BBICOKOBOJBTHBIN 0JIOK.

Hekotopsie popymMuane KpUTHUKYIOT paHee HATMCAHHBIE TJIaBhI 32 BOJILHYIO,
HECKOJIbKO UTPUBYIO MaHEPy U3JIOKECHHUS, IECKATh, MPEANOUYIN Obl YATATh TEKCTHI,
HaIMCaHHbIE 00Jie€ KOHKPETHBIM, TEXHUYECKUM SI3BIKOM. $1 3TO MOTY CHenath,
MPUXOJIUIIOCH TaK M3JaraTh CBOU UJIEU B 3asiBKaX Ha aBTOPCKHE CBUJIETEILCTBA, a
«UX ecmov )y MeHA», W B aHHOTALUAX K HUM (TaM TOJIBKO TaK wH3jaraTh U
nosiaraetcsi). He crtan 3toro genarb moToMmy, YTO MOAABISIOUIEMY OOJIBIIUHCTBY
Y4aCTHUKOB (opyMa ObUIO Obl CKYYHO W HEMOHSTHO YWTaTh, a BCE TEM Ke
KpUTHKaHaM Jaj Obl TIOBOJ| YNPEKHYTh MEHS B 3ayMHOCTH U W3JIUIIHEH
HAayKOOOPa3HOCTU U3JI0KEHUS (MM, KaK BCErja, BCE, UTO BBIILIO HE W3-TOJ HUX -
oyner mioxo). Ilostomy craparoch wu3naraTh Tak, 4YTOOBl 3aMHTEPECOBATH
OOJIBIIMHCTBO, Kak ¢GopyMuaH, TaKk M 3alleamux Ha (QopyMmM, U KaK MOXKHO
JOCTYITHEE W HarsiiHee OOBSICHUTH JOCTATOYHO CJIOXKHBIE BEIH, KOTOPHIC
pazOupannch Ha (GopyMme MO SIEKTPOCTATHKE Ha MPOTSHKCHHH TMOCIEIHUX TPEX
net. Te xe, KOMy HE€ HPABHUTCS MOW CTWUJIb HU3JIOKEHHUS, MOTYT B35ITb TOMHUK
JlonmoBoii, YctuHOBOW wian MapuauHOW (07aro, HBIHE 3TO HE neumuT) H
OT/IbIXATh.

Urak, BB 00K (BBICOKOBOJIBTHBIH OJIOK) - cepale KaMmepsl
AIEKTPOCTATUYECKOrO KomyeHus. VIMEHHO OH BBIJAET BBICOKOE HAIPSKEHHE,
KOTOpOE€ CO3Ja€T MoJie B KaMmepe, KOTOPOE pas3roHseT 0Opa30BaBIIMECS HOHBI,
KOTOpbIe OOMOapAUPYIOT HAIl TPOIYKT, KOTOPBIN MBI TakK JIFOOUM.

JlaBaiiTe =~ paccMOTpUM, M3  Kakbx K€  y3J0B OH  COCTOHT.

leweparop | _| Cormacyroundi CrnoBoit Bmcor:oxomnl:bﬁi! ¥ pooEcTe B
HMITYTBCOB Kackag 3MEDIEHT TpatcoprIaTop HATPSTRE HHS

Bnox rorramms

Tupucropusiit BB 6ok
~ 3208 — THpHCTOpHBLH _)Bmoxoxn:mmﬂ'{ Yorosaire s
TeHepaTop TpacdoprraTop HATPSEE HHA
I'enepartop HUMIIYJICOB NpeaHa3HAuYECH TUTSL dbopmupoBaHuUs

MOCJIEIOBATEIBLHOCTH MPSIMOYTOJIbHBIX UMITYJIBCOB (B pa3OUpaeMbIX Jaliee cxemax
3T0 OyayT reHepaTopbl Ha Tupuctope, Mukpocxemax NES55 u UC3843 u pene
ABAPHUITHOTO 32)KUTAHNSA).

CunoBoii 3JIEMEHT [IpeHa3HAYEH U1 YCUJICHUA ITOU
MOCJIEIOBATEIBLHOCTH HMITYJIBCOB (B pa3OHMpaeMbIX Jajnee cxemax 3TO OyayT
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MIOJIEBBIC TPAH3UCTOPHI, TUPUCTOPHI M BBIXOAHBIE TPAH3UCTOPHI ABTOMOOMIBHBIX
KOMMYTaTOpPOB).

Cornacyrwomuii (0ydepHblil) Kackax NpeaHAa3HAYECH Ui COIJIAaCOBAHUSA
BBIXOJTHOTO CUTHAJIa T€HEpaToOpa CO BXOJOM CHIIOBOTO AJIEMEHTa (B pa3OMpaeMbIX
Jajgee cxeMax 3T0 OyayT OTJelbHbIe TPAH3UCTOPHI M OydepHas 4acTh CXEMBI
aBTOMOOMJILHBIX KOMMYTaTOPORB).

baoxk mnmraHus o00s3aH  00eCIeYUTh OTH KacKaJbl HEOOXOIUMBIMHU
HaIpPSKEHUEM U TOKOM.

BbICOKOBOIBTHBIN TPpaHC(POPMATOP YBEINYMBAECT AMIUIMTYLY UMITYJIbCOB
BO CTOJBKO pa3, BO CKOJIBKO pPa3 KOJHMYECTBO BHUTKOB €ro BTOPUYHOMN
(BBICOKOBOJILTHOM ) OOMOTKH OOJIBIIIE KOJIMYECTBA BUTKOB €TI0 IEPBUIHOM OOMOTKHU
(B pazoupaembix panee cxemax 310 Oynyt TBC, TIKC u kaTymiku 3akuraHus
aBToMoOusen).

YMHOKNTEIb HANPSKEHMs T[PEIHA3HAYEH IS NPOIMYCKAHHS TOJBKO
MOJIOKHUTEIBHOW COCTABISIOIIEH HMITYJIbCOB (MPUBS3KA MOCIEI0BATEIBHOCTU
UMITYJIBCOB K «0») U Jy1sl e11€ OOJIbIIEro yBEIUUYEHHS UX aMILTUTY/IbI.

Teneps paccMOTpUM KaxAbli W3 3TUX Y3JI0B B OTAEIBHOCTHU, KAKUM OH
JOJIKEH OBITh, YTOOBI 110 BOBMOXHOCTH MOJTHOCTHIO PEIIATh HAIIU 33a4H.

