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TEOPETHYECKAS CITPABKA

B tpexdasznpix nemnsax ¢asbl MpUEeMHHKA MOTYT COSIUHITHCS B «3BE3AY» WU
«TpeyronpHUK». B maboparopnoit pabore Ne9 paccmarpuBaioch COEIMHEHHE
Harpy3kd B «3Be3ay». OOBEKTOM HCCIEOBaHMS B HACTOSIIEH paboTe SBIsETCS
Tpex(as3Hasi 1emnb, B KOTOpOM (a3pl MpPHEMHHKA HMEIOT CXEMYy COCAMHEHUS
«TPEYTOIBHUKY.

1. CummeTpuyHbIi pexuM Tpexda3Hol unenu npu coeguHennu ¢as
NPUEMHHUKA «TPeyroJIbHUKOM»

ITycTs conmpoTuBIIeHHs JUHEHHBIX NPOBOLOB Z, BO BCEX (pa3ax paBHBI APYT
apyry, a Loy =2Zp. =Zca =Z (puc. 1). Torna B nenu UMeeT MECTO CUMMETPUYHBIN
PEKHM.

Puc. 1

JIuHeHbIe HAPSYKEHUSI NCTOYHUKA!
U ag =/3U,,230°;
Ugc =+/3U 2 —90°;
Ucp =+/3U 4 £150°.
ITpu Z, =0 ¢a3Hble TOKU onpenendrorces U3 3akoHa Oma (puc. 2a):
Ue . Ugc . _Uen
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Bce ¢a3Hbpie TOKH paBHBI IO MOAYJIIIO U CIBUHYTHI 1O (Da3e OTHOCUTEIBHO IPYT
npyra Ha 120°:
1. =1, -1£-120°; 1., -1120"
JIuHeitHbIe TOKU PACCUUTHIBAIOTCS 0 TIepBoMY 3aKkoHy Kupxroda as y3ios a,
bwuc:

lca =

lA:lab_lca; lB:le_lab; I_C :lca_le'
Ha pHuc. 26 MNpcaAcCTaBjCHa BCKTOPHAA AUAIpaMMa. KOMHHGKCHOG 3HAYCHUC
TOKa lA HaXOJIUTCA U3 BbIPAKCHUA!

lA = lab _lca = lab _lab 120" = \/§lab -1£-30".

Takum  oOpazoM, I8 CHUMMETPUYHOM  Harpy3kd, COEOUHEHHOH B
«TPEYTONBHHUKY, JTHHEHHBIE TOKH 6oJblle (GasHBIX B /3 pa3. Ilpu 3ToM caBur das
MEX/y HIMH COCTaBISICT @y, — @)q =—30°.

Ecorm Z,#0 (puc. 1), To mpomie BCEro OCYLIECTBUTh IPEOOpa3OBaHHE

«TPEYTOJIBHUK»-«3B€311a» Il HArPYy3KW U JJI MOJYYEHHOW 3KBUBAJECHTHOW CXEMBI
3amerenust (puc. 3) HaWTH JIMHEWHBIC TOKU:
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da3Hble TOKU «TPeyrojbHUKay (puc. 1) B ganpHeiIeM MOTYT ObITh HallJIeHbI
Ha ocHOBaHUM 3akoHOB Kupxroda. Hanpumep, mis Toka 1, :

Z Z Z

L_Jab=lA§—lB§=(lA—| )g

Z
la—1g )=
1ab Zab Z 3

Toxu Iy, n 1., MOTYT OBITH Ha¥ICHEI AHATIOTUYHBIM 00PAa30M WIIU € TIOMOILBIO

omneparopa nmosopora a =1,120°:
_ a2
lbc =a lab’
lea =alg.
2. HecumMeTpuuHbIii pe:xxuM Tpex¢a3Hoil Lenu Npu coeanHeHuu a3
NPHEMHHUKA «TPEeyrojbHUKOM

Ecmu Z,, # Zy; # Z;y, TO B LIEIIM UMEET HAa PHUC. | MECTO HECUMMETPUUYHBIN
pexxum. Ilpu Z, =0 da3Hble TOKH ONpenestoTes o GpopMyaam:
I_ab = L_;AB ; lbc = %i’ lca = %CA .
ab Zbe

—Ca

I[Tpu 5TOM B 00LIEM CiTydae IPH HECUMMETPHYHOM Harpyske |, # J3 l,.
Ecmn Z, #0, To ans pacdyera uenu HeoOXOAUMO NIPUMEHHUTD ITPeoOpa3oBaHKUe
«TPEYTONBbHUK»-«3Be30a» (puc. 4), KaKk U P CUMMETPUIHON HArpy3Ke.
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PaccunteiBaeTcs HanpsKEHUE CMENCHUS HEUTPAJIU:

Ua N Ug N Uc
Zn—i_za ZJ‘[+Zb Zn—l_ZC
Qoo =""1 1 1

+ +
ZJ‘[+Za Zn+Zb ZH+ZC
JIuHelHble TOKHU onIpCACIAIOTCA B COOTBECTCTBHUU C BBIPAKCHUAMM:

_Yna-Yoo | _Ys-Yoo | _Yc-Yoo
A 22 T ZytZy T I+

@da3Hble HAIPSHKEHUS HATPY3KU:



QA—QO’OZ
Z,+2, ¥
LJB_QO'OZ
Z,+2y
:QC—QO’OZ .

