OEJAEPAJIBHOE ATEHTCTBO KEJIE3HOAOPOXHOI'O TPAHCIIOPTA
denepanbHOE rOCyAapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«IleTepOyprckuii rocy1apcTBeHHbIN YHUBEPCUTET MyTeil COO0eHus
Nmnepartopa Asekcanapa |»

(®I'BOY BO MI'YIIC)

Bpsauckuii puaman IIT'YIIC

METOANYECKHUE PEKOMEHJALINU
10 BBINOJHEHUIO CAMOCTOSAATEJIbHOM PA0OTHI CTYAEHTOB
10 AMCHHUIIHHE

OI1.02 SJIEKTPOTEXHHUKA U DJIEKTPOHUKA

JUISL CHIELIMAIBHOCTH
08.02.10 CTpouTeJbCTBO KeJe3HbIX JOPOT, IYTh U IMMyTEeBOE X035 CTBO

2017



Metoanyeckue peKOMEH IalMK J1JIs BBIMOJHEHHUS] CAMOCTOSITEIbHON PabOThI CTYICHTOB
o mucimmuinae OI1.02 DJIEKTPOTEXHUKA 1 DJIEKTPOHUKA, sBistronieiicss 4acTbio
MporpaMMbl TIOATOTOBKHU CIICIMATUCTOB CpeaHero 3BeHa mo crenuanbHocTH: 08.02.10
CTponTebCTBO kKeJIe3HbIX I0POr, MYTh U MyTeBOe X03HCTBO

Metoanueckue peKOMEHJAIMU [0 BBIOJHEHUIO CaMOCTOSITEIbHON pabOThl aJpecOBaHbI
CTyZEHTaM OYHON (OpMbI OOYUECHHUS.

MeTtoauueckue peKOMEHJAlMKM BKIIOYAIOT B ce0da 1enb, 3aJaud, IepeyueHb
oOpa3oBaTenbHbIX pe3yiabTaToB, 3asaBiaeHHbIX DI'OC CIIO, obecrieueHrne 3aHATHS, KPATKHE
METOJUYECKHE MaTepualibl MO TEeMe, BOMPOCHI ISl 3aKpeIuieHUusT U HMHCTPYKIUIO TI0
BBITIOJITHEHUIO, METOJIUKY aHAJIN3a PEe3yJIbTaTOB, OPSIOK MPOJICTaHHON pabOTHI.

CocraBurens: [llanomuukosa B.H.- npenonasarens bpsuckoro ¢punuana [I'VIIC

PaccmoTpensl 1 0100peHbl Ha 3acelaHuy IUKIOBOM KOMUCCUM OOIIENpodheCCUOHANIbHBIX,
€CTECTBEHHO-HAYYHbIX U MAaTEMaTUYECKUX JUCHUILINH
ITporokou 3acenanusa Nel ot «29» asrycra 2017r.

[Ipencenarens HUKIOBOW KOMUCCUU @_ E.B.Orypuosa

Meroanueckre peKOMEHAAIMH M0 BBITOJIHEHUIO CAMOCTOSITENbHONU pabOThl paCCMOTPEHBI U
PEKOMEHJ0BaHbI METOAMYECKUM coBeTOM bpsiHckoro ¢gunmana [TTI'YIIC,
ITporokon Nel ot «30» aBrycra 2017r.

e
I[Mpencenarens METOANYECKOTO COBETA o

\

f/_ Mapunenkos WU.E.



Texymuii KOHTPOJIb CaMOCTOSITENbHON (BHEAYAUTOPHOI) pabOThl 00yYaIOIIMXCS 110
nporpamme y4eOHOM TUCHUTLITAHBI
OI1.02 DJIEKTPOTEXHHUKA U 3JIEKTPOHUKA
JJIS1 CIeNMAJIbHOCTH
08.02.10 CTpouTe/IbCTBO KeJIe3HbIX JOPOT, NYTh U IyTeBOe X03ACTBO- 64 yaca

Yacnl,

OTBEJdEHHDLIE
Ha dDopMa KOHTPOJIA

Pa3gen, Tema
e, Buna 3apanus

BBIINMOJIHEHUE

3aJaHuA

Pazngen 1. 34
J1eKTPOTEXHUKA

Tema 1.1. Dnekrpuueckoe

oJje

IIpopaboTKa KOHCIIEKTOB 3aHATHS, 4 KonTpons
y4eOHBIX M3TaHUHN U CIICIIHATLHON YCBOCHHMS 3HAHUU
TEXHUYECKOU JIUTEPATYPHl, PEIICHUE MIPOBOJIUTCS B
3a7a4 ¥ yIpaKHEHHUH 10 TEME: dhopme
[TonsiTHE 00 2JIEKTPUUECKOM ITOJIC. TECTUPOBAHUS U
Onextpudeckue 3apsaapl. OCHOBHBIC KOHTPOJIbHBIX
XapaKTEPUCTUKH DJIEKTPUUECKOTO pabor.
MOJIsl: HAMPSI)KEHHOCTb,
AJIEKTPUYECKHUH MOTEHIIHA,
AJIEKTPUUECKOE HAIPSDKECHHUE,
€JIMHUIIBI U3MEPEHUSI.
JusnekTpudeckasi MPOBOJIUMOCTD.
KonpaeHncatopsl. DneKkTpudeckas
€MKOCTh KOHJEHCATOPa, CITUHHUIIBI
n3mepenus. CoeTuHEHHE
KOHJICHCATOPOB B OaTapeu.
[ToAroTOBUTHCS K MPAKTHIECKOMY
3aHATHIO IO TeMe: «Pacuer
DJICKTPOCTATHYCCKOMN ICTIH)
IToaroToBUTHCS K 1a00PATOPHOMY 3] Brmonxnenue u
3aHATHIO TI0 Teme: «Pacder 3aImTa
AMEKTPUUYCCKHX IETICH» 1a00paTOPHBIX
paboT.
Tema 1.3. IIpopaboTka KOHCIIEKTOB 3aHSITHS, 6 KonTtposb
DIEeKTPOMArHeTU3M YYCOHBIX U3/IaHUI U CHELUAIbHOM YCBOEHUS 3HAHUM
TEXHUYECKOU JTUTEPATYPHI, pEUICHHUE MIPOBOJIUTCS B
3a71a4 U YIPaXXHEHUH 10 TeMeE: dhopme
[ToHsiTHE MarHUTHOTO TOJIS, TECTUPOBAHUS U
rpadguueckoe n300pakeCHUE KOHTPOJIBHBIX
MarHUTHBIX TOJIeH MOCTOSHHOTO pabor.
Mar"uTa, MPOBOJHUKA C TOKOM,
KPYTrOBOTO TOKa, KATYIIKH C TOKOM.
MHeMOHHUYECKHE TTPaBuja; MPaBOro
BUHTA, IPaBOil pyKH. MarHuTHEIE
nojroca. XapakTepPUCTUKU
MarHUTHOTO TIOJIsl: MAarHUTHBIN
MOTOK, MarHUTHAsI UHIYKITUS,
HaMps»KEHHOCTh MAarHUTHOTO TIOJIS,
MarHuTHas MPOHHUIIAEMOCTh,
€UHUIIBI H3MEPECHUS.
JleficTBMe MarHUTHOI'O ITOJIS Ha
MPOBOJHUK C TOKOM.
MuemMoHHYeCKOE MPaBUJIO JIEBOMU
pyku. eppoMarHuTHBIE MaTEPUATIBI.
I'ucrepesuc. IneKTpoMarHuTHas
uaaykius. 3akoH Jlenna. /BukeHne
MIPOBOJHHKA B MAarHUTHOM TIOJI€.
OJ1C unaykuud. MHEMOHHYECKOE
MPaBUJI0 MPABOH PYKH.
CamMOoMHIYKIIHS, B3aUMOWHTYKITHSI.
NHIYKTUBHOCTH, €TUHUIIBI
n3Mepenus. [1oaroToBUTHCS K

Tema 1.2. Dnekrpuueckue
IIEITH OCTOSIHHOT'O TOKa




MPAKTUYECKOMY 3aHSATHUIO IO TEME:
«PacueT MarHUTHOM LMDy

Tema 1.4. Dnekrpuueckue
I[eMU MEPEMEHHOTO TOKa

IToaroToBUTHCS K 1a00PaTOPHOMY
3aHATHIO T10 TeMe:« MccaenoBanue
HEPa3BETBJICHHOM IIETTH IIEPEMEHHOTO
ToKay, «MccnemoBanue pa3BeTBIICHHON
LIENH TIEPEMEHHOTO TOKa»

Brimonnenue u
3aIuTa
71a00paTOPHBIX
pador.

Tewma 1.5. Tpexdaznubie
(S0

[ToAroTOBUTHCS K 1TAOOPATOPHOMY
3aHATHIO TI0 Teme:« MccnenoBanue
ey Tpex(asHoro Toka»
[IpopaboTka KOHCIIEKTOB 3aHATHS,
y4eOHBIX U3JaHUN U CIICIHATbHON
TEeXHUYECKON IUTEpaTypHl,
pelIeHre 3a/1a4 U yIpaXKHEHUM T10
TeMe:

[Tonyuenue Tpexdha3HOro TOKa,
NPUHIUN ASUCTBHUS IIPOCTEHUIIIETO
Tpex(da3zHoro reHeparTopa.
CoenuHenne 0OMOTOK TpeX(a3HOro
reHeparopa «3Be3q0i», ¢ha3Hbie U
JTUHEWHBIE HANIPSOKEHUS, BEKTOPHBIC
TarpaMMbl HAITPSKEHUM.
CoenuHeHne 0OMOTOK TpeX(a3HOTO
reHepaTopa «TPEeyroJbHUKOM,
(da3HbIC U JIMHEWHBIC HAMIPSIKEHHUS,
BEKTOPHBIC JHATPAMMBI
HanpsbkeHuid. CoeuHEeHNE Harpy3Ku
«3Be3101». BekTopHbIC IHarpaMMbl
HAIPSKCHUM U TOKOB.
CuMMeTprYHas © HECUMMETPHUYHAS
Harpy3ka npu COeIUHCHUH
«3Be310M» COOTHOIIICHUE MEXKAY
(ha3HBIMU U TMHEHHBIMUA TOKAMHU.
Ponp HelTpanpHOro mpoBOAa MPHU
COCJIMHEHUHN HATrPY3KH «3BE3I0M».
CuMMeTprYHasi © HECUMMETPHUYHAS
Harpy3ka npu COeIUHCHUH
«TpeyrobHuKOM». COOTHOIIEHHE
MEXay (a3HBIMH U JTUHECHHBIMHU
TOKaMH

Brinosnnenue u
3aIuTa
1a00paTOPHBIX
pabor.

Tema 1.6. DeKTpudecKue

[TonroroBuThCS K 1a00paTOPHOMY

BrinosnHenue u

M3MEPEHHUS 3aHATHIO II0 TEME: K I/ISMepeHICIe 3aIruTa
ANEKTPUUECKUX COMPOTUBIICHUI» 1a00paTOPHBIX

paboT.
Tema 1.7. 3HeKTpI/IquKI/Ie [ToAroTOBUTHCS K 1TA0OPATOPHOMY BrinonHenue u

MAIIIUHBI TIOCTOSHHOTO TOKA 3aHATHIO 10 TeMe: « VcripITanue 3amuTa
reHepaTopa MOCTOSHHOTO TOKa» 1a00paTOPHBIX

paboT.
Tema 1.8. 9 JIEKTPUYCCKHUE [ToAroTOBUTHCS K 1TAOOPATOPHOMY BrinonHenue u

MAIIIUHBI HepeMeHHOFO TOKA 3aHATHUIO 10 TeMe: « McnpiTanue 3amuTa
ACHHXPOHHOT'O 3JIEKTPOIBUraTEeIsI» 71a00paTOPHBIX

paboT.
Tema 1.9. IHonroroBuThCs K J1aODOpaTOPHOMY Beinonuenue u

TpaHquopMaTopBI 3aHATHIO TI0 Teme: « Mcrbrtanme 3amura
oiHO(a3HOTO TpaHchopMaTopa» 1ab0paTOPHBIX

pabor.

Tema 1.10. OcHOBBI Cucremarnyeckas mpopadoTKa Kontposnb

AIIEKTPOIIPUBOIA

KOHCIICKTOB 3aHSATH, YI€OHBIX
W3/IaHUH, BBITIOJTHEHUE JTJOMAITHETO
3a7aHusl, pelIeHue 3a1a4 1
YIpaXKHEHUH 110 TeMe. Buibt
ANIEKTPOIIPUBOJIOB (TIOCTOSIHHOTO,
ACHHXPOHHBIE, CHHXPOHHBIE U T.]11.).
CpencrBa sHEpro- u
pecypcocOepeKeHUs B
anekTponpurojie. [loaroroska k
OIPOCY TIO TeME pazjiena

YCBOCHHMS 3HAHUU
IPOBOAMTCS B
dbopme
TECTUPOBAHUS U
KOHTPOJIBHBIX
pa0or.




Tema 1.11. ITepenaua CucreMaTuueckast npopa60TKa 1 Kontpoinb y
U pacnpeﬂeHeHI/Ie KOHCHGISTOB 3aHsATHH, yqe6HBIX YCBOGHI/IH 3HAHUHN
y W3JIaHWUH, BLIIIOJIHEHUE JTOMAIITHETO MPOBOJIUTCSA B
ICKTPUHCCKON SHEPTHH 3a/laHusl, pelIeHue 3a1a4 1 dopme
ynpaxHeHul no teme. [loaroroska k TECTUPOBAHHUS U
OIPOCy MO TeME pazjena KOHTPOJIBHBIX
pa0or.
Pa3znen 2. JjeKTpoHUKA 30
Tema 2.1. Ousmueckue CucreMarnueckast npopa60TI<a 2 Kontposb ]
OCHOBBI BHeKTPOHHKI/I KOHCHCISTOB 3aHATHH, yqe6HBIX YCBOCHI/IH 3HAHUU
W3JaHUH, BEITOJHEHNE JOMAIIHETO MIPOBOJIUTCS B
3aJIaHus, peIICHHE 3a1ad U dhopme
yrpakaeHnui 1o Teme. [loaroroeka k TECTUPOBAHUS U
OITPOCY IO TEME pazesia COOOIICHHH, KOHTPOJIBHBIX
npe3enTaruii. icropus pazButys pabor.
TTOJTYIIPOBOAHUKOBOM 3JICKTPOHHKH
OO0pa3zoBaHKE JICKTPOHHO-IBIPOYHOTO
repexoa.
Tema 2.2. [ToAroTOBUTHCS K 1TAOOPATOPHOMY 6 Brmmonaenue n
HOHprOBOHHHKOBI}Ie 3aHATHUIO 110 TEMC: K I/ICCHCHOBaHI/Ie 3amuTa
HpI/I60pLI MIOJTYTIPOBOTHUKOBOT'O JTHOIA, 1a00paTOPHBIX
TpaH3UCTOpa» pabor.
Tema 2.3. [ToAroTOBUTHCS K 1TAOOPATOPHOMY 5 BrinonHenue u
SHCKT[)OHHI)IC 3AHATHUIO 110 TEMC: K I/ICCHCI[OBaHI/Ie 3amuTa
BBIPSIMUTENN 1 0JTHO(ha3HOTO JIBYXTIOIYIIEPHOTHOTO 71a00paTOPHBIX
CTAOMITH3ATOPbL BBIIIPSMUTEIIS» pabor.
Tema 2.4. OOmme [ToAroTOBUTHCS K 1TAOOPATOPHOMY 5 Bremonaenue n
HpI/IHHI/IHI)I HOCTpOCHI/I}I u 3aHATHUIO 110 TEMC: K I/ICCHCHOBaHI/Ie 3amuTa
PaboTHI CXEM paboTHI MOTYIPOBOTHUKOBOTO 1a60paTOPHBIX
o YCUJTUTENS» pabor.
OJICKTPUYCCKUX YCUIUTCIICHU
Tema 2.5. Dnek- [ToaroroBUTHCS K 1a00paTOPHOMY 5 Brinosnnenue u
TpOHHBIC reHepaTopBI U 3aHATHUIO 110 TEME: K I/ICCHGHOBaHI/Ie 3amuyTra
M3MEPUTEIIBHBIE IPHOOPI PabOThI UMITYJTECHOTO TEHEPATOPa» 71a00paTOPHBIX
pabor.
Tema 2.6. YcrpoiicTBa IloaroToBka K orpocy Mo Teme 4 Kontposnb y
aABTOMATHKHU U pa3aciia, BbIIOJIHCHHUEC JOMAIIHETO YCBOCHUSA 3HAHUU
BEIUHCIATEILHOM 3a/[aHIs, PELICHHE 33124 1 MPOBOJIUTCSA B
yOpaXHeHUl 1o Teme Jlorndyeckue dbopme
TEXHUKHU snementsl U, NI, HE. YcnoBabIe TECTUPOBAHUS U
0003HaueHHs], TAOINIIA HCTUHHOCTH. KOHTPOJIBHBIX
OcHOBHBIE Oa3UCHBIE JIOTHYECKHE pa0or.
anementsl U-HE, NJIN-HE.
VceaoBHbIE 0003HAYEHMS, TAOIHIIBI
uctuaHOCTH O0J1aCcTh MPUMEHEHUS
OCHOBHBIX YCTPOWCTB ABTOMATUKU
Tema 2.7. Mukpo- IloaroroBka K 3x3ameny. CoBpeMeHHBIE 3 KonTpons

MPOLIECCOPBI U MUKpO-OBM

HaIrpaBJICHUS PA3BUTHS
MHKPOAIEKTPOHUKH. OCHOBHbBIE
MTOHATHUS U(POBOM IIEKTPOHUKH.
Knaccudukarwst ycTporicT
MHUKPOSJICKTPOHUKH.

YCBOCHHMS 3HAHUU
MPOBOAUTCS B
dhopme
TECTUPOBAHUS U
KOHTPOJIbHBIX
paboT.




OO0uMe MOJI0KEHHSI 0 CAMOCTONATEIbHOM padoTe CTYJAEHTOB 10
«JIEKTPOTEXHUKE U JIEKTPOHHUKE»

OOmuit 06beM BpPEMEHH, OTBOAMMBIN Ha BHEAYJUTOPHYIO CaMOCTOSITENIbHYIO padoTy,
MPECTaBIIIET COOON pa3HUIlY MEXKYy MAaKCUMAIBLHOW U 0053aTeIbHON yueOHOW HArpy3Koi,
OTBEJICHHOW Ha M3yYeHUE y4eOHON MUCUUIUIMHBI WK npodeccuoHaibHoro Moayis. ®I'OC
M0 JUCLMIUIMHE MPEeAyCMaTPUBAET OCBOCHHUE CIEAYIOUX OOHIMX U MPOPECCHOHATBHBIX
KOMIIETCHIINN:

OK1. IloHumaTh CYyHIHOCTh U COIMAJIbHYIO 3HAYMMOCTh CBOEW Oynyiied mpodeccuy,
IIPOSIBIIATH K HEM YCTOMYMBBIA UHTEPEC.

OK2. Opranu3oBbiBaTh COOCTBEHHYIO JESTENbHOCTb, BBIOMPATh TUIOBBIE METOIbI U
CIOCOObI BBIMOJHEHUS NPOGEeCCUOHANBHBIX 3a/lad, OLEHUBATh HX 3(P(HEKTUBHOCTH U
Ka4eCTBO.

OK3. I[lpuHumaTh pelieHuss B CTAaHJAPTHBIX U HECTAHAAPTHBIX CUTYallUsIX U HECTH 32 HUX
OTBETCTBEHHOCTb.

OK4. OcymecTBisaTh NOKWCK, aHAIU3 M UCIOJIb30BaHUE HMH(POpPMAIH, HEOOXOIUMOM JUis
3¢ HEKTUBHOTO BBITIOHEHHUST MPOGECCHOHATBLHBIX 33/1a4, MPOPECCHOHATIBPHOTO U JIMYHOCTHOTO
pa3BUTHSL.

OKS. Hcnonb3oBaTh nH()OPMAITMOHHO-KOMMYHUKAITMOHHBIC TE€XHOJIOTUHU B
npoecCUOHANBHOM NEeITeTbHOCTH.

OK6. PaGotaTh B KOJUJIGKTMBE M KOMaHJe, obecreduBath €€ cruioueHue, 3PGheKTUBHO
00IIATHCS € KOJJIETaMH, pyKOBOJICTBOM, OTPEOUTEISIMU.

OK7. bparb Ha ce0si OTBETCTBEHHOCTb 3a pabdOTy UWIEHOB KOMaH[bl (MOAYMHEHHBIX),
PE3YJIBTAT BBIOJIHEHUS 3a/1aHUI.

OKS8. CaMocTosITeNIbHO ONpeeNsiTh 3a4aun MPodheCcCUuOHANTBHOTO U JINYHOCTHOTO Pa3BUTHS,
3aHUMATHCS CAMOOOPa30BAHUEM, OCO3HAHHO IIAHUPOBATH MOBBIILICHUE KBATU(PUKAIHH.

OK9. OpueHtupoBaTthCsi B yCIOBUSX YacCTOW CMEHBI TEXHOJOTHUH B MPO(ECCHOHATHLHOM
JESITENBHOCTH.

IMK2.2 [Ipou3BOguUTh PEMOHT U  CTPOMUTEIBCTBO  KEJIE3HOJAOPOKHOIO IMyTH C
UCIIOJIb30BAHUEM CPEJICTB MEXaHU3AIUH.

IIK2.3 KoHTponupoBaTh Kauye€CTBO TEKYIIEro COACpKaHUS MYTH, PEMOHTHBIX H
CTPOUTEIBHBIX PabOT, OPraHNU30BbIBATH UX IPUEMKY.

IIK3.1 ObGecnieunBaTh BBIMIOJHEHHE TPEOOBAHMI K OCHOBHBIM 3JIEMEHTAM W KOHCTPYKIIMH
3eMJIIHOTO MOJIOTHA, IEPEE3I0B, TYTEBBIX U CUTHAJIBHBIX 3HAKOB, BEPXHETO CTPOEHUS IIyTH.
ITK3.2 O6ecnieunBath TpeOOBAaHUS K UCKYCCTBEHHBIM COOPY>KEHUSM Ha JKEJIE3HOI0POKHOM
TpaHCIOpTE.

IIK3.5 [IpoBoauTh aBTOMaTU3UPOBAHHYIO 00pabOTKY HH(OpMau

I[1K4.4 OGecneunBarth COONIOACHUE TEXHUKH OE30MAaCHOCTH M OXpaHbl Tpyaa Ha
MPOU3BOJCTBEHHOM YYacTKe, MPOBOJIUTH MPO(PUIAKTUYECKUE MEPONPUITHS U OOydeHue
IIEPCOHAIA.