Bricokoe HampsbkeHHe 3aHMMalo JIIoAed JaBHO U Ha  (dopymax,
MOCBSIIEHHBIX €My, HAJTMYECTBYET OYEHb MHOTO CXEM, C MOMOIIbIO KOTOPBIX €ro
MOJKHO MOJy4nuTh. OJHAKO, COOpaTh CXeMy JJI IEMOHCTPALUU TyTU (BBICOKOTO
HaIpsHKEHUs), pabOTAIOIIYI0 B TEUCHHH HECKOJIbKUX MHHYT, COBCEM HE TO, YTO
CKOHCTPYUPOBATh CXeMy, KoTopas OyaeT paboTaTh rojamu, IpH 3TOM OCTaBasICh
emni€ u skoHoMu4yHOM. JlaBaiite a3 HexTHOCTh OTAEHM OT 3((HEKTUBHOCTH.

CuiioBoii 31eMeHT He TpeOyeT MHOTO OOBSICHEHHH. DTO THUPUCTOP WIIH
TPAH3UCTOP, KOTOPHIN HYKHO MOJOMPATh MOJ KOHKPETHYIO CXEMY, UCXOAsS U3 €€
TpeOOBAaHMI: CTPYKTYpa, MOUIHOCTb, NpeAeNbHbIE HampsikeHue u Tok. JIubo
KOMMYTATOp 3a’KUTaHUsI aBTOMOOMJIS: OJHOKAHAIbHBINA UITU IBYXKAHAJIbHBIH.

Cornacyrwommii (0ydepHbiil) Kackag sl CXeM C KOMMYTaTOpaMH HeE
HY’)KeH (OH yX€ B HHMX coOpaH), a JJisl COIJIACOBAHUSI BbIX0Ja MHKPOCXeMbI
NESSS ¢ mosieBbIM TPaH3UCTOPOM OH NMPOCTO HEOOXOAUM, O HEM IOTOBOPUM Ha
pazdope CXeMBI.

I'enepaTop no0mKeH BblpadaThIBaTh WMITYJIbChl W, B HJ€aNE, MO3BOJIATH
YOPABJISITH UX YACTOTOM M CKBaXHOCTHIO. [lompoOyem pazoOpartbces, 3aueM 3TH
PETYIMPOBKU HY)XKHBI M MOKHO T 0€3 HUX 00ouTHCh. YacToTa — KOJUYECTBO
MMITYJIbCOB B €AUHUIY BpeMeHU. CKBaKHOCTb — BEJIMUYMHA, XapaKTepu3yrouas
COOTHOIIIEHHE JUINTEIBHOCTH CaMOT0 HMITYJbCa W MEPHUOAA €ro CIIECIOBaHUS.
YacToTa M CKBa:KHOCTH He 3aBUCAT JAPYr OT Jpyra (B HNPaBWILHOM
reHepaTrope OJHAa He MeHsieTcsi NMPW HM3MeHeHUM Jpyroii). PeampHas dopma
UMITYJIbCOB J1aJieKa OT UACAIBbHO MPSMOYTOJIbHOW, OCOOEHHO B CHIIY MEPEXOIHBIX
IPOIECCOB B  BBICOKOBOJIBTHOM TpaHcopmarope ¥ Ha KOHJEHcaTopax
YMHOXUTEIS, HO MBI, JUISl HATJISTHOCTH, OyZeM U300pakaTh UX MPSIMOYTOIbHBIMHU.
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ANnTenbHOCTb MMNy/sbCa 3TO ANA HAc - AAUMTENIbHOCTb BO3AEWCTBMA BbICOKOTO
HanpAXeHMa Ha NPOAYKT, rpybo roBopsi, MMEHHO CTO/IbKO BPEMEHW 3a OAMH
nepuog, 6yaeT cywecTBoBaTb nose B Kamepe. Mo3Tomy, A0KHO BblTb NOHATHO,
yto 3¢PEeKTUBHOCTb KOoMYeHuAa OyaeT Tem 6Gonblwe, yem bonbwein  byger
ANNTENbHOCTb UMNY/IbCA.

MOIHOCTE, 0TJTAHHAA B KONTIIKY [PH PATHBIX CKEAKHOCTAX HMITV/ILCOR

U
00/ILINe MeHLIIe

1)

L0}

1 1'%4 1
T T

B aneKTpoHUKe ecTb TepMuH LUMM (LIMPOTHO-MMNYAbCHAA MOAYNALMNSA):

«npoyecc YnNpaeieHus MOWHOCHbIO, NO0BOOUMOU K Hazpy3Ke, NYMEM
UBMEHEHUS CKEANCHOCIMU UMNYIbCOS, NPU NOCMOSHHBIX HANDANCEHUU NUMAHUSL U
yacmome.

Takmm o6pasom, Bbl BuMAgUTe, UTO, U3IMEHAA CKBAa)XHOCTb (WMpPUHY
MMNyaAbCca MNpPU MNOCTOAHHbIX ero amnautyae «Uu» M yacrote, T.e. npwm
NOCTOAHHOM nepuoge «T»), Mbl MOXeM B LUMPOKUX Npeaenax peryiupoBaTb
3pPeKTUBHOCTb Halweld KONTUAbHOU Kamepbl (OT «COBCEM YYTb-4yTb» A0
«MONHDbIA BNepéay). 3T1o u ectb LUMM (wumpoTHO-MMnynbcHaa moaynauma).

