTEMY T€HEPHUPOBAHHUS M CUCTEMY
pacupeneneHus IEKTPUIECKON SHEPTHH.

IlepBelii pa3en BKIOYAET CIETYIOIINE TEMBI:

-XMMHYECKUE NCTOYHUKH TOKA;

-peryJIMpOBaHNE YaCTOThl TOKA CUHXPOHHBIX T'€HEPATOPOB;

-peryJINpOBaHNE HANPSHKEHUSI aBUALIMOHHBIX TEHEPATOPOB MOCTOSTHHOTO

U [IEPEMEHHOTO TOKa;

-aBTOMaTH3alUsl pACIpeNesieHUs] Harpy3oK Ipu HapajuleabHOH pabdoTe

reHEPATOPOB.

Bropoii pa3zaen cocTouT u3 teMm:

-CUCTEMBI PACIIPEACIICHUS AIEKTPUUECKON SHEPTUU;

-aBTOMATHU3alUs YIPABJICHUS KaHAJIaMU TEHEPUPOBAHUS.



7. Y4yeOHasi mporpaMMa M MeTOAMYECKHE YKA3aHUSl K H3YYCHHIO TeM
NPOrpaMMblI

B mucuumnubae  “CucteMbl  3JIEKTPOCHAOXKEHMSI  BO3AYIIHBIX  CYAOB”
paccMaTpHUBAIOTCS MPUHLMUIIBI ACHCTBUS U TEOpHsl pabOYMX MPOLECCOB OTAEIbHBIX
AIIEMEHTOB, BXOASIIMX B CHUCTEMBI AJIEKTPOCHAOKEHHS, B3aHUMOJEUCTBUE MEX]Y
HUMU B Tpoliecce PYHKIIMOHUPOBAHUS U CUCTEMbI JIEKTPOCHAOKEHUS JIeTaTEIbHBIX
arnmapaToB B LIEJIOM.

Oco0oe BHMMaHHUE yaeNseTcs BOMpOcaM TEXHUYECKOW skcruryarauuu. [Ipum
ATOM TOJAYEPKUBAETCA, YTO OCHOBY TEXHHYECKOW OKCIUIyaTallUHM COCTaBIISIOT
XOpOILIKE 3HAHUS AJIEKTPOIHEPTreTUYECKOro OO0OpyAOBaHMS U PAbOUYMX MPOIECCOB,
MPOTEKAIIINX B HEM. Y IEJISIETCS TAaK)KE BHUMAHHE NEPCIIEKTUBAM Pa3BUTHS CHCTEM
AIIEKTPOCHAOKEHHUS JIETaTEIbHBIX alnapaToB IpaXKIaHCKON aBUAIlUU.

N3yuyeHue Kypca peKOMEHIyeTCs POBOAUTH B TAKOW MOCIEI0BATEIbHOCTH.

CHauana HYXHO TMOJAPOOHO O3HAKOMHUTBCS C TMpOrpaMMoOll Kypca U
oOecrieunTh ce0s pekoMeHayeMoi turepaTypoid. [locie 3Toro MoXHO NPUCTYNHUTH K
npopaboTKe MaTepuasa B COOTBETCTBUU C MPOrpaMMOM, MpUyeM HEOOXOJIUMO BECTH
noApOOHBIN KOHCIIEKT MPOPa0OTaHHOTO MaTepHaIa.

HauGonpiiee BHUMaHue cieayeT yAeIUTh YSICHEHUI0 (PU3NYECKON CYUIHOCTH
M3y4aeMbIX SIBJICHUWA M TMPOLIECCOB, OMMCAHUIO UX Ha 0a3ze mpopabOTaHHBIX paHee
JUCLUUIUIMH MaTEMaTUYECKUMU YpaBHEHUAMHU U cooTHouleHusmu. He crienyer
CTPEMHTHCSI K 3alIOMHUHAHUIO KOHEYHBIX COOTHOUIEHUH U BhIpAXKEHUH, HEOOXOAUMO
JUIIb YETKO MPEACTaBIATh JIOTHYECKYIO IMOCIEA0BATEIbHOCT, HAa OCHOBAaHUU
KOTOpPOW OHM IOJIYYEHBI, U 3HaTh OCHOBHBIE BBIBOJIbI, BBITEKAIOIINE M3 KOHEYHBIX
COOTHOILICHUH.

Ilocne u3ydyeHHs COOTBETCTBYIOLIErO pas3zenia Kypca CIEQyeT OTBETUTh Ha
BOITPOCHI JIJIs1 CAMOTIPOBEPKH.

[Iporpammoii  mpenycMOTPEHO, UYTO  HEKOTOpble, Haubojee TPYyAHO
ycBaMBaeMble BONPOCHI OyAyT U3JOKEHbI Ha JIEKIUSAX M Pa3bsCHEHbl Ha
KOHCYJIbTAIUSX.

Y4eOHUKOM, COOTBETCTBYIOIIUM Mporpamme Kypca, ssisercst [1] .

JloTOJTHUTENbHBIM YY€OHBIM MOCOOHEM sIBIsieTCS [S] .

[Ipy  wW3yyeHMM  Kypca  HEOOXOAMMO  TMOJB30BAThCS  HE  TOJIBKO
PEKOMEHJyeMbIMU y4YEOHBIMM MMOCOOUSMH, HO U TEXHUYECKUMU OINHUCAHUSIMU
OTJEIBHBIX arperatoB 3JEKTPOOOOPYNOBAaHUS, a TAKKE OMNUCAHUSMH CaMOJIETOB U
BEPTOJIETOB.

Tema00. Benenue k Kypcy

Jlexuus 1. BBogHas. PerynupoBaHue 4acTOTHI CHHXPOHHBIX T€HEPATOPOB.

OCHOBHBIE TOHATHS U ONPEACICHUS TUCUMIUIMHBI U METOJNKA €€ U3YUYCHHUS.
Pexomennyemas nurepatypa. [lpenbspisembie TpeOOBaHUS.




Bomnpocsl ais caMocTosTenbHO| paboTsl 1o TeMe 00

Kpatkast uctopust pa3BUTHsI 3JIEKTPOOOOpYAOBaHMs BO3AYIIHBIX cynoB (BC).
Pob OTeUeCTBEHHBIX YYCHBIX B Pa3BUTHH ABHAIIMOHHOTO 3JICKTPOOOOPYIOBAHMS.
Tunossie cucremsl snekrpocHabxkenus camonetos (CIC) BC. Tpebosanus k COC:
'OCT 19705-89 , AIL.

Meronuueckne yka3aHusl.

Jluteparypa [1] c.5...10

[Tpr w3ydeHnn BBOJIHOM YacTHU Kypca CTYIEHT JAOJHKCH YETKO IMPEIACTABIIATH,
KaK CHJBHO YBEIMYWIACh 3HAYMMOCTH 3JIEKTPOOOOPYMOBAHUS JICTATEIBHBIX
anmapatoB B TCUYCHHE IOCIICIHUX JECATUICTHH M HACKOJIBKO TECHO CBS3aHO
AIIEKTPOOOOPYAOBaHNE ¢ TeMU (PYHKIIUSMHU, KOTOPBIE BO3JIATAIOTCS HA JICTATEIBbHBIN
ammapar B IIEJIOM.