CamocTtosiTenbHass paboTa Mo «DJIEKTPOTEXHUKE M BJCKTPOHUKE» — ATO YIPaBISEMBIH
IPOLECC CaMOCTOSATENbHON JI€ATEIBbHOCTU CTYACHTOB, OOECHEUMBAIOIUN peaTu3aLuio
Hesel 1 3a7ad 1o OBJIAJEHUIO0 HEOOX0IMMBIM 00BEMOM 3HAHUM, YMEHUN U HaBBIKOB, OTBITA
TBOpPUECKON pabOThl M Pa3BUTHIO MNPO(ECCHOHAIBHBIX HHTEJUIEKTYalbHO-BOJIEBBIX,
HPAaBCTBEHHBIX KauecTB Oynyiero cnenuanucra. CamocTosrenbHas padoTa CTyIE€HTOB 110
Kypcy «DIEeKTPOTEXHUKA U SICKTPOHHKA» SIBISIETCS BA)KHOM COCTABHOM 4YacThi0 y4eOHO-
BOCIMTATEIBHOIO MPOLIECCa U UMEET LEIbI0: 3aKPENNUTh U YIIIyOUTh 3HAHMS, MOJTYYEHHbIE
Ha TEOPETHYECKUX M NPAKTUYECKUX 3aHATHUSAX; BBIIOJHUTH KOHTPOJIBHOE 3aJaHHE
(KOHTPOJIBHYIO paboOTy); TEOPETUYECKYI0 TMOATOTOBKY K MPAKTUUYECKUM 3aHITHSIM;



NOATOTOBUTHCS K  MpeiacTosimieMy — 3a4€Ty [0  JUCHUIUIMHE;  (OopMUpPOBAThH
CaMOCTOSITENIbHOCTh U MHUIIMATUBY B MOUCKE UM MPUOOpPETECHUH 3HAHUI, a TaK)KE YMEHUS U
HaBbIKU 00pabOTKHU pe3yibTaToB HaOMOAeHUNA. OCHOBHBIM M MPEUMYIIECTBEHHBIM BUIOM
CaMOCTOSITENIbHOM  paboThl CTYACHTOB fBJISETCS HX paboTa C PEKOMEHJOBaHHOM
JUTEpaTypoi, HampaBieHHas HAa OCBOEHHE Mporpammbl Kypca. CamocTosiTenbHas paboTta
JNOJKHA HOCUTh CUCTEMATHUYECKUM M HENPEPBIBHBIM XApaKTEP B TEYEHUE BCErO CEMECTpa
(mepuoma mMexnay cOopamm). Bpems misg caMoCTOSTEIbHOH pabOThI OTBOJMTCS KaXKIbIM
CTYACHTOM, UCXOAs U3 (aKTUYECKOTO YPOBHs 3HAHUI, YMEHUI M HaBBIKOB MO Kypcy. [Ipu
ATOM Ha pa30BO€ M3yuyeHHE y4eOHOro Marepuaia >KeJlaTeIbHO BBIJIETSATh HE MEHEe OJHOTO
yaca. BpIIensior ABa BHIa CaMOCTOSITENIbHOM paOOTHI:
- ayAuTOpHAasi, BBINOJIHIETCA Ha 3aHATUAX IOJ PYKOBOJCTBOM IPENOJABATENS U IO €ro
3aJ1aHUI0; - BHEAYJIUTOPHASI, BBIMOIHIETCS CTYJIEHTOM IO 33JaHUI0 IpernojiaBaress, Ho 0e3
€ro HEMOCPEICTBEHHOTO Y4aCTHSI.

OcHOBHBIE BHUJIBI ayJUTOPHONW CAMOCTOSITEBHOM palbOThl CTYACHTOB NpPU HW3YYECHHUU
JTUCHUTUIMHBI « DJIEKTPOTEXHUKA:
- OTBETHI Ha MPOOJIEMHBIE BOPOCHI MPEIOIaBaATEIS;
- (hopmynMpOBKa BOIIPOCOB CTYyACHTaM, MPENOAaBaTENIO;
- BBIIIOJIHEHUE MMCbMEHHBIX 33/IaHUI, TECTUPOBAHMUE;
- BBITIOJIHEHHE TBOPYECKUX padoT;
- BBICTYIUIEHHE C COOOIIEHNEM 110 HOBOMY MaTepHaly;
- KOHCIIEKTUPOBaHUE, paboTa ¢ KHUTOM;
- BBITIOJIHEHHE JIa0OPATOPHBIX pabdoT.

OcHOBHbIE BUJBI BHEAYJUTOPHOM CAMOCTOSITEIbHON pPabOThl CTYACHTOB NpPU H3YUYEHUU
JTUCHUTUIMHBI « DJIEKTPOTEXHUKA:
- paboTa ¢ yueOHUKOM;
- KOHCIIEKTUPOBAHUE OTAECIBHOIO BOIIPOCA MPOUJIEHHON TEMBI,
- paboTa co CpaBOYHOM JIUTEPATYPOH;
- IOATOTOBKA COOOIIEHUH K BHICTYIUICHHUIO Ha YPOKE;
- IOATOTOBKA pedepaTos;
-COCTaBJIEHUE KPOCCBOPOB;
- pelLlIeHuE 3a7aY;
- U3TOTOBJICHUE HATJIAIHBIX TOCOOMIA, TPUOOPOB;
- UcnoJib30Banue MuTepHera.

CamocTosiTenbHast paboTa CTYACHTOB IPOBOAUTCS C IIEIIBIO:
-CUCTEMATHU3allUN U 3aKPEIVICHUS MOJYYSHHBIX 3HAHUM U MPAKTUUYECKUX YMEHHUM U HABBIKOB
CTYJIEHTOB;
- yIyOJIeHHs U PaCIIUPEHUs TEOPETUUECKUX 3HAHUM;
- (opmMupoBaHMS YMEHUW HCIOJIb30BaTh CHEIHUANbHYI0, CIPAaBOYHYIO JIUTEPATYPY,
HNnTepner;
- Ppa3BUTHSA TO3HABATEIbHBIX CIIOCOOHOCTE M AaKTUBHOCTU CTYAEHTOB, TBOPYECKOU
WHULIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTAaHU30BAHHOCTH;
- (GOpMHUPOBaHUSA CAMOCTOSITEIFHOCTA MBIIUIEHUS, CIIOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPILIECHCTBOBAHNIO U CAMOPEATN3ALINH;
- pa3BUTHUS  HCCIENOBATENbCKMX 3HaHWWA. JluMHUT BpemMeHuM Uil  OPOBEACHUS
CaMOCTOSITENIbHOM ~ pabOThl  CTYJEHTOB  ayJAWTOPHO  OTBOJAUTCA  NPENOAABATEIEM
HEMOCPEJCTBEHHO Ha YpOKe, I KaXJI0ro Buaa paldoThl omnpeneneHHbIM. Bpems Ha
BHEAYJAUTOPHYIO CaMOCTOSITENIbHYIO paboTy cTyaeHToB Oepercsi B pacuete 30% oOT Bcero
y4eOHOr0 BpPEMEHH, OTBEIEHHOTO0 Ha H3Y4YEHHE IUCLUIUIMHBI. DTO cocTaBisieT 64 uyaca
OcHOBHOIT (OpMOI1 KOHTpOJISI 3a CaMOCTOSITENIbHOW pabOTOM CTyIEHTa SIBISIOTCS
NpakTUYECKUE U JabopaTOpHbIe 3aHATH, UX 3auuTa. KoHTponabHbIe paboThl, MPOBOAUMBIE B
cootBetcTBUM ¢ KTII u paGoueit mporpaMMoil JUCHUILTUHBI, ABISIOTCS BAXKHBIM CPEICTBOM
POBEPKU YPOBHSI 3HAHUM, YMEHHMM W HaBBIKOB. MaccoBoil (opMoOii KOHTPOJIS SIBISIOTCS
3a4eThl U 3K3aMeHbl. KpuTepusiMu OLEHKH pe3ybTaTOB BHEAYAMTOPHOU CaAMOCTOSATEIbHOM
paboThI CTYIEHTA SIBJISIOTCS:



- YPOBEHb OCBOCHHUSI CTYACHTOM Y4eOHOro MaTepuasa;

- YMEHHE CTYJICHTa UCII0JIb30BATh TEOPETUUECKUE 3HAHUS NPU PEUICHUH 3a/1aY;
- 000CHOBAHHOCTb U YETKOCTb M3JI05KEHUS OTBETA;

- ohopmIleHHE MaTepuaia B COOTBETCTBUM C TPEOOBAHUSIMHU.

CamMocTosiTeJibHAsi pa0d0oTa CTY/IeHTOB NMPU U3Yy4YeHHH HOBOI0 MaTepuajia

PabGory mo ¢opmupoBaHui0 yMEHMI, OOECHEUMBAIOIIUX CAMOCTOATEIbHOE H3yUeHUE
CTYJIEHTOM HOBOI'O MaTepuajla, HY)KHO HAYMHATH HAa ypoke. MOXHO NPEMIOKUTh TPYIIIIE
CaMOCTOSITENIbHO HM3YYWUTh TOT WJIM HMHOM MaTepuan ydeOHHKA. [ mpoBeneHus: Takou
paboThl, BO-NEPBBIX, PENOIABATENb JOKEH ObITh YOEXKAECH, YTO KaK/bl CTYIEHT T'OTOB K
HEH, BO-BTOPBIX, CTYJCHT JOJDKEH 3HATh, YTO KOHKPETHO OH JOJDKEH 3HaTh U yMETh IIOCIE
npoBeaeHUs ATON padoThl. CHCTEMOM MpeABapUTENbHBIX 3a1aHUN, YCTHBIX U MUChMEHHBIX
YIPaKHEHUN [IPETOJABATEIIO cileqyeT  HOJArOTOBUTh  HEOOXOAUMYIO 0a3y,
00ecneunBaroIIyl0 CaMOCTOSITENIbHOCTh B 3TOW padoTte. CriennanbHbIE BOIPOCH! U 3a/1aHus,
OpPUEHTHUPYIOIINE CTYACHTOB U BEeIyIIHMe K KOHEUHO 11e/i JaHHOW paboThl, 3apaHee MOKHO
HamucaTh Ha JOCKe (WM IpOEelUpoBaTh HA dKpaH). IIpu Hanuumm BONPOCOB B yuEOHHKE
MOXHO IIPOCTO yKa3aTb, HA KaKWE€ BOIPOCHI CTYIEHT IOJDKEH YMETb OTBETUTb, U3Y4YUB
naHHbIM Marepuas. Cpenu BONpPOCOB K pabOTe MOKHO MNpeajararb M TakUe, OTBETA Ha
KOTOpbIE HEMOCPEJACTBEHHO HET B YYeOHHKE, MU T[OITOMY TpeOYylTCS HEKOTOpbIE
pa3MBILUICHHS CTYIeHTa. BO3MOXKHO, HE BCE CTYIEHTHI CYMEIOT OTBETUTh HAa HUX. OaHako,
KaXK/1asi caMOCTOsATENbHAsI paboTa M0 M3YyYEHUI0 HOBOTO MaTepuajia JI0JDKHA 00s3aTelbHO
3aBepuIaThCsl MPOBEPKOM MOHMMAaHMS M3y4eHHOTO. JKenarenbHO, 4TOOBI CaMOCTOSTEIBHO
M3YYCHHBII Ha ypoke marepuas ObUl M 3aKpeIuleH 37ech ke. B sTtom ciydae moma ero
IPUAETCS MOBTOPSTH JINIIL OTJAEIBHBIM CTYACHTaM, U NEPErpy3Ku JTOMAIIHUMU 33JaHUSIMU
He Oyzaer. Bonpoc 0 TOM, CKOJIBKO BPEMEHU MPUAETCS TPATUTh HA BBINIOJIHEHUE JOMAIIHETO
3a1aHus, BO MHOTOM 3aBHCHUT OT TOTO, KaK IOHAT CTyJAEHTOM MaTepual Ha yPOKE U KaK OH
3aKperyieH. A 3T0, B CBOIO OYepelb, 00ECIEUnBAETCs HAIUYUEM Yy CTYJIEHTOB YMEHUH U
HAaBBIKOB CAMOCTOSITEIbHOW pabOThl W HAaBBIKOB y4deOHOro Tpyaa. Heobxomumo
PalMOHAIBHO BBIACINATE MaTepuan Uil CaMOCTOATEIBHOIO HM3Y4YEHMS B COYETAHHU C
IpyruMu opmMamMu paboTHI.

CamocTosTesibHasi padoTa CTYJAEHTOB IIPU PellleHNH 3a1a4

B mpomiecce n3ydeHuss TUCIMUIUIMHBI HAPSTY ¢ HEKOTOPHIMH TEOPETHUSCKUMU CBEICHHUSIMU
CTYJCHTHl OBIIJICBAIOT OIpENCICHHBIMU TpueMaMu pemieHus 3aaad. OObIYHO C TaKUMHU
nprueMaMH 3HAKOMUT caM TpernojiaBareib, MOKa3blBas peIIeHHE 3a7ad HOBOro obpasla.
Hau6onee rhhekTHBHBIM TIpU ATOM SIBJISIETCS TAKOH MOAXOJ, TIPU KOTOPOM TPETOAaBaTeNhb
pacKpblBaeT TMeped CTYIACHTAMH TEXHOJIOTMIO pEIISHUs 3a/Jayd, MOKa3bIBAeT, YeM
MOTHUBHPOBAHO MPUMEHEHHWE HEKOTOPOTO METO/Aa PEIIeHHs, 4eM OOYCIOBIIEH BBHIOOp TOTO
WJIA WHOTO Ty TH.

Pabota Haz 3agaueit To’ke MOXKET ObITh IOJTHOCTHIO CAMOCTOATEIBHON PabOTON CTYIEHTOB.
Omna npecrienyeT HeCKOIbKO LETIeH:

- MPOIOJDKUTH (OPMUPOBAHHWE YMEHHH CaMOCTOSTEIBHO H3ydaTh TEKCT, KOTOPHIA B
JAaHHOM CJIy4ae Mpe/ICTaBisieT coOoH 3a1auy;

- 00Y4HTDH PacCyX ICHUSIM;

- 00y4uTh O(OPMIICHHUIO pElIeHUs 3a/1a4.

K Tomy ke cTymeHThl OymyT 3HaTh, YTO Yy HHX HMEETCS o0pasell pacCyXICHHd u
odopmIieHns 3a1a4M, K KOTOPOMY OHU MOTYT OOpaTUTHCS MIPH PEIICHUH IPYTON 3a/1aud WU
IpU TIPOBEPKE MPABUIHBHOCTU CBOETO pelieHus. HenmpeMeHHbIM yCIIOBUEM YCBOCHHSI HOBBIX
TEOPETHUECKNX CBEICHWA W OBJAJCHUS HOBBIMH TPHEMaMHU pEIICHUS 3a7ad SBISICTCS
BBITIOJTHEHUE CTYJCHTAMH TPEHHUPOBOYHBIX YIPAXKHEHHH, B X0JI€ KOTOPOTO MPHUOOPETCHHBIE
3HAHWUS CTAHOBSATCS TIOJIHBIM JIOCTOSTHUEM CTYAeHTOB. Kak HW3BECTHO, CYIIECTBYIOT [IBE
GbopMBI  OpraHM3aIil TaKOW TPEHUPOBOYHOW paboThl - (¢poHTaNbHAsS paboTa W



camocTosTelbHas padota. @poHTanbHas paboTa - 3TO TPATUIIMOHHAS, JABHO CIOKUBILIASICS
dopma. CxeMaTUYECKH €€ MOXKHO OMHUCAaTh TaK: OJAWH W3 CTYJICHTOB BBITIOJNHSCT 3aJaHUE HA
JIOCKE, OCTaJIbHBIE BBITIOJIHAIOT 3TO JK€ 3adaHue B Terpaasx. CamocTosTelbHas paboTa
CTYJICHTOB Ha ypOKE COCTOWT B BBIMIOJHEHWH O3 MOMOIIM IPEIOJaBaTeNIsI U TOBAPHUIICH
HEKOTOPOTo 3a7aHusl. bosbire BO3MOKHOCTH JIJIsi IOATOTOBKU CTYACHTOB K TBOPYECKOMY
TPYJIy U CaMOCTOSITEIIPHOMY IIOMOJIHCHHIO 3HAHUN MMEET CaMOCTOSITEIIHbHOE BBIMOJIHECHUE
3amanui. B aTOoM ciydae cTymeHT 0e3 KakoW-IMOO IMOMOINM JOJDKEH HAMETHTh IIYTH
peNIeHus, TPaBUIILHO BBITIOJHUTH BCE MOCTPOSHUS, MPEe0Opa3oBaHmsl, BHIYUCICHHS U T. 1. B
TaKOM Cjy4ae MbICIb CTyJeHTa paboTaeT HamOosiee uHTeHCMBHO. OH mpuoOperaer
MPAKTUYECKUA HABBIK pa0OTHl B CHUTyallMH, C KOTOPOH €My HEOJHOKPATHO MPHUACTCS
CTAJIKUBATBCS B TOCIICIYIONICH TPYJAOBOW ACITEIBHOCTH. BMecTe ¢ TeM caMOCTOSITeIIbHAS
paboTa CTYIEHTOB HMMEET W CBOM HEJOCTATKH. YCHJIHMS CTyJICHTa MOTYT OKa3aThCs
HalpacHbIMM W HE TPUBECTH K PE3yJbTaTy, €CIM OH HEIOCTATOYHO IOJATOTOBJICH K
PEIICHUIO TIOCTAaBJICHHON 3amadu. CTYICHT HE CIBIIIUT KOMMEHTApHEB K PEIICHUI0, a
paccykaeHUs, KOTOPbIe OH IPOBOAUT MBICIECHHO, MOTYT OBITh HE BCETJIa NMPaBUIbHBIMH U
J0CTaTOYHO TOJHBIMH, TPUYEM BO3MOKHOCTH OOHAPYKUTH 3TO CTYACHT HE nMeeT. BooOre
IPY CaMOCTOSITCIbBHOM BBIIMTOJTHECHUU 3aJaHUM MBICIIMTEIIBHBIC MPOIECCHl HE MOTYT OBITh
MIPOKOHTPOJIMPOBAHKI TpernoaaBaTesieM. [103ToMy make BEpHBIM OTBET MOXKET OKa3aThCs
cnydaiiaeiM.  McmpaBieHue omuOOK, JOMYIICHHBIX MPU  CaMOCTOSTENbHOH paboTe,
IPOUCXOJUT B XOJIE €€ IPOBEPKH IO OKOHYAHWUU Bcel padoThl. [lo3aTOMY, BBIIOJIHSS
YIOPaKHEHUE CaMOCTOSITEIHHO, CTY/ICHT, HE YCBOUBIIUN MaTepHUall, MOXKET TIOBTOPSTH OJIHY
U Ty e OIMMOKY OT NMpUMepa K MPUMEPY U HEBOJIBHO 3aKPEITUTh HEMPABUIBHBIA aJITOPUTM.

CamocrosiTesibHAs pad0Ta CTYJA€HTOB NMPHU BHINOJHEHUH NPAKTHYECKUX PadoT

BrimonHeHne mpakTHYecKuX padoT SABIAETCS TMPOBEPKOM 3HAHUN CTYACHTOB 10
onpeneneHHo Teme. CTYyIEHT JOKEH CaMOCTOSTEIBHO PEIIUTh CBOIO MPAKTUYECKYIO
paboTy, 0hOPMHUTH U 3AITUTUTH €€.

BrinonHeHne npakTHYeCKuX paboT HAYMHASTCS MOCIE ONpeIesieHus HoMepa BapraHTa (1o
KypHaiy). 3aJaHus, KOTOpble HEOOXOAMMO BBIMIOJHUTH IO JAHHOMY BapHUaHTY,
BBIOMPAIOTCS U3 TEpPEYHs, MPUBEAEHHOIO B MPUMEPHON TEMATUKE MPAKTHUYECKUX padoT
(mpakTuaeckux 3amaHuii). CTyAeHT AOHKEH NPOSBUTH MAaKCHMYM CaMOCTOSTEIHLHOCTH.
OdopmiienHas npakTuyeckas padoTa (MIPaKTUYECKOE 3a/laHKME) CIIAeTCs MPENnoaaBaTelo.
CTyneHThl, HE MOJIYYUBIIHE 3a4€T 3a MPAKTUUYECKYIO padoTy (MpakTUYECKOe 3aJlaHue), K
ciaue 3auéra mo Kypcy He gomyckatorcs. [Ipaktuyeckas pabora (mpakTHUECKOE 3a/J1aHHUE)
odbopmisiercs Ha auctax ¢opmata A4 (210-297 mm). Bua npeacrtaBiaeHus MpaKTHYECKON
paboThI - PYKOIUCHBIN WIJIM MAlTMHOTIMCHBIA OMPEESIETCS CTYASHTOM, UCXOIS U3 JTUYHBIX
CKJIOHHOCTEW U BO3MOKHOCTeH. O0111ee TpeOoBaHE K PYKOIMUCHBIM pab0TaM — OHU JTOJKHBI
ObITb YMTAEMbl, T.€. JOCTYNHBIMU JII TPOYTEHUS APYTUMH JIOABMU M HE COJEpKaThb
HEOJHO3HAYHO BocTpuHMMaeMbix OykB. [Ipm mpencraBieHnn pabOThl B MalTUHOTHCHOM
BUJI€ HEOOXOIMMO BBIAEPKUBATH CIEAYIOIIME MapaMeTpbl TEKCTOBOIO IMpoIleccopa: MOJIS:
BEpXHee — 2 CM; HIKHee — 2 cMm; JieBoe — 2,5 cMm; mpaBoe — 1,5 cm; nepermnér — 0 cwM;
KOJIOHTUTYJBI — 1,25 cm; mpudt — Times New Roman; BeicoTa mpudrta — 14; opuenranus
CTpaHMIIbI — KHUXKHAS; OTCTYMN ad3ama — 1,25 cM; MeXCTpOYHOE pacCTOSTHUE — OJUHAPHOE;
BBHIDABHUBAHWE — TI0 IMHUPUHE; CTHWIb TEKCTA — OOBIYHBIA. 3aJaHusl M WX PEHICHUS
(He3aBUCUMO OT BapuaHTa OQOPMIICHHS) H3JaraloTcs (HE OCTaBJsAs IMYCThIe CTPOKH)
MOCJIeIOBAaTENbHO, HA OJIHOM CTOpPOHE KaxJAOW cTpaHulbl. [Ipu OTCYTCTBHM pelleHUs
u3NaraTth 3aJlaHue He 00s3aTeNbHO, T.K. OHO 3aBEIOMO HE BBIMOJIHEHO. Bce cTpaHuIsl,
UCKJItOYasi TUTYJbHBIA JUCT, Hymepytorca. OOpasell TUTYJIBHOTO JIMCTa KOHTPOJIBHOTO
3aJlaHusl IPUBEJICH B MPUJIOKEHUU |; mpakTHUeckol paboThl — B npuioxenuu 2. OHoH U3
dbopM OKazaHUS TIOMOIIU CTYACHTaAM B CAMOCTOSITEIHHOM W3Y4Y€HUW Y4eOHOTOo Marepuaia
ABJISIIOTCS.  KOHCYJIbTAllMW, MPOBOJAMMBIE TMpernoaaBaTesneM. Kaxaplii mpenojaBareib
COCTABJISIET pacMUCaHre KOHCYJBTAIMA ¢ YKAa3aHUEM JTHEW, 9acOB, MECTa UX MPOBEACHUS U
KOHCYJIbTHPYIOIIETO TpenoaBaress. J(omosHuTeTbHOE BpeMs MPOBEICHUS KOHCYJIbTAIHMA



MPEeroAaBaTeNsIMU TI0 KypCy cleAyeT YTOUHATh. llocerienne KOHCYIbTaIlil CTyJAeHTaMHU
noOpoBosbHOe. KoOHCymbTamuu mMpoBOAATCS WHAMBUAyalbHbIE. WX 1ensMu SBISIOTCS
pa3bsICHEHHE BOIMPOCOB, BO3HUKAMOIIUX y 00y4aeMbIX TPU CAMOCTOSTEIHHOM HW3YYCHUU
y4eOHOro Marepualia ¥ TIOJATOTOBKE KOHTPOJIBHOW pabOThl (KOHTPOJIBHOTO 3aaHmsl),
yrayOJieHne W 3aKperuieHre 3HAHWW M0 OTICIBHBIM BOMPOCAM M TeMaM Kypca, OKa3aHUe
METOUYECKON MMOMOIIU B BBIOOPE PAIIMOHAIBHBIX METOJOB CAMOCTOATEIbHOU paboThl. [Ipu
HeoOxoauMocTu (MO TPOCKOE CTApOCThl Y4YeOHOW TPYMIbl) MOTYT TPOBOIUTHCS H
rpynmnoBbie KOHCydbTamuu. CleayeT TakXe OTMETUTh, YTO MO 33JaHUSIM KOHTPOJILHOMU
paboThl (KOHTPOJIBHOTO 3a7aHMsl), TPEOYIOMIMM TPOBEACHUS CIOXKHBIX BBIUMCICHHA,
[IeJIECO00Pa3HO  MCIOJIb30BaTh  COOTBETCTBYIOIIME TPHUKIAAHBIC MPOTPAMMBI  JJIsS
NEePCOHAIBLHOTO KOMIbIOTEpa (Hampumep, TabauuHbld Tporieccop Microsoft Excel).
KoppekTHoe mnpuMeHEeHHe TaKWX MPOTrpaMM IMO3BOJIUT COKOHOMHUTH BpeMs U H30€kKaTh
BO3MOYKHBIX OMIMOOK B BBIYMCIICHUSX.

