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1.  UEJTb PABOTDI

M3yunThb CBOWCTBA 3NEKTPUYECKMX LENENR Npy Nocrneaosarers-
HOM, napannenbHOM UM CMELLAaHHOM COSAVHEHUM BETBEN C Pa3nyHbl-
My srnemMeHTamu. OCBOUTL CUMBOMNMYECKMA METOZ pacHeTa COMpOoTUB-
FIEHVN, TIPOBOAUMOCTEN, TOKOB, HaNPHKEeHU, (basoBbIX yrnoB U MOLL-
HocTen. HayunTbCs BbINOMHATL UCCMEeAoBaHWUA Ha3BaHHbIX Lienew Ha
nabopaTtopHoOM cTeHge, paboTatb C U3MEepUTenbHbIMU TpMBopamu,
CTPOUTL BEKTOPHbIE AuarpamMmbl, aHanmMsupoBaTb Mofy4YeHHble pe-
3yrbTaThl aHANUTUHECKNX U BKCMEPUMEHTASTbHBLIX UCCTEeL0BaHN,

2. COOEPXXAHUE PABOTbI

JlabopaTtopHas pafoTa COCTOUT U3 TPeX YacTen, B KOTOPbIX U3y-
YalOTCs CBOMCTBA M METOAb! aHanmaa pexumos paboTbl 0gHOMAasHbIX
Lenei cuHycomaansHOro Toka Mpu nocriefosaterisHoM, napannens-
HOM M CMeLLaHHOM coeaunHeHusx BeTaen. [pu sTom, BHavane npu mns-
BECTHbIX MapamMerpax SMeMEeHTOB pPacCHUTBLIBANTCH CUMBOITAYECKUM
METOLOM COMPOTUBIIEHNUS, TOKW, HanNpsbkeHu s, pasosbie yrilbl M MOLL-
HOCTK MOTPebreHns aHeprin, a 3atem Ha nabopaTtopHOM CTeHAE 3KC-
MepUMEHTarnbHO MPOBEPSAIOTCH pPe3ynbTaThl TEOPETUHECKOTO MOAENM-
poBaHus. o pesynbTaram SKCrNepuMeHTa CTPOSTCHA BEKTOPHble Aua-
rpamMmMbl M OEnarTcs COOTBETCTBYHOLLME BbIBOALL Takon nopsipok op-
raHv3aLn nadopartopHeix paboT XOPOLLO COrnacyeTcsa ¢ ObLUenpUHs-
TOW NMPaKTUKOW HaNafouHbIX paboT B 9NEKTPOYCTaHOBKaX pasfuyHOro
HAa3HAYEHUA. \ ‘

[Mpy BBINONMHEHWM OTYETa MO NabopaTtopHON paboTe AOSPKHBLI Co-
Bropatbes TpeboBaHna ctangapTos [1,2]. CxemMbl U gvarpamMmbl Bbi-
MONHSIFOTCA KapaH4awoM U YePTEXHBIM MHCTPYMEHTOM, akKypaTHO U B
yA0oBHbIX MacLuTabax.

‘3. OMUCAHUE NABOPATOPHOW YCTAHOBKW

Py BLINONHEHWM SKCTIEPUMEHTANBLHOM. YacTy, paboThl UCNOMb-
3ylOTCR crefyrolue npubopbl 1 yCTPoOMCTBa: ocuunnorpad Asyxnyve-
BON, LUMPPOBOI BOMNLTMETP W reHepaTop CUrHaros B Ka4ecTBE MCTOY-
HWKa CUHYCOMAANbHOIO HarnpsbkeHns. Ha naHenn naboparopHoro
CTeHa MCTOHHMK obo3HaueH kak "Es" ¢ perynpyemon 4acToTom
f = 20 - 20000 Iy, a TakKe yKasaHbl Knemmbi A MOAKMOYEHUS K OC-
uunnorpady: BxogHble " Y1" u "Y2", Bxog "X' u obljas Touka "L",



Bxoa "X UCrornb3yeTcsa AnA CUHXPOHU3ELMW YacTOThl pasBepTkis oc-
yunorpacdha © YacToOTOM UCTOYHWKA CHUHYCOMAANLHOIO HanpsbKeHns
Es. [ns aToro B paHHon padote exoa "X’ coeauHsOT ¢ Toukon "CT"
nerouHmka Ez. Ha umposom BONLTMETPE ANst USMEPEHUR HANPsHKe-

HWUS MCMONbAYOTCA tHEé3aa "*" n "V", a nepexnovarens poga paboTei
YCTaHaBMMBAIOT B MONOXEHUE U3MEPEHNS NMEPEMEHHOT0 HanNpPsHKEHNS.

4. NOAroTOBKA K PABOTE

Bes npeasapurenbHOM NOAroTOBKN K paboTe - U3y4eHUs ee Lie-
M ¥ COAEPXaHUSA, TEOPETUHECKOFO MOLEIMPOBaHUS 3aaHHbLIX PEXi-
MOB LIENEN, CTYAEHTbI HE JOMYCKatOTCH K MPOBEAEHUIO SKCTEPUMEHTOR
Ha nabopatopHoM cTeHfe. ITo cornacyercs ¢ lNpasmnamm TEXHUYE-
CKOWM 3KCTyatauum 1 TexHuky GesonacHocTh npu paGoTax B SNeKTpo-
YCTaHOBKaX. .

-Pacyerts, BbINorHeHHbIe NpY NOAroToBKe K paBoTe, CyLecTBeH-
HO' TOMOTaIOT BBLIMOMNHEHWIO SKCMEPUMEHTOB, MOCKOSBKY CTYASHTBI YKe
3HAIOT OXMAAEMble pesyribTatbi USMEepeHuin. ViHaue roBops, OHM Bbi-
MOMHSIOT PABbOTy C NOHUMAHWEM TOro, YTO AEenaloT.

4.1. MocnedosamenibHOe cOeOUHEHUE 371IeMeHMOos
4.1.1. CornacHo nNpucBOEHHOMY HOMEpPY CTeHAaa (BapuaHTa) Bbi-
nucatb 13 Tabn. 1 ucxoaHble faHHbIe:
4acToTy CUHYCOMAATLHONO HanpsiKeHns M HoMepa areMeHToB Ha na-

BoparopHom creHge. Mpudem, npoyepk B Tabnuue 03Ha4aeT oTCyTCT-
BUE JMEMEHTa B MOXOAHOW cxéme. [Ans 2NeMeHTOB C nepeMeHHbIMY ¢

napamerpamm B Tabnuue ykasarb! NONOXKeHUs NepexmoqaTenei.

4.1.2. CoctasuTb U HAYEPTUTL B OTYETE CXEMY TOMLKO C 3aziaH-

HbIMM 9TIEMEHTaMU 1 YKa3aTb HA HEIN RANPSIKEHUS U TOKK, puc 1.
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Puc. 1. MocrnegosarensHOe COSANHEHUE 351EMEHTOB LIerni

T

3 Tabnuua 1
VicxogHbie gaHHble 4SS pacHeTa CXemb!
C nocnefoBaTensHbLIM COeAMHEHNEM INEMEHTOB

Homep | Yacrora, Homep anemeHTa

creHaa rL\ R La Ca R Lg Ce
1 100 R4 - C4 Rz Lo v
2 100 Rassn | Laon - R4 - Cs
3 200 Rasn - O D s :
@) 200 R4 - Co Rasn | Lan b
é 300 R3.3n L3.4n o Rﬁ-sn iz C3-6n
6 300 Rs.an G Casn Ran La4n T
7 400 Rssgn | Laas - Raon' - Ca.an
8 400 Raon. - Casn | Rssn Laan -
9 500 Rs.sn Ly i Raan i C
10 500 Rs.sn Lasn & R3.4n - Ca.zn

4.1.3. Paccuurtars yrioBy(0 4acToTy o, CONPOTUBIIEHUSA KaTyLLek
M KOHOEHCATOpOB, TOK |, NafeHnst HanpsKeHu Ha yyacrtkax uenm U,
Uo, n Ha anemenTax uenn Us, U, U, a Tawke hasosble yrnbl Mexay
HaNPsOKEHUAMM 1 TOKOM COrfiacHo cxeme Ha puc. 1. Onpenenutbs MOLLY-
HOCTY NOTPeOneHus 3HeprMy LIenbIo: NOSHYIO S, akTuBHYO P 1 peak-
THBHYO Q.

PacueTt BbINONHUTL ANA CUHYCOUAANLHOIO HaNpsXeHUst UCTOu-
Huka U =10 B, cobniogas norM4eckyto nocnefoBarernbHOCTL ¢ pyopu-
Kauuen nopsaaka 1 CornpoBoXKAasa rno HeobXoAUMMOCTU MOACHEHUAMMN.

bopmyrnbl Ans pacyeTa NpusBeaeHbl B METOANYECKUX yKa3aHUsAX.

4.1.4. Pe3ynbTaTthl pacyeTa CBeCTv B TadN. 4.

4.2. [MapannensHoe coelduHeHue eemeel]
Buinucarb 13 Tabn. 2 ucxoaHble AaHHbIe:

YacTOTY CUHYCOMAANbHOrO HaNPsXXeHus U Homepa 3MEeMEHTOB Ha na-
GopatopHOM cTeHze.




; Tabrvua 2
VicxomHblie gaHHble gns pacyeta
. CxeMbl MNpy napaniensHOM COeAUHEHUN BETBEN

Homep | Yacto- Homep snemeHTa

creHaal 1a, 'y | R, Ja O Rs [ G C
1 100 Ry Ly - Rs.7n - Cs C4
2 200 R4 Ly - Ra.7q = Cq Cs
3 300 R, - C4 Ry Lagn | - Gz
4 400 | R : Ry Lsan | G Cq
5 500 R5.5n L3.4n & R3—1 n CS—3n C 1
6 100 | Rasq - Cq R4 La1g - C,
7 200 R, Lazn - Ra.4n - Ca.n Cy
8 300 R2 Ly - Ra.un 2] Cagn L
9 400 | Rssn | Laan - Ra.1n - C4 C,
10 800 L B L - R4 - Csan | Cy

.- 4.2.1. CocTaBuTb U HA4epPTUTL B OTHETE CXEMY TOMLKO C 3aJaH-
. HbIMU 3reMEeHTaMM 1 yKas3aTb Ha Hell HanpskeHue v ToKu, puc.2:
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Puc. 2. MapannenbHoe coeauHeHne BeTeel

4.2.2. PaccuutaTb YrnoBylO 4acrtoTy o W COMpPOTMBIEHWUA KaTty-
LLIEK U KOHOEHCaTOopOoB. Mpy CUHYCOMAASbHOM HAaMpPsKeHU UCTOYHMKa
U = 10 B paccuuTtath TOK MCTOYHUMKA |, TOKM BETBEN |4 1 |5, YrMbl CABUIa
thas Mexzy BXOAHBIM HarPsHKeHEM W TOKOM ¢, @ TaloKe MeXay BXOA-
HbIM HarnpsbKeHMeM 1 ToKamu rnapannesbHbIX BeTBen ¢, ¢2. Onpesae-
AWTL MOMHYI0 S, aKTUBHYIO P 1 peakTuBHY0 Q MOLUHOCTM MoTpesrie-

HUS SHEPTrU LiEMNbIo.
dopMynbl ANA PacyeTa npuseaeHbl B METOAUHECKNX YKasaHUsAX.
4.2.3. PesynbTathl pacyera cBectu B Tabn. 5.

4.3. CMewaHHoe coeduHeHUe eemeel

4.3.1. Beinvcath 13 Tabn.3 ncxogHble AaHHbIe:
4acTOTy CUMHYCOMAANbLHOTO HAnpPsDKEHWA U HOMEpa 3MeMEHTOB Ha rna-
BopaTopHOM CTeHfe. h

Tabnuua 3
WcxopHblie nadHbie :
A5 pacyeTa CxeMbl Npu CMELLIaHHOM COEAVHEHWI BETBEN

Yac- pe Howmep snemeHTa

Howmep i :

creHga I_I.L, Ra ILa €L Rue i i Ch R Lo Ce
1 100 | Ry | b - | Ragnl - Ci | Re |Laqn| -
2 200 | R4 5 : Ro |Laon| - |Raun| - Cq
3 300 1 1Ry - - R» Lo - Ra.4n - Cq

i 400 | Ro = 1Csun!Rssn| baayl - |Rsqn}] - C,

5 500 |Raan| Lo A Ry |Laan| - R4 - C4
6 100 Rs: L2 = R1 ! L1 2 Ra.7n £ C1
Vs 200 |Rssn| Lasn | - Ry Cy I Raznl - Ca
8 [300 |Rssn| - Ci | R ol 2w Ry | laan| -
9 400 | Raqn| Lo = Ro 7 Co | Ry [Lsan| -
19 1508 R | Le - {Rsspllsan| - [Rsqm| - Cq

4.3.2. COCTaBUTb ¥ HayepTUTb B OTYETE CXEMy TONbKO K3 3a-
[aHHbIX 3NIEMEHTOB U yKa3aTh Ha Heit HanpsbKeHns 1 TOKK, puc.3.
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Puc.3. CMeLLaHHoe COBANHEHNE BETBEN

4.3.3. Paccyutatb yrroByio 4acTtoTy ® W CONPOTUBIIEHUS KaTy-
LLIEK 1 KOHAEHCaTOPOB. I1py CUHYCOMAANBHOM HaMpsiKeHU MCTOMHMKA
-U = 10 B paccuutarh TO0KU |y, Io, |3 v NageHusa Hanpshkerust Ha ydact-
Kax uerm U;, Us. Onpesenuts yribl casura as Mexay BXOAHbIM Ha-
' MPSOKEHUMEM U TOKOM - @, a Takke MEexZy HarnpsikKeHUsaMU M Tokamu
YYaCTKOB LIEMU - @1, P2, P3.
Dopmyibl ANA pacyeTa NpuseaeHs B METOAUYECKX yKaSaHVIHX
4.3.4. PesynbTraThl pacyerta csecti B Tabn.6
Ta6nv|ua 6
CpaBHeH1e Nony4YeHHLIX pesynLTaToB i

Neroswa | U 1 U TR b | s | o | @ | @ | @

rpose- : :
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5. SKCMEPUMEHTANBHAS YACTb PABOTHI

5.1. Uccnedosarue yenu, cocmosuieti us
rnocnedosamenbHO COeGUHEHHbIX 3fIeMEeHIMos

5.1.1. Cobpatb cxemy, NPUBEREHHYIO Ha puC.1, B COOTBETCTBUM
C HOMepoM CreHAa (BapuaHTa), 3aaHHOro nperiogasarenem.
5.1.2. MoAKMOUNTL INEKTPUHECKYIO LIEMb K UCTOYHMKY CUHYCOW-

AAanbHOro HanpsbkeHus! (reHepaTopy CUrHanoB), NPeaBapuTenbHO Bbi-

CTaBMB Ha HEM 3a[aHHYI0 4acToTy f. BKMIOUUTE reHepartop CUrHaros
Es 1 BbICTaBUTL HA HEM Harlpi-DKeHMS no LM poBOMY BONLTMETPY
U=10B.

5.1.3. UsmepnTb TOK Lienu |, NageHust HanpsbkeHna Ha y4acTkax
uerm Us u Uz 1 Ha anemeHTax uenn. Onpeaenirs npu romMoLLn aByx-
ny4eBoro ocumnrorpaga yron cAsura Mexay BXOAHbIM HarpsikeHnem
Y TOKOM - @, @ TaioKe Yriibl Mexay HanpsbkeHusimm Uy u Uz 1 Tokom |,
T.€. 1 U @2 COOTBETCTBEHHO.

MoakmtoveHre BXOAOB ABYXIy4eBOro ocumnnorpaqoa BbIMOSHS-
€TCR creaytotum obpasom. Ons vsmepeHus yrina ¢ Heobxoamnmo ob-
LLIYtO TOYKY NpUCOeamHUTL K TOUke "a" cxeMbl puc. 1, Bxop "Y1 - K Tou-
ke "e" u Bxon"yY2" - k Touke "B". Npyu aTOM Ha BXeJ NepBOro KaHana
"¥Y1" GyaeT nogaHo BXoAHOE HarpsbkeHve U, a Ha BXof BTOPOro KaHa-
na"y2" - tok |

Ansa namepenus yrna @ cnegyert obLuyto Touky 1 Bxog "Y2" oc-
TaButb 6e3 nsmeHeHus, a Bxog "Y 1" npucoeamMHUTL K Touke "c". B aToMm
cnyyae Ha BXO[ Mepsoro kadana. "Y1" Oyper nopgaHo Hanpspkene
nepBeoro y4actka Lienu U;, a Ha Bxoz BTOPOro kaHana "Y2" - Tok |.

; Ans namepexns yrna ¢, HeobxoaumMo oBLLYIO0 TOYKY npucoeaw-
HUTL K Touke "c", Bxog "Y' 1" - K Touke "e" 1 Bxon"Y2" k Touke "d".

dns ynoGerea nocneayrowero aHanmsa pesynbTaroB MCCrego-
BaHWUA fenatb, B MPOLEecce BCen padoTbl, 3CKM3HLIE 3apPUCOBKM C aKpa-
Ha ocuunnorpaga B3aUMHOIO MONOXEHUSA CUHYCOUZ HanpsiKeHus 1
TOKa ANSA KaKAOro criyyas onpefernenns yrna casura a3 . Mpu
3TOM YAOGTOBEPUTLCA B TOM, YTO Ha JAHHOM YvacTKe Lieny UMeeT Me-
CTO NpaBuiibHOE MonoXeHue cuHycous. Hanpumep, Ha yuactke ¢ R, L
TOK [JO/DKEH OTCTaBarh OT HarNpsbkeHus 1 1.4.

3HaYeHUs] MBMEPEHHbIX BENUYMH 3aHeCTU B Tabn. 4 U CpaBHUTL

ux c pesynbraramu, fonyYyeHHbIMKW npy pacvete B n.4.1.3. B cnyvyae

3HAUUTENMBHOTO PAaCXOXAEHUS Pe3ynbTaTtoB, HanTh oMbk 1 ucrpa-
BUTb UX.

MpumedaHve. PacxoxaeHne pesynbTaros pac4era U 3KCnepu-
MEHTA MPUHATO CYUTaTH AOMNYTTHMBIM, ECIIM OHO He NMpesbiluaeT £15%.
Hanpumep, Ans ToKa pacxoxgeHue onpeaensercs Tak:

'_e_Kgn___lnzw_100% < +15%.

SKCI.

5.1.4. Mo pesynbTaTam 3KCrEPUMMEHTA MOCTPOUTL B Maciurabe
BEKTOPHYIO AuarpamMmy Toka u HanpsbkeHuin. Macuurab BbiGupaeTcs
WCXOAS M3 XKEraeMoro pasMepa auvarpammbl, KOTOPbIi JOMKEH ObiTh
He meHee 100 x 100 mMM. OObIMHO MacLLuTadbl yKasbiBalOT B BEPXHEM
rpasoM yriy AuarpaMmbl, Harpumep, B criegylollem  Buie:
m,=0,1 B/imm 1 m; = 0,0002 Afvim.

BexropHasi gvarpaMmMa rosBosisieT rnpoBepuTb NnpasusibHOCTb U
Ka4eCTBO MPOBEAEHHOTO 3KCMEPUMEHTA, T.K. COIMACHO BTOPOMY 3aKOHY
Kupxrodha JOMmKHO YAOBNETBOPATLCS ypasHenue Uy + Uz = U.

5.1.5. MNpoaHanuaupoBaTtb pe3yrbTaTtbl pacyeTa 1 SKCnepumeHTa
¥ cAenarb BbiBOAbI. %

5.2. UccnedosaHue uenu, cocmosauwell
u3 papannenibHO coeGUHeHHbLIX eemeell

5.2.1. Cobpatb cxemy, NpUBEAEHHYIO Ha puc.2, B COOTBETCTBUA
C HOMEPOM CTeHAa (BapuaHTa), 3a4aHHOro fnpenoaasarenem.

5.2.2. TlogkmounTb STIEKTPUYECKYIO LIEMNb K MCTOYHUKY CUHyCOU-
[anbHOrO HarpsikeHUs), NPeBapuTeNbHO BbICTABMB HA HEM 3afjaHHYO
yactoty f. BknrouuTb reHeparop curHanos Es 1 BbICTaBUTb Ha HEM Ha-
npsbkeHue o L poeomMy BonbTMeTpy U = 10 B.

5.2.3. Naveputb Tokm uerm |, Iy, |, onpegenuts rnpu nNomoLLu
OBYXIYYEBOrO ocuumnnorpada yrisl casura gras Mexay BXO4HbIM Ha-
npspkeHvem U n Tokamu - @, @1, @o. VIsMepeHnsa nponseectn Ans AByX
criydaes: nepsbid - 6e3 koHAeHcatopa C, BTOPO - C BKIHOYEHHBIM

. koHaeHcatopom C. 3Ha4YeHUS M3MEPEHHbIX BenM4uH 3aHECT B Tabn. 5

¥ CPaBHWTL X C pesynbTartamu, nosy4eHHbIMM Npu pacieTe B 1. 4.2.3.
B cnydae 3HaunTeNbHOTO PACXOXKAEHNUSA pesynbTaroB HanTW OLLMGKU U
HenpaBsuTb MX.

Mogknto4eHre BXOQOB ocupmnnorpada BbiflonHUTb, KCTOoSb3ys
pekoMeHzaLMmM ¥ orbiT, rnosnyyerHsie B n.5.1.3.



5.2.4. Mo pesynbTaram 3KCNEpUMEHTa MOCTPOUTL B yp.o6Hb|x
macLuTabax BeKTOpHbIE Avarpamibl HANPsHXKEHUS U TOKOB ANs ABYX
PesxMOB pabortsl Lern: 6e3 koHgeHcaTopa C 1 ¢ koHgeHcaTopom C. -

' BektopHas guarpaMma no3BOSISeT NPOBEPUTH NPaBurbHOCTb U
Ka4eCTBO NPOBEASHHOI0 SKCMEPUMEHTA, T.K. COrnacHO nepomMy 3aKoHy
Knpxroda foskHbl BbINOMHATLCS YPaBHEHUS:

l1+I2=l,'
by b+l =1

. 5.2.5. NpoaHanuauposaTh pesynsTarhi pacyera v skCnepumeHTa
v caefnaTs BbiBOAbL.

5.3. Uccnedosanue yenu, cocmosauietl
us cmewaHHo20 coeduHeHUnA eemeell

5.8.1. CoBparb cxeMy, NpUBEEHHYIO Ha pyc.3, B COOTBETCTBUM
C HOMEPOM CTeHZa (BapuaHTa), 3a71aHHOrO rMperogaBarenem.

5.3.2. MopkMioYUTL 3MEKTPUMECKYIO Lienb K UCTOYHUKY CUHYCOW-
AarbHOro HanpsPKeHUs, npeaBaputenbHO BICTABKB HA HEM 3afaHRYIo
yacrory f. BkrounTtb reHepatop curbanos E; 1 BbICTaBUTL HA HEM Ha-
npsokeHne no uucgposomMy BonbTmMeTpy U = 10°B.

5.3.3. Viameputs Hanpsokenns Uy, U, Toku 14, 1o, 15 Onpenenuts
NMpU NOMOLLM ABYXIYy4EBOro ocuunnorpada yribl capura has Mexay
BXOAHBIM HanpspkeHviem U v TokoM [ - @, Mexay HanpsbkeHvem Uq u
TOKOM !4 - 1, MEXAY Hanpspkenvem Uz n Tokamm I 1 ;s - COOTBeTCTBeH-
HO yrmbl 2 U 3.

3Ha4eHVst U3MEPEHHBIX BEMMYMH 3aHECTU B Tabn.6 u CpaSHVITb
UX C pesysibTaramMu, mory4eHHsIM1 1pu pacyete B n.4.3.3. B cnyyae
3HAYUTENMBHOIO PaCXOXAEHUST Pe3ylbTaTtoB, HanTi olmbki v ucrpa-
BUTbL UX.

5.3.4. Mo pesynbTataMm 3KCMEPUMEHTA MOCTPOUTL B YAOBHBLIX
MacLuTabax BEKTOPHYIO Auarpammy HarnpsikEHWUIA 1 TOKOB.

- BektopHas guarpaMmma Mos3BOSISIET MPOBEPUTL TNPaBUNMBHOCTE U
Ka4ecTBO MPOBEAEHHOIO SKCMEPUMEHTA, T.K. COrnacHo 3akoHam Kupx-
rogha AOIDKHBI BbINOMHATLCA YPABHEHUS:

L+l=l;

10

Uy + U= U

5.3.5. MNpoaHarmanposaTte pesynbTark! pacqyeTa y KCrepuMmeHTa
" CenaTh BbIBOALL. : ¢

6. METOOWYECKUE YKA3AHUA K PABOTE

6.1. PacuyeT u mccrieoBaHve LIeny rnpy nocrnenosarensHom Co-
eUHEeHWN 3NEMEHTOB.
6.1.1. BelpaxxeHue Ansi onpeneneHvst nonHoro conpoTusBneHus

Lier UMeeT Buz;
2524+ Ze = R4 jX = ze*P,

A€ Za = Ra+ Rig + J (Xia ~ Xea) - NMOMHOE COMPOTUBNEHUE MEPBOTO y4a-
CTKa,; ;
s = Rs + Rig + j (X = Xep) - NOSHOE COMPOTUBNEHWUE BTOPOrO

yqaCTKa
(Ra + Rpa), (RB + Rys) = aKTVBHbIE COMPOTUBIIEHVSI MEPBOTO U
BTOPOro y4aCTKOB;
(Xia = XKea), (Xis = Xes) - PEAKTUBHBIE COMPOTUBIIEHUA NEPBOTO U
BTOPOrO Y4aCTKOB; ’

2= w/R2 i MOZYIb MOSIHOMO COMPOTUBIIEHNS;

@ =+ arctg Lé—/ < APryMEHT MORHOG COMPOTUBEHNS.

6.1.2. Tok, npoTekalowmid No Lerny, OnpeaernsieTcs rno 3akoHy
Owma: ‘

~

I=%=Ieijq’f; _U_;=UejW; ¥ =0,

roe U - KOMNNeke BXOAHOrO HamnpsbKeHust,
.| - xomnnekc Toka ;
1 - Moayne ToKa;
i - HaYarnbHas hasa Toka.
6.1.3. MMageHra HanpsbkeHVst Ha snemMeHTax yqac:TKos uenvu Ha-
XOOSTCH MO CREAYIOLLMM BbIPEKEHUAM:
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Z b= deihieil =0, e unn
U = Zi = RHRHI(X;-X)h =
= Ug, tUg, +(Up-Uy) = U™

Ic e
I

- KOMIIEKC MafEHUA HaNpsKeHWs! Ha i - M y4acTke Lienu; ‘
Ui - Moaynb NafeHns HanpsbKeHWa Ha i -M y4acTke Lenu;
Wy - HaYansLHas dasa HarnpsHkeHnsa Ha i - M y4acTke Lienu;

UR1 ’URu UL U, - Moayrvt naneHus HanpskeHs: Ha aremeHTax
Lenu i - ro yyacTka; '
Ur, U, - Mozynn nageHmns HanpsbkeHs: Ha akTYBHOM U peak-

TUBHOM COMPOTMBNEHNUAX | - 1 KaTyLLKK;

U, = 1/U%u HUP, )2 - NafeHVe HANPSDKEHMS Ha | - i1 KaTyLLUKe;

U, - NaaeHne HarpsbKeHnsi Ha i - M KOHAeHeaTope.

6.1.4. Yrnbl caBura as Mexay HaripsbKkenusiMm 1 Tokamy onpe-
[EensioTCst pasHOCTLIO HauarnbHbIX a3 HarnpsPKeHUs 1 Toka:

® =Wu - Vi,
®1 = Wt = Wi
P2 = Yz = i,

FOE W, i - HA4anbHbIE (hasbl BXOAHOIO HarpshkKeHms 1 Toka;
Wi, Wi - HauanbHbie hasbl HanpshKeHun Ha nepsoM U BTOPOM

ydacTkax Lienu.
6.1.5. MouHoCTb NOTPEBNEeHUs 3HeprnM LIEMbIo OrnpeaenseTcs

copmyrion

*

Ul = P £ jQ = Se*l?,

S=U
roe P = Ul cos ¢ - aKktmBHas MOLUHOCTb;

Q = Ul sin ¢ - peaktBHasA MOLLHOCTb;

S = Ul - Moaynb MOfHOM MOLHOCTH.

6.1.6. Mpu nocnegosareribHOM COEAUHEHVM SNIEMEHTOB LIEMW
MOCTPOEHME BEKTOPHONM AuarpaMmbl Mo pesynbTaram SKCrepuMeHTa

12

LenecoobpasHoO HayaTb C BEKTOpa TOKA, KOTOPbIM SBMSETCA OAHUM 1
TeM Xe AN BCeX aneMeHToB Lienu. HanpasneHve Bekropa Toka BbiOu-
paeTcs MponsBOSbLHO. 3aTem CTPOATCA B maclutabe BekTopb! Hanps-
XKEHWA Ha y4acTkax uemn Uy u Up. Tlpy 3TOM crieyer umeTs B BUaY,
UTO HanpsXeHWe Ha akTMBHOM COMNPOTMBIIEHUM COBMaAaeT no case ¢
TOKOM, HanpsbkeHue Ha MHAYKTMBHOCTM OMepexaeT Tok rno dase Ha
90°, HanpsbkeHVe Ha EMKOCTIM OTCTaeT No dase oT Toka Ha 90°.

6.2. Pacyem u uccnedoeaHue yenu
npu napannensHoM coeGuHeHUU semsell

6.2.1. KOMnnekcHoe nonHoe COnpoTUBIIEHUE BCEl Lienwu orpe-
hernsercs cneayolym obpasom:

ZyZp tije
ZitZp g0

6.2.2. Benu4umHbl TOKOB onpe,qe'nmomﬂ o dopmynam:

6.2.3. Yrnwl casura cas mexay HanpsbkeHneM U u Tokamm on-
PefensoTCs PasHOCTLIO HavanbHbIX (has HaMpPsKeHWUst U COOTBETCT-
BYIOLLMX TOKOB. Ecrv npuHaTs HauanbHyto hasy BXOAHOTO Haripsbke-
HWUs1 paBHOWN HYITIO, TO MONYYUM:

=y -y =0 -y
Q1= Wu- Wi = O -y
P2~ Wy - Yz = O -y
6.2.4. BoipaxeHust ANA onpeaeneHusi MOLLHOCTY noTpebneHus
3HEeprv UMEIT BUL, NpuBeAeHHbLIN B n.6.1.5.

6.2.5. MocTpoeHne BEKTOPHOM AuarpaMmbl Mo pesynbTatam 9Ko-
nepymMeHTa Ansi Lienu npy napaniensHoM COeauHEHUN BETBEeN Lene-
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cooBpasHo HayaTb C BeKTopa HarnpsbkeHusl, SIBMSIOLUETOCS OAMHAKO-
BbIM AN BCEX napanmnensHbix BeTBei. HanpasneHue Bekropa Hanps-
EeHUs1 BbIGUPAETCS NpOM3BOSbHO. BekTopb! TOKOB CTPOSiTCA B yA00-
HbIX MacLuTabax OTHOCUTENbLHO BEKTOpa HArpshKeHWsi COrmacHo usme-
peHHbIM Ha ocumrniorpade yrram casura as ¢, 2, ¢

6.3. Pacyem u uccnedoeaHue uenu
npu cmMewaHHoM coeduHeHUU eemeel

6.3.1. KoMnnekcHOe MonHoe conpoTuBrieHue I?TOpOl;i 1 TPEThLEN
BETBEN : ;

_Z_23 o Z223 z e—j(p23 — R23+JX23

6.3.2. KomrinekcHoe nosiHoe ConpoTUBIIEHUE BCEN Lienu
2224+ 25 = (Ry £ X0) + (Ras £ JXga) = 267,
6.3.3. BxozHou ToK Lienu

l, e—’\*’“

e
A

Ecnu HauaribHyo (hasy BXOLHOMO HarNpspkeHWsi MpUHSTL PaBHO

Hyrmo, To hyyul = lol.
6.3.4. HanpshkeHue Ha nNepsov BETBA -

o 25 2] ¥y 1
g»’ s __Z__»’l" o U1e ,“ .
6.3.5. HanpsbkeHne Ha BTOPOI U TPETLEN BETBSAX

Y,
Uy = 28 4 = U2

14

6.3.6. Toku BTOPOW 1 TPETHEV BETBEI:

i GL, -—J\Pz
Iz—;z—ize :
gl %%
I3 =32 =ke™ ",

=3

6.3.7. Yrnel caeura a3 Mexay HanpsbkeHusamy 1 Tokamu onpe-
AETS0TCA PasHOCTLIO COOTBETCTBYIOLMX HavanbHbIX dhas. Ecnu npu-
HATb HavYasnbHYIo dasy BXOAHOIO HaMNPsKeHUA PaBHOW HYTO, TO Mony-
YKM3

e e e o BRI

iq?

@ = Wy, — Wi
\io LPIAZ "\Fiz;
P3 = lPM;, i lPl;,

6.3.8. [Ons nmnocTpoeHusi BEKTOpPHOW AuvarpamMmbl  CXxembl
(cM.puc.3) MCnonb3yloTCA NpUeMbl, PacCMOTPeHHbIE B .6.1.6 1 6.2.5,
npy 8TOM BHavyarne BblOMpaloTcs yaobHbie MacluTabbl. [MocTtpoeHue
LierniecoobpasHo Havath ¢ BeKTopa HanpsikeHus Us, HanpasneHue Ko-
TOPOro BbIOUMPAETCH MPOUSBOSILHO. 3aTeM CTPOATCS BEKTOPbI TOKOB lo 1
I3 oTHOCUTErBHO BEKTOpa HanpshkeHust U, nog yriamm g1 @z COOTBET-
CTBEHHO. "'eomMeTpuyeckasl CymMmMa TOKOB | 5 # |3, cormacHoe nmepeomy 3a-
koHy Kupxrodba, AaeT BenmuMHy U Hanpasnexve Bektopa Toka |g. Te-
rnepb rnog yrrioM @ No OTHOLLEHMIO K BEKTOPY TOKA |1 CTPOUTCS BEKTOP
HanpspkeHuss Uy . CormiacHo BTOpoMy 3akoHy Kupxrocha reomeTpude-
cKasi cymMma BEKTOPORB HanmeeHmﬁ Uy 1 U, naet BenuuuHy Bektopa
BXO/IHOTO HarnpshkeHus U, KOTOpbIM AOIDKeH pacriofnaratsCs Moa ymOM
@ MO OTHOLLEHWIO K BEKTOPY TOKA |4. :

7. KOHTPOJIEHBLIE BOMPOCHI
7.1. YTO NCHMMAETCs Mo MrHOBEHHBLIM 1 AEVCTBYHOLLMM 3Have-
HUAMY CUHYCOVAAMBHbIX BENMHUH HaNPsPKEeHUs 1 ToKa?

7.2. Kak onpefenutb MakcumaribHOe 3HaveHue (amnnutyay) cm-
HycouaarnsHOro HarpsHkeHus v Toka?
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7.3. Kak paccuuTaTh MOMHOE COMpOTUBRMASHME Lieny Mnpuy rnocne-
[0OBaTenbHOM, fapannenbHoM ¥ CMELLaHHOM CO&,D,IAHGHMFIX BNEMEH-
TOB?

7.4. OObsACHWATE MOPAAOK MOCTPOEHWS BEKTOPHOM AuarpamMmbl
AN Lerm ¢ AocregosatesbHbiM, napanmesfibHbiM 1 CMeLaHHbIM COo-
e/IMHEeHUsX aNeMeHTOB Ha npumepe Baiuen naboparopHoi paboThl.

7.5. Kakue aHepreTudeckme rnpoLiecch! XapakrepusyoT akTusHas
W peakTUBHAas MOLLIHOCTH, KaK OHW PaCCHUTLIBAIOTCA?

7.6. YtOo noHuMaeTcsa nog MosiHOM MOLYHOCTBI NoTpebreHus
IHEPrunN?

7.7. Kak onpegenutbs KO3(PULIMEHT MOLLHOCT SNeKTPUYECKO
uenu? Movemy 1 KaK CTPEMATCS MOBLICUTL €70 ?

7.8. Hanuiuute ypaBHeHusi Mo ETOPOMY 3akoHy Kupxroda ans
SMNEeKTPUYECKON LIEM C NOCHENOoBaTeNbHbIM COeAUHEHNEM 3NIEMEHTOR
Baluen pabotbl B ABYX dhopmax: AudpepeHumanbHon U CUMBONNYE-
ckoit. OGBACHUTE KX (DUNHECKMIA CMBICHT.

7.9. Tlpu KakMx YCMOBMAX BO3HUKAET PE30HAHC HAaMNpPsHKEHWN,
Yem OH xapakrepusyeTcs?

7.10. Kak onpepernuts MH,qurMBHoe COMPOTUBIEHNE KaTyLLKW U
€MKOCTHOe CONpOTMBIIEHNE KOHAeHcaTopa? »
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