CBepx EanHMy4HOE AByXxKackagHoe npeobpa3oBaHMe 3Hepruu.

OHepauro, KOMOPYH Mbi MOXEM M0JTy4UMb 10 HEMOHSIMHbIM O/1s1 Hac 3aKOHaM, He
sesisiemcsi  3Hepauel U3 HU 4e20, KaK MbImaromcsi 2080pUMb CKeMMUuUKU " 8eYHbIX
deuzamernel’, a sensiemcsi csiedcmeueM peakyuli 6 HYmpeHHUX HeJTUHeUHbIX
npoyeccos, npoucxodsuux e camol Cpede, okpyxarouwseli Hac.

C.B. 3ayapuHuH.

NpenBBeneHue.

B aTon ctatbe nonbiTaemMcs BbickazaTb M AeTanbHO O6BACHUTE HEKOTOPbIE MOMEHTDI
no npnémam Bo36yxaeHns Cpegbl n NpuHATUA OT Heé CBepx EAMHMYHOIO OTKNMKA.
OTO Hawm normyeckue paspaboTtkm no "mMotueam" Micmauna ABn3o, BEPHOCTb KOTOPbIX
noaTBepANNU nepsBble SKCNEePUMEHTHI.

A cxema byget?!

A Kak xe!

B kauecTBe npumepa 6yaeT npMBegeHa cxema ycTponcTBa (gaxe ¢ HoMMHanamm
komnnekTtyowmx!), KoTopas nog HOCOM Yy Kaxaoro rnponexana yxe B TedyeHue 19 net!
Mpowrno 19 net! N 3a 3TO BpeEMSI HXU OAWH U3 MHOTOYMCIIEHHLIX UCCriegoBaTenien gaxe
He yaocyxunca xota 6bl nonbITateCst 00 bACHUTL €€ NPMHLMN PaboTbl.

Heyxxenn mbl Takue Tynbie?!

JInbo ecTb Takune, KOTOpbIE OOLUNN 4O BCEro 3TOro, HO AENUTLCSA HE XOTAT.

He noHumManun n mbl 40 onpefenéHHOro MOMeHTa, Noka B NpoLecce 3KCNePUMEHTOB He
NoAoLLNn K Her «C BOKy», Aaxe He 3aHMMasACh €to, HO, TEM He MeHee, OHa nony4yuna
CBOE farbHellee passBuTue.

BBepeHue.

K cyacTtblo Ha aTOM BETKE, MpUOEepXMBalTCA MbICNN 0 Hannune Cpeabl U, B CBA3U C
3TUM, MOHUMAaHUS TOrO, YTO MMEHHO U3 HEE MOXHO MONYYUTb SHEPIUIO.

OcHoBHOe HanpaBneHne yaenseTca npuémam MMnNyrnbCHOro Bo3gencTaunsa Ha Cpeay v
UMMYNbCHOrO Xe NpuémMa NpuHATUSA oT Heé CBepx EANHUMYHOrO OTKMMKA.

[Mpn aTOM MakcMmanbHO AenaeTcs Tak, YTobbl MMNyNbCHOE BO3AENCTBUNE HE
nepexoguno B konebaTenbHbI Npouecc, gaxe ecnv oH byaeT pe3oHaHCHbIM!,
pPe30HaHCHbIM B NPUBLIYHOM 1151 HAC CMbICIe CroBa.

3aKOH COXpaHEeHUA IHEPrum.

locnopa! He ctont ynomuHaTb 06 3TOM 3akoHe, 3akoHe coxpaHeHusa aHeprmn (3CJ)
«Bcye», TeM bonee NpUKpbIBaTbCS UM, AeTarnlbHO HE NOHUMAs €ro 3HaYeHUs.
3akoH coxpaHeHus aHeprum crnpaseanus ansa SAKPbITbIX CUCTEM!!!



OTkponTte Buknneguio.

Kak Tonbko npounsHocutcsa Tpu crioea — 3AKOH COXPAHEHUA 3HEPIUW, kak TyT
Xe nm conytctBytoT Aea apyrux — ana 3AKPbITbIX CUCTEM.

[MoaTomy, ANsA Hac He NpeacTaBNAeT HAYEro CBEPXbECTECTBEHHOIO B TOM, YTO 3HEPrus
MOXET BbIKNaabiBaTbCA B OKpyXaroLyto Cpedy n o4HOBPEMEHHO CnpaBeanve
3epKarnbHbIV Npouecc — NPUHATUA aHeprum us Cpeabl.

PaBeHCTBO konuyecTBa BbIKNaaKu aHeprum 1 eé npuHATUS 6bino 6bl cnpaBeanveo
TONbKO B TOM Cny4vae, ecnv 6bl 3TOT npouecc 6bin NUHeeH. A Tak kak (M Joka3aTenbCcTB
TOMY MHOXECTBO!) 3TOT NpoLecC HENMNHEEH, TO Y HAac eCTb BO3MOXHOCTb MOSy4nTb U3
Cpeapbl 4ONONHUTENBHYIO AHEPTUIO (TOYHO TaK Xe Kak 1 Bbinoxntb B Cpeay «6e3
BO3BpaTa») Npu HENNMHENHOM BapuaHTe 2+2 Ha MHOroO MOXeT BbITb 6onbLue 4-x!

OTKpbITbIe cucTembl L n C.

CTtouT BOMpOC: a MOryT N «aeTantowkm» L n C, nexawime Ha MOHTaXXHOM CTone,
OTHOCUTBLCS K OTKPbITbIM CUCTEMaM? OTO e 3NIEMEHTbI C COCPEeJOTOYEHHBIMU
napameTtpamu. [ipyroe geno — OTKPbITble CUCTEMbI B BUAE KYCKOB JIMHUN B
pe30HaHCHbIX YCTPOMCTBAX, UMeKLLMe TaK Ha3biBaeMble pacnpenenéHHble napameTpbl,
KOTopble OykBanbHO «KynatoTca» B Cpege.

Hy, xopowo, nagHo, 4ONYCTUM UHOYKTUBHOCTL L BbiKfiaablBaeT CBOE MarHUTHOE Mnosne B
oKkpyxatowyto eé Cpely 1 NO3TOMY 3Ty MHOYKTUBHOCTb MOXXHO OTHECTU K pa3psaay
OTKPbITbIX CUCTEM.

Ho émkocTb?! B KOTOPOW 3neKkTpu4ecKoe nosne CKOMMOHOBAHO Mexay e€ obknagkamu...
Kak eé OTHeCTU K OTKPbITbIM cuctemam?!

OTBeT: TOYHO TaK Xe Kak N UHOYKTUBHOCTb.

OuesunaHo, 4TO NpaB B.A. ALIOKOBCKUIN, rOBOPSA O HEECTECTBEHHOMW 3HEpreTuyeckom
NIOTHOCTU PU3NYECKoro Bakyyma. [oaToMy aTOM 3HEPreTU4eCcKom NAOTHOCTU XBaTUT U
Ansa o6bEma ONaneKkTpmka EMKOCTHOLLKN, HE3aBUCMMO OT TOFO U3 YEro OH, ANINEKTPUK,
COCTOMT: 13 YNCTOrO PU3NYECKOro Bakyyma, BO34YLUHOW NPOCIIONKN UK Kakoro nnbo
Apyroro maTtepuvana.

A Kakasi 3aBMCUMMOCTb BblKablBAEMON 3HEPINUN PEAKTUBHOCTLIO OT NepBOHaYanbHOm
nopuun saHeproobpasyroLero KOMNOHEHTa, UMEETCS B BUAY KOHKPETHO B HaLLEM
crny4yae OT TOKa UMW HanpsXeHus?

CNABA BOI'Y — HENMMHEWHASRA!!! HenuHeliHas, KBagpaTuUdHag.