Pemenne 3agad mo 37MeKTPOTEXHUKE. B MUCHUIUIMHE SIEKTPOTEXHUKA CIEAYET VICTUThH
BHUMAHHUE OJJICKTPUYECKUM IIETSIM TOCTOSSHHOTO TOKAa, MArHUTHBIM IIEMsIM, IIETISIM
MEePEMEHHOTO TOKa U Tpexda3HpiM nernsiM. Hano ObITh BHUMATEBHBIM TIPU PACUETE JTFOOOM
AIIEKTPUIECKON IETH U YMEHUEM MPUMEHHUTH 3akoHbl OMA, Kupxroda mist anekTpudaeckix
1erel MOCTOSTHHOTO U MIEPEMEHHOTO TOK al MATHUTHBIX IICTICH.

OOmme cBeneHus O BBIIOJHEHHM, OMOPMIICHHMM M 3aluTe 3agaHusa. llepem TeMm, Kak
IIPUCTYIUTh K DEMICHUIO 3aJaHusg, HEOOXOAWMO ITOBTOPUTH OCHOBHBIE TEODETUUYECKUE
IIOJIOKEHHUSA DJIEKTPOTEXHUKHU MU METOABI pacyueTa »JJEKTPUYSCKUX ILIeNer IaHHOU
IIPaKTHYecKor paboThl. I1ocie mpopadOTKN MaTEPHAIOB JIEKIIMHI, IPAKTHYECKUX 3aHATUN U
COOTBETCTBYIOIIMX PA3IEIOB YUEOHUKOB CIE€AYET IIPOBEPUTH CBOU 3HAHUS 10 KOHTPOJIBbHBIM
BOIIPOCaM U pa30o0paTh IPUBEACHHBIE HIKE METOANYECKIE PEKOMEH AU, BapraHTEI CXeM
7 3a0aHAi VKa3aHbl B OPWIOKEHUAX. 11ocie BBIMOMHEHUS 3amaHus ohopMIiIeTcsS OTUYET B
COOTBETCTBUU C TPEOOBAHUAMHU K OMDOPMIIEHHUIO MOSCHUTEIBHBIX 3alMCOK U rpadUdYeCKUX
o0o3HaueHu, mpuMep ohOpPMIIEHUS TUTYIILHOTO JIMCTA MOSICHUTEILHON 3aIIMCKU IIPUBEIEH
B npmwiokeHun. Kaxxaplil 3Tan pacueTa IOJDKEH COMPOBOXKIATHCSI KPATKUMU ITOSCHEHUSIMHU.
BexkTopHEbIe n1uarpamMMel CIEAYET BBIIIOJHATE C YKa3aHUEM U COOIIOEHNEM MaciiTada (Win
Ha MUJUIUMETPOBOU OyMare). Pe3yibpTaThl HCcCieq0BaHUN TOJDKHEI OBITH IPOAHAIN3UPOBAHEI
A OOBsICHEHBI. 3aJaHUE CHAETCS HA IIPOBEPKY MPEIOIABATEI0 B CPOKHU, ONPEHAEIICHHBIE
rpadbukomM yuyeOHOro mpouecca. IIpaBuiabHO BBIOJHEHHOE 3amaHue 3amuiiaercsa. [lpu
3aIUTe CTYAECHT JODKEH OBITH TOTOBBIM K OTBETY HA KOHTPOJIBHBIE BOIIPOCKI, IDUBEIECHHBIE
B pasjelie, K OTBETY Ha 1000 BOIPOC IO pacyeTy Ieneil IepeMEHHOro TOKa, a TakkKe K
pacyeTy MPOCTHIX FJIEKTPUUECKUX CXEM U TOCTPOEHUIO BEKTOPHBIX JUArpaMM.

OCHOBHBIMM  3aKOHAMH, ONPEACISIIOIIUMU pacuem dJIeKMmpudyecKkou yenu, SBISIIOTCS
3akoHbl Kupxroda.

Ha ocnoBe 3akonoB Kupxrodga pazpaboTran psiaIpakKTHUYECKUX METOO0B pacuema
NIeKMPUYECKUX Yenel MNOCMOAHHO20 MOKA, TIO3BOJSAIOIIMX COKPATUTh BBIYMCIICHHUS
IIPY PACUETE CIOKHBIX CXEM.

Cyl1iecTBEHHO YNPOCTUTh BBIYHUCIICHHS, @ B HEKOTOPBIX CIy4asiX U CHUZUTH TPYJOEMKOCTb
pacuera, BO3MOXHO € MOMOIIbI0 IKBUBAJIEHTHBIX MPe00PA30BAHNH CXEMBbI.

[Ipeob6pa3yror napajieabHbIC U II0CJICIOBATCIILHBIE COCTMHEHHUS 2JIEMEHTOB,
COCIMHECHHE «3BE3/1a» B DKBUBAJICHTHBIM «TPEYTOJbHUK» W HA000poT. OCYIIECTBISIOT
3aMEHYy HCTOYHHKA TOKa SKBHUBAJICHTHBIM HCTOYHUKOM JOJIC. Memoodom sxeueanenmmbix
npeobpazosanutl TEOPETUUECKU MOKHO PACCUUTATh JIFOOYIO 11€Th, ¥ MIPH 3TOM UCTOJIb30BaTh
MIPOCTHIE BBIUMCIUTENBbHBIC CpencTBa. Viu ke onpeaenuTh TOK B KaKOW-Tn00 OJHOW BETBH,
0e3 pacuera TOKOB JIPYTUX YYaCTKOB IICTIH.



Paspnen 1. DiekTpocTaTuyeckoe moJie

Tema 1.1. DneKTPOCTATUUECKOE TTOJIE

3aoanue 1.

e [IpopaGoTaTh KOHCHEKT U YUEOHYIO JIUTEpATypy MO TEME;
e [loaroroButhecs K 3aluTe OTYETA MO MPAKTUYECKOMY 3aHATHIO «Pacu€r €MKOoCTH

KOHJIEHCATOPOB M KOHJEHCATOPHBIX Oarapein»

Ilenw 3a0anusa: 3akperyeHue U CUCTEMATU3ALMS 3HAHUN 00yJaroIuXcsl M0 TEME.

Memoouueckue ykazanusa no 6blnOJIHEHUIO 3A0AHUA:

1. BuuMarenpHO mpovHTaiTe yueOHbIN MaTepual, U3J0KEHHBIH B KOHCIIEKTE U y4eOHO

JUTEpaType.

2. IloAroToBhTECH K 3aIIUTE OTYETA IO MPAKTUYECKOMY 3aHATHIO . JUIsI 3TOro H3y4duTe

YCTPOMCTBO KOHIEHCATOPOB M MCIOJIB3YEMBIX MJII HUX MAaTe€pUalioB, a TAaKKE allTOPUTM

penieHus 3aja4, KoTopble BMECTE C MPEnoiaBaTelieM pa30upalivuch Ha ayIUTOPHOM

3aHSTUH.

3. OdopmuTe OTUET MO MPAKTUIECKOMY 3aHITHIO B COOTBETCTBUM C TPEOOBAHUSIMU U

CHAlTe MPENoAAaBaTEIO Ha IPOBEPKY.

4. IToaroroBbTECH K YCTHOMY OIIPOCY, JJIsl YETO MOBTOPUTE U MPOAHATIUZUPYUTE U3yUECHHbBIN

yueOHbIN MaTepual.

Bonpocwt 0na camokonmpona

UTo MOHUMAIOT MOJ EMKOCTHIO OJAMHOYHOTO MPOBOJHUKA?

Onuimre ycTpoCTBO MPOCTEHMIIEro IJIOCKOTO KOHJIEHCATOopa.

Kak m300pakatoT KOHJIEHCATOp Ha JJIEKTPUUECKUX MPUHIIMIUATHHBIX CXeMax?

UeMm ompenensioTcs CBOMCTBAa KOHJEHcaTopa?

Ot yero 3aBUCUT EMKOCTH KOHIEHCATOpA?

Kak HyXHO COEOMHUTH KOHAEHCATOPBI, YTOOBI €MKOCTh OaTapeu: yBEIUYWIACH?

YMEHBIIWIIACH?

oakrwbdpE

[Ipumepbl  pacdyeTa  JIMHEHMHBIX  JJEKTPUUECKUX  IIeMed  MOCTOSHHOTO  TOKa
C UCIIOJIb30BAaHUEM MemoOd IKBUBANECHMHBIX NPeodpa3z08anull TATIOBBIX CXEM COCIMHEHUS
HMCTOYHUKOB M MOTPEOUTEIICH SHEPTUH, IPUBEICHBI pacueTHbIC (hOPMYJIBI.

IIpumeps! pacuéra.

3amaua 1. Jns uenu (puc. 1), onpedenumso IKGUBATIEHMHOE
conpomueienue OTHOCUTEIPHO BXOJHBIX 3aKHMOB a—g, eciu u3BecTHo: R; =R, = 0,5
OM, R3 =38 OM, R4 = R5 =1 OM, R6 =12 OM, R7 =15 OM, Rg =2 OM, Rg =10 OM, R]_o: 20
Om.

Puc. 1

Pemenue

Haunem skeusanenmuvie  npeobpazosanus CXeMbl ~ C BETBU  Hambojee  yJIaJeHHOU
OT UCTOYHHUKA, T.€. OT 3AKUMOB a-(:



Ry; = Ry + Ry;=10+20=30 Om: R,=——"=""""-10 OM
HeTe e BTRL AR, 30+15
Rys = Ry + Ri=2+10=12 Ou: Ry = Rerfis _12:12_ o
Rg+Ry; 12+12
Ris =Ry + Rs + Ry=6+1+1=8 On; g = o fas (88
Ry+ R 8+8

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

3agaua 2. Onpedeﬂumb IKeueajilienmHuoe conponueéjienue OTHOCUTCIIBHO 3aXKUMOB a—b,

eciit Ry =R, =R3 = R4 =Rs = Rg =10 Om (puc.2, a).
R R R R

Puc. 2
Pemenue
[TpeobpazyeM coenuHeHHE «TpeyroibHUK f-d-C B aKBHBaNIeHTHYIO «3Be3ay». Onpenernsiem
BEJIMYMHBI IPEOOPAa30BAHHBIX COMPOTHBIICHUH (pHC. 2, 0):
[To ycnoButo 3a1a4n BEIMIMHBI BCEX CONMPOTUBIICHU PaBHBI, a 3HAYMT:
R, =R, =R,=3.33 Ox.
Ha mnpeoOpa3oBaHHON cXeMe TMOJIYYWIM TapaiebHOe COCAUHEHHE BETBEH MEXITY

yY3JI1aMH e—b, TOr'ld SKeUBAIEeHMHOoE conpomuejerHue PaBHoO:
R.+R;)-(R; +R 333+10)-(3,33+10
R, = ,( ot Ry) Ry +Rs) _ ) ) =6.67 OM.
(R. +R;)+(R; +Rg) (3,33+10)+(3,33+10)
4! TOTIA SK6UBAIEHMHOE conpomueieHue UCXOTHON CXEMBI MPEICTABISET
II0CJIIEA0OBATCIIBHOC COCIUMHCHUE COHDOTHBHCHHﬁZ

Ry = Ry + R; + R,,=10+333+6,67=20 Om.

Pacuer nocsegoBaTe/ibHOM LeNH MEPEMEHHOI0 TOKA.

3agaua 6.

DnekTpuyeckas 1elb, IOKAa3aHHAasi Ha pPHUCYHKE, MUTAaeTCs OT HCTOYHHUKA
cunyconganbHoro Toka ¢ yacrotod 200 I'm u Hanpsbkenuem 120 B. lano: R =4 Ow,
L =6,37 mI'n, C = 159 mMx®.

Bpruucnuth TOK B LIENM, HANPSIKEHUS HA BCEX yYACTKaX, aKTUBHYIO, PEAKTUBHYIO, U
MOJHYI0 MOITHOCTU. [IOCTpOUTH BEKTOPHYIO AMArpaMmy, TPEYTOJIbHUKH CONMPOTUBIICHUN U
MOIIIHOCTEH.

1R L C
¢~:f\"\(‘\ll

- - -
* » *

U U U

O
AHaJIu3 ¥ pelieHue 3a1a4u
1. Beiuucienue conpoTHBIEHUN Y4aCTKOB U BCEW LENU
WNHIyKTUBHOE PEAKTUBHOE CONpPOTHBJIEHNE
X =2naf L = 2x3,14x200%x6,37-10° Om.
EMKOCTHOE peakTUBHOE CONPOTUBIICHUE
Xc=1/@nfC)=1/(2x3,14x200x159-10°) Om.

PeaKTI/IBHOC M ITIOJIHOC COHpOTHBHeHI/IH BCGI/I 1ICIINn.
2 2 2 2
X =X, - Xe=30m Z=VR +X? =42 13" =5 Q.




2. BblunClieHHE TOKA U HANPSIKEHUI Ha y4acTKax Lenu
Tok B ienn
I=U/Z2=120/5A.
Hanpsikenust Ha yyacTkax:
U =RI=96B;U,=X_ 1=192B; Uz =X 1=120B.
3. Beruncienue MONIHOCTEN
AKTHBHAsI MOIITHOCTh
P=RI1°=U; [=2304 Br.
PeakTuBHBIE MOIITHOCTH
QL =X, I=U, I =4608 BAp; Qc = Xc 1> = U3 I = 2880 BAp.
ITosHasg MOIIHOCTE LETTN

§=UI=~/P” + (Q -~ Q)" =2880 A

W3 TpeyroipHUKa ONpeaeauM BEJIMYUHY MOJHOTO COMPOTUBIEHUS Z U yroi (a30BOro
CABUTA @

2 2
Z=R? + (X -Xc)? =5 On:

Xy —X¢
= arctg——
4 g R

= arctgE =37"
4 .

CrnenoBatenbHO, B JAHHOM LIETIM TOK OTCTAaeT MO (pa3e OT HANMPsLKEHHUS HA yroil ¢. 3Hast
BEJIMYMHY TOKa I, onpeaenuM MOITHOCTH ISl OTJEIBHBIX JJIEMEHTOB U BCEH LIETIH.

P = 2304 Bt; Q. = 4608 BAp; Q¢ = 2880 BAp.
5= ‘JPE +(QL - Qc)? _

Tpeyronsauk momHOcTed B MacmTabde: B 1 cm — 1000 Bt (BAp); (BA), moctpoum
(puc. 6.9. 6) Ha OCHOBE BBIpAXEHUS ISl OJTHOW MOUTHOCTH
S*=P*+(QL-Qc)"

Bribepem macmta®d juisi TOKa W HaMpsOKEHUS W CTPOMM BEKTOPHYIO JHarpammy.
BekTopHasi quarpaMMa HampspKeHUR CTPOMTCS Ha OCHOBE BTOporo 3akoHa Kupxroda s
JAHHOW Lenu
U= Ul + Ug + U3.

IIpy mocneaoBaTeIbHOM COCIMHEHUH DIEMEHTOB IIOCTPOECHHME IUarpaMMbl HAYMHAKOT C
BEKTOpa TOKa I, MO OTHOIIEHMIO K KOTOPOMY OPHEHTHPYIOTCS BEKTOPA HANPSHKEHHH Ha
y4acTKax LEMH: HanpsHKEHHE Ha aKTUBHOM compotusieHud Ujp COBHNAZAaeT ¢ HHUM IO
HAIIPABJICHUIO, HANPSUKCHHE HAa MHAYKTHBHOCTH U, omepexaer ero Ha 90°, Ha eMKoCTH
orcraet Ha 90°. [TonHoe HanpsxkeHne U cTpOUTCS KaKk UX BEKTOPHAs CyMMa.

ITapajieabHoOe cCoeAMHEHHE KAaTYIIKA HHAYKTHBHOCTH 1 KOHACHCATOpPA
e, 2

]m R?
K

== Gt

L1

e, L

Pacuer mpou3BOAMTCS Ha OCHOBAaHHWM IIOCTPOEHHS BEKTOPHOW JUarpaMMbl, IpH €€
[IOCTPOCHUU HaudajgbHas (a3za HamnpsokeHus (o) BblOMpaercss paBHoM 0. B BerBu C
KOH/IEHCAaTOpPOM BEKTOp TOKa OyAeT omepexaTb HampspKeHHEe Ha yroa ¢@i. B BeTBuH ¢
KaTYIIKOW BEKTOP TOKa OyAeT OTCTaBaTh OT HAIPSHKEHUS HA YTOJl (5.




Toku B BETBSIX paCCUUTHIBAIOTCS MO (POpMyJIam:
E/_T

i =—: 2 2
Yoz L =R+ X

= areco, &
@ Z,)

L?

L=—": -
Pz, Z, =R+ X,

= areco R\
(?2 * Zz >

Jliss ompeneneHrs BETUYHMHBI OOMIero Toka [, MOXXHO BOCIIOJIB30BAaThCS HECKOJIBKUMHU
crocobamu:

a) ['papuuecku, mocTpous B MacmTabe BEKTOPHYIO IUATPAMMY;

0) AHanUTHYECKH (UCTIOJIb3Ys TEOPEMY KOCUHYCOB):

[=\I}+1}+2-1,-1,-cos(p, — o,

©— arct I, .sin_f.(p%/?—i—fz 45‘1’1(@2 )‘
I, -costo, j+1,-cos(y, )}

B) MeTo/10M TpeyrojabHUKa TOKOB:
Kaxnaplii TOK packiiagblBaeTcsi Ha aKTUBHYIO cocTaBisiionlyro ([;) u  peakTuBHYIO
cocrasisrontyo (I,,)

l4
/ 1
P4 P U
’a‘f = a
L=I,+1, I,=I,+1,;

—
—

Ini :]! .COS((?I..) 'I::rl :172 'COS((‘PZ}
1,=1-sin(9, ) I,=1I, - sin(0,)

5 1.

JIJ1st Hax oK IeHUsI OOIIETO TOKAa HYXKHO CIIOKHUTH BEKTOpa “im *2

I=1+1,=1,+1_, Jrz’p¥ +]p2
I[J'IH OHpCI[CJICHI/IH BCIIMYHUHLBI 06HICFO TOKa BCKTOpa HCpGCTaBH}I}OTC}I TaKUM o6pa30M,

YTOOBI AKTUBHBIC YaCTH TOKOB COCTABIISIIN OJIMH KaTET TPEYTOJbHHUKA, a PEAKTUBHBIC YaCTH
BTOPOI KateT. OOl TOK — TUTIOTEeHY3A.

OrnpenenuTs BEJIMUUHY O0IIIET0 TOKa MOYKHO UCIOIb3ys TeopeMy Iludaropa:
I= \/(zm +1, )+ (1, +1, )
fal + fﬁ? }

¢ = arcca{

r) MeToa MpoBOUMOCTEIH:
Haxonum aktuBHYIO (g), peaktuBHYIO (b) 1 MONTHYIO (y) MPOBOANMOCTH BETBEH:



g =—5 b= ,
1 Zl_ H 212
AR }§2+2Qf
—= 1
}"7 gl _i_b]_ :Z;
gzzﬁ‘é): L
z, Z
ij( :

HaXOILI/IM 9KBUBAJICHTHYIO ITPOBOJUMOCTD L CIIN:

€.=8+8, by=b+b;

L= Tant =—:
Ya g3 ) z.
_ :_ &3 _ b 3
Ro=g: 2y ==, X,=b,- 2, ==
Yo >
18
]: — {!yo s
z, F3
{2
Q=arccos — i)
\_23
3amaua 7.

Pacuer nmapannenpbHON 1ENnH MEPEMEHHOTO TOKA.
JlaHa nmapajuienbHas Lellb IEPEMEHHOrO ToKa: R, =240mMa; R,

=300mM; X,

OnpenenuTte napamMeTpsbl UENU U NOCTPOUTHh BEKTOPHYIO JUArpaMMmy.

Ry

OnpeaeﬂﬂeM ITOJIHBIC COIMPOTUBJICHHA BETBEH

Z,=JR? + (XX )2 =242 + 322 = /1600 =40 Om

Z, =R =+30F =30 Om

s; =12*z, = *30=480 BA
u,_?:ﬂ:lZOB

120 B

{1:2—:=%:3A

5, =12 *z, = *40 = 360 Bt
Cosa, =3*=2=0,6

Sing =fufa=-2-03

Zy 40
COSEI-zﬂ_::—u——l
Sin o, = fzfe = =
Iy = 1*C08a1=3*0,6=1,8A
by =L *SINe,=3*0,8=2,4 A
L, =L *C0Sa,=4*1=4A

=32'S, =480 BA.



I, =L *SiNe;, =4*0=0A

p=1I}*R, = *24=216 Bt

p=1*R,= *30=480Br
P==216+480=696 Br

Qs = Qs — Qxe = (1 *%,)—(0)= *32=288 Bap
Q; = Qxz — Qxc2 = 0 Bap

Q =0, +q, =288 Bap
S=1*U=6,36*120 =763,2 Bt

S=.,P"+ Q2 =469 + 2887 = 753,2 Bt
L==16+4=58A

L==24+0=24A

| = V@ + Lol + (py + 152 = /34644576 = V302 =6,36 A

[ens Tpexpa3HOro MNEPEMEHHOr0 TOKAa COCTOMT M3 Tpex(a3HOr0 HMCTOYHMKA MHUTAHHUSA,
Tpex(}a3HOro MOTpeOUTENS U MPOBOJHUKOB JIMHUU CBSA3H MEXKIY HUMHU.
CumMeTpuuHblii Tpex(a3Hbli UCTOYHUK MUTAHUS MOXHO IMPEACTaBUTh B BHJIE TpPEX
OJIHO(a3HBIX UCTOUYHUKOB, paOOTAIOLIMX HA OJHOW YacTOTE C OJMHAKOBBIM HAaNpPSKEHUEM U
MMEIOLIUX BpeMEHHOH yrou casura ¢a3 120°. DTu UCTOYHUKU MOTYT COSAMHATHCS 3BE3/10M
WJIU TPEYTOJIbHUKOM.
[Ipu coenvHeHnHU 3BE3/10M YCJIOBHBIE Haudada (pa3 MCHONB3YHOT JUIS MOAKIOYEHUS TpeX
JUHEHHBIX MPOBOJHUKOB A, B, C, a KOHIIBI a3 00BEAUHSIOT B OJIHY TOYKY, Ha3bIBAEMYIO
HEUTpalbHOM  TOYKOM  HCTOYHWMKA  NUTaHUs  (Tpexda3zHoro  TeHepaTopa  WIH
Tpancpopmatopa). K 3Toif Touke MOXKeT MoAKIIoYaThcs HelTpaiabHbld mpoBoa N. Cxema
coeuHEeHMs (a3 UCTOYHUKA MUTAHUS 3BE3/I0M MPUBEICHA HA PUCYHKE a.