Tenepb 0 YacToTe cnefoBaHUA UMMNYNbCOB. M3meHAA KONIMYeCTBO NPOoAYKTa
B Kamepe, Mbl TeM CaMbiM MeHAemM eé EMKOoCTb (He Kak 0b6bém, a, Kak
KOHAEHCATOpP, Bedb BbIBELIEHHbIA MNPOAYKT U KOPOHUPYHOLWME INEKTPOAbl ECTb,
CyTb, ABe NNAaCTUHbI KOHAEeHcaTopa). B mape c BbICOKOBO/NbTHOMW OOGMOTKOM
TpaHchopmaTopa I3TOT KOHAEeHcaTop npeactaBnfeTr coboit «KosnebaTenbHbI
KOHTYpP», KOTOPbIN NO-pasHOMY BeAET ceba Ha pasHbIX YacToTax, NoAaBaeMbIX Ha
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Hero MMnynbcoB. MpoLLe roBopsA, HY>KHO COrNAcoBaTb Hally Kamepy (C HbIHELWHWUM
KO/IMYeCTBOM MpOAyKTa B Hel) ¢ BB 6/10KOM, M3MeHAA 4acTOTy reHepaTtopa.
3auem 310 Aenatb? B ntobom anekTpuyeckom npmbope, YacTb IHEPIrUN NAET HaMm
Ha MOAb3y, @ YacTb yXO4MT Ha Harpes npubopa. Mbl moxem, U3MeHAA YacToTy
reHepaTopa, HECKOJIbKO eé nepepacnpenenntb, HanpasuTb Bosblie B Kamepy U
MeHblle Ha HarpesB CMIOBOTO 371eMeHTa (COrnacoBaB HbIHELWHIOKW 3arpysKy
Kamepbl No yactote ¢ BB 610KOoM). ITO, ecTeCTBEHHO, »enaTeNbHO AenaTb Npwu
KaXaon 3arpyske. MoxHO nn 6e3 3Tux peryampoBok obontucb? PasymeeTcs.
PerynMpoBKy CKBaXXHOCTU MOXHO 3aMeHUTb NEePUOAMYECKMM BbIKJIOYEHMEM
BbICOKOrO HanpsAXKeHUa (TakMepom Uan BPyUHYLo). I3MeHeHMeM 4acToTbl MHOTMM
Ha Ha4YanbHOM ypoBHe, 0COBeHHO BbIOPaBWIMM CXeMy Ha KaTyLUKe 3aXKMraHwus,
MOXKHO BoObLLEe, NpeHebpeyb 1 3aHATLCA 3TUM, Korga byaeT 0CBOEHO OCHOBHOE.
biok nuTaHMs, HACKOJIBKO MOKa3aJl aHAIM3 MPEJCTaBICHHBIX Ha (popyme
BB 0610k0B, 10JDKEH yIOBIETBOPATH CIEAYIONUM TpeboBanusM: oT 9 10 12 BOJIBT,
o0ecnieunBalOIUNA TOK HAarpy3ku He MeHee 5 ammep. [lpu npumenenun ais
nutanuss BB Onoka  kommpioTepHOro  Oioka  MUTaHUS — HEOOXOIUM
BBICOKOYACTOTHBIA (PUIIBTP MEXAY HHUMH, 4YTOOBI M30€XaTh BBIXOJA M3 CTPOs
KOMIBIOTEPHOTO OJioka TUTaHUS (BCIUIECKM HAMpsDKEHUsA, OOYCIOBICHHBIC
MOIIIHOM MHAYKTUBHON HAarpy3koi CHJIOBOIO 3JEMEHTA) U JJI MPEAOTBPAILEHUS
neperpeBa CUJIOBOro 3JeMEeHTa (HaJu4yhe UMITYJIbCHOM COCTaBISIONIECH HA BBIXOJIE
Omoka nutanus). [l puMeHsATH peryaupyeMblid 010K NUTAHUS 1JIA YIIPaBJIeHUS
MolIHOCTLI0 BB 0Jioka kaTeropuyecku HeJib3sl, T.K. IPU U3MEHEHHUH OOIIETro
HaIpsOKEHUST MEHSIOTCS OJHOBPEMEHHO BCE MapaMeTpbl CXeMbl (M 4acToTa W
CKB)XHOCTh M aMIUIMTYZa MUMIIYJbCOB T'€HEPATOpa) U, UYTO caMoe HempusiTHoe,
cABUraercsi padoyasi TOUKAa XaPAKTEPUCTHKH CHJIOBOI0 3JIEMEHTA €O BCEMHU
BbITEKAKIINMHU MPodJjJeMaMu (meperpes, BHIX0A U3 CTPosi). Bel He Hailn€éTe HU
OJTHOM CXEeMbl MPOMBIIIJIEHHOTO 3JIEKTPOHHOIO yCTpPOMCTBa, re Obl B Ipolecce
€ro paboThl PEryIrpoBaIOCh MUTAIOIIEE HANPSDKEHUE €ro CHIIOBOTO 3JeMEHTa. A
BCE MOTOMY, YTO 3a/Ja4a CTAOMJIM3AalMU MUTAIOLIEr0 HANPSKEHHS] CUJIOBOTO
3JIeMEHTa JII000r0 3JIeKTPOHHOI0 YCTPOICTBA SIBJISIETCS OCHOBOIOJIAraromen
npu ero paspadorke, eé QynmameHToM. /[l ynpaBiaeHUS MOIIHOCTHIO,
OTJIaBaeéMOW B Harpy3Ky, npumensiercsi paccMorperHas Boime MM (wwupoTtHo-
MMMNYNbCHAA MoAynAuMa). ITo, YTO KacaeTcsi 3aKOHOB CXeMOTeXHHMKH. Eciau Bwl,
BCE€ K€, BBIOpANM JIJIsl YIPaBJICHUEM MOIIHOCTBIO PETYJIUPOBKY MUTAHUS, HYKHO
OBITh TOTOBBIM K TOMY, YTO NPU HU3MEHEHUU HANpPsHKEHUS MHUTaHUus OyAyT
MEHSATBCA BCE XapaKTEPUCTUKH CXEMbl Cpa3dy M, HE HMEs BO3MOXHOCTH MX
KOHTPOJIMPOBaTh, Bl BBIHYXKJEHBI OyAeTe rajgaTh, 4TO MOJYYUTE B PE3YJIbTATE.
[ToBTOpUTH X€ pe)uM pabOThl KOMTHIIKU, €ciu OH Bam monpaBuics, Bel He
CMOXKETE€ HHUKOIZa. JTO, KaK MEHATh I'POMKOCTh NPUEMHUKA H3MEHEHHEM €r0
NUTaHUsI, TPOMKOCTb, €CTECTBEHHO, OyJIeT MEHATHCA, HO Oy/€T MHOTO CIOPIPU30B
(Ha4amuM TUXO CIyIIaTh OJHY CTAHIIMIO, MPOJOJDKUAIUM TPOMKO HACHaKIAThCS
apyroii). ’Kenawmum HCNoJIb30BaTh B cBoeil cxeme Taiimep NESSS He crout
3a0bIBATH, YTO OH MEPECTAET YCTOMYHUBO padorarh yxke npu 4,5 BOJAbT H, YTO
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Oyaer BbAaBaTh MNpu 0Oo0jiee HU3KOM €ro MNUTaHWH, CKa3aTb HEBO3MOXHO.
['eneparop B Jt0OOM YCTPONCTBE HOJKEH OBITH CaMbIM TOYHBIM Y3JIOM U €r0
HEOOXOJAMMO THUTaTh CTAOMJIM3UPOBAHHBIM  HaIpsOKEHUEM. MUHUMaIbHBIM
nutanreM st NESS5 mMoskeT ObITh TUTaHKe Yyepe3 ctaduauzatop 78L0S, koTopslii
yBepeHO OyJeT BblAaBaTh Ha CBOEM BbIXoJie SV, TOJIbKO, €CJIM Ha €ro BXOJ MO0JIaTh
He MeHee 8V (Ho He Oosee 20V). 78L05 cTroMT HECKOJBKO PyOJIeH, a IOJIb3bI
IIPUHECET HEMEPEHO.

