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BBEAEHUE

JucuuninHa «NEeKTPOTEXHUKA U AJIEKTPOHUKA» BXOAUT B 00pa30BATEIBHYIO
nporpamMmy 13.03.01 TeriosHepreTrka v 3JIEKTPOTEXHUKA.

[lenpr0 u3y4yeHHs] AUCLUIUIMHBI SIBISIETCS 3HAKOMCTBO OOyYaroluxcsi C
OCHOBHBIMA TCOPETUYCCKMMU CBEACHUSIMHU B 00JIACTH DJEKTPOTEXHUKU U
NPUHIIUIAMU PAOOTHI AJEKTPOTEXHUYECKUX U DJIEKTPOHHBIX YCTPONCTB.

OCHOBHBIE 33Ja4d JUCUUIUIMHBI COCTOSIT B HM3YYEHHH OCHOBHBIX 3aKOHOB
AIEKTPOTEXHUKH U 0A30BBIX PACUETOB JIEKTPUUECKUX I€TICH, TOHUMAHUK TPUHITUIIOB
paboThl OCHOBHBIX JIEKTPOTEXHUUYECKOTO 000PYAOBAHHUS.

[Ipy  u3NOXKEHUU  JUCHUIUIUHBI  «DJEKTPOTEXHUKA M DJICKTPOHHUKA»
IpearnosaraeTcs 3HaHue CTyICHTaMU pa3iesoB (PU3UKH: AIEKTPUUECTBO U MArHETU3M;
pa3lienoB BBICIIEH MaTeMAaTUKU: airedpa ©u reomeTpus, IuddepeHnraibHbIe
ypaBHEHUS, TeopUsi GYHKIIMU KOMIUIEKCHOTO MEPEMEHHOTO.

B  coorBerctBMM ¢  TpeOOBaHMSAMHM  OCHOBHOM  Mpo¢eCCHOHAIbHOU
o0pa3oBaTeIbLHOM MPOrpaMMBbl OakajiaBpuata o HarpaiieHuio nmoaroroBku 13.03.01
«TemnosHepreTuka U AMEKTPOTEXHUKA» 00ydaeMBbI€ TOJKHBI:

3namw:

— OCHOBHBIE 3aKOHBI JJICKTPOTEXHUKU ISl JJIEKTPUYECKUX U MATrHUTHBIX
LICTICH;

— OCHOBHBIC METOJbl aHadW3a OJJICKTPUUECKUX W MArHUTHBIX Iened B
YCTaHOBHBIIEMCSI Y TIEPEXOTHOM PEKUMAX;

—  YCTPOMCTBO, MPUHITUIT ACHCTBUS U XapaKTEPUCTUKHU AICKTPUUECKUX MAITUH
U aIrnaparoB.

Ymems:

— KAueCTBEHHO M KOJIMYECTBEHHO MCCIIEIOBATh ANEKTPUUECKUE U MATHUTHBIE
LEIH;

— ONpeneNsaTh MapaMeTpbl M XapaKTEPUCTHKU BJICKTPUUECKUX MAIIUH H

aIrIapaToB 110 MACIIOPTHBIM JadHHBIM W C IOMOIIBIO OKCIICPUMCHTA,



— HCHOJIb30BaTh IOJIyYEHHBIE MPU H3YUYCHUU JUCLUMIUIMHBI 3HAHUS IS
YCHEIIHOTO0 U MOTUBHUPOBAHHOTI'O OCBOEHUSI 00pa30BaTEIbHOM MPOTrpamMMbl BBICIIETO
00pa3oBaHUs U B MOCIEAYIOLIEH padboTe.

Bnaoems:

— HaBBIKAMHM pacyueTa JUHEUHBIX JJIEKTPUUYECKUX LENel MOCTOSHHOTO |
MEPEMEHHOTO TOKOB, TpeX(a3HbIX IEMel, YETHIPEXIOIIOCHUKOB, (QUIBTPOB,
HEJIMHEWHBIX DJIEKTPUYECKUX IIeNed TMOCTOSHHOTO U TEPEMEHHOTO TOKOB,
NEPEXOAHBIX MPOIECCOB;

— METOJaMH H3MEpPEHHS OCHOBHBIX MapaMETPOB SIJIEKTPOTEXHUUYECKUX
YCTPOUCTB.

JucnuninHa wu3y4daeTcss B TEUEHHE S ceMmecTpa. YUeOHBIM IUTAaHOM
MPEyCMOTPEHBI JICKIIUH, Ja00paTOpHble PadOThl M MpakTU4Yeckue 3aHATus. Gopma
IPOMEKYTOUYHOHN aTTECTAllMU — 3a4€T C OLIEHKOM. KOHTpOJIb TEKyIllel yCIIEeBAEMOCTH
OCYILIECTBJISIETCA IO  pe3yJibTarTaM  BBINOJHEHHUS  MPAKTUYECKUX  3aJIaHHI,
Ja00paTOPHBIX padOT U TECTOBBIX 3aJlaHUM.

K OLIeHOYHBIM CpeACTBaM TEKYLIErOo KOHTPOJISl YCIIEBAEMOCTH OTHOCSITCS:

— 3aJaHUs U KOHTPOJIbHBIE BOMPOCHKI [JIs1 MPAKTUYECKHUX 3aHSATHUI;

— 3aJaHus 7S BBITIOJTHEHUS Ta00paTOPHBIX padoT;

— TECTOBBIE 3aJJaHUS 110 JUCLUILIAHE.

OnHuUM M3 CPENCTB TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTHU SIBISIFOTCSI TECTOBBIC
3agaHus 1o aucuuruimHe. Kaxnapli BapuaHT Tecta coaepxkut 20 BompocoB. K
Ka)XJIOMY BOIIPOCY MIPUBOJUTCS YETHIPE BapraHTa OTBETOB, U3 KOTOPBIX TOJBKO OJIMH
SIBJISIETCS MPABUIIBHBIM.

[Io wToram BBHITIOJMHEHUS TECTOBBIX 3aJaHUN BBICTABJISETCS OLICHKA B
COOTBETCTBHH CO CJICTYIOMIUMHU KPUTEPHUSIMHU:

— Ipu npaBwIbHBIX O0TBeTax Ha 84-100% 3agaHuil BBICTABISETCS OLIEHKA
COTIIUYHOY;

— Tpu TpaBWIbHBIX OTBeTax Ha 68—83% 3amaHuil BBICTABISETCS OICHKA

«XOpOUIO»;



— IIpU NpPaBWIBHBIX OTBeTax Ha 51-67% 3amaHuil BBICTABISETCA OLIEHKA
«YJIOBIIETBOPUTEILHOY;

— [Py OpaBUJIbHBIX OTBETaxXx Ha MeHee 50% 3alaHuil BBICTABISETCS OLCHKA
«HEYIOBIIETBOPUTEIIBHO.

3a4eT MNPOBOAUTCA IO pe3yJibTaTaM TEKYIIEro KOHTPOJISI yCIEBAEMOCTH.
YUuThIBaIOTCA PE3YyJbTAaThl BBIMOJHEHUS] MPAKTUUECKUX 3aJlaHUM, J1a0opaTOPHBIX
paboT u TecToBBIX 3amaHui. OlLleHKa Ha 3a4yeTe BBICTABIAETCS B COOTBETCTBUHU C
NSATUOAITEHON HIKAJION (oTam4HoO, XOpoulIo, YAOBJIETBOPUTENBHO,
HEYIOBJIETBOPUTENIBHO) KaK yCPEIHEHHAs IO Pa3JIMYHbIM BUJIaM TEKYIIETO KOHTPOJIS.

OnEeHKH «OTIUYHO» 3acily’KUBaeT CTYACHT, OOHApY>KUBIIUA BCECTOPOHHEE,
CUCTEMATUYECKOEe M TIyOOKOEe 3HAaHWE MaTepuayia JUCHUIUIMHBI, YMEHHUE CBOOOIHO
BBIMOJIHATh 3aJIaHUs, MPEAYCMOTPEHHBIE MPOTPAMMOM, YCBOMBIIWKA OCHOBHYIO U
3HAKOMBIM C JIOMOJIHUTEIIbHOW JINTEPATYPOU.

OuEeHKH «XOpOIL0» 3aCIyUBAET CTYJIEHT, OOHAPYKUBIIUA CUCTEMATUYECKHMA
XapakTep 3HAaHUM MO JUCHUIUIMHE M CIIOCOOHBIA K HX CaMOCTOATEIbHOMY
IIOITOJIHEHUIO, YCIIEIIHO BBITOJHSIOMMN ITPEAYCMOTPEHHBIE B MPOrpaMMe 3aJaHusl,
YCBOUBIIMI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO ITPOTPAMMOM.