HanpspkeHne Mexay JIMHEWHBIM W HEWTpaJIbHBIM IPOBOJAMM Ha3bIBAaeTCs (Pa3sHbIM, a
MEXAY JIMHEMHBIMU TPOBOJAMU — JINHEWHBIM.

=
i . L
T i
L\.:} a U
=5 L7
oN oC

Puc. Cxemsbl coenuaenust a3 MCTOUHUKA TUTAHUS: a — 3BE3/I0M; O — TPEYTOJIbHUKOM

B xomruiekcHoit hopme 3amucu BeIpakeHus s (Da3HbIX HAPSIAKEHUM UMEIOT BU:
. . - r —{1AF ¢ T =il
U=UBR, U=Ué"B U=[Ue R
CoOTBETCTBYIOLIME UM JIMHEIHBIE HATTPSIKEHUS MIPU COCTMHEHUU 3BE3]I0M:
Upg=U-U=Uée" B, Up=U-Y=Ue"B

Upi=Up-U=Ué" B.

3nece Up — monmynp (a3zHoro HampspKeHHWs] MCTOYHMKA nuTaHus, a Unl — MOmymb
JUHEWHOro HampsbkeHus. B cuMmmeTpuuHoi TpéxdaszHou cucrteme, npu coeauHeHuu a3
HMCTOYHMKA 3BE3/I0M, MEXKY 3TUMH HAIPSKECHUSAMU €CTh B3aUMOCBSI3b:

U, =37,

[Ipu BxmtoueHun ¢Ga3 TPEYrobHUKOM (ha3HbIE WCTOYHUKH TUTAHUS COCAUHSIOT
MOCJIEI0BATEILHO B 3aMKHYTHIH KOHTYp (pUCYHOK 1, 0).

N3 Touek 00beIMHEHNSI ICTOYHUKOB MEXIY COOO0M BBIBOISTCS TPU JIMHEWHBIX TIPOBOJA A,
B, C, unymme x Harpyske. M3 pucyHka 1, 6 BHIHO, 9TO BBIBOJABI (Pa3HBIX MCTOYHUKOB
NOJKJIIOYEHbl K JIMHEHHBIM MPOBOJIHMKAM, a CJEJ0BaTeNbHO, IpU coeauHeHuu a3


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/

UCTOYHUKA TPEYTOJIbHUKOM (Da3Hble HAPsHKEHUS! paBHbI JTUHEHHBIM. HelTpanbHbll MpoBOA
B 9TOM CJIy4ae OTCYyTCTBYET.

K Tpexdaznomy MCTOUHMKY MOKET MOJKIIOUYAThCA Harpys3ka. [lo BeauunHe u xapakrepy
TpéxQazHas Harpy3Ka ObIBAET CUMMETPUYHON 1 HECUMMETPUYHOM.

B cnywae cuMMeTpuyHOW HArpy3Kd KOMIUICKCHBIC COMPOTHBJICHUS Bcex TpEx (a3
OJIMHAKOBBI, & €CJIM 3TU CONPOTUBIICHUS Pa3IUYHbI, TO HArPy3Ka HECUMMETPUYHASI.

[Tpu nr06oM xapaktepe Harpy3ku Tpéx(dasHas aKTUBHAS W PEAKTHBHAS MOITHOCTUA PaBHBI
COOTBETCTBEHHO CYMME€ AaKTHUBHBIX W PEAKTHBHBIX MOIIHOCTEW OTAENbHBIX (a3. s
ONpeJeeHus STUX MOMIHOCTEN (ha3 MOXKHO BOCIIOJIb30BAThCS BHIPAKEHUEM
Sy =yl =F+70
rae Ud,ld, — xommuieke HanpsKkeHUs U CONMPsDKEHHBIM KOMIUIEKC TOKa Ha (hase Harpysku;
P}, Qd — akTrBHAS ¥ peakTHBHAs MOIITHOCTH B (Da3ze Harpy3KH.

Tpéxdaznas aktuBHas MoIHOCTH: P = Pa + Pb + Pc
Tpéxdaznas peakTrBHas MontHOCTh: Q = Qa + Qb + Qc
Tpéxdaznast noiHasg MOIIIHOCTE:

S =P+

Ha da3zax marpy3ku Haxo[aT JTUHEHHBIE HATTPSHKEHUS NCTOYHHUKA NTUTaHus. Da3HbIe TOKH B
Harpy3Ke OMpeNemsioT ¢ MOMOIbIo 3akoHa Oma st yuactka 1ienu I = Ud/zd, rne Udp —
dazHoOe HampspDKEHHE Ha Harpy3ke (COOTBETCTBYIOIIEE JHMHEHHOE HaNpssKeHHWE MCTOYHHKA
MMATaHMA); Z( — MOTHOE CONPOTUBIICHHE COOTBETCTBYIOMICH (pa3bl HArPy3KH.

Toku B NMHEHHBIX TPOBOJAX OMPEACIAIOT depe3 (pa3Hble HA OCHOBAHWU TMEPBOTO 3aKOHA
Kupxroda nns kaxmoro ysna

i_-!:{:&_imr i.E:{i‘:_I I;::{,:—I-,\,

—a =y & —

3amaya 15. O6MoTKM Tpexda3HOro reHeparopa COSIMHEHBI MO cxeMe ‘‘3Be3na’, 3.1.C. B
Hux 220 B. I[TocTpouTh BEKTOpHBIEC AMArpaMMbl U ONPEAEIUTh JIMHEHHbIE HANPSHKEHUS IS
CXEMBbI COEMHEHUsI, B KOTOPOH B OJHOM Touke cxonsarcs: a) X Y Z6) X BZB) X B C.
Hagana oomotok — A,B,C, xoniel oomMotok — X,Y,Z. [IpuHATH Harpy3ky Ha reHepaTope
PaBHOU HYIJIIO.
a) Jlns maHHOM CXeMbl COSMHEHMS BEKTOpHAas JauarpamMma OyJeT BBITJIANETh CIASAYHOIUM
obOpazom

|

Jlunelinbple HANPSDKEHUSI B TAHHOM cily4ae OyyT paBHbI U ONPEAEISIThCS Kak

Ugs = Uy = Uge =+/3Uy =+/3 =220 = 380 B

06) Tax xak obmotrka BY mopkmioueHa HadaaoM B HEUTPAIBHYIO TOYKY, TO BEKTOD
HaIMpsHKEHUST 0Ka3bIBAETCS MOBEPHYTHIM HA 180 OTHOCHUTENIEHO HOPMAJIBLHOTO MOJ0XKEHUSI.

A A

JIuHeliHple HaNpsKEHHs B TAaHHOM MpUMepe OyIyT pa3HbIMU MO 3HAYEHUIO


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

Ucs =/3U; =380 B

B) B maHHOM ciyyae OTHOCHUTEIHLHO HOPMAJIBHOTO TOJOKEHHS TOBEPHYTHI BEKTOpPA JBYX
ooMmoToK — BY u CZ.
A

Kak u B mpeapiayieM npuMepe, THHEHHBIC HAPSDKCHUS He OYAyT paBHBI

Uzy =V3U,; = 380 B

3axaua 16.

K 3axxumam npuemHHKa MOACOEAUHEH Tpex(as3HbIi reHepaTop, KaKk MOKa3aHO Ha CXeMe.
Onpenenuth mokazaHus amrepMeTpoB Aj,A; u ¢aszubie Toku, 3Has, yto U,=380B, R=50
OmM, x, =35 Om.

AI.n

OnpenenuM KOMIUIEKCHBbIE 3HAYEHUS! COMPOTUBIEHUS (IUIs1 y0OCTBA BBIYMCIICHUN Oyaem

NIEPEBOJIUTD B MOKA3aTEIbHYIO (hOPMY)
Zy,=R+jx; =50 +j35 =61/*° Om

Zz =R =500m
Zo = jx; = 35e/°° Om

Hampsixenus B pazax Oyaet paBHO
U, =2=2208

N
Uy =220e 71208

U, =220e/120B

U, 220 .
= Zf=_ __=361e/3F A
4= 7, T el €
. U 220e77120 _
lg=——=———=44e77120 7
5T 7, 50 €
U 220e/120 .
£- =6.200/%0 A

=7, ~ 350

Toku B pazax ==
Tok B HeWTpaabHOM TPOBOJE paBeH (I ymoOCTBa CJIOKEHHS CHadaja IepeBeleM U3
IMOKa3aTeIbHOU (DOPMEI B allreOpanvecKylo, a 3aTeM Hao00poT)
Iy=1I,+1Ig+ I, =1(-326+j1,55) + (3,58 — j2,55) + (0,97 — j6.21)
=1,29 —j7,21 = 7,32e 7804


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

CoOOTBETCTBEHHO, MOKa3aHUS aMIIEPMETPOB OYAYT CIAEAYIOMIUMHU:
Iy=1,=361A

!AZ = IAI = 7,32A

3axaua 17.

K 3axumam mnpueMHHKA, TOACOCIMHEH Tpex(daszHbli TreHepaTop, OOMOTKH KOTOPOTO
COCIMHEHBI TI0 CXEME «TPeyroJbHUK». Onpenenuts (pa3Hple U TUHESHHBIC TOKH, MOKa3aHUS
BOJILTMETPA, 3Has, YTO JIMHEWHOoe HanpsikeHue paBHo 220 B, R=25 Om, x| =Xc=10 Om.

AIA
—_—

Kak u B ipenpiayien 3ajgade, B IEPBYIO 0YEPEIb OMPEICTUM KOMIUIEKCHI COMPOTUBICHUAM
Z,5=25—j10=27e7722 Om

Zpe = 250m

Zoa =254 10 =272 Om

da3zHoe HampsHKEHUE TIPU JAHHOM COEIMHEHHUH OyJIeT paBHO JIMHEHHOMY, CJIeI0BATEIIBHO
U,z =220e3°8

Uge =220e77°°B
Uqy = 22081508

@da3HbI€ TOKU ITIPU HECUMMETPUYHOM HArPy3KE HE PABHBI
U, 2208730

fp="22=""—__=13815e52 4
4B 7.s 27eiZ2

Usc  220e7%

=== =88e /04
BC @ 75 €

Ucs 2208730

_Zca _ 128
lea=7_. = Z7gz = 815e/A

Jlns onpeneneHys JTUHEHHBIX TOKOB MpeAcTaBUM (pa3HBIC TOKH B ajreOpamdeckoit gopme
KOMILUIEKCHOT'O YUCJIa

fy=1l;—I.s=(-1.33+j8.04) — (—1.33+j5.88) =j2.16 A
fg=1lgc—I,5=(—1.43 —j7.87) — (—1.33+/8.04) = —0.1— j15.91 4

fe=1Ic4—lge=1(-133+)8.04) — (—1.43—7.87)=0.1—j13.754
CyMMa JIMHENHBIX TOKOB

fy+1g+1.=j2.16+ (—0.1—15.91) + (0.1 —j13.75) = 0

PaBeHCTBO HYJII0 CyMMBI JIMHEMHBIX TOKOB SIBISIETCSI CBOMCTBOM JI0OOM TpéxdazHoi
CHCTEMBI.

UtoOsI onpeaenuTh NoKa3aHus BOJIbTMETPA, HaWIEM CyMMY NaJ€HUIN HaIPSKEHUS Ha X U
R B cooTBeTCTBYIOMNX OOMOTKAX.

U, =Ica(jx;)+ [gcR = (—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 MarauTHOM nenu



MarHuTHOM LEeNbI0 HA3bIBAIOT COBOKYITHOCTh TEJ WJIA CPEMd, IO KOTOPHIM 3aMBIKAETCS
MarHUTHBIN MMOTOK.

[Ipu pacuere MarHUTHOM LIETIH PEIIAETCS OJJHA U3 JABYX 3a/au - npsmas win oopartHas. [Ipu
pEelIeHUH TPSIMOM 3a7a4M JIOJKHBI OBITh JIaHbI: MarHUTHBIM MOTOK B pabo4yeM BO3AYLIHOM
3a30pe, pa3Mepbl MAarHUTONPOBOJA W MAaTepuajg  MarHUTONnpoBoaa. Marepuan
MarHuTONpPOBOAA  3aJaeTCsi B BHUJIC€ KPUMBOM HaMarHuuuBaHus. HeoOxonumo ompenenuTsb
HAMATHUYHMBAKIIYI0 CUJIY KaTYUIKH.

[Ipu pemenun oOpaTHOM 3a7aun 3aJaHbl HAMATHUYWBAOINIAS CUJIA, Pa3MEPhl U MaTepra
MarHuTorpoBoja. Heo6xoauMo HallTH MATHUTHBIN MOTOK B paGoyeM BO3IYIIHOM 3a30pe

[Ipsimas 3amaga. JlaHo: moTOK B paGodeMm BosmymHOM 3azope D;, pasMepsl MarHUTHOM

ey, KpuBas HamarHuumBaHus marepuana B (H).  Haiitu: HamMarHMYuBaIonyro CHITy
karymku (IW).

3aKOHBI JII MATHUTHOM 1eNu

Kak B »syekTpuyeckod 1Ny cuia TOKAa 3aBUCUT OT NPWIOKEHHOTO HAINPSIKEHUS U OT
COITPOTHUBIICHUSA, OKA3bIBAEMOr'0 AJIEMEHTAMHU LIENW, TAK U B MAarHUTHOM LENH MarHUTHBIN
MOTOK @ 3aBUCHUT OT MPHUIOKEHHOW MArHUTOJIBHXKYILEH CUJIBI (M.JI.C.) YACIEHHO paBHOM |,y

lw
U OT CONIPOTUBIICHUSA R MarHuTHOMY IIOTOKY: D= R_ (1)

MarauTtHoe compoTuBieHHE Ry, ompenensor B 3aBUCHMOCTH OT JUIHHBI CHITOBBIX maHAA |
(M), IUIOMIAH TONEPEYHOTO CEUCHHsI CHIIOBOTO MOTOKAa S (M?) M aGCOTIOTHOIN MarHHTHOI

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

a

[Mepeoiit 3akon  Kupxroga dYo=0 (3)

AnreGpanueckas CyMMa MarHUTHBIX TIOTOKOB B y3JI€ MArHUTOIIPOBO/Ia paBHA HYJIIO.
BTtopoii 3akon Kupxroda
DF=>U,=>H:1 (4)

Anrebpanyeckas CyMMa NaJeHUA MarHUTHOTO HAIPSIKEHMs BJIOJIb 3aMKHYTOTO KOHTYpa
paBHa anrebpandeckoit cymme MJIC, neficTByIOMMX B KOHTYpE

3akoH OMa
Uy :@'RM (5)
I
I'ne Ry = o= (6)
Hay HoH
3aKOH TMOJHOIO0 TOKAa - OJMH M3 OCHOBHBIX 3aKOHOB JJIEKTPOMArHUTHOTO MOJIS.

YcraHaBnMBaeT B3aMMOCBS3b MEXKAY MATHUTHOW CWJIOM M BEJIMYMHOW TOKA, MPOXOISIIETO
4yepe3 TOBEPXHOCTh. [log TMONMHBIM TOKOM TOHUMAETCS ajreOpandeckas CymMma TOKOB,
OPOHU3BIBAIOIIMX TMOBEPXHOCTh, OTPAHUYECHHYK) 3aMKHYTBIM KOHTYpoM. PaccMoTpum
IJIOCKOCTh, YE€PE3 KOTOPYI NEPIEHAUKYJIAPHO K HEW MNPOXOAUT MHPOBOA C TOkoM I
Hanpsixennocts H MarHuTHOTO MOJIsE HA PACCTOSHUM @ OT LIEHTpa mpoBojia paBHa H = B/,
= I/(2ma), otkyna tok I = H2wa = HL. [Ipou3BeneHue Hanps»KEHHOCTU MarHUTHOTO TOJIS U
JUIMHBI MarHuTHOW JMHUM L = 2ma - He 4TO MHOE, KaK MarHuTOABMXKYylas cuia F,.
IToBepXHOCTh, OrPAHUYEHHYK0 MATHUTHOW JIMHUEHW, MPOHU3BIBAET TOJIBKO TOK I, mostomy
anreOpanueckass cyMMa TOKOB paBHa camomy Toky 2I; = I. Orcrona X1, = F,. OT0 u ecThb
AHAIMTUYECKOE BBIPAXKECHUE 3aKOHA MOJIHOTO TOKa. HamarnmuumBaroias cuiia BOoJib KOHTYpa
paBHa IMOJHOMY TOKY, IPOXOASLIEMY CKBO3b ITOBEPXHOCTh, OTPAHUYEHHYIO 3TUM KOHTYPOM.
B obmem ciyuae Hanmps>KEHHOCTH TOJI HA PA3IMYHBIX yYacTKaX MAarHUTHOM JTMHUH MOYKET
MMETh pa3HbIe 3HAUCHWS, W TOTJa HAMarHMYMBAIONm[as Cwia OyIeT paBHA CyMMe
HaMarHUYMBAKOIINX CHJI KaXI0W JINHUU

FM = H1L1+H2L2+ H3L3+

3amaua Nel8.


javascript:;

3aganue. JlaHa MarHuTHas LeNb HUX JJIEKTPOTEXHUYECKOM CTalnd, HM300pa’keHHas Ha
pucyHke. MaruuTHas Lielb COCTOMT M3 TPEX OJHOPOJHBIX ydacTkoB 1; 2; 3. Omnpenenuts
YHUCJI0 BUTKOB KaTymiku, eciau: @ = (A+43,5) Bo; X;=(b +6)cem; X, = (B +8) em; X3 =
A+Bb+20)cem; Xy=(A+B+6)cm;

Xs=(b+B+6)cm; Xeg=(A+15)cem; X7=(b+6) cm; I3=(0,5tA) em; | =(A+5) A.

A [

4
A
\K

X3

*“.5 = £,

Y

; A
x2 " _{ '_3_ _//

X6 X7

ey

JlaHa MarHUTHas 1EMb U3 AIEKTPOTEXHUYECKOU cTalu. Llenb cocTout u3 tpex O/IHOPO/THBIX
y4acTKOB. PasMeps! ienu 1aHbl HA PUCYHKE B MM. Maruutaeii motok @ = 43,2 -10™ B6.
OnpenenuTps YMCIIO BUTKOB KaTyIIKH, €clu X1 = 6 cMm; X, = 8 cM; X3 =20 cM; X4 =6 cM; X5
=6cM; Xg=15cm; X7=06 cm;

| =0,5 cm.
Onpez[enﬂeM IIoMaJab IMOMCPCIYHOI0 CCUCHUA KAXKAO0TO yHaCTKaA.
S, =X, X,
S, =X, X, =(6-107%)-(6-10°) =36-10* 1> (6cM = 6-107 m);
S, =X, X,
S, =X, X, =8:107-6-107 =48-10* 1 (8cm = 8- 107 m);
Ss = Sl

S,=S,=36-10"x" ( BO3AYIIHBIHA 33a30D).
OmnpenensieM MarHUTHYIO HHAYKIIMIO Ha KOKIOM Y9acTKe

52
Sl
-4
B =2_4210" 1 on
S, 36-10
@
B. = —
2 82
-4
B, =2 43210 _ op,
s, 48.10
@
B = —
3 83
-4
P M2t
s, 36-10

3. Ilo XpUBBIM HaMAarHWYMBAHUS UTS JIMCTOBOHW AJIEKTPOTEXHUYECKOH CTAM ONpeaesseM
HAMPSDKEHHOCTD MEPBOTO U BTOPOTO yyacTkoB: Hy =1000 A/m; H, = 500 A/m.
4. Hanpsi’k€HHOCTh B BO3IYIITHOM 3a30p€
Hy=Bo 12 1104/
t, 4710
5. CocTaBnsieM ypaBHEHUE IO 3aKOHY ITOJIHOT'O TOKA JUISI MATHUTHOM TIeTIN
IW=H]+H,,+H,l,

6. OnpenernsieM CpeIHION JJIMHY KaXKJI0T0 y4acTKa



|, =20+3+9+3+19,5=54,5¢cm = 0,545,

,=4+9+4=17cm=0,17nm;

I, =0,5cm =0, 5.107 m;

7. OHpCI[CJ'IHeM YU CJIO BUTKOB

H.l +H,,+H,l, 1000-0,545+500-0,17 +1-10°-0,5-10°°
I 5

W= =1126 BUTKOB

Pacuer Tpancpopmaropa

TpancdopmaTop — 3TO CTATUYECKOE DJIEKTPOMATHUTHOE YCTPOMCTBO, UMEIOLIEE IBE WUIIU
00Jj1e€ NHAYKTUBHO CBS3aHHbIE 00OMOTKH Ha KaKoM-JIn0o MarHUTOIIPOBOJE U
peJHa3HaYeHHOE ISl IPpeoOpa3oBaHus OCPEICTBOM JIEKTPOMArHUTHON MHIAYKIIMH OJHON
WM HECKOJBKHX CHCTEM (HANpsHKEHH)IEPEMEHHOTO TOKA B OJIHY WJIM HECKOJIBKO JIPYTUX
cucteM (HanpspkeHui ), 6€3 U3MEHEHUs 4YacTOTHI.

Tpanchopmarop ocymiecTBiasieT MpeoOpa3oBaHHE NEPEMEHHOTO HAIPSHKEHHUS B CaMbIX
pa3IMYHbIX 00JACTSIX MPUMEHEHUS - SJICKTPOIHEPTETHKE, SJIEKTPOHUKE U PATUOTEXHHUKE.
KoHCTpykTUBHO TpaHC(hOpMaTOp MOMKET COCTOSATh M3 OJHOW (aBTOTpaHCHOpMAaTop) WU
HECKOJIbKUX HM30JIMPOBAHHBIX TMPOBOJIOYHBIX, JUOO JEHTOYHBIX OOMOTOK (KaTyllek),
OXBaThIBa€MbIX  OOLIMM  MAarHUTHBIM  IIOTOKOM, HAMOTaHHBIX, KaKk  IpaBuWio,
Ha MarHUTOINPOBOJ (CEPAECUHHUK) U3 (EPPOMATHUTHOTO MarHUTO-MATKOTO MaTepuaa.

X

a i

UAHO(a3HBIN IBYXOOMOTOYHBIN TpaHC(hHOpMaTOp

B mpouecce pabotel  omgHO(da3zHOro ABYXOOMOTOYHOro TpaHcopmaTopa B  €ro
MarHUTOIIPOBOJE HABOAMTCS IEPEMEHHBbIM MAarHuUTHBIM NOTOK. OCHOBHasg 4acTb 3TOrO
nmotoka @Dp, (MakcUMalbHOE 3HAYEHHE), CIEIUIISICh ¢ OOMOTKOM TpaHchopmaTopa,
UHAYKTUPYIOT B HUX niepemeHHsble DJ[C, nelcTByOINEe 3HaYeHHsI KOTOPBIX ONPEEIISIIOTCS:
JUIS IEPBUYHOM OOMOTKU E, =4,44-®, - f,- @,
11 BTOPUYHOU OOMOTKU E, =4,44-@, . - f, - o,,
rae f, yacTtora mepemMeHHOro Toka, ['i;

@, U @,- YUCJIO BUTKOB IIEPBUYHON U BTOPUIHON OOMOTOK TpaHcopmaTopa.

