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Meroanueckne peKOMEH IAIUN TSI BBIMIOTHEHUSI CAMOCTOSTEIILHON paOOThI CTYICHTOB

no gucuuiuindge OI1.02 DJIEKTPOTEXHUKA U DJIEKTPOHUKA, aBnsroencss 4acThiO
nporpaMMbl TOATOTOBKH CHEIUAIMCTOB cpeaHero 3BeHa mno crenuanbHocTH: 08.02.10
CTpouTeJIbCTBO KeJle3HbIX I0POT, NyTh U NMyTeBOe X03siCTBO

Mertoanueckie PEeKOMEHIAMK TO BBITOJIHCHHIO CAMOCTOSTEIEHONH PabOThI apeCcOBaHBI
CTyJICHTaM OYHOU (PopMBbI 0OyUCHHUS.

Meronuueckue  pEeKOMEHJIAlMM  BKJIOYAlOT B cebdfd  1enb, 3aJadd, IEpeyeHb
oOpa3oBarenbHbIX pe3yibTaToB, 3asBiaeHHbIX OI'OC CIIO, obecrieueHne 3aHATUS, KpaTKUe
METOJMYECKHE MaTepHallbl MO TEME, BONPOCHI I 3aKPEIUIEHHS] M HHCTPYKLHIO II0
BBITIOJTHEHHUIO, METOJIUKY aHAJIN3a PE3YJIbTAaTOB, MOPSIOK MPOAETaHHONW PadOTHI.

Opranuzanus —pazpadotuuk: bpsuckuit punman [I'VIIC
Pa3pabotunk: [lanomuukoBa B.H.- npenonasarens bpsuckoro ¢punuana [I'VIIC

OnobpeHo Ha 3acelaHu IHUKIOBOH KOMHUCCHH OOIIEnpo¢eCCHOHANBHBIX, €CTECTBEHHO-
HAaY4YHBIX 1 MATEMATUYECKUX JUCLUILINH
ITporokos Ne 7 ot «19» mas 2023 r.

PaccMmoTtpena Ha 3aceannu MeToIM4eCKOro CoBeTa
ITporokos Ne® ot «24» mas 2023 r.

PexomMennioBana k yrBepxkaeHuto llegarornueckum copeTrom
IIpoTokon Ne§ ot «25» mas 2023 r.



BBE/IEHUE

Mertoauyeckue  pPEeKOMEHJAIMU IO  BHEAYJUTOPHOM  CaMOCTOSITENIbHOW  paboTe
obyuaromuxcst pazpadoransl B cootBeTcTBUU ¢ PI'OC CIIO nns cnerumansHoctu 08.02.10
CTpouTENnbCTBO KENE3HBIX JOPOT, MYTh U MYTEBOE XO35HUCTBO.

[lenbro pekoMeHAAIMN SABISECTCS OKa3aHWE METOJWYECKOM MOMOIIM O00YydYaroIuMCs
MpU  CaMOCTOSITEJIhHOM  OCBOGHHWM  y4eOHOTrO  maTrepuajga 1O  JUCITUIUIHHE
JQJIEKTPOTEXHUKA MW JJIEKTPOHUKA npenogaBarensiM IMpud OpraHU3ALMH
BHEAYIUTOPHON CaMOCTOSITeNIbHON padoTe.

B pesynbTaTe BBINOJHEHUS 3aJaHUNA CaMOCTOSITEILHOM pabOThl MO JAUCHUILIMHE
SJEKTPOTEXHUKA U JIEKTPOHUKA oly4aroniye J0KHBI

ymembp:

—  IPOU3BOAMTH PACUYET MAPAMETPOB NICKTPUUECKHUX LEIEH;

—  coOHupaTh AIEKTPUUECKUE CXEMBI U IIPOBEPSITH UX pabOTy
3Hamb:

—  METOAbl NpeoOpa3oBaHUSl  JJIEKTPUUYECKONM HHEPrHM, CYIIHOCTh (PU3UYECKHUX
IPOLIECCOB, MPOUCXOALIUX B JIEKTPUUECKUX U MarHUTHBIX LIEMIX, MOPAIOK pacyeTa
UX MMapaMeTpoB,;

—  OCHOBBI JIEKTPOHUKH, SJIEKTPOHHbBIEC TPUOOPHI U YCUITUTEIH.

BueaynutopHas camocTosiTelbHass paboTa BBIMOJIHSAETCS OOYYAIOMIMMUCS TOCIe
M3YYCHHS] COOTBETCTBYIOIIUX TEM JAUCHUIUIMHBI C 1eiblo (GOPMUPOBAHUA YMEHUU
HCIOJIb30BaTh HOPMAaTUMBHYIO, CHPAaBOYHYK) U CHEHUAIBHYIO JIMTEpPATypy ISl IOUCKA
nHopmaiuu, HOPMUPOBAHMS CAMOCTOSATEILHOCTH MBIIUICHHS, TBOPYECKOTO MOAXO0Ja K
peIIaeMbIM MPAKTUYECKUM 3a/1a4aM.

KoHTponb pe3ynbTaToB BHEAYJIUTOPHOW CaMOCTOSATEIHLHOM paboThl 00ydaromuxcs
OCYILIECTBIISIETCS B TIpejieiaX BPEeMEHHU, OTBEACHHOTO Ha 00si3aTeNbHbIC yUeOHbIC 3aHATUS U
MOET MPOXOJIUTh B MHUCHbMEHHOW, YCTHOM WJIM CMEIIaHHOW (opMme C MpeACTaBICHHUEM

MPOJTYKTa TBOPUECKOM IEATETLHOCTH 00yUYaroIIerocs.



Texymuii KOHTPOJIb CaMOCTOSITENBHOU (BHEAYAUTOPHOM) pabOThI 00yUaIOIIUXCS 1O

nporpamMme yu4eOHOW TUCIUATLTAHBI

OI1.02 QJIEKTPOTEXHUKA U DJIEKTPOHHUKA

AJI ClIenMaJbHOCTH

08.02.10 CTpouTebCTBO KeJIe3HbIX J0POT, IYTh U IyTeB0e X0351iiCTBO —

56 yacoB

Yacsl,
Paspen, tema OTlﬁgﬂ:: ! dDopMa KOHTPOJIA
’ BHH 3axaHusA BBIIIOJIHCH
ue
3aJaHUsA
Pazpea 1. o8
J1eKTPOTEXHUKA
IIpopaboTka KOHCIIEKTOB 3aHATHS, YUYEOHBIX
Tema 1.1. M3JaHMI W CICLMANBHOM  TEXHHYECKOH E;;g’gi%ggg;;};g
DNeKTpHUCCKOe JUTEPATYpPHl, pElIeHUE 3a7a4 U YIPaKHEHUH 10 2 B OpME
Hone TeMe: OJIEKTPHYECKOE T0JIC W €ro OCHOBHBIC TeCTHPOBAHHS 1
XapaKTepUCTUKHU.  OJeKTpuyeckas  EMKOCTbD, KOHTPOILHEIX DAGOT
KoHAeHcaTophl. CoeTnHeHne KOHAEHCATOPOB. p P )
IIpopaboTKka KOHCIIEKTOB 3aHATHS, YYEOHBIX
W3JaHUM U CHEUUATBHOM  TEXHHYECKOH
JUTEPATYpPHl, pelleHne 3a7a4 U YOpaKHEHUH 1o
NS BN et Octonnie M
JIEMEHTBI  AJICKTPUY i uenu. Ddusznuecku
3ﬁg§gg§g§;ﬁig§g“ ocHOBHI paboTsl ucrounuka JJIC. CBoiicTBa nenn 4 Ha6%paa6T§£ HbIX
MpH  TOCIEAOBATENIbHOM, IapaUIebHOM U
CMEIIaHHOM COEAMHEHWH pPe3ncTopoB. Pacuer
npocteix ueneid. IloHsaTus o pacuere CI0XKHOU
11enu 1o ypasHenusM Kupxroda
IIpopaboTka KOHCIEKTOB 3aHATHS, Y4YCOHBIX
W3JaHUM U CHEUUATBHOM  TEXHHYECKOH 5}?;11317?}1115 Zggoiﬁg
Tema 1.3. JUTEPaTyphl, PELICHUE 3aa4 U YIPaKHEHUU IO 2 B (bg M eﬂ
DJIEKTPOMAarHeTu3M Teme: CBOICTBAa M XapaKTEPUCTUKH MArHUTHOIO TeCTH Oll3)aHI/ISI "
noyiss..  MarHuTHbele  CBOMCTBA ~ MaTEpUAJIOB. KOHT OHII)) HEIX DABGOT
MarHuTHBIC IIeH. DJICKTPOMAarHUTHAs WHAYKIIUS. p P )
IIpopaboTKka KOHCIEKTOB 3aHATHS, YYEOHBIX
W3JaHUM U CHEUHUATBHOM  TEXHHYECKOH
TUTEPATYPHI, PEIICHUE 3a7a4 U YIPAKHSHHUH I10
Teme: OCHOBHBIE MOHSTHS O NMEPEMEHHOM TOKE.
IIporeccsl, IPOUCXOIAIINE B LIETISAX IEPEMEHHOTO
TOKa: c aKTHBHBIM CONPOTHBIICHHUEM, Bblr;gﬁf;gﬂe 1
Tema 1.4. DnexTpuueckue UHIYKTUBHOCTBIO M EMKOCThIO. Mcnonb3oBaHue 4 1a60DATODHBIX
[ENH MePEMEHHOT0 TOKa 3akoHOB Oma mpasmia Kupxroda mist pacuerta. p6 P
VYcnoBuss  BO3HUKHOBEHHS W OCOOCHHOCTH papot.
pe30HAaHCa HaIpsDKEHUS W TOKOB. AKTHBHas,
peakTHUBHAasT W TMOJHAs MOIIHOCTH B IIeNH
nepeMeHHoro Toka. Kod(hQUIHMEeHT MOITHOCTH.
HepasBeTBriieHHBIE ¥ Pa3BETBIEHHBIE  IIETH
MIEPEMEHHOTO TOKA; BEKTOPHBIE IMATrPAMMBI.
IIpopaboTka KOHCIEKTOB 3aHATHS, YYEOHBIX
U3JaHuN u CIIeIMaJbHON TeXHUYECKON
JUTEPATYpPHI, pelIeHne 3a7a4 U YIPaKHEHUH 10
Tema 1.5. TeMe:  OOmme CBeILeHéISI 0 Tpex%ammx Brmmonnenue u
anektpudeckux nemnsax. CoenuHeHHME O0OMOTOK 3aImTa
™ e?(gég’;?ﬁgggﬁe?}?or o | TeHepaTopa M Harpysk «3Be3joi». dasHble H 4 1abopPaTOPHBIX
TOKa TUHEWHble HanpshbkeHus, TokH. CoenuHeHHs pabor.
00MOTOK reHeparopa u Harpy3ku
«TpeyrosibHUKoM».  ®da3zHple W JIMHEUHbIE
HANpPsOKCHHUS, TOKH. BEKTOpHBIE Juarpammbl
HaIpsKECHUH.
IIpopaboTka KOHCIEKTOB 3aHATHs, Y4eOHBIX BhITONHEHIE 1
W3aHWK ¥ CIENUalbHOH  TEeXHUYECKOM
Tema 1.6. JUTEPATYpPHI, PEIIeHNnEe 3a7a4 U YIPaKHEHHUH I10 2 63amHTa
OneKTpUYecKrue U3MEpEHUsl | TeMe: Knaccuguxarnms M3MEPHUTEITBHBIX a Op%TOpHI’IX
npubopos. IlorpemHocTn npubopoB. MeTombl paoor.
M3MEPEHHs] NIEKTPUIECKUX BEITHYHH.
Tema 1.7. IIpopaboTka KOHCIEKTOB 3aHITHs, Y4eOHBIX BRIHOHEHIE I
DNEKTPUUYECKUE MAIIIUHBI M3J@HUIl WM CHCUMAIBHOW  TEXHHYCCKOH 3(2)11111; a ¢
ITOCTOSTHHOT'O TOKa JIATEPATyphl, PELICHUE 3a/1a4 U YIPAKHEHUH 110 3 TaGOPATOPHBIX
TeMe: YCTPOWCTBO M NPHUHIUN JCUCTBHUS MAalIHH paGor.

MOCTOSTHHOTO TOKa, TEHEpPaToOpOB, JIBUTATEJEH.
OCHOBHBIE TIOHATHS M XapPaKTEPUCTHKH MAIlUH




IIOCTOAHHOT'O TOKA.

IIpopaboTka KOHCIIEKTOB 3aHATHS, YYCOHBIX
U30aHuNi u CIIEIUATIbHON TEXHUYECKOU
JIUTEpaTyphl, pelICHUE 3aay U YIPaKHECHUN 10

Brimonnenune u

Tema 1.8. t o ” 3aIlMTa
DneKTpuydecKue MaIlHbI Teme. YCTPOHCTBO, ~ NPHHUMII  JCHCTBHS 2 1abopaTOPHBIX
TIePEMEHHOTO TOKA TpexdazHoro ACHHXPOHHOTO JIBUTATEI. paGor.
OcHOBHBIE TIapaMeTpbl H  XapaKTEPUCTHKH.
MeTonpl  peryaMpOBaHUS YacTOTHl  BpAICHHS
gsuratesnsi. CHHXpOHHBII TeHepaTop.
IIpopaboTKa KOHCIIEKTOB 3aHSATHs, y4eOHBIX T —
W3MaHWA W  CIENHWaJbHON  TEeXHUYECKOi
Tema 1.9. TUTEPATYPHI, PEIICHUE 3a7a9 U YIPaKHEHUH I10 2 63aHmTa
Tpancdopmaropb teme: IlpuHnun pelcTBUS W YCTPOKCTBO na Opa6T0pHHX
oHO(a3HOTO Tpancdopmaropa. Pexumbl papor.
paboTsl. Tumel TpaHCHOPMATOPOB.
[IpopaboTka KOHCIEKTOB 3aHATHSA, Y4YEOHBIX KonTpoinb ycBoeHUs
M3JJaHUH WM CIHeluaJbHOM  TEXHUYECKOU 3HAHUM MPOBOJUTCA
Tema 1.10. JTUTEPATYPHI, PEIICHNE 3a7a9 U YIPAKHEHHUH I10 2 B (hopme
OCHOBEI 3JIEKTPONPHUBO/IA teme: [lomstme 00 siexTpompuBoge. PexxuMer TECTUPOBAHUS U
paboTEhI u CXEMBI yIpaBlICHUS KOHTPOJIBHBIX paloT.
9NEKTPOABHUIATEISMH.
Tema 1.11. IIpopaboTka KOHCIIEKTOB 3aHATHS, YYEOHBIX K
Ilepenava u pactipesiefieHie | M34aHUM W CICHHAIBHOM  TEXHHYECKON 3}?;113154) J;%Zgg;;};g
AIEKTPUIECKON IHEPTUN JTUTEPATYPHI, PEIICHUE 33729 U YIPAKHEHHUH 110 B OpMeE
TeMe: Haznauenue, KJ1accu (UK u 1
YCTPOHCTBO MEKTpHYecKuX cereil. lIpocreiime K oiiggﬁl;%i?sﬂpggm
CXEMBI SJICKTPUYCCKUX CCTCH. )
D1eKTpo0OEe30IaCHOCTb.
Paszgen 2. JiiekTpoHuKa 28
[IpopaboTka KOHCIEKTOB 3aHATHSA, Y4YEOHBIX
Tema 2.1, W3JaHUI 51 CIIeUAJIbHON TeXHI/IqecVKOI‘/’I KOHTp?J'IL YCBOCHHUS
DOU3IICOKIE TUTEPATYpPHI, PEIICHNEe 3a7a4 U YIPaKHEHUH I10 3HAHUN TPOBOIUTCS
OCHOBEI TeMe: dusnveckre OCHOBBI paboTEI 2 B opme
SIEKTPOHHK MOJTYTIPOBOAHUKOBBIX MPHOOPOB. Bumbl mprubopos TECTHPOBAHUS U
U UX XapaKTepUCTUKH, U MapKUpoBKa. [Ipomecch KOHTPOJIBHBIX padoT.
ANEKTPOIPOBOAUMOCTH MOJTYIIPOBOAHUKOB.
®opmMupoBaHue P — N nepexoa.
IIpopaboTka KOHCIEKTOB 3aHATHS, YYEOHBIX
W3JaHUM W CHEUUATBHOM  TEXHHYECKOH
TUTEPATYPHI, PENICHUE 3a7a4 U YIPAKHSHHUH 10 Brimonuenue u
Tema 2.2. TeMe: VYerpoiicTso, MIPUHLIMIT paboThI 3aluTa
[MonynpoBOAHUKOBBIE MOJIYTIPOBOJAHUKOBBIX ~ JINOJIOB,  THUPUCTOPOB, 6 nabopaToOpHBIX
pUOOPHI TPaH3UCTOPOB. Nx BOJIbTaMIIEPHBIE paoor.
XapaKTePUCTUKH. [TpuaIIMI paboTsI
MTOJTYTIPOBOHUKOBBIX TPHOOPOB C BHYTPEHHUM
dhoToapdexrom.
IIpopaboTka KOHCIIEKTOB 3aHATHS, YYCOHBIX
M3JaHUIl M CHCUMAIbHOH  TEXHHYECKOH BRIHOHEHIE I
Tema 2.3, nnTepaTﬁlpH, pelueHne 3a1a4 ¥ ynpaKHEHUH 110 samuTa
DNEeKTPOHHBIE BBITPSIMUTEIH U z)egﬁ‘m Hpngup{nm TTOCTPOCHHA 8LIHP’IMHT6HGH’ 6 1abopaTOPHBIX
CTAGUITH3ATOpEI pabota BempsmMuTeneit. Croaxxuparonue paGoT.
(GUITBTPBL [TpuHIMITEI CTaOMIIN3AIHH.
VYerpoicTBo M pabora CTaOMIM3aTOPOB TOKA U
HaNpPsHKEHUsL.
Tewma 2.4. OCHOBHBIE  TIOHATUS W XapaKTEPUCTUKHU 4 Brinonnenue u
OO01mye npUHIUIHI YCHIUTENIbHOTO  Kackama. OOpaTHbIE  CBS3H. 3aImTa
MTOCTPOCHUS M pabOTHI CXeM | YCHIMTENN HU3KOH YacTOTHI, IIOCTOSTHHOTO TOKA. 1abopaTOPHBIX
JNeKTpHYecKuX ycunurened | MmmynscHble W HM30MpaTeNbHBIE  YCHUIIMTEIH. pabor.
PesxrMBbl paboThl YCHITUTENBHBIX 3JIEMEHTOB.
Tema 2.5. IIpopaboTka KOHCIIEKTOB 3aHATHS, YYCOHBIX 4 Brimonaenue u
ONEeKTPOHHBIC TEHEPATOPEI U | U3JAHUH W CHEIUATBHOW  TEXHHYECKOH 3aImTa
M3MEPUTEIbHBIC IPUOOPHI JTUTEPATYPHI, PEIICHUE 3a7a4 U YIPAKHESHHUH 110 1ab0PaTOPHBIX
TEME: ABTOr€HEPATOPBL. YcaoBus paboT.
caMOBO30Yy>KAECHUSI TeHepaTropoB. ['eHepaTopbl
CHUHYCOUJIAJIBHOTO ¥ HMMITyJIbCHOTO HAaIpsDKEHHS.
Ocnmmtorpadal.

_ Tema2.6. [Tpopa6oTKa KOHCIIEKTOB 3aHATHA, ydIeGHBIX 4 Beinonnenue n
YcTpoiicTBa aBTOMATHKY U U3JaHUNM W CIHeNHaJbHOM  TexXHUYecKoi 3amuTa
BBIYHCIUTEILHON TEXHUKU JUTepaTypsl, pelleHHe 3ajad U yIPaKHeHHUil na6opa6Topme

mo teme: [loHATHe 0 JMOrMYecKUX Oomepanuix U paoor.
crrocobax ux peanusanuy. OCHOBHBIE 3JIeMEHTEI
aBTOMATHKH.

Tema 2.7. IIpopaboTKka KOHCIIEKTOB 3aHATHSA, YYCOHBIX 2 KoHTpons ycBOCHHS

Muxkponpoiieccopbl 1 MUKPO -
O9BM

A30aHuN u CIIeIMaabHON TEXHUYECKOU
JIUTEPATYPhl, PEUIEHHUE 3aJa4 U YNPAKHEHUH 1O

3HaHUI NPOBOJUTCA
B hopme




TEeMe: Haznauenwue, (hyHKIIH TECTUPOBAHUS U
MUKPOTIPOIIECCOPOB. ApXUTeKTYypa KOHTPOJIBHBIX paboT.
MHKPOTIPOLIECCOPOB. Opranuzanust  paboThI

mepconana 1mo pabore ¢ Mukpo-OBM Ha ocHOBE

MUKpOIIpoIieccopa Ha JKEIEe3HOJOPOKHOM

TPaHCIIOPTE.

OO0mume M0JI02KEHHUsI 0 CAMOCTOSITEIbHOM PadoTe CTYAEHTOB
Mo «JIEKTPOTEXHUKE U NIEKTPOHUKE)

OOmuit  00beM BpeMEHH, OTBOJUMBIM Ha BHEAYAMTOPHYIO CaMOCTOATEIbHYIO
paboTy, mpeacTaBisieT coO0H pa3HUIy MEXKIy MaKCUMaJIbHONH M 00s3aTeIbHON y4eOHOM
Harpy3Koil, OTBEICHHOW Ha H3y4Y€HHE Y4YEOHOM IUCUUIUIMHBI WM TpO(eCCHOHAIBHOTO
monyia. ®I'OC mo JIuCHUIUIMHE NpEeIyCMaTpUBAaeT OCBOEHHUE CIEAYIOIUX OOIUX U
po(heCCUOHATIBHBIX KOMIIETEHIIUH:

OK 01. BreiOupare crnocoObl pemieHus 3aaady  Npo(eCCUOHATBHOW  JIEATEIbHOCTH
IPUMEHHUTENBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnosp30BaTb COBPEMEHHBIE CpEJICTBA IIOMCKA, aHAIW3a M HWHTEPIpPETalnn
uH(pOopMaluu U HHPOPMALIMOHHBIE TEXHOJIOTHUH I BBIIIOJHEHUS 3a/1a4 NPOPECCUOHATbHON
NEeSATENbHOCTH;

OK 03. [InanupoBath U peayM30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATENBCKYIO  JEATEIBHOCTh B MPOQECCHOHAIBHOM  cdepe,
MCIIOJIb30BaTh 3HAHMS 110 (DMHAHCOBOM I'PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYAIIHIX;
OK 04. O} dexTrBHO B3aUMOIEHCTBOBATh U padOTATh B KOJJIEKTUBE U KOMaH/IE;

I[IK 2.2. IIpou3BOAWTH PEMOHT M CTPOMUTEIBCTBO JKEJIEC3HOAOPOKHOIO IIyTH C
UCITOJIb30BAaHUEM CPEJICTB MEXAHU3ALUH.

IIK 2.3. KoHTponupoBaTh KadyeCTBO TEKYLIETO COACPKAHUS IIyTH, PEMOHTHBIX WU
CTPOUTEIBHBIX PabOT, OPraHNU30BBIBATH UX MPUEMKY.

I[IK 3.1. OO6ecnieunBaTh BBHINOJHEHHWE TPEOOBAHMI K OCHOBHBIM DJIEMEHTAM U
KOHCTPYKLMHU 3EMJITHOTO II0JIOTHA, MEPEE3/10B, MYTEBbIX U CUTHAIBHBIX 3HAKOB, BEPXHEIO
CTPOEHHUS MyTH.