O1eHKH «yJIOBIECTBOPUTEILHOY 3aCITyKUBAET CTYACHT, OOHAPYKUBIIUIA 3HAHHE
OCHOBHOI'O0 Marepuayia JUCUUIUIMHBI B 00ObeMe, HEOOXOIMMOM i AalibHeuIen
y4eObl U MPEACTOSIIENH padOThI 10 CHEIUATBHOCTH, CIIPABIISIFOLIUIICS C BHIITOJTHEHUEM
3aJaHUM, TMPETYCMOTPEHHBIX MNPOTrPaMMOM, 3HAKOMBIM C OCHOBHOM JIMTEPATYpPOU,
OJIHAKO JIOMYCTUBIIMN HENPUHIUNHAIBHBIE TOTPEIIHOCTH B OTBETaX M MpHU
BBITTOJTHEHUU aTTECTALIMOHHBIX 3a/IaHU.

OreHKa «HEYIOBIETBOPUTEIIBHO» BBICTABISIETCS CTYJEHTY, OOHApYKUBIIEMY
MPUHIIUNHAIBHBIC POOEITBI B 3HAHUSIX YUYEOHOTO MaTepuasa, JOMyCTUBIIEMY TpyObIe
OIUOKH B BBIMTOJIHEHUH MPETyCMOTPEHHBIX MIPOTPaMMOil 3aJaHuH.

YueOHo-MeToAMYECKOe IMOCOOMEe COACPKUT TEMATUUYECKUU TUIaH 3aHSATHH,
METOIMYECKHE YKAa3aHHsS IO BBIINOJHEHHIO CaMOCTOSITENIbHOW pabOThl CTYAEHTOB,

[IEpEYHs PEKOMEHAYEMOMU JINTEPATYPBHI.



1. TEMATUYECKHW IIJTIAH 3AHSITUI

Pazoen 1. Jluneiinvie »31eKkmpuueckue uenu HOCHMOAHHO20 MOKA.
Inekmpuueckue yenu nepemenHnozo 00HOPa3n020 moka.

[TpemycMOTpeHBI JIEKITMOHHBIE, TPAKTUYECKUE U JTA00paTOPHBIE 3aHITHS.

Tembl TeKInii:

Jlektmst 1. DnexkTpuyeckue LENH TMOCTOSHHOTO Toka. CXeMbl 3aMelleHUs.
OcHOBHBIE MapaMeTphl dIEKTpruUecKoi enu. 3akoH Oma. 3akonbl Kupxroda.

Jlextust 2. OCHOBHBIE METO/IBI pacueTa AEKTPUUECKUX IeNel TOCTOSTHHOTO TOU
IIEPEMEHHOIO TOKA.

Jlekuus 3. DHeprusi ¥ MOUIHOCTh B JIEKTPUUECKUX LEMAX. PE30HAHC B LEIAX
MIEPEMEHHOT0 TOKA.

Tembl MPaKTUYECKUX 3aHITHM:

Tema 1. OCHOBHBIE METO/IBI pACUETA DJIEKTPUUECKUX LEIEH.

Tema 2. Pacuer ogHO(a3HBIX 1IEeTIeH CHHYCOUIAIBHOTO TOKA.

Tembl 1abOpaTOPHBIX padoT:

JlabopatopHass pabora Nel «M3mepeHHe TOKOB W HampsDKEHHU mnpubopaMu
HEMOCPEACTBEHHOTO OTCUETA B LIENHU MOCTOSSHHOIO TOKa, U3MEPEHUE CONPOTUBIICHUN
METO/IOM aMIlepMeTpa v BOJIbTMETpay. L{enb paboThl: mosydeHruEe HABBIKOB U3MEPEHU I
OCHOBHBIX 3JICKTPUUECKUX BEJIMYMH.

JlaGoparopnas padora Ne2. «MccienoBanrne HEIMHEHHON SIECKTPUUSCKON IICTTH
MOCTOSTHHOTO TOKa». llenb paOoThl: MOMyudeHHe TPEACTaBICHUS O CBOMCTBax
HEJIMHEWHBIX AIIEKTPUUYECKUX LENEeH, 0 METOJaX UX ONUCAHUS U pacyeTa.

JlaGoparopnas pabora Ne3. «MccrmemoBaHue — DISKTPHUECCKOM  IEIH
CHHYCOMJIAJIBHOTO TOKa C AaKTUBHO-PEAKTUBHBIMHU CONPOTUBICHUSAMH. Pe30HaHCHI
HampsDKEHUH W TOKOBY». llenb paboThl: 3KCHEpUMEHTANIBbHOE HCCIEAOBaHHUE IIETH,
COCTOAIIEN W3 TMOCIEI0BAaTEIbHO BKJIOUCHHBIX AKTUBHOTO, WHAYKTUBHOTO U
€MKOCTHOTO 3JIEMEHTOB M MOJIYYCHHE PE30HAHCA HAMPSHKEHUM B 3TOM LENH MyTEM

HU3MCHCHHA CMKOCTH.



Memoouueckue pekomeHoayuu no pazoeny:

Crenyer XOpoOILIO MOHATH NMPUHIHUIUAIBHOE Pa3IMuUE MEXKIYy HCTOYHUKAMU
HANpPsDKEHUST U UCTOYHMKAMU TOKAa. Eciii BHYTpeHHEE CONMPOTUBIICHUE MCTOYHHKA
HAaMHOT'O MEHBIIIE, YEM COMPOTUBJICHUE NMPUEMHHUKA, TOT/a HANPSIKEHUE NPUEMHUKA
€CTh BEJINYMHA MMPAKTUYECKHA MOCTOSTHHAS. TaKkOM HCTOYHUK HA3bIBACTCSI UCTOYHUKOM
HanpsbkeHusi. Ecnum  BHyTpeHHee  CONPOTHBICHHE HAaMHOTO  Oojbllne, deMm
CONIPOTHUBJIEHUE MPHUEMHUKA, TOTA TOK HCTOYHHMKA IMPAKTUYECKH HE 3aBHUCUT OT
CONPOTHUBJICHUS MPUEMHHKA. TaKoW HCTOYHUK HA3bIBAETCS UCTOYHUKOM ToKa. OTHUM
U3 BAXHBIX BOIIPOCOB 3TOr0 paszfesa SBILSIETCS pacueT pacupeicieHuss TOKOB B
PAa3BETBIICHHBIX JINHENHBIX LEISIX C HECKOJIBKUMU UCTOYHUKAMU ITUTAHUS.

OCHOBHBIM  METOJIOM pacueTa SBISAETCS METOJ  HEMOCPEICTBEHHOTO
npuMeHeHus: 3akoHOB Kupxroda. IlycTes 1memnb, KOTOpYHO HYXKHO paccyuTaTh,
COAEPKUT M BETBEU M N y3JIOB. Tak Kak Mo KaXAOM BETBU MPOXOJIUT CBOU TOK, TO
YHUCJIO HEM3BECTHBIX TOKOB PABHO YHMCITY BETBEU U JJIsl ONpEECHUsI NX HEOOXOAMMO
COCTaBUTHh M ypaBHEHUW. B pesynprare moiydaercs CUCTEMa UX M YpPaBHEHHM.
Pemienne 3TOM CHCTEMBI MO3BOJISIET OMNPEACIUTh HE TOJIBKO YHUCIOBBIE 3HAYEHUSA
TOKOB, HO ¥ UX JEHUCTBUTEIIbHBIE HAIPABJICHHUS.

OIHUM U3 BaKHBIX BOITPOCOB JJIs pa3aeia « QNEKTPUUYECKUE LIENTU IEPEMEHHOTO
Toka. OnHodasHble LEenu» SIBISETCS pacueT Ierned, B YaCTHOCTU MPU CMEIIaHHOM
COCAMHEHUU PAa3JIMYHOTO pojJia (aKTHUBHBIX U PEAKTHBHBIX) CONpPOTHBIEHUN. Bce
METO/Ibl pacyeTa JIMHEHHBIX Iened MOCTOSHHOTO TOKa MOTYT ObITh MPUMEHEHBI IS
pacuera CI0XKHBIX LENEe CUHYCOMIAJIBHOTO TOKA.

[Ipu BrIIOYEHWUM B TeNb HMHAYKTUBHOCTU L TOBOPIAT 00 WHIYKTHBHOM
COINPOTUBJICHUH, WHAYKTUBHOM MAaJACHUM HANPSHKECHUS WIM  HUHAYKTUBHOU
COCTAaBJISIFOLIEN HANIPSDKEHUS. B 3TUX MOHATHUAX €CTh YCJIOBHOCTh. [Ipu BKIItOUEHNH B
IeTb KaTYyIIKH, 00J1aa01Iei aKTUBHBIM COMTPOTUBIIEHUEM 7 M1 UHAYKTUBHOCTBIO L, Ha
MIEPEMEHHOE CHHYCOMJAJIBHOE HANpPSHKEHUE YacTh NPUIOKEHHOrO HaNpsHKEHUS
MajlaeT Ha CONPOTHUBJIEHUU 7 (ir), @ OCTalbHAs YaCTh PACXOyeTCSd Ha KOMIIEHCAIINIO
BO3HHUKAIOIIEH B L 3.71.C. CAMOMHIYKIIMH (T.€. —eL). YUCIeHHO BeJIMYMUHA 3.1.C. PaBHA

oLl. Tak kak ®L BbIpakaeTcs B OMax, TO BEJIMYMHA X; = L HA3bIBAETCS PEAaKTUBHBIM



WHJIYKTUBHBIM CONPOTUBIICHUEM, a MPOMU3BEICHUE X1/ HaA3bIBAIOT HHAYKTHUBHBIM
NaJICHUEM HAIIPSKCHMUS.