Z,+2Z. ¢

LlaO’ = lAZa =
Upo =12, =

QCO' = lCZc

JInHelHbIC HANPSKEHUS HArPY3KHU:

Uab =Uao —Ypo's

Upe =Ubo —Yeo's

Uca =Uco —Yao-
®da3zHbIE TOKH OMPEAEIAIOTCS 0 PopMyIIam:
U, . U, U

ol A | —=ca

., = .. =
~ab 1 —bc ! —ca
Z, Z, Z

=bc —Ca

3. MomnocTH B Tpexda3Hoii uenun

Tpexdasnass cucrema, B KOTOpPOWM TreHepaTop, JIMHHMS M  Harpyska
CUMMCTPHUYHBI, HA3bIBACTCA ypaBHOBGHIeHHOfl. AKTHBHAas MOIITHOCTH TpGX(I)aSHOI‘O
HUCTOYHHUKA (HOTp€6I/ITeJI}I) B ypaBHOBemeHHOﬁ CHUCTEMC OIIPpCACIIACTCA B
COOTBCTCTBHUU C Bblpa)KeHI/IeM:

P=PF,+R +PF, =U,l,cose, +Uyl,cose, +U_l.cose, =
=Uglgcoso+Uglgcosp+Uyly cose=3Uyly cose.

B npuBeleHHOM COOTHOIIEHMHM ( MPEACTaBIsAET CABUT (a3 MeXAy (pa3HbIM
HarpsHKeHUEM U (a3HbBIM TOKOM.

Ipu coeauHennn (a3 npueMHUKa o cxeme «3sesna» Uy =U / J3 u Iy =15

a 1o cxeme «rpeyrompHu» — Uy =U; u I =1, / J3. B Takom cily4ae mpu Jro0oi

CXCMC COCIHMHCHHUA HAI'PY3KH aAKTHBHAA MOITHOCTb MOIKCT OBIThH OIIpCACIICHA B
COOTBCTCTBHM C BBIPAKCHHUCM:

P=+/3U,l,c05¢.
AHaJIOTHYHBIM 00pa30M OINpPEAEIAIOT PEAKTUBHYIO MOLTHOCTb!
Q=+/3U,l,sing.
ITosiHast MOLIHOCTH B yPaBHOBEILLIEHHON CUCTEME paBHa:
S=+/3U,l,.
KoadduimeHT MOIIHOCTH CUMMETPUYHOM Tpex(a3HOW CUCTEMBI:

COosS —E
¢ S

B TtpexnpoBoaHoi TpexdazHol Lenu s U3MEpPEHUs aKTUBHOW MOIIHOCTH
INPUMEHSIOT CXeMy JByX BaTTMeTpoB (puc. 5). OHa npuMeHMMa Kak Juis
CUMMETPUYHOM, TaK U ISl HECUMMETPUUYHOM Tpex(a3HOH LemnH.



B A W- Harpy3ka

Puc. 5

AKTUBHasi MOIIHOCTb HAarpy3kd B TaKOM CIIy4yae paBHa CyMME IIOKa3aHUH
BATTMETPOB:
I/ISMCpI/ITB AKTUBHYIO MOIIHOCTb C IIOMOIIBIO JABYX BATTMCTPOB MOKHO H

WHBIM 00pa3oMm (puc. 6).
A /L
B

Wi Harpy3ka
I*
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Harpy3ka
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O
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O
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* *

Puc. 6

[Ipy cuMMETpUYHOM PEXUME PEAKTUBHYIO MOIIIHOCTh TAK)KE€ MOKHO U3MEPUTh
o cxeme puc. 5. B aTom ciyuae peakTrBHas MOITHOCTh PaBHA Pa3HOCTHU TTOKA3AHUMA
BATTMETPOB!

Q=+3(Ry2 —Ru1)-
4. KomneHcanus peakTUBHOI MOIIIHOCTH

KomneHcanyss peakTHBHOM MOIIHOCTH SIBISIETCS, B IIEPBYIO OYEPEND,
AIEKTPOIHEPTETUUECKUM MOHATHEM. OHA HE0OX0IMMa ISl TOTO, YTOOBbl YMEHBIIHUTD
PEaKTHUBHYIO MOIIHOCTh SKBUBAJECHTHOM Tpex(a3zHONl Harpy3ku, MOAKIIOYAEMON K
reHeparopy (3JIEKTPOIHEPTEeTUKH MPU ITOM T'OBOPSAT, UTO KOMIIEHCAIUsl PEAaKTUBHOU
MOIIHOCTH ITO3BOJIIET CHU3UTh PEAKTUBHYIO MOIIHOCTb, NEPEAABAEMYIO OT
HMCTOYHUKA K HArpy3Ke).

Ha npaktuke, kak IpaBUI0, COMPOTUBIICHUSI PEAIbHBIX MOTpeOUTENeH NMEIOT
AKTUBHO-UHAYKTUBHBIM XapakTep. B CBSA3M C 3TUM 11 KOMIIEHCALIUM PEAKTUBHOM
MOIIHOCTH B Tpex(a3HbIX JJEKTPUUECKUX LEMAX OOBIYHO MPOU3BOAUTCA
NOJKIIOYEHUE  MapajuleIbHO € [AaCCUBHBIMH  3JE€MEHTaMu  (peaJlbHbIMU
NOTPEOUTESIMU)  KOHJACHCATOPOB (KOHJIEHCATOPHBIX Oarapeii), Kak IOKa3aHO
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Ha puc. /. B anexTposHepreTvke 3TO MO3BOJIAET JAOCTHYb psiia MOJOKUTEIIbHBIX
a2 dexToB:

— CHU3UTH 3HAYECHHE TOKA JIMHUU (MOILHOCTH, «II€PEAaBaEMOil MO JUHUWY) H,
Kak canencreue, ygennunts KII/ anexrponepenauu;

— YMEHBIINUTh MOJYJIb MTaJICHUS HAIIPSKEHUS HA CONPOTUBJICHUH JINHUH;

— MOBBICUTH KOA((PULIHEHT MOLTHOCTH.

2 =
= o
xR
5 = =
o = O
= = &,
O = £
S~ =
Komnencupyromee
yCTpoiicTBO
Puc. 7

AHanu3upoBaTh BIMSHUE KOMIICHCALlMH PEAKTHMBHOM MOIIHOCTH Ha PEXUM
Tpexdaznoit nenu Ha puc. 3I1 ynoOHO ¢ MOMOIIBIO IKBUBAICHTHON OJHOGA3HOM
cxeMmbl (puc. 8a), TMONyYeHHOW B pe3ynbTaTe NPEOOpPa3OBaHUSI «TPEYTrOIbHUK»-
«3Be31a». BekTopHas auarpamma, WUTIOCTPUPYIOIIAs MPOLECC KOMIIEHCAIMU B ATON
cxeMe, mpuBeeHa Ha puc. 80. BekTopHas quarpamma mocTpoeHa mpH yCIOBUH, YTO
JMHEHHBIE NMPOBOAA CYMTAOTCA uaeanbHbiMU Ry + R, ~0. IlpencraBineHnbie HHUXKE

pacCyKIeHUs CIPABEIIUBBI U ISl COSAUHEHUN HATPY3KU B «3BE3IY.

ot
Z, A
Ri+Ra 1'a a 3 la Ua )
A 1 - " I,
IKY A_
Ui —C [ Lyay
¢ Ia
0 TJ « b 0
a) 0)

Puc. 8

[Tocne koMneHcanuu peaKTUBHOW MOIIIHOCTH IS LIETU UMEEM:
Ta=1a+Igy.
3nech 15 =1, v npeacTaBiseT TOK B LIENU 10 KOMIIEHCALIUN.

N3 BexTopHO# maumarpammbl (puc. 80) BHAHO, YTO TIOCIIE KOMIICHCAITUU
PEaKTHBHOW MOIIHOCTH TOK B JIMHUM yMeHbmaercst mo Moayo (1 < 1,), Takxke kak

Y 3HAUCHHE Pa3HOCTH (pa3 MeXx Ty HampsLKEHHEM U TOKOM @ (@' < ).
Crenyer NOAYEPKHYTh, 4YTO PEAKTHBHAs MOIIHOCTh CaMOro NPUEMHUKA
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3aBHCHUT TOJIBKO OT YCJIOBHUH €ro paboTbhl, a KOMIIEHCALUs IPOUCXOAUT Ha BXOJIE
PUEMHUKA C MapaJUIEIbHO BKIOYEHHBIM KOMIIEHCUPYIOIINM YCTPOMCTBOM.
KommiekcHass MOIIHOCTh Tpex(a3HOro CUMMETPUYHOIO IPUEMHUKA S, IpH

aKTUBHO-MHIyKTUBHOM XapaKTepe Harpy3Ku paBHa!
§H = I:)H + JQH !
rae Py, Qu — COOTBETCTBEHHO aKTHBHASI M PEAKTUBHASI MOIIHOCTH MTPUEMHHUKA.
YToObl KOTMYECTBEHHO OXapaKTEepHU30BaTh 3HAUYCHHUE PEAKTUBHOW MOIIHOCTH
HOTPEOUTENS, UCIIONB3YeTCA KO3(P(PUIIMEHT pEaKTUBHOW MOIIHOCTH tg @,

Q
tgp = -3
9o, P

H

Moayns peakTMBHOM MOIIHOCTH KOHJAEHcAaTopa Il paccMaTpuBaeMoi
onHo(a3HoOU cxeMblI (puc. 8a) u Bo BcexX Tpex (azax:

U2
|QC|: ao

)
XC
2 2
‘Q ‘ — 3Uao — Uab
3C X X b
C C
KOMHHCKCH&H MOIIHOCTB BKBHBaJIeHTHOﬁ Harpy3Ku (TO CCThb IIapaJlJICIIBHO
BKIIFOYCHHBIX CHUMMCTPHUYHOI'O IIPHCMHHKA C AKTHUBHO-MHAYKTHBHBIM XapaKTCPOM
COIIPOTHUBJICHUA U KOHIIGHC&TOpOB) IIOCJIC KOMIICHCAIIuH pCaKTHBHOﬁ MOIIHOCTHU:
§H = PH + JQKOMH = PH + J(QH _Q3C)'
KoadduureHnT peakTMBHON MOIIHOCTH NOCIE€ KOMIeHcauuu tge, - paBeH:
_ Q — Q3C
tg(PKOMl'[ =—= P '

H

IIpu Ry +Rp =0 axTuBHas wmomHoCTe mpuemMHuka P, B pesynbraTe

KOMIIEHCAlIUU HE U3MEHUTCS. DTO 00YCIIOBJIEHO TEM, UTO HANPSKEHUE MTOTPEOUTEIS
pPaBHO HaNpsDKEHWI0 UCTOYHMKA. B Takom ciydyae mnpu  HEOOXOJAUMOCTH
KOMIICHCUPOBATh PEAKTUBHYK) MOIIHOCTh JI0 HEKOTOPOTO 3aJaHHOIO YPOBHS,
xapakrepusyemoro tgo MOJYJIb PEAKTUBHONW MOIIHOCTH YCTaHABIMBAEMBIX

KomIt ’

KOHJICHCATOPOB MOKHO HAWTH B COOTBETCTBUM C BHIPAKECHUEM:
Q| =Q, —Rtgo,,,, =P.(tg0, — t20,,,,.)-

Ha npakTuke nUHEWHBIE TPOBOJHUKHU SIBJISIIOTCS HewacalbHbIMH. Hamnuwe
COIIPOTUBIICHUN Yy JIMHEMHBIX MPOBOJOB NMPHUBOAUT K BO3PACTAHUIO HANPSKECHUS HA
IPUEMHUKE W, KAK CJEICTBUE, YBEIMYEHUIO €ro MOIIHOCTH. Kak mpaBuio, 3tu
VM3MEHEHUsI He3HauuTeNbHbl. [Ipr 3TOM paccyxaeHus, npeacTaBICHHbIE BBILIE, I10
OOJIbIIICH YaCTH OCTAIOTCS CIIPABEIINBBIMH.

IIpumeuyanue. Bompocel, CBsI3aHHBIE C KOMIICHCALIUEWM  PEAKTUBHOMN
MOIITHOCTH, paccMaTpUBAIOTCs 0oJiee MOAPOOHO B Kypce «DIEKTPOIHEPreTUUECKUE
CUCTEeMBbl U ceTW». B pamMkax naHHOW Ja0OpaTopHOMl pabOTHI MPENCTABISETCA €€
ONMCAHUE C TOYKH 3PCHUS TUCIUILINHBI « T€0peTuueCKre OCHOBBI AJIEKTPOTEXHUKI.

1. HEJb PABOTBI
[Henpto paboOTHI SBISETCS IKCIIEPUMEHTATBLHOE HMCCIICIOBAHHE CUMMETPUYHBIX
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U HECUMMETPUYHBIX PEXKHUMOB paboThl Tpex(asHOW Lenu Mpu COEAUHEHUU
IPUEMHUKA «TPEYyTrOJIbHUKOM». [[1ns mpueMHUKa C pPEe3UCTUBHO-UHIYKTHBHOM
Harpy3Koi HCCIeayeTcsl BO3MOKHOCTh KOMIIEHCALIMM PEAKTUBHON MOIITHOCTH.

2. COAEP KAHUE PABOTbI
B kadecTBe HCTOYHMKA CHMMETPUYHOTO TpeX(a3HOTO  HAMPSHKCHUS
UCIIONB3YIOT MOAYidb TPEX®A3HbIA UCTOYHUK MUTAHUA (UZ) C IMHEHHBIM
HanpspkenrneM U, =12 B. OOMoTkm Tpex(a3HOro HCTOYHHKA COCIUHEHBI B

«3Be311y», (pa3bl MPUEMHHKA COCTUHSIOTCS B «TPEYTOIBHUK.

Hccnenyrores 2 Tnna NpUEMHUKOB: PE3UCTUBHBIN U AKTUBHO-WHYKTHUBHBIN.

B yenu c pesucmugnvim npuemMHuKOM LNV COCIWHEHUS BBINOJHSIIOTCA IO
cxeme puc. lII. ®Pa3pl mpueMHHKa B 3TOM CXEME COCTOAT TOJIBKO M3 PE3UCTOPOB
Moayns PESUCTOPOB.

B yenu c akmugno-undykmuenoim npuemuuxkom (puc. 2I1) ucTouyHuk 6JIM30K
K HaealibHOMY, (a3za TpPUEMHHKAa COCTOUT W3 IOCJIEAOBATEIBLHOIO COCIUHEHUS
UICalbHBIX  WHAYKTHUBHBIX  KaTymiek ¢  HWHAyKTHBHOCTBIO La  (Lb, L¢)
OOMOJNMHUTEJNIbHOIO MOAYNA u HeungeanbHBIX UWHAYKTUBHBIX Karyimiek MOAYIA
PEAKTUBHbIX 3JIEMEHTOB c uHayKTUBHOCTBIO L. HeunmeanbHple MHIYKTUBHBIC
KaTYyIIKA UMEIOT aKTUBHOE COMPOTUBIIEHUE Ry.

AmnepMetpbl Aap, Aap, Aab, pacmoioXeHHbIE B (a3zax Harpy3Kd, HMEIOT
BHyTpeHHee comnpoTuBieHrne Ra=<10 Owm. Mexay HCTOYHUKOM M TNPUEMHHUKOM
BKJIIOUEHBI amnepmeTpbl Aa, As, Ac ¢ BHyTpeHHHM conpoTuBiieHHeM Ra=10 Owm.
ConpoTuBIIEHUs] ITUX aMIIEPMETPOB BMECTE C PE3UCTUBHBIM COMPOTUBICHHEM R
MMUTUPYIOT CONPOTUBIICHUSI COCTUHUTEIBHBIX MMPOBOJIOB JINHUMU.

Jlns u3mepeHus: (a3HbIX M JIMHEHMHBIX TOKOB HCIOJIB3YIOTCS aMIIEPMETPhI
AJIGKTPOMArHUTHOW cucTteMbl U3 Ojoka MOAOYIb UM3MEPUTEINbHbIW, HaIPSDKEHUSA
n3Mepsitor MYNIbTUMETPOM B pexxrMe BOJIBTMETpA, BOJIbTMETpoM PV (2—15 B) us
610xa MOAYJb USMEPUTEJIbHbIU 1 QNIEKTPOHHbIM BOJIbTMETPOM. AKTHBHBIE
1 PEAKTUBHBIE MOIIIHOCTHA U3MEPSIOT METOAOM JIBYX BaTTMETPOB C IomoIisro MOAYIIA
U3MEPUTEJIb MOLLHOCTU U ®A3bl o cxeme puc. 4. B cummerpudHoi TpexdazHoii
Henu B JIAOOPATOPHBIX YCIOBUAX YIOOHO MPHUMEHATH METOJ| JBYX BaTTMETPOB,
UCTOJIB3Ys CXEMY Ha PUC. 2 C OJTHUM BaTTMETPOM. J[JIsi 3TOT0 peau3yroT 1Ba peKuMa:

1. 3mepsttoT MomHOCTh Pw1 o cxeme puc. 2;

2. Mensirot a3br A u C MecTaMu y HICTOYHUKA U U3MEPSIFOT MOIITHOCTh Pw2;

3. Boruucinstor MomHocTH 1o popmynam P =Ry, +Ry,, Q= J3 ( Ryo — PWl).

3. MIOAI'OTOBKA K PABOTE
3.1. HOna cxemsbl Ha puc. III (U, =12 B) paccuntaTb TOKH, MOCTPOUTH

BEKTOPHYIO JarpaMMy TOKOB M HAMPsDKEHUHN IS CIETYIOIINX PEKIMOB:

a) CHMMETPHUYHBIN PEKUM C PE3UCTUBHBIM ITpreMHUKOM R (cm. Tab:a. 111);

0) oOpbiB B omHOM u3 (a3 mpuemMHUKa (B OCTAIBHBIX (ha3ax oOCTaeTCA
pPE3UCTHUBHAS HArpy3Ka);

B) OOpPBIB B JIMHEHHOM MPOBOJIe (Harpy3ka B pazax — pe3UCTHBHAs).

3.2. HOns cxembl Ha puc. 2[1 ¢ cUMMETPHUYHBIM aKTHBHO-UHIYKTHBHBIM
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IIPUEMHHUKOM pacCUUTATh TOKH, aKTUBHYIO U PCAKTUBHYIO MOIIIHOCTD, KOG)(b(bI/IHI/IGHT
MOINHOCTH COS(¢® IIPHUECMHHKA. ®daza IMPpUEMHHKA COCTOHUT H3 ITOCJICIOBATCIBHOI'O

COCIUHCHMSI MHIYKTHBHBIX Katymek L, (Lp, L;) AOMNONHUTENBHOIO MOAyns,
WHIYKTUBHBIX KaTyiek MOAYNA PEAKTUBHbLIX QNEMEHTOB L u noakitovaeTcs K
BbIBOZIaM abc. MuaykTuBHBIC KaTymku L comepikat Takke akTUBHOE CONPOTHBIICHHE
R. Ha cxeme puc. 211 mapamerpsl KaTymku yka3zanbl kak L, u R, JlaHHbie nms
pacuera 6epyTtcs u3 tadma. 111.

3.3. Ompenenuth KO3(PPUIUEHT MOIIHOCTH HATPY3KU TMOCJE MOIKIIOYCHHUS
KomrneHcupyromiero ycrpoiictsa (KVY) (puc. 311).

3.4. 3amucarb GopMyabl JUIsl ONpeAesieHHus akTUBHOM P U peakTUBHOM
motHocTel Q , KoadduimeHTa MOITHOCTH COS( TOCIIe KOMIIEHCAINH B TpeX(a3Hoi

ey (OTHOCHUTENBHO BBIBOJIOB @bC) 1O MOKa3aHUsM MPUOOpPOB B cxeme Ha puc. 211
(cm. TeopeTHuecKyo CIIpaBKy).

BapuanTsl 3a1anns, 3Ha4eHHs TapaMeTpoB 31eMeHTOB cxeM R, Ry, La (Lp, Lo),
Ry, Ly, €MKOCTH KOHJEHCATOPOB KommeHcupytomero ycerpoiictsa (KY) C npusenenbt
B Tabn. 1I1. CompoTuBieHUS BCEX aMIEPMETPOB MPU pacueTax MPUHATH PaBHBIM
Ra=10 Om.

LY /\ a
Aus
8 (1) : '
\Z R
A
[ R LN
¢ @ c — @ b
Puc. 111
O:
I» R La lo L« R«
> /\ /I\ l._a /-\ E 1
A @ O \Ef @ N ~N—o{ 1] |
U:
le R: Lo Ibc L« R«
-~ /\ l b /—\ ~ 1
B I @ @ A0S A0 I |
C R1 LC ca Ll( RK
c— (a) =D SN L
Puc. 211
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02
IA Rl I a La !ab LK RK
A — @ : / Pp)—- @ ~ ~N |
1
U.
Is Ri \[/ b Lo lbc L« R«
IC Rl C LC lca LK RK
() (D)
—
C C C
CV) - == ==
—> KY
Puc. 311
Taomura 111
T XPe)I:lm;;bl nnl;apaMilTpTI:BH i ITapameTtpsl Tpex¢a3HOM HeNU ¢ AKTUBHO-
pexgasio :e 3; (f)ue ue ° HHAYKTHBHOH HArpy3koii (cxema — puc. 2II)
Ne HarpysKou U noaxarYeHHbIM KY (cxema — puc. 311)
BoRratL] (cxema — puc. 11T)
puraj OO0pbiB B Oo0pbIB B L R L
dasze auneitnom | R, Om | R1, Om le’H O';; MFH;-[ C, Mx®
HATrPy3KH NMpoBoJIe
1,7 A-B A 100 10 125 40 40 22
2,8 A-B B 150 10 125 50 50 33
3,9 C-A C 100 10 125 60 60 47
410 B-C A 100 10 125 40 40 22
511 B-C B 150 10 125 50 50 33
6,12 C-A C 150 10 125 60 60 47

4. BOITPOCHI JJIA JOITYCKA CTYAEHTOB K PABOTE

1. O6o3naunTh Ha cxeme puc. 111 nuneiHble U pa3HbIE TOKK U HANIPSHKCHHUS.
Kak u3meputhb 3TH BETUYUHBI?

2. PacckazaTh mocneaoBaTeIbHOCTh BBHITIOJHEHUS! U3MEPEHUI B LIETIH HA PHC.
11T npu pa3nuuHBIX pekUMax padOThl LIEMH: B CUMMETPUYHOM pPEKUME, OOpHIBE
JMHEWHOTO MPOBO/Ia, 0OpbIBE (pa3bl HArPY3KH.

3. PacckasaTh Mmocie0BaTeIbHOCTh BBITIOTHEHUS PabOTHl B LIEH ¢ aKTUBHO-
WHIYKTUBHOM Harpy3koi (puc. 2I1).

4. Kakue BeIMYMHBI U KaKUM 00pa3oM HEOOXOAMMO U3MEPHUThH B IIECMH HA PUC.
211 B paGouem 3agaHuu pabOTHI?

5. PacckazaTh mocienoBaTenbHOCTh HAXOXIEHUA KOA(P(GUIIMEHTa MOIIHOCTH
MpUEMHHUKA B 1ienu Ha puc. 211

6. Kak u3MepuTh aKTUBHYIO M PEAKTUBHYIO MOIIHOCTU B IIETIH TMPUEMHHKA C
napasuielIbHO BKIIFOUEHHBIM KOMIIEHCATOPOM Ha puc. 3117

7. Kak u3meputh K03(QGUIIMEHT MOIIIHOCTH B 11eny Ha puc. 3117

8. Jlns yero moakioyaroT KOHAEHcATophl B cxeme Ha puc. 3I1? Kakue
BEJIMYMHBI Oy1yT U3MEHSThCS B 1ienu Ha puc. 311 mocne ux noaxitoyeHus?
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5. PABOYEE 3AJIAHUE
CHMMETPHYHBIN PeKUM B IIeNH ¢ Pe3UCTHBHOM Harpy3koii (puc. 111)
5.1. Cobpartp uemnsb no cxeme Ha puc. 111 ¢ usmepurensHbIMU TpUOOPAMMU:
e Cobparb Tpexdas3Hslii reHepaTop Moayias TPEX®A3HbIA MCTOYHMK
MATAHUA 110 cxeme «3Be31a»
e Perynmaropom HamnpsokeHHuss RP - yCTaHOBUTH  (pa3HOE  HAIPsDKECHUE
Tpex(dasHoro ucroynuka nuraHua U ,g (cooTBeTcTByeT HamnpsbkeHuro U ; B

0003HAYEHHUAX BBIBOJIOB HCTOYHMKA Ha CTeHAe) paBHbIM 12 B (mpoBeputh
TIOJIKJTFOYEHUEM BOJIBTMETpa PV).

e VYcraHoBuTh B Osioke MOAYJIb PE3UCTOPOB conpotuBieHusi ¢a3z R u3
tabn. 111

e [IpoBeputh coOpaHHYIO  DIEKTPHUUECKYIO IE€Mb B  MPUCYTCTBUU
IpEenoaaBaTels.

e Brximounts TymMOiep SA moayias TPEX®A3HbIM UCTOYHUK NUTAHUA u
aBTOMaTH4eCcKuil BeIKitouatesb QF 6aoxka MOOYJ1b MUTAHUA.

5.2. U3meputh nuHEHHBbIE U (Pa3HbIE TOKH amMIepMeTpamu u3 O6oka MOOYIb
U3SMEPUTENbHBbIA. l3mepenHble 3HadeHus 3aHectd B Tabm. 2I1 mporokoia
u3Mmepenuit. [1o pe3ynbraram u3mMepeHuit TOCTPOUTH BEKTOPHBIE JIMarpaMMbl TOKOB U
HaMPsHKCHUH.

HecuMMeTpUYHBIN PeKUM B LIeNU C Pe3UCTUBHOM Harpy3kou (puc.111)

5.3. Bemonaute 00peIB Harpy3ku B (aze, paccmorpeHHoi B [loaroroBke k
pabote (cm. Taba. 111). U3meputs nuHelHbIe U (a3HbIe TOKHU; MOJYyYCHHBIC 3HAUCHUS
3a”ectd B Ta0u. 2I1. [1o pe3ynbraTtam u3MepeHuid MOCTPOUTh BEKTOPHBIE THATrPAMMBI
TOKOB M HAIIPSIKEHUU.

5.4. Cpenatp OOpBIB JWHEHHOTO TMpoBoAa B (a3e, pPacCMOTPEHHOH B
[ToarotoBke k pabore (cm. Tabdm. 1II). M3meputs nuHelHbie W (da3HbIE TOKH,
noJiy4eHHble 3HaueHus 3aHecty B Ta0a. 211. [1o pesynapTaTam usmMepeHuil moCTpOUTh
BEKTOPHBIE IUArpaMMbl TOKOB U HAPSIKEHUH.

CHMMeETPHYHBIN PE:KUM NIPH AKTHBHO-MHAYKTHBHOM Harpyske (puc. 21I1)

5.5. CobOpars menb mo cxeme puc. 2I1 ¢ um3MepuTenbHBIMH TpUOOpaMHU.
BbInonHuTh M3MEpeHHs] JEHUCTBYIOIIMX 3HAYEHWM JHHEHHBIX M (Da3HBIX TOKOB,
NMMHEHHBIX HanpshkeHui B npuemuuke Uy, Uy, U,, 3anectu nannsie B Tadum. 311

Barrmerpom monyns UBMEPUTENDb ®A3bl onpenenuts nmokasanus B, 3arem,
noMeHsiB Mectamu (pazy 4 Ha (azy C ucrouHuka, u3Meputb P, u 3aHecTH JaHHBIE B

tabn. 3II. PaccunrtaTh akTHBHYI0, PEAKTUBHYI) MOITHOCTH W KO3 UIIMECHT
MOIITHOCTH TTPUEMHHUKA.

KomneHncanusi peakTuBHOW MouHocTH (puc. 311)
5.6. Cobpath dmeKTpruyecKyto 1nenb no cxeme puc. 311. BemomauTts n3mepenus
JEHCTBYIOIMX 3HAYEHUH JTMHEHHBIX U (a3HbIX TOKOB, HanpskeHu Uy, Up., Ug,,

3aHCCTH JaHHBIC B tabn. 4I1. Paccuurath AKTMBHYIO WM PCAKTHBHYIO MOIIHOCTH,

12



KO3(PUIIMEHT MOIIIHOCTH MPUEMHHUKA C TapaJlIeIbHO BKIIOUYEHHBIM KOMIIEHCATOPOM.
W3mepeHnst TOKOB MPOBOJIUTH TAK)Ke Kak B II. O.5.

5.7. IlpoTokon wu3MepeHWl yTBEPAUTh W TMOANUCATH Y MPENnojaBaTelis.
BeikmounTs aBTOMATHYCCKHMM BBIKIIOYATEIF QF Omoka MOAYIIb MUTAHUA,
Tym0jep Cetb Moyt ®YHKUMOHAIBbHbIA TEHEPATOP 1 OCLUMUITIONPA®.
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6. IPOTOKOJI UBSMEPEHUI K IABOPATOPHOM PABOTE Ne 10

CHMMeTDHqHLIﬁ M HECUMMETPHYHBIH PeKNMMbI

Jluneiinbie HanpspkeHUs: ucTouHuKa Uag= B; Ugc= B; Uca= B.
ConporuBiieHre Harpy3ku R= Owm.
Taommra 211
Pe:knm padorel memn | la, MA | Ig, MA | I, MA | lag, MA | Igc, MA | lca, MA
1. CuMMeTpuYHBIN
2. O0pbIB (ha3sl HATPY3KHU
3. OOpBIB JIMHEWHOTO
IpoBOJIa
CHMMETPHYHDLIN PEeKUM TPH AKTHBHO-HHIYKTHBHOM HATrpy3Ke
Tao6muma 311
Ia, Ig, Ic, | ag, Iec, lca, P1, P2,
MA MA MA MA MA MA Bt BT
Uab: B, ch: B; Uca: B.
PacuerTsr:
P= BT, Q= Bap;
tgo= ; COSQp=
KoMneHncanysi peakTHBHOM MOIITHOCTH
EMKOCTh KOMIIEHCUPYIOIIEro KoHaeHcaTopa C= MKO.
Taomuma 411
1A', Ig', Ic, Iag', Isc, led, P4, P2,
MA MA MA MA MA MA Bt Bt
Uab: B; ch: B; Uca: B.
PacuerTsr:
P= Bt; Q= Bap;
tgo'= ; COSQ'=
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7. COAEP)KAHUE OTYETA

1. KoppekTHO oopmIIeHHas: TOATOTOBKA K paboTe.

2. HapucoBaTh cxembl 3aMelIeHUs Tpex(a3zHOM Lenu s KaKIoro OIbITa,
yKa3aB yCIIOBHO-TIOJIO’KUTEIIbHBIE HAIPABIIEHUSI TOKOB U U3MEPUTEIbHBIE TIPUOOPHI.

3. Ilo pe3ynbpTaTaM U3MEPEHHI TPOBECTHU HEOOXOAUMBIC PACUEThl U IOCTPOUTH
BEKTOPHBIE JUarpaMMbl TOKOB M  HANpsHKEHUM i1 CHUMMETPUYHOTO U
HECHMMETPUYIHOTO PEXKUMOB paboThl TpexdaszHoi nemu (puc. 111).

4. Tlo pe3ynpTaTaM U3MEPEHHUN MPOBECTH HEOOXOIUMBIE PacYEThl U IOCTPOUTH
BEKTOPHBIE JMarpaMMbl TOKOB M HAIPSDKEHUH [UIsI OINBITOB C CHUMMETPUYHOU
AKTUBHO-WUHIYKTUBHOW Harpy3Ku M peXMMa KOMIIEHCAIlUM PEaKTHMBHONW MOIIHOCTU
(puc. 2I1, 3I1).

5. Cnenath NTUChMEHHBIN BBIBOJL O MPOJIEIAHHOMN padoTe.

8. BOITPOCHI JJIs1 BAIIIUTHI PABOTbBI

1. Paccunrare TOKM B nenu puc. lII mpm CUMMETpUYHOM pPE3UCTUBHOM
npuemMHuke ¢ conpotuBieHneM R=200 Om.

2. Paccuurtate TOKM B uenu puc. 1II mpu oOpbiBe (a3pl nmpueMHUKA, €CIU
R=200 Owm.

3. Paccuutath Toku B nenu puc. 111 mpu oOpbiBe IMHEHHOTO MPOBOAA, €CIU
R=180 Owm.

4. HaliTu aKTUBHYIO MOIIHOCT B uenu puc. 1II mpm cummerprudyHOM
PE3UCTHBHOM MpHEMHUKE ¢ conpoTuBieHneM R=200 Om.

5. Paccuurarb TOKM B nenu puc. lII mpm cuMMETpUYHOM AaKTHUBHO-
WHYKTUBHOM TIpHeMHUKE ¢ conpoTuBiaeHus MU R=80 OM u X=60 Owm.

6. PaccuurtaTh akTUBHYIO MOUIHOCTh B menu puc. 2I1 mpu cummerpuuHoM
aKTUBHO-UHYKTUBHOM MIpHeMHUKE ¢ conpoTuBieHusMu R=80 Om u X=60 Owm.

/. PaccunTaTh peakTUBHYIO MOIIHOCTH B 1enu puc. 211 npu cuMmeTpudHOM
aKTUBHO-MHIYKTUBHOM MpUEMHUKE ¢ conpoTuBieHussMu R=60 OM u X=80 Owm.

8. Haiitn kosddunment momuoctu B uenu puc. 1[I mpu cummeTpudHOM
aKTUBHO-MHIYKTUBHOM MpUEMHUKE ¢ conpoTuBieHussMu R=80 OM u X=60 Owm.

9. [To 3nauenusm tab6mn. 311 paccunTarh TMHEHHOE HANPsHKEHUE HA TPHUEMHUKE
Uab.

10. Tlo 3nauenusim Tab6ma. 311 paccunTaTh aKTUBHYHO MOIIHOCTH Tpex(ha3zHOTO
UCTOYHUKA Ha puc. 2I1.

11. Tlo 3nauenusm 1adma. 311 paccunTaTh peakKTUBHYIO MOIITHOCTH TPeX(a3HOTO
UCTOYHUKA Ha puc. 2I1.

12. Tlo 3nauenusm Tabn. 4I1 paccuntath KOAQOUIIMEHT MOUTHOCTH
Tpex(da3Horo uctoyHuka Ha puc. 3I1.

13. Tlo 3nauenusm Tabin. 411 paccunTaTh aKTUBHYIO MOIIHOCTH Tpex(da3zHOTo
MCTOYHMKA Ha puc. 311

14. Tlo 3nauenusam taou. 411 paccunTaTh peakKTUBHYIO MOIITHOCTh TpeX(ha3HOTO
MCTOYHMKA Ha puc. 311
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