i_ FC [eHANH

£

— - 5

_ﬁ.. ." - w.“::«-- E
Moy

BblCOI(OI(C]LIeCTBeHI'-‘Iblﬂe

‘lé' .

:_AOMITOBbIe yCMRMTeAM

o

SB?ROBOVI LlCJCT‘OTbI




ANIEKTPOBAKYYMHBIE NMPUBOPLI
U APYITME PAOUOJJIEKTPOHHBIE KOMMOHEHTDI
CO CKJTAJA N HA 3AKA3

1 FEHEPATOPHbIE JIAMIMbI Y, TC, TK, T
2 MOLYATOPHBIE NIAMIbI MM

3 UMNY/IbCHBIE FTEHEPATOPHbIE JIAMIbI MU
4 UMNYJTbCHBIE MOAYJIATOPHBIE
NAMIbI TMK

5 QNIEKTPOHHO-JTYYEBbIE TPYBKM

6 NEKTPOBAKYYMHBbIE CBY NMPUBOPHI
7 PAIVONAMILI 4151 TB

8 PALIVIOJIAMMbI A1 AYAMOTEXHUKMN
KJTACCA HI-EHD |
9 KOHZEHCATOPbI ANC MOJHBLIN AHANOT §
K 78-24 K42-19 MNOVMPONMWIEH

LEHBI HUXXE 3ABO4CKUX
Ha 30-50 npoyeHTOB

WWW.FP.RU/TUBES

HALL TENE®OH-®AKC 095 5670867
E-MAIL K@MAIL.RU,
KOSTYA@EDUNET.RU

KYNMUM HEJTMKBUAbI PAONOAETAJIEN



" ﬁ Maccosas
@ paavo-
5 oubnuoreka

¥ 1947 roay

Bblc'oxo' A4EeCTBEHHbIE
NaMnoBLie YCUNIuTenu
3BYKOBOW 4acTOTh!

2-¢ U3

MOCKBA .| ||
«PAJTHO u CB# B»

«opsiuasg nunus - TeJtelcoM»

2000



VYIK 621.375.132
BBK 32.846.6
I'34

Ienaun I'.C.
34 BricOoKOKauyeCcTBEHHbIE JIAMIIOBBIE YCHIMTENHM 3BYKOBOH 4acTOTBI. —
2-e n3n. — M.: «Panuo u cBaA3b» — «opayas auHus — Tenekomy,
128 c.: un. — (MaccoBas pagnobubnunotexa; Boin. 1235).
ISBN 5-256-01495-1.

Knura npeacrasnser co6oii NONLITKY BO3POAMTE HHTEPEC paauomobuTeneil k namno-
BbIM YCHNIUTENAM 3BYKOBOIi HaCTOThI HAa HOBOM KayecTBeHHOM yposhe, Ceroana Ha 3anaze
1 ocobenno B CLIA untepec k TakuM ¥Y3Y HeobbiuaiiHo BO3poC, 0 YeM CBUACTENLCTBYIOT
pe3ynbTaThl HoBeHlKUX pa3paboTok 8 IToit obnacty.

B xuure conepxarca nNpakTHH4ECKHE OMHCAHHA HECKOJIBKHX KDHC’I‘pyKL{Hﬁ naMnoBbIX
Y34 pasHoil cTeneHH CNOXCHOCTH, AAHBI MPAKTHYECKHE COBETHl KaK CXEMHOro, Tak 1i
KOHCTpYKTHBHOTO XapakTepa. [Tepeoe nsnanue soiwno B 1997 r.

Jlna noaroToBneHHbIX paaromoOuTeneil.

BBK 32.846.6

HayuHo-nonynspHoe n3naHue
Maccosas paanoGubnnoreka, Bein, 1235
TEHJAWH TEHHAJIHA CEMEHOBHY

BLICOKOKAYECTBEHHBIE JIAMIOBBIE YCHIIUTEJH 3BYKOBOW YACTOTBI

Penakrop H.H. Cycnoea

XynoxecTBeHHOE, TEXHUYECKOE PEAAKTUPOBAHIIE H KOMNLIOTEpHAs BEpCTKa
JI.A. Topwkosoii

Koppexrop H.J1. XKykosa

HB Ne 2921

JIP Ne 010164 ot 29.01.97
Moanucawo B nevars ¢ opuruHan-makera 03.08.99

®opmar 60x88/16 Bymara razertas Iapuurypa Taiimc [Teuars oceTnasn
Ven neu. 5. 7,84 Yu-n3a o n. 9,26 Tupax 2000 3x3.  HMan Ne 23989 3ak. Ne 73

H3narenserso «Pasno n cesavy, 103473 Mocksa, 2-i Lllemunoscknii nep., 4/5
Tunorpaus usgarensersa «Pagno u ceasby, 103473 Mockoa, 2-ii Lllemunonckuii nep., 4/5
ISBN 5-256-01495-1 © lenpun I".C., 1999

© Oqopmaetnie.
H3narenscTo «Paauo 11 cBA3by»,



KOHLIEMIIHA KOHCTPYUPOBAHHA
COBPEMEHHBIX JIAMITOBLIX Y34

Hosaa kowucnums, 63aroaaps KOTOPOH CTAJ0 BO3IMOXHBLIM
MOSRJICHHC HA CBPOMCHCKOM M AMCPHKAHCKOM PLIHKAX CORPCMCHHBIX
Aamnosbix ¥Y3Y, vweamwmnx, Kak CLC HCIARHO Ka3asioCh, HaBCCraa B
npow.1o¢, cama no ccde napaiokcanbHa. [JeHCTBHUTCILHO, BCC TO, 4TO
NPCXAC CUHUTAIOCh BTOPOCTCICHHBIM, HCCYHICCTRCHHBIM, 4 TO M BORCC HC
33CIVKHBAIOUWNM BHHMAHUH, TCICPh CTAQ HC MPOCTO NCPROCTCMICHHAIM,
HO MO CYWCCTBY ONPCICAAOILHM; ¥ HA000POT, TO, YTO NPLXKIC CTABHIOCH
RO FAARY VEAA NPH CO3TAHHM PAIHOATINAPATY Phi (OCOOCHHO GBI TOROH), CO-
acpxauich Y3Y, Teneps BOOOUIC OTMCTACTCH KAK TPCTHCCTCNCHHOC, CCIH
HC CKA3dTh R310PHOC.

[las Toro ytoObl YOCAMTHCH, YTO ITO ACHCTBHTCILHO TaK, AJBANTC
OCRCKHM B NAMSATH TPCcOOBAHUSA, MPCIbABISBUWMKCCH B CBOC BPCMS K
HU3KOYACTOTHOH 4ACTH JAH0BIX PATHOTCXHHUCCKUX VCTPOHCTB. TTeprbim,
“AMBIM CIABHBIM K3 HUX, Bbi1a DkoHOMUuHOCTL, OT veuauteas Tpedosa-
10Ch MHHHUMAIBHO BO3MOXHOC NOTPCOACHUC MOWHOCTH OT HMCTOYHHKQ
NUTAHKA. B KCpTBY 2TOMY NPHHOCKHIOCH MHOTOC: 1% OKOHCUHOMD KACK-
A4, HANPHUMCP, PCKHM KJACCa A PACUCHHBAICH YN¥Th JTH HC KIOK NPCCTV -
HuiH, a kaaccy ABj oTaasasocs npeanourchuue nepea kaaccom ABy seio-
Ay, I 2TO NO3B0.14.1 KAHPaKTOp.

Ha sTopom Mecte cTosan TpeboBaHus K Macce U rabipuTHBIM pi3mc-
PaAM OCHORHBIX Y3.10R YCHAUTCIS, B MCPBVHY OUCPCIb - BBIXOAHBIX M MCpe-
Xoaunx Tpatcopmatopos. 33 HUMKU WK TPCOOBAHUS K MAKCHMATLHON
TCXHOIOPMUHOCTH  MPOM3BOACTRA,  OCOOCHHO HIMOTOUHBLIX  V3.I0R, W
npoctore MoHTaxa. Yucao samn v actaack 8 ¥Y3U B uacasc 100k HO Oni-
S0 CTPCMHTHLCH K HY.1H0, I 0 TOM, YTOOB HCNOAL3OBATH ACTAIH ¢ 5, -HbiM
AONMYCKOM, HC MOF10 ObiTb M peum.

Ceroamg CAMHCTRCHHBIM KPHTCPHUCM KH3HCCNOCOOHOCTH COBPUMUH-
HOTO JAMNOBONO YCHAUTCAS SIBISCTCH ¢ro KauccTro. Bee octanmHoe Ge3
COXKAICHNA MPUHOCHTCS B YIO1Y OTOMY NMOKA3ATC 0. :

TakHe NOHATHS, KAK DKOHOMMUYHOCTh, MACCH, FAOAPUTHLIC PA3MCph,
CTOMMOCTh, CA0XHOCTL MPOU3BOIACTEA, MPHIHAKTCH HCCYIUMCCTRCHHBIMM,
Hukakue Texnoaormucckue TpYIHOCTH HE CUMTAOTCS TPYAHOCTaMuU. [Top-
TOPACMOCTh IBYX COWICILIMX APYT 33 APYIOM C KOHRCACPA annipitos 00msa-
AHCTCH HCOOK3ATCIHHON, 13 M CAM NPOLICCC KOHBCHCPHOH COOPKM CTABHTCS
noa comucnne. 06 HCNOAB3OBAHMK ACTAACH C 5% -HBIM JONYCKOM, KaK U
NIPCXKAC, HE MOXKCT ObITH U PCUH, HO YXC MO APYIOH NPHYHHC: BOIBILHCTRO
PC3nCTOpOR 301K HO ObiTh € A0nyckoM He Goace 1%,.

BhIXOIHOM TpaHcdopmaTope pasdpoc uucad BUTKOB MCPBHUHBIX
OOMOTOK OIPAHMUMBACTCH NOAOBHHON HAN JAXKC UCTBCPTHH)... RHTKA, 4 0
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pa3bpoce 3HAYECHWH MX WHAYKTUBHOCTEH 3ampemacTcs OaXKce TOBOPHUTH.
Uto KacaeTcst pa3MCpOB BhIXOIHBIX Tpancnbopua'ropon TO TIPUBETCTBYCT-
cs opmyna; "uem Gonbuic - TeM nyque”.

HasBanus BCCX K/1ACCOB YCHJIGHHMS, KPOME A, BBIUEPKMBAKOTCH M3
JICKCMKOHA KOHCTPYKTOPOB, AaXE €CM peyh HaeT 00 OKOHCUHBIX KacKa-
nax momHocTblo 50 mau-100 Br. Ucnonb3oBaHue B YCHIUTENAX TOAYII-
POBOAHHMKOBBIX NPHOOPOB OOBABAAETCH HEKEAATCALHBIM, TIPU ITOM AdXE
B BBINPAMHUTENAX JIAMIAM-KCHOTPOHAM OTAACTCH IPEANIOUTCHHE mepen
KPCMHHEBHIMH anopamu. [locsenHue B BHAC MCKAKYCHUS NOMYCKACTCH
HCTIOJTE30BATE B BHIIPAMHTC/ISX. .. LENCH HAKAA JaMIl.

Kaxpplit BHOBb M3rOTOBJICHHBIH 9K3EMIISP YCHIHTCAS IOABEPracTCs
WHOWBHIYATbHOU PETYJUPOBKE M HaCTpoﬁKe Hanogobue XOpOWICTO KOH-
UEPTHOTO POssist, NPH ITOM MHIANBHAYAIbHHIL IOMTYYHKHE TOR00p Jami
cuuTacrcs camo coboii pasymcromumcd. [1pu BeOope THNOB JaMm Aas
OKOHCYHHIX KACKANOB CUMTAETCH HOPMAJIGHBIM OCTAHOBMTHCS HA TAKHX
"noucTopuyeckux” TPUOAAX MPsAMOro Hakana, Kak 2A3, ecaw ux napa-
METPbl YAOBACTBOPHIOT TPCOOBAHMAM KOHCTPYKTOpA.

W3 cka3aHHoro SCHO, 4YTO TOBOPHUTE O TAKHWX MOHATHSX, KaK KO-
HOMHYHOCTb WK CeBecTOMMOCThb l]OI.‘lO6HbIX Y34Y we umMmeer cMmmicna.
IICHCTBnTc.rthO JaXe OTHOCHTCABHO "cpemHuil” o mapamerpam 20-sar-
tHeii Y3UY moxer norpebasts ot cetm 120...150 Bt m cromts 6c3
akycruueckoit cucrems 1500...2000 mona.

Tak Ha KOro e paccyuTaHa Takas anmnapatypa ¥ 3a4eM OHa HyxHa?
B nocaenHue ABA-TPU rofa Ha 3aMAAHBIX U AMEPUKAHCKOM PBIHKAX ObITO-
BOU pajuoanuapaTypsl Clipoc Ha coBpeMeHHBIC Jamnoseic Y3U (kak ca-
MOCTOSITC/IBHBIC W3ENS) , HECMOTPS HA HX 6acnocnoanyro CTOMMOCTB, HC
YAOBNETBOPACTCH. O6wscusercs JTO HE TOJIBKO MOJION, XOTH W OHA HrpacT
HEMAJIOBAXKHYIO POJb B CO3JaHWH "aMnoBoro OyMa", HO W HEoOHYaMHO
BLICOKMMH Ka4YCCTBCHHBIMH NOKA3ATEJSMH COBPEMCHHBIX JIAMIOBBIX
YCHUIHTECH (XOTS M JOCTUTHYTHIMH JAOPOTOM LIEHOI), TIPCBOCXOAAILINMH
npH CyOBEKTHBHBIX CPAaBHCHHMSX TPAH3MCTOPHYK annaparypy asa-
JIOTHYHOTO KJ1acca.

Onnako, mpuHUMas BO BHHMaHwe, "...yto 3amaxy HaM HE ykas...",
BECPHEMCS K POCCHUCKOH ACHCTBUTCABHOCTH M MOCMOTPUM, KaKOW CMEIC/
HaM BO3BpawaThCs K npobaeMaM HaBHO NOXOPOHEHHBIM M XOpoWIO 3a0bi-
THIM, 37eCh Heaecoo0pasHo HA3BaTh HECKOABKO NpHuuH. IlepBas U3 HUX -
HEo0XOAMMOCTL TIPUBNECYL BHHMAHHE HAWMX paguosmoduresncit  x
MPUHIMITHAJIBHO HOBHIM BO3MOXKHOCTSIM, OTKPHIBAIOWWMCS TIPH UCTIONb-
30BAHUM JIAMIIOBBIX CXCM; BTOpas - 3TO YBJICKATC/ABHCAIIMEC BO3MOX-
"HOCTH [I/Is TBOPYECTBA M MOWCKA HOBHIX, OPUTHHAJIBHBIX CXEMHBIX M KOH-
CTPYKTOPCKHX peweHnit. Y HakoHew, Tperbe, €aBa JIH HE pemalouiee co-
00paxkeHHE - BO3MOXHOCTh CAMOCTOSTEIBHO CO3JATh CYNEPMOAHBIA COB-
PEMCHHEIE M JCHCTBUTENBHO  BEAWKOJCTHBIA  YCHIMTCIBHO-
aKYCTHYCCKHH KOMIJICKC, KOTOPHIH CTAHCT IPCAMCTOM BALLCH TOPOOCTH M
YepHOHU 3aBHCTH APYy3€H-MCJIOMAHOB.

Ha stom 3akoHuyuM obme pacCykKICHUS U TICPCHACM K ONHCAHHIO
HCCKOIBKHX KOHKPCTHBIX JIIOOMTEABCKHX KOHCTPYKIMM samnoseix Y34
H aKYCTHUYECKKX CHCTEM K HUM.



QJEMEHTHAS BA3A

Paavonamnel. Pasgennm paauosamisl Ha TPH TPYIIIEL:

1) 1S OKOHEUHBIX U APaMBEPHHX (TPEXOKOHEYHHIX) KACKAN0B;

2) aid KACKaKoB MPCABAPUTCIBHOTO YCHIICHHS;

3) nng BHOPIMHUATCICH.

K neppoif rpynne oTHOCATCH TPHOAH, MMEIOMHE NOCTATOYHO TIPOTH-
XKEHHYKO JHHCHHYIO YaCTh aHOIHO-CETOYHOM XapakTePUCTHKH npu pado-
TE B KJacce A, a TakXKe MOIIHBIC JIyYeBbIC TETPOOH WIH (pexe) HeHTOAH,
ofecneynBarOUINE TIOTYUYCHHE HEAMHEHHBIX HCKaxcHuit He ceue 0,5%
B YJIBTPATHHEHHOH cXeMe BKIIOYCHHSA (pa3yMeeTcs, TAKXe B Kiacce A).

Her cMpicna mepecumc/ISTH BCE THNB JIAMIT, HCTIOJB3yEeMBIC 3anaf-
HEMH (PMPMaMH B OKOHCYHBIX KAaCKajax, MOCKOJABKY BO3MOXHOCTD
npuobperenns ux manosepoatHa. TeM He MeHee, TapaMeTPhl HEKOTOPHIX
M3 HUX NPHUBEACHH B Tab. 1.

PaccMOTpUM Te THIB JIAMIT OTCYCCTBCHHOIO MPOH3BOACTBA, KOTOPHIC
peanbHO npuodpecTH.

HOna 6GonbIMHCTBA YNOMMHACMBIX JaMil MPHBEACHH BCE Heol-
XOMMMBIE NApPaMeTPHl M rpaMK¥ THIOBHX AHOAHO-CETOYHBIX XapaK-
TEPHCTHK, HEOOXOOMMBIC  pamgMoAOMTENI0, [IAA  YacTH  JIaMIl
orpanuyumMca Tabauucii (taba. 1) MX oCHOBHBIX mapaMeTpoB. LlokoneBkH
¥ rabapuTHbIC pa3Mepsl 1AMl MOKA3aHbL HA puc. 1 1 2.

Wrtak, namMnbl Aast OKOHEYHBIX KACKAZ0B:

a) 2C3 (amepukanckuit anasior 2A3 ) - MOWHBIA TPUOA MPSMOro Ha-
kana (2 B), obecncumnBaonuit B ABYXTAKTHOM TPaHCHOpMaTOPHOM Kac-
Kaze B KJacce A moe3Hyo MomHocTh He McHee 20 Bt

6) 6C4C - moutu nosHbii aHasor taMns 2C3, HO ¢ TPIMBIM HAKAJIOM
6 B);

B) 6C6C (amepukanckui ananor 6B4G) - nonuwiit aHasor saMIibl
2A3, Ho ¢ KocBeHHBIM Hakaom (6 B).

OTH TPH THIIA TPUONOB MCNOJAL3YIOT B OKOHCYHBIX KACKA#ax TMOYTH
Bce 3apybexunic upMu, Bomyckawmue aamnoesie Y3U. IIns oreuecr-
BCHHHX PaaHONOOMTENEH, YUNTHIBAA TPYAHOCTA B NMPHOOPETCHHUH ITHX
JIAMIT, MOXHO PEKOMEHIOBATb HECKOAbKO COBPEMEHHBIX TPHOZOB. JTO
Tpuonmt 6CI19I1 u 6CS56I1. Onmm mnpcaHa3HAaucHLI B OCHOBHOM IS
CTa0M/IM3aTOPOB HANMPSKEHHA B KAUECTBE YNPABASEMBIX JIaMIM, B
GOMBIIMHCTBE CAYYacB BIOJHE NpPUIOJHB A7 OKOHEYHBIX Kackajaos
Y34, xorg ¥ OTAAIOT MCHBINYIO NIOJIC3HYIO MOIIHOCTE, [Tpu atoM y namn
9TOHM IPYNIH ECTh H HEMAJIOBAXHOE TIPCHMYLICCTBO: OHM paboTaior npn
GoJiee HH3KOM AHOIHOM HATPEXEHHMH, YTO CYIUECTBEHHO YIIPOLIAET KOH-
CTPYKLMIO BRIPAMHTCAS. [1p XenaHuu xe nonyunTs GoNbmyo BHX0A-
HyIO MOLIHOCTHh BIIOJTHC I[OHYCTHMO B KaXA0M ILICUC nymnyma HCNOJIb~
30BaTh 110 ABC NMAPAJIICTBHO BKIIOYCHHBIC 1AMIEL.

K 210# e rpynne OKOHEUHBIX TPHOIOB MOKHO OTHCCTH M OTCYGCTBCH-
HB gBoWHONH Tproa tMna 6HI13C (ero nmonnblit aMEpHKAHCKUA aHANOT -
6AS7-GT), kaxasiii TPUOA KOTOPOIO JONMYCKACT MOWIHOCTh PACCESTHMS HA
anvoge 7o 13 Br. OH Takxe paboraet Npu HK3KoM aHogHoM Hanpsokenun (90 B).
Ecnu o6a Tproxa onroro OaanoHa BKIOYMTD NApaICIBHO, TO, HCITOAb3YS B
OKOHECYHOM KacKaje IBC TaKuc jammbl (1Ba 0aJsUioHa) MOXKHO TOMYYHMTh
TIONIE3HYIO BHIXOAHYIO MOILHOCTh cBwLIe 20 Br.
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Tabnumua 1. OcHoasHble napamempsl AAMN, UCNONLIYEMBIX 8 YCUUMENAX

QL Unak, B Tnak, A Uau pa6., B laH pa6., MA
oTeyecTBeHHas | eBpomeiickuii (Eg{
WM aMEPHKAHCKH]
(A) amanor

2C3 2A3 (VT95) (A) 2,5 2,5 250 60
6C4C AD1 (E) 6,3 1,0 250 62
6C6 6B4G (A) 6,3 1,0 250 60
6C1911 — 6,3 1,0 110 95
6H6IT — 6,3 0,75 120 | 30
6H13C 6ASTG (A) 6,3 2,5 90 80
6111411 EL34 (E) 6,3 0,76 250 48
6I127C EL34 (E) 6,3 1,5 250 100
61141C — 6,3 1,1 190 66

— EL12 (E) 6,3 1,2 250 72
6C3I1 — 6,3 0,3 150 16
6C4I1 — 6,3 0,3 150 16
6HSC 6SN7 (A) 6,3 0,6 250 9,0
6H9C 6SL7 (A) 6,3 0,3 250 2,3
6HITI ECC87 (E) 6,3 0,6 250 7,5
6H2I1 ECC41 (E) 6,3 0,345 250 2,3
6E3I1 EM84 (E) 6,3 0,27 250 0,06...0,4
SH3C 5U4G (A) 5,0 3,0 450 225
SL8C — 5,0 5.0 500 400
ITpumenanue. Jlamnol 2C3, 6C4C v S113C umelor npsaMoit HakaJi, OCTATLHBIE - KOCBEHITLINA.

Bosee CKpOMHBM NpPEaCTaBageTCa BHOOP MOIIHBIX JIYYEBBIX TETPO-
OB ¥ OKOHEUHBIX MEHTOMOB /I BHIXOAHOMO ABYXTAKTHOTO Kackajaa Iio
YJABTPANMHENHOM CXEME BKIIOUEHUS (B OOMUYHOM CXEME BKITIOUCHUS OHU
NpakTHYECKH HCNpuroaHs aasi coBpeMmeHHux Y3UY). 3pecs cambiMu
JIYYIIHMHM MOXHO Cuutath Hemeukue aammst EL-34 u EL-12. Tlonnbim
OTEYECTBEHHBLIM AHAJIOFOM TICPBO U3 HMX sBagercd gamna 6[127C, ana-
JIOra BTOPOM HET HM CpPedM OTCYECTBCHHBIX, HH CpEeAH aMCPHKAHCKUWX
JaMi.

Haxouen, aonycTyMo HCNOMB30BATH CHIEUWATBHO TIPEAHA3HAYCHHYIO
IS yCTPOWCTB KaapoOBOM pasBCPTKM IBCTHHIX TCJICBM30pPOB JaMny
6IT141C. Yrto kacaercd BHXOAHBHIX "CTPOYHEX" JaMmIl BCEX THIOB Te-
JICBM30pOB, TO OHM M3-3a KkpanHe uu3koro KIIJ manonpuromusl Ans
pa6otst B knacce A. CnpaBeAMBOCTH pajay CAEAyeT CKa3aTh, YyTo paspa-
GoTaHHBIA B CBOE BPEMs aBTOPOM ITOM KHHUIH crepeodonuycckui Y34,
npeaHasHauaBmuiica aas Tesepanuokombaiina "Temn-5", nomyuyusuIcro
B 1958 r. ua Bcemuproii BeicTaske B Bpioccene "I'pan-npu” u boasmyio
30/I0TYH0 MCAanb, UMEJ1 B OKOHCYHOM KacCKaje... HMCHHO "CTpOYHbIEe"”
namnsl Tuna EL-36 (6[131C).

Ecnn pagnomoOGuTeNs yCTPOUT HEMCKAXKEHHAs BBIXOAHAS MOIIHOCTH
10 Bt (yt0, Ha Hamw B3rsA, 60ACC YCM AOCTATOYHO IS OO0 XHJIOH
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Ug2 pab., Ig2 pab6., Pau nom., Pg2 nor., Ugl, B KpytnsHa | Buytpen- | Homep no-
E MA Br g’r Xapak- HEE COIPO- | KOJIEBKH Ha
TEPHACTHKH, | THBJIEHAE, puc.l
MA/B Oom
— — 15 — —45 5,25 800 1
— — 15 — —45 5.4 840 2ula
— o 15 - —45 5,3 800 3
— — 11 — —17,0 7.5 420 4
— - 438 - —2,0 11,0 1800 | 13 (hy)
— — 13+13 = —30 5,9 460 5
250 5,0 14 2,2 —8,0 11,0 [ 30xOm 6
265 15 27,5 8,0 —13,5 10,0 15xOm 7
190 2,7 14 3,0 —21 8,4 12k0Om 8
250 9,0 18 4,0 —1,0 15,0 30xOm 9
— — 3,0 = —1,6 19,5 2600 10
— o 3,0 — —1,6 19,5 - 2600 11
— — 2,75 — —8,0 2,6 7900 12
— — 1,1 — —2,0 1,6 44xOm 12
— — 2,2 — —4,5 4,3 8000 13 (h1)
— — 1,0 - —1,5 2,1 42¢Om | 13 (hy)
— o - o 0-22 — - 14
— — — — — — 200 15
— — — — — — 150 16

KBApTHPH), JYYNIC BCCNO NPHMEHHUTH CAMBI PACHpOCTPAHCHHBIA B
MHPOBOH M OTCYCCTBCHHOM NpAKTHKC OKOHEYHH meHtom tina EL-84,
TIOJIHBIM dHAJIOTOM KOTOPOro (He CuMTas HaJeXHOCTHM M [OJTOBEYHOCTH)
ABJISICTCS OTeuecTBeHHas namna 6111411,

3naunTensHo npome O0CTOMT AEA0 CO BTOPOM rpynnoil namm ans
thazonHBepCHBX, NPEIOKOHEYHBIX KACKA0B M KACKAA0B NPCABAPHTENTb-
HOro ycHJeHHS. AOCOMIOTHOE GONBIIMACTBO 3aNANHBIX NMPOH3BOOHTENEH
COBpeMEHHBIX NaMInoBHX Y3U orpauuumBarOT MX HOMEHKJIATYpPY ye-
THPsMA THHAMH. JIBa M3 HHX 9BASIOTCS TpeAcTaBuTesiSMuH Oosee
"apeBHBX" cepril. DTO aMEPHKAHCKHE 8-MITHPbKOBHE OKTAJIbHBIE BOM-
Heie Tpuoan Tunos 6SN7-GT n 6SL7-GT, ananoramu KOTOpbIX CJIyXAT
oreuecreeHHbie amMner 6H8C u 6HOC. JIpa mpyrue mpencraBiasioT 3a-
TATHOEBPOIICHCKME MANBYHKOBHE ABOMHBbIE Tpuoasl Turos ECC-87 u
ECC-83, x xorophiM no mapamerpam ONW3KH OTEUECTBEHHBIC JAMITH
6HITI u 6H2II.

Kpome Toro, cncumansHo mns BxogHbX (NEpsbiX) KAacKajoB Ipen-
BapUTEABHOTO YCWIEHHS MOXHO DEKOMEHAOBATh HE NPHMEHABIIHECS
TpeXAC I DTOH LEM BHICOKOYACTOTHHC ORMHOYHBIE TPHOABI THIIOB
6C3IT u 6CA4Il, npennasHayeHHHE AT YCHICHHS M TEHEPUPOBAHHS
curranos CBY. Bui3BaHo 370 TeM, UTO yKa3aHHHE TPHONBI XaPaKTECPH3Y-
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Puc. 1. Ilokonesku u 252 M B=52mM B=55mm &= 52mM
raGapuTHbie pasmepsl h=140 MM =1 ma /12138 Mt h = 140mm
JIAMIT, UCTIONB3YEMBIX
B Y34

Tuni Tun 2-a

& = 30 mm @ = 55mm @ = 22,5 MM

h=95mm N =140 mm h =60 MM
. 3

Tun 8

JOTCS HU3KMM  yPOBHEM COOCTBEHHBIX IIYMOB  (9KBHBAJCHTHOE
COTIPOTHMBJICHHE BHYTPEHHHX WyMoB HE Gonee 170 OM) M HUYTOXHBIMH
TOKAMH yTCllKlf[ B L ENHX HAKAJI-KATOA.

310 0OCTOATENBCTBO UPE3BHYANHO BAaXHO A/ JOCTHXEHHS 00LEro
ypoBH$ cobcTeHHOTO (hoHa ¥ mymos Y3U Ha yposhe -70...-80 nb. Bonee
noapoOHo 0 thH3KKe BOIHAKHOBEHMS (POHA B MIEPBOM KacKaye YCHIMTENS
Gyner pacckasaHo B pasjelie, MOCBIWEHHOM KOHCTPYHPOBAHMIO KOHKPET-
ubix Y34,

M HaxoHeu, TpeThd rpynmna - JaMne Ad BenpaMuTeneit. Ha nepewit
B3I/IA0 MOXET I0Ka3aThCsl a0CYPAHBIM NIPHMCHEHHC KEHOTPOHOB B HAUIH
OHW, KOTIA MMEETCH OrPOMHOE KOJMYECTBO KPEMHHMEBHIX AHONOB H
RHOAHBIX COOPOK HE TOMBKO MOJHOCTHIO 3aMEHAIOIINX KEHOTPOHH, HO U
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@=22 5MM #=52Mm B=22,5mm @ = 383 MM

h=72MM N =140 MM h= 78 mm h =110 MM
1 ’ 4 m i
| [
-~ = =
= 2

758301 75 7583 .
?
~ U Lo g p 7
Tun 4 Tun 5 Tuné Tun 7
@=328mm @ =225MmM @ =22 5um P=52 mm @=52mm
h =85mm =57 mm =60 mum N =140 MM h=130mMm
Py =75 mM :
Ll L L 1
AR e
: f\;; ?\1 ] _9‘\ i 4’/‘} {
o 2 -0 0
Tun 13 Tun 14 Tun 15 Tun 16

obnapalomux HEcpaBHEHHO Ny4ymmmi nokasareasmu mo KIII m axo-
HOMHUYHOCTH.

Tem He MEHEE HM oOgHA 3amagHas (MpMa HE WCNOJAB3YeT B
MCTOYHHKAX TMUTAHUSA JIS JIAMIOBBIX YCHJIUTENEH NMOMYNPOBOAHHKH,
OTHaBas NpPEAMOYTCHHUE jamnaMm. ITo obbscHIeTcs HeoOGXOmMMOCTHIO
NpenoTBPaTHTH TMOSBJACHME HAa aHOXAax jaaMn (B MEpPBYI0 oyepenn -
MOUIHBX BHXOMHHKX) BHICOKOTO HAMPAXEHUA A0 TEX MOp, MOKA MX Ka-
TOAB HE TMPOrPEeIOTCH [0 TEMIEPATypHl, obecmeunBalomei BO3ZHUKHO-
BEHHE NOBOJIHHO TJIOTHOTO J/CKTpOHHOTo ofnaka Bokpyr karona. IMpe-
HeOpexenne >TuM TpeGOBaHMEM OYEHB CKOPO NMPMBOAMT K "OTpaB-
JICHUIO" XKaTONOB MOIIHBLIX JIaMM, K HX NPEXAeBpEMEHHOMY CTapeHHIO
H BHXOAY M3 CTPOS. :
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ACCOPTHMEHT MCIMOJb3YEMBIX KEHOTPOHOB CPABHHTEJIBHO HEBEAHK H
pmovaer caenyomue tune: SL3C, SUBC, SLI9C. U3 amepukaHckux
namn Haubonee ynorpeburensun SU4G, 5Y3G, SV4G, us 3anagHoespo-
nedickux - EZ-12.

Ilns naMna BCEX KackamoB (a 0COOCHHO OKOHEUHBIX) HYXHO TpUMe-
H¥Th TOJBKO KEPAMHUECKHE, a8 HC TUTACTMACCOBHIC MaHCAbKH. [[aHenbku
aMn IPeABaPUTENBHBIX KACKAA0B YCHJICHUS JOMXKHEI MUMETH BBHICTYHA-
jomui (haaHelu, HA KOTOPHIM CHAPYXH HAJACBAeTCd METAJIMYECKMH
LMJIHHAPHUECKMI JKPaH, 3aUIMINAIOWMEA JIAMIOY OT BHEUWIHMX HAaBOIOK.
Ilns BXOOHBIX KACKANOB XEJATENbHO, uTOOB I3TOT JOKpaH Obul He
AMIOMMHHMEBHIM, A XEJE3HBIM (CT0 MOXHO CAEJATh M3 JHCTOBOIO KpO-
BEJBHOIO OLIMHKOBAHHOIO XeJ1e3a).

TpaHcgopmaTopsl 1 apoccend. Creny UMK 10 CTENEHH BAXHOCTH
TIOCAE TAMH MOXHO CUMTATh BCE BUAH HAMOTOUYHBIX I€TaNEN, B YHCIO KO-
TOPBIX BXOAST BHIXOAHHIC, TICPCXOAHBIC M CHJIOBHIC TpaHchOpMaTopHl, a
TaKXe APOCCENH ogJHJlepOB nutaHrg. OCTAHOBHMCA HA MPHUHIMNAX HMX
M3rOTOBJIEHUSA, OOLIMX IS BCCX pPA3HOBHAHOCTEH, M HAYHCM C Ma-
TCPHUANOB /19 MATHHTOITPOBOAOB. ’

Ins BeIXoAHBIX TPaHchOPMATOPOB HM3KOYACTOTHBIX KaHanoB (ecam
YCHANTENE ABYXKAHANBHBIN) NyYlle BCEro NMPUMCHATL JeHTouHwe, O-
o0pa3Hbie MACHUTONPOBOABLI, YTO NO3BOJISICT BCE OOMOTKYW BHINOIHATH
MOJTHOCTBI0 CUMMCTPUYHEIMM (HANpUMCP, NBC TIOJOBMHKM TICPBUYHOM
0oOMOTKM ABYXTAaKTHOTO MYLIMYIBHOTO OKOHCYHOND KacKana pasMelars
Ha JIByX 'MONOBMHKAX' MATHHTOMpPOBOAA). JT0 0DECTICYMBACT
MaKCHUMAJIBHYK MACHTHYHOCTh MX HHOIYKTHBHOCTCH MPH CTPOrO OOHHAKO-
BOM uMcaC BUTKOB. TO/MIIMHA TUCTOB Xee3a nokHa oute He 6oaee 0,35
MM. Ucnons3oBanue xenesa tonumHoit 0,5 MM a1t BBIXOAHBIX TPaHC-
¢hopMaTOpOB HEIOMYCTHMO. )

Ecau Bce xe HCNoNb3yeTcd MarHUTOMPOBON W3 COOPHEBIX MJIACTHH, TO
KaXHAas u3 Hux 00s83aTeNbHO A0XHA OBITh OTA3KMpPOBAaHA ¢ obeux cro-
POH, uTOOBl CHU3HTH N0 MHHMMyMa norepu Ha TokH ®yxo. To xe
OTHOCHMTCS ¥ K ILUTACTHHAM-TICPEMBIYKAM.

Ecnn ycunurens nByXKaHaNbHBINA, TO A/ BHICOKOYACTOTHOTO KaHaIa
IS HAMOTKM BBIXOJHOMO TpaHcdopMaTopa Jyylie BCEr0 MCMOJib30BaTh
theppuTOBHIIt MATHHTONPOBOA OT BHIXOAHONO TpaHcdopMaTopa CTPOYHOM
pa3BEpPTKH CTApBX NAMIOBHIX TENEBM30p0oB (TpaHchopMaTopsl THIA
TBC-110). Bonece nogpobuo 06 usrorosncHuu tpancdopmaropos byaer
pacckazaHo nanee.

ITpoule BCCTO HCNONB30BATH TOTOBLIA TPOMBILJICHHHIM CHJIOBOH
TpaHcOpMAaTOp OT CTApPHIX NAMMOBHIX TeacBu3opoB. Ilasg oroit nenn
nogxopat tpaucdopmatops ot tenesudopos "Temn-6 (6M, 7, TM)",
TaK KaK MX NpaKTHYECKM HEC HYXHO mopabarwiBath. UMewuryoca Ha
TakoM TpaHcopMaTope 0OMOTKY HaKana KMHECKONA MOXKHO HCMOJb-
30BaTh A/ HaKaJa JaMnel MEpBoro (BXOZHONO) KAackaaa yCHJAMTENd,
o0ly0 HAKANBHYI0 0OMOTKY - /IS MHTAHMS HaKajaa (4epe3 OTAENb-
HBIM BHINPAMMUTE/IB) JAMN OCTANbHBIX Kackanos. [Ipasna, npu MCnons-
30BaHMM OTOrO0 TpaHchopMaTopa, HMEIOICIO ACHMMCTPHYHYIO
BTOPHYHYK OOMOTKY, MPHAETCA NMPAMEHUTH AHOAHHIHA BHIIPAMHTEND,
nonpofHOE ONUWCANHME M CXCMa KOTOPOro npuBeacHu B pasmene "Hc-
TOUHHKH NMUATAHUT ",
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B ¥3Y ¢ BuxoaHoit MOmHOCTEIO Gonee 40 Bt nyuie nocTaBuTh rOTO-
BHIi CH0BOoI TpaHchopmarop or tenesn3zopa KBH-49 nubo usrorosuts
nopoGHEIE TpaHCHOPMATOP CAMOMY MO JAHHEIM, NPUBEACHHHEM B KOHLE
kuurd. Ecin xe smxonHas MoulHocTs He mnpeswinaer 20 Br, Bnonme
TMOOWAYT CUIOBHEC TPAHCGOPMATOPH! OT CTAPHIX JTAMIMOBHIX NMPHEMHHMKOB
"Munck-35", "Munck-P7", "Hesa-51 (52, 55", "Oxtabps”, "Pwura-
T689", xoTOpHIe MPHAETCS NEpeaeiaTh,

Ilnsi rapaHTUM MONyUYEHUS BHICOKOTO KayecTBa TpaHodopmatop ¢ He-
06X0I[HMHMIII napaMeTpaMHi MOXHO H3INOTOBHTB CAMOCTOATCIBHO.

Hpoccenu ¢dpunpTpoB BHNPAMHUTENEH NyYIIE, W NPOLIE BCENO MCIONb-
30BaTh 3aBOACKHE, MPEANOUTHTENbHEE OT TeneBu3opos "Temn-3 (6, 7)",
"Pybun-102", “Asawrapp”’, "DBenapycs’, MJAM M3MOTOBHTH HX [0
MPUBOAMMEIM JAJTbUIE AAHHBIM. [IpMHUMITNANBHO HOBBIM AJISI YMTATENEH
JTOH KHHMI'M MOXET O0Ka3aTthca TpeboBanue 0043aTENBHON HACTPOHKH
apoccenei ¢puabTpa 8 pesonanc Ha yacrory 100 I'u. Do Heobxoaumo anst
noBuiIcHUsT HPHEKTMBHOCTH (PUABTPALMM BHINPAMJCHHOIO HAamnps-
XCHHA.

Haubonee TpynoeMKH B M3rOTOBJICHHM BHIXONHBIE TPAHCHOPMATOPKI.
3xece HE yAacTCd MCNOAB30BATh HU OOMH CTAHAAPTHBIN TpaHcdopMaTop
OT NMPOMBIILTEHHHIX TPUEMHHKOB H TEJIEBH30POB, H UX TMPHAETCH MOAHO-
CTHI0 BHINOJHHTH CAMOCTOATENBHO, HAYMHAS OT CIIELMANBHOIO KapKaca
ansd DGMOTOK H KOHYad BHCIIHHMH JKPaHAMH. HEJIO 3TO TPYAOEMKOEC H
Kponornisoe, Tpedyer OONbIIOro BHHMAHKS M TEPINEHNS, a TAKXE Mpen-
NoNaraeT HaAWYMe CMEUHaNbHOr0 00OpyNOBAHHUSI M MpHcniocobneHni (B
TIEPBYO OYEPEb - HAMOTOUHOIO CTAHKA C YKIAJYMKOM MPOBOAA "BHUTOK K
BUTKY" M TOYHBIM CUCTYMKOM YMCIA BUTKOB). [ToaTOMY OMMCaHHIO H3r0-
TOBJCHMY BHIXOOHHIX TpaHcdopmaropos Oymer yaencHo ocoboe
BHHMAaHME.

KoupeHcatopbl. TpeGosauus, npeabIBageMBE K KOHACHCATOPAM M
pesnucTopam, NpeaHa3HAYCHHBIM A8 HCMOJb30BAHUS B COBPEMCHHBIX
JNAMIOBBIX YCHJIHTENNX, CYUIECTBEHHO OTNMYAIOTCS OT TpeGOBaHMIT st
o0nYHOH GHTOBOM pazMoanmapaTypsl. Hauwem ¢ KOHAEHCATOpPOB, M B
NEPBYI0 OYEPEab € NEPEXOOHBIX MM PAa3dENMTEAbHBIX, BKJIIOYAEMbIX
MEXAY aHOAOM JIaMNTBl NpeABAYINEro Kackaaa M yIpasasiomen ceTKoi
HOCJIEAY FOLLETO.

Kak npasuno, x 06ksagkaM TaKoro KOHACHcAaTOpa GhIBaCT MpHIOXE-
HO JOBONBHO BECOKOe mocrosinHoe Hanpsaxenue (100...300 B), mooromy
nepsoe TpeGOBaHHE K HUM - 3TO COOTBETCTBYOIICE padouce HANMPSKCHHUE,
KOTOopoe AONXHO ro kpaitHeir mepe Ha 30..509% npesbiware peanbHO
MPHIOXEHHOE B CXEME, T.€. HMETh macnoprxoe 3uauenue 250...500 B.

HeinewHee nokosicHue paguonio0uTeseif, BOCMTAHHOE HA MOYIpPO-
BOOHHKORBOM DNCMCHTHOM 0ase, yXE yCNeno OTBHIKHYTh OT TAKMX 3HA-
yeHHit pabouMx HANPSKEHHH, MOITOMY HA OJTOT HAPAMCTDP CACHyET
006paTHuTh 0cO00E BHUMAHHUE.

Ho rnasHoe TpéboBaHne K nMepexoaHbpiM (pasae/MTeIbHEM) KOHICH-
CaTopaM - 3T0 HEAOMYCTHMOCTb CKONBKO-HHUOYAb 3aMeTHOM yTeuku. s
TOr0 YTOOH 3TO ObLJIO MOHSTHO, HAMOMHUM, YTO MEPEXOQHOM KOHIEHCA-
TOP OZHHM KOHLIOM MOAKJIOUEH K MCTOUYHMKY MOCTOSSHHONO HANPSXEHUS
200...300 B (aHox mpeamayueit 1aMmel), a APYCHM - K CETKE JIAMIIH Clie-
AYIOWEro Kackaza, B LEend KOTOPOH BKJIOYECH PE3UCTOP YTCUKM CETKH
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conporusaenuem 0,5...1 MOwm.
Eciu ga)xe TOK yT€4YKH KOHACHCA-
TOpa COCTaBHT BCEro 1 MKA,
TO Ha PE3HCTOPE COMPOTHBICHHEM
1 MOM OH €O37acT manceHue Ha-
npsaxenns B 1 B, a ato casuner
Ha XapakTepuCTHKE pabouyio
TOUKY JaMnsl Takxke Ha 1 B, uto
caenaer OecCMBICJICHHOM — camy
HUAECK CO3JAaHHSA BBICOKOKAUYCCT-
BCHHOTO YCHIMTCIIS.

TMooroMy Bce 06e3 HCKAKW-

[

YCHHA KOHACHCATOPHI ans Hamepenue  flpobepra Nowmpons-padoma
NCPEXOAHMX  LCNEH  TOJIXHBI (waxams) (Kawams)

OBTHh TIPEABAPHTENBHO MPOBEpE-
Bl 2 0T06paHH o oTOMy mapa- Puc. 3. Cxema yCTpOICTBA IS M3MEPEHUS

MCTpY. TOXOB YTEUKH KOHREHCATOPOB
Hns 3TOrO YHTATEJIO

npuaercs cobpaTe YCTPOMCTBO MO

cXeMe, NPUBEACHHOM Ha puc. 3, H C €ro NoMOMmBI OCYMIECTBUTH
HHAMBUAYANbHBI OTOOD, MONBCPTHYB pas3dpakoBKe, BO3MOXHO, HE
ONHH JECATOK KOHACHCATOPOB.

BHHMAHHE!

ITpedocmepexenue 1. Tlockonbky TOK yTEYKM TO adCcOMIOTHOM
BCJIMYHHE BECbMA MaJji, Mg Cro U3MEPCHUA HCOOXOAMMO BOCIIOIB30BATh-
CS TaJABBAHOMETPOM. A uTOGH CnyyailHO HE BBIBECTH JTOT BHICOKO-
YYBCTBUTENBHHI M OPOroit npubop u3 cTpos, HEOOXOMMMO CTpOXaiiue
NPHAEPXKHUBATECH CAEAYIOUIETO NOPAAKA NEHCTBUI: !

1. Ycrasosure ncpeksouatenb S3 (CMOTpH CXeMy) B TIONIOKCHHE
"Konrpons". ’

2. ITpoBCpUTbL MCMBITYCMbIA KOHACHCATOP TECTEPOM HA OTCYTCTBHE
KOPOTKOr0 3aMBIKaHHs (1pobos).

3. Noaxkmounts KoHpeHcaTop K 3axuMaM "Cucnnr -

4, K zaxumam "U." noakaounts Boicokoe HanpaxcHue (300, 400
wnu 500 B B 3asucumMocTH OoT pabouero HanpsXeHUs KOHACHCATOPA) H Mo
WIKaJIe BOJBTMETPA NPOBEPUTH 3HAUCHUE HATIPSXKCHUS,

5. Tlepexmouarens S3 nepesecru B nonoxenune "PaGora”.

6. He panec uem ucpes 30 ¢ HaxaTb Ha KHOMKY S2 M MOCMOTPETH Ha
WKaly MHAIAAMIIEPMCTPA, CTPEJIKA KOTOPOro HE JOMXKHA OTKIQHHTHCS
HH Ha OJIHO ieJIeHHe, NOCAE YETO KHOMKY OTNYCTHTD.