I[IK 3.2. OOecneuuBath TpeOOBaHUS K HMCKYCCTBEHHBIM COOPYXEHHUSIM Ha
KEJIE3HOOPOKHOM TPAHCIIOPTE.

IIK 4.4. ObGecnieunBath COOJIIOZICHUE TEXHUKHA O€30MAaCHOCTH U OXpaHbl TpyJa Ha
MPOU3BOJCTBEHHOM YYacCTKe, MPOBOAUTH MPOPUIAKTUUECKUE MEPONPUATUS U OOydeHue
nepcoHarna.

CamocTtosiTenpHass paboTa Mo «DIEKTPOTEXHUKE W DIEKTPOHUKE» — ITO YIPABISIEMBIH
MPOIIECC CaMOCTOSITEIBHOW JESATEIBbHOCTA CTYJICHTOB, OOECIEUMBAIOIIMKN peaTn3aluio
1eJIei 1 3a1a4 1Mo OBJIAJCHUIO0 HEOOXOUMBIM 00bEMOM 3HAHWN, YMEHUN W HABBIKOB, OTIBITA
TBOPYECKOW pabOThl H Pa3BUTHIO TPO(PECCHOHATBHBIX HWHTEUICKTYalbHO-BOJICBBIX,
HPaBCTBEHHBIX KadyecTB Oyaymiero crneruanucrta. CamocrosiTenbHas paboTa CTyICHTOB IO
Kypcy «DJEeKTPOTEXHUKA W AJIEKTPOHHUKA» SBISACTCS BAXKHOW COCTABHOW YacThIO y4eOHO-
BOCITUTATEILHOTO MPOIIECCa M UMEET IEJbI0: 3aKPENUTh U yriIyOuTh 3HAHUS, MOTYYCHHBIC
Ha TEOPETHMUYECKHX ¢ TPAKTUYCCKUX 3aHSATHSAX; BBINIOJHUTH KOHTPOJIBHOE 3aJaHUE
(KOHTPOJIbHYIO paboOTy); TEOPETUYECKYH0 TMOATOTOBKY K TMPAKTUUYECKUM 3aHATHSIM;
MOATOTOBUTRCS K TpeAcTosmeMy — 3a4€Ty MO  JUCHUIUIMHE;  (OPMHUPOBATH
CaMOCTOSTEIILHOCTh M MHUITMATUBY B TIOMCKE W MPUOOPETCHUHM 3HAHUM, a TAK)KEe YMEHUS U
HaBBIKK 00pa0bOTKH pe3yiabTaToB HaOmoneHnid. OCHOBHBIM M TPEHMYIIECTBEHHBIM BHUIOM
CaMOCTOSATENIbHON paboThl CTY/ACHTOB SIBIseTCS UX paboTa ¢ pPEKOMEHJIOBAHHOU




JUTEPATYpO, HamNpaBlIEHHAss HA OCBOEHUE MporpaMmbl kypca. CamocTosTenbHas padoTa
JIOJDKHA HOCUTh CUCTEMATHYECKU U HEMPEPHIBHBIM XapaKTep B TEYEHUE BCETO CEMECTpa
(nepuoma mexay cObopamu). Bpemst nisi caMOCTOSTENbHOW pabOThI OTBOJAUTCA KaXIbIM
CTYJIEHTOM, UCXOJs U3 (PAKTUYECKOrO YpOBHS 3HAHWUW, YMEHUH U HABBIKOB MO Kypcy. [lpu
3TOM Ha pa30BOE€ M3y4yeHHE y4eOHOIrO MaTepuaa >KeJaTelIbHO BBIJIEIATH HE MEHEE OJHOTO
yaca. Bwimenstor qBa BUlla CaMOCTOSITEIbHON paOOThI:
- ayJuTOpHAasi, BBIMOJHIETCA HA 3aHATUSAX MOJ PYKOBOJCTBOM IMpENOAAaBaTeNiss U MO €ro
3a/IaHHIO; - BHEAYJIUTOPHAsI, BBIIIOIHAETCS CTYJIEHTOM IO 33JaHUI0 IpernojaBaress, Ho 0e3
€ro HeMmoOCPECTBEHHOTO y4aCTHSI.

OcHOBHBIE BHUJIBI AyJUTOPHOM CaMOCTOSITEILHOM palOOThl CTYACHTOB MpPU HU3YYEHUU
JUCHUTUIAHBI « DJIEKTPOTEXHUKA U AJIEKTPOHUKA:
- OTBETHI Ha MPOOJIEMHBIE BOTIPOCHI MPEINOIaBaTENs;
- (hopMyTHpOBKA BOMPOCOB CTYyIEHTaM, MPETOJaBaATENIO;
- BBIIIOJIHEHHE MMCbMEHHBIX 3a/IaHUM, TECTUPOBAHHE;
- BBITIOJTHEHHE TBOPYECKUX padoT;
- BBICTYIUIEHHE C COOOILIEHUEM 10 HOBOMY MaTepHaly;
- KOHCTIEKTUPOBaHMUE, paboTa ¢ KHUTOM;
- BBITIOJIHEHHE JIA0OPATOPHBIX paboT.

OcHOBHbIE BUBl BHEAYJUTOPHON CaMOCTOATENHHON pabOThl CTYACHTOB IMPU H3YYCHHUU
TUCHUTUIAHBI « DJIEKTPOTEXHUKA U AIEKTPOHUKA:
- paboTa ¢ yueOHUKOM;
- KOHCIIEKTUPOBAHUE OTAEIBHOTO BOIIPOCA IPOUIEHHON TEMBI;
- paboTa co CIpaBOYHOM JIUTEPATYPOH;
- OJITOTOBKA COOOIIEHUH K BBICTYIIJICHUIO HA YPOKE;
- IOATOTOBKA pedepaToB;
-COCTaBJIEHUE KPOCCBOP/IOB;
- pelieHue 3a1ay;
- U3TOTOBJICHUE HATJISAHBIX TOCOOUH, MPUOOPOB;
- ucroib3oBanue MHTepHeTa.

CamocrosiTenbHas paboTa CTYJACHTOB MPOBOJAUTCS C LIETBIO:
-CUCTEMATHU3alUH U 3aKPEIUIEHUS MOJYyYEHHBIX 3HAHUM U TPAKTUYECKUX YMEHHUM U HABBIKOB
CTYJICHTOB;
- yrIyOJieHus U paclIMPEHUs TEOPETHUECKUX 3HAHUM;
- (opMmupoBaHUST YMEHUN HCMOJB30BaTh CIHEHHANIBHYIO, CIPaBOYHYIO JIUTEpaTypy,
NHrepHer;
- Ppa3BUTHS TO3HABATEIBHBIX CIIOCOOHOCTEH W AaKTUBHOCTH CTYACHTOB, TBOPYECKOMN
WHUIIMATUBBI, CAMOCTOSITEIbHOCTU, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;
- (opMHUpPOBaHUS CAMOCTOSITEJIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHUIO M CAaMOpEAIN3alllH;
- pa3BUTUSL  HCCIENOBATENbCKUX 3HaHUW. JIUMUT BpemMeHU IS MPOBEICHUS
CaMOCTOSATENIbHON  pabOThl  CTYACHTOB  ayJUTOPHO  OTBOJUTCS  MpErojiaBaresieM
HETMOCPEJICTBEHHO Ha YypOKe, I KaXIoro Buiaa paboThl ompeneneHHbl. Bpems Ha
BHEAYJIUTOPHYIO CAMOCTOSITEIbHYIO pabOTy CTylIeHTOB Oepercs B pacuere 30% oT Bcero
y4eOHOTO BPEMEHH, OTBEJACHHOTO HA M3yY€HHE MUCIMIUIMHBI. JTO cocTaBisieT 39 yacoB
OcHoBHOM (opMOM KOHTPOJS 3a CaMOCTOSITENIbHOW pPab0OTOM CTyJEHTa SBJISIOTCS
MPaKTUYECKHUE U TAOOPATOPHBIE 3aHATHS, UX 3amuTa. KOHTpOIbHBIE paOOThHI, MPOBOANMBIC B
cootBercTBUM ¢ KTII 1 paboueii mporpaMMoi TUCITUTIIIMHBI, SIBJISIFOTCS BAXXHBIM CPEJICTBOM
MPOBEPKH YPOBHS 3HAHUW, YMEHHH W HaBBIKOB. MaccoBoil (popMoi KOHTPOJIS SIBISIOTCS
3a4eThl U 3K3aMeHbl. KpuTepusMu OLIEHKH pe3yJIbTaTOB BHEAYJUTOPHON CaMOCTOSITEIbHOM
paboThI CTYJIEHTA SIBIISIOTCS:
- YPOBEHb OCBOEHHUS CTYICHTOM y4eOHOIr0 MaTrepuana;
- YMEHHE CTYJIEHTa UCI0JIb30BATh TEOPETUUECKUE 3HAHUS MIPU PEIICHUU 33/1a4;
- 000CHOBAHHOCTb U YE€TKOCTh U3JIOKEHHUS OTBETA;
- ohopmIIeHHE MaTepuaia B COOTBETCTBUH C TPEOOBAHUSIMU.



CamocrosiTesibHAsA pa00oTa CTY/I€HTOB MPHU U3y4YeHNH HOBOI0 MaTepuasia

Paboty mo QopmupoBaHMIO YMEHHUH, OO0ECIEUMBAIOLUIUX CAMOCTOSITENIBHOE H3Y4YEHHE
CTYJIEHTOM HOBOT'O Marepuaja, Hy’KHO HauyMHaTh Ha ypoke. MOXHO MPENIOXKHUTh TPYyIIIe
CaMOCTOSITEJIPHO HM3YyYWUTh TOT WJIM WHOM MaTepuan ydyeOHuKa. J[is mpoBeneHus: Takoiu
paboThl, BO-MePBBIX, MPEMOIaBATENb JODKEH OBITh YOCKACH, YTO KaXK/BIA CTYIEHT TOTOB K
HEl, BO-BTOPBIX, CTYJACHT JOJDKEH 3HATh, YTO KOHKPETHO OH JOJDKEH 3HATh M YMETH MOCTE
OpoBeAeHUs 3T0 paboThl. CUCTEMON NpPEeABAapUTENbHBIX 33aJaHUI, YCTHBIX M MHCbMEHHBIX
yOpa)XHEHUH  MpernojaBaTeNio  CIEAyeT  HOJArOTOBUTh  HeoOXoaumyro  0asy,
00ecneurBaroIly0 CaMOCTOSITENIBHOCTh B 3TON pabote. CrienuanbHble BOIIPOCHI U 3aJjaHus,
OpPUEHTHUPYIOIINE CTYACHTOB U BEIyIIME K KOHEUHOM 11eNU JaHHOM padoThl, 3apaHee MOYKHO
HamUcaTh Ha JOCKe (WM MpOEIUpoBaTh Ha dKpaH). Ilpu Hamuuum BOMPOCOB B y4eOHHKE
MOKHO TIPOCTO YKa3aTb, Ha KaKH€ BOIPOCHI CTYJIEHT JOJDKEH YMETb OTBETUTh, H3y4UUB
naHHbIA Matepuan. Cpenu BOMPOCOB K pabOTe MOXKHO MpeasiaraTb M Takue, OTBETa Ha
KOTOpBIE HEMOCPEJCTBEHHO HET B Y4YeOHHKE, U TO03TOMY TpeOYIOTCSI HEKOTOpbIE
Pa3MBILUICHHS CTyJeHTa. BO3MOXKHO, HE BCE CTYJIEHTHI CYMEIOT OTBETUTh Ha HUX. OmHaxo,
KaKaas caMOCTOATEIbHAsI padboTa 10 M3YyYEHUI0 HOBOI'O MaTepuaja JOJDKHA 005S3aTelbHO
3aBepUIaTbCsl MPOBEPKOM MOHMMAHUS M3Yy4EeHHOTOo. JKenareabHO, 4TOOBI CaMOCTOSITENIBHO
M3YYEHHBII Ha ypoKe Marepuaj ObUT M 3aKperuieH 37ech ke. B aToM cimyuyae noma ero
MPUAETCS MOBTOPSATH JIUIIb OTAEIBHBIM CTYAEHTaM, W MEePErpy3Ku JTOMalTHUMU 33JaHUSMH
He Oynet. Bonpoc o TOM, CKOJIbKO BpEMEHH HPUIETCS TPATUTh HA BBIIOJHEHUE JOMAITHETO
3aJlaHHsl, BO MHOTOM 3aBHUCHT OT TOTO, KaK MOHAT CTYJEHTOM MaTepuaj Ha YpPOKE U KaK OH
3aKperuieH. A 3TO, B CBOIO OYEpEe/b, 00ECIEUMBAECTCS HAJIMYHUEM Y CTYJCHTOB YMEHHUU H
HaBBIKOB CAMOCTOATEIbHOW pabOTBl M HaBBIKOB ydeOHoro Ttpyna. Heobxoaumo
palMOHAIBHO BBIACIUTh MaTepuan [JIsl CaMOCTOSATEIbHOTO HM3YYEHHS B COYETAHUU C
apyrumu popMamu padoTBhl.

CamocrosiTesibHast pad0Ta CTYJICHTOB NPH PellIeHUH 32124

B mpotiecce nzydeHus: TUCHUILTAHBI HAPSAY C HEKOTOPHIMU TEOPETHUECKUMU CBEICHUSIMU
CTYJICHTHI OBJIQJICBAIOT ONPEACICHHBIMU TpUeMaMH perieHus 3amad. OObIYHO C TaKUMU
npueMaMy 3HAKOMHUT caM TIperojaBaTreib, MOKa3bIBas pEIICHHE 3a7ad HOBOTO oOpasiia.
HawnbGonee 3((EeKTUBHBIM MPU ATOM SBJISIETCS TaKOW MOAXOJ, TIPH KOTOPOM TPETIOIaBaTelh
packphIBaeT TMepel CTYACHTAMH TEXHOJIOTHIO PEIIeHUs 3a]add, ITOKa3bIBacT, 4YeM
MOTHUBHPOBAHO MPUMEHEHHWE HEKOTOPOTO METO/a PEIICHHs, YeM OOYCJIOBIIEH BHIOOP TOTO
WJIM MHOTO ITyTH.

Pabora Hax 3agadeit To)ke MOXKET OBITh MOJTHOCTHIO CAMOCTOSITEIILHOM PabOTOM CTY/ICHTOB.
OHa npecneayeT HECKOJIBKO 1ENei:

- TPOAOIKHUTH (HOPMHUPOBAHWE YMEHHUH CaMOCTOSITEIIPHO H3y4aTh TEKCT, KOTOPBIA B
JTAHHOM ClTydae MpeACTaBiIsieT co0oi 3a1a4y;

- 00y4UTh PACCYKICHUSIM;

- 00y4uTh OPOPMIICHUIO PEIICHUS 3aa4.

K Tomy ke cTymeHThl OyayT 3HATh, YTO Y HHX HMEETCS 00pasell pacCyXICHHH U
oopMIICHUS 3a/1a9l, K KOTOPOMY OHH MOTYT OOPaTUThCS NIPH PEUICHUHN APYTOW 3a1a9d WiTH
P MPOBEPKE MPABUIBHOCTH CBOETO perieHus. HempeMeHHbIM yCIIOBHEM YCBOCHUSI HOBBIX
TEOPETHUECKUX CBEICHWA W OBJAJCHUS HOBBIMH TPUEMAaMH PCIICHUS 3a/1ad SBISCTCS
BBITIOJITHCHHUE CTYJICHTAMH TPCHHUPOBOYHBIX YIPAKHEHHM, B X0A¢ KOTOPOTO MPHUOOPETCHHBIC
3HAHUS CTAHOBSATCS TIOJIHBIM JIOCTOSIHUEM CTyAeHTOB. Kak WM3BECTHO, CYIIECTBYIOT JBE
dbopMBl  OpraHu3aI TaKOW TPEHHPOBOYHOW paboOThl - (poHTaNbHAas paboTra W
camocTosTeNbHas padborta. @poHTabHAS paboTa - 3TO TPAAUIIMOHHAS, TABHO CIOKUBIIASICS
dopma. CxeMaTUYECKH €€ MOXKHO OTMHCAaTh TaK: OJWH W3 CTYJICHTOB BBHIMIOJHSCT 3aJaHUE Ha
JIOCKE, OCTAJIbHBIC BBITIOJIHAIOT 3TO JK€ 3adaHue B TeTpaasx. CamocTosTenbHas paboTa
CTYJICHTOB Ha ypOKE COCTOWT B BBINMOJHECHUU O€3 MOMOIIU IMPETOaaBaTeNsi U TOBAPHUIICH



HEKOTOpOTro 3aaHus. bosbiine BO3MOXHOCTH ISl IOJATOTOBKU CTYACHTOB K TBOPYECKOMY
TPYAy W CaMOCTOSTCILHOMY IOIOJHCHHIO 3HAHUH WMEET CaMOCTOSITEIILHOE BBITOJTHCHUE
3amaHuid. B aTOoM ciydae cTyneHT 0e3 KakoW-auM00 IMOMOINM JIOJDKEH HAMETHTh ITyTH
peleH s, MPaBUJILHO BBIMOJHUTH BCE MOCTPOCHUS, PeoOpa30BaHusl, BEIYUCIICHUS U T. 1. B
TaKOM CJIy4ae MbBICIh CTyJeHTa paboTaeT HamOosiee wuHTeHCHBHO. OH mpuoOpeTaeT
NPaKTUYCCKUH HABBIK pa0OTBl B CUTYalldMH, C KOTOPOW €My HEOJHOKPATHO MPHUICTCS
CTAJIKMBAThCSI B TIOCICAYIONICH TPYAOBOW JeATeIbHOCTH. BMecTe ¢ TeM camocTosTeabHas
paboTa CTYIEHTOB HMMEET M CBOHM HEIOCTATKH. YCHJIUS CTyJIEHTa MOTYT OKa3aThCs
HammpacHBIMM M HE TPUBECTH K pe3yJabTaTy, €CIM OH HEJOCTATOYHO IOJTOTOBICH K
pEIICHNI0 TIOoCTaBlIeHHOW 3amadd. CTYIACHT HE CIBIIIUT KOMMEHTapHWeB K pEIICHUIO, a
paccyXJIeHHs, KOTOPbIC OH MPOBOJMT MBICICHHO, MOTYT OBITh HE BCErJa MPaBUIbHBIMH M
JOCTATOYHO TOJHBIMH, IPHYEM BO3MOXKHOCTH OOHAPYKUTh 3TO CTYACHT He nMeeT. BooOre
IIPH CaMOCTOSITCIbHOM BBIMOJIHCHUH 3aJaHHHA MBICIHTEIbHBIC MPOIECCHl HE MOTYT OBITh
IPOKOHTPOJIMPOBAHBI TpernoaBaTesieM. [103ToMy Jake BEpHBIA OTBET MOXET OKa3aThCs
crydaiiHbiM.  McmpaBiieHne ommOOK, JOMYIICHHBIX IIPH  CaMOCTOSITEIIBHOH —pabore,
MIPOUCXOJUT B XOJI¢ €€ INMPOBEPKH II0 OKOHYAHWU Bcedl paboThl. [103TOMY, BBITOIHSS
yIpaXHEHHE CaMOCTOSATENIBHO, CTYACHT, HE YCBOMBIIMM MaTepUal, MOXET MOBTOPATHh OJIHY
U Ty K€ OIIMOKY OT IpHMepa K IPUMEPY, U HEBOJBHO 3aKPEIHUTh HENPABHILHBIA aJTOPHTM.

CamocTosiTesibHAsi padoTa CTYJIEHTOB NPH BbINOJHEHUU MPAKTHYECKUX PadoT

BoinonHenne mnpakTHdecKMX pabOT SABISETCS IMPOBEPKOM 3HAHUM CTYAEHTOB IO
onpeneneHHol TeMe. CTyA€HT MOKEH CaMOCTOSITENbHO PEIIMTh CBOK IPAKTUYECKYIO
padoty, 0pOPMUTH U 3aLTUTUTH €E.

BrinonHenne npakTuueckux padboT HauMHAETCs MOCIIEe ONPEIeIeHUs HOMepa BapuaHTa (1o
KypHaiy). 3aJaHus, KOTOpble HEOOXOAMMO BBIIOJHUTH 1O JAHHOMY BapHUaHTy,
BBIOMPAIOTCS U3 TEpEeYHs, NPUBEAEHHOIO B MPHUMEPHON TEMATUKE MPAKTHYECKUX padoT
(mpakTtryeckux 3aaaHui). CTyIEHT AOKEH MPOSBUTh MAaKCUMYM CaMOCTOSITEIbHOCTH.
Odopminennas mpakTuueckas padoTta (IpakTUUECKOE 3aJlaHKMe) CHACTCs MpenojaBaTeo.
CryneHThl, HE MOJIyYMBIIME 3a4E€T 3a MPAKTHUYECKYI0 padoTy (IIpakTHYECKOE 3aJlaHuE), K
ciaue 3auéra 1o Kypcy He aomyckatorcs. [Ipaktudeckas pabota (IpakTHUECKOE 3aJlaHUE)
opopmisiercss Ha auctax gopmara A4 (210-297 mm). Bua npencraBieHus MpaKTUYECKON
paboThI - PYKOIMCHBIA WM MAIIMHONMCHBIN ONpPENEesieTCs] CTyI€HTOM, UCXOAS U3 JIMYHBIX
CKJIOHHOCTEW U BO3MOKHOCTEH. OO111ee TpeOOBaHNHE K pyKOIMCHBIM pad0TaM — OHU JJOJIKHBI
ObITh YMTAEMBI, T.€. JOCTYNMHBIMU JI MPOYTEHUS IPYTUMHU JIIOJAbBMU U HE COAEpPKaTh
HEOJIHO3HAYHO BOCHpPUHMMAaeMbIX OykB. Ilpu mpencraBieHuu paOOThl B MalIMHOIKCHOM
BHJI€ HEOOXOJMMO BBIJEPKUBATh CIEAYIONIME MapaMeTphl TEKCTOBOIO IMpoOIeccopa: MOJIA:
BEpXHEe — 2 CM; HIKHee — 2 cMm; JieBoe — 2,5 cM; mpaBoe — 1,5 cm; nepemn€r — 0 cM;
KOJOHTUTYIBI — 1,25 cM; mpudt — Times New Roman; Beicota mpudra — 14; opueHTarms
CTpaHUIIbl — KHIKHAs; OTCTyN ab3ama — 1,25 cM; MeKCTPOYHOE PacCTOSHUE — OJIMHAPHOE;
BBHIDABHMBAHUE — IO IMUPHUHE; CTHJIb TEKCTa — OOBIYHBIA. 3aJaHUs M HMX PEIICHUS
(He3aBUCHMMO OT BapHaHTa O(OPMIICHHS) H3JIararoTcid (HE OCTaBISISl MYCThIE CTPOKH)
MOCJIEIOBATEIbHO, Ha OJHOM CTOPOHE KaxAoW cTpaHulbl. [Ipu OTCYTCTBUM pelIeHHS
u3Jlarath 3aJlaHue He 00s3aTeNIbHO, T.K. OHO 3aBEJOMO HeE BBINOJHEHO. Bce crpanHwmiibl,
UCKIIIOYass TUTYJIbHBIM JUCT, Hymepyrorca. OOpasel TUTYJIBHOIO JIMCTa KOHTPOJBHOIO
3aJlaHus TIPUBEJICH B MPWJIOKEHUH |; TpaKTU4YECKON paboThl — B mpuiiokenun 2. OgHoM U3
¢dbopM OKazaHUS MOMOIIM CTYJEHTaM B CaMOCTOSATEIbHOM H3yUY€HUHU y4eOHOTo MaTrepuaia
ABJISIIOTCS  KOHCYJIbTAllMW, MPOBOJMMBIE TMpenojaaBaTeneM. Kaxaplii mnpenoaaBaTeb
COCTABJISIET PACIIMCAaHUE KOHCYJbTAlU ¢ YKa3aHUEM JHEH, 4acoB, MECTA MX IPOBEICHHUS U
KOHCYJIbTUPYIOLIErO IpenojaBaress. J(OMoJHUTENbHOE BpEMs MPOBEAEHUST KOHCYJIbTALMM
MpEnoiaBaTesisIMU M0 Kypcey cienyeT yTouHsaTh. [locenieHne KOHCYIbTalUid CTyAEHTAMU
no6poBosibHOe. KoHCynbTanMu NpPOBOJATCS HHAUBUAYalbHbIE. WX 1ensaMu SBISIOTCS
pPa3bACHEHHE BOMPOCOB, BO3HUKAIOUIMX Y O0y4Yae€MbIX MPHU CAMOCTOSTEILHOM H3YYEHHH
y4eOHOro Marepuajga M TOJATOTOBKE KOHTPOJBHOM pabOThl (KOHTPOJIBHOTO 3aJaHusi),



yrayOJeHue U 3aKperieHue 3HaHWM MO OTAENbHBIM BONpPOCaM M TeMaM Kypca, OKa3aHue
METOINYECKON MOMOIIU B BBIOOpPE PallMOHAIBHBIX METOJ0B CAMOCTOSATENbHON paboTsl. [1pu
HE0OXoauMOoCcTU (IO TPOCKOE CTapOCThl Y4YEOHOW Tpymmbl) MOTYT TPOBOAUTHECA U
IpYNIOBbIE KOHCyJbTauuHU. CleNyeT TakXke OTMETUTh, YTO IO 3aJaHUSIM KOHTPOJbHOU
paboThl (KOHTPOJBHOTO 3aJaHus), TPEOYIONUM TMPOBEACHUS CJIOKHBIX BBIUYMCIICHUH,
[[eJ1ecCo00pa3HO  HMCMOJb30BaTh  COOTBETCTBYIOIIME  MPUKIAJAHBIE  MPOTPAMMBI  JUIS
IIEPCOHAILHOIO KOMIBIOTEpa (Hampumep, TaOIMuHBIA Iporeccop Microsoft Excel).
KoppekTHoe mnpuMeHeHre TaKuxX MNporpamMM IO3BOJUT COKOHOMHUTH BpeMsl U H30€XKaTb
BO3MOYHBIX OIIMOOK B BHIYUCICHUSX.