BbicokoBOJBTHBIN TpaHchopMaTop Ha (GopyMme MPEACTaBICH CTPOYHBIMU
TEJIEBU3MOHHBIMU TpaHC(OpMATOpaMu M KaTyHIKaMU 3a)KUTaHHUsI aBTOMOOWJICH.
Crenyer MOMHHTb, YTO KATYIIKM 3aXUraHUs OBIBAIOT JBYXKATYIIEUHBIMH U
OJIHOKATYIIIEYHBIMH, MOCIEIHNE OBIBAIOT ISl KOHTAKTHOM CHUCTEMbI 3a)KUTAHUS U
OCCKOHTAKTHOM (PO3HATCS MO MOIIMHOCTH W BBIXOAHOMY HampsikeHuio). Camoe
[JIABHOE, KATYIIKHU 32’KMTAaHUS HeJb3sl PUMEHATH B CXeMax ¢ reHepaTopom
yactoToii 0osiee 1,5-2xl'n (y HUX CEpACUHUK METATMYECKUNA W TIPU OONBIIMX
4acTOTaX CO BpPEMEHEM BO3MOXKEH IMEpPErpeB, pasrepMeTu3alus U B3PbIB).
Crpounble TpaHcpopMaTopbl Bce pa3Hble, OHU pa3paboTaHbl KaAbld MOJ CBOIO
CXEeMyY TEJIEBU30pa U OTIMYAIOTCS MOIIHOCTHIO, KOJIMYECTBOM OOMOTOK M YHCIIOM
UX BUTKOB (II0JIy4aeMO€ BBICOKOE HalpsDKEHHE y BceX OyleT pa3Hoe IMpH OJHUX U
T€X K€ MUTAHUU, TEHEPATOPE U CUIIOBOM DJIEMEHTE).

YMHOKUTEIb HANIPSKEHUs U1 IpuMeHsomux B cBoux cxemax TIKC He
Hy’keH (OH yXe B HHUX €CTh), HO HEOOXOIUM ISl TeX, KTO MPHUMEHSET CTaphle
coperckue TBC M KaTymiku 3axkuraHvs. MOXKHO NPUMEHSTb COBETCKUE K€
YH9/27 n YHS8,5/25 unu cobupaTh yMHOXHUTENb U3 BHICOKOBOJIBTHBIX JTUOJIOB H
BBICOKOBOJIBTHBIX KOHJIEHCATOPOB, MEHSA KOJMYECTBO IUIEY YMHOXKEHHSA [0
JOCTHKEHHSI J)KEJTAEMOT0 Pe3yJIbTata.

Cxem BB 0u0koB, nogyuyuBIIMX Ha HameM (opyme HaubosbIiee
pacupoCTpaHEHUE MSTh:
- TUPHUCTOpHAs, mpejacTaBieHa Ha ¢opyme Auiexcamap29- (Kax xontuth 3a 15
MUHYT - HAIICAHO 3/1ECh.);
- Ha taiimepe NESSS5, npencrasiiena Ha popyme Recov (http://goo.gl/0f\W4g9);
- wa MM perynarope UC3843, mpencraBinena Ha ¢dopyme Vvsamojlov
(https://yadi.sk/i/DaHjiyQgpLXu7 );
- MOAyJbHAs ~ CXeMa  OJHOTAaKTHasd, npeiacTaBieHa  Ha  opyme
Ajekcanap31permuos
- MOJIyJIbHAsI CXe€Ma JBYXTaKTHas, npejacTaBieHa Ha popyme CrimpuioHbIY ;
MakeTHbIE MOHT@X J€Tanu3alus W ONHCaHhe O00eHX MOIYJIbHBIX CXEM
npuBenensl Vvsamojlov (https://yadi.sk/i/UaUV53P3gsgvf).
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Bce maTh cxem omucaHbl M1 HE UMEET CMBICIIA TUPAKUPOBATH 3TH OMHUCAHUS,
JKEJIAIoIINe MOTYT O3HAKOMUTHCS ¢ HUMH W3 YKAa3aHHBIX MEPBOMCTOYHHUKOB. JIJis
KOITYCHHS] TIPOAYKTOB TMOJXOJUT JIt00ask M3 HUCIOJIb3YEeMbIX JTaHHBIMU CXEMaMUu
gactoT: 5S0I'y — tupucropHas cxema, ot 100I'n mo 2kl — pu KUCHOJIB30BaHUU
aBTOMOOMJIBLHBIX KaTYyIICK 3aKUTaHus (METaUTMYeCKUi ceplieuyHuk), oT Skl mo
50kl — mpu wucnonbzoBanuu TBC wmm TIKC (dbeppuToBhIii cepAcUHUK).
Pa3Hu1er Bo BpeMeHu KomveHus HeT. Kakas u3 nMpuBeaEHHBIX CXEM MMEET CBOU
JIOCTOMHCTBA U CBOM HeAocTaTku. OCTaHOBUMCST KOPOTKO Ha OCOOEHHOCTSIX
KaKI0M U3 HUX.

DJIeKTpUYeCcKasi CXeMa TIeHepaTopa BbICOKOBOJbTHBIX HMIIYJbLCOB €
€MKOCTHBIM HAKONHMTEJIeM JHEPrUM C CeTeBbIM MUTAHHEM U KOMMYTATOPOM
Ha THPHUCTOPE.
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Omna Oblna MpUBEICHA HA CalTe:
http://www.patlah.ru/etm/etm-05/koptilni/elstatic_koptilna/elstatic_koptilna.htm,
a Ha HameM (popyme mpenctaBiaeHa AJjekcanap29-.