7. Jlesoit pykoit HaxaTe kHonKy S1, nocse yero, He oTnyckas nep-
BYIO KHOTKY, MPaBO# HAaXaTb KHONKY S2 M MO 1IKaJie rajlbBaHOMETPA
OMPEAEIUTH TOK YTCYKH KOHACHCATOPA.

ITpedocmepexenue 2. Ecm B 1. 6 cTpenika MIUTHAMIICPMETPA XOTH
Obl HA HHYTOXHYIO BEJHYMHY OTKJIOHMACH OT HY/IS, HA B KOEM Clyyae
HE HaXNMaiTe Ha KHOTIKY S1 (rapBaHOMETP), @ KOHACHCATOP OT/IOXHUTE
KaK HEHPUINOAHbIN A1 MCMONL30BAHM B BameM Y34,

Kaxoit Tunm xonncHcaropos ayume Bcero npumeHsite? Bompoc aror
BECbMa HEMPOCTON, NOTOMY YTO GOBIUMHCTBO MEPEXOAHBIX KOHAECHCATO-
poB omxum umetb emkocts 0,1...0,5 Mx® npu paGouem HanpsKEHUH
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300...400 B. Yauic Bccro 270 OyMaXHbBIC MU MCTAII00YMAKHBIC KOH-
JACHCATOPbl, 4 UMCHHO OHHW, KAK MPAaBKAO, UMCIOT BOLLIONW TOK YTCUKH,
CuuTtacTcd, uTO HAMAYVUUICH M309UMCH (@ CACAOBATCABHO, W
HaMMCHBLUWMM TOKOM YTCUKH) 001a1a10T KOHACHCATOPH ¢ droponaacto-
BOW, MNOJUCTHPOJILHON M NOAUMPONUACHOBOH wu3oasiumen, Qawako
GOJbIMHCTBO PAaIMOIKOOUTCACH HC B COCTOSHHM ONPCACAMTHL TUN M30-
JAFUMHN KOHICHCATOPA HU NO CrO BHCWHCMY BUY, HU 1AXC MO MAPKUPOB-
kc. [Nootomy npeanaracm Ha BbiBop HauBOACC MOAXOIAWMC THNBL W3
YHC/1a BHIMYCKACMBIX OTCYCCTBCHHOM MPOMBILICHHOCTHIO. BOT oTH THIILI:

KM-30,22 mx® 250 B; K10-470,1...1,0 mx® 250 u 500 B;
K73-90,1...0,15 mx® 400 B; K73-110,1...1,0 mx®D 400 B;
K73-150,1...0,22 mx® 250 1 400 B: K73-16 0,22...1,0 mx® 400 B;
K73-170.1...1,0 mx® 400 B; K78-2 0,1 mx® 300 B:
K78-40,47...1,0 mx® 500 B; K78-6 0,12...1,0 mx® 400 B.

Oas  HU3KOBOJBTHBIX  UCACH  (HANPHUMCP, B VCTPOHCTBAX
PCrY.IMPOBKK TPOMKOCTH W TCMOpPA, TOHKOMMCHCAWMM, HACTOTHO-
3ABUCUMOMA OGPATHON CBH3M M T.M.) BHOOP THNOB KOHIACHCATOPOB MC-
HCC KPUTHUCH MO OTHOIICHHK K TOKY YTCUKM W MPAKTHUCCKH HC
OrpaHMUMBACT KOHCTPYKTOPA. B To x¢ Bpema aast 2TUX uenei Ha nep-
Bhiil  NJIAH  BRICTYNACT TPCOOBAHMC MMHUMAIBHOIO OTKIOHCHUS
GaKTHUCCKON CMKOCTM OT YKA3aHHOrO HOMMHAIA, 4YTO 119 pas-
ACTUTCABHBIX KOHICHCATOPOB HCCYUICCTRCHHO.

Cacayet oTMCTHTD, UTO MOPOIt HC TAK BAXHO aOCOIOTHOC 3HAYCHUC
CMKOCTH KOHACHCATOPA (OHO BMOJTHC MOXCT OT.IMUATHLCH OT YKAZUHHOMO
Ha cxceme aaxe Ha 10%,), Kak 0anHaKoBOCTb PAKTUYCCKON CMKOCTH ABYX
KOHICHCATOPOB B ABY X OAHOMMCHHbBIX LCMTIEX CHMMCTPUHYHOH CXCMBbI,

K koHacHcaTopam GUIABTPOB BLIMPAMUTCICH WM OKCHIAHMM KOHICH-
CaTOPAM B KATOIHLIX LCNAX Jami TpeOoBAHUS HAMMCHLCS XecTKne. Mox-
HO UCMO.IL30BATH JKOOBIC UMCHOWMCCH B PACTIOPSXKCHUM TUMN, Wb Obl
OH# OOCCMICUMBAIN JOCTATOUHBIA 3AMAC MO 3HIUYCHUIO PadOUCTO Hanpsi-
KCHUSL U MOIXOINIU MO pasmepam u cnocody kpenacHus. Heobxoaumo
HAMOMHHUTb, YTO B OTICJbHbIX V344X (HANDUMCP, B BhINTPAMMUTCIC-VA-
BOMTC.IC) HCKOTOPHIC KOHICHCATOPhl MMCIOT HC3A3CMUICHHbBIH OTpMUA-
TCABHBLIH BHBOI, KOTOPbIH OOBIUHO COCIMHCH C KOPNYCOM KOHJICHCATOpa.
B oTux cayuasx KOpNyc TAKOro KOHIACHCATOPA JOJXKCH ObITh HAICKHO
M30.1MPORAH OT KOPNYCa yCHAUTCAS, 4TOOB NO.THOCTHIO UCKTKIUUTH BO3-
MOXHOCTb CTYUQHHOMO 3AMBIKAHKS MW NOPAXKCHHS TOKOM BHICOKOTO Ha-
NPSXKCHUS,

PeaucTopsl. T1pu noabope peancTopoB paanoao0HTC b, NPUBLIKWHM
paGoTaTh ¢ TPAH3UCTOPAMMU, CTOAKHCTCS € ABYMS HOBBIMH J18 HCrO npod-
acmamu. Bo-nepamx, B OTIMYKHC OT OOALWHHCTBA TPAH3UCTOPHBIX CXCM
A8 JJAMINOBOMO YCWJWTEAS, FIC BCC AaMnbl paboTaoT B KAdCCe A U, Cac-
A0BATCABHO, NOTPCOIHIOT 3AMCTHY IO (NOPOH 3HAUUTCILHY K) MOLLHOCTD,
CVUICCTBCHHOW CTAHOBUTCHS HOMMHAIbHAS MOUHOCTH PC3HCTOPOB, NOITO-
MY Ja.1bWC B CXCMAX Bbl CIL10WL M Ps1oM BYaCcTe BCTPCHATHCY ¢ 0003Ha-
ucHuem mownoctu 0,5: 1,0; 2,0 u aaxce 5,0 u 10,0 Br. O6patutc Ha ot
0603HAYCHKA 10K HOC BHHMAHKC. JIVUlC BCCrO MCNob30BaTs B pabore
peauctopet Tunor MJIT (OMJIT) ¢ aonyckamu 2 u 5%, C2-33H ¢ nony-
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ckamn 1,21 5%, P1-4 c nonyckamn 1, 2 n 5%, C1-4 mownocteio 0,5 Br
n aonyekamu 2u 3 %.

Uacasibro 6bin0 Obl MCMOAB30BATH NPCLUU3UOHHBIC PC3UCTOPHI THNOB
C2-14 wan C2-29B c nonyckamu 0,25...1,0%, OXBATHIRAOWKC BCIO WIKA-
ay conpotusachuii o1 10 Om 10 5,1 MOmM u mownoctei or 0,125 a0 2 Br,
OAHAKO ITO MOXCT ObiTh HAKAAIHO.

B kauyccTRC PC3UCTOPOB MOWIHOCTHIO cBbiwic 5 Bt ayuwe scero
npumcHath Tankl C5-35B (crapoe obosnauckme T13B), C5-37 ¢ aony-
ckamu 5% wnam npcumnznonnbie tunos C5-5 w C5-16 ¢ aonmyckamu
0,5..2,0%.

Bropo#, GoacC CYWCCTRCHHKIA MOMCHT - DTO 10MYCTHMbIA pasfpoc
abcontoTHHX 3HAuCHMIU. K COXANCHHIO, NPUXOIMTCH KOHCTATUPORATH,
YTO B HCKOTOPLIX 1CNSAX TPCOYCTCH NMPUMCHCHHE PC3UCTOPOB € A0NYCKOM
1-2%. MOXHO YTRCPX1aTh, UTO Y 60AbUWKHCTBA PAAHOTOONTCACH TAKNX
PC3MCTOPOB B ACCOPTUMCHTC HE okaxeTcs, [lootomy astopom Gwla npea-
JIOXKCH KOMITPOMMUCCHbBIA BAPHAHT, COCTOSILUMI B TOM, 4TO BMCCTO O1HOMO
NPCUM3MOHHOIO PC3UCTOPA B OTACAbHbBIX OTBCTCTBCHHBIX CYUasiX B CXC-
Max M HA NCUIATHBLIX MJIATaX MPCAYCMOTPCHA "CUCnKa” M3 aBYX nocAcao-
BATC/1bHO COCAMHCHHBIX PC3UCTOPOB. ]

B JTOM Cayuac conpoTMBACHHC OIHOMO  (OCHOBHOrO) pe3ucTopa
BLIOMPACTCA  uYThb MCHbBWC YKA3aHHONO, A Cro HEIOCTATOK  KOM-
NCHCUPYCTCS N0a0OpOM conpoTHBACHUS BTOporo peauctopa. CkasaxHoc
nosickum  npumcpoM.  [lycth HA  CXCMC  VKA34HO  CYMMApHOC
conporusiacHue cucenku 110 kOm ¢ zonyckom 1 %. B otom cayuace u3 He-
CKOJIbKMX PC3UCTOPOB YKA3AHHOIO HOMMHAJAA € NOMOWbBIO TCCTCpa
(iyuwic - uudposBoro ommetpa) orbupacm peauctop, ckaxem, 105 wm
108 xOM ¥ A0NOAHMTCABHO K HCMY W3 APYTOH rPYNMibl ¢ HOMUHAThHBIM
3HaucHueM 5,1 uan 2,0 kOM pe3ucTop, HMCKOWMIA COMPOTHBICHHE 5 WK
2 kOm. D10, GCCCNOPHOD, JCTUC, YCM HANTH PC3UCTOP COMPOTHBICHUCM,
pasubiM TouHo | 10 kOmM.

Brnpoucm, He cacayeT 3apaHce nyrathes: B CXCME 00bIYHO BCTPCUACT-
CA BCCrO HCCKObKO PC3MCTOPOB, COMPOTHBJACHUC KOTOPHIX CTOb
KPUTHUHO. B BONbUIMHCTBC APYruX CAVUIACE BMOIHC 10NYCTUM pa3bpoc 5,
a B HeKOTOpLIX uenax w0 109,.

B oTHOwCHWM nNCPCMCHHBIX  PC3MCTOPOB  HAWMBOIbWKE TPVAHOCTH
OXHMIAOT NPU NPUMCHCHHU CIBOCHHBIX H CTIAPCHHBIX PCrY.ISTOPO8 FpOM-
KOCTH M TeMOpa 8 cTepeaycTnTeasnx. [AaBHni MX HCIOCTATOK COCTOMT B
TOM, YTO B NOJOXKCHHUA MHHUMAIBHOMO 3HAUCHUS (OCh - A0 KOHUA B.JICBO)
NCPCXOA ABUXKKA € rPpadHTOBONO MOKPHITHH HA MCTALTMUCCKOC OCHOBIHHUE Y
ABYX MOTCHUMOMUTPOB MPOMCXOAWT HC OJHOBPUMCHHO: ¥ OJHOMO - YyTh
PaHbLC, ¥ ZAPYTOTO - 4yTh MO3XKC, BCICACTBUC UCNO, HANPHMCP, TPOMKOCTH B
OHOM M3 KAHAA0B NPONAJACT NOJHOCTHKY, @ B APYIOM - HCT. [L15 COBpeMCH-
HOQ IAMNORONO YCUJTMTEAS ITO CYHTACTCS ADCOAOTHO HCAONYCTHMbBIM,

“Ecan  He nose3cT M BB HE CMOXCTC noaobpaTth A0CTATOUHO
MIACHTHUHBIC CABOCHHBIC MOTCHLUMOMCTPH, NpPUICTCH ux aopabotats. [lo-
paboTka CBEACTCA K TOMY, UTO B OJHOM M3 IBYX CABOCHHbLIX PC3MCTOPOB
(a ckopee seero B 000WMX) NPUACTCS MCOPABUTH ITOT ACKHCKT YHCTO MC-
XaHMUCCKKM - NoarudaHNCM Iy XKW TOKOCHCMHMKA, CCIM ITO AONYCKACT
KOHCTPYKUHS, WAM B3AUMHBIM, HABCTPCUYY APYT APYTY, CMCIUCHUCM

NAATHOPM, HECYLWHX TOKOCHCMHHKH.



Kpome Toro, nas obecnicucHus Gonbiuero cpoka cayx0bl W NPEAoTB-
PalCHHSA OPOX0OB M TPECKOB BCC 0€3 HCKNIOYCHUS OnepaTHBHBIC PpETYy IS~
TOpPH (FPOMKOCTE, TeMOP, cTepeobajiaHc) HEOOXOAHMO emwe A0 YCTAHOBKH
B YCHJIHWTEJIb BCKDBITh, NpOTEpeTh paGouyid (TOKOHECYLLYK) YAacTh
CIIHPTOM W/IH YHCTHIM OEH3MHOM (HO He aBTOMOGMIBHBIM M YX TEM Dosice
HE PACTBOPHTEJIEM HJIH aLiETOHOM!), 3aTEM paBHOMEPHO CMA3aTh YNCTHIM
TEXHHYECKHM BA3EIMHOM (MOXHO ICTCKUM, HO HH B KOEM C/y4yac HE KOC-
METHYECKHM!), CHOBA aKKYPAaTHO M TUIOTHO 3aKPHEITh KPHILIKAMM, @ B 32a-
30p MCXAY OCBIO M BTYJIKOH KamHyTh OpHy (ue Goasmic!) Kamiwo
MAaIIMHHOINO WK TPaHCOPMAaTOPHOro Macna.

B kayecTsBe YCTAHOBOYHBIX H PETYJHPOBOYHBIX MEPEMECHHBIX
PE3UCTOPOB, KOTOPHIMH NIPUAETCS MONb30BATECS KpaliHe Penko, B OCHOB-
HOM [pPH NEPBHYHOM PETY/JHPOBKE U HACTPOMKE YCHJIMTENS, AYYIUE BCETO
BBIOMPATE NBUTE- H BAArO3aUMILEHHBIE, C HAZEXKHBIM KOHTAKTOM MEXAY
TOKOCHEMHMKOM ¥ paboucii MOBEPXHOCTBIO NYXKH (HanpuMmcp, TUMOB
CI13-9, CII3-16, CI13-456, CIT14-2M-6 wix MpoBONOYHBIE TOACTPOCY-
ueie Tunos CI15-16B-6 u CI15-2B).

ITonynpoBoAHWKOBbIE NPUOOpPHI. Panec 6GbiJI0 OTMCUCHO, YTO B COB-
PCMEHHBIX JIAMIIOBBIX YCHJIMTENSX TPAH3UCTOPHL H JAHOABI NPAKTHUCCKH
HE UCTIONB3YIOTCA HH OfHOM M3 PUPM-NpON3BOaUTENEH.

Ieno B TOM, YTO NAMMOBHIE YCHUAWTCAM, NPOU3BOAMMBE 3ANAAHBIMHU
¢upMamu, Kak TIpaBMIO, TIPEACTABASIOT C000# JIHOO CaMOCTOSTE/IBHBIM
MOIIHBIM OKOHCYHHI 6n0K ¢ nuHenHoi AYX, cranmapraeiM BxogoM (1
wiu 10 B na narpy3ske 600 Om), suixongom s 20, 40, S0 unu 100 Bt Ha Ha-
rpyske 4 unu 8 OM 6e3 Kakux-n1n60 perynsaTopoB M MHAMKATOPOB, AKb0
noaHelit Y34 (MOHO WM CTEpeo ~ M TO M APYIro€ BCTPEYAETCH OANHAKOBO
YACTO) C KOMMYTHPYEMBIMM BXOAAMH MOJ CTAHAAPTHHEC MCTOYHHMKH 3BY-
KOBBIX CUTHAJIOB, PETYASTOPOM rPOMKOCTH M ABYMS PETYASTOPAMM TEMO-
pa. B crepeoycunuteisx MOMAMO 3TOTO HHOIAA MPUCYTCTBYCT PEryasSTOD
crepeobananca.

U 310 Bce. Hukaxkux dkBanaiisepoB, CBETOAHOAHBIX HHAWKATOPOB
YPOBHSL  CMIHAJIA, CHTHAJM3aTOPOB  MEPCrpy3KH,  HKCMAHACPOB
(pacumpuTencii AMHAMMYECKOrO [MAna3oHa) - HHYCTO, KpPOMC
HeACTBUTENHHO OTIAMYHOINO BLICOKOKJIACCHONO YCHJAWTENS. A B TaKOM
YCHJIMTE/IE TPAH3UCTOPH M B CAMOM JIENIE HHM K UeMY.

B namewm ciyuae MbH MMEEM JIENO0 HE C MPOMBIMIJICHHBIMH Pa3padoT-
KaMH, a C KOHCTPYKLMAMH, KOTOPEIE KAXIBIH YKTATCIb DTOM KHHIH
GyaeT M3roTAaBAMBATL B EAMHCTBCHHOM 2k3eMnaspe. [Toaromy Oynmer
HE TOJIBKO NO3BOMTEIBHO, HO ¥ OMPABAAHO YCAOKHHTh KOHCTPYKIMIO,
BBEAA B HEEC HCKOTOpHE cepeUCcHHCE AonoaHeHud. K ux uncny crenyer
OTHECTH ONIOK pacIIMpPEHHBIX PeryJMpoBOK TeMOpa (B YCTHPEX y4yacT-
Kax pabouero Auana3oHa), CHCTEMY MHAMKALMHK NPEIEAbHOr0 HEWCKa-
XKEHHOIO YPOBHS BBIXOXHOrO CMTHAJNA, JJICKTPOHHO-ONTHYECKOE YCT-
POMCTBO AN TOYHON yCTAHOBKH CTepeobanaHca Mo peaabHOMY CHUrHa-
JIy W DS APYTHX.

A nockoneky BCe OTH CEpBHCHBIE YCTPOICTBA HAa CaM MpOILLecC
YCHJICHMS HU3KOUYACTOTHBIX CHTHAJIOB BIHAHHS HC OKa3bIBAIOT, BIONHE
pa3syMHO BHIMOJHATE HX HA TPAH3HCTOPAX H TOJYNPOBOAHHKOBHX
AHOIAX, 4 HEe HAa AOMONHUTENbHBIX JAMMNAX, UTO MBI CKPCIIS ceplie u cae-
JaeM.
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KOHCTPYKTUBHbBIE OCOBEHHOCTU U IU3ANH

IpuHuMnManbheie otanuns namncssix Y34 (ocobenHo moni-
HEIX) OT AHAJOTMUHBIX TPAH3UCTODHBIX BJIEKYT 3a COGOH H 3aMETHBIE
pasinuMs B TpeCOBAHHUAX, TNPCTbABISEMBIX K WX KOHCTPYKIHMH.
[MepeuUCTHM ITH OTINUMS:

1. BxomHBle LenM BCEX KACKaf0B JAMIIOBOTO YCHIMTEIS MMCIOT HA
nopsok GONbIIEe CONPOTHBICHHE OTKPHITONO BXONA, YEM aHATOFMUHBIE
TPaH3UCTOPHHIE, A C/ICAOBATENIBHO, TAK XE HA Nopsnok Gonbwe noasep-
XCHB BO3/ICHCTBHIO BHCITHU X DNEKTPHUECKHX MONEH (HABOAOK).

2. B nramnosnx ¥3U Bce 663 HCKAKOYCHNA JJAMIIE, B TOM YHCJIE M Ca-
MBbie MaJIOMOIIHbIE, B NpPOecce paboTH HENPepPHBHO W3JY4YaloT TEIIO.
Y10 KACAETCS MOMHEIX OKOHEUHEBIX JIAMII, pafoTAIOIIMX B PEXUME Klacca
A, TO TEMNEpaTypa KX CTEKJSHHBIX OaJUIOHOB MOXET IOCTHIaTh
90...100°C, a BmAEASICMOC TENAO0, €CAM €I0 MOCTOSHHO HE OTBOIHTD, CO3-
Aaet BHyTPH QyTagpa YCWINTCAS CPCAY, HCIPHCMIIEMYIO [l HEKOTOPBIX
APYrUX JeTaned (HanmpuMep, KOHIEHCATOPOB (PMIbTPA BHIMPAMHUTEA).

3. Bce aammosme Y3U mmeior TpaHcopMaTOpHBIA BHIXOH HA
AKYCTHYECKYI0 CMCTEMY, @ NOCKOJbKY 10Ac3HAS BHIXOAHAST MOLLHOCTh,
kak mpasuno, npespiwaer 20 Br, noxons wHorga go 100 Br, Bmixogusie
TpaHCcHOPMATOPHL CTAHOBITCS MCTOUHHKAMH 3HAUMTENLHBIX MarHUTHBIX
MoJsied B IWPOKOM INANA30HE 3BYKOBbIX YACTOT. JTO CO3AACT CYLUECTBEH-
HblE MATHUTHBIC HABOAKHM NMPAKTHUYCCKM HA BCC YYAaCTKH CXCMBI M, KaK
C/ACACTBYE, HEMPEACKA3YCMbIC NOJOXHUTCABHBEIC M OTPWLIATCABHLIE, HO
BCCTIA NMapa3uTHBEIE 00paTHHIC CBA3M, AciawuKe paboTy YCHIUTCIS He-
YCTOHUMBOW,

4, Oco0y10 HCIPHSTHOCTD B IAMINOBHIX YCHHTEASX AOCTABAAKOT LCTH
NUTAHUS HAKAJIOB JIAMIT, YTO B TPAH3UCTOPHBIX YCHIMTE/ISIX MCKJIIOUCHO
anpuopho. ITpy 3TOM HCTOUHHMKOM ROMOMHMTEABHOrO (POHA M HABOAOK
CIYXAT KaK CAMH aMIibl, TAK M COEAMHHMTC/IhHHbE MPOBOIA HAKANBHHIX
HeneH, o KOTOPHM TCUeT TOK, Aoxoasumui Hepeako ao 10 A, Bcieactsne
YEro BOKPYr 3THX NMPOBOACB BO3HMKAKT noas ¢ yacroroit 50 T'u, Taxxe
SIBJISIIOLIHECS MPHUMHON CYLIECTREHHBIX HABOAOK.

Jaxe NepeuMcICHHONO AOCTATOMHO ISl TOTO, YTOOLI TOHSITH, YTO
KOHCTPYKLUHMS MOIWHOrO Jjamnosoro Y34 [okHa KOPCHHBIM 00pazoM
OT/IMYATHCA OT KOHCTPYKUHi TPAK3UCTOPHbix yerwiuTteaei. OcHosonona-
ralomMMKM NPHHIANAMK TIPA ONPCACICHHK KOHCTPYKUMH M KOMMNOHOBKE
y3J108 siamnosore ¥3U mosksbt ObiTh:

I. TwiaTenbHeHce JKPAHUPOBAHME BCEX LETICH M Y3JI0B, KaK Noa-
BEPXKCHHBWIX HABOAKAM, TaK M {O3HAIOUIMX 5TH HABOAKHM. I1pu dTOM Tex-
HOJIOTMS DKPAHHPOBAHMS MMECT CBOIO CNENHPUKY, KOTOPOH MBI yAETHM
NANBIIE CAMOC CEPhE3IHOE BHHMAHME.

2. PauMoHaNbHOC B3aMMHOE PACTOIOXKCHUE Y3JI0B H 1aMn (0cobeHHo
MOILHbIX), @ TAKXC TIPOAYMAHHAY CHCTCMA KOHBEKI[MOHHOIO OXJIaX-
aesus 160 NPHHYANTENLHONH BEHTHIALMM, 00ECNIEUMBAIOIME PA3YMHO
TIPUCMJIEMBIA TEMIIEPATY PHbIHM PEXKUM BHYTPU Dy TASIpa yCHITATENS,

3. CrcumanbHble CXCMHBIE DPCWICHMS, CBOASIUMC K MHHUMYMY
NAapasUTHLIE DACKTPHUECKHC W MATHUTHLIC HABOAKM (HACTPOMKA B pes3o-
HaHC gpoccencit (GuabTPOB BHIMPAMMTEIEH, THTAHME HAKAJIOB J1aMIT TIOC-
TOSIHHBIM TOKOM M P APYIHX).
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4, HenpuswvHOE A1 pagMonio0uTeneii pa3MemeHHe CHIOBBIX TPAHC-
thopmaTOpOB MOX OMpeOCICHHBIM, DKCICPHMEHTANBHO NOAO0OPaHHBIM YT-
oM, o0ecrcYMBAOMEEe MHHHMANBHOC BO3ACHCTBMEC €0 MAarHHTHHIX
11071eH HA BEIXOAHBE TPaHCoOpMaTOpHl.

IMomMumo stux 3aGoTr y cosngarenss COBPEMECHHOIO —JIAMIIOBOTO
ycwmutens Oyaer BO3HHKATh M MHOTO MHBIX, HE MEHEE BaXHBIX.
Hanpumep, xak pacnosioXuTh 610K THTAHMS M BHIXOIHBIE KACKAAbl C MX
HEOTBEMJIEMBIMH TDOMO3JKMMH BHIXOQHLIMH TpaHcopMaTopaMu Tak,
4TOOBI LEHTD TAXKCCTH YCUIINTENS COBMAJM C TEOMETPHUUECKHM LEHTPOM
KOHCTPYKUMH. MM Kak pacmosioXuTh OpPraHel ONCPATHBHOrO YIIpaB-
JICHHs, 4yTOOH, C OAHON CTOPOHH, HMH OBUTO YAOOHO MONB30BATHCH, A €
ApYro#, urobbl COEOWHHMTENBHHE NMPOBOAA MEXIY HHMH H BXOJHBIMH
namnamy Ounn Haumkpatuaimuamu. M Takux np06)1’1em BO3HHKAET HeMa-
50. B nancHeiimem npy ONHCAHMM KOHKPETHBIX KOHCTPYKLMH MBl Gyaem
110 BO3MOXHOCTH BCECTOPOHHE PACCMATPHBATH M PEIIATH ITH NPoOIeMBl.

Teneps 0 auzaiine. Tak yX cCA0XKMAOCH, UTO aBCOMIOTHO BCC (hHPMHI,
NPOH3BOASHIMG COBPEMEHHBIC JAMMNOBHE YCHJIMTENH, KaK OyaATo cro-
BOPMBIIKCE (3 MOXET, TAK OHO M OnuI0?), OTKA3aMHCh OT COBPEMEHHBIX
critelt opOpMACHHS, a 330[HO M OT COBPEMEHHBIX KOHCTPYKIIMOHHBIX
marepuanos. Bce ussectHeic aBropy cospemcHHbe Y3Y odopMmacHH B
crine 50-x rogoB 1m0 aMepUKaHCKOMY 00pasily, T.e. MMEIOT NpHOOpHLIi
cTub, Hauie BCero 510 npaMOYroasHbIM META/THYECKMIA LMK, MHOrIA C
OByMd OOKOBHIMM ICPCBSHHHIMH CTEHKAMM, BBIKDAIIEHHBIA B UEpPHBIA
HIIH TeMHO-KOpH‘lHEBHﬁ OBET (asB HCKOTODBIX MOOACAAX - MaXE€ TEMHO-
cepoit MONoTKOBO#H dMansio). [1ponopusnn ¢yrnspa cambie pazHooOpas-
HHE: ¢ HaubonsIICH NepegHedl CTCHKOM; C TyOMHOI, NpeBHIAIOWEH
mzlpzrmy M BHICOTY, C OTHOINCHMEM IUMPHHH K TAYOMHE M BHICOTE KakK
5:4:2.

Bce opranm ynpasneHus, KpOMe CETEBOTO NPEAOXPAHHUTENS, BRBEAE-
HH B OIMH pPAJ Ha NEPEAHIOK M3aHENb. Bm(moqa'renb CETH BBHIMMONHECH B
Buzie 00uuHOro npubopHoro Tymbnepa. Pyuku ynpasnenus rpoMKOCTBIO
¥ TemOpoM - mpocredliel UIMHAPAYECKOM (POPMEI, UEpHOro LBETa C
"HaKaTKo#" H BHHTOBHM KPEIUICHHEM.

Bepxnsas MeraJuiMuyeckas KpHIIKa, 3afH4s CTCHKA W AHHIE Gy Taspa
UMEIOT MHOTOYMCACHHYIO nepdopauuio A YANHHEHHBIE
BCHTHJISUHOHHBIC TIPOPE3H HAaJ OKOHCYHLIMH JIAaMIaMH, KCHOTPOHAMH H
CHJIOBEIM TPaHC(HOpMATOPOM.

Cospaercs BNECUATACHHE, YTO 3aMAAHBIC KOHCTPYKTOPH H AN3aHHEPH
NOCTaBMNM nepef coboi uens NogYepkHyTh, YTO COBPEMEHHBINH NaMmo-
BBl ycunuTens 61aronaps CBOEMy COBEPLIEHCTBY OJMXKE K CHELHATbHOI
NpeuU3MOHHON annapaTtype, yeM K 00buHO# ObITOBOM papmoannaparype,
Kogopas: PAAOM C TAKHM YCHIMTENEM AONXKHA BHITJISACTD KAK MIMPIOT-
peO.

Mu He crasuM mopobHOM 3apmaum, HO TeMm He MmeHee Oynem
TIPHACPXKABATBCS MAKCHMAJbHOM TNpPOCTOTH B O(OPMJICHMH W 3pPro-
HOMHYHOCTH HAIIMX KOHCTPYKLMi, TOCKOJbKY OHH pacCyMTaHbl Ha
HHIMBUAYAJIBHOTO MOJIB30BATENS, HE BOATCS KOHKYPEHLHN CO CTOPOHBI
Ipyrux (pupM ¥ He HY XKAAIOTCS B peXJIaMHBIX BHEWTHIX 3ddexrax.

BrpoueMm, 3TO BOBCE HE MCKJIOUAET TOTO, YTO KaXAwlii, kTo Oymer
CTPOMTH MPEAJAraeMbie YCHIHTENH, CMOXET 0(bOPMUTB HX B CBOEM BKY-
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ce, NpUMEHSs CAMBE COBPEMCHHBIC MATCPHANBL, HO TONBKO HE B yuiepo
OCHOBHHIM TpeOOBaHUSM, U B TIEPBYIO Ouepeas - 0OECIICUCHHIO HaAIeXa-

MIETO TEMIIEPATyPHOTO PEXMMa.

METOOUWKA PETYJIMPOBKH M1 UBSMEPEHUA
ITAPAMETPOB

HecMoTpst Ha TO YTO 5Ta KHHTa pPAcCYMTAHA HA ONBITHHIX,
KBATH(HUMPOBAHHEX  paaHomoduTeNnelf, HMEWMX AOCTATOUHYIO
]'lpaKTHKy B pCFy.TlP[pOBKE H HaJaXHWBAHHUHU pa3H006pa3HHx KOHCT-
pyKumii, aBTOp MO3BOAMT cele BHICKA3aTh HECKOABKO COOOpaXeHHI,
NIOSBHBIIHMXCS Y HETO 332 COPOKAJICTHHHM ONBIT paboTHI.

Hrak, crauana o repMuHax. Yro Takoe nposepka, peryJiMpoBKa, Ha-
CTPOIiKa, HANAXHBAHKE, 3aMyCK, OXKHBJICHHE, H3MEPEHHS, HCIBITAHNS]
Bol MOXETE YETKO ONpEeNe/NNTh OTH MOHATHS M CKa3aTb, YEM OHM
pasnuuatorcs? Jlymaio, HeT. B TakoMm cyiyyae masaiiTe HauHEM C Tpo-
BCPKH.

JIwboit (moguepkusaem - mw000i) TONBKO uTO COOpaHHBINA anmapar,
Oynp TO MPOMBINUICHHEBIH TEJICBH30D WM JTIOOMTENBCKHIT MarHUTOGOH,
HHUKOTZIA ¥ HU TIPH KaKMX 0OCTOSTENLCTBAX HEND3S BKIKOUATH B CCTh B Ha-
ACKIE, YTO OH Cpa3y 3apaboracT. U HE MOTOMY, UTO OH, CKOPEC BCErO, HE
3apaboract, a MOTOMY, YTO TOC/E BKJIIOUEHHS BB MOXETE HE YCIETh MOp-
THYTh IVIA30M, KaK JHIOHTECh ODTONO IJid3a HAaBCETAd. OJTO MOXET
NMPOH30MTH B TOM Cayyae, €CJIM MNOCTABJIEHHbIH BaMH 0€3 npeasapuTeib-
HO#H NPOBEPKHU KOHAEHCATOP (hUIbTPa BEINPAMHTENS OKAXETCH MPOOHTHIM
HJIH C HEONYCTUMOM YTCUKOHN M B3OPBETCH HMCHHO B TOT MOMCHT, KOIJa
Bbl HAKJIOHHTCCh HAJ MIACCH.

Teneps BONPOCH: YTO MPOBEPATH, KAK MPOBEPATH, YEM M B KAKOM
nocacaoBaTeabHOCTH? 31eCh HHUETO HOBOTO H OPHIMHAJIBHOIO MPHAY-
MAaTh HEJAb34, ﬂOCKOJ’[BKy ITOT NMPOUECCC NABHO JOCKOHAJIBHO OTpaSOTaH.
Ilepsoe HesmbreMoe NpaBMIO: HA MOMCKH OHOrO HCHCTIPABHOIO
PE3MCTOPA MM KOHACHCATOPA B COOPAaHHOH KOHCTPYKUMH YXOQHT B
10...20 pas Gonbsme BpeMens, YEM Ha TUIATENBHYIO MIPEABAPUTENBHYIO
MpPOBEPKY BCEX HCNOJb3yeMBIX AeTaneil sMecre B3aTeix. M3 asroro
npaBuia, B CBOK OuYEpeNb, CAEAYET 3aKOH: B MPOLECCe MOHTAaXa
YCHIIMTENS HA CTOJIC PSOM C Mas/IbHHKOM JQJIKHB HAXOXUTBHCH TCCTEP
WM IMyNH OT JAMIOBOTO MHOIOIIKAJABHOrO OMMETPAa M KaXAyI Je-
Tanb, NpeXjae YeM €€ NMPHNAATH UM BCTABATH B IEYATHYIO MIATy, HA-
A0 mposBepuTh NpuGOpOM HA OTCYTCTBHE OOpHIBA, KOPOTKOro 3aMbi-
KaHU§, YTCUKH M HA COOTBCTCTBUC yKA3aHHOMY HOoMuHamy. Ilpu mo-
CTATOYHOM HABHIKC HA MPOBCPKY PE3HCTOPA M 0OBIYHOINO KOHACHCATOPA
yxonut He Gosee 20...30 ¢, a koHgeHcaropa GUNbTPa M MOTEHIIUOMET-
pa - 1,5...2 mun, Ho, nosropseM, 3TH 3aTpaucHHHE CCKYHIAB U MHHY-
TH C IMXBOH OKYMATCS NIPHU HAJTAXKUBAHUH YCUITUTEN 4.

Hrak, Bce netanu B mporecce MOHTaXa HaMM TIPOBCPEHBI, OpakoBaH-
HHE 3aBcAOMO HMCKOucHB. Teneps HA ouepean nposepka uencit. B
TIPOM3BOACTBEHHBIX YC/IOBHAX NS ITOM [(EJIH HA KAXI0€ W3eTue pas3pa-

AHBl CIEUMANIHFHEC "KAPThl CONPOTHB/ACHHMN', HA KOTOPHIX ONS psla
KJI0YEBHIX TOYECK CXEMB YKA3aHbi 3HAYEHHS COIPOTHUBIECHHS ITHX TOUECK
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KaK OTHOCHMTEJBHO INACCH, TAaK H OTHOCHTEJBHO ''ropsuecro” nposopa
MCTOYHMKA MUTAHUA (ITO MOXET OBITh M IUTIOC U MHHYC)

B nro0MTEnBCKON TPAKTMKE COCTABJCHHE TAKOM KApTH HE HMEET
CMBIC/IA, MOCKONBKY M3IENHC IMOYTH BCErAa CO3RAETCA B CAHHCTBECHHOM
JK3EMILIApPE, OAHAKO CaMy TNpoOBEpPKY HAa peanbHBle 3HAYEHHA
COMPOTHBJIEHHI OCYIIECTBUTE MOXHO M HyXHO. Hauunarte ee cnenyer B
MEPBYIO OUYEPENE C TEX LENel, KOTOPHE COBEPIIEHHO OHO3HAUHO HE 0JI-
>KHbI OBITH 333EMJIEHH ¥ 3AMKHYTH MEXIY COOO0.

BHHMAHHE! Jlo wnauana npoeepkm BCC 063 MCKJIOUCHMS
MOTEHIHOMETPHI, KaK ONCPATHBHBIC, TAK M YCTAHOBOYHBIE (PEXMMHBIE),
JO/IKHB OBITh YCTAHOBJIEHH B CPEJTHEE TIOJIOXKEHHMC,

K takuM HezazeMyIseMBIM TOYKAM CXCMBI MPEXAE BCEN0 OTHOCATCS
"ropsune” BHBOAM BCEX BHIIPAMHUTENEH (ILTIOCH MJIM MHHYCHI), aHOXHI,
SKPAHHPYIOLIHE ¥ YNPaBIAIOMIME CETKHM BCEX JIaMIl, IUIIOCOBBIE (WUTH
MHHYCOBBIE) BBIBOAB! BCEX OKCHAHBIX KOHACHCATOPOB M JPYrM€ aHa-
JIOTHYHBIC TOYKH M IICTIM, KOTOPHIC HE OJXHH 3a3eMaThca. Bosen 3a
3THM MPOBEPSIOTCS BCE TOYKH CXEMBI, KOTOPBIE, HATIPOTHB, NOJXHH OHTH
3a3eMICHH MO0 COEAMHEHB HanpAMyw ¢ 'TOpsYMMH’ TOUKAMMU
WCTOYHMKOB nuTaHus. ONeITHEIA pandonoGUTENL XOPOUIO 3HAET BCE OTH
TOYKH ¥ Uenu (K NPUMEPY, 5TO 3ALIMTHREIE KPHIUKH BCEX OIMEPATHBHEBIX
NMOTEHLMOMETPOB, KOTOPHIX HET HH HA OJHOH MPHHUMIHANBHONH CXEME).
3aKkoHUMB BCC OMEpanWM MPOBEPKM LCICH W YCTPAHWB BBISIBJICHHBIC NC-
texTsl ¥ OIMOKH, MOXHO MEPECHTH K CAEAYIOMCH ONEpaluy - 3amycKy
YCHNTCNA.

HanoMuuaeM, 4ToO BKIIOYATH YCHIHTCHIb B CETh MEPBHI pa3 MOXHO
TONBKO MpPH BHIHYTHIX JaMmax (3a MCKNIOYCHHCM KeHorpoHa). Ecnm y
panuomio0NTeNns €CTh PEryHpyeMBlii aBTOTPaHC(HOPMATOP WK TIEpPexon-
Hoi Tpancdopmarop ¢ 220 Ha 127 B, HacToaTensHO peKOMEHAYEM MepBoe
BK/JIOYCHHE OCYIICCTBASTH MPH MOHMXCHHOM (MOJIOBMHHOM) Hanps-
XKeHHH ceTH. [lo TOro Kak HaXaTh KHOMKY WM TYMOJIED BKJIIOUEHUS
ceTu, emie pa3 yOemuTech, YTO B THE3AE MPEAOXPAHMTENS YCTAHOBJICH
aedicTBUTENBHO Npegoxpanutens Ha 0,5 unm 1 A, a ve 20-amncpHblit Xy-
YOK MJIH rBo3ab. KpoMme toro, He 3abynpre MOAKMIOUMTHL K IEPBOMY KOH-
AeHCaTopy ¢UNBTpa BOJBTMCTP MOCTOSHHONO TOKA € COOTBETCTBYIOLIHM
npeaenaom (250, 350 uau 500 B) u ¢ MOMeHTa BKIIOYEHUS BHUMATEIBHO
CICOUTE 34 MOKA3AHUCM CTPEJIKH.

Ecnu uepes 20...30 ¢ (peMs nporpea Hakana,K€HOTPOHA) Hamnps-
XKEHHUE B 3TOM TOYKE HC MOSBUTCS, HEMEJIEHHO BHIKTIOUHTE YCHIIUTEND,
TOCJIC YEro HAMAHTE M YCTPAHUTE PHUMHY.

Ecau HanpgaxeHHME MOSBWIOCH (3 OHO panﬂo MPHOTU3NUTEIBHO
M0JIOBMHE HOMHHAJIBHOINO, YKA3aHHOIMO HA CXEMeE), MOJAE3HO MPOBEPHTH
BOJIBTMETPOM HANWUYKC HAMPSKCHMI MUTAHWS HA BCEX HNEKTPOAAX BCEX
nawmt. IIpu oTCYTCTBMH B MaHEABKAX CAMHX JIAaMO JTH HATIPSKCHUS, KaK
npasuio, 1400 paBHHI, JHOO OueHb BGAH3KH K HATNPIXEHHIO HA BHXOIE
thmibTpa BLIMPAMUTENS, MOCKOABKY OTCYTCTBYET MorpebieHHe TOKa H,
KaK CJIEJCTBHE, - NAAEHHUE HAMPSKEHWS HA PE3UCTOPAX HArpy3KH.

Y6eauBmIuch B OTCYTCTBMH 3aMBIKAHMI B CXEME M HAJIMUMHU TIOCTOSIH-
HBIX HanpsSXEHWH HA BCEX JJIEKTPOAAX JaMm (e OHO JOJIKHO ObITh),
BHIKJIIOYUHTE YCHJIHTENb M MOATOTOBBTE €70 K BKIIOUEHHMIO HA MONHOE Ha-
MPSKEHHE CETH.
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Mpedocmepexenue. TIOCKONbKY CHEAYIOMEE BKIIOYEHHE TaKXe
TPOM3BOAMTCS MPH BCEX BLIHYTHX 1aMNax (KPOME KEHQTPOHA) M, CIEN0-
BAaTE/BHO, OTCYTCTBMH MOTPEOICHNS, B OTAEAbHBIX TOUKAX CXEMBI HANPS-
XEHHE TTMTAHHS MOXET NMPEBHICHTE IONYCTHMOE H TIPHBECTH K BHIXOAY H3
cTpost HekoTophx aeraneh. [Toscuum ckasanmoe puc. 4. 3nech nuranne
ABYX MEPBHX JIAMN OCYLIECTBJISETCH YEPE3 YETHPE NOC/IEN0BATENbHEIX
3BCHA (DMIBTPOB, HANPSKEHME HA KaXJAOM W3 KOTOPHX YMEHBINAETCs
(MpM HAMMYMK HaTPy3KM) W COOTBETCTBYET 3HAYEHHSM, YKA3aHHHIM Ha
cxeme. B Touke A, HampuMeEp, Ha OKCHAHOM KOHJCHCATOPE MPH HOPMAJib-
Ho# paboTe ycunuTens RokHO OHTh Hanpsxenue +180 B. Ho ecim Ha
ITOM MECTE YCTAHOBJIEH KOHAEHcaTop ¢ pabounm manpaxenuem 200 B
(4TO BTOJHE AOMYCTHMO), TO NPH BKJIIOUEHUH ycuwutens 6e3 namn Ha
HEM MOXET OKasaTbCAd TOJIHOE HamNpsKEHHE XOJOCTOTO XOAa BHI-
npamurens (ckaxem, 260 B) u xongencatop 6yaer npobut. Urobw mpe-
JOTBPAaTHTh TaKyl0 BO3MOXHOCTH, NMOROOHHE LENMH CIEAYET BPEMCHHO
OTKJIOYHTh OT BBIIPAMHTENS WJIH HArPY3HTh OSKBUBAJICHTHBHIMHU
PE3UCTUBHBIMH HArpy3KaMu.

Tenepp BKAOUMM ycuaureab (6€3 JlaMn M € YYETOM AAHHBIX PEKO-
MEHJAuMH) Ha HOMMHAJbHOE HanpsxeHue cerr (220 B) co Bcrasaen-
HEMH KEHOTPOHAMH H OCTaBuUM ero BkAueHHmM HAa 10...15 mun mog
MOCTOSHHBIM Habnonenuem, uytoObl y6eauThcss B OTCYTCTBMM HOCTO-
POHHHX 3aAaX0B, BHACJCHHUI TEIJIa, HATPERA JIOOKX TPOBONOB M TeM 6o-
Jiee cemoB AwMa. Ecim v Ha 3TOT pas Bce Oyner B MOpSAAKE, MOXHO
MPHCTYNATD K CASAYIOUICMY JTany.

B npurnune copepmeHHO 0e3pasnuuHO, B KaKOH NOCAEIOBATENb-
HOCTH OCYIIECTBJIATh ITOT MPOLECC, HO NOYEMY~TO TPANMLIMOHHO MPHUHS-
TO HAYMHATH €ro ¢ OKOHeYHoro kackana. [Toctynum tak u Mel. ITockone-
Ky BCE OKOHEUHHIE KacKaibl y HAC ABYXTAKTHBIE, HAUHEM C OJHOMO M3
ey (6espasaHyHO KaKkoro).

ITpexne Bcero mocMOTpPHUTE, YTO HAXOMHUTCH B LIENH KATOAA ITOM JIAMITHL:
€C/IM NEPEMEHHBII PEryAMPOBOYHBI PE3UCTOP, TO 00S3aTEIBHO YCTAHOBUTE
€I0 B NOJI0XCHUE MAKCIMAJIBHOIO CONPOTHBACHHS H NPOBEPHTE C MOMOIUBIO
TECTEPa, YTO ITO AEHCTBUTEILHO TAK. [TpoBOM, HAYLIMI K AHOTHOMY BHIBOAY
Ha NaMMNoBO# MaHeNbKe, OTNasiiTe U B 00pa30BaBINUMICA PA3PLIB BKIIOUMTE
MWLIHAMIIEPMETP NOCTOSHHONO TOKa o wkaion He mexee 100 u He Gonee
250 MA (MuHYCOM K aHORy, TLAFOCOM K TpaHcgopMaTopy).
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Puc. 4. Pacnipenenenie HaNPSXXEHHIA HA OKCHAHBIX KOHJICHCATOPAX NMPW NOCNEN0BATE/b-
HOM BoueHun RC-dunbTpos
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Teneph MOXHO BCTABHUTH OHY OKOHEUHYIO JIAMITY, BCE KEHOTDPOHBI
(eCJTH HX HECKOJIBKO) M BKJIKUHTh ycuaurenb. [Ipu aroM cienyet Habio-
JaTh 32 NOSIBJIEHNEM HAKAJId OKOHEYHOM JIAMIIB, H ECJIH €r0 HET HeCKOJIb-
KO CEKYHJ, Hal0 HEMEUIEHHO BBHIKJIIOYNTh YCHJTHTEb BO N30exaHue pas-
pymeHusi kKarona. [IpuurHOM OTCYTCTBMS HAKAZla MOXET OHTh HEBEPHAS
pacnaiika HakaJbHBIX ITPOBOIOB HA MAHEJIbKE HIM Ha CHJIOBOM TpaHCGOp-
maTtope Jubo HeHcnpaBHocTh JaMnbel. Ecnu makan ects, Habmonaiire 3a
MOKasaHueM npubopa.

