MeToanyeckue ykazaHus K nabopatopHon padoTe

UCCNEOOBAHUE XAPAKTEPUCTUK TPEX®A3HOIO
CUHXPOHHOI'O FrEHEPATOPA

1. LUENb PABOTbI

M3y4uTh KOHCTPYKIMHA M TPUHIMI JEUCTBUS CUHXPOHHOI'O TE€HEpaTopa;
NPUOOPECTH MPAKTUUECKUE HABBIKHM OTPENICICHUSI XapaKTEpPUCTUK; HA OCHOBAHUU
OMBITOB TMOJIYYUTh MOJATBEPKICHUE TEOPETUUECKUM CBEJCHUSIM O CHUHXPOHHBIX
reHeparopax.

2. MIPOrPAMMA PABOTDI

1. O3HaKOMUTBCA ¢ 1a00PATOPHOM YCTAaHOBKOM.

2. IomyyuTh XapaKTEPUCTUKH: XOJOCTOTO XOJa, HArpy304YHYIO, BHEIIHIOO,
PEryJIMPOBOYHYIO, KOPOTKOTO 3aMBIKAHUSI.

3. Ilpoananu3upoBaTh MOJIyYEHHBIE XAPAKTEPUCTUKU U CHEIATh OCHOBHBIC
BBIBO/IBI.

3. OBLUME 3AMEYAHUA

JlaGoparopHass paboTa JaeT BO3MOXHOCTh KAaYECTBEHHO M KOJUYECTBEHHO
OLICHHUTb SKCIUTyaTallMOHHBIE CBOWCTBA CHHXPOHHOI'O F€HEPATOpa.

DnekTpuyeckas cxeMma JIabopaTOpHOW YCTAaHOBKH H300pakeHa Ha pwuc. 1.
Uccnenyercs TpexdazHblil SBHONOMIOCHBIA CUHXpOHHBIN renepatop (CI'). Porop
CI" mpuBOaUTCA BO BpAlllECHUE AaCUHXPOHHBIM JBUTaTenemM M.

O6MoTKy BO30YxaeHus: CI' mOAKITIOUAIOT K MCTOYHUKY MOCTOSIHHOTO TOKa
BBIKJTIOUaTenemM SAL.

PerynupoBanue TOKa 00OMOTKH BO30YXIACHUS OCYILIECTBIISIIOT
aBToTpancpopmaropom AT.

Knemmbl Tpexdasznoit oomotku sxops CIT Ul — U2, V1-V2, W1-W2
BBIBEJICHBI HA MEPEHIO0 MMAHENIb CTEH/IA.

AxTtuBHON Harpy3koil CI' ciykuT peocrar R ¢ IUIaBHBIM H3MEHEHHEM
CONPOTHUBIICHUA. B KadecTBe WHIYKTMBHOM Harpy3ku X HCIOJB3YETCs
ACMHXPOHHAsl MaIIMHA C 3aTOPMOKEHHBIM (ha3HBIM POTOPOM, OOMOTKH KOTOPOM
COEIMHEHBI 110 CXEME PEryJIMPYEMON PEAKTUBHOM KAaTYILIKH.
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Puc. 1. DnekTpuueckas cxema JJisg UCCIICIOBAHUSI CHHXPOHHOTO TeHepaTopa

4. XAPAKTEPUCTUKA XONOCTOIo XOOA

3asucumocts DJIC E reneparopa oT Toka Bo30yxJaeHus | ¢ MpH OTCYTCTBUU

toka Harpy3ku (|1 =0) m HeM3MeHHOH dacToTe BpalleHHs poTopa (N =const)
Ha3bIBAIOT XapaKTepuCTUKON xosoctoro xona £ = f(l¢).

OnbIT NPOBOAAT MO CXEME puUC. | MpU pa30MKHYTOM LIETH HATPY3KHU.

PoTop cHHXpOHHOro TreHepaTtopa MPUBOASAT BO BpalllEHHE IPH MOMOIIM
neuratenss M. Bxiouns SAl, yBenMuMBarOT TOK BO30YKIEHUS 10 3HAUYCHHUS, TIPU
kotopoMm D/IC E =(1,2+1,3)U g . IIpu s1oit 3AC npou3BoAAT nepBble U3MEPEHUS
Eunlyg.