Pemienune 3agad mo 3JIEKTPOTEXHUKE. B MUCHUIIIIMHE 3JIEKTPOTEXHUKA CIIEIYET VACIHUTh
BHHMAHUE DJJICKTPUYECKHM LENSAM MOCTOSIHHOTO TOKAa, MArHUTHBIM LEMSAM, LENsIM
nepeMEeHHOro Toka U TpexdaszHbiM 1ensiM. Hago ObITh BHUMATEIBHBIM MPU pacuéTe 000
AIIEKTPUYECKON 1IETTH U YMEHUEM MPUMEHUTh 3aKkoHbl OMA, Kupxroda asis 3JeKTpruiecKux
LEIEeN MOCTOSHHOTO U IEPEMEHHOIO TOK Al MarHUTHBIX LIETIEH.

OOmme cBeneHHs O BBITIOJIHCHWH, OMOPMIICHWH W 3amuTe 3amaHus. [lepem Tem, kak
MPUCTYNIUTh K PEIICHUI0 3aJaHus, HEOOXOIUMO ITOBTOPUTH OCHOBHBIE TEOPETHUYECKHEC
MOJIOKEHUSI DJIEKTPOTEXHUKM M METONbl pacuera »JJIEKTPUYECKUX LENel TaHHOU
npakTuiaeckor padbotel. [locie mpopabOTKu MaTepuaaoB JICKIHUM, MPAKTUYECKUX 3aHATUNA U
COOTBETCTBYIOIIUX DA3/EIOB YYCOHUKOB CJIEIYET IPOBEPUTH CBOM 3HAHMS TI0O KOHTPOJIbHBIM
BOIIPOCAM M pa300paTh MPUBEICHHBIC HIDKE METOIUYECKHE PEKOMEH Ay, Bapuantel cxem
W 3aJlaHiil yKa3aHbl B mpuiioxeHusx. [locie BoloaHeHUs 3aaaHusi ohopMIIsieTcsi OTUET B
COOTBETCTBUM C TPeOOBaHUAMH K OGMOPMIICHUIO MOSCHUTEIBHBIX 3alUCOK U TpadUyecKux
0003HaYeHuM, mpumMep ohopMIIEHUS] TUTYIBLHOIO JUCTA MOSICHUTEILHOW 3alTUCKU MPUBEACH
B npujiokeHun. Kaxknpiil aTam pacdyeTra DOJKEH COMPOBOXKIATHCS KPATKUMU MOSICHEHUSIMU.
BekTopHbie muarpaMMbl ClIeTyEeT BBITIOJHATH C YKa3aHUEM M COOJII0IeHHeM MacinTaba (mim
Ha MHJJTUMETPOBOM Oymare). Pe3yiabTaThl uccaeqoBaHui TOKHBI ObITh TPOAHATU3UPOBAHbI
U OOBSICHEHBI. 3a/laHME CAAETCS Ha MPOBEPKY IMPENOJaBaTeI0 B CPOKU, OMPEACICHHBIC
rpadukom yueOHOTO mpouecca. [IpaBUIbHO BBIMOJHEHHOE 3ajaHue 3amuinaetcs. [lpu
3alUTe CTYACHT JOJDKEH ObITh TOTOBBIM K OTBETY Ha KOHTPOJBHBIEC BOIIPOCHI, TPUBEICHHbBIC
B pazjielie, K OTBETY Ha JIIOOOW BOMPOC IO pacyeTy Iened MepeMeHHOro TOKa, a Takke K
pacyeTy NpoCThIX IEKTPUUECKUX CXEM U MOCTPOEHUIO BEKTOPHBIX THATPAMM.

OCHOBHBIMM  3aKOHaMH, ONPEACIISIIOUIUMHU pacuem dJIeKMpu4ecKkou yenu, SBISIOTCS
3akoHbl Kupxroda.

Ha ocnoBe 3akonoB Kupxrodga pazpaboTan psij NpaKTUYECKUX METOAOB pacuema
INeKMPUYECKUX Yyeneti NOCMOSHHO20 MOKd, TIO3BOJISIIOIIUX COKPATUTh BBIYUCICHUS
[IPU PacCUETe CIOKHBIX CXEM.

Cy11ecTBEHHO YNPOCTUTh BBIUUCIICHUS, @ B HEKOTOPBIX CIydasiX U CHUBUTH TPYJOEMKOCTh
pacuera, BO3MOXHO € MOMOIIbI0 IKBUBAJIEHTHBIX MPe00PA30BAHNM CXEMBI.

[IpeoOpasyror  mapajienbHbIe | MOCTAEAOBATENIbHBIE  COCAWHEHUS  DJIEMEHTOB,
COCIMHEHHUE «3BE3/1a» B DKBUBAJICHTHBIN «TPEYTOJbHUK» ¥ HA000pOT. OCYIIECTBISIIOT
3aMEeHy HMCTOYHMKAa TOKa SKBUBaJEHTHBIM HCTOYHUKOM JJIC. Memoodom sxeusaneHmuuix
npeobpazosanuli TCOPETUUECKH MOXKHO PACCUUTATh JIHO0YIO 1I€Th, U TPU ITOM UCIIOJIb30BATh
MPOCTHIC BBIUUCIUTENbHBIC cpeAcTBa. Min ke onmpeaesuTh TOK B KaKOW-Tu00 OHOUM BETBH,
0e3 pacuera TOKOB APYTUX y4aCTKOB IICTIH.

IIpumepsr  pacuera  JIMHEHMHBIX  DJJEKTPUYECKUX  LENEHM  IOCTOSIHHOIO  TOKa
C MCTIOJIb30BAaHUEM MemOo0ad 3KEUBANECHMHBIX NPeoOPa308aHUli TATIOBBIX CXEM COCIUHCHHUS
HMCTOYHHUKOB M TIOTPEOUTENICH SHEPTUHU, TPUBEACHBI paCUeTHBIE (hOPMYJIBI.

IIpumepsl pacuéra.

3agaua 1. Jns uenu (puc. 1), onpeoenume IKGUBATIEHMHOE
conpomueienue OTHOCUTEIBHO BXOJHBIX 3aKUMOB a—g, eciu u3BectHo: Ry =R, = 0,5
OM, R3 =8 OM, R4= R5: 1 OM, R6: 12 OM, R7: 15 OM, Rgz 2 OM, Rgz 10 OM, R10= 20
Om.



Puc. 1

Penienue
Haunewm sxseusanenmuvie  npeobpazoearusi CXeMbl cBeTBU  Hamboiee  yIaJCHHOU

OT MCTOYHHKA, T.€. OT 3aKMMOB a-(;
Ry = Ry + Ryg=10+20=30 O R, = 3045 440,

Ryy = Ry + Ry, =2+10=12 O Ry =883 _ 227202 6 oy

Ris = Ryy + Rs + Ry=6+1+1=80mM; R = Ry Bys _ 88

R, = R, +Ry5 + R,=0.5+4+0.5=5 Om.

3agaua 2. Onpedenumsv 3IK6UBAIEHMHOE CORPOMUBICHUE OTHOCUTEIBHO 3aKUMOB a—b,
ecii Ry =R, =Rz =Ry = Rs = Rg = 10 Om (puc.2, a).

/s R B R
1

bo

Puc. 2
Pemenue
[TpeobpazyeM coequHEeHHE «TpeyrobHHUK» f-0-C B SKBHBaJIEHTHYIO «3Be3ay». Onpenensiem
BEJIMYUHBI TIPEOOPa30BaHHBIX COMPOTUBIICHUH (puC. 2, 6):
[To ycnoBuio 3a1a4M BEIMYMHBI BCEX COMTPOTUBIICHUN PABHBI, 4 3HAUUT:
Ry =R;=R,=3330m
Ha mnpeoOpa3oBanHOil cxeMe TOJYyYWSIM TNapajljieIbHOE COCIUHEHHE BETBEH MEXIy

Y3JI1aMH e—b, TOrAa 9KeUsdjieHmHoe conpomuejieHue paBHO:

- 4(RC +R3_)A(Rf, + Ry )_ _ ;3,33+10)¢ 3,33+10) —6.67 Out
(R, +R3)+(R; +Rg) (333+10)+(333+10)

n TOorga sakeueajileHmHoe conpomuejieHue HCXOI[HOﬁ CXCMbI npcacTaBJICT

IIOCJICAOBATCIIbHOC COCINHCHUEC COHDOTHBHCHHﬁI
R, =R, + R +R,;=10+333+6,67=20 Onm.

Pac4yer nocJjieqoBareibHOM HeNU MEPEMEHHOT0 TOKA.

3agauya 6.

DJIeKTpUYecKas 1eMb, IIOKa3aHHAas Ha PHUCYHKE, TMHUTaeTCca OT HWCTOYHUKA
cunycouganbHoro Toka ¢ uactorod 200 I'm m wnampsbkenwem 120 B. Jlano: R =4 Ow,
L =6,37 mI'n, C = 159 mMx®.

Beruucnuth TOK B 1IeTH, HaNpPsDKEHUS HA BCEX y4yacTKax, akKTUBHYIO, PEaKTHUBHYIO, U
MOJHYI0 MOITHOCTHU. [IOCTpOUTH BEKTOPHYIO JUarpammy, TPEYroJdbHUKU CONPOTHUBICHUN U
MOIIIHOCTEH.



O

AHAJIN3 U pelleHue 3a1a4n
1. Beruucienue conpoTUBICHUN yYaCTKOB U BCEH 11eMU

NHIyKTUBHOE pEaKTUBHOE COHpOTI/IBJIeHI/Ie
X =2af L =2x3,14x200x6,37- 107 Om.
EMKOCTHOE peakTUBHOE CONPOTUBIICHHE
Xc=1/Q2nfC)=1/(2%3,14x200x159-10° ) Owm.
PeakTuBHOE M MOJIHOE CONTPOTHUBJICHUS BCEH IETIN:

X=X -Xe=30m Z=VR+X? =44 +3" =5 Q.
2. BeruucieHue Toka U HanpsHKeHUH Ha ydacTKax IeTru
Tok B nienu
I=U/7Z=120/5A.
Hanpspokenust Ha ygacTkax:
U =RI=96B;U,=X_1=192 B; U; =X 1=120 B.
3. Beruucienne MOIHOCTEN
AKTHBHAs MOIIIHOCTH
P=RI1°=U; 1=2304 Br.
PeakTuBHBIE MOIITHOCTH:
QL =X, I°=U, 1=4608 BAp; Qc = Xc I* = U; I = 2880 BAp.
ITonHast MOITHOCTH ETIH

$=TUI=/P? +(Q - Qc)’ =2880 o

W3 TpeyroiapHUKa ONpEAeNIUM BEIMYHUHY MOJHOIO CONMPOTHUBICHHS Z U yroy (pa3oBOro
C/IBHTa @

Z=R? + (X -Xc)? =5 On:

L_XC

X 3 .
= arctg = arctgi =37

CnenoBaTtenbHO, B JAHHOM LIENM TOK OTCTAET IO (pa3e OT HANpsIKEHUS Ha Yroj ¢. 3Has
BEJIMYMHY TOKa [, orpeaesnmM MOIHOCTH ISl OTAEIbHBIX JIIEMEHTOB U BCEHl LIETIH.

P =2304 Bt; Q_ = 4608 BAp; Qc = 2880 BAp.
S=+P* +(Q - Qc)’

TpeyronsHuk MomrHocTed B Macmtade: B 1 cm — 1000 Bt (BAp); (BA), moctpoum
(pI/IC 6 9.0) Ha OCHOBE BBIPKEHHS 151 MOJIHOW MOIIHOCTH

=P?+(QL- Qc)”.

BriObepem Macmita® mjisi TOKa W HaMpsDKEHUS] U CTPOMM BEKTOPHYIO JHarpaMmy.
BeKTOpHaH TarpaMMa HarpspDKeHUH CTPOMTCS Ha OCHOBE BTOporo 3akoHa Kupxroda mis
JaHHOM LIETH
U=U;+U,+ U,

IIpy mocnenoBaTebHOM COEJMHEHUH DJIEMEHTOB MOCTPOEHUE AMArpaMMbl HaYHHAKOT C
BEKTOpa TOKa [, 10 OTHOWIEHHIO K KOTOPOMY OPHEHTUPYIOTCS BEKTOpA HANpPHKEHMH Ha
y4acTKaxX UENU: HANpsHKEHHE Ha aKTHBHOM CONpoTHBAeHMM Uj COBHNAZAeT ¢ HUM IO
HalpaBJICHUIO, HaNpsHKeHHe Ha MHAYKTUBHOCTH Uj omepexaer ero Ha 90°, Ha eMKOCTH
orctaeT Ha 90°. ITonHoe HanpsikeHue U CTPOUTCS Kak UX BEKTOPHAs CyMMa.




ITapajieabHoe coeMHEHHE KAaTYIIKA HHAYKTHBHOCTH M1 KOHACHCATOpPAa
o °

/
R1 R2

o]

=/ c1 L1

(o,
Pacuer npomsBoguTCd HA OCHOBAaHWUM IIOCTPOCHUS BEKTOPHOM JUArpamMmbl, NpPH €€

NOCTPOCHUM HavallbHasi (aza HampsbkeHus (o) BblOupaercss paBHoit (0. B BeTBH C
KOHJIEHCATOPOM BEKTOp TOKa OyJeT OomepekaTh HalpsKeHHWe Ha yroia ¢i. B BeTBU C
KAaTYIIKOM BEKTOP TOKa OYAET OTCTaBaTh OT HANPSKEHUS HA YTOI ).

/
1 \
i

Toxu B BETBIX PaCCUYUTBIBAIOTCA 110 ¢)0pMy.]'IaMI
L7

I == 2 2
oz L =N R+ X

=arcco R
@ Z B

L?

L=—0: -
Pz Z, =R+ X,

= areco R\
(?2 * Zz >

Jlis ompeneneHus BETUYMHBI oOmiero Toka I, MOXHO BOCIOJIb30BAaThCA HECKOJIbKUMU
crocodamu:

a) I'padmyecku, noCTpOMB B MacIITa0E BEKTOPHYIO IUArpammy;

0) AHanUTHYECKH (MCTIOJIBb3Ys TEOPEMY KOCUHYCOB):

[=\I}+1}+2.1,-1,-cos(9, — o,

©— arct I '33?’?({%/?*‘12 -smg’cpz)\
1, -cosfo, )+ 1, -cos(,)

B) MeTo/10M TpeyrojibHUKa TOKOB:
Kaxnaplii TOK packiaJbIBaeTCsi Ha aKTUBHYIO cocTaBisomyo (I;) W peakTUBHYIO
cocrasisrontyo (Ip)

I
D4 p1 U
/

at
I =7, +1P, 1,=1, +Ip2

I, =1 -cos(¢) jal :f2 'COS((PZ}
I,=1-sin(9 ) 1,=1, sinf0,)

5 1.

JI71s1 HaX 0K JIeHHs OOIIEero TOKa HY>KHO CIIOKHUTh BEeKTOpa “ium *2

I=1+1,=1, +]a2+[p¥ +]p2



Jlnst onpeneneHuss BEIMYMHBI OOILIErO TOKAa BEKTOPA MEPECTABISIOTCS TaKUM 00pa3oM,
9TOOBI AKTUBHBIC YACTH TOKOB COCTABIISITM OJWH KAaTEeT TPEYroJbHUKA, & PEAKTUBHBIC YaCTH
BTOPOM KaTeT. OO TOK — TUIIOTEHY3a.

OnpenenuTh BEIWIUHY OOIIETO TOKA MOXKHO HCTIONBL3Ys Teopemy Iludaropa:
I= \/{ufﬂ1 + L, (1, +1, )

{fal + ‘{52 ]
{E} = arecos f

r) Meroa npoBOAMMOCTEM:

Haxoaum aktuBHY0 (g), peaktuBHYO (b) 1 moaHyto (y) MpOBOIUMOCTh BETBEH:

R, - X
g =—5 b =—7

R X,

g = 2: . 62 = Izi s
Z, Z,
2 2

Z: = _R- +J¥LZ ;
2 2 i

.= ipi=—
Yz £ ) 7

HaXOI[HM 3KBI/IBaJIeHTHYIO HpOBOHHMOCTB ICIIN.
8,=818 by=b+b,;

= 1
Ya =& +632 =7

ZB
R3zg3.233: 333 ’AXa:ba‘Zaz :Li
Ya Ya

LI
I=—=U-y,;

z, Y3

{2
o=arccos —2 i
\‘23

3agaua 7.

Pacder nmapannenpHON 1eny NepeMeHHOro TOKA.
JlaHa mapaienbHas 1enb MepeMEHHOro Toka: R =240wma; R, =300m; X, =32 S, =480 BA.
Onpenenuth napameTpsbl HENU U NOCTPOUTHh BEKTOPHYIO IUarpaMmy.

OmnpeensieM MOJHbIE COMMPOTHUBIIEHUS BETBEH
Zy=\R? + (XX, )? =242+ 327 =/1600 =40 Om




Z,= RT =+/30F =30 Om
S:ZI::*Z.: 16* 30 =480 BA
U, =2=%=-120B

31=4|:~
s, =12*z,=9*40 =360 Br
Cosa,=3*=2=0,6

Sina, = x—“z‘ixﬂ =2=08
Cosa,=72=2=1
Sin o, =%Xa = 0

Lz
L, =1, *C0Se«;,=3*0,6=1,8A
y =L *SiNe,=3*0,8=24 A
. =L *C0Sa,=4*1=4A
I, =L *SiNe;, =4*0=0A
L=1*R,=9%24=216Br
p,=13*R, =16 *30=480 Bt
216 +480 =696 Bt
Qs = Qxee — Qxea = (I * %) —(0)= *32=288 Bap
Qz = Qurz — Qxez :OBap
Q=10q, +q,=288 Bap
S=1*U=6,36*120=763,2 Bt
S =P+ Q=469 + 2887 = 753,2 Bt
16+4=58A
24+0=24A
| = @ + Lo + (o + 1p)? = /32,64 +576 =304 =6,36 A

0.
1

=y
b=
|

[ens TpexdazHOro NEPEMEHHOrO0 TOKA COCTOUT W3 TpeX(a3HOro HCTOYHUKA MUTAHUS,
Tpex(azHOro MOTPeOUTENS U MPOBOAHUKOB JIMHUH CBSI3H MEXK]Ty HUMHU.
CumMeTpuuHbIil Tpex(a3Hblii MCTOYHUK MHUTAHUS MOXKHO TIPEACTaBUTh B BHAEC TpeX
0/1HO(ha3HBIX UCTOYHUKOB, pAOOTAIOIIUX HA OJJTHOM YacTOTE C OJIMHAKOBBIM HANPSHDKEHHEM U
MMEIOIINX BpeMeHHOM yrou casura (a3 120°. ITu UCTOYHUKUA MOTYT COCAUHSTHLCS 3BE310U
WJIA TPEYTOJIbHUKOM.
[Ipu coenvHeHuu 3Be3/I0M YCIOBHBIE Hauyaja (a3 UCMOIB3YIOT JJIS TOIKIIOYECHHS Tpex
JUHEUHBIX MPOBOAHUKOB A, B, C, a xoHubl a3 00bEeAUHSAIOT B OJIHY TOYKY, HA3bIBAEMYIO
HEUTpallbHOM  TOYKOM  WCTOYHWMKA  TnuTaHus  (Tpexda3sHoOro  reHeparopa WU
Tpanchopmaropa). K 910t Touke MOXKET MOJKIIOUaThC HeUTpanbHbIA TpoBog N. Cxema
coeMHeHUs (a3 UCTOUHMKA MMUTAHUS 3BE3/I0M MPUBEICHA HA PUCYHKE a.

Hanpspkenue Mexay JUHEWHBIM W HEWTpadbHBIM IPOBOJAMHM Ha3biBaeTCs (a3HbIM, a
MEXAY JIMNHEMHBIMU TPOBOJAMU — JINHEWHBIM.

= C)E‘ G : o4
Uj «—
A U
" i
: u
U ==
= i<
oN eC

Puc. Cxemsbl coenuaenust a3 MCTOUHUKA TUTAHUS: a — 3BE€3/10M; O — TPEYTOJIbHUKOM

B KOMHJ’IGKCHOI/I d)ODMe 3alIuCu BBIDa)KeHI/I}I JJIA (I)aBHBIX HaHp}DKeHI/II/I HUMCKOT BU.
U=UB, U ~Le"~"B U. -Ce


http://electricalschool.info/main/osnovy/583-trekhfaznyjj-peremennyjj-tok.html
http://electricalschool.info/spravochnik/electroteh/771-raschet-cepejj-peremennogo-toka.html
http://electricalschool.info/spravochnik/electroteh/

CoOOTBETCTBYIOLIME UM JIMHEWHBIC HAIIPSHKCHUS TIPU COSAMHEHUU 3BE30M:
Up=U,~U=Ue" B, Upe=Y-U=U"B,
Uea=U-U=U,é¥ B.
3nece Up — moaynbs (asHOro HampspkeHUsT MCTOYHMKA nuTaHus, a Uil — Moayib
JUHEHMHOTrOo HampspbkeHus. B cumMerpuunoil TpéxdaszHoil cucteme, mpu coeAMHEHUU (a3

MCTOYHHUKA 3BE3/10M, MEXKIY dTUMU HANPSLDKEHUSIMU €CTh B3AUMOCBSI3b:
L‘-;: = ’J§ L-:.