ITpedynpexdenue. Ecny B cXxeme BHNPIAMHATES NPENYCMOTPEHA LENb
3aMePXKH BKJIOUCHHWS AHOJHONO MUTAHMS, TO AHOMAHbIA TOK BO3HUKHET
uyepes3 yCTaHOBJEHHOE BpeMs cpabaTusanus peJie "ckaukom”. Eciu Takoi
LEnM HET, TOK OyACT BO3pacTaTh MIABHO MO MCPE MPOrpeBa Kak caMoii
JIAMIIBI, TAK ¥ KCHOTPOHOB.

Korma TOK mepecTaHeT BO3PAcTaTh M YCTAHOBHTCHS HA ONPEACTCHHOM
3HAYCHHMH, TpOBEphTE MO Tabn. 1 MaKCHMAJBHO NOMYCTMMOE 3HAYCHHE
AHOMHOrO TOKA JUISL 9TOT0 THNA JIAMIIH. YMEHBLICHHEM COIPOTHBJIEHHS
PE3UCTOpa B KATOAE JIAMIIBI YCTAHOBMTE 3HAYEHUE TOKA, PABHOE MOJIOBHHE
MaKCMMAJIBHO JOMycTHMOro. EciM oxoHeuHas JlaMna TpHOO, TO HA 5TOM
TIPEABAPHTEIBHYIO YCTAHOBKY PEXHMAa MOXKHO CYMTATh 3aKOHYCHHOM, Ecmn
XK€ B OKOHEYHOM KacKane MCNOIB3YeTcs NMEHTOX WIM JIYYCBOW TETPOR, TO
[IOC/IE YCTAHOBKM HOMHHAJIBHOTO aHONHOTO TOKA CenyceT yOeauTsed, uto
TOK SKPAHWPYIOIIEH CCTKH M pacceMBacMas HA HCH MOILIHOCTh HE BHIXOXAT
3a npenedisl, yKasasHbie B Toi e tabmaue (P_gr =1g7 x U_g)).

IToxoHuHMB € yCTAHOBKOW CTATUYECKONO PEXHMMA OOHOM OKOHEWHOH
JIaMITBl, TIPOAEJANTE TO Xe € APYroi U B CIyYae OTCYTCTBHS OCTOXKHEHH I
TIEPEXOONTE K YCTAHOBKE pexuma (hazomHBepTopa. 3AeCk OYCHD BAXHO
CHAYajid YCTAHOBHTD PETYJIMPOBOYHKIH NOTEHLIMOMETP B LIENH CCTKY Npa-
BOMO TPHOJA B TTOJIOXCHHE MUHMMYMa (CETKA 3a3€M/EHA) M TOJBKO NOC/Ie
9TOro0 BCTABHTH B MAHEJIBKY JIAMITY.

Ecav Hanpsxenuy HA aHOZAX U KATONax 060HX TPHOIOB NMOC/IE Mpor-
pcBa samnsl GyIyT COOTBETCTBOBATH YKA3aHHBIM Ha CXeMe (B TIpeAeaax
109%-HOrO OTKJIOHEHHH), MOXHO NPEABAPHTEJIbHYKY CTATHYCCKYIO
pPETYIHPOBKY OHOIO M3 CTEPEOKAHAJIOB CYMTATH 3aKOHYCHHOW M
TPUCTYIMThH K AHAJIOMMYHOHN NMPOBEPKE M PEryJIHPOBKE BTOPOTO CTEPEOKa-
Haja. Ecnd xe peXXuMB 3aMETHO OT/IMUAIOTCS OT YKA3aHHBIX HA CXEeMe,
clegyeT npexae Bcero nonpobosaTh APYIywo AaMmIy, a eCau 3TO HE TIOMO-
XET - 3aMePHTh NPHOOPOM AHOAHDINR TOK K enie pa3 NPOBEPUTH HOMUHAJIBI
PE3UCTOPOB B AHOXHOM M KATOXHOW Lenax (0COGEHHO €C/IH DTO HE OBLIO
CIENAHO N0 HAYaaa MOHTAXa).

Korna, HakoHel, HANPAXEHNS M TOKH BCEX JIAMO B PEXHMME NMOKOS
GyAYT COOTBCTCTBOBATH PEKOMCHOOBAHHEIM, MOXHO MNPUCTYyNaTh K
Haubojiee C/IOXKHOM M OTBCTCTBCHHOM uacTM paGoOTH - YCTaHOBKE
AUHAMHUCCKOTO pexkuMa, uHaMuuccKyio (MpM HaJWUMH TTOJIC3HOTO
curHana) peryanposky Y3U B oTaMuMe OT CTaTHueckoi uesaecoobpasHee
BECTH MOKACKATHO OT BXOJA K BHIXOAY W HAYMHATH C BXOJHONO KacKaaa.
OagHako B HAWEM CAy4yae Mbl MOKA YTO pacCMATPUMBAEM HE BECh
YCHIAMTENB, @ TONBKO ET0 OKOHEUHBI OJI0K, HAUHHAOWMMNCS ICPBBIM K3
IBYyX TpHOAOB (ha3oMHBEpPTOPA.

[Tepea Tem KaK NogaTe Ha CETKY ITONO TPHOAA TOJC3HBIN CUTHAJ, Ha-
[I0 TIPHBECTH B OOETOTOBHOCTH H3MEPUTEIBHYIO aNMapatypy. D70, npex-
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e BCEro, 3BYKOBO# TEHEPATOp ¢ AWANA30HOM YacTOT HE yxXe 20 I'a...20
k' ¥ cOBCTBEHHBIM KJIMP(AKTOPOM MeHee 1%, BO-BTOpHX, AAMIIOBHI
WIN TPAH3UCTOPHHI MWITHBOJBTMCTD C IIHPOKNMM AMAnNasoHOM Ipene-
noB uamepenus (sanpumep, JIB-9 win MBJD), 0§ﬂ3arenhno - OCLHJLION-
pa M OKEIaTENbHO - M3MEPHTENh HENMHEHHBIX HMCKAXCHMH HAH
aHaM3aTop TApMOHHK.

YyuTeBas, 4T0 y OOJBIUIMHCTBA PAmMOMIOOMTENICH HE ' OKaXeTed
W3MEPUTENIS HETMHEWHBIX MCKaXCHMH (a 6e3 mero OecCMBICJIEHHO TO-
BOPHTH O JCHCTBHTEBLHO BBHICOKOM KAYE€CTBE YCWIMTENS), TPEAJIaracM
BOCMOJIB30BATECH APYIHM, XOTS U 0o/1ee TPYNOEMKHM, HO BCE XE A0CTa-
TOYHO ZOCTOBEPHEIM CIIOCOGOM OLIEHKH HEJTMHEHHBIX uCKaxeHui. Criocod
o10T rpad0aHATUTUYECKHI M 3AKIIIOYAETCH B CJENYIOLIEM.

Tlepen HayaJOM TMHAMMYECKOW PEryJIHPOBKM KacKaia HyXHO MOAro-
TOBMTE OAHK 01 TIOCTPOEHUA rpadHyeckoil 3aBHCHMOCTH BBIXOLHOTG
HATIPSKEHHU KACKaZa OT yPOBHS CHIHANA HA CETKE B KOOPOMHATAX

X-U, [MB]; Y-U,, [MB].

JInsg 3TOrO Nyyuie BCEr0 MCMOJb30BATh JIUCT TETPAaM "B KJIETOYKY",
yro 00ecneydT AOCTATOYHYK TOYHOCTh MOCTPOCHHOro rpaduka. Ewe
JIy4uie BOCNO/Ib30BAThCH MHJLITMMCTPOBOM OyMaroi.

ITpouecc noctpoenus rpadika CBOOUTCH K JHCKPETHOMY M3MEHEHHUIO
Hanpsxenus ¢ dacroroi 1000 I'm or 3BykoBoro reHepaTtopa Ha ceTke
Jamnel (Hanpumep, yepes 5 win 10 MB) u TouHomy uaMepeHuio cooteer-
CTBYHOIIMX 3HAUCHHWI CUTHAJIA HA BHIXOAE KACKaga. JTY 3HAUCHUS HYXXHO
HAaHOCHTbh HA rpaMK OCTPO OTTOMEHHHIM KApaHAAWIOM, 4TOOH AWAMETD
TOYKHM OBLT MUHHMAJILHBIM.

Ilpu oTcyTCcTBMM HENWHEHHBIX WCKaXeHMH Tpadmk 3aBHCHMOCTH
npeacrasaser cofoi MpAMYyK, UCXOAAUYIO W3 HAYANA KOOPAWHAT M Ha-
KJIOHEHHYI0 K ocu X TOX YIJIOM, Xapakrepuaywuwum xoddpduuucHTt
yCHJIEHH S Kackana,

Ecnn pabouast Touka samMou (CMEIICHME HAa €C CeTKe) BHIOpaHa
ONTHMAJIBHO, TIpsiMas Gyaer npakTHyeckd aGCoATHO THHEHHA A0 onpe-
HOEJIEHHOTO YPOBHSA BRIXOXHOIO HANPSXKCHUS, TOC/E YEer0 e¢ HAKJIOH Ha-
YHET MJIABHO YMEHBIIATbCS, B TMpERENe CTPEeMsSCh K TOPHU3OHTAJIbHOH
JIMHMM,

INocTpous Takoit rpadmk, HYXHO B3aTh a0COIIOTHO POBHYIO, Xesa-
TE/IbHO CTAJIBHYIO JUKCHKY ¥ IPWIOXHUTE €¢ CJICBA HANPABO B0 OTME-
UYCHHBX TOYeK rpadmka, HauMHag oT Hyasd. B ToM Mecre, rae HaMeTHTCS
€CaMO€ HMUTOXHOE OTK/IOHEHME TOYEK BMPABO OT JIMHEHAKH, HYXHO IOC-
TABUTb METKY-TOUKY M ONYCTUTH U3 HEE TiEPNCHAMKYAdp Ha ock X. Mecro
TEepeceyeHrsl ITOT0 MCPICHARKYNSPA ¢ 0cvk0 X OMPENEMT NpeaeabHbii
YPOBEHDb BXOTHOIO CHFHANA, IPH KOTOPOM HEAHHEHHBIE MCKAXEHHS yXe
HEIONMYCTHME. YPOREHb JONMYCTHMBIX MCKaXEHHH Oyler onpenensarbes
npeneabHbIM pa3MaxoM Bxonsoro cursana Ha 10...15% wmensure dtoro
3HAUCHUS,

OnpenenuB 9TOT pasMax, CPABHUTE €10 ¢ HANPSXKEHHEM CMEIIEHUS
JIAMIIBL B PEXHME TOKOst. [1py mo0nix 08CTOATENBCTBAX pa3Max CHrHAJA
AOJIKEH ORTh MEHBIUE HAMPSKCHUS cMemcHWS, OTHOBPEMEHHO, NOIL3Y-
SCh NOCTPOEHHBIM TPadMKOM, MOXHO OTPCACNATD PEanbHOC 3HAUCHHE
YCHACHMS Kackaaa, pasfesiuB moboe M3 3HaycHWil BEIXOJHONO Hamps-
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XKeHHud (B Mpemenax JHHCHHOM YacTH XapaKTEPHCTHKH) Ha COOTBETCTBY-
wmee BxogHoe HanpsixeHue. CpaBHMTE €ro ¢ NMACHOPTHRIM 3HAYCHHEM
s gaHHOM namne (cM. taba. 1). OGHYHO peanbHOe YCHIEHHME KACKana
cocrasasier okosio0 50...70%, yxazanHoro B Tabsuue,

Ecin nwHelHad 4acTh XapPakTEPUCTHKH 0KA3anack CAMIIKOM Ma-
JIEHBKOM, TO 3TO, CKOPEe BCEro, TOBOPHT O HeBEPHO BHOpannoi paboueit
TOYKE JIaMMbl. B 2TOM ciyuae npuaercs CHATh HECKOJBKO THHAMHYECKMX
XapakTEPUCTHK IIPH PA3TMYHNX 3HAYEHHSX PE3NCTOPA ABTOMATHYECKOrO
CMEIIEHHS M BHOPATE TOT PEXHMM, KOTOPOMY COOTBETCTBYET HAHGOMBILIAS
IUTMHA JMHEHHOH 4acTH XapakTepucTukd. Hanomwnaem, yto arty ome-
PalHIo MOXHO NMPOAENKBATE JIMIIb MPH HATMYHH TBEPIOH YBEPEHHOCTH B
MCNPABHOCTH CAMOH JIAMIIB, B MPOTHBHOM Cyyae CICAYET HAYMHATH C
MPOBEPKH JIAMIIBL HJIM 3aMEHB €€ Ha OAPYTYIO.

3aKkOHYMB NWHAMHYECKYID PETYJHPOBKY ONHOMO Kackajma, aHa-
JIOTHYHBIM 00Pa30M OCYIIECTBIISIIOT PETYTMPOBKY BCEX OCTAJIBHBIX KACKA-
OB, BKJIIOYASI OKOHEUHBIH, EC/TM OH TaKXe cobpaH Ha TpHone.

JIJISI OKOHEYHOIo Xxackaga, BHITOJTHEHHOIO Ha NMEHTOONE WIH J‘Iy‘-IEBOM
TETpOAE MO YJBTPATHHEHHOHM CXEME, PETYJUPOBKY H H3MEpPEHHE
NPOU3BOAAT HECCKOJIBKO pa3 ayid pPa3/IMYHBIX BAPHAHTOB NMOAKJIHUYCHHSA
9K PAHHUPYIOMIEH CETKH K OTBOAAM MEPBUYHOK 0OMOTKH BHIXOHOIO TPAHC-
dopmaTopa ¥ 0043aTEIBHO NMPH TONKJAIOYCHHOM KO BTOPHYHON 0OMOTKE
JKBHBAJIEHTE HArpy3kH (MpoBOOYHBH pe3ucTop 4...8 OM MOIHOCTBIO He
meHee 30 Br). D10 OTHOCHTCH M K OKOHEYHOMY KAaCKany HA TpHOHNAX.
YurtuTe, 4TO OH MOXET HAarpeThest A0 Temneparyps cesime 100°C,

M3 HeckONbKMX BapHAHTOB MOMKJ/IIOUYCHMSI JIKPAHHUPYIOUCH CCTKH
BHOMpAaOT TOT, KOTOPOMY COOTBETCTBYeT Haubosee JIMHCHHAs
AVHaMHUYeckas xapakrepncrika. O0S3aTeIbHO XK TAKOMY K¢ OTBOLY CJIe-
AyeT MOAKJIIYHUTE IKPAHUPYIOMIYIO CETKY H B JPYTOM ILIEYE MyIImyJuia.

OCyIIecTBMB JMHAMMUYECKYIO PETYJIMPOBKY BCEX KACKAAOB TIO0OYEPEn-
HO, MOXHO MTpHCTYIIATh K I(HHBMHHCCKOI?I pEl"y.ﬂPIpOBKC BCCIo YCHJIIHTENA
B yesom. HamomuuM, yto ee Heobxoaumo npoussonuTth Ha yacrore 1000
T'u npH ycTaHOBKE BCEX OMEPATHBHHX PEryJSTOPOB (rPOMKOCTB, TEMOD,
GanaHc) B cpennee NOJOXCHHE.

U ewe uyTb-uyTh 13 Teopuu. CoBo "yCHINTENE" OTpaXaeT OCHOBHYIO
CYUIHOCTb €r0 HAa3HAYEHWS - YCHJIMBATh dnekTpuueckuit curdHan. OgHako
¥3Y - 310 HE MPOCTO YCHJIHTC/IB, & YCTPOWCTBO, NPEAHA3HAYCHHOE IJIK CO-
BEPIIEHHO KOHKPETHOH M BECHMA Y3KOM LE/TH - NPEBPALIaTh C1abbie Hame-
HEHHUS JJIEKTPHUECKOTO TOKA B MOIIHBIE MEXaHWYECKHe Koncbannsa nuddy-
3opos rpomxorosopureneit. Takum oOpasom, ¥3U - aro scero auub npome-
KYTOYHOE 3BEHO MEXAY YHCTO IEKTPUYECKMM HCTOUHHMKOM TCPEMEHHOIO
TOKa M JJICKTPOaKyCTHUECKiM rpeobpa3oBaTencm,

Hu #CTOURMK CHIHANA, HH JJIEKTPOAKYCTHYCCKHIA npeobpasosaTenb
HaM HE MOZBJACTHBI: MX XapakTEepPMCTHKH 3aJaHHl 3apaHee M HE MOTYT
ObiTe M3MeHCHB. MBI, HaNpUMEp, HE MOXEM MO CBOEMY XEJAHHIO yCTa-
HOBUTb BXOTHYIO YYBCTBHUTEJBHOCTh yCHIHTENAS paBHOoH 10 MB wmu, na-
npotuB, 10 B, noroMy 4TO BCE MCTOUHMKHM HH3KOYaCTOTHONO CHMTHaja
(xpome MukpodoHa) B COOTBETCTBHH C CYIIECTBYIOIIMMM CTAHOAPTAMH
MMCIOT BHIXOHOE Hanpsixenue B npenenax 50...250 mB.

Touno Tak Xe 3apaHee onpeaeJeHs ¥ NapaMETPH BHIXOXHOIO CHIHA-
na namero Y3Y. Ecim o npenuasuayeH ans paborel ¢ 20-BaTTHOM
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axyc'muecxoﬁ CHCTEMOII, MMEIOIIEH moTHOe conporuBacHue 4 OM, TO Ha
BHIXOAC YCWIHTE/IS HOMHHAIBHOC HAMPSXXEHME CHrHAIA OJIXHO COCTaB-

JIATh

U =vPR =v20 x4 = V80 = 9B,
obecrieunBas TPH 9TOM HANPSIKEHHH
Larp=U/R =9/4=2,25 A.

Wrak, nHanpsxenune Ha Bxoge 100..150 mMB npu BHyTpeHHeM
CONPOTHMBJICHAM MCTOYHHKA MOPSAKA COTEH KWJIOOM M HANpsKEHWE Ha
seixone 9 B npu Toke 1o 2,5 A. Ot 3TOro HUKYAA HE AEThCA. A BOT MEXIY
JTHMH FPAHHMIAMHK HaM MpemocTaBasercs cBoboma. Bnpouem, e Taxas
yx u nojHad., Uro6n obecneynTs NapaMeTpsl BHXOJNHONO CHrHAna,
HCITOJIB3YETCS. MOIIHOCTD, OTAABaeMas JIAMIaMH OKOHEYHOro Kackaaa. A
OHH, B CBOIO OUCpeab, TPeOYIOT ISt ITOTO HA CBOMX CETKaX BIIOJIHE Ompe-
ACJICHHONO HATMPSXCHUS PACKaukH, ONPEAEASEMOr0 HCKIIOYATEIbHO
KOHCTPYKIMEH OKOHEYHOI JIAMTIH. 3HaYyeHHE 3TOr0 HANPSKCHUS MOXHO
y3HATh M3 CNPABOYHHKA.

H eme. Mbl xoTHM MMETH XOpOLLY O, TTYGOKYIO peryMpoBky TeMopa,
cKaxeM, ¢ pasmaxoM +14 gBb (t.e. B 25 pa3 mo HanpsxXeHuw)., 3HAYMT,
MMEHHO BO CTOJIBKO pa3 Oy[eT morepsH ypoBEHb MOJE3HONO CHIHANA, U
ero MPHAECTCS KOMIICHCHPOBATh MPENBAPHTENbHEM YCHICHHEM. A ene MH
MoTepsieM Ha OTPULATENBHOM 00PaTHOM CBA3U. A emle - Ha TOHKOMIIEH-
cauvi. A eme... ¥ T. A. B peaysnpTare Haberaer mOBOJBHO GoJblIas
noreps CUrHana, CKOMIICHCMPOBATH KOTOPYH) MOXHO TOJIBKO IIpen-
BAPHUTEJIBHBIM YCHJICHHUEM.

3Had 3Ty BEJHUYMHY, BHIOMPAIOT COOTBETCTBYIOUHE THMBI JAMI M
YHCI0 KAackamgoB IJIsi NPCOBAPHTENBHOrO ycuncHus. VM BOT 3mech Ham
HHKTO HE YKa3, MOCKOJIbKY 9Ty 3aJaYyy MOXHO PEIINTh MHOXECTBOM CIIO-
cobos. Bmpouem, mocraTouHo TeopHM. BepHemcs K AMHAMMYECKOM
PETyJNpPOBKE BCErO CKBO3HOro kaHasa ¥3U or BXogHbiX HE3 A0 pasbe-
Ma MOAKJIIOYCHAS IHHAMHUKOB.

Wrak, MBl yXe NMOHSIM, UTO HA BXONE YCHAMTENd OYmET CUrHan ¢
ypossem 100...150 mB, 3uauur, 1 or 38yKOBOIO reHeparopa HaM caeqyer
NoJyuuTh 310T curHais (Ha yacrore 1000 'y - ne 3a6mnu?) W nogsecTH
€ro K BXOTHOMY pasbeMY OHOIO M3 CTepeokaHanoB. Pasymeercs, B Kaue-
CTBE COCOHMHUTCAL CJACAYET HCOOJb30BATH TOJIBKO C'l‘aﬂ.llap'l‘ﬂblﬁ IK-
PaHMPOBAaHHBIN WJIAHT OT npubopa. Peryasrop rpoMKOCTH HYXHO yCTa-
HOBHUTb B NOJIO)KCHAE MAKCHMAJIBHOH NEPEAayH (IO yrnopa Nno YacoBOM
CTpENKe), a KOMMYTAaTOp KaHAJIOB, €C/IM OH €CThb B YCHJIMTENE, yCTa-
HOBHUTD B HYZXHOE NOJIOXKECHHE.

JlaMnoBEIM MIJTMBOBTMETPOM MPOBEPHTE HATMUKME CUTHAA HENOC-
PEACTBEHHO HA CCTKE MCPBOM JIAMIH, MOAKMIOYNTE ocnusutorpad npamo
K aHopy oTod jnaMnu (ecqad y ocuuuiorpada He3amHIIEHHRIN BXOX - TO
uepe3 Konpencarop 0,1 mx® Ha Hanpaxenue He meHee 250 B) u Bxiio-
YAHTE YCHIIMTE.

Tlocne mporpesa samnbi MPOBEPHTE OTCYTCTBHE MAJICHINMX MCKa-
XEHUI cuHycoman Ha ocumsutorpade. Ecau mckaxenus siBuo Habmona-
I0TCH, CPaBHUTE PEAbHOE HAMPAXKEHME PACKAYKH HA CETKE C TEM
MaKCHMaJIbHO [ONYCTHMBIM YPOBHEM CHIHAJA, KOTOPHIil BEl OMPEIE/ I
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OJS 3TOW JAMIB MO CHATOH XapakKTePHUCTHKE NPH JUHAMHYECKOM
pPeryJupoBKe xackaaa. Eciu ypoBeHb MogaBaeMoro CMrHaia 0Kaxercs
GoabIne JOMYCTHMOTO (YTO MAJOBEPOSITHO), MPHAETCH HA CAMOM BXOAE
ycunurens (MpsAMO Ha BXOAHHBIX THE3[AaX) YCTAHOBHTH JJIEMCHTAPHBIH
AEAUTENb H3 ABYX PE3HCTOPOB, 00IIee COMPOTHBICHUE KOTOPHIX OJIK-
HO HaxoguTbcs B mpepenax 0,5...1 MOm. Ecam xe mckaxenuil Ha
ocuumnorpacde ne mabaropaercda (UTO HOPMAJIBHO), HAYWHANTE IJIABHO
yBEIWYMBATh CHMIHANA OT 3BYKOBOTO TICHEpParopa A0 MOSBJICHHSA
BHIMMBEIX HCKaXEHUH Ha 3KpaHe ocuwanorpada, nociae yero 3aMmepbTe
COOTBETCTBYIOLIMIT YPOBEHb BBHIXOHOTO CUrHaja reHeparopa. OH poJ-
xeH 6uTh HuKak He MmeHbiue 500 MB (nyuwe, ecnv on 6yaer 6auxe
1000 mMB).

OrperynvpoBas nepBeli KacKkaa, CHOBA YCTAHOBHTE HA BHXOJE re-
Heparopa 100...150 MB u nepenecure myn ocuwynorpacda Ha aHon
JIAMNIBI BTOPOro kackazga. Ero perysiMpoBKa M HM3MEpPEHHE YDPOBHS
CHI'HaJIOB, 34 €EAHHCTBCHHBIM UCKJKYECHHUEM, HHUCM HE OT/THYAKOTCH OT
onucauHuix. OHO COCTOMT B TOM, YTO OOBIUHO HA KATON JAMIIH MOgaeT-
CA HaNpsKEHUE OTPHLATENIBHOM O00paTHOM CBS3M CO BTOPHYHOM
0OMOTKM BHXOAHOrO TtpaHchopmaropa. [Ias YCTAHOBKH TAYOHHHB
obpaTHOIA CBSA3H MMeeTcd  CIeuHaJbHBi YCTAHOBOYHBH
NOTCHOHOMETD, KOTOpHﬁ CHauasna Hago yCTaHOBHTB B NOJIOXCHHUE HY-
JIEBOTO YPOBHS (IBHXXOK 333EMJIEH).

YCTBHOBKH 3Toro MOTCHUHOMETPA B HYXXHOEC NOJIOXKEHHE
NPOM3BOAMTCS B MOCTEAHIOK OYepeab, Korna yxe 6yayT BenoaHeHs ab-
COJIIOTHO BCE OCTaJbHBIC PCTYJHPOBKH, DTHM OKOHUATCAbHO YCTa-
HaBJINBAETCH YYBCTBUTECIBHOCTD C BXO/A.

Perynupoeka nMHaMHyecKoro pexnma ¢Gpa3oMHBEPTOPA B MPHHIIUIC
TAKXKE HHYEM HE OT/IMYACTCS OT OMHCAHHOM, KPOME MOCJACAOBATE/Ib-
HOCcTH. Buauane peryampyerca nepswiii (npsmoif) TPHOX, a 3aTeM C
NMOMOINBKY ABHXKA MOTCHI{MOMETPA B LIENMH CETKH BTOPOrO (HHBCpCHOl"O)
TPHONA YCTAHABAMBAETCS HA AHOME BTOPOro TPHOoza a6COMIOTHO TaKOoi xe
CHTHAJI, YTO W HA 3aHOAE MEPBOrO Tpuoad. PacxoXoeHWE CHrHajIoOB Ha
oboux awomax He nosxHO mpesbiwars 0,5, mMakcumym 1%. YtoOmnt
HOOMTBC  TAKOro  pe3ysbTata, MNOJOXEHWEe  PeryJHpOBOUYHOrO
NOTEHLUHOMETPA NPHAECTCH yTO'-IHSlTb HECKOJIBbKO pas.

TTpHHOMIT PEryTMPOBKHM OKOHEUHOIO KacKana yxe 6bi1 nopgpodHo pac-
cMoTpeH panee. Ham ocraercs TOnbKO mpoc/ienuTh 33 TCM, YTOOH NpH
ypoBHe curHana Ha Bxone Y34, pasnom 100...150 MB, nanpsxenue na
CeTKax JIaMI OKOHEYHOrO Kackana Obiio Takum, Kakoe Tpebyercs ans
TOJYYCHHMS MAKCHMaJIBHOM HEWUCKaXKeHHOW BHIXOQHOH MowHocTH. He
Gosibiie, HO ¥ He MeHbine. TpebyeMoe HanpsSKEHUE YCTAHABIHBACTCS C
NOMOINBIO CNELHANIBHO MPEAYCMOTPCHHBIX PEryJIMPOBOYHHX PE3HCTOPOB,
BKJIIOYEHHBIX MEXIy BHIXONOM ApaiBEepHOrO M BXOIOM OKOHEUHOIO Kac-
KafioB.

Taxosa MeTOnMKA PEryJMpPOBKM BHCOKOKauecTBeHHoro Y3Y. Brpo-
YEeM, OHA OJHMHAKOBO TPHMCHHMA K PETy/JMPOBKEC H HANAXHBAHUIO
NPaKTHYECKH J000M paguoannapaTyps.

Bonee neranpHO ¥ MOAPOOHO 3TH BONMPOCKH OCBEIIAIOTCH B Pa3nenax,
NOCBAIEHHBIX PEryJHPOBKE KOHKPETHHIX YCHJIMTENEH, ONHCAHHHX B
ITOM KHHTE,

26



CTEPEO®OHMYECKHI Y34 2x15 Br
BBICIIETO KJIACCA

CTPYKTYPHAS CXEMA

HaroroBieHne cTcpeoOHHYECKOrO YCHIMTE/ISE BRCIIETO KJac-
ca, a MJIABHOE - PEery/JIMpPOBKa W HA/IaXUBAHME TPEOYIOT HE TOJBKO CaMOM
BHICOKOH KBaNM(HKAUMH panroMO0KTeIs, HO M HANMMUMS COBPEMEHHOI
HM3MEPUTENBHOM anmnapaTypsl B JOCTATOYHOM ACCOPTHMCHTE: 3BYKOBOIO
rencpatopa ¢ auamasonom 20...30000 'y w xnmpdaxrtopom He Gosee
0,259, Bo Bcem AmMamasoHe yacToT; ocLMLIOrpada ¢ KaTMOPOBKOH ypoB-
HS; JIAMIOBOIO MHJUTHBOJIBTMETpPA MEPEMEHHONO TOKA ¢ TAKHM Xe vac-
TOTHBIM JWana3oHoM W mnpeaesamun u3Mmeperns 1 mB ... 50 B;
MHJITHAMIICPMETPOB ¢ Ipeacaamu uamcpenuda 1 MA ... 500 mA; Mukpoam-
mepMeTpa TIOCTOSHHOTO TOKa (raJlbBaHOMCTPA), MO3BOJSIOWICTO M3MC-
pPSTh TOK YTECUKM KoHAeHcaTopos B mnpeaesaax 0,1...1 MkA, ny wu,
pasyMeeTcsi, MHOrOIKaJIbHOIO HH(pOBOro OMMETPA € AMATTA30HOM H3MeE-
penuii ot 1 Om 1o 5§ MOwm.

XKenarenbHo WMCTB M3MCPHTEAh  HCAMHCHHBX — MCKaXCHMIA,
ynasauBaromuit kanpdaktop g0 0,2...0,59 win usMepHTenb-aHaIH3a-
TOp FaPMOHHWK, HO DTO CKOpPEe MOXEJAHME, YUEM PCAJIbHOCTE.

PanuonoburensaM, KOTOPHIE HMKOTNA HE MMEIH [CA0 € JAMIIOBHIMHU
YCHJTUTCIIMH WIH C J/ICKTPOHHBIMH JIAMITAMM, MOXXHO OPCKOMEHAOBATH
HauaTh ¢ Gonee NpocToit KOHCTPYKUMH. CneuManbHo AAsS HUX B KHHIE
NPUBEAEHO onucaHue 06onee NPOCTOrO YCHIMTENS, MPERCTABISIOLIErO
MOAH(UKALMIO BecbMa nonyigpHoi B 60-¢ rogsr paspabotku asropa. Cy-
A IO MHOTOYHMC/ICHHBIM OTKJTMKAM YWTATEIEH, YCUNHUTED Obisl yCIewHo
MOBTOPCH COTHSMM pafuonoduTenei.

3ToT ycunmTenb MOWHOCTHIO B 12 BT MMeeT BHICOKME KaYCCTBEHHBIE
NMOKA3aTe/AM, HECIOXKEH B M3TOTOBRJCHHH, TIPOCT B PErYJHUPOBKE W JICTKO
MOBTOpPSEM. A VK IIOCTPOMB TAKOHM YCHANTENb M NpHoOpeTs A0CTATOYHBI
HaBbIK B OOpAlLEHMH C JIAMIIOBBIMH YCHJIMTC/ISMM, MOXHO NEpeiTH K
H3TOTOBJCHHIO BoJCe CAI0XKHOM MOZEH,

[IpepnaraeMeiit CTEpPEOYCHIMTENDb, CTPYKTYpPHAsE CXEMa KOTOPOro
TIPUBCAEHA HA PUC. 5, COCTOMT M3 IBYX MACHTHUHBIX KAHAJIOB, KAX/HIH U3
KOTOpbIX TPEACTaBiseT cofoii nstmkackanHmi Y3U ¢ AByXTakTHBIM
TPaHC(HOPMATOPHHIM BHIXOAOM, BCE KACKAB KOTOPOTO, BKIKYAS OKOHCY-
Hbli, paboTa10T B pexMMe Kaacca A. HasmuMe ngaTi Kackagos OTHIONb HE
BHI3BAHO HEOOXOAKWMOCTBIO TOJMYUEHHS AOCTATOYHOIO YCHJICHHA: B ITOM
CMBIC/IE TIPEJOKOHEUHBIH KAacKam (mpaiBepHBbI) MOXHO 0e3601€3HEHHO
yGparb.

Beeaenue npaiisepa, 1a €Uie M BHINOJHEHHOTO Ha OTACIBHBIX OOWHOY-
Hbix Tpuogax tunma 6C3I1 sMecTo onroro casocuHoro Tprona tina 6H1TI
wan 6H3II, npoaMkTOBAaHO B TMEPBYK OYCPCOh CTPCMJICHHEM K
yuudbukauuu cxempl. Jleno B TOM, 4TO ecaM paauomiobuTens BMoOC-
JIENCTBHM NOXENAAET YBEJANYHTh MOLUIHOCTb CBOETO YCUJIUTENS, IPHMCHHB
B OKOHCUHOM KAacKaje BMeCTO JyueBbix Terpogos 0I127C momHBE
tpuonsl THios 6COC wam 6H13C, To packauka ot da3omHrepTopa Ha
aamne 6H2T1 okaxerca HepocTaTouHOH. B HauieM Xe cayuyae IocTaTOuHO
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Puc. 5. CtpykrypHasa cxema CTEPEOyCHIMTENS BBICIIEN0 Kaacca

1 - XOMMYTaTOp BXOAHBIX CHTHAJIOB; 2 - TOHKOMITIEHCHPOBAHHBIN PETYJSTOP POMKOCTH;
3 - 1-i Kackaj npenBapUTENBHONO YCHIIEHUs; 4 - KOMMYTAaTOpP YaCTOTHBIX XapaKTEPHCTHK
(knaur-perucTp) ; 5 - 670K MIaBHBIX perynMpoBok TeMbpa; 6 - 2-i Kackaj NPeBapHTETbHONO
ycuieHus; 7 - peryastop crepeofananca; 8 - cxema TOYHOit yCTaHOBKM crepeobananca; 9
- MHAMKATOP TOYHOI ycTaHOBKHM cTepeobananca; /0 - dbasounseprop; 11,12 - npepoxoHeuHsId
(npa¥iBepHblit) Kackan; /3, /4 - nByXTaKTHbIN OKOHEYHbIN Kackan (myiunysut); 15 - BoIXOAHOM
TpaHcdopMaTop; 16 - CXeMa HHAMKATOPa NEPErpy3ku yeunurens; 17.- HHIUKATOPbI neper-
py3ku; I8 - axycruueckas cucrema; 19.- aHomHbii BuinpsMuTens 250 B; 20 - aHopHbii
BuinpaMuTens 150 B; 27 - spinpamurens vHaukaTopa crepeobananica 250 B; 22 - penevinbiit
BeinpsaMuTens 27 B; 23,24 - BeINPAMUTENM CXEMbI MHAMKALMM neperpysxu +12 u -12 B;
25-27 - sbimpaMuTenu ueneit Hakana 6 B; 28 - cunosoit Tpancdopmartop (aHoaHbiit); 29 -
cunoBoit TpaHcopMaTop (HaKaNbHBIN)

3aMeHuThL ApaiisepHuie tpuogw OC3II na Gosee mommubie 6C19IT Ges
MEPENEeNKH CXeMH (He CYMTas, pasyMeercs, H3MEHeHHs pacnaiku JaM-
TOBBIX TTAHEJICK) .

Ho naxe u B ucxogHom BapuanTe ¢ namnamu 61127C nanvume gpai-
BEPHOTO Kackaaa OnaroTBOPHO CKA3HBAETCH HA KAYECTBE YCHJIMTENS,
TMIOCKOJIBKY TO3BOJISIET 63 moTepy OGMIEr0 YCHICHHS OXBATHUTh KaXIbIi
kackan 6osiee ry6oko0it OTpHLATEIBHOM 00PaTHOM CBA3BIO.

OxoHeunnii Kackaa coOpaH Mo yabTpaTMHEHHOW CXeMe, B KOTOPOit
9KPaHUPYIOLIAs CETKA COEAWHSETCS HE € IUTFOCOM MCTOYHHKA aHOAHOTO
MUTAHUS, 4 IOAKJIOYEHA K OTBOY MEPBHYHONH OOMOTKM BRIXOHOTO TPaH-
copmaropa. Takaa cxeMa SBASETCS KaK Obl MPOMEXYTOYHOM MEXIY
MEHTOAHBM ¥ TPHOXHHM BKJIIOUEHHUEM JIAMITH (IKPAHHUPYIOIIAS CETKa CO-
eIHHEHA C AaHOAOM) .

[Tpu TakoM BKAIOYEHHUH JIAMIIA COEOWHSAET BCE HOCTOMHCTBA OKOHEY-
HOIO TIEHTORA ¥ OKOHEYHOINO TPHOAA: AHOAHO-CETOYHAS XapaKkTepUCTHKA
CTAHOBHTCH MCEKJIOYHTENRHO TPAMOJUMHCHHOM (OTCHOAA W Ha3BaHHE
pexuMa - YJAbTPaJMHEHHHI), uT0 o0ecrneynBaer MHHHMAJIbHBIE
HEJIMHEHHBIE MCKAXEHHWY MPH 3HAYMTC/JIBHOM pa3Maxe aHOMHOIO TOKa,
AHOTHOE HANPSXEHNE U3MEHSIETCS B MEHBIIHX TIPEAEIax, a KPYTH3HA Xa-
PAKTEPHCTHKHM, BXOAHOE CONPOTHBJEHHME H KOddDdHuMeHT
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yCHIEHHS JTMIIb HEMHOTO YCTYNaioT KJIACCMYECKON MEHTOHHOH cxeMme
BKJTIOUEHHS.

B coueTaHnM ¢ TPUMEHCHHMEM KJIacca YCHJIEHHMS A 3TO MO3BOJISET Ha
ABYX JlaMnax THNA 61127C TOMTYYHTh HCHCKAXCHHYIO (xooppunmenT
HenuHeHHbX uckaxenui Menee 1%) Brixonnyo mommHoctpk 12...15 Br B
KaXJ0M KaHase (PaKTHYECKH BO BCEM TMATIa30HE BOCTIPOM3BOANMBIX Yac-
TOT.chonHo YCHJINTENb Pasfie/IeH Ha HECKOIBKO (DYHKIHOHAIBHBIX 60-
xos. [IpH 5TOM M KOHCTPYKTMBHOE WCHOJHEHHME B 3HAUMTENBHON Mepe
MOBTOPSET 3TO AEJEHHE, YTO HAMHOTO YTIPOUIAET TPONECC HACTPOHKH M
peryJTMpoBKH YCHAHTCIIA B LECJIOM. .

IMepsbiit 010k BKJIIOYAET ABE OKOHEYHHIE JIAMITH, BHIXONXHOH TpaHC-
dopmaTop, ABE JaMIBl MPEAOKOHEYHOr0 (ApaiBEPHOIO) KaCKana U OfHY
namny (nsoitHoi TpHox) dasouMHBEpCHOro Kackaga. Hamomuum, uto 310
KacaeTcs JIMIIb OQHOTO KaHajia, a B PEabHOM CTEPEOYCHJIMTENE TAKUX
TIOJTHOCTBIO HAGHTHYHBIX 6/I0KOB OyneT ABa.

Bropoit 610k mipencraBasieT coGOH ABYXKACKagHHWIM YCHIHTENb Ha-
npsixeHns (pefBapUTENbHBIN YCHINTEND), COOPAHHBIM HA ONHOM ABOR-
aoM tpuone tuna 6HI1II. Mexny BeixomoM mepsoro Kackama M BXOOOM
BTOPOTO BKJIIOUEH TPETHIA, KOHCTPYKTHBHO 060co0aeHHEM 610K ~ 610K
peryaaTopos TemOpa miu knanr-peructp. Oba kackana npensapuTeabHO-
TO YCHJICHVS BHITOJTHEHH IO CAMOW 3JIEMEHTAPHOM PE3UCTURHOM CXEME C
o0mMUM KATOAOM H OXBAaUEHH N1y OOKOM-OTPULIATENBHOM 00paTHOM CBA3HIO
no ToKy. IToMHMO 3TOrO BTOpPOIf KACKa[ BKJIIOUCH B TICT/IIO0 AOMOJHUTEIb-
HOHM OTPHUATE/NbHOM O0paTHOM CBA3M MO HANPSXKEHWUIO, CHUMAEMOMY C
BTOPHYHON OOMOTKH BBHIXOHOIO TpaHcopmaropa.

Tpetnit 6ok - peryasropsl TeM6pa - npeacrasaser coboit camocTod-
TEJbHBINA KOHCTPYKTHBHO 3aKOHUYEHHBIM Y3€/, CONEPXaliil KHOIMOUHBIH
nepexaoyaTens poga paboTe (KJIAHM-PerncTp) Ha MSTh MOJOXKCHMIM,
YETHPE MJIABHHX peryJjsropa TemOpa M peryasTop crepeobasanca. Bes
KOHCTPYKIMS 2TOr0 0y0Ka 3aKJII0UEHA B IIYXOH 3amasHHBI KeCTIHOH
KOpNyC-9KpaH, CBA3b OJ0Ka C BXOAHOM JIAMIIOM OCYWICCTB/JIEHA OJK-
PaHUpOBaHHLIMU mposoaamu. [1poBosa 9TH BBINOJHCHH CICUHABHBIM
o6pa3som 1 ocobo pacnasHeL.

Yerseprriii 610K - peryasTop rpoMkocTd. OH COREPXMUT CHBOCHHLIIM
NOTCHI{HOMETP € KPHBOH B M meyaTHyI0 m1aTy ¢ 2ICMEHTAMM CXEMBI TOH-
KoMnencauuu. OH Hariyxo 3aJKpaHWPOBAH B OTAENBHOM KOPIIYCE.
JKpaHMPOBaHHKE MPOBOAA OT ITOrO 670KA MAYT K BXOXHHM PazbeMaM
YCHIIMTE/IA Yepes NATHN OTAEHbHBIN OJI0K - 60K KOMMYTALHK KaHAJIOB,
4 TaKXKe K CeTKaM JaMn nepeoro (BXOAHOTO) KacKaaa MpEARapUTESbHOTO
ycuaurens,

Isreiii - Gnok KOMMYTaUMKM KAHAIOB - NPEACTABASET COOON KHOMOY-
HbI nepexkauarens Tana [12K ¢ TpeMs B3aMMO3aBUCHMBIMH TPy NINAMH.

H MO03BOASET BKJKOYATE OMH JIEBHIM KAHAJ NPH 3aKOPOUCHHOM BXOJE
TIPABONO, OAMH MPABMI KAHA NPH 3aKOPOYEHHOM BXOJE JIeBOro, 00a ka-
Hana Bpoze B pexume "Crepeo” MM ABA KaHA/IA NAPAIENBHO B PEXHME

Mono". Brok Tmare/ibHO 9KPAHHPOBAH.

lectoit 6nok - curosoit. OH COCTOMT U3 OJHOTO MJIM ABYX CHJIOBHIX
TPaHCHOPMATOPOB, NBYX AHONHBIX BHNpPAMHUTENEH Ha Hanpskenns 270 u

B, aByx nakanpHeix BEMpAMUTENEH, JBYX pe3oHaHCHEX [1-006pa3-
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HHEX (PMJIBTPOB BHICOKOTO HANIPSXKEHWS, IBYX BHIPSIMHUTENEH C BHIXOIOM
+12 u -12 B, otaensHoro craborounoro einpsMuteas Ha 250 B mna ycr-
pOMCTBA MHAMKAUMH TOYHOTO CTEpPeo0asaHca M OHOIO PeseHHOr0 BHI-
npsamurend Ha 27 B. Ecnu paguomoOuTens B DaasHEHIIEM NPEANOIATAET
MOIM(HUMPOBATE YCHIWTENb (HANPHMEDP, YBEIMUYHUTE BHIXOOHYI MOII-
HocTe 0 50 BT), eMy chaemyer CHJIOBOi GJIOK BHIMOJHHTE MO BTOPOMY
BAPMAHTY C ABYMS CHJIOBHIMHM TPAaHC(OPMATODAMH: ONHHM AHOOHBIM M
OIHWM HAaKa/NbHbIM. BapuaHT Takoro 610Ka GyaeT OnMcan najbuie.

CenbMo#t GJIOK COCTOMT M3 OTAETbHOM NEYATHOM ILTATH-CXEMBI, TTPE-
HA3HAUEHHOM AJIS BH3Ya/IbHOM HHAMKALMM TOYHOro crepeobananca. On
CONEPXHT ONTHYECKMH MHOMKATOP HAacTpoku Ha jamne OE3IT n
00C1yXXMBAIOMEE €ro YCTPOWCTBO, BHIMOJHEHHOE HA TPAH3HMCTOpAX W
auonmax.

Bocemoit 610Kk TPUHUMITHANBHO K cxeMe Y3U HMKAaKOro OTHOIIEHHS
HE UMEET M IIPEACTABASET COOOH CEPBUCHOE YCTPOMCTBO AJIst OIEPATUBHO-
IO KOHTPOJIS. OCHOBHBX PEXHMOB YCHJIUTENS B HanboJIEE OTBETCTBEHHBIX
TOYKax cxembl. [IpaBia, HaJMmuMe TAaKoro 610Ka MHOTOKPATHO YNPOLLAeT
MIPOLECC MEPBHYHOM PETYJIMPOBKH M HACTPOHKH COOPAHHONO YCUJTHUTEIS,
a TakXe MMO3BOJSET B JII0OO0 MOMEHT, HE MPepbiBast paboTH YCUWIHTENS U
Daxe HE OTKPHBAS €r0 3afHel CTEHKH, OCYIIECTBJSTH KOHTDOJIb
SNIEKTPHYECKHX PEXHMMOB M MAPaMETPOB MOUTH BCEX JIAMIN M KacKaJoB.
Tax uTo pagHOAOOUTEND JOXEH CPa3y PEnTh IIs celst, HyXeH WK He
HYXEH MY TaKOH 6JIOK, W C/TH HE HYXEH, TO MOXHO CMEJIO NPONyCTHTh
€T0 OTMYCaHHE,

PaccmoTtpum paboty kaxgoro 6ioka. Mrak, 610k mepauiii.