HeoOxomMMo 4YEeTKO YCBOWTBH, YTO TIOHATHE IIOJICTHOW MAacCChl YYUTHIBACT
CBOICTBA TUTAHEPA M CUJIOBOM YCTAaHOBKH JIETATEIHLHOTO armapara.

OcoOeHHO OoOIbIIIOE BHUMAaHUE ClieAyeT OOpaTHTh Ha T€ CIEHUATbHbIC
yCIIOBUSL pabOThl M TPEOOBAaHHMSI, KOTOPBIE XapaKTEPHBI IS DJICKTPOOOOPYAOBaHMS,
npeIHa3HaYeHHOTO PaboTaTh Ha OOPTY JETaTeIBLHOIO arnmnapara.

7.1. CucTremMmbl reHeprMpPOBAHHUA 3JIEKTPOIHEPrUuM

Temal. XuMHuecKkne HCTOYHUKH TOKA.

Bornpock! i caMmocTosTesIbHON paboThl 1o Teme 1

OCHOBHBIE XapaKTEpUCTUKUM XUMHUYECKMX HMCTOYHUKOB TOKa. Ha3HaueHwme,
ANEKTPOXUMHYECKUE CUCTEMBI, JJIEKTpUUECKUEe XapakTepucTuku: J/C, HanpshkeHue,
BHYTPEHHEE CONPOTUBIIEHHE, €MKOCTb, CamMoOpa3psil, YAEIbHbIE XapaKTEPUCTHUKHU.
CBHHIIOBBIE AKKYMYJISITOpHBbIE OaTapeu: KOHCTPYKIUS, XapakTepUCTHKU. Hukemnb-
KaJMHEBble akKKyMyiaTtopHble Oatapen (AbB). VYcrpolcTBo, 3ieKTpUUECKHe
xapakrepuctuku. TemnoBoit pasron Ab. CepebpsiHo-umHkoBbie Ab. boproBbie
ycTpoiicTBa ais 3apsana Ab. DkcrutyaTanust akkyMyJIsITOPHBIX OaTapei.

Meroanyeckne yKka3aHusl.

Jlutepatypa [1] ¢.160...183.

OCHOBHBIE BOIIPOCHI TEMBI: JJEKTPOXMUMHUYECKHE CHUCTEMBI, 3]IC, €MKOCTb,
caMopaspsl aKKyMyJsTOpPOB. XapaKTEpUCTUKHA CBUHIIOBBIX, HUKEIb-KaJIMHUEBBIX
akKymyJsiTopoB. IIpaBuiia skcruryatanuu.

I[Ipy wW3yyeHMH XUMHYECKUX HMCTOYHHKOB JJIEKTPUYECKOW DBHEPrUu
HEOOXOJIUMO YSICHUTh OCOOEHHOCTH (DU3MYECKUX U XUMHUYECKUX MPOIIECCOB,
MPOTEKAOMINX B akkymyisTopax. OOpaTuth 0co00e BHHMAaHHME Ha 3aBUCUMOCTD
€MKOCTH OT BEJIMYMHBI pPa3pAJHOTO TOKA, CpPABHUTEIBHBIE XapaKTEPUCTUKHU
KHUCJIOTHBIX U IIEJOYHBIX aKKyMYJSITOPOB U OCOOEHHOCTH MX IKCILTyaTallid, METOIbI
KOHTPOJIS CTENIEHU 3apsKEHHOCTH.

Bonpockl aj1si cCaMOKOHTPOJISL.




1. IlepeuncnuTe OCHOBHBIE XapaKTEPUCTUKU aKKyMYJATOPHBIX OaTapei.
VYKaxuTe, Kak BIMSET HA HUX TEMIIEPATypa OKpYKarolen cpeabl?

2. Kakume cCymecTBylOT BHUABI caMopa3psia MU KAaKOBbl TNPUYUHBI €T0
BO3HUKHOBEHUS ?

3. Uto Takoe cynbdaTaius MIACTUH KHUCJIOTHBIX aKKyMYJISTOPOB, KaKOBBI
MPUYMHBI €€ BO3HUKHOBEHUS U CIIOCOOBI YCTpaHEHUS?

4. KaxkoBbl NpEeUMYyIIECTBA W HEIOCTATKH IIEJIOYHBIX AKKyMYJSATOPOB IO
CPaBHEHHIO C KHCIOTHBIMU?

5. IloueMy eMKOCTb KUCIOTHBIX aKKyMYJIATOPOB B OOJIbLIEH CTENEHU 3aBUCUT
OT Pa3psAHOTO TOKA, YEM Yy IIEITOYHBIX?

6.UT0 Takoe «TEIIOBOM Pa3roH » aKKyMYJISITOPOB?

Tema 2. PerynmpoBaHre 4aCTOThI TOKA CUHXPOHHBIX FEHEPATOPOB.

Jlexuus 1. BBogHas. PerynupoBaHue 4acTOTBI CHHXPOHHBIX T€HEPATOPOB.

IIpuBoA aBHAaLIMOHHBIX FeHEPAaTOPOB. [IpUHIIMN NENCTBUA U XapaKTEPUCTUKH
ITHEBMOMEXAHUYECKUX TTPUBOOB.

VYpaBHeHUE IPUBOJIA KaK O0BEKTa PEryIMpPOBaHUs YacTOThl. CTpyKTypHas
CXeMa PETyJIUPOBAHUS YACTOTHI. Y CTONYMBOCTD U KA4E€CTBO MPOLECCOB
pEryJIUpOBaHUs YaCTOTHI.

Bonpock! A caMocTosITeNIbHON paOOThl IO TeMe 2

Knaccudukanus mnpuBoIOB, HEMOCPEIACTBEHHBIM MPUBOJA T'€HEPATOPOB OT
aBuaaBurareneu. [IpyHIUIT NeCTBUA U ypaBHEHHE MEXAHMYECKON XapaKTEpUCTHUKHU
TUJIPOMEXaHUYECKOrO0  MPUBO/AA,  OCOOCHHOCTM  HWHTErpajbHBIX  MPUBOOB.
PerynupoBaHue yrioBoil CKOpPOCTM M 4YacCTOThl TOKA CHUHXPOHHBIX T'€HEPATOPOB.
TpebGoBaHusi K TOYHOCTH CTAOMUIIM3ALMMU YACTOTHI. YpPAaBHEHUE PETyNATOpa YrioBOU
CKOPOCTH. YpaBHEHUE KOPPEKTOPA YACTOTHI.

Mertoauyeckne ykazaHusl.

Jluteparypa [1] c.11...43.

