CBepx EAMHMYHOE ABYyXKackagHoe npeobpa3oBaHue 3HEpPrum.

SHepauto, KOMopyH Mbl MOXXEM MOoJ1y4UMb M0 HEMOHSIMHbIM OJ1s1 HAC 3aKOHaM, He
sie15Iemces1  3Hepauel U3 HU 4e20, KaK MbIMaroimcsi 2080pUMb CKeNMUKU "8e4YHbIX
deuzameiell”, a sensiemcsi ciedcmeueM peakyuli eHympeHHUX HeJlUHeUHbIX
npoueccos, npoucxodsiwjux e camoli Cpede, okpyxarouwjell Hac.

C.b. 3ayapuHuH.

MpenBBeneHue.

B aTon ctatbe nonbiTaeMcs Bbicka3aTb U AeTarnbHO OObACHUTL HEKOTOPbIE MOMEHTbI
no npmémam Bo3byxaeHus Cpeapl 1 NpuHATUA OT Heé CBepx EAMHMYHOrO OTKMMKA.
OTO Hawwm nornyeckme paspaboTku no "Motneam" Micmanna ABn3o, BEPHOCTb KOTOPbIX
NnoaTBEPAMNU NEPBbIE SKCNEPUMEHTDI.

A cxema 6yget?!

A kak xe!

B kavecTtBe npumepa 6yaeT npuBeneHa cxema yCTPoOMCTBa (Aake ¢ HoMuMHanamm
KomnnekTyowwmx!), KoTopas Nog4 HOCOM Y KaXaoro nposiexarna yxe B TedeHune 19 net!
Mpowno 19 net! N 3a 31O BpeMsi HXU OANH U3 MHOTOYMCIIEHHbIX UCCIiegoBaTesnien gaxe
He YOOCYXUIICA XOTS Obl NonbITaTbCs 00BbACHUTL €€ NPUHUKUN paboThbl.

Heyxenun mbl Takue Tynbie?!

JInbo ecTb Takme, KOTOpbIE AOLLUMN OO0 BCEro 3TOro, HO AENUTLCS HE XOTHT.

He noHnmanun n mbl 4o onpeaenéHHOro MOMEHTAa, Noka B NPOLECCe SKCNEPUMEHTOB He
NoOOLUIIM K HEW «C BOKY», AaXe He 3aHMMAasiCb €to, HO, TeM He MeHee, OHa nosny4una
CBOE [anbHeluLlee pa3BuTme.

BBepeHue.

K cuacTtblo Ha aTon BeTke, BeTke TMI™ npoekta 001J1ab, npnaepxmBatoTcst MbICNn O
Hanuuue Cpeabl 1, B CBA3M C 3TUM, MOHMMaHUS TOro, YTO UMEHHO N3 HEE MOXKHO
NOSTYYUTb SHEPTUIO.

OcHoBHOEe HanpaBrneHne yaenseTcs NnpMémam MMNynbCHOro Bo3aencTensa Ha Cpeny m
UMMYNbCHOTO Xe NpuémMa NpuHATUA oT Heé CBepx EANHUYHOro oTknNuka.

Mpn aTOM MakcuManbHO AenaeTcs Tak, YTobbl MMNyNbCHOE BO34ENCTBUE HE
nepexoansio B konebaTtenbHbIN Npouecc, Aaxe ecnu oH dyaeT pe3oHaHCHbIM!,
PE30HaHCHbBIM B MPUBLIYHOM 151 HAC CMbICIE CroBa.

3aKoH COXpaHeHuUA IHepruu.

ocnoga! He ctouT ynomuHaTtb 06 3TOM 3akoHe, 3akoHe coxpaHeHus aHeprumn (3C3)
«BCyey», TeM bonee npuKpbIBaTbCA UM, A€TanbHO HE NMOHMMAas ero 3Ha4YeHus.



3akoH coxpaHeHunsa aHeprum cnpasegnue ans SAKPbITbIX CUCTEM!!

OtkponTe Bukmuneguto.

Kak Tonbko npounsHocutcsa Tpu cnosa — 3AKOH COXPAHEHUA 3HEPIUW, kak TyT
Xe um conytcTBytoT Aa apyrnx — ans SAKPbITbIX CUCTEM.

[MoaTomy, Ansa Hac He NpeacTaBNAET HAYEro CBEPXbECTECTBEHHOIO B TOM, YTO SHEPIUs
MOXET BblKnaablBaTbCA B OKpyxatowyto Cpefly 1 0QHOBPEMEHHO cnpaBeanvB
3epKanbHbIN NPoLecc — NPUHATUSA 3Heprun n3 Cpefbl.

PaBeHCTBO konmMyecTBa BbIKNaAKU SHEPTUU U €€ NPUHATUSA BbINo bl cnpaBeasimBo
TOMbKO B TOM criyqae, ecnv 6bl 3TOT npouecc 6bin NiMHeeH. A Tak Kak (M AoKa3aTenbCTB
TOMY MHOX€eCTBO!) 3TOT Npouecc HEMMHEEH, TO Y Hac eCTb BO3MOXHOCTb NOSTy4nTb U3
Cpeapbl ONONHUTENBHYIO 3HEPrNi0 (TOYHO TaK XXe Kak 1 BblnoxuTb B Cpeay «6e3
BO3BpaTa») Npu HENUHENHOM BapuaHTe 2+2 Ha MHOro MoXeT ObITb BonbLue 4-x!

OTKpbITbIe cucTembl L n C.

CTtout BONpOC: @ MOryT nNn «aeTantowkm» L n C, nexawme Ha MOHTaXHOM CTofne,
OTHOCUTBLCS K OTKPbITbIM cUCTEMaM? OTO e 3MEMEHTbI C COCPEAOTOYEHHBIMM
napameTtpamu. [lpyroe 4eno — OTKPbITble CUCTEMbI B BUAE KYCKOB NIUHUI B
PE30HAHCHbIX YCTPONCTBAX, UMEIOLLIME TaK Ha3biBaeMble pacnpenenéHHble napameTpsbl,
KoTopble BykBanbHO «kynatoTcs» B Cpege.

Hy, xopoLo, nagHo, A0NyCTUM MHAYKTUBHOCTL L BbIKNaabiBaeT CBOE MarHUTHOE Mone B
okpyxatowyto eé Cpefly 1 NO3TOMY 3Ty MHAYKTUBHOCTb MOXHO OTHECTU K paspsaay
OTKPbITbIX CUCTEM.

Ho émkocTb?! B KOTOPOWM 3aneKkTpuyecKkoe nosie CKOMNOHOBAHO Mexay eé obknaakamu...
Kak €€ OTHECTM K OTKPbITbIM cuctemam?!

OTBeT: TOYHO TaK Xe Kak U UHOYKTUBHOCTb.

OueBuaHo, 4To NpaB B.A. ALIOKOBCKUIA, TOBOPSA O HEECTECTBEHHOW SHEPreTUYECKON
NAOTHOCTUN PU3NYECKOro Bakyyma. [103TOMy 3TOM 3HEPreTUYEeCKOM MNNOTHOCTU XBaTUT U
Ans 00bEMa OMINEKTPUKA EMKOCTHOLLKN, HE3aBUCMMO OT TOrO M3 YEro OH, ANSNEKTPUK,
COCTOMUT: U3 YUCTOrO (PM3NYECKOro Bakyyma, BO34YLLUHOM MPOCIIOMKM UK Kakoro nmoo
Apyroro maTtepuana.

A Kakasi 3aBMCMMOCTb BblKnaablBaeMOW SHEPrMM PeakTUBHOCTLIO OT NepBOHaYanbHON
nopuum aHeproobpasyrLero KOMNOHEHTA, UMEETCSA B BUAY KOHKPETHO B HaLLEM
crny4ae OT TOKa WUn HanpsXKeHus?

CINABA BOTI'Y — HENMMHEWHAA!!! HenuHeliHas, KBagpaTu4dHas.