OKOHEYHBIN YCUJIMUTEJND, IPANBEPHI
U ®A30UHBEPTOP

Bepuemcs k Bonpocy 06 MCNONE30BAHMM JIaMNI B OKOHEUHOM
kackane. Cxema (puc. 6) BHINOMHCHA HA OTEUCCTBEHHHBIX BHIXOTHBIX
Jy4yeBHX terpomax thuna 6I127C, xoTopuie paHee B OHITOBOII paguMoa-
nnapatype He MPUMEHSUTHCh. JTa JaMna pa3paboTaHa M BHITIOJHEHA
KaK nosHsi ananor Hemenxoit samns EL-34, koropas, HanpoTtus, no-
CTATOYHO MWMPOKO TNpumeHsnace Ha 3anape. Jlamma EL-34 mmeer
NMPEKPACHBIE XapAKTEPUCTHKH M OTJHYHO 3apeKOMeHaoBana cels
MMEHHO B KA4YECTBE OKOHEYHOH NMpPH YJbTPANHHENHON CXeMe BKJIIO-
yenns. OHA HCKIIOYMTENIBHO HANEXHA B IKCIUIyaTauuH, A0JIrOBEYHa,
HE CKJOHHA XK CaMoBO30YXIEHHIO HAa YJbTPa3BYKOBHX YACTOTAX M
MPaKTHYECKH HE NOOBEPXCHA NOSRJICHHIO TEPMOTOKA B LCNH YNIPABJIS-
OMENR CETKH.

Yro xe KacaeTcs HAWEro oreyecTseHHoro aanora 6I127C, 1o B
OTHOIICHMH HETO OYCHb CTPABEIVIMBO MOMYJSIPHOE CETOOHS H3PCUCHHE:
"Xorenu xak jsyuyine, a MOTYUMIOCh KaK Bcerma”. Jleso B ToM, uTto, He-
CMOTPS HAa MOJHYK HMAESHTHYHOCTh KOHCTPYKLMH M OTHHAKOBOCTb BCEX
NACTIOPTHHIX IEKTPUYECKUX JaHHBIX, HAIUA JIaMMa 1o cpasHennio ¢ EL-
34 u3-3a cnenuUKH TEXHOJIOrHN OTEYECTBEHHOTO JAMIIOBOTO MPOH3BOA-~
CTBa MMCET PHJ CYMIECTBEHHHX HegocTaTkoB. M B mepryio ouepens - 310
MOBBIIEHHAS KDATHUHOCTD K PEXHMAM ITMTAHHS.
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3a 9TMM CTOMT BEChMa NpO3aMyHas MPUUYMHA: TIPH OTKAUKE BO3AYXa
u3 BasutoHa NaMIibl OCTATOYHBIM BO3OYX B HEH OKA3HBAETCH CHNBHO 3a-
rPI3HEHHBIM LIEXOBOM MEBUTBIO, CaXei M MapaMH Macjaa OT BAKYYMHOro
Hacoca. B pedynabrate Aaxe npu ManeHmeM nCpekaac WM NCpCrpese
KOHCTPYKUMH BHYTPH Oajsiona (Hanpumep, H3-3a HeaddexThsHOrO
BHCHIHETO OX/IaXAcHUs 0a/ioHa) BO3HHKAET TEPMOTOK YINPaBASIOMCH
CETKH, NNOJTHOCTBIO HAPYIIAIOMMA HOPMATBHEM PCXKUAM PabOTH JaMIIHL.

NPYroit CTOpPOHBI, [daXe CaMblii HE3HAUMTCHBHBIA HETOKAN
NPUBOIMT K COBEPIIEHHO HENOMYCTHMOMY DA3PEXEHHK "DIEKTPOHHOIO
obmaka" BOKpYr KaTona M, Kak CJIEACTBHE, - BHPHIBAHHIO AKTHBHOW Mac-
CH C TIOBEPXHOCTH KATOAA IOJEM BBHICOKONO AHOMHONO HAMPSXKEHHL.
VIMeHHO 3T0 noc/ienHee 00CTOATENBCTBO BHHYXAAET BBECTH B YCHIIMTEN
penciiHOe YCTPOMCTBO, 3aACPKHUBAIOMICE MMONAYy AHONHOTO HAMPSXKEHHI
Ha OKOHCYHBIC JIAMMBI K0 TOMHOTO TIPOTPEBA MX KATONOB TMOCJEC BKJIKO-
YEHHUS YCHJIMTEIS.

W3 ckazaHHOro OYEBHAHO, UTO JyYLIe BCErO MOCTapaThest MPHOdpecTH
aamnul EL-34. Ecam Xxe Takxo# BO3MOXHOCTH HET, TO J/IS OQHOIO DK3EMII-
JIpa ycunuTess morpebyrorcs Kak MUHUMYM wecTh aamn 6[127C: no ase
pabouMx B KaXAbl M3 CTEPEOKAHAJIOB M MO OJHOIM 3aMACHOM HA Cyyau
BO3MOXKHOIO BHIXOA M3 CTPOS ONHOM M3 pabounx samm.

B oTHOMIEHMH OCTANBHBIX JAMM AEA0 OOCTOMT 3HAUMTEIbLHO npoiie. B
ApaiBepe C ONMHAKOBHIM YCITIEXOM MOXHO HCTIONBH30BaTh KAk TPHOXH
6C3I1, tak m 6C4II, oTivuamOmMECs B OCHOBHOM IOKOJCBKAMM.
TonGupats u oTOMPATH 3TM NaMIIBL HE HYXHO, YCTO HE CKAXEIWb O JaM-
max 6H1I1 u 6H2I1, npepHa3HAUCHHBIX /IS HCIOIB30BAHHA BO BXOAHOM
Kackane. 3nece W3-33 3HAYMTENBHOM YTCUKH B IICTIH KaTOX-HAKAJ BHYTPH
JIaMITbl €¢ AHOAHBINW TOK OKAa3BBACTCS NMpoMony. 1HposaH yacroroi S0 I,
YTO MPAKTHYCCKU HE TIO3BOJISCT YMCHBIUKTH YPOBEHb COOCTBEHHOTO hoHa
YCHJIMTENS HUXKE ONpefeseHHOrO Iopora.

B onuceiBaeMbix yCHIRTENSX A8 GopbOH C TUM JBIEHHCM NPUHSITH
CneuMaJbHBE MEPH, O KOTOpHIX OyneT pacckasano panbuie. Tem He Mme-
HEe TNIPH OKOHUYATE/JBHOM PEry/JIMpOBKE YCHAHTENS JXXEJATEJbHO HMMCTH
LWIECTH-BOCEMB JKIEMILIAPOB ITHX AaMI. DTO HEOOXOHMMO /I TOrO, YTO-
6B MOXHO BBIN0 MO (PAKTHUYECKOMY OCTATOUHOMY YPOBHIO (poHA 0TOOpaTh
M3 HHX JIBE HAUTYULIHE.

Teneps HenocpeaCTBEHHO 00 ocodeHHOCTAX CxeMbi. IIpexne Bcero
caenyet odOpaTHTh BHHMaHue Ha peanctopst R18, R19, R30 u R31 B anon-
HBEIX LENAX OKOHCUHBIX M TpenoKoHeuHwx Jjamn. K ycmnureno onm
HUKAKOIO OTHOLIEHHS HE MMEIOT M NPEIHA3HAYCHH A1l CepBUCHOTO 0J10-
Ka (/19 ONEPaTHBHONO KOHTPOJS aHOAHBIX TokoB jgamn 61127C u 6C311).
Ecru  papuonwoGurens HE CcOOHpaeTCs BBOOHTE B KOHCTPYKIMIO
YCHAWTENS CEPBMCHHM 010K, TO 3TH PE3MCTOPH CHEAyeT Cpa3y Xe
HMCKJIIOUMTD H3 CXEMBI (3AKOPOTHTH).

- Jlance cmemyeT OCTAHOBHTECH HA PCTYJHPOBOYHHEIX (YCTAHOBOYHKIX)
peaucropax R28 u R29. Crporo roeops, BMECTO HMX BIIOJIHE MOXHO yCTa-
HOBMTH COOTBETCTBYIOIINE MO MOIIHOCTH MOCTOSHHBIC PC3HCTOPHI, TMOC-
KOABKY MX CONPOTHBACHMS npuaercs mnopbupate OmMH pa3 mnpu
TNEPBHYHOM pEry/IMpOBKE YCHAMTENS, Aa €Ie NpPH 3aMEHE OKOHCUHBIX
aamn, B atom ciyuae norpebyrorcs pesucropsl € gonyckom 1%, a cam
npouecc noabopa COMPOTMBJAEHMM 3THX PE3UCTOPOB moTpebyer
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3HAYHTEIBHBIX YCWIHI M 3a/iMET MHOTO BPEMEHH, NIOCKOJIBKY €ro IpHie-
1CSl IOBTOPSTE MHOTOKPATHO, NOCTENEHHO MPAOAMXKAACh K ONITUMABHO-
my 3HaueHnio. ITosromy OCTaB/ISEM DPEUICHHE ITOTO BOMPOCA HA YCMOT-

HHE KOHCTPYKTOPA, XOT4 CO CBOCH CTOPOHBI aBTOP HACTOATENBHO PEKO-
MeHAYET COXPaHATh PETYIHPOBOYHBIE IIOTEHHOMETPHL.

B nousTHe "OKOHEUHHN YCHINTENR" HAMH BKJIKOUEH U (asoHHBEpCc-
Hblit xackan Ha namme 6H2TT, xaxaplit B3 TPUOZOB KOTOPOrO IO CYLIECTBY
gBAFETCA JAONOJHHTEJIBHBM MPOMEXYTOYHLIM yCPUIHTCJ’IEM MEXIY BTO-
pBIM KacKagoM u apaiisepomM. [1pn atoM aessif (110 CxeMe) TPHOX MpocTo
YCH/IMBAET HANPSKEHWE CMIHana, a Mpaewil nepesopaumBact ¢asy
curHana Ha 180° m sarem ycuameaer ero. ITockosnbky B 3TOM Cayuae
CHrHaJ (baKTH‘-IE’,Cl(H YCHIHUBACTCHA ABAXKIH, €ro HCO(’)XOIIHMO YMEHBIIHTH
Ha BEJIMYMHY, PaBHYI0 K03ddHUHEHTY yCHICHHS oaHOrO TpHOAA. JTa 3a-
gaua peuracTcs TYTEM BKJIKOYCHHS AOTMOJHMTEABHOTO YCTaHOBOUHOIO
noreHuuoMeTpa R8 B uenp ceTku npasoro TpHoaa.

Pe3ncropsl aBTOMATHYECKOrO CMELIEHHS B KaTOAaX O0EMX JIaMmIl He
IYHTHPYIOTCS KOHICHCATOPAMH, CO3AaBas TEM CAMBIM LIHPOKOIOJIOCHYIO
"!aCTOTHO-HEBaBPICHMYIO OTlelaTC?[bHYIO o6paTHy10 CBA3b IO TOKY.

W nakonen, BeixoaHoi tpancdopmaTop, ITockonpky Bonpocam Haro-
TOBJICHUS BBHIXOAHBIX TPAHC(HOPMATOPOB B KHHUIE TTOCBSALLICHA OTAEIbHAS
r71aBa, MBI ONTYCTHM 3[CCh €10 OMMCAHHWE, TeM Boaee He MCKITIYEHO, YT
HEKOTOPBIE YNTATEAM, HC CymeB npuobpectu samnbl EL-34 unu 6I127C,
OyayT nenarb OKOHCUHbIA Kackam Ha JaMmax, OIS KOTOPBIX BHIXOXHOM
TpaHcOPMATOP OKAXKETCH COBCEM HHBIM.

NPEOBAPUTEJIbHBIN IBY XKACKAIHBIN
YCUJIMTEJb HAITPAXEHWUSA

Dror ycwintens cobpan Ha msoitHoM tpuome 6HIIT mo cxeme
(prc. 7) ¢ oBUMM KATOAOM M PE3UCTHBHOM YACTOTHO-HE3ABUCHMOI HATPY3-
Ko, MakTHUECKOro YCHICHUS 1aXe OAHOIO KACKana Ha camoMm acsie Gonee
UECM JOCTATOYHO And (ﬁCCHCl{CHHﬁ Ba,l'laHHOI‘/'I YYBCTBHTC/IBHOCTH YCHIMTENRA
¢ Bxona (okono 100 MB). ITocae nepsoro Kackaga B CxeMy BKJIIOUEH GJOK
perynupopok TemOpa ¢ riyOumoi perysuposku +14 nb wu "ypasHuBa-
JOLIMMH" JETUTEISIMH B KJIAHI-PErUCTPE, YTO NMPHBOAMUT K AOTIOTHHTE/BHON
IOByKpaTHOU rnorepe curHana. [loMuMo 3Toro Ha BXOOE YCHIMTENS NpUME-
HEH TOHKOMITCHCHPOBAHHHIH PEryISTOP FPOMKOCTH, BbIMOJHEHHBIH MO He-
TPanHUMOHHOH cxeme, "cbegaooumi” 6...12 nB. B pesynbrate mis
KOMIIEHCAIMH BCEX TMEPCUHC/IEHHBIX IMOTEPH NMPHUXOIATCA BBOAMTH BTOPOM
Kackag ycwienns Hanpsxennsd. 00a kackaga oxBauyeHsl OTPULATEIBHOM
PATHOH CBS3BIO MO TOKY M3-33 HANIWYHMS HEGJIOKMPOBAHHBIX PE3UCTOPOB
R2 u R10 apromaTMueckoro cMcuieHHs B LENAX KaTomos. TToMumo aToro
BT(‘)'poﬁ KacKag AOMOMHUTE/IPHO BKIIOUCH B NETJI0 OTPHLATEABHON 00paT-
HOH CBA3M MO HANPAXEHHIO, OXBaTHIBAKINCH (hba3oMHBEPTOp, HpadBEp H
OKOHEYHbIH Kackaa, HanpskeHue oOpaTHOI CBSI3H OIS 3TOH METJIH CHAMA-
€TCA ¢ BTOPMUHOI OGMOTKM BBIXOAHOIO TPAHCHOPMATOpPa H MOAGHPAETCH B
Npougcce peryIMpoBKH ycranrend norexumomctrpoM R35 (cM. puc. 6). Ha
PHC. 8 npuBeneH yCPTEX MEYATHOM TLIATH YCHIMTENS, HA pUC. 9 NokasaHo
Pacnonoxenne feraseit Ha mare.
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PaccmoTpum noppobree Bonpoc o ¢one ¢ uacroroit 50 I'u, Bozuukao-
IIEM B LIETIH HAKAJI-KATOJ TIEPBOM JIAMITH, O UEM YK€ YIIOMMHA/IOCh PaHb-
ure, H 0 Mepax GopsOsl ¢ 3THM gBsieHHeM. JI19 3TOro Ham noTpedyercs mo-
CKOHANBHO pas3oldparhcs B (H3nKe mpomcxoasguiero npouecca. Pacc-
MOTpPHUM cXeMy Ha pHc. 10,a.

Y moboii naMibl MeXAy HHTBI0 HAKala M KaTONOM HMEETCS
CONPOTHBJIEHHE YTEUKH, 3HAUEHHE KOTOPOro KoiebieTcs OT COTEH KHI0-
OM 10 HECKOJMIBKHX MeraoM. [Ipenmonoxxum, uto 3to conporusicHue Oy-
aer 470 kOm (ua puc. 10,6 nokasaHa IXKBHBAJICHTHAS CXEMA LIEMTH HAKAT-
KaTof, I7ie BHyTPEHHEE COMPOTHB/ICHHE yTeYKH 0003HaueHo yepes Ryy).
Bnaromaps MMeOmIEMyCd Ha KAaTOOE IOJOXHTEIBHOMY IIOTEHLAANY
OTHOCHUTENBHO IIACCH (HANPAXKEHHE ABTOMATHYECKOrD cMemeHus +2 B)
YUYaCTOK HAKaI-KaTOA MOXHO PACCMATPHBATH KAK TMPOBOAAINMEN OTKPHI-
TBIA AMOJ C BHYTPEHHHUM COIIDOTHB/ICHHEM, PABHBIM RyT. Yepes ator nuox
no uend oOMOTKA HAKala - MPOMEXYTOK HAKA/I-KaTof - PE3UCTOpP aBTO-
MAaTHYECKOrO CMEIICHMS - BTOPOi KOHELl 00MOTKH Hakasia noteyeT ToK, U
HanmpsxeHne obOmotkm (6,3 B) oxaxerca nonmeseHHBIM  Ha
COMpOTHB/ICHHAX Ryr ¥ Ry B orHOWEHMK 100:1. ’

Wnaue rosops, K CONMPOTHB/IEHHIO ABTOMATHYECKOTO CMEIIECHHS OKa-
XKETCsd NPHIOKEHO NMAPA3HTHOE INEPEMEHHOE HANPSXEHME YACTOTOM
50 Tu v 3nauenuem 6,3:100 = 0,063 B. 310 HanpsxeHHE, BBEACHHOE
TOC/IEIOBATE/IBHO B AHONHYIO LIETh JIAMIB, YCHJIHTCA BCEMH TOC/IENy-
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Puc. 7. CxeMa npegsapHTeibHONO ABYXKACKAAHONO YCHINTENS HAMPSKEHUS
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Puc. 8. IleuyaTnas miara npeiBapyTeIbHONO YCHIMTENS
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Puc. 9. Pacnosioxenue aetaseit Ha 1MeyaTHOM ruarte
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Puc.10. Cxema BosHuxHosenua dona 50 T B nepsom Puc.11. Cxema nopaencHus
Kackaae yCwauTens Hanpsxenns dona 50 I'u B riepsoM kackazue

IOIMMH KAaCKaZAMH M CO34ACT HA BBIXOAE YCHJIMTENS 3aMETHOE HAnpd-
xeHue ¢dora. Ecniu mpu 3TOM ydecThb, UTO MIOJAE3HOE HATIPSXKEHHUE CUTHA-
J1a Ha Bxofe ycunutens cocrasaser 100...200 mB, To okaxercs, uTo oTOT
NOJE3HB CHMFHAJ BCEro JIMUIb BABOC MM BTpoe OoJibllie mapa3uTHOroO
¢ona.

YrobBl yCTPaHWTh IPOHHKHOBEHME (DOHA M3 LN HAKAJa, J0CTATOY-
HO HAPYWIHTH MPOBOAUMOCTH TAPA3HTHOIO AHOAA HAKAI-KATON. JTO MOX-
HO CAE/aTh, TTOAB HA HATH HAKAJA TIOJIOKHTE/IbHBIH MOTEHLMA, TTPCBBI-
HIAK0MM HATTPSKCHHE aBTOMATHYECKOro cMenieHns. Oaun W3 BapHAHTOB
TAKOM CXeMH TpeACTaBaAcH Ha puc. 11. llens Hakana naMnsl 3aeCk HC CO-
enuMHeHa ¢ waccH. [TonoXuTeabHbIi NOTCHUMAN HA HAKAJ JAMITH OXACT-
C# OT JOMOJHUTENBHOTO NEJMTENS HANPSKCHAS Yepe3 OaaHCHPOBOUHBIH
MOTEHUMOMETP, € TNOMOLIBIO KOTOPOrO TNPH DEryJIHPOBKE YCHIMTENS
A0OMBAKOTCH MUHUMAJIBHO BO3MOXHOTO YPOBHS (oHa.

HMmMenHo Tak u cuenaHo B HameM ycuiurene., [locrosHHoe Hanpd-
xenue +27 B B uenb Hakana BBOJUTCH OT OTHAE/JBHOINO PEJICHHOIO Bbi-
NpAMHUTENS, THTAIOUICIO ABA KOMMYTALMOHHBIX pesie, a CaMO Hanps-
XKCHHME HAKaNa NMPEeIRaPUTCABHO BHINPAMASETCS AUOAHBIM MOCTOM B 6.10-
K€ MHTaHUs M (QWIBTPYCTCH OKCHAHBIM KOHAECHCATOPOM OOABLIOH
emkoctrn (4000 mx®d), OnTuMmansHoe nonoxeHue 6aaHCHPOBOYHOIO
NOTCHUMOMCTpA NOAOMPAIOT TNPH  OKOHUATENbHOM  PCTYJHPOBKE
ycuaurens no MuauMyMy doHa Ha cro Beixoae. Caenyer HanoOMHUTB, YTO
yPOBeHB 9T0T0 (hoHA BeChbMA HE3HAUMTENCH, TIO3TOMY M3MEPATH €ro cie-
AYCT JAMNOBEIM MHJ/IMBOJILTMETPOM CO IIKaJa0d He Gonce 5 MB, a cuie
ayume - ocuwnnorpadoMm, Ha skpaHe kotoporo ¢ou ¢ wacroroit 50 I'y
SIRHO BBIAENSIETCS CPEXH APYTHX HABOXOK M IIYMOB.

BJIOK PETYJIMPOBKU TEMBPA U KJTAHI™-PETHCTP

Cxema perysmposku TemOpa B OMMCHIBAEMOM  YCHJINTEJIE
COCTOMT W3 UYETHIpEX MJIABHBEIX PETYJSTOPOB M YECThIPEXTO3HLIMOHHOTO
KOMMYTATOPa - KJaHT-perucTpa, GopMHUPYIOILIErO YeTHPe (PUKCHPOBaH-
HBIC YaCTOTHRE xapakTepuctuku Y34, O6e uacTH CXCMBI KOHCTPYKTHBHO
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ofpenHEHH B 00mumit 610K, THIATENEHO KPAHMPOBAHHBIH M COCNMHS-
mmHﬁCﬂ C nNpeaBapUTE/IbHBM YCHUTATE/IEM MOMEXO33MHIIEHHMMHA TIPO-
BOAMH.

s Gosee THOKON peryMpoBKH ¥ PACIIMPEHHS BO3MOXHOCTH BHGO-

ONTHMAJIBHOH (OPMB CKBO3HOM aMIUIMTYJHO-UACTOTHOM Xapak-
TEpPUCTHKH YCHJIHTENA BeCh pabounit nuanason ot 20 I'u no 30 xI'u pas-
JeIeH HA ueTeipe ofnacTu, B Mpeaenax KOTOPHX peryaupoBka Tembpa
OCYIIECTB/ISETCS OTACABHBIM TOTEHUMOMETPOM. [lepBBii yyacTok oxea-
repaeT YacrotH 20...100 I'u, sropost - 100 T'u...1 xu, tperwit - 1 ...8
k' ® yerseptwii - 8...20 xI'u, B npenenax ceoeit o6nacT perynstops
H3MEHII0T yposeHb curaana Ha +10...14 gb. Ilpu cpenneM momoxeHnn
BCEX PpETYJSTOPOB O0OwW@s 4YacToTHAs XapakTepUCTHMKA YCHIMTENs
OTHOCHTENBHO TMHEHHA BO BCEM paboueM quanasoHe.

Jng nNOBHIIEHMS KOMGOPTHOCTH TONB30BAHMS YCHWIMTENIEM B HEM
MIOMHMMO TUIABHBIX PETY/ISITOPOB TEMOpa MMEETCS KJIAHT-PErUCTp, MO3BOSA-
JOIMI YCTAHABIMBATH 3apaHee C(OPMHPOBAHHHE YACTOTHHE Xapak-
TEPUCTHKH TIPOCTHIM HAXATHEM Ha OOHY M3 YEeThIPEX KIABHLI TIePEKJIIOYa-
tenst, XapakTepucTuky 3apaHee c(hOPMHPOBAHE TAKMM 00pa30oM, UTO COOT-
BETCTBYIOT Hanbosiee THITMYHBIM (POPMaM 3BYKOBBIX TIPOTPaMM. DTH Xapak-
TEPUCTHKH BECHMA YCJIOBHO M NMPOM3BOMBLHO Ha3eaHw "Peun”, "Konoepr”,
"Ixa3" u "UuruMm”. Oum mokasaHs Ha puc. 12, cooTBercTBylomue MM
NIPHHLMNHAAIBHEE CXEMH - HA puc. 13. CxeMa IIaBHHX Pery/asTopos Témo-
pa npusenena Ha puc. 14. Ha puc. 15 n3o6paxena neuatHas mwiata 6;10ka
KJIAHT-PEruCTpPa C Pa3MELIEHHEMM Ha HEM IETATAMHM | pacliaika nepexii-
yaress, a Ha puc. 16 - ero moaHag aneKTpUYECKad CXEMA.
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Puc.12. YactorHpie XAPAKTEPHUCTHKM (DUKCHPOBAHHBIX PEXKMMOB KNAHT-POVMCTpA
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Puc.14. Cxema nnaBHbIX peryasTtopos Tembpa

ITpu HaxaTun mobOi M3 UYETHpEX KAABMII BCE YETHPE MNJIABHBIX
peryisaTopa Tem0Opa OTKJIIOYAlOTCH, A TP HAXATHH TMATOM KHOMKH -
"Tem0Op m1aBHO" - BKIKOYAIOTCH.

Hukakux 9/1eKTPHYECKHX XHTPOCTEH B 0COOEHHOCTEHN ITA CXEMA HE
CONEPXHT, HO KOHCTPYKTHBHOE HCIIOJIHEHHE 3aCJIyXHBAeT CaMoro
TIIATEJbHOTO 3HANMK33. JTO CBA3aHO C TEM, YTO OT NMPABHABHOCTH H
rPpaMOTHOCTH 3TOT0 MCIOJNHEHMS 3aBUCAT YPOBEHb MHTEPMONy-
JIAUHOHHHX MCKaXEHNH M MHHHMAJbHO HOCTHXHMHEMH YPOBEHb C0OCT-
BEHHOTO tbona M HABOAOK, a CJIeOBATE/JbHO, MU DEaJbHHH
AMHAMHYECKHMI JHANA30H BCETO YCWIMTENS, SBIAAIOMMACT OTHMM H3
BaXHEHIIHUX €ro NapaMeTpoB.
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Ilna Toro 4toGbl TBEPHO ysICHMTH OOUW i JHOOBIX ycwiMTesIeH
APMHUMN  TPAMOTHOTO MOHTAXa, BHMMATEJBHO DACCMOTDHM  DHC. 17,
JUTIOCTPHPYIOIIMIA COSIMHEHME CETOUHOM IENM IAMITH C BXOTHBIM Pa3beMOM,
OTCTOSIIMM OT JIAMIB Ha HEKOTOPOM pacCTosHuH. Emie pa3 noguepkHeM, uTo
FPUHLUATT 3TOT OOLINIA 11t COEMHEHHS TOOHIX JBYX YYaCTKOB CXEMBI, OZTMH 3
KOTOpPHIX SIBJISIETCH MCTOYHHKOM CHTHAJIA, 4 APYTOH - IPHEMHMKOM.

10 MOTYT GHITH MUKPO(OH M JAaMIia YCHIMTENS MHKPO(hOHHOIO Kac-
KaAa, BXOZHOE THe310 MarHuTooHa 1 KOMMYTaTOp poia pabor i, kak
B HAIIEM CTyuae, Tepshie 8a kackana Y34 u 610k perysnsTopos TeMOpa.
[Ipu 5ToM ocofoe BHHMaHME CAEAYET 0GPaTUTh HA TO, YTO HCTOYHHKOM
CHTHANAa B AAHHOM CAyuyae IBASETCH AHON JIAMITH NEPBOro Kackana, a
NPHEMHHKOM CHTHA/a - CETKA JIaMIbl BTOPOTO Kackana M, CJIef0BaTeb-
HO, HUKAKHe 3a3eMJIEHHS BHYTPM DTOrO y4acTKa HeIonmyCTUMH, MHeMH
C7I0BaMM, BHYTPH HAIVIyXO 33a3eMJIEHHOIO METaJUIMYEeCKOro koprmyca 6110~
Ka peryjaTopoB TemBpa HM ogHA AeTaslb He NOIKHA 33a3eMJISTHCS HEMoC-
PEACTBEHHO HA WACCH WM 3JKPAHMPYKOIMH KOXYX, a TONBKO Ha
CHEIHAMIBHY0 XOPOLIO M30MPOBaHHYIO0 OT Kopnyca muHy. Cxa3aHHOe
WLTIOCTpHpyErca puc. 18,

Teneps 0 caMMX IKPAHMPOBAHHKIX TpoBoxax. Hu oquH M3 npoMbim-
JIEHHO BHIMYCKAEeMbIX THTIOB TIPOBOAOB B "UNCTOM" BHAE HAM HE MOJXOOMT.
Bce sKpaHMPOBAaHHBIE NPOBOIA IPHAETCA NEAaTh camocTogaTeasro. Jlena-
eTCq 3T0 Hec/oXHO. Ecnm BH BHMMATENIBHO MOCMOTPHTE HA pMc. 17, ToO
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Puc.18. ITpasuabHasg pacnaiika Hy€BbiX MPOBONOB M IKPAHUPYIOIMX OMNETOX BHYTDH
dyHkuroHaNbHbIX 610K0B

YBHIMTE, YTO BHYTPH SKPAHHUPYIOLICH OMJIETKH MOMEIIEHH ABA NPOBO-
xa: oauH 0003HAYEH TOHKMMHM JHHHAMH, APYroM - toactemu. Takoe
YCJIOBHOE pa3fiesieHue cooTBeTCTBYET hakTueckomy. JleicTBUTENBHO,
BCC OKPAHMPOBAHHBIE MMPOBOJA B HALIEM YCHWIMTENE BBIIONHEHBI MO
NPHHUKMIY KYK/JIbI-MAaTPEIIKH: BHYTPH OOBIYHOH META//IMYCCKOM IK-
PAHVPYIOIIEH ON/ICTKH MOMENICHH JIBa TPOBOAA PA3HOTO AWAMETpa -
OIVH TOHKHil (CHTHANBHHIM) 0043aTEABHO LBETHOH MHOTOXHIBHBIA B
xnozosnnnnonoﬁ WM (hTOPONIACTOBON H30AALNH CEYECHHEM 0,2...0,?5
MM*, IpYTOif TAKXC MHOTOXMWIBHHM, HO ceueHneM He MeHee 0,5 MM~ -
HyJeBOH, T.c. 3asemaseMbiii. O6a 3T mpoBoma BMecTe € 9K-
PaHWPYIOUICH OTLICTKOM MOMEIIEHH B M30THPYIOMMI XJAOPBUHHIOBHIH
YYJIOK. o

HacrositensHo pekoMeHayeM B3siTb 33 TNPaBHIO H  NPHCBOMTE
Pa3MUHBIM LENSM YCHIMTENsl ONpEJeTeHHbiE LBETA MPOBOAOB. Beibop
CAMHX IBCTOB MOXET OBITh NPoH3BOJIbHHIM. OH, KaK MpaBwio, 3aBHCHT OT
hak THUECKOrO ACCOPTHMEHTA MMEIOIMXCS TIPOBOJOB Y PAfHOIIOOUTENIS, HO
HEKOTOPERIX ITPABHIT BCE XE JIYY1Ie MPHIES PAKUBATHCS.

Tak, Bce HyJICBEIC ITPOBONA, MONIEXKAIUNE 3a3CMJICHHIO, JyYILUE Je-
JIaTh YEPHBIMH ¥ TOICTHIME (ceuennem 0,5...0,75 MM%), TTrocoBEIE TTPO-
BOJA BHINPAMHTENSN ~ KPACHBIMHM, 4 €C/TH BHIIPSAMHTE/ICH HCCKOJIBKO - TO
KpPAaCHbIMH, PO30OBBIMH H OPDAHXECBBIMH. BCE CHrHaJIbHBIE NPOBOAA OAHOIO
M3 CTCPEOKAHAJIOB - 3¢JICHBIMH, A APYTOTO - CHHUMH (MM ronyGniMu).
Ilenn nakana namm - 6enpMu W cepeimM. JITs uenei BCnoMoraTesib-
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HHX YCTPOMCTB M CHUCTEM MOXHO BHACINTh KOPHYHEBBIE, XEJTHIE,
CHPEHEBBIC HIM TOHKHE YCPHBIC,

Takoit MNOpAXOK HAMHOTO YHPOCTUT IPOLECC MOHTAXa H
UCKJIOUMT MYTAHULY NPHA pacraiike CXBOCHHBIX PETyJSTOPOB IpOM-
KOCTH ¥ TeMOpa (xakoi U3 NpOBONOB OT JIEBOrO KaHANa, KAKo# - OT
npaBoro).

Jna  caMOCTOATENIPHOTO M3TOTOBJCHHMA  JKPAHMPOBAHHHX  CO-
eNMHUTEIbHBIX Kalesiell HyXHO Jubo B3ATh "YHCTYIO" METAIHYECKYIO
OMNETKY, NGO CHATH €€ C MPOMBIMJIEHHOTO OIMHOYHOTO SKPaHH POBAHHO-
IO HOpOBOZA, 3aTeM IIPOAeTh B OIUIETKY ABA H30JMPOBAHHBIX IIPOBOAA
(OnWH TOHKHMH - CHTHaJIbHHM, APYTOH TOJICTHH - HYJIEBOH) H BCE 3TO BMe-
CT€ C OIUIETKON NPOTSAHYTh BHYTPh XJIOPBHHHJIOBOTO YYJIKA COOTBETCTBY-
IOMIETO AMAMETPA.

D10 MOXHO RMENMaTh ABYMS CMOCOOAMM: M3TOTABJHBATH KaXKABIH
OTAEJBHBIN KOHKPETHBIH [POBOX 3apaHee ONPEACSCHHOM MJIMHB HIH Xe
cpa3y 3arorosuth 10...15 M npoBona, a 3aTeM 0Tpe3aTh Mo Mepe Heol-
XOXMMOCTH KYCKH HYXHOH NMHBL. M3 MpakTHKH MOXHO CKa3aTh, 4YTO
BTOPOI CITOCO0 3HAYNTENBHO IKOHOMHUT BPEMSL. '

Jisi MOHTaXa HAKAJBHBIX LENel M CETEBBIX MPOBOAOB BHYTPh OAHOM
OMJIETKH TMOMEmAT o00a mpoBoma (MOXKHO OAHOIO ILBETA) HW TAKXE
H30JIMPYIOT OIUIETKY XJIOPBHHUIOBBIM YYJIKOM,

Teneps 00 YyNMOMMHABIIEHCS BBIE "HYJEBOM" IHMHE BHYTPH JK-
panuposanubix Onokos. Ecnu B Gnoke pasMemiaercs meyaTHas MJaTa ¢
PagMO3IEMEHTAMH, TO POJTh IIMHBI MOXKET BHITOJHATE OHA M3 MEYATHHX
nopoxex. OHa noKHA 6BITH KAK MOXHO WHPE.

Iis yMEHBIIEHNS €€ CONPOTHBICHUS KOPOXKY HAXO 3aNYAMTh H
HANadATh HA Hee CBEPXY MO BCeH QJIMHE OTPE30K roJIoro MegHoro, a
eme Jyume nocepeOpenHoro mposoga. Ecim Xe MOHTAX BHYTPH
6/10Ka He neYaTHBI, 3 HABECHOM (HANPUMED, HA KOMMYTAaUHOHHOM
NePexKYaTeNE), TO POJb WNHB MOXET BHIMOAHATE TAKOW Xe OoTpe-
30K T0JIOrO MpPOBONA, 3aKPEIIEHHBIH KOHUAMH HAa "X0JOCTHIX" BBIBO-
JAaX MEPEeKJIYATENS WK HA CIEHHANBHB X H30ASIMHOHHBIX OMOPHBIX
TOYKax.

YutuTe, YTO BCE CHTHAJIBHBIE MEXKACKAMHBIC H BXOIHBIE LEMH JaM-
MOBHIX YCHJMTENCH MMEIOT BXOIHBIC M BBIXOAHBIE COTIPOTHBJICHHS HA
OPAA0K OOIbIINE TPAHZHUCTOPHBIX M H3AMEPAIOTCH COTHAMH KIJIOOM U Mé-
raoMamu. B cB43u C 3THM CymeCTBEHHOE BJIMSHUE HA YACTOTHYIO Xapak-
Tepuctuky Y3UY HAuMHAIOT OKa3bIBaTh COOCTBEHHBIE EMKOCTH 3K-
pPaHMPOBAHHBIX TIPOBOMOB.

M3BecTHO, YTO 3Ta EMKOCTh APSMO TIPOMOPIHOHAIbHA AJHMHE K-
PaHMpPOBAHHOrO NMPOBOAA M 0OpPaTHO NMPONOPUMOHAILHA PACCTOSHHIO
OT BHYTpPEHHero mnpoBoga (Xuiaw) g0 omretkd. [losromy He
CTpEeMUTECh HMCMOONL30BATH COBPEMEHHBIE TOHKHE H CBEPXTOHKHE
(nmameTpoM 3, 2 n gaxe 1,5 MM) ¢UpDMECHHBIE 3KPAHMPOBAHHBIC
IIPOBOZA M MO BO3MOXHOCTH AEAaiTe 5KpAHMPOBAHHHE COENHHEHMS
IIOKOpoYe.



BJIOK PETYJIUPOBKU 'POMKOCTH

Bo3M0oXHO, 3TOT YYaCTOK CXEMHl HE (JIGAOBAJIO0 HA3HIBATH OTACTb-
gaM O10KOM, HO CAEIAHO 5TO NOTOMY, YTO PEry/ISTOp IPOMKOCTH B HAMEM
yCWIMTENe MOMEEH B OTAETBHYIO METa/UIHYeCKyIo KOPOBOUKY-3KpaH,
BHYTPH KOTODO#i HAXOIATCS (IBOCHHKI NMOTEHIMOMETD ¥ HeGo/TbImas rieyar-
fas TIATA C SMIEMEHTAMH CXEMB TOHKOMIIEHCAIMH /151 000HX KAHAMIOB.

DKpaHHpPOBATH PETYJATOP TNPHUXOMTCA TO ABYM NPHYUHAM: OIS
CHMXEHHS HABOZOK HA BXOAHYIO LiENb NEPBOH TaMNH M J/1s YCTPAHEHHS
napasuTHHIX OOPAaTHBIX CBA3€H MEXIY HUM M PAaCMOOXECHHBIMH PAIOM
peryasaTopaMu TemMOpa, BXOASIIMMH IEKTPHYECKH B COCTaB CEAYIOLIETO
Kackana, Ine YpOBeHb CHTHaIA TPEBHIIAECT BXOJHOH HA BEJIHUHHY
yCHJICHMS NIEPBOTO KACKANa, T.€. B HECKOJIBKO ACCATKOB pa3.

B kauecTtBe Pperyadaropa TPOMKOCTH TIPUMEHEH CHXBOEHHBIM
porenumomerp 2x1,0 MOM ¢ xpusoit B, nmeromuit obumyo ocb ynpas-
nenns. ITockonbky OH BKJIIOUEH BO BXOAHYIO LIENb NEPBOM JIAMIIH, 0CO-
6EeHHO CYIIECTBEHHOM CTAHOBMTCA HANEXHOCTh MIEKTPUUECKONO KOHTAK~
Ta MEXAY TOKONPOBOASIICH "MOAKOBOM" M TOKOCBEeMHHMKOM. B cayuae He-
HaJIeXHOr0 KOHTAKTA TNPH pPEryJupOBKE TPOMKOCTH HEM30exXHO
BO3HMKHOBEHHE IMOPOXOB M TPECKOB, MO3TOMY NEPEX YCTAHOBKOM pery-
JISTOpa ero B 00433 TEIbHOM NMOPAAKE HYXHO Pa300paTh, MPOMBITE H CMa-
3aTh Ba3CJMHOM, KaK OBLIO pEKOMEHAOBAHO PAHBIIE.

OoOcoo

.j.

Puc.19. Kouctpykums yana peryismopa rpOMKOCTH ¥ FIEUATHAS TUIATA CXEMBI TOHKOMIIEHCALIMIA
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Yo Kacaercs 1meyaTHOM IUIATH C SJIEMEHTAMH CXEMB TOHKOMITEHCALINH,
TO OHAa 3aKPEMUISCTCS HEMOCPSACTBEHHO HA BHIBORAX TOTCHIIMOMETPOB C
TIOMOIIBI0 BOCEMH TOJICTHX OTPE3KOB OTHOXIWIBHOIO MTPOBOAA, TIPEIBAPHTENb-
HO NPHNIAAHHBIX K BHIBOJAM NOTEHIMOMETPOB (Z1BA BHIBOZA OT 333EMJISEMBIX
METAJUTMYECKHX KPHIUECK) ¥ IMPOMYINEHHKX B BOCEMBb OTBEPCTHIM HA IL1ATE.

Ha puc. 19 npuBenensl yepreX 5TOM MIATH M pa3MELIEHHE HA Hei
meranei cxemsl. Ee pasmepn BHOpAaHH IMOX KOHKPETHHIA THIT PETY/ISTO-
pa, MCTIOJIb3OBAHHHINA ABTOPOM. UMTATENIO IPHAETCA CAMOMY ONpPEHEJIHTh
pasMep IUIATE B 3aBUCMMOCTH OT THIIA KCIIOJIB3YEMOTO MOTCHUMOMETPA H
rabapuTHBIX pa3MEPOB 3/IEMCHTOB CXeMB. KOHCTpYKUMS 5KpaHa noHsATHA
u3 puc. 19, a ero pasMepH ONPENEAAIOTCS KOHCTPYKUMEH YCHIHTENS W
pasMepaMH NOTEHLMOMETPA U TICYATHOM TIATHI.

BJIOK KOMMYTALIMH KAHAJIOB

Brok xoMMyrauuu xaHaios npepcrasaser cofoil mepexmoya-
tens tana J12K ¢ TpeMmss B3aNMO33aBHCHMBIMH SUEHKAMH MO YeThipe
TIePEKTIOYAIOMAE TPYNNH B Kaxmoi. [epexaiouarens npequasHaucH ais
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Puc.20. CxeMa KOMMYTATOpa BXORHBIX CHTHAJIOB M peXuMOB "MoHo-CTepeo”
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KOMMYTAaUMM BXOAHHX TIHE3X W BXOAOB JIEBOrO W TNP3aBOTO KAHAJIOB
CTCPEOYCWINTENS H CO3AACT MATh PA3HHIX PEXHMOB pabdOTH yCHIUTEIS,
DnexTpuyeckasa CXeMa KOMMYTaTopa mpusemeHa Ha puc. 20. Pexumn
ITH CIEAYIONHE.

1. Bce Tpu kHOomkM OoTHymEHH (He Haxarte). Ilpm stom momo-
XKEHHU nepeksyaTtens 00a BXo#a yCHIKTEN 3aKOPOUECHH (3a3emJie-
HH) uepe3 Ienu KOHTAKToB 5-4-13-14-3emna u 29-28-16-17-3emns.
DT0T peXuM MPEAHA3HAYAETCH AN M3MEPEHHS YPOBHS COOCTBEHHOTrO
doHa TMONHOCTRIO COOpPAaHHOrO YCHAMTENd B  MPOUECCE  €ro
PETYJNPOBKH, a TAKXKE B TOM CJIy4ae, €C/IH YCHIUTENb BXOAHT B COCTAB
MOJHOTO  ayJHOKOMIUIEKCA, BKJKOYAKIEr0 crepeoMarHuTodon,
NpOUrpeBaTENH OOBIYHHIX W Na3ePHHX HHMCKOB, CTEPEOPAAMOTIOHEP,
TEJICBU30P W APYTHE YCTPOACTBA.

2. Haxata Tonsko xHomKka "JleBniit”. B aTOM ciywae BxomHOE THE3NO
JIEBOTO KaHaNa TONKJIIOYAETCA K BXOAY JIEBONO KaHANA YCHJIMTENd IO
ABYM TAPaEIbHBIM LENSIM KOHTAKTOB: 8-9-6-5 u 26-25, a Bxox npasoro
KaHAJIa OCTAETCd 3a3eMJIeHHBIM 110 uenu 29-28-16-17-3emas.

3. Haxara Toasko kHonka "IIpaseiit". Bxon JicBoro kaHana 3akopo-
yeH o uenu 5-4-13-14-3emnst, a BXOA MPABOTO COEHMHEH C TPABHIM
BXOJHBIM FHE3IOM TIO ABYM napaneiabHuM nenam: 20-21-30-29 u 2-1.

4, Haxata xnonka "Crepco”. Curaan ot JIesoro BXoAa NonagacT Ha
JIEBBIH YCHJIMTENb, @ OT MPABOTO - HA TIPaBHi# 1o uenam 26-25 u 2-1 coor-
BETCTBEHHO,

5. OnHoBpemenHo Haxartu KHorky "Jlepwiit" n "Tlpaswiii”. Curnan noc-
TYNacT Ha BXOMbl CBOMX YCWINTENAEH TAK XK€, KaK M MPH HAXATHH KaXI0H
M3 ITHX KHOTIOK TIO OTAENBHOCTH, HO TIPH ITOM BXOIbI OOOHX KAHAJOB CO-
eIMHCHBI MeXay coboii o uenu 5-6-9-8-26-27-3-2-20-21-30-29.

IMepexaroyaTens KOMMYTATOpa CHrHANOB TOMEIICH B TIYXOH Me-
TAJUTHYECKUI KOXKYX-IKPAH M 3JEKTPHUECKH COEAUHECH ¢ 6JI0KOM peryis-
TOpa TPOMKOCTH M BXOJHBIMW Pa3beMaMM OTIECJbHBRIMH SKPAHWPOBAH-
HEIMH TIPOBOOAMM,

CUJIOBOH BJIOK

TMpexae yem TPUCTYNMMTbL K OMMCAHMIO cwiosoro 6.0Ka, Ha-
TIOMHHM, YTO €r0 KOHCTPYKLUS H 3JICKTPUYECKHE TAHHBIC ONpPENeIaroTCs
JAaMNaM¥ YCHJTMTENS, ¥ B MEPBYID OUYEpedb - OKOHEYHOrO Kackama. ITo
CB433aHO C TEM, UTO AHOAHHIC HANPAXKCHUALA A PA3THUYHBIX THMOB Jamn
ciibHO padnuyawrcd. Jag namn EL-34 (61127C) unu EL-12, x npume-
Py, aHOIHOE HampsiXeHue RoaxHo 6uTh 250...270 B, a nig oxoHEUHBIX
Tpuogos 6HSC wmm 6C1911 - scero 90...100 B. To xe camoe MOXHO CKa-
3aTh M1 0 HCKOTOPHIX JIAMIAX [T APaHBCPOB ¥ (ha30MHBEPTOPOB.