[1naBHO ymeHbIIasi TOK BO30YXKAEHUS 0 HyJs, CHIMAIOT PAaBHOMEPHO IO 6
3HaueHud E ulf BO BceM auana3zoHe U3MEHEHMs ToKa Bo30yxaeHus. Ilpu 3tom

TOK B036Y)KI[6HI/I$I |f CJICAyCT TOJIbKO YMCHbBIIATHL, HC YBCIMYMBAA €O HU HaA



oaHoM stane peryiuposanus. Ilocnennnit orcuer OJC ( Epc) NpOU3BOIAT IIPH
pasomkHyTOM Kimtode SA1 (1§ =0).

W3MeHstoT HarpaBieHUE TOKa BO30YXKIACHUS U OMPEACISIOT BEJIMUYUHY 3TOTO
Toka Al ¢, npu kotopoM E =0. Pe3ynbraTel uccieqoBaHuil 3alKChIBAIOT B Ta0Il.

1.

Tabmuma 1
Xapaxmepucmuxa xon0cmoeo xooa
Ne E | f s +Al¢ [Tpumeuanue
OIBITA B A A
EOC: , B
1+7 Alg= A
l0= A

XapaKTeprCTUKY XOJOCTOTO XOJa, MPOXOJAIIYI0 Yepe3 Hadaao KOOPIAHMHAT,
crpost B Buge E=f(lf +Al¢). Tox Bo3Oyxnenus |¢qg 11 ciydas, Korga

E =U g, onpenensor UMEHHO 110 STOU XapaKTEPUCTHUKE.

5. HATPY304YHAA XAPAKTEPUCTUKA

3aBucuMOCTh HampsbkeHus U Ha KiieMMax OOMOTKH SKOpsi T€HepaTopa OT
TOKa BO30ykaeHus |; mpu Hem3sMeHHOM BenmuuHe Toka Harpysku (| =const),

HEM3MCHHOM XapakTepe Harpy3ku (COS@=CONSt) W HEU3MEHHOW YacToTe
BpaiieHuss potopa (N=CONSt) Ha3pIBAIOT HArPy30YHON XapaKTEPUCTUKOM
U=1(s).

M3 MHOXECTBa Harpy304HbIX XapaKTEPUCTHK NPAKTUYECKOE 3HAUECHUE NMEET
MHIYKIIHOHHAS HArpy304Has XapakTepuCcTHKa, Korma N=CONnst, cos¢p~0 wu
I =1y.

s onpenesieHus] TaKOM XapakTEpUCTUKHU NoakIovaoT K CIT MHAYKTUBHYIO
Harpy3ky X. W3meHsiss compotuBieHMEe X U peryiupys TOK BO30YXKIEHUs
reseparopa |, ycTaHaBiIMBAaIOT HOMHMHAJIBHBIM TOK skops | =1y mpu

Hanpsokernn U = (1+11)U z7. 3amepsAroT BeMuuHbL HAaNpsuKeHust reneparopa U u
TOKa BO30yxkaeHus | ¢ .

YmMenbias HanpspkeHne U CHUKEHHEM TOKa BO30YKIICHUS, MOAICPKUBAIOT
HEM3MEHHBIM TOK HArpy3kd, u3MeHss comnpotuBieHne X. Takum obOpazom
noay4aroT 6 3HaueHuit U u | . Pe3ynbpTaTel U3MepeHUid 3amuchiBaoT B Tabm. 2,

II0 KOTOPBIM IPOU3BOJAT IOCTPOCHHME HArpy304YHOHW XapAaKTEPUCTUKH B OJHMUX
0CSIX KOOPJIMHAT C XapaKTEPUCTUKON XOJIOCTOTO XO0/4.