N3yuass sBIeHWE pe3oHaHCa, HEOOXOAMMO YCBOWTH cieayromee. [lpu
pE30HaHCEe HamNpsDKEHWE M TOK Ha 3a)XXMMax IIeMM BCerja coBmagaroT 1o ¢ase.
Hactpoiika ke nenu Ha pe30HAHC 3aBUCHT OT CXEMbI COCIMHEHUS WHIYKTUBHOCTU U
eMKocTH. JlJIsI OCIen0BaTENbHOM LIENU YCIOBUEM PE30HAHCA SIBJISIETCS PABEHCTBO
WHJIYKTHUBHOTO W €MKOCTHOTO COINpOTUBJICHUW. [ng 1uenum, coaepkamien
MApAJUICIIBHBIN KOHTYP, B OJTHOM M3 BETBEUW KOTOPOTO HAXOJAWUTCS UHAYKTHUBHOCTb, 4
IPYyrol — E€MKOCTb, YCJIOBHEM pE30HAHCAa SBIETCS PABEHCTBO PEAKTUBHBIX
IIPOBOJAMMOCTEM.

Bonpocwl ona camokonmpons:

1. Haueptute cxeMy D3JIEKTPUUECKOW II€MH, COCTOSIICH W3 HCTOYHHKA,
MOTPEOUTENST U COCAMHUTEIBHBIX MPOBOJOB MEXAy HUMH. O0O03HAUBTE HJIEMEHTHI
CXEMBbI U HAIIMILIATE BbIpaxkeHHne 3aKkoHa Oma JJ1s1 BCEH LIETH.

2. Chopmynupyiite 3akoHbpl Kupxroda u 3amummre uX MaTeMaTHYECKOe
BBIPAKECHUE.

3. ChopMynupyiiTe OmNpenesiCcHHEe TIOHATHS  JCHCTBYIOMIETO  3HAYCHUS
MEPUOINYECKOTO CHHYCOUTAIBHOTO TOKA.

4. HanummTe BbIpaXEHUE 711 MTHOBEHHOTO 3HAYEHUS TOKA B LIENIN, COCTOSILEH
Y3 COCIMHEHHBIX IMOCIEA0BATEIbHO AaKTUBHOTO U UHIYKTUBHOT'O 3JIEMEHTOB, €CJIU K
3aKMMaM LENU NPUI0KEHO CUHYCOUJIATBHOE HAIPSIKEHUE, UMEIOIIETO HAYAIbHYIO
¢dazy paBHYIO HYIIIO.

5. B uens BKIIIOYEHBI MOCIEIOBATEIBbHO JBE KATYIIKM W KOHAEHCATOP.
HencrtByromiee 3HaueHue HanpskeHus U. Hanummre BeipakeHus ISl JEUCTBYIOILIETO
3HaUYCHUS ToKau Kod(hdumuenTa ™omrHocTH 1enu. llocTpoiiTe  BEKTOpPHYIO
IarpaMmmy.

6. Onpenenute yciaoBUs JJIsi HACTYIJICHHUS B LEMH PE30HAHCA HAMPSHKEHUN U
HAYEPTUTE ISl 3TOTO PEKUMA BEKTOPHYIO AUarpaMmy.

7. HanummTe yciaoBHME HACTYIUICHHUS PE30HAHCA TOKOB, BBIPAXKEHHOE 4YEpe3

COIIPOTHUBJICHUS ITAPAJICIIBHBIX BETBEH.



Pazoen 2. Tpexcpaznvie nuneiinvie 31eKmpuuecKkue yenu nepemenno20 moka

[IpeaycMoTpeHbl JEKIMOHHBIE, TPAKTUYECKOE U T1a00paTOPHOE 3aHATHUA.

Tembl TeKInii:

Jlexuuss 4. OcCHOBHbIE TIOHSATUSI W ONpeNeTeHUsi Tpex(aszHbIX CHCTEM
CUHYCOUJAIBHOTO TOKAa IPOMBIIIJIEHHOW 4YacTOThl. CHUMMETPUYHBIE PEKUMBI
Tpexda3Ho 1enH.

Jlektmst 5. AHaiM3 COCTOSIHUM Tpex(aszHbIX Iened Mpu HECUMMETPUYHOU
Harpy3ke. lcnonp3oBanue Tpex@a3HbIxX IETeH.

[TpakTudeckoe 3ansatue: Tema 3. PacueT TpexdasHbIX 1emneH.

Jlabopatopnass pabora Ne 4 «UccnenoBanue TpéxdasHOM 1eNmu MpH
COCMHEHUSX Harpy3Kd 3Be30M W TpeyrojbHUKOM». llenb paboThl: ombITHAs
IIPOBEpPKa OCHOBHBIX COOTHOILIEHUMN IS MU IS e TpeX(pa3HOro MepeMeHHOTO
TOKAa KakK JiJi1 pAaBHOMEPHOM, TaK U JJIsI HEpaBHOMEPHOU Harpy3ku (as.

Memoouueckue pexomenoayuu no pazoeny

B TpexdaszHoii menu MoryT MMETh MECTO JBa PEXHMa: CUMMETPUYHBIA U
HeCUMMETpUYHbIA. [Ipy CHUMMETpUYHOM pEXUME HANPKEHUS Ha 3aXHUMax
NpUeMHUKAa O0pa3yl0T CHUMMETPUYHYIO CHUCTEMY, a AaKTHUBHBIE U PEAKTHBHBIC
COMpOTUBJIEHUSI B (pa3zax MpuUeMHUKa (HArpy3Ku) COOTBETCTBEHHO OJIMHAKOBBI, B
MIPOTUBHOM CJIy4a€ UMEET MECTO HECUMMETPHUYHBIN PEKUM.

Pacuer TpexdazHoii ienu B CAMMETPUYHOM PEKUME CBOJUTCS K PACUETy OJTHOM
da3pl ¥ TPOU3BOJUTCA AHAJOTMYHO pacueTy OOBIYHOW IE€NMU CUHYCOUIAIBHOTO
IIEPEMEHHOIO TOKA.

[Tpu HECUMMETPUYHOM pexuMe Tpexha3HOU IENH JIJIs pacdyeTa €€ TAaKKE MOTYT
ObITh TPUMEHEHBl METOJIbI, MCIOJIb3yeMble B pacuere OOBIYHBIX IIETeH
CUHYCOUJIAJIbHOTO TEPEMEHHOTO ToKa. TpexdasHas Ielb paccMaTpHUBACTCS Kak
pPa3BETBIICHHAS LIENb C TPEMSI UICTOUHUKAMU TTUTAHUS.

B HecuMMeTpuuHOM TIpUEMHHMKE, COEAMHEHHOM II0 CXeMe «3Be3na 0e3
HEUTPaAJBPHOTO TIPOBOJIA» HAIPSKEHUS HA 3aKMMax (a3 MmoaydaroTcsi HEpaBHBIMHU.
[TorTOMy OCBETUTENBHYIO HArpy3Ky HYXHO COEIUHSATH JHOO MO CXeMe «3Be3Jlla C

HEUTPaIbHBIM IPOBOJAOMY, TUOO MO CXEME «TPEYTOJIbHUK.



Bonpocwt ona camoxonmpona:

1. B TtpexdasHylo JMHUIO BKIIOYEHBl TpPU TMPUEMHHKA IO CXEMeE
«TpeyroyibHUK». HadyepTuTe COOTBETCTBYIONIYIO CXEMYy U BKIIOYUTE B HeEE
ANEKTPUYECKUE MPUOOPHI Il U3MEPEHUS JTMHEHHBIX U (ha3HBIX TOKOB U HAIIPSDKCHUM.

2. HaueptuTe Takylo ke cXemy sl TPUEMHUKOB, COCIUHEHHBIX IO CXEME
«3B€3/1a» C HEUTPaIbHBIM IIPOBOJIOM.

3. Hamumwure BbIpaX€HHUsS [JI1 MTHOBEHHBIX 3HAUYECHUN HANPSKEHUU,
oOpasyromux TpexdaszHyl0 CUMMETPUYHYIO cucteMy (mist ¢a3el A NpUHATH
HaYaJIbHYIO a3y HANpsHKEHUsI paBHOW HYIIIO.

4. HanumwuTte BbIpa)K€HHS 1JI1 aKTUBHOW, PEAKTUBHOM M MOJIHON MOIIHOCTEN
Tpex(a3zHoil CUCTEMBI.

5. HauepTuTe BEKTOPHYIO IHArpaMMy BEKTOPOB HANPSKEHUW U TOKOB IS
Tpex(a3zHoil CHUCTEMBI, COEIMHEHHOW B «3BE31y», €CIM B OJHY (a3zy BKIIOYEHO
aKTUBHOE COINPOTHUBJICHUE, B JAPYryr0 (a3zy — HHIYKTUBHOE CONPOTHUBJICHHE, a B
TPEThIO (ha3y — EMKOCTHOE.