Orcioma 4CHO, YTO NAapaMCTPHl BHMpPAMHTENACH Takxe OyayT
pasnuuHuMi. Ecti npu 3TOM yyecTb, UTO MOLIHOCTB, MoTpcbiasemad
BCEMH JIAMNAMH YCHJIMTE/S, B LEJIOM OCTAETCH ONMHAKOBOM MPH JIOOBIX
THMAX OKOHEYHBIX JIaMmil, To U3 3akoHa OMa BRITEKACT, YTO NMPH HANPS-
xenun 100 B Tox, morpebasembiii or Bunpamurens, Oyner 8 2,5 pasa
6onbiie, yuem nipu Hanpsxenun 250 B. B coro ouepenp, 310 onpenendeT,
obecneynT il HeOOXOAMMHBM BHIMPAMJIEHHBH TOK OAWH KEHOTPOH THMA
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5113C wam npuUaeTCs NPAMCHHUTD BA KEHOTPOHA (WaH ofuH Gonee Momi-
Hbli, Hanpamep Tana SI18C).

K pome Toro, npu HCNoJb30BAHAH B OKOHEYHOM KACKANIE BHICOKOBOJIb-
THBIX JIAMI MOXHO OIPAHMYMTHCS ONHHM OOLIMM BBINPAMMTEIEM /IS
BCex jamn ycwiurens. EciM ke B OKOHEUHOM KacKaje NPHMEHEHB
HU3KOBOJIBTHHIE JIAMIBI, TO [JIsi IHTAHHSA OCTAJIBHBIX JIAMIT TIPUETCS Bbl-
TOJIHUTB OTACBHBINA BepsMuTenb Ha 230...250 B.

K BGOpY CXeMbl M KOHCTPYKUHHM CHAOBOTO 0J0Ka CAEIyeT MpHCTY-
MATh TOJBKO MOCJIE TOr0, KaK BBl ONPENETUTECH C BHIOOPOM THIIOB OKOHEY-
Heix aamn. Ho paxe u B 9T0M ciyuae HMEeT CMBICA 3apaHee NpPenycMoT-
PeTh BO3MOXHOCTh MOIEPHIA3ALUH ycuwmuTes. [[is aroro:

1. Mommsocte cuwnosoro Tpancopmaropa (a OTCIOa W €ro ra-
GapuTHBIE pa3MEPBI) OJXKHA HMETh JOCTATOYHBII 3anac.

2. Iopwmammyo (MI4 NOBHIIAOMAE) OOMOTKH JIYYIIE BCETO BBI-
MOJIHATE C OTBOAAMH, MO3BOJSIOIIMMH CHUMATH C HHX Hanpsxenus 90-
100-110-120 B n 230-240-250-260 B.

3. Nosbimatomue 0OMOTKY JyyIle BCETO MMETh ABE (2 MOXET AaXe, i
Tpwu), €cTM MOTpeOyeTCst HECKOMBKO BHICOKOBOJIBTHHIX BHINIPAMETEICH
(HampuMep B CIy4yae NPUMEHEHHNS YCTPOMCTBA MHAHKALMH TOYHOTO CTe-
peobananca).

4. HakanpHeix 00MOTOK NOHAgOOMTCS HE MEHEE CEMM: BE /TS OKOHEY-
HBIX JIaMII JIEBOTO W MPAaBON0 KAHAJMOB (pas3ne/ibHBIE), NBE IJIS BXONHBIX
JIAaMA, OBE IUIS OCTATBHBIX JIAMII B KAXI0M KAHAJIE M OMHA /IS MHAMKATOpa
TOYHOrO crepeodananca. [ToMHMO HEX MOTyT NOHAZOOMTHLCH OXHA WIH NBE
HAKaJbHBIE OOMOTKH U1 KEHOTPOHOR (ECJTH OHH €CTh).

5. HonxHbl OBITH MONONHUTEABHBIE OOMOTKH IJIS pENEHHOro BHI-
npaMmurens ¢ orsogamMud Ha 12, 18 u 27 B B 3aBMCHMOCTH OT THNa
HCIOJIB3YEMOTO peJie, a TAKXe /I ABYX OTHAEAbHBIX BHIIPAMHTENEH HA
+12u-12B.

W3 cka3aHHOTO CNENyeT, YTO MPAKTHUYECKH HH ONMH U3 IPOMBILLIEH-
HBIX CHJIOBBIX TpaHC(OpMATOpOB (OT TENEBH30POB M PANHOJ) HE IOKOM-
mer yxe xord O 1m0 uMcay HAakaneHeIx obmorok. [Toaromy
pagHOAIOONTENIO TAK WM WHAYE NpUAETCA Aub0 mopaboTaTs HMEIOMIMIACS
rOTOBHIH TpaHCHOPMATOP, MOXXOASLIHI TI0 MOIMHOCTH W pa3MepaM OKHA
11 0OMOTOK,, TGO M3rOTOBMTH HOBHIH TpaHChOpPMaTOp.

B mepBoMm criyuae He mpuaercs, mo KpalWHeH Mepe, HAMATHIBATH
NEPBUYHYIO (CETeBYH0) OOMOTKY M OyneT yxe M3BECTHO YMCAO BUTKOB HA
1 B (mo maHHBIM CMOTAHHOM C HETO CTApOi HAKAJBHON 00OMOTKH) . Bo BTO-
poM CJlyyae, CKOpee BCEro, NOHANOOMTCH MNPOBECTH  NOJHBIH
9JIEKTPHUYECKMIL pacueT TpaHchopMaTopa, YTo, BIPOUYEM, HECIOXKHO CHe-
JIaTh, BOCIOJL30BABIIMCE JIOOBM M3 HMEIOMMXCS MHOTOUMCIEHHBIX
CIIPABOYHHMKOR TIO 3JICKTPOTCXHUKE M HCTOYHHKAM MHTAHHS.

Tenepb NOrOBOPHM 0 BHIpIMHUTEAsIX, HauHeM ¢ "BBICOKOBOJIBTHHIX"
T. €. AHOXHBIX. 3AECh BO3MOXHBI ABA BAPHMAHTA: THOO BB NPHMEHSETE KE-
HOTPOHBl, ¥ TOITA CTAHOBUTCS HCHYXXHOH CXEMa pENEeiHHON 3aJepXKH
BKJTIOUCHHS AHOZHONO HanpsXeHus, THO0 BBl COXPAHSETE 3TY CXEMY, H
TOTZIA BIOJIHE AONYCTAMO B KAUECTBE BEHTHJIEH BMECTO KCHOTPOHOB
TMIPUMEHHTD KPEMHHEBEIE Aronbl. [IpM 5TOM BapMaHTE CYmIECTBEHHO yIi-
pomaeTcs CWiIoBo# TpaHcGopMaTop, NOCKOJIBKY IS TIOJIYTIPOBOAHUKOBO-
IO BBIIPAMMTENS, BBIOJHEHHOIO IO MOCTOBOM CXEME, TMOHAROOMTCH
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‘BABOE MEHBIIEE YHC/IO BUTKOB BTOPHYHOMN (NMOBHMAKLICH) 0OMOTKH, ueM
Juisl IBY XTIOJTYTICPHOZTHOM CXEMBI HA KCHOTPOHE C OOLIMM KaTONOM.

Bonee npeanouTuTeNEH BAPHAHT C AHOAHBIMM MOCTAMH H YCTpPOMCT-
BOM 33JEPXKKH, MOCKOJbKY IMPH 3TOM MOMHMO BCETO MPOYET0 SKOHOMHTCSH
20...30 Bt MOmHOCTH HAa HAKaJ KEHOTPOHOB, BrnpoueM, Kak moOeTcs B
AOMyISPHOM MeceHke, ... AyMaiTe caMH, pemaiTe CaMH: HMETh WIH HE
AMETh...".

Cnenyromas 3ab6ora - ¢uasTp BeHIpaMuTenell. Paubme yxe
yNOMHHANOCh, YTO J/If MOBHIMEHHS MX 3(PPEKTHBHOCTH B yCWIHTENE
OCYLIECTBJICHA HACTPOMKA apoccened (hHILTPOB B PE3OHAHC HA YABOCH-
gy vactory cetn 100 ', nmockonexy mpu MOCTOBOM CXEME BHIMIPSIM-
JIEHHWS YACTOTA MYyJIbCALMI OYET MMEHHO TAKOM.

Hacrpoiiky nponssogsT nogbopoM €MKOCTH KOHACHCATOpa, BKIOYA-
€MOT0 NapaJuteabHO Apocceio. [1enaloT 9To 3apaHee, eme A0 YCTAHOBKH
apoccess Ha maccu. MeToxuka HacTpoitku BecsMa npocta. HyxwHo coG-
paTh M3MEPUTENbHYI0 cXeMy, u3obpaxennyw Ha puc. 21, k ee Bxomy
MOAK/IIOYHTh 3BYKOBOM TEHEpAaTop, a K BHXOmy - ocuwuiorpad win
MHJ/IJIMBOJBTMETP NEPEMCHHOIO TOKA.

Ecmn Bam m3BecTHa (XoT9 OB npuOJM3NTENBHO) HHAYKTHBHOCTD
Zpoccens, TO s COKPAIEHUS BpEMEHH Ha HACTPOIKY 1Mo KPHBOM Ha pHC.
22 cnepyeT ONpPENENHTH MOPANOK BEAHYHHHE TpeOyeMOM njs pe3oHaHCa
€MKOCTH ¥ HACTPOHKY APOCCETS HAUMHATH C TAKOM EMKOCTH. )

HO}IKJHO‘{HB KOHJICHCATOP K Ka'rymxe Apoccend v YCTEHOBP]B BHIXO
reseparopa (#a uacrore 100 'u) Takum, yToGH cTpEsKa BOILTMETpPA Obi-
Jia 6/1MXeE K CepefMHE MKAJIH, H3MEHSIOT B HeOO/IBIINX NPERENaX YacTo-
Ty reHeparopa, HaGmogas 3a nmokasanueM npubopa. B onHoM cryuae Ha-
MPSDKEHAE HA BhIXoaEe OyAeT yMEHbmATHCH, B HPYTOM - YBEIHUHBATHCH.

ITponomxas U3MEHATh YACTOTY TEHEPATOPA B CTOPOHY . YBEAMYEHMSI
BBIXOQHOrO HATIPSKEHUS, IOCTHIAIOT TOYKY, B KOTOPOM HANPSXXEHHE CTa-
HET MaKCUMATbHBIM. DTOM TOUKE COOTBETCTBYET (PAKTHUECKAS PE30HAHC-
Has 4acToTa CUCTEMBI ipoccenb-KoHaencarop. Ecnum oHa okasanace ble
100 I'y, eMKOCTB KOHACHCATOPA C/ICAYET YBEAHYHTD, YTO MOKHO CAEIATD,
TIOAKJIIOYMB [APAJUIEIBHO HMEWOIEMYCH KOHAEHCATOPY AOMOJIHUTE/Ib-
Heiil. Ecin xe dakTaueckas pe3oHaHCHas yacToTa okasanack Huxe 100
I'n, BMecTo MMEIOIEroCsS KOHAEHCATOPA HYXXHO IOCTABHTD APYIOil, MEHB-
meM eMKOCTH. .

Tak nyTeM NOCTENEHHOro nMoAGopa eMKOCTH HacTPamBaloT APOC-
cenp TouHo HAa vactoty 100 T'u. 3ameruM, uTO HETOYHOCTHL Ha-
crpoiiku Bcero Ha 10 T'u cumxaer sddextnBHOCT PuabTpa Gonee
yeM BIBOE.

YcranoBuBlieecs pabouee Ha-
TIpSIKEHME HA KOHAcHCaTtope Oymer
HEBOMBIINM, DABHBIM MANCHHIO MOC- 20...50x S

TOSAHHOM COCTABAAIOWIEH Ha Apocce- % =
Je. H A
e. Opnako 2310 He naer npasa O algradons: Vwsssad Jf Stameryy

CTAaBUTh TYNA HH3KOBOJBTHBLA KOH- o, wn ¥ ocqunnozpagy
aeHcatop. Jleno B TOM, YTO B NEPBEIH \ o
MOMEHT BKJIIOUEHHS COMPOTHBJIEHHE - -

OKCHIAHBIX KOHAEHCATOPOB cbm'lb'rpa G Y
N Puc.21. MamepurenbHas cCXxeMa uis Ha-
(oco6enHo  OoibIIONM  EMKOCTH) CTpOiKM B pe3oHAHC RPOCCENs HWIBTPa
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Hrdyximubrocms dpoccess 61M3KO K HYJIIO, M €CNM nep-

punompa, [ BBl (BXOOHOH) KOHAEHCA-

TOP MOUEMY-/THB0 OKAXETCS

OTKJ/IFOUEHHBIM (M3-3a 00pbI-

Ba WIH NMOTEPH EMKOCTH), TO

B MOMEHT BKJIOYEHHT K

Apoccenio OyIET NPUIOKEHO

MOYTH MOJIHOE HAMpPSXeHHe

BBUTIpAMUTENS  (HanpUMEp,

250 B). To xe camoe

TIPOM30MAET MPH CITYYaHHOM

KOPOTKOM 33aMHBIKAHMH B

i L 1 1 1 L 1 L L A 1 1 1 L 1 1 CxeMe noc‘r{e npocceHa’

25 05 075 10 125 15 175 Lp,M@ pojToMy Ha BCAKHME Cryuait

7 HACTPOCUHBIH KOHAEHCATOP

Puc.22. Tpaduk ana onpeneneHus pesoHaHCHOIM ¢unsTpa nyume B3dTH HA

emMKoCTH UabTPa pabouee HanpsXeHHE HE
menee 250 B.

Tenepb 0 BHINPAMUTENIX
ueneil Hakana Jjaamn. Msr yxe rosopwaM, uTO i obecnmeueHHd
MHHHMAaJIbHO JOCTHXHMMOro ypoBHd ¢oHa W3 uencit Hakajna Ui JaMm
npenBapuTeNIbHONO ycunennas (0COOEHHO BXOIHBIX) HeoOxommmo npume-
HATh CHEUMANBHYI0 CXEMY MOAMNTKH HeGOABIIMM MOMAOXHTEIbHBIM
noreHuuanom (15...25 B), ¢ 6anaHCHMPOBKOM CPEIHEN TOUKHM M XKEATENp-
HO NMHTATh HAKAJ MOCTOSHHBIM TOKOM. Taxad cxema mpuBEfcHa Ha puC.
23. Ha Heit noxazausl Bce 6€3 MCK/IIOUEHHS HAKAJbHBIE LCHHA AN BCEX
JaMn 00ouX XaHanoB. B xauecTse BEINPAMHATEJICH HCIOAB3YIOTCS MOCTO-
BBIE CXEMBI Ha KpeMHHeBBIX mamomax tumoB K202, KO204, K208,
K212, K226 wnu 1302, 1303, 1304 B 3asuckmMocTH oT noTpebngemo-
ro jaMnaMu Toka Hakana. C KOHCTPYKTHBHOH TOYKM 3peHMd ymoOHee
npuMeHaThk auonst KJ[226, 3akaiOucHHBIE B MJIACTMACCOBBIA KOPIYC W
NPUCTIOCOOICHHEIE /ISl YCTAHOBKM HA NEYATHBIC IUIATHL, WM (TOJIBKO IUif
BXOQHBIX JaMM C TOKOM Hakana He Gonee 0,3 A) xuoaHbie Ciapku THna
K205 ¢ moboit 6ykBoii.

Ipu BBIGOpE THIIOB JMOAOB M MPH HAMOTKE CHJIOBOIO TpaHcdopMaTo-
pa HeoOXOAMMO YUMTHIBATb, YTO NMpH paboTe MOCTOBOM CXEMBI IpSMOE
NajicHUE HAaNPSKEHASA HA OTKPHITHIX IMOAAX COCTaBUT: s auonos J1302,
1303, 1304 - 0,5...0,6 B, nna K202, K[O205, KI208 u K[1212 - 2 B,
ona K226 - 2,8 B, a nna K204 - 4 B, 1o nanenue akTuyecku Bbi-
UTETCH M3 3HAUEHHS BHIMIPIMJICHHOTO Hanps>XXeHud (MpH NoJHOH Harpys-
Ke), OITOMY [1d mosydyeHus HeoOxomumeix 6 wiu 6,3 B nogBogmumoe x
MOCTY MEPEMEHHOE HANPSXEHHE NOKHO ObTh GO/blIE HA YKA3aHHOE
3HAYEHHE.

Jlyume Bcero mpH HAMOTKE HAKAABHBIX OOMOTOK CAENATEH OT KaXA0H
M3 HMX [ABa-TPX OTBOAA, a BCIO OOMOTKY 33apaHee HaMOTaTh C HEOG-
XOZUMBIM 3311aCOM.

Ha Bnixome HaKaNbHBIX BHIIPSAMHTENEH BKJIIOUEHB KOHIEHCATOPHI
¢dunsTpa Ha pabouee Hampskenume He Huxe 10 B m emxocteio mno
npuHuMny “ueM Oosblue, Tem Jyume” B TNPERENax, OMPENCHAICMEIX
HCKJIOYMTENLHO HAIMYMEM CBOGOAHOro Mecra. MoxHO peKOMeHmOBaTh

s EIRISIN
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konpuencaropul Tuna K50-6 va pabouee nanpsxenne 10 uau 16 B 1 eMxo-
creio 1000...4000 mxd.

st nUTaHUS KOMMEHCALMOHHKIX LEenei HAKAI0B TIEPBHIX JJAMII, IS
paboTH pENCHHBIX YCTPOMCTB 3aMEPXKKH BKAIOYEHHS AHOMHONO HAmps-
JKEHMS M TOYHOH MHANKALMHU CTCPeobanaHca HaM moHagoOuTCA elne ouH
BHIPIMHTENb Ha Hanpsxenue 27 B. Bunpsamurenp 3T0T MAJOMOLIHBIH.
Ero puonssiit MOCT MOXHO coOpaTh Ha JIOOHX qHOKAX C 0OpaTHHM Ha-
npsxennem He Medee 30 B n npambim tokom 0,1...0,2 A (HanpuMmep, Ha
anonax K105 ¢ moboi OykBoit) .

M HakoHew, ecnu Bu pewmTe AesaTh OJI0K HHAMKATOPA TOYHOTO CTe-
peobananca, moHanoOuTCH €me OmuH, 00A3aTEIBHO OTHAEABHEIN, BHI-
npsMuTenb Ha 250 B nyis nuranus anonos samns 6E311.

HanmpawuBaerca BbIBOA: HM3IOTOBJCHHE ONHOro 00MIEro CHJIOBOTO
tpaHchopmMarTopa, conepxamero okoe 20 pasnaHyHeX 0OMOTOK (A3 K TO-
MY XK€ ewe M C OTBOTAMH), HEJI0 CNCXKHOE H TpyaoeMkoe. B aroMm ciayyae
pasyMHee TIPUMEHHUTh JBA OTAEIbHBIX TPaHCchOpMaTOpa: OOMH - RAKA/Ib-
HbIl, APYTOH - IS BCEX OCTATbHBIX 0OMOTOK. DTO ynobHee eme W moTO-
MY, YTO ORWH TpaHCchOpMaTOp M3-33 HEOOXOMMMOCTH MMETHh GoJbIIOE
"OKHO" AAf pasMEWEeHHs BCeX 0OMOTOK OymeT C/IMIIKOM TpOMO3IKHM.
Haittn Takoii TpancopMarop B Ham BEK TPAH3UCTOPHOM TEXHUKH He-
npocTo.

Bo BTOpOM Xe€ CTyuae BIIOJIHE MOXHO KCIIOIH30BATH B3 3aBOACKAX
CWIOBBIX TpaHcdopMaTopa 0T OOABIIMHCTBA CTApHIX  JIAMIOBHIX
NMPUEMHHKOB, Paavo/, TCIAEBU30POB, OCTABUB CETEBHE OOMOTKH M nepe-
MOTAB TOJIbKO BTOPUUHBIE,

BJIOK BU3YAJIbLHOM UHIUKALIUU TOUHOTO
CTEPEOGAJIAHCA

Onsa yero Moxer mnoHagobutscsa Taxkosi Omok? Benb
MPAKTHYECKH HH B OJHOM CTEPEOYCHIMTENE NMPOMBIOLIEHHOTO MPOU3BOA-
CTBa TAKOIO YCTpOIiCTBA HeT. JIeHCTBHTENBHO, BO BCEX ycuauTensax Ga-
JIAHC KaHAJIOB pETYJHpyeTcs pyuykoi perynadaropa "Bamancmporka” mo
dakTHyecku BocTIpou3BOaUMOit (hoHOrpaMmMe MO TIPOCTO YCTAHABIHBA-
€TCS B HEKOTOPOE CpeaHee MOJIOXEHHE, OnpeaesieMoe Hayraj Win B 1yu-
meM CAy4yae MO METKE WM PHCKE HAa NEpefHed MaHenu ycunurens. B
MEPBOM Clyyae Takag yCTaHOBKa 0anaHca NMpencTaBadeTcs YCIOBHOMH,
MOCKOJIBKY YPDOBHH BBIXOOHBIX CHTHAJIOB B ODOMX KaHanaX HENPEPHBHO
MEHSIOTCS B TAKT MY3bIKE MJIH PEYH M HENPEACKA3YeMO 3aBUCHAT OT CO-
nepxauns poHorpamMmel, Bo BTOpPOM Ciiyuyae Haiuuue peryasTopa soob-
M€ HE WMEET CMHIC/IA, TAK KAK €r0 BMOJHE MOXHO 33MCHHMTh NABYMS
OAMHAKOBBIMH TIO COMPOTABICHUIO TOCTOSHHBIMH PE3UCTOPAMH.

IMpennaraemoe HUXE yCTPOMCTBO, pa3paboTaHHOE ABTOPOM, MO3BO-
JSIET YCTAHOBHUTE (C BONBIION CTENEHBIO TOUHOCTH) AEHCTBUTENBHEIN Ga-
JIAHC YCHMJICHHS JBYX KaHAJOB N0 3TAJIOHHOMY CHTHaly. YCTPOICTBO
npeacrasiser coboit 6ananCHO-MOCTOBYIO CXEMY CPAaBHEHHS ABYX BBIXOM-
HBX HANpSXEHUH C IJEKTPOHHO-ONTHUYECKHM MHAMKATOPOM HYJIEBOTO
3HaueHud. B KauecTse MHAMKATOpPA MCTIOAB3YETCH pagHoOIaMma CoO CBe-
TamuMca dxkpanoM kpyrnoi (6ESC), smmuntuueckoit (6EIIT u 6E2ID)
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HJIH NPSMOYIoabHO-meneobpasnon dopmoit (6E3IT). ¥ xaxnoit u3 stnx
1IAMN UMEETCS IBA KPAaHHMX, MPENENbHHX COCTOSHHS, NPH OTCYTCTBHH
CHTHANa Ha CETKEe CBETALIMICS JKpaH (3eJeHOre MM roayforo usera)
"pa3pe3aH’ TEHEBHIM YYacTKOM KanHOOOpasHo#, BeepooOpasHoi MM
TIPSIMOYTOJIBHOM KOHQMIypauuyd, a Py HAIMYMU CHIHAMA (NOCTOSHHOE
HANPSXEHHE OTPULATEBHOM MOJSPHOCTH HA CETKE JIAMIB) TEHEBOWH
y4acTok orcytcrByer. [IpH H3McHEHMH HANPIXXEHUS HA CETKE OT HyJId 110
MaKCHMATBHOTO 3aIMPAIONICIO 3HAUCHHS TEHEBOMH CEKTOpP M3MEHSET CBOM
pa3Mepnl.

OnucHBaeMoe yCTPOHCTBO paboTaeT WMEHHO IO TAKOMY NMPUHIAMY.
PaccMoTpuM cxemy Ha puc. 24. Jlamna 6E3I1 ncnonbs3oBada B CTaHaapr-
HOM THNOBOM pexume. Ee ceersmmwiica skpan (roayGoro msera) umeer
NpAMOYTOABHYIO (DOPMY M B 3aBUCHMOCTH OT HaNpsiXKeHUs Ha CCTKE BHI-
IVISIAT TAK, KaK MOKA3aHO Ha puc. 25.

B uenp ynpaBasiouieii CETKH BKIKOYEH TPAH3UCTOP 0053aTENRHO p-n-
P NPOBOIMMOCTH C AOCTATOUHO Gobmnm Koddduumentom ycunenns (6o-
nee 50), nanpumep MIT41A, KT3616(I,E) uau KT31076. Konnekrop
JTOTO TPAH3UCTOPA, TANBBAHHYCCKM COCOMHCHHBIR C yNpaBASONICH CeT-
KO naMnm, nHUTaercs uepes pe3ucrop R3 mocratouno Gosbmoro
conporuBaeHus (47 kKOM) OT OTAEABHOTO BHIIPIMHUTE/S C HATIPSXKEHUEM
OTpMUATENBbHOM nonspHocTH 12 B, niioc KOTOporo COEAHHCH € MHHYCOM
punpamutens 250 B, nurarowero asoast 6E3I1, u xatonom camoit nam-
nut. Caenyer obpaTuth 0c060€ BHUMAHME HA TO, UTO BhBOAH +12 B u -
250 B, coenHCHHBEIE BMECTE, HM B KOCM Clyuyae HEeJb3s 3a3eMIATh HA
MACCH, MHAUE YCTPOWCTBO HHAMKANMK paborars He Gyzaer!

Ha 6a3sy tpansucropa or munyca ucrounuka 12 B Hanpsxenue He
MOAACTCsl, TO3TOMY pEXHM TpPaH3UCTOpAa (OTKPHT OH WM 33KpHT)
3aBHCHUT MCKJIKOYHTENBHO OT TOrO, ECTh WJIM HET HANPSXXEHWE HA BBIXOAE
auonHoro Mocta (VD1-VD4). Ecm Takoro HanpsikeHus HeT (3T0 MOXET
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Puc.24. Cxema yana MHAMKALWM TOUHONO crepeobanaHca
51



Mou omrpsimod  namne Puc.25. Bup cBeTALIENOCS K-
(Ha cemxe 08) paHa uHmukaTopa crepeoba-
g ‘

JlaHCa B paSHblx DC)KHMBX
LBemsuwuica

2onybod
cexmop

Jamemuennsid
cexmop

[TTTT

=)

flpu posnocmero 3anepmod  Aamee
(na cemne - 108)
o)

6bITh TOJBKO MPH OTCYTCTBMH TICPEMEHHOTO HATIPSIXKEHUS HA €ro BXOJE) ,
TO Ha 6a3e TPaH3NCTOPA TAKXKE HET HATIPSKEHUS, TPAH3UCTOP MONHOCTHIO
3aKPHIT, TOK Yepe3 Hero He MPOTeKaeT, a CJIeAOBATE/IbHO, HET U TaJeHU
HAampsXeHHs Ha Pe3UCTOPE B LEMH €ro0 KOJIEKTOpa. ITO 03HAYAET, UTO K
cerke samnel 6E3IT npunoxeno nonnoe Hanpsaxenue -12 B, namna 3a-
TepTa, Y Hee OTCYTCTBYET TCHEBOM CEKTOpP, M JKPAaH BHIIVISAMT, KaK Ha
puc. 235,6.

Ecau Ha BXOge MOCTA NOSBUTCS JIHO00E IEPEMEHHOE HATIPIXEHME, TO
NOoCJIE€ €70 BHINPIMJICHHUA HA 6336 TPAH3UCTOPA NMOABHUTCH OTpHU,ElTEJ'IBHHﬁ
TIOTEHIMAJI, TPAH3NUCTOP TPHOTKPOETCS, uepe3 pe3uctop R3 moreuer Tok.
Ha pesucrope ynageT yacth HanpsXeHds HCTOUHHKA -12 B, u oTpuua-
TEABHOE HAMPIXCHHE HA CETKE JIAMIBI YMEHBLUIMTCA, UTO TPHUBEAET K
MOSBJIEHMI0 HEeGO/BIION0 3aTEMHEHHOTO CEKTOpa Ha ee JkpaHe. Ecam
TiepeMeHHOE HANpsXEHHE HA BXOne Mocta OyaeT AOCTATOYHO GONMbIIHM,
TO OTPHUATEABHE TIOTEHIMAM Ha 6a3e MOJHOCTHI0 OTKPOET TPAH3HUCTOP,
€ro KOJUICKTOPHBIHA TOK BO3PACTET HACTOIbKO, YTO HA pe3ucrope R3 yna-
aeT nouTH noaHocThio 12 B. Torna cMmelenne Ha ceTke J1aMnbl OKaXeTcd
OMM3KNM K HYJIIO, 3 3aTEMHEHHBIH CEKTOP CTAHET MAKCHMMAJbHBIM (KaK
Ha puc. 25,a).

Hanbuie Bce mpocTo. ECM COEMMHMTD BHIXOOHBIE OOMOTKH ABYX CTE-
peoxaHanos (JIEBOTO M MpaBoOro) MOCHAENOBATEJbHO M B mpoTuBodase, a
oOLIYI0 TOUKY COGAMHEHHMS 3a3€MJIATb, TO CYMMapHOE HAaNpsSXKEHHE Ha
KOHLAX ABYX OOMOTOK OyOeT paBHO HYJIIO, €C/IM BBIXONHBIC HANPSXEHUS
Ha oOmoTkax Oymyt omuHakosh. Ocobo moguyepkHeM: HE TPOCTO PaBHH
KaKOMY-TO 3HAYEHMIO, 3 MMEHHO ONMHAKOBH (Hanpumep, HAa obeux
obmortkax mo 3,1, 5,5 wnu 8,35 B). Ecan xe Ha onHo#i M3 0OMOTOK OKa-
xercd 4 B, a na apyroit 6 B, To Ha KOHLAX MOCAEHOBATEIBHO COCAMHE-
HHBIX OOMOTOK NOSIBUTCH Pa3HOCTHOE Hanpsxkenune pasbananca 6 - 4 =2 B,
Ecau wanpsxenue Ha ogHoit u3 obmorok 8 B, a Ha apyroii 6 B, To nanpa-
XeHune pa3basaHca BCce paBHO cocTasuT 2 B.
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OTcrona BHITEKAET BAXHHBIH BHBOA: pa3HOCTHOE HATIPSKEHNE Ha KOH-
1ax AByX OOMOTOK OTpa)xacT He KOIpHUHCHT YCHICHHA KaHAia M HE
abCoNITHY IO BETHUAHY BBIXONHOIO HANPSKEHU:A, 3 MMEHHO CTENEHb pa3-
GanaHca ABYX KaHAJOB.

OcranbHoe yXe COBCEM MPOCTO: HANPSIKEHUS C BHIXOAHBIX 0OMOTOK
(o6s3aTenbHO B MPOTHBOMA3E!) TOABOAATCS K AMOAHOMY MOCTY CXEMBI
HHAMKAUWK. ECm OTH HAnpsiKeHHs paBHbl, TO NpH 11000 TPOMKOCTH
KaK Ha BXOAE MOCTA, TAK W HA ero BHXxoze OymeT HyJb, # BECh JKpaH
uHAMKAaTOpa OYNET CBETHTBCS TOMHOCTHIO, 0E3 3aTEMHEHHONO CEeKTOpa,
YTO COOTBETCTBYET TOUHOMY GaslaHCy YCHJICHHH OOOHX KaHAJIOB.

IIpn pasGanance ycwieHwit B nio0yI0 CTOPOHY Ha BXOAE MOCTA
MOSBHTCH Pa3HOCTHOE MEPEMEHHOE HANPSKEHHE, YTO TNPHBEACT K MOSB-
JICHMI0 Ha D5KpaHE 3aTEMHEHHONO CEKTopa, pasMep Kotoporo Oynmer
YBEJHYMBATHCA MO MEPE YBEJMUYCHHS CTETICHH pa3basiaHca.

Tak paboraer MHAHKAaTOpHag uyactb ycrpoiictea. Ho ecte eme u
cHrHasibHas yacte. Jleso B ToM, uTo npu molboit peansHoil cTepeodoHOr-
pamme B 11000if MOMEHT [aXe NPH WACaTbHO YCTAHOBJIEHHOM cTepeoba-
JIAHCE BBIXOAHHE HANpPAXCHAS B 00OMX KaHANaxX HENpPEpHBHO H Hempen-
CKa3yeMO M3MCHSAIOTCH B TAKT COAEPXKAHMIO TIEPEayH, MOITOMY YCTa-
HOBMTb TOUHBIH cTepeobananc o J06oil peaibHoit (OHOTpaMMe HEBO3-
MOHO JaXe C MOMOLIBI HALIEH CXCMHI. _

Ilist Toro uToGH YCTPAHMTH 3TOT HENOCTATOK, PEAJBHBIM 3BYKOBOW
CHTHA/J Ha BPEMS YCTaHOBKM GajaHca 3aMeHseTcs Ha KaanbGpoBaHHEIM
CHTHAJ OT CTENWANIBHOTO HCTOYHMKA. B KauecTBe HMCTOYHMKA TAKOro
CMTHAJIa MCNO0Jib30BAHA HakanpHad obMorka namnsl 6E3I1, ogun KoHen
KOTOpOH 3a3¢MJIeH, a JPyrod HArpyXeH Ha TNOTEHUMOMETPHYECKHH
AENUTENh, C KOTOPOTO M CHMUMAETCS ITAJOHHHN CHTHAN. JTOT CHIHAT
yposHeM 0...3 B ycramasnusaercs peauctopom R7 wm panpume uepes
cuctemy KoHtakToB pene K1 u paspesmurensHnie pe3uctopsl R1 m R2
moAaeTcs HA KAaToAW JIaMI BTOPONO KAaCKaaa TpeaBapUTEIBbHOTO
ycuwnenusi. Ing Toro yToOn HANpPsSXCHUS, TTOABOAMMHEE K 000MM Kacka-
aaM, 6biH abCOMIOTHO ONHHAKOBHIMH, Pa3HHLA B CONPOTHBICHHUIX ITHX
PE3UCTOPOB He A0JIXKHA NpeBHmaTh 1 %.

Ycranosuts Ganamc npocro. Kornpa xmomnka S1 ornyiuuewa, uenu
HCTOUHMKOB Hanpsokenud +250 u -12 B pasomkuyTte. Hakan na nammne
6E3I1 npucyrcTByer nocroanHo. M3-3a OTCYTCTBHMS NHTAOIIHX HaNps-
KCHHIT 5KpaH JaMnbl BOOOLIC HE CBCTHTCA, pesic 00ECTOYCHO M €ro KOH-
TaKTH HAXOAATCH B MOJ0XEHWH, MOKA3AHHOM Ha puC. 24, T.e. HCTOUHMK
50 'y (R7) 3aMKHYT Ha 3€MJII0, 3 KATOAW JIaMII OTK/IIOYEHH OT y3na 0a-
JIAHCHPOBKH.

Ilpn HaxaTuyu Ha KHOMKY 003 NUTANOUINX HATPIXKCHUS MOAAIOTCS HA
CXeMy, JKPaH NaMibl HAYMHACT CPa3y Xe CBETHTBCH, cpabaThiBaer pene
€r0 KOHTAKTH NOAKIIOUAIOT CHIHATBHYIO YacTh CXEMBI K KATOZIAM JIAMIL.

Tenepn, He OTMyCKas HaXaTod KHOMKHM (ee HAXHMMAKT JICBOI
PYKoit), npaBoil pyKoH BpawamT PeryasaTop crepeobasanca A0 IOTHOro
HCUE3HOBEHUS 3aTCMHEHHOrO cekTopa. Besa onmepaung 3anumaer 3.5 c u
rapauTupyet abCOMIOTHO TOYHYIO YCTAHOBKY OasiaHca ycuieHwuilt obomx
KaHaJIOB,

CxeMy MOXHO HECKONbKO MOgH(HUHPOBATD, €C/IH CABOEHHY) KHOII-
Ky BKJIIOUEHHs (MHKponepekmouarens Tuna KM-2-1) samenurts onHos-
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K cxeme o_l Om uemoununa yeHKUs MHAWKATOpPA crepeoba-
128 -————0 —————< - 128 nauca

| ol o
A’mfmim‘_—:)‘—o]
ey I

=1

banake

yeeydslM mepeksoyareneM tana 12K 6es dukcauuu HAXaToro moso-
XEHUs” C YeTHPbMS KOMMYTHDYIOIMIMMHU Tpynnamu. B atoMm ciayuae u3
CXEMBI MOXHO MCKIIOunTh pene. CxemMa KOMMYTauMH 3TOTO BApUAHTA
npuseneHa Ha puc. 26. Eciu xe paguomoburens Oyner cobupats cxemy
M0 OCHOBHOMY BAPMAHTY, TO B KAUECTBE PEJie MOXHO MCIoib30BaTh POC-
60 (macmopr 4.569.438), POC-9 (nacnopr 4.524.201), POC-6 (macnopr
0.452.106) wnn nroboe Apyroe, XenateqpHO ManorabaputHoe, ¢ ABYMS
rPynnaMu nepekaroyeHus 1 pabounM Hanpsxenuem 10...12 B, -

BJIOK MHIWKALIUHU TTEPETPY3KHU

B ycunuTene mpMMEHEHO YCTPOWCTBO MHAMKALMH TIEPETPY3KH,
CUTHAIM3HPYIOMIEE O TPEBHIIECHNH YPOBHS BHIXOAHOTO CUTHAMA, TIPH KO-
TOpPOM HeJMHEeHHHE MCKaXXeHHs CTAaHOBATCH BHIe nonyctuMbix. Cxema
(cm. puc. 27) cobpaHa Ha ABYX TPaH3HUCTOPAX M YETHIPEX JHOOAX, B Kaue-
CTBE WHAMKATOPOB NEPErpy3KHd MCIO/Ib30OBAHBL CBETOAMOAB KPacCHOIO
IBETA, THIF KOTOPHX He HMeeT 3HaueHns. CBeTOaVOoNN yCTAHOB/IEHB HA
JMIEBOH NMAHEH YCHWIHTEI.

Ycrpoitcteo paboraer cneayiomnm o6pa3oM: NIPH OTCYTCTBHH TIOJNES-
HOTO CHTHAJA TPAH3HWCTOPH 3aKpPHITH, TOK Yepe3 HUX HE TEUEeT, CBe-
TOAMOAK! He cBerarcd. I1oABUBIIMIACH CUTHAJ (TIEpEMEHHOE HATIPSIXKEeHHe
€ BBIXO7@ ycunuTenas) Aetekrupyercs anonamu VD1 u VD4, Bunpamien-
HOE HANPSKEHME B OTPHUATCABHOH MOJIPHOCTH Tomaercs Ha 0asy
TPAH3HCTOPA, OH OTKPHBAETCH, M CBETOAUOAN HAUMHAIOT CBETHTBCS.

DTOT NpoLECce MPOMCXOAUT ONMCAHHBIM 00pa3om JUWE B TOM Cy4ae,
ecnu HA Oa3y TpaHsmcropa uepe3d avoael VD2 w VD3 He mopaercs
TOJIOXKHTEJIBHHIA TIOTEHI[HAN OT OTAEJBHOTO MCTOYHHKA TTanus. M jo
TEX IOp, MOKa 3TO AOMOJHHTENBHOC 3anupaioniee Hanpskenue Oyner
OCTABATBHCHY BHINE HAMPAXEHMS, BHPAGOTAHHONO JETEKTOPOM MOJIE3HONO
CHrHANa, TPAH3UCTOP OyAET OCTAaBaThCHd 3aKPHTHM H CBETOAMOAM
CBETHThCA He Oyayr. M jmmb nocne TOro, Kak NpOACTEKTHPOBAHHHIA
MOJIE3HHI CHrHAJA M0 YPOBHK TIPEBBHICHT JTOT TNOPOT 3anmMpaHHs,
TPAH3UCTOP OTKPOETCS M CRCTONMOAB HAUHYT CBETHTHC.

HdansHeliee yBeJMYEHME NOJIE3HONO CHMTHAJIA TIPUBEAET K
YBEJHUEHHIO IPKOCTH CBEYCHHS CBETONHOAOB, HO JIMWGL B HEOOMBIIMX
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Puic.27. Cxema y3na MHAMKALWUMW NCPErpy3KH YCHAXUTENS

npenenax, NOCKOJbKY MAKCHMAJIbHBIH TOX 4YCPEe3 HHX H3IHAYAIBHO
OTPaHHUYCH PE3UCTOPAMM B IEMHU KOJLACKTOPa TPAHIHCTOPA.

Tlopor cpaGaTHBanHsA CXCMbi YCTAHABIMEBAETCH pe3ucTopamm R3 u
R4. O oM, kak 3To genaercs, Gyner pacckasaHo B pasnene "Perynupos-
Ka YCHAHTENS' .

CEPBUCHBIN BJIOK

JT1a 4acTh CXCMBI KPAMOTO OTHOIICHAS K paboTe YCHIUTENS HC
HMEeT, OHa BBUIOJHACT BCOOMOraTenbHuie GPyHKUMA KOHTPOAS pabounx
pEeXHMMOB 1AMl B Benpsmurenei. Ecan pagnomodurens He 3axoyer yc-
NOXHATH M 6€3 TOTO HC NMPOCTYI0 KOHCTPVKITHIO, 9TOT O0K BITOJHE MOX-
HO HCKJIIOUYHTE 630 BCSIKOrO yuepba aast paboTsl yCHANTENS.

ITo npuHuuny paGoThl CepBHCHBIA OJOK OUEHb MPOCT. JTO CaMbii
OObIUHBIHA CTPEJIOYHBIA BOJIBTMCTP NOCTOSHHOIO TOKA, BHIMOJIHEHHBIH HA
M1000M MHJLIHAMIICPMCTPC UYBCTBHTEALHOCTEIO He xyXxe 50 MA ¢ Kom-
MYTHPYEMBIM Ha00pOM racammx GasnacTHHX Pe3NCTOPOB, MO3BOJISIOMIHX
H3MEPSTh TOCTOSHHBIE HATpsXkeHns B ananasonde 1...300 B,

Bce ocranbHOE COCTABIZCT CXCMa KOMMYyTAuud, obecreuyxBaroias
MOOYCPEAHOE MIOAKIIOYEHHEC K BOJILTMETPY TEX MM HHBIX YYacTKOB CXe-
Mbl YCHIUTCAA. KOMMYTATOP WMECT OBa JJEMEHTA: OAWMH Tpex-
CEKLIMOHHHI mepekarouyatens tana [12K, KoMMyTHpYIOMmHH NpaBeii K
AECBHIH KaHaNbl ¥ BKAKOMANOHIT/ BHIKTIOUAIOWNA N3MEPUTENBHYIO CXe-
MY, H NATHTAJETHHIE nepekrouaress Ha 11 momoxceHui, ocyumecTsas-
10uui BHOOP TOUCK H3MEPEHHS.

M3amepcHUE HanpsXeHWH TPOM3BOAWMTCH TPSAMBIM NOZKJIIOYEHHEM
BOJIBTMCTPA ¥ TOH WJIHM MHOI TOYKE CXeMhul uepe3 GasLiacTHH racamui
PE3UCTOP, COMPOTHUBICHUE KOTOPOro mopbupaeTrcd OIS KaXkIOM TOUKH.
Ilns WM3MCpCHUS TOKAa B pa3puiB COOTBETCTBYIOWICH LENMM MOCTOSHHO
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BKJIIOYCHBl Ka/JMOpOBaHHHIC HH3KOOMHbie pesucropsl (1...10 Owm),
TIPAKTHYECKH HE BAHSIOLIME HA pabory samnm. [IpgmMoe H3MepeHne ToKa
B 3TOM CJIyya€ 3aMEHSCTCS KOCBCHHHIM M3MEpEHHEM TIaJCHHS Hamnps-
JKEHMS HA ITHX PE3UCTOpax.

IIpamoe undposoe H3MEpEeHHE PEXHMOB B HALIEM YCHJIHTEJE 3aMe-
HEHO OLICHKOM napaMeTpa no Npu3HaKky "HopMa - He HopMa", [JId Yero Ha
wkane npubopa B ee¢ NEHTPAIBHON YACTH 3aKpameH HeOOTbIIOH 3e/IEHBIH
CEKTOpP, COOTBETCTBYIOMMH 5 %, -HOMY OTKJIOHCHHIO OT HEKOTOPOIO Cpen-
HEro 3HaYCHMA. .

Ilpn peryiMpoBKe M HAJAXMBAHMM CEPBHCHOIO 0/0Ka 19 KaXKmOi
OTAECABHOM KOHTPOJBHOM TOUKM CXEMH YCHJIMTENAS Onpeaendgercd
HOMHHA/JPHOE 3HAYCHUEC HATIPSIKECHUS OTHOCHTEIBHO LIACCH WM MTaACHHE
HANPSKEHHS Ha KaIMOpPOBAHHOM PE3NCTOPE B LENH NPOTEKAHMS TOKA.
3aTeM MepexTIoYaTeNeM KOHTPOAS peXHMOB BHOHPAIOT COOTBETCTBYIO-
mee NOeJA0XKEHHE (OTACNBHO A/ JIEBOMO M TPABOI0 KAaHAJNIOB) M €
MOMOIIBK)  ACTIOTHHTENBHOIO TOC/ICAOBATE/NBHOTO pPE3NUCTOpAa  YCTa-
HaBJMBAIOT CTPEAKY NMpubopa TOUHO MOCPEIHHE 3€JIEHOTO CEKTOpa. Ty
ONEpauMI0 NMPOAE/IBIBAIOT IUIS KaXA0H M3 11 KOHTPOJMPYEMBIX TOUECK B
KaxXJoM KaHase (Bcero 22 TOuku).

B panpHeieM B IpoLecce peaibHOH IKCIUTYyaTauHn YCHIUTENRS J0-
CTaTOYHO MOC/IENOBATEABHO "npomenkaTts” Bce 11 monoxenni nepexnio-
yatesns W yOenuThCs, YTO HM B OJIHOM M3 HMX CTpeaka npuGopa He Bh-
XOAMT 33 Opeaeanl 3eAeHoro cekTopa. OTKIOHCHHME CTpPEsKM B 00yI0
CTOPOHY 3a MPCAEAB ITOr0 CEKTopa OyAeT CBHACTE/NBCTBOBATH O HAPY-
MEeHWH PEXUMA B JAHHOM YYACTKE CXEMbL.

Onpepnenenne pedekTHOrO yuyacTka CXeMbl B 3TOM CJyyae He Coc-
TAaBHT TPYAA, MOCKOJABKY KaXAOMY TIOJOXEHHIO MEPEKAOYATENS COOT-
BETCTBYET HAANMCh, MOABJISIOMANCS B CBETAMIEMCH OKOLIKE HAA €ro pyy-
KOi,

B KOHCTpYKUMH aBTOpPA A9 KOMMYTALMM NMPHMEHEH MATUIaNeTHBIH
nepekoyaresb Ha 11 nosoxenuit Tuna 11T15HIIM, ucnons3orasumiics
B CBOE BPEMs B TPAH3MCTOPHHIX pagnonpueMHukax (Hanpumep, "Cokon-
6") u HexkoTOpHIX M3MepuTenbHEX npubopax. (Pasymeercs, He ofs3a-
TEJIBHO MMETh UMEHHO TaKOoi nepektiouaresb.) OH 3aKpenaseTcs ¢ BHyT-
PEHHEH CTOPOHBL JIMHEBOM TMAHEJH C TOMOLUBIO CMEIMANBHON WIHPOKOH
mepexonHoi cko0Owl, KaK moka3aHo Ha puc. 28. Uepes oTscpcTre B uue-
BOM IaHe/IM NMPOINyNIeHa HACAAKa Ha OCh MEPEKJIIYaTeN s, U C BHyTPEH-
HEH CTOPOHBI Ha 5TOM HAcaAKe 3aKPCTJICHA NUCKOBAS IKANa, Pa3fc/acH-
Hagd HA 1l CcexTopoB € COOTBETCTBYIOIIMMM HANNHCIMU  WIH
CHMBOJTHYECKHMHM N300DAXEHHAMA.

