Ecnu Bel "paspsikaeTe" koHOeHcaTop Yyepes paspagHuK N UHOYKTUBHYHO
Harpy3Ky Bbl MONy4YnTe Nepnogndecknin Nnepexos SHepPrum N dNEKTPOHOB C O4HOW
oOKnagkm eMKOCTM Ha Apyryto 9TO CUHycouaanbHble KonebaHus N, B KOHEYHOM
cuyeTe, nonepevHasa BonHa. Ecnv Bel cosgagute ycnosue, npu kKOTopom byaete
MMETb TONLKO OOMH Nepexon 3HEPrMn 1 ANeKTPOHOB Yepes paspsiaHuK, a Bo3BpaT
nocne nepBoro nepexona oTpexete BCTPEYHbIM NOTOKOM SHEPrnN 1 3NEKTPOHOB
Bbl nony4nte MoLwHbIn "cTaTnyeckmn senneck". MowHOCTb Bawero Bcrnnecka
6yneTt obycrnoBneHa MOLLHOCTb BalLEro BCTPEYHOro notoka. Benneck umeet oguH
BEKTOP, O4HO HanpasneHne. Ecnu Bbl 3TOT MNynbC NnoaBedeTe K KaTyLuKe C
BGonbLMM WaromM 1 ManbiM KONM4eCTBOM BUTKOB Bbl npon3seaeTe BO3gencTBmne Ha
NPOCTPAHCTBO U OHO OYEHb XXECTKO OTBETUT BaM. [ToMeCTMB criMpanbHY KaTyLLKY
Ha OA4HY NTMHMIO C BOSTHOBOW, Bbl nony4ynTe B cnvpanbHOM KaTyLKe MOLHbIN COBUT
aHeprun. Takon casur Bbl He cMmornn 66l NONYyYUTL, MCNOMb3ys Balwu
nepBOHavanbHbIN UCTOYHUK 3HEPrUn. KoapduruneHT pasHuLbl MOXET 4OCTUraTb
HECKONbKNX NOPAAKOB, N 0BYCMNOBIEH TOMBbKO KOHCTPYKLUMEN N HAAEXHOCTb BaLLNX
3anyacten. Ewe pas nogyepkHy: B CUCTEME reHepaumn umnyrbca gonyckaeTcs
ABWXEHNE SHEPrn TONbKO B OAHY CTOPOHY, HUKAKoro pe3oHaHca, konebaHui.
OTOT MMNYNbC Henb3s nepenatb Ha DONbLIOE PacCTOSHME.

B nepsown cobpaHHOM yCTaHOBKE A NOSTy4UST KOHTPONMPYEMOE BblaeneHmne
3Heprmn, Ho oHa paboTana He TakK, Kak 9 cHa4ana npocyutan. B npouecce paboTbl
YCTaHOBKN B TeYeHMe 5-6 ceKyHAa B Harpy3km He oUKCMpoBarnoch ABMXKEHNE, HO
nocre Toro Kak 9 06ecToumnn yCTaHOBKY B Harpyake nosiBuncsa MOLLHbIN "Tok". H
Npoun3Ben eLle 3anyck u yBenuyun spemsa paboTtbl 4O 15 cekyHA, B UTOre Mos
Harpyska cropesia oT Ype3mepHo 60MbLLIOro Toka. ATa CUTyaumns HanomuHana
BO34YLUHbIN Wap KOTOPbIN HE chnella HaayBatoT, a 3aTeM BO34yX pa3oM BbixoauT. B
cucteme He 6bINO MecTa, rae MoXXHO Obino 6bl cobpaTtb CTONbLKO 3Heprun. Nocne
aHanuaa nony4mnocb, YTo cuctema pabortana B 04HYy TOYKY NPOCTpaHCTBa
noovepeaHo ABYyMS KaTylLuKamMu. STK KaTyLlwK/ 9 Ha3Ban "BOSTHOBbIMU" OHM ObIOT B
MNPOCTPAHCTBO, OHM U3My4aloT, KaTyLLKN KOTOpPblE NPMHUMAIOT OTAadvy
NpocTpaHCcTBa cnmparsbHble. [epBoe YTO Mbl AOSMKHbI cAenaTb, 3TO CKPYTUTb
NpoCTpaHCTBO. [JaHHOEe AencTBue HeobxoamMmo AN TOro YTodbl NONYYNTb AHEPTUU
B 6bonblueM ob6beme, HEXenu NoTpadeHo Ans co3gaHnsa aToro aencteuns. Ecnu Bl
nonblTaeTeCb CKPYTUTb MPOCTPAHCTBO, OHO OTBETUT Ha Balwle gencrene MOLLHbIM
oOpaTHbIM OBMXEHMEM, MHOTOKPaTHO MpeBbILLALWUM Bally NOMbITKY. 3TO
NPOUCXOANT BCEACTBME TOro YTO Bbl NblTaeTeChb HAapYLWUTb 3aKOH LENOCTHOCTH
NpocTpaHCTBa (NonbITKa pa3pbiBa). B pe3ynbTate aToro 4eNCTBUSA NPOUCXOauUT
MOLLHbIN BbIBPOC 9HEpPrnmn (paBHO3HA4YHO B3pbIBY), HO HAM 3TOT BbIBPOC HYXXHO
nepeBecTu B BUA SHEPIMM NPUTrOAHbBIA ANS HAWero nonb3oBaHus. [1oatomy
cnegylowmm AerUcTBMEM Mbl OOMMKHbI CAAaBUTb NPOCTPaAHCTBA M TOrga OHO
BbICTYNUT B POSN MOLLHOM "NpYyXuHbl". ( MOLWHOCTb NPYXXUHbI paBHa MOLLIHOCTW
BblGpoca aHeprum (MNONy4YeHHOro B pe3ynbTaTe CKpyYMBaHUA NPOCTPaHCTBA)).
[Mocne Toro Kak Mbl coaBunu MPY>XMHY, Mbl MOXEM Yxxe obpaTHoe aencTeue
(pacnpsimneHune) nepeBecTy B OBUXKEHME SHEPIUX B NPOBOAAX B BUAE NPUrO4HOM
AS151 HALWEero nonb30BaHUs. YUYTUTE, YTO NMpu BCEX BbllLE ONUCaHHbIX JENCTBUSAX,
3Heprus ¢ oTpuuatenbHom obKnagkn KoHgeHcaTopa ewe He HavYana nyTb, T.K. Mbl
nony4ymnu paboTy 3a cYeT KpaTKOBPEMEHHOIO "BCacbiBaHUA" 3NEKTPOHOB U3 HaLLEN
BOJSTHOBOWM KaTYyLLKM B CTOPOHY Mitoca EMKOCTU U BNOKMPOBAHUS UX 3aTEM ApYrown



obmoTkon. B ntore y Hac ecTb BbiBeaeHasi U3 paBHOBECUKSI EMKOCTb, paboTa,
KOTOPYIO Mbl cAenanun u Kotopas no3BosinT Ham NOAroTOBUTLCS K Halemy
rmaBHOMY AencTButo. Mbl 4OMmKHbI Oyaem co3gaTb NOTOK, ABUraKOLLMNCA HaBCTpeYy
Apyromy nNoToky. VX pasgenseTt Haw paspsagHuk. Bbl, y)ke OOMKHbI MOHATb, YTO
co3gaHme noTtoka ( KoTopbin OyoeT ABMraTbCs HaBCTPEYy APYroMy NOTOKY,
KOTOpPbIN nepes 3TUM NpoLUest AaHHbIM NYyTEM U TeNepb CTPEMUTLCA BEPHYTLCS
obpaTHO) 1 nx BCTpeya, MOryT NpoM3onTX B pe3ynbTate ABMKEHUSA 3HEPTUM MO
ABYM COCeHMM MPOBOAHMKAM B O4HOM HarpasfieHn, YTO NPUBOAMUT K OTAave.
Uem cunbHee "ckpyTnum", Tem cunbHee "oTkuHeT". CnegoBaTesnibHO, Halla cucrema
pasgeneHns 3Heprum aneKTpoHoB ByaeT CocToATb M3 ABYX YacTen. [NepBas yacTb
onucaHa paHee. BTopasi YacTb NOYTU NOSTHOCTLIO MOBTOPSIET NEPBYIO, B AEUCTBUN,
KOTOpOe aenaet nepsasi YacTtb ("cBopadnBaHme" u "otgada™). Bbl, 4OMMKHbI HAUTH
cnocob opraHunsoBaTb ABa BCTPeYHbIX noToka. OauH 6yaeT ABuraTtbCA CO CTOPOHbI
"nonoxmntenbHon", 4pyron co CTOPOHLI "oTpuuaTensHON". OTO NPMBEAET K pa3pbiBY
Nosia B paspsaHuKe N BbIXo4y 3HEPrMM Ha NOBEPXHOCTb. [ocne Toro Kak Bbl
cosganu aBa BCTPeYHbIX MOTOKa N UX BCTpeYa npounsoLuna B paspsigHuKe, BO3HUK
3IEKTPOCTaTUYECKMI BCMMECK (SKCTPATOKK ), 3TOT BbIOPOC IHEPTUN HYXKHO
OTNPaBUTb Ha KaTyLLKy C BOMbLLIMM LLAroM 1 ManbiM KOSIM4eCTBOM BUTKOB (0ObIYHO
NCMNONb3YT TONCTYIO MeHYIO LWNHY (BOMNHOBAas nepegarollas KaTyLka) ).
OHEpPruo Ansa MHOYKTUBHOW Harpy3Kku HYXXHO CHATb C KaTYLLKWN pacrofioXXeHHOW Ha
OLHOW JINHUMK C BOSTHOBOW. Takke 13-3a TOoro YTo B CUCTEME, B BbICOKOBOJSIbTHOM
npeobpasoBaTene UCNosb3ylTCs NONynpoBOAHUKN HEOOXOAUMO NPoAyMaTh UX
3aLlUNTY OT MOLLHbIX CTaTUYECKMX BCNIeckoB. [ns aTux uenen nogonaer
"3azemneHne" unu akkymynartop. Ha ®oto Bbl BugnTe yetblpe paspsgHuka. Ha
BTOPOM paspsigHuKe cBepxy (SpKkuin) Bbl BuauMTe paspsg "anekrpnyeckoro Toka"
KOTOpbIN BblN CreHepmnpoBaH NEPBON KaTYLIKOW CUCTEMbI pasgeneHunsa (pasgent
6nok1). B MOMeHT, koraa OH BO3HUMKAET OH oTcTaeT Ha 270 rpagycoB OT Havyana
OBWXEHNSA aHeprum B cucteme. Ero mbl n 6ygem "peatb". Bpema "270 rpagycos”
OyaeTt ncnonb3oBaHO AN NoAroTOBKM M 3anycka BTOPOM LENu C LeNb BO3MOXHOM
BCTPEYM ABYX CreHEPMPOBaHHbIX MOTOKOB 3HEPINK B OAHOM ToYKe. B pesynbraTe
KOTOPOW AOMKEH NPON30NTK "cTaTn4eckni BoiIbpoc" KOTOpbIN HaM Heobxoaum Ans
nepenayun Bo 2 pasfen c uenbko oka3aTb BO34ENCTBME Ha NMPOCTPaHCTBO. Bo Bcem
N3oenun camoe CroXHoe 3TO NpaBuUIibHO CreHepupoBaTh " cTaTudecknin Boi6poc"



(3TO NPOAYKT, NOMNYyYEHHbIV B pe3yrbTaTte CKpyYMBaHUSA NPOCTPAHCTBA).
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MoaymaiTe puc.3 Kak Ao1KHa BO34eNCTBOBAaTb 06OMOTKA, HAMOTaHHaA nosepx L1 4Tobbl
3/1eKTPOHbI, Nepelwealine n3 oTpuuaTeibHon 061acT EMKOCTU B NMONOXKUTE/IbHYIO HE
CMOTU BEPHYTbCA cpa3y obpaTHO.

YBaxaembinn Cepren s Bam pacckasbiBan 0 BapuaHTe, Korga ycTaHoBKa
paboTana B 04HY CTOPOHY, HO TOK B Harpy3ke BO3HMKan TOMbKO nocne
BbIKITIOYEHUST YCTAHOBKM, HUXKE nNpuBefeHa aTa cxema. OHa Taxkenasi B HacTpouke
MMeeT pag He4oCTaTKOB, HO NO3BOSMMA ABUraTbCs Aanblle. 3TO OAVH U3
BapunaHToB 6riokmpoBaHus. Koraa ata cuctema 3apabotaet B paspsgHuke P1
OygeT 6eno-NywncTbin paspsag 1 3BYK Kak Y MbIXTALLEr0 NapoBo3a, a B
paspsagHukax P2 n P3 6yaet 6ypnsawmnm Koctep 1 3BYK Kak y pblyailero turpa. Ha
kaTywky L3 L4 noBepx ¢ ganbHero Kkpas obina HamoTaHa oObMoTKa 6-8 BUTKOB K



KOTOpPOM BbINM NpUcoeaeHbl 2 Namnbl.
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YBaxkaembiit Cepreit HamoTKa "cTaHgapT" (No YacoBoit). Bce YTO Ha pUCYHKax HAMOTKa
«CTaHZapT». YBarkaemble Apy3ba Ha AHAX MNOYy4MA nakeT MHpopmauum. Koe-yto
KacaTesibHO u3genus. [lato B TOM BUAE, B KOTOPOM MHe A3/, C/IOBO B C/I0BO 6e3
M3MEHEHMUI U CBOMX TPAKTOBOK. / DHEPruIo HY}KHO pacyecaTb, pa3pes3aTb, pa3aenTh.
PaspgenneTtca sHeprusa NepBoro NOToKa BTOPbIM. MOXKeT MOMOYb TPeYroibHUK (B HY*KHOM
mecTe). ANTOPUTM - BKAOUYUTL (= nowwna), pe3Ko BbIKAKYUTbL (CMOTPETb 33
KOHAeHcaTopamu, T.K. 3To cnaboe mecTo), (= ewwe naeT) u (= y»ke naet (nocne
BbIK/IKOYEHMA)), OHW BCTpeYatoTca, sHeprus ="pacyecbiBaetca" u "paspesaetca” (Ho,
BO3MOMHO, /1A TOro YTobbl OHa pa3pe3anacb, YCTAHOBKY HYXKHO €elLle pa3 BbIKAOUYUTD, a
NMOTOM BK/IHOUYMTb, HO O4YeHb BbICTPO (YTO Bbl NOABMICA NOCTOPOHHUIA TPETUM NOTOK).
3apaum n tTexHonormun Yactb 1. NCTOYHMK NOCTOAHHOIO BbICOKOTO HanpAXeHuA
npou3BoauT "nepetarMBaHme" 3NeKTPOHOB M 3HEPTUM C OAHON 0OKNAAKM KOHAeHcaTopa
Ha ApYryto, B UTOre co3gaeTtca pasHuua. [locturas onpeaeneHHOro COOTHOLEHMUS,
npoucxoanT nepebpoc (NepeckoK) sHePrMn n aNEeKTPOHOB Yepe3 paspsaLHUK.
MepBOHa4YaNbHbIN MOMEHT Nepebpoca - 3To cTpeMaeHNe NONOKUTENIbHON CTOPOHbI
KOHAEHCATOPA, WWHbI MUTaHMA M O4HOM YAaCTW Pa3pPALHMKA BOCNONHUTb HEAOCTAaTOK TOrO
4TO 6bIN0 M3BATO. K NpuMmepy, ecnm nogHeceTe OTBEPTKY K "'MONOKUTENbHON "' CTOPOHE
€MKOCTH, TO OT Hee B CTOPOHY KOHAEHCATopa NPOCKOYMT UCKpa. CHayana B CTOPOHY
€MKOCTM, 3TO NPUBEAET K CHUMKEHUIO CUAbI "BcacbiBaHMA" U KaK cneacTBue B 06paTHYto
CTOPOHY (BO3HMK HEAOCTATOK YrKe B 0TBEPTKE). OTC04a MMEEM, YTO EMKOCTb Hallero



KOHZEeHcaTopa M 06bem MeTanna Halen oTBepTkM onpeaenset " obvem" n "cnny" Hawen
UCKpbI (34ecb ABUXKEHUE BNepea-Ha3ag). TakKe Haao yunTbiBaTb GaKT TOroO, YTO AMAMETP
Hallel OTBEPTKU ONpeaenmT amnanTyay nyabcaumm SHEPrnum 1 3IEKTPOHOB BA0/1b CAMOIA
OTBEPTKU. MpMMem, YTO NPOAObHOE ABUKEHNE SHEPIUM U 3IEKTPOHOB, BbI3BaHHOE
Pa3HOCTbIO NOTEHUMANA, BHYTPU NPOBOAHMKA 3TO "NOTOK" aHepruu.