6. HaueptuTte BEKTOPHYHO IHAarpaMMy BEKTOPOB HANPSKEHUW U TOKOB IS
Tpex(azHoil CUCTEMBI, COSTUHEHHOM B «TPEYTOJILHUK», €CIIU B OJIHY (ha3y BKIIOUYEHO
aKTUBHOE COIMpPOTHUBJIECHUE, B JAPYryr (a3zy — HUHIYKTUBHOE CONPOTHUBJICHUE, a B
TPEThIO (ha3y — EMKOCTHOE.

Tema 3. dnekmpuueckue usmepeHus u npudGopvl

[IpemycMOTpEeHBI JIEKITUU U MTPAKTUYECKOE 3aHSITHE.

Temsbl JIeKIniA:

Jlexuus 6. O6mme cBeeHMs, TEPMUHBI, onpeaeneHus. [[puHInm MoCTpOeHUS
AIEKTPOU3IMEPUTEIBHBIX npruOOpOB. Mertponoruueckue XapaKTePUCTUKHU
AIEKTPOU3IMEPUTEIBHBIX MPUOOPOB.

Jlexust 7. MeToasl U3MEPEHUS AICKTPUUYECKUX BEIUYMH: TOKA, HANPSIKEHUS,
MorHocTH. [IpencrapieHue o HUPPOBBIX AIEKTPOUIMEPUTENIBHBIX TTprbopax. Oo1me

CBCACHUA 00 QICKTPUICCKUX U3MCPCHUAX HCIOJICKTPUICCKUX BCIIMYHH.
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[IpakTnueckoe 3ansTue: Tema 4. NEKTPUUECKUE U3MEPEHUS.

Memoouueckue pekomeHoayuu no pazoeny

DNeKTPOM3MEpHUTENIbHbIE ~ MPUOOPBHl  TMOMApa3AeNsAloTcs  Ha  IpHOOpPHI
HEMOCPEJICTBEHHON OIIEHKU M MNpuOopbl, paboTarolue Mmo Meroay cpaBHeHus. K
MEPBOM TPYIIIIe OTHOCATCS HamOoJiee pacIpOCTPAHEHHBIE MPUOOPHI: aMIIEPMETPHI,
BOJILTMETPBI, BATTMETPbI, CYETUUKH.

[Ipubopsl HEMOCPEICTBEHHOW OILICHKM TMOJPa3JesaioTCd Ha CHUCTEMBI B
3aBUCHUMOCTH OT TOTO, Ha KakOM IMPHUHIIMIE CO3JAeTCAd BpAIAIOIIUA MOMEHT B
ANIEKTPOU3MEPUTENILHOM MeXaHu3Mme. Hawmboniee ymoTpeOUTEIbHBIE CHUCTEMBI:
MarHUTORJIEKTPUYECKasl, JIIEKTPOMArHUTHAs, SJIEKTpOMarHuTHas. TH yKinmoHHasl.

KadecTtBOo (TOYHOCTB) BIEKTPOU3IMEPUTEIBLHOIO MpuOOpa  OIEHUBACTCS
IIPUBEACHHOW OCHOBHOM IIOIPEIIHOCTBIO. llox HEHW IOHMMAarT OTHOIIEHUE
a0COJIIOTHOM MOTPEMIHOCTU TPUOOpa K IpeiesTy U3MEPEHUS JAHHOTO MpUuoopa.

DIIEKTPOU3MEPUTEIHHBIE pUuOOpHI HEMOCPEACTBEHHOM OLICHKH
NoApa3AesIIoTCs Ha cienytomue kiaccbl Tounoctu: 0.05; 0.1; 0.2; 0.5; 1.0; 1.5; 2.5;
4.0. Knacc TOYHOCTM XapakTepuU3yeTcs JIOMYyCTUMOM TPHUBEICHHON OCHOBHOM
NOTPEIIHOCThIO. By/lyun BbIpa)keHa B MPOLEHTAX, 3Ta MOTPEUIHOCTh COOTBETCTBYET
KJIACCY TOYHOCTH.

JIns paznuuusi CUCTeM MPUOOPOB U JIJIsl MPABUIILHOIO UX UCIIOIB30BaHUs HA HUX
HAHOCATCS 0003HAYEHUS, YKa3bIBAIOIIME CHUCTEMY MpHOOpa, KJIacC TOYHOCTH, POJI
TOKa, CIIOCO0 YCTAaHOBKH, HAMPSIKEHUSI UCTIBITAHUS U30JISLIUH.

JIJist yBeNM4YeHUs: TOYHOCTH W3MEPEHHUs CIIeyeT BhIOMpATh MPUOOP C TaKUM
MPEICIIOM M3MEPEHUs, YTOOBhl 3HAUYCHHUE MU3MEPSIEMON BEIWYMHBI JIEKAJIO B MPaBOU
YaCTH IIKAJIbI.

Ha BarT™MeTpax y 3aKMMOB UMEIOTCSI 0003HAYCHUS «3BE3/I0UKA» WJTH ILTIOCY,
CITy’Kalllie JJIsl TOTO, YTOOBI OTIINYATh «HAaYalla» 0OMOTOK KaTyIIEK OT UX «KOHIIOBY.
Tosbko TIpU COOJIIOACHUN OMPEACIICHHBIX HAMPABICHUN TOKOB B KaTyIIKaX CTpeiKa
OyZleT OTKJIOHATHCS B HYXKHYIO CTOpOoHY. K 3akumam ¢ 0003Haue€HHUEM «3BE3J0UKa)

AOJKHBI IIPUCOCANHATLCA IIPOBOAA, UAYINNEC K NCTOUHUKY IIMTAHHUA, 4 HC K HAIPY3KE.



[Ipu HecoOII0AEHUH ITOTO YCIIOBUS CTpEJIKa OYJIeT CTPEMUTHCS OTKIOHUTHCS BIIEBO,
3a HyJIb IIKaJbl.

N3mepeHre  HENIEKTPUYECKMX  BEJIMYMH  BO3MOXXHO  IPU  YCJIOBHH
npeoOpa3oBaHusl HEIJIEKTPUUYECKUX BEIMYMH B 3yekTpuueckue. HyXHO yCBOUTH
MPUHLMIIBI OCHOBHBIX IIpeoOpa3oBateneil (1aruukoB). Ha npuMepe MOCTOBOM CXeMbI
CJIEIyeT YCBOUTH MPUHLMITBI U3MEPEHUS HEAIEKTPUUECKUX BEJIMYUH.

Cnenyer pa3oOparbCs B NPUHIUIHUAIBHBIX  OTIMYMSIX  AHAJOTOBBIX
M3MEPUTENIbHBIX MPUOOPOB (HETIPEPHIBHOTO ACUCTBUSA) OT HU(PPOBBIX (IUCKPETHOTO
NeNCTBUSA).

Bonpocwt ona camoxonmpona:

1. O0BbsicHUTE CYITHOCTH 0003HAYEHUI Ha PUOOPE.

2. Hauepture cxeMy BKIIOYEHHs BaTTMETpPA, MPEIHA3HAYECHHOIO IS
M3MEPEHHSI AKTUBHON MOILHOCTH, OTPEOIIIEMON TPUEMHUKOM.

3. B xakux ciy4yasx BO3HUKAECT YPABHUTEIbHBIN TOK?

4. OObsicHUTE, TOYEMY CONPOTHUBIICHUE aMIEPMETpa JOJKHO OBITh Malio, a
CONPOTHUBJIEHUE BOJIBTMETPA — BEIUKO?

5. Kakoii 13 MorpenrHocTe o1eHnBaeTCs TOYHOCTh H3MEPUTEIIBHOTO pubopa?

6. [Ins 9ero ciaykKuUT WIyHT B amnepmerpe?

Pazoen 4. Inekmpuueckue mpancghopmamopot

[TpeycMoTpeHs! JIeKIMH, 1a00PaTOPHBIE 3aHITUS U TPAKTHUECKOE 3aHSATHE.

Tembl JIeKIHii:

Jlexuus 8. CBoiicTBa KaTymku ¢ (heppOMarHUTHBIM cep/iedHUKOM. OCHOBHBIE
MOHSTHS U IPUHLIUII AeHCTBUSI OAHO(DA3HOTrO TpaHchopmaropa.

Jlekuus 9. VYpaBHEHUE DIIEKTPOMArHUTHOTO paBHOBECHS OJHO(DA3HOIO
TpaHcopmaropa u ero BekTopHas auarpamma. Cxema 3amelleHus: TpaicpopmaTopa.
PasHoBuaHOCTH  TpaHcopMaTropoB W HMX  HUCIHOJIb30BaHUE:  Tpex(as3Hbie
TpaHchOpMATOPBI, ABTOTPAHCPOPMATOPHI, CBAPOUHBIE TPAHCHOPMATOPHI.