Tabmuma 2
Haepyszounas xapakmepucmuxa

Ne U I f
om,;Ta B A [Ipumeuanue
1+6 = A

6. BHELWUHME XAPAKTEPUCTUKW

3aBUCMMOCTh HampsbkeHHs U Ha 3axuMax sKops TeHeparopa OT TOKa
Harpy3ku | (Toka 0OMOTKHU SIKOpS) MIPU HEU3MEHHOM BEIMUYMHE TOKa BO30YKICHUS
| +, HEM3MEHHOM XapakTepe Harpy3ku (COS¢ =CONst) u HEM3MEHHOW YacToTe

BparmieHus (N =CoNst ) HaseiBaroT BHemHEH xapaktepuctukoit U = f(1).
BHemHue XapaKTepUCTHKHU IMONMYYarOT JUIS JIBYX 3HAYCHHUA KOIPHUIIMEHTa

MOIIHOCTH, ONPEEIISIONIET0 XapakTep Harpy3Ku: mpu COS@ ~1, Korja Harpys3ka

NPAKTHYCCKH YUCTO aKTHBHAas M MpU COS@ ~ (0, xorga Harpyska HpaKTHUCCKH

WHIYKTHBHAS.
BHemHsas XapakTepucTuka Uil ciiydasi, Korna COSg =1 ompezaensercs npu

3aMKHyTOM BbIKItouatene QI. Jlng mnonydeHuss TEpBOM TOUYKM BHEIIHEH
XapaKTEPUCTUKU U3MEHSIOT TOK BO30yxaeHMs | ¢ , U conpoTuBieHne Harpy3ku R2
TaKUM 00pa3oM, 4TOObI HA 3aXKUMax SIKOPs yCTaHOBUIOCH Hampsukenue U =U g,
npu Toke sikops | =Ilg. Jlng modydyeHus Opyrux TOYEK — BHCLIHCH

XapaKTEPUCTUKHU TJIABHO YMEHBIAIOT TOK sIKOps |, yBenmmuuBas CONMpOTHUBIICHUE
R2 1o cocrosnus, KOria reHepaTop OKaxercs B pexume xonocroro xona (U =Ug

) Ipu pa3oMKkHyTOM BbikItouaresne Q1. IIpu aTom obecnieunBaroT HEM3MEHHBIM TOK
BO30yxeHus | .

Buennsis xapaktepuctuka st ciaydas COSe ~0 omnpenensiercss moao0HbIM

&Ke 00pa3oM TOJBKO MpHU MOJKIIOYEHUH K T€HEepaTopy PEeakTHUBHOW Harpy3ku X
BbIKTIOUaTeneM Q2. Pe3ynbTaThl nccie10BaHUI 3alIMCHIBAIOT B TA0I. 3.

Tabnuna 3
BHewnue xapakxmepucmuxu
Ne cosp~1 cosp ~0
onBITa | U [ U ITpumeuanue
A B A B




[Io BHEmHMM XapaKTEpPUCTUKAM HAXOJAT NPOLEHTHOE YBEJINYEHUE
HaANPsDKEHUS IPU cOpOCe HArpy3KH:

au = 2o

Uo-Up 100, %, (1)
Un
rae U gy - Hanpspkenne npu | =1 g5 .

7. PETYNIUPOBOYHbIE XAPAKTEPUCTUKK

3aBUCUMOCTh TOKa BO30YKIEHHS T€HEpaTopa OT TOKA SIKOpsI TeHEepaTopa Mpu
HCM3MCHHOM HamNpsDKCHUU Ha KiieMMmax oOMoTku sikopsi (U = const ), Hem3MeHHOM
XapakTepe Harpy3ku (COS@ =CONSt) M HEM3MEHHOH 4YacTOTe BpalllEHHS POTOpa

reaeparopa (N=const), Ha3bIBaeTCA PErYJIMPOBOYHON  XapaKTEPHCTUKOM
¢ =1(1).

PerynupoBouHas xapakKTE€pUCTHUKA ITIOKA3bIBAET, KAK HYXKHO PEryJIMPOBATH TOK
BO30YXKJIEHUsI TeHepaTopa MPU M3MEHEHWU TOKa HArpy3Kd, 4TOObI HANpPsHKEHUE
TEHEPATOPA OCTABAIOCh HEU3MEHHBIM IO BEJIMYUHE.

BrmrounB kimtou SAl, ycTaHaBIMBAIOT TaKOW TOK BO30YXKIEHUS T€HEpaTopa

| 9, mpu KOoTOpOM B OOMOTKe sikopsi reHeparopa HaBogutcs D/IC xosoctoro

X044, paBHAasd HOMHHAJIBbHOMY HAIIPAKCHHUIO EO :UH' 910 HCXOAHasaA TOYKa IJIA

NOJIYYEHUS PETYJIMPOBOYHON XaPAKTEPUCTUKH.