3agauum n texHonormm Yactb 2. Hawa 3agada no reHepaumm MMMysibca IHeprum
(anekTpocTaTUUECKMI BCNEeCK UK "pagnommnynbe) KOTOPbIN AO0MKEH UMETb OAMUH
BEKTOP M3 NONOKUTENBHON 061aCTUN B CTOPOHY "3emnun" Kasanocb bbl, 4OCTAaTOYHO NPOCTa.
Bo BnoxeHue 1 HaprcoBaH KOHAEHCATOP U pa3paaHMK HeobxoaAnMMOo co34aTb YCI0BUE,
NpY KOTOPOM Ha pa3paaHMKe BCTpeTUAunch b6bl ABa "noToka" ogmH asuranca 6ol n3
NONOXUTENBbHOM 061aCTK, a APYyron U3 oTpuuaTenbHoi. Ha nepsblit B3rnaa 3To
HEBO3MOXHO. Ha pucyHKe 2 npegnarato Ha Balle pacCMOTPEHME BO3MOXKHbI BapUaHT.
Anroputm npoct. CHayana 1 noToK nepexoanT U3 oTpMUAaTeNbHOM 06/1aCTK KOHAEHCcAaTOpa
yepes BEHTUNb 1 1 pa3pAAHMK (BEHTUAb 2 3aKPbIT) Ha NOJIOXKUTENbHYO NAACTUHY
KoHaeHcaTopa. Cheayoulee ero 4eMCTBME 3TO NOMNbITaTbCA BEPHYTLCS TEM MYTEM KOTOPbIM
OH NpPWLLEN, HO B 3TOT MOMEHT BEHTWU/b 1 y)Ke 3aKpbIBAETCA U HE MPONyCcKaeT ero. Emy
HMUYEro He OCTaeTcs, KaK UCKaTb APYron NyTb M 3TOT NYTb NPOXOAUT Yepes ApYroi
pa3pAAHUK B CTOPOHY BEHTUNA 2 U reHepaTopa 2 NOTOKA, KOTopble B AaHHbIA MOMEHT
BpoAe 6bl He NPOTUB 3TOro. Ho B MOMEHT, Koraa 1 NoTOK CTPEMUTLCA NOATOTOBUTHLCA K
ABUXKEHUIO B CTOPOHY BEHTU/IA 2, yXKe reHepaTop 2 NOTOKa caenan "2noToKk" n otnpasun
ero B CTOPoHy 1 noToka. B pe3ynbTate OHM NO Teopun A0NKHbI BCTpeTutbcA. OT "TokoBon"
CUnbl 2 NOTOKa 1 byaeT 3aBUCETb CUNA Hawero Bbibpoca aHepruun. BeHTunb 1 ynpasnser
BeHTunem 2 n reHepatopom 2noToKa. IHeprua gna paboTbl reHepaTopa (2noToka) bepem
c BeHTUNA 1. Tenepb NoAyYeHHbIN BbIOPOC IHEPIUM Mbl MOXKEM OTMPABUTb Ha KaTyLLKY C
60/1blWNM LWArom (MegHy LWWHY) M OKa3aTb BO3AENCTBME Ha NPOCTPAHCTBO, KOTOpPOEe
O4YeHb "»KeCTKo" oTBETUT Ham. [laHHbIM BbIOPOC SHEPTMM MMEET MOLLHbIE
BbICOKOAMHAMMUYHbIe NOKa3aTenu (NpupaBHEHO K B3pbiBY). Ecan ero amnantyga npesbicuT
onpeaeneHHbIN Npeaen OH COXKreT Bce Ha ceBoemM NyTu. C atum apdekTom boptoTbea ¢
MOMEHTA NOABNEHMA BbICOKOBO/IbTHbIX BbIK/KOYATENEM HA SNEKTPO- NoacTaHumAxX. Mo



APYroMy UX Ha3bIBaOT 3KCTPA TOKMU.
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BEHTUITA 3TO NponyckaHue "Toka" B O4HY CTOPOHY. Ecnun nmeeTcs kaTylika ¢ 4BYyMS
oBMOTKamMu 1 Bbl NOMbITaeTeCb OAHOBPEMEHHO MO ABYM 0O6MOTKaM NponyCTUTb TOK
B OAHOM HanpasfneHuu Bbl Nony4nte apekT oTTanknsaHnsa (MarHuTbl
OL4HOMMEHHbLIMW NOSIoCamMu oTTankuearoTcs). FeHepaTop NOToka MOXHO
NpeAcTaBuTb Kak KaTylwka ¢ AByMa obmoTkamu. Ecnv no ogHon obmoTke
NPONYCTUTb KPaTKOBPEMEHHO TOK, TO BO BTOPOW OOMOTKE Yepes onpeneneHHoe
BpeMs nosiyunTe 3epkanbHoe aBuxeHne. Bce odeHb NpocTo. BeHTUnb MoXeT ObiTb
BbIMNOMMHEH KOHCTPYKTUMBHO U B ApYrux BapuaHTax. Hanpumep, namna tpmos,



rmaBHOE B 3TOM Cly4yae y4YnTbiBaTb AMUCCUOHHbIE XapaKkTEPUCTUKM KaToda namnbl,
a Takke BHYTpeHHee conpoTmBneHune. BapnaHTt BeHTUnb 1. OgHa obmMoTKa MeHbLUe
apyron B nonosuHy. Npumep ecnu HMXHAS 80 BUTKOB TO BepxHAs oT 33 a4 40

BUTKOB. Hanbonee ontMmanbHOA NpornopLms.
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A paBan cxemy yCcTpomcTBa, KOTopoe paboTtano B ogHy CTOPOHY = BO34ENCTBME Ha
MNPOCTPAHCTBO B OAHY TOYKY NonepemMeHHO 2 BONTHOBbLIMU KaTyLLKaMu, KOTOpble
BOABMMBasiM NPOCTPAHCTBO, U MOCIIE BbIKNIYEHNSA OHO BbINPSAMIIANOCh U Aenano
BonHosoun capur. OT BpeMeHu paboTbl 3TUX KaTyLlek 3aBucen "Tok" B Lenu
Harpy3ku. Yem 6onblue Bpems paboTbl, TeM 60nbLINK "TOK " NOcne BbIKNOYEHUS
yCTaHOBKW. Yem Gonblue BOaBnnBaem NpoOCTPaHCTBO, TEM BOMbLUYO MOLLHOCTb
nonyyaem. A 3anyckan sapuaHT u 6e3 peppuToBbIX Koney,. KaTywkn motanncb Ha
Kycke Tpybbl 50MM nonuatuneH. Ecnu kTo-nmbo nonbiTaetca ee caenatb, HAOO
Yy4YuTbIBaTb YTO ObINIM yKa3aHbl 3a30pbl Ha pa3psgHuke 0.45mMm. CooTBETCTBEHHO
pas3psagHUK, OTHOCALLMICS K KaTylke ¢ obMoTkamu L3 1 L4, ycTaHaBnvBaeT
HanpsbkeHne 450 BonbT. Tak Kak 9To "pagmnoycTponucTBo" 30eCb AENCTBYET
npaBuno KO3MPPUUNEHTOB AS19 BXOAHbIX KOHTYPOB pagnonpueMHukos, 1/5 nnm
1/10. Ecnn obmoTka paboyas nmeet 40 BUTKOB, TO CbeMHAA HAaMOTaHHasA NoBepPX
Hee JOMmKHa MMeTb He boree 8 BUTKOB. Bbl MOXeTe perynupoBaTb HanpsKeHue,
MOLLIHOCTb onpeaenseT nynbcupytowee npoctpaHcTBo. CooTBeTCTBEHHO 450
BONbT Aenvm Ha 5 n nonyyaem 90 BOSbT Ha CbeMHOM 0BMOTKE. OTO HanpsXXeHue
ByaeT NOCTOSHHO, @ MOLWHOCTb ByaeT MeHATbCA. 34eCb HEMHOXKO He TakK Kak B
NPOCTOM 3reKTpUYeCcTBe, NO3TOMY TpaHCopMaTopbl C MeTarnsIoM HeT CMbICcra
NpUMeHATbL. CucTtemMa MOXET MEHATb CBOU CUIOBbIE XapaKTePUCTUKM B
A0CTaTOYHO LWMPOKNX Npefenax, Metans genaet orpaHudeHuve. Jlyyuwe scero
noaxoaaT Bo3ayLuHble TpaHcdopMaTopbl 6e3 cepaeyHumkoB. CepaeyHukmM B
NPOCTOM 3MeKTpU4eCcTBE NPUMEHSAIT AN nepeaayn anekKTpoMarHUTHbIM
crnocobom. A y Bac rnaBHyto paboTy genaeTt NpoCcTPaHCTBO PacnofioXXeHHOe BOKPYr
KaTywwkn. Yeaxxaembln Stolpnik. Mbl He MOXXeM 3aMeHNTb BCe pas3psaHUKM Ha
TpaH3ucTopbl. Mbl 4OMKHbI 0653aTENbHO B OAHOM pa3psigHMKe NONyvnTb
ABWKEHME "3NEKTPUYECKOro Toka" Yepes NpoCcTpaHCTBO. TpaH3NCTOpPbI B TaKom
uenu He paboTatoT. JlaMnbl MOTyT, HO Y HUX OFpaHMYEeHNE NO AIMUCCUM KaToaa.
Ob6gasaTenbHoe yCroBUe AfIEKTPUYECKME TOKU, BCTpeYaroLLmnecs B paspsaHuke
AOIMKHbI ObITb 3epkanbHbl. Obs3aTenbHOE yCroBue ecnv cuctema nogpasymeBaeT
NoAKMYEHME AONOMNHUTENBHbBIX MOAYEN Bbl AOSKHbI YNIOXUTLCS BO BPEMEHHOM
WHTepBan O4HOro npouecca Kotopbin paseH 360 rpagycos no sHeprum nntoc 90
rpagycoB no TOKy. BbixogHasa YactoTa usgenusa onpegensieTcsi CUnoBbIMu
XapakTepUCTUKaMm NCTOYHMKA BbICOKOrO HanpsiKeHUst 1 EMKOCTbIO KOHAEeHcaTopa.
YacToTa reHepauunm BbIbpoca aHeEpPrum ecTb YacTtoTa usgenus. PaspsagHukn
nomMoratT co3gaBaTb U ynpaBnsaTb npoueccamu B nsgenum. OHM Kak TakoBble
Mano BnuAT Ha YactoTy. OHKM nepegatoT "curHan" n perynmpyroT HanpsbkeHue.
MOLLHOCTb Ha BbIXo4e onpenenseT NyfnbcupyloLliee NpocTpaHCTBO. YBaXXaeMbli
Stolpnik. Mpo aTy Leno4ky yxe rosopunun. B ee paboTe BO3MOXHbI ABa BapuaHTa,
CXOXMe, HO nmetoLmne Hebonblume pasnuyus. o cyTn aTa Lenoyvka cosgaHa ong
TOro 4YTo6bI BbIMOMAHUTL PAaboTy 3a CHET ABMXKEHUS ANIEKTPOHOB HO NPU 3TOM He

" pa3psauTb KoHAeHcaTop". Bbl 3HaeTe YTOo NomnHbIN "Kpyr" aHepruu (nepesapsaka
€eMKoCTN) nmeet veTbipe "asmkeHna" 90+90 rpagycos (nepexod ¢ MUHyca Ha
nntoc) n 90+90 rpagycos (nepexof ¢ nntca Ha MyHyc). laHHas uenb no3BonseT
NPONYCTUTb ANIEKTPOHLI C MUHYCa Ha Nntoc. Bo3BpaT BnokmpyeTtcsa BTOpom
obmoTKoM (ecnn No AByM NpoBoAaM NPOonyCTUTb TOK B O4HY CTOPOHY OHU
oTTankusatotcs). OHU BbIHYKAEHbI UCKaTb APYron NyTb Yepes3 BTOPOU paspsaHUK,
HO JJaHHOe AencTBue TpebyeT BpeMeHu 1 npoLecc nepexoada B 0bpaTHYO CTOPOHY



3agepxmBaeTcsa (HO Yepes Kakoe To BpeMsa ByaeT NpoaormkeH). 3a 3To Bpems,
KOTOPOE Bbl BbIUrpanu, ye MOXHO NOAroTOBUTLCS K NepexsaTty Bo3Bparta
3IIEKTPOHOB M3 MNONOXUTENbHON 06NacTu B CTOPOHY OTpULaTENbHOM (€Cnn OH
ByoeT NpoxoauTb Yepes KaTyLlKy, B KOTOPOW Bbl CreHepMpoBanu BCTPEYHbIN
HebonbLwon NoToK). MoXeT KTO He MOHUMAaET Korga 9 roBopto "npocymTtaTb”. 710
3HA4UT onpenennTb BO BPEMEHU OBMXKEHNE SHEPTUM N ANTEKTPOHOB B COCEAHUX
NpoBOAHMKaX 1 uensax. Npumep: nmeem paspagHUK, B Lienb BKITKOYEHA CO CTOPOHbI
nsioca KaTyLlka, 3TO uenb NoAKNYeHa K eMKOCTU. B npoBogHMKe cHavana
OBWXETCS afieKTpruyeckoe nose (Heprus) a 3atem a1EKTPOHbI. ONEKTPOHbI
oTcTalT BO BpeMmeHn Ha 90 rpagycos. [MoaTomy yepes paspagHuK ctapTyeT
3Heprusl, a NOToM anekTpoHbl. Becb nyTb paBseH 90+90+90+90 310 3Heprma n +90
AobasuTb No anekTpoHam. OTcloaa: Tak Kak dHeprnsa ABmxeTcs bbicTpee u paHbLue
3MEeKTPOHOB (UX OBWKEHWE 3TO CneacTeune, a NpuinHa 3To ABMXKEHNE SHEPTNN) TO
Korga aHeprnsa oocturaet ogHon M3 obknagok KoHAeHcaTopa 1 noBopaymMBaeT
Ha3a/, 3M1EeKTPOHbI B CUITYy CBOEW MHEPTHOCTU eLLe NpoaomKatT CBOE ABMXKEHME
HaBCTpeYy aHeprun. B noneTte oHM BCTpeYaloTCs C dHeprnen n B pesynbtarte Mbl
BMOMM ObIOLLMNCA pa3psa B paspsagHuKe. QHeprust MOTbiNaeT Mx Tyga-ctoga noka
He uccsakHeT. Ho aTo paboTta 0gHOro NoToKa — 3NEeKTPUYECKOro, a Ham HY>XHO ABa
NMETb B paspsigHMKe.