OHeprus, BblknagblBaeMasa UHOYKTUBHOCTbLIO, MPONOpPLUUOHanbHa KBagpaTty 3Ha4YeHus
TOKa, NPOTEKaloLero Yepes Heé, a aHeprus, 3anaceHHasi KOHOeHCaTopoM B
okpyxatowen Cpege mexay ero obknagkamm — KBagpaty HanpskeHus:.

L *I> CxU?
W, = 2 We = 2

3anuwem 3To0 HEMHOro nHade



WL:kL*Iz; WC:kc*UZ

roe Kl n Kc - koadhduumneHTsl NponopunoHanbHOCTH, paBHble NONTOBUHE HOMWHAra
peakTUBHOCTMW.

Touka nepern6a HenMHeNHOMN PyHKLUMN.

HaxoxxgeHns aTon TOYKM, TOYKKU nepernba HeNnMHENHON OYHKLUMK, YXe BblknagbiBanochb
B OJHOM 13 NMOCTOB BETKM.

Ho aons uenocTHOCTM BOCNPUATUA 3TOM TEMBI, ELLIE pa3 NOBTOPUM.

PaccmoTtpum, K npumepy, KBaapaTUYHYO 3aBUCUMOCTb SHEPIX MO 3apaay EMKOCTU OT
NpuKnazbiBaemMoro K Hen HanpsxeHus, Puc.1.

W, Ox 4
k1| ke
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U,B
Puc.1.

HaknoH dyHKLMN Ha 3TOM rpadouke onpeaenseTcs KoagduumeHTom
NPONOpPLMOHANbLHOCTU, TO €CTb, HOMUHANOM EMKOCTU. Tak Kak KOagPULNEHT
NPOoNoOpLMOHaNbLHOCTM BXOAUT B OAMH U3 YNIeHOB NPOU3BEeaEHUs, TO, eCTECTBEHHO,
ecnu ero n3aMeHaTb 6e3saTpaTHo, TO 3TUM NPUEMOM MOXHO nonyunTb CE addekT.
OTO TaK Ha3blBaeMbl NapameTpuyeckui Npueém, NCrnosnb3yemMbl B napameTpmuyeckom



pe3oHaHce J1.. MangenswTtama v H.[1. Nananekcn. 9TMM YacTu4HO 3aHMManucb Cmut
n KanaHapggse.

Ho aTo Tema He Hawero pasroBopa, MO3TOMY Mbl €€ OMyCTUM.

Hac nHtepecyet 6onee ah(pekTUBHbBI MHOXUTENb — Kak HanpsiKeHne, K TOMy e B
KBagpare.

UTtak, Touka nepern6a HennHemHom hyHKLUUM A.

Ecnv aHanusnpoBaTb KpMBU3HY OYHKLUK YIIIOM KacaTerbHOM K HEW, TO 3TOT Yron
KacaTenbHom BygeT HapacTaTb OT Hynsa go 90* oTHocuTenNbHO ocu abeumce, To ecTb
ocu X nnu B Hawem cny4yae ocu U, HanpsbkeHnsa B BonbTax.

HenctButensHo, Ha Puc. 2. nsobpaxeéH ananasoH 3HadeHun pyHkumm ot 0 go 45*
HaKsloHa KacaTeslbHOW.

W, DK A

a < 450

!

Puc.2.

AHanus rpacpmka roBopuT 0 TOM, YTO Ha MaHep XapakTepPUCTUKN YCUNEHNSA YCUNUTENS,
Ha aTom yvacTtke AVHAMWKA npupalueHns HanpskeHnsa byageT npesbiwaTb
OVHAMUWKY npupalieHns aHeprum no 3apsgy €éMKocTu. [lenctsums no 3apsgy EMKOCTU
Ha 9TOM y4acTke ByayT 3aTpaTHble, @ TEXHUYECKME YCTPONCTBA, BbINOSIHEHHbBIE HA 3TOM
npuvHuune, 6yayT 3aTpaTHbIE C KN4 MEHbLUE eauHULbI, Tak Kak aHeprusa byget
BblknaabiBaTbCca 6€3B03BpaTHO B OKpyxatoLyto Cpeny.



B Touke A, npuknagbiBaemas K Hel kacatenbHasa 6yaet nmeTb yron cTporo B 45%,
Puc. 3.

W, Ik

o = 45°
!

Puc.3.
OTO roBOpUT O TOM, 4TO [IMHamMuKa nNpupalieHns aHepruum, yaeT pasHa [uHamuke
npupaLleH1s HanpsXXeHUst BCrneacTBUE Yero U Knz yCTPONUCTB, OCHOBAHHbLIX HA 3TOM
npuéme, 6yaet paBHo 1.
A panee, Puc.4., BbineT paboyero yyacTtka 3a TouKy nepernba HenmHenHom oyHKumm A,
yBenu4yMBaeT yron kacaTesribHON CBbllle 45* 1 Hal «ycunuTenb» yxe byaeT ycunmeaTtb
3Hepruio.

W,
W, .l/c
Wi B

Puc.4.



KctaTtun, o6patute BHMMaHue Ha 10, 4To [JoHanba CMUT CBOM KaTyLLKN Ha3biBan He
MHa4ye Kak Step-up , 4TO 03Ha4YaeT — noBbIWaTb, yeunmeatbe! Puc. 5.

0 to mains voltage 0 to 9,000 volts
@ 60 Hz e 35.1 kHz
Mains o
\mliage e ‘ Gm:f“
L1 I 111 I
_ be ™ n = TC2 +
Inverter :@): Hios ke R::C+ =_ _I_z pF 8KV
Variac = o
Spark ﬁ _j__
ga .
12V | gap
Puc.5.

locnopa! Hy, BknounTe, HaKoHeL, CBOKO TEXHUYECKYHO (baHTasunio!

Hey>xxenn HUKOro He MHTepecyeT 3TOT Y4aCTOK XapakTepUCTUKN?

MocmoTpuTe, Kak OHa BENUKONEnHO B3MeTaeT BBEPX, AOBOAA Yron KacaTerlbHOM Y4yTb
nu He go 90*

A npupalyeHne HanpsXeHns npu 9ToM — MusepHoe!

BoT Ha kakux guanasoHax u oTpeskax pyHKuum cTouT nopabortaTtb, ecnv gaxe npu
3TOM NpMAETCA ne3Tb B KB.

BoT roe cnpsaTtaHa xanagal, napgoHbTe 3a Haw niioxon dopaHuy3sckumm — Ceepx
EanHuYHOCTDL!

W TyT BO3HUKaeT pe30HHbIN BONPOC: Aa Heyxernu, Bbl, yBaxxaemble aBTOpbl, MOXeTe 3TO
AoKasaTb NGO pacyéToMm, a nyyile BCEro NOCTaHOBKOW OnbITa?!

OrtBerT: nerko!

CmoTpum dounbm 1 obpaliaem BHUMaHME Ha TO, YTO KaTyxa npy NepBoM HEMNOSTHOM
paspsage 6atapen éMKOCTEN NETUT HAMHOTO BbILLE, YEM NPU BTOPUYHOM U
OKOH4YaTernbHOM eé paspsage ao Hyn4d. http://www.youtube.com/watch?v=M9z5_sOc6hw




OTO Kak pa3 TOT BapuaHT Korga «CMOTPUM, HO HE BUOUM>, TaK KaK HET HUKaKoro
NOHATUSA O TOM, YTO MOKa3blBalOT. A NOKa3blBalOT TO, YTO K UHOYKTUBHOCTU B NEPBOM U
BTOPOM Criy4ae npuknagbliBaloTCA NOYTM YTO OANHAKOBbIE 3HAYEHUS HANPsKeHUN oT
nepBOHaYanbHOro HanpskeHnsa 3apsiga 6arapen EMKOCTEN, a aHepreTnyeckun bonee
4YyeM HarnagHbIN AP @EKT NONETa KaTyLLKU — PasHbIN.

M kak paccumTtaTtb 3T0?