[TonkntounB k CI' akTUBHYIO HarpysKy, YCTaHABJIMBAIOT MaKCHUMAaJbHOE
3HaYEHHE COINPOTUBIIEHUS peocTaTa R M yBeIMUMBAIOT TOK BO30YXKACHUS 10 TEX
1op, MOKa HalpsUKEHUE Ha KJIeMMax OOMOTKHU SIKOPSI BHOBb YCTAHOBUTCS PaBHBIM
HOMHUHAJIbHOMY 3HAY€HUIO.

YMEHBIIAIOT COMPOTUBIIEHHE peocTata R (yBenmuuuBasg TOK SKOps [0
HOMHUHAJIBHOTO 3HA4Y€HUs), M TpPH HBTOM KaXIbll pa3 yBEIMYMBAIOT TOK
BO30YXXJIeHHsI, oOecreunBas, HOMHUHAJIBHOE HaIpsSHKEHUE Ha OOMOTKE SIKOPS
reHeparopa. B ta0n. 4 3anucheIBalOT pe3ynbTaThl U3MEPEHUM, O KOTOPBIM CTPOST
PETrYIMPOBOYHYIO XapaKTEPUCTHUKY.

Tabnuua 4
Pezynuposounvle xapakmepucmuxu
cosp=1 cosp=0
Ne | | ¢ | | ¢ ITpumeuanue
OIIbITa
A A A A
U H= .,B
1+5 If0:.....,A
cosp=1
Al = ,oe.
cosp~0
Al = ,oe.




PerynupoBouHyl0  XapakTepucTHKy Mnpu COS@~0 moiy4yaroT Tmpu
noakintoueHun Kk CI' peaktuBHOM Harpy3ku X. IlocienoBaTenbHOCTH JIEMCTBHIA
aHAJIOTUYHA MPEbIYIIEMY OIBITY.

[To peryIMpoBOYHBIM XapaKTEPUCTHKAM OMNPEACISACTCS OTHOCUTEIIHLHOE
U3MEHEHUE TOKa BO30yxnaeHus Al¢, HeoOXomumoe I IOAAEPIKAHUA

HEU3MEHHBIM HaNpsOKEHUsT Ha KIeMMaxX OOMOTKM SIKOps NpU MEpexoAe OT
XOJIOCTOTO X0/1a K HOMHUHAJIbHOM Harpy3Ke

leq — 1
Al ¢ :u, 0.c., (2)
I'to

rie lfq - TOK BO30YXKIEHHUS TIeHepaTopa NpU HOMHHAIBHOM TOKE SIKOpS U
U=Uy.

8. XAPAKTEPUCTUKN KOPOTKOIO 3AMbIKAHUA

3aBHCHUMOCTh TOKA SIKOPSI TEHEpATOpa OT TOKA BO30YXICHUS TeHEpaTopa MpH
HEM3MCHHOM YacToTe BpallleHWs poropa TeHeparopa (n=const), um mpu
HAaNpsHKCHUM HA  KJIeMMax OOMOTKH SIKOPS PAaBHOM HYJIO, HAa3bIBAIOT
XapaKkTepucTUKon KopoTkoro 3ambikanus lyx = f(l¢).

Heo0X0oauMO TIOJIydUTh XApaKTEPUCTUKU MPU CUMMETPUYHOM TpeX(aszHoM
l.3=f(lf) u Hecummerpuunbix nByxdaszHom |,o ="f(l¢), oanodaszHoMm

l,1 = f(lf) KOpoTKHX 3aMBIKAHHSX.

DIEeKTPUYECKHUE CXEMbl OOMOTKH SIKOPSI TEHEpATOpa NP MPOBEAECHUH OTBITOB
noka3aHsl Ha puc.2. Cxema 1ienu Bo30yk1eHus IpuBeIeHa Ha puc. 1.