MakcuManabHOE 3HaUY€HHE OCHOBHOI'O MAarHUTHOTO NOTOKa, Bb
D = By - Ocr ke
rae B, - MAKCHMaJbHOE 3HAYCHUE MATHUTHOM MHAYKIHNU B CTEPKHE MArHUTOIIPOBOJA;
Q.; - IUIOIIAb MOMEPEUHOTO CEUEHUS CTEPIKHSI TpaHcpopmaTopa, M7
k. - KOd(uUIMEHT 3amoJIHEHHWs] MarHUTONPOBOAA CTajlbl0, KOTOPBIM YyUYWUTHIBAET

TOJIIUHY H30JAIIUOHHBIX IPOCIOSK MEXKIY INIACTHHAMHU JJICKTPOTEXHHYECKON CTalH, IIPH
TOJILIMHE IUIACTHH
0.5 MM u 00b19HO IprHUMaeTcs 0,95.

Koxddunuent Ttpanchopmamuu tpanchopmaropa - 3TO BeEIWYHHA, BbIPpAXKAaroias
mpeoOpa30BaTeIbHYI0 XapaKTEPUCTUKY TpaHchopMaTopa OTHOCHTEIBHO KaKOrOo-HUOYb
rmapaMeTpa IJIEKTPUYECKON [enu (HanpsHKEHUs, TOKA, COIPOTUBIIEHUS U T. 1.).

Koadbdbunumentom tpanchopmannu (K) HazpiBaeTcs oTHomeHue HanpsbkeHus oomotku BH
K HanpsbkeHuto ooMotku HH mipu xomoctom xoje Tpancdopmaropa:

a3 (]

2 g,

3


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
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
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[Ipy NpOEKTHPOBAHUM TPAHC(HOPMATOPOB OCHOBHEIM IAPAMETPOM  SBJISETCH  €r0
MOIIHOCTh. MIMEHHO OHa ompezeiser rabaputel TpaHcopmaropa. IIpu 3TOM OCHOBHBIM
OIpenensomuM (GpakropoM OyIeT MOJHas MOIIHOCTh, OTJaBaeMasi B Harpy3Ky:

S 2:U2'|2

MOJIHASI MOIITHOCTD MEPBUYHON 0OMOTKH S ,=U, -1,
rae U, - HanpsiKeHUe MepBUYHON 00MOTKH, B;

U, - HanpsbKeHWe BTOPUYHOM 0OMOTKH, B;

|, - TOK IEpPBUYHON OOMOTKH, A;

|, - TOK BTOpUYHOM OOMOTKH, A.

HomuHanpHble TOKM TIEPBUYHOW M BTOPUYHOM OOMOTOK ompenenum u3  (GpopMyIibl
HOMHUHAJIBHOW MOITHOCTH TpaHchopmaTopa:
SH = UEHIEH i U].HI].H;

IIH = SH
UIH :

Sy
IEH =_"
UZH

KoaduumeHT nonesHoro neucteus tpancdopmaropa (K.M.J), Kak U B IPYTUX MOIIHBIX
YCTPOMCTBAxX, SBIIETCS OJHMM M3 BakHeummx mapamerpoB. KIIJ[ Tpanchopmaropa
OTIpeNEeNseTCs KaK OTHOIICHHE aKTUBHOW MOIIHOCTH TIEPEMEHHOTO TOKa, MOTPeOIsieMOoit
HArpy3Koi K aKTUBHOM MOITHOCTH, MOTPEOIIIEMO OT 3eKTpoceTr. DopMyiia onpeaesieHus
KI1JT 3aMMCHIBACTCS CICTYIONTIM 00pa3oM:

_ 5 _ Uylycos @@
7 E+A+F, Ulcos@+Fg,+5
rjae Pc - TMOTEPH B CEPICTHHKE TpaHnchopmaropa (IMHAMUYECKHE H CTATUYECKHE);

Fyme =13 713 - oTepU B €0 OGMOTKAX;

A

#° - AKTUBHOE COIIPOTHBJIEHHE BCEX 0OMOTOK TpaHc(hOpMATOpa, IPUBEAEHHOE K
BTOPUYHOU LIEIIH.

Frp=rht

Harpy3ouHasi cnoco0HOCTH TPaHC(HOPMATOPOB

Harpy3ouHoil criocoOHOCTBIO TpaHCHOPMATOPOB HA3BIBAETCS COBOKYMHOCTh JOMYCTUMBIX
Harpy3ok u Tieperpy3ok tpaHnchopmatopa. MCXOMHBIM pEXUMOM IS OMPEICICHUS
HArpy304HOW CIOCOOHOCTU SIBJISIETCSI HOMUHAIBHBIA peXUM paboThl TpaHcpopMaropa Ha
OCHOBHOM OTBETBJICHUH IIPU HOMHUHAJIBHBIX YCJIOBHUSIX MECTA YCTAHOBKH W OXJaXAArOLIEH
Cpeapbl, ONPEAEIAEMBbIX COOTBETCTBYIOIIUM CTaHIAPTOM WM TEXHUYECKUMU YCIOBHUSIMH.

JIOMyCTUMBIM pEKUMOM HArpy3Ku HAa3bIBAC€TCS PEXUM NPOJOJHKUTENBHON HArpy3kKu
TpaHchopmaTopa, MpU KOTOPOM PACUETHBIM W3HOC HU3OJSIMHM OOMOTOK OT HarpeBa He
MIPEBBINIAECT U3HOCA, COOTBETCTBYIOIIETO HOMUHAILHOMY PEXXHMY pa0doThl. [leperpy3ounbim
CUMTAETCA TAKOW PEXUM, IPU KOTOPOM PACUETHBIM M3HOC H3OJIALUU MPEBOCXOIUT U3HOC,
COOTBETCTBYIOIINI HOMUHAIILHOMY PEXUMY PaOOTHI.

OcHoBaHuEM 71l OTPAaHUYEHHBIX BO BPEMEHHM HArpy3ok paboThl TpaHchopmaropa, B TOM
YKUCJI€ U BBIILIE HOMUHAJIBHOMW, SIBJISETCS HEMOJHAs Harpys3ka TpaHcdopmaropa B HEPHO/I,
MPEILIECTBYOMMNN JAONYCTUMOW HArpy3Ke, W TNOHWKEHHAs TeMIeparypa OXJIAXKIAOIIEH
cpenanl (BO3AyXa WU BOJIBI).



B peanbHbIX ycnoBusX TpaHC(OpPMATOp MOXKET padOTaTh HE TOJBKO B HOMHHAJIBHOM

pexxume. Ui OLIGHKM CTENEHUM €ro 3arpy3kd IO TOKY HCHOJB3YyeTCsl KO3(pPUIMEeHT
f=—

HATPY3KH  fim,

rae |,y - HOMUHANBbHBIN BBIXOJHOW TOK TpaHcopmaTopa. Torga TOK BTOPUYHOMN
OOMOTKH MOYKHO 3allicaTh CIEIYIOIIUM 00pazoM:
I, = By

[Tocne moacranoBku 3Toro Beipakenus B popmyiy KIIJI, BelpaskeHre A BBIYUCICHHUS
KI1T Tpch?}OBMaTODLI IPUHHUMAET CJIEAYIOINN BUJ] C YUETOM KO3(PPUIIMEHTA HArPy3KU:
5= 28 g5 @
- 2.2
Uybligros@+ 5+ 8 gy
3aBucumocts KIIJI or Harpyskm. 3amaBasch 3HaueHHEM KO3(pUIMEHTa Harpy3Ku
tpa"copmaropa ot 0 10 1 MoxxHO nocTpouts rpaduk 3aBucumoctu KI1/1 ot Harpysku.
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3asucumocts KI1JI TpancdopmMaTopoB 1 OT Harpy3Ku B

[Ipu B = 0 monesnas mouHOocTh U KIIJ| paBuel Hymio. C yBenMueHHUEM OTAaBaeMOM
momHoctH KIIJ[ yBenmuuBaeTcs, Tak Kak B HHEPreTHUECKOM OajaHCE yMEHbILAETCS
YACIbHOE 3HAYEHUE MArHUTHBIX IOTEPh B CTaJIM, UMEIOIIMX MOCTOSHHOE 3HadeHue. lIpu
HEKOTOPOM 3HaueHuH [, kpuBasg KIIJ[ nocturaer makcumyma, IOCJIE€ YEro HA4YMHAET
YMEHBLIATBCS C YBEJIWYEHUEM Harpy3ku. [IpuumHONM 3TOro SBISETCS CHIBHOE YBEIUYCHHE
AIIEKTPUYECKUX MOTEPh B 0OMOTKAX, BO3PACTAIOIINX MPOMOPIUOHAIBFHO KBaApaTy TOKA, T. €.
MPONOPLHMOHATBHO [°, B TO BpeMs KAk IIOJ€3HAs MOIIHOCTb P, BO3PACTAET TONBKO
MPOMOPLUOHAIIBLHO [3.

MaxkcumansHoe 3HaueHue KIIJ[ B TpancdopmaTtopax OONBLION MOUIHOCTH JOCTUTAET
BechbMa BhICOKHX mpezenoB (0,98—0,99).

3axaua 19.
Tpexdaznsiii TpaHnchopmaTop UMeeT cieayromme napaMmerpol: Syoy = 1000kBA; Upoyy =
10kB; Upoyy = 0,4kB; notepu B ctanu Pcr = 2,45kBm; notepu B oOMOTKaX Pogy pov =
12,2 kBm. IlepBuyHasi 0OMOTKa COEIMHEHA TPEYroJIbHUKOM, BTOpUYHAs 3Be3/10M. CeueHue
MarHUTOMPOBOAA

Q =450 CMZ, aMIUTMTya MAarHUTHOW UHAYKUUU By, = 1,577, yactota Toka cetu 50 ['n. Ot
TpaHcpopmaTopa NOTpeOsIeTCs aKTUBHAs MOIMHOCTh P, = 810 xBm, npu ko3pdunmeHTe
MOIIHOCTH COS@, = 0,9. Onpenenurs:

- HOMUHAJILHBIE TOKH B OOMOTKAX;

- ko3 urmeHT Harpy3ku TpaHchopmaropa f;

- TOKM B OOMOTKE MpHU (PaKTUIECKOU HATPy3KeE;

- ¢azneie DJ1C, HaBoAMMBIE B 0OMOTKA;

- YUCJIO BUTKOB B 0OMOTKAX;

- KITJ] Tpancdopmaropa npu HOMUHAIBHON HArpy3Ku;

- KITJ] Tpancdopmaropa mpu HpakTHUUECKOM Harpy3Ku

1. HomMuHansHBIE TOKH B OOMOTKAxX



_ SHOM '103 .

| = __HOM "7
HOM1 \/_ !
3UHOM1

Sy 10
OM2 — " a4
o \/73U HOM 2
2. Koadumment Harpysku Tpanchopmaropa
PZ
b=
Spowm - COSP,

3. Toku B 0OMOTKE MpH (PaKTHUIECKON HArpy3Ke

I1 :ﬁ' IHOMl; Iz :ﬂ' IHOMZ

4. ®azwpie JJIC, HaBogumble B 0OMoOTKax. [lepBuuHble OOMOTKM COEOUHEHBI B
TPEYTOJIbHUK, a BTOPUYHBIE - B 3Be3/y, MO3TOMY IpeHeOperas majieHueM HalpsoKeHUs B

HCpBH‘IHOﬁ 06MOTKC, CUHNTacM

. U
Eio *Uinon s Eso ®Usnon (()/”ZA)(M onaY)

V3
5. Yucmo BUTKOB B 0OMOTKaxX
o, = Ep
4,44.f.B_-Q
3neck Q = 450 cm® mim 0,045m°
6. KI1/ Tpanchopmaropa mpu HOMUHAJILHOW Harpy3Kke
S0y " COS@, -100

S cos ¢)2 + PCT + POE.HOM

7. KI1 [ tpancdopmatopa npu (HpakTUUECKOIN Harpy3Ke
S-S, -COSe, -100

B-Scosp, + P, + Pos.tow

3axaua 20.

Mo =

Nrom =

Tpexdaznbiii TpanchopMaTop UMEET clieyromue napaMmeTpol: Syoy = 1000kBA; U gow;
10xB; Ugouy = 0,4xB; notepu B cranmu Pcr = 2,45xkBm; motepu B 0OMOTKAX Pogys nom

12,2 kBm. IlepBu4Hasi 0OMOTKa COEIMHEHA TPEYroJIbHUKOM, BTOpUYHAs 3Be3/i0M. CeueHue

MAar"guToIipoBoO1a

Q =450 CMZ, aMIUTMTyla MAaTHUTHOW UHAYKUUK By, = 1,577, yactota Toka cetu 50 ['n. Ot
TpaHcopmaTopa mOTpeOsIeTCs aKTUBHAS MOIMHOCTH P, = 810 xBm, npu ko3pdunmeHTe

MOIIHOCTH COS@, = 0,9. Onpenenurs:

- HOMUHAJIbHBIE TOKH B OOMOTKaX;

- ko3 urmeHT Harpy3ku Tpanchopmaropa f;

- TOKM B OOMOTKE MpHU (PaKTUIECKOU HATPy3KeE;

- ¢azneie DJ1C, HaBoAMMBIE B 0OMOTKA;

- YUCJIO BUTKOB B 0OMOTKAX;

- KIIJ] Tpancdopmaropa nmpu HOMUHAJIBHON HArpy3KHu;
- KITJ] Tpancdopmaropa mpu pakTUUECKOM Harpy3Ku
1. HomMuHansHBIE TOKH B OOMOTKax

| Sup-10° _ 1000-10°

= = =584 ; |
o Jau,,,,  1,73-10000
2. Koaddunment Harpysku Tpanchopmaropa

o P80 g
S0y cosp, 1000-0,9
3. Toku B 0OMOTKE MpH (PaKTHUIECKON HArpy3Ke

l, =B 1,00 =0,9-58=524; 1,=4"1,,,,=0,9-1445=13004

_ Sy 10° _1000-10° _,
oz 30, 173-400

4454

4. ®azupie JJIC, HaBogumble B 0OMOTKax. [lepBuuHble OOMOTKM COEOUHEHBI B
TPEYroJIbHUK, a BTOPUYHBIE - B 3BE3/y, MOATOMY IpeHeOperas majeHUeM HanpsDKEeHUs B

NEPBUYHOI OOMOTKE, CUMTaEM
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5. Uucno BUTKOB B OOMOTKaX
E,, 10000

a)l = = =

4,44-f.B -Q 4,44.50-1,5-0,045
3neck Q = 450 cm® mim 0,045m°
6. KI1/] Tpanchopmaropa mpu HOMUHAJILHOW Harpy3Kke
p o~ Suw 0059, 100 1000-0.8:00 g0 0

SCOS@, + Py + P, oy, 1000-0,9+2,45+12,2

7. KII/] Tpanchopmaropa mpu pakTHUECKON Harpy3ke

_ B-S,o-C0S,-100 0,9-1000-0,9-100
Thow B-Scosp, +P., + %P o, 0,9-1000-0,9+2,45+0,9%-12,2

=98,5%

Pacuer 3j1eKTpUUYeCKHX ABUTATEIEH

JIBUTaTE/ M MOCTOSTHHOTO TOKA

JIBUTraTenu MOCTOSHHOIO TOKa 00JaAaroT OOJBIION TIyOMHON peryiaupoBaHUS YacCTOTHI
BpalllCHUsT W COXPAHSIIOT BO BCEM JMANa3OHE PErYJIMPOBaHUS BBICOKHM Ko3(duimeHt
MoJie3HOro AeiicTBud. HecMoTpst Ha TO, YTO MpH TPAAULMOHHONW KOHCTPYKIIMU OHU B 2 — 3
pa3a 10poXkKe aCUMHXPOHHBIX JBUIATEIECH ¢ KOPOTKO3aMKHYTBIM POTOPOM UX MPUMEHSIOT BO
BCEX TeX ClydyasX, KOrjJa HX CBOMCTBA HUMEIOT pellarolee 3HadeHwe. J[Burarenu
MOCTOSIHHOTO TOKAa HAaxoJAT MPHUMEHEHHE B MeTauioo0pabaThIBAIONIMX CTaHKaX, C HX
MOMOUIbIO MPUBOASTCS B AEUCTBUE NPOKATHBIE CTaHbl (CAIOMHIU U OstoMHuHIHM). KpaHoBbIe
JABUTATEIN HAXOAAT NPUMEHEHHWE B TPUBOAAX PA3IMYHBIX MOABEMHBIX MEXaHU3MOB.
JIBUTaTeay MOCTOSHHOTO TOKA IIMPOKO MCIIOIb3YIOTCS B 3JIEKTPUUECKOH Tsre, HalpuMmep, Ha
MarucTpaJbHbIX 3JIEKTPOBO3aX, B KauyeCTBE pabOuyMX JBUTaTE]I€l Ha TEIUIOBO3aX, Ha
INPUTOPOJHBIX AJIEKTPONOE3/IaX, B METPONOJUTEHAaX, Ha TpamBasX, Tpoyuieiidycax u T.n.
JIBUraTenay NOCTOSTHHOTO TOKA MCHOJIb3YIOT JJI IPUBOJAA BO BpallleHUE IPeOHBIX BUHTOB Ha
MOpCKHUX cynaax. OHU HUCHOJB3YIOTCS B aBTOMOOWIAX, TPAKTOpax, caMmoy€Tax M JIpYrux
JeTaTeNIbHBIX anmapaTax, IJie UMEeeTCs IMTaHUE Ha MMOCTOSHHOM TOKE.

B MammHax DOCTOSHHOTO TOKAa MMEETCS UIETOYHO-KOJUIEKTOPHBIN Y3€l, KOTOpBIH
ABIISIETCS MEXaHMUECKHM MpeodpaszoBareneM. Uepe3 KOMIEKTOp U IIETKH OCYIIECTBIISETCS
CBsI3b pabodelt 0OMOTKH (OOMOTKHM SIKOpS) C DIJEKTPUUECKONW HArpy3KoM, €ciiv MallluHa
ABJIIETCS TEHEPATOPOM, WJIM C ICTOYHUKOM IIUTaHUS, €CJIM MAILMHA SIBJISETCS IBUTATEIEM.

PaGouas 0OMOTKa pacmoyiokeHa Ha Bpalalomencsl YaCTH MAIIMHBI - SKOPE, ¥ Ha3bIBACTCS
00MOTKOM AKOPs. OTa OOMOTKA COCTOUT U3 CEKLUMH, ONPEACICHHBIM 00pa30M yJI0KEHHBIX
Ha CepACYHHUKE SIKOPS U MPUCOECTUHEHHBIX K KOJUIEKTOPY.

OOMOTKa sIKOpS TPEACTABIAET COOOM 3aMKHYTYIO CHCTEMY NPOBOAHHKOB U
BBINOJIHSAECTCA JBYXCIOWHOM. CeKuuu OOMOTKM MOTYT OBITh OJHOBUTKOBBIMH WM
MHOTOBUTKOBBIMH. OOMOTKH SIKOPSI MOTYT OBITh BOJIHOBBIMH U TETJIEBBIMH, MPOCTHIMHU,
CJIOKHBIMU U KOMOMHUPOBAHHBIMH.

s BeipaBHUBaHM DJIC mapasienbHbIX BeTBe 0OMOTKM uin BblpaBHHBaHMs OJ[C
IPOCTBIX OOMOTOK, COCTaBIISIOIIMX CIOXHYIO OOMOTKY, B OOMOTKax HpPHUMEHSIOT
YPaBHUTEJIbHBIE COETUHEHHSI.

OAC obmotku sikops Eg  NponopUUMOHAIbHA OCHOBHOMY MAarHUTHOMY IIOTOKY
BO30YykJeHUs @ 1 4acTOTE BpaIIeHUs N

E,=c,-®-n
rae ¢, - KodhPUIuMeHT, ompenensieMblii KOHCTPYKIIMEH OOMOTKH SKOpS: YHCIOM Tap
IIOJIFOCOB p, KOJIMYECTBOM Ma30BbIX CTOPOH (MpOBOAHUKOB) N, cocTaBisitomnx 0OMOTKY, H
YHCJIOM IapajlIeJIbHbIX BETBEH B OOMOTKE a

o - PN
60a



DNEeKTPOMAarHUTHBII MOMEHT M, BO3HMKAIOIIMN Ha SIKOpE MPH MPOXOKICHUU TOKa |, MO
obmoTke sixopsi, H - M,
M=c, @1,

r7ie ¢ - KO3 (UIIUEHT, ONpeaeseMblil KOHCTPYKIIUEH OOMOTKH SIKOPS
_ PN

2ra

DJNEeKTPOMArHUTHBI MOMEHT MAIlIMHBI TOCTOSIHHOTO TOKa M MPsiMO TPOIOPIIMOHAIICH
ANIEKTPOMArHUTHON MoHOCTH P, = E4. |4 1 06paTHO MpoNOpIIMOHAJIEH YaCTOTE BpallleHUs
SIKOPSL 71
v - 955-Pyy
n

OCHOBHOM MarHMTHBIH MOTOK, BO30YXAAIOIIUN MAIIMHY MOCTOSHHOI'O TOKa, CO3MAETCs
oOMOTKO# BO30YXIeHHs. B 3aBucuMocTH OT crmocoba BKIIIOYEHHS O3TOW OOMOTKH
OTHOCHUTEIBHO OOMOTKH SIKOpS, MAIIMHBI MOCTOSHHOTO TOKa PAa3AesIOTCS Ha MAallWHBI
HE3aBUCUMOT0, TApaJLISIIFHOTO, TTOCIIEA0BATEIFHOTO ¥ CMEIIAHHOTO BO30YkaeHus (puc. 1).
Crnoco0 BO30YXIeHHS B 3HAYUTEIBHOW CTENICHW BJIMAET HAa CBOWCTBA TEHEPATOPOB H
JABUTATEJIeH MOCTOSHHOTO TOKA.