Boobuye-To 970 fOoKa3biBaeTCs TEOPEMON C YETKMMN MaTEMATUYECKMMN BblKnagKkamu,
onpeaensoLme rpaHNYHbIe YCNoBUS MO 3apsay U HEMOMHOMY pa3psaay €MKOCTH, YTO,
Nnonb3ysach cnyyaem, o6 3Tom B Ny6nvkauum aTon ctaTtbm 3asBfsSeM Tak..., Ha Gyayuiee.
Ho 60nbLUIMHCTBO, YMTaloLMe 3T CTPOKM U TaK «LLapaxatTcsa» OT NPUMUTUBHbBIX
dopMy”n 1 rpadpmnKoB, HE TOBOPSA yXKe O MaT. BblKNnagkax, (K coxaneHuto, NpUHaanexmm
K TOMy «Martepuarny» uckatenen, KOTopbin UMeeM, OQHOBPEMEHHO HE BbIHOCH CaMUX
cebs 3a rpaHuULbl 3TOro «Matepuana»), No3ToMy AoKa3aTenbCTBO OyAeT BbINOMHEHO Ha
npumMepe, KOTopbIn, KCTaTu, MOXET NOCNYXUTb B AaribHenLWweM A58 NPakTUYeckoro
pacuyéTa.

CE 3¢ hekT, ocHOBaHHbIN Ha 3apsge u pa3psage EMKOCTM.

NTak, HaYHEM.
CmoTpum Puc.6.

W, Ox A
W, C
W, B
C =10 mkd
A
e



Cwmbicn gokasaTenbCcTBa CBOAUTCS K cnefyowemy.

Ecnu pno3apaautb EMKOCTb € HanpsikeHust Ul oo HanpskeHusa U2 Ha
onpenenéHHOM y4yacTke (AnS OTNMYHUKOB Y4E€OLI NOBTOPSiEM NATLIA pa3 — Ha
onpenenéHHOM y4yacTtke!) eé HeNIMHEeMHOM XapaKTePUCTUKU U cneuunanbHbIM
MCTOYHUKOM NUTaHUA (ONATb ANSA OTNNYHUKOB — crneunanbHbIM UCTOYHUKOM
nuTaHus!), To aHeprusa paspsiga ¢ U2 o Ul 6yageT npeBbilwaTh 3HEPruio 3apsaa ¢
Ul po U2.

[okasatenbCcTBO, @ BepHEE 0OBbACHEHME TOro, MOYEMY KaTyLlKa B MEpBOM noneTe
B3neTena Bbille, YeM BO BTOPOM ByaeT Huwxke. OTMETMM, OAHAKO, YTO CHavana 6bin
pacyéT, a NOTOM YXe NpaKTU4EeCKUN IKCNEePUMEHT. Tak YTO Takoe KONMYecTBO
émkocTel B 6baTapee, KOTOpble Bbl Habnoganu B ounbme, NOKynanochb He «C aypy».
[JokasaTtenbCcTBO.

Bepém Ha Bckngky émkoctb B 10,0 Mk®.

3apsaxaeM eé 00 HanpshkKeHus (rpaHnYHbIe YCIOBUS HaMU YXXe pacCcyuTaHbl 3apaHee,
MOXeTe NpoBepuTb camu, gornyctum, ¢ 1000B Hudyero He nony4yutcal) — 2000B.

Torpa aHeprus 3apsiga 6yneT paBHa

CxU? 10* 107%%2000% 10*107%x4 «10°
Wo=—H"= 2 N 2

= 20/

Paspsanm émMKocTb, 4ONYCTMM Ha NepBUYHYIO 0BGMOTKY CETEBOrO TpaHcdopMaTopa, Ha
220B.
OcTaBLwascs sHeprus B EMKOCTU ByaeT:

W CxU? 10 107°%1780%2 10%107°%3,17 x10°
1 —_— —_— —_—
2 2 2

= 15,85/

Wtoro cnutaqa sHeprua W2 — W1 =20 — 15,85 = 4,15[0x.

XopoLwo, Torga CKONbKO MOXEeT COCTaBUTb SHeprna gosapsga?

UTO0Obl OTBETUTL HA 3TOT BOMPOC, NPpOoAeNaemM MbICIEHHbIA TaKkon NPUEM.

3apsagum émkocTb HoMuHanom B 100,0Mk® go 220B n «Haxnobyunm» eé Ha YacTUYHO
pas3psKEHHYI0 HaMn EMKOCTb HOMUHaNoM B 10,0 MKD, HO yXe paspsKeHHYI Ha Te Xe
220B. Torga B 3TOM Crny4yae BeSfiM4nHa HarnpsbkeHUss BOCCTaHOBUTCS O pa3psigHoun, a
Mbl 6yaem umeTb NpubnNuanTenbHoe 3HayveHne 4o3apsiAHON SHEPTUN.

TyT e nosicHeHus.

Boobuie-To 3apspkaTb HOMUHAnM, NPEBbIWAKLWMIA Hall OCHOBHOW Ha NOPSAOK, AENO He
GnarogapHoe, Tak Kak Tyaa Hago BnmBaThb B 10 pa3 6onbLue aHepruu.

Ho Bbl cenyac noyyBCcTBYyeTE «CUIy KBagpaTta», Nerko npesbILWatoLLyo BCe 3TU
3artparbl.

HomuHan e B 10 pa3 Ham Heobxoaum Ans Toro YTobbl CUMBHO HE «3aBannTb»
HenuHenHy yHKUmio EMKocTU B 10,0Mk®, Puc.6. Tem cambimM oCTaBnsas npexHue
rpaHuyHble ycrosusa anga Ul,U2, W1 n W2. OHu, npaBaa, CMeCTATCH Ha OECATYHO



4YacTb, YTO ANK HALLIEro MHXeHepPHOro pacyéTa He KPUTUYHO.
OHeprusa émkocTtu B 100,0 Mk®, 3apspkeHHasa o 220 B coctasurT:

CxU? 10% 107°%220% 10%107°%4,84 %103
Ws=——= 2 - 2

= 2,41/1x

Taknm ob6pasom, YNCTbIN NPUPOCT 3Heprum bypeT: 4,15 — 2,41 = 1,74 Ox.

K cnoBy ckasaTtb, YTO €Cnu 370 AeCTBUE NPON3BOAUTL C YAaCTOTON «CMblKaHnA» 100
pa3 B CekyHOy A5s opMUpoBaHUsA NpoMbiLLneHHon YacToTel B 50 'y, To 3HayeHne CE
KOHEYHOM MOLLHOCTW C NPUMEHEHMEM EMKOCTN BCero nuib Ha 10,0 Mkd cocTaBurT:

1, 74 Ix x 100 = 174 BT.

Ecnn ponyctuTb TO, 4TO Ha «camMo3anuT» BEPHYTb 74 BT, 4TO BNONHE JOCTAaTOYHO,
Aaxe C NMXBOW, TO «4UCTAK» cocTasuT 100BT.

Cornacutecb, 4TO HEMMOXON XansaBHbIN (TbAdy Thl, ONATb), CBEepX EAMHNYHBIA HOYHUK,
MoLHocTbo B 100 Br.

A Tenepb paspeLumTe npeasBapuTenbHO «NOCTyYaTb MO pyykam» OyayLmx KpUTUKOB
3TOro pacyerta, gabsbl, kak ckazan Octan bengep, «He nananu XpycranbHy0 MedTy
Hallero geTcTBa».

Peub kacaeTcs nocnegoBaTtensHoOro BknoveHus émkocten B 10,0 n 100,0 Mkd.
[MoBTOPSIEM: 9TO MbICNIEHHbIV AKCNEPUMEHT, CBOEOOPA3HbIN NOrMYECKUI NPUEM.

XoTa Takne kommyTtaumm B obelumn CE ncnonesyotcsa, cMOTpuM nateHTsl M.B.
3ybkoBa.

Ho onatb — 3T0 He Halwa TeMa 1 He Halla cTess.

[osapsag éMKOCTU JOIKEH NPOU3BOAUTL UCTOMHUK NMUTaAHUS C KpyTonagaroLlen BoNbT
aMrnepHoOn xapakTepUCTMKON, KOTOpoMy «cyrybo no 6apabaHy» 3apskatb Ha 220B unu
Ha 2000B 3Ty émMkocCTb. Kak H1 CTpaHHO, XapaKTepPUCTUKN TakKUX UCTOYHMKOB
COOTBETCTBYIOT XapakTepuUCTUKaM Tak Ha3blBaeMblX HEOHOBbLIX TPaHCHOPMaTOpOB,
npegHasHa4YeHHbIX ANs NUTaHUSA peKnaMHbIX HEOHOBbIX TPYOOK.

Torga B 3TOM Crnyyae MOXHO NPeanonioX1Tb, YTO SHEPrus gosapsaa ewé MoXeT ObiTb
MeHbLUe Hallero NpeanonoXeHus NoYTn 4To B Te xe 10 pas. Ha ocHoBaHuu 3T0r0,
MOLLHOCTb Hawero CE HoYHMKa BO3pacTeéT

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

BospacTtét Ha 390 — 174 = 216 BT, 4TO, cornacurtecs, AN KOHAeHcaTopa BCero nuilib
B 10,0 Mk® OOBOMbHO TaKM HE MOXO.

KoadhdpuumeHT npeobpasoBaHmsa nepBoHavansHou aHeprum 6yget: 390 : 24,1 = 16 pas.
C y4éTom Kna HeoHHMKa B panoHe 60%, koadpmumneHT npeobpasoBaHns
nepBoHavanbHom aHeprum coctasuT: 390 : 38,56 = 10 pas, 4To NnepebmBaeT BCAKUI
NHTEepec K 3ToMy cnocoby nonyyeHus CE aHeprum.

HanomHum, yto y T. KanaHagse B ero ['puH 6okce koaddpuumneHT npeobpasoBaHus
3Heprum coctaengaet: 5000BT : 40BT1 = 125 pas, T0 ecTb B 12 pa3 6onbLue Hawero
cnyyas.

EcTb N1 BbIXxO4 U3 CNOXMBLLEroCH NOSMOXEHUSA?

Ectb! 3710 KackagHoe npeobpasoBaHue aHepruu! B aToM BapuaHTe npu
rnocrnegoBaTenibHOM NokackagHoOM npeobpaszoBaHUN SHEPTUKN, KOIDPULIMEHTDI
npeobpas3oBaHMsa KaXgoro Kackaga nepemMHoXatoTcs.



A cxema rge?!

BoT oHa, MuneHbkas, BblapaHHas U3 nateHta JoHanbga Cmuta u gatnpyemasa 1994
rogom.

Pesonnpyomas JIeKTPOMATHHTHAS _ FHEProcHCTeMa

Tanmin ua navenr 1994
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Power Sowrtc, Rl Gelcall, 12 Volt, 7 Amp Tlor

-1 Kok back protzction for L -1

L.=1 Bertiones, NI'S - 1208, constant bum heoe

Tube trans’ormer, Berronez, Boston, M5
Power Condillenier C -1, Capagioor or Capscdor Bani, 8,000 mierofmrads

for 480 wls DC. R- I, Resister used to set elecon

pump rate, frequency of the capacitor. Maintains the

Jesied wltage level requied 1© opmiate e systeam,
Vorage Conmol V-1, Vanswor, limits the voltage as required foc

the Output Trandormer 1,2, ( 480 V @ 60 Aaps )
Ouipuwt Transformer. Isclation Tpe, (L=2 / L-3) with R-2 ( resistar )

comrecting (he output frequency tc 60 CPS,

being 60 U and 60 DN (120wtal ) [ 288 KVA )
Usefd Touing Fornoubas:

T = Bequency  in cycles per secomd

C = capecimce in r{motnpfru!s

L = Induaince w mullidenenes

R = reststance  in obms

Therefore: [ =EkC and T= —

WcTouHMK NWTaHuA: B-1 - Garapea 12B 7AM D-1 - [Jwon gnm 3awwTel OT ofpatHelx WMNyNecos; L-1 - BB
TpascchopMaTop ANA HEOHOBLIX NAMN

KoHanumuoHWpoBaHUe MOWHOCTH: C - 1 - Koxgexcartop Wnu HaBop. 8000 mkd 4808 ANA NOCTORHHOIO HANDAKEHNA,
R-1 - peancTop ANR NOAFOHKW CTENEHM NOAKAYKW 3IMEKTPOHOB W YACTOTHl MyMbCauyn Ha KOHAEHcaTope,
NOAAEPHUBIET HyHOe pafodee HaNPAKEHWE.

Ynpaenenue Hanprokenunem: V-1 - Bapucrop (4808 Ha 60 amnep), orpaHiMBaeT HanpaKeHHe 117 BXOAHOR 0BMOTHA
L-2 rparchopmaropa

BhixogHoW TpamcthopmaTop: msonupyiowero tuna (L-2/L-3) - 288 kBA. ¢ peaucTopoM R-2, KOpPpEeKTHPYROLMM
yacrory 120 My (60 nynkcoB + A 60 NYNLCOB - B CEKYHAY) HA BRIXOAE TparcdopMarTopa NOA HYRHYK: BO BTOPUUKE /
Harpyake (60 My)

Nonesxan opmyna ANA pacyeTa YacTOTHO-BPEMEHHBLIX NApaMeTPoB:

T=R*'CuT=LR, rae T -vacrora s My C -emkocTs 8 Mx®, L - HHAYKTUBHOCTL B MUNNUreHpia, R - conpotnanetve e
Omax

lMepea Tem Kak paccMoTpeTb €€ NpuHuun paboTbl, CHavYana npeanaraem getanbHo C
Hen 03HaKOMUTLCSA, Tak cka3aTb NPOBECTU aganTaynuoHHOe BOCNpUATHE.

O6paTtuTte BHMMaHue.

3aseMrieH TONbKO HEOHHMK 1 BapucTop V1, orpaHndnBaroLLmMin HanpshkeHme 3apsga
émkoctn C1 n ogHOBpPEMEHHO cnacaroLun Cxemy OT pasHoca.

UTto KacaeTca camoro koHgeHcatopa 1 TpaHcdopmatopa To, TO OHM «B3BELUEHbI B
npocTpaHcTee». TpaHchopmaTop To pasgenuTtenbHbIi C JOBOSIbHO Taku NPUITMYHON
MOLLIHOCTbIO B 28,8 KBA.



[oBONbHO Takm 1 NpuNNYHbIN HomuHan C1, pasHbin 8000,0mkP Ha 480B. O6paTtute
BHMMaHWe Ha TO, YTO U BapuCTOp MMeeT nopor cpabaTtbiBaHns B Te e 480B.

A Tenepb noexanu.

MpuHumn nonydeHna CE adpdpekta B 3TON CXemMe — 3TO paCCMOTPEHHbIN paHee
NPUHLMN Pa3HOCTU SHEPrUn Jo3apsaga U YaCcTUYHOro paspsga éMKOCTU. EcTecTBeHHo,
YTO 3Ha4YeHunsa He BbibpaHbl «OT banapl», a npegBapuTENbHO TWATENbHO
paccyYNTLIBAOTCA C YY4ETOM HaKINOHA HENMMHENHOW aHepreTndeckon pyHkumm, Puc.l. -
Wc = Kc x UM2.

Mpun atom pacyéte JoHanbg CMuT Gbin OrpaHUYeH MHOXUTENEM Kak HanpshkeHne n3-3a
npeaenbHoro pabovero HanpsxeHus émMKocTu. [NoaTomy, Ans Toro Y4Tobbl «3agpaTb»
paboynin HeNMHENHbIW Y4aCTOK (DYHKLMM €MY HUYEro He OCTaBariocb AenaTtb Kak novTu
Ha yBenuyeHne nepBoro MHOXuTens — koadduumneHTa nponopumoHansHoctu Kc, B
KOTOpPbIM BXOOUT HOMUHAanN KoHAeHcaTopa.

Bot noyemy atoT HOMUHan goctur 3HadveHunsa B 8000,0Mkd.

Hanee.

Bo Bcex nateHTax, 6yAb-TO «HaALLM» UNKN «BypXKYNCKNE», eCTb ANIEeMEHT 3aLUUThbl.

Urto-To KanaHagse 40 CuMX MOp HUKTO HE NOBTOPUST, ONMMPAACh TOSTbKO Ha ero naTeHTbl.
Tak u TyT. AnNemMeHT 3aLnTbl NpegHaMepeHHO «BbIMSYNBaETCS».

910 Aanoa D2, 0 KOTOPOM He CKa3aHO HY CrioBa, NOTOMY YTO 3TO He AMOoA, a NOPOroBbIN
3NIeMEHT, Hanpumep - UHUCTOP NO Nopory cpabaTbiBaHMa 6mM3kum K BenuymHe 480 B.
Mprmem ons NPUKMOOYHOrO pacyéTta CXxeMbl ero 3HadeHune nopora cpabartbiBaHNA —
470B.

N cmoTpum, 4TO B UTOre nosnyvaeTcs.

HeoHHuk 3apsaxaeT koHgeHcaTtop C1l go 3HaveHus cpabaTtbiBaHUa AMHUCTOPA, TO €CTb
0o HanpskeHns 470B. Torga aHeprusa 3apsga EMKOCTU COCTaBUT:

W CxU2? 8000+ 107%%470%2 8000 x107°%0,22 % 10°
2 —_— —_— —_—
2 2 2

= 880/

Mo pocTukeHUn HanpsbkeHus 3apsga émkoctn B 470 B, npobueaeTcs guHuctop D2.
[MocTosiHHas BpeMeHn NHOaYKTMBHOCTM L2 n R2 BbibpaHa B Takux npegenax, 4To
BefIMYMHa pa3psifa EMKOCTU 3a 9TO BpeMs onyckaeTcs Tonbko Ha 110 B, ctaHaapT
CLA no HanpsbkeHuto ceTy 1 paboyee HanpsbkeHne NepBuYHON obMoTku L2
TpaHccopmaTtopa To. lNocne 4ero cpabaTbiBaeT MOMEHT CaMOUHAYKLMK L2, KOTOpas
3akpbiBaeT anHuctop D2.

Taknm obpasom, B nepBrMYHON 06MOTKe L2 naét npsiMon n o6paTtHbIN LLENYOK,
HasbiBaeMbln [JoHanbgom CMUTOM Kak «nyrnbe», a 3HadeHne peaunctopa R2 gormkHo
npu 3TOM PacnpoCcTPaHATLCA Ha ABa MOMeHTa: MOMeHT pa3psga Cl (B anieMeHT
AOMNOSTHUTENBHON HAaCTPOMKM BXxoauT 1 R1), Bcero nuwb Ha HanpsikeHue 110 B n
MOMEHT (POPMUPOBAHUSA ONNTESNBHOCTU B 3Ha4YeHue 1 : 120 = 8,3 mcek, ANuTenbHOCTb
nosnynepuoa npombILLNeHHOM YacToTbl B 60 L.

3HayeHne cHAToOM 3Heprun ¢ émkocTn C1l cocTaBwuT:

W C+U? 8000+ 107%%360%2 8000 *107°%0,13 % 10°
1 —_— —_— —_—
2 2 2

= 520/

WcHT = W2 - W1 =880 — 520 = 360 [x.



OTa 3Heprusa NporoHseTca Yepes NepBuYHy0 06MOTKy TpaHcdopmaTopa To ¢ 4acToToMn
TONbKO 60 NyNbCOB B CEKyHAY (BTOPOM nonynepuog — 370 06paTHbIN Xo4
CaMOMHAYKUMK, B KOTOPOW B fyyLUEM Crnydae "3epkanbHoe" oTpaxeHue aHeprum 6yaet
COOTBETCTBOBATb 3aTpaye€HHON), MO3TOMY BCS MOLLHOCTb Ha Bbixoae byaet: WCHT x 60
=360 x 60 = 21,6 kBA.

[Moyemy 3HayeHne mowHocTn 21,6kBA He coBnagaeT ¢ MowHOCThIO 28,8 KBA,
npumMeHéHHon CMUTOM?

Ha 310 ecTb ABE NPUYNHBI.

[MepBagda. Mbl 4ns nposegeHNa npegsapuUTenbHOro pacyéTa 3aHU3unm nopor
cpabaTtbiBaHNA Noporosoro anemeHta D2 Ha 10 BonbT. [Ana HENWMHENHOCTK B KBagpaTe
— 3TO MHOroBarTo.

Btopoe. O4eBngHO, 4To CMUT BbIGpan yxe rotoBbIN TpaHcopMaTop U3
"rocTMpoBaHHOro" psga Kkakom nmbo pmpmel Ux Bbinyckatowme. Noatomy 6nmxkanee
3HayeHue K 3Ha4veHuto 21,6kBT — a1o 28,8kBA.

MOXHO KOHEYHO B6bINo 6Gbl NOCYMTATb N 3HAYEHNE BHEPTUK, BbiAaBaeMOnN HEOHHUKOM.
Ho ana Ttoro, 4To6bl He 3acCopsATb TEMY, 3TOro AenaTb noka He Byaem, ckaxem nuLlb
OOHO, YTO 3TOT BONPOC AeTanbHO ByaeT pacCMOTPEH No3xe.

KackagHoe npeo6pa3oBaHue aHeprum.

Ha BeTkepaccmaTtpuBatoTcs Npuémbl Bo30yxaeHns Cpeapbl MHAYKTUBHOCTLIO U NMPUEMBI
NpUHATUA U3 Cpeaibl OTBETHOrO OTKIIMKA. Tok B UHOYKTUBHOCTb
BKa4MBaeTCHA pa3psaoM EMKOCTU, Tak Kak EMKOCTb CnocobHa nNo CBOUM
XapaKTepucTrkam oTaayum 3anacéHHON SHePrnn Ha MHOTo NPEBOCXOAUTL BCe
N3BECTHbIE UCTOYHUKN, POPMUPYSA HA OOQHOM U TOM XXe 3HaYE€HUUN Pa3HOCTU
pa3psaaHbIX HanNpsXkeHun pasHble ypoBHU I C. Mpn 3TOM yxKe HEKOTOpPbIE
nccrnegoBaTtenu genarT nonbiTKy no goctmxeHnto CE agpdekra.

Bcsa npenecTtb 3TMX 3KCNEPUMEHTOB 3aKMOYaeTCsa B TOM, YTO MAET npopaboTka
WHOYKTUBHOCTW.

Kak nonyunte CE adpdpekT Ha fo3apsge v HENnosrTHOM pa3spsiie EMKOCTU, eCTECTBEHHO,
YTO rpaHuLbl MO BENUYMHAM HaNPSXKEHUSs U HOMUHAaN éMKOCTU NpeaBapuTenbHO
NPOCYMUTaHbl — Mbl yXXe YaCTU4HO 3HaeM Ha npumepe [doHanbga Cmura.

Ho kak aTo cgenaTtb Ha MHAYKTUBHOCTU?

O4eBUOHO, YTO TaKMMU Xe NpMEMamMm 1 NoAX04aMU, KakK M Ha EMKOCTU, TaK Kak
HernMHenHasa PyHKUMS 3Hepruu, HO yxxe OT TOKa — UAEHTUYHas!