OcHoBHbIE BOMpOCH TeMbl: HazHaueHue mpuBOja CUHXPOHHOI'O T€HEpaTopa.
[IpuHIIUIIBI peryaupoBaHusl 4acTOThl B MPUBOJAX. MeXaHMYECKUE XapaKTePUCTHKU
npuBOAOB. [IpUHIMI JNEUCTBUS PETYISTOPOB TPyoOOro ¥ TOYHOTO KaHAJOB.
VYpaBHeHue rpyOOro KaHajga peryJUpOBaHUS 4YacTOThl. YpPaBHEHHE KOPPEKTOpPa
YaCTOTHI.

Marepuanbl JaHHON TEMBI SBIISIOTCS OCHOBOM JJIsSI BBITIOTHEHUSI KOHTPOJbHON
paboTHI.

Heo6xoquMo ycBOWTBH, YTO AJiS CTAOWMIM3AIlMU 4YaCTOThI TOKA CHUHXPOHHBIX
reHepaTopoB HEOOXOAMMO CTAOMIM3MPOBATH YACTOTY BpAIllEHHs Bajla TeHEepaTopa
HE3aBUCHMO OT PEXKHUMOB pabOThl aBUAJBHUTraTelisa. JTO TpeOOBAHHUE JOCTHUTACTCS
MyTeM BpalleHUs Bajla TeHepaTropa OT MPHUBOJA IMOCTOSHHON YacTOTHI BpAIICHHUS.
Cnenyer oOpaTuTh BHMMaHUE Ha TpeuMmylnecTBa Aud@epeHImaIbHbIX TPUBOIOB
noctositHHOM wacToThl BpameHus (I1I1O) mepen npuBomamMu MPsSMOro TMOTOKa
SHEPTHH.




9

Hano ysAcHUTH NOHATHE “‘YKECTKOCTh MEXAHMYECKOM XapaKTEPUCTUKUA U
BBISIBUTH (DAKTOPBI, BIMSIONIME HA KECTKOCTb. (O3HAKOMUTBCS C KOHCTPYKIHMEH
ITHEBMOMEXAHUYECKUX UM THAPOMEXAaHWYECKUX IPUBOJOB, YPABHEHUSIMH HX
MEXaHUYECKUX XapaKTepucTUK. O3HAKOMHUTBCS C YCTPONMCTBOM HHTETPATIbHBIX
npuBoioB. HeoOxoaumo ynenuTb BHUMaHHUE POJIM KECTKOM OOpaTHOW CBSI3U B
peryasTopax 4YacTOThl THUAPABIMYECKHX M ITHEBMATHYECKUX NPHUBOJOB M YETKO
IPEJCTaBIATh Ha3HAUEHUE KOPPEKTOPOB 4acTOThl. CiaenyeT noapoOHO pa300paThkes B
MIPUHLINIIE IEUCTBUS U YCTPONUCTBE KOPPEKTOPA YACTOTBHI.

[Ipu mnpopaboTke 3TON TeMbl CIEIYEeT YAECIUTh BHUMAHUE TMOHATUSAM
CTaTUYECKOW YCTOMYMBOCTH arperata NEPEeMEHHOr0 TOKa CTAaOMJIBHOM YacTOThI U
K03 (PUIIMEHTY caMOBBIPAaBHUBAHUSI arperara.

[lonstne kod¢¢uIMeHTa caMOBBIpAaBHUBAHUSA MPUBOAA SIBISETCS OYEHD
BaXKHBIM. HeoO6XoanMMo 4eTKo IpeICTaBIsATh ero (PU3nYecKuil CMBICII.

Cnenyer ysCHUTb, C IOMOLIBI0 KAaKHMX CPEICTB IOBBIIIAIOTCS TOYHOCTH
PEryJIMPOBaHUSL YACTOThI M pacuIupsieTcsi 00JacTh ycTOMYMBOM paboThl. OCOOEHHO
00JIbIIOE BHUMAHUE CIIEYET YIEIUTh B3aUMOJICUCTBHUIO IPyOOT0 U TOUHOI'O KaHAJIOB
pPEryJIMpPOBaHUs YacTOThl M OTYETIMBO MPEACTaBIATH JBa JTalla PEryJIupOBaHUs
YaCTOTHI: OBICTPONPOTEKAIOIINN TPOLECC PETYIUPOBAHUS C IOMOIIBIO LIEHTPOOEKHO-
TUAPABIMYECKOTO PETYISATOpPAa YacTOThl BpAIIE€HUS M CPABHUTENBHO MEJJICHHBIN
IIPOLECC KOPPEKLUHU YaCTOThI TOKA.

Bonpocs! 1 caMOKOHTPOJIS.

l.Yem BbI3BaHa  HEPABHOMEPHOCTb  BpAILIEHUS  TE€HEpaTopa  IpHU
HEMOCPEACTBEHHOM TNIPUBOJE €ro OT AaBHALMOHHOIO JBHUTaTeNsl M K KaKuM
MIOCJIEACTBUSAM OHA MPUBOJIUT?

2. YUem otnuuaercs nuddepeHImanbHbi TPUBOJ] OT MPUBOA C MOTHBIM
npeoOpa3zoBaHUEM SHEPrun?

3. Kakue axTopsl onpenesnsoT )KeCTKOCTh MEXaHUUECKON XapaKTepUCTUKU
TUAPABINYECKOTO U THEBMATUYECKOTO TPUBOAOB?

4. B yeM npeuMy1iecTBa MPUBOJI0B NHTETPAIBHOTO UCIIOTHEHUSI.

5. Uem omnpenesieTcsi CTaTu3M PETyIsATOpa YIIIOBOM CKOPOCTH?

6. YUem BbI3BaHa HEOOXOAUMOCTh B MPUMEHEHUU KOPPEKTOpPA YaCTOTHI U OT
Yero 3aBHUCUT MOTPEUTHOCTD B €ro pabore?

7. 3MeHuTCs 1 cTaTU4ecKas OImMOKa peryjIupoBaHUs YTIOBOW CKOPOCTH,
€CIM YCTPAHUTh CBSI3b MOPLIHEN 30JJOTHUKA THIPABINYECKUM CEPBOMOTOPOM?

8. Uto Takoe ko3(pPuUIMEHT caMOBBIpABHUBAHUS arperara NepeMeHHOro TokKa
Y OT Y€ro OH 3aBUCUT?

9. Kakoil sneMeHT HEeHTPOOEKHO-TUIPABIMUECKOTO PETYISITOpa YacCTOThI
BpallIEHUs [I€JIA€T ATOT PETYISTOP CTATUYECKUM ?

10. Iloyemy TOYHBII KaHaJI pEryJUPOBAHUS YACTOTHl TOKA SIBIIAECTCS
aCTaTUYECKUM PETYISTOPOM?
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11. Ot xakux (HakTOpoB M Kak 3aBUCUT YCTOMYMBOCTh U CTaTUYECKas OLIMOKa
CUCTEMBl PETYIUPOBAHUS YACTOTHI?

Tema 3. PeryaupoBaHue HanpspDKEHUS  aBUALIMOHHBIX  TEHEPATOPOB
IIOCTOSIHHOTO Y NEPEMEHHOTO TOKA.