[Ipu BximtoueHun ¢Ga3 TPEYroJbHUKOM (a3Hble MCTOYHUKM TUTAHUS COEAUHSIOT
ITOCJICAOBATEILHO B 3aMKHYTHIA KOHTYp (PHCYHOK 1, 0).

U3 Toyek 0ObequHEHHS] UCTOYHUKOB MEXIy COOOM BBHIBOAATCS TPHU JMHEHHBIX MPOBOJA A,
B, C, unymue x nHarpyske. 13 pucynka 1, 6 BUIHO, 4TO BBIBOJBI (Da3HBIX HCTOYHHKOB
MOAKIIOYEHBI K JIMHEHHBIM IIPOBOJHUKAM, a, CJIEJAOBATEIIbHO, TMPH COeAMHEHHH ¢a3
MCTOYHHKA TPEYTOJbHUKOM (ha3HbIe HANPSKEHUS paBHBI JTMHEHHBIM. HellTpanbHbIil TpoBoI
B ATOM CJIy4ae OTCYTCTBYET.

K Tpexdaznomy HCTOUYHUKY MOXET MOAKIIOYAThCSA Harpyska. [lo BenmnunHe u Xapaktepy
TpéxQazHas Harpy3Ka ObIBa€T CHMMETPUYHON U HECUMMETPUUHOM.

B cnywae cuMMeTpuyHOW HArpy3Kd KOMIUICKCHBIC COMPOTHBICHHS BceX TpEX a3
OJIMHAKOBBI, & €CJTH 3TH COTIPOTUBIICHUS PA3JIMYHBI, TO Harpy3Ka HECUMMETPUIHAS.

[Ipu nro6om xapaktepe Harpy3ku TpéxdasHas akTHUBHAS U PEAKTHBHAS MOIIHOCTU PaBHBI
COOTBETCTBEHHO CYMME AaKTHBHBIX W PEAKTUBHBIX MOIMHOCTEH oOTHenbHbIX (a3. Jlms
OIpeIeIeHHs STUX MOMIHOCTEH (ha3 MOXKHO BOCIIOJIb30BAThCS BHIPAKEHUEM
Se=Usly=F,+JO,
rae Ud,ld, — xoMIieke HampsokeHUsT U CONMPsDKEHHBIA KOMIUIEKC TOKa Ha (ase Harpysku;
Pd, Qd — akTuBHAS 1 peakTUBHAsI MOITHOCTH B (Da3e Harpy3KH.

Tpéxdasnas aktuBHas MorHOCTh: P = Pa + Pb + Pc
Tpéxdasznas peaktuBHast MouHOCcTh: Q = Qa + Qb + Qc
Tpéxdasnas moaHas MOITHOCTD:

S =JP*+ 0

Ha ¢da3zax narpy3ku HaxoJsT TUHEHHBbIC HANIPSDKEHHS] UCTOYHMKA TuTaHusl. Pa3HbIe TOKU B
Harpy3ke omnpelesistoT ¢ MoMoIblo 3akoHa Oma s ydactka nenu g = Ud/zd, rne U —
(da3HOe HampspDKeHHWE Ha Harpy3Ke (COOTBETCTBYIOIIEE JTUHEHHOE HANpSIKCHHE MCTOYHUKA
MUTaHus); Zh — MOJIHOE COMPOTUBIICHHE COOTBETCTBYIOMIEH (ha3bl HATPY3KH.

Toku B MMHEHHBIX TPOBOJAX OMPEACIAIOT depe3 (pa3Hbie Ha OCHOBAHWUHW TIEPBOTO 3aKOHA
Kupxroda mis kaxmoro ysa
I-l =£::.’~ —lfa: lB =£L'\: ‘Zx: !C :£: =3

3apaua 15. O6mMoTKH Tpex(a3HOro reHepaTopa COSIUHEHBI MO cXxeme ‘“3Be3na’, 3.7.C. B
Hux 220 B. IlocTpouTs BEKTOpPHBIE AMArPAMMBbI U ONPEAEIUTD JTUHEHHBIEC HANPSKCHUS JJIS
CXEMbl COEAMHEHUS, B KOTOPOW B OJHOM Touke cxoasaTcs: a) X Y Z 0) X BZB) X B C.
Hauana oomotok — A,B,C, koniel oomotok — X,Y,Z. [IpuHATS Harpy3ky Ha reHepaTope
PaBHOM HYIIIO.

a) Jlns naHHOW CXeMbl CO€MHEHMs] BEKTOpHAs AuarpaMma OyAeT BBIMJISIETh CIEAYIOLUM
obpa3zom
A

|

/xzv\

~

':\’

15

c

Jlunelinple HANDSUKEHUS B IAHHOM CITy4ae OVlyT PaBHBI M OMPEIENATHCS KaK
UAS = UCA = UBC = "\,'ISUE'I} = ‘5,1'3 =220 =380 B


http://electricalschool.info/main/osnovy/1227-zakon-oma-dlja-uchastka-cepi.html

0) Tak kak oOomoTka BY mnoakiodeHa HayaJioM B HEWUTpPaIbHYIO TOYKY, TO BEKTOP
HaIpPsHKEHUST 0Ka3bIBA€TCA MOBEPHYTHIM Ha 180 OTHOCUTENEHO HOPMAIBLHOTO MOJIOKEHUS.

A A

JIuHeliHbIe HANPSDKEHUS B IAHHOM MpUMepe OyIyT pa3HbIMU 10 3HAYCHUIO
UAI" = U?C = Ucb = ZZOB
Ucs =+/3U,; =380 B

B) B maHHOM cilydac OTHOCHTEIBHO HOPMAJIBHOTO ITOJIOXKEHHUS IMOBEPHYTHI BEKTOpa JABYX
oomotok — BY u CZ.
A

Kak u B IpeapIAyIIeM IPUMEPE, JIMHENHbIE HAPSHKEHHS He OYIyT PaBHEI

Uzy =+/3U; = 380 B

3apaua 16.

K 3axxumam mpuemMHUKa MojacoeAuHEH Tpex(as3HbId TeHepaTop, KaK MOKa3aHO Ha CXEMe.
Onpenenuth MokazaHus ammnepmerpoB Ajp,A; u daszHsie TokH, 3Has, uro U,=380B, R=50
OwMm, x,=35 Owm.

AIA

OnpenenuM KOMIUIEKCHBIE 3HAYEHUS! COMPOTUBIEHUS (U1 yaoOcTBa BhIUMCIECHUN OyneM

MEPEBOIMTH B MOKa3aTeIbHYIO (GOpMY)
Zy=R+jx; = 50+j35 =61&/* Om

Zz =R =500mM
Zo = jx; = 35&/°" Om
Hamnpsixenus B pazax Oyaer paBHO


http://electroandi.ru/toe/peremennyj-sinusoidalnyj-tok.html

U, =% =12208

N
Uy =220e 71208
U, =220e/120B

U, 220

= —=—""—= —j3s
li=7 =g = 3617 A

i Us _220e77120

=—= =4.4e77120 o
5T 7, 50 €

. U 22082

=7, 3ol
Toku B pazax = ¢
Tox B HeWTpadbHOM TpOBOAE paBeH (M ynoOCTBa CIIOKEHHS CHadaia MEepeBeleM W3
nokazaTeabHON (hopMbI B aIredpandecKyro, a 3aTeM Hao00poT)
Iy=1,+1I5+I.=(-3,26 +1,55) + (3,58 — j2,55) + (0,97 — j6.21)

=1,29 —j7,21 = 7,32e 7804

COOTBETCTBEHHO, MOKA3aHUS aMIIEPMETPOB OYAYT CIICAYIOIINMH:
IAI = !A = 3.61 A

= 6.200/30 A

L,=1y=732A

3agaua 17.
K 3axumam mnpueMHHKa, TOACOCIUHEH TpexdaszHbld TreHepaTop, OOMOTKH KOTOPOIO
COCMHEHBI TI0 CXEME «TPEyroJibHUK». OnpenaenuTs (a3Hblie U TUHEHHbIE TOKH, TOKa3aHMS

BOJIETMETPA, 3Has, YTO JIMHEWHOE HanpsikeHue paBHo 220 B, R=25 Owm, x; =Xc=10 Owm.
A La

Kak u B nnpenpiaymien 3agaye, B IEPBYIO OUEPEb ONPEAEITUM KOMILIEKCHI COITPOTUBIICHUN
Z,;5=25—j10=27e722 0m

Zge = 250M

Zoy=25+4j10 = 27¢/22 Om

da3zHoe HanpsHKEHUE MPU JaHHOM COEAMHEHUU OYAET PaBHO JIMHEHHOMY, CJIEIOBATEIILHO
Uy =220e3B

Ugr =220e7°°B

Upy = 220130 B

@da3Hble TOKK IPY HECUMMETPUYHOW HATPYy3Ke HE PABHBI
U,z 220e/%0

fig=""=———=8.15¢/"2 7
AB T 7.5 27e-i22

Uge 220e=/%0

[gr == =8.8e/°04a
BC = 7. 25 ¢

Ugy 22087130

== =8156¢/12842
A7z, 27ei22

Jlns onpeneneHus JTUHEWHBIX TOKOB MpencTaBuM (Da3HbIE TOKH B anreOpandeckoi dopme
KOMITJIEKCHOT'O YHUCJIa



fy=1l;—I.s=(-1.33+j8.04) — (—1.33+j5.88) =j2.16 A
fg=1lgc—1I,5=(—1.43 —j7.87) — (—1.3348.04) = —0.1— j15.91 4

fo=1Icy—1Igc=1(-133+/8.04) — (—1.43—j7.87)=0.1—j13.75 4
CVMMa JIMHEMHBIX TOKOB
fy+1g+1.=j2.16+ (—0.1—15.91) + (0.1 —j13.75) = 0

PaBeHCTBO HyJII0 CyMMBI JTUHEHHBIX TOKOB SIBJISIETCS CBOMCTBOM JH000H TpEXdazHoM
CHUCTEMBI.

YrtoOsl onpenenuTh NoKa3aHusl BOJIbTMETPA, HAAEM CyMMy MaJeHUN HApsDKEHUS Ha X U
R B cooTBeTCTBYIOMNX OOMOTKAX.

U, =Ica(x;) + fgcR = (—1.33 +j5.88) = j10 + (—1.43 — j7.87) = 25

= (—58.8 — j13.3) 4+ (—35.75 — j196.75) = —94.55 — j210.05 = 230e/%°

=230B

Pacuer MaruuTHOM Henu

MarHuTHOM LenbI0 Ha3bIBAIOT COBOKYITHOCTBH TE€J WJIM Cpeld, IO KOTOPBIM 3aMBIKAETCS
MAarHUTHBIN MOTOK.

[Ipu pacuere MarHUTHOM LIETIH PEIIAETCS OJHA U3 JBYX 3a/a4 - npsmas win oopatHas. [Ipu
pELIEHUN TPSIMON 33aJauM JOJDKHBI OBbITh JaHbl: MAarHUTHBIN MOTOK B pab0o4eM BO3IYILIHOM
3a30pe, pa3Mepbl MAarHATONPOBOJAAa M MATEpHA]l  MarHuTompoBojga. Marepuan
MarHMTONpPOBOJIa  3a/aeTcs B BUJAE KpUBOM HaMmarHuuuBaHusa. HeoOxoaumo ompenenutb
HAMATHUYMBAIOIIYI0 CHITY KATYIIKH.

[Ipu pemiennn oOpaTHOW 3a7auM 3aJaHbl HAMAarHMYMBAIOUIasl CUja, pa3Mepbl U MaTepual
MarHutonpoBojaa. Heo0xoaumMo HaliTH MArHUTHBIN MOTOK B pa6oyeM BO3IYLIHOM 3a3o0pe

[Ipsmas 3amada. JlaHo: MOTOK B pabodeM BosmymHOM 3a3ope Ps, pasMepsl MarHUTHON

nenu, KpuBas HamarHuumBaHusi marepuaia B (H).  Haiitm: mamarauumBaromiyro cuiry
karymku (IW).

3aKOHBI 1V MATHUTHOM LENH

Kak B 3JIeKTpUYECKOM LENM CWJIA TOKAa 3aBUCUT OT IMPUIIOKECHHOI'O HAIPSIKEHUS U OT
CONIPOTHUBJICHUS, OKa3bIBAEMOI'0 JJIEMEHTAMH LIENHU, TAK U B MAarHUTHOM L€ MarHUTHBIN
MOTOK @ 3aBUCHUT OT MPUIIOKEHHON MarHUTOABUKYILEH CHIIbI (M.JI.C.) YHCIIEHHO paBHOH |

Iw
Y OT CONPOTHUBIICHUSI R MAarHUTHOMY ITOTOKY: D= = (1)

MarnutHoe conpoTuBieHHe Ry onpenenstor B 3aBUCUMOCTH ,OT JUIMHBI CHIIOBBIX aunuit |
(M), TUIOIIAMHM TTOTIEPEYHOrO CEYSHHs CUIOBOTO TMOTOKA S (M) M aBCOMIOTHOH MArHUTHOM

nponutaemoctu u, (B6/A-m): R, =LS (2)

a

[MepBsiii 3akon  Kupxroda Yo=0 (3)

AnreOpandeckas cyMMa MarHUTHBIX TTIOTOKOB B y3JIe¢ MAarHUTONPOBO/IA PaBHA HYJIIO.
Btopoii 3akon Kupxroda
YF=>U,=>H1 (4)

Anre6panueckas cCyMMa MaJeHU MarHUTHOTO HAMpPSOKEHHs BIIOJIb 3aMKHYTOTO KOHTYpa
paBHa anreodpaundeckoit cymme M/IC, neiicTByroIMX B KOHTYpE
3akoH Oma
Uy :@'RM (5)

(6)

I'ne R, =——
8 ) SﬂouS


javascript:;

3aKOH MOJIHOTO TOKAa - OJIWH M3 OCHOBHBIX 3aKOHOB »JJEKTPOMArHUTHOTO IIOJIS.
YcTraHaBnMBAaEeT B3aMMOCBS3b MEXKIAY MATHUTHOW CUJIOM M BEJIMYMHOW TOKA, MPOXOISAIIETO
yepe3 MOBEpPXHOCTh. [loJl MOJHBIM TOKOM TOHMMAaeTCsl anredpanyeckass CymMma TOKOB,
IPOHU3BIBAIOIIMX IMOBEPXHOCTh, OTPAHUYCHHYIO 3aMKHYTbIM KOHTYpoM. PaccMoTpum
IJIOCKOCTh, YE€PE3 KOTOPYI NEPIECHAMKYJISAPHO K HEHW MPOXOJUT IMPOBOA C TOKOM .
Hanpsixennocts H MarHuTHOTO 1OJIsE HA PacCTOSIHUM a OT LIeHTpa npoBojaa paBHa H = B/,
= I/(2na), otkyna Tok | = H2ma = HL. IIpou3sBeneHune HanpssKEeHHOCTH MAarHUTHOTO TIOJISA U
JUTMHBl MAarHUTHOM JuHWUM L = 2ma - He 4TO WHOe, KaK MAarHUTOABWXKYyIias cwia F,.
[ToBepXHOCTh, OrPAHMYEHHYI0 MAarHUTHOW JIMHWEHN, MIPOHU3BIBAET TOJBKO TOK I, mosTomy
anreOpandeckasi cyMMa TOKOB paBHa camomy Toky XI, = I. Orcroma X1, = F,. D10 1 ecTh
aHAJIMTUYECKOE BRIPAKEHHE 3aKOHA MOJIHOTO ToKa. HaMarHnunBaromas cuia BIOJIb KOHTYpa
paBHA MOJHOMY TOKY, IPOXOASIIEMY CKBO3b TOBEPXHOCTh, OTPAHUYECHHYIO 3TUM KOHTYPOM.
B o6uieM ciiyuae HanpsKeHHOCTh MOJISL HA PAa3IMYHbIX y4aCTKaX MAarHUTHOM JIMHUU MOKET
UMETh pa3Hble 3HAYEHUs, M TOrJa HAMarHU4YWBamoIias cuja OyJAeT paBHA CyMMe
HaMarHUYMBAIOIINX CUJI KaXXI0U JTMHUU
FM = H1L1+H2L2+ H3L3+. ..
3agauya NelS8.
3aganue. Jlana MarHWTHas LENb HUX JJIEKTPOTEXHUYECKOU
CTaJIi, U300paKeHHAs HA pUCYHKE. MarHuTHas 1eTb COCTOUT U3
. - TpeX OJTHOPOJHBIX Y4acTKOB 1; 2; 3. OmnpenenuTts 4UciIo BUTKOB
> katymiku, eciin: © = (A+43,5) Bo; X;=(b+6)cm; X, =(B +
05=£, 8)em; Xzg=(A+b+20)em; Xy=(A+B+6)cm;
|y 4 Xs=(b+ B +6) cm; Xg= (A + 15) cm; X7 = (b + 6) cm; 3=
(0,5tA)em; I=(A+5)A.
x \ U JlaHa MarHuTHas LEeNb U3 AJIEKTPOTEXHUYECKoW cranu. Llenb
‘ ¥ COCTOMT U3 TPEX OAHOPOIHBIX YUACTKOB. Pasmepsl 1ienu JaHbl Ha
-« pucyske B MM. MaruutHeii motok @ = 432 .10 B6.
OnpenenuTs YMCIIO BUTKOB KaTYyIIKH, €CIU X1 = 6 cM; X, = 8 cM;
X3=20cMm; X4=6 cM; Xs=6 cM; Xg= 15 cm; X7=6 cMm;

X1

>
=)
)

A
4
A
y

X3

| =0,5 cm.
OHpCI[@HHeM mIomaab MOMnepeyYHOro CCUCHUA KaXXKJ0T0 y4acCcTKa.
S, =X, X,
S, =X, X, =(6-10?2)-(6-10?) =36-10* 1 (6cM = 6-107 m);
S, =X, X,
S,=X, X, =8107-6-107 =48-10* 2 (8cm = 8- 107 m);
S3 = Sl

S,=S,=36-10"x" (BO3MYIIHBIH 3330D).
OrmpenernsieM MarHUTHYEO WHAYKITHEO HA K&KIOM Y4acTKe

-2
Sl
—4
p =2 2210 o,
s, 3610
5o 2
SZ
4
2=2=%=0,9Tﬂ
s, 4810
52
S3
-4
_ P 8210 o,

s, 36-10*



3. Ilo KpuBBIM HaAMarHWYMBAHUS JJISl JIUCTOBOM SJIEKTPOTEXHUUYECKOW CTaJId OIpeessieM
HANPSDKEHHOCTD MEPBOTO U BTOPOTO yyacTkoB: Hy =1000 A/m; H, = 500 A/m.
4. HanpsiKeHHOCTDb B BO3/AYIIHOM 3a30p€
=B 12 110° 4
M, 4-7-10

5. CocraBisieM ypaBHEHHE 110 3aKOHY IIOJTHOTO TOKa JJIsi MAaTHUTHOM LIeNH

IW=H,I, +H,l,+H,l
6. OnpenensieM CpeIHIO0 JTMHY KaXI0TO y4acTKa
|, =20+3+9+3+19,5=54,5¢cm =0,545x;
l,=4+9+4=17cm=0,17x;
l, =0,5cm=0,5 1072
7. OnpenensieM 4UCIO BUTKOB

6 -2
W = H,l + H|2|2 +H,l, =1000 0,545+ 500 05,17 +1-10°-0,5-10 — 1126 BUTKOB

Pacuer Tpancopmaropa

TpancdopmaTop — 3TO CTATUYECKOE JICKTPOMATHUTHOE YCTPOMCTBO, UMEIONIEE ABE WU
0oJiee MHAYKTUBHO CBSI3aHHbBIC 0OMOTKHU Ha KaKoM-JIH00 MarHuTOIPOBOJIC U
MpeHa3HaYeHHOE JIJIsl MPeo0pa3oBaHus MOCPEICTBOM AJIEKTPOMArHUTHON UHAYKIIUU OJHOMN
WM HECKOJBKUX CUCTEM (HANPSIKEHUN)IIEPEMEHHOTO TOKAa B OJIHY WJIM HECKOJBKO JAPYTUX
CUCTEM (HampsHKEeHUI ), 0€3 U3BMEHEHHS 4YaCcTOTHI.

TpanchopMatop OCyIIECTBISECT MpPeoOpa3OBaHUE MEPEMEHHOIO HAIMPSIKEHUS B CaMbIX
Pa3TUYHBIX 00JACTSIX MPUMEHEHHUS - AJIEKTPOIHEPTETUKE, DIIEKTPOHUKE U PATUOTEXHUKE.
KoHcTpykTUBHO TpaHChOpMATOpP MOMKET COCTOATH M3 OJIHOM (aBTOTpaHCPOpMATOp) HUIU
HECKOJIbKUX HW30JUPOBAHHBIX TPOBOJIOYHBIX, JHUOO JIGHTOYHBIX OOMOTOK (KaTyIlIeK),
OXBAaThIBAEMbIX  OOIIMM  MAarHUTHBIM  [OTOKOM, HaMOTaHHBIX, Kak  I[paBuUJo,
Ha MarHUTONPOBOJ (CEPACUHUK) U3 (eppOMArHUTHOTO MAarHUTO-MSATKOTO MaTepuasa.
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UAHO(a3HbIA IBYXOOMOTOYHBINA TpaHCPOPMATOP
B mpomecce paborel ogHOGA3HOTO JIBYXOOMOTOYHOTO TpaHcpopmaTopa B  €ro

MarHuTONPOBOJEC HABOAMUTCS MEPEMEHHbI MarHUTHBIM MOTOK. OCHOBHAsg 4YacTb 3TOTO
notoka Dn (MakcuManabHOE 3HAYEHHUE), CLEIUIASICh ¢ OOMOTKOM TpaHchopmaropa,
WHIAYKTUPYIOT B HUX nepemenHble DJ[C, nelicTByOINE 3HAUEHHSI KOTOPBIX ONPEAEISIIOTCS:
JUIS IEPBUYHON OOMOTKH E, =4,44-®, . - f,- @,
11 BTOPUYHOU OOMOTKU E, =4,44-D,_ . - f,- @,
rae f, yactora mepeMeHHOro Toka, I'i;

@, U @,- 9YUCJI0 BUTKOB MEPBUYHON U BTOPUYHOM 0OMOTOK TpaHchopmaTopa.
MakcuManbHOE 3HaY€HUE OCHOBHOIO MAarHMTHOIO MOToKa, Bb

Drax = Brrax - Ocr ke
rae B, - MAKCUMaJbHOE 3HAYEHUE MAarHUTHOM MHAYKIMU B CTEPKHE MarHUTONPOBOAA;

Q. - IUIOMAb MOMEPEYHOr0 CeYEHHUs CTEPKHS TpaHchopMaTopa, M2,


https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0_%D1%81%D0%B5%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B5%D1%82%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%80%D1%86%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D0%BB%D0%B0

ke - KO3(UIMEHT 3amoJIHEHHs] MarHUTONPOBOAA CTajlbl0, KOTOPBIM YUYHUTHIBAET

TOJIIIUHY HM30JSIIUOHHBIX MPOCIOEK MEXKAY IUIACTHHAMH JJIEKTPOTEXHUYECKOW CTajH, MpU
TOJIITMHE MJIACTHH
0.5 MM u 00b19HO TIPEHUMAaeTCs 0.95.

Koydbduunent Ttpanchopmanum tpanchopMaropa - 3TO BEIWYWHA, BbIpa)Xaromias
mpeo0pa30BaTEIBLHYIO XapaKTEPUCTUKY TpaHchopMaTopa OTHOCHUTEIHLHO KaKOTO-HHOYIb
napameTpa IEKTPUICCKON ey (HAPSHKEHUS, TOKA, COMPOTHBIICHUS | T. 11.).

Koaddbunmenrom tpanchopmaruu (K) HazpiBaeTcst oTHOIICHUE HanpshkeHus ooMoTku BH
K HanpspkeHuto ooMotku HH mipu xomocrom xoze Tpancdopmaropa:

x| Pem |,

~

(Epe | Uy

- > ‘ —_— z
\Pug) Pgg) Ugms

[Ipy mpoekTUpoBaHUM TpaHC(HPOPMATOPOB OCHOBHBIM TAPAMETPOM  SBIISIETCS  €TO
MOIIIHOCTh. VIMeHHO oHa ompenensieT radaputsl Tpanchopmartopa. Ilpu 3TOM OCHOBHBIM
OTpeAeTIoNUM (akToOpoM OyIeT MOJTHAs MOLTHOCTh, OTJAaBacMasi B Harpy3Ky:

S.,=U,-I,

MOJIHAsE MOUTHOCTh MEPBUYHON OOMOTKH S ,=U, - |,
rae U, - HanpsbKeHue epBUYHOM 00MOTKH, B;

U, - HanpsbKeHWe BTOPUYHON 00MOTKH, B;

|, - TOK IEPBUYHON OOMOTKH, A;

|, - TOK BTOpUYHOM OOMOTKH, A.

HoMuHaiibHblE TOKM TEPBUYHOM U BTOPUYHOH OOMOTOK ompeaeauM u3 (HopMyIibl
HOMUHAJIBHOM MOIITHOCTH TpaHchopMaropa:
SI{ = UI!HII!H F UIHIIH;

IIH = SH
UIH :

I, = %
UEH

Koadduiment nonesnoro neiictsust tpanchopmaropa (K.1.11), KaK U B IPYTUX MOLIHBIX
YCTPOWCTBAX, SIBJISETCS OMHUM U3 BaxkHeWmux mnapamerpoB. KIIJ[ Tpanchopmaropa
OMpeaeNsieTcsl KaK OTHOIICHHE AaKTUBHOM MOIIHOCTH MEPEMEHHOI0 TOKa, MOTpedsiseMon
Harpy3Koil K akTUBHOW MOLIHOCTH, MOTPEOIIEMO OT 3eKkTpoceTr. DopMyia onpeaeneHus
KI1JI 3a[IMCBhIBAETCA CIEIYIOIMIMM 00pazoM:

- £ B Ul cos @
E+H +FAgq, Ul cosgg+Fg, +5
rae PC - TNOTEPH B CEPICUHHKE TpanchopmMaropa (TMHAMUYECKUE U CTATUYECKHUE);
fomv = £3-"1p - IOTEpHU B €70 OOMOTKAX;
!
»' - aKTMBHOE CONPOTHBIICHHE BCEX OOMOTOK TpaHCc(OpMATOpa, IPUBEAEHHOE K
BTOPUYHOM LIEIH.

Frp=rht

Harpy3oyHasi cioco0HOCTH TPaHC(HOPMATOPOB

Harpy3o4uHoil criocoOHOCTBIO TpaHC(HOPMATOPOB HA3BIBAETCSI COBOKYITHOCTH JIOMYCTUMBIX
Harpy3ok © Teperpy3ok tpanchopmartopa. VCXOIHBIM pPEXKUMOM IS  OINPEACIICHUS
Harpy304HOM CIOCOOHOCTU SIBISICTCSI HOMHUHAJIBHBIM PEXUM paboThl TpaHchopmaTopa Ha
OCHOBHOM OTBETBJICHUH MPU HOMHHAIBHBIX YCIOBHUSIX MECTa YCTAaHOBKU M OXJIaXIAroUen
Cpeabl, ONPeACIISIEMbIX COOTBETCTBYIOIIUM CTAaHAAPTOM WJIM TEXHUYECKUMHU YCIOBUSIMM.

JIOMyCTUMBIM pPEKUMOM Harpy3Kd Ha3bIBACTCS PEXUM MPOJOJDKUTEIHLHON Harpy3kKu
TpaHchopmaTropa, Mpu KOTOPOM PACUETHBIM H3HOC HM3OJSIMM OOMOTOK OT HarpeBa He
MPEBBIIIAET U3HOCA, COOTBETCTBYIOIIETO HOMUHAILHOMY peXuMy padoThl. [leperpy3ounbim


https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D1%80

CUMTACTCSI TAKOW PEKUM, IPU KOTOPOM PACUYETHBIM M3HOC M30JLALMM IIPEBOCXOIAUT M3HOC,
COOTBETCTBYIOIINNA HOMUHAJIBHOMY PEXUMY PaOOTHI.

OcHoBaHMEM JUJIs1 OTPaHUYEHHBIX BO BPEMEHHU HArpy3ok paOoTel TpaHcpopmaTopa, B TOM
Yuclie U BBIILIE HOMUHAJIBHOM, SIBJISIETCS HEIOJIHAs Harpy3ka TpaHcopmaTopa B MEPUOI,
IIPEAIECTBYIOMNM JTONYCTUMOM HArpy3ke, M IOHMIKEHHAs TeMIepaTypa OXJIAXIAoLIeH
cpenasbl (BO3ayXa I BOJIBI).

B peanpHbIX ycnmoBusx TpaHchOpMaTOp MOXKET pabdoTaTh HE TOJBKO B HOMHHAIHLHOM
pexxume. i OLIGHKH CTEMEHH €ro 3arpy3kd IO TOKY HCHOJdb3yeTrcs KodhduimeHt

O e

Harpys3kKu 2H

rae |,y - HOMUHANBHBIA BBIXOJHOW TOK TpaHchopmaropa. Torma TOK BTOPHUYHOM
OOMOTKHM MOYHO 3allMCaTh CIEIYIOIIHUM 00pazoM:
I2 = Bhou

[Tocne nmoacraHoBku 3TOro BelpaxkeHus B (popmyny KII/I, BeipakeHue sl BBIYUCICHUS
KI1JT TD&HC%){ODMEITODBI OPUHUMAET CIEAYIOIUI BUJ C y4eTOM Ko3((pHLIMeHTa HArpy3Ku:
5= 28l pros @
U Bl gcos @+ B+ 8Ly iy
3aBucumocts KII/I or Harpy3ku. 3anaBasch 3Ha4eHHEM KO3PPUIIMEHTa HArpy3Ku
tparcopmaropa ot 0 10 1 MoxkHO nocTpouTh rpaduk 3asucumoct KITJ[ oT Harpy3ku.

a) 3)
252

% w5, =7

I P S T R

3aBucumoctsb KII/] TpanchopmaropoB 1 oT Harpy3ku 3

[Ipu B = 0 mone3nass momHOocTh W KIIJ| paBubl Hymio. C yBenuueHHWEM OTaBaeMoOu
MomrHocTu KIIJ[ yBenuumBaercsi, Tak Kak B HSHEPreTUYECKOM OallaHCe YMEHBIIAeTCs
YAEIbHOE 3HAYEHWE MArHUTHBIX MOTEPH B CTAI, UMEIOUIMX IMOCTOSIHHOE 3HaudeHue. [lpu
HEKOTOpPOM 3HaueHUU P kKpuBas KIIJ[ mocturaer makcumyma, TMOCI€ YE€ro HaYMHAET
YMEHBIIATHCS C YBEJIMYEHUEM HArpy3Kd. [[pUUUHON 3TOrO SBISETCS CHIBHOE YBEJIMYEHUE
AIEKTPUUECKUX MOTEPh B 0OMOTKAX, BO3PACTAIOIINUX MPOMOPIIMOHATIFHO KBaIpaTy TOKa, T. €.
IPOIOPLHOHANEHO [°, B TO BpeMs Kak IOJNE3HAs MOIIHOCTH P, BO3PACTaeT TONBKO
MPOTIOPLIMOHAIIBHO 3.

MakcumanbHoe 3HadeHue KIIJ B Tpancdopmaropax OO0JBIION MOUTHOCTH JOCTUTAET
BechbMa BhICOKHX TpenenoB (0,98—0,99).

3apaua 19.

Tpexdasznslii TpanchopmaTop UMeeT cienytoume napamerpsl: Syoy = 1000 kBA; Uyou =
10kB; Upor, = 0,4xB; otepu B ctranu  Pcer = 2,45kBm; notepu B 00MOTKaX Pogy mom =
12,2 kBm. TlepBuuHas 0OMOTKa COEIMHEHA TPEYTrOJHLHUKOM, BTOpUYHas 3Be310i. CeueHue
MarauronpoBoga Q = 450 CMZ, aMIUIMTYJIa MAarHUTHOW MHAYKUUM By = 1,571, yactora
toka cetu 50 I'm. Ot TpanchopmaTopa motTpedisercst akTUBHAs MOIIHOCTL P, = 810 xBm,
pHu K03 GUIIUEHTE MOIITHOCTH COSp, = 0,9. OnpenenuTs:

- HOMUHaJIbHBIE TOKH B 0OMOTKAX;

- k03 urmeHT Harpy3Kku Tpancopmaropa f;

- TOKH B OOMOTKE IIpH (PaKTUYECKON HArpy3Ke;

- ¢aznasie DJIC, HaBoIMMBbIE B OOMOTKA;

- YUCJIO BUTKOB B 0OMOTKAX;



- KI1/] Tpancdopmaropa mpu HOMUHAILHON HAarpy3KH;
- KITJ] Tpancdopmaropa mnpu GpakTudeckoi Harpy3Ku
1. HomMuHanbHbIe TOKH B 0OMOTKaX

_ Sy 10°

o @ HOM1 ,
| Supy10°
HOM 2 —\ELJ onta

2. Koaddumuent Harpysku tpanchopmaTopa

PR

Stow - COSP,
3. Toku B 0OMOTKE MpH (PaKTHUIECKON HATrpy3Ke
=7 Vours 12=F liowe
4. ®azupie JJIC, HaBogumble B 0OMoOTKax. IlepBuuHBIE OOMOTKM COEJMHEHBI B
TPEYrOJbHUK, @ BTOPUYHBIE - B 3BE3]y, IOATOMY IMpeHeOperasi MaJeHUEM HampsHKEHUS B
MEPBUYHON OOMOTKE, CUUTAEM

. U
Eio *Uion s Ese ®Uspon (OJZ’ZA)(M onaY)

N

5. Yucno BUTKOB B OOMOTKax
W = Ep
4,44.f.B_-Q
3necs Q = 450 cm® win 0,045
6. KI1JI TpanchopmaTopa mpy HOMUHAJIBLHOM HArpy3Ke
S0y - COS @, -100

- S Cos ¢2 + PCT + POE.HOM
7. KIIZI TpanchopmaTopa npu pakTUYECKON Harpy3Ke

B-S,00 -COS@, -100

pB-Scosg, + R, + 52 Pos.row
3anmaua 20.
Tpexdazusbiii Tpanchopmarop umeet caeayromue napameTpsl: Syoy = 1000 kBA;, Upoys =
10kB; Upor = 0,4xB; notepu B ctranu  Pcer = 2,45kBm; notepu B 00MOTKaxX Pogy mom =
12,2 kBm. IlepBuuHas 0OMOTKa CO€IMHEHA TPEYTrOJIbHUKOM, BTOpuuHas 3Be3/10i. Ceuenune
MarauTonpoBoga Q = 450 CMZ, aMIUIMTYJ1a MAarHUTHOW MHAYKUUM By = 1,571, yactora
toka cetd 50 I't. Ot Tpancdopmaropa notpediseTcs: akTuBHasE MOIHOCTE P, = 810 xBm,
pu K03 UIIUEHTE MOIITHOCTU COSp, = 0,9. OnpenenuTs:
- HOMUHAJIbHBIE TOKH B OOMOTKAX;
- k093 urmeHT Harpy3ku Tpancopmaropa f;
- TOKH B OOMOTKe TIpH (PaKTUYECKOMN HArpy3Ke;
- ¢aznsie DJ1C, HaBoIMMBIE B OOMOTKA;
- YUCJIO BUTKOB B 0OMOTKAX;
- KIIJI TpancdopmaTopa mpyu HOMUHAJIBHON Harpy3KHu;
- KITJI tpancdopmaTopa npu pakTUYECKONM Harpys3ku
1. HomuHanbHBIE TOKH B OOMOTKAX

 S,oy -10° 1000-10° S,y -10° 1000-10°
o 3, 1,73-10000 oz 3,0, 173-400
2. Koaddurment narpysku Tpancopmaropa
po_ P80 g

S, o -cosp, 1000-0,9
3. Toxu B 00MOTKE mpu (PAaKTUIECKOM HArpy3Ke
l,=f1,0,, =0,9-58=524; |,=p-1,,,,=09-1445=13004

M tom

Nuom =

I 584 ; | =14454




4. @azseie JJIC, HaBoguMble B oOMOTKax. IlepBuuHble OOMOTKM COEAMHEHBI B
TPEYTOJbHUK, & BTOPUYHBIE - B 3BE3]ly, NO3TOMY IpeHeOperasi MmajJeHUEM HaNpsHKeHUs B
NepBUYHON OOMOTKE, CYUTAEM

U 400
~U =100008; E,, ~U —HoM \ — __—— = 2308
El(P 1HOM 2D 2HOM ( \/§ j 1’ 73
5. Yuciio BUTKOB B OOMOTKAX
o= E,, 10000 667

4,44-f.B -Q 4,44.50-1,5-0,045
3nece Q =450 cM? Wim 0,045M2
6. KI1/] TpanchopmMaropa mpu HOMUHAJIBLHON Harpy3Ke
p— SupyC0s¢, 100 | 100009:100 o0
Scosg,+ P, +P,. ..., 1000-0,9+2,45+12,2

7. KI1/] Tpanchopmaropa npu (pakTHuecKoil Harpy3Kke

_ B-Supy 05,100 0,9-1000-0,9-100
Thon = 5 S cosg, + Py + f2-P,. o 0,9-1000-0,9+2,45+ 0,92 12,2

=98,5%

Pacuer 3JieKTpHYeCKHX JABUTaTe el

JIBUraTe/ M MOCTOSIHHOTO TOKA

JIBUratenan MOCTOSHHOTO TOKa 00JanaioT OOJbIION INIyOMHON peryiMpoBaHHsS 4acTOTbI
BpalleHUS! M COXPAHSAIOT BO BCEM JUANa30HE PETYJIMPOBAHUS BBICOKHI KOA(P(UIIMEHT
MOJIe3HOTO JelicTBuA. HecMoTpst Ha TO, YTO TIPU TPATUITMOHHON KOHCTPYKIIMH OHHU B 2 — 3
pasa JOpOKe aCHHXPOHHBIX JBUTATENIEW ¢ KOPOTKO3aMKHYTBIM POTOPOM HX MPHUMEHSIOT BO
BCEX TeX CJyyasx, KOIJla MX CBOMCTBa HMMEIOT pellarolniee 3HaveHue. J[Burarenu
MOCTOSIHHOTO TOKa HAaXOJAT IMPUMEHEHHE B MeETauioo0pabaThIBaIONIMX CTaHKaX, C MX
MTOMOIIIBIO TPUBOJISTCS B IEUCTBUE MPOKATHBIE CTaHbI (CAIOMHTH U OmoMuHTH). KpaHoBbie
JBUTATEIM HAXOJAT IMPUMEHEHHE B MPUBOJAX PA3IUYHBIX MOABEMHBIX MEXaHH3MOB.
JIBUTATENN TOCTOSIHHOTO TOKA IIUPOKO MCIIOJIB3YIOTCS B 2JIEKTPUUYECKOM TATE, HAIPUMED, HA
MarucCTpaJibHbIX 3JIEKTPOBO3aX, B KaydecTBE pabO4MX JBUTaTENed Ha TEIJIOBO3aX, Ha
MPUTOPOJHBIX 3JEKTPOIOE3/1aX, B METPONOJIMTEHAaX, Ha TpaMBasX, Tposuieildycax U T.A.
JIBuraTenu moCTOSSHHOTO TOKa UCIOJIB3YIOT ISl TPUBO/IA BO BpalleHUE IPpeOHbIX BUHTOB Ha
MOpckux cyaax. OHM HCHOJB3YIOTCSI B aBTOMOOMIISIX, TPAaKTOpaxX, CaMmoJETax U IPYrux
JeTaTeNbHbIX anmnapaTax, IJIe UMEeeTCsl MMTaHUe Ha TOCTOSIHHOM TOKE.

B MammHax NOCTOSIHHOTO TOKAa HMEETCS LIETOYHO-KOJUIEKTOPHBIM Y3€J, KOTOPBIU
ABJISIETCSI MEXAaHUYECKUM MpeoOpazoBaTeaeM. Yepes3 KOJUIEKTOpP U IETKH OCYUIECTBIISIETCS
CBs3b pabodeil 0OMOTKHM (OOMOTKH SIKOPSI) C DIJIEKTPUYECKONW HArpy3KOH, €CiM MalluHa
ABJISIETCS] TEHEPATOPOM, UJIM C UCTOYHUKOM MUTAHMS, €CJIM MAIINHA SBJISETCS IBUTATEIIEM.

Pabouas 0OMOTKa pacnosiokeHa Ha BpalaoLENcsl YaCTH MAILMHBI - SKOPE, U Ha3bIBAETCS
00MOTKO# sIKOpA. DTa 0OMOTKA COCTOUT U3 CEKIIUH, OMPEICTICHHBIM 00pa30M YI0KEHHBIX
Ha CEpJICYHUKE STKOPS U MPUCOEAUHEHHBIX K KOJIJIEKTOPY.

OOMOTKa sKOps TMpeAcTaBiisseT CcOOOM 3aMKHYTYIO CHUCTEMY THPOBOJAHHKOB U
BBITIOJTHSIETCA ABYXCIOWHOW. CeKIuu OOMOTKM MOTYT OBITh OJHOBUTKOBBIMH WJTU
MHOTOBUTKOBBIMU. OOMOTKH SIKOpPSI MOTYT OBITh BOJIHOBBIMU M TETJEBBIMH, MPOCTHIMU,
CJIO)KHBIMU U KOMOUHHPOBAHHBIMU.

st BeipaBHuBanus JJ|C mapanienpbHBIX BeTBeH OOMOTKM uiu BbipaBHUBaHUS JJ[C
MPOCTBIX OOMOTOK, COCTaBJIAIONIMX CIIOXHYIO OOMOTKY, B OOMOTKax MPUMEHSIOT
YPaBHUTEIbHBIE COCTMHEHHS.

OC obmotku sikops Eg  mponopuMoHadibHA OCHOBHOMY MAarHMTHOMY IOTOKY
BO30yx1eHUs1 @ U 4acTOTE BpalleHus N

E,=c,-®-n
rae ¢, - KO3(pQUUUEHT, OmnpeaessseMblii KOHCTPYKLIHMEH OOMOTKM SIKOpS: YHCIOM Tap
MIOJTFOCOB p, KOJIMYECTBOM Ma30BbIX CTOPOH (MpoBoaHKUKOB) N, cocTaBisionux oOMOTKY, U
YUCJIOM TIapalIeIbHBIX BETBEH B 0OMOTKE a



PN
Cc=——
60a
DNEeKTPOMarHUTHBII MOMEHT M, BO3HUKAIOLIIMN Ha SKOpE NPH MPOXOXKIECHUH TOKa |, 1O
oOMoTKe sikops, H - M,
M=c, @1,
rzie ¢), - K03 HULMeHT, onpenensieMblii KOHCTPYKIIEeH 0OMOTKH SKOPSI
_ PN
2ra
DNEeKTPOMarHUTHbIII MOMEHT MalllMHbI MOCTOSHHOTO TOKAa M MpsSMO NpONOPLHMOHAIEH
ANIEKTPOMArHuTHON MouHoctu P, = Eg. |g u 00paTHO IponopuoHaneH 4acTOTe BPALEHHUS
AKOPS N
v = 9.55-Py,
n
OCHOBHOM MarHMTHBIN MOTOK, BO30YKJAIOLIUN MAIIMHY MOCTOSSHHOIO TOKa, CO3/AeTCs
oOMOTKOW BO30YXKIeHus. B 3aBucmMocTH OT crmoco0a BKIIOYEHHS 3TOH OOMOTKH
OTHOCHUTEJIbHO OOMOTKH SKOpS, MAalIMHBI IOCTOSHHOTO TOKAa Pa3JEeislOTCS Ha MAallUHBI
HE3aBHCHUMOT0, apaJUIEIBbHOr0, MOCIEI0BATEIbHOTO U CMEIIaHHOTO BO30YykaeHus (puc. 1).
Cnoco0 BO30YX/J€HHS B 3HAUUTEIBHOM CTENEHH BIMSIET Ha CBOMCTBA T'€HEPATOPOB H
JBUTATEJIEH MTOCTOSTHHOTO TOKA.

Cwm

6

i

b

JIns nBuraTeneu noCTOSHHOIO TOKA YPaBHEHUE HANPSKEHUM UMEET BUL:
U=E,+1,- D r+AU,
1.c. DJIC Eg4 uHaynupyemas B 0OMOTKE SIKOPS, MEHBIIIC MMOABOIMMOTO HampspkeHus U Ha
BEJIMYMHY BHYTPEHHETO IaJICHHS HAIPSDKEHHSA B LIETH sKopst |, - > r. OTcIona TOK sIKops
| _Y-E,
A z r
MoMeHT Ha Bay JBUTATENS, T. €. OJIE3HbIA MOMEHT,
P
M,=M—M,=955-2
n
rae My - MOMEHT X0JIOCTOTO X0/1a; P, - mone3Has MOIHOCTb ABUTATEIS,
P,=PF-n

Puc.1 CnocoObl BO30YKI€HHS MaIlIMH
HOCTOSIHHOT'O TOKa:

a - He3aBUCHMOE; O — IapaJuIeNIbHOE;

B — [TOCJIEIOBATENBHOE; T - CMEHIITIAHHOE

n - KIIJI qBurarens.
KoaddurmeHnT nosie3Horo AeHCTBUS MAIllIMHbBI TIOCTOSSHHOTO TOKA

R, P
77 =4 =] - —4—-d__
P, P+> P
rae Y P - CyMMapHbIC OTEPH B MaIlIHHE.
[Torepu MoIIHOCTH B 0OMOTKaX BO30YK/IEHUSI K B OOMOTKAX SIKOPSI pACCUMTHIBAIOTCS;

_ 2 .
AP}THOM - R}Y : ]HHOM )

Hpouecc MyCK A ABUTATCIIA ITOCTOAHHOI'O TOKa SABJISACTCA Han0oJiee OTBETCTBEHHBIM.
Hauansnbii HYCKOBOfI TOK ABUTATCIIA IIPHU HCIIOCPCACTBCHHOM €0 BKIIIOUYCHHUHN B CCTh MOXKCT



JOCTUraTh OINACHBIX JUId JBUraTells 3HA4eHWH, HapylalommMx pabdoTy HIETOYHO-
KOJUIEKTOPHOTO y3J7a M CIIOCOOHOTO BBI3BAaTh «KPYTOBOW OTrOHB» Ha Kojuiektope. Kpome
TOT0, TAaKOM TOK CO3JAaeT 4Ype3MEPHO OONBIION IYCKOBOM MOMEHT, OKa3bIBAIOIIMNA Ha
BpALLAIOUIMECS YacTH AJIEKTPOIPUBOJA yIAapHOE BO3JCIHCTBHE, CIOCOOHOE MEXaHUYECKH
paspymuth ux. JUIsi OrpaHUMYeHus IIyCKOBOIO TOKA B JIBUTaTENb BKIIOYAKOT ITyCKOBBIE
peocTaThl, CONMPOTHUBIEHUS KOTOPBIX PACCUUTHIBAIOTCA IO (POpMYyIIE:
R =52~ (R, ~R,)
AHOM
APy =Ry - I é
3agaya 21. JBuraTenp MOCTOSHHOTO TOKa C IOCJEI0BATENbHBIM BO30YXKIEHHEM pabOTaeT
OT ceTu HampsbkenueM Un = 220 B. HomuHanbHbIN Bpamarouii MomeHT Mu = 75 H-wm,
HOMHUHAaJIbHAs 4acTOTa BPALIEHUA N,,,, =102006 / murn ; COMPOTUBIECHUE OOMOTKH SIKOPS R =
0,4 Om; conporuBiieHne 0OMOTKH BO30yxneHus Re = 0,3 Om; nHomunansHbiid KIIJ 7, =
81,5%.
Onpenenurs:
- HOMHHAJIbHYIO MOLIHOCTbh HA BaJly JIBUTaTejsl U MOIIHOCTh, MOTPEOISAEMYIO U3 CETH MPHU
HOMMHAJIbHOW Harpys3kKe;
- HOMMHAQJIbHBIM TOK JABUTATEIIS;
- ipoTHBO - DJIC U 3IEKTPOMArHUTHYIO MOITHOCTh (MOIIHOCTb, IEPEIABAEMYIO Ha SIKODPb);
- IIOTEpH B ABUTATEJIE IIPY HOMUHAIBHON HArpy3Ke U COIPOTUBIICHHUE IIyCKOBOI'O PEOCTaTa,
TP KOTOPOM IIYCKOBOW TOK ITPEBBIIIAET HOMUHAJIBHBIN B 2 pa3a.

Pemenue.
HomuHanbHasi MOIIHOCTH Ha Bajly JIBUTATEIA
P = Mo Mron
2HOM 9550
75-1020
=——— =8xBm
2HOM 9550

P.
2. [loTpebnsemas MOIIHOCTL P, = 242
HOM

P. 8
Rrow =24 = 0.815 =9,8xBm
Mrom ,

o P,
3. HomuHaneHsIi TOK asurarens |, = U”’ﬂ
HOM

P, 9,8-1000
O U oy 220
HaiineHHslil TOK sBJISIETCS TOKOM OOMOTOK SIKOPsI U BO3OykaeHus |, =1, =44,54
4. Ilpotuso - DJIC, HaBoaumasi B 0OMOTKe sikops onpenensiercs, E=U, — (R, +R,) |,/
E=U, —(R, +R,)" 1,4, =220—(0,4+0,3)-44,5=188,8B
5. DnekTpomMarHuTHas MOIHOCTh Py, =E -1,
P, =E-l,,, =1888-44,5=8 4xBm
6. MarauTHble U1 MEXAaHUYECKHE NTOTEPU AP, + AP, =
AP, + AP, =P, — P, =84—8=0,4xBm
7. Ilorepu B 0OMOTKaxX SIKOPsI U BO30OYKICHUS:
AP oy = Ry -1 ?IHOM
AP o =Ry - Iyor, =0,4-44,5° =792Bm
APg =Ry - 1 é
AP, =R, -12=0,3-44,5=595Bm
8. CymmapHbie NOTEPU MOILIHOCTHU B JIBUTATEIIE
ZPHOM = Piyioss — Pariow

I =44,5A

P

o — P

2HOM



ZPHOM = Piyioys — Parion = 9,8—-8=18«xBm
9. ConpoTHBJIEHHE ITyCKOBOI'O peocTaTa

= UHOM _(R}I + RB)

R, =
2I}]HOM
U om 220
=—* (R, +R,)=—————(0,4+0,3)=1,770m
] Ry +Rs) 2-44,5 ( )

AHOM

Pacyer acHHXPOHHBIX JABUraTeJei

ACHHXPOHHBIN 3JEKTPOJBUraTENb - ABYXOOMOTOUYHBIN 3JIEKTPUUYECKUNA IBUTATENh, OJTHA U3
OOMOTOK KOTOpPOTO MHUTAeTCsl OT CETH IMEPEMEHHOTO HaNpsDKeHMs, a JApyras 3aMKHYTa
HAaKOPOTKO HMJIM HA COMPOTUBIICHUE.

ACHHXpOHHBIE JBUTATENIM HAXOAAT IIMPOKOE NpUMeHeHue B xo3sictBe. [lo pa3HbIM
naHHBIM, OKoJI0 70% BCel SJIEKTPUUYECKOW SHEPTrHH, MpeoOpa3syeMol B MEXaHWYECKYIO
BpalaTEJIbHOIO WM  MOCTYHAaTENIbHOTO  JBHXKEHHUS, MOTPEOISETCS aCUHXPOHHBIMU
AJIEKTPOJIBUTATEISIMHU.

[IInpokoe NpUMEHEHUE ACHHXPOHHBIX JBUTATENIEH CBA3AHO C MPOCTOTOM MX KOHCTPYKLIHH,
€€ TEXHOJIOTMYHOCThIO M MUHHMAJIBHBIMHU 3aTpaTaMH B 3KCIUIyaTalUH, [0 CPAaBHEHUIO C
OPYTMMH BUJAMU DJEKTPUUYECKUX MAIIWH, TAaKUX KaK JBUTATEIM TOCTOSIHHOTO TOKa,
CUHXPOHHBIMH JIBUTATEISIMU U T.JI.

TpexdasHplii  aCUHXPOHHBIM  3JIEKTPOJABUTATENb,  TPAJAULMOHHOIO  HUCIHOJHEHHUS,
BBITIOJHSIOLIETO BpaIaTeIbHOE JABMXKEHNE (KOHCTPYKIIMS TaKOTrO JBUTATENsl BIEpPBbIE Oblia
npemioxkena M.O. JlonuBo-/{oO6poBonbeckum B 1889 roay) coctoutr M3 JBYX OCHOBHBIX
4acTeil: HEMOABMKHOIO CTaTOPa M BPAIIAIOLIETOCs POTOpA.

Cratop COCTOMT W3 CTaHUHBI, B KOTOPYIO BIIPECCOBaH CEPJACYHUK CTaTopa —
MarHuTONpPOBOJ CTAaTopa C pachpeaeseHHod oOMoTkod. Ha3zHaueHue cepaedyHuKa —
CO3JJaHME BPAIAOIIErOCsl MAarHUTHOTO IOJIsl. MarHUTOIIPOBOJI COCTOUT U3 IITAMIIOBAaHHBIX,
M30JUPOBAHHBIX APYT OT JIpyra JUCTOB AJIEKTPOTEXHUYECKON H30TPOMHOM (B KPYITHBIX
MallMHAX — AaHW30TPOINHOM) CTajad, TONIIMHOM (B 3aBUCUMOCTH OT pa3MEpoOB U
HEO0OXOAMMBIX TapaMeTpoB MauHbl) OT 0,28 10 1MM.

CepaedHuK poTopa ABUTaTelsd, AHAIOTMYHO CEPIECYHUKY CTaTopa, HaOMpaeTcs U3 JUCTOB
ANIEKTpOTeXHUYEeCKOW cTasu. OOMOTKM pPOTOPOB OBIBAIOT KOPOTKO3aMKHYTBIE, U3
AIIOMUHUEBOIO JIUThS, U (pa3Hble, KOTOPbIEC, aHAJOTUYHO OOMOTKE CTATOpPA, BBHIITOJIHEHBI U3
M30JMPOBAHHOIO MEIHOTO MPOBOJAA, KOHILBI OOMOTOK BBIBOJSTCS Ha KOHTAKTHBIE KOJIbLIA,
3aKpeIJIeHHbIE Ha BaJie pOTOpa, Jlajee, MOCPEACTBOM IIETOYHOTO KOHTaKTa, K OOMOTKE
pOTOpa MOKHO MOJKIIFOUUTD ITyCKOBOM peocTarT.

ACUHXpOHHBIE [IBUTaTeId B CWIy psga JOCTOMHCTB (OTHOCHUTENbHAs JI€UIEBU3HA,
BBICOKHE JHEPreTUYECKHE TOKa3aTelu, MPOCTOTa OOCTY)KMBAHM) SBISIOTCS Hanbosee
pacupoCTpaHEHHBIMHU CPEIH BCEX AJIEKTPUUECKUX MAIIMH. B KOJTMYECTBEHHOM OTHOLIEHUU
OHM COCTaBISIIOT OKoJIO0 90 % Bcero mapka MallliH B HApOJHOM XO3SIMCTBE, a IO
YCTaHOBJICHHOW MOIIIHOCTH — 0KOJI0 55 %.

CaMpIM pPacIpOCTpaHEHHBIM JIBUTATENEM MPOMBIIUIEHHBIX 3JIEKTPOIIPUBOJOB SIBISIETCS
TpEX(a3HbIi aCHHXPOHHBIN IBUTATEIb C KOPOTKO3aMKHYTBHIM POTOPOM.

[IpuMeHeHne 4acTOTHO-PEryIMPYEMOro aCHHXPOHHOI'O AJIEKTPOIPUBO/IA B MEXaHU3MaX
MOABEMHO-TPAHCIIOPTHOTO 000pyA0BaHUs SABIACTCS d(PPEKTUBHBIM METOJOM TOBBIIICHUS
TEXHOJIOTHYHOCTH MPOU3BOJICTBA. VCIIONb30BaHNE TAKMX ITPUBOJIOB [TO3BOJISET:

1) 3naumtenbHo (o0 40 %) CHHU3UTH HHEPronoTpedieHue KpaHa, 4YTO OCOOEHHO
aKTyaJIbHO MPU MOCTOSIHHO PACTYIIUX Tapu(ax Ha SHEPrOHOCUTEIH;

2) OCYLIECTBUThH Pa3rOH M TOPMOXKEHHUE JBUraTeisl IUIABHO, MO JIMHEHHOMY 3aKOHY OT
BPEMEHHU, TNPU BAPbUPOBAHUU BPEMEHEM pa3roHAa M BPEMEHEM TOPMOXKEHHSI OT J0Jei
CeKyHibl 10 50 MuH;

3) mNOBBICUTH KOM(OPTHBIE TMOKa3aTeaW TMpPH JIBWKEHUM KpaHa M JOJTOBEYHOCTb
MEXaHUUYECKOT0 000pyI0BaHus O1aroAaps MIIaBHOCTH MEPEXOAHBIX MPOLIECCOB,



4) 3alUTUTh ABUTATENIb OT IMEPErpy30K IO TOKY, MEperpeBa, yreuek Ha 3eMIII0 M OT
OOpBIBOB B IIEMSIX MUTAHUS IBUTATEIICH;

5) CHHM3UTH SKCIUTyaTallMOHHBIE PAcXoibl Ha KalMTaJIbHBIM PEMOHT OOOPYIOBaHUS 3a
CYET 3HAYMTEIHLHOTO CHIDKCHHUS IWHAMHUYECKHX HArpy30K B DJIEMEHTaX KHHEMAaTHYECKOU
LIETIN;

6) U3MEHATHh CKOPOCTH M YCKOPCHHMSI JIBMKCHUS MEXaHM3MOB KpaHAa IMPHUMCHHUTCIBHO K
KOHKPETHBIM TEXHOJIOTHYCCKHUM 3a]auaM.

D} PeKTUBHOCTh M IKOHOMHUYHOCTh TaKUX 3JIEKTPONPHBOJOB B 3HAUYNUTEIHLHOW CTEIICHU
3aBUCHUT OT IMPaBHJILHOCTH BHIOOpPA HOMHHAJIBHBIX IMapaMETPOB MX OCHOBHBIX JJICMCHTOB,
T.€. IBUTATEIIS U TPeo0pa30BaTess YaCTOTHI.

[TpuHIMT ACHCTBUS aCHHXPOHHOW MAIIIMHBI COCTOUT B CIICIYIOIIIEM: OJIMH M3 3JICMCHTOB
MAaIITMHBI — CTaTOP UCIOJIB3YeTCs IS CO3AaHMS, ABUKYIIETOCS C ONPEICIACHHON CKOPOCTHIO
MarHUTHOTO TIOJIsI, @ B 3aMKHYTBIX TIPOBOJSIINX MACCUBHBIX KOHTYpPax JIPYroro 3JeMEHTa —
potopa HaBoasaTcss DJIC, BbI3bIBAIOIIME MPOTEKAHUE TOKOB U 00Opa30BaHUE CHUJI (MOMEHTHI)
IIPA UX B3aMMOJICHCTBMHM C MAarHUTHBIM IIOJieM. Bce 3TH SBIGHHS HMMEIOT MECTO IIPH
HECHHXPOHHOM (aCMHXPOHHOM) JIBIDKEHHWU POTOpPA OTHOCHUTEIBHO TIOJISI, YTO W Jajio
MaITiHaM TaKOTO TUIIA Ha3BaHUE —ACUHXPOHHbIE' .

Cratop OOBIYHO BBITIOJIHEH B BHJIC HECKOJIBKUX, PACIIOJIOKEHHBIX B Ia3ax, KaTyIIek, a
pOTOp — B BHJIE «O€IUUYbEH KIETKH» (KOPOTKO3aMKHYTHIH POTOP) WMJIM B BHJIE€ HECKOJBKUX
kaTymek ((a3Hpli pOTOp), KOTOPHIE COCAMHEHBI MEXJYy COOOH, BBIBEJACHBI Ha KOJbIIA,
pacIoJIO)KCHHBIC Ha Bally, W, C IOMOIIBIO CKOJB3SIIUX IO HUM IIETOK, MOTYT OBITh
3aMKHYTHI Ha BHEIITHUE PE3UCTOPHI.

HecMmotps Ha pocTOTy (PU3HYECKUX SBICHUH U MaTEPHATU3YIOIMIMX UX KOHCTPYKTHBOB
MOJTHOE MAaTEMATHIECKOE OMMMCAHNE MPOIIECCOB B ACHHXPOHHOW MaIlTiHE BeChbMa CIIOJKHO.

CHHXPOHHAs yIJIOBas CKOpOCTh Ipy mutanuu ot cet fy= 50 'l cuHxpoHHas 4acTtoTa
BpameHuss Moxker ObpITh 3000, 1500, 1000, 750, 600... o6/MMH B 3aBHCHMOCTH OT
KOHCTPYKITUW MalTUHBI (YHMCIIa TTap TOJFOCOB P).

ACHHXPOHHBIH AIEKTPOIPHUBO/I, KaK M SJICKTPOIPUBO/I MTOCTOSHHOTO TOKA, MOYKET paboTaTh
B JIBUTATEIILHOM U TPEX TOPMO3HBIX PEKUMAaX C TAKUM XKe, KaK B DJICKTPOIPHUBO/IE TTOCTOSHHOTO
TOKa, PACIIpe/IeIICHUEM ITOTOKOB dHepruu (puc.l).
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Puc. 1. Mexannueckast XxapakTepUCTHKA aCHHXPOHHON MalllMHbI

Kak cnemyer u3 puc. 1, mo Mepe yBeIMUEHUSI MOMEHTA CONTPOTUBIICHHS YBEIIMUUBACTCS
CKOJIbKEHHUE MAIIMHBI W  pa3BUBAaeMblii MOMEHT. IIpm HEKOTOPOM KPHUTHUECKOM
CKOJILKeHUM Sip, MOMEHT JBUTATEIS
JOCTUTaeT MAKCMMAJIBLHOTO (MM KPUTHYECKOI0) 3HAYEHUS — Mpp. KécTkocTh
MEXaHMYECKOM XapaKTEePUCTUKH AaCHHXPOHHBIX JIBUTaTelied IIepeMeHHa: Ha pabouyem
yaactke S = 0...Sgp: b <0, a mpu Y28"2>"12Sxp"2 — monoxkutenbua: b < 0.



Crnenuguyeckum  sBISETCA  PEKUM AMHAMMYECKOr0  TOPMOKEHHsl, KOTOpOe
MpE/CTaBIsIeT COOOI0 T€HEPATOPHBIM PEKUM OTKIIOYEHHOTO OT CETH MEPEMEHHOT0 TOKa
ACMHXPOHHOTO JIBUTATENs], K CTATOPY KOTOPOI'O MOABEAEH MOCTOSIHHBIN TOK |,. DTOT pexum
NPUMEHSETCS B PSAJE CIIy4aeB, KOTJa IOCJIE OTKJIIOUEHUS JIBUraTells OT CETU TpeOyeTcsl ero
ObIcTpas ocTaHOBKa Oe3 peBepca.

[TocTosiHHBIA TOK, MOABOJMMBIM K OOMOTKE CTAaTropa, oOpa3yeT HENOJIBHKHOE B
npoctpanctse noje. [Ipu Bpamiennn poropa B ero 0OMOTKE HaBOJIWTCS MEepeMEHHas d3/C,
oA JACHUCTBUEM KOTOPOM NPOTEKAET MEPEMEHHBIM TOK. ODTOT TOK CO3JA€T TaKXKe
HEIOJIBM)KHOE TT0JIE.

CkutazipIBasich, MoJig CTaTOpa U poTopa o0pasyroT pe3yJbTUPYIOLIEE MOJIE, KOTOPOE MPHU
B3aMMOJICHCTBUM C TOKOM POTOpa CO3/1a€T TOPMO3HOM MOMEHT. DHEPIus, MOCTYyNaromas ¢
Baja JIBUIaTellsl, PACCEMBAETCS IIPU 3TOM B COIPOTUBIICHUAX POTOPHOM LIETIH.

DopmyJbl VIS pacyeTa MeXaHNYeCKOi XapaKTepUCTHKH ACHHXPOHHOI0 ABUIaTeJIsi
OmnpenensieTcs HOMUHAJIBHOE CKOJIbXEHUE 10 (popmyrie

S _ n — nHOM
HOM — :
n,

Kputnueckoe ckoypxeHne onpeesieM no popmyie

S;p =Sy (KM +KZ —1),

IJI€ S,, — KPUTUYECKOE CKOJIbKECHHE;

Mmax
K, = — -~ KPaTHOCTb MAaKCHMAJILHOTO MOMEHT.
H
B pesynprare mpeoOpazoBaHUs DSIEKTPUUECKONW SHEPTUU B MEXAHWYECKYIO Ha Baly
ACMHXPOHHOTO JIBUTATEIIsI BOZHUKAET MOJIE3HBII MOMEHT
P.
M, =9550—2
n2
rie M,— MoJie3HbIi MOMEHT Ha Baily aBurateins, Hwm;
P, — MOIITHOCTH Ha BaJly JABHUTaTes, KBT;
n,— 4acTOTa BpallEHUs1 pOTOpa, 00/MUH.

Bpamiaromuii MOMEHT B aCHHXPOHHOM JIBHTaTEJIe 3aBHCHUT OT CKOJIBKCHUS S U
ompenensiercs o ¢popmyne Kiocca
2M

M2 — S max ,

S L Sk
Sep S
rae M,,, —MaKCUMaJIbHBIA MOMEHT, Hwm;
Sxp — KPUTUYECKOE CKOJIBKEHUE, COOTBETCTBYET MAKCUMAIIbHOMY MOMEHTY.

UYacToty Bpatienus poTopa onpesensieM o Gopmyiie

n,=n,(1-s).
Ha ocnoBe ¢popmyn Kiocca u onpesenenns 4acToThl BpallleHUs poTopa MpH pa3IudHbIX
3HAYEHUS] CKOJBKEHUS MOKHO ONPENSIUTh BpalalONMii MOMEHT U TOCTPOUTH

MEXaHHYECKYl0 Xapaktepuctuky Np(M) acuuxponHoro maBurarens. JlaHHble pacuera
3aHOCHUM B TaOJHILY.
Tabauya 1-JlaHHble AJ1s1 IOCTPOEHUS MEXaHMYECKOH XapaKTePUCTHKH

S 0 Ssov 10,05 |5, 101 02 |04 (06 (08 (1,0
n,, 00/MuH
M, Hm




MexaHuueckas XAPAKTCPUCTHUKA ACHMHXPOHHOI'O ABUTI'aTCJIIA

3agaua 22. Tpexdas3Hblii aCHHXPOHHBIM JBUTATEIh C KOPOTKO3aMKHYTHIM POTOPOM
nutaercs ot cetn ¢ Uy = 380 B mpu f = 50 I'. ITapamerps! nuratens: Pu = 14 xBt, nu =
960 06/MuH, coseu = 0,85, nu = 0,88, KpaTHOCTH, MaKCUMAJIBHOTO MOMeHTa km = 1,8.
Onpenenutb: HOMUHAIBHBIMA TOK B (a3ze OOMOTKM cTaTopa, 4YHCIO TMap IOJICOB,
HOMHUHAJIBHOE CKOJIb)KEHHE, HOMHMHAJIBHBII MOMEHT Ha Baly, KPUTHUYECKUHA MOMEHT,
KPUTHYECKOE CKOJIBKEHHUE U MIOCTPOUTh MEXaHUYECKYIO XapaAKTEPUCTHKY JIBUTaTEIsl.
Pemenne. HomuHangbHas MOIIHOCTh, TOTpeOIIsieMast U3 CeTU

Px=Pa/nma=14/0,88 =16 xkBT.

HoMuHaIbHBIN TOK, ITOTPEOJIIEMBII U3 CETH

2 3
A . M

J3U;, cosg,  +/3380-0,85

Hucio nmap nosarocoB

p=60f/n,=60x50/1000=3,

rae n; = 1000 — cunxpoHHast yacToTa BpaiieHus, Ommkanias K HOMUHAJIbHON 9acTOTe
nH = 960 06/MuH.

HomunanbHOE CKONBKEHNE

sH = (n; - nH) / ny = (1000 - 960) / 1000 = 0,04

HomuHaneHblii MOMEHT Ha Bajly ABUTATENs

30 30
Kputnuecknit MOMEHT
Mk =kmx Mu = 1,8 x 139,3 =250,7 Hem.
Kputnueckoe ckoipxenue HaxoauM noactasus M = MH, s = sH © Mk / Mu = kwm.

~

) -2 =._:,,(.¢:N b k2 1): 004(18 + 18 ~1] =032
: \ !

|
 —F o If &
S = Fam Ty [0

JIsist TIOCTPOCHUST MEXaHWUYECKON XapaKTEpPUCTUKU JBUTATEIs] ¢ TOMOIbo n = (nl - S)
OMpEeNeINM XapaKTepHbIE TOUYKU: ToUYKa Xxosoctoro xona s = 0, n = 1000 o6/mun, M = 0,
TOYKa HOoMHHajabHOTO pekuma sH = 0,04, nuH = 960 o6/muH, MuH = 139,3 H-M u Touka
KpUTHYECKOTO pexuma sk = 0,132,
n, = 868 006/mMuu, Mk =250,7 H- M.
JI1s1 ToukM mycKoBOro pexkuma sit = 1, n = 0 Haxoaum
2- M, 2-250,7
n = = 65 .q)/..

Ry Y 0,132 1

> -
O 1 0,132

[To mosry4eHHBIM JAAHHBIM CTPOSAT MEXAHUYECKYIO XapaKTepUCTUKY aBuratens. s Gonee
TOYHOTO TOCTPOEHUSI MEXAHMYECKOW XapaKTepUCTUKH CJIEAYET YBEJIMYUTH YHCIIO
pacyeTHbBIX TOYEK M A 33JaHHBIX CKOJBKEHHM ONpPENEIUTh MOMEHTBI WU YacTOTYy
BpalICHUS.

3apaua 23.  Tpexdaszubiii Al ¢ KopoTKo3aMKHYTBIM poTopoMm Tuna 4A100S2VY3 mo
KAaTaJIOTy UMEeT HOMUHAJIbHBIE JaHHbIe: nosie3Has 4 kBT; yactoTy BpanieHus poropa 2880
o6/mun; KIIJI 86,5%; xosdpdunmuent momrHoctu 0,89; KpaTHOCTH MyCKOBOrOo TOKa 7,5;
KPAaTHOCTh MaKCUMaJIbHOTO MOMEHTA 2,5; KpaTHOCTh IyCKOBOIrO MOMeHTa 2,0, HanpsKEeHUe
cetu 220/330. TpeOyercs ompeaenuTh: BBHICOTY OCH BpaIleHHUs, YUCJIO TIOJIIOCOB 2D,
CKOJIb)KEHUE MPU HOMHHAJIBHON Harpy3ke Syoy, MOMEHT Ha Bally Mpyoy M MaKCHUMAaJIbHBIH
MOMEHT My OTPEOIISIEMYIO IBUTATENIEM U3 CETH aKTUBHYIO MOIIHOCTDH P yonm, CyMMapHbIe



TMOTEpH TIPH HOMHHAIBHOH HAarpyske » P, HOMHHANBHBIA ., W IyCKOBOW TOKM |, B

MUTAOIICH CETH MTPU COCAMHEHNN 0OMOTOK CTaTOPa «3BE3J0M « U «TPEYTrOJIHbHUKOM).
Pemenmne.

1. 4A100S2Y3. B o0o3HaueHuu THUMIOpa3Mepa JBUrateiass UUQphI, CTOAIIME TMOCie
o0o3HaueHus 4A, yKa3bIBalOT Ha BHICOTY OCH BpaieHus, T.e. h = 100 mMm.

Crnenyromasi uudpa, yka3blBaeT Ha YHUCJIO Tap MOJIOCOB, T.e. 2p = 2; NMPHU 4YacTOTe
nepemMeHHoro toka 50 [’ 3TOMy YHCIy TOJIOCOB COOTBETCTBYET CHHXPOHHAs 4YacTOTa
Bpaiuenus Ny = 3000 06/MuH.

3. CkoJib)KeHHE TPU HOMUHAIBHOM HArpy3ke OIpeAeNseTcs HOMHMHAJIBHONW YacTOTON

BpalIEHUs! POTOPA JBUTATENS

s MM, 30002288000 g

n, 3000
4, MoMeHT Ha Baiy jBurarenst (MOJIE3HbIH MOMEHT JBUTATENsl) MPU HOMHUHAIBLHOMN

Harpyske, T.e. Ipu HOMUHaJIbHOU yacToTe BpamieHus 2880 06/MuH.

M, :9,55M:9,55-M:13,26H M
2880

nZ
5. HavanpHbIll TyCKOBOM MOMEHT
MH
My =M yon (
HOM
6. MakcuManbHbld (KPUTHYECKHUI) MOMEHT JBUTATEls ONpENEseTCs MO MepPerpy30uHoi

CIIOCOOHOCTH

no

]213,26‘2226,52[‘]-]!4

M_. =M [gﬂj:13,26-2,5:33,15H-M

max HOM
HOM

7. HomunanbHbIil TOK B (pazHOI 0OMOTKE cTaTopa
linon = Pron = 400 =7,9Hm
m U, 77,00 -COSP 0,  3-220-0,865-0,89
M3 () - YucI0 (a3 B 0OOMOTKE pOTOpa UM CTaTopa
8. [ToTpebisiemass ABUTATENIEM W3 CETH aKTUBHAas MOIIHOCTh B PEXUME HOMUHAIBLHOU
Harpy3Ku
P 4

Poy = 12 = — 4,6xBm
1HOM UHOM O, 865
9. CyMMapHble OTepU ABUTATENs IPY HOMUHAIBHOW HArpy3Ke

ZP: Rrow =P,y =4 6-4,0=0,6xBm

10. JIuHenHbIl TOK cTaTopa:
IPU COETMHEHUH «3BE30I»
l, =1,=7,9A
IIPU COEIMHU «TPEYTOJIbHUKOM)
l,, =~/3-1,=1,73-7,9=13,5A

Ilyck 2ekTpoaBurareis ¢ ¢gazoBbIM pOTOPOM

[Tyck ngBuratens B XOJ NpelycMaTpPUBAET CO3JaHUE OOJBIIOrO IMyCKOBOIO MOMEHTA IpHU
HEOOJIBIIOM MTyCKOBOM TOKE U, CIIEI0BATEIbHO, IPU HEOOIBIIOM MaIeHUN HANPSKEHUS MU
nycke. [Ipu 3ToM MOXkeT TpeOoBaThCs IJIABHBIN MyCK, MOBBIICHHBINA TyCKOBOII MOMEHT U
T. J.
Ha npakTuke npuMeHSIIOTCS CIEeIyIOIINe CIOCOObI MMyCcKa:

e  HENOCPEICTBEHHOE MPUCOEANHEHNE K CETH - IPSIMOM IYCK;

e  TOHIKECHHUE HAIPSIKEHUS IIPH ITYCKE;

e  BKJIIOYEHHE CONMPOTHUBIICHUS B LIEMb pOTOPA B IBUTATENAX C (Pa30BBIM POTOPOM.

A B c
W Puc. Bxirouenue
| — NOCTALIOY DO ON TN



JIBUraresb UMEET KOHTAKTHBIE KOJIbLIA, KOTOPBIE MO3BOJISIIOT BKJIIOYATh B LIEb POTOPA MPHU
nycke 100aBo4HbIe conpoTuBiieHus Riu Ro.

B Hauane mycka BKJIIOYEHBI 0O0€ CTYNEHU COMNPOTUBICHHUH, MPU ATOM MOJIy4aeTcs
HAaWOOJBIIMK  MYCKOBOM MOMEHT M, pa3roH MNOpPOUCXOAUT IO MEXaHUYECKOU
XapaKTEepUCTHKE 1, 4acTOTa BpalllEHUs] YBEIMUYMUBAETCS, HO HE JOCTUTaeT HOMUHAJIBHON U B
TOYKE O MPOUCXOJUT OTKIIFOUEHHE NIEPBOM CTYNEHU CONPOTUBIEHUN R; KOHTpoiepoM mpu
3aMbIKaHU KOHTAKTOB K11 1 K 5
[Ipy MOCTOSHHOIN YacTOTE BpalIEHUsT MPOUCXOJIUT YBEJIMYEHHE ITYCKOBOTO MOMEHTA 0
M,,1, ¥ CHOBa pa3roH IO XapakTEePUCTHKE 2 ¢ OoJiee BHICOKOM 4acTOTON BpaiieHus. B Touke
0 oTkirouaeTcst BTopasi cryneHb R, comporusnenuii kontaktamu K, u Ky, u npoucxoaut
MepeXo]] Ha €CTECTBEHHYI0 MEXaHMYECKYIO0 XapakTepucTuky 3. Jlanee paGorta agBuratesns
MIPOUCXOJIUT MPU HOMUHAJIBHOW YaCcTOTE BPAIIEHUS Nyoy M MPU HOMHHAIBHOM MOMEHTE
Muom.

[Ipu mycke nBuraTessi MPOUCXOAUT HE TOJBKO YMEHBIIECHUE ITYCKOBBIX TOKOB, HO H
YBEIIMYEHHUE ITyCKOBOIO MOMEHTA, YTO BAXKHO IJIA JBUTATEJIEH, KOTOPBIE BKIKOYAIOTCS IO/
Harpy3koi (pa3IM4HbIC TPAHCIIOPTHBIC MPHUCIIOCOOICHUS M MAIIIUHBI).

3apaua 24. /Ins acuHXpOHHOro jaBuratens ¢ (a3sHbIM POTOPOM, JIaHHBIE KOTOPOTO
MpUBEJCHBI B Ta0J.1, HOMUHANBHAS MOIIHOCTh Po, = 15 kBT, HOMUHaIbHOE CKOIBKEHHE
Stom = 5%, meperpysodHasi CIOCOOHOCTH A, = 2,1, wnmcmo momocoB 2p. Tpebyercs

paccuuTaTh COPOTUBIIEHUS PE3UCTOPOE myckoBoro peocrara [1P (puc. ).
KM3
Tn063
KM2
Tho61
KM1
Tro62
Pemienue.

HomunanbHast yactora BpauieHus
Nyore =M@ —=S,00) = 750(1—0,05) = 71206 | mum
HomunanpHBIN MOMEHT JIBUTATE/IS

M, =955 0 _g 5519000 o0,
712

nHOM
[IpuHuMaeM 3HayeHHE MOMEHTA NIEPEKIIOUYECHUN, PABHBIM HOMUHAJIBHOMY
M, =1,0M,,,, =1,0-201=201Hum
4. OTHOUIEHUE HAYAJILHOTO ITyCKOBOT'O MOMEHTA K MOMEHTY MEPEKIIOUECHUN TPUHUMAEM
M
A=—1=21
2
5. HayanpHbIN IyCKOBOW MOMEHT
M, =M,-2=201-2,1=422Hu



M, 422 .
Te. =T 0,7; 3TO TMO3BOJISIET MPUMEHUTh AHAIUTUYECKUH METOJ pacuera co-
HMPOTHUBIICHHUI MTyCKOBOT'O PeocTara.
6. CornpoTHBIIEHHE pe3UCTOpa TpeTber cTyneHu 1P
Ross = Ry (A1) =0,37-(2,1-1) = 0,40m
7. ConpoTHBIIEHHE pE3UCTOpa BTOPOH cTynenu 1P
R =R, ;4 =0,4-2,1=0,840m

J{IOB2 /IOb'3
8. ConpoTHBIIEHHE PE3UCTOPA IEPBOM CTYIICHH
R 051 = RyosaA = 0,84-2,1=1,760m
9. Conporusnenue [IP Ha nepBoii cTyneHn
Rip = Ryoss + Ryosa + Ryoss =0,4+0,84+1,76 =30ma

10. Conpotusnenue 1P Ha BTOpO# cTyneHu
Ripr = Ryosz T Ryoss =0,84+1,76 =2,60ma

11. Conpotusnenue [P Ha TpeThel CTyNeHU
Rips = Ryoss =1 76 =1,760ma

CamocTosiTe/IbHbIE paﬁoTI:.I H MHAMBHUAYAJBbHbBIC 3aJaHHHA, TCCTbl — BHJbI paﬁoTbI,
oﬁecneanammne NOBbINICHHUEC YPOBHA CaAMOCTOSITEJIbHOM JIeATEJIbHOCTH CTYJACHTOB

HaubGonee pacnpoctpaneHHoil ¢opmoii  paboTbl, obOecrneunBarolell  MOBBIIMICHHUE
CaMOCTOSATENIbHON JESTENbHOCTA CTYACHTOB, SBISIOTCA CAaMOCTOSITEIbHBIE paldOTHl U
WHIUBUyallbHbIE 3a7aHus. [lo cBoeMy NHMIAKTHYECKOMY HAa3HAYEHHIO CAMOCTOSITEIbHBIC
pa®oThl M UHAUBUIYAJIbHBIE 3aJJaHUSI MOKHO pa30UTh Ha JBa OCHOBHBIX BHa: 00ydarolue
U KOHTpojupyromue. Ha ypokax »53JIEKTpOTEXHMKE M D3JIEKTPOHUKE pa3paboTaH psij
CaMOCTOSITENIbHBIX paObOT M MHIMBUIYAJIbHBIX 3a/laHUM pa3HbIX BUIOB. OHU COCTABIISAIOT
OUJAKTUYECKAE MaTepualbl, KOTOPBIE SBISAIOTCS COCTAaBHOW YacThbIO KOMIUIEKCHOTO
METOJMYECKOr0 00ecleueHns AUCIHUIUIMHBL. TecThl 00ecrneunBatoT HHPOPMALUIO TIO PSIAY
KaueCTBEHHBIX XapaKTEPUCTUK 3HAHUM W yMEHMH CTyIEHTOB. TecToBble 3aJaHUs YJO0OHO
MCIIOJIB30BaTh MPU OpPraHU3alUHd CAMOCTOSTENBHOW PadOTHl B PEKUME CAMOKOHTPOJIS, HpH
MOBTOPEHUH Y4YeOHOro marepuaina. TecToBble 3aJaHUs C BBIOOPOM OTBETOB OCOOEHHO
LEHHBI TEM, YTO KaXKJOMY CTYJEHTY AAaeTCs BO3MOXHOCTh YETKO MpPEJCTaBUTh ce0e 00beM
00s3aTeNbHBIX TPEOOBAHMI K OBJIAJICHUIO 3HAHUAMH 1O TeMme (HECKOJIbKUM TemaMm, BCel
JUCLMIUIMHE), OOBEKTUBHO OLIEHUTh CBOM YCIIEXH, MOJYYUTh KOHKPETHBIE YKa3aHUs IS
JIOTIOJTHUTENIbHON U UHANBUYaTbHON paOOTHI.

JlaGopaTopHble 3aHATHSA CTYACHTOB

Lenpt0o 1a0OPAaTOPHOTO MPAKTHKyMa IO S3JEKTPOMEXAHHUKE SIBIIACTCS 3aKpeIieHue
TEOPETHUUECKUX 3HAHUM, TIOJYUCHHBIX Ha JICKIIUSAX U PE3YJIbTaTe CAMOCTOSITEIIbHON paboThI,
a Takke MpUuoOpeTeHHEe HABBIKOB B MCCIICIOBAaHUU dJeKTpuueckux Iernei. [loka ctyneHt
TOJBKO CO CTOPOHBI CIEIUT 3a IKCICPUMEHTOM, BOCIPOU3BOJUMBIM JAPYTUM, OHO MOXET
OCTaBaThCSl EMY UYXKIbIM, TAJIEKUM, €II€ HEAOCTATOYHO MOHATHBIM. Hajno nath CTyJaeHTy B
pPyKU TIpUOOp, MOCTABUTh €T0 JIMIIOM K JIMIY C caMuM dKcrepumeHToM. Cam, y4acTBysl B
OTBITHBIX MCCJICIOBAHUSX, HAOMIOMas M BOCIPOU3BOMAS DSKCIEPUMEHT, CaMOCTOSITEIHHO
MBITASACh BBIICHUTH 3aBUCUMOCTH MEXIY HUMH, MPEOJ0JIEBAs BCTPEUAIOIIUECS TPYAHOCTH,
CTYyJICHT YCBauWBaeT TBEpXKE, OTUETIIMBEE, CO3HATEJIIbHEE OCHOBHBIC TOHSATHUS M 3aKOHBI
ANEKTPOTEXHUKH, OT HETOJHBIX U HETOYHBIX 3HAHWUW MPUXOIUT K 0o0Jiee MOJHBIM U 0oJiee
TOYHBIM. TOJBKO MyTEM BBIMOJHEHHS JTA0OPATOPHBIX PA0OT MOXKHO O3HAKOMUTH CTYJIEHTOB
¢ (UBMYECKUMHU H3MEPECHUSIMU W METOJAaMU HaXOXJCHUS (U3UYECKUX MOCTOSHHBIX.
CtyneHTsl, mTpOXoJs JaOOPAaTOPHYIO  MPAKTUKy, MPUOOPETAIOT  «TPaAaMOTHOCTHY,
MTO3BOJISIIOIIYI0 UM YBEPEHHEE CIEIUTH 3a OINbITAMU YUYUTEJIsA, HE OTHOCUTCS K HHUM, KaK K
«(poxycam», KOTOPBIE BCEIIENIO 3aBUCAT OT JIOBKOCTH M YMEHHUS dKCIIepuMEHTaTopa. Bmecrte



C TEM Yy CTYACHTOB CO3JAIOTCS CYKICHHUS 00 OKPYXAIOUIMX SBJICHUSAX, HA KOTOPbIE OHU
CMOTPAT y’K€ CBOMMHU IJ1a3aMH, a HE CKBO3b IPU3MY UY>KHX CJIOB. 3HaHHUS CTYJIECHTOB 4acTO
(dopMasbHbl, HOCAT OTBJIEUYEHHBIM XapakTep, OTOPBaHbl OT BCErO TOIO, UTO OKpYXkaeT
CTYJAEHTOB B NPAKTUYECKON MU3HU. YBEPEHHO (OPMYJIUPYS 3aKOHBI AJIEKTPOTEXHUKU U
IIOMHSI PA3JIMYHBIE OIpPEACNICHHUsS, OHM YacTO HE YMEKT OOBSCHUTH CaMbIX IPOCTHIX
(¢u3NyecKux SBJICHUI, NPUMEHUTh W3BECTHBICE WM 3aKOHBl JJISl Pa3pellCHUsT YacTHBIX
npobiemM. OTCYTCTBYET CaMOCTOSITEIBHOCTh MBICIH W JIeWcTBHS. Te mpodeccruoHambHbIC
4YepThl, KOTOPbIE NPHUBHOCAT C COOOM JabOpaTOpHBIE 3aHATHS B BOCIPHUATHE CTYIECHTAMH
SBJICHUH, CTAHOBATCS HAJIS)KHBIM OpYyJIMEM B U3ydaemoi npodeccuu. Pacumpsas u yriyOmusis
0a3y CcaMOCTOSITENBHBIX PA0OT CTYJAEHTOB, MBI CyMEEM IIPEOJOJIETh Pa3pblB TEOPUU H
IPAKTUKH, CAENAeM JUIsl CTYIAEHTOB Oojiee OYEBUAHOM CBSI3b, KOTOpAs CYIECTBYET MEXIY
HaYKOW U TEXHUKOH, 00Jiee OUEeBUIHON OCHOBHYIO BaXKHEMIIYIO MBICIIb, YTO U3Y4aEMbIE UMU
3aKOHBI, SIBISIFOTCSI OTOOPAKEHHUEM pEalbHOW, OKPYKAIOIIEW Hac JeHCTBUTEIBLHOCTH.
[IpunaBas psxy 51abOpaTOPHBIX pabOT TEXHUUYECKYIO HAIPaBI€HHOCTb, Mbl TEM CaMbIM
yrayOJisieM 3HaHUs CTYJIEHTOB, PACIIUPEHUS UX KPYTo30p.

TonpKO Npy NMPaBUIILHO OPraHU30BAHHBIX U CUCTEMATUYECKH MPOBOAUMBIX JAOOPATOPHBIX
3aHATUAX CTYJIEHThl NPUOOPETAIOT MHOTME pa3HOOOpa3HbIE YMEHMS W HaBBIKU [0
MIOCTAHOBKE U TEXHUKE SKCIIEPUMEHTA B 00pAILEHUU C MPUOOpaMH, BEACHUH HAOIIOICHUNA U
u3MepeHuil. CaMoCTOsITeNbHBIE JTaOOPATOPHBIE 3aHATHUS SBJSIOTCS OJHUM U3 Ba)KHEHIINX
CpeICTB OO0y4yeHHs CTyAEHTOB. B mpoliecce camMOCTOSTENbHOM NPAKTHUECKOHM padoOThI
CTYJIEHTBI Pa3BUBAIOT OPraHbl CBOMX YYBCTB U MOBBIIIAIOT CBOKO HA0I0AAaTeNbHOCTE. CaMu,
IPOJEIIbIBAsl ONbITHI, IPOU3BO/S HAOIIOAEHUS, U3MEPEHHUS, TPOOBI, BHUMATEIBHO CIENS 3a
MPOUCXOMSIIUMH SIBICHUAMH, OOJyMbIBasi KaXKIbli 1ar B pabOTe, CTYIEHTHl Pa3BUBAIOT
CIIOCOOHOCTH JIOTUYECKOTO MBIIUIEHUS, NPUYYaloTCad TIJIy0O)Ke MPOHUKATh B SIBJICHUS
IIPUPOABI, OTJIMYATh IJIaBHOE U CYIIECTBEHHOE OT BTOPOCTENEHHOrO W ciry4aiiHoro. lIpu
MPOBEICHUH KAXKJOT0 SKCHEPUMEHTA CTYJIEHTaM, MPEkKIE BCEro, JOJKHA OBITh SICHA IIEJNb
ero. Pabora mpoBOOUTCA MO HMHCTPYKUMHU, JAHHOW NpenojaBareieM; IUIaH U TOPSAJIOK
paboOThl MOTYT COCTaBIISATbCSA INPU AKTUBHOM Y4YacCTHHM CTYJEHTOB; pa3pabOTKa IUlaHa U
nopsiika paboThl MOKET OBITh MPEAOCTaBIE€HA CaMHM CTylneHToM. [lpum mnoctaHoBke
71a00paTOpHBIX pabOT Ha/IO0 MPAKTUKOBATh Bce MpueMsl. JlabopaTropHbie pabOThI MPOBOJASATCS
cTyAeHTaMH Ha cTeHaax. CTyleHThl COOMpPAIOT CXEMY CaMOCTOSITEIbHO MO METOJIUYECKUM
yKazaHusiM K JjaboparopHoil pabote. IlpenopaBarens, mpoBepuB ee, naer Oo0po Ha
sKcriepuMeHT. Ecnu cxema coOpaHa HE BEpHO, TO C MOMOLIBIO IPENoAaBaTeNsi CTYACHTHI
YCTPAHSIOT OWIMOKM M TOJBKO TIOCI€ ATOr0 CHHUMAIOT IOKa3aHUs. [IpaBunpHO
OpraHM30BaHHbBIE U YMEJIO MTPOBOJUMBIE JIA0OPATOPHBIE 3aHATHS OKa3bIBAIOT HA CTYJIEHTOB
OTPOMHOE BOCIIMTATEJIbHOE BJIMSHUE. BoCnuTeIBas B KaXJAOM CTYAEHTE JINYHYIO
OTBETCTBEHHOCTh 3a MOPYUYEHHOE €10, OHU BMECTE C TEM OCYIIECTBIISIIOT 3a7a4y pa3BUTHUS
NPOYHBIX HAaBBIKOB KOJIJIEKTUBHOM paboOThl, MO3BOJSIOT MPUBUTH CTYJEHTaM IICHHbIE
HaBBIKY MO KYJIbType TpyZa.

CocraBieHue npe3eHTANUN

IIpe3enTanus (OT aHIMIMIICKOTO CJIOBA - MPEACTABICHHUE) — 3TO HA0OP LIBETHBIX KAPTUHOK-
CJIA/IOB Ha OMpPEAEIICHHYIO TeMY, KOTOPBIN XpaHUTCS B (pailyie creruanbHOro GopmMara
pacmupenueM PP. TepMuH «mpeseHTarus» (MHOTIa TOBOPSAT «CJIaa-(uUiIbM») CBSI3bIBAIOT,
MpeXJIe BCEro, ¢ MHPOPMAIMOHHBIMH M PEKJIAMHBIMH (QYHKIHMSIMU KapTUHOK, KOTOPHIC
paccuuTaHbl Ha ONPEAEICHHYO KaTErOpHUIO 3pUTeNel (M0ab30BaTeNen).