Kaxgbin pa3 aHepruna ctaptyeT ¢ mmHyca B Orpagycos, 360rpagycos,720rpagycos
N T.4. 3HAYNUT BCTPEYHbIN NOTOK BO3HUKHET B NPOBOAE MO KOTOPOMY ABUXKETCS
OAWH 3NEKTPUYECKMI TOK NPU YCNOBUM YTO B COCEAHEM NPOBOAHUKE SHEPrns
nponaet Ha 90 rpagycoB paHbLle Toukm B 360rpagycos v T7.4. COOTBETCTBEHHO
€CIin 9Heprna naeT ¢ MMHyca Yyepes paspagHuk B 360rpagycoB TO B KaTyLLKe,
KOTopasi NOAKIOYEHa K pa3psaHMKy U MoCy KOHAeHcaTopa YXKe JOIMKEH ObiTb
cthopmmnpoBaH BCTpEYHbIA NOTOK. M TONbKO Toraa Bbl nony4uTte Tpebyemoe. Bece
4YeTKO BO BpemeHn. VIHorga aTo Takke HasbiBatloT pe3oHaHc. CobpaB BapuaHT
(cuctema B ogHY CTOPOHY) S BKIKOYM YCTAHOBKY M BMECTO NPUBbIYHbLIX 3BYKOB BO
BTOPWUYHbIX pa3psigHuKa ycrbllarn CubHOEe =pbl4aHue= a pa3psag HanoMuHarn
Bypnswmmn koctep. Ha nepBbli OCHOBHOW pa3psaHUK BHUMaHUS He obpatun, a
0OMOTKM AN CbeMa Harpy3ku Ha KaTyLlke He Obino. A nocmoTpen Ha 3To "AnBo"
BbIKIMOYNIT YCTAHOBKY @ 3aTEM ONSATb BKIKOYUIT U TaK HECKOSTbKO pa3s U Kaxabln pas
MNPU BKNOYEHUIN pbl4aHMe NOBTOPSNOCH ( 3BYK NMPaKTUYECKN TaKoM XKe , Kakomn
BO3HMKaeT Korga MOLLUHbIA TpaHcopmaTtop nonyvaet "KopoTbIw" HO ecTb
HebonbLuMe OTTEHKN). [ocumTaB 4YTO JaHHOEe COBLITME HE AOSMKHO ObITh , ywen oT
9TOro BapmaHTa Ha Kakoe TO Bpems. Bckope y MeHa nosBunnck oepputsl U
npogomknn paboty. HamoTaB BapmaHT, O KOTOPOM LUSa peYb, 9 ONATb CTONKHYICA
C TeM Xe adpdekToM. Ha gaHHOM KaTyLKe Bblnia cbemHass 0bMoTKa, K KOTOPOW
61 NnogKNYeHbl 2 Namnbl Ha 24 BonbTa. B npegbliaywmx pasnmyHbIX
NCNbITaTeNbHbIX BapMaHTax 3Ty nNamnbl cnerka BCnbIXmBanu npu paspsage
KOHOEeHCcaTopa Yepes paspsagHuk Korga paboTtana ycraHoBka. Ho B aTOT pas Bce
6b1110 No-gpyromy. BKroUMB yCTaHOBKY, S YCrbllan y)Ke 3HakoMOoe pblyaHue U
ByprieHne, B 9TOT MOMEHT flaMmbl HE CBETUINUCH KakK 0BbIYHO (XKenToBaTbIN
MepuarLwmn ceeT). B rmaBHOM (MOAKTHOYEHHOM K €MKOCTUW) paspsgHUKe S He
ycnblwarn v He yBuaen obbl4HOro 3Byka 1 Buga paspsiga. B mecto atoro tam 6bin
HeBONbLLION NbIXTAWMK 6eno-NyWNCTbIN, S Bbl CKa3an MArkMn Ha oLynb paspag. A
BbIKIMOYUIT YCTAHOBKY U MOW flaMMbl HECUNbHO BCMbIXHYNN 6enbiM CBETOM



(HeNpUBbIYHbBIM, Kak ByaATO C NepeHanpsKeHNEM HO B TOXE BPEMS B HEMOSHYO
cuny) Yepes Mur nocne BblkNto4veHusi. MeHa aTo o3agaqnsio. A onaTb BKIIHOYUN
YCTAHOBKY CEKyH[ Ha 5-7 W1 BbIKITHOYMI, flaMnbl OMSATb BCMbIXHYIN, HO OYEHb APKO,
nokKasanochb, YTO OHM cenvac B30pPBYTCS. A ewle pas BKOYUI, Nogoxaan v
BbIKMOYNIT, JTaMnbl HA KAKOW-TO MU BCMbIXHYNU sipYaninm 6enbiM CBETOM U HUTHK
cropenu. Cutyaumns He yknagbiBanacb B NpMBbIYHbIE paMKU. Imest O4NH NCTOYHUK
HanpsHKeHNs, 0OHY EMKOCTb, OOHY KaTyLLKY S noSflydan pasfivyHyo MOLHOCTb B
Harpyske, 1 9Ta MOLLHOCTb onpeaensanacb BpEMEHEM BKIIOYEHNS CUCTEMBI.
CknagbliBanochb BnevaTneHune, YTo yctaHoBKa npu paboTte kak Obl "HagyBaeT
ny3blpb" a Nocne BbIKNIYEHUS OH COyBaeTCs, co3gaBasi MOLWHOe ABUXEHME B
Harpy3ke. Milcxoas n3 Toro 4to OCHOBHOM pa3psagHuK (NOAKIMOYEHHbIN K
KOHLEeHcaTopy) sABNSAETCS NCTOYHMKOM MPOLLECCOB AJ19 BCEN CUCTEMbI (BTOPUYHbIE
Lienu ero 3epkarno) Bce BHUMaHue 6bino obpalleHo Ha HEro U BO3HWK BOMPOC YTO
MOrJ10 B HEM NMpoucxoanTb. BoT 3geck npurogunack nogckaska (fyd aHeprnm
pexeTcs). [lony4yanocb YTO 3HePrud, nepenasn Yepes paspsgHuk ¢ "MuHyca" Ha
"nntoc" He morna BepHyTbcA 0b6paTHO, er MeLlan nNpoLlecc, KOTOpbI co3aasana
BTOPUYHAs cucTemMa, 1 3TOT Npouecc AomkeH 6biTb OpraHM3oBaH YeTKO BO
BpeEMEHU U UMETb ONpeaeneHHY CuUy Ha HavyanbHOM aTane. Tak Kak KaTywlka
nmena 6 BUTKOB 1 Oblna NoaknyeHa K MUHYCY, TO NIOBUTbLCS (SHeprusi) Morna
TONbKO NpW BO3BpaTe C nfitoca Ha MuHyc. lNoa anemeHToM 0603Ha4YeHHbIM "R"
AOJTKHO HaxoanTbes conpoTusneHne. OHO MOXET ObITb B BUAE KaK akTUBHOE UMK
peakTuBHOE. A UCNonb3oBan peakTMBHOE, UCX0Os U3 BO3MOXXHOCTU rMBKoN
noacTporkn. MoOXXHO MEHATL AMaMeTp NPOBOAA UKN KONTMYECTBO BUTKOB UK
AnameTp HaMOTKN. XapaKTepuUCTUKM AaHHOrO 3fieMeHTa Haxo4aTcs B NpAMOn
3aBMCUMOCTU OT NMPUMEHAEMOro KOHAEeHcaTopa (TOK KOTOPbI OH co3daeT npu
CTPEMMNEHNN BONTU B PEXMM PaBHOBECUS), CKOPOCTU, C KOTOPOW UCTOYHUK
BbICOKOIO HanpshKEHUs ocyLlecTBngeT nepebpoc aHeprm ¢ ogHom obknagku
KOHOEeHCcaTopa Ha Apyryto. Tak e OHO onpeaensaeTcs xapakTepucTukamn yana,
KOTOpbI 0603Bann yCKOPUTESb TOKA. Y CKOPUTESb UMEET AOCTaTOYHO 60onbLUYHO
NHOYKTUBHOCTb, B HEM NPOUCXOOUT CBOpaYyMBaHUeE Nnons B pesynbTate, KOTOPOro
NPOUCXOANT NPOLLECC, KOTOPbIN MOXET NPMBECTU K NEpeHanpaBfeHmnto NoToka
9Heprun. Ho gaHHbIN ahdEKT nepeHanpaBneHnsa MeeT manyto cuny n 6e3 atoro
CONPOTUBIIEHNS UCTOYHUK BbICOKOIO HaNpsikKeHNa MOXeT NMpocTo "caepHYyTb"
BO3HUKLINKM HeBonbLuon "umnynbc". [JaHHbIM anemeHT "R" He ncnonb3oBarncs B
cucteme "paboTta B 0gHY CTOPOHY" HO XXN3HEHHO HEOBXOAMM B CUCTEMAX, rae
co3paeTtcs paboTa - meToA "cBopadnBaHus" (co3gaHne pasHuLbl) nonen mexay
ABYMS1 aneMmeHTamu (B Hawem criydae 2 katywku). BcnomHuTe: aBa NOCTOSHHbIX
MarHuTa noaBoAsTCs OAWMHAKOBLIMUW MOAKOCAMN APYr K APYrYy - 9TO NPUBOAUT K
BO3HUKHOBEHMIO KOHQINKTA: OOHO Mofe AaBUT Ha ApYyroe, OHU NbITalTCcs Apyr
apyra "sagaBuTb ", y HAX BO3HMKaAET He CroXeHue, a pasHuua. Ham Hago caoenatb
TO XXe camoe, NO3TOMY B BapuaHTe C ABYMSA KaTyLLUKaMu Mbl SOSMKHbI U3 OOHOro
noToka caenaTb ABa W ABUraloTCa OHM HaBcTpedy apyr apyry. OgunH Yepes ogHy
KaTyLLKy Opyron Yyepes apyryto. 3To oguH BapuaHT. [Jpyron BapnaHT 310
NPONYCTUTb SHEPINIO B OAHY CTOPOHY, a 00paTHO He AaTb €l BEPHYTbLCS
CO34aHHbIM BCTPEYHbLIM NOTOKaM (OaHHbIN MeTOoL A NbiTancs peanvs3oBaTb B
cucteme "paboTa B ogHy cTopoHy"). Kak Bbl BuguTe, noaxoabl MOryT 6biTb pasHble,
KOHCTPYKTMBHO 4OCTAaTOYHO MHOro BapuaHToOB. [ TaBHOe BCTpeya ABYX NOTOKOB B



NPOCTPaHCTBE B OOQHOM TOYKE U B OOUH MOMEHT BPEMEHU, NPU 3TOM HAZ0 NOMHUTb
0 3epkane, cuna pasHas, a 6nusHeupbl. YBakaeMbln struna y Bac ectb UCTOYHUK
BbICOKOIO MOCTOSIHHOIO HanpsXeHnsa. HamoTtanTte kaTyLKy no cxeme, JaHHOW B
oTBeTe 8 .

O6moTka, nogknovaemas Mexay nitcomM (paspsgHuk ¢ 3asop 1vm) m
MUHYCOM, paBHa75 BuTkam. [loBepx ee moTaeTcss 06MOTKa TeM e npoBoaom B 35
BUTKOB. OAVH KOHey, Yyepes paspsaaHuk (3asop okosio 0.1-0.15mm) k 3emne, Ha
paspsgHuUKe KOTOPbIN LWYHTUPYET AaHHY0 cuctemy 3as3op 1.5mm. Nogbopom
conpoTmBnenuns gobentecb BO3HUKHOBEHUSI YCTOMYMBOIO pa3psaa Ha
LWYHTUPYIOLLEM pa3psaHuke. Bbl 3ameTuTe HacKoNbKo aTOT paspsag byaet
OTNMYaTbCs OT NPUBBIYHOrO. B HEM XOPOLLO NpoCcMaTpMBaETCA BpaLleHne aHeprnm
no cnupanu. lNnc oH oTcTaeT BO BpeMeHU. Bca Halwa 3agaya 3To pelleHne Bo
BpemeHu. Bbl Takke MoxeTe nonpoboBaTth ApyrMe BapuaHTbl FpaHuLbl 0OMOTOK B
panoHe 65-100 n 30-45. HamoTku cTaHOapT N NepekpecTHyro. BapmaHTel no nntocy
N NO MUHYCY (NOAKMYEHNE), nocMoTpuTe 3a achdektamn. Onpeaenurte
N3MEHeHE BO BPEMEHMU U MPOCYUTANTE B YME BO3MOXHbIE HanpaBSieHNSA NOTOKOB.
Tonbko nonpoboBaB MOXHO NOHATb. EMkoCTb noctaBbTe 0.05MKdD.

Crnaxusarowmmn punbTp Heobxoamm ansa 3awntel Bbinpamutens n TBC. dunoa,
KOTOPbIN LWYHTUPYET EMKOCTb, Heobxoaum ansa cbpoca Yactn aHeprum
BO3HMKAOLLMI NPpU NepenontocoBke KoHaeHcaTopa. CoBMECTHO ¢ paboTarLwmm
TBC npoucxoaunt cbpoc B CTOPOHY MUHYCOBOW CTOPOHbI EMKOCTU. B ntore Mol
MMeeM [Be 30Hbl, KOTOPbIE B OANUH MOMEHT BPEMEHU ABNSAKTCH OTPULATENbHLIMU.
B TOXe BpeMsa Ons HMX CyLecTBYeT oOLLan NonoXuTenbHas 30Ha (rnaBHbIn



paspsagHuK) 1 ¢ ABYX CTOPOH BO3HUKAET BO3MOXHOCTb B €r0 CTOPOHY OpraH1M3oBaTb
BCTpeYHoe aBmkeHne. B aToM criyyae ofHa u gpyrasd CTopoHa paspsigHuKa
cTaHOBUTLCA aHOAO0M. OIMH BbICOKOBOSIbTHbIVM aHOA (MOAKMKOYEH K
MNONOXUTENbHOW CTOPOHE KOHAEHcaTopa) Apyron oTpuuaTeribHbiA, HU3KOBOSbTHLIN
aHo[, , NOAKMNKYEH K OTpuuaTenbHOM 30He KoHaeHcaTtopa (3emnst). OauH NyTb
3HEpPrumn ABNSIETCA eCTECTBEHHBIM, @ MOTOPOM APYroro ABNseTcs eMKoCTb. [pu
CTOSIKHOBEHUMN, (Y>KE rOBOPUITOCH), Mbl CKPYYMBaAEM NPOCTPAHCTBO a He
caaBnmBaeM. TONbKO MOCIE TOro Kak npounsowlen BbIbpoc Mbl 3TUM BbIGPOCOM
cOoaBnuBaeM NPOCTPAHCTBO (TO Xe roBopunock). Cuna ckpyyYmBaHus
onpenensieTca CUon ABYX BCTPEYHbIX MOTOKOB, @ HE CKOPOCTLIO (TO Xe
roBopusiockb). Mbl He TepsieM 3HEPIUIO U 3NEKTPOHbI Kak TakoBble. Mbl aHeprnen
NPOBOAHMKA ornepupyem aHepruen npoctpaHcTea. Bosgencrene n cbem noHATHE
HEMHOXKO pa3sHble. Bbl MOXeTe "cHuMmaTh" "aBMXKEHME B NPOBOAHUKE" C LENbLO
nepenaTtb ero B Apyrown Kackag yCTponcTea Ansa kakon nnbo pabotel, nMbo ¢ uenb
yTunmsaumm notpedbutenem.

Bcsi npernecme 3aKrnrodaemcsi 8 mom, 4mo u ydap U cMeweHue
rnpoucxodum 3a c4em sHepauu, 3aKmr4YeHHOU 8 rPOBOOHUKE U 3Hepauu
OKpyXxarouw,ez2o rpocmpaHcmea. A Hawa 3adaya - co30amb Hebonbwou
8CMPEYHbIU MOMOK U yCI108US, MU KOMOPbIX 803HUKaOM amu 08UXeHuUs. A amo -
g8ceao0 /ub co3damb pa3Hocmb “nomeHuyuana” Ha obkrnadkax KoHOeHcamopa

masieHbKoU eMKocmul.
YACTbL CXEMH CPUCOBAHHAAH C ©OTOI PADMUM

. EAR AT ponk ‘ e el E R s SRR st

ApOCenb, C CTaphbie BPEMEHA NDUMEHAEMbIA B GNOKax NUTaHKMA
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KopoTkan GeckapkacHan kaTywka

Korga Bbl npon3BoauTe kakoe nmbo Bo34enCTBUE Ha NPOBOAHMK B pe3dynbTaTte
KOTOPOro B HEM BO3HUKAET ABWXKXEHNE HEKON" CyBCTaHUMKN" 1 3NTIEKTPOHOB, NNMBO
co3gaeTcs ycrnoBue npu KoTopom aTa "cybctaHums" cosgaeT pasHocTb "cun”
KOTOpble Bbl onpeaenseTe Kak pa3HoCTb "noTeHumnana" nmbo "HanpsikeHne" Bbl Xe
AnNga 9TOro He BHOCUTE B MPOBOAHUK AONONMHUTENBHO YTO NMbo a npuBoanTe B
HeopAnHapHOe, He CTaburibHOE COCTOSIHUE TO YTO YXKE HaxXoaMUTbCS B NPOBOAHMKE .
Tenepb No noBoay Bcemu ntobmnmoro cbema ansa notpedutend. Y Bac ectb
NPOBOAHWK, CBEPHYTbLIN B BUAE KaTylKW. ECnu Bbl HA 3TOT NPOBOAHMUK OKa3blBaeTe
BO34ENCTBME, K MPUMEPY CO CTOPOHbI reHepaTopa NeEPEMEHHOIO HanNpPsPKEHKS,
nnbo ecnu Bbl nogBoanTe K HEMY Nepuoanyeckn nutaHme Yepes "knwoy" ot



MCTOYHMKA NOCTOAHHOIO HanpskkeHus, JInbo ecnun gBMXKeHME B HEM BbIi3BaHO
OKpY>XaloLLMM NPOCTPAHCTBOM (BXOLHOW KOHTYP paguornpuemMHuka) 1o B
pesynbTaTe 3TUX PasnuUyHbIX BO3OENCTBUA B NPOBOAHUKE MPONCXOANT pasnuyHoe
No BUOy OBWMXKXEHME KOTOpPOE NpoM3BOAUT None MeHsioweecd. B apyrom
NPOBOAHMKE NOMELLEHHOM B MEHSIOLLEECA Nofie BO3HMKAET 3epKarnbHoe
ApwxeHune. W 3gecb BCTynaeT B CUIy 3aKOoH TpaHcopmaumn. Ecnu Bel nmeete B
KaTywke aBmKeHne (Bbl3BaHHOE Kaknum nmbo obpasom), cuny "toka" SA n pasHOCTb
noteHumana 1500B n ynucno sutkoB 100, To y Bac Ha oanH BUTOK NPpUXOAUTLCA
15B. Bam HyxxHO 150B, cooTBeTCTBEHHO BTOpMYKa (Cbem) 10 BUTKOB, a TOK S0A.
Ycnosue BTOpuYKa HE AOMMKHA NpeBbIWaTh NO YMCNY 3aHMMaeMOro MecTa Ha
nepBu4Hon obmMoTke 6onee 20 npoueHToB (KoahdpuumeHT 1\5).

Hacmoma pabombi ycmpoucmea ycmaHasrueaemcsi eallum
UCMOYHUKOM cmabusibHO20 8bICOKO20 HarpsiXeHUs, 3a30pOM pa3psiOHUKa U
emkocmu. [lpobriema 3akrodaemcsi 8 mom, 4mo 8o30elicmeosame Ha MomokK
osuxxyweucs u3z ompuyameribHou obsiacmu eMKocmu K rosiox)XumersibHOU, C/TOXHO,
88UQY M020, Ymo r1oKka sHepausi He coeslaem Kakoe-r1ubo dsuxeHue Yyepe3l
paspsA0HUK, He bydem HuKakou pabomabl, KOMOPYHK Mbl MOXEM UCMNOIb308aMmkb.

U, coomeemcmeeHHO, 0151 3mo20o y Hac cmoum 8 cxeme dga duoda?

6.B JaHHOM MHOI BbICKa3biBaHUK LA peyb O TOM YTO MOKa B CUCTEME
HeT ABMXEHMA TO U HET HMKAKOM paboTbl KOTOPYO MOXXHO UCMONb3oBaTh. B cxeme
ABa OMoaa 3TO TEXHUYECKOE peLleHne ang pacnpeneneHmsa noToOKOB HEPTUn B
NpoBOAHMKAX N paboTaeT 3TO PeELLEHNE MPU YCITOBUN Hannuns paboTbl CUCTEMBI.
Baw Bonpoc He CTbikyeTcd B npoLeccax  BpeMeHU C MOUM BblCKa3biBaHUEM.

CnedosamernbHO reps8yro cmyrneHb 08UXEHUST Mbl 8bIHY)XXOEHbI
nponycmumse. Ham ocmaemcs nogsums mo, Ymo 6ydem 08uzambCs U3
rnonoxumersbHol obriacmu emkocmu K ompuuamernbHout. CrnedogsamesibHO
rpoeood, coedUHSWUL MUHYC eMKOoCcMU U pa3psiOHUK, OOKHbI UMEeMmb
Hekomopyto OnuHy. E2o 0bbIYHO CKpy4Yugarom 8 chopMe KamyuwiKu.

HernoHsmHo 0nisi Yyeeo dormkHa 6bimb OnuHa? B sude kakol kamyuwKu eé
cKkpydusarom?- amo u ecmb CAMA kamyuwka-uHOyKmueHocme ???

Lns 0aHHO20 soripoca omeem ripedcmassieH 8 ornucaHuu cucmemb|
"pabomarowieli 8 0OHY CMOPOHY" 3MO NPOBO, CKPYYEHHbIU 8 KamyWwKy U YUCIIO
sumkos. Bce Bbl 3HaeTe, 4TO O4MH NPOBOAHUK, MO KOTOPOMY ABMXKETCS "HeyTo"
BbI3blBaeT ABMXKEHME B OPYroM NPOBOAHUKE, PACMOfNIOXEHHOM PSAOM, HO Yepes
onpeaeneHHbI nHTepBan BpeMeHn. CnegoBatenbHO, OpraHn3oBaTh ObICTPbIN
nepexeart, T.e. CO34aTb BCTPEYHbIN NOTOK Bbl HE MOXETE, T.K. Bbl 3anasfbiBaeTe BO
BpemMeHu. o cyTn Bbl 4OMKHBLI NOMMaTh TO, YTO YXKe nponeteno mumo Bac. OanH
N3 BbIXOA0B M3 AaHHOW cuTyauuun: Bbl 4OMKHBbI NepBOHaYanbHO UCMNOMb30BaThb
pa3HOCTb NOTEHLMANOB Ballen eMKOCTU AN CO34aHuns ele 0gHOro 4ENCTBuUS, T.€.
co3gaHue eule ogHon "emkocTn". CosgaHune - 3To BPEMSI, KOTOPOE HaMm
Heobxoanmo. Ho eMKocTb Halla ByaeT npefcTaBrieHa B BUAE KaTyLLKN, UMEKOLLEN
Ase obmoTkm (ogHa nosepx Aapyron). OgHa ctopoHa oO6MOTKM ByaeT noakroveHa
yepes paspsaaHUK K MUHYCY, a gpyrast Yyepes pa3psagHuK K nntocy. Btopasa obmoTka
ByoeTt nmeTb OOuH BbIXoAd, U OH ByaeT NOAKIYEH Yepes paspsagHUK K NIKCY UK K
MUHYyCY. Y Bac nony4nTca MHOYKTMBHAA EMKOCTb C TPeMS BbIBOgAMM,
NOOKMOYEHHBIMWN Yepes paspsaHNKM K UICTOYHUKY pa3HOCTM NoTeHumanoB. Tenepb
Balla uenb dyaeT BbIrMsaaeTb No-4pyromy. Toyka oTcyeTa; NOTOM CONPOTMBIIEHME



(MOXXHO HEDOONbLUYO KaTyLKy C HEOONbLUNM KONUYECTBOM BUTKOB); MOTOM
paspsaHUK; NoTom 06MOTKa, OT KOTOPOKW MAYT BOSHbLI; MOTOM 0OMOTKa, KOTopas
3akpy4mBaeT cnuparb; NOTOM crneayeT BOSTHOBOW yaap v oTaadya.

Mbi nony4unu émMkocms, Komopyro cdenanu u3 uHdykmusHocmu! T.e.
umMeeM HakorisieHuUe 3epkasibHolU 3Hepauu 80 8MOpPoU KamywkKe 8 pe3yribmame
pabomsi HaseOéHHou 3/]C.

A... O kakol emopou kamyuwke udem pedb, 30ecb 00Ha Kamyulka
paboyasi u cornpomusrieHue.

Boripoc nepeabiti no KoHOeHcamopy: OH e Q0/mKeH UMemb
coomeemcmayuwyo EMKocme 0s1s1 oripederieHus Yacmombl pabomsi
ycmpoucmea?

1. K npumepy Baw koHgeHcaTtop nmeet eMkocTb 0.1MK® 1 aTta eMKoCTb
Heobxoanma anga cosgaHus nons (cuna nons onpeaensieTca TokoMm paspsaaa
KOHOeHcaTopa), KoTopoe Heobxoanmo ansa paboTbl cuctembl. Bonpoc K Bam, 4To
onpeaennt Bpems co3gaHnsa pasHoOCTM NoTeHUumnanoB Ha obknagkax kKoHgeHcaTopa
A0 MOMEHTa BO3HUKHOBEHMS Npobosi B paspsaHnke. 3TO Bpemsi onpeaenuqT Ball
MCTOYHUK MOCTOSAHHOIO HanpshkeHus. M ecnn oH cnocobeH aTo caenatb 5 pa3 B
CeKkyHOy TO 1 Balwa YyacTtoTa byget 5 pas B cekyHAy. Ecnn oH cnocobeH aTo
caenatb 100 pa3s B cekyHay To vactoTta 6yget 100 pa3 B cekyHay.

Boripoc emopou: [anee mbl umeem emopou UHOYKMUBHbIU
KOHOEeHcamop, Komophkil 8cé pagHO uMmeem 3arna30bl8aHUe HaKoMIeHuUs
rnomeHuuana Ha emopol obMomke 3a c4EmM 8bIEeOornucaHHo20 3arna30bleaHus,
3Ha4yum, kKamyuwku OO/mKHbI 6bImb Hepa8HO3Ha4YHbIMU. Kakoe y HuXx
coomHoweHue? 2. [JaHHbIN BONPOC HE MOHSS O KaKMX KaTyLlKax NaeT peyb.

Tpembe: CmornkHogeHue ripoucxodum 8 moyke Al 3mo u ecmb
nepedamyuk?

3. Ha pucyHke, roe Obina npeacraBneHa cxema 1 ykasaHa Todka "A",
n3obpaxkeHa 4acTtb obLien uenu 1 Bpemsa B rpagycax. B Touke "A" moxeT
NPOUCXOANTb CTOSIKHOBEHME MPU YCNOBUN, YTO OyaeT NpUCYTCTBOBATb BTOpas
YacTb Lenn. Ha cTpykTypHOM cxeme pa3gen 1, ykazaHa ogHa KaTyllka n BTopas
KaTyLlKa, KOTopble UMEIT Mexay cobon cBaA3b, Mo ABYM Lenam. [1o3xe g
npegnaran K pacCCMOTPEHUIO BapnaHT ABYX BEHTUMNEN U FeHepaTopa BTOPOro
notoka. CoBmecTHas paboTa 3TMX 3NEeMEHTOB NO3BOSIAET NOSyYNTb BbIOPOC
(mMony4yeHHbIN B pe3yrnbTaTe CKpyyYMBaHUA NpocTpaHcTea). Tovka "A" aTo Touka
BblGpoca aHeprumw.

Hemeépmeil gorpoc: nodyemy UHOYKMUBHbIU KOHOeHcamop rnooOK/IYeH C
d8yx cmopoH (00UH 8bI800 U 08a 8bl80da) Yepes pa3pssOHUKU?

4. 10 NHOYKTUBHOMY KOHOEHCATOpPY, U3BUHUTE, HO S yXKe Tpu pasa
00bsCHAN B aTOM BeTKe. [laBancs MmakCumManbHO BO3MOXHbIN BapuaHT paboTbl
3TOro anemeHTa. 1 B 3aBMCMMOCTI OT NOTPEBOHOCTM YCTPOMCTBA OH MOXET
NpUMeHATLCSA. Ero paboTy 8 00bsACHAN U BO BOXEHUAX. ATOT AN1EMEHT paboTaeT
MO NPUHLMNY OTTaNKMBAKOLWMXCA MarHMTOB, U MOXET BbINOMHATL POSfib YCKOpUTENS
ToKa. [Mpn NOCTPOEHUN Pa3NUYHbIX KOHCTPYKUNIN MOXET UCMONb30BaTbCA B
3aBMCUMOCTW OT NOTPEBHOCTM OT OAHOMo A0 TPEX pas3psagHUKOB.

[Mambit eonpoc: YmMo 3Ha4um obMomKa 3aKkpydusaem criuparib.

5. 310 06bMOTKa, KOTOpasa NPMHUMaET Kakoe NMbo Bo3aencTBne Ha cebs.



Lllecmou eorpoc: omoOayal N3 Yeeo nonydaemcsi omoaya? Kyda oHa
nocmyrnaem? Kakoea eé porsb?

6.0TOava - 3TO nNpouecc, Nofy4eHHbIV B pe3dyrbTaTe BO34ENCTBUS Ha
NPOCTPAHCTBO - CKpy4YMBaHue, caasnmBaHne. YBaxaembln Struna, Stolpnik, Preve,
Olds, Makcum cxema koTopyto genan Struna (cuctema B 0gHYy CTOPOHY)
npeAcTaBrieHa B NOSIHOM BapuaHTe M HUKAKOrO OTHOLLEHNS K CUCTEME AaHHOWN B
Ha4are BeTkn He nmeet. CTPYKTypHada cxema, JaHHas B Hadane, eCTb BUA CBA3en
uenen n paszduta Ha 6nokn. MaBHbIN 3NIEMEHT 3TOMN CTPYKTYPHOW CXEMbI 3TO
pasgen 1. B aTom pasgene ykasaHbl 2 KaTyLWKNU COeAMHEHHbIE ABYMS LieNAMMU.
Korga B 1kaTywku nponcxoaut paboTta To No ABYM LensiM NPOUCXoauT nepenaya
3Heprvn B pesynbTaTe KOTOPOM BO3HUKAET pasHuua nonen mexay 1katywkom n 2
kaTywkon. B pesynbTate npouecca (pasHuua nosiemn) KoTopbin npomsoLuen,
npoucxoauT BbIGPOC aHeprum (Mmnynse). [lJaHHas CTpyKTypHasa cxema nvena uernb
nokasaTtb kakum 06pa3oM MOXHO JOCTUYb HEOBXOAMMOro npolecca. dTa cxema
AaeT BO3MOXHOCTb NOACTaBNATb pas3finyHble TEXHUYECKME peLlEeHNs B YKa3aHHble
MecTa Ans 4oCTmkKeHna Heobxoammown uenu. [lanbHenwue pasgens! 3To
BO3MOXXHOE pa3BuUTEE HavYanbHOW CTPYKTYpbl (pa3gen 1) ¢ uenbio yBenudeHuns
MOLLHOCTK NiM6O nocnenyoLwero NOCTPOEHUS CAOXHBIX MHOrOga3sHbIX CUCTEM.
OHa no3ToMy M Ha3blBaeTCHA CTPYKTYPHOM. [103TOMY S € caMOro Havana craparncs
npenoctaBnTb Bam BO3MOXXHO MOSTHYIO MHAPOPMALINKO C TOYKN 3PEHNA TEOPUN.
PacckasbiBass Bam 0 npoueccax, KoTopble Npoucxogsart B cucteme. [NpuHumn
NpocToro BapuaHTa. [iBe KaTyLwKkn pasgeneHsl paspsaHukom. 3agada cos3gatb
ycrioBue 451t BCTpeYn B OAUH MOMEHT ABYX MOTOKOB BCTPEYHbIX U 3epKanbHbIX.
Hapg aTum cenvac 3aHnmatocb, nogbupato KOMMNOHEHTLI. YBaxaeMbln Cepren npu
MOZENMPOBaHMM NPOLLECCOB y4uTbiBaTb 06beM nepeHoca TBC M3 NONOXUTENbHON
obnacTtu B oTpuuaTtesnbHyto. Ha aTo BnudeT Yactota paboTbl reHepaTopa u

KOMIMOHEHT Anoa.

[eno B ToMm, 4TO ecnn B Bawlen cucteme naet paspyLLieHne CTPYKTypbl paspaaa,
AOIMKHO BbITb N3nydeHue, npudem He crnaboe. [1pocTo, ecnun ero HeT, TO 4
AENCTBUTENBHO He TaM uckarn. YeaxaeMmsin Pavel600 pa3psig B npocTpaHCcTBe



(NMPUMEHNTENBHO K pa3psiAHUKY N eMKOCTW) 3TO B NEPBYIO ovepeab ABMXKEHME
3HEepPrm n3 OgHOM TOYKN B OPYryto 1 06paTHO. Npu ABMKEHNN OHA TSAHET MaTEepUIo
3MIEKTPOHbI, BBUOY MHEPTHOCTU OHM OTCTAIOT ( NPMMEP Bbl TONIKAETE PYKOWN TEMNEXKY
Ha KOTOpPOW CTOUT BpyCOK, NpM Pe3KoM TOMYKe Tenexka ABmkeTca a Opycok nagaeT
) ABWXEeHNe aHeprnn NepBMYHO ABWXKEHNE SNTEKTPOHOB BTOPUYHO B JAHHOM
cnydvae. Ecnu Bawa 3agava paspyLlwnTb 3TOT NOTOK SHEPTNN U ANEKTPOHOB Bbl
AOJTKHbI paspyLnTb B NEPBYIO ovepeab NOTOK SHEPTMM KOTopast TAHET SNIEKTPOHbI
3a cobon. 4YTo Obl 3TO caenaTtb BaM Hy>XeH 6nn3Hel. ( AeTu OT ogHON MaTepn).
npoaosKato.

[MpooosmkeHne." SKCTpaTokn" HaM HE HYXHbI, 3TO 30HA BHE KOHTPOJIS.
MnynbC MOLLHbIW, HO B HEM €CTb HEXOPOLUWNI 3N1EMEHT, BO3HUKHOBEHNE OYIU
koTopasi 6yaeT mewwaTb CUNbHO Ham HyxkeH paboynin annapart, a He B3pblBHas
MalumnHa. B nepBom oTBeTe BaM A NPUMEHUT TEPMUH "paspyLUnTb NOTOK",
N3BUHUTE 3TO HEMHOXKO HE KOPPEKTHO, C OOHOW CTOPOHbI Mbl BPOAE U paspyLlaem
(NMPUMEHNTENBHO K MaTtepumn) Ha camom Aene Mbl ABYMSI MOTOKaMn SHEPrum
CKpy4yMBaeM NpoCTPaHCTBO Hac oKpyxatLllee. B paspsgHuke nponcxoauT Asa
cobbITUS CKpY4YMBaHME MPOCTPAHCTBA N NPM 3TOM OTCEB MaTepun. Jlamnoyku s He
nogHocun HU kyaa. Tam 6bino 6 BUTKOB TONCTOro NpoBoAa MeXay MUHYCOM U
paspagHUKOM. NpogosiKato.

YBaxaembln Pavel600 NMpobnema B ToM, 4TO Bbl nogxogute K aTomy
BOMpoCy MaTepuanmcTmyecku. Nonpobyo 00bACHUTL. BaM He HY)KHO nany4veHue-
3TO BTOPUYHbIN NpU3HaK npolecca. Bbl He MoXxeTe 3admkcnpoBaTtb npubopamm
ABWXEHNE aHeprn (Mpu4nHa OHM He MaTepuarnbHbl 3TO CpeaHee 3BEHO), HO Bbl
duKcupyeTe OABMKEHNE MaTeEPUU, KOTOPOE BbINIO BbI3BAHO NEPBUYHBIM ABMKEHNEM
3Heprmn. Bawa cuctema cocTouT U3 ABYX YacTen  nepBasd 3TO NPOCTPaAHCTBO
(3Heprua, He maTepunarnbHa), BTopoe MaTepuanbHbii 06bekT. Bawa 3agava
NoNy4YnTb ONONHUTENBHO Npnbaeky B Bawen Cucteme. B Bawem crnyyae
MaTepuanbHoOe YCTPOMCTBO 3TO NocpeaHuK. M 3gecb HacTynaeT MOMEHT npoLecca,
KOTOPbIN MMEHYIOT "pe3oHaHc". Ho npouecc (pe3oHaHC) NPOUCXOAUT HE B
3aKpbITON cucTeMe (NpMMep KaTyLlka M KaTyllKa U Bbl MblITaeTeECh X KaKuM NINBO
obpasom "packayaTtb"), a NPOMCXOAUT B OTKPbITON CUCTEME KaTyLUKa -
MNPOCTPAHCTBO (Ero NOTEHLMan orpoOMeH) - ONsATb KaTyLulKa.

OAMUTpnn, ckaxute, noxanymcra, YNCrio BUTKOB B NEPBUYHOMN U
BTOPUYHOM 0BMOTKaX, B BEHTUIE BTOPOro NOTOKA TaKOe e Kak B BEHTUIIE NepBOro
notoka? C yBaxeHueMm, struna

YBaxaemblin struna 40-44 BuTka, 9TO ABE OCHOBHblE (B3auMHas paboTa
nx onpenensieT ABWKEHNE 3HEPTNN B OOHY CTOPOHY). 6 BUTKOB BOSTHOBASA (LLMHKA).
HyxHa ewe ogHa no ctabununsaumm HanpsbkeHus (MoTaeTcs OT Havarna 4o KoHua U
COeVHAETCS, KOPOTUTCS Yepes pas3psgHuk). NoctaBnB Ha Hen 3a3op 1.5Mm
nony4vaete obuwee HanpshkeHne 1500 BonbT, AennTe Ha YACHO BUTKOB, NonyyaeTe
BUTOK/BOSbT. C yBaXXeHMem AMUTpUin.

lMonyyaemcs, ymo He 8 pa3psiOHuUKke oesno u CE sHepausi 6epemcs u3
npocmpaHcmea. T.e. umeemMm cucmemy repedamyuk U rnpueMHUK, rnepedam4yuk
rnodcmpausaem ceou KorebaHusi nod peakyuro rnpuemMHuKa, HoO rnpsiMo20o
g83aumodelicmeusi, 35IeKmpoMagHUMHO20 unu daxxe 31eKmpu4eckKo20, MexXoy
HUMU Hem urnu cee0eHo K MUHUMymMy. Nepedamyuk ucrosnb3ys obpamHyto cesi3b C



npueMHUKOM cmapaemcs rornadams 8 2apMOHUKU 015 yeernudeHuUss amriumyobl
KonebaHuu (pe30oHaHcC).

B ka4yecmee nepedam4yuka Ucriosib3yemcs ManoeumeKogas kamyuika u3s
WUHHOR20 rnpoeolda (8HEWHSA), a 8 Kadecmee rnpueMHUKa Kamyuwka ¢ Haz2py3Kou
(6HympeHHsis1). YBaxaembln Pavel600 kaxgoe paganoycTtponctso MMeeT B cebe
rMaBHbIN 3NIEMEHT 3TO 3ajaloLLuni reHepaTop YacToTbl. Bol MOXeTe CHATL "curHan"
HenocpeaCcTBEHHO C HEro, MoxeTe 06aBUTbL OKOHEYHbIN Kackad U YBENUYNUTb
MOLLIHOCTb. B Halwem cnyyae 3agarowmn reHepaTtop MMeeT B CBOEM COCTaBe [Be
KaTyLKN 1 paspsagHuk mexay Humu. B kyne, npu cBoen coBMecTHOM paboTe OHM
co30atoT BbIOPOC SHEPrnnN, KOTOPbIN OKa3biBaeT "MMMYIbCHO AaBALmne"
BO34eNCTBME Ha npocTpaHcTBO. OBpaTHOE ABMXKEHNE NPOCTPAHCTBA
BOCMPUHMMAET BTOpasi KaTyLlKa (KoTopasi KpyTUT cnnpans). A gasan anroputm
paboTbl. [lononHuTenNbHas aHeprna 6epeTcs n3 NpocTpaHcTBa. Pa3psaaHuk aTo
3IIEMEHT, KOTOPbLIN NO3BOSISET NONYy4YNTb BbIbpocC. Ecnn pa3duntb cuctemy ns aByx
KaTyLeK Ha YacTu, To nepBas Npon3BoaUT BOSIHOBOW yaap nepenaBasi 3HEPruK0 KO
BTOPOW KaTyLlKe (nepeaaTyuk) BTopasi ipuHMUMaeT 3Ty SQHEPruio OT nepBom
KaTyLWKN (KpYTUT cnuparne). YacTb 9Heprum NpoxoauT npu nepegade ot nepson
KaTyLKN Yepes3 pa3psigHUK B BUAE UCKPbI, HO UCKpa AOSKHA NMPONTU TONbKO B OAHY
CTOPOHY N 06opBaTbCA B peadynbTaTe BCTPEYM C TAKOW KEe NCKPOWN ABUratoLencs Ha
BCTpeYy. OTO NPUBOAMUT K MOABNEHUIO ANIEKTPOCTaTn4eckoro Bolbpoca. B npoctom
BapuaHTe ABe KaTyLKN COBMECTHO, CHayarna CTaHOBATCA nepeaaTynkom
(Nnpon3BoasAT BbIGPOC) 3aTEM CTAHOBATCA NPUEMHUKOM (0BpaTHas BoOfHa NpUxoaunT
yepes 90 rpagycos). Ecnu Bbl 3Ha4anbHO Nony4yntTe BIOPOC HEOBXOLNUMOW CUSbI,
(c nepBoro ygapa), To packaymMBaTb CUCTEMY B MiaHe yBENIMYEHUS MOLLHOCTU HET
HeobXO0ANMMOCTH, 3TO ONPEeaEensieTCs, Kakme 3anyacTn U Kakoe HanpsPKeHue y Bac B
cucteme. o noBogy rapMOHUK, Y Bac UMMyNbCHAs TeXHONOorns (04MH UMMNYnbC) X
He MOXET BbITb HECKOSTbKO MUK S HE MOHAN Ball BOMNPOC.

Omntpuin, cnacubo 3a oTeeT, bygem gymaTb. XO4y CAPOCUTb, KaTyLLKK
Ne1 n Ne2 (lNepBbl 1 BTOPOW NOTOK) HAMATLIBAOTCA HA OAHOM KapKkace unu Ha
ABYX pasHbix Kapkacax? C yBaxeHuewm, struna

YBaaembln struna kaTywka 1 n kaTywka 2 MOTarTCA Ha pasHbIX
Kapkacax. [1pnymHa aToro B TOM, YTO NepBas KaTyllKka HadnHaeT paboTy u
NPOU3BOAUT NpoLEecc NepBon, a BTopasi B 3TOT MOMEHT CTOUT 6e3 paboTbl 1 XaeT
npuxoga Cc NepBoOn KaTyLLKK aHeprun. B yyebHnKke om3nkn Ha puUCcyHke nayT aBe
CuHycouabl (TOK, HanpsbkeHue). Mo agByMm uenam y Bac Tak e nget (Tok,
HanpsbkeHne). 3agadvya NpPon3BECTU HaNoXeHne TOK Ha TOK, HanpsXKeHne Ha
HanpsbkeHne. B pesynbTate peakTMBHasa cOCTaBndawowWas nepengeT B akTUBHYIO.
OmMmntpun cnacnbo 6onbluoe 3a OTBET. S NnpekpacHO NOHUMaK YMOM, YTO NpoLecc
3epKaneH, 4YTo B yaapHou Katywke (Ha4yano otcyeTa 0 rpagycoB) Ha4YMHaT
ABWXKEHNE 3NEKTPOHbI OT MUHYCOBOW 0BKNagKn KoHQeHcaTopa K NnitcoBOn
obknagke KoHOeHcaTopa Yepes paspsaHuk. SToT npouecc npoucxoaut 90
rpagycoB - HapacTaHue cuHycounabl 1 90 rpagycoB cnag CUHYCOUabl PaBHAETCS
180 rpagycoB. OTO Non npouecca nepesapsiga kKoHageHcaTtopa. Ecnu Huvero He
nNpeanpuHATL, TO BTOPbIE NoM npoLlecca dyayT Nponcxoantb B 06paTHYO CTOPOHY,
TO €CTb 9JIEKTPOHbI BYyAYT TeYb yXKe OT NSICoBOM 0b6KNagkm K MMHYcoBOW. B ntore
Mbl nonyyaem nepuog 180 + 180 =360. Janee ans ygoberea, 4Tob He nyTaTbes, S
Oyay HasbiBaTb «NEpPBbIN NOMy-NPoLEeccy», KBTOPOM Nomny-npouecc». Ho Ham HyXXHO



BTOpPbIE€ MO nNpouecca He NYCTUTb B NEPBYIO KaTYLLKY, @ HanpaBUTb 3HEPTUIO MO
ApYyromy pycny, B HanpasfeHnn BTOPOro paspsagHnka BTOPOM KaTyLKKU (ans 3Toro
Mbl HAMaTbIBaeM Ha MepBYyIO KaTywKky ewie o6MoTKy 40 BUTKOB, B KOTOPOW 3HEPInNS
OyaeT Bo3HMKaTb € 3ano3gaHmem B 90 rpagycoB OTHOCUTENBHO NEPBON, 3TUM
camMblM OHa NPOTMBOLENCTBYET 3axX04y SHEPrnn BO BTOPOM MNOSy-npouecce, koraa
3MIEKTPOHbI HAYMHAIOT TeYb OT NNCOBOW OBKNaaKM KOHAEHcaTopa K MUHYCOBOW).
NTak, mbl BTOpon nony-npouecc 180-360 oTnpasBnsieMm no Apyromy pycny ¢
MOMOLLIbIO BTOPOM OOMOTKM KaTyLKN NepBoro notoka. Ecnu 6biTb TOYHBbIM, TO MUK
CUHycouabl BO BTOPOM nony-npouecce 6yaet TouHo B 270 rpagycos. Tenepb ¢
APYron CTOPOHbI pa3psagHMKa BTOPOM KaTyLIKNU BTOPOro noToka (CO CTOPOHbI
MUHYCa) HaM HY>XHO NOABECTN 3HEPIUIO eLle C NepBOro nony-npolecca (korga
3Heprust B NepBoK KaTyLlKe Tekna OoT MUHYCa K Nntocy) n bepetcsa ata aHeprus
MMEHHO C NepBON KaTyLIKX, NepBOro noToka, nepBoro nomny-npowecca.

[1ns MeHs noka ocTaeTcsa BONPOCOM Kak YNCTO OU3NYECKU C NEePBON
KaTyLLKW, NepBOro noToka NepeBecTy 3HEPrM0 Ha BTOPYIO KaTyLLKY BTOPOro NoToka
CO CTOPOHbI MUHYCa, YTOD aHEeprum BCTPETUNUCH B pa3psagHuke B panoHe 270
rpagycoB, NOSTOMY A U CripalunBar, Ha OTAerbHbIX SN Kapkacax MOTalTCs
KaTyLLKN NepBoro n BTOPOro noToka.
C yBaxeHuewm, struna.

B gaHHOM onucaHum Bbl ynycTuam ogvH MOMEHT 3TO TO, YTO MOJIHbIN KPYT ABUMKEHUA
3/1eKTpnYecTBa OT ogHOM 0bKNaKe KOHAEHCATOPa Yepe3 KaTyLKy A0 APYyron o6KnagKku
paBeH 360 rpaaycos natoc 90 rpaaycos. OTkyaa 6epyTcs 3tm 90 rpagycos. CHavyana
CTapTyeT 3Heprua (HanpsakeHue) yepes 90 rpagycoB CTapTyeT ABUKEHME 3/1EKTPOHOB.
Korpa aHeprua caenaet Kpyr 360 rpagycoB TO 3N1€KTPOHbI euwle byayT asuratbea. MNoaHbIN
LUMKAN B uTore paseH 450 rpagycos. MmeHHO noatomy Mbl BUAMM Bblowmiica paspas, B
pa3pagHuke. Tenepb € 3TOM No3numm nonpobynte npocymtatb. C yBarkeHMem AMUTpUN.
YBaxaemblin struna npu paboTe npouecc byaeTt AT No HapacTatowei. Ero Heobxoanumo
BOBpPEMS OCTAaHOBWUTb, 3aPUKCUMPOBATb. PacnonoKeHne KaTylweKk OTHOCUTENbHO ApYr Ayra
Ha 04HOM OCKU He BanKe 6-7CM. Nydlle pacnonaraTb NepneHaMKynapHo. BcnomHute ¢poto
reHepaTopa KanaHaa3se B Npo3pavyHon Kopobouke. MNepBan KaTyLllKa CTOUT BEPTUKANIbHO NO
OTHOLLEHMIO KO BTOPOU. Bbl ceyac npocymTbiBaeTe €ro reHepaTop, 3TO CBA3HO C
npumeHaemMbiMM Bamun cnabbimm ManoTOYHbIMM KOMNOHEHTaMM. Mo3Tomy 34eCb ecTb
PEeXUM pacKauyKku CUCTEMBI.

OnuwmnTe NoXanymcra, 4em ctabmansmnpyeTtca HapacTarLmii npouecc? Kak ero BoBpems
OCTaHOBWUTb, 3aPMKCMPOBaTb, YTOD YyCTaHOBKA He NoLwna B pa3HoOC?

[foBOpUnocb 06 06MOTKE, KOTOpPasa MOTaeTCsl OT Ha4yano A0 KoHUAa Ha
BTOPOM KaTyLUKe M NOAKIOYaeTCs K pa3psaHuKy, KOTOPbIA 3aKopayunBaeT 3Ty
0OMOTKY Ha cebs. B ntore ata obMoTKa orpaHnyYMBaeT BOSIHOBOW COBUT U
HanpsbkeHne. JononHutenbHo OrpaHnyeHne genaetcs AnaMmeTpoMm U
KONMYEeCTBOM BUTKOB KaTyLLKM ¢ 6onbwmM warom. JononHNTENbHbIA BapUaHT: 3TO
BBeAeHMe ogHON 0OMOTKM BO BTOPYIO (HA BTOPOW KaTyLLKe, 3TO BapuaHT Y 34BUHA
rpesi B ero nepeknoyatoen Tpyoke).



YBaxaembln Cepren Bol 3aTpoHynu 6onbHoe mecTo. [Npobrnema B TOM, YTO S He
YMEI 1 He 3Halo Kak genartb pacyeTtbl. [logbupato Bce MeTogom Thika (nogdopa)
A0 nonyyeHnsa Heobxoanmoro agpdekta. NMpumep y meHa bbina kaTylwka (6es
doepputa) 15 BUTKOB Ha OAHOM CTOPOHE M 65 BUTKOB Ha gpyron, emkocTb 0.4Mkd.
AdhekT nposBuncs. 3atemM KatyLlka Ha Kosnbuax 20 BUTKOB Ha OAHOM CTOPOHE U
40 Ha gpyron, emkocTb 0.2 Mk adpdekT nposisuncs. [Npu aTom Hago yaenuTb
BHUMaHMEe UCTOYHUKY MUTAHUS BbICOKOIO B MilaHe Toro, YTo Npu npocTomM paspsige
KOHLEeHcaTopa Yepes paspsaHuK Bua paspsaga OMKEeH UMETb eAUHUYHYIO
CTPYKTYpPY, a HE ABOUTbLCHA U TPOUTLCS. BbICOKOBOMBbTHLIN NCTOYHUK OOSMKEH
paboTaTb Ha TakOM pexume, 4To Obl AMOoabl, O KOTOPbLIX 9 BaM rOBOPUI1 NO
TenedgoHy, mornn pabotaTb B peXume BbINPSAMUTENSA U EMKOCTb MOrfa ¢ HUMMN
paboTaTb Ha pa3psaHUK.

YBaxaembln Cepren. lNonpobynte paccumtatb. NepBuyka - 100 BuTkOB NpoBoA 1.5
MM B n3onaummn, xuna megHas 1.0Mm (MHOroxunbHbin) dlnameTp cepaedHumka
(konbua) 42mm. BTopnyka porkHa 6biTb 0kono 50 BUTKOB TOrO XXe npoBoAa, HO
XenatenbHO paccynTaTb €e TOYHO MO KONMYecTBY BUTKOB. BTopmnyka moTaeTtcs no
OTHOLLEHWIO K MEPBUYKE OT LIEHTPA KPECTOM.

OTO Nepegatymk NOAKITYEHHbIN Yepes pa3psaHuk (3asop 1mm). EMmkoctb 32000nd.

(3Ta KaTyLlKa, OT KOTOPOW nayT BONMHbI). BTOpas kaTylwka gormKkHa NpUHMMaTh
BOJIHbI OT NepegaroLlen KaTywkm (onTumMmansHo 6e3 notepb) 3TO BO3MOXHO Npw
yCrnoBuu cornacoBaHunsi. Bonpoc, kakoBa gofmkHa ObiTb MHOYKTUBHOCTL (KOIMYECTBO
BUTKOB Ha TakoM e cepaeyvHuke. [Mposog anametp xunbl 1.3-1.5mMm B nsonsumnm
1.8-2.0mM. Bo3MOXHO, N1 caenaTb AaHHbIN pacyeT. Bo BTOPOW KaTyLLKN €éMKOCTU Y
Hac HeT. NepBas KaTywka Hy)XHa 4n9 UBMEHEHMUs1 HanpaBlieHUs1 MOTOKOB
obpasoBaHHbIX paboTon KoHAeHcaTopa N UCTOYHUKA BbIC.HAMp.u Npon3BoACcTBa
curHana (Buag BONHOBOW COBWI)

YBaxkaeMblil [MaBen s HECKONbKO MHa4e CMOTPo Ha paboTy cnuctemol
noAxo4 Yy MeHs K npoueccam nHon. lNoctapatocb 06bACHUTL. B Hannumm B Halwen
CUCTEME CTOUT BbICOKOBOJSIbTHBIN UCTOYHUK U pa3psaaHuK. Hackosbko g noHumato,
nepBOHavarnbHOe ABMWKEHNE HAYMHAETCS MO NPUYMHE CUINBHOIO BCacbiBaHNSA
NONOXUTENbHON 061acTM EMKOCTM C Lenblo BOCMNOSHUTL He gocTatowee. Ecnu Bbl
noAHeceTe KaTyLKy Uin OTBEPTKY K aTon o6riacTu TO yBUAMTE MPOCKOK UCKPbI, K
npuMepy OT OTBEPTKM B CTOPOHY Nitoca. Tak BOT B ngeane Mbl JOSKHbI Npeceyb
nepBOHaYarnbHbIN NEPECKOK OT OTBEPTKU BCTPEYHbLIM NEePEeCKOKOM OT MITHCOBOW
obnacTu B CTOPOHY OTBEPTKU. [103TOMY K NOCTPOEHUIO CUCTEMBI A NMOAXOXKY KakK K
Habopy NHCTPYMEHTOB C NOMOLLbIO KOTOPbIX MOXET BbITb JOCTUTHYT AaHHbIN
adhgekT. Tenepb nonpodbynTe NpeacTtaBmTb paboTy BO BPEMEHU N NPOCTPAHCTBE
BbICOKOBOJSIbTHOMO BblIKIToHaTens. Hanps»keHne Ha KOHUax BbIKNoYaTens B
nepBoOHaYarnbHbIn MOMEHT UMeET ornpeneneHHYo pa3HOCTb NOTEHLNAoB n
paccTosHMe MeXay KOHLaMW BbIKIKoYaTesisd BENUKO Ha CTOMbKO YTO NepPecKoK B
CTOPOHY MOSIOXUTENBLHOM CTOPOHLI HEBO3MOXEH. KapTuHa MeHAeTCd B MOMEHT
KOra CTOpPOHbI BbIKIoYaTensa HadnHaeT conmkartbca. [Npu goctumxkeHne
onpeferieHHOro pacCTosiHUA NPOUCXOOUT NepBbIN NEPECKOK KAKOM TO YacTu
9HEpPrnmn, YTo NPUBOOMUT K CHUXKEHMUIO CUMbl BCACblBaHUS NOMOXUTENbHOM obnacTu.
B uenu BbIkNtoYaTens co CTOPOHbI MUHYCOBOW 0651aCcTU eCTb onpeaesieHHas



WHOYKTUBHOCTb, KOTOPas B JJAHHOM Crly4Yae BbICTyrnaeT C O4HOW CTOPOHbI KaK NIMHUA
3a4epXKKu, a ¢ 4PpYyron CTOPOHbI KaKk UCTOYHUK 3aHeprun. PaHee Mbl BUOenu, 4To
npounsoLlen NepBbii NEPECKOK NPU 3TOM NPOUCXOAUT AanbHenwee conmkeHne
KOHLOB BblKktovaTens. [NepBbivi NEPECKOK 1 Npogorkatlweecs conmkeHne KoHLOB
BbIKItoMaTensa U Hannine NHOYKTMBHOCTM MOTyT CpoBOLMpPOBaThL Npouecc npu
KOTOPOM MnepBOHavarnbHasi YacTb NepeCcKOYMBLLEN SHEPTUM U3 3a BO3HUKLLETO
AancbanaHca NoTeHunanoB NonbiTaeTcs BEPHYTbCA 0bpaTHO HO HAaBCTpeYy en 3a
CYET NHOYKTUBHOCTU 1 CONMXEHUS KOHTAKTOB BblKNtoYaTens Oyaet ABuratbCs
apyras 4acTb 9Heprnn. Ecnn oHn BCTPETATCSA B NPOCTPAHCTBE BO3HUKHET BbIOpOC
(aneKkTpocTaTUYecKmin BCneck). QHeprus npm Takom npoLecce Kak Obl
cOoaBnuBaeTcsa C ABYX CTOPOH. [TocMoTpuM Ha Hally cuctemy. B Hen ecTb Bce Te
Xe anemMeHTbl. Ho Hawa cuctema o4eHb Mana B nfiaHe MHOYKTUBHOCTU U
MOLLHOCTWN UCTOYHMKA NUTaHMUS. M NpoCTO NONy4YnTb 3TOT BbIBPOC CNOXHO, a TEM
B6onee KOHTponMpyembln. N y Hac HET BbiKMoYaTeNs, a eCTb pa3psgHuK. [loaTomy
B CUCTEMY Mbl BBOAMM KOHOEHCATOP, OH MNO3BOSINT MCKYCCTBEHHO CO34aTb BO3BpaT
3HEpPrnn n3 nonoXnTernbHOM obnacTn eMKOCTN B CTOPOHY pa3psiaHMKa a KaTyLlka
(BTOpas) ¢ AByMms obmMoTkaMmu (6osibLUIMM KONMMYECTBOM BUTKOB) NO3BOSIUT CO34aTb
BCTPEYHbI HEOONbLLON MNOTOK CO CTOPOHbI MMHYCAa B CTOPOHY MNitoca, TO Xe
NCcKycCcTBeHHO. Kak Bbl MOHMMaeTe, 3TOT NpoLEeCcC AOMKEH ObITb YETKO onpeaeneH
BO BpeMeHU. Kak pa3 paboTy BO BpeMeHM K opraHn3aunto (ynpaBneHne BTOpomn
KaTyLLKOW) BbINOSMHSAET nepasd. Tak Kak y Hac B Hanuynum ToibkKo MHAYKTUBHOCTH
(KOTOpbIN MOTYT MPUHMMATbL CUTHan, ABMAKOTCS TakK Xe B Kakon TO Mepe
€MKOCTSIMM) Mbl BbIHYXXAEHbI MPU pacCMOTPEHMM CO34aHMsa NpoLecca onmpaTbCs
Ha 9Tn cBOMCTBA. Tenepb No NOBOAY HaNMMYMs LWUMHKN BONbLUIOro AnameTpa u
Manoro konuyectBa BUTKOB. K HEW Mbl AOSMKHbI HA HA4YanbHOM dTane NOAXOAUTb
KaK K YCUNUTENIO 3TOro npoLecca HO HU KOMM 00pa3oM He KaK 35IEMEHT, KOTOpPbI
OTBEYaeT 3a BO3HMKHOBEHME npouecca. To ecTb M3HavarbHO Mbl CO34aeM
npouecc (HebonbLLOW BbIBPOC) U TONBKO NOTOM NpY HEOBXOANUMOCTU E€ro
YCUNUBAEM [0 HYXXHOrO ypOBHS. pn NOCTPOEHNN HY>XHO ByaeT yunThiBaTb OaKkT
BO3MOXXHOIO €e NpMMeHeHus. 3To Moe BuaeHne paboTtbl. Hy Bug HamMOTOK KaTyLlek
N NX pasamep onpeneneH nyteMm KotTopbiM Bbl XOoTUTE opraHnsoBaTb BbIOPOC
aHeprumn, Benneck. Koraa y Bac kaTywka nmeet gse unm 1pu o6mMoTkn Bl moxeTe
B3aUMHbIM BIIMSIHMEM 3TUX OOMOTOK APYr Ha Apyra yCKOpATb Unn 3amegnatb
NpoLEeCChl, a Tak XXe orpaHn4MBaTb OBWXEHME, a NPU HaNnM4mMm paspsigHuKka u
€MKOCTU nepeHanpaBnsTb NOTOK./ Y MeHs1 BONPOC, AN1S Yero BBOASATCHA B CUCTEMY
ABe pasHOHaMOTaHHbI€ KaTyLUKK, 3aKOPOYEHHbIX ApYr Ha gpyra (6e3 paspsaHuka)
n umetome pasHuuy B Butkax. Naesen/- N3BuHUTE 6onee KOHKPETHO, O Kaknx
KaTyLlKax Bbl CKpaluMBaeTe Uin MMeeTCs B BUAY KaTywlka ¢ oBymst obmoTtkamu. C
yBakeHnem Omutpun. lNonyyqunu "cxxamue” sHepauu 8 pa3psiOHUKe. A danbuwe
3Hepaus ¢ pa3psidHUKa Kyda yxooum? Bedb cucmemy aHepausi MeHO8EHHO
8EPHYMbCS HE CMOXem, CKaXxemcsi corpomuesrieHue cpeldbl. YBaxaembln NaBen
paHHee Mbl FOBOPUIIN O TOM YTO 3TO YCTPONCTBO €CTb NpuemonepeqatoLlee
YCTPOWMCTBO, U No gpyromy pagmnoctaHuma. Koraa mbl caaBunmn SHepruto B
paspsgHuke
1 cxaTue cunbHoe, 3TO NPUBOAMUT K BOSHUKHOBEHWIO AYrK OT pa3psagHuKa B
CTOPOHY MUHYCa, C HEM3BECTHbIM nyTeM. [Mpn aToM cobbITUM KOHOEHCATOP
NONHOCTLIO "paspskaeTcs”, BO3HMKAET eCTEeCTBEHHO Nay3a 4O MOMeHTa, Korga



MCTOMHUK HanpshKeHust He co3aacT YCrioBMe Npu KOTOPOM CHOBA HE BO3HMKHET
noTeHumnan ans BO3HMKHOBEHUS Opocka Yepes paspsaHuK U BCe NMOBTOPUTLCS.

2cxkaTue He 6onbluoe 1 BbIBpoC HauYMHaeT ABUraTbCs OT paspsigHuKa no
MOBEPXHOCTU NPOBOAHMKA (BTOPOW KaTyLUKN) B CTOPOHY MUHYCa, Ay B 3TOM
crnyyae HeT v ABWKEHME Mo NOBEPXHOCTN ByaeT TONbKO B O4HY CTOPOHY. [pn aToOM
cObbITUN EMKOCTb TakK e NOSTHOCTbIO "paspaguTbesa” N BO3HUKHET nay3a [0
MOMEHTAa Korga UCTOYHWUK He cO34acT YCroBMe Npu KOTOPOM AaHHbIN npoLecc
noBTOpUTBHCA. BCcnomMHUTE Korga paboTtaeT paguonepeaaTymk 3HEPrus Tak xe
OBWXKETCSH MO NOBEPXHOCTU NPOBOAHMKA (3aKpbIThI KonebaTenbHbI KOHTYP)













P : C o bl | | YBaxaeMbIn
MaBen. Yutas Bawwu noctel no KanaHag3e Bbl gonyckaeTe ownbky rnaasa Ha
BMAeopornuk. Bbl cintaeTe 4To y Bac nepep rnasamu 6onblas 606mnHa kotopas
COCTOUT M3 ABYX KaTyllek. ITo owmnbka. Y Bac nepepn rnasamu BTOpas cunosas
KaTyLlKa C KOTOPOW CHUMaeTcs Harpyska. [1oaToMy B HE NPUMEHSAOTCS TONCTbIe
nposoaa. [NepBas KaTyLlKa CTOUT B XXECTAHOW KOPObKe N MOTaeTCs OHa MOXET
ToHKMM nposogom 0.2-0.4mm. Jaxe nmesa Ha Her 100 BUT. Bbl nony4nTe BbICOTY
4cm. Ecnin Bbl HE HY)XXKHO BbINTIO CHMMAaTb AHEPTUIO C BTOPOM KaTyLLKM @ UCNOSb30BaTb
ee Kak nepegaryumk To xsatuno 6el nposoga gnameTpoMm 1mMm. C yBaxXeHnem
Omutpun. YBaxaemoin [NaBen g onucbiBan BaMm BUA 1 3BYK, BO3HUKAKOLLMA NpU
BCTpeYn BCTPEYHO BpaLlaroLmxcs noTokos. [1pu manom Beibpoce aTo 6eno-
NYLWNCTBIN paspsia U 3BYK Kak y napoBo3a (nx - nx). [1py yBenuyeHmum oH nepexoant
B nerkoe pblvyaHue. [Npn JOCTMXEeHUU onpenenieHHON cusibl CKpy4mBaHusa Bel npocto
nonyyuTe anektpoayry. pyroro s He Habntogan. FoBopusi 0 TOM YTO Npu
NCMONb30BaHMM NaMrbl B KA4eCTBe Krto4a umMesn aHogHoe HanpshkeHve 12008 un
eMKOCTb 1.5 MK@ Oblnia Kak Bbl NOHMMaeTe Nog 3TUM HanpsKeHUeM. fiamna crtosana



"M-70. Mpwn NONbITKM CO34aHMS LLENOYKM Npon3oLLen BbIbpoc, OH ABUrancs AByMS
HanpaBneHnsaMK, NepBbI NoLen Yepes namny u 370 6bin paspsg O4eHb MOXOXUN
Ha MOJTHUIO MO UBETY M TPAEKTOPUN OABWXKEHMUS NOCSIEe Yero namna BHYTpU
npeBpaTunach B KYCOK Xerne3a pe3aHoro Kak cBapkon (MHOMo ManeHbKUX KPyribix
MeTannnyeckux Wwapukos). Bropon nyTb BbiIbpoca nponeran yepes uenn nuTaHus
no Buay sipko 6enas n HEMHOro CMHEBbBI a 3BYK €CN PSAAOM C BaMW yAapuUT MOJSTHUSA
HY COOTBETCTBEHHO HAMHOIO TULLE, CKaXKEM MOXOXUN 3BYKOBOM AManasoH. Hy a
€CIim TOYHO TO cxoamTe Ha BB nogctaHuuio v nocnylwante kak Bkrtodatotes MB.
[nnHa atoro nyTu coctaBuna okono 5cm. Nocne aTtoro namna, gBa 3aWMUTHbIX
anopda, 15 koHgeHcaTopoB, TBC CTanun HenpurogHbl. M3 onbiTa cuctema nmbo cpasy
3anyckaeTtcs nnbo HeT. [NpeacTtaBbTe CKOPOCTb 4AHHOMO NOTOKa B €4MHULY
BpeMeHM CekyHaa 1 KakoBa OUCTaHUMSA ero nyTu, a y MeHsl CTaHgapT No CKOPOCTU
BOCMPUATUNSA 3PUTENBbHBIX N CITyXOBbIX NPOLLECCOB.
[ns Ha4Yana paccMoTpuUM CUTYyaLuio, KOorga y Bac eCTb OAMH pagvonepeaaTyuk.
PagunocurHan npuHuMaroT ABa OeTEKTOPHbIX NPMEMHUKA. CUrHanbl B HAX Ha BXode
oanHakoBble. K ogHOMY AeTEKTOPHOMY NMPUEMHUKY Ha BbIXO4 MOXHO MNOCTaBUTb
paspsaHUK C KaTyLLKOM N 3TOT OETEKTOPHbIA NMPUEMHUK Y HAcC cTan
pagunonepegaTymkom. MNogymanTte y Bac eCTb elle oAnH pagnornpueMHmK KOTopbIn
MOXET OKa3aTb B HY>XHbIl MOMEHT HEOBX0aMMOE BO3OENCTBME.
3abbIn ykasaTb YactoTa paboTbl NepegaTynkoB AOSMKHA ObiTb 6nm3ka 175.5 klMy
nnbo kpatHa aTon YyactoTe. C yBaxeHnem Omutpun. MNMpumep 175.5kMy, nnbo
351klMy 6o 35.1 ku. 1 T.4. A He 3Hato C YeM 3TO TOYHO CBHA3AaHO HO NOA03pPEBAt0
eCTb Hekasi CBSI3b C NMYyNbCOM MPOCTPaHCTBA.
YBaxkaembln struna o6bI4HO paguonepenaTymnkn paboTarT Ha YacToTa CBbIlle
20kru. B Hawewm cnyvae nepefartymk gormkeH paboTtatb Ha HM3KoM YacTtoTe. o cyTu
Mbl CHa4arna uMmeem UCTOYHUK BONbLLIOro KONMYecTBa pasHbiX YacTOT KOTOPbIE
MOAYJSIMPOBaHbl HA3KOW YaCTOTOM paBHOW KOSTMYECTBY Hayana uuknos. Kaxabin
LIMKIT HAYMHAETCS C ABWMXEHUS U3 0gHON obnacTtn eMKOCTU B APYryto Yyepes
paspsgHuk. MNepBbii konebdaTernbHbI KOHTYP COCTOSILLMA U3 EMKOCTU, paspsgHUKa 1
NHOYKTUBHOCTU OyAEeT MMETb CBOK PE30HAHCHYIO YacToTy. [1pnxoa K 9Ton YyacTtoTe
175.5 KI'y nony4ymnca B crnegcremm TOro 4To 9 He ymen genartb pacyeTbl U MHe
JaBanu Konm4yecTtBo BUTKOB UCXOAS U3
nepBOHaYyanbHON €MKOCTWN KOTOpasa NOAKMOYEHA K MICTOYHUKY BbICOKOIO
HanpsbkeHns. Ecnu meHanacb eMKOCTb TO MEHSNOCh U KONMYECTBO BUTKOB. A
NPOCTO cen BbinNucarn Bce Ha bymary, NOTOM Ha4van BCe nepecynTbiBaTb, Y MEHS
BCerga noslyyanacb Of4Ha M Ta-Xe pe3oHaHCHas YacToTa. OTO YTO KacaeTcHa NepBoOu
yaapHon odbmoTkn. O6MOTKM KOTopble AOMKHbI ObiNM NPUHMMAaTL 3TOT CUrHar
(MpneMHuKN) nog HMX gaBanach KONIMYECTBO BUTKOB YTO Bbl & MO NOACTaBUTb
€MKOCTU KOTOpbIE Y MEHS ObININ U B UTOrE NMOMYYMUCca BTOPOM PE3OHAHCHbINA KOHTYP.
Bce pacueTbl Obinv npoBeaeHbl C TOYHOCTLIO A0 ThICAYHOMN.
Mo noBoay KanaHapgse. B ero nateHTe ckasaHo.
1-eCcTb HavanbHbIA NCTOYHMK IMEKTPONUTAHUS HE3ABUCUMbIN.
2-eCTb HEKasd eMKOCTb KOTOpasi CnyXUT HacoCoM.
3-eCcTb reHepaTop 60MbLLOro Yncna TpaHcopmMepoB (4acTorT).
4-K reHepaTopy NOAKIIOYEH NepBbii UbTP KOTOPbIN NepenaeT 6onbLuoe
KONM4eCcTBO TpaHcopmepoB Kk nepBon 6obuHe, KoTopasi co3gaeT CUbHoe
none.



5-no ogHoW Lenu nosne nepegaeTcs Ha paccMoTpeHne BTopon 6o6uHe.
6-apyras uenb Nponu3BOAUT ANIEKTPUYECTBO, NepeaaeT Tak Xe Ha
paccMoTpeHne BTopon 606uHe.

7 - BTOpasi 6o6umHa paccmaTpmBaeT aTu oba gBa crnyyas , YTO NPUBOAUT K
pasHoCTuK nonen (Bo3HMkaeT gucbanaHc), nosengeTca none (Tpetbe, Ha
KOTOpOE He TPaTUIKUCb), OHO CO34aeT MOLLHOE none Bo BTopoun 606umHe.
PaspsagHuk HyXeH ans ummtauum 6pocka Toka, HO Toka bonbLuoro He byaer,
pa3psan obpbiBaTLCA.

B naTeHTe He cka3aHO BO NepBbIX YTO pa3psaaHMK oauH. B naTeHTe TOYHO yka3aHo
KONMYeCTBO ABYX rMaBHbIX Lenen mexay nepsoun n BTopont 6o06uHon. B nateHTe He
yKaszaHOo 13 4Yero 3T Lenmn coctosT. [JaHHbIN rocnoguH NonbiTancs 3akpbiTb CBOMM
naTeHTOM BCE BO3MOXHble crnocobbl Ha ero B3rnsg. Ho ato ero owmnbka. Octanucb
nasemnkn, KoTopble NO3BONAT 000NUTM €ro NaTeHT.

[aBanTe noka 3abyoem o TpaHcdopmaTope Tecna, OH BCEro NuLb Hekasa Tpyba Ha
KOTOPYI HaMoTaHa HECKOSbKO MHAYKTUBHOCTEN. Y KanaHan3e Bbl BUOAUTE He
TpaHcdopmaTop Tecna a Tpyby Ha KOTOPYH HaMOTaHa TakK e HECKOJSIbKO
nHgykTuBHocTen. C Takum nogxonom niobas kaTylka ecTb TpaHchopmaTop Tecna.
[lanee no noBoAy 9NeKTPOMarHMTHOro pasgenutend. B naTeHTe ykaszaHo 4TO OH
pasgensan nonsmu. Ho ecnu 6bl OH ObIN Tak NPocCT, Mbl Obl C BaMn He BecegoBanu.
B nateHTe ykazaHO Hanuyue paspagHuka n Heknn "MexaHusm" KOTOpbI Ha Hero
BNuAn. MexaHn3m 3To CekpeT Tecna.

Tenepb NOCMOTPMM HE YyCTaAHOBKY KanaHaase n Cmuta. KanaHagse roBopuT o
KoHOeHcaTope (KOTopbl Hacoc), reHepaTop 605bLIOro KonmMyecTsa 4acToT U
nepBOM (pUNbTPe OT KOTOPOro 3TU YaCTOThbl pacnpocTpaHaTcA. [epeHecTn 3To Ha
Bymary 1 MOXHO MOMyyYuUTb TY>KE HadarnbHYo Lenb Kak 1y CMuTa- NCTOYHMK
HaNPsPKEHUs , KoHAeHcaTop, pa3psaHUK U MHOYKTUBHOCTL. [lanee no kanaHaase
nayT OBE Uenu, N Kak He KPYTU MPUHATL CUrHan OT NepBOro He3aBMCUMOro unbTpa
MOXET TOSIbKO Apyras MHOYKTUBHOCTb nepegava noneun. Bol 3HaeTe 4ToO cambiin
NPOCTON pagnonpueMHNK 3TO OETEKTOPHbLIN, NOCHe 4ETEKTUPOBAHNSA OH
NpaKTUYECKN Ha BbIXO4E CO34aeT Pa3HOCTb NOTEHLMANOB KOTOpast MOXET 3apaguTb
€MKOCTb. OTY EMKOCTb Bbl MOXETE pa3psaanTb Yepes paspagHuK 1 NonyyYnTbCa
CHOBa paguonepenartymk. B KoTopom yepes paspaaHuk byaeT Takke NepexoanTb
9NEKTPMYECTBO KaK 1 B Ha4arne yCTpOMCTBaA. BTOPOWN AETEKTOPHbLIA NPUEMHUK TaK Xe
NPUHMMAaET curHan oT HavanbHOro paguonepeaaTymka n cuna y HUX oguHakoBas, U
BpeMs NPOXOXAEHNS ognHakoBada. Ecnu npegnonoXxmntb YTO NepBbIN
pagMonpuUeMHUK Ha KOTOPOM eCTb pa3psaHUK U MHOYKTUBHOCTb K HEW MNOAKITOYEHA
ecTb BTOpasi 606MHa 1 nepeagd Lenb KoTopas NPoM3BOAMUT 3NEKTPUYECTBO, TO
BTOpasi LieMNb MOXET OKa3aTb Ha 3Ty MHOYKTUBHOCTb BO34ENCTBME, B pe3dyrbTaTte
KOTOPOro BO3HUKHET 0BpbIB paspsaga Ha paspsgHuMKe NogKMItYEeHHOro K nepBomy
pagMonpuemMHuKky. VI BO3HMKHET Nosie Ha KOTOpOoe Mbl HE TpaTUNCL. A gymato aTo
TaK MPOCTO. Y Bac ecTb elle sonpocol no pa60Te KanaHagse.

YBaxaeMblin CTpyHa ecnu Bbl 06paTuin BHUMaAHME Ha CXEMY CUCTEMbI B OAHY
CTOPOHY, TO Ha HEW HM ofHa NepeaaroLlas LWNHKa U3 TOSICTOM NMPOBOJSIOKM He Obina
NogKnto4YeHa K OCHOBHOMY pa3psiaHuky. OgHako obe oHn paboTtanu, n paboTtanu no
NPUHLMNY peTpaHcnsaTopa. A BaM roBopus, YTo pesynbTaT CKpyYMBaHUS
NpoCTpaHCcTBa (BbIGPOC) HY>KHO OTMPaBUTb Ha LUMHKY U3 TOSICTON NPOBOSIOKU, HO 3TO



He 3Ha4YUT, YTO OHa [0JSKHA NOAKNKYaTLCA TONbKO K OCHOBHOMY pa3psiaHUKY, 3TO
TOSIbKO BapuaHT. Bce 3aBMCUT OT TOro Kakylo CUCTEMY Bbl CTPOUTE, Npu ee
MNOCTPOEHUM Bbl COOTBETCTBYIOLWMM 06pa3om onpegensdeTe B3anmocss3b. Ecnn 6ol
S1 CTPOMI CUCTEMY KaK Yy KanHag3e 9 66l noBepx 06MOTKKM, KOTOpas NOAKMNYEHa K
paspagHUKY Ha KOTOPOM MPOUCXOOUT CTOSIKHOBEHWE 3HEPTMM, HAMOTar ewe oOaHy
obmoTKy. OguH KoHew, noakntoumn bl kK 3emne. BTopoi KOHew, K TONCTON LWWKHKK, a
ee yXxe yepes paspsgHuK onsaTb Ha 3eMJII0. B UTOre Mov MMMYrbC YCUITEHNS
npuxoaun 6bl kaxable 180 rpagycoB Kak pa3 Kak MHe U HYXXHO. [1nsa Bcex s 6bl
BbIBEN €ro Ha Nokas, a apyrue paspsigHuku cnpstan 6ol B 3ByKOHENPOHULAEMbIE
Kopnyca. (oanH n3 BapmaHToB) [MoBepbTe S NOCTPOUI CBOK NepBYIO "LWapMaHKy"
Korga MHe He UCMOMHUMNOCh U aecaTu net. U Toxe wen no Xu3Hm 6e3 Teopum noka
He BO3HMKMNO HeobxoammocTu. Elle 3abbin gobasnTb MHOYKTUBHOCTM Bnarogaps
KOTOPbIM NPOMCXOOUT CTONKHOBEHMSI HAaxoauMTbcAa Ha BMAY. B Kopobky s1 6bl cnpatan
Lenn KOTopble NX NUTatoT.

YBaxaemblinn Pavel600

1-konebaHne mMarHMTHOro nons -3To NPOAYKT MaTepun ( Bygem cuntaTb
9JIEKTPOHOB), @ €ClN OHWN B KAKOW TO MUT NMepecTarT ABUraTbCA TO MarHUTHOrO Noss
(obLuero)- HeT.

2- 30eCb OT MarHMToOB NOAXOAMUT TOSNbKO 9P EKT oTTanknBaHus, MarHuTbl KpyTAT
cnupanb (4Be) 3TO BEPHO, ECTb TOYKA B MarHUTe rae cnmpanu nepecratT
KPYTUTbCSA - TOYKa oTcyeTa. Ho marHutamm Bel MoXXeTe TONbKO CBEPHYTb
NPOCTPAHCTBO a He CKpYTUTb. B pa3psgHuke Mbl MarHUTHOE nosie paspywaem. Mbl
ABYMSAl BCTPEYHbIMU BbICTPenamMu, Kak ABYMSI pyKaMn CKPyYMBaEM MPYXUHY U3
OoKpyKatoLLen cpeabl (He MaTtepusi) U 3aTeM OTNyCKaeM, Npy>XmHa He maTepuarnbHas
Npwn pe3koM packpy4mBaHum, CnocobHa B NPOBOAHUKE, KOTOPbLIN nonan B 3Ty
obnactb gectabunuaauum NPoCTpaHCTBa, Co3aaTb BONMHOBOW caABUr. A BOT
BOJSTHOBOW CABUT (NPULLAN B OBMXXEHME 3NEKTPOHbBI) Bbl YK€ MOXETEe TpaKToBaTb Kak
nosiBuBLLEECHA MarHnTHoe none. A Bam yxe rosopun, Bawwu npnbopbl 3acekatoT
NoCneacTBUs, a He NPUYMHY. TaK Kak CKpy4YMBaHWE MOSYyYEHO C MOMOLLIbIO KaTyLUEK,
N OTBETHAdA peakumsa NPoCTpaHCTBa NPOXOAUT Yepesd HUX, TO BOKPYr KaTyLLKN
nosiBNAETCA none.

YBakaembi [1aBen roBopmnock YTO MatepuarnbHbll OOBEKT MMEET 3HEPreTUYECKNI
ckenet. OcHOBa ANs cKeneta U NpoCTpaHCTBa 0gHa. QHEPrUst HE MOXET YUTU OT
NPOBOLHMKA NO MPUYMHE TOrO YTO OHA NPMUBHA3aHa K 3TOMY MatepuanbHOMY
00bEeKTY, B AAHHOM Cllyvae nNpoBoA. OTO €4uHbIN Lenbln 00beKT, To Xe byaeT ¢
4YesIOBEKOM, KyCKOM aepeBa U T.4. [0BOpUn YTO NPOBOAHUK YHUKASIEH TEM YTO
MOXXHO CKesneT BbITalluTb Ha MOBEPXHOCTb M BO34EMCTBOBATbL MM Ha OKPYKaroLLNiA
mup. TO xxe camoe MOXET caenaTb YenoBeK, HO Toraa Mbl HasblBaeM 3TO
cBepxcnocobHocTu. Korga naet ABmkeHne NpocTpaHCTBa B OKpYXKatoLeM Mupe U
Ha NyTW CTOUT NPOBOAHMK, TO NMPOCTPAHCTBO ABUraeT B NPoBOAHMKe cebe
nogo6Hy0, a OHa yXXe ABUraeT afIeKTPOHbI U Bbl OUKCHMpPYETE NoSBIIEHNE
MarHMTHOro nons. Yeaxaemoln [1aBen s He Xxo4y yntaTb TPyabl APYrnX N0gen ecnum
Gernoro B3rnsga XxBaTuT YTO Obl NOHATL YTO €CTb NpaBAa a YTo HeT. Cambli
CTPaLUHbIN YenoBEK KOTOPOro s 3Hato 3To beanHn. OH BeaeT NPpUKPbIBAACH TEM YTO
3HaeT Bcex B Apyryto ctopoHy. C yB MuTpui.

YBaxaembln PAYK-M BbITawmtb nNioBLa Ha NOBEPXHOCTb HE nNpobrema.
MpuMKUTMBHBIN pagunonepeaaTynk genaeT 3To Ha pas. Koraa Bbl NnoakntovaeTe



WHOYKTUBHOCTb K UICTOYHWUKY BO3HUKAET 3PeKT Ha3biBaeMbi NpoTUBO3AC. HO y
Bac TpeboBaHne NMeTb BCTpeYy ABYX NIOBLOB a He ogHoro. Bonpoc cmoxeTe
opraHu3oBaTb 3TO B OAHOM Kycke npoBoAa. A BOT Ha ABYX namnax n paspsigHuke
ObIno Obl KPYTO €CNU CMOTPETL CO CTOPOHLI, [1a 1 uMnysnbCbl Obinn Obl cpasy
MOLLHblE N cucTema bonee ctabunbHasa B pabote. HO camoe npoctoe 06bI4HO
ObiBaeT cambiM HagexHbiM. C yB. Mutpun.

YBaxaeMbln PycnaH g n He yxoaun B pe3oHaHc. OH nogpasymeBaeT HanoXeHus
oaHMX KonedaHur Ha gpyrve ¢ Lenbio yBennieHus amnnutyabl. Mosi 3agava
CBOOUTBLCS K COBEPLUEHHO ApYyromy npoueccy. HanoxeHune ¢ uenbo nonbITKu
YHUUTOXEHNS OANHAKOBbLIX KonebaHui Npon3BeaeHHbIX B ABYX Pa3HbIX HO
CBsI3aHHbIX Mexay cobor nnedyax cuctemsl. [laHHOE YHUYTOXEHMNE NPOUCXOOMUT B
paspsgHuke. [ae ¢ ABYX ero afieMeHToB OAHOBPEMEHHO CTapPTYOT Ha BCTpeYy Apyr
ApYry ABa 3epkanbHbIX NOTOKa. B cxeMe ncnonb3yeTcs HECKONbKO pa3psaHMKOB
ANsi cornacoBaHus , a To4Hee Anst MUHMMKN3aunn B3aMMHOro CoOnpoTUBEHUS
NHOYKTUBHOCTEWN C LLENbI0 CHU3UTb NpOocaaky HanpsbkeHus B Luenax. B gpyrom
BapunaHTe 6onee 6nnskom K CMUTY , NEPBLIN KOHTYP UCMNOMb3YEeTCS KaK NpOCTOM
paguonepegaTynk KOTOPbIN NOCbINAaeT paguocurHan Ha ABe 0guHaKoBbIe
pagMonpUeEMHbIE aHTEHHbI HAMOTAaHHbIE O4HA NOBEPX APYron YTO NO3BONSET
NONY4YNTb HA HAX OQHOBPEMEHHO CUrHaN 0gMHAKOBOW OOPMbI, HANPSKEHUS, U
MOMEHTa Ha4vana. 3atemM ogHa BeTka 3apsbkaeT HeOOMbLLYIO EMKOCTb U paspsKaeT
ee yepes paspsaHUK C MHAYKTMBHOCTLIO a BTOpasi BETKa BO34ENCTBYET Ha 3Ty
NHOYKTUBHOCTb OQHOBPEMEHHO C Hayanom paspsga. Heobxoammo TonbKo
nogobpaTb BpeEMS 3a4epXKkn no BTopon BeTke. Cuctema OyaeTt ypaBHoBelleHa
OAMHAKOBbLIM HavasibHbIM HanpsXKeHNEM 1 CUNomn Toka. A NepUoanYHOCTb paspsaoB
obecneyunT Hanmyme BO3HMKHOBEHUS NEPUOOMNYECKMX UMMYIIbCOB. OTa cuctemMa
ncnonb3yeT B paboTte ABe eMKOCTU. MOXHO ToNbKo ¢ ogHOW. HO anga aToro 3a
OoCHOBY 6epeTcsa cuctema Kotopasi pabortana B ogHy cTopoHy. C HebonbLMMK
N3MEHEHUSIMUM NMONy4YaeTCs NONHOLEHHOE CTabunbHoe YyCTPONCTBO. HYXXHO TONbKO
3HaTb NPaBUITIbHOCTb B3aUMOAENCTBUA Mexay nHaykTuBHoctamu. C ys. AmMntpun.,
YBaxaembin RuslanX
Bca cnoxHOCTL B JOCke CMUTTa B TOM YTO 51 HE BUAen Bmaeo paboTatoLuen
ycTaHoBkn CmuTta. A 3Hasi 4TO 3a YTO JOSMKHO OTBEYaTh M KakoOW rfaBHbIN NpoLecc
HeobxoauMm, B HEN eCTb TOMbKO ABa BapuaHTa paboTbl. [1epBbli BapnaHT 3TO ecnn
BHYTPU €ro TpyoKM OOMMKHbI HAXOAUTLCA TPU UK YeTbipe HebonbLne 06MOTKN
Torga BonpocoB HeT Boobue. Ha 99 npoueHToB ero paboTy BbINOMHAET cuctema
KoTopasi paboTana B O4HY CTOPOHY C HEBOMbLLUMM N3MeHEHMEM. BTopoln BapuaHT
Bawu aBe npMeMHble KaTyL KM SBASAITCA UCTOYHUKAMW HanpshkeHus anga paboTbl
CUCTEMBI IMaBHYO POSib B KOTOPOW BbINOSTHAET HeDOMbLUAsa KaTyLlKa CTodALLasn Kak
Obl B KOHLIE CXEMbI M €1 Mano KTO npuaaeT 3HavyeHne. XoTS S CKNOHEH BCe Taku K
nepBoMy BapuaHTy. [py Takom NOCTPOEHUM B NEPBOM FMaBHOM paspsagHuke byaet
cnerka pblyalnin 3ByK a cuctema éyaeT umeTb cTtabunbHbln "paspag”. Ketatn y
Makcrma Ha BeTKM No MoTopy JABUHA ['peda ecTb cTapasa BUAEO3anuchb 1 B HEW
€Cnu BHUMAaTENbHO nocnywath Bbl yenbilnTe 3BYK pBYLLErocs paspsaaa, (cnerka
pblyalLunm). Kctatm korga npocton TpaHcopMaTop MMeEeT KOPOThbIL MO BTOPUYKE
MHTOHaLUN OYEHb MOXOXW.
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