Jlekums 2. PerynupoBaHue HanpsDKEHUS ABHALMOHHBIX TEHEPATOPOB.
TpeboBaHusi K TOYHOCTU MOAJAEpNKAHUS HaNpspDKeHUs.  V3MeputenbHble opraHbl
PETYIATOPOB HANPSHKEHUS M CXEMbl MX BKJIIOUEHHs. PerynsTtop HampsokeHus Ha
MarHuTHbIX ycwiurensx (BPH-208): mpunuun nedictBus, nepenatodHast (QyHKIMs.
Tupucropusiii perynstop HampsikeHusi (BPH-120) . TpansucropHbie perymisiTopbl
HanpsbkeHus. CtpykrypHas cxema. Perynsrop PHT-115.

Bonpock! A caMocTosITeNIbHON paboThl 1o Teme 3

IIpyHUMI [EUCTBUA M OCHOBHBIE COOTHOLIEHHSI YTOJIBHOTO PETYJSITOpa
HaIpsKEHHUS.

[udpossie perynstopbl HampsikeHusi. CTpykTypHas cxema. AHamu3
OCHOBHBIX XapaKTEepUCTUK: yacToTa kBaHToBaHUA AL, momyctumoe 3ama3/ibIBaHHE
nudpoBoro perynaropa, oneHka paspsiaHocta AT

['eneparop mnepeMeHHOr0 TOKa KakK OOBEKT PEryJIMpOBaHUS HANPSIKEHUS
(ocHOBHBIE ypaBHEHUs ). CTPYKTypHasi CXeMa CUCTEMBbI PETYIHPOBAHUS HANIPSHKCHMUS.
VYcnoBust  yCTOMUMBOCTH, CTaTH4YecKass OMIMOKAa  CHUCTEMbl  PEryJUpPOBAHMS
HampspkeHusi.  ['eHeparop MOCTOSIHHOTO TOKa Kak OOBEKT peryjJupOoBaHMS
HaIpsDKEHUs. AHAJIN3 CTATUKY U TUHAMUKH MPOLECCOB PETYIMPOBAHMS HANPSIKEHUS
TEHEPATOPOB MOCTOSHHOTO TOKa HAa MPUMEPE YIOJBbHOIO PETYJIATOpA HAIPSKECHHUS.
MeToapl NOBBILIEHNUS] TOUHOCTH U YCTOWYMBOCTH CUCTEMBI PETYJIUPOBAHUS.

Meroanyeckne yKka3aHusl.

Jluteparypa [1] c.44...84.

OcCHOBHBIE BOIIPOCHI TeMbI: M3MEpUTENbHBIE OpraHbl C OJHUM, JABYMS
ctabunutpoHamMu. PaGoTa NPUHIMIHAIBHBIX CXEM YrOJIBHOTO, TUPHUCTOPHOTO,
TPAH3UCTOPHOI'O PETYIATOPOB, a TAKKE PETYJIATOpPA HA MATHUTHBIX YCUJIMTEISX.
Acrtatuyeckasi, cTaTU4YecKas HACTpOWKa pEryJaTopoB. YpaBHEHUE TeHEpaTopa
IIOCTOSTHHOTO TOKa, YPaBHEHHUE peryiisatopa HanpsbkeHus. CocTaBlieHHE CTPYKTYPHOMR
CXEMbl CHUCTEMBbI CTAOWIM3ALMKU HANpsSOKEHUs. AHaIN3 YCTOWYMBOCTU CHUCTEMBI,
OTIpeJIeIeHHE CTATUYECKON OLINOKH.

Meroguka aHanu3a [MHAMUKUM M CTaTUKH IPOLECCOB PETYJIMPOBAHUSA
HaIpsDKEHHST aHAJIOTMYHA METO/AaM, KOTOPbIE MPUMEHSUINCHh IIPU U3YYEHUH CUCTEMBI
CTaOMIIM3aIK YaCTOTBHI.

[Ipy u3yyeHUU PEryisaTOpOB HANpPSKEHUsST OCOOCHHO OO0JbIIOE BHUMAaHUE
cleyeT YAENUTb TOMY, Kak OOecreuuBaeTcsi B PpEryasTopax HampsKeHUs
yIpaBJeHUE 3HAYUTEIBHON MOIIHOCTBIO B LIETIH BO30YKICHHUS.

Haubonee nepcneKTUBHBIMU B HACTOSIIEE BpEMs ABIISAIOTCS TPaH3UCTOPHbBIE
PETYISTOPBI, TO3TOMY UM CIIEYET YACIUTh HauboJblliee BHUMAHUE.

BecbMa OTBETCTBEHHBIM 3JIEMEHTOM PETYIISITOPOB HAINPSKEHUS SABISIETCS
U3MepUTEIbHbI Ooprad. ToYHOCTh paboThI perynsaropa HaNpsKEHUS OINpEAeiseTcCs
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TOYHOCTBIO 3TAJIOHA HANPSKEHHS, HA KOTOPOM IOCTPOCH HU3MEPHUTENIBbHBIN OpraH
peryasropa.

B yronpHbIX peryisitopax HampsokKeHUsST TaKUM STAJIOHOM SIBIISIETCA CHUJIa
MPYXUHBL. DTOT ATAJIOH 00J1aJ1aeT HETOCTATOUYHON CTaOMIBHOCTHIO pabOThI, TOATOMY
yTOJIbHBIE PETYJISATOPHl HANPSDKEHUS B MPUHIIMIE HE MOTYT OOECHEeUUTh BBICOKOMU
TOYHOCTH cTaOunu3anuu HampspkeHus. C 3TOM TOUKM 3pEHUs CYIIECTBEHHBIMU
MPEUMYIIIECTBAMH 00JIaJal0T HU3MEPUTEIbHBIE OpPraHbl PEryJIsSTOPOB HAMPSIKCHUS,
MOCTPOEHHbIE HAa CTAOMIUTPOHAX.

[Ipu wu3ydyeHHH PETYISATOPOB HAIpPSHKEHUs] OOJIbIIOE BHUMAHHE CIEAYeT
YACIUTh TOHATUAM ‘‘CTATUYECKOTr0o” M “‘aCTaTUYECKOro” PETYISATOPOB M YMEHUIO
HaXOAUTh WHTETPUPYIOIIEE 3BEHO B AaCTATUUYECKUX PEryysTopax HaNpsKEHUS.
Bonpioe BHUMaHME cleAyeT YACIUTh JUCKPETHOMY H  (ha30MMIYJIbCHOMY
MIPUHIIMIIAM PETYJIMPOBAHUS HAIPSHKEHUS, HA KOTOPBIX MOCTPOECHBI TUPUCTOPHBIE U
TPaAH3UCTOPHBIE PETYIISITOPHI.