[TpakTuueckoe 3ansatue: Tema 5. TpanchopmaTopsl.
JlabopatopHas pabora Ne5 «HccnenoBanue KaTymikd ¢ (eppoOMarHUTHBIM

CEPACYHUKOM).
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JlabopaTtopHas pabota Ne6 «MccnenoBanue ogqHOoPazHOro TpaHCHOpMATOPAY.
[{ens paGoThI: OCBOUTH METO/IbI HCCIIEIOBAHUS TpaHC(POpMaATOpa B pa3IMUHbIX
pEXKUMaX U PacCUUTATh €T0 MapaMeTPhI.

Memoouueckue pekomeHoayuu no pazoeny

Tpanchopmaropsl uMEOT ¢eppoMarHUTHBIN cepaeyHuk. I[losTomy mpu
M3YYEHUH TpaHCPOPMATOPOB CIEAYEeT SCHO IMPEACTaBIsATh OOUIYI0  pOJib
(beppOMarHuTHOTO Cep/IEYHUKA B DIIEKTPOTEXHUUECKUX U3/enusiax. GeppoMarHuTHbINA
CEepACYHUK KATyIIKA YBEJIUYMBACT €€ HWHIYKTUBHOCTb, ITOCKOJIbKY YCHJICHHE
MAarHuTHOW MHAYKIUU O3HAYaeT POCT MAarHUTHOIO MOTOKA MPU HEU3MEHHOM TOKE
KaTymku. [IOCKOJIbKY CBSI3b MEXIY MAarHMTHOM HHAYKIWEW U HANPSKEHHOCTBHIO
MarHuTHoro nojisi B=f(H) HenuHelHas, TO MarHUTHas MPOHUIIAEMOCTb 3aBHUCHUT OT
HalpsOKEHHOCTH  TOJS, M, CJIEIOBATEIIbHO, OT TOKa B Kartymku. [loatomy
XapaKTePUCTUKU KATYIIKA C CEPJACYHUKOM HEJMHEWHbIE, U caMma KaTyIllKa SBJISETCS
HEJIMHEVHBIM JJIEMEHTOM JJIEKTPUYECKOM ILienu. 10 eCTh mapaMeTpbl KaTyIIKH C
CEpACYHUKOM 3aBUCAT OT BEJIMYMHBI TOKA, U CaM TOK MNP HACBHIIIEHUU CEpJICYHUKA
M3MEHSETCS M0 MEPUOJIUYECKOMY HECHUHYCOWUJAJIbHOMY 3aKOHY IPU BO3JIEUCTBHUU
CUHYCOUJAIBHOTO HampsbkeHus. Kpome TOro, B CepIAeYHUKE KaTyIIKHU HUMEITCS
MOTEPHU JICKTPUUECKON SHEPTUH.

B pabote TpaHcopmaTopa BaKHYIO pOJIb UTPAET TO TMOJIOKEHHE, YTO MpHU
U3MEHEHUHM Harpy3ku TpaHcopmaTopa B IMIUPOKOM JMANa30HE MArHUTHBIA TOTOK
MOXET CUMTAThCS MPAKTUUECKH HEM3MEHHbIM. HanpsikeHnre Ha 3aKuMax NepBUYHOMN
OOMOTKH YpaBHOBEHIMBACTCS SJICKTPOJIBIKYIIEH CHIION MEPBUYHONU OOMOTKH E| H
MajicHueM HaMpspKEHUsS B MEPBUYHOM OOMOTKe. E| TP HOMUHAIBHOM Harpys3ke
coctaiser (0,95 — 0,97) U,. YBenuueHue Toka Jaxe B JBa pa3a MOXET BBI3BATh
yMenblieHue E; Bcero a0 (0,93 — 0,95)U;. IloatoMy M3MEHEHHE 3.11.C. HACTOJBKO
HE3HAYUTEIIBHO, YTO OHA MOXET CUMTAThCAd HEM3MeHHOU. Ho £ mponopuuoHaibHa
aMIUTUTYJHOMY  3HA4Y€HUI0 MarHuTHOro nmnortoka. OtTcioga W BBITEKAeT
c(hOpMYITUPOBAHHOE BHINIE TMOJIOKEHWE O HEU3MEHHOCTH MArHUTHOTO TIOTOKA.
OCHOBBIBasICb Ha 3TOM TOJIO)KEHUH, MOXHO OOBSICHUTH, MOYEMY MPU HU3MEHEHUU

Harpy3Kku TpaHcopmaropa, a 3HaYUT U TOKa BO BTOPUYHON 0OMOTKE, OTHOBPEMEHHO



U3MEHSIETCS TOK B MepBUYHON 0OMOTKe. [lojokeHre 0 HEM3MEHHOCTH MAarHUTHOIO
[IOTOKa OTHOCUTCA HE TOJIbKO K TpaHcpopMaropaMm, HO Takke U K MalllhHaM
MIEPEMEHHOT0 TOKA — ACUHXPOHHBIM U CUHXPOHHBIM.

B Tpexdazubix Tpancpopmaropax anredpanyeckass CyMMa MIHOBEHHBIX
3HAYEHUN CHHYCOUJIAJIbHBIX MArHUTHBIX IIOTOKOB B CEpJICUHUKE paBHA HYIIIO,
MO3TOMY HEOOXOJUMOCTb B HEHTPaJbHOM CTEp)KHE OTHafgaeT U TpexdasHbIi
TpaHcHOPMATOP BBHIMOIHSAETCS B BUJIE TPEXCTEPKHEBOTO.

Teopus TpaHchopMaTopoB MOJIHOCTBIO pacrpocTpaHsieTcs Ha
aBTOTpaHCPOpPMATOPbl W HU3MEpUTENbHBIE TpaHncpopmaropbl. Cregyer oOpaTUThH
BHHUMAaHHE Ha 00JIaCTh WX MPUMEHEHHS U UX OCOOEHHOCTH.

Bonpocwt ona camoxonmpona:

1. Haznauenue u npuHImn padoThel TpaHchopmaTopa.

2. IloyeMy OOMOTKH BBICHIETO ¥ HU3IIETO HANIPSKEHUS pa3MEIIalOT Ha OJTHOM
CTepKHE?

3. Kakue motepu B TpaHchopmaTope SBISIIOTCS TOCTOSHHBIMH, a Kakue
IIEPEMEHHBIMU?

4. Kak yctpoeH Tpexda3zHbiii Tpancopmarop?

5. KakoBbI JOCTOMHCTBA U HEJOCTATKHU aBTOTpaHchopmaropa?

6. Kakue TpancopMatopsl Ha3bIBAIOT U3MEPUTEITHHBIMU?

Pazoen 5. dnekmpuueckue mauiuHvl

[IpenycMOTpeHbI JIEKIUH, JTaOOPATOPHBIC 3aHATUS U IPAKTUYECKUE 3aHATHUS.

Temsbl JIeKUnii:

Jlekmss  10. MamuHbl TOCTOSIHHOTO TOKa. XapakTEPUCTUKU  MAIHMH
MOCTOSTHHOTO ToKa. TpexdasHble acMHXpPOHHBIE JBHUratenu. lIpuHuuMNm aencTBus
ACHHXPOHHOTO JABUTATEIIS.

Jlekimst 11. Mexanuueckue u pabounMe XapaKTEePUCTHUKH ACHUHXPOHHOIO
neuraresis. CHHXpPOHHBIE MAIlIMHBI.

TeMbl MPAKTUYECKUX 3aHITUN:

Tema 6. ACHHXpPOHHBIE JICKTPOABUTATEINH.

Tema 7. DneKkTpruecKre MalllMHbI IOCTOSIHHOTO TOKA.
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TeMbl 1abopaTOpHBIX PabOT:

Jlaboparopnas pabora No7. MccienoBanue aCHHXPOHHOTO 3JIEKTPOJBUTATEIISA.
[{enb pabOTHI: O3HAKOMJIEHUE C MPUHIIMIIOM PA0OTHl ACHHXPOHHOTO JBUTATENSl U €T0
OCHOBHBIMH XapaKTEPUCTHUKAMH.

JlaGoparopnast padora Ne8. MccnenoBaHue 3IEKTPOABUTATENSI MOCTOSHHOTO
TOKa He3aBUCUMOro BO30yxaeHus. Llemb paOoThl: O3HaKOMIIGHHE C MPHHIIUIIOM
pabOThI ANEKTPOABUTATENS MOCTOSTHHOTO TOKA M €70 OCHOBHBIMU XapaKTEPUCTUKAMHU,
M3y4YCHHUE CIIOCOOOB PETyIUPOBAHUS YACTOTHI BPAIICHHUS.