OHeprus, BblknagbiBaeMas MHOYKTMBHOCTbLIO, MPONOpLUNOHanbHa KBagpaTty 3Ha4YeHus
TOKa, NpOTEKaloLWero Yepes Hee, a 9Heprusi, 3anaceHHasi KoHgeHcaTopoM B
okpyxatwen Cpege mexay ero obknagkamm — KkBagpaTy HanpsXKeHus:.

L x> CxU?
WL = WC = 5




3anvwem 3To0 HeMHOro nHade
- 2 - _ 2
W, =k, *1?; W.=kc*U

rae Kl n Kc - koadduumeHTbl NponopLmMoHanbHOCTU, paBHbIE NONOBUHE HOMUHArNAa
peakTUBHOCTMW.

Touka nepern6a HenMHEMHON (PYHKLUMN.

HaxoxxgeHnsa aTon TOYKK, TOYKM nepernda HennMHenHon (OyHKLMK, yXXe BblknagbliBaroch
B OJHOM M3 MOCTOB BETKMW.

Ho ona uenoctHocTn BOCMNPUATUNA 3TON TEMBbI, eLLé pa3 NnoBTOPUM.

PaccmoTpum, K npymepy, KBaapaTudHyto 3aBUCMMOCTb SHEPrnn No 3apsgy EMKOCTU OT
npuKnNagbiBaeMoro K Hen HanpsxeHus, Puc.1.

WoBt k. |

Puc.1.

HaknoH pyHKUMKN Ha 3TOM rpaduke onpegenseTcs KO3UUUEHTOM
NponopLUMOHanbHOCTU, TO €CTb, HOMUHANOM EMKOCTU. Tak Kak KoappuuneHT
NPONOPUNOHaNbLHOCTN BXOOUT B OOUH U3 YIIEHOB NPOU3BEeAEHUs, TO, ECTECTBEHHO,



€Cnn ero n3mMeHaTb 6e3saTpatHo, TO 3TUM NPUEMOM MOXHO nonyuntb CE addekT.
OTO Tak Ha3blBaeMbIN NapaMeTpU4eCcKnin NPUEM, NCNosb3yemblii B napameTpuy4eckom
pe3oHaHce J1.1. MangenswTtama u H.[4. Nananekcn. 3Tum YyacTn4Ho 3aHnmanucb Cmut
n KanaHagse.

Ho aTo Tema He Hallero pasroBopa, NO3TOMY Mbl €€ OMyCTUM.

Hac uHTepecyet 6onee appeKTUBHbIN MHOXUTENDb — KaK HanpsbKeHe, K TOMy Xe B
KBagpare.

UTtak, Touka nepern6a HenuHeMHOM pyHKUUM A.

Ecnn aHanusnpoBaTtb KPUBU3HY (DYHKLUKN YIIIOM KacaTeslbHOW K HEeW, TO 3TOT yron
KacaTenbHoun 6ygeTt HapacTaTtb OT Hynsa Ao 90* oTHocMTeNnbHO ocK abcuuce, To eCcTb
ocu X Unn B Hallem cny4yae ocu U, HanpsikeHusi B BonbTtax.

HenctBntenbHo, Ha Puc. 2. n3obpaxeH gnanasoH 3HavyeHun pyHkumm ot 0 go 45*
HaKNoHa KacaTenbHOWN.

W, Ox g

a < 45°

Puc.2.

AHanua rpacvka roBopuT O TOM, YTO HA MaHEP XapaKTEPUCTUKN YCUITEHUST YCUNNTENS,
Ha aTom yyacTtke JMHAMWKA npupallenunsa HanpskeHus OyaeT npesbiwaTth
OVNHAMUWKY npupalieHmsi aHeprum no 3apsgy EMKoCTU. [lencteus no 3apsgy EMKOCTH
Ha 3TOM y4yacTke ByayT 3aTpaTHble, 8 TEXHUYECKNE YCTPOMCTBA, BbINOSTHEHHbIE HA 3TOM
npuHumune, 6yayT 3aTpaTHbIe C KN4 MeHbLUEe eauHULbI, TaK Kak aHeprna byaet
BblknagbiBaTbCA 6€3B03BpaTHO B OKpyxatoLuyto Cpeay.



B Touke A, npuknagbiBaemMas K Hen kacaTenbHasa 6yaeT UMeTb yrof CTporo B 45%,
Puc. 3.

W, Ik g

A

a=45°

Puc.3.
OTO roBOpUT 0 TOM, 4YTO [IMHaMmKa NpupalleHnsa aHeprum, byaet pasHa JuHamuke
NpypaLLeHnsa HanpsHXeHUs BCIeACTBME Yero 1 Kna YCTPONCTB, OCHOBAHHbBIX Ha 3TOM
npuéme, byoet paBHo 1.
A panee, Puc.4., Bbinet paboyero y4yactka 3a TouKy nepernba HennmHenHon yHkumn A,
yBeNuYMBaET yrosl KacaTerbHOM CBbilwe 45 1 Hal «ycunuTenb» yxe OyaeTt ycunueaTtb
SHepruio.

W, Ik g
W, ‘l/C
W, B

A
a > 45°
U, g, U ,’B
Puc.4.



KctaTtun, obpatute BHMMaHue Ha 1o, 4To [JoHanba CMUT CBOM KaTyLLKM Ha3blBan He
MHa4ve Kak Step-up, 4YTO 03Ha4YaeT — noBbIWaTb, ycunmeatb! Puc. 5.

0 to mains voltage 0 to 9,000 volts
e 60 Hz 35.1 kHz
Mains
'urult|age ‘ Ete&p
L1
Heon-tube == TC2 [
Inverter :@: iver RZc Eg TZ}IFBH"J
Variac % O
Spark L2 L
a :
12V 1 aap
Puc.5.

locnopga! Hy, BKknounTe, HAKOHeL, CBOK TEXHUYECKYIO ddaHTasuto!

HeyXenun HMKOro He MHTepecyeT 3TOT Yy4aCTOK XapaKTEPUCTUKIN?

[MocmoTpuTe, Kak oHa BENWKONENHO B3METaeT BBEPX, AOBOASA Yron KacaTeNbHOM YyTb
nv He go 90!

A npupatlleHue HanpsKeHUs npym 9ToMm — MusepHoe!

BoT Ha kakux gnanasoHax u oTpeskax pyHKUMn cTouT nopaboTtatb, ecnv gaxe npu
3TOM NpUAETCA Ne3Tb B KB.

BoT rge cnpsiTaHa xanaeal, napgoHbTe 3a Hal Noxon paHuy3cknun — Ceepx
EanHnyHocTb!

M TyT BO3HMKAET PE30HHbIN BOMPOC: Aa Heyxxenu, Bbl, yBaxxaeMble aBTOpbl, MOXeTe 3TO
AokasaTb NGO pac4ETOM, a ny4lle BCEro NoCTaHOBKOM onbiTa?!

OTtBeT: nerko!

CmoTpum dounbm 1 obpaliaemM BHUMaHME Ha TO, YTO KaTyxa npu nepBoOM HEMOSHOM
paspsge 6atapen EMKOCTEN NETUT HAMHOIO BbILLE, YEM NPU BTOPUYHOM U
OKOHYaTesnlbHOM €€ paspsge 4o Hyns. http://www.youtube.com/watch?v=M9z5 sOc6hw




OTO KaK pas TOT BapuaHT Korga «CMOTPUM, HO HE BUAMMY, TaK Kak HET HUKAKOro
MOHATMSA O TOM, YTO MOKa3bIBaOT. A NOKa3bIBalOT TO, YTO K MHOAYKTUBHOCTM B NEPBOM U
BTOPOM CIly4ae npuKnagbiBatoTCs MOYTU YTO O4MHAKOBLIE 3HAYEHUS HANPS>KEHWUN OT
nepBoHa4YanbHOro HanpskeHus 3apsaa batapen EMKOCTEN, a aHepreTmyeckmi bonee
YyeM HarnagHbIM aPEeKT NonéTa KaTyLWKN — pasHbIN.