Heo6xomuMo detko cede mpeAcTaBisiTh, UTO CTaTUKA U JUHAMUKA MPOIECCOB
pEryJIMpOBaHUs HAMNPSIKEHHS TECHO B3aMMOCBSI3aHbI, MPUYEM Yalle BCEro
YIIYUYIIEHUE CTATUYECKUX CBOMCTB CHUCTEMBI PETYJUPOBAHUS HAINPSOXKEHUS BIICUET 3a
coOol yXyAIleHue TUHAMHYECKUX XapakTepucTHK. [losTomy yiydllieHne CBOWCTB
CUCTEMBbl PETYJIUMPOBAHMS HANPSXKEHUA JOJHKHO TPOU3BOJUTHCS C  YUETOM
CTaTUYECKUX U JUHAMUYECKUX XapAKTEPUCTHUK. bobIioe BHUMAHUE ClIeNyeT YACIATh
MOHSATHUIO CTaTUYEeCKash YCTOMYMBOCTH PAaOOTHI TeHepaTopa TMOCTOSHHOTO TOKa.
Heob6xomuMo Takke 3HaTh, OT Kakux (haKTOpOB 3aBUCUT CTaTHuecKas omuoKa
peryJIMpoBaHus HANPSKEHUS.

[Ipyn “3ydeHUM OUHAMUKHU TPOIECCOB PETYIMPOBAHUS HAINPSIKEHUS CIEIYeT
o0OpaTuTh BHUMaHUE Ha MPUYUHBI, KOTOPHIC BBI3BIBAIOT HEYCTOWYMBOCTH MPOIIECCOB
PEryJIUPOBaHUS HAMPSHKCHUS U METO/IbI pacIIMPEeHUs 00J1aCTe YCTOMYMBOCTH.

HeoOxonuMo ycBOMTh Ha3HaueHHE JAMOJAa B LENH CTAOMIM3UPYIOLIETO
COTNPOTUBIICHUS, a TaKXke CTAOWIM3UPYIONIUX TpaHCPopMaTOpoB B  IIEMAX
PETYJISITOPOB HANIPSKEHUS MOCTOSIHHOTO M IEPEMEHHOTO TOKOB.

Cnenyer oOpaTUTh BHHMaHHWE Ha HaJMYUE Yy PETYISATOPOB HAMPSIKCHUS
YpaBHUTEIBHBIX OOMOTOK, C MOMOIIBI0O KOTOPBIX MOKHO OCYIIECTBIISTH YIPaBICHUE
BO30Y’KJIEHUEM F€HEPATOPOB MPH NapalljiebHON padoTe.

HeoOxomuMo ycBOWTb, Kak BIMSET YacTOTa BpallleHUs TEeHepaTopa U €ro
Harpy3ka Ha YyCTOMYMBOCTb CUCTEMBI PETYJIMPOBAHUS HANPSIAKEHHUS.

Bonpock! a1 caMOKOHTPOJIA.

1. Tloyuemy Hamuuue JABYX CTaOUJIUTPOHOB BMECTO OJHOTO TIO3BOJIAET
YBEIUYHUTh YYBCTBUTEJIBHOCTh U3MEPUTEIBLHOTO OpPraHa peryyiaTopa HalpsyKEeHUs ?

2. Kak W3MEHHTCS CKBa)KHOCTh YNPABIISIIOIIUX UMITYJIBCOB B TPAH3UCTOPHOM
PEryJIATOPE NPH OTKIIFOYEHUU HArpy3Ku reHeparopa?

3. 3aBUCHUT JIM 4aCTOTA MEPEKIIFOUEHUIN UCIIOJHUTEIBHOTO OPraHa PENIeHHOro
peryasTopa HanpsiKEHUs OT YaCTOThI BpallleHHs TeHepaTopa’?
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4. Kak u3MeHUTCS HanpspKeHHE reHeparopa npu oOpbiBe (pazHOro mpoBoja
MUTAIOLIET0 HU3MEPUTEIbHBIA OpraH peryisaropa.

5. Kak wu3MeHHTCS HampspDKeHHEe TeHeparopa Mpu Mpodoe BBIXOJHOTO
TPaH3UCTOPA PETYIATOPA HAIPSKSHMUS.

6. Kak 3aBucuT k03(pPUIMEHT CTaTUYECKOM YCTOMYMBOCTH TE€HEepaTopa
MOCTOSIHHOTO TOKa OT HAarpy3KH M 4aCTOTHI BpaIICHUs ?

7. 3aBUCUT JIU cTaTHYecKas OIMOKa pEeryJIMpOBaHUs HANPsDKEHUs TeHepaTopa

MOCTOSIHHOTO TOKa OT BEJIMYMHBI CTAOMJIM3UPYIOLIEr0 COMPOTUBIEHUS YTOJIBHOTO
peryisTopa HanpsKeHUus ?

8. B kakoM ciydyae TpeOyercsi OOJBIIMNA JAWANa30H HM3MEHEHUS TOKa
BO30YXKJIEHUS, KOIJIa PETYJIHPYETCsl HANpsHKEHUWE TeHepaTopa MEePeMEHHOro TOKa
CTaOMJILHOM YacTOTHI WJIM T'eHepaTopa NEPEMEHHOr0 TOKa HECTAOUIILHOM YaCTOThI?

9. KakoBo HazHaueHHe 1MO/a, IIYHTUPYIOIIETO 0OMOTKY BO30YXACHUS, IPU
UMITYJIbCHOM PETYJIMPOBAaHUU HANPSKEHUSI TE€HEPATOPOB C MOMOIIBIO
MOJIYIPOBOJHUKOBBIX TPUOOPOB?

10. Kak 3aBUCHUT KOA(DPUIIMEHT CTATUYECKON YCTOMYMBOCTH T€HEpaTopa
MOCTOSIHHOTO TOKa OT HAarpy3KH M 4aCTOTHI BpaIICHUS ?

Tema 4 ABTOMaTH3aIs pacupeacsiCHUus HArPy30K IPpH MapauieIbHON padoTe
TeHEePaTOpPOB

Bornpocsl 11 caMOoCTOSATENBLHON paboThI 10 TeMe 4

TpeGoBaHuss IO TOYHOCTH pacIpejieicHUusT Harpy3oK MEXIy IeHepaTopamu
Mpu MapajyieabHol paboTte. MeToasl pacrpejeiieHuss Harpy3ok: METOJ MHHMOTO
CTaTU3Ma, CTAaTMYECKUX XapaKTEpPHUCTHK. BKIIOUYeHHE ypaBHUTEIBHBIX OOMOTOK
TE€HEpPaTOpPOB IMOCTOSIHHOTO ToKa. [lapannenbHas paboTa Te€HEpaTOpOB MOCTOSIHHOTO
TOKa (CxeMa BKJIIOYEHUs). BiusiHue HEUIEHTUYHOCTH arperatoB U MapaMeTpoB CETH
Ha PpaBHOMEPHOCTb paclpefefieHus Harpy3ok TIpu MapajuiebHOM  pabote
TE€HEepaTOpPOB

MeTtoandeckue yKa3aHusl.

Jluteparypa [1] ¢.95...99,116..124.