Memoouueckue pexomenoayuu no pazoeny

Ocoboe BHUMaHUE clieyeT oOpaTUTh Ha MEXaHMYECKUE CBOMCTBA JBUTATENEH
MOCTOSIHHOTO TOKa. TOJNBbKO MOHMMAasi 3TU CBOWCTBA, MOXXHO PELIUTH BOMPOC O
OPUTOJTHOCTA TOTO WJIM HWHOrO [IBUTaTelid IIOCTOSHHOTO TOKa JUIsi MPHBOJAA
OTPE/ICICHHOTO MeXaHu3Ma. JIUillb Ha OCHOBE 3TUX CBOMCTB CTAHET MOHITHO, TOYEMY
JUISl TIPUBOJIA METAJJIOPEKYIIET0 CTaHKa MPUMEHSIETCS JBUTATENb C MapalijieIbHbIM
BO30y)KJIEHHEeM, a Uil TpHUBOJa TMOABEMHOIO MEXaHM3Ma — JBUTATelb C
MOCJeA0BaTEIbHBIM  BO30YXKJI€HHEM. B  IPOTHBOMOJIOAKHOCTh ACHHXPOHHOMY
JNBUTATEII0 JBUTATEIb MOCTOSHHOTO TOKAa BCErJa IyCKAeTCS B XOJ IOCPEICTBOM
MMyCKOBOTO PEOCTaTa, OTrPAaHUYMBAIOIIETO BEJIMYUHY ITyCKOBOro Toka. C apyrou
CTOPOHBI, JBUTATEIb TOCTOSIHHOTO TOKa JOMYCKaeT IIJIABHOE peryJIMpOBaHUE
CKOpPOCTH, @ ACUHXPOHHBIN JABUTATEIb C KOPOTKO3aMKHYTBHIM POTOPOM MPAKTUYECKHU
JOMYCKAEeT JIUIIb CTYNEHYaTOE PETYJIUPOBAHUE CKOPOCTH BpalllEeHUS. DTU Pa3IUUMS
JIOJKHBI YUUTHIBATHCS TIPU BHIOOPE MMPUBOAHOTO ABUTATEINS A1 pab04Yero MexaHmu3ma.

ACHHXpPOHHBIE JABUTATEIM C KOPOTKO3aMKHYTHIM pPOTOPOM, KakK IPaBUIIO,
MyCKAIOTCS B XOJ NPSIMbIM BKJIIOYEHHEM B Ce€Th 0€3 MPUMEHEHHUS CHEIUaTbHBIX
IYCKOBBIX YCTPOWCTB. XOpPOIIME MYCKOBBIE CBOMCTBA ACUHXPOHHOI'O JIBUTATEIIS
00BSICHSIOTCS TeMs. UTO Mpu MyCKe B X0/ CONPOTUBJICHHUE OOMOTKH HAMHOTO OOJIbIIIE,
yeM MOpu HOpMaibHOM padoTe. HyxHO pazo0OpaTbCs B NPUYMHE STOTO SIBJICHHUS.
N3yuas cmocoObl peryaupoBaHusi CKOPOCTH BPAIICHUS POTOPA, HYKHO OTYETIIMBO
NpencTaBlATh ce0e BHUJ MEXaHMYECKHX XapaKTEPUCTHK, COOTBETCTBYIOIIMX

Pa3IMYHBIM CIIOCO0aM PeryIupOBaHUsI.



CuHXpOHHas1 MalllMHA, IPUCOEIUHEHHAS K CETH, MOYKET paboTaTh Kak B peXUME
reHepaTopa, Tak M B pexuMe JBurarens. B o0oux pexumax BpalleHHe poTopa
MPOUCXOIUT C CHHXPOHHOU CKOPOCTHIO 0€3 KaKUX-TH00 yCTPOMCTB AJIs MOJACPKAHHUS
CUHXpOHM3Ma. M3ydeHue mnporueccoB, MMEIOIKUX MECTO B CUHXPOHHOW MAIlIMHE,
CYLIECTBEHHO 0O0Jerdaercs, €cid BOCIIOJIb30BaTbCSI MEXaHMYECKOM MOJEbIO.
Tpexda3znas cuctema TOKOB B OOMOTKE SKOpsI CO3[aeT Bpallaloleecs MarHUTHOE
nojie. OTO MOJIE MOKET OBITh 3aMEHEHO IOJIFOCHOW CUCTEMOM, CKOJIB3SIIENH BIOJIb
BHYTPEHHEW ITOBEPXHOCTH CTATOpPa C IOCTOSIHHOM CKOPOCTBIO, PAaBHOW CKOPOCTH
BpallleHUss MAarHUTHOIO IoJis. J[Be Bpalaroluecs IOJIIOCHBIE CUCTEMBI POTOpa M
BOOOpakaeMasi, 5KBUBAJICHTHOMY BpallalOIIEMyCsl MArHUTHOMY I1OJII0, HEMOIBUKHbI
OlHA OTHOCUTEIBHO JApyro. MexIy HUMH BO3HUKAKOT CHJIbl MAarHUTHOTO
OPUTSHKEHUS,, KOTOpblE MOTYT OBbITh HPEICTaBICHbl YOPYTMMH  CBS3SIMH,
COEIMHSIOUIMMU 00€ cuCcTeMbl. brarogapst 3TUM CBA3SM JOCTUTAETCS CHHXPOHHOCTD
BpalleHUs] poTopa U MarHUTHOro mnojs. Ecnu OyAeT mpeBblllIeH MpeAesl Harpys3Ku
MAIlMHBI, TO IIPOU30MIET pa3pblB YIIPYIrux cBaA3en. [locie 3Toro ckopocTs BpallleHUs
pOTOpa CTAHOBHUTCS YK€ HE 3aBUCAIIEH OT CKOPOCTH BPALIEHHsS MATHUTHOTO TOJIA.
OTO sBIIEHUE HA3BIBAETCS BBINAJACHUEM U3 CHHXpPOHU3MA. PaboTa CHHXpOHHOMN
MAalllMHBl B TAaKOM pEXKHME HEBO3MOXHA. YIPYrue CBSA3M MEXKIY JIBYMS
BPALLIAIOIIAMUCS MOJIFOCHBIMU CUCTEMaMU MOTYT IOSBUTBLCSA TOJIBKO B TOM Ciyyae,
eciii o0e CHCTEMbl BpallalOTCs CHHXPOHHO, a HX I[OJIoca pacnojararrcs
HaJyuie)kamuM o0pazoM. [1o 3Tol mpuyKMHE MyCK CUHXPOHHOTO JIBUTaTessl HE MOXKET
OBITh IPOU3BEICH MPSAMBIM BKIIOUEHHEM B ceTh. CUHXPOHHBIN JBUTATENb IIyCKaeTCs,
KaK aCHHXPOHHBIH, U TOJBKO MOCIJE JOCTHKEHUS POTOPOM CKOPOCTH, OJIU3KOW K
CUHXPOHHOM, IEPEBOAUTCS B CUHXPOHHBIM PEXUM. YCIOXHEHHUE IIpolecca IyCcKa
SBJIAETCS CYLIECTBEHHBIM HEJOCTATKOM CUHXPOHHOI'O JBUTrATEIs.

Bonpocul ona camokonmpons:

1. OObsicHuTe TPUHLMI PabOThl MAalIMHBl MOCTOSHHOIO TOKAa B KayecTBE
reHepaTopa U ABUTaTENI.

2. Yto Takoe KOMMYTallysl B MalIKMHE ITOCTOAHHOI'O TOKa?
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3. Hamumurte ypaBHeHMss mo BTopoMmy 3akoHa Kupxroda s mamivsbl
MOCTOSIHHOTO TOKa, padoTarolel B pekuMe reHepaTopa U B peKUME JIBUTATEIS.

4. Kakue mBuTateny MOCTOSHHOTO TOKa (C KaKOW CHUCTEMOW BO3OYKICHHSI)
IPUMEHSIOTCS B TOAbEMHO-TPAHCIIOPTHBIX MEXAHU3MAX.

5. Ilouemy c yBeNMYEHHEM MEXAHMYECKOW HAarpy3kd Ha Bajl aCUHXPOHHOTO
JBUTATENIS BO3pACTaET MOTpedasiemMas U3 CETU ABUTaTEIeM MOIIHOCTH?

6. O0BsICHUTE NPUHIIUI PAOOTHI ACHHXPOHHOTO JIBUTATEJIS.

7. Kak ocyniecTBUTh U3BMEHEHUE BPAILLIEHHUS pOTOPA ACUHXPOHHOTO JIBUTaTess?

8.UTo Ha3bIBaeTC MEXAHUYECKOM  XAPAKTEPUCTUKOW  ACHHXPOHHOIO
ANEKTPOABUTATENSA?

9. UTOo MOHUMAIOT N0/ CKOJIB)KEHUEM aCUHXPOHHOTO JBUTATENS?

10. OnumuTe KOHCTPYKIHUIO CUHXPOHHOW MaIIUHBI.

11. B uem 3aknroyaercs sIBJIEHUE PEAKIIUU KOPS CHHXPOHHON MaIlVHbI?

Tema 6. Inekmponpueood npou3800CMEEHHBLX MEXAHUIMOE U MAUIUH

[IpemycMOTpeHBI JIEKIIMOHHBIE 3aHSTHS.