Jlist sxkenmaromux pa3oOpaThCs, MPUHIUI PAOOThI 3TON CXEMBbI MPUBOIUM

MCJIKUM HIpI/I(l)TOM, OCTaJIbHBIC MOTYT €ro IIpOCTO IMPONIYCTUTh!:
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Bo BpeMsi MOMOXHUTENBHOTO MONYNEPHOJAa CETEBOrO HampspkeHHs KoHaeHcatop Cl 3apsoxaercs uepes
pesucrop R1, mmon VDI um mepsuunyto oOMOTKy TpaHchopmaropa T1. Tupumcrop VSI1 mpum 3TOM 3aKpHIT,
MOCKOJIBKY OTCYTCTBYET TOK UEpPE3 €r0o YINPaBISIOMUN 3JEKTpoA (MafeHHe HaNpsDKeHUs Ha auojae VD2 B mpsmMom
HAaIpaBJIEHUH MaJIo 110 CPABHEHUIO C HAMIPSHKEHUEM, HEOOXOUMBIM JUIS OTKPBIBAHHS THPHCTOPA).

[Ipu orpunatensHOM monrynieproae nuonsl VD1 n VD2 3akpriBatorcs. Ha kaTone TpucTopa oOpasyercs mageHue
HaNpsOKEHUS] OTHOCUTEIBHO YINPABILIIOLIETO JJEKTpoAa (MHHYC — Ha KaTofe, IUIFOC — Ha YHPaBISIOMIEM
9NEKTPOJiE), B IEMH YNPABISIONIErO 3JIEKTPOJAa MHOSBISETCS TOK, M THPHUCTOP OTKpBIBaeTcs. B 3TOT MOMEHT
koHneHcarop Cl paspspkaercst 4epe3 HEro M IEepBHYHYI0 OOMOTKY Tpanchopmartopa. Bo BTOopmuHOW 00OMOTKE
TMOABJIACTCS UMITYJIbC BBICOKOT'O HAIIPSYKCHUA. U rak — Ka)KﬂbIﬁ nepuoa CETEBOIo HAMPAKCHUA.

Ha BbIxozie ycTpolicTBa GOpMUPYIOTCS ABYXIOJSIPHBIE UMITYJIbChI BRICOKOTO HANpsDKeHUs ¢ yacToToi SO0 .
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K nmocromHcTBaM 3TOM CXE€MBI MOKHO OTHECTH MPOCTOTY, OTCYTCTBUE O0Ka
NUTaHUs, TPU NMPABUIBHO MOJO00OPAHHBIX TUPUCTOPE, KOHIEHCATOPE U PE3UCTOPAX
y He€ OYEHb NPWINYHBIE CTAOUIILHOCTD U HAJIEXKHOCTH B padoTe.

I'maBHBIM HEIOCTATOK JTOM CXE€Mbl — HAJIWYUE HANPSHKEHUS CETU
nepeMeHHoro Toka 220V BHyTpW KaMmephl KOIUYEHHUs TIpU TNPUMEHEHUU
BBICOKOBOJIbTHOM  KaTymiku (OOOWMHBI) €O  CBSI3aHHBIMH  (COETUHEHHBIMM)
00OMOTKaMH .

OnacHOCTB 3TOr0 MOXHO NMPEAOTBPATUTH JABYMS Iy TAMMU:
VoL

A R1 Ll’ll T1
= o i :”
el J‘C R
= ) — 1
b
& D
o —— Karyuma

- MPUMEHUTH BBICOKOBOJIbTHBIM TpaHC(HOpMATOp ¢ HE3aBUCUMBIMHU TEPBUYHON U
BropuyHoil ooMoTkamu (TBC, TIIKC, aBToMOOuUIbHBIE OOOWHBI ¢ HE CBS3aHHBIMU
00MOTKaMH, Takh€ €CTh). DTO BapHaHT, C TaK Ha3bIBAa€MOW TrajJbBaHUYECKON
Pa3BsI3KOM, ITIOKa3aH Ha MPABOM CXEME;

- IPY MOHTAa’Ke KONTWJIbHOM KaMmepbl ¢eJaTh CTAMOHAPHOE MOJKJIIOYeHne
«pa3zbl 220V» Kk TOuKe «A», a «myas 220V» k Touke «b» cxembl (1eBasi
cxemMa), HU B KOeM CJy4yae He HCIO0JIb30BAaTh JABYXIOJIOCHYI0 BHJIKY sl
MOJABO/Ia HANPSKEHUSI K KONTWIKE M MNPeayCMOTpPeTb, B KauyecTBe
BBIKJIKOYATEJISI BLICOKOT0 HANPSIZKEHN S, KOHIEBUK, 00PbIBAKIIMIA 00€ JIUHUN
NUTAHUA OT CXeMbI IPH OTKPBIBAHUM JIBEPIbI KAMePbl KOIMMYEHUS.

master inkK mnpemtoui NPUMEHUTh B KA4yeCTBE BBICOKOBOJBTHOIO
Tpanchopmaropa TpaHchopMaTop TOMKHra Ta3oBOM TumTHL. [lo cBoMM
XapaKTEPUCTHUKAM HEKOTOpble W3 HuUX JKBHBaleHTHb TJIKC, HekoTopsbie
ABTOMOOWJIBHBIM ~ KaTyIIKaM 3aXuraHus. Ero MOXHO MOAKIIOYHUTH JIMOO
UCIIOJIB3YSl €r0 OJIHY BBICOKOBOJIBTHYIO OOMOTKY M CTaHJIAPTHYIO TUPHCTOPHYIO
CXEMY IOJI)KUTa TA30BOW IUIUTHI:

Tpaxcchopmatop
anekTponoaxura

T i

10 kV

| | Am i il VD1 i VD2

T1.2

| I

~220V

—L—
—_—rd

R1-100... 510 Om

R2-20K .. 68K, R2-5100m .. 1kOm
VD, VD2 - 1MN4007, KO2096, KO105 ¥ 1o 20kV

W51 - BT138-800, BT136-800, KY208T wra. — -+

Cil-2.. 4mF, 400, 630V
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NJINn UCIHOJB30BaTh 066 06MOTKI/I, COCINMHHUB HX II0 CXEMC npez[noxceHHoﬁ
CnpuaoHbLIY:

L L wm ™ _

3B1

C1

~ 220V YD1

Vs1

N
-

R1-100.. 510 Om

R2-20K .. 68K, R3-5100m ... 1 kOm Tpmc¢opmmp

VD1, VD2 - 1N4007, K[2095, KI105T n T.4.

VS1- BT138-800, BT136-800, KY208T v 7.1,
C1-2..4mF, 400...630V O EHT A TIeYH

Crnenyer y4ecThb, YTO pOAHAS CXEMa IMOKHUTa OBITOBBIX Ta30BBIX TUIAT BHIIAET 1
UMIYIC B CEKyHAY, HYXHO OyaeT mepeaenath e€, 4roObl oHa paboTama ¢
4acTOTOM ceTH, T.€. naBana 20-50 UMIyJIbCOB B CEKYH]TY.