VYaauHas ¥ KauecTBEHHas Mpe3eHTalus OyJeT BIUSATh Ha Ball MOJOKUTEIbHBIM MMHIIK.
[Ipe3eHTanusi — 3TO BHU3HWTHAs KapTO4Ka. IJTa TEXHOJIOTHS TO3BOJSIET BU3YAIBHO
BOCIIPUHUMATH Bamry padoTy. Jto0as TeXHOJIOTHs, B TOM YHCIIE U CO3/IaHUE MPE3CHTAIINM,
KOMITBIOTEPHOU WJIM APYTrOM, UMEET CBOM MPaBUJIA, IPUHIUIIBI, IPUEMBI.

Hano monumaTe, 4TO Mpe3eHTanusi — 3T0 HEe OTYET O MPOJACIIAHHON paboTe, K KOTOPOIl MbI
NABHO TPUBBIKIM W KOTOPBIE HAYyYWJIUCh COCTaBIAThH. He3aBUCMMO OT HOCUTENEH, Ha
KOTOPBIX OHA BBIMOJHEHA, NPE3EHTAlMs BKJIIOYAET B C€OSl M HEKOTOpPbIE 3JIEMEHTHI



OTYETHOCTH (CTATUCTUYECKUE JAHHBIE), U DJIEMEHThI aHAJIN3a, IKCIIEPTHOM OLIEHKH, a TaKXkKe
— MPOTHO3UPOBAHUS, MEPCHEKTUBHOIO IUIAHUPOBAHUS U MHOTO€ JIPYro€, 4YTO 3aBUCUT OT
KOHKPETHBIX LieJeH U 3a7a4. UTo Takoe KOMIIBIOTEpHAsl PE3CHTALMS?

MyJabsTHMeIHIHAS KOMIIBIOTEPHASI MPE3eHTAlUSA — 3TO:

- TUHAMHYECKHI CUHTE3 TEKCTa, U300paKEeHUs, 3BYKa;

- ApKUE U T0XOYUBbIE 00PA3BL;

- caMbl€ COBPEMEHHbBIE MPOrpaMMHBIE TEXHOJIOTHMHU HHTEp(deiica;

- AIHTEPAKTUBHBIA KOHTAKT JIOKJIATUHKa C JEMOHCTPAIMOHHBIM MAaTEPUAJIOM;

- MOOMJIBHOCTh U KOMIIAKTHOCTh MH()OPMALIMOHHBIX HOCUTENIEH U 000pYy10BaHUS;

- CIIOCOOHOCTH K OOHOBJICHUIO, IOTIOJIHEHUIO U a/IallTallui HHPOPMAIIHH;

- HEBBICOKAsI CTOUMOCTB.

[ToATOTOBJIEHHYIO NMPE3EHTALMI0 MOXHO BBITYCTUTh M OTAEIBHBIM IEYATHBIM H3IAHHEM,
oOpMHUB €ro COOTBETCTBYIOIIMM OOpPa3oM, a MOXHO MpPEACTaBUTh B BUJE aBTOPCKOTO
AJIEKTPOHHOIO M3/aHus. Eciu ecTh BO3MOKHOCTb, MOKHO OITyOJINKOBATh MPE3EHTALMIO Ha
CTpaHULAX JKYPHAJOB M Ira3eT WIM BBICTABUTH Ha cauT B VHTepHeT-nipocTpaHcTBEe. B uem
JIOCTOMHCTBO MIpe3eHTAIUi?

ITocnenoBarenbHOCTD M3J10KeHUs. [Ipy moMonM ciIaifoB, CMEHSAIOMKX IPYyr Apyra Ha
9KpaHe, yAepXaTh BHHMAaHHUE ayJUTOPHM TOpa3fo Jierde, yem Oeras C YKa3Koh MeEx
pa3BelIaHHBIX [0 BCeMYy 3ajly IUIakaroB. B oTiauuume ke OT OOBIYHBIX CIIANOB,
IPOITYCKAaEMbIX 4Yepe3 IUANpPOEKTOpP, KOMIIBIOTEPHBIE IO3BOJSIOT OBICTPO BEPHYTHCA K
T000MYy M3 YK€ PACCMOTPEHHBIX BOIMPOCOB WM BOBCE WM3MEHUTH IOCIEI0BATEIBLHOCTD
W3JI0KECHMUSL.

Kouncnekr. Ilpe3enTamuss — 3TO HE TOJIBKO TO, YTO BUIUT M CJBIIIUT ayJUTOpHUs, HO U
3aMETKU ISl BBICTYNAIOLIEr0: O YeM HE 3a0bITh, KaK pAacCTaBUTh AKLUEHTHI. DTH 3aMETKH
BH/JIHBI TOJIBKO JOKJIATUMKY: OHU BBIBOJIATCS HA 3KPaH yNPABIIIOIIETO KOMIIBIOTEPA.

MyabsTumeauiinbie 3¢ dextnl. Craiipl Npe3eHTaluu - He MPOCTO U300paxkeHue. B HeM,
KAaK M B JIIOOOM KOMITBIOTEPHOM JIOKYMEHTE, MOTYT OBITb 3JIEMEHTHl aHMMAIUH, ayJIHo- U
BUJICO(PPAarMEeHThI

10 3¢ pexTUBHBIX COBETOB KaK MPaBUIIBHO JI€JaTh MPE3ECHTALUIO.

Konupyemocts. Konnu 371€KTpOHHON NPE3EHTALMU CO3JAKOTCS MTHOBEHHO W HUYEM HE
OTJIMYAIOTCA OT OpUrHMHaia. IIpu xenaHuum ciymaTtesld MOTYT HOJIyYMTh BCE IMOKa3aHHBIE
MaTEepUAJIbI. TpancnopradeabHocTh. MaTepuan ¢ npe3eHTauuen ropa3io KOMIAKTHEE
CBEPTKa IUIAKATOB M I'OPa3/l0 MEHBILE MTOCTPAJAET OT YACTHIX IyTEIIECTBUI TO HA OJIHO, TO
Ha Jpyroe «meponpusTue». bosee Toro, (ail nmpe3eHTauru MOMKHO TMEpeciarh Io
ANIEKTPOHHOM MOYTE, a €CIU €CTh HEOOXOAUMOCTh U 00O0PYJOBaHUE - U BOBCE MEPEHECTH
BBICTYIUICHHE B VIHTEpHET U HE TPATUTh BPEMs HA Pa3be3/Ibl».

Jransbl padoThbl HAJX NIPe3eHTALUEeH
Iloaroroska

[lonrotoBka mpe3eHTallMM HA4YMHAETCA C IUIAaHUpoBaHusA. B olmiem Buje 3tarbl
MEepBOHAYAJILHON NOJATOTOBKH BBITJISIAT TaK.

Omnpenesienue coaep:KaHWsl TNpe3eHTAllMM, TEMaTHKA, LeJeBoe W 3PHUTEJIbCKOe
(uuTaTesibckoe) HazHaveHnue. OnpejesnieHUE YCIOBUN, KOTOpPbIE MOMOTYT OOECHEYUTh
paboTy HajJ Mpe3eHTalHe. M3yueHne TEOpETHYECKOr0 MaTepualia MO TEXHOJOTUU
KOMITBIOTEPHOW MPE3ECHTAMHA, YTOUHEHUE BO3MOKHOCTEN BEPCUM MPOTPAMMBI, UMEIOIIEHCS
y Bac.

Pa3paboTka Moje/Iu M CTPYKTYPbI npe3eHTanuu. OnpesesieHne Mexanu3ma padoThl Hajl
HEW.

PaboTas Haj co3gaHueM Mpe3eHTaluu, CIeAyeT MOMHUTh O BO3PACTHBIX OCOOEHHOCTSX U
MHTEpecax TOW KaTeropuu IMojb30BaTelIe, KOTOPOU ajapecoBaH Ball NpoAykT. Onpenenure,
KaKue IeIH Bbl CTAaBUTE W pelIlaeTe B Ipolecce padoThl: Mpe3eHTalus A0HKHA MOMOYb B
pELIeHNN KOHKPETHBIX MPO(EeCCHOHANIBHBIX 3a7a4. B 3aBUCMMOCTH OT TOT0, KAKMX UMEHHO -
BbI Oy/ieTe BICTpauBaTh 3pUTEIbHBIN PSII.

CHauana Bbl MOXeTe 3a(UKCUPOBAaTh BECh XOJ padOThl C MOMOIIBIO PYYKH W Oymarw.
TmarenbHo  oOaymaiiTe M pacnMIIUTEe — COAEp)KaHWe  Mpe3eHTauuu.  Pemwure



MYJbTUMEAUMHYIO YaCTh MIPE3EHTALMK: KOJIMYECTBO CJIAlA0B, Ipa)uuecKux H300paKeHU,
auarpamMM, CKaHUPOBAaHHBIX H300paK€HUH, CCBHUJIOK Ha HWHTEPHET-PECYpPCHI, 3BYKOBBIX
(aiinoB, BUACOPOIUKOB U T. 1.

1 mar. Henemosaranue. OmnpenensieM, ¢ KaKOW LEJIBI0 MBI IIPOBOJUM IIPE3EHTALUIO.
Hanpumep
e [Ipe3eHTanus Kak UTOroBas GopMa OTYETA O BaIIEH JESTEIBHOCTH.

e [Ipe3eHTanus kak oOy4daromasi TEXHOJIOTUSI.

e [Ipe3eHTanus Kak CpeACTBO IPUBIICYEHNS K YTEHUIO.

2 mar. Ayauropus ¥ 3aJa4M. B 3aBHCHMOCTH OT TOro, KOMy aJpecoBaHa Mpe3eHTanus,
ompenensiem u ee 3agaun. Hanpumep.

e OTUeT 0 MPAKTUYECKOI paboTe
e Coo0111eHuEe HOBOT'O MaTepuaia
e [Ipe3eHTOBaTH KYpCOBOM, AUIIOMHBIA IPOEKT
o [IpesenTarus A NpeACTaBlICHUS AOKIaAa Ha KOH(PEPEHIIUU
3 war. [Ipeamer npe3eHTanuu (4TO NMpe3eHTyeM?).

4 mar. MoaeaupoBanue u cTpykrypa. Korga Mbl pemiiv, 4To UIMEHHO OYJIE€T COCTABIISATh
COJEP/KAHUE IMPE3CHTALUM, ITOATOTOBICHHBIA MaTepuajg HAaA0 CUCTEMATHU3UpPOBATH U
«yIakoBaTh» B OTHEJIbHBIEC OJIOKH, KOTOPbIE OYAYT COCTOATH U3 COOCTBEHHO TEKCTa (TOJIBKO
HeOoIbIIOro o 00BeMy!), cxem, rpaduxoB, Tadbull, poTorpaduii u T.1.

S mar. JJieMeHTbl, AOMOJHSIIONIHE COJep:KaHWe Tpe3eHTAlMU, TOXE TPeOyroT
IIPOlyMBIBaHUS 3apaHee.

e MmmocTpatuBHbll psag. WumocTpanuu Tuna «KapTUHKa», (GOTOWIJUTIOCTPALIMHM, CXEMBbI,
KapTUHBI, TpaduKy, TAOIUIIBI, IUArPaMMBbI, BUJICOPOJIUKH.
¢ 3ByKOBOM psii. My3bIKalbHOE WIIM PEUYEBOE CONPOBOXKIECHUE, 3BYKOBBIE A(P(EKTHI.

e AHMMAIMOHHBIA psii. DTO KAPTUHKU C JBH)KEHHEM: (PUTYPKH, «OXKUBILIUE» CXEMBI H
«pacTyllne» AuarpaMMsl.

e I[BeroBasg ramma. OOmMII TOH U LBETHbIE 3aCTaBKU, WUIKOCTPALUHU, JIMHUU JIOJKHBI
COUYETaThCA MEXKIY COOOM U HE MPOTUBOPEUHUTH CMBICTY U HACTPOCHHIO IPE3CHTALUU.

o [llpugrosoii psn. BeiOpars mpudThl *enareabHO, HE YBIEKAsCh UX 3aTEHJIMBOCTHIO U
pazHooOpa3ueMm. Yem Oomblie pa3HbIX MIPUPTOB BbI HUCHOJIb3yETEe, TEM TpPYyAHEE
BOCIIPUHUMAIOTCS Baly ciaipl. OJHAKO HAAO MPOAYyMAaTh LIPUPTOBBIE BBIACICHUS, UX
NOJYMHEHHOCTh U JIOTMKY. CTHJIb OCHOBHOrO uipudrTa Toke BaxkeH. B moOom ciyuae
BBIOpAHHbBIE BaMU IIPU(THI JOJIKHBI JIETKO BOCIPUHUMATHCS Ha TMEPBbIN B3TJIS.

e CrneuuanbHble 3pdexTol. BozmoxxkHocTu criendhPexkToB Bbl YBUIUTE NPH 3HAKOMCTBE C
nporpaMmoii. BaxxHo, 9ToObI B Ballieil mpe3eHTaIlMi OHU HE OTBJICKAIM BHUMaHHUE Ha ceds, a
JUIIb YCUJIMBAJIM IJ1aBHOE. ECTECTBEHHO, KAl cHeUaInCT OyAeT U3MEHATh 3JIEMEHTHI
CoJIep KaHUs IPE3EHTALMH, YTO- TO UCKIIFOYATh UM BHOCUTH CBOE.

Hekortopsle mpaBuia Opraiu3aluy MaTepraia B IPE3CHTALNH.

ITopaya: kak Mpe3eHTOBAaTh U TOTOBUTHCH.

1. IlenTp BHMMaHUs Ha Jokiaguuka. HeoOXxoauMo MOHMMATh - Ha MPE3EHTALUIO JOAU

IIPUIIUIM BBICIYIIATh BAC, @ HE IPOYUTATh BMECTE C BAMH HAANKMCH Ha BalIUX Claiiax.
He mnoncoBbiBailTe MM mpe3eHTanuio. EcCauM BBl IMOKAa3bIBAETE HOBBIM NPOAYKT -
IIOKKUTE HOBBIM IPOAYKT. ECIIM BBl NpPE3EHTYETE€ HOBBIM CTAHOK - IOKAXHUTE €ro
dotorpaduu. Ecnu Bam Heuero mokaszaTh, WM IOKa3aTh YTO-TO B KUBYIO OYEHb
CIIOXHO, coOepuTe mpe3eHTanuo. U 3anoMHute: Ilpe3eHTamusi — 3T0O Bbl M Ball
pacckas, To, YTO MOKA3bIBAETCH HA CTEHE - 3TO JO0NOJHUTEIbHbIE MATEPHAJIbI.

2. Ipunnun "10/20/30". BriepBble 3TO NMPUHLHUI ONUCAH KAMUTAIUCTOM CHUIMKOHOBOM
nonunbl, ['aem KaBacku. CyTh npuHIuna:

- 10 cnaii1oB B Npe3eHTAall1H;

- 20 MUHYT BpEMEHH Ha NIPE3CHTALIUIO;

- 30-m mpudToM HaOpaH TEKCT HA ClIaiIax.

3. I'maBHO€ BHMMaHUE raBHbIM BemaM. Onpenenure 10 rnaBHbIX UAEH, MBICTIEN, BBIBOJIOB,
KOTOPBIE Bbl XOTUTE JOHECTHU JI0 CIYIIATENEH U HA OCHOBAaHUU HUX COCTABbTE MPEZCHTALIMIO.



Hu B xoem ciyyae He BKJIIOYaTe B MPE3CHTALUIO JOIMOJHUTENIbHYI0O MHPOpMALUIO - €i
MECTO B pa3fgaTOYHOM MaTrepuaie jJu0o B Bamux cioBax. Ha crmaiigax qomKHO OBITh TOJBKO
camoe riaaBHoe. Korya roroButech K NMpe3eHTaluu YyBCTBYWTE ce0sl MPOJIaBIIOM TOTO, YTO
Bbl IIpe3eHTyeTe. Bamm uaew, MbICIH, BBIBOJABI - 3TO Balll TOBAap, OT TOTO KaK BbI €ro
MIPE3EHTYETE, 3aBUCHUT Balll yCIIEX.
KOHTEHT: 4TO npe3eHTOBATb.
4. Ilpe3eHTanus - 3T0 HE JOKyMeHT. Becerna cnenyiite npaBuiy: Ilpe3eHtaunu s nenaro B
PowerPoint, a moxymentst B Word. XoTHTe JOHECTH A0 CIyIIaTeled TEKCT JOKJaja,
BKJIIOUUTE €ro B oTAenbHbIM Word-¢daiin u npukpenutre kK aokiany. B mpesentanuio
BKJIIOUANTE TOJIBKO Ty MH(OPMAIMIO, KOTOpasi MOMOXKET CIYIIATEIsIM Jydllle BOCTIPUHSATH
Marepual.

5. Nadopmanus, a He naHHbIE. Bbl 3HaeTe yeMm AaHHBIE OTIMYAIOTCS OT MHbOpMmaruu ?
Januble - 3T0 Habop uudp, GakToB, OHM HE NPUTOIHBI JUIS TPHUHITHS PEIICHUS.
Nudopmamusi - 5710 mnpopaboTaHHBIE JaHHBIC, MPEACTABICHHbIE B YIOOHOM IS
BOCHPUATHUS BUJIE, A IPUHATH peteHus. Tabnuna ¢ Kydei mudp 1 Ha3BaHUSIMH KOJIOHOK
B MPE3EHTAIlMH - TO JaHHbIe, a He MHpopManms Ans nNpuHATHS pemeHus. Undopmanueit
JUISL pa3MENIeHUs] B MpEe3eHTAIlMd MOXKET ObITh JuarpaMma, Ha KOTOPOMl ObLI0-Obl BHUIHO
pa3HUILy MEXy KaKUMU-TO MOKa3zarensiMu. [narpammy Hajo noamnucaTh. BeIBOA: €Ciau Mbl
XOTUM, 4YTOOBI Halla Mpe3eHTalus Oblja TMOHATHOM, JOCTYIMHOM M Ka4eCTBEHHOH MBI
BKJIIOUAEM B HEE UCKIIIOUUTENBHO HHPOPMAILUIO, @ HE JTaHHbIE.

6. UToroBelii cnaii. IJTO Claij CIYXHUT IS JIyYIIEro 3aiOMUHaHus Matepuana. [lostomy
BCEI/Ia JIelaiiTe NTOTOBBIN CJaii/l, B KOTOPOM Bbl (PUKCUPYETE BHUMAHUE JItOJIEH Ha TJIABHOM
«COOOILIEHUN», KOTOPOE Bbl XOTUTE JIOHECTH A0 CIyllaTened cBoed mpe3eHTauuel. Eciu B
MPE3EHTAIMA HECKOJIBKO TEM, JIEJIANTE UTOTOBBIM CIIA] MOCIE KaXKJIOW U3 TEM, a B KOHIIE
IIPE3CHTAlUN CIEJIaNTe CyMMapHbIi HTOroOBbIM cnaig - 310 Ha 100% mo3BoauT Bam
o0ecrneynThs BOCHPUITHE ayAUTOPUEH TIJaBHBIX MOMEHTOB Ballell MpPE3eHTALNH.
Buzyanuzanusi: KaKk  JIy4lle  BCero  IokKaszarb  TO, YTO  MPE3EHTYElllb.
7. IlpaBumo — «Cxema, pHUCYHOK, rpaduk, Tabnuia, TekcT». UIMEeHHO B Takoil
nocienoBareabHOCTH. Kak TOdabKO BBl CHOPMYIUPOBAIM TO, YTO XOTHUTE JIOHECTH MO
CiIylIaTesied B KaKOM-TO KOHKPETHOM CIIaiijie, CHaJaja NoayMainTe, a Kak 3TO IPEICTaBUTh B
Buje cxembl? He mnomydaercsd, Kak cxemy, MOAyMaiTe, Kak I0Ka3aTbh 3TO PHUCYHKOM,
rpadukom, Tabmauneil. cnoiap3yiiTe TEKCT B MPE3EHTALMAX, TOJIBKO €CIM BCE MPEeAbIIYyIINe
crocoObl 0TOOpaxkeHust HHMOPMAITUU BaM HE TI0I0ILIH.

8. IlpaBuno «5 00BEKTOB Ha ciaige». He HyXHO co3gaBaTh Kally Ha claiine. YemoBek
CIIOCOOEH OJHOBPEMEHHO MOMHUTHL 7 =+ 2 »snemeHToB. [loaTOMy mnpu pa3MeleHun
uH(popMaIuu Ha claijie cTapaiTech, YTOOBI B CyMME CIIai]] COZEpKal BCEro 5 JIeMEHTOB.
Ecou »sTo cxema, To mompoOyiTe ymnpoctuth €€ a0 S5 sneMeHtoB. He mnosmywunoch -
IPYNIUPYUTE BJIEMEHTHl TaK, 4YTOObl BU3YaJbHO B CXEME BBIIEISUIOCH S5 OJIOKOB.
HNHCTpyMEHT: 4TO IIOMOTaeT B CO3JaHUU IIPE3ECHTALNN.
9. Microsoft Power Point. [Ipoctas u ymoOHass mporpamMMa cTajia €IBa-id HE JIydlIuM
CHOCOOOM SIPKO M TOHSITHO JOHECTH CBOU HAECHM WIM JOCTHKEHHS 0 JHOO0O0W ayTuTOpHUH.
Ecnu Bel ymeere moisib3oBaThess Word, TO AJis Bac HE COCTAaBUT TpyjAa pa3o0paThCs ¢
PowerPoint. Ilpu co3nanum mnpe3eHTanuu ucnosb3yite KoprnopaTuBHbIE MAONOHBI I
PowerPoin. Ha caiite YouTube.com mo 3ampocy «PowerPoint» Bbl Haiizere orpomHoe
KOJIMYECTBO o0OyyJaroiero BUJIEO 1o pabote c JTAHHOU IPOTPaMMOM.
10. Onna xaptunka 3amensier 1000 cmoB. [Ipu moaroToBke Mpe3eHTAIMKA BaM MOHAT00ATCS
kapTuHKH. Vcnonb3yiite cepBuchl moucka kapTuHok Google.Images n SAnnexc.Kaptunku
JUIsL TOTO, YTOOBI HAUTH HEOOXOAMMYIO BaM KapTUHKY. [IpocTo BBOAMTE B CTPOKY IMOMCKA
Ha3BaHME TOTO, YTO BaM HEOOXOIMMO, M CHCTEMa MPEUIOKHUT BaM pa3jIMYHbIE BapUaHTHI
M300paKECHHM.

OTU JAeciITh TMPOCTBIX W JIEWCTBEHHBIX COBETOB M TMpaBUJl IMOMOTYT CO3/1aBaTh
KauyeCTBEHHbIE PE3eHTALNU U 3PPEKTUBHO UX MPE3EHTOBATh. JJIs 3aKpeIIeHHs peJiarato
BaM HEOOJIBIIYIO CXeMY, KOTOPYIO MOXHO pacnedyararb M KCIOJb30BaTh MPHU MOJATOTOBKE



Npe3eHTAllUM, WJIA TPOCTO TMOBECUTh HA CTEHY, YTOOBI JydYIlle 3allOMHUTH MPUHITUTIBI
3¢ (HEeKTUBHON TIPE3EHTAIUH.
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