Hapn ockro nepexnoyaTtesns B JHUEBOW MAHEIU MPOMWICHO OKOIIKO, B
KOTOPOM YHTAECTCA HAAMNCh HIM CHMBOJ Ha aucKe. Hanmwce nonceeynsa-
€TCsl JIAMITOM MOACBETKH LIKAJIBI, MHTAHUE KOTOPOM OCYHMICCTBAACTCS OT
m1060it HakanbEHOM OGMOTKH Yepe3 CPEAHION FPYNIly NepexiouaTens Ka-
HAaJIOB.

ITpn Haxaroii cpegHEl KHONKE CXEMAa M3MEPEHHS PEXHMMOB OTKJIIO-
YeHa, KaxK M jamna moacserky mkansi. [1pm HaxaTuu xHomok "JleBbrit”
uiau "[Ipaswiii” H3MEPUTENBHEINA BONBTMETP YEPE3 TAJIETHHIN MCPCKAOYA-
TEJb MOAKII0UAETCS K KOHTPONAbHBIM TOUKAM COOTBETCTBYIOUIETO KAHANA
¥ OJHOBPEMEHHO 3aropaeTcs JJAMIA MOACBETKH LIKAJIbI.
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Puc.28. KOHCTPyKIHS yana KOMMYTALMH CXEMbI CEPBUCHOTO §10KA ¥ PACTONONKEHHME ACTANCH
3TOr0 y3na Ha JHMUEBON NAHEMH

Q - NCPEKNIQUATEND C KPEnexHoi ckoboi; 6 - muck-wkana uneHTMdHKaL MY TOUEeK H3Me-
penud; 8 - ohopmaenue YacTH NHLIEBON NaHeaHu '

Ecnn auck-mKany BHNOJHATL M3 TIEKCHIIACA TONWMHON 3...4 MM 1
Ha HCH BBHIrPaBUPOBATH COOTBETCTBYIOWINE HAATIMCH, TO NPH OCBCLUICHHH
wKans "B Topew” Hagnucu GyxyT apko csetutbed. JlamMmy MOXHO MOK-
PHITh LBETHHIM LATIOHIAKOM,

Ilokasannag Ha puc. 28,6 NHCK-IIKANa UMEET HAATUCH, COOTBETCTBY-
I0LIHE CXEME OTTMCAHHOTO yeunuTeas. Ecan ycuauntenr 6yaer oT1MuaThes
COCTaBOM WJIH THMNOAMH JAMI M YHNCAOM BBITIPIMHTENEH, TO HYXHO
U3MCHHMTh ¥ HAANHCH HA [IKANE,

Ha Tom xe pucynke cnpasa npuseseH onuH M3 BapHaHToB OOpM-
JICHHS JINUEBOW FMAHCAHM, €CIH B YCHJANTEAEC €CTh CEPBUCHBIN OJIOK.
(OcranbHas yacTh JMLEBOH NMAHEAM C ONEPATHBHHIMH OPraHaMH ynpas-
JIEHM S ITOKa3aHa Ha puc. 32.)

M nocnennee. Mbt yxe cka3anm, 4To YCTAHOBKA CTPEIKM BOJBTMETPA HA
CEepeMHY 3eJICHOTO CEKTOpAa LIKAJIBI IUIS KAX/0i M3MEPSeMON TOUKH CXEMBI
OCYLIECTB/ISETCS MOx0OPOM  JONOIHMTEIBHOMO (Tacsliero) pesHcropa B
TIPOLICCCE TIEPBMYHOM CTaTMUECKOM PEry/NHpOBKH ycwmTtens. Metonuka sta
NPEAC/IbHO MpOCTa. 3Has YYBCTBHTENBHOCTE M BHYTPEHHCC COMPOTHRIICHHE
Bawero mTpubOpa, BBIMMCAMTE JWIM  ONPEEIMTE ONBITHBIM  ITYTEM
CONPOTHBJICHAE 100ABOYHOIO PE3NCTOPA s Hanpskerus B 1 B, npy koTopom
CTpe/iKa npubopa yCTAHABIMBACTCS TOUHO TOCPEAMHE 3esieHoro cextopa. Jlo-
MyCTHM, OHO OkaxcTcs pasHo 10 kOM. Torna 1Ist TOUKH € HATIPSKCHHEM B
27 B pobasouHoe conpoTusicHHe 101kHO 6biTh 10 x 27 = 270 kOM, a ns
TOYKH ¢ Hanipsxkenuem 250 B - 2,5 MOm.

57



D10 Teopus. [IpakTHUYECKH ITO MOXHO CAENaTh ABYMS Crocobamu.
[Nepssiif COCTOMT B TOM, YTO COTIPOTHMBJEHHE KaXJIOro A00aBOUYHONO
pE3uCTOpa 3apaHee TOYHO BHIYHCISIOT M HE MEHEE TOYHO ToaOHparoT,
MOCJIE YEND €r0 YK€ YCTAHaBAMBAIOT HA M3MEPHTEJABHYI IUIATy. JTOT
€nocolb AOCTATOYHO TPYAOEMKHIA H HE 00eCreYMBacT TOUHOIO COBIaAeHHS
MOJIOXEHNS CTPEJAKH B LEHTPE 3EJIEHOr0 CEeKTOpa AN PAa3HBIX TOUEK
U3MEpPEHHS 1AXC NPH OUEHb TIATEILHOM NMOAOOpE racsilmMX pPe3vCTOPOB.
IlobGaBuM, uTO BCe OTOOpaHHBIE PE3UCTOPH JOJXHB HMETH aonyck 1%,.

Btopoit ciocol COCTOMT B TOM, UTO COMPOTHBAEHHS TaCAMMX Pe3UCTO-
POB Opene/IgITCs JdIIb NTPHOIM3HTEIbHO M BHOMPAIOTCH 3aBEIOMO He-
cx0J1bK0 MeHbiuAMu (Hanpumep, 82 kOm Bmecto pacuetnnix 100 xOm),
HO MOC/EN0BATENbHO € KaXABM TOCTOSHHBIM PE3MCTOPOM BKJIHOUAETCH
Nn00aBOYHBIN YCTAHOBOYHBIH MEPCMEHHBIM PE3UCTOP, C IOMOLIbLI0 KOTOPO-
IO H OCYIICCTBIASETCH TOUHAs MOATOHKA MOJOXKEHHWS CTpeikyu npudbopa B
LEHTP WKaJILL.

JroT cnocod HAMHOrO TOYHEE, €r0 MPUMEHEHHE 3HAUHTENBHO YIIpo-
IIAET TPOUECC PETyAMPOBKM H3MEPUTENBHOIO YCTpOiicTBa, Ho Tpebyer
TNpUMEHCHNS 22 YCTAHOBOUHBIX MOTCHIMOMETPOB, YTO HCBBITOOHO KO-
HOMHUYECKH ¥ TpebyeT JOTOMTHUTEIBHOI0 MECTA IS UX YCTaHOBKH. Bripo-
YyeM, MHB YXe NpPeAynpexaajin, 4YTO A/ COBPEMEHHHX JIAMIIOBBIX
YCHJINTEJICH, 13 CUIE ¥ BHICIIErO K1acca, NOBOPUTE 00 9KOHOMHYECKHX CO-
o0paXkeHNIX TIPOCTO HE MMEET CMEBICA.

BJIOK BBITIPSIMUTEJNEN

B pasmene "Cuiosoi 610K" B 00uIkx ueprax ObLI0 YTIOMAHYTO
H O Bmnpsmarensx. Paccmorpum uxXx Gonee mnonpoduo. Ilonnas
NPHHIMMAAABHAS CXEMA BCEX BHINIPIMHUTENEH M (PUALTPOB MPHBEAEHA HA
puc. 23. meer CMEICT eule pas OTMETHTb, UTO 3A€Ch PACCMATPHUBACTCS
BapHaHT 03 KCHOTPOHOR, C Y3JIOM 33[CPXKKH BKJIIOYEHMS aHOJHOIO Ha-
MPSKCHHUS, BHIPIMICHHEM HAMPSAXKCHAS HAKAJA ANS IEPBHX (BXOXHBIX)
JIaMIT, C JOTIONHHTENbHBIMH BBITPAMHTENSMH A8 CHCTEM HHAHKALMH
ctepeobananca H neperpy3Ky KaHAMOR, C ABYMS PA3feNbHEIMH CHAOBBIMH
TpancopMaTopaMu (HakaJbHEIM M aHonHeiM). Ha puc. 29 mpusencHa
MN3MEHEHHAS YaCTh MOMTHOM CXEMBI /IS BADHAHTA C KEHOTPOHAMM, B CY-
Yae NPUMCHEHUS KOTOPHIX Y3€J/1 3aACPXKH BKIKOYCHNSA AHOIHOIO Hanps-
XKEHHUSI MOXKHO UCKJTIOUUTD.

Jrta cxema npuseaeHa Ha puc. 30,a. 3neck Tpanzuctops VT1 1 VT2
tuna KT315 win nobsie apyrie ¢ JONyCTUMBIM TOKOM KOJUICKTOpA 10
100 MA. B KOANEKTOpHYIO IiCTIb BTOPOTO TPaH3HMCTOPAd BKJIIOUYEHO
UCTIONTHUTEIBHOE penie. B KOHCTPYKIMM aBTOpA NPUMEHEHO pesc THIa
POC-22 ¢ yeTHpbMS MEPEKITIOUAIOLMMH TPYNTIAMH, JJTS TIOBHIIECHHS Ha-
AEKHOCTH KOMMYTALMM BKJKUCHHBIMHM MO JBC Napbl mapajnenbho. B
NpHHOHKITE BHOOp THIA pejie A0CTATOYHO IIPOU3BOJIEH, JIMIID OB €10 KOH-
TaKTH ObUIM PAacCUMTAaHH HA KOMMYTAUMIO COOTBETCTBYHOLUMX HATpPS-
JXKEHWH 1 TOKOB.

B 6a3y nepsoro Tpansucropa skawueHa uenb R2 Cl, onpenenswowas
BpeMs 3aACPXKH cpabaTbiBaHHs peae, DTa cXeMa MpocTa, HO OHA MMCET
ONMH CYLIECTBEHHBI HCAOCTATOK: pefieé HAaXOOUTCA TIOX TOKOM
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Puc.30. Cxema 3afiepXKH BKIIOUEHUS AHOJHONO HANPSKEHUI:
a - BAPMAHT C MOCTOSHHO BKJIIOUEHHBIM PENE; O - BADMAHT C OTKJIIOYAKMMMCS pesie

NPAKTHUECKH BCE BpeMs PabOTH YCHAWMTENS, YTO CHHXAET ee HaJexX-
Hocth. Ha puc. 30,6 npuBenen Apyroid BAPUAHT ITOM CXEMBI, TMIMICHHBIH
YKa3aHHOTO HEJOCTaTKa. 37ech HOPMAJIBHOE MOIOXEHUE 00ECTOYCHHOIO
penic 3aMKHYTOC. B MOMEHT BKIKUEHHS YCUIuTens pese cpabareBaer,
pa3MBIKas IEnH MATAHKA aHOAOB JIAMII, a MOCJIE 3apaAXH KOHAEHCATOpa
C1 TpaH3uCcTOp CHOBA 3aXpHBaeTCd, peje obecrounBacTcs W oba aHOA-
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HBIX BBIIPSIMHTEJIS TIOAKJIIOYAIOTC K HAarpy3ke. BpeMs 3ajiepXKu B OTOH
CXEME TAKXe ONpENeNsIeTcs 3apsiiHON eMKOCThI0. BHOpaTs TOT HJIM HHOM
BAapHAHT CXEMBbI IIPEAOCTABISETCS CAMOMY PaHOTIOOUTEIIO.

PETYJIMPOBKA H HATAXKVIBAHUE

IMpexpe yeM NPUCTYNHTH X 3TOM YacTu paGoTH, HACTOSITENLHO
PEKOMEHIYEM BHHMMATENBHO mnepeuxTtats pasgen "OOwas Mmceroxuka
PEry/MpOBKH ¥ HANaXHBaHWs', MOCKOJBKY pEryJMUpoBKa Jiro0oro
YCHJIMTENIS, B TOM UHCJIE H ITOTO, AO/KHA OCYIECTBAITHCA MO0 COHHOM,
OTTHCAHHOM BHINE METOAMKE. 31eCh XKe TIONOBOPHM O TeX HI0AHCAX M 0CO-
OEHHOCTSX, KOTOPHE XapAKTEPHH MMEHHO AJ14 9TOI0 YCHIATES. :

Wrak, su 3akoHumsn cGOpKy M MOHTaxX M cOGMpaeTech BKJIIOUMTh
youwnnrens. HanomMuHaeM, 4to aesiath 5TO HAAO NPH BHIHYTHX JAMIAX U
XENaTeJJbHO TpH TIOHMXXCHHOM HampskeHuu cetd. Ilpexne Bcero, ¢
NOMOIIBI0 BOJILTMETPA HEOOXOMMMO yOenuTbCS B HAJHUMH BCEX HEOO-
XOQMMEBIX HampaXCHHI KaK Ha BCEX BHIMPSIMHUTENAX, TaK M HA BCEX Ha-
KAJIbHBIX LENSX HEMOCPEACTBEHHO HA HOXKAX JIAMITOBH X NMaHEEK.

3arem nposepseTcs paboOTOCHOCOOHOCTE y3/1a 3aMCPKKH BKIIOYCHHS
AHOHOIO HATIPSAXCHUS M MO CEKYHIOMEPY ONPENETSETCS PEabHOE Bpe-
Msa 2Toit 3amepxku. Ono gonxHo Owmte B mpenenax 20...40 c. Ecim
takTHUEcKOEe BpeMs OKAaXeTCsd MHBIM, €r0 Hago M3MEHHTh ToabopoMm
€MKOCTH M COTIPOTHBJICHHS B Liend 0assl Tpan3ucropa. TobKo mocie 31o-
0 MOKHO BCTABJATH B IAHE/IBKH JAMITH OKOHEUHOrO Kackana.

Ha BpeMst YCTAaHOBKH CTaTHYECKOTO PEXHMA OKOHEUHHIX JIAMIT B Pa3-
PHIB aHOMHOM LENHM (CO CTOPOHEI TpaucopMaTopa) N0aXKeH OBTh MOCTO-
SHHO BKJIIOUCH Miuinamnepmerp. Hu npu kakux obcTosTenbeTBax aHomg~
HHBIH TOK HE JOJXEH NPEBBIUATH NMOJOBHHbBI IPEETBHOTO 3HAYCHHS, YKa-
3aHHOIO U1 9T0# JaMns B Taba. 1.

Ecau B ycunuTesne npeayCMOTPeH CEPBHCHEI 610K, TO MOC/IE OKOHYA-
TEJBHON YCTAHOBKH PEXHMOB OKOHEYHOIO KACKana HYXHO MOgK/IIOUHMTh
BCE TOYKHM H3MEPEHHS STHX PEXHMOB K COOTBETCTBYIOLIMM LIETIAM KOHT-
poas cepsucHoOro 610ka, nonoGpaTs JOMOJHUTENBHBE PE3UCTOPH B B10KE
TaKMMH, YTOOH CTpPe/IKa KOHTPOJIBHOIO Mpubopa HaXxoAWaack TOYHO Toce-
pPEeNMHE 3eJIEHOTO CEKTOPa, ¥ B AaJIbHEHIIEM OUECHHBATh PEXHMBI OKOHEU-
HOTO Kackana yXe ¢ MOMOMIBIO CEPBHCHONO 0/10Ka. AHAJIOTHUHO MpoBEpsi-
KOTCH M YCTAHABJIMBAIOTCS PEXMMbI BCEX OCTAIBHBIX JIAMIT YCHJIHTEIS.

HanoMHnM, uYTO HauMHas C 3700 MOMEHTAa BCE JajbHEWIIHE
ACACTBHA JOIXHBI TIPOM3BOAUTHCS TOJBKO TIPH TMOAKJIIOYEHHHIX K BHIXO-
naM 00OMX KAHAJOB PealbHHX HArpy3Kax WM MX JKBHBajneHrax. IToc-
JIeIHEE NIPEATIOUTHTEAbHEE, TTOCKOIBKY B 9TOM CiIyyae paGora Gyaer ocy-
WIECTBASTHECA B THIIMHE. YUTHTE, UTO BKJIKOYEHHE ycunurTens 6e3 Harpy-
30K M TOJAua Ha BXOJ 3BYKOBOTO CMIHAJA MOTYT NMPUBECTH K TIPOOOIO BbI-
XOOHHX TpaHchopMaTopos!

Hns Hauana Haxmute HA KHonky "Jleswit" (wmm "Ilpasmit") KoMMy-
TATOpa BXOOHHIX CHMIHAAOB M 3aHMMANTECh ONHUM 3THM KaHaJiOM (BXOX
BTOPOTO nipu 3ToM OyaeT aBToMaTHYECKH 3aKopoyeH). Pyuky perysasropa
TPOMKOCTH YCTAHOBHTE B MAKCHMAJIBHOE TOJIOXKEHHE, PYUYKY peryidaTopa
crepeofanaHca YCTAHOBHTE NpPHOAM3MTENIBHO B CpeqHee IIOJIOXKEHHE,
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Haxwmute kHONKY "KOHUEpT" B KNAHr-pErucTpe ¥ noaaiTe Ha BXOX COOT-
BETCTBYIOLIErO KAHANa OT 3BYKOBOTO TEHEpaTopa oueHb Hebonbmoe
(20...30 MB) nanpsaxenne yacroroi 1000 I'u.

Ecnu B cxeme Her ommO0K M BCE MpEasaymUe onepanuy ObUTH BH-
MOJHEHH B TOYHOM COOTBETCTBHM C YKasaHuamu pasnena "O6mas me-
TOAHKA PETyJHPOBKM M HAJAXHMBAHHUE", TO CurHan Oyner npoxonuts 6e3
MCKaXEHHM uepe3 BCI CXEMY BIUIOTh OO0 SKBHBAJIEHTA HArpy3KW.
Y6enuTecs B 3TOM MOXHO NMOOYEPEAHHM NONKIIOYEHNEM ocuMIorpaga
K CETKaM M aHOJAAM BCEX JIAMIT, HAUMHAS C IEPBOH.

Ecnv B XKaKOM-TO MeCTe CXeMBl CHTHAaJa HET, HeoOXooMMO elle pas
CaMBIM TIOATEJBHBIM 00pPa3CcM TPOBEPHTH Y3€J1 WM KACKa, Te CHTHAJ
"moTepsaaca”, HAWTH ¥ YCTPAHUTh HEHCIPABHOCTh (MM OIIMOKY B MOHTA-
xe). [Touck mponasmero CMrHajsa HauyWHAHTE C MPOBEPKH MOJIOXEHHS
ABHXKOB YCTAHOBOUHBIX MMOTCHLIMOMETPOB, TAK KAK Yalle BCEro CHrHajia
HET M3-33 TOrO, YTO JBMXOK 3a3E€MJIEH.

Ecnu curnan nmpoxogut 6e3 MCKaXeHHs uepe3 BeCh TPAKT BILIOTh A0
HAarpy3kH, TMEepexoaHTe K YCTAHOBKE pexuma ¢pasonusepropa. [Ipexne
BCETO HEOOXONMMO TOOMTECH, YTOOH HA ceTKax oOenx JaMmn ApaiiBEpHOIO
Kackana Obld abGCoMIOTHO OMHHAKOBHIE 1O BEJHUMHE MEPEMEHHBIE HA-
NPSXCHAA., DTO JOCTHIAeTCs BHIOOPOM IMOJ0XEHHMI JBHXKA YCTAHOBOY-
HOTO MOTEHUHOMETPA B LN CETKH BTOoporo Tpuoaa dasounnsepropa. Ha-
TMOMHHM, UTO MOCJE KaXKAON0 M3MCHCHUSA TMOJIOXKCHUS NBMXKA 3TON0
MOTCHUMOMETPA HATIPSXCHHS HA CETKax o0CHX ApaiBCPHBIX aMm GyaeT
H3MEHATbCA. B CBA3M € 5TUM HEOOXOOMMO MOCTOAHHO KOHTDPOJHPOBATh
00a atu Hanpaxenns. OxoHuaTenbHad Pa3HHALA B YPOBHAX OBYX CHIHa-
JIOB He J0/1XHA npesbimats 0,5...19%,.

OrperynupoBas (a3oMHBEPTOpP, NPOBEIUTE TAKYI0 XK€ PETYHPOBKY
JIaMII JpaiBEPHOTO KacKana, JOOMBLIKCH a0COMIOTHO OAMHAKOBHIX (B mpe-
menax 19%) mepeMeHHBIX HANPAXEHHHA HA CETKAX OKOHEUHBIX JIaMII.

Jlanee B HEKOTOPHIX MPEAEAAX HYXKHO H3MEHATH HAMPSIXEHUE HA BbI-
XO[Ee 3BYKOBOIO N€HEpaTopa, KOHTPOJHPYS NPH 9TOM HAMpsKEHWs Ha
CETKaxX ApaiBEPHBIX H OKOHCYHHIX jJaMm. [IpH OTCYTCTBHH HECHCNIPABHO-
CTEH B CXEME M HACHTHYHOCTH NMAapaMCTPOBR JIAMIT 9TH HaTTPAXKEHH S JOJIX-
HBl OCTABATHCH ONMHAKOBBHIMH TIPH Pa3HbiX AGCONIOTHHIX 3HAYEHHAX.

Ecnn 310 Tak, ocTaBeTe OCHH/LIOrpad) MOAKIIOYEHHBIM K 9KBHBAJICH-
TY Harpy3k¥ ¥ HaUMHANTE MOCTENEHHO YBEJUYNBATD BXOJHOW CHTHA 10
MIOABJNICHNS BUOMMBIX HAa DKPAHC HCKAXXCHHI CHMHycoMan. Kax Toibko
HCKAXEHUST TOSBHINCH, OTKJAKYHMTE ocumiorpad OT Harpy3kH o
"mpodaMTecs” ero WymnoM N0 BCEM TOUKAM CXEMbl, HAUMHAA OT CCTKH
BXOAHOW JJAMIBI, YTOOH ONpPENeUTh MECTO BO3HHKHOBEHHS MCKAXKEHMM.
ITouT HaBepHAKA OHM MOSBATCH W00 HA BXOAE, MO0 HA BHIXOAC Apaif-
BEPHOTO Kackana.

[Tepenecute myn ocumsnorpada Ha JIEBBLIA aHOA JaMIel pa3ouHBEp-
TOpa (CM. CXeMy Ha puc. ) ¥ YCTAHOBUTE BXOTHON CHIHAJ TAKHM, YTOOBI
MCKAXCHUS (POPMBI CMHYCOMABL TOJBKO-TOJIBKO TOSBUJIMCH, TOCTE YEro
YMCHBUINTE BXOXHOM CHIHAJ, HO TOJBKO KO MOMCHTA, KOTJa MCKaXXCHHS
noaHoCTe0 nponaxyt. [locae sroro nepedecure myn ocuwuiorpacda Ha
AHOO MEPBOH ApadBEPHON JIAMIBI M BPAlIAHTE ABHKOK MOTEHIMOMETpPA
R 12 no MOMEHTA MOYBJIEHHS HCKAXEHHIM, TTOC/E YETO NIOBEPHUTE €I0 OCh
00paTHO A0 MOMEHTA MPONANAHNT HCKAXKEHUH.
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Y6eauBIWMch NOCJAE ITOTO B OTCYTCTBMM MCKAXEHMH Ha CETKE COOT-
BETCTBYIOINCH OKOHEuHOM namMnel (VL4 Ha cxeme), MEPEHECHTE XYM
ociuiorpadpa Ha ee aHOn M BpaieHMEM ABMXKA moteHupomerpa R24
A00elTeCh MAXCHMAIBHO BO3MOXKHOIO HEHCKAXEHHOIO CHIHANA.

TTocne aToro, HUYErO HE H3MEHS S, MPOAENANUTE TOYHO TAKYIO XeE Ole-
pPauMIo CO BTOPOM MOOBHHOM cxemul (tamnel VL3 u VLS). B xoHeynom
HTOre JOJIXEH TIONYYHMTHCS PE3yJIbTaT, MPH KOTOPOM YBEIHYEHHE BXON-
HOTO CHTHAJIa MPHMBEAET K MOSBICHUIO MCKAXCECHHI MPaKTHYECKH OHOB-
PEMCHHO BO BCEX KACKanax, HAYMHad ¢ (ha30MHBEPTODA.

OcrasbTe BXOAHOM CHIHAM TAKHM (MaKCUMAIBHO BO3MOXKHBIM) , TIPH KO-
TOPOM MCKAXEHHMS HA HAarpy3Ke €Ie OTCYTCTBYIOT, H C MOMOILBI) NEPEKITIO-
uareng S1 KOMMYTUPYITE NOCUEPETHO CEKLIMA BTOPUUHON OOMOTKY BHIXO-
HoOro TpaHchopMaTopa i Bamed peansHod Harpysku (4, 6 wm 8§ Om).
[Tocne Kaxaoro mMEpeKaIOUeHUs MAaKCUMAJBHOC HEMCKAXEHHOE BBIXOIHOE
HanpaxeHue OyaeT HHbIM, BaM HyXHO BHIOPATE TO MOJOXCHHE MTEPEKAI0YA-
TeJIs, KOTOPOE COOTBETCTBYET HaHOONbIIEMY H3 HHX.

HanomuraeM, uto aBuXOoK noteHudomeTpa R35, ¢ koToporo cHuma-
€TCs HANPSXEHUE OTPUUATECIbHOM 06PaTHOM CBA3H, J0/KEH HAXOAMTHCH
B 3a3€MJIEHHOM TOJIOXKEHHMH, A ABMXOK MOTEHUHOMETpa B O10Ke Kiarr-
perucrpa, ¢ KOTOPOro CHMMAETCs CHrHaj Mpd HaXatod KHonke "Kon-
HepT”, - B NOJOXECHHM MaKCHMAJIbHOIO CHTHAIA.

Ecnu Bca perynuposka Oblia Npou3BeneHa TakK, Kak 37€Ch OMMCAHO,
MOXHO MEPEXOAUTH K CACAYyIOmEMy atany. B npoTMBHOM cayuae HYXHO
CHOBA MPOBEPHUTH BECh MOHTAX, a TAKXKE A00POKaYECTBEHHOCTh MCTIONb-
30BAHHBIX JIAMIT H HE MIPOAO/IXATD AANBHEHLIYIO pEryTHPOBKY A0 o0Hapy-
JKCHHMS M YCTPAHCHMS IPUYKH HEITOAN0K.

Crenyrowwuit 3Tan HaAUMHAETCH € onpeaeneHus (Pasbl OTPUUATENbHOM
oOpaTHO# cBsi3u. Bropuunas o0MOTKa BHIXOOHONO TpaHcdopmaTopa BH-
NOHEHA CUMMETPHYHOH C 3a3EMJIEHHOM CpEAHEH TOUYKOM, MOJITOMY Ha
onHoM ee Kpai ¢asa obpaTHOi cBa3uW OyneT MONOXMUTENBHOH, a Ha
MPOTHBOTIOJIOXHOM - oTpruatensHoi. CHOBa mofkIrouKMTe ocuusiorpad
K Harpy3ke M Npd HAJAMYHMH CPEIHEr0 IO YPOBHIO CHIHAJA HEMHOIO
MOBEPHHUTE ABMXOK noteHuuomeTpa R35. Ecau BeIXOAHOE HaNpAXEHHE
Npy 3TOM YMEHBLIMTCA, 3HAUMT, (Pasa oOpaTHOM CBA3M TNpaBUABHAS.
Eciu ke cMrHai Ha BHIXOAE€ YBEIMYHTCH WIM B yCHJIMTENE BOSHUKHET re-
HEpauMs, 3HauuT, a3y Han0 W3MEHHTh. /g 3TOro MPOBOA, MAYIIHHA K
HE3a3EMNCHHOMY Kpalo peryasTopa, CACAyeT MEpenasTh ¢ OXHOro kpas
00OMOTKM Ha NPOTHBOIOJIOKHBINA (OHH MOMEUEHBl HA CXEME MATHKOHEY-
HHIMHM 3BE370YKAMHM) H TOCJIE YEro eme pa3 yOenuTsCa B HOPMAJIbHOMH
pabote perynsropa.

YcraHOBMTE HA BXOAE YCHANTend HOMUHanbHBIA curaan (100...150
mB) Ha yactore 1000 ' ¥ MEAICHHO BpAIIANTE ABHXXOK MOTCHLHOMETpA
R35. Ero onTHMa bHEIM €r0 IOJIOXEHHUEM CJAEAYET CYMTATh TAKOE, MPH
KOTOPOM HEHCKAXEHHAas BHIXOAHAS MOIIHOCTh Ha Harpyske Oynmer He
Huxe HoMuHanbHOM (15...20 BT), [loOuBmIMCh TAKOrO pe3y/bTaTa, Hy X-
HO 3aHOBO TOJHOCTHIO MOBTOPHTH BECh LMWKJ PErYJHPOBKH YCHITHTENS
(BipoueM, HE PaAMKaJIPHO, A JIMIIh C LETBI0 KOPPEKLHMH) TPH yXE
HEH3MEHHOM IOJIOKEHNH NBHXKA peryaaropa R35, nockonbky BansHue
00paTHOM CBSA3M NPUBOANT K HEKOTOPOMY H3MEHEHHIO TPAKTHYECKH BCEX
MOKa3aTeneil yCHauTend.
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3aKOHUYMB PETY/JMPOBKY OAHOIO H3 CTEPEOKAHANOB (B TIOJIOXCHHH
nepexmouarens "Konuept”), HyXHo HaxaTb KHonKy "[IpaBhii” koMMy-
TaTOpPa BXOJIOB M NPOM3BECTH TAKYIHO X€ PEryJIMpoBKY BTOPOTO KaHania,
npeaBapuTEibHO 3adMKCHpPOBAaB HA Oymare YpOBHW CHIHAJIOB BO BCEX
TOYKAX CXCMBI MEPBOTO KAHAJIa TIPH HEW3MEHHBIX YPOBHAX BXOIHOIO
cMrHana.

OxoHyaTesbHO OTPEryIMPOBAHHBIC MPABHIM M JIEBBIH KAHAJIBI JOJIXK-
HBl OBITH HIEHTHYHBIMH MO BCEM MAPAMETPAM M 3HAYECHWSM HATIPSKEHHIH
CHTHAJA B OMMHAKOBBIX TOUKAX CXEMBI IPH CPEAHEM MOMIOXCHHHU PETyasi-
TOpa cTepeobananca.

Teneps HyXHO 10OMTBCH, UTOOBI TPH HEM3MEHHOM BXOAHOM CHTHAJIC
Ha yacrore 1000 'y yposeHb BHIXOAHONO CHIHAJIA HA HArpy3KE OCTABaJICS
HEHM3IMEHHLIM MDY HaXaTHH HA I00YI0 M3 TPeX OCTABLIMXCH KJIaBHMLI
NMEPEKNIoUaTENs KAaHr-perucTpa. [ag 3roro HEOOXOOMMO IOOUYEpenHo
Haxathk XHONKH "Pcup”, "Ixa3" w "MaTHM" M BpamieHHEM COOTBETCTBY-
OIHX YCTAHOBOYHBIX MOTEHIMOMETPOB AOCOMTBCH TAKOIO X€ Hamps-
KEHHUS HAa Harpy3Ke, Kak W mpHu Haxartoil kHonke "Kouuept”. Ecm 310
HE TIONYYHTCST, MOXXHO HEMHOIO YMCHBIINTh YPOBEHb CUTHAJA, CHUMAaE-
Moro B pexume "KoHuepr”, ¥ CHOBa NMOAPETYJIHPOBATh OCTAJIBHBIE CHTHA-
A, B aToM ciiyyae mociae yCTAHOBKW UYETHIPEX OOHHAKOBBIX YPOBHEH
CMCHAJZIOB MOXET O0Ka3aThCd HEOOXOUWMBIM CKOPPEKTHPOBATh OOIIYIO
YYBCTBUTEIBHOCTE YCUJIUTENS C BXOAA C MTOMOUIBIO PETYJIATOpa OTpHIA-
TEILHON 00PaTHOI CBA3M.

Ha 5TOM peryJHpOBKY YCHIHTEAS MOXHO CYHTATh 3aKOHYEHHOMH,
MOCKOJIBKY MPH OTCYTCTBMM OIMOOK B MOHTAXE W MCIPABHHX HETANAX
paboTa NAaBHHX PEryJATOPOB TéMOpa M CXEMB TOHKOMITEHCauuu obec-
MEYNBAETCS ABTOMATHUECKH M PETYJNMpPOBKH He Tpebyerca. Brpouewm,
ybenutbcs B 5TOM HeauwHe. [ 9Toro npu MaKCMMAABHOM TIOJIOXEHHH
perynsitopa TPOMKOCTH HA BBIXOAE 3BYKOBOIO ICHEpaTOpa Hamo ycra-
HOBHTH HEKOTOPOE (DMKCHpOBAHHOE 3HaueHHe (Hampumep, 10 win § B) n
MpH BHIKJIOUCHHOM YCWIMTE/IC M BHHYTOW NEPBOM JIAMITE H3MEPHThH Ha-
NpSKEHHE HA CETKe mepeoil namnm Ha vacrorax 20, 40, 60, 100, 200,
400 1, 2, 3, 5, 8, 10, 12, 15 n 20 k', mOCTOSAHHO MOAACPKHBAS BH-
XOQHOE HAMPSXEHME PFEHEPATOPA HEM3MEHHBIM.

INo nonyueHHbM 3HayeHHsM HA Gymare ¢ TorapupMHYESCKUM Macii-
TabOM OCH YACTOT HYXHO MOCTPOMTH rpaHK BHIXOQHHX HATPSKCHUMA B
(yHKIHMH OT YACTOTH KIS MAKCMMAJBHOTO MOJOXEHU S PETYIATOpa rpoM-
kocty. [Tocae atoro, He MEHSA YPOBHS HANPSXEHUAS PéHepaTopa, Mosep-
HYTb OCb PETYAATOPa TPOMKOCTH B CTOPOHY ymeHbuieHns Ha 10...15° u
CHSTh AHAJIOTMYHYI) YACTOTHYIO XapPAKTCPHCTMKY HAa TEX XE 4acTOTax.
IonyueHnyio HOBYI0 XapakTCPUCTHKY CIEAYET HAHECTH HA TOT XKeE
rpaduk B TEX X€E KOOPAMHATAX W MacmTabax.

ITO HANO MPOAENATh HECKOMBKO pa3, KaXIbli pa3 yMEHbIIAs rpoM-
kocth Ha 10...15° nocne yero craemyer MOCTPOMTH CEMEHCTBO Xapak-
TEPHCTUK TOHKOMITEHCHpYIomEeN cxeMu. Hesasucumo ot aGeoaoTHOM
BEIMUYMHB BHIODAHHOTO BXOQHOIO HANPIXKEHHS ITO CEMEHCTBO Xapak-
TEpHUCTNK JOJXHO HMETh BHI, TIOKa3aHHbIN Ha rpadmke puc. 31.

AHANOrMYHO MOXHO CHATH M CEMCHCTBO YACTOTHBIX XapaKTEPHCTHK
I/ Pa3NMUYHBIX B3aMMHBIX MOJIOXEHHM BCEX YETHIPEX ILIABHBIX PETyJis-
TopoB TemOpa. OAHAKO NMpHU MCMOJb30BAHMH PEKOMEHIOBAHHOTO METOAA
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Puc.31. CemeiCcTBO XapaKTEPHCTHK TOHKOMIIEHCALMM PETYJISTOPA FPOMKOCTH

9TO MOXET 3aHATh HECKO/BKO AHEH, [I03TOMY MOXHO OrpaHHYHTHCH NpPo-
BCPKOi paGoTOCTIOCOOHOCTH KaX/I0TO M3 PErYAATOPOB HA PPaHMYHOM yac-
TOTE HX Y4aCTKA PEryTMPOBKH; CPABHUBAA MAaKCUMAJIBHBIA H MHUHHMAJTh-
HBIY YPOBHM CHIHAJIOB B COOTBETCTBYIOLIMX KPAMHUX MOJOXKCHUAAX Pery-
Jaropos. Ilepemag MeXay YpOBHAMHM HOKCH OWMTb HE MeHee YeM
TITHKPATHHM (B CaMOM KpailHeM Clyyae - YeThpexkpaTHeM). Eciu on
HaMHOIO MCHBINE, Haf0 TIIATEABHO NMPOBEPHUTH MPABHIBHOCTh MOHTAXa
9TOM YacTH CXeMH H COOTBETCTBHE HOMHHAJIOB KOHACHCATOPOB H
PEe3nuCTOPOB.

Teneps MOXHO NPUCTYNHThP K HAJAXHBAHUIO CXEMBl TOYHOM
HHAMKAUMK crepeobananca. [ns 3toro BHauane yOeguMcs, YTO MHpH
OTKJIIOYCHHOM BXOXHOM BHIMIPSIMHATENBHOM MocTe (gquogst VD1-VD4 na
cxeMe puc. 24) m HaxaToit KHonKe S1 9KpaH ONMTHUYECKONO MHAMKATOpa
HAUHHAET CBETUTHCA MOJTHOCTHIO, Oe3 3aTEeMHEHHOTO CEKTOpa, 4 Ha BRHXO-
ne oboux kaHajgoB mogBasercs curHaa uactoroi 50 T'u (aBUXOK
noTeHuHoMeTpa R7 mpu 9TOM HOMKEH HAXOMMTHCH MPHOMM3HTENBHO B
CpexHeM MOMOXEHHH) .

BpeMeHHBIMH NEPEMHYKAMH HYXHO 3aMKHYTh 00 KOHTAKTHHE
Tmaps KHONKY S1 n cpaBHUTE (Pa3H BEIXOMHBIX CHTHAJIOB NPAaBOIO M JIEBO-
10 XaHasoB. [l 3T0ro moHamoOWMTCA OOBIUHBIA TECTEp, W3MEPSIOMMI
MmepeMeHHoe HalpskeHue InpumepHo 5 B (namnosHit BonbTMETp ¢
MUATAHHEM OT CETH B ITOM Cyyae HETPHUIOAEH) .

OTcoemMHHTE OT BXOZA YCHJIHTEAS 3BYKOBOW TICHEPATOP WIH
OTOXXMHTE BCE KHOMKHM BXONHOTO KOMMYTAaTOpPa KaHAJIOB, OOMH IMYII TEC-
Tepa MOAK/IOUATE K OHHOMY M3 KpPaeB BHIXOMHOH 0OMOTKH Tpanchopma-
TOpa JIEBOrO MJIM MpaBoro XaHajaa (6e3pa3nuyHo K KaKOMy), a BTOPHIM
HIYMOM KOCHHTECHh kopriyca. Omnpenesvs 3HAUCHHE ITOrO HANPSXKEHH,
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MCPEHECHTE BTOPOM IIYN TMOMCPCMCHHO K JBYM KpadM BbIXOTHOM
oOMoTKH TpaHcdopMatopa Apyroro kKawasia. B oaHom ciyvac Hanps-
KCHMC OKaXCTCH BABOC DO/biIMM, B Apyrom Oynet 6,13K0 K HY 0, DTo
BTOPOE IOJOKCHUEC HAM H HYXKHO.

[Ipunagiite mpoBoga OT BXOAHOTC MOCTA CXEMbl MHAMKALMH K KBYM
HAWICHHBIM TOYKaM M, Ha0a0gas 3a OKpPaHOM WHAMKATOpA, Bpaulaite
pyuKky peryasitopa crepcobanasnca. B oxHOM M3 ee mosioxeHuil kpas cee-
THIIETOCH JXKPaHa MOTHOCTLIO COMAYTCH B cepeanHe. Bo Bcex ocTanbHBIX
MOJMIOKEHNAX peryasrtopa Oymer HabaoaaTbCs 3aTCMHCHHBIA CCKTOP
GONBLICH MJIH MEHBLICH BCIAWYMHBL.

Ecam Beck nponeccc COOTBETCTBYET ONMUCAHHOMY, 3HAUUT, YCTPOMCTRO
paGoTaer HOPMANbHO, W OCTAETCS YMEHBIIHTH CHUCHAJN, CHUMAEMBIH C
nuTeHuHomeTpa R7 mo Takoro ypoBHSI, MpU KOTOPOM CHTHAM HA BBIXOXE
YCHIMTEN S MHHUMANBHBIH, a 610K HRAMKAUUK eule paboTaeT 4eTko, T.e.
3aTEMHEHHBIA CEKTOP HA MHIMKATOPE NPH TOUHOM cTepeobanaHce npona-
AacT monHocTho. I1ocae 3TOro BpCMCHHBIC MEPCMBIUKH C KHONKH S1 Hy X~
HO YAANHTh B yOCONTBCA B HOPMaibHOH paloTe MHAWKATOPA Tpw Ha-
XaTHH HA KHOMKY JICBOH PYKOW M OAHOBPEMEHHOM BPALICHUH PEryadaTo-
pa crepeobananca B HeOOABIIMX Npenenax npasoit.

HakoHe1, HyXHO OTPEryaMpoBath Y3C/I MHAMKAUWK meperpysku. Je-
naetcs 2to npocto. Ha Bxon ycunurtesnd npu HaxaToii kHonke "KoHuept”
CHOBA noxawT cvrHana yacroroit 1000 Ty Takoro yposHsd, uToObl HA HA-
Tpy3K€ HOAYUMICH MAKCHMMAaJIbHO BO3MOXHBIH HCUCKAXCHHBIH CHTHAT,
[Mocrze ororo aBuxok morcHumomctpa R3 (R4) (cm. puc. 27) ycra-
HABJIMBAIOT B TIOJIOXKCHHUE, TIPH KOTOPOM CBETOAMOM MOTHOCTBIO MOTACHCT.
CHrHAIB HA MHAWKATOPHI NIEPETPY3KH CHUMAKT 0093aTEIBHO HEMoCpea-
CTBEHHO C BBIXOAHBIX THC3J, K KOTOPHM TIOAKTIOUCHBI AKYCTHUYCCKHE ar-
peraThbl.

Ecnu Tenepb HC3HAUMTEABHO YBCJMUYHTL BXOAHOM CMPHan, -CBC-
TOAWOABl OOJUKHBI HAyaTh CBETMTECH, CHIHANM3UPYs O TICperpyske
YCHIIHTEIS.

B npouecce peanbHOH IKCTIAYyaTaUMH YCHJIHTEAS CjAeAyer ycra-
HABJIMBATb MAKCHMAJIBHYIO TPOMKOCTB 3BYYaHMS TOAbKO A0 NOpora cpa-
6aThiBAHMA CBETOAMONOB AaXC B MOMCHTBI THKOBHIX TMEPCrpy30K (yAapsl
Gapabaua, TUTABD M T.1.).

Bor, noxanyi, u Bce, UTO Kacaercd BOMPOCOB JJICKTPHUYECKOH CXEMbI
M HANAXHMBAHUSA VCHINTCNS. A Tenepb NOTOBOPMM HEMHOIO O CTO KOHCT-
PYKUMH 1 0DOPMJICHHH.

KOHCTPYKTHUBHOE PEHIEHUE YCHIIUTEJA
1 ETO OPOPMIIEHHUE

B oToM paspene paccMOTPCH OAMH OCHOBHOW BAPHMAHT, OCYLIC-
cTBAcHHBIH aBropoM. OmHako cpasy Xe¢ CACAYCT OTOBOPHTBCS, UTO
BAPHMAHT JTOT HC EAMHCTBEHHBIA M, BIIOJIHE BO3MOXHO, AAJCKO HE
ayumwnit. [ToaToMy pekomeHayem pagHomoOWTensM, B3SBLIMMCH 34
HM3TOTOBJCHHE OMTUCRIBACMOTO YCHIHTENS, HC CJICAOBATH CJEMO BCCM Yep-
TEXAM W OCKH33aM, & NONOMTH X JToi paboTe TBOpucck¥, ocopMHB
YCHJIMTEb M0 CBOCMY BKYCY.
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Ilpu ompemeneHUHM KOHCTPYKLMH HYXHO NOCTOSHHO TOMHHTB 00
OCHOBHHIX MPHHLMIAX MMOCTPOSHUS NIOOON0 YCHIHTENS, O KOTOPHX yXe
HEOOHOKPATHO YIIOMHHAJIOCS.

Cambiii NepBbIA NPUHLMITHAIbHBIA BONPOC, KOTOPbIA CIEAYET PEIIHTD
M OT PEMEHHUS KOTOPOro 3aBUCAT BCE AAIbHEHIINE MOCTPOEHHS H paccyx-
AEHHs, CBOLHTCA K OonpeaeaeHunio uucia 610koB. 3neck BCero ABa myTH,
HO BEOyT OHM JAJIEKO HE B OOHY CTOpOoHY. IlepBhiii BApMAHT pemieHus -
BCH KOHCTPYKLMS BHITIONHSETCS HAa OAHOM oOumiem enuHoM maccu. OH
HMMEET, MOXaayH, CAHHCTBEHHOE, HO BEChbMA CYIMIECTBCHHOE TOCTOMHCTRO:
HHKAKMX MEXOJOYHHX COCOVHEHWH W Da3beMOB, SBASIOMIMXCH, Kak
MPaBWJiO, CKPHTHIMH HCTOYHWKAMH TIJIOXMX KOHTAKTOB M GONBUIMX mepe-
XONHBIX CONPOTHBACHWUN, MHHHMAJIBHO BO3MOXHbIE BHYTPHCXEMHBIE CO-
eNHHEHUS] H MAKCHMAJIbHAS XECTKOCTh BCEH KOHCTPYKIMM.

Bce ocraneHOe ckopee MOXHO OTHECTH K HEAOCTATKAM. JTO B NEPBYIO
ouepeab rpOMO3IKOCTE M TSXECTh KOHCTPYKIMH, 3aTPYAHAUINHE cOOpKyY
M 0COOCHHO PETyJIMPOBKY YCHJIMTENS, 4 TAKXKE OTCYTCTBHE BO3MOXHOCTH
MOICPHHM3ALMH CXEMH 063 KOPEHHOI MepeNenky yxe coOpaHHOTO H OTpe-
I'YAMPOBAHHOTO YCHIIUTENS.