[MoaTomy, Mbl MOXeM 3acTaBuTb BbipabaTbiBaTb CE aHEprno n MHAYKTUBHOCTb,
KOTopas B OTfiM4ME OT 3HEepruu KoHAeHcaTopa, BbiKfaablBaeTCA B OKpyxatoLlee
NPOCTPaHCTBO B BUAE MarHUTHOIO Mosisi.

K TOMy Xe, OTKpbIBaAIOTCA BENUKOSIENHbIE BO3MOXHOCTU N BapUaHTbl CHATUS U3MULLIKOB
3Heprum Yyepes MarHMTHoe nore, co3gaBaemoe KaTyLkon. B HEM npocTo Hago
pa3sMecTUTb BTOPUYHYIO, CbEMHYIO. Kak BUANTE, 3HEPIU0 C KOHAEHCATOpPa Mbl MOXEM
CNUTb TONbKO «ranbBaHNYECKN», TO €CTb Yepe3 NPOBOAHUK Lenn, a B BapuaHTe
WHOYKTUBHOCTM — Yepe3 MarHUTHoe norie.

A ecnu elwé nepBoHaYanbHy 3HEPrui0 AN MHOAYKTUBHOCTU (hopMUpOBaTb
«NPUBYTKOM>» C KOHAEHcaTopa, a caMy UHAYKTUBHOCTb TaK e 3acTaBUTb
BblaaBaTb CE, To KOHe4YHasi 3Heprusi 6yaeT Kak BapuaHT npousBeAeHNUs NnepBow
Ha BTOpyto. B 3TOM 3aknioyaeTcs NPMHLUMN KackagHoOro npeo6pasoBaHus
3Heprum.



Bcé Gbl HU4ero, ga 0AHO CrOXHO: B OTNINYME OT EMKOCTU, HanNps>KeHNe Ha KOTOPON
MOXHO 3aMepuTb 1 Ha criegyLwmnn eHb, B UHOYKTUBHOCTU NPOUCXOAAT ANHAMUYECKne
npouecchbl. 3aMepsTb UX N ONepPUPoOBaTb UMY HYXKHO «TYT U cenyac»!

OpHoOBpEeMEHHO 3TOT NOAXOA BbI3blBAET CNOXHOCTb B (DOPMUPOBAHUM MPOMBbILLSIEHHON
yacTtoTbl B 50 U, TaK Kak NoBbILLIEHE KONMMYECTBO LIMKIOB B CeKyHAY, Bbi3biBatowmx CE
ahpekT, 3HaUMTENBHO YBENMUMBAET KOIPMDULNEHT NpeobpasoBaHNN SHEPTUN
cuctemon. MNoatomMy OT 3TOro MOMEHTa 1 ganee Mbl He Byaem 3aumknmMBaTbCs Ha
npoMbILieHHON YacTtoTe B 50IL, Tak Kak B Ka4ecTBe NCTOYHUKOB XpaHeHus CE
3Heprnm, BblgaBaeMon MHAYKTMBHOCTbIO, OyayT akkyMynaTopbl nnbo cynep
KoHOeHcaTopbl. A BOT yXXe hopMnpoBaHNE NPOMbILLNIEHHOM YacTOTbl NpegoCTaBUM
BCEBO3MOXHbIM MHBEPTOPAM.

Monb3ysack cnyyaem, MoxeTte oueHUTb TanaHt JoHansaa CmuTa, KOTOPbIv B
paccMaTpuBaemMou Bbille cxeme cpasy Bblgan 60 Iu.

Kctatn, popmmpoBaHmne NpoMbILLNIEHHOM YacTOThbl HAAO0 AenaTb TONbKO B TOM Cry4yae,
ecnv npmbopbl NOTPEBUTENSA «3aTOYEHbI» NOA HEE.

Ansa 6yaywero aToMobmnga nnm MOTOPHOWN NOLKN BCE PABHO, KaKUM HanpsXXeHnem,
TOKOM 1 YacToTou ByayT nuTaTbCs X UMNyrnbCcHble CE MoTOpbI.

NTaK, N"HOYKTUBHOCTb.
CTpoum rpadmnk HENMMHENHOWN PYHKLUN SHEPTUU, BbIKIlaAblBAEMON UHAYKTUBHOCTLIO B
okpyxatowyto eé Cpeny, Puc.7.

W, [k g
W, C
W, B

I, L, I A

Puc.7.

Kak Bugute, nonyyaeTcs OAuH K O4HOMY, Kak U Ha Puc.6., HO CXOACTBO NpuU 3TOM He
nosiHoe.

BosHukaeT Bonpoc: 4Yto genatb ¢ Toukon B?!

Ecnn no aHanornm ¢ EMKOCTbLIO B HEN OCTAETCA OCTaTOYHOE HanpsXXeHne u ans
noagepXKaHus aToro HanpsXKeHNa He TpebyeTCca CTOPOHHSAS SHEPrus, TO NogaepXxaHme
TOKa |1 B MIHOYKTMBHOCTU — 3TO NpsiMble 3aTtpaTtbl! O4eBUOHO, YTO NPUEMBI CTaTUKK
34ecb He npoxoaat. OueBuaHO, YTO «ykon» Cpedbl OT Tovkn B go Touku C Hago
npoBoanTb Ges3aTpaTHbIM NPUEMOM, a OTKNMK Cpefbl OT Toukm C oo Toukm B



NPUHUMATL KaK CYLLECTBEHHYIO U AENCTBUTENBHYIO 3HEPTUIO.

Bosgencteue: « ykon» -- 6e33atpaTHbIf, OTKIUK — OeNCTBUTENbHbIN!

Kak aTo caoenatb?

Cawm 1ok cobon npegctasnset | = dg/dt. A HOpManbHbIMK CNOBaMN — MPOABMXEHME
orpaHuyeHHoro ob6béma 3apsiga B eanHuLy BpeMeHW. To eCTb, eCriv Mbl MO NPOBOAHUKY
NHOYKTUBHOCTM Byaem ABuUratb C pa3HOW CKOPOCTbLIO OAMH U TOT e 06bEM 3apsaga, To
1 NONYyYnM pasHble 3HaYeHUS TOKOB.

Kasanocb 6bl, 4TO B COOTBETCTBMU C rpadmMkomM Ha Puc.7., ocTtaTtouHO NPpOBECTU
NYHEerHOe HapacTaHue ToKa B MHAYKTUBHOCTM OT HYNs [0 PACYETHbLIX rPaHnL, yyacTka
HENUHEeNHOWN aHepreTu4eckon PYHKLMKU, Kak Mbl ykornom Cpeapbl cmoxem 3auennts CE
3Hepruio.

3auennTb TO Mbl CMOXEM, HO OHa MIHOBEHHO pacTpaTUTCS Ha «3aTpaTHOM» y4acTKe OT
TOuKM nepernba pyHKLUMn A 0o Hyns.

Kak 6bl TO HM BbINO, HO ABMXEHME TOKa OT HyNs 40 TOYKU A HENUHENHOW yHKLUK
3Heprum — 3TO BCerga 3aTtpaTHbIN NpoLece, ecnu aaxe 3TOT NpoLecc opraHn3oBaTh
CE «npubyTKOM» C €MKOCTHU, YaCTb 3HEPrnn BCce paBHO ynaeT B NPOCTPaAHCTBO, YTO
AenaTb 3TO KparHe He XenaTernbHo, Tak KaK NepBbl MHOXUTENb [ABYXKacKkagHOW
cuctembl no CE pesko ymeHbLUaeTCs.

CE adbdeKT ¢ MHOYKTMBHOCTU Mbl MOXXEM MOMYy4Y1Tb TONbLKO nocne ykona Cpeasl
MarHUTHbIM NONeM, BbINOMHEHHbIM TOKOM UHOYKTUBHOCTWU B CTPOro U 3apaHee
pacCYMTaHHbIX IPaHUYHbIX NPEAENIOB ero BENMUYUH.

B cBA3M ¢ 9TMM BbIpUCOBLIBAETCSH cnefyoLwas KapTuHa.

MO MHAYKTUBHOCTM AOSMKEH TeYb Kakon NMbo nepBoHaYanbHbIN TOK, HO CBOUM
MaKCUMarnbHbIM 3HaYeHNeM OOIMKEH NpeBbIlWaTh TOYKy nepernba dyHkumm A, 6onee
TOro, ero »eraTeribHO BOrHaTb B TOYKY B, 3aTeM Hy>XHO KpaTKOBPEMEHHO ero YyCKOpUTb,
NpUYeM CKOPOCTb YCKOPEHUS AOIMKHA OCTUYb 3HAaYEHUA TOKa HENTMHENHOTO y4acTKa,
o603HayeHHoro kak C, Puc.7..

YckopeHue Toka B 9Tux npegenax BolnoXxunt CE noBbIWEHHYIO 3HEPrnio B BUAe
MarHMTHOrO Mofs B OKpyxatoLee npocTtpaHcTBO. OCTaETCs TONMbKO 3TY 3HEPTUIO CHATb
B BMAE CaMOMHAOYKLUN HA OCHOBHYIO MHOYKTUBHOCTb (3epKkarnbHoe oTpaxeHue!), nmbo
BTOPUYHOW, pa3MeLLEHHON B Nosie NepBUYHON.

MpnémoB moxeT 6bITb MHOro. Ho 0auH 13 NpMéEMoB 3Toro 6e33aTpaTHOrO YCKOpPEeHUs
Obin NpeanoxeH Micmannom ABn3o — Kak KpaTKOBPEMEHHOE KOPOYEHNe
WHOYKTUBHOCTMU, C Yero n Hayanacbk pabota Betku Mr".

PaccmoTpym oanH apxu BaXKHbI MOMEHT.

Kak Ha npakTuke MeTogoM KOpOYeHUsi OpraHn3oBaTb B UHAYKTUBHOCTU MOLLHbIN
NMMKOBbIN BPOCOK Toka? Beab aTOMy BpOCKY TOKa NpensaTcTBYeT OMUYecKkoe
COMpPOTUBIIEHNE Lenn, B KOTOPOE BXOAUT HEOTHEMIEMOWN HYacTbio N OMUYECKOE
COMPOTUBIIEHNE UHOYKTUBHOCTU, HE CHMTasi €€ peakTMBHOro conpoTtusnenns. Kak ool
Mbl HE YMEHbLUIAn oMM4YecKoe ConpoTUBIIEHWE KITloYa, NPOBOASLLEr0 KOPOYeHue,
MEeTOL0M MnapannensbHOro BKIIYeHNss MOCHETOB, OMUYECKOE CONMPOTUBIEHNE
NHOYKTUBHOCTW eCTb 1 ByaeT Bcerga, gaxe ecnu eé nrotoBuTb M3 3010TON NPOBOJSIOKU
NOBbILLIEHHOro AnameTpa. ECTb nn Ha npakTuke NPUEM Nno YMeHbLUEHUIO 3TOrO
OMWNYECKOro COMPOTUBMEHUS UHOYKTUBHOCTU KPOME HAMOTKM €€ NUTUEeHOPaToM,
KOTOpbIW, KCTaTK, U He Bceraa cnacaeTt? PaccmMoTpum cHavara BapuaHT yMEeHbLUEHMUS
OMMYECKOro CONPOTUBIEHNS, (B AanbHENLLEM €CTb BapUaHTbl U MO YMEHbLUEHWIO NGO
NoJSIHOM "HenTpanu3aumn” peakTMBHOrO CONPOTUBIIEHNSA UHOYKTUBHOCTN).

OtBerT: ecTb!

Ho cHavana maneHbkoe OTCTynneHune.



Paccmompum naguHoobpa3sHbili rnpoyecc.

[Tpedcmasbme cebe, YMO 8bl 3UMOU Haxo0UMech Ha 8epuUHe O4YeHb Kpymou 20pbl.
bepéme 8 pyKu KOMOK CHeaa U rpocmo ckambeleaeme e20 8HU3. Ymo npu amom
rnpoucxooum?

lMomeHyuanbHas aHepausi 3aHECEeHHO20 Ha 20py CHez2a U fiexauje20 Ha eé CKITOHe,
bydem npespawjambsCsi 8 KUHeMUYeCKyto, npu4yém rnocriedHsiss bydem pacmu rno mepe
HapacmaHUusi CKOpOCMU CHEXHOU NagUHbI U €€ MaccChl, 8b138aHHOU rnepeoHaYarsibHbIM
KOMOYKOM CHeza. B koHe4yHOM umoeze, nomeHuyuarnbHas saHepausi ripoyecca bydem
yMeHbWamabCs, a KuHemuyeckasi pacmu. AHanoau4dyHoe Oelicmeaue ripoucxooum u rpu
paspsde mosiHuUU. HanpsixxeHue rnpobosi no mepe rnpoosuUXXeHusi MOJTHUU K 3eMre —
yMeHblWaemcsi, a «moJsiuuHa» cmeoJsia pacmém, mo ecmb, pacmém mok pa3psoa.
Ecnu amom npouyecc uzobpasums 2pacthukom, mo rosyqumcsi crnedyroujee:
HarnpsiKkeHue rno Mmepe go3pacmaHusi moka 6yoem nadams, Puc.8.

U,

U,

e
l4 l, | A
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3mo He 4Ymo UHoe, KaK y4acmok ¢ ompuuyamesibHbIM corpomuseiieHUeMm.



3mom rpuém wupoKo ucronb3yemcs 051 MoslydeHus Hezamyxarouwjux konebaHud,
MemoOoM KOMMNeHcayuu akmugHo20 CONMpomuesieHus yenu korebamerbHo20
KOHMypa, Komopoe 8HOCUM 8 He20 3amyxaHue U mem caMbiM yMeHbUWaem
amrnnumydy konebaHul. [Jenaemcsi amo makumu ripubopamu Kak myHHes1bHbIU Auo0,
11ubo 3Mo MOXHO cdeslamb rPOcmo 0bbIKHO8EHHOU 3r1ekKmpuyecKol Oy20u.

Ho mam u mam — amo eceeo nuwb deticmaue!

[Mosmomy, ecnu Mbl CMOXeM U320mMo8um KOMMymauyUuOHHbIU K/1to4, KOmophbIU
CriocobeH eKno4YambCs 1agsuHoobpasHo, mo 3mom silaeuHoobpasHbIU rnpouecc 8HeCéEm
8 uernb aJIeMeHm ompuyamesibHO20 COMPoMmMuesieHUsi, Komopoe aHHu2uaupyem
OelicmeumeribHoe corpomuesrieHue UHOyKmugHocmu, memMm caMbiM 110380/1Uum
docmudb 8 Uyernu «0uUaeHHbIX» MOKo8. Ecriu amo mosibKo npemeopums 8 XU3Hb, Mo
8bIX00 Ha 1rbouU y4acmokK HesluHelUHoU sHep2emuyeckou hyHKUUU sHepauu
UHOYKmMmugHocmu — 803MoxxeH 6e3 rpobriem!!!

TornbKko naguHoobpa3sHbIl rpouecc KOMMymauuu, Kak 0OUH U3 eapuaHmos, criocobeH
oocmuyb HeozpaHu4yeHHo20 CE omknuka Cpedbl UHOYKMUBHOCMbIO!

Kak npaktunyecku onpefenuTb y4acTOK rpaHNYHbIX 3HA4YEHUN TOKOB MHOYKTUBHOCTH,
KoTopble MoryT Bbl3BaTb CE adppekT, npuyém He npocto CE adpdpekT, a ¢ 3apaHee
nporpamMmmmupyemomn MoLLHOCTb? MNMpeacTtaBbTe cebe, CKOMbKO Af1S 3TOro AOMKHO ObITh
npenBapuUTENbHbIX JaHHbIX: KYJTIOHbl, UX YCKOPEHUS U TOMY Npoyee...

Ho BbIXoa 13 NOMNOXeHUs eCTb.

[na aToro Hago OTOXAECTBUTL MHOYKTUBHOCTb C EMKOCTbLIO, @ TOK C 3aps0BbIM
HanpsbkeHneMm. U yxxe oTpaboTaHHbIMM NpMéMamm NO A03apsay U YacTUYHOMY paspsay
€MKOCTU HauTW 3TOT AnanasoH ANA UCKOMOW UHOYKTUBHOCTW.

EcTb yxxe oTpaboTaHHbIV NPUEM M MO 3aMepy TOKa, NPOTEKAOLLEro No NHAYKTUBHOCTW,
K coXaneHuto, oTpaboTaHHbIV HE HaMu, HO No6e3HO NpeanoXeHHbI HaM OAHUM
nccregoBartesrieMm.

[nsa aToro Hago nocneaoBaTenbHO C MHAYKTMBHOCTBIO BKMOUYNTL 6€3MHAYKTUBHOE U
ManoOMHOE CONpoTMBMEHME B BUAE rpacpmtoBon WETKM, Nnbo apyroro 6pycka
rpacduta. o anopam ocumnorpaMmMm MOXHO CYyAUTb O AUHAMUKE NPOTEKAOLLNX
NpoLEeCcCcOB U UX aMNIIUTYOHbIX BENTUYNH.

B koHeYHOM nTOre Hmxe nNpeanaraeTcsa pyHKUNOHaNbHas ABYXKackagHasi Cxema
npeobpasoBaHus CE aHeprum, Puc.9.
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MpuHUMN paboTbl.

AkkymynaTop 1 yepes nepekniovaroLeecs yCTponcTao 2 n 6110KMPOBOYHbIV
koHgeHcaTop C1 3anuTbiBaeT UCTOYHMK 3 C KpyTonagarLlen XxapakTepucTukon ans
3apsga émkoctu C2.

KoHTponb 3apsga (M oQHOBpPEMEHHO 3alumMTa OT pas3HOCca CXeMbl) MO HEMNPEBbLILLEHUIO
Toukm C ocyuwectBnsaeT 610K aBToMaTuyeckon perynuposkn ycunenma APY-1, 4. Mo
OOCTWXXEHUIO PAaCYETHON BENUYUHBI 3apsaga émkocTu C2 BKIoYaeTcHa nepBbiv
KOMMYTaLUMOHHbIN Kntod VT1. OH ocTaéTcs BKNHYEHHBIM 0 TeX Mnop, Noka BenuynHa
3apsiga émkoctn C2 He onycTUTCH A0 KOHTPONbHOW ToYkn B, nocne yero ko4
3akpbiBaeTcd. CBepx EQMHNYHBIN pa3psg éMKOCTU NPOXOANT Yepes NepByro
MHOYKTUBHOCTL L1 1 popmupyeT Bokpyr Heé CE marHuTHOe nose B Kyrne ¢ eé
camomHaykumen, npoxogswen yepes anoa D1.(K coxaneHuto, B 3ToM cnyvae dygeT
3atpaumnBatbca CE aHepruna c koHgeHcaTopa C2 Ha npoxoxaeHue "3aTtpaTHoro”
yyacTka L2, HO HuYero He nogenaews). B aTom none nomellaeTcs MHAYKTUBHOCTb L2.
[Mone popmupyeT B HEW TOK, AOCTUraloLWnn Toukn B, HO yxe Ha HenuHenHon
3HEepreTMYecKon xapakTepuCTUKM NHOYKTUBHOCTY L2, Puc. 7. 3aTtem BknoyaeTcs
KOMMYTaLUMOHHbIN NaBMHOOBpa3HbIv krtod VT2, co3gatowmnin naBUHOOOpasHbIN TOK,
pocturatowmn Todkm C. O6paTtHbin CE OTKNMMK cCaMOUHAYKUUN MHOYKTUBHOCTM L2
cnuBaeTcs B éMkocTb C3 n C4.

Llenb APY-2 otcnexuBaeT Tok 3apsaga émkoctn C3, C4 1 no mepe HeobxoanmocTun
N3MEHSIET CKBAXXHOCTb MMMYNbCOB ynpaBrieHusi, BbipabaTbiBaeMbiMu reHepaTopom G,
TEM CamMbIM YMeHbLUasa KoadhduuneHT npeobpasoBaHnsa CE aHeprum ¢ émkoctun C2.
Kak TOnbKo OTTOK 3HEpPrnm B Harpy3ky BO30OHOBMTCSH, CXeMa BKNIOYAETCHA «Ha MOJSTHYIO
KaTywky». HBepTOop 8 hopmupyeT npombiLieHHY0 YacToTy B 50 Iy, Yyepes Hero xe
OCYyLLEeCTBNAeTCH «caMo3annTka» geBanca.

Takum obpasom, CE sHeprus B paccCMOTPEHHON cxemMe npeobpas3oBbiBaeTCA ABaXObl: B
émkocTn C2 n MHAYKTMBHOCTU L2. MHAYKTMBHOCTL L1 B 3TOM Cnyyae urpaet porsib Kak
nepegaTovHOro ysna packaykm MHOYKTUBHOCTY L2.

KoHeuHast MOLLHOCTb YCTPOMCTBA 3aBUCUT OT KONMMYECTBA LMKITOB, NPOBEAEHHBIX B 1
CEKyHAY BPEMEHN.

A, kK coxXaneHunto, Mbl B 3TOM Crly4ae nmeem NporHo3vpyemblin npeaen.

KonuyecTtBo UMKMOB, 13-3a TOrO, YTO UCNOSb3YIOTCA PEAKTUBHbIE 3NIEMEHTbI C
CcOCpenoToO4EHHbIMM NapaMeTpamMm — OrpaHNYeHo.

[na ganbHenwero HapacTaHNA MOLLHOCTU Kak (PYHKUMM OT YacTOTbl, HAM NpUAETCS
«Ie3Tb» B bonee BbICOKME YacTOTbl KOMMYyTaLUUKN, TO €CTb NEPEXOANTb HA PEAKTUBHbIE
3aneMeHTbI C pacnpefenéxHHbiMu napameTpamn. K «HU3LWMM» U3 HUX OTHOCATCS
OAHOMPOBOAHMKOBbIE PE3OHAHCHBLIE NTUHUU, A K «BbICLUMM>..., CAMbIM «BbICLUMM>» —
ONTUYECKMIM OMana3oH Hakayku HENMMIMHENHOCTN KpucTannos!

Ho aT1o Tema, gymaem, 4To He CTOMb yXX OTAanéHHoro GyayLiero.



3aknoyeHue.

locnoga! Mbl B npyHUMne nogenunivcb C BaMmu HalWMMU CeKpeTaMun «MU3roToBMeHUs
rmTapbl», €€ HaCTPOMKU U Jaxe B3ATUIO NepBbIX akKopOoB.

MogapeHo camoe LieHHOEe — 3TO MbICIb. ECrn YenoBeK NOMMET, TO 3TO Ha BCHO XKU3Hb,
€CNnKn 3arnoMHUT, TO A0 «NEPBOro KNpnu4a»...

Komy B cunax nonpo6oBaTtb U3roTOBMTb 3TO CaMOMy BMECTe C Hamu — gep3anTe! -,
HaM He >arKo.

KTO He noHAN Kak unn He B COCTOSAHUM 3TO BCE cAefniaTb camoMy, TOMY NpUAETCS
nogoxaaTb TeX KTO 9TO cAefiaeT U NOAESNIATCH C OCTalNbHbIMU FTOTOBOW CXEMOW.

C yBaxeHuem,

With, Buktop MNpur despanb 2013 roga.