MOXHO TPUMEHHTHh 3TOT TpaHCPOpMaTOp B cxeme OT AJiexkcanap29-
BMECTO aBTOMOOHIIEHOM KaTyIIKH 3a)KUTAHUS

, Boicowoe”
HL{

[

20xB

— 390-510mxd x 15xB

|
| | 008 L 20 510ameb x 155B
|
| * b‘
*-..'} e ! : -
'}2 $42 . Bewconoe ben.”
TpancoprraTop
LT A2 TI0 [T 2. TIEWH
Leme’
L
2208, 50Ty

B atux cxemax Omaromapsi rajbBaHUYECKOW pasBsi3Ke, 00ECIEUEHHON IaHHBIM
TpaHchopmatopom, HamnpspkeHue 220B He monagaeT B KONTUIBHYIO KaMepy.

OnHUM W3 HENOCTAaTKOB JAHHOM CXEMbl MOXHO IOCUMTAaTh OTCYTCTBHUE
peryJupoBOK, HO 3J€Ch CMOXET IIOMOYbh BHEIIHUW TailMep, KOTOpBIM OyaeT
NEPUOANYECKH BKIIFOYATh Y BBIKJIIOYATh MUTAHUE CXEMBI 10 33JaHHOW MPOrpamMMe,
peryiupysi MOITHOCTD (BpeMsl) KOITYCHUSI.
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Cxema 1 NMOJIy4YeHUs] BBICOKOIO HampsikeHusi Ha Taiimepe NES55 mu
noJiesom Tpansuctope IRFP240.

; z IRFF240
T VDV 22 ;[
Tl T -VId e ] = 3 ' . {

' I:i

j
2208~
B,

E,

Ona Obl1a TpUBEICHA em¢ B 90X mpouuioro Beka Ha Qopyme
http://flyback.org.ru ero unexnom Stalin, a Ha Harem Gopyme npeacrasiena Recov.

[Ipunnmn gelictBus: reHepaTtop Ha Taiimepe NESS55 BeipabGartbiBaeT
PSIMOYTOJIbHBIE UMITYJIbChI, KOTOPBIE 3aCTaBJISAIOT MOJIEBOW TPaH3UCTOP pabOTaTh
B KJIIOUEBOM pEXKUME, B PE3yJIbTaTe YEro Ha BBIXOJE 00pa3yroTCs ABYXIOJSPHBIC
HUMITYJIbCBI BBICOKOTO HAIpPSDKEHUS C 4YacTOTOM TeHepaTopa (IpU yKa3aHHBIX
HOMHHAaJIaX 4acToTa OyaeT A0 AecsaTkoB Kl ). Crneayer 3aMeTUTh, U4TO, JKETAI0IUM
WCIIOJIH30BaTh B ATOM CXeME aBTOMOOUIIbHYIO KATYIIKYy 3a)KUTaHUs, HEOOXOIMMO
Ooynet n3menuts HomMuHabl C2, R1, R2, R4 nns Toro, 4To0BI WacToTa reneparopa
HE MMOJHUMAJIach BhIlIe 2K 11 (MpUYMHA PACCMOTPEHA BBIIIE).

K mocronHcTBaM 3TOM CXE€MBI MOYKHO OTHECTH JOCTYITHOCTBH 3JIEMEHTHOW
0a3bl, HATMYKME MIEYaTHOTO MOHTaXA.

K HegocTaTkam 3TOM CXEMBI CIEAYET OTHECTH:
- OTCYTCTBHE COIJIacOBaHUs BbIxojia Mukpocxembl NES55 ¢ 3arBopom mosieBoro
TpaH3ucTtopa (Taiimep ObUT BbINylIeH B Hayaie 70X MOpouUIOro Beka, Korjaa
M0JIEBBIE TPAH3UCTOPHI OBLIIM TOJILKO B 3a4aTKe, M HE Mpe/IHa3HAuYeH I paboThl C
HUMH, HY, HC MOXET OH WX HHU OTKPBIBaTh HHU 3aKpbIBaTh IMOJHOCTHIO), B
pe3ynbTaTe TMEperpeB CHJIOBOIO JJIEMEHTa M CrOpaHhe €ero Cco BpPEMEHEM
HEMHHYEMBI, C KaKUM ObI KOJIOCCAJIbHBIM 3allacaM MOIITHOCTH BbI ero He Opaiu u
Ha Kakhe Obl panuatopbl He craBuiau (emé B Havane 2014r. Awapeii6319
yKa3bIBaJI MPUYUHBI TIEPETPEBa TPAH3UCTOPA W MPUBOIWI CHOCOOBI YCTpaHEHUS
ero B mocte Ne284: http://fermer.ru/comment/1074612967#comment-1074612967
HO He Obu1 ycnbimad). IlomeBoil TpaH3UCTOp B KIIOYEBOM pEXKHUME INPHU
rpaMOTHOM YIPAaBJIEHUH, C TAKOW HAarpy3Ko#, KaK Halla, TPEeThCsl HE JOJIKEH;
-  HEBO3MOXHOCTh (0€3 TMPUIMYHOTO YCIOKHEHHUS CXEMbI) HE3aBHUCHUMBIX
PEryJaupoOBOK YacTOThl M CKBaXHOCTH, TO €CTh HEBO3MOKHOCTb YIMPABIICHUS
3 PEKTUBHOCTHIO KONTWIKH. [Ipu MPOEKTHPOBAHUM ITOM JTOCTYIHOM, JTHOOMMOMN
MHOTMMU MHMKPOCXEMbI HE CTaBUJIMCh TAaKWE 3a/la4uM, a CO CBOMMHM, KakK Taimep,

http://fermer.ru/forum/samodelkin-ratsionalizator/101781 Ctpanuua 9


http://flyback.org.ru/
http://fermer.ru/user/125015
http://fermer.ru/user/41818
http://fermer.ru/comment/1074612967%23comment-1074612967

OHa TIPEBOCXOJHO CHpaBisieTcss (KTO COMHEBAETCS — K TIEPBOUCTOYHUKY:
https://yadi.sk/d/OLcvNNZ93DzN7M ctp.41);
- 3aBs3Ka M0 MUTAHUIO T€HEepaToOpa U CHUJIOBOM YacTU CXEMbI M, KaK pe3yJbTarT,
HecTaOUIIbHAs paboTa reHepaTopa OyAeT rapaHTHUPOBAHA,;

Yto ke MBI MOKEM cJeJIaTh, YTOOBI OOJIETYUTH KM3Hb DTOH CXeme MU eé
nosb3oBaTessiM? J1o0aBuM B 3Ty CXEMY HECKOJIBKO Y3JIOB:

+9-12V

- S =

10m 10n

KT3102
1H4148

- OydepHbIil Kackaa Ha MUKpocxeMe (Hampumep IR2117) Wiu, camoe IMpoCcToe, Ha
KOMIUIEMEHTAPHOW Iape TPaH3UCTOPOB, YEM COIJIACYEM T€HEPATOp C IOJEBBIM
TpaH3ucTopoM. B mocnenHee Bpemss pa3paboTaHa  IIEMOYKAa  MOJIEBBIX
TPaH3UCTOPOB, CIOCOOHBIX pabOTaTh HEMOCPEICTBEHHO OT JIOTMUYECKOTO YpPOBHS
Mukpocxem (Hanpumep cepus IRLxxx), HO, BOOOIIe-TO, MpaBHJILHElH, BCe Ke, -
CTaBUTH Oy(epHbIii Kackaja (apaiiBep) Aake ¢ HUMH, Belb KPOMe OCHOBHBIX
¢Gynkumii popMUpoBaHUS YIPABJSIONIMX CUTHAJIOB OH ellé o0ecneyuBaeT M
TOKOBYIO 3alIIUTY, W 3aIHUTY OT NMPO0OS U NMepeHANPSKEeHUs, ONTUMU3UPYET
CKOPOCTH MOJIHOTO OTKPBITUSI TPAH3UCTOPA, B 001eM, KyIIAeT CBOil TOK He
HAINPACHO;

- cHaOOep (1ienouka, nmapajie/ibHas epBUYHON 00MOTKE TpaHchopmaropa) — 3T0
neMIipupyrolee yCTporucTBo, padoTaroliee B kauecTBe (GUiIbTpa HU3KOM YaCTOTHI,
KOTOpO€ 3aMblKaeT Ha cebe TOK TMEepexXOJHOro TMporecca | TOJABISET
WHYKTUBHBIE BEIOPOCHI;

- crabunm3arop Hanpspkenus 78L0S nist mutaHus TeHepaTopa;

- koHAeHcarop 10N Ha 5 HOTy, YTOOBI MOEPKATH OMOPHOE HAMPSHKEHUE TaiMepa;
- GUIBTP MO NMUTAHUIO U3 2X KOHJEHCATOpOB M Jpoccens ((heppuToBOe KOJIBIIO
20x12x6MM  wim  28x16x9MM, camoe Oo0JbIIOE W3 KOMITBIOTEPHOrO OJioKa
MUATAHUS ¢ HAMOTAHHBIM Ha HETO MaKCUMAaJIbHBIM YUCJIOM BUTKOB TipoBojaoM 0,8 —
IMM);
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- BBECTH HeE3aBUCHMYIO (OT PEryJMPOBKH YacTOThI) PETYJIHPOBKY CKBaXKHOCTH
UMITYJIBCOB, HO 0€3 KOPEHHOH MepeIesIKi CXEMbl, YBBI, He yaactcsa. Tak, 4To
MOIITHOCTHI0 KONTHJIKHA HAM, YBbI, YIPABJISATH He YAACTCSI, HMEHHO MO3TOMY
MOJIL30BaTeJIM 3TOi CcXeMbl BBIHYK/AEHbl PeryjJupoBaTh HaNPsKeHHe
NUTAHUS, 0 HEIOMYCTUMOCTH Yero ObLJIO HAMMCAHO BbIIIIE.

B omwucanum y Recov ectp HeOONMbIIOW OJOYOK CO CTPEIOYHBIM
WHUKATOPOM, MOJKII0OYaeMblii K HakabHONH oOMoTKe moboro TBC wmm TJIKC.
OH oueHb ynoOCH [JIsi BU3YaTbHOTO KOHTPOJIS COTJIACOBAHUS 3arpy>KCHHOU
KaMepbl KomdeHus ¢ BB 0710koM M3MEHEHHEeM 4acTOThl TeHepaTtopa (110 MaKCHMY
OTKJIOHEHHSI CTPEJIKH, COOTBETCTBYIONIEMY MAaKCHMAaJIbHOM, OTJAaBaeMOil B KaMepy
MOIMIHOCTH).

4K

S R Byl 1k :N: g

- aMnepmMmeTp PNEOOF: == cseser et e
S e R S | KcBobogHol
~ TecTepa i :’::)é- o pbMOTKE
. i . . CTPOYHWKAa . 4
50 mA Rty ; _.':':P:::::::::':'::
A e, & L

BmecTo T0n0BKM ammepMerpa MpeKpacHO pabOTalOT CTPEIOYHBIE WHIUKATOPHI
YPOBHSI COBETCKMX MarHUTO(OHOB, TeM OoJiee IU(POBHIX JTaHHBIX HAM HE HY>KHO,
BKEH MOMEHT MAaKCUMAJIbHOT'O OTKJIOHEHHS CTPEJIKHU.
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Cxema c¢ renepatopom Ha UC3843, na, tak HasbiBaemom, IIIUM
(IIMPOTHO-UMITYJIHCHOM MOAYJIAATOPE) .
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Ona Oplla TIpeiacTaBicHa B HMHTEPHETE B KAdeCTBE  CTAThU
https://yadi.sk/I/QQFgTNLA3DzyhS (caiiTa ceituac He HAIUIH.)

B otnuuue ot Taiimepa NE555, ata Mukpocxema:

- pazpaboTaHa, cHOeUHATbHO, JUIsl yhapaBieHus N-KaHAJIbHBIMU TOJEBBIMU
TpaH3UCTOPaMHU (MOXKHO TOJKIIOYATh HAMpsAMYI0 K €€ BhIXOAYy OOJbIIMHCTBO N-
KAHAJIBHBIX TOJIEBBIX TPAH3UCTOPOB, @ HE TOJBKO CIEHHAIIBHBIX, C JOTHYECKUM
BXOJIOM);

- COJIEPKHUT CBOM COOCTBEHHBIN CTAOMIN3aTOp HAMPSDKEHUS, MOXKHO €€ TUTaHue He
Pa3Bs3bIBATh OTHOCUTEIILHO OOIIEro MUTAHNUS;

- TI03BOJISIET TIOJIHOCTHIO HE3aBHUCHUMO JIPYr OT Jpyra peryjJupoBaTh 4acTOTy W
CKBQXHOCTh, TO €CTh TIO3BOJISIET B IIMPOKHX TMpejeliax pPeryJIupoBaTh
3pPEKTUBHOCTh KOMUEHHUs1 (CKBaXXHOCTh peryimpyercss oT «0» mo 90%, dyero
Hukoraa He mooutbes Ha NES55);

- crout 20 — 30 pyOei.