Cy

1]
7 T ? Puc.1 Crioco6b1 BO30YX1eHUST MAILTNH
0B2 HOCTOSTHHOTO TOKa:

a - He3aBUCHMOE; 0 — TapaJlJIeNbHOE;
b B — IIOCJICAOBATCIILHOC, I - CMCHIIIAHHOC
0B 0B1

JIns nBUraTenei moCTOSHHOTO TOKA YPaBHEHUE HANPSHKEHUN UMEET BU/L:
U=E,+1,- > r+AU,
1.€. DJIC Eg4, unayuupyeMas B OOMOTKE SIKOpPsI, MEHBIIIE MOBOAMMOro Hampsbkenus U Ha
BEJIMYMHY BHYTPEHHETO MaJICHNS HAIIPSKEHUS B LIENH sIKOps |, - Z r. OTcroaa Tok aKops
| _U-E,
A Z r
MoMeHT Ha Bay JBUTATENS, T. €. OJE3HbIA MOMEHT,
P
M,=M—-M,=9,55-2
n
riae Mg - MOMEHT XOJIOCTOTO X0j1a; P, - MmoJie3Hass MOIITHOCTh ABUTaTeIIs,
P,=PF-n

n - KIIJI qurarersi.
Koa¢pduumeHt noneznoro AecTBUS MalIMHbI TOCTOSIHHOTO TOKA
_ |:)2 _ 1 _ z P
]7 = —= —_ —
P, P+ P
rae Y P - CyMMapHEIE OTEPH B MaIlIHHE.
[ToTepu MomHOCTH B 0OMOTKaX BO30YXIE€HUS U B 0OOMOTKAX SIKOPS PaCCUUTHIBAIOTCS;

2 .
AP}IHOM = R;{ 'I;IHOM ’

[Ipouecc myck s JABUrartess MOCTOSHHOTO TOKa SIBJISIETCS HAMOOJE€ OTBETCTBEHHBIM.
HavanbHblid MyCKOBOW TOK JIBUraTessl IPU HEMOCPEACTBEHHOM €r0 BKIKOYEHNUU B CETh MOYKET
JOCTUraTh OIACHBIX JUIsL JBHUraTelid 3HA4CHMH, HapylIalolmX padoTy IIETOYHO-
KOJUJIEKTOPHOTO y3J7la W CIIOCOOHOTO BBI3BAaTh «KPYrOBOW OTOHb» Ha KoJuiektope. Kpome



TOTO, TAaKOH TOK CO3JaeT 4Ype3MEpHO OOMIBIIONW IYyCKOBOWM MOMEHT, OKa3bIBAIOIIMN Ha
BPAIAIOIINECS] YaCTH D3JICKTPOIPHBOAA YAAPHOE BO3JCHCTBHE, CIOCOOHOE MEXaHWYECKH
pa3pymuTh ux. s orpaHWuYEHHs IMMyCKOBOTO TOKa B JBUTATENb BKJIIOYAIOT ITYyCKOBBIS
peoCTaThl, COMPOTHUBICHHSI KOTOPBIX PACCUYUTHIBAIOTCS 1O (hOpMyIIe:

Re =5 B (R, ~R,)
AHOM
APy =Ry -1 é
3agaya 21. /BuraTenp MOCTOSHHOTO TOKa C IOCJEA0BATEIbHBIM BO30YKIECHHUEM paboTaeT
oT cetu Hanpspbkenuem Un = 220 B. HomuHanbpHbli Bpamaromuii MoMeHT M = 75 H-m,
HOMMHAJIbHASL YaCTOTa BPALIEHUS N, = 102006 / mun ; COMPOTUBIEHUE OOMOTKU SKOPsI Ra =

0,4 Owm; conpoTuBieHrne oOMOTKH BO30yxkaeHus Reé = 0,3 Om; nomunansusii KIIJ #, =
81,5%.

Onpenenaurs:

- HOMHHAJbHYIO MOIIHOCTh HA Bajly ABUTATENs U MOIIHOCTH, MOTPEOIAEMYIO U3 CETH MPHU
HOMMHAJIbHOW HarpyskKe;

- HOMUHAJIbHBIA TOK JBUTATEIS;

- mpoTUBO - DJIC U NMEKTPOMArHUTHYIO MOIIIHOCTH (MOITHOCTb, IEPEJABAEMYIO Ha SIKOPb);

- IIOTEPH B JBUTATENIC IPM HOMUHAJIBHOW HArPYy3Ke U CONPOTUBIIEHUE ITyCKOBOI'O peocTara,
IIPY KOTOPOM IYCKOBOM TOK IPEBBIIIAET HOMUHAJBHBIN B 2 pa3a.

Penienue.
HomuHnanbHasi MOIIIHOCTh HA Bajly JIBUTATENIA
P = M yor Mo
2HOM 9550
75-1020
=————=8kBm
2HOM 9550
2. Ilorpebssemast MOIUHOCTL P, = Povon
HOM
PlHOM = Foron = 8 =9,8xBm
Nyoy 0,815

o P,
3. HoMuHaneHbIi TOK nBurarens |, =440

HOM

| Pion _ 9,8-1000
S VI 220
HalineHHbIi TOK SIBJISIETCS TOKOM OOMOTOK SIKOps U BO3OYxaeHus 1, =1, =44,54
4. Ilpotuso - DJIC, HaBoaumasi B 0OMOTKe sikops onpenensiercs, E=U, — (R, +R,)- 1,
E=U,-(R,;+Ry) - 1,,,=220-(0,4+0,3)-44,5=188,8B
5. DnekTpomMarHuTHas MOIIHOCTb P, =E-1,,,,
P,y =E-l,,, =188,8-44,5=8,4xBm
6. MarauTHble 1 MEXaHUYECKUE NOTEPU AP, + AP, .. = Poy, — Pyyou
AP, + AP, =Py, — P,0, =8,4-8=0,4kBm
7. Ilotepu B 0OMOTKaxX SIKOPsI U BO3OYKICHUS:

— 44,5A

AP gyou =Ry -1 iIHOM
AP g0 = Ry 'I;ZZHOM = 0,4'44,52 =792Bm
AP, =R, I
AP, = R, -Ié =0,3-44,5=595Bm
8. CymMmapHbie NOTEpU MOIIIHOCTHU B JIBUTATEINE
Z PHOM = PlHOM - PZHOM
Z PHOM = Piyore — Porion = 9,8 -8=1,8«Bm
9. ConpoTuBieHUE MyCKOBOTO peocTara



= UHOM _(R,q + RB)

L=
2|}1H0M
Ui 220
—_—HM__(R 4R )=—""__(0,4+0,3)=1770
P2l Ry +Ry) 2.44,5 ( ) M

SHOM T

Pacuyer acCHHXPOHHBIX ABUTraTeIeH

ACHHXPOHHBIN 3JIEKTPOJBUraTENb - ABYXOOMOTOUYHBIN 3JIEKTPUUYECKUNA IBUTATENb, OJIHA U3
OOMOTOK KOTOpPOTO MHUTAaEeTCs OT CETH IMEPEMEHHOI0 HaIpsuKeHWs, a Jpyras 3aMKHYTa
HAaKOPOTKO WJIM HA COMPOTUBIIEHUE.

ACHHXpOHHBIE JBUTATEIM HAXOAAT IIUPOKOE NpUMEeHeHue B xo3sictee. [lo pa3HbIM
naHHBIM, OK0JI0 70% BCEH 3JIEKTPUUECKOW JHEPTHH, Mpeodpa3yeMoil B MEXaHHUYECKYIO
BpaIllaTE€JIbHOIO WM TOCTYNAaTEIbHOTO ABMXKCHUS, TOTPEOSETCS aCHHXPOHHBIMU
AJIEKTPOJIBUTATEISIMHU.

[IInpokoe NpUMEHEHUE ACUHXPOHHBIX JBUTaTENIEH CBA3aHO C IPOCTOTOM UX KOHCTPYKIIMH,
€€ TEXHOJIOTMYHOCTHIO M MHUHHMAJIbHBIMU 3aTpaTaMu B JKCIUTyaTallMH, MO CPABHEHUIO C
IPYTUMHU BUJAMHU DJIEKTPUUECKMX MAIlMH, TaKWX KakK JIBUTaTeId TMOCTOSHHOTO TOKa,
CUHXPOHHBIMH JABUTATEISIMH U T.]I.

TpexdaszHplii  aCHHXpPOHHBIM  AJEKTPOABUTATEIb,  TPATUIIMOHHOTO  HUCIIOJHEHUS,
BBITIOJIHAIOIIETO BpaIlllaTEIbHOE JABUKEHUE (KOHCTPYKIIMS TAKOrO JBUTrATElNs BIiepBble Oblia
npemtoxkeda M.O. [lomuBo-/loOpoBosbckum B 1889 romy) coCTOMT W3 NIBYX OCHOBHBIX
YyacTeil: HEMOJIBUKHOT'O CTaTOPa M BpalatolIerocs poTopa.

Cratop COCTOMT W3 CTaHUHBI, B KOTOPYIKO BIIPECCOBaH CEPJACYHUK CTAaTtopa —
MarHMUTONPOBOJ CTaTopa C pachpejelieHHo o0MoTkoil. HasnaueHnue cepieuHuka —
CO3/7]aHME BPAIIAIOIIETOCs] MArHUTHOTO 1OJisl. MarHUTONPOBOJ COCTOUT M3 IITAMIIOBAHHBIX,
W30JUMPOBAHHBIX APYr OT JIpyra JUCTOB AJIEKTPOTEXHUYECKON H30TPOMHOM (B KPYIHBIX
MallgHaX — AaHW30TPOIHOM) CTanM, TOJIMHOW (B 3aBUCUMOCTH OT pa3MepoB H
HEOOXOIMMBIX TTapaMeTpoB MamuHbl) OT 0,28 10 1MmM.

CepaeuHuk poTopa JIBUTATeNs, aHAJTOTMYHO CEpACUYHUKY cTaTopa, HaOupaeTcs U3 JIHCTOB
ANEKTPOTEXHUYECKON cTasd. OOMOTKM pOTOPOB OBIBAIOT KOPOTKO3AMKHYTHIC, U3
IFOMUHHEBOTO JIUThS, U (pa3Hble, KOTOpPbIE, aHAJIOTUYHO OOMOTKE CTaTOpa, BHIMOIHEHBI U3
M30JIMPOBAaHHOTO MEIHOTO MPOBOJA, KOHIIBI OOMOTOK BBIBOJSTCS Ha KOHTAKTHBIE KOJIbLIA,
3aKperuIeHHbIE Ha Bajieé pOTOpa, Jajiee, MOCPEACTBOM IIETOYHOIO KOHTAaKTa, K OOMOTKE
pOTOpa MOKHO MOJKIIFOUNTH ITyCKOBOM PEOCTAT.

ACUHXpOHHBIE JBUTATeId B CHIy psAla JOCTOMHCTB (OTHOCHUTENIbHAsA JEUICBU3HA,
BBICOKME DJHEPreTUYecKue IOoKa3aTeau, MPOCTOTa OOCIy)XKMBaHMS) SIBISIOTCS HauOosee
pacupoCTPaHEHHBIMHU CPEAM BCEX AIEKTPHUUECKUX MAIIMH. B KOJIMYECTBEHHOM OTHOLIEHUU
OHM COCTaBISAIOT OKOoiIO 90 % Bcero mapka MallMH B HApOJHOM XO3SMCTBE, a IO
YCTaHOBJICHHOM MOIIHOCTH — 0K0J10 55 %.

CaMpIM pacIpOCTpaHEHHBIM JIBUTATENEM IPOMBILIUIEHHBIX 3JEKTPOIPUBOJIOB SIBISETCA
TpExdazHblii ACHHXPOHHBIN IBUrATEIb C KOPOTKO3AMKHYTHIM POTOPOM.

[IpuMeHeHne 4acTOTHO-PEryJIMPYEMOI0 ACHHXPOHHOIO AJIEKTPOIPUBOIA B MEXaHU3MaX
MOIbEMHO-TPAHCTIOPTHOTO 000pyAOBaHUs SBIAETCA 3()PPEKTUBHBIM METOAOM IOBBIIICHUS
TEXHOJIOTMYHOCTH MPOU3BOJICTBA. MCronb30BaHKe TAKUX MTPUBOIOB MO3BOJISET:

1) 3maumtenbHo (M0 40 %) CHHM3UTH SHEPromoTpedJeHHE KpaHa, YTO OCOOCHHO
aKTyaJbHO MPU NOCTOSIHHO PAcTyIIUX Tapudax Ha FHEPrOHOCUTEIH;

2) OCYIIECTBUTH Pa3rOH M TOPMOXKEHUE JIBUTaTess IUJIABHO, MO JIMHEWHOMY 3aKOHY OT
BPEMEHHU, NPHU BAPbUPOBAHUM BPEMEHEM pa3rOHA M BPEMEHEM TOPMOMKEHHS OT JI0JEH
CeKyH/IbI 10 50 MuH;

3) moBbICUTH KOM(OpPTHBIE TMOKa3aTeIM TMpU JBWXKEHHHM KpaHa U JOJTOBEYHOCTh
MEXaHUYECKOT0 000py10BaHuUs 01aroAapsi IIIaBHOCTH MEPEXOIHBIX IPOLIECCOB;

4) 3auUTUTh ABUTATENlb OT MEPErpy30K MO TOKY, NMEpPErpeBa, yTeueKk Ha 3eMIII0 U OT
OOpBIBOB B IIEMSAX MUTAHUS ABUTATENEH;



5) CHU3WTH IKCILIyaTal[MOHHBIC PAaCXOJbl HAa KalMTAJbHBIH PEMOHT OOOPYIOBaHHS 3a
CYeT 3HAYHMTEIHHOTO CHIDKCHHUS JUHAMUYCCKUX HArpy30K B 3JIEMEHTaX KHHEMATHYEeCKON
eI,

6) U3MEHSITh CKOPOCTH U YCKOPEHUS IBMKCHHS MEXaHM3MOB KpaHa IMPUMEHUTEIBHO K
KOHKPETHBIM TEXHOJIOTHYECKUM 33][auaM.

D) PEeKTUBHOCTh ¥ IKOHOMUYHOCTh TAaKHUX DJIEKTPOIPHUBOJIOB B 3HAYMTEILHOM CTEIECHU
3aBUCUT OT MPABHJIBLHOCTH BbIOOpa HOMMHAJIBHBIX MapaMETPOB UX OCHOBHBIX 3JICMEHTOB,
T.€. IBUTATEIIS ¥ IpeoOpa30oBaTelis YaCTOTHI.

[TpuHIMIT OEWCTBHUS AaCHMHXPOHHOM MAIIMHBI  COCTOMT B CJCAYIOIIEM: OJHWH W3
AJIEMEHTOB MAIIUHBI — CTATOP HMCITOJIB3YETCS JUIS CO3JIaHUs JIBYDKYIIETOCS C ONpeIeICHHON
CKOPOCTBIO MarHWTHOTO ITOJISA, @ B 3aMKHYTBIX ITPOBOASIINX MMACCHBHBIX KOHTYpaX APYroro
ayieMeHTa — potopa HaBoasaTcs D/IC, BhI3bIBAIOIINE MPOTECKAHHUE TOKOB U 00pa30BaHUE CHII
(MOMEHTBI) TIPY KX B3aWMOJICHCTBUY C MAarHUTHBIM ITOJIEM. Bce 3T SIBJICHHUS UMEIOT MECTO
IpU HECHHXPOHHOM (aCMHXPOHHOM) JIBHXKEHHH POTOpPA OTHOCHTEILHO IOJISI, YTO M JAJI0
MallIdHAM TaKOI'0 TUIIA Ha3BaHUE —dCUHXPOHHbLE .

CraTop OOBIYHO BBHITIOJIHEH B BHJE HECKOJBKHX, PACIIONIOXKCHHBIX B Ta3ax, KaTyIIekK, a
pOTOp — B BHJIE «OeanYbel KIeTKH» (KOPOTKO3aMKHYTBIH POTOP) MM B BHUIC HECKOJBKHX
Karymek ((pa3Hblii pOTOP), KOTOPHIE COCIMHEHBI MEXIy COOOW, BBIBEICHBI Ha KOJIBIIA,
pacrojoKeHHbIe Ha Bajly, M, C IOMOIIbIO CKOJB3SIIMX 10 HHAM IIETOK, MOTYT OBITh
3aMKHYTbI Ha BHEIITHUE PE3UCTOPHI.

HecMmoTtpst Ha IpocTOTy (PM3HUECKUX SBIICHUH M MaTEPUATH3YIOIINX WX KOHCTPYKTHBOB
MOJIHOE€ MaTeMAaTHYECKOE OMKUCAaHUE MPOIICCCOB B ACHHXPOHHOM MaIllMHE BEChbMa CJI0KHO.

CHHXpOHHAs YIJI0Basi CKOpOCTh npu nuTaHuu oT cetu fy = 50 'l cuHXpOHHAs YacToTa
Bpamenus MoxkeT ObiTe 3000, 1500, 1000, 750, 600... 00/MHH B 3aBUCHUMOCTH OT
KOHCTPYKIIUU MaIlIMHBI (YKCIIa map MOJII0COB P).

ACHHXPOHHBIH 3JIEKTPOIIPHBO/, KaK U 3JICKTPOIPHUBO/ IOCTOSIHHOI'O TOKa, MOXKET padOTaTh
B JIBUTATSIbHOM M TPEX TOPMO3HBIX PEKHUMAaX C TAKHM XK€, KaK B AJIEKTPOITPHUBO/IC TIOCTOSHHOTO
TOKa, pacrpe/ie/iCHHEM IIOTOKOB dHepruu (puc.1).

JIEMraTen b
PERNM

T opsacaHoi

Puc. 1. Mexannyeckas XxapaKT€pUCTUKa aCHHXPOHHON MaIlIUHbI

Kak crnemyer u3 puc. 1, mo Mepe yBeIMUYCHUSI MOMEHTA COMPOTUBJICHUS YBEIIMUNBACTCSI
CKOJRKCHUE MAaIlluHbl W  pa3BUBaeMblii MOMEHT. [Ipy HEKOTOPOM KPHUTHUYECKOM
CKOJIbKEeHHUM Syp, MOMEHT JIBUTATEIIS
JOCTHTaeT MAKCUMAJIBbHOTO (MM KPUTHIECKOTO) 3HAYEHUS — Mgp. JKéctkocTh
MEXaHWYECKON XapaKTepUCTUKU ACUHXPOHHBIX [IBUTATEJeH TepeMeHHa: Ha pabodyem
yaacTtke S = 0...Sgp: b <0, a npu 25%2>%4S ipY2 — monoxkutenbHa: b < 0.

CrnenupuveckuM  SBISACTCS  PEXKUM JMHAMUYECKOT0  TOPMOKEHHSI, KOTOPOE
MIPEACTABISIET COOOI0 TEHEPATOPHBIA PEKUM OTKIIOYEHHOTO OT CETH IMEPEMEHHOTO TOKa
ACUHXPOHHOTO JIBUTATEIIsI, K CTATOPY KOTOPOTO TMOJBEICH MOCTOSHHBIN TOK |,. DTOT peskum
MPUMEHSETCS B PSJIe CIIy4aeB, KOTJa MOCe OTKIIOUYCHUS JBUTATENSI OT CETU TpeOyeTcs ero
OBICTpasi OCTaHOBKA 03 peBepca.

[TocTosIHHBIM TOK, IOABOJMMBIA K OOMOTKE cTaropa, o0Opa3yeT HENOJBHKHOE B
npoctpancTBe mosie. [Ipu Bpamennn poropa B €ro 0OMOTKE HAaBOAWTCS TEPEMEHHAs d/IC,



Mox JEHCTBUEM KOTOPOM IIPOTEKAET MEPEMEHHBIM TOK. DTOT TOK CO3[a€T TaKkKe
HETOABUKHOE TIOJIE.

CKJIaIbIBasCh, TIOJISL CTATOPA M POTOpa 00pa3yroT PE3yIbTUPYIOLIEE TI0JIE, KOTOPOE IIpU
B3aMMOJIEHCTBUU C TOKOM POTOPA CO3Ja€T TOPMO3HOM MOMEHT. DHEPIHs, IOCTYNAOMAs C
BaJa JABUTATEIS, PACCEUBAETCS IIPU STOM B COIIPOTUBIEHUIX POTOPHOM LIETIH.

@opMyJIbI 151 PACYETa MEXAHHYECKOM XapAKTEPUCTHKH ACHHXPOHHOI'0 IABUIaTe sl
Ornpeensercs HOMUHAIBHOE CKOJIBXKEHHE 110 (HOPMYIIE
M= Nyon

n

KpuTryeckoe CKOJILKEHHE ONpPeEAeseM o hopMyJie

S, =S, (KM +JK? —1),

rac s,, — KPUTUHYICCKOC CKOJILKCHUC,

Som =

Mmax
K, = 7 ~ KpaTHOCTb MAaKCHMAIEHOTO MOMEHTA.
H
B pesynprate mpeoOpa3oBaHus SIEKTPUUYECKOW DSHEPTUHM B MEXaHWYECKYIO Ha Baily
ACMHXPOHHOTO JIBUraTeJs BOSHUKAET MOJIE3HBI MOMEHT

M, = 955012
nZ
rae M,— NOJIe3HbI MOMEHT Ha Baiy aBuratens, Hwm;
P, — MOIIIHOCTh Ha Bally ABHUTaTess, KBT;
n,— 4acTOTa BpaIIeHHs pOTOpa, 00/MHUH.

Bpamatomuii MOMEHT B AaCMHXPOHHOM JIBUTAaTe€l€ 3aBUCUT OT CKOJIBKEHHUS S U
onpenensiercs no Gopmyie Kiocca
2M

M= max
2 s S,

2 ke
Sep S
rae M, — MaKCUMaJIbHBIA MOMEHT, Hwm;
S» — KDUTUYECKOE CKOJIBKEHUE, COOTBETCTBYET MAKCUMAIbHOMY MOMEHTY.
YacToTy BpallleHusi poTopa onpeaeisieM 1no Gopmyse
n,=n(1-9).

Ha  ocHoBe dopmyn  Kiocca w  ompeneneHWs — 4YacTOThI  BpaleHUs
pOTOpa IpU Pa3IMYHbIX 3HAYECHUS CKOJIBKEHUS MOYKHO OINPEAEIUTD BPAIIAIOIIMNA MOMEHT U
MOCTPOUTh MEXaHUYECKYI0 XapakTepucTtuky N (M) acuuxpoHHoro msurartens. JlaHHbIC
pacdeTa 3aHOCHM B TaOJHITy.

Tabauya 1-JlaHHbIe AJ151 IOCTPOCHUS MEXaHNYECKOH XapaKTePUCTUKHU

S 0 Swone 10,05 |s,, (021 02 |04 |06 |08 [1,0
n,, 00/MHUH
M, Hm

]
I
]
I
I
H I
My My M, M

MexaHnuueckasi XapaKTepHCTUKa aCHHXPOHHOTO JIBUTATEIIS



3agaya 22. Tpexdas3Hblii aCMHXPOHHBIM JBUTAaTelb C KOPOTKO3AMKHYTBIM POTOPOM
nutaercst ot cetu ¢ Uy = 380 B nipu f = 50 ', [Tapametper nBurarens: Pu = 14 kBT, nH =
960 06/mMuH,

cosoH = 0,85, nu = 0,88, KpaTHOCTH MaKCUMAJILHOTO MOMeHTa km = 1,8.

Onpenenutb: HOMHUHAJIBHBI TOK B (aze OOMOTKM CTaTropa, 4YHCIO Map IMOJIOCOB,
HOMMHAQJIBHOE CKOJIB)KCHUE, HOMHUHAJIbHBIA MOMEHT Ha Bajly, KPUTUYECKUN MOMEHT,
KPUTHYECKOE CKOJIBKEHUE U MOCTPOUTh MEXaHUYECKYIO XapaKTEPUCTUKY JIBUTATEIS.
Pemenne. HomunanbHas MOIIHOCTB, MOTpeOIIieMas U3 CeTu

P, =Pu/mu=14/0,88 = 16 xkBT.

HoMHUHAIBHBIN TOK, IOTPEOIISIEMBIN U3 CETH

o JOA0 gy

NI, cosgp, /3380 085

T

Huco map noarocoB

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

rae n; = 1000 — cunxpoHHast yacToTa BpalleHus, OarKanias K HOMUHaJIbHOW 4acToTe
nH = 960 06/MuH.

HomuHnanbHOe CKOJbXKEHHE

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

HoMuHanbHbIM MOMEHT Ha Bajly ABHraTels

30 30
Kputnueckuii MOMEHT
Mk =kMm x Mu = 1,8 x 139,3 =250,7 Hem.
Kputnueckoe ckobKeHre HaxoauM mojactaBuB M = MH, s = sH 1 Mk / MHu = kM.

PR T— i — ' —
Sy = Ky 4 "-.IIIHM“'H _Iz 5 = S lk” ! "-J'r":"-ra-'l l)= E"E"I[] 8+ +/18° 11| =0,132

JInsi TIOCTPOCHUST MEXaHUYECKON XapaKTepPUCTUKU JBHUTAaTeIs ¢ MOMOInbo n = (nl - S)
OTIpEICNIUM XapaKTepHbIE TOUKHU: TOouka Xosoctoro xoaa s = 0, n = 1000 o6/muu, M = 0,
TOYka HOoMHUHaJbHOTO pexkuma sH = 0,04, nH = 960 06/mMuH, MH = 139,3 H-M u TOuka
KpUTHUYECKOTO pexxkuma sk = 0,132,

N, = 868 006/mMuH, Mk =250,7 H-Mm.