PA1

Ul

w1 V1
a 0 B

Puc. 2. Dnexmpuueckue cxemvl 0omomru sKops
ONbIMOE KOPOMKO20 3AMbIKAHUA: A — Mpexga3znoeo, 6 — 08yxghaszHozo, 8 — 00HOPDA3HO20

Buumanme! CoOpaB OgHy U3 YKa3aHHBIX CXEM, IPH Pa3OMKHYTOM
BbIKJTIOUaTene SAl mpuBOAAT pOTOp BO BpallleHHE ABUTATEIeM M U U3MEPSIOT TOK
KOPOTKOT'O 3aMblKaHus reneparopa oT 9{C 0cTaTOYHOr0 MarHUTHOTO OTOKA.



3amkHyB SAL, MuaBHO yBENIWYMBAIOT TOK BO3OYXKIEHHS IO TeX MOp, KOraa
TOK sAkopst |, nocturHer HOMuHanbHOrO 3HaueHus. [Ipu mpoBeneHUM OMBITOB
MOJIYYArOT MO TPU 3HAYEHUS TOKA KOPOTKOTO 3aMbIKAHHS U TOKA BO30YKJICHUS IS
KaXXIOW CXEMBbI, 3alUCHIBAIOT UX B Ta0d. 5. CTPosST XapaKTEPUCTHKH KOPOTKOTO
3aMBIKaHUS B OJTHUX OCSIX KOOPJMHAT.

Tabmuma 5
Xapaxmepucmuku Kopomrko20 3aMblKaAHU
No 3-x (azHoe 2-x ¢azHoe 1 - dasnoe
OMBIT | <3 | £ | <2 I £ | 1 | £ [Ipumeuanue
e A A A A A A
1+3 = A

9. AHAJIU3 NMONYYEHHbIX PE3Y/IbTATOB

[Ipn ananu3e MNOJYYEHHBIX PE3YJIbTATOB HEOOXOAUMO JaTh CIEAYIOLIUE

MOSICHEHUS B OTYETE.

Xapaxmepucmuka xon0cmozo xooa:

®  [I0YEMY 3aBUCHUMOCTb SBJISICTCS HEIIMHEWHOW;

®  BBIBOJ O CTEIIEHU HACBHIIICHUS MATHUTHOW LIETIH.
Hacpyzounasa xapaxmepucmuxa:

® TI0YEMYy XapaKTEPUCTHUKA NPU AKTUBHO-MHIYKTUBHOM XapaKTepe Harpy3Ku
MIPOXOJUT HUKE XapaKTEPUCTUKHU XOJIOCTOTO X0/1a;

e ToueMy JJIsi TOJYyYEHHUS OJHOTO W TOr0 K€ HANpsDKEHUs Ha KIeMMax
OOMOTKHU SIKOPS MPHU HATPy3Ke U MPU XOJIOCTOM XOJIe TpeOYIOT yCTaHABIMBATh
pa3HbIe TOKU BO30YKJICHHUS.

Buewmnue xapakmepucmuxu:

®  YKaXUTE NPUYMHBI U3MECHEHUS BEJIUYMHBI HAMPSHKEHUS IPU U3MEHEHUU TOKa
Harpy3Ku;

e OOBSICHUTE B3aUMHOE PACIOJIOKEHUE XapPaKTEPUCTHK TIPU Pa3TMIHBIX
XapakTepax Harpy3KH.

Pezynuposounvie xapaxmepucmuxu:

®  VKOKWUTEC TMPUYMHBI W3MEHEHUS BEIWYUHBI TOKA BO3OYXKICHUS TIPH
M3MEHEHHUH TOKa Harpy3Ku;

e OOBSICHUTE B3aUMHOE PACIOJIOKEHUE XapPaKTEPUCTHK TIPU  Pa3TMIHBIX
XapakTepax Harpy3Ku.

Xapaxkmepucmuxu KOpomKo20 3aMblKAHUSL:

® [0YEMYy XAapaKTepUCTUKH OAHO(DA3HOro, ABYyX(}a3zHOro u Tpexda3HOro
KOPOTKHUX 3aMBbIKaHUH UMEIOT Pa3IMYHBIM HAKJIOH K OCH abCIHCC;

®  [I0YEMY XapPaAKTEPUCTUKHU JINHEIHBI,

e  KOrJa ONbITHBIE XapaKTEPUCTUKU HE MPOXOIAT YEPE3 HAYAIO KOOPIUHAT.