CunoBasi ¥ BBICOKOBOJIBTHAS 4YacTh HWJACHTHYHBI, PACCMOTPEHHBIM TOJIBKO
yT0o (CHaOOEep 3/1eCh TOXKE HE MOMEIIIAET).

JlanHast cxeMa NpHU HAvYaJIbHOM HACTPOMKE HYXIAETCS B TOM, YTOOBI MBI
CMOTJIH YBHUJETh (DOpMYy TeHEpHPYEeMBIX €l HMIyabcoB. B maeane nmns 3TOro
HY>KeH ocrmuiorpad, KoToporo y MHOTuX HeT. Ho 3aTo y BceX ecTh KOMITBIOTEPHI,
B K&KJIOM U3 KOTOPBIX €CTh 3ByKoBas kapta. Eciiu Bam odyens 3axoTenocs coOparthb
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9Ty cxemy, BaMm He coCTaBUT Tpyja, MOJACOEAMHUB HACKOJIBKO COMPOTHBICHUHN M
JMOIOB K MHUKPO(GOHHOMY pazbéMy, MOJIYYUTh BHPTYaIbHBIH ocuuiiorpad Ha
sKpaHe cBoero monutTopa https://yadi.sk/i/iTSSNWUQqQG2H , kotopslii emié He
pa3 cocayxut Bam ciryx0y.

Cxema MoayJibHAas.
BepHee nBe cxeMbl, OHa Ha OJHOTAKTHOM KOMMYTAaTOpE 3a)KUTaHUS U

KaTyHniKe 3aKUTaHUuA aBTOM06I/IJI$I, npcacTaBJICHA Ha cbopyMe
AnekcaHap31pervoH
KoummyTaTop
24 1 365 BA3 2108
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Ipyrasi Ha JIBYXTaKTHOM KOMMYTaTOpe€ M CIBOCHHOM Karylike (WJId ABYX
KaTyIIKax) npejacraBieHa Ha popyme CNMPUOOHLIY.
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ITockosnbky CHnupuaoHbIY HE BBIBECHJI OIMCAHUE CXEMBI B IIOIIHCH,
IPUBOJUM €r0 KOMMEHTapHil 00 3TOM cxeme B MOoCcTax:

http://fermer.ru/forum/samodelkin-ratsionalizator/101781 Ctpanuna 13


https://yadi.sk/i/iT5sNWUqqQG2H
http://fermer.ru/user/188130
http://fermer.ru/user/205354
http://fermer.ru/user/205354

http://fermer.ru/comment/1076919667#comment-1076919667 u
http://fermer.ru/comment/1076919834#comment-1076919834

[utata: «BB 6a0Kk coenan u3z O08YXKAHAILHO2O KOMMYMAmopa ¢ 3a0aroujum
eenepamopom Ha KPI1006BU na 2502y u osyxxamyweunou 6ob6unvl. Kadgxcoas
Kamywka pabomaem HA C80U OOHONOJNYNEPUOOHDBIU  BbINPSAMUMENb, OHU
COCOUHAIOMCS NocedosamenvHo u BB ceeunvivu nposooamu ¢ pacnpeoenenHviM
conpomuenenuem (OHuU Jice MOKOOSPAHUYUMENbHbIE) NOOCOCOUHAIOMCS K KYCKAM
mpy6ox, depxcawux wmaneu. I[lepecmasums npogoda cHapyxicu 6e3 omKpvlmus
AwuKka - cekyHovl. Huede ne wwem npu nrooom nanpsidcenuu. Bece npocmo u He
mpebyem 6onvwux 3Hanuti dnekmponuxu. llumanue om komnoeoeo bII, na
Kamywxy xeamaem 6noJine 5 80jibm (Oenan pe2yasimop om 5 0o 8 eonem - yopai).
U 12 sonvm om smoeo sce BII. Xeamaem BII om camozo doxnoeo xomna. Ilnama
3a0arowezo 2enepamopa pasmewaemcs BHympu Kommymamopa. Juoowst 0o 15 k.
Konoepwi 3enenvie om cmapwix namnogvix menuxos. Ilpu 5 6onvbm Ha kamyuike
8bIX00 CyMMblL HanpsaxceHut okoo 30 ke.»

HeGoapmoe npoGasimenne: KP1006BUM 5310 coBerckas komust NESS5,
reHepaTop, COOpaHHBIN Ha ATOM TaliMepe (JieBast MajieHbKasi cxemMka) CUupuI0HbIY
pa3sMecTui B Kopryce KoMmyTaTopa rnoj HazBanueM «31° 2501 my.

Pa3bop, neranuzanus M MaKETHBIM MOHTaX OOEHMX CXeM, ClieJlaHHbIe
vvsamojlov, mpusenens 3aech: hitps://yadi.sk/i/UaUV53P3gsgvf

Coobmenns 00 00enx 3TUX MOIYJIBHBIX CXeMaX MOSBUIIUCH €I B CAaMOM
Havasne 2014r. http://fermer.ru/comment/1074618754#comment-1074618754

OueHnb x)anb, uTo AHAPei6319 , aBTOp 3TUX MOCTOB, TPAMOTHBIN UHXKEHED,
BBIHY)KJIEH ObLI M3-32 aMOMIMHA HalMX <«J100poxenarenei» YHUTH C Hallero
dbopyma aBa roja Hazajd. JJOCTOMHCTBA 3THX CXEM B TOM, YTO UX MOKHO cOOpaTh
NpaKkTUYECKu 0e3 MasuibHUKA U3 JeTanei, OCHOBHBIE M3 KOTOPHIX MOXHO HAWTU
naxe He B marasuHe, a Ha jro0oi CTO wunu Ha molomaakax pasdopa aBTO H,
coOpaB, KOMTHUTh C MOMOIIBI ATUX CXEM MOKHO, MUTAsACh OT aBTOMOOWJIBLHOIO
aKKyMYJISITOpa, K IPUMEPY, Ha phIOaKe.
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