M kak paccumtatb 3T0?

BoobLe-To 370 fOoKa3biBaETCS TEOPEMOM C YETKMMN MaTeMaTUYECKUMN BblKnagkamu,
onpegensitowmne rpaHnYHbIE YCIOBKS NO 3apsaay U HEMONMHOMY pa3psay EMKOCTH, YTO,
Nnonb3yscb cny4yaem, ob 3ToM B nNybnivkaumm aTon cTaTbh 3a8BNsSeM Tak..., Ha byayliee.
Ho 60MbLUMHCTBO, YMTalOLWME 3TU CTPOKU U TaK «LLapaxarTcs» OT NPUMUTUBHBIX
dopmyn 1 rpadnKoB, HE TOBOPS Y>Ke O MaT. BblKnagkax, (K CoXXaneHuto, NpuHaanexmmv
K TOMy «MaTtepuany» uckatenen, KotTopbiin nmeemMm, OAHOBPEMEHHO HE BbIHOCHA CaMMX
cebs 3a rpaHuMLUbl 3TOro «MaTepuana»), No3aToMy AoKa3aTenbCTBO OyaAeT BbIMNOMHEHO Ha
npumMmepe, KOTOPbIN, KCTaTh, MOXET NOCAYXUTb B AanbHENLWEM A5 NPaKTUYeCKoro
pacyérTa.

CE 3¢ hekT, ocHOBaHHbLIN Ha 3apsage u paspsane EMKOCTU.

NTak, HaYHEM.
CwmoTtpum Puc.6.

W, Ix g
W, C
W, B
C =10 mk®
A
U, g, U :B
Puc.6.



Cwmbicn gokasatenbCcTBa CBOAUTCS K Crieaytolemy.

Ecnu po3apaantb EMKOCTb € HanpsbkeHusa U1 go HanpsxxeHua U2 Ha
onpeaenéHHoOM y4yacTtke (Ans oTNMYHUKOB Yy4EOLI NOBTOPSieM NATLIA pa3 — Ha
onpeanenéHHoM yyacTtke!) eé HefIMHEeMHOW XapaKTepUCTUKU U cneunanbHbIM
MCTOYHUKOM NUTaHUA (ONATb ANA OTIIMMHUMKOB — cneuunanbHbIM UCTOYHUKOM
nuTaHua!), To aHeprus paspsana c U2 no U1 6yaeT npeBbilaTh 3HEPruko 3apsaa ¢
U1 po U2.

[okaszaTenbCcTBO, a BepHee 06bsACHEHME TOro, NOYEMyY KaTyLlka B NepBOM noseTe
B3reTena Bbille, YeM BO BTOpOM ByaeT Hmke. OTMeTUM, OgHaKo, YTO cHavana 6bin
pacyeT, a NOTOM Yy>Ke NPaKTUYEeCKNIN SKCNEPUMEHT. Tak YTO Takoe KONMMYecTBO
€MKocTeln B baTapee, KOTopble Bbl Habntoganu B hunbme, NoKynanochb He «C Aypy».
J[lokasaTenbCcTBO.

Bepém Ha Bckngky émkoctb B 10,0 MKD.

3apskaeM €€ 0o HanpsKeHUs (rpPaHMYHbIE YCITOBUS HAMM YXXe pacCcymMTaHbl 3apaHee,
MOXeTe npoBepuTb camun, gonyctum, ¢ 1000B Hudero He nonyyutca!) — 2000B.

Torpa aHeprus 3apsina 6yaeT paBHa

W C+UZ 10 107°%20002 10x107°x*4*10°
2: = =

2 2 2

= 20/x

Paspsanm EMKOCTb, JONYCTUM Ha NepBUYHYO OOMOTKY CeTeBOro TpaHcgopmartopa, Ha
220B.
OcraBlascs aHeprusa B EMkocTn byaert:

w C+U? 10% 107°x1780%> 10x107°=%3,17 = 10°
1 = — —

2 2 2

= 15,85/Ix

Ntoro cnutaa aHeprusa W2 — W1 = 20 — 15,85 = 4,15[0x.

XopoLuo, Torga CKOMNbKO MOXET COCTaBUTb SHEPrna golapsiga?

UTo6bl OTBETUTL HA 3TOT BOMPOC, NPpoAenaemM MbICIEHHbIN TaKkoW NPUEM.

3apagum émkoctb HommnHanom B 100,0mMk® oo 220B n «Haxnoby4nm» e€ Ha YacTUYHO
paspsKEHHY0 HaMU éMKOCTb HOMUHaNoM B 10,0 MK®, HO yXe paspsiKeHHYI0 Ha Te Xe
220B. Torga B 9TOM crnyyae BenuyuHa HanpspKeHUs BOCCTAHOBUTCA 0 paspsigHon, a
Mbl OygemM nmeTb NpubnuanTenbHoe 3HavyeHne 403apsagHON SHEPTUN.

TyT Xe NoAcCHeHus.

Boobuwe-To 3apsaTb HOMMHAr, NPeBbILAaLMA Halw OCHOBHOM Ha NOpsSiAoK, Aero He
GnarogapHoe, Tak Kak Tyga Hago BnvBaTh B 10 pa3 6onbLue aHepruu.

Ho Bbl cenvac no4yBCTBYETE «CUAY KBagpaTta», Nerko npesblLLatoLLyto BCe 3TU
3arTparThl.

HomuHan xe B 10 pa3 Ham Heob6xoaMm Ansi TOro YToObl CUMIBHO HE «3aBanuUTb»
HenuHerHyo gyHkumo émkoctn B 10,0Mk®, Puc.6. Tem cambiM ocTaBnsas npexdHue
rpaHuyHble ycnosua ansa Ul,U2, W1 n W2. OHu, npaBaa, CMECTATCS Ha AECATYH0



YyacTb, YTO ANA HALLEro NHXEHEPHOro pacyéta He KpUTUYHO.
OHeprna émkoctn B 100,0 mkd, 3apsikeHHas go 220 B coctaBuT:

C+U? 10+ 1076%2202 10 %1076 * 4,84 = 103
Ws=——= 2 - 2

= 2,41/

Takum o6pasom, YMCTbIV NPUPOCT 3Heprum ByaeT: 4,15 — 2,41 = 1,74 [Ox.

K cnoBy ckasaTb, 4TO ecnun 9TO AeNCTBME NPON3BOAUTL C YacTOTON «CMblkaHusi» 100
pa3 B cekyHay aAns opMmnpoBaHnsa NpoMbILLIEHHOM YacToTbl B 50 My, To 3HaveHne CE
KOHEYHOM MOLLHOCTU C NPUMEHEHMEM EMKOCTM Bcero nuiwb Ha 10,0 mkd cocTaBuT:

1, 74 Ix x 100 = 174 Br.

Ecnu gonyctntb TO, 4TO Ha «camo3anuT» BEPHYTb 74 BT, 4TO BNONHE [OCTATOYHO,
Jaxke ¢ NIMXBOW, TO «4nucTak» coctasut 100BT.

Cornacutecb, 4TO HENJTOXON XanaBHbIN (TbAy Thl, ONAThL), CBepX EANMHNYHBIA HOYHUK,
moLyHocTbio B 100 BT.

A Tenepb paspelumnTe NpeaBapuUTenbHO «NOCTydaTb NO pyyYkamy O6yayLmMx KpUTUKOB
3TOro pacyeta, gabbl, kak ckazan Octan beHaep, «He nananu XpycTanbHY0 MeJTy
Hallero geTcTBay.

Peub kacaeTtca nocnegoBarternbHoro BkntodeHnsa émkocten B 10,0 n 100,0 mkd.
[MoBTOPSIEM: 3TO MbICNIEHHbIA 3KCNEPUMEHT, CBOEOBPa3HbIN SIOrMYECKUIA NPUEM.

XoT4 Takne kommyTaumm B Aobbium CE ncnonbasytoTes, cMoTpum nateHTol M.B.
3ybkoBa.

Ho onaATb — 3TO He Halla TeMa M He Halla CTe3sl.

[o3apsag EMKOCTM AOMKEH NPOU3BOANTL MCTOYHUK MUTAHUA C KpyTonadarLwen BonbT
aMnepHON xapakTepucTukomn, KotTopomy «cyrybo no bapabaHy» 3apsbkatb Ha 220B unu
Ha 2000B aTy éMKoCTb. Kak HM CTpaHHO, XapaKTepUCTUKM TaKUX NCTOYHNKOB
COOTBETCTBYIOT XapakTepUCTUKaM TaK Ha3blBaeMbIX HEOHOBbIX TPAHCHOPMAaTOPOB,
npegHasHa4YeHHbIX ANs NUTaHWUsS peKnamMHbIX HEOHOBbIX TPYOOK.

Torga B 3TOM criyd4ae MOXHO MpeanofnoXnTb, YTO SHEpPrna Jo3apsaa eweé MoxXeT bbiTb
MEHbLLIE HaLlero nNpeanonoXeHuns noytn 4to B Te xe 10 pas. Ha ocHoBaHuu 3TOroO,
MOLLHOCTb Hawero CE HoYHMKa Bo3pacTeT

(4,15 -0,241)x100 = 390 BT.

BospacTtéTt Ha 390 — 174 = 216 BT, 4TO, cornacutecb, Ansa KOHOEHcaTopa BCEro NuLlb
B 10,0 MK® AOBOMNbLHO TaKN HE MI10XO.

KoadhpmumeHT npeobpasoBaHna nepsoHadvansHom aHeprum byaet: 390 : 24,1 = 16 pas.
C y4éTtom Kna HeoHHMKa B parioHe 60%, koadhdmumeHT npeobpasoBaHus
nepBoHa4ansHon aHeprum coctasuT: 390 : 38,56 = 10 pas, 4TO NepebuBaeT BCAKUN
NMHTepec K aToMy crnocoby nonyyeHus CE aHeprum.

HanomHum, yto y T. KanaHaase B ero NpuH 6okce koadhpumumneHT npeobpaszoBaHnsg
3Heprum coctaenseT: 5000BT : 40BT = 125 pas, 10 ecTb B 12 pa3 6onbLue Hallero
cnyyasi.

EcTb N BbIXOA U3 CNOXUBLLETOCA NONOXEHNA?

Ectb! 310 KackagHoe npeobpasoBaHue aHepruun! B aToM BapuaHTe npu
nocrnegoBaTenibHOM NoKackagHoOM nNpeobpasoBaHUM 3HEPTUKU, KOIPPULNEHTDI
npeobpasoBaHNA KaXKaoro Kackaga nepeMHoXatoTCA.



A cxema rge?!

BoT oHa, muneHbkas, BolapaHHasa U3 nateHTta JoHanbga Cmuta u gatupyemasa 1994
rogom.

Pe3onupyromast DIeKTPOMATHHTHAS _JHEProcHcTeMa

Zaneka na narent 1994
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Power Sourue R«1 Geicell, 12 Volt, 7 Amp TTr

D-1 Kxok back protzcticn for L -1
1.,-1 Bertones, NIS - 1203, canstant burn heot
Tube transiormer, Bertonez, Boston, M3
Power Conditetter- C -1, Capagitor or Capaciiar Bank, 8,000 mierafarsds
for 480 wcls DC. R- I, Resisler used to set elecTon
pump rate, frequoncy of the capacitor. Maintains the
Jesired wltage level requied © opeiaty the system,
Voltage Control V-1, Vanstor, limits the voltage as required for
the Output Trandormer 1, -2, { 480 V @ 60 Aaps)
Culpuwt Transformer. Isclation Tepe, (L=2 7 1L-3) with R -2 { resistar )
correcting Lhe output frequency to 60 CPS,
being 60 Ul and 60 DN (120l ). ( 288 KVA )
Usehd Tiuing Fornaolas:
T = frequency  in cycles per second
€ = capaciance in microtarads
L = lodewtarce i mullienenes
R = resistance i obms I

Therefore: T =RC and T= —8
R

WCTOYHMK MuTaHuA: B-1 - Barapes 12B 7AM4; D-1 - [lwoa ana 3awmTel 0T obpartHsix WMnynscos; L-1 - BB
TpaHcopmaTop ANA HEOHOBLIX Namn
KoHauumoHupoeaHue mouHocTH: C - 1 - KoHgercartop Unu Habop, 8000 mkd 4808 ANA NOCTORHHOIO HaNPSXKEHNA,
R-1 - pesucTop ANA MOATOHKWM CTENEHW NOAKAYKWM ONEKTPOHOB M YacTOTel NyNsCauMi Ha KOHAEHcaTope,
NoAAERKUBAET HyXHOe pabouee HanpAXeHWe.
YnpaeneHue Hanpskeuuem: V-1 - Bapuctop (4808 Ha 60 amnep), orpaHn-uBaeT HanpaxeHue AN BXoAHON 0BMOTKN
L-2 TpaHcdopmaropa
BbixopHon TpaHcdopmaTop: uzonupyiolero Tuna (L-2/L-3) - 28,8 KBA, ¢ peaucTopom R-2, KOPPEKTUPYIOLLUM
yacroty 120 Iy (60 nynbcos + 1 60 NyNLCOB - B CEKYHAY) Ha BLIXOAE TpaHcdopmaropa NoA HywHYIo BO BTOpUYKe /
Harpyake (60 My)
MNonesHan popmyna AN pacyeTa YaCTOTHO-BPEMEHHBIX NapaMeTpoB:
T=R*CuT=LR, raeT - vacrora 8 My, C - eMKOCTL B MKD, L - HHAYKTUBHOCTL B MUNNUreHpu, R - conpotveneHue 8
Omax

Mepen TeM Kak paccMoTpeTb €€ NnpuHUMn paboTbl, CHaYyana npegnaraem getanbHo ¢
Hen 03HAaKOMUTbLCS, Tak cKasaTb NPOBECTM adanTaluMoOHHOE BOCNPUATHE.

O6paTtute BHUMaHMeE.

3as3eMneH ToNbko HEOHHWK 1 BapucTop V1, orpaHn4MBaloLLnin HanpsbkeHre 3apsaa
émkoct C1 1 ogHOBPEMEHHO CnacaroLunin CXxemy OT pasHoca.

UTto kacaeTcs camoro KoHAeHcaTopa n TpaHcgopmaTopa To, TO OHM «B3BELUEHbI B
npocTpaHcTBe». TpaHcdopmatop To pasgenuTenbHbll C JOBOSIbHO Taku NPUITMYHON
MOLLIHOCTbIO B 28,8 KBA.



[10BOMNbHO Takn 1 NpunuyHbii HoMmuHan C1, paeHbin 8000,0mk® Ha 480B. O6paTtute
BHMMaHWE Ha TO, YTO 1 BapUCTOP MMeEET nopor cpadaTtbiBaHus B Te xe 480B.

A Tenepb noexanu.

MpuHuun nonyveHna CE adpdpbekta B 3TON CXeMe — 3TO paCCMOTPEHHbIN paHee
NPUHLMN PasHOCTUN AHEPrun go3apsaga M 4HacTUYHOro paspsga €éMKoCcTU. EcTecTBeHHO,
YTO 3Ha4YeHus He BbibpaHbl «OT Banabl», a npeaBapUTENbHO TWaTeNbHO
paccyMTbIBAOTCA C YY4ETOM HaKITOHa HENMMHENHOW aHepreTndeckon oyHkumm, Puc.1. -
Wc = Kc x UM2.

Mpn aTom pacyéte doHanbg CMUT BbinT OrpaHNYeH MHOXUTENEM KaK HanpshkeHne ns-3a
npeaenbHoro paboyero HanpsbkeHms éMkocTu. Noatomy, Ans Toro YTobbl «3agpaTb»
paboynn HENMNHENHBIN y4acTOK OYHKLMN eMYy HUYEro He OCTaBasnoch AenaTb Kak NonTu
Ha yBenM4yeHue NepBoro MHOXUTENs — KoadduumeHTa nponopumoHansHocTn Kc, B
KOTOpbIN BXOOMUT HOMUHAIN KOHAEeHcaTopa.

BoT noyemy aTtoT HomMuHan goctur 3HavyeHnsa B 8000,0mkd.

[anee.

Bo Bcex naTeHTax, 6yab-TO «HaWmn» UnNn «BypXKYNCKNE», eCTb NIEMEHT 3aLUUThI.

YUTto-To KanaHagse 4o cux nop HUKTO He MOBTOPWUI, ONMPasiCb TOMbKO Ha ero naTeHTbl.
Tak 1 TyT. QNeMeHT 3aWmnTbl NpegHaMepPEeHHO «BbINAYMBaETCA».

9710 gmoa D2, 0 KOTOPOM He cKa3aHO HU CnoBa, NOTOMY YTO 3TO He Ano[, a NOPOroBbIn
3M1IEMEHT, HanpuMep - ANHUCTOP NO nopory cpabaTbiBaHUA 6nM3kMM K BenudnHe 480 B.
Mpumem ons NPUKMOOYHOrO pacyéTta cxeMbl ero 3HavyeHune nopora cpabatbiBaHNs —
470B.

N cMOTpuM, 4TO B UTOre nony4vaetcs.

HeoHHuk 3apsikaeT koHaeHcaTop C1 oo 3HaveHus cpabaTtbiBaHWs AMHUCTOPA, TO €CTb
0o HanpskeHust 470B. Toraa aHeprns 3apsga EMKOCTU COCTaBUT:

C*U? 8000+ 1076 +470% 8000 * 107 * 0,22 * 10°
We=—5—= 2 B 2

= 880/«

Mo gocTmkeHun HanpsbkeHna 3apsaga émkoctn B 470 B, npobuaetcsa guHmuctop D2.
lMocTosiHHas BpeMeHn MHAYKTMBHOCTU L2 1 R2 BbiOpaHa B TakMx npegenax, 4o
BENUYMHa paspsaa EMKOCTM 3a 3TO BpeMs onyckaeTcs Tonbko Ha 110 B, ctaHgapT
CLUA no HanpspkeHuto ceTu 1 pabodee HanpsikeHue NepBMYHON OOMOTKM L2
TpaHcgopmaTtopa To. Nocne yero cpabaTbiBaeT MOMEHT caMOMHAYKLUMK L2, KoTopas
3aKkpbiBaeT anHuctop D2.

Takum obpasom, B nepBUYHON 0OMOTKe L2 MAET NpssmMon 1 06paTHbIN LLLENYOK,
HasbiBaembIn [JoHansaoM CMUTOM Kak «MynbCy», a 3HayeHue pesnctopa R2 AomMKHO
npwn 3TOM PacnpoCTPaHATLCA Ha ABA MOMEHTA: MOMEHT pa3psaa C1 (B anemeHT
AOMNOSTHUTENBHOM HACTPOKMKM BXoaUT 1 R1), Bcero nuwb Ha HanpsbkeHne 110 B n
MOMEHT POpPMUPOBAHNA ONNTENBHOCTU B 3HaYeHne 1 : 120 = 8,3 mcek, ANIMTENbHOCTb
nosnynepmvoga npoMmblILfeHHON YacToThbl B 60 Iy,

3HayeHne cHATOW 3aHeprum ¢ émkoctn C1 cocTaBurT:

C+U? 8000+ 1076 +360% 8000 * 1076 * 0,13 10
Wi=——= 2 - 2

= 520/Ix
WcHT = W2 — W1 =880 — 520 = 360 [Ix.
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OTa 9Heprnsa NporoHAeTcs Yepes NnepBUYHY0 0OMOTKY TpaHcdopmaTopa To ¢ YacToTomn
Tonbko 60 NynbLCOB B CEKyHAOY (BTOPOKM nonynepuos — 3To obpaTHbIN XO4
CaMOMHAYKLUUKN, B KOTOPOW B Ny4LLEM criyyae "3epkanbHoe" oTpaxeHune aHeprum byget
COOTBETCTBOBATb 3aTpayeHHOM), NO3TOMY BCA MOLLHOCTb Ha Bbixoge 6yaet: WcHT x 60
=360 x 60 = 21,6 kBA.

MNoyemy 3HavyeHne mowHocTn 21,6kBA He coBnagaeTt ¢ MOLLHOCTBIO 28,8 KBA,
npumMeHéHHon CMUTOM?

Ha 910 ecTb ABe Npu4mHbI.

MepBaga. Mbl ons npoesefeHNs nNpeasBapuUTenibHOro pac4yéta 3aHn3um nopor
cpabaTbiBaHNSA noporoBoro anemeHta D2 Ha 10 BonbT. [Ina HENYHENHOCTKM B KBagpaTe
— 3TO MHOroBarTo.

BTopoe. O4eBnaHo, 4To CMUT BbIOpan yxe rotoBbl TpaHcdopmaTop 13
"rocTmpoBaHHOro" psiga kakom nmbo mpmel Ux Bbinyckatowme. Noatomy Gnuxkanwee
3HayeHue K 3HayeHuo 21,6kBT — aT1o 28,8kBA.

MO>HO KOHEYHO 6bIno 6bl NocYMTaTb M 3HAYEHNE SHEPTUN, Bbl4aBAaEMON HEOHHNKOM.
Ho ans Toro, 4tobbl He 3acopsTb TEMY, 3TOroO AenaTtb noka He Byaem, ckaxem nuLlb
OAHO, YTO 3TOT BOMNPOC AeTarbHO ByaeT pacCMOTPEH NO3Xe.

KackagHoe npeobpa3oBaHue aHepruu.

Ha BeTke 'MI" npoekTta 001J1ab paccmatpuBaoTcs npuémMbl Bo30yxaeHna Cpeapl
WHOYKTUBHOCTbLIO M NPUEMBI NPUHATKS M3 Cpeabl OTBETHOMO OTKIMKA.

TOK B MHOYKTMBHOCTb BKa4YMBaeTCs pa3psiioM EMKOCTU, Tak Kak EMKOCTb CNocobHa no
CBOMM XapaKTepucTnkam oTaavm 3anaceéHHOM 3HEPrm Ha MHOro NPEBOCXOAUTb BCE
N3BECTHbIE UCTOYHUKN, POPMUPYSA HA OQHOM M TOM XKe 3HAYEeHUU Pa3HOCTU
pa3psaAaHbIX HanpsXXeHUn pasHble ypoBHU JMC. [pu 3TOM yKe HekoTopble
nccnegoBaTenu genarT NonbITKy no goctmkeHnto CE adpdpekTa.

Bca npenectb 3TUX 9KCNEPUMEHTOB 3akrto4aeTcsa B TOM, YTO MAET npopaboTka
WHOYKTUBHOCTW.

Kak nonyuntb CE adhpekT Ha fo3apsige n HenosiHOM paspsife EMKOCTU, eCTECTBEHHO,
YTO rpaHuLbl MO BEMNYMHAM HANPSKEHUS U HOMUHAN EMKOCTW NpeasapuTenbHO
NpPOCYUTaHbl — Mbl YK€ YaCcTUYHO 3HaeM Ha npumepe [oHanbaa CmuTa.

Ho kak aTo caenaTtb Ha MHAYKTUBHOCTN?

OueBngHO, YTO TakKMMM e NPUEMaMMN U NOOX0O4aMU, KaK N HA EMKOCTU, TaK Kak
HenMHenHaa PYHKUNSA SHEPIrUn, HO yXKe OT ToKa — UOEHTUYHas!

MoaTomy, Mbl MOXeM 3acTaBuTb BblpabaTtbiBaTb CE aHeprnto n MHAYKTUBHOCTb,
KOTopas B OTNINYME OT SHEPrumn KOHAEHCATOPa, BbIKNaAbIBAETCA B OKpyXKatoLlee
NPOCTPaAHCTBO B BUAE MAarHUTHOrO NOs4.

K TOMY X€, OTKpbIBAOTCH BENMKOMNENHbIE BO3MOXHOCTM 1 BapuaHTbl CHATUSA U3MULLKOB
3HEeprun Yyepes MarHUTHoOe nore, co3gaBaemoe KaTyLwKon. B HEM npocTo Hago
pa3MeCcTUTb BTOPUYHYIO, CbEMHYLO. Kak BUOUTE, 3HEPrui0 C KOHAEeHcaTopa Mbl MOXEM
CNUTb TONbKO «ranbBaHUYEeCKNy, TO eCTb Yepes NPOBOAHMK LIenu, a B BapuaHTe
WHOYKTUBHOCTU — 4epe3 MarHMTHoe rnorne.

A ecnu ewé nepBOHa4YanbHy 3HEPrUIO ANA UHAYKTUBHOCTU (hopMMpoOBaTh
«NpPUBYTKOM» C KOHAEHcaTopa, a caMy MHAYKTUBHOCTb TaK Xe 3acTaBUTb
BbigaBatb CE, To kOHe4YHasa 3Heprua 6yaeT Kak BapuaHT Npon3BeaeHUs nepBom
Ha BTOpyro. B 3aTOM 3akntoyaeTcsa NpuHLUMN KaCKagHOro npeo6pasoBaHunA
3Hepruu.

12



Bcé Obl HM4ero, ga oAHO CNOXHO: B OTNINYME OT EMKOCTU, HaNpsiKeHne Ha KOTopou
MOXHO 3aMepuUTb 1 Ha cnegyLwmn AeHb, B UHOYKTUBHOCTU MPOUCXOOAT AUHaAMUYecKue
npouecchl. 3amMepsiTb UX 1 ONepupoBaTb MU HYXXHO «TYT N cernyacy!

OaHOBpPEMEHHO 3TOT NOAX0[ BbI3bIBAET CIIOXHOCTb B (POPMUPOBAHMN NPOMbILLSIEHHOM
yacTtoTbl B 50 U, TaK KaK NOBbILLEHNE KONMYECTBO LMKIOB B CeKyHAY, Bbi3biBatowmx CE
3 eKT, 3HAUNTENBHO yBENMYMBAET KOIPPUUMEHT npeobpasoBaHnn SHEPrnn
cuctemon. MoaTomMy OT 3TOr0 MOMEHTa U Aanee Mbl He Byaem 3auunknmBaTbCa Ha
npombiLieHHon YyactoTe B 50, Tak Kak B Ka4yecTBe UCTOYHUKOB XxpaHeHus CE
9Hepruu, BbigaBaemMon NHOYKTUBHOCTbLIO, OyayT akkymynatopbl nnbo cynep
KOHOeHcaTopbl. A BOT yXXe dhopMMpOBaHUE NPOMbILLNIEHHOM YacTOThl NpeSoCTaBuM
BCEBO3MOXHbIM MHBEPTOPAM.

Monb3ysack cnyyaem, MoXxeTe oLeHUTb TanaHT [JoHanbaa CmuTa, KOTOpbIv B
paccMaTtpvBaemoMn Bbile cxeme cpasy Bbigan 60 My,

KctaTtun, hopMmmnpoBaHme NpoMbILLIIEHHON YacTOTbl HAAO AefaTh TOSIbKO B TOM crnyyae,
ecnun Npnbopbl NOTPeBUTENA «3aTOYEHbI» NOA HEE.

[na dyaywero aBToMobumnsa unm MOTOPHOM NOLKN BCE paBHO, KaKMM HanpsiXeHUEM,
TOKOM W YacToTon ByayT nuTaTbCs UX nMnynscHble CE MoTopbI.

NTaK, MHOYKTUBHOCTb.
CTpouM rpacmk HENMHENHOW (PYHKLUKN SHEPTUK, BbIKITaAbIBAEMON MHAYKTUBHOCTLIO B
okpyxatowyto eé Cpegny, Puc.7.

W, Ik g
W, C
W, B

|1 Iz |,A

Puc.7.

Kak Bugute, nony4yaeTca oauH K OgHOMY, Kak U Ha Pn1c.6., HO cxoAcTBO MNpu 3TOM He
NorHoe.

BosHukaeT Bonpoc: 4Yto genatb ¢ Toukon B?!

Ecnu no aHanornm ¢ EMKOCTbIO B HEN OCTAETCSA OCTAaTOYHOE HanpsiKeHue n ansa
noaaepXaHus 3Toro HanpskeHust He TpebyeTcsl CTOPOHHASA SHEPIUA, TO NogaepKaHne
TOKa |1 B MHOYKTUBHOCTU — 3TO npsimble 3aTpaTbl! O4eBngHO, YTO NPUEMBbI CTaTUKK
3gecb He npoxoaat. OueBngHo, 4To «ykony» Cpeabl oT Toukn B go Toukm C Hago
npoBoAnTb Ge33aTpaTHbIM NPMEMOM, a OTKNMK Cpeabl oT Toukn C go Touku B
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NPUHUMATDL KaK CYLLECTBEHHYIO N OENCTBUTESTbHYIO 3HEPIUIO.

BoagencTteue: « ykony -- 6e33aTpaTHbI, OTKIIUK — OENCTBUTENbHbIN!

Kak aTto coenartb?

Cam 1ok cobou npeactaensetT | = dqg/dt. A HopMmanbHbIMK ClOBaMy — NPOABUXKEHMWE
orpaHu4eHHoro o6bEéma 3apsga B eanHNLY BpeMEHU. TO eCTb, eCrv Mbl MO NPOBOAHWUKY
WMHOYKTMBHOCTU Byaem aBuraTb C pasHOM CKOPOCTbIO OAMH U TOT e 06bEM 3apsaa, To
N NOJSTY4YMM pasHble 3Ha4YeHUS TOKOB.

Kasanocb 6bl, YTO B COOTBETCTBUM C rpadpnkom Ha Puc.7., 4oCcTaToyHO NpoBEeCTU
NMHEeNHoe HapacTaHue Toka B UHOYKTUBHOCTU OT HYNSA 0O PaCYETHbIX rpaHuL, ydacTka
HENIMHENHOWN SHEPreTUYEeCKon PyHKLMK, Kak Mbl ykoriom Cpefbl cmoxem 3auenute CE
3Hepruio.

3auenuTb TO Mbl CMOXEM, HO OHa MFHOBEHHO pacTpaTUTCS Ha «3aTpaTHOM» y4yacTKe OT
TOYKM nepernba yHKuun A o Hyns.

Kak 6bl TO HM ObIfo, HO ABUXEHME TOKA OT HyNsi 40 TOYKM A HENUHENHOW (PYHKLUK
3HEeprMn — 3To Bcerga 3aTpaTHbI NPOLIECC, eCNnK AaXe 3TOT NPoLecC opraHn3oBaTb
CE «npunbyTKOM» C €MKOCTU, YacTb SHEPTUN BCE PaBHO YNOET B NPOCTPAHCTBO, YTO
Aenatb 9TO KpanHe He KenaTesfibHO, Tak Kak NepBbli MHOXUTENb ABYXKacKagHoM
cucteMmbl no CE pesko yMeHbLuaeTcs.

CE aheKkT ¢ MHOYKTUBHOCTM Mbl MOXEM NOSYy4YMTb TOMbKO nocne ykona Cpenbl
MarHUTHbIM NOJSIEM, BbIMNOSIHEHHbIN TOKOM MHAYKTUBHOCTM B CTPOro 1 3apaHee
pacCUYMTaHHbIX rPAHNYHbIX NPeaenoB ero BESINYMH.

B cBs13M C 9TMM BbIpUCOBLIBAETCS CrieayroLlas KapTuHa.

Mo MHOYKTMBHOCTW LOMMKEH TeYb Kakom NMBOo nepBoHaYarbHbIN TOK, HO CBOUM
MakCMMarnbHbIM 3HA4YEHNEM AOSMKEH NPEBbIWaTb TOUKY nepernba dyHkumnmn A, 6onee
TOrO, ero XenatenbHO BOrHaTh B TOYKY B, 3aTeM Hy)XHO KpaTKOBPEMEHHO €ro YyCKOpUTb,
NpPUYEM CKOPOCTb YCKOPEHUSA OOMKHA 4OCTUYb 3HAYEHUSI TOKA HENMMHENHOrO y4YacTka,
obo3HayeHHoro kak C, Puc.7..

YcKopeHue Toka B 3TuxX npegenax Boblnoxmnt CE noBbILLEHHYO SHEPINO B BUAE
MarHUTHOroO NONs B OKpyXatoLlee npoctpaHcTBO. OCTaéTCs TOMNbKO 3Ty SHEPIUIO CHATb
B BMAEe CaMOMHAYKLUN Ha OCHOBHYH MHAYKTUBHOCTL (3epKaribHoe oTpaxeHue!), nubo
BTOPUYHOW, pa3MeLLEHHON B NOSfe NepBUYHON.

Mpuémo moxeT BbITb MHOro. Ho oguH 13 npMémoBs aToro 6e3saTpaTHOro YCKOpeHUs
6bIn npeanoxeH VMicmannom ABn3o — Kak KpaTKOBPEMEHHOE KOPOYEHNE
WMHOYKTMBHOCTHU, C Yero n Havyanacb pabota setku M.

PaccmoTpum oguH apxy BaXKHbI MOMEHT.

Kak Ha npakTuke MeToAOM KOpOYeHUs opraHM3oBaTb B UHOYKTUBHOCTU MOLLHbIV
NMKoBbI Bpocok Toka? Beab aToMy OpOCKy TOKa NPenaTCTBYET OMUYECKOE
COMPOTUBMEHUNE LIENU, B KOTOPOE BXOOUT HEOTHEMSIEMOWN HYaCTbio U OMUYECKOE
CONPOTUBNEHNE NHAYKTUBHOCTU, HE CHMTAs €€ peakTMBHOro conpoTmereHmns. Kak Obl
Mbl HE YMEHbLUIANIM OMUYECKOe CONPOTUBIIEHUE KITHOYa, MPOBOASALLIErO KOPOYEHUE,
MEeTOLOM NnapaninenbHOro BKNoYeHUs MOCHETOB, OMUYECKOE CONMPOTUBIEHNE
WHOYKTUBHOCTW ecTb MU ByaeT Bcerga, gaxe ecnu e€ n3rotoBuUTb U3 305710TON NPOBOJSIOKU
NOBbILWEHHOro AnameTpa. ECcTb nn Ha npakTuke NPMEM NO YMEHbLLEHWUIO 3TOro
OMUYECKOro CONPOTUBMNEHNSI MHOAYKTUBHOCTU KPOME HAaMOTKWN €€ NUTLEHapaToM,
KOTOpPbIN, KCTaTn, N He Bceraa cnacaeTt? PaccmoTpum cHavyana BapuvaHT YMEeHbLUEeHUS
OMUYECKOro COnpoTUBIEHNS, (B AanbHeENLLEM eCTb BapuaHTbl U N0 YMEHbLUEHUIO NGB0
NONHOM "HenTpanu3aumm" peakTMBHOrO CONPOTUBMNEHNS MHOYKTUBHOCTM).

OtBerT: ecTb!

Ho cHavana maneHbKkoe oTCTynneHue.
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Paccmompum nasuHoobpasHbil rnpoyecc.

[Mpedcmasbme cebe, 4mo 8bl 3UMOU Haxo00UMEeCh Ha 8epPUIUHE OYEHb KPymou 20pbl.
bepéme 8 pyku KOMOK CHeaa U rpocmo ckambeleaeme e20 8HU3. Ymo npu amom
npoucxooum?

lMomeHyuanbHas sHepausi 3aHECEHHO20 Ha 20py CHeaa U Jiexxauie2o Ha e€ CKIIoHe,
b6ydem npespawiambsCsi 8 KUHEMUYECKYH0, NpU4YémM rnocrnedHsis bydem pacmu rno mepe
HapacmaHusi CKOpOCMU CHEXHOU flagUHbI U €€ Macchl, 8bI38aHHOU repeoHaYasibHbIM
KOMOYKOM CHez2a. B koHeyHOM umoee, nomeHuyuarnbHas sHepaus rpoyecca bydem
YyMeHblWambCsl, a KUHemu4deckasi pacmu. AHanoa2u4yHoe delicmeaue rpoucxooum u rnpu
paspsde monHuu. HanpsixeHue rnpobos rno mepe rpod8uxXeHuUsi MOSIHUU K 3eMrie —
yMeHbwaemcs, a «monwuHa» cmeosia pacmém, mo ecms, pacmém mok paspsoa.
Ecnu amom nipouyecc u3obpa3ums epachukom, mo rosay4umcs cnedyrujee:
HarpskeHuUe rno Mmepe so3pacmaHusi moka 6yoem nadame, Puc.8.

uB 4

U,

U,

Puc.8.

Uy = Uy _=(Uz = Us) _

R =
L =1 L =1

_Rl

3mo He Ymo uHoe, KakK y4yacmokK ¢ ompuuyamersibHbIM coripomuesieHuUem.
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Amom npuém wWupoKo ucrosib3yemcs 05151 1oJly4eHUs1 He3amyxaroujux KornebaHud,
MemoOoM KOMIMeHcayuu akmugHo20 ConpomueneHus yenu konebamesbHO20
KOHMypa, Komopoe 8HOCUM 8 He20 3amyxaHue U mem caMbIM yMeHbwaem
amrnumyQy konebaHuu. [enaemcs amo makumu rpubopamu Kkak myHHer1bHbIU Ouo0,
JIubO 3Mo MOXHO cdenlamb nPocmo 06bIKHOBEHHOU arekmpu4yeckol Oy2oU.

Ho mam u mam — amo ecezo nuwb deticmaue!

lMoamomy, ecnu Mbl CMOXEM u320mo8um KOMMYMaUUOHHbIU KITH04, KOmophbIU
crocobeH eKrr4yambCcsi 1agUHO06pa3Ho, Mo 3mom faguHoobpasHbIl rpoyecc eHecém
8 Uerb aJIeMeHm ompuuyamesibHO20 COMNnpomuesiIeHuUsi, Komopoe aHHuUauaupyem
delicmeumernbHoOe cornpomusgneHue UHOYKmMU8HOCMU, memM caMbiM 110380/1Um
docmuyb 8 uenu «o0guU2eHHbIX» MOKO08. ECriu 3mo mosibKO npemeopums 8 XU3Hb, Mo
8bIX00 Ha /tobol y4acmok HesluHeUHoU sHepaemuyeckol yHKUUU 3Hepauu
UHOYKmMuU8Hocmu — 803MOoXeH 6e3 npobriem!!!

Tonbko naguHoobpa3sHhbIl rMpoyecc KOMMymauuu, Kak 0OUH U3 8apuaHmos, criocobeH
docmu4b HeoepaHu4eHHo20 CE omknuka Cpedbl UHOYKMUBHOCMbHO!

Kak npaktnyecku onpegenuTb y4acToK rpaHuUYHbIX 3HaYE€HUN TOKOB MHAYKTUBHOCTH,
KoTopble MoryT Bbl3aBaTb CE adppekT, npnyém He npocto CE adppekT, a ¢ 3apaHee
nporpaMmmmpyemon MoLLHOCTL? [peactaBbTe cebe, CKONbKO AN 3TOro A0MKHO ObITh
npeaBapuUTENbHbIX OAHHbIX: KYNTOHbI, UX YCKOPEHWSI 1 TOMY MpPOYeEe...

Ho BbIXoa U3 NONOXEHUSA eCTb.

[nsa 3TOro Hago OTOXAECTBUTL MHAYKTUBHOCTL C EMKOCTbIO, @ TOK C 3aps40BbiM
HanpsbkeHneM. U yxe otpaboTaHHbIMM Npuémamm No A4o3apsany M YacTUMHOMY paspsay
€MKOCTM HalTu 3TOT AManasoH Ans1 MICKOMOW UHOYKTUBHOCTMW.

EcTb yXe oTpaboTaHHbIA NPMEM K NO 3aMepy TOKa, NPOTEKAOLLErO MO MHAYKTUBHOCTH,
K coXaneHuto, oTpaboTaHHbIN He HaMW, HO NIBE3HO NpeaIoXKeHHbIN HaM OgHUM
nccnegoBartenem.

[nsa aToro Hago nocnegoBaTesNibHO C UHAYKTUBHOCTBIO BKIHOUNTE BE3UHAYKTUBHOE U
MarnilooMHOE COMNpPOTUBIIEHME B BUAE rpadhnToBon WETKN, NMbo apyroro 6pycka
rpacmta. o antopam ocunnnorpaMm MOXHO CyauTb O AMHAMUKE NPOTEKAIOLLNX
NPOLLECCOB U UX aMMAUTYOHbIX BEMNNYMH.

B KOHEe4YHOM nTOre HWXe npeanaraeTcs PyHKUNMOHaNbHasa AByXKackagHasa cxema
npeobpasosaHna CE aHeprun, Pnuc.9.
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MpuHumMn paboTol.

AkkymynaTop 1 yepes nepekntovatoieecst yCTponcTao 2 1 6110KMPOBOYHbIN
koHaeHcaTtop C1 3anuTbiBaeT MCTOYHUK 3 C KpyTOMNagaloLwen xapakTepucTnkon ans
3apsaga émkocTtn C2.

KoHTponb 3apsga (M ogHOBPEMEHHO 3aluTa OT pas3Hoca CXeMbl) NO HEMPEBbLILEHWIO
Toukm C ocyulecTBnsieT 610k aBTOMaTU4EeCKON perynupoBku ycunexnusa APY-1, 4. Mo
AOCTUMXXEHUIO PaCYETHOM BENUYMNHBI 3apsaga EMKocTu C2 BKNOYaeTcs NepBbIN
KOMMYTaLUMOHHbIM Krntod VT1. OH oCTaéTcs BKIKOYEHHBLIM A0 TeX rnop, Noka BennymHa
3apsiga émkoctn C2 He onycTUTCA 4O KOHTPONbHOM TovkM B, nocne yero kntoy
3akpbiBaeTcs. CBepx EQMHMYHBIN pa3ps éMKOCTM NPOXOAUT Yepes NepByto
NHOYKTMBHOCTb L1 1 dhopmmpyet Bokpyr Heé CE marHMTHOe none B Kyne ¢ eé
camouHaykumnen, npoxogsiien Yepes auog D1.(K coxaneHuto, B 3Tom criyqae byaet
3aTpauymBaTbcs CE aHeprus ¢ koHaeHcaTtopa C2 Ha npoxoxaeHue "3aTpaTHoro"
y4yacTka L2, Ho Hu4ero He nogenaews). B aTom none nomelaeTcs MHOYKTUBHOCTb L2.
Mone popmupyeT B HEN TOK, 4OCTUraOLWMA TOYKN B, HO yXXe Ha HENMHENHON
9HepreTUYecKon xapakTepucTUKM MHOYKTUBHOCTU L2, Puc. 7. 3aTtem BkrtoyaeTcq
KOMMYTaLMOHHbIM NaBnHOOOpasHbIv ko4 VT2, co3gatolmnin naBMHOO6pasHbIn TOK,
pocturarowmn Todkm C. ObpaTtHbii CE OTKNMK CaMOUHOYKUMN UHOYKTUBHOCTU L2
cnmnBaeTtcs B éMkocTb C3 n C4.

Llenb APY-2 oTcnexuBaeT Tok 3apsga émkoctn C3, C4 1 no mepe HeobxoanmocTu
N3MEHSIET CKBaXXHOCTb MMMYNbCOB yNpaBneHusl, BbipabaTbiBaeMbiMu reHepaTopom G,
TEM camMblM yMeHbLUas KoaddurumeHT npeobpasoBaHus CE aHeprumn ¢ émkoctn C2.
Kak TOnbKo OTTOK SHEprum B Harpy3ky BO30OHOBMUTCS, CXeMa BKIHOYAETCHA «Ha MOSHY0
KaTyLwKy». MuBepTOop 8 chopmMmpyeT NpoMblILLNeHHY0 YacToTy B 50 U, Yepes Hero xe
OCYLLIeCTBNSAETCHA «CaMo3anunTka» aesanca.

Takum obpasom, CE aHeprus B pacCMOTPEHHON cxeMe Npeobpa3oBbiBaeTCs ABaXAbl: B
émkocTn C2 1 MHAYKTMBHOCTU L2. MHAYKTMBHOCTL L1 B 3TOM Cnyyae urpaet posib Kak
nepenaToyHOro yana packavykm UHOYKTUBHOCTU L2,

KoHeyHast MOLHOCTb YCTPOMCTBA 3aBUCUT OT KONMYECTBA LMKITOB, NPOBEAEHHbIX B 1
CEeKyHAYy BPEMEHN.

A, K coxxaneHuto, Mbl B 3TOM Criy4ae MMeeM NporHo3mpyembli npegern.

KonuyecTtBo LUMKNOB, U3-3a TOrO, YTO UCMONb3YIOTCA PEAKTUBHbIE 3NIEMEHTHI C
COCpPEAOTOYEHHbIMU NapameTpamMm — OrpaHNYeHo.

[Ana ganbHenwero HapacTaHUst MOLHOCTU Kak OYHKUMWM OT YacTOTbl, HaM NpuaeTcH
«J1e3Tb» B Bonee BbICOKME YaCTOTbl KOMMYTaLMN, TO €CTb NEPexXoanTb Ha peakTUBHbIE
3rIeMeHTbI C pacnpegenéHHbiMn napameTpamu. K « HU3LWnM» U3 HUX OTHOCATCS
OAHOMPOBOAHMKOBbBIE PE30HAHCHbIE NMTUHUN, A K «BbICLUMMY ..., CAMbIM «BbICLUUM» —
ONTUYECKMN OMana3oH HaKavykn HENTMHENHOCTU KpucTansos!

Ho aTo Tema, gymaem, 4YTO He CTOfb YK OTAanéHHoro dyayuiero.
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3aknroueHue.

Nocnoga! Mbl B npuHUMne NOAENUNNUCL C BaMU HAWWMMWN CEKPETaMU «M3rOTOBMEHUS
rmTapbl», €€ HaCTPOMKN N JaxKke B3ATUIO NepPBbIX akKopAoB.

MNooapeHo camoe LieHHoe — 3TO MbICrb. Ecnn YyenoBek NOMMET, TO 3TO Ha BCHO XXNU3Hb,
€CNnn 3anoMHUT, TO A0 «MEePBOro KMpnuyay...

Komy B cnnax nonpo6oBaTb M3roToBUTb 3TO CaMOMy BMeCTe C Hamn — aep3anTe! -
paan bora, Ham He Xarko.

KTO He NoHAN Kak unn He B COCTOAHUK 9TO BCE caenaTb camoMy, TOMYy NpUAETCS
noaoXaaTbh TEX KTO 3TO cAenaeT U NoAeNnAaATcAa C ocTanbHbIMU FOTOBOM CXEMOW.

[awn Bor, yTobbl Takne 6binn!

C yBaxeHuewm,

With, Buktop Npur despanb 2013 roga.
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