JIiist TOukM myckoBoro pexkuma si = 1, n = 0 Haxoaum

M =2 Me 22507 _ 65 gy
ol S LS 0132 1
L. 1 0132

[1o moay4YeHHBIM JAHHBIM CTPOSIT MEXAaHUYECKYIO0 XapaKTepUCTUKY aBurarend. s Ooree
TOYHOTO TOCTPOEHUSI MEXAHMYECKOW XapaKTepUCTUKU CHEAYeT YBEJIUYUTh YHCIIO
pacyeTHBIX TOYEK W JUIsI 3aJaHHBIX CKOJBKEHUH OMNpPENeNUTh MOMEHTHI U YacTOTy
BpaIICHUS.

3agaua 23.  Tpexdasubiii AJl ¢ xopoTko3aMKHYTBIM potopoM Tuna 4A100S2VY3 mo
KaTaJory UMEET HOMUHAJIbHBIE JIaHHbIe: moJie3Has 4 kBT; yacToTy BpauieHust potopa 2880
o6/mun; KIIJI 86,5%; xoaddunuent momuoctu 0,89; KpaTHOCTH MYyCKOBOTO Toka 7,5;
KpPaTHOCTh MaKCHMaJIbHOI'O MOMEHTA 2,5; KpaTHOCTb ITyCKOBOIO MOMeHTa 2,0, HanpsHKeHHe
cetu 220/330. Tpebyercss ompeneauTh: BBICOTY OCH BpallleHHUsA, YHUCIO IOJIOCOB 2D,
CKOJIbKEHUE NP HOMMHAJIBHOW Harpy3ke Syon, MOMEHT Ha Bally Myoym U MaKCUMasbHBIN
MOMEHT M max, HOTPEOISIEMYIO ABUTATENEM U3 CETU aKTUBHYIO MOILIHOCTh P oM, CyMMapHbIe
TNOTEepH TIPH HOMUHAIBHOHM Harpyske » P, HOMHHAIBHBIA |,,,, W TyCKOBOW TOKM |, B

MUTAIONIEH CETU MPU COSTUHEHUH OOMOTOK CTaTOPa «3BE3/I0N « U «TPEYTOJLHUKOMY.
Pemenue.

4A100S2Y3. B o0Oo3HaueHUH TUIOpa3Mepa JBHUTaTeNsi LUQpBI, CTOSAIIHUE TOCHe
o0o3HaueHus 4A, yKa3bpIBalOT HAa BHICOTY OCH BpaieHus, T.e. h = 100 mm.



2. Crnenyromast nuudpa, ykasblBaeT Ha YHUCIO Map MOJKCOB, T.€. 2p = 2; NpH 4YacToTe
nepemeHHoro toka 50 I'm 3TOMy 4YHMCIly MOJIOCOB COOTBETCTBYET CHUHXPOHHAs 4acToTa
BparnieHus Ny = 3000 06/mMuH.

3. CKOJbXEHHE IpU HOMUHAIBHOM Harpys3ke OIpEeNeNseTcs HOMHUHAJIBHON 4YacTOTOM
BpalIEHUsI POTOPA JBUTATENS

5, MM, 3000-2880 o) g0
n, 3000

4. MomeHT Ha Banmy jBuratens (IOJIE3HbII MOMEHT JBUTaTess) NpU HOMHHAIBHOU
Harpyske, T.. Ip1 HOMHUHAJIbHOM yacToTe BpaieHus 2880 00/MuH.
M2:9,55M:9,55-@:13,26H-M

n, 2880
5. HauanpHbli IyCKOBOM MOMEHT

M
MH:MHOM( =
HOM

6. MakcuMalibHbIM (KPUTUYECKUH) MOMEHT JBUTATENSl OMPEACISIETCS MO MEePerpy304HOi
CIIOCOOHOCTH

M max =M pou L
HOM

7. HoMunanbHbIM TOK B (ha3HO 0OMOTKE cTaTopa
P 400
IlHOM = HOM = =7,9Hm
M -U, 10 - COS@ o 3-220-0,865-0,89
M1 - yhciI0 pa3 B 0OMOTKE pOTOpa UM CTATOpa
8. [ToTpebnsiemass ABUTATENIEM M3 CETH AKTHBHAS MOIIHOCTH B PEXUME HOMUHAILHOU
Harpy3Ku

P — P HOM  _ 4
1HOM 77H0M O, 865
9. CyMMapHbI€ OTEepHU JBUTATENS IPU HOMUHAJIBHOU HArpy3Ke

D> P=PRuon—P,,, =46-4,0=0,6xBm
10. JIuHenHbIM TOK cTaTopa:
IIpHu COCANMHCHHUN <<3B63,H0ﬁ>>
l, =1,=7,9A
IpHU COCIMHU «TPECYTrOJIbHUKOM)
l,, =~/3-1,=1,73-7,9=13,5A

]213,26'2226,52[']'./14

&}13,26.2,5:33,15}1-]%

=4, 6xBm

ITyck 3sekTpoaBuraredisi ¢ ¢pasoBbIM POTOPOM

[Tyck nBurarens B X0 MpeAyCMaTPUBAET CO3/IaHUE OOJIBIIOrO IMYCKOBOTO MOMEHTA IpU
HEOOJIBIIOM IIyCKOBOM TOKE U, CJIEI0BATENIbHO, IIPU HEOOJIBLIOM MMAJ€HUN HAIPSKEHUS MIPU
nycke. [lpu 3TOM MOXeT TpeOOBaThCS MIIABHBIN MyCK, MOBBIIICHHBINA MyCKOBOII MOMEHT U
T. A.
Ha npakTuke npuMeHsI0TCS CIeyIOIINE CIOCOObI IyCKa:

e  HENOCPEICTBEHHOE IIPUCOEAUHEHHE K CETHU - IPSIMOM ITyCK;

e  IIOHW)XCHHUE HANPSLKEHUS IIPHU ITyCKE;

e BKJIIOYCHHE COMPOTHUBIICHUS B LIEMIb POTOPA B IBUTATENAX C (PAa30BBIM POTOPOM.

Puc. BxitoueHue aCHHXPOHHOTO
ANEKTPOABUTATENS ¢ (Pa30BBIM POTOPOM:

a) cxema BKJIIOUCHHUS;

0) MEXaHUYECKHE XapaKTEPUCTUKH MPHU MTYCKE;
R1, R2 - crynenu conpotuBnenuit, K1.1, K1.2,
K2.1, K2.2 - KOHTaKTbI NEPEKITIOYATEIS




JIBurarenb uMeET KOHTAKTHBIE KOJIbI[A, KOTOPBIE MMO3BOJISIOT BKJIKOYATh B LIENb POTOPA IIPU
nycke 100aBouHbIe conpoTuBieHus Riu R;.

B nHavanme mnycka BKIIIOYEHbI 00€ CTYNEHU COINPOTHUBJICHUM, MPU O3TOM MOIY4aeTCs
HAauOOJBIIUKA MYCKOBOM MOMEHT M, pa3roH MNPOUCXOAUT MO MEXaHHYECKOH
XapaKTepUCTHKE |, yacToTa BpallleHUsI YBEIUYUBACTCS, HO HE JOCTUTAET HOMUHAJIBHOU U B
TOYKE O MPOUCXOIUT OTKIIOUEHNE MEPBOM CTYIIEHU COMPOTHUBICHUN R; KOHTpoiepom mpu
3aMbIKaHMU KOHTAaKTOB K11 u K15
[Ipy MOCTOSTHHOM 4YacTOTE BpPAILICHUS MPOUCXOAUT YBEIUYEHUE IMYCKOBOTO MOMEHTA 0
M., ¥ CHOBa pa3roH MO XapaKTePUCTHKE 2 ¢ OoJiee BHICOKOM 4acTOTOM BpaiieHus. B Touke
0 oTkIrOUaeTcs BTOpas cryneHb R, conporuBnenuit kontakramu Ky; u Ky, v npoucxoaut
Nepexo] Ha €CTECTBEHHYIO MEXaHUYEeCKylo XapakTtepucTuky 3. Jlanee paGorta aBuratesns
IIPOMCXOIUT NPU HOMHHAJIBHOM YAaCTOTE BPAILECHUS Nyoy M NPU HOMHHAIBHOM MOMEHTE
Muowm.

IIpn mycke nBuraresnst NPOUCXOAUT HE TOJBKO YMEHBUIEHUE ITyCKOBBIX TOKOB, HO H
YBEJIMYEHHUE ITyCKOBOIO MOMEHTA, YTO BA)XHO IS ABUTATEIEH, KOTOPBIE BKIKOYAIOTCS IOJ
Harpy3Koi (pa3jandHble TPAHCIOPTHBIE MPUCTIOCOOTIEHUS U MAIlIMHBbI ).

3apaua 24. JIns acwuHXpOHHOrO nBUTATENs] C (ha3HBIM POTOPOM, JAaHHBIE KOTOPOTO
npuBeAeHbl B Ta0J. 1, HOMUHANIbHAST MOIIHOCTh Po, = 15 kBT, HOMUHaNbHOE CKONBXKEHHE
Suom = 5%, meperpy3ouHasi cnocoOHoOcTh A, = 2,1, umcino mnomocoB 2p. Tpebyercs

paccuuTaTh COMPOTUBIICHUS PE3UCTOPOE nyckoBoro peocrara IIP (puc. ).
KM3
Tno63
KM2
Tho61
KM1
Tno62
Pemenue.

HomunanbHast yactora BpauieHus
Ny =N (A= S,y ) = 750(1—0,05) = 71206 / mun
HomuHaapHBINM MOMEHT ABUTATENS

M, = 9,55?ﬂ = 9,55% = 201Hn
HOM

HpI/IHI/IMaeM 3HAYCHHUEC MOMCHTA HepeKHIOquHﬁ, pPaBHBIM HOMHWHAJIbHOMY
M, =1,0M,,, =1,0-201=201Hu
4. OTHOILIEHUE HAYAIbHOTO ITYCKOBOT'O MOMCHTAa K MOMCHTY HCpCKHI-O"ICHI/Iﬁ IIPpUHUMACM

/1:%:2,1

2
5. HavanpHbIN TyCKOBOM MOMEHT
M,=M,-2=201-2,1=422Hu

M, 422 o
T.. = s 0,7; 3TO NO3BOJSET NPUMEHHUTh AHAIUTUYECKUNA METOJ pacdera co-
IPOTUBIICHUHN ITyCKOBOI'O PEOCTATA.
6. ComnpoTHBIIEHHE pe3UCTOpa TpeThber cTyneHu 1P
Ryoss = Ry (A—1) =0,37-(2,1-1) = 0,40m
7. ConpoTUBIEHUE pE3UCTOpPaA BTOPOM cTyreHu 1P
Ryos> = Ryoss? = 0,4-2,1=0,840m

8. CompoTHBIIEHHE PE3UCTOpa NEPBON CTyNIEHU




Rojos1 = Ryoss? = 0,84-2,1=1,760m

9. Conpotusnenue 1P Ha nepBoii crynenu

Ripr = Ruost ¥ Ryosa + Ryops = 0,4+ 0,84 +1,76 = 30ma
10. Conpotunenue 1P Ha BTOpoil CTyneHu

Rym = Ryosa + Ryoss = 0,84+1,76 = 2,60ma

11. Conporusnenue [1P Ha TpeThell cTyneHHn
Rips = Ryoss =176 =1,760ma

CamocTrosTe/IbHbIE paﬁoTbI N MHAUBHUAYAJbHBIC 3aJaHHfA, TECTbl — BH/bI paﬁOTbl,
oﬁecneanalomne IMOBBIINICHUEC YPOBHSA CaAMOCTOSITEJIbHOM 1eITeJIbHOCTH CTYJACHTOB

Hawubonee pacmpoctpanenHoit  ¢opmoii  paboThl, 00ECIEYNBAIONICH  MOBBIIICHUE
CaMOCTOSITEJIbHOM J1€ATEIbHOCTU CTYJEHTOB, SIBIIIOTCA CaMOCTOATEIbHbIE DPAOOTHI U
UHAUBUYAIbHBIE 3anaHus. [1o cBoeMy IHMIAKTMYECKOMY HA3HAYEHUIO CaMOCTOSTEIIbHBIC
paboThl U UHIWBUIYaTbHBIE 3aJaHUSI MOXKHO Pa30OUTh Ha JIBa OCHOBHBIX BUA: 00ydYaromiue
U KOHTpojupyroue. Ha ypokax »3JIEKTpOTEXHHKE M JJIEKTPOHMKE pa3paboTaH psfa
CaMOCTOSITENIbHBIX paObOT U MHIMBUIYaJbHBIX 3aJaHUN pa3HbIX BUAOB. OHU COCTaBISIIOT
OUJAKTUYECKAE MaTepuaibl, KOTOPBIE SBISIOTCS COCTaBHOM YacThblO KOMILIEKCHOTO
METOJUYECKOr0 O0eCreueHusl TUCHUIUIMHBL. TecTbl o0ecrneunBaoT HH(POPMALMIO N0 Py
KaueCTBEHHBIX XapaKTEPUCTUK 3HAHUM U YMEHHH CTyAeHTOB. TecToBble 3alaHusl yI0OHO
UCIIOJIb30BaTh IIPU OpraHU3alMU CaMOCTOSITENIbHOM pabOThl B pEKUME CAaMOKOHTPOJIS, NPU
IOBTOPEHUM ydeOHOro marepuana. TecToBble 3alaHusi C BbIOOPOM OTBETOB OCOOEHHO
LEHHBI TEM, UYTO KaXKJIOMY CTYJEHTY AAaeTCs BO3MOXHOCTh YETKO IMPEICTaBUTh cebe 00beM
00s13aTeNnpHBIX TPeOOBaHUI K OBJAJCHUIO 3HAHUSMHU IO TeMe (HECKOJIbKHM TeMaM, BCe
JUCLMIUIMHE), OOBEKTHUBHO OLIEHUTh CBOM YCIIEXH, HOJYYUTh KOHKPETHBIE YKa3aHUS IS
JOTIOJIHUTEIHHON ¥ MHIMBUYyaTbHOU PabOTHI.

JlabopaTopHble 3aHATHS CTYJACHTOB

[lenpr0o 1a0OPATOPHOIO TMPAKTHUKyMa IO D3JEKTPOMEXAHMKE SIBIIAETCS 3aKpeIyIeHUE
TEOPETUUECKUX 3HAHUI, MOJYUYEHHBIX Ha JISKIUIX U PE3YJbTaTe CAMOCTOSATENBHON PaboThl,
a Takke MpuoOpeTeHUEe HABBIKOB B HMCCIIEIOBAHUU dJEKTpuueckux Ienei. [loka cryneHt
TOJBKO CO CTOPOHBI CIEOUT 3a DKCIIEPUMEHTOM, BOCIPOU3BOJAMMBIM APYTUM, OHO MOYKET
OCTaBaThCS EMY UYXKJIbIM, AJEKUM, €1I€ HETOCTaTOYHO MOHATHBIM. Hajo gatek cTyaeHTy B
pyKu mpuOop, MOCTABUThH €r0 JUIOM K JIMIYy C caMUM 3KcrepuMeHToM. CaM, y4yacTBys B
OTIBITHBIX HMCCIICJOBAHMSIX, HaOMI0Aass U BOCHPOM3BOMAS IKCIHEPUMEHT, CaMOCTOSITEIBHO
NBITasICh BBIICHUTH 3aBUCUMOCTb MEXAY HUMH, IIPEOJ0JIEBAasi BCTPEUYAIOIIUECS TPYIHOCTH,
CTYyIEHT YCBauWBAa€T TBEPHKE, OTUETIMBEEC, CO3HATEIIbHEE OCHOBHBIE NOHATHS WM 3aKOHBI
AIIEKTPOTEXHUKU, OT HEMOJHBIX U HETOYHBIX 3HAHHWM MPUXOIUT K OoJiee MOJHBIM U OoJiee
TOYHBIM. TOJBKO MyTEM BBINOJHEHUS JTA0OPATOPHBIX PaOOT MOKHO O3HAKOMHUTH CTYJIEHTOB
C (QU3NYECKUMHM HU3MEPEHHUSIMU M METOJIaMH HAXOXKIEHUS (PU3MUYECKUX TOCTOSHHBIX.
CryneHTsl, MpOXOAs JIabOpaTOPHYIO TMPAKTUKY, MPUOOPETarOT «TPaMOTHOCTBY,
MTO3BOJISIIOLIYI0O UM YBEPEHHEE CIICAUTH 32 ONBITAMH YUMTENS, HE OTHOCUTCS K HUM, KaK K
«(pokycam», KOTOpbIE BCEIIENIO 3aBUCST OT JIOBKOCTH U YMEHUs 3KcepuMeHTaTopa. Bmecrte
C TEM y CTYACHTOB CO3JAIOTCS CYXKIEHHUS 00 OKpY>KAIOLIUX SIBICHUSX, HA KOTOPBHIE OHHU
CMOTPSAT YK€ CBOMMH IJIa3aMH, & HE CKBO3b MPU3MY UYXKHUX CJIOB. 3HAHUSA CTYJACHTOB YaCTO
¢dbopMasbHBl, HOCAT OTBJCUEHHBIM XapakTep, OTOPBAaHbl OT BCEro TOrO, YTO OKPYXKAeT
CTYJACHTOB B MPAKTUYECKON XU3HU. YBEPEHHO (HOPMYNIUPYS 3aKOHBI 3JCKTPOTEXHUKH U
MOMHSI PAa3JMYHbIE OIpPEACIICHUs, OHM YacTO HE YMEIOT OOBACHUTH CaMbIX MPOCTHIX
¢busznueckux SBICHUM, MPUMEHUTh W3BECTHBIE UM 3aKOHBI JJISi pa3pelIeHUs] YacTHBIX
npobsemM. OTCYTCTBYET CaMOCTOSITEIBHOCTh MBICIM W JAecTBUS. Te mpodeccroHanbHbIe
4YepThl, KOTOPbIE MPUBHOCAT C cOOOM JabOpaTOpHbIE 3aHATHUS B BOCIPUSITUE CTYACHTAMHU
SBJICHUH, CTAHOBATCS HAJICKHBIM OpYyJIHeM B U3yyaeMoi npodeccun. Pacuupsis u yrinyossis



0a3y caMOCTOSITENBHBIX PadOT CTYAEHTOB, MBI CyMEEeM IIPEOAOJIETh pa3pblB TEOPUU U
NPAKTUKH, CAENIaeM JUIsl CTYJEHTOB O0jiee OYEBUIHON CBsI3b, KOTOpPAsl CYIIECTBYET MEXKIY
HAaYKOI U TEXHUKOM, 60JIee 0UEeBUAHON OCHOBHYIO BaXKHEHIIYIO MBICIIb, YTO U3y4aeMble UMU
3aKOHBI, SIBJIAIOTCS OTOOpaXCHHEM peabHOW, OKpPY)Kalollell Hac AelCTBUTENHLHOCTH.
[IpunaBas psmy n1abopaTOpHBIX PabOT TEXHUUYECKYIO HAINPaBICHHOCTb, Mbl TEM CaMbIM
yriIyOJisieM 3HaHMsSI CTYJCHTOB, PAaCIIUPEHUs UX KPyro3op.

Tonbko mpu NMpaBUILHO OPraHU30BAHHBIX U CUCTEMATHUECKU MPOBOJUMBIX J1a00paTOPHBIX
3aHATUAX CTYJIEHThl MNPUOOPETAIOT MHOTHME  Pa3HOOOpa3Hble YMEHUS W HaBBIKU 10
MIOCTAHOBKE M TEXHUKE SKCIIEPUMEHTa B OOpaIlleHnu ¢ MpubopaMu, BeACHUU HAOII0IeHUH 1
u3Mepenuii. CaMocTosITeNbHbIE JTaOOPATOPHBIE 3aHATHUS SBJSIOTCS OJHUM U3 Ba)KHEHIIMX
CpeACTB OOyueHMsI CTYJIEHTOB. B mporiecce caMOCTOSATENbHOW MPaKTUYECKOW pPadoOThI
CTY/CHTHI Pa3BUBAIOT OPraHbl CBOUX YYBCTB M MOBBIMIAIOT CBOIO HaOmMonaTebHoCTh. Camu,
MPOIEIIbIBAsT OMBITHI, TPOU3BO/S HAOIOIEHUS, U3MEPEHHsI, TPOObI, BHUMATEIBHO CIEAs 3a
IPOUCXOJAIIMMHU SBICHUSAMH, OOTyMbIBasi KaXAblil Imar B paboTe, CTYJEHTHI Pa3BUBAIOT
CIIOCOOHOCTH JIOTUYECKOIO MBIIUICHUS, NPUYdYaloTCcs TIIyO)Ke NpPOHUKATh B SIBICHUS
IPUPOJIbI, OTIIMYATh TJIABHOE M CYHIECTBEHHOE OT BTOPOCTENEHHOTO W ciiyyaiiHoro. [lpum
MPOBEICHUHU KaXJI0TO HKCHEPUMEHTA CTyJEHTaM, MPEXKIe BCEro, JOJDKHA ObITh SICHA LIETh
ero. Pabora mpoBoAMTCA MO UMHCTPYKUUH, JAHHOW MpenojaBareieM; IUIaH U MOPSIOK
paboOThl MOTYT COCTaBIISATHCSA MPU AKTHBHOM YYacTHUU CTYJIEHTOB; pa3palboTKa TUlaHa U
nopsiika paboThl MOXKET OBITh MperocTaBiIeHa caMUM cTyneHToM. Ilpu mocraHOBKe
71a00paToOpHBIX pabOT Ha/I0 MPAKTUKOBATh Bce MpueMsbl. JlabopatopHbie paboThl MPOBOIATCS
cTyaeHTamMu Ha cTeHnax. CTyleHThl COOMPAIOT CXEMY CaMOCTOSITENBHO MO0 METOIUYECKUM
yKazaHusAM K JabopaTopHoil pabore. IlpemonmaBarenb, mpoBepuB ee, JaeT 100po Ha
sKcriepuMeHT. Ecnu cxema coOpaHa HE BEpPHO, TO C MOMOIIBIO MpEnoAaBaTesis CTYIACHTHI
YCTPAHSAIOT OMMOKH ¥ TOJBKO TIOCIE JTOTO0 CHHUMAIOT TIOKa3aHUsI. [TpaBuibHO
OpraHU30BaHHbBIE U YMEJIO MPOBOAMMBIE Ja00paTOPHbIE 3aHATHS OKAa3bIBAIOT HAa CTYACHTOB
OTPOMHOE BOCIHUTATENIbHOE BIMAHMWE. BoCHHUTHIBasSE B KaXIOM CTYACHTE JIMYHYIO
OTBETCTBEHHOCThH 32 TIOPYUEHHOE JIeTI0, OHU BMECTE C TEM OCYIIECTBIISIOT 3a/1a4y Pa3BUTHUS
NPOYHBIX HAaBBIKOB KOJIJIGKTUBHOM pabOThl, MO3BOJSIOT MPUBUTH CTYJCHTaM IICHHbIE
HABBIKH TI0 KYJIbTYpE TpyZa.