OCHOBHBIE BOIIPOCHI TEMBI: Y CJIIOBUSI BKIIFOYEHUS] T€HEPATOPOB MOCTOSIHHOTO
U TIEPEMEHHOI0 TOKOB Ha TMapajuiesibHyl0 paboTy. MeToasl MHUMOCTAaTHUYECKUX W
CTaTUYECKNX XapakTepucThk. CrnocoObl BKJIIOYEHUS YpPaBHUTEIBHBIX IIETeH
T€HEpaTOpOB TOCTOSIHHOTO Toka. IlapamienbHass paboTa JBYX TE€HEPATOpPOB
MOCTOAHHOTO TOKa. Ilonepeunslid TOk. PacnipeneneHre TOKOB MEXAY Te€HEepaTopaMu
IpU  HEPABEHCTBE:  HACTPOMKH  PETryJATOPOB  HAMNpPsDKEHMs,  0ayuIacTHBIX
COIPOTUBJIEHUM, CONPOTUBIICHUHN TUTFOCOBBIX LETIEN.

[lepen mnpopaboTkoil Marepuana 3TOW TEMBI I€J€CO00pPa3HO MOBTOPHUTH
OCHOBHBIC TIOJIOKEHUS Kypca “DIEKTPUUYECKHME MAaIlMHBI® B YaCTH YCJIOBUU
BKJIFOUEHUSI T€HEPATOPOB Ha MapaJUIeIbHYIO padoTy.
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Cnemyer uMeTh B BHJY, YTO METOJbI aBTOMATUYECKOTO paCIpeIeICHHUsI
Harpy30K MEXay TeHepaTopaMu SIBIAIOTCS OOMIMMH KakK JUisi TEeHepaTOpOB
MOCTOSTHHOTO, TaK M JIJIsl TEHEPaTOpOB NIEPEMEHHOTO TOKA.

Heo0xoauMo ysICHUTH POJIb YPaBHHUTEIBHBIX OOMOTOK INPHU paclpeiesieHuu
HArpy30K MEXAy TeHepaTopaMHu Mo METOAY MHIUMOTO CTaTH3Ma.

Taxke HEOOXOAMMO TMOHSATH, YTO BBIBOJBI MO BIMSHHIO HEUJACHTUYHOCTH
napaMeTpoB TEHEPAaTOPOB Ha PAaBHOMEPHOCTh WX HArpy3KH MpH MapaiedbHON
paboTe, TONY4YCHHBIE Ui TEHEpPaTopoB IOCTOSHHOTO TOKAa, B PaBHOW Mepe
CTHpaBe/UTMBBI M JUIsI CIy4acB pacHpeleICHUs aKTUBHBIX M PEAKTHBHBIX HArpy30K
MeEXTy paOOTaIOIIMMHU MTapaJlJIeIbHO CHHXPOHHBIMU T€HEpaTOpaMu

Bomnpockl aiis caMOKOHTPOJISL.

1. ITo kakoMy MeTOxy OyAET pacpeAeAThCS Harpy3Ka MEXTy MapalieIbHO
paboTaromUMKU  TEeHepaTOpaMH IMOCTOSHHOTO TOKa, €CJIH TPOM30UIET OOpHIB
ypaBHUTEIHHOMU 11N ?

2. KakoBbI yCIIOBUS BKJIFOUEHHUSI CHHXPOHHOT'O TeHEepaTopa Ha MapaljieIbHYTO
paboty?

3. Tlowemy mnpu mapamienbHOl paboTe TeHepaTOPOB IMOCTOSHHOTO TOKa
OCOOEHHO THIATEJIbHO JOJDKHO OBITh O0ECNeYeHO pPABEHCTBO COMPOTHBICHHUMN B
MUHYCOBBIX LIETISIX TE€HEPaTOPOB?

7.2. Cuctembl pacnpeeseHusl JIeKTPUIECKOl IJHeprun. ABTOMaTH3alusl
ylpaBJ/ieHUs] KAHAJAMHU IeHePUPOBAHUS

Tema 5. CucTeMbl pacipeACICHUS AJICKTPUISCKON YHEPTHUH.

Bormpocsl 1 caMOCTOSTENBLHON paboThI IO TEME S5

CocrtaB cuctembl pacnpeneneHus. Kiaccudukanus 37IEKTPUYECKUX CETEH.
Camonernbie mpoBoaa. llageHne wu moreps HampsbkeHHss B ceTd. Pacuer
AJEKTPUYECKOW CETHU 10 KPUTEPUIO MHHUMAIBHOM MAcChl MPOBOJHUKOBOIO
Marepuania.

KomMyTanronHas u 3aiiuTHas anmnaparypa 3J1eKTPUUYEeCKUX CEeTEH.
AnmnapaTypa MaKCUMaJIbHO-TOKOBBIX 3aIUT, AMIIEPCEKYHIHbBIE XapaKTEPUCTUKHU
MJIaBKUX MpEeoXpaHuTeNIel U TeITOBbIX aBToMaToB 3aniuThl. BA3K: ¢pyHkInu,
YCTPOMCTBO, XapaKTEPUCTUKHU.

MeTtoandeckue yKa3aHusl.

Jluteparypa [1] ¢.237...261.

OcHoBHbIE Bompockl Tembl: Knaccudukanusi cucteM pacrpeerncHus. THUIbl
caMOJIETHBIX MpoBOOB. [loTeps, majeHne HaNpsHKEHUs B TpoBoaax. Beibop ceueHus
MIPOBOIOB.

AMeEpP-CEKYH/IHbIE XapaKTEPUCTUKH MPEIOXPAHUTENCH U TEIIOBBIX aBTOMATOB
3amuThl. Paznmuuus MexAy NpeloXpaHUuTEIsIMM, a TakKe MEXAY TEIJIOBBIMU
aBromatamu. (OOecreueHre CeJICKTUBHOCTH B IEMNAX C MNPeJOXpPaHUTEISIMH U
aBTOMaTaMH
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[Tpu m3ydeHuu SNEKTPUUECKUX CeTeil HeoOXonumMo obOpamiath BHUMAaHHE Ha
OpU3HAKH, TIO0 KOTOPBIM TMPOW3BOAUTCS uX Kiaccudukamms. [lpum w3ydeHnn
aBUAIIMOHHBIX TMPOBOJOB  clieAyeT ocoboe BHUMaHWE OOpaTUTh Ha  UX
KOHCTPYKTHBHBIE OCOOEHHOCTH, ITO3BOJISIFOIINE WCIONIB30BaTh 3TH TMPOBOAA MPH
[IMPOKOM JIHMAINa30He W3MEHEHUs MapaMeTpoB OKpyxaromei Cpeapl, MeXaHHYECKUX
Harpy30K H arpeccHBHBIX cpena. bospiioe BHUMaHHE HEOOXOAMMO yIaJIHUTh
METOJIOJIOTUH pacueTa JJIEeKTpUUecknx ceTei. CiemyeT 4eTKO MpeacTaBisATh, UTO
pacueT JJNEKTPUYECKOW CETH JOJDKCH BBINIOJNHATHCS C YyYeTOM TpeOoBaHUA,
IUKTYEMBIX CTPEMJICHUEM IMOJNyYUTh HAWIYUIINE XapaKTEPUCTUKU JIETATEIHLHOTO
ammapata B IeJIOM, H©  OTpPaHWYCHHH, HAKIAJIbIBAEMBIX  TpPEOOBAHUAMHU
TEPMOCTOMKOCTH, MEXaHHUECKON MPOYHOCTH M BBICOKOTO KAaueCTBa DIEKTPHUECKOM
SHEepru. B CBs3W ¢ 3THM HEOOXOAMMO HMETh YETKOE MPEICTaBICHHE O IOJHOM
Macce IEKTPHIECKOM CeTH.

[lpy wW3ydYeHWHM MaKCUMaIBHO TOKOBOW ammapaTypbl 3alUTHl CIEAYyeT
o0paTuTh BHUMAaHHE Ha OCOOCHHOCTH KOHCTPYKIIMM HHEPIMOHHO-TIIABKUX
MpeIoXpaHuTeNe U OTIUYKME aBTOMATOB 3aIIUTHI CO CBOOOJHBIM U 0€3 CBOOOIHOTO
pacuernieHus.

Cnenyer pazobpaTthcsi B padbote audpepeHIuanbHbIX 3aluT Tpexda3sHoro
TOKa TP Pa3IUYHBIX BUAAX KOPOTKOTO 3amMblKaHHA. HeoOXOIMMO M3YYHTH CXEMBI
MOCTPOCHHUSI ~ TPAH3UCTOPHBIX  KIOUeH ©  (YHKIMOHATBHBIE  BO3MOXXHOCTH
OECKOHTAKTHBIX aliapaToB 3alUTHI.

Bonpockl aj1si cCaMOKOHTPOJISL.

1. B uem 3akimrodaercs pasHua MCXKXIAy MaruCTpajJdbHbIMU U
OCHTPAJIN30BAHHBIMHU MMUTATCILHBIMU CETIMHU?

2. Hoquy IMpoBOAa MCHBIICTO CCUCHUA HOIIYCKAIOT 60J'IBH_IYIO IIJIOTHOCTDH

TOKa?

3. B dyem 3akitouaeTcs pasHulla MKy IOTepel U MajicHuEM HaNpsKeHUS ?

4. TlepeyncnuTe OCHOBHBIE CTaIUU TEXHOJOTUYECKOTO IPOIlECcCa PEMOHTA
AJIEMEHTOB CHCTEM paclpe/ieNIeHuUs.

5. KakoBo Ha3HaueHue Oy(epHBIX TMPYKUH B DJIEKTPOMArHUTHBIX peJie U
KOHTaKkTopax?

6. IlepeuuciauTe BO3MOXKHBIE BHJBl aMIEP-CEKYHIHBIX XapaKTEPUCTUK
MAaKCHMaJIbHO TOKOBBIX 3aIlIUT.

7. C TOMOIIBbIO KaKOTO YCTPOMCTBA OCYIIECTBISETCS TOKOBasi OTCEYKa B
TEIJIOBBIX aBTOMATaX 3alllUThI?

8. Kak BnusieT BbICOTAa IMOJ€Ta HA aMIep-CEKyHIHBIC XapaKTEPUCTHUKHU
amnmapaToB MaKCHUMaJlbHO TOKOBOM 3aIllUThI?

Tema 6.ABTOMaTH3a1Ms YIPABICHUS KaHAJIaMU T€HEPUPOBAHUSL.

Jlexuusa 3. VYmpaBiaeHue BTOPUYHOM CHUCTEMOW 3JeKTpocHalOxeHus (010K
b3VYBY). YnpaBienue kaHaJIOM T€HEpUPOBAHUS, JOTUUECKUE YPABHEHUS BKIIFOUECHUS
BO3OYXKJCHUS M KOHTaKTOpa Harpy3ku. llomkirodeHue Ha3eMHBIX HCTOYHUKOB K
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ooptcetu. biiok BKHA: ¢yHkiuu, norudyeckue ypaBHeHHUs, CXeMOTEXHUKA 3aIIUT OT
TIOBBIIICHUS U TIOHWKCHUS HATIPSYKEHUS.

Bonpock! A caMocTosITeNIbHON paboThl 10 TemMe 6

brnox BKHA: ¢yHkiuu, norudyeckue ypaBHEHHS, CXEMOTEXHUKa 3allUT OT
MTOBBIIICHUS U TIOHWKECHUS HATIPSYKEHUS

Meroanyeckne yKka3aHusl.

Jluteparypa [1] ¢.85...198.

OcHoBuble Bompockl Tembl: JIMP, A3Y. Ilogxmouenne PAII (IIIPAII).
Oynkuuu bBKHA, B3YBY, B3V, bP3V. Buas 3amur COC.

[Ipu wu3ydyenun auddepeHnaNbHO-MUHUMAIBHBIX pelie  HEeoOXOAUMO
o0paTUTh BHUMAHUE HA OTJIUYHUS B PA3JIMUHBIX MOJUPUKAIUAX ITUX AIEKTPUUECKUX
anmaparos.

HeoOxonuMo oTueTinuBo cebe npeacTaBiIsTh IPUHIIMIIBI TOCTPOEHUSI KOPOOOK
3aUTHl W YIPaBJICHUs, aJTOPUTMbI 3alIUT OT TIOBBIICHUSA (TIOHMKCHUS)
HanpspKeHus: U yacToThl. Heobxoaumo pa3o0parbesi € JTOTMYECKUMU YPaBHEHUSIMU,
onuchiBaomumMu padoty 61okoB b3V, BP3Y, BKHA.

Bonpocs! 1 caMOKOHTPOJIS.

1. [epeuncnure pynkuuu IMP.

2.3amumaer au  auddepeHmaIbHO-MUHUMalIbHOEe  pesie  Tuna  JIMP
reHeparopa npu MepenyTaHHOU MOJISIPHOCTH aKKyMYJISITOpHOM OaTtapen?

3. Kak MapKkupyroTcsi aBUallUOHHBIE pelie?

4. YUem otnuyaeTcs NOJASIPU30BAHHOE pejie OT OOBIYHOr0?

5. B 4yeMm 3aknro4aroTcs NperuMyIiecTBa UMITYJIbCHBIX KOHTAaKTOPOB?

6. Jlns yero BcnomorareinbHblid pazbeM PAIL nMeeT yKopoueHHYIO JJINHY ?

7. B yem otnumume oOpaTUMBIX W HeoOpaTtuMbix 3amut O10koB BKHA,
B3VYBY, B3V, bP3V?

8.0nuiure 3Tansl NOAKIIOYEHUs TeHepaTopa k [[PY.

9.lns1 yero BBOAMTCA 3aJiepKKa cpabaThlBaHMs B 3alllUTaX OT MOBBIIICHUS
(MOHMXeHUs) HAPSKEHUS, YaCTOThI?

10.Ilepeuncaute Buabl 3amut 610koB BKHA u BP3VY?

11. Onuiure anropuT™ NOAKIIOUEHUS KOHTAKTOpa HAarpy3ku bP3Y.

8. TepmuHoIOTMS JUCUMILIHUHBI

OCHOBHBIC IIOHATUA U TepMI/IHBI, I/ICHOJIBZ%yeMBIC B JUCHOMUIIIIMHC, HpI/IBeIICHBI B
JI[1] ¢.5,6,160.

9. Ilepeuennb 1a00paTOPHBIX padoT
JP 1. MN3yuenne U HccaeAOBaHUE MPOLECCOB  aBTOMATHUYECKOTO

pEeryJIupoBaHUs HAMPSHKEHUSI TEHEPAaTOPOB MOCTOSTHHOTO TOKa. (4 yaca). JIutepatypa
[3] . TeopeTuueckue cBefieHUs K pabOTE U3JI0KEHBI B TeMeE 3.
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Lens u copepkaHue pabOTbl — MPAKTHUYECKOE M3YyYEHUE CHUCTEM
PEryMpOBaHUsl HANpPSDKEHUs. AHAJIU3 BIUSHUA PEXUMOB PaOOTHl reHepaTtopa Ha
YCTOMYMBOCTD PEryIUPOBaHUs HanpsbkeHus . M3yuenune xecTkoi u ruOKoil oOpaTHBIX
CBA3€H Ha YCTOMYMBOCTH CUCTEMBI.

JIP 2. H3yueHue KOMMYTallMOHHOW W 3alllUTHOM ammapaTypsl. (4 daca).
Jluteparypa [3] . TeopeTuueckue cBeeHUs K pab0Te U3JI0KEHBI B TEME 5.

Lens u conmepkaHue pabOTbl — CHATHE aMIEP-CEKYHIHBIX XapaKTEPUCTHUK
TEIUIOBBIX  aIIapaToB 3allUTBl W KoMMyTaluu. CHATHE BOJBT-CEKYHIHBIX
xapakrepuctuk A3II u xapakrepuctuk JMP.

PezepBHas nadopatopHas padoTa.

JIP 3. M3yueHue nepBUYHON CHCTEMBI eKTpocHa0keHus: camonera TY-154 .
(4 gaca) Jluteparypa [2] . TeopeTuueckue cBeieHUsI K pabOTe M3JIO0KECHBI B TEMax
2,3.,5,6.

Lens u conmepkanue pabOTbl — H3YYEHHUE alMapaTypbl CUCTEMBI
AIIEKTPOCHAOKEHUS U PEKUMOB €€ paboThl 11 camoiiera TY-154.

10. KonTpoubHas padora.

VY4eOHbIN MIIaH BKIIIOYAET OJHY KOHTPOJBHYIO paboTy, KOTOpasi COCTOUT U3
nByx 3anad. KourponpHas padota (KP) mo nucuumiuHe uMeeT Lenblo 3aKperuieHue
3HAHUM CTYJEHTOB IO COOTBETCTBYIOIIMM pa3iesiaM yuyeOHOW NUCHUILIUHBEL. B xoxe
camocTtosaTenabHoro BoinojHeHus: KP crynentsl Oonee rioy0oKo OCBanBaIOT MPUHIUIIBI
paboThl 000pYIOBaHUS U MPUOOPETAIOT MPAKTUYECKUE HABBIKM aHajIW3a M pacuera
AJIEMEHTOB CUCTEM DJIEKTPOCHAOKEHHUS.

IlepBas 3amava mpeAmnoyiaraeT NPOBECTH AHAIN3 YCTOMYHMBOCTH CHUCTEMBI
pEryJIMpOBaHUs YaCTOThl KaHaja reHepupoBaHus. llocTpouTs mepexoaHslil mpouece
Ipy  €IMHUYHOM  CTyIIEHYaToM  BosjaeiictBuu.  Cucrema  COCTOUT W3
ITHEBMOMEXAHUYECKOIO MPUBOJIA, PEryJIATOpa 4YacTOTbl W KOPPEKTOpa YacTOTHI.
Pewrenure 310l 3aaa4l peKOMEHYETCS ITOCJIE OCBOCHUS TEMBI 2.

Bropas 3amaya HampaBiieHa Ha U3y4Y€HHE MapajljiesIbHOM paboThl TeHEPaTOPOB
MOCTOSIHHOTO TOKa, a TaKXe Ha W3y4YeHHE BIUSHUA pPa3IU4HbIX (DAKTOPOB Ha
pacnpeziesieHue TOKOB MEX Ay NapajuleIbHO paboTarolMMy reHepaTopamu. Pemenue
ITOU 3a/1a4l PEKOMEHAYETCS MTOCIIE OCBOCHUS TEMBI 5.

OO6mue Meronuueckue ykazanus, TpeOoBanus k opopmienuto KP, ykazanus
BBIOOpDY BapHaHTa U METOAMYECKHE PEKOMEHJAIMU K PEIICHHIO COJAEpXKaTcs B
rocobuu [7].

3atpatsl BpeMeHnu Ha BbinosiHeHne KP — 8 yacoB camocTositenbHON paboThl.

Conepxxanue
1. VYEeOHBIA TIAH TUCIIHAIIIIAHBL. . . e eene et e e e e e et 3
2.OCHOBHBIE CBEJIECHUA O JUCIIUIIIFHE . . ..o vveeene et e e e e e e e e eeeeenann 3



17

2.1. ITpeaAMET U HEMU JUCIIMTIITHHDBL. . .o uuttteeenieeeennneeeeneeenneeennnens 3
2.2. 3a1a49¥ UBYUECHHUS JUCTIMTITHHDBL. ... uuttteeateeeeneeeeanneeennnneenn 3
3. PEKOMEHIYEMAS JTATCPATYPu v v e et ennnneeennnneeeennnneeeanneeeennneeeennnns 4
4.37eKTPOHHBIE CPEACTBA HHPOPMAIIMM. ... eveeteenreeanneeanneennnenns 5
5.2neKTpoHHBIN aipec Kadeaphl IS KOHCYIBTAIMH. .....vvveenvennn.... 5
6.CTPYKTYPA JUCIIHTIITHHDBL. . . e et eetteeentteeeenaeeeeneeeeannneeeannnneeennns 5
7.Y4deOHast mporpaMMa JTUCIHUIUIMHBI U METOJIMUECKUE YKa3aHUs K
M3YUYEHUEO TEM TIPOTPAMMBL. . . ¢ . eeeeentteentteentte ettt eaaeeeaaeeaaeeenaaeenns 6
7.1. CuCTEMBI TEHEPUPOBAHUS DITEKTPOIHEPTHH . . . e eeeeeeeeeaneeaenaeannnn. 7

7.2. CucTeMbl pacpeesIeHUs AIEKTPUIECKON SHEPTUU. ABTOMAaTH3alUs

YIPABICHUSA KAHATAMU TEHEPUPOBAHMS . . .« .eeeenneeeneeeaneeeanneeanneeannen 13
8. TEepMUHOTOTHS JACTIMTIIIHHDBL. . .+ tuevteeentteeeeneeeennneeeanneeenennnnes 15
0.J1a00PATOPHBIC BAHITHS. .. . e.vvvvrrrrreeeeessssennrrreeeeaeeessssnsssreeeeessssssssssssseeees 15
10. KOHTPOTBHAS PAOOTA. ... vvenetteetteeteeeeteeateeareeeeaereeeaneeennens 16