Bropoii nyTs Gosiee TEXHONOrMYEH W rMOOK M COCTOMT, KaK BH yXe€
MOHSUTH, U3 Pa3eeHUs BCeH KOHCTPYKIMY HA HECKOIbKO OTIAENbHBIX Y3-
NOB ¥ GIOKOB, COOPAHHBIX HA CAMOCTOSTENBHEX HIACCH.

B npoMpinLieHHO# annapatype GIOMHBIM METOA MOHTaXa JABHO YXE
BBHITECHHJT BCE APYTHE BAPHAHTH (peyb, pa3yMeeTCs, HE HACT O MPOCTEHIINX
ManorabapuTHBIX MPUEMHMKAX WM [UIEEPAX), W YXKE BHYTDH OTACAbHEIX
GI0KOB MPOYHOE MECTO 3aHSIM ChEMHBIE MoaynuM M cybbmoxu. Ho B
MOGUTEBCKOM TIPAKTHKE, KOTMA W3MOTABJIMBACTCH BCCMO ONHH amnnapar,
KPUTEPHH KOHBEHEPHOW TEXHOJOIHYHOCTH HE SIBJISIETCH CYUIECTBEHHBIM.
IMosromy npaso BuIBOpa OCTAETCs 3a CAMUM PagHONKOOMTENEM, a Mbl pacc-
MOTPHM JIMIIb OJMH H3 BO3MOXHHBIX BAPHAHTOB OJI0UHOrO MCIIOTHEHW.

K oroMy BOmpocy cleAyeT MOAXORHTH C Y4eToM psaa (akTopoB.
OnuH U3 onpeaendIoUMX - IProHoMUuecckuit. HpIMK CtoBamMM, ewe 10
HAYa/1a KOMNOHOBKH HYXXHO TOYHO ONMpPEaeuThCs, OyayT /M B yeunutene
TPUMEHEHB! CEPBUCHBIA 610K, 610K ONTHYECKOH MHAMKALUMU CcTepeoba-
JIAHCA, CXeMa MHIUKALUHK Teperpy3kd, a TakXe CKOJIBKO PEryJisiTOPOB
temOpa (nBa WM YeTbipe) BHOEpeT paguooduresns, OyaeT U OH AenaTh
KJIAHT-PErucTp  T.1N.

OT OTBETOB HA OTH BOMPOCH 3aBMCHT, KaK OYAET BHIVIAACTD TULCBAS
(onepaTuBHAd) MAaHENb YCHIHTENd M KakKoBH OyayT ee pasmepn. Ecam
pagMonOOMTEND PEIHT BOCIPOM3BECTH MOJHOCTBIO BECh OITMCAHHBIN Bhi-
1€ BADMAHT YCHIUTENS, TO Lenecoo0pa3Ho nepBHM cYuTaTh 610K, KOTO-
pBiil yCI0BHO HAa30BeM BJ10KOM onepatuBHOro ynpasachug (BOY).

Ero XOHCTpYKTHBHO#H OCHOBOH CTYXHT mepenHss (nvuesas) nmaHenb
ycWwIuTensi, Ha KOTOPOH, KAaK Ha OCHOBAaHMH, 3aKpPEMJICHB BCE
MOTCHIHOMETPH OMEPATHUBHHIX OPraHOB YNpaBliEHMA, BCE KOM-
MYTHPYIOIIHE MEPEKIIOYATENH, UIMEPUTENbHBI TIPHOOP M rajJeTHHIA
MEPeKJII0YaTENb CEPBHCHONO 6710Ka, CETEBOM BHIKJIIOUATE/Nb H IMPEIOX-
PAHMTENb, KHAMKATOPH TOYHON YCTAHOBKH CcTepeobanaHca u meperpysku
kananos. Ha puc. 32 nmokazaH BapMaHT TaKOro pa3MemicH!s, OCYMIECTB-
JICHHHI B aBTOPCKOM KOHCTpykumu. Pazymeercd, panuomoburens cMo-
XKET CKOMITOHOBATH JTY MAHEJb MHAYE, MO CBOEMY BKYCY.
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Puc.32. BuewHnit BUI U KOHCTPYKUMS OAHOMO U3 BADHAHTOB JIMLIEBOHA NAHENMU

Bce, uTO pacrosioXEHO Ha 9TOM NaHEIH BHYTPH, uenecoo0pasHo 3a-
KPHTh OfHOH OOuIEd META/IMYECKON KPHIIKOM-KOXYXOM, 4TOOH To-
JIYYMACH TNOMHOCTBIO 3aKOHYEHHBI KOHCTPYKTHBHBIA 6nok. Ilepennas
NAHENb 3aKPEIUIEHA HA TPEX MPOYHHIX CKODAX-Canaskax M3 AI0PaJeBOro
"yrosika", o0pa3youMx MpouYHOe OCHOBAHKE [UIsl PA3MEIIEHH ¥ 3aKper-
JICHUS BCEX OCTAJIBHBIX 6/10KOB.

Bcro OCTABIOYHOCA UYACTbh CXEMBI HYXHO pa3aeavdTb Ha 6J'IOKH no
TIPYHIHITY ONTHMAJIBHON 1e/IecoodpasHocTi. B aBTopckoMm BapuaHTe aB-
TOpa 2TO CAEAaHO caeayomuM obpasom. Ilepewiit u3 610k08 - 610K Npea-
BapuTenbHeix yowaureneir (BI1Y), ofpequusiomuit nepebie ¥ BTOPHIE Ka-
ckagel oboMX KaHanoB, - coOpan Ha emuHON OOWIEH NEuaTHON IURATe,
noxasaHHo# Ha puc. 8 u 9.

PanoM ¢ HuM pasmemeHsl cepsucHBil 610k (CB), comepxamwuii Bce
y3nsl MHAMKAUMH cTepeobananca (xpome mamnel OE3I1, pasmemenHoit
Ha JIMUEBOH MAHEIHN) , AETAIH 050KA MHANKALMM NEPErpy3KH U 9JIEMEHTH
CXEMBl H3MEPCHHUSI PeXWMOB. JTH aBa Gnoka obpasywor "BTopoil pax”
nosaan BOY.

Tpetuit pax 00pasyiOT ABA MOMHOCTHI0 MACHTHYHBIX OMOKa OKOHEu-
HBIX YCHJIMTEJEH, BHIMOJHEHHBIE PA3[EeNIbHO M BKJIKOUYAIOMMUE JIAMITH
¢azounBepTOpa, ApaiBEPHOIO W OKOHEYHOIO KACKAOB, d TAKXE BHIXO/-
HO# TpaHcgopmarop.

U Hakonew, 4eTBEPTHIA P 3aMBIKAIOT 184 0JI0KA MUTAHKS, OMH U3
KOTOPBHIX -~ AHORHO-pENeHHBIA, APYroi - HakanbHeM. Kaxasiidi 3 HuMx
HMEET CBOWH CHJIOBOH TpaHC(HOPMATOp, JUOAHBIE MOCTHI, APOCCEN U KOH-
JAcHCAaTOPH (PUABTPOB.
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Takoif BapHauT KOMNOHOBKM YJIOBJICTBOPACT psay YCJIOBHIl, 00g3a-
TENBHEX JUI9 MOIHBIX NaMNOBBIX ¥2Y: BCO KOHCTPYKUMSI CHMMCTPHUHA
ne macce, obecneunBact yao0HOe onepaTHBHOE YNPaBICHHC, MeXOm0U-
HbI€ COCAMHEHHMS OKa3blBAKOTCA KpaTyaiiluiMMu M COBRAJAIOT C Mapuipy-
TOM NMPOXOXKACHHS CHTHANa, 0DECTICUMBAETCS NMPHEMJICMAsi CXEM3 KOH-
BEKI|HOHHOTO OXJIAXJACHUS Y DPABHOMCPHOIO PACMPEACACHUS TEIa
BHYTpH ¢yTnsipa, NapasuTHLIC CBA3U ¥ HABOAKH CBCACHBI K Pa3yMHOMY
MUHHMYMY.

Ocranca ewe OmMH BaXHb BOMPOC, PCIUMTH  KOTOPBIi
PaxHOMIOGHTEIO NPCACTORT CAMOCTOATEABHO. D10 - GOPMA HCTIOAHEHUH
MOHTaXa. [ns 6,10Ka NPEABAPHUTEIBHBIX YCHIMTENCH Ty ylle BCCrO BOC-
NMOJB30BATHCS NMPEAIAracMbiM TOTOBbIM PEIUCHMCM M MPUMEHMTD TICUaT-
HYIO IJIaTy, NPUBCOCHHYIO HA pHC. 8, MOTOMY UTO OT KOKCTPYKLMHU ITOrO
y31a B 3HAYMTE/IbHOW MCPE 3aBHCHT YPOBCHb COOCTZCHHOTO (hoHa
ycuaurens. Yro KacaeTcs neyaTHeIX MUIAT BCCX OCT/NbHBIX OJIOKOB, TO MX
HCBO3MOXHO TPCAMOXKMTD 3aPaHCC, TOCKONBKY MX Pa3MCpPhbl, KOH(Ury-
pauys M pacrnosoXEHUC Ha HUX ACTANCH ¥ COCAMHMUTCIBHBIX A0POXKEK
MOJIHOCTBK 3aBUCIT OT TOrO Habopa paaModICMCHTOB, KOTOPBIM Oynct
pacnonarate KOHCTPYKTOp. Ml noToM, HyXHO OCTaBUTh paanontoduTenio
MOA€E JUIS CAMOCTOSITC/IBHONO TBOPYCCTBA.

Hy, u camoe nocacaxee - oTo an3aitH. BoT yx 3pcce paguonioduteno
MPENACTOMT [PosBuTh cebs monHocTeio. Buewnce odopmaenue - 2710
UEJMKOM HEJO BKYCa, TCM 0osiee 4TO AM3aiH HMKAK HC NOBJMSET Ha
paboTy ¥ KaueCTBCHHBIC MOKA3aTC/MH YCWIUTEns. Bo BBeaeHMH MBI TO-
BOPHJIM O IM33WHC COBPCMEHHbIX JAMNOBBIX YCHIHTCACH PSAA 3aNaAHbIX
¢upm. PekoMcHIyEM cule pa3 NpOMCCTE OTY YacTbh BBCOCHWS M PEUIMTH,
CTAHETC /M BBl MATH 3THM NYTCM MJIM TNPEANOYTETE HCYTO CBOC,
OpUIrHHAJIBHOE.

ABTOHOMHBIN TMPEJABAPUTEJbHBIN
CTEPEOYCUJIIUTEJIB-KOMMYTATOP

NMPUHHUHUITUAJIBHAYG CXEMA M KOHCTPYKLIUA

OnHChIBACMbI# 31CCh YCWIMTC/Ib MPCACTABACT CO00I CHCTEMY, A0-
BOJIBHO O/IM3KYIO 110 (DYHKLHSM HBIHCLIHHM YCHIMTEIBHO-KOMMYTALMOHHbIM
ycrpoiictBaM. [ToTpeGHOCTb B TAKOM YCWIMTEAE MOXCT BOZHHKHYTH B ABYX
Cryyasix: €cid  panMoNoOMTEb  PACTIONaraeT "aKTHBHBIMM' — NCKTpPO-
AKYCTMUCCKUMM arperatamy, COACPKAIHMMKM MOUIHbINH OKOHEUHbIN YCHIHTENb
€ COOCTBEHHBIM NUTAHMCM, W €C/TH CO3AETCS NOTHBINA ayAHOKOMILICKC, BKJTIO-
YAKOLIMIH PA3HBIC MO NAPAMCTPAM BBIXOAHONO CMIHANA HCTOUHMKH - MATHUTO-
(OH, TCACBH30p, TIPOMIPLIBATC/IM C JMHAMMUECKOW M NbC30OTONIOBKOH
3BYKOCHMMATEJIS, JIA3CPHBIC MPOMFPHIBATCH, CTCPCOTIOHED, JIMHUSI MHOMO-
TIPOrPAMMHONO ITPOBOZHOIO BCLUAHHS U T.11.
DTOT ycunuTeAb Obil CO3AaH MMCHHO IS TAKOro (BTOPOro) Cyuas.
C ero noMoiUblo MOXKHO OCYWICCTBMTh HEOOXOAMMBEC KOMMYTAaUWW Ha
€MHOM TYJIbTC YNpasJCHUS M TIPUBCCTU CAMbie Pa3HOOOPA3HbIC MO Xa-
pakTepy CHrHab K 00LWEeMY 3HAMCHATENIO.
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IMMogx orum oOwmM  3HaMCHATENEM TMOAPA3yMEBAETCA  Kak
HUBEJUPOBAHHE WX YPOBHEH, TAK M YACTOTHAS KOPPEKUMSA, Heol-
XOIHMMOCTE B KOTOPOH BO3HHKAET NPH MCIOAL3OBAHMM UTHHHHX IK-
pPAHWPOBAHHBIX MATHMCTPAJICH OT pPACTOJIOXKEHHHX B pas3HpIX MECTax
NMOMELIEHHUA HCTOUHHKOB.

IMpexne yeM nepelTH K OMUCAHMIO YCHJIMTEIH, OTOROPHMCS, UTO BCE
CKa3aHHOEC OTHOCMTCH TOMBKO K OJHOMY W3 JABYX KaHaJOB
CTEPEOYCUIHTENM, II0DTOMY NPH COOpPKE YCHAMTENH, KOMIOHOBKE ET0 Y3-
JIOB, W3rOTOBNEHUM TIEYATHHX TJIAT WIH BHOOpPE KOMMYTALMOHHBIX y3-
JIOB HY>XHO IOMHHTb, YTO KaHA/I0B Oyaer aBa, ¥ NPUHHUMATH COOTBETCT-
BYIOLIMC PEIICHMS CIEAYET C yYETOM 3TOro. JT0 HAO YYHMTHIBATE M NMpPH
BHOOPC MM M3TOTOBJIEHHH CHJIOBOTO TPaHCOPMATOpa, 4 TAKXKE IJIEMEH-
TOB BhinpsiMuTeas. KpoMe Toro, coBepuieHHO HEAOMYCTUMO, YTOOH ITOCITe
OKOHYAHHWS PETYJMPOBKH BCE O€3 MCKIHOUEHNS NapaMETPH OQHOTO KaHa-
212 OTJIMYAJTACH OT AHAJIOTHYHBIX NAPAMETPOB APYIOr0 KaHana Gosiee uem
Ha l1...29%,. :

Wtak, yCHAATENb HAUMHAETCA C 8-MO3MLHOHHOIO KOMMYTaTopa (ero
cxema npuBencHa Ha puc. 33), cobpanHoro Ha nepekmouarene tuna [12K
W NpenHa3HAYEeHHOrO A/ KOMMYTAlHH CAEAYIOIMX MCTOYHUKOB 3BYKO-
BOIO CUrHana.
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1. [unamuyecknii MHKpodoH

2. [mHaMuyecKas roJ0BKa CTEPCOTIPOMTPHBATENS.

3. IIse30r0n0BKa CTEPEONPOUTPHBATENA.

4, ITpoMrpHIBaTCIb JTA3CPHEX AHCKOB.

5. CrepeomarunTtodoH.,

6. Crepeo-YKB Tionep win AM/YM npuemHuk.

7. Tenesusop.

8. TpexmporpaMMHas pagHOTPAHCISIHOHHAS CETh.

IMoarmoueHne HCTOUHHKOB K KOMMYTATOPY OCYILECTBASETCS IOCpen-
CTBOM CTAHOAPTHHIX S-IITHIPHKOBBIX LWJIWHAPUYECKHX pa3zbeMoB, Kax-
OblA M3 CHTHAJOB (KpOME CHMrHajla OT MHMKpPO()OHA) MOMagaer Ha CBOM
PE3UCTUBHBINA IENATE)b, HHXKHEE TUICUO KOTOPOTO CACIAHO TIEPEMCHHBIM.
Peancrop BepxHero macua 3a6/OKMPOBAH KOHICHCATOPOM, HA3HAYCHUC
KOTOPOTO - CKOMIICHCHPOBATh 3aTyXaHHE BBICOKOYACTOTHOM YACTH CTICKT-
pa B niHHHOM 1nHuK. HoMHHAIbHOE 3HAYEHHE ITOM eMKOCTH noadupaer-
CSl ONBITHHIM TIYTEM, TAK KAK NOTCPH B JINHHH TOUHOMY OMpPENEICHAK HE
nopaatworcs. O ToM, Kak 3T0 Aenaercs, OymeT ckasaHo fasbiie,

CKOpPPEKTHPOBAHHKIN CHTHAJ YCPC3 NPYTYH rPYnny KOHTAKTOB MOA-
BOOMTCA K CETKE JIaMIMBl TEPBOrO KACKAaJa IOBYXKAcKaJHOIO Tpea-
BAPHTENBHOTO YCHAMTENS HANPSDKEHHs. 306Ch Xe, HA BXONE YCHIAMTENS,
HAXOAMTCA TOHKOMTCHCHPOBAHHBIH PEryiITOP FPOMKOCTM.

Mexay nepseiM M BTOPHM KACKanoM BKJIKOYEH ABYXITOJOCHBIH pery-
aaTop TemOpa, peryaMpyOWMi pasaeNbHO Yu4acTKM CHEKTPa BHIE M
Huxe yactorw pasaena - 1000 I'u. Dror asyxnonocHwii peryasTop 6e3
Kakux-7Tu60 M3MEHEHUH B CXEME MOXHO 3aMCHUTH K/AHT-PETUCTPOM M
YETHPEXIOIOCHBM DPEryasSTOpOM, TPUMCHCHHBIM B OMMCAHHOM paHEe
YCHAMTENC BHICIICTO KJIacca. _

Curnan or MrKpodOHa, NpeXxae YcM MOomacTs Ha BXOX MEPBOTO Kac-
Kaxa, MpeaBapuTeIbHO YCHIMBAETCS HOMOJHHTEABHLIM MHKPOMDOHHHIM
kackagom. Kackan cobpan Ha manowymsumem neatone tina EF-86 (mon-
HHH oteuecTBeHHBM avanor - 0K32[1). Drta namna B cBOE Bpems
MCMOB30BANACE B  HEKOTOPHIX  OTCYECTBEHHBIX  MAarHUTO(OHAX
(manpumep, "Sysa”). O6 ocobeHHOCTAX MOHTAaXa DTONO Kackajpa majce
6yner pacckasano 6osiee noapobHo.

IMocne ycwieHns BTOPBIM KACKAaAOM CHIHAJA, CHUMAEMblil ¢ aHOAa
BTOPOTO TPHOAA, pa3Ac/AdeTCa Ha JBA: ONHH MOCTYMAET Ha CETKY MEPBOro
OKOHCUYHOIO KacKaga - KaTONHONO MOBTOPHTENS, COOPAHHONO Ha OmHOW
nonosuHe ABoiHoro Tpuoga 6HOIT (VL3 na cxeme puc. 34), apyroit - va
CEeTKY JIaMMbl JONOJHHTEAbHOMO yeuauteas Hanpsaxenns VL2 6C3IT unn
6C4I1, mocsie ycuneHud KOTOPOM CHTHA MONAAAET HAa BXO[ BTOPOTO OKO-
HCUYHOIO Tpuona - katogHoro nosroputens VL3 6H6IT. [nsa skoHomun
obwero yncna JamMn B YCWIMTEE JONyCTHMO BMecTo aByx snamn 6C3I1
(v 6C4T1) B ABYX KaHANaX MCMOMB30BATH OMMH CABOEHHBIH TPHOI THNA
6HIIT - no onHoMy Tpuony Ha KaXxawi kaHan. B otom ciyuac HeoG-
XOOUMO NPUMEHUTH aHTM(OHHYIO CXeMYy NMHTaHWd HAaKaja 2TOM JaMnbl
MOCTOSHHBIM HAMPAXCHUCM C NONONHUTENbHOH mognnTkoM (+15...25 B),
KakK 970 ObII0 CAENAHO B YCHIHMTENE BBICILErO KJIacca.

Takum oOpazom, 11060 BXOAHOW CUTHAJ, MPEXJAE UCM TONAacTb HA
CETKY OHOrO M3 OKOHCUHHIX KATOOHBIX MOBTOPHTC/CH, YCU/IMBACTCH B
OHOM Ciyuae ABYXKACKAJAHHIM, B JPYrOM - TPEXKackagHIM MpCA-
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BAPUTEIbHBEIM YCHIIHTEJIEM. D10 AcaaeTcd A8 TOro, YT0OB MMETh BO3-
MOXXHOCTb MPOCTHIM HAXATHEM KHONKH TEPEKJIIOUATEIS BBIXOIOB H3ME-
HATh o6wmit kodpdunmenT ycunenus namero Y34 B n pas, rae n -
peasibHbii KOI(DGDHUIIMEHT YCHIEHHS TOMIOTHHTEBHOIO KaCKaAa Ha JaMIie
VL2. B nponecce peryaMpoBKH yCWIHTEIS €r0 3HAYEHHE BHIOHPAIOT paB-
HeM 10, 20 wau 50 ¥ COOTBETCTBEHHO ABE KHONIKH NEPEKJIOYATENS N
mapkupyor "x1" u "x10" (wam 20 uau 50).

Buxoxusie xackagsl cobpaHnl MO cXeME KATOAHHX TOBTOPHUTENEH,
obsiagaomux BeCbMa HM3KMM BHIXOMHBIM CONPOTHBIEHHEM. DTO HYXHO
IJISL TOTO, UTOOB! TIPH NIPOXOXAEHHH CHTHANA C BHIXOAA TPENBAPHTEILHOTO
Y34 no BX0na MOIIHONO OKOHEYHOIO YCHJIMTENS HE BO3HMKAIO JO-
NOJHHUTEJBHBIX NOTEPh M MCKAXEHHM BBHICOKOYACTOTHOM YAaCcTH CHEKTPA,
0COGEHHO €C/TH COENMHMTEBHEIE IMHWH OCTATOMHO IIMHHBIE.

BepHeMcH K ZONONIHUTENLHOMY MUK POdOHHOMY yeunuTento. OH BBe-
nex B cxeMy Y3Y miaa Toro, yToOH NpH XeaaHUH MOXHO OBLIO peannso-
BaTh NOBOJBHO MOIHYIO DYHKUMIO "Kapaoke", nO3BOISIOUIY I OCYIIECTB-
JIATh COJNBHOE CONPOBOXAeHHE IOOmX (¢oOHOrpaMM (C IMCKOB WM
MarHUTHHX HocuTesaei). Bmecto ogHoro. mukpodona Ha BXOHE MOryT
OBITH BKJIIOYEHB TPH, YTO PACHIMPHT COMBHBIE BO3MOXHOCTH 10 XOPOBHIX.

MukpodoHHRIH KaCKax HMEET COOCTBEHHbIN HE3ABUCHMBIN PETY4TOP
TPOMKOCTH, TO3BOAIOIINA B MIHPOKMX Ipeaenax OCYMECTBIATh
MHUKIIMPOBAHHE CBOErO H CONMPOBOXAAIOUIETO MY3HIKAJBHHX CHTHAJIOB.
ITonmas cxema 3Toro xackana nokasaHa Ha puc. 35.

Crporo ropops, MHKPOGOHHE KacKag HE 0093aTEIBHO AETATh JaM-
nosnM. CerogHs CyuWeCTBYIOT CXEMB MHOXECTBA MHMKPOGDOHHBIX
YCHIATENEH HAa TPAH3UCTOPAX M MHKPOCXEMax, obaajaromux npexkpac-
HBIMH XapaKTEPHCTHKAMM, MAJIOWYMSIMX H HE UMEIOINX, KAK JAMIO-

VLY
EF-86(6X%3211) R8 10K +2508
I _o
c2: 'L'_I_ RI R5 RE
Joux | 150x | j150% 750x
cy g.rm Pezyarmop
Bxod - it cmeneny
MURDOPOHHOZO [} MUK POBANUS
ycunumens TN g

N u 9 j'-__ /C?ﬂ,?MA’

VH l : " 5
/L‘l a();;m 7 ﬁL [ R7

|59 Beixod
h2 ™ Kacxkada
p — o ||
5 L <+
7 + |+

A LA st | B 408
47 470 Jom Haran
(—

L3 6

T MK 1000 MK

Puc.35. [MpuHumnManbHas cxeMa MMKPOGOHHOTO YCHAHTENBHOMO Kackanaa
72



BHE, CKJIOHHOCTH K MHUKpodoHHOMY addekty. Oanako Mx npuMEHEHHE
TIOBJIEYET 32 060K HEOOXOMMMOCTH BBECTH B OOLIYIO CXEMY NHMTAHMS 0~
TIOJTHHTC/IBHEIA HH3KOBOJIETHBIN BRIIPAMHUTEND ¢ XOpOLIeH (PUABTPAIHEH,
TaK YTO B PE3Y/NbTATE OOLIMHA BHIMIPHILI OT HCIOAb30BAHUS TPAH3HUCTOP-
HOTO MHKPO(POHHOIO YCHIMTCIA MOXKET OKA3aThCH HE3HAYUTEIBHHM HIH
ZaXe HYJICBBIM.

M eme oxna oroBopka. B cxeme ycuaMTens npeayCMOTPEH BXOX OT
PaAMOTPAHCASLIMOHHON JTUHUH, KOTOPAs CErOMHS MMEETCH NPAKTHYECKH
B KaXJ0M Topofie M Zaxe paioHHOM ueHTpe. B Goabmumx roponax 1o Be-
IMAHWE MHOrONpPOrpaMMHOE M BKJIIOYAET CTepeoOHMUYECKHE MEpenayM.
Ecnu B Bawem ropoze Takoe NPOBOXHOE BEIIAHKME CYIIECTBYET, LENECO00-
PasHO BBECTH B CXEMY YCHJIMTENS HONOIHUTENBHBIN Y3€J - IEKOAEP TpeEX-
NpOrpaAMMHOr0 BEIIAHMA CO CTEPEOBHIXORKOM. CXeMy Takoro yiasna u ero
KOHCTPYKUHIO ONMCHBATH HET CMBICJ/IA: OHA CTAHAAPTHAS M HEOHOK PATHO
ny6ankoBanacs (Hanpumep, B Xxypuane "Paauo”). OTMeTHM IHLIB, YTO B
Cy4ac ¢ NPHMEHEHMS 8-TIO3NIMOHHBIA NCPEKIIOYATEAD KOMMYTATOPA
BXOZIOB L€1€C000pa3HO Cpasy Xe 3aMeHuTh Ha 10-no3MIMOHHHI U OCy-
IECTBHTh KOMMYTAIHIO CHTHAJIOB OT KaXAO0I0 M3 TPEX KAHAJIOB BEIAHHS
MO TOMY XK€ NPHHLMIY, YTO M JJS OXHOro KaHana. [lna nepekmoueHns
KaHAJIOB TPAHCASLMOHHOIO BEINAHMA MOXHO TaKXE BBECTH J0-
TIOTHHTEJIbHEIA raJIETHBIA MJIH KHONOYHLIH NEPeK1I0uaTe/ b Ha TPH NoJIo-
XKEHHA.

Bor, moxanyi, u BCe, uTO Kacaercs CXeMH ycHaurens. KoHcr-
PyKTHBHOE ero odopmaenne Ha 100% sasucur ot TOrO, TAE M KaK oH by-
AET Pa3MELIEH - B COCTABE MY3BIKAIBHOTO LECHTPA, B BUAE OTAENBHONO YC-
TPOHCTBA, HA OTHEJNHHOM CTOJHMKE, HA TONKE MKA(a WIH PANOM C OKO-
HEYHBIM YCWINTEICM M APYIO# aNnnapaTtypoi KOMILIEKCA.

Pric.36. BuewHnil BUR NPEeBAPHTENLHONO YCHAUTENS
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ITpueenem OOHH N3 MHOXECTBA BO3MOXHBIX BAPHAHTOB, IIPH KOTOPOM
YCHJINTEJIb BHIIOJHEH KaK ABTOHOMHBIN Y361 YNIpaB/IeHHs BCEMH anmnapa-
TaMH aYI[HOKOMl'UlCKCH. B otanMuse oT OMMCAHHOTO paHee ycmm’renﬂ BHI-
CIIETO KJ1ACCa, AAHHBIN YCHIMTEND OCTATOYHO KOMIAKTHHIM M nerkuit. B
CBSA3U ¢ 3TUM MPHILJIOCh OTKA3aTHCH OT TOPH3OHTAJIBHOTO PAa3MEMCHHS
NEPEKNIOYaTeI-KOMMYTATOpa HAa NEPERHEH JHLEBOH TTAHEIH, TTOCKOJIb-
Ky NP HAXKATHH HA KHOMKH-KJIABHIIH NMEPEKIOYATEAA BO3MOXXHO I1EpE-
MEUIEHHE 11O croay BCEro 6}'[0!(3 YCHJIHTCJIH.

IMepexmouaTens pacnosioXeH BEPTHKAIBHO M Pa3MEINEH HA MEpen-
HCH YacTH BEPXHEH MaHEAW ycunuTensd. TaM Xe pasMEICHH M BCE OIC-
PaTHBHEIE OPraHbl YNPaBJIEHUS - PEryaSTOPH TPOMKOCTH, TeMOpa, cTepe-
obananca, MEUKpO(OHHOIO MHUKIUEPA. BHEMIHMI BMI yCHIUTENS NOKA3aH
Ha puc. 36, a naHenb ynpasieHus - Ha puc. 37. Ycuaurens pasMewieH Ha
ofHOM 00LEeA ncuaTHOM IUIaTe, npuBeneHHoM Ha puc. 38, Ha puc. 39
MOKA3aHO PA3MEIIEHHE AETANEN H DJIEMEHTOB CXEMBI HA TLIATE.

Cunosoit TpanchOpMaTOp M AETAAH BHIPIMHTENS CKOMIIOHOBAHEI HA
OCHOBaHHMH-KApKAcCeE, pPa3MCEpbl KOTOPON0O HEKPUTUUHBL M JOJI2KHBI 6HTB
OnpeneseHsl CaMHM KOHCTPYKTOPOM HMCXOAY M3 YHCJIA KOMMYTHPYEMBIX
HCTOYHMKOB, HAJIMYKHS WIM OTCYTCTBUS MHMKPOGOHHOIO ycHARTCNs, 610~
Ka-IAeKoxaepa MpoBOAHONO CTCPEOBELIAHMA U IPYruX (DakTOpOB.

B KOHCTPYKIMM aBTOPa HAX KaXA0# KHOTIKOH KOMMYTaTopa B BEpX-
HEN MaHeJH BBICBEDPJICHB OTBEPCTHS, B KOTOPBIC H3HYTPH BCTABJICHBI CBE-
TOAHOAB KPACHONO LBETA, NOAKMHYAKOMMUCCH ITPH HAXKATHH COOTBETCTBY-
OLEH KHOMKKH K MCTOUHMKY HanpsokeHus 12 B M curmanuavpyowme o
OOAKJIOUCHHH K YCWIMTENK TOrO WIM HHOre anmapara. Ha cxeme
YCHJIMTEJIS 3Ta CHCTCMA HC 0TOOpaXKeHa, MOoCKOobKY (POPMaBHO HUKAKO-
ro OTHOUICHHS K HeMy He mmect. [1pu xenanun mobo# paguonioburein
6€3 TPyna BHIMOJHKT €6 CAMOCTOSTEIBHO,

PET'YJIMPOBKA 1 HAJIA)KUBAHUE

Paccmorpum peryaunpoBky ycuaurens. CHavana npu BRIHYTHIX
JIaMMax npoBepseTcs paboTa BHNPIMHUTENEH W HATHYNE HANPSDKEHHMHA HA
J/CKTPOAAX BCEX JAMI, BK/ouas uenu Hakana. Ecim ¢ 3tuM BCe B
TIOPSZIKE, BCE JTAMIH YCTAHABAWBAIOT HA MECTA M MOC/AE NPOrpeBa JaMn
(0k0n0 1 MUH) IpPOBEPHIOT YCTAHOBMBLIMECH 3HAYCHHA HATIPSKEHWH HA
aHOAAX M KaTOaX BCEX JIAMII, a TAKXE HA DKPAHMPYIOUIEH CETKE JaMITH
MHUKPOJOHHOrO KacKaga. T 3HAYCHUS HE NOJKHHE OTJIMYATHCS OT YKa-
3aHHBIX Ha cxeme Gonee uem Ha 5...109,.

Iocae aroro Ha cerky aamnut VL1 (puc. 34) ot 3BykoBoro reaneparo-
pa nonawT cureai yacroroit 1000 Iy neGoabworo yposus (20...50 mB).
Q1o cacnaHo mas TOro, uToOBI HA BBIXONE MEPBONO KATONHOTO TMOB-
TOPUTCAS YCTAHOBWAOCH afo0oc ynoOHOE IS OTCYETA HANPSXKEHUE
(wanpumep, 0,1 unu 0,5 uan 1 B). 3aTeM BoABTMETP NEPEKIIOYAIOT C BhI-
XO0fd NEPBOTQ KATOAHONO NMOBTOPHUTE/S HA BBIXOJ BTOPOrO, HAEKAAHBIM
MEPEKTIOYATE/ICM Ha BRIXOIE 3BYKOBOINO réHepaTopa yMEeHbUIAIOT BHIXON-
Hoe Hanpaxenue B 10, 20 unu 50 pa3, He Tporas mpH ITOM PYuKYy MJIaB-
HOIO PETY/ISITOPa BBIXOAHOTO HATIPSKEHHS, H BPAWICHACM YCTaHOBOYHOIO
notcHunomMeTpa R20 Ha BuIX0AC BTOPOrO MOBTOPHTENS JOOMBAIOTCA TOTO
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X€ BHIXOQHOrO HAamNpsXEHHS, YTO W HA BHIXOJE MEPBONO MOBTOPHTE/L.
ITocae perynmpoBKH , HE MEHHS YPOBHS BXOQHOTO CHrHana, ybemurech,
YTO BBHIXOJHHE CHIHAJIB HA 00OMX MOBTOPUTENSAX PA3THYAIOTCH TOUHO B
pHbpanHoe Bamu uncio pas (10, 20 wau 50), 0603HaYEeHHE KOTOPOro Ha-
HECHTE KPAacKoH, rPaBMPOBKOM WIH NEKAJTbKOMAHHEH HA KHOMKH TIEpeK-
nouarens Buixonos: "x1" m "x10" (uam coorsercrBenHo "x20" nmbo
"x50").

[TokoHYyMB € 3THM, MEPEXONMTE K OCHOBHOW YACTH PETYNHPOBKH -
HHUBEJIMPOBAHHIO YPOBHCH CHIHANOB OT Pa3NMUYHBIX MCTOYHHMKOB H KOp-
pEKLIMH YACTOTHOM XapaKTEPUCTHKH COENUHUTENBHEIX THHUIA. MeTtoauka
TAKOM PETyJIHPOBKH 3aBHCUT B 3HAUMTENBHON MCpE OT TOTO, CyMEETE JIM
Bbl HAa BpeMs 3Toi paboTH 3anonyuuTh (MpUOOPECTH, B3SATH HAIPOKAT,
NepenucaTh) CTAaHAAPTH30BAHHBIE UCTOUHUKH 3BYKOBBIX CUIHAJIOR.

TakMMH HCTOYHMKAMH HA MPEONPUATHAX, 3aHATHIX BHITYCKOM,
PEMOHTOM MWJIHM JKCITYaTalMEH 3BYKOBOCMPOM3BOASIICH anmapatypsl, a
TAKXE€ HAa PagHOLCHTPAaX M B AOMAax (CTyOMAX) 3BYKO3AMMCH ABJAIOTCH
TECT-IUTACTHHKY ¥ MAarHUTHHIE TeCT-(DHABMBE (Ha KacceTax), Ha KOTOPBIX
BMECTO MY3HKAaJbHBIX MporpamMm ¢ coOmonenuem tpeGosauuin I'OCT
3aMUCaHBl YUCTHE TOHA TIOJHONO YacTOTHOIO psaa 3BYKOBOTO CMEKTPA OT
20 'y po 20 xlMu. Kaxpgasg u3 9THX 4acToT BOCTIPOM3BONMTCH PEANBHBIM
ucrouHukoM B TeueHue 20...30 c. 3a 310 BpeMs Hano yCcneTh NPOM3BECTH
HM3MEpPEHUE HANPSXKEHNH Ha BbIXoe (WM BXOAE) YCHJIHTENS M 3amMHCaTh
9TH 3HAYEHHS, MOCJIE YEro 110 HUM TOCTPOUTH rpadMK YaCTOTHOM Xapak-
TEPHCTHKH.

Jror cnocob - caMbiil TOUHBIA M IOCTOBEPHBIM, TAK KAK YYHTHIBAET
CTEeNneHb BAMAHHWS HA O0UIYI0 XapaKTEPHUCTHKY BCEX DJEMEHTOB TPAaKTa
3BYKOBOCMPOM3BCACHHS.,

Ecnrn BaM He ypmacTcs npHOOpecTM TECT-TIACTMHKH WM TeCT-
(OMIIBMBI, TIPHAETCH BOCTIOIB30BATHECH BTOPLIM METONOM, XOTS H HE TAKHM
TOYHBIM, HO 3aTO BriOJiHE JOCTYNHBIM. COCTOMT OH B TOM, YTO BMECTO
TECT-IUIACTHHOK M TeCT-(HIBMOB HCIIOIB3YETCH BCE TOT XK€ 3BYKOBOM re-
HepaTop.

ITepen HauaiOM peryMpoOBKY HY>KHO YCTAHOBHTD PETYAATOPH TeMO-
pa B TIOJIOKCHME, COOTBETCTBYIOIIECE JUHEHHOM 4YACTOTHOM Xapak-
repuctuke. [Iaa aroro BHauane oba peryasaTopa reMOpa yCTaHaBJIMBAKOT
nprOIH3NTENBHO B CPEAHECE MOAOXEHHE. PeryisaTop rpOMKOCTH NMpu 3TOR
M BCEX MOCAEAYIUIMX ONEPAUMAX NOMXKEH HAXONHUTHCH B IMOJIOXEHHH
MAKCUMABHON TPOMKOCTH (10 KOHIId MO YaCOBOM CTPENKE), a PeryasaTop
cTepeobanaHca - B CPENHEM MONOKEHHH.

Ha sxon ycwnnrens nopator curdan yacroroi 1000 Ty xeGonbiworo
YPOBHS, YTOOM Ha BHIXONE YCHJAMTEAS YCTAHOBHIOCH yAOOHOE 1A H3Me-
peHus Hanpaxenwe (Hanpumep, 0,5 B). 3atem, mogmepxuBas Hanps-
XEHHE TeHepaTopa HEM3MEHHBIM, nepekmouyaior yacrory Ha 100 'u n
BPAUICHUEM DETYJIATOP3 HHXKHHMX 4YacTOT AOOMBAKOTCH HA BHIXOAE TAKOIO
Xe HanpsxeHus, uto ¥ npu uyacrore 1000 Fu. Tocae aToro aHaiorMuHbBIM
00pa30M YTOYHSIOT TIOJIOXCHHE PEryIsSTOpa BEPXHHX YacTOT, HO YK€ Ha
yacrore 10000 I'u. B nosepurenue XenaTenbHO "HPOMTHCE' 1O BCEMY
cniektpy ot 20 'y no 20 k', urobn yGenHThCH, YTO BHIXOAHOE HATIpS-
XEHHME COXPAHACTCH OTHOCHTENBHO pAaBHBIM HAa BCEX 4acTOTaX BHYTPH
cnexkTpa. '
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YCTaHOBHB BCE PEryasiTOpel B HYXXHOE NOJOXEHHE, MPUCTYMAIT K
pery/1#poBKe KOMMYTALIMOHHOA YACTH YCHIMTE/S, KOTOPYIO JIyUille BCEro
HAYMHATHL C UCTOYHWKA C HAWMCHBIOMM BBIXOAHBIM HaMpsKEHUEM
(uckouas MEKpocdoH). B HaueM nepeyHe TakMM MCTOYHHKOM, CKOpEe
BCETO, SBJASICTCS SJICKTPOAMHAMHUYCCKAS TOJIOBKA 3BYKOCHHMATCIS
NPOMIPHIBATC/IS OOLIYHBIX (HC JIa3CPHBIX) AMCKOB.

HaxMiTe Ha KOMMYTaTope CUrHaA0B KHOMKY "JIlMHHAMUYECKAs ro-
JIOBKA" M OTHECMTE 3BYKOBOW [rE€HCpPAaTOp TYyAa, TIAE PACMOIOXKEH
NPOMIPHBATCAb rpaMnaacTuHoK. CHrHaa OT reHepaTopa HyXHO MoAaa-
BAaTh HCTIOCPEACTBEHHO B HA4Yas0 Kabeas Nau 9K paHUPOBAHHOW AMHHUH,
COCAMHSIOWEH NPOUrPLIBATEND C HAWMUM ycuauresaem. Ewe pa3s noa-
YCPKHEM: HE Ha BXOJ YCHMJIMTEJIS, 4 HAa BbIXOJ 3BYKOCHHMATENS, YTO-
OB, MCXKJY F€HEPAaTOPOM M YCHAMTCACM OKA3ancd LCIWKOM BECh CO-
enAMHHTEAbHBINA Kabenb. 1 euic 04HO OYEHBH BAXHOE HATIOMHHAHMC: BHI-
XOMHOC CONMPOTHBJIECHUC TCHCPATOPA JAQIKHO ObITh PABHO (MM UMETDH
OOMH NOPSIAOK) BHYTPCHHCMY CONMpPOTHBJACHHID HCTOYHHKA. ITO
3HAYNT, YTO €C/IM BHYTPCHHEE CONPOTHBICHHE JMHAMIYCCKO TOJIOBKH
3BYKOCHUMATC/IS COCTABNASCT HCCKOJIbKO COTCH OM, TO MCPEKJ/IOYATCIb
BBIXOHOTO CONMPOTMBJACHHUA TEHEPATOPA AOMXKEH ObITh YCTAHOBJEH B
nonoxeHue, Haubonee OAU3KOE K BHYTPCHHEMY COMPOTHBACHHIO
MUCTOYHHKA. EcuM MCTOYHMKOM CHrHasa SABASETCA NMbC30rONOBKA 3BY-
KOCHUMATE/Is, MMCIOUIasi BHYTPCHHCE conpoTHBacHUe mpumcpHo 0,5
MOM, To MCXAy BHIXOAOM rCHEPAaTOpPa M HA4YaJOM COCAMHHMTCIIBHOM
JIMHWU HYXCHO TIOCJICAOBATCABHO BKJIKOUHTh TIOCTOSTHHBIA PE3UCTOP Ta-
KOTO ¢ CONMPOTHBJICHHS.

Yto0w OBLJIO JICTYE OPHCHTHPOBATHCH B BHIXOAHBIX COMPOTHBICHUSX
Pa3/IMUHBIX MCTOUHWKOB CHrHANA, B Ta0/. 2 MPHUBCACHHI MX OOWICTIPHHS-
THIC CTAHAAPTH30BAHHBIC 3HAYCHHs. B HCH XC JaHbl YCPEAHCHHBIE 3HA-
YEHHUSA BHIXOMHBIX HAMPSXKEHHAH JTUX HCTOYHHKOB Ha yacrore 1000 .

Teneps noOgaiTe Ha BXOA COCAMHMTEABHOM JIMHUM (ITPH OTKJTHOUCH-
HOIt rosoBke 3aBykocHuMmarensa!) cursan yacroror 1000 'y Takoro ypos-
HS, KOTOPBIH ABASCTCH HOMWHAJIBHBIM /1 JAHHOTO HCTOYHHKA ('raﬁy
TIOAK/IOYMTE K BHIXOAY MEPBOro KatogHoro nosropurcead ("x1") namno—
Bbli BOJABTMETP M BpALIANTC JBMXKOK YCTAHOBOYHOIO MOTCHUHOMETPA
R16 (na cxeme puc. 33) no noJyuyeHMs Ha BBIXOAC HEKOTOPOIO Hanps-
XEHUd, TPUHSTOIO 33 HOMMHANBHOE, cKaxeMm, 0,5 uan 1 B.

[Mocne aToro npy HEM3MCHHOM YPOBHC CHTHAJIA OT FCHEPATOPa NEpeK-
JIOYHTE YacToTy, paBHyio 10 kI'w. 3o 0643aTeIbHO NPUBCAET K HCKOTO-
pOMY CHMXCHHK YpOBHH CUTHAJNA HAa BHIXOAE, €CAW, KOHCYHO, BH
NPaBUAbLHO YCTAHOBWIN PErYAATOPb TeMOpa u rpomMkocTd. g Toro uro-
61 BoccTaHOBUTH curHan ¢ vacrotod 10 kT xo npexHero ypoeHd,
TIPHACTCS IKCMCPUMCHTANbHBIM TTYTCM MOA0OPATH EMKOCTH KOHACHCATOPA
Cl11, BxawoucHHOTO napaanesibro peanctopy R15 . Ha atom perynupoky
TIepBOM M3 BOCBMH (WM ACCATH) JIMHHMM MOXHO CYMTATh 3aAKOHYECHHOM.
AHaNOrMUHO pEryaupyeTcd CaeaylowMii KaHax (B HaweMm ciaydae -
Nbe303BYKOCHMMATE/B), HO TCMEpPh HAa BXOAE JIMHWM yCTAHABIHBAETCH
APYrod ypoBEHb CHrHaa W APYrod NOCJAEAOBATC/AbHBIH COIIACYIOLIHA
PE3UCTOpP B COOTBETCTBMM ¢ TADAMLEH N8 JAHHOTO UCTOYHHMKA. B 1O Xe
BpEMS YPOBCHb BBIXOAHOINO CUrHA/a HA MEPBOM KAaTOAHOM MOBTOPHUTEE
AO/KCH COXPAHATHCHS HCU3MCHHBIM JJisi BCEX WCTOYHHKOB, YTO JOCTHra-
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Tabmua 2. 3uauenus MunoebiX 6bIXOOHbIX NAPAMEMPOS PAINULHBLX UCHOHHIKO8 HULIK:
HACMOMMBIX CUSHAN08

YcrpoficTeo BxotHoe HanpsixeHHe BxongHoe BbixogHOe HanpsXcHHE Brixonmroe
MHHH- | HOMH- | MakcH- ;'?,';E" MHHH- | HOMH- | MaKCH- .‘r’ﬁm
MaibHOE | HaNMbHOE | MaskHOe "mf' MaIIBHOE | HAMBHOE | MAJIBHOE | yiye 'k Om
KOM
Maruutodou | 0,2B | 0,5B 2B 220 0,5B 2B 22
Tionep — — — — 0,5B 2B 22
3MYc 2mMB SMB | 20 B 47 —_ —_— — —
MarHuTHOMH
rOJIOBKO#
MY c 0,2B | 0,5B 2B 470 — — —_ —
NbE30N0J1I0B-
KO
Tpen- — — — 220 0,5B | 1B He
BAPHTE/h- HOPMH-
HBIA poBaHO
YCHJIMTE b
MouHbik B Or10 . . He Gonee
OKOHEUHBIH W BbILIE S OmMm
YCHIHTENR

€TCS PEeryJHPOBKOM YCTAHOBOYHBIX MOTEHLMOMETPOB M noabopoM eMkKo-
CTel KOMIEHCALMOHHBIX KOHJEHCATOPOB.