CocraBiieHue npe3eHTAlUN

IIpe3enTanus (OT aHTJIMIICKOTO CIIOBA - MPEACTABICHHE) — 3TO Ha0Op IIBETHBIX KAPTUHOK-
CJIAiJIOB Ha OMpPEACIICHHYIO TeMY, KOTOpPbI XpaHUTCS B (ailie crenuaibHoro gopmara c
pacmupenueM PP. TepMuH «ripeseHTanus» (MHOT/IA TOBOPSAT «Claia-(uiaIbM») CBSI3bIBAIOT,
MpeXe BCEro, ¢ MHPOPMAIMOHHBIMU U PEKJIAMHBIMU (DYHKIIUSMU KapTHUHOK, KOTOPHIC
paccurTaHbl Ha ONPEACIICHHYIO KaTEeropuIo 3puTesel (1oyib30BaTesei).

VYnaunas v KadeCcTBEHHasl Mpe3eHTaIus OyAeT BIMSATH Ha Balll MOJOXKUTEIbLHBIA UMHUJIK.
[Ipe3enTanust 5TO BHU3WTHAsT KapTO4YKa. OITa TEXHOJIOTHS TIO3BOJIIET BHU3yaJlbHO
BOCIIPUHHUMATH Bally padoTy. JIrobasi TEXHOJOTHsI, B TOM YUCIIE U CO3JaHWE MPE3EHTAaINM,
KOMIIBIOTEPHOU WIIA JPYTrOd, UMEET CBOU MpaBUiIa, IPUHIHUIIBI, TPUEMBI.

Hano moHuMaTe, 4TO Mpe3eHTanusi — 3T0 He OTYET O MPOJACIIAHHON paboTe, K KOTOPOIl MbI
JABHO TIPUBBIKJIA M KOTOpPbIE HAYyYWJIMCh COCTaBJIsITh. He3aBUCMMO OT HOCUTENEH, Ha
KOTOPBIX OHA BBITMIOJHEHA, MPE3CHTAlUS BKIIOYAeT B CE0S W HEKOTOPHIC DIEMEHTHI
OTYETHOCTH (CTATUCTUUYECKHUE JIAHHBIC), M DJIEMEHTHI aHAJIN3a, SKCIIEPTHOM OIEHKH, a TaK¥Ke
— MNPOTHO3UPOBAHMS, MEPCIEKTUBHOIO IJIAHUPOBAHUS WU MHOIOE JPYTro€, YTO 3aBHUCUT OT
KOHKPETHBIX 1IeJIel U 3a7a4. UTOo Takoe KOMIIBIOTEPHAs Tpe3eHTaIs?

MyJabTHMeAMHHAS KOMIIBIOTEPHAS NMPe3eHTAlUs — 3TO:

- TMHAMUYECKUI CUHTE3 TEKCTa, N300paKeHUs, 3BYKa;

- IPKUE U IOXOTYMBBIE 00pa3bl;

- caMbl€ COBpPEMEHHBIE ITPOrpaMMHbBIE TEXHOJOTUM UHTEpderica;

- IHTEPAKTUBHBII KOHTAKT JOKJIQI4YHUKa C JEMOHCTPAIMUOHHBIM MAaTEPUATIOM;

- MOOMJIBHOCTh U KOMITAKTHOCTH HH(OPMAITMOHHBIX HOCUTENECH 1 000Py10BaHNUS;



- CIIOCOOHOCTH K OOHOBJICHHIO, IOMOJIHEHUIO U aJlallTallud UH(popMaIuu;

- HEBBICOKAsA CTOUMOCTb.

[1oAroTOBIIEHHYIO MPE3EHTAUUIO MOKHO BBIYCTUTh U OTICIBHBIM II€YATHBIM H3JIaHHEM,
0(pOpPMHUB €ro COOTBETCTBYIOUIUM 00pa3oM, a MOKHO MPEJICTABUTh B BHJIE€ aBTOPCKOTO
AIIEKTPOHHOTO M3AaHus. Eciin €cTh BO3MOXKHOCTh, MOKHO OITyOJIMKOBATh MPE3EHTAIINI0 HA
CTpaHULAX JKYpPHAJOB M ra3eT WM BBICTABUTHh Ha calT B MHTEpHET-pocTpaHCcTBE. B ueMm
JIOCTOMHCTBO Mpe3eHTauni?

IHocaenoBarenbHOCTL U3JI0KeHUA. [Ipy nomomm cnaigoB, CMEHAIOIMX APYr Apyra Ha
9KpaHe, yAepKaTh BHUMAaHUE ayJAUTOPUM TOpa3lo Jerde, 4em Oeras C YyKa3Kou Mex
pa3BENIaHHBIX [0 BCeMy 3ally IUJIaKaToB. B oOTiau4me XKe OT OOBIYHBIX CIIANJIOB,
MPOITYCKAEMBbIX Yepe3 AUANPOEKTOP, KOMIBIOTEPHBIE MO3BOJISIOT OBICTPO BEPHYTHCS K
T000MYy M3 YK€ PacCMOTPEHHBIX BOMPOCOB MM BOBCE M3MEHHUTH IOCIEA0BATEILHOCTh
W3J10KEHUSL.

Koncnexkr. Ilpe3eHTanyss — 3TO HE TOJIBKO TO, YTO BHJIWT U CJBIIMINT ayAUTOPHS, HO U
3aMETKHU JUTsI BBICTYMHAIOIIETO: O YeM He 3a0bITh, KaK PACCTaBUTh AKIEHTHI. JTU 3aMETKH
BUHBI TOJIBKO JTOKJIQJAUYHUKY: OHU BBIBOJSTCS HA 3KPaH YIPABISAIOMIETO KOMIIBIOTEPA.

MyabTumenuiinbie 3ppextbl. Craliibl IpE3eHTAIIUU - HE MPOCTO U3o0paxkeHue. B HeMm,
KaK ¥ B JIIOOOM KOMITBIOTEPHOM JIOKYMEHTE, MOTYT OBITh AJIEMEHTHI aHUMAIIUH, ayJauo- U
BUJIeO(hparMeHThI

10 3¢ pexTUBHBIX COBETOB KaK MPaBUJILHO JI€JaTh MPE3EHTAIHIO.

Konmupyemoctb. Konun 31€KTpOHHOM MPE3EHTAMUA CO3JAKOTCS MTHOBEHHO M HUYEM HE
OTJIMYAIOTCA OT OpurMHaia. lIpu xemaHuum ciaymaTead MOTYT MOJYYUTh BCE MOKa3aHHbBIC
MaTepuabl. TpancnopradeabHocTh. MaTepuan ¢ npe3eHTaluue ropa3io KOMIAKTHEE
CBEPTKA IUIAKATOB M IOPa3J0 MEHBIIE MOCTPANAET OT YACTBIX ITyTEHIECTBUM TO HA OJHO, TO
Ha Jpyroe «meponpusTue». boiee Toro, (Qailn mnpe3eHTaluu MOXHO Iepeciarb o
AJIEKTPOHHOM MOYTE, a €CIM €CTh HEOOXOAMMOCTh M 00O0pYAOBAaHHE - U BOBCE MEPEHECTH
BBICTYIUIEHHE B IHTEpPHET U HE TPAaTUTh BPEMS HA Pa3be3/IbD».

Jranbl padoThl HAJX IPe3eHTALUeH
IHoaroroBka

[loaroroBka mpe3eHTAllMM HAYMHAETCA  C IUlaHUpoBaHus. B oOmem Buje dTarbl
MEepBOHAYAJILHOW MOATOTOBKH BBITJISIAAT TaK.

OnpeaeseHue CoAepKAHUA MpPe3eHTAUUM, TEMATHKA, LeJeBOoe U 3PHUTEIbCKOe
(uuTaTesibckoe) HazHaveHue. OnpenesieHUE YCIOBUM, KOTOpPHIE MOMOTYT OOECIEYUTh
paboTy HaJx Mpe3eHTaluei. N3ydyeHne TeopeTHdecKoro marepuana Mo TEXHOJOIUU
KOMITBIOTEPHOW MPE3ECHTAMHA, YTOUHEHUE BO3MOKHOCTEN BEPCUU NPOTPAMMBI, UMEOIIEHCS
y Bac.

Pa3paboTka Moaean U CTPYKTYpPbI npe3enTannu. OnpeeneHne MexaHnu3Ma padoThl HaJ
HEM.

PaboTas Haj co3gaHueM Mpe3eHTaluu, CIAEAYET MOMHUTh O BO3PACTHBIX OCOOCHHOCTSAX U
MHTEpecax TOW KaTeropuu Mojb30BaTeel, KOTOPOH aipecoBaH Baill NpoaykT. Onpeaenure,
KAaKue 1IeJId Bbl CTABUTE W pEIIAeTe B IMpoliecce padOThl: MPE3eHTALMs JOJKHA MOMOYb B
pENICHNN KOHKPETHBIX MPOPECCHOHAIBHBIX 3a7a4. B 3aBHCHMOCTH OT TOTO, KAKMX UMEHHO -
BbI OyJIETE BBICTPAUBATh 3PUTEIILHBIN PSII.

CHauana Bbl MOXeTe 3a(UKCHPOBATh BEChb XOJ padOThl C MOMOIIbID PYYKH U Oymaru.
TmarenpHo  oOmymailiTe W pacHUIIMTE  COJAEP)KaHME  Mpe3eHTaluu.  Permmte
MYJIbTUMEIUNHYIO YacTh MPE3EHTAlUU: KOJIUYECTBO CIaioB, rpa@uiyeckux M300paKeHUM,
IyarpamMM, CKaHMPOBAHHBIX HW300pa)K€HUM, CCHUIOK Ha HWHTEPHET-PECYpPChl, 3BYKOBBIX
(aiinoB, BUACOPOJIMKOB H T.]I.

1 war. Henxenmonaranme. OmnpenensieM, ¢ KaKOM LENbIO Mbl MPOBOAUM IMPE3CHTALMIO.
Hanpumep
e [Ipe3enTanus kak uToroBas (hopma oT4eTa O Balien JesITETHLHOCTH.

o [Ipe3eHTarus kak oOy4daromiasi TEXHOJIOTHSI.

e [Ipe3eHTanus Kak CpeACTBO NPUBJICUYCHUS K UTECHUIO.



2 mar. Ayauropusi ¥ 3aga4u. B 3aBucuMocTH OT TOro, KOMy aapecoBaHa MPE3CHTALMS,
onpenensieM u ee 3aaadn. Hampumep.
e OTUeT 0 MPAKTUYECKOI paboTe
e CooO11eHue HOBOro MaTepuana
e [Ipe3eHTOBaTH KYpCOBOM, JUIIJIOMHBIN IIPOEKT
o [IpesenTanus A NpeACTaBiICHUS AOKIaaa Ha KOH(GEepeHIUU
3 war. [lpeamer npe3eHTanuu (4To NMpe3eHTyeM?).
4 mar. MoaeinupoBaHue U cTpykrypa. Koria Mbl pemmim, 94To IMEHHO OYyAET COCTaBIIATh
COJIEp)KAHUE TMPE3CHTALNM, IOATOTOBICHHBIA Marepual HaJ0 CUCTEMAaTU3UpPOBATH U
«YTIaKOBaTh» B OTAEJbHbIE OJIOKH, KOTOPbIE OyAYyT COCTOSTh U3 COOCTBEHHO TEKCTa (TOJIBKO
HeOoJIBIIOTO TI0 00BeMy!), cxeM, TpadukoB, Tabmuil, hoTorpaduii u T.1.
S mar. DJeMeHTbI, IONOJHSIIHE COJAepP:KaHUe MpPe3eHTAlUH, TOXE TPeOYyIOT
MIPOJTyMBIBaHUS 3apaHee.
o MmmoctpaTuBHbld pan. WmmocTpanuu Tuna «KapTUHKa», (POTOMILIIOCTPALMU, CXEMBI,
KapTUHBI, FpapUKH, TAOIHIIbI, JUArPAMMBI, BUJACOPOJIUKH.
¢ 3ByKOBOI1 psifl. My3bIKaIbHOE WIIM PEUEBOE COMPOBOXKIECHUE, 3BYKOBBIEC 3((DEKTHI.
o AHUMAIMOHHBIA psAZ. DTO KApTUHKHU C JIBIKEHUEM: (UTYPKH, «OXKHBIIME» CXEMbI U
«pAaCTYILINE» AUArpPaAMMBI.
e [I[BeroBasg ramma. OOmMII TOH M LBETHBIE 3aCTABKU, WJUIFOCTPALMH, JUHUU JOJDKHBI
COUYETaThCS MEXKIY COO0M U HE IPOTUBOPEUUTH CMBICITY U HACTPOSHUIO MIPE3CHTALINU.
o [lIpudroBoit psa. BeiOpaTh mipudThl KenaTenabHO, HE YBIEKasCh MX 3aTEHJIMBOCTHIO U
pazHooOpa3uemM. Yem Oosblie pa3HbIX MWPUPTOB BBl HCHOJIb3YETE, TEM TpPYIHEE
BOCIIPUHUMAIOTCS Balllk cliaiipl. OJHAKO HAAO0 NPOAYMAaTh HIPUQPTOBBIE BBIACICHUS, UX
MOJYMHEHHOCTh W JIOTUKY. CTWJIb OCHOBHOro Imipudra TOXke BakeH. B mrobom ciydae
BbIOpaHHbIE BaMU IIPUQTHI JOJKHBI JIEFTKO BOCHIPUHUMATHCS Ha MEPBbIN B3TJISI.
o Crneunanbsubie 3Qdextol. BozmoxHocTn criend@PexkToB Bbl YBUIUTE MPU 3HAKOMCTBE C
nporpaMmoil. BaxxHo, yToObI B Balllel mpe3eHTallMi OHU HE OTBJIEKAJIM BHUMaHUeE Ha cels, a
JUIIb YCUJIMBAIM TIJ1aBHOE. ECTECTBEHHO, KKl ceUaNuCT OyAeT U3MEHSTh 3JIEMEHTHI
COZIEpKAHUS TPE3EHTAMHU, YTO- TO UCKIIFOUAaTh UM BHOCUTH CBOE.

HekoTtopsle mpaBuia opraHu3aliyd MaTepuania B Ipe3eHTaluu.
[logaya: Kak MPE3eHTOBATh U TOTOBUTHCS.

1. lentp BHMMaHuA Ha Jokiamauuka. HeoOXoquMo MOHMMATH - Ha MPE3EHTAIUIO JIOIU
IOPUIIUIM BBICIYLIaTh Bac, a HE MPOYUTATh BMECTE C BAMHU HAJANKCH HA Ballux ciaiinax. He
MOJICOBBIBATE UM Mpe3eHTALMI0. ECu BBl TOKAa3bIBa€TE€ HOBBIN MPOAYKT - HOKAKUTE HOBBIM
npoaykT. Eciii BBl Mpe3eHTyeTe HOBBIM CTaHOK - MoKaxkute ero ¢otorpaduu. Ecnu Bam
HEYEero Mokas3aTh, WM MOKa3aTh YTO-TO B )KMUBYIO OYEHb CJIOXHO, COOEPUTE MPE3ECHTALMIO. U
3annomHute: Ilpe3eHTanus — 3TO BbI M Balll PaccKa3, TO, YTO MOKA3bIBAETCH HA CTEHE -
3TO AOMOJHHUTEIbHbIE MAaTepHAJIbI.
2. Hpuauun "10/20/30". BrmepBble 3TO NPUHIMI OMHCAH KalWTAIMCTOM CHUIMKOHOBOM
nonunbl, ['aem KaBacku. CyTh npuniuna:

- 10 cnmaiiioB B pe3eHTAUY;

- 20 MUHYT BpEMEHH Ha NIPE3CHTALIUIO;

- 30-m mpudTomM HaOpaH TEKCT HA ClIaif1ax.

3. 'maBHO€ BHMMaHUE riaaBHbIM BemaM. Onpenenute 10 riaBHBIX WIEH, MBICIIEH, BHIBOIOB,
KOTOPBIE Bbl XOTUTE JOHECTHU JI0 CIYILIATENE U HA OCHOBAHUU HUX COCTaBbTE MPE3CHTAIUIO.
Hu B xoem ciyuyae He BKJIIOYANTE B MPE3CHTALUIO JOMOJIHUTENIbHYI0 MHPOPMAILUIO - €i
MECTO B pa3IaTOYHOM MaTepuaie Ju0o B Bamux cioBax. Ha cmaiigax g01xHO OBITh TOJIBKO
camoe rnaBHoe. Koryma rotoBuTech K Mpe3eHTAlUd YyBCTBYHTE ceOsl MPOJaBIOM TOTO, YTO
BBl Mpe3eHTyere. Bamum uaew, MbICIH, BBIBOABI - 3TO Ball TOBap, OT TOrO KakK BbI €ro
IIPE3EHTYETE, 3aBUCUT Balll yCIIEX.

KoHTEHT: 4TO Mpe3eHTOBATH.

4. Ilpe3eHTanus - 3T0 HE JOKyMeHT. Becerna crnenyiite npaBuiy: IIpe3eHtaunu s nenaro B
PowerPoint, a gokymenTtsl B Word. XoTuTe IOHECTH A0 CiyliaTeled TEeKCT AOoKiana,



BKJIFOUUTE ero B OTAenbHbI Word-daiin u npukpenuTe K Aokiany. B mpeseHrtaruio
BKJIIOUANTE TOJIBKO Ty MH(OPMAIMIO, KOTOpPas MOMOXKET CIIYIIATEIsIM Jydllle BOCIPUHATH
Marepual.

5. Madpopmanusi, a He naHHbIe. Bbl 3HaeTe ueM JaHHbIE OTJIMYAIOTCS OT MHGpoOpMaruu ?
Jannble - 3T0 Habop uudp, GaxToB, OHM HE NPUTOAHBI JJIsI TPUHATHS PEIICHHUS.
Nudopmamusi - 510 mnpopaboTaHHbIE J[JaHHBIC, MPEACTABICHHbIE B YIOOHOM JUIs
BOCHPUATHUS BUJIE, AJIs MPUHATHS petieHus. Tabnuua ¢ Kydeil nudp 1 Ha3BaHUSMU KOJIOHOK
B MPE3CHTAIlMU - TO JaHHbIEe, a He MHPOpMaIUs A NpuHATHS pemenus. Undopmanueit
JUISL pa3MEUIeHUs] B MPE3EHTAlMd MOXKET ObITh JuarpamMma, Ha KOTOpOH ObLIO-ObI BHUIHO
pa3sHUIly MEXKy KaKMMHU-TO IIOKa3aTeasaMu. JluarpaMmy Hago Hoanucarb. BBIBOI: €CIIM MBI
XOTUM, 4YTOOBI Hallla TMpe3eHTals ObUla TMOHATHOM, JOCTYNHOM W KayeCTBEHHOW MBI
BKJIFOYAEM B HEE€ UCKIIOYUTENBHO HH(OpMAIMIO, & HE JaHHbIE.

6. toroBelii ciaix. OTO cilaij CIOyKUT JJIS JTy4lIEro 3anoMuHanus marepuaina. [lostomy
BCETJia JieJlaliTe UTOTOBBIN Cllaii/l, B KOTOPOM BbI (PUKCHUPYETE BHUMAHUE JIIOICH Ha IIIaBHOM
«COOOUICHUW», KOTOPOE Bbl XOTUTE JOHECTH JI0 CIIyliaTenel cBoeil mpe3eHtauuei. Eciau B
MPE3EHTAMA HECKOJIBKO TEM, JIEJIAUTE UTOTOBBIM CIIANJ IMOCIE KaXJIOW U3 TEM, a4 B KOHIIE
MpPE3CHTAIlMA CAETAalTe CyMMAapHBId MTOTOBBIM ciaiig - 310 Ha 100% mno3BOIUT Bam
o0ecreuuTh BOCIPHUSTHE ayJIUTOpUEH TIJIaBHBIX MOMEHTOB Ballled IMpPEe3eHTalUu.
Buzyanuzanusi: KaK  JIy4Iie BCETO oKa3aTh  TO, 4TO MIPE3EHTYEIIb.
7. llpaBumo — «Cxema, pucyHOK, rpaduk, Tabiauna, TeKkcT». IMEHHO B Takou
nocneaoBareabHOCTH. Kak TONbko BBl CHOPMYIMPOBAIA TO, YTO XOTHUTE JOHECTH MO
CIyLIaTesield B KAKOM-TO KOHKPETHOM CIIai/Ie, CHaYalia MoJyManTe a KaK 3TO MPEACTABUTH B
Busre cxembl ? He momywaercss kak cxeMy, MOJyMalTe Kak IOKa3aTb 3TO PHUCYHKOM,
rpadukoM, Tadnuen. Mcnoiap3yiTe TeKCT B MPE3EHTAIUAX, TOIBKO €CIH BCE MPEbITyIne
cnocoObl 0TOOpaxkeHust nH(GOpMAaIMU BaM HE TOI0ILIH.

8. IlpaBmiio «5 00bekTOB Ha cnaiifge». He HyXHO co3maBaTh Kamry Ha criaiige. UeroBek
CIOCOOCH OJHOBPEMEHHO MOMHHUTH 7 =+ 2 smeMeHToB. [losromMy mnpu pa3menieHun
uH(popMauu Ha claijie cTapaiTech, YTOObI B CyMME CIIaii]] COJEpKall BCEro 5 3J€eMEHTOB.
Ecmu st0 cxema, To mompoOyiTe ympocTuTh €€ a0 S5 aneMmentoB. He momydwmiochk -
IPYNIUPYATE DSJIEMEHThI Tak, 4YTOObl BHU3yallbHO B CXEME€ BBIIETSIOCH S5 OJOKOB.
NHCcTpyMeEHT: YTO IIOMOTaeT B CO3JIJaHUH MIPE3ECHTALUN.
9. Microsoft Power Point. [Ipoctass 1 ymoOHas mporpamMma cTaja €IBa-id HE JIydIIHM
CIIOCOOOM SIPKO U TIOHSITHO JTOHECTH CBOM WJEU WM JOCTHXKEHHS 10 JIFOOOW ayIUTOpHH.
Eciu BBl ymeere mosib3oBaThcsi Word, TO A Bac HE COCTaBUT TpyAa pa3oOpaThCs ¢
PowerPoint. I[lpu co3manuu mpe3eHTanuu ucCHonb3yite KopnopaTuBHBIE MIA0IOHBI IS
PowerPoin. Ha caiite YouTube.com mo 3ampocy «PowerPointy Bl Halimere orpomHoe
KOJMYECTBO  oOOywaromiero  Bujaeo 1mo  paboTre ¢ JaHHOM  MpOTpaMMON.
10. Onna kaptunka 3amensiet 1000 cmoB. [Ipu moAroToBke mMpe3eHTaMU BaM MOHAI00STCS
kapTuHkH. Vcnonb3yiite cepBuchl nmoucka kapTuHok Google.Images u Anaexc.Kaptunku
IUI TOTO, YTOOBl HAWTH HEOOXOIHMMYIO BaM KapTHHKY. [IpocTo BBOJOUTE B CTPOKY MOHMCKA
Ha3BaHUE TOTO, YTO BaM HEOOXOJMMO U CHCTEMa NPEIJIOKUT BaM PA3JIUYHbIE BAPUAHTHI
M300paKEeHHM.

OTH JeciITh MNPOCTBIX W JIEUCTBEHHBIX COBETOB M IIpaBUJ IOMOTYT  CO34aBaTh
KaueCTBEHHbIE MTPE3eHTAlUN U 3PPEKTUBHO UX MPE3ECHTOBATH. JJIs 3aKperieHus npearao
BaM HEOOJBIIYI0 CXEMY, KOTOPYIO MOXHO paclieyaTaTb U HCIHOJIb30BaTh MPU MOJATOTOBKE
MPE3CHTAlUU, WM TPOCTO TOBECUTh HA CTEHY, YTOOBI Jy4lle 3allOMHUTH HPUHIUIIBI
a3 PeKTUBHON TTPE3CHTAIUHY.
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