Tembl JIeKIHii:

Jlexmust 12. Tlonsitue 00 amekTponpuBoie. Pesxxumel paboThl 3JIEKTPONPHUBO/IA:
MIPOJOJDKUTEIIbHBIN, KpaTKOBPEMEHHBIN 51 ITOBTOPHO-KPATKOBPEMEHHBI.
MexaHnueckne XapakTEpUCTUKM DIIEKTpoABUraTenel. PerymmpoBaHne CcKopocTH
IpUBOAA.

Jlextust 13. Boi0op ayiekTpoaBUTATENCH ISl AIEKTPONPUBOAOB MpU padoTe B
OPOJIOJKUTEIBHOM — PEXUME, Uil TOBTOPHO-KPATKOBPEMEHHOTO  pPEXHMa, C
MepeMeHHO Harpy3koil. CXxembl YNpaBieHUs 3JIEKTPONpUBOAAMU. TerioBbie
IPOLIECCHI B JIEKTPOTEXHUYECKUX YCTAHOBKAX.

[To maHHOM TEME MPEAYCMOTPEHO JEKIIMOHHOE 3aHSTHE.

Memoouueckue pekomeHoayuu no pazoeny

Bb160p MOLIHOCTH MPUBOJIHOTO JBUTATENsI CBA3aH C PEXKUMOM €ro padoThl,
KOTOPBIN B CBOIO OUEPEIh 3aBUCUT OT PEXHMa pabOThl MPUBOIHOTO MexaHu3Ma. Eciu
Ha CTaHKEe MPOU3BOAUTCS 00TOYKA Bajia OOIBIION JAJIUHBI U OOJIBILIOTO AMAMETPa, TO

MPUBOJHON JBHUraTellb pabOTaeT B MPOJOKUTEIBHOM PEXHUME M C MOCTOSHHOU



CKOpOCTBhIO. EcCnM K€ HyX HO IPOM3BECTH HECKOJIBKO ONEpaluid, HAnpUMEp, NpH
00paboTKe HEOOJBIION AeTalld, KOTOPYI0 OOTAUMBAIOT CHApPYXM W PaCTAYMBAIOT
BHYTpH, TO IPUBOJHOMN JIBUTATENIb PA0OTAET B TOBTOPHO-KPATKOBPEMEHHOM PEXKUME
WIK B MPOJOKUTEIILHOM peXuMe ¢ MepeMeHHOW Harpys3koi. [lpu pazbope cxem
YIIPaBJICHUS AIEKTPOJABUTATEIEM HYKHO MOMHHUTh, YTO BCE DJIEMEHTBI OJTHOTO U TOTO
ke amrmapara 0003HA4alTCSd OJWHAKOBO. B cxeMmax ympaBlieHHs TPUBOIHBIMU
JNBUTATEIIMU JJIS1 UX 3aIIUTHI IPUMEHSIOTCS MPEIOXPAHUTENH U TETUIOBBIE PEJIE WIH
pesie MakCUMalIbHOTO TOoKa. IlepBble ciykaT AJis 3alUThl OT BO3MOXKHBIX KOPOTKUX
3aMBbIKaHUH, @ BTOPBIE JIJIS 3alTUTHI OT HEJAOIMYCTUMO OOJIBIINUX TEPETPY30K.

Bonpocwt ona camoxonmpona:

1. Kak onpeaensieTcsi IpoAOTKUTEILHOCTD IyCKa U TOPMOXKEHUS IPUBOAA?

2. Kakue HOMHUHaJIbHBIE PEXKUMBI PabOTHl YCTAHOBJICHBI JUIsI TPUBOJIHBIX
IBUTATENCH?

3. Hanumure BbIpakeHHE Il IOCTOSHHOM BpPEMEHU HarpeBa U OOBSCHUTE
(bu3HUECKUIl CMBICIT 3TOW BEJIMYUHBI.

4. Haueptute Ha oOmeMm rpaduke TpU KpPUBBIC HarpeBa IBUTATENS: MPU
HOMUHAJIbHOW Harpy3ke, IpH Harpy3ke 3HAYUTEIbHO MEHbBIIEH, Y4eM HOMUHAaJbHas,
MIPU Harpy3Ke 3HAYUTEIBLHO OOJIbIIeH, YeM HOMUHAJIbHAs ?

5. OObsicHUTE CYIIHOCTh METOJIa YKBUBAJICHTHBIX 3HAYEHUU TOKA, MOMEHTA,
MOIIIHOCTH JJI1 BBIOOpA MOIITHOCTH JBUTATEIIA.

6. OOBACHUTE CYIIHOCTh METOJA CPEIHUX MOTEPhb sl BHIOOpA MOIIHOCTH
JBUTATEJIA.

Tema 7. Inekmpoodopyoosanue u IneKmpocHadicenue

[IpemycMOTpeHBI JIEKITMOHHBIE 3aHSTHS.

Tembl JIeKIHi:

Jlektimss  14. Cucrtema d3JIEKTPOCHAOKEHUSI IPOMBINLICHHBIX OOBEKTOB.
Nctounuku u moTpeOUTeNn JIEKTPOIHEPTUU B CUCTEMAX JICKTPOCHAOKEHHUSI.

Jlexums 15. HanpsiaeHUs 3JIEKTPUUYECKUX CETEl. DIEKTPUUECKOE OCBEILCHHUE.
Mertoapl pacyeTa NMpyu NPOECKTUPOBAHWU OCBEUIEHUSA: METOJ YAECIbHOWM MOUIHOCTH,

MeTOo]T KO3 PUIIMEHTA UCTIOIb30BAHNS, TOUYECUHBII METO/.
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Memoouueckue pekomeHoayuu no pazoeny

Cucrema 5JE€KTPOCHAOXKEHUSI TPOU3BOJCTBEHHBIX OOBEKTOB MPEACTABIISET
co00i COBOKYIHOCTb 3JIEKTPOYCTAHOBOK M YCTPOWCTB, MpeIHA3HAYCHHBIX MJIs
IIPOU3BOJICTBA, MEPENAYN U PACIPEACIICHUS JIEKTPOIHEPTUHU, €€ y4eTa U KOHTPOJIS
nmokazaHMi  KkadectBa. Hambonee  pacmpocTpaHEHHOHM  CXEMOM  IMOJydeHUs
BJIEKTPOIHEPTUU OT PAMOHHBIX NEKTPUUECKUX CETEW PETHOHAIBHON SHEPTrOCUCTEMBI.

[loTpeOutensiMu  DIIEKTPOIHEPTMU B CHUCTEMax  BJIEKTPOCHAOKEHHUS
IIPOU3BOICTBEHHBIX OOBEKTOB YaIlle BCETO SIBISIOTCA SJEKTPONPUEMHHUKN KAaK 4acTb
TEXHOJIOTUYECKOW YCTAHOBKH: CTaHKM pPAa3JIMYHOIO HA3HAYCHUSA, 3EMIICPONHBIC
MalIUHbl,  CTPOUTEIBHO-MOHTaXXHbIE M  IPY30BbIE  KpaHbl, B  KOTOPBIX
ANEKTPOJBUTATENN MPEOOPaA3yIOT SJIEKTPUUYECKYI0 DJHEPrUI0 B MEXAHUYECKYIO;
AJIEKTPUYECKUE II€YM, B KOTOPBIX BJEKTpUUECKas JHEpPrus mnpeodOpasyercs B
TEIJIOBYI0; YCTAHOBKH JIEKTPUYECKOTO OCBELIEHUS I BHYTPEHHETO M HAPY’KHOTO
OCBEIICHUS, B KOTOPBIX 3JEKTPUYECKas SHEPrusi MpeoOpa3yercss B CBETOBYIO U
TEILIOBYIO.

Bonpocwl ona camoxonmpona:

1. Yto mpencrapiser coOoii cUCTeMa IEKTPOCHAOKEHUS MPON3BOICTBEHHBIX
00BEKTOB?

2. Yto mOHMMAIOT MOJ MPUEMHUKAMH WJIM NOTPEOUTENSIMU 3JIEKTPUUECKOM
sHeprumn?

3. Uro sABIAETCS HCTOYHUKAMHU 3JIEKTPOCHAOKEHUSA?

4. KakoBa BeJIMYMHA HANpPSDKEHMS, MPUMEHSEMOIO0 Ha MPOU3BOJICTBEHHBIX
00bekToB 110 1 kB?

5. Kakue pekoMeHIanum MOKHO UCIIOJIb30BaTh MPH BHIOOpE HANIPSKEHUS?

6. Ha kakue BBl 10 cBOeMY (DYHKIIMOHATILHOMY Ha3HAUCHUIO MOAPA3ICIISIIOT

ocBeleHue?



2. METOJIUYECKHUE YKA3AHMUMA 11O BBIITIOJIHEHHUIO
CAMOCTOSATEJBHOMN PABOTHI CTYJIEHTOB

CamocrosiTenbHas paboTa CTYACHTOB SIBIISIETCA  OO0S3aTENIbHOM  YacCThIO
oOpa3zoBarenpHOrOo  mpouecca. Ilpy  U3ydeHMM  JUCHUIUIMHBI  CTyAEHTaM
LEJECO00PA3HO BBINOIHATH CIEIYIOIIUE PEKOMEH AL,

1. N3ydeHue 5SJIEKTPOTEXHHKH CBSI3aHO C OIPEIEICHHBIMUA TPYIHOCTSIMH,
ITIOCKOJIBKY ITPAKTUYECKH BCETA MPOLIECCHI, MPOUCXOASANINE B dJIEKTPUUECKUX LETSAX U
yCTpPOMCTBAX, HEIb3s HAOIIOAATh BU3yalbHO. B myumem ciayyae ux MOXKHO OLICHUTD
no noka3zaHusM npubopoB. IlosTomy OonblIOe 3HAUEHUE HMEET pa3BUTHE
TEXHUYECKOTO  BOOOpaKeHWs,  MO3BOJISIIOIIEIO  HAa  OCHOBE  IOHUMAaHUSA
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW IIPEACTABIATH JIEKTPOTEXHUYECKHUE ITPOLIECCHI
TaK )K€ SBCTBEHHO, KaK €CJM Obl OHM OBUIM JOCTYIHBI BOCHPHUSITHIO C MOMOIIBIO
OpraHoB 4yBCTB. B nepByto ouepear HE0OX0JUMO HAYUYUThCS IPEICTABIATh ce0e, Kak
paclpenensaioTcss HalpsDKEHHUs Ha  JJIEMEHTax, KaK pacTeKalTCsi TOKA B
PAa3BETBIICHHOW JJIEKTPUYECKON LENH, KAK PACIHOJIaraloTCs B IPOCTPAHCTBE U KAK
B3aUMOJEHCTBYIOT JJIEKTPUYECKUE U MATHUTHBIE TIOJIA.

2. ITloHumaHue 3aKOHOMEPHOCTEW, JEUCTBYIOIIMX B  JJEKTPOTEXHUKE,
YCIENIHOE BBHINOJIHEHWE aHajiu3a IMpOLEeCCOB M MX pacyer TpeOyeT 3HaHUA
MareMaTu4eckoro ammnapara. llepBoouepenHoe 3HaYeHHME HMEIOT TaKHE pPa3ebl
MaTeMaTUKH, KaKk BEKTOpHas anreOpa, KOMIUIEKCHbIE yucia, quddepeHurpoBaHue 1
UHTErpUpoBaHUE (PYHKIIUHA OJHOM W HECKOJBKUX TEpPEeMEHHBIX, psnsl Dypbe,
muddepeHnranbHbie ypaBHEHUS.

3. Ilpu u3ydyeHun 3JIEKTPUYECKUX M MArHUTHBIX LENEN TIIABHOE BHUMAaHHE
CJIEyeT YIENATh pa30opy MPOUCXOIAIINX B HUX (pu3ndeckux mporueccos. [IpocToro
3anOMHHAHUS QOPMYJI, XapaKTEpUCTUK, YPAaBHEHUN HEOCTATOYHO JJIsl TIOHUMAHMUS
MPOUCXOIAIINX B LEMAX U YCTPOMCTBAX SIBJICHUU.

4. W3ydeHWe [HUCLMIUIMHBI JOJDKHO BECTUCh cHcTeMaTthuecku. Henb3s
OPUCTYNATh K M3YYEHHUIO MOCIEIYIOIIMX pa3fesioB, HE YCBOUB Mpenblaymux. Jlis

TeOpeTquCKOﬁ IMOATOTOBKK CJICAYCT MCIIOJIBb30BaThb TOJIBKO PCKOMCHIAOBAHHBIC,
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IPOBEPEHHBIE BPEMEHEM W M3JaHHbIE B aBTOPUTETHBIX M3JATENbCTBAX YYEOHUKHU U
y4eOHBIC TOCOOUSI.

5. CamocrositenbHasi paboTa CTyA€HTa BEAETCA C HCIOJIb30BAHHEM
y4eOHUKOB, YU€OHBIX MOCOOUI U 3a1auHUKOB. YuTas U KOHCIEKTUPYS TOT WJIM MHOU
pasmen ydeOHWKa, HEOOXOIMMO TBEPAO YCBOWTH OCHOBHBIC OIPEACICHUS
AIEKTPUYECKUX BEIMUMH U TTOHSATUH U T€ 3aKOHOMEPHOCTH, KOTOPHIMU OTIPEICIISICTCS
CBS3b U 3aBUCUMOCTb OJIHUX BEJIMYUH OT JIpyTrux. PopMyIHpPOBKH 3aKOHOB HAJI0 3HATH
Ha mnamAtb. llocne yCBOEGHMSI COOTBETCTBYIOIIMUX IOHATHM W 3aKOHOMEPHOCTEU
ClIeyeT pEeUIuTh NPUMEPhl W 3aJadyM, 3aKperuisiss TeM CaMbIM NPOpaOOTaHHBIN
TEOPETUYECKUI MaTepual.

6. B xoae m3ydeHHS HACTOSTEIBHO PEKOMEHIYETCS BBITIOJIHUTH PYyKOIHUCHOE
U3JI0KEHHE TPOUJIEHHOTO MaTepuala: 3amucaTh B TETPajb OMNPEEICHUS, BBHIBOIBI
dbopMys, HaYEePTUTh CXEMbI, Tpaduku. XOPOIIUM METOAOM KOHTPOJISA YCBOCHHS
MaTrepHuaa SBISIFOTCS OTBETHI Ha BOIIPOCHI TSI CAMOKOHTPOJIA.

7. TloHMMaHuE TEOPETHUYECKOTO MaTepuaja M yMEHHWE NPUMEHHUTh €ro s
pEIICHUS KOHKPETHBIX TEXHUYECKUX BOIPOCOB BO3MOXKHO TOJBKO B pe3yibTaTe
pemenus 3amad. Ilocime ycBOEHUSI TEOpPHHM IO KAaKOH-TO TeMe HYXHO pa3o0paTh
MIPUBEJCHHBIC B YUYCOHOM W3JaHWM PEIICHUS 3a/1ad, OTHOCSIIMXCS K 3TOH TeMme, W
CaMOCTOSTEIILHO PEIINTh HECKOJBKO 3a7a4. PereHue 3amad crnocoOCTBYeT JIydIemMy
MOHUMAHUIO U 3aKPETUICHUIO TEOPETUYECKUX 3HAHUH.

8. Baxnyto poib urparot jgadopatopHbie 3aHATHS. OMNbBITHI, MPOBOAUMBIE HA
J1a00paToOpHOM O00OpPYAOBAaHUHU, JAIOT BO3MOXKHOCTH HETOCPEICTBEHHO HAOIIOJATh
SBJICHHSI U TIPOIIECCHI, TEOPHUSI KOTOPBIX HM3JIaraeTcsi B YUCOHMKaX W Ha JICKIUAX.
[ToaTOMY CTYIEHT MOJIKEH aKTUBHO YYacCTBOBATh B BHITIOJIHCHUH BCEX JTAOOPATOPHBIX
pabot. CamocTosTensHas paboTa CTyJeHTa MPH BHITIOJHEHUU JTA0OPATOPHBIX pabOT

3aKJII0YacTCA B CIICAYIOIICM:

— TPOCMOTpP TEpe]] BBHIMOJHEHHEM pPabOThl TEOPETUYECKOTO MaTepHayia o
KOHCIIEKTaM U y4eOHUKaM, MOBTOPEHHE OCHOBHBIX METOJOB pacueTa U PacyeTHBIX

COOTHOILICHUIA;

— BBIMIOJIHEHHE OTYETA 10 JTa00paTopHOM padoTe;



— TOATOTOBKA K 3aIllMTE OTYETa C MCIOIb30BAaHUEM KOHTPOJIBHBIX BOMPOCOB,
MIPUBEJCHHBIX B METOAMYECKUX MaTeprajax K labopatopHou pabdoTe.

9. B camocTosTenbHol paboTe CTYIEHT UCTIOB3YET, IOMUMO PEKOMEH IyeMOit
MEYaTHOM JINTEPATypPhl, YKA3aHHOM B paszaene 3, JOKAIbHBIE JJIEKTPOHHBIC
MEeToMYecKre MmaTtepuaibl, npencraBieHHele B DUOC: yueGHO-MeToauueckoe
nocobue 1Mo MPAKTHUYECKUM 3aHATUSAM, Y4Ye€OHO-METOJUYECKOe IocoOue Mo
BBIIIOJIHEHUIO  JIAOOPATOPHBIX  pabOT, y4eOHO-METOAMYECKOE IOocoOHue 110
BBITIOJIHEHUIO KOHTPOJIbHOM paboThl MJisi CTYJEHTOB 3a04YHOM (OpMBI OOyuYEHUS,

y4eOHO-METOIMYECKOE TTOCOOUE MO BBHIMOJHEHUIO KypCOBOM pabOTHI.
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