Ecni Bce peryHpOBKH BHIMOJHEHB B COOTBETCTBHH C PHBENEHHBIMH
PEKOMEHAALMAMHE M NOJYYEHHBIE HAHHBIE COBNANH C HOMHHANBHBIMM,
PETYIHPOBKY OJHOIO KAHAJIA MOXHO CUMTATH 3AKOHYEHHOI. YOenuTrcs B
3TOM MpPOLIE BCETO, MOAKAIOUMB Bbixox Hamero Y34 k Bxony J1t06oro oko-
HEYHOIO YCHJIHTENS € aKyCTHYECKOH CHCTEMOM (BIIOTH 70 "apanTepHoro”
BXOZ1a OOBIYHONO PAOUOTIPHEMHHEKA, €C/TH TAKOBOH HMEETCH), M TIPH HEKO-
TOPOH CPEIHEH TPOMKOCTH 3BYUAHHS NOOYEPEIHO C NOMOLIBIO MEPEKII-
yaTesas KOMMYTATOpa TIONABasi HA BXOH peasibHbie (POHOrpaMMHE OT BCEX
KOMMYTHpY€eMBIX UCTOYHHKOB. IIpn 5TOM rpOMKOCTH 3BY4YaHHS HA CAyX
AOJIXHA BOCHPHHHMATHCS OTHOCHTEILHO OXMWHAKOBOM, ¢ HE3HAUHTE/b-
HBIMH OTKJIOHEHMSIMH, ONPEACAsSEMBIMH CIOXeToM (ororpamm. Ecim xe
CHTHAJT OTHOTO M3 HCTOYHHKOB TI0 FPOMKOCTH 3BYUAHHS OTJHYAETCH OT
OCTAJbHBIX MM OOHAPYXHMBAET ABHBIH "3aBan" XapaKTEPUCTHKH CO CTO-
POHBI BEDXHHX YAaCTOT, CJIEAYET EIUE Pa3 BEPHYTHCH K PETYJIHPOBKE HMEH-
HO OTOr0 KOHKDETHOIO KaHana. He HMCKIIOUEHO, 4YTO B TpOLECcCe
PEryIMPOBKH BB NPOMYCTHIH MMEHHO 3TOT KAHAJI WIH NOJABAJIH CHIHAJ
OT 3TOr0 HCTOYHHKA "HE B CBOK" THHHIO.

BepreMcsa x MUKPOGOHHOMY Kackaay. ECiM OH BHIMIOJIHEH HA J1IAMIIE,
NOCTApaiTeCh IO BO3MOXHOCTH npHodpectu namny EF-86 npouasoncrea
moboit esponeiickoit crpaust (OPT, YCCP, Ioapmwu) wnu CHIA. Ona
BHITYCKANACh MHOTMMH (HPMaMH NOA pPA3JIHUHBIMM TOPrOBHIMM Ha-
ssauusmu: EF-86, E-7027, E-7108, EF-806S, EF-866, Z-729, 6BKS,
5928, 6267. UYto xacaercs oreuectBeHHoro ananora 0XK32I1, om
3HAYMTE/NBHO YCTYNAET 3aMafHbIM JaMnaM, 1o KPaWHEH Mepe mo ABYM
BECEMA CYLIECTBEHHBIM NAapaMETPaM: YPOBHIO cobcrBeHHoro ¢oHa M3
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ey Hakajia H CKJIOHHOCTH K MHKpodorHOMY adpekty. M ecotn nepsrrit
elll€ MOXHO YCTPAHMTH, OCYLIECTB/SIS MUTAHHE HAKAJIA JAMIK XOPOLIO
oT®UIBTPOBZHHBIM MOCTOSHHHEM HANPS)KEHHEM, TO IS NPEAOTBpa-
meHns MukpodorHoro agdgexta He oboittuce 6e3 "Markoi” momeecku
xamnel (BMECTE ¢ MAHETBKOM) HA KOMBLECBOM PE3MHOBOH MpOKJIAAKe-Ie-
mrndepe.

Jlns Toro utoObl MPENENbHO YMEHBIIHTH BO3MOXHOCTH BO3HHKHO-
BeHud (boHA M3 Lemd HAKaNa, MUKPO(POHHHH YCHINTEND, KAK MPABHIO,
IENAT C 3a3eMJIEHHHIM KaTOOM, 3 ABTOMATHUYECKOE CMELIEHHE B 3TOM
C/Iyuae MOCTHUraeTcs 3a CYET HE3HAYMTENTHHONO CETOYHOIO TOKA MpH
HANHYMH CHrHasa. IMeHHO /s 3TOr0 CONpOTHRAEHHE PE3HCTOPA YTEUYKH
ceTkH BRIOMparoT BechMa GonpmuM (B HameMm cayyae 5,1 MOwm). D10 He
NPHUBOJHUT K 3aMETHHM HEJIMHEHHEIM HCKAXEHUSM, €CJIM YPOBEHb BXOJ-
HOTO CMIHAJ1a IOCTATOYHO MaJt,

OnexTpUUCCKMA DPEXHMM JTAMITHE  MHKPO(OHHOTO KACKana HaMMEHee
KPHTHYEH, MTOCKOJTBKY YPOBHHM BXOTHBIX CUTHAJIOB OT MMKpOochoHA BECEMa Ma-
NH, ¥ AHOIHBOI TOK NMPH MOOHX OOCTOSTENBCTBAX HE BHIXONUT 33 MpENeJIbl
JIMHEMHOTO Y4aCcTKa aHOIHO-CETOYHOM XapaKTEPUCTHKH B BEPXHEH ee YacTH.

BripoueM, eciM NMpH HaJaXWBAHNUM YCWJIATENA Bbl YCAWIIMTE MCKa-
XeHus npd pabore or MMKpodOHA, HE MOMEIWAET CHATH "MO TOYKaM"
AMHAMMYECKYH) XapaKTepPUCTHKY KACKaga H MpH HeoOXONHMOCTH
U3MEHHUTh TOJMOXeHMEe paGouelt TOYKH TNOAGOPOM COMPOTHBICHHS
Pe3UCTOPa YTEYKH CCTKU MJIH PE3UCTOpPAa B LEMH IKPAHUPYIOIEH CETKH.
ITockoaBKY OTEUYECTBEHHHIE PE3UCTOPH OONBIUMX HOMHHAJIOB CKJIOHHH CO
BpPEMCHEM "TCpATH" CBOE COMPOTHBJCHHE YYTh AM HE 10 GECKOHEUHOIO,
PEKOMEHAYEM BMeCTO oxtHoro pesuctopa 5,1 MOM B uenu cerku nammsi
YCTAHOBHUTH nBa MapaJIebHO COCTTMHEHHBX pesucropa
conpoTusaeHusaMH 1o 10 MOmM.

U nakoneu, 0 KOMMyHHKaUHgX. Bormpoc 3T0oT AOCTaTOYHO CEPBE3HEIH,
MOCKOJIBKY PEYb MIET O JTMHHBIX COEAMHUTENBHBIX TNHUAX, OABEPXKEH-
HBIX DPA3JMYHBIM BHEIOHUM HABOAKAaM (HANpUMEpP, OT MPOXOAALICH
napasuieJibHO THHMH CHIOBOM ceTH ¢ Hanpsxenuem 220 B). Kpome toro,
MH MMEEM AE/I0 C MepeAayueii CUrHAIO0B BECBMA HM3KOro yposHs (5...200
MB) M K TOMY Xe OT HCTOYHHKOB C OONBIUMM BHYTPEHHHM
COMPOTHBAEHHEM (10 COTEH KHJIOOM) .

Otu gBa dakropa TpedylOT NPUMEHEHHS CEUMAIBHRIX MEp IS rmpe-
AOTBPAILEHUS HABONOK M HAJIOXKEHMH HA MONE3HbIH CMTHAN M3BHE M IS
HCKTIOYEHHMA B3aWMHOTO BIMSTHUS JIMHAH OT pPa3HHX MCTOUHHKOB, [Tono-
XEHHE YCyryOasieTcs TEM, UTO Pa3HLIE MCTOYHHKHM CHrHAIA TpebyioT pas-
HBIX CXEMHBIX pemennii. [ToctapaeMca gaTh peKOMEHIAINH [T KaXI0T0
OTHENBHOTO CIIYYas.

Haubonee ys3BUMB TPH JIMHMM: OT OMHAMHYCCKOA TOJIOBKM 3BY-
KOCHMMATENs, Nbe303ByKOCHMMAtens W Mukpodona. Jlna arux Ttpex
HCTOUHHMKOB MOXHO MPENIOKUTE OAHO O0LIEE PEIIEHHME: BO3LMMTE TOHKHMIM
KoakcuansHui Kabeap (Hanpumep, tarnos PK-50-2-13 (crapoe Hanmeno-
Banne PK-19), PK-50-3-13 (PK-55), PK-50-2-21 (PKT®-91) v PK-75-
2-21 ¢ HapyxHBM nuamerpoM 4..5 MM M norosxoi emkocteio 70...115
n®/m) nBoHHOM MTHMHH (I18 KaXAOTO M3 KOMMYTHUDYEMBIX MCTOYHMKOB,
KpoMe MHKpO)OHA) M MOMECTHTE [BA OTPE3KA Kabens HYyXHOW JUIMHB B
OZIHY OO Y0 METAJLTMUECKYIO OTJIETKY, KaK MOKa3aHo Ha puc.40.
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XKenarensHo, utobbi oTa 00mast oruieTka TakXe Gblia M30IHPOBAHa,
I/ YEro /yuyine BCEro BCK 3arOTOBKY TPOTSHYTh B XJIOPBHHMIIOBYIO
Tpy6Kky. UToOH MakCMMasbHO OONErYMTH ITOT MPOLCCC, TPYOKY MOXHO
Hape3aTh HAa HCECKOABKO uacrten anmuod mo 0,5...1 M u Hagesath MX
NOOYEPEHO.

Pacnaiiky xaGeneit cO CTOpOHBI MCTOUHMKOB M CO CTOPOHB BX0XA
YCHUIMTE/IS HAlO AC/AATh TaK, KaK NMoKa3aHo Ha puc. 41. [lna mukpodoHa,
IOCKOJIbKY OH HaBCPHsKa Oyaer MOHOMOHMYECKHIH, HET HCOOXOAMMOCTH
B ABYX OTHENbHBIX KAOENdX, ONHAKO HCIIONB30BATH OMICTKY Kabens B Ka-
4ecTBe APYIoro (Hy/IeBOI0) MPOBOAA 3AECh HEAOIMYCTHMO U3-3a Hen3bex-
HOIO BO3HMKHOBEHHUS (hoHA. JIng MUK podoHHON NHHMK, eciv 0HA Gonblue
1 M, MpUmeTcsd M3rOTOBMTH CAMOIE/BbHBIM Kaleap M3 ABYX OTACTbHBIX
NPOBOZIOB - CHMTHAJILHOTO H HYJEBOrO, KOTOPHIE C/IEAYET NOMECTHTH B
o0y dKpaHupyowyw omaetky. IlogkaoucHue oDOMX MpPOBONOB M
OTUIETKH BHAHO U3 pHc. 40.

CocauHMTE/BHBIC JIMHUM JNS CTCPCOTIOHEPA, CTEPCOMATrHMTOdOHA U
CTCPCOTIDOMTPBIBATENS  JIA3CPHBIX OWMCKOB TAKXe MOXHO CHEaTsh
OMHOTHIHBEIMH, HO HECKONIbKO MHBIMH. 31€CHh B OHY 00u1y10 DKPAHMPY 0~
Wy OMIETKY Haz0 IPOTAHYTs TPH PA3HOLBCTHHIX IPOBONA: ABA
CHIHAJIBHBIX [UIS JICBOTO M MpPAaBOrO KAHAIOB (HAanpuMep, 3escHbiil M
cuHUi) ¥ oauH Gostee TONCTHIA (YepHbiM MK Geapi) nas obuiei "3eman'”.
Jror Kabeib BMECTE € OTIIETKOM XKENATC/ABHO MOMCCTHTD B XJIOPBHHHJIO-
BBl UYJIOK.

Curaan oT TeseBM30pa MOXKHO NEpenaBaTh N0 o0LIYHOMY CTAHAAPT-
HOMY OQMHOYHOMY KOAKCHAILHOMY Kabciio, MCno/b3ys €ro OMIeTKy B
KAQ4yeCTBE HYJIEBOTO NPOBO/A, MOCKOMbKY YPOBEHs COOCTBEHHOIO (pOHA ca-
MOI0 TEJIEBU30Pa HE MO3BOJISET NOBOPUTH O NCHCTBMTC/IBHO BHICOKOKAYE-
CTBEHHOM 3BYKOBOCNpou3BeneHuu. CaenyeT MMETb B BHIY, YTO CUIHAN
3BYKOBOIO COMPOBOXICHUS MOXHO CHMMAaTh Kak ¢ Beixopa Y3U Tte-

XagpBurunaBsil wyaok
IKPAHUDYrOUAR ONAEMKT ;
Kabeas PK Muozowunsherd yBemwod rpodod

XnopBurunobens

XnopBurunoBeii wyow
Yok

Ixparupyroas onnemxa
Kabeas PK

Frpanupyrouar oviemrka
Hbodgwog cemelol wiryp

Puc.40. KOHCTpYKUMS COEIMHMTEBHBIX UIAHIOB (JUIMHHBIX JIMHHIA) LTS CHTHAJILHBIX KOM-
MYHUKALMIA ayIHOKOMIUIEKCa
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nesu30pa (C 3aXXMMOB TPOMKOTOBOPHTENS) , TAK M C HATPY3KH YaCTOTHOIO
merekropa. B nepeom ciayuae mal GyaeM MMETh €0 C HU3KOOMHBIM Bbi-
XOmOM (EMHHULE OM), W, CJCHOBATE/NBHO, COCAMWHHUTENbHBIMA Kabenb
MPaKTHYECKH He GyACT MoABEpXEH BO3ACHCTBHIO BHCINHHX HABONOK M HC
CO30ACT NOTIOTHUTEABHBIX MIOTEPb BHICOKOYACTOTHOM YacTH CMICKTPA.

ITpu 5TOM, BO-IEPBHIX, YPOBEHb BHIXOJHOIO CHUrHAAa OYAET MOJHO-
CTHK0 3aBUCETh OT MOJIOXKCHHMS PEryJiaTopa rpoMKOCTH TEJIEBU30pPa U, BO-
BTOPBIX, HEJMB3S OyACT BOCIPOM3BOMHTD 3BYK TOJNBKO YEPE3 YCHIHTENb,
6e3 00s3aTENIBHOTO 3BYYaHMs CaMoro Tenesusopa. Kpome Toro, B 3TOM
CIyuae MBl NOAYYMM CHIHAJ YK€ NPEABAPUTEABHO HCKAXCHHBIH HH3KO-
YACTOTHBIM YCHJIMTEJICM TEJICBH30pa, HE OTIMYAKOLIMMCH, KaK NPaBuio,
BHICOKMM KJIACCOM.

Jlyywme BOCIOJIb30BAThCS BTOPHIM CIOCOOOM M CHHMATh CHTHaJ He-
NOCPEACTBEHHO C BHIXOAA 4YacTOTHOro aerextopa. [ns sToro mpuperca
MONBECTH CHUTHAM OT JETEKTOPA K AOMOJHHTENBHOMY pasbeMy, yCTa-
HOBHTH KOTOPHII MOXKHO HA HECYLICH paMe TeJeBM30pa WIH B KpPaHHEM
CJTy4ae Ha Cb€MHO#H 3anHei creHke. K aromy pa3semy € NOMOMIBIO WITEK~

Kabens PX

Onaemxa

coedurams!

Coeduwums & Kapnycom
MUKPOPOHT UAL 3K PAHOM

C xogrycom 3119 KE coedunnms!
Bxod Y34 neboii
_______ Bxo0 Y34 npabud
Onnermxa
Pezynamop B npuenrine
200MKOCTIU HE za3emanms !

Bxad Y34 neleui

Bxod Y34 npabui

Onnemxa

Bxod ¥3¢

B meneBuzope
HE 3a320ma5ms!

Puc.41. Pacnailka KOMMYHHUKAUMOHHBIX Kabenelt co CTOPOHBI BXONA M BHIXOAA
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Kepa IOAK/IOYMTh COCAMHHUTE/ABHYIO JHHMIO. B 3toM ciyuyae co-
COMHHUTENBHYIO JIMHMIO TAKXE HANO CAC/ATh OKPaHMPOBAHHOH, ¢ ABYMS
pa3nebHBIMHE TIPOBOAAMM.

W Hakonen, o mocaeaHel cOeAMHNTENBHOM JTUHUH - OT PaMOTPaHC-
NAUHOHHOM ceTH. OCOOCHHOCTH ITOH JIHHHK ONMPENC/ASIOTCS ABYMS (ak-
topamy. Ilepsbiif COCTOMT B TOM, YTO BHYTPHM KWIOTO HOMCHICHHS HM
OfIHH M3 [IBYX TPOBOMIOB HE SBJAAETCH "HYJNEBBIM" - 00a OHN PABHO3HAYHBEI
M KaXJIBli U3 HUX MOXHO CUMTATh CHTHANBHHM. [T03TOMY B KOMMYTATO-
pe B LENb KaXJO0ro U3 IByX NMPOBOXOB (B TOM UMCJIC M TOTO, KOTOpHI Yy
HAC 3a3¢MJICH) BKJIIOYCHBI TIOC/ICAOBATEAbHO OasiacTHeie pe3uctopal (R1
u R2 Ha cxeme puc. 33). B naHHOM cnyyae nmoTepeif CMrHa a MOXHO Tpe-
HeOpeub, MOCKOJIBKY YPOBEHb CHTHAJA B JIMHHA HAa OAMH-IBA IOPAAKA
Gonbie, YEM OT OCTANIBHHX MCTOUHHMKOB. IMEHHO NMO3TOMY B MEPEKIIO-
YyaTeie KOMMYTATOpa NPENyCMOTPEHA NONOJIHUTEIbHAS TPYyNNa KOHTAK-
TOB, "323eMIMI0LWAY" CHTHAJ OT TPAHCASLHWOHHOW JIMHAH BO BCEX IOJO-
XKEHHAX, KPOME NMOCTCAHEN0 BOCbMOTO (MM TPEX NMOCICAHUX, ECJIH BCETO
HX OecaThb), BO M30eXkKaHUE 3aMETHHIX HABOAOK TPAHCASLUUOHHON MpOr-
pamMMH npy paGoTe OT APYrHX UCTOYHHKOB.

Bropoe coo0paxeHnne MMeeT 3HAUEHHE TOJBKO B TOM C/yyae, ecjiv
TPAHCAALMOHHAS JHHHS MHOronporpaMMHas. Kak M3BECTHO, CHrHANH
OOMOJHHTCABHBX KAHAJIOB NEPEAaTCd HA JOCTATOYHO BHICOKHX Y/bT-
pa3BykoBHX uacrotax (19 m 38 xI'm), yro nemaer BechMa CymiecTBEH-
HBIMH CMKOCTHBIC TOTCPU B AONOJHHUTCAbHOM COCAMHMUTEIBHONH JTHHHM.
VIMEHHO MO3TOMY TPAHCASUMOHHYK JUHMIO Jiyyule BRITOTHMTH HE 3JK-
PAHMPOBAHHOM, & UCNOMB30BATH /IS HEE OOBYHBIA TOHKHIA IBOMHOM Ce-
TCBOM MPOBO B XJIOPBMHHWJIOBOM M30/ISIUMH UK TeaedoHHBI npoBoy (:0
TOJIBKO GOS3aTE/ILHO MHOTOXHIbHBIM, TIOCKObKY ONHOXHIBHBIM JIETKO 1
6bicTpo obsamuiBacTcd). UToOH HCKIIOUMTh 3aMCTHHIC HABOAKH DTOM
JIMHMH Ha BCE OCTaJIbHHIE, €€ XEIAaTeJbHO BECTH HC B ODWEM Myuke ¢
OCTa/JIbHHIMH JIMHHAMH, a OTAENBHO M Ha HEKOTOPOM PACCTOAHHH OT
ApYruX.

OKOHEYHbBIN1 YCUJIUTEJIDb MOUIUIHOCTBHIO
40 Bt

OxoHEYHBH YCHIMTENb - TPEXKACKAAHKIN, ¢ TpaHcdopMaTop-
HBHM BHIXOIOM, OAHOKAHAJbHHIA, ONHOMOJOCHHI, 6e3 BCTPOEHHHIX
PEryMposBOK YPOBHS CHIHana M (OPMH YAaCTOTHOW XapaKTCPUCTHMKH, C
H3MEHSEMBIM KOXPPHLUMEHTOM TPAaHC(HOPMALIMH NOX IMHPOKHH AHATTAZCH
Harpysok (ot 2 no 16 Om). OxoHeuHHIli KaCKajl BLINOJHEH HA ABYX MOLL-
HHX Tpuogax Tuoa 6B4G no xsaccuveckol ABYXTaKTHOH CXEME B
pexume knacca A (puc. 42). .

Hauunaerca ycunuresns ¢ cbaaoanaep'ropa HAa OJHOM TPHONEC JIAMITH
VL1 Tfta 6H2I1 (BTOpOIii TPHON MCMOAB3YETCA B AHANIOTHYHOM KacKane
PYTOro KaHana, €ClM YCHWINTENb BBINOJHEH B CTepeodOHHUECKOM
BAPUAHTE) MO CXEME C pa3feNeHHbIMH Harpy3kaMu. ViHBepcHbie curnans
CHMMAIOTCH W3 AHOZHOM M KATONHOH LENEH JAMNB ¥ NOAAIOTCH Ha JBe
ceTkH ABoitHoro Tpuoaa VL2 tuna 6HOIT, paGoTapomero Takxe & kiacce
A B xayecTBE NPEIOKOHEUHOTO yCHANTEA (apaiieepa).
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Jlamnb. oxoHeuHoro kackaga paboraloT B pexmme xaacca A ¢
(DMKCHPOBAHHHM CMEIICHMEM OT OTACABHOr0 BHOpamuTend Ha 60 B.
CnenaHe 3T0O OTYACTH M3-3a TOr0, YTO HOMHHAJBHOE HANPSXEHHE CMe-
HICHUS A1 TPUOZOB TAKOro THmna cocraenaser -45..-50 B, u npu asto-
MaTH'4ECKOM CMELICHHH TAKOE Xe Hanpskenue OymeT nagath Ha KaToa-
HOM PE3NCTOPE, T.€. N0 CYUECTBY BHUHTATHECH M3 HANPSAXKCHUA AHOIHOTO
nuTaHud. Jag KoMIeHcauuH 3T0ii noTepH npHuLiock 6w Ha Te xe 50 B
YBEJHUMBATh HAMPSIKCHUE UCTOUHMKA AHOTHOTO NHUTAHUL M COOTBETCT-
BeHHO paboyee HATIPAXXKEeHHE KOHACHCATOPOB (QMIIBTPA BHMPAMUTES, YTO
KpaiHe HeXEJIATE/IbHO.

Kpome Toro, npu vampsxenun 50 B m toke 100 MA Ha xaxagom
pesucrope B karoxe Gyner Gecnone3no paccemsarbea 5§ Br momnocTy, a B
asyx maeuax nyummyana - 10 Br. Ecau xe ycunurens crepeo-
cdonnueckuit, TepseMas MOmHOCTH Bo3dpacraer go 20 Br, uro yxe
COM3MEPHMO € NOJIE3HON BHIXOXHOH MOIHOCTBIO YCHIMTEA.

Pesucrop B KaTOAHOM LENM SBJISCTCHd HMCTOYHMKOM HETATHBHOM
00paTHOM CBA3H TIO TOKY, YMCHBILAMOWEN (PAKTHUECKYIO UyBCTBHUTEIb-
HOCTh JIAMIK TI0 BXOAY HA BEJMUUHY, GIM3KYIO K TAJICHUIO HANPSXKEHUS
Ha Pe3HUCTOpe, MOITOMY 1JI HOPMAJbHOM PACKAuKH OKOHEYHOro Kackana
noHago0nmoch OB CHAMATh C HArpy30K ApaiBepa CHIHAA YPOBHEM ITOUTH
90 B, uro HepeaabHO.

Ecnn xe ycTpaHnTh pAeiiCTBHME OTPHULATENBHONW 00paTHOH CBA3M
nytem OJIOKMPOBAHMS KATOMAHBIX PE3MCTOPOB KOHACHCATOpaMM GOnbLIO
E€MKOCTH, 3HAUEHWE 3TOM E€MKOCTH HeoOXOOMMO B3STh TAKHMM, UYTOOH
PECAKTHBHOE COMPOTHBJICHHWE KOHACHCATOPA HA CAMOM HMXHCH 4acToTe
nuanasoHa (8 Hamrem ciyuae 310 20 T'w) cocrasasio He Gosce 1% or
COMPOTHBJICHHS PE3UCTOPA. DJCMEHTAPHBIIH PACUET JACT 3HAUCHHC 0KOJIO
1600 mx®. banxaitmee no N'OCT 3nauenne Gyaer 2000 mxP npu pabo-
yeM HanpskeHnH He Menee S0 B. U ecnu yuecTp, YTO TAKMX KOHAEHCATO-
POB NMOHAKOOUTCH YeTHpE, BHOOP 0Ka3niBACTCS B NMOAb3Y (PHKCHPOBAHHO-
ro CMEILIEHHS OT OTAETBHOIO HCTOYHHKA.

O6a Tpuoaa ApaiiBEPHOTO KAaCKana, HAIPOTHB, OXBAYCHH TTyOOKOI
OTPHUATE/IBHOI 00PATHOI CBA3bIO NO TOKY 61aronaps HATMUHIO PE3HCTO-
POB B LENAX KATOAOB. [10TpeOHOCTE B ITOM AMKTYETCA TEM, YTO JIAMIIH
paboTaloT B pexume GOMBIIMX AMIIMTYN AHONHOTO TOKA, MOCKOJBKY C
HAarpy3o0K OOJKHbB CHUMATBCS HANPSXEHHS CHTHAJA OKOJIO HECKOJIBKHX
NECATKOB BOABT. [IpHMEHEHHe OTPHUATENLHOH 0OpaTHON CBH3H B 3TOM
cnyuac 3¢bexTHBHO JMHEAPH3YET aHONHO-CCTOUHYIO XapaKTCPHCTHKY,
CBOAS K MHHMMYMY BO3MOXHOCTb BO3HHKHOBEHHS HETHHEHHBIX WCKa-
XKEHHUH,

3a 3T0, NpaBAa, NPUXOAUTCH MJIATHTD CHUXKEHHUEM YyBCTBUTEIBHOCTH
JIAMINIBL TI0 BXONHOMY CHTHajJy, HO 3Ty NOTCPKY YAACTCHd CKOM-
NEHCHMPOBATh, TMPHMCHUB B (DA30MHBEPTOPE jgamay ¢ OonbmuMM Ko-
adpuuncHTOM yCHICHHS (B HameM cayyae - 6H2I1, y nee u =70).

DnekTpuueckas CXeMa yCHJIMTENS NpPENeNbHO NMPOCTa, H HEBOJBHO
BO3HMKAET BONPOC: 3a CYET YEro yAaeTcs NOJy4HTh NapaMeTphl, Xapak-
TEPHHIE /IS annapaTtypsl Beiciiero kaacca? OTBeT Ha 3TOT BONPOC BECHMA
NPOCT: BHICOKME KAYECTBEHHBIE NOKA3ATENAN AOCTHIAIOTCH WCKJIIOUNTEb-
HO 33 CYET TLIATENABHOCTH PETYJMPOBKH M CNEIHaabHOro orbopa komn-
JIEKTYIOLMX M3JE/IHM, O YeM CTOMT NOroBOPUTh Gosiee oxpoGHO.
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Yuratesid HABCPHAKA 3aMETHJIHM, UTO YCHJIMTENb SBASETCH ABYX-
TAKTHBIM, HAuMHAas yXe ¢ €aMoro Bxoaa. JTOT BHOOP M3HAUANBHO
naﬁanmle"r OT HAJHMYHASA YETHHX TAPMOHHMK B BHIXOOHOM CHrHajic, HO
ONHOBPEMEHHO TpebyeT COXpaHEHHS BHICOKOH CTENEHM CHMMETPHM
HHBEDCHHX CHTHAJIOB HA BCEM TNPOTHAXEHHMH YCHIKTEJNBHOTNO TPAaKTa.
Ins peleHus 3TOH 3anayd NPHHAT PAO MEp, KaXIYI0 H3 KOTOPHX MK
paCCMOTpHM OTAEC/IBHO. i

MdazonHBEPCHHI KacKajm CAEIAH HE HA ABYX, 4 HA OOHOM OOLIEM
TPMOAE C Pa3AC/ICHHRMH HAarPy3KaMu B aHOHOM M KaTOAHO# Lensx. ITo-
CKOJIBKY B 3TOM Cayyac uepes 00a pe3nCcTopa NpOTEeKaeT OAMH M TOT Xe
AHOAHHI TOK, TO NpH aGCOMOTHOM PABCHCTBE COMPOTHBJEHHIT PE3HCTO-
POB pAa3HHLA B AMIUIATYAAX CHAMAEMBIX C HMX NOME3HBIX CHTHAJIOB
HCKJIIOYEHA ANMPHOPHO npu MOOBIX YPOBHSX CHTHAZA, H y KOHCTPYKTOpa
ocraercd ML ogHa 3abora - ofecneunTh PABEHCTBO COMPOTHEICHMIA
ITHX ABYX PEC3HCTODOB.

Oco0G0o OTMETHM, YTO MX A0COIOTHAS BETHUMHA HE UMEET CYIIECTBEH-
HOIO 3HAUCHHSA W MOXET OTJHYATHCH OT YKA3AHHOW HA CXeME Ha § Wan
naxe 10% . Pa3auna nx pakTHUECKHX CONPOTHBJICHUIN B MICATBHOM CYy-
yae f10/1XHA OLITh HYJIEBO#, A NPEACAHHO AOMYCTMMAS HAXOAUTLCS B Npe-
aenax 0,25...0,5%. Tlosromy nyunie BCEr0 HM3HAYAIBHO NPHOOPECTH
npeuM3uoHHse pesucropsl THnos C2-14, C2-29B unu C2-34 ¢ takumu
nonyckamu nubo Tm@ATenbHEAmMM 00pa3oM oTto0paTk BA ONMHAKOBHIX
pesucropa w3 mapruu B 50-100 wr. ¢ momoupio nudposoro oMMerpa.
Echu HM TO, HM Opyroe He yaacTca CAEAaTb, MOXHO npuberHyTe K
ONMMCAHHOMY paHbuie crnoco0y cocTaBiaeHMs "CLENKH" M3 OBYX PE3NCTO-
POB BMECTO OHOIO.

91‘1’1 Xxe COO6p8)KeHHﬂ OCTAKOTCAd B CWJIE H B OTHOIICHHMH HArpy3okK
JAMIIB ApadBepa, HO 37eCh n00aBnqi0TCH TPeOOBAHMS K MAKCHMMAIbHOM
MACHTHYHOCTH NApaMETPORB ABYX TPHOAOB B OAHOM samMne. B aTom cayuae
uesnecoodpasHo HHAMBHAYAJIbHO TIORO0PATD AMITy, AT YEro JIyulne Bee-
IO BOCNOJIb30BATECA M3MEPHTEJNbHOM CXEMOM, NPUBENCHHON Ha puc. 43.
CyTb CXeMBI COCTOMT B TOM, YTO 3xech oba
Tpuoaa paboraiT B aBCOMOTHO WAECHTHUHBIX
YCAOBMSX - MPH OJMHAKOBOM HaNPsXCHUH
HAKANA, OJMHAKOBOM AHOTHOM HAMPSDKEHMM, HA
OOHYy OOUIYI0 HAMPY3KY M C OOMHAKOBBIM CMC-
mEeHneM. B oTHX yCoBusSX pacxoXxneHMe 3Ha-

YeHHH AHOAHOTO TOKA BO3MOXHO TOMLKO B A MA
EAMHCTECHHOM cnyuae - cyyae
HEMJACHTMYHOCTH CAMHX TPUOMIOB,

YCTaHOBHE B NAHEIBKY UCIIHTYEMYIO J1aM-
oy, Hy)KHO OHCKPETHO, HCGOJII)H]HMPI waraMmn
H3MEHHNTb  CMEWEHHE  OT  MOJAHOCTRIO 128
3anupamlIero 10 HYyJAEBONO, CPaBHMBA® NPH
ITOM A KaXA0HM TOYKH BEJHYMHH JBYX
aHOJHBIX TOKOB. B maeanbHoM cnyuae pacxox- [ s -0

-2508;+128
JCHUS MeXIy HUMH BOOOLIE HE 0/KHO ObITh.
Ha npakTuke MakCUMaNbHBIH HONMYCTUMBIA
pasbpoc B camoii xynmeit TOuke He nomxeH Puc.43. Cxema xoutpons

o, MICHTHYHOCTH TPWOAOB B
npesmate 1%. Ecan xe a1or pasbpoc coc-  iioennnx namnax

+2508
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TaBaseT, ckaxeMm, 5%, TO HET CMBICNA 3aTEBaTh M3TOTOBJCHHE
YCHAMTENSA: BHCOKOKAUCCTBCHHEIM OH BPSJ JTH TIOJYYUTCS.

JpyraMu KpUTHUHHMH JACMCHTAMHM CXEMBl SABJIAIOTCH TICPEXOMHBIC
KOHOEHCATOPH M BKJIKOUEHHBIE MOC/JENOBATENILHO C HMMH PE3MCTOPHI
YTEUKH CETKH NOCAENYIOMET0 Kackana. YToOs MOHATh, B YUEM CMBICJI ITOH
KPUTHYHOCTH, PACCMOTPHMM TIPOCTEMLIMII MPUMEP M NPOMJUTIOCTPHPYEM
€10 JICMEHTAPHHIM PAaCuETOM.

ITycTp nepexonHoil KOHAEGHCATOP C aHONA APaWBEpPHON JaMNk mpa-
BHIM KOHIOM TOAKJIOYEH HEMOCPENCTBEHHO K CETKE OKOHEUHOM JIAMNH,
PE3HCTOP YTEUKH KOTOpOi -uMeeT compotusienne 220 xOm. U nycte B
OHOM IUIeue Mymny/aa (pakTHUECKas eMKOCTh MEPEXONHOT0 KOHAEHCA-
TOpa TOYHO paBHa 0003HAYCHHOIM HAa HeM H coctasiger 0,1 mx D, a B npy-
rom - 0,09 mx®@. Kasanocs 6, 10T 10% -HHIi pazbpoc, oOHYHO BriOJHE
IONYCTHMHIH, HUKAK He NOAXKEeH NOBJMATL HA TAKOW rmapaMeTrp, Kak Ko-
adprumeHT HenvHeHRIX cKaxenuit. OgHako He GyneM TOpOnUTLCS,

Bocnons3yemca  opMysoif  mas  onpenesicHMs  pPEakTHBHOIO
CONMpPOTHBJIEHNS KOHCHCATOpA

1
Xc=21C°

rae 4acroTa - B repuax, eMKOCTb - B (hapanax, a CONpoOTHBIEHHE NOTyYa-
erca B oMax. HuXHS4 rpaHuOa yacToTH B HAameM cayuae cocrasaser 20
T'u, mosroMy 3HaueHue 2 f MOXHO NPHUHATD C HECYIIECTBEHHBM OKpPYT-
neHuem, pasaeiM 125, Toncrasus ero B popmyny, Halinem

Xc1 =80 xOMm, X3 =90 xOm.

Taxum o6pasoM, nad yacrors 20 ' mMeeM B IBYX IL1EYAX MYy JI-
J1a SKBUBAJICHTHHE aKTHBHHE NE/TATE/TH HANPSXeHus ¢ macuamu §0+220
u 904220 xOm. HeTpyiHO NOACYMTATE, UTO B ITOM Cy4ac K CETKAM OKO-
HEYHHX jamn OyIyT TNOOBOOMTHECS HANDSKEHHS, DPa3MYAIONIHECT IO
3HaucHu0 Ha 3,2%, YTO BH3OBET BO3HHKHOBEHME COOTBETCTBYHOIIUX
HEJIMHEMHBIX HMCKAXEHHH, OCODEHHO HeXenaTeNbHHX WMEHHO Ha
KpPalHHMX HMKHMX YaCTOTaX M3-33 IIMPOKONO CNEKTPa rapMOHHMK, nona-
namux B paboumii AHANAa30H YCHAUTENS.

OTciona CTaHOBMTCS ACHOM HEROMYCTHMOCTH pa3bpoca dakTHuecKux
3HAYEHHHA EMKOCTH TICPEXONHBIX KOHACHCATOPOB: NYCTb JYYIUE MX
€MKOCTh OTJIMYAETCHd OT YKa3aHHOW Ha cxeme pmaxe Ha 109, uem naBe
eMxocTv GymyT pasnnuarbea Mexay coboit Ha 1%.

EcrectBenno, uto TouHo Taxkod Xxe 3(dhdexkT BmzoBeT M pasdpoc
(haKTHUECKHX COTIPOTHBICHHH Y PE3UCTOPOB yTCUKH CETKHU IBYX OKOHCY-
HBIX JIaMIM, TIO3TOMY 3TH PE3UCTOPH NOKHH WMeTk ponyck 0,5 wm
1,0% b0 ux mapy caenyeT MHOAMBMAYAIBHO oTo6paTh Ha 1udpoBoM
OMMETpE.

Ho rnaBHRM 3/1€MeHTOM, ONpenessiomMM KayecTBEHHHE MOKa3a-
TENH YCHAWTENs, OECCnopHO, dBasercd BHXOmHOM TpaHcdopmaTop, OT
KauyeCTBa W THWIATCJABHOCTH HM3NOTOBJACHHA KOTOpPOINO B KOHCUHOM MTOrC
3aBMCAT IIOYTH BCE NApaMETPH YCHIMTENS. DTO HACTONBKO BaXKHO, 4TO
BONPOCAM M3MOTOBJCHHS TpPaHCHOPMATOPOE MOCBSIICH CNEUHATBHHIH
paspgen B KOHUE KHHUTH, I7I€ ONMCAH NPOLECC M3TOTOBJAEHHS M COOpKM
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TpaHcopMaTopa K 3TOMY YCHIMTENKO M NIPHBEACHH €0 KOHCTPYKTHBHEIE
¥ HAMOTOYHBIE NAHHBIC.

IuTanne yCHANTENS OCYWIECTBASETCS OT OFHOIO OOLIETO AHOOHOTO
BHINIPIMUTENS vepe3 ofHO3BerHHI [T-00pasubiit CLC-puasTp ¢ KOHACH-
catopaMu eMKoCThIO He MeHee 150 Mx® Ha Bxoxme » Buixone pUABTPA M
apocceaem L1, HactpauBaemuM Ha yacrory 100 o,

Ond naHHOrO YCHIMTCAS HA MOUIHBIX OKOHCUHBIX TPHOAAX BBI-
MPAMMTEND AOJIKEH ObITh BHIIOJHEH HA KEHOTPOHAX b0 0093aTeabHO
UMEThL CHCTEMY 3aAEPXKKH BKAKOUCHHUS AHOAHOTO HATPSAXEHHS A0 MOJIHO~
IO NpOrpeBa KaTogOB OKOHCYHBIX jam., [logaya mosiHOro aHogHOro Ha-
TIPpAXKECHHSE HA XOJOAHBIC JaMINbI (B MOMCHT BKJKOUYCHHSA YCHJ'IP]TEJIH)
HEH36EXHO yCKOPHT CTaPEHHC OKOHCUHBIX JIAMI M MX BBIXOA M3 CTPOS.

Or0, noxanyi, BCe, MOCKOMBKY PEryMpoBKa yCHanTens abconoTHo
HUYEM HE OTIMYAETCH OT PEryJMPOBKH SPYTHX YCUJIHTENAEH, ONMCAHHBIX
nepex 3THUM, TAe MPOLECC PeryJMpoBKH OB paccMOTpeH nmoapoduo. 3a-
METHM JIMILb, YTO TMPH XKERAHHH B CXEMY MOXHO nN00aBHUThL DEryaaTop
TPOMKOCTH Ha BXOAE YCHJIMTCAS, WM HMHAMKATOP MEPErpysku, MM Cac-
JaTh YCHAMTENb JBYXKAHAJNBHBIM CTEPEOPOHUYECKNM, COBMECTHB B
ONHON KOHCTPYKLMH B3 HIEHTHYHHX YCWIHTE/M, YABOMB MOUIHOCTh BHI-
NPIMMUTE/IS M CHJIOBOTO TPAHC(HOPMATOPA M OCHACTHB YCHIMTENb PCryns-
TOpPOM CTepeo0anaHca, a 3a0fHO, MOXET ObTh, W YCTPOHCTBOM TOUYHOM
YCTAaHOBKM CTepeobananca. 31eCh OTKPWBAETCS IUMPOKOE TMONE [As
peanu3auun TBOPYECKHX 3aMBIC/IOB.

CTEPEO®OHUYECKHUN Y34
MOHIIHOCTBIO 16 (20) Br
U1 HAYUHAROIINX

B zakatouenve npusenem eiie OQHY KOHCTPYKIHIO, CHENHAb-
HO PACCUMTAHHYK HA HAYMHAIOWXX paguomobuTenci, KOTOPsM BooOwuie
HE NPHLLIOCH CTONKHYThHCH C JJAMIOBOH annaparypoi.

Ilpn HanmucauuM 3TONO pasmena MPeCNenoBanach OfHA LEIb: AaTh
ONMCAHHE KOHCTPYKIUMH a6COMIOTHO HAAEXHOM, MHOTOKPATHO NIPOBCPCH-
HOM # ICTKO MOBTOPAEMOit, UT00b HAUHHAIOWHIT PAIHONIOOHTEND, PACTO-
JaraloiUi MHHAMYMOM annapatypsi W 00OpynOBaHMsS, € OrpaHMYCH-
HBHMHM  MATEPHAJIbHO-TEXHHYECKMMH  BO3MOXHOCTSMM M TIOJHBIM
OTCYTCTBMEM OMBITA CO3MAHMS JAMNOBbLIX KOHCTPYKUMit OBUT YBEPCH, UTO
NOCTPOEHHHH MM VCWIMTE/Ib HABEPHIKA HE TPOCcTO 3apaboraer, a 00g3a-
TENbHO GYAET HMCETL NPEAYCMOTPEHHEE NOKA3aTENN.

Jlns roro norpedyCTcs TOYHO M HEYKOCHMTEBHO, War 33 waroM, Oyxk-
Ba 33 GyXBOit BHITOIHUTh BCE, YTO AAJIBLIC OYAET CKa3aHO. JTO KAcacTes BH-
Gopa n or6opa ferasei, U3roTOBAEHHS TPAHCPOPMATOPOB H, TIABHOE, NPO-
1Iecca HACTPOHKY U peryiMposkH ycrwnutens. Ecau oo Byner caenano, as-
TOP KHUTH TAPAHTHPYET, UTO CO3AAHHEIH YCHAMTETh 3apaboTaeT cpasy u Oy-
AeT CYyXHTh J0AT0, 00eCneynBas NpeKpacHOe KaueCcTBO 3By YaHus ¢ COBpe-
MEHHBIX HOCHTEAEH (NIaCTHHOK, MieHok, CJII-nHckos).

B ocHOBY 3TOr0 yCHJIMTENS NOJOXEHA KOHCTPYKI KA, pa3paboraHHas
aBtopoM B 1968 r. Ona Gbina onucana B B KHUre "BHCOKOKAYECTBEHHBIE
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MIOOUTETECKHE YCHTNTEM HH3KOM YACTOTH", BHIICALICH B H3NATCIBCTBE
"OHeprus” B cepuM "MaccoBaa paguoGubauorexa” (Bunyck 663), u, cyns
N0 MHOTOYHCJICHHBIM OT3BIBAM YHTATEACH, MHOTOKPATHO MOBTOPEHA COT-
HSMH panHoao0uTeNnei.

Huxe npeBencHo ommMcaHUe MONCPHH3HPOBAHHOIO BAPHAHTA, B KOTO-
pOM YUTEHH BCE€ TOXEJAHWA M 33aMEYAHHH, NOJYYECHHHE aBTOPOM OT
papuomoduTeneit, a TAKXKE OCYMISCTBICHA 3aMEHA MHOTMX KOMIUIEKTY-
omux uaaemii Gonee coBpeMeHHEMH. TTOHOCTHIO M3MEHEHH KOHCTPY KIS
W TEXHOJIOTMS HAMOTKH BBIXOOHBIX TPAaHGPOPMATOPOB, W3MCHEHA
“3neKTpHYECKAs CXEMA KOMMYTAUMH, NpeacabHo (Ho 63 yuiepba ana kaue-
cTeal) ynpomieHa KOHCTPYKLMS YCWIMTE/AS M aKYCTHYECKOH CHCTEMBI,
MCTNIOIb30BAHB (OJIEC COBPEMCHHHIE TPOMKOTOBOPHTCIH (B3aMCH CHSATHIX C
NpoM3BOACTBA). Bce 3T0 NO3BONMAO 3HAYMTEBHO YAYUMIHTH KAYECTBEHHbIC
TIOKA33TE/IN YCHIHTEAS U MAKCHMAJIBHO YIIPOCTHTH €0 HACTPOUKY.

Ycunurens - crepeodOHHYECKHI, IBYXKAHAIBHBIH, COCTOMT U3 ABYX
COBEPIICHHO OOMHAKOBBIX YETHPEXKACKANAHBIX YCHIMTENCH, KaXOAbH H3
KOTOPH X HMEET C/ACAYIOIWME MAPAMETPHI:

HeuckaxeHHas BbIXOAHAA MOUIHOCTb HA AKTMBHOM Harpy3ke, M3MePeHHas Ha 4acToTax

400, 1000 n 5000 I'u:

npu K03 dUuHEHTe HENUHEMHBIX McKaxennin 10 0,5% . . . . 8 Br

npu K03 drumeHTe HenMHeMHbIX nckaxenwit 1o 1,0% . . . . 10Br
JNEKTPUUECKAH TI0N0CA NPOITYCKAHWSA, H3MEPEHHASA HA

AKTHUBHOM HATPY3KE . -« + o ¢ v v v ve e e e e e e e e e e e e 20 Tu... 30 kIy,

HepaBHOMEPHOCTD YACTOTHOM XaPAKTEPHUCTHKH B NIPENENAX YKA3AHHOH
NOJOCH! NIPH CPERHMX NONOKEHUSX PerynaTopos remOpa, Makcu-
MAaJIbHOH rPOMKOCTH MJIM NIPH HaXXaToM KHonke "Konuept”
HEGOMEE . . . v it i e e e e e e e e e e e 2nb
Peryauposka TemMGpa - pasnenbHas N0 HM3KHMM M BBICOKHM YaCTOTaM
¢ my6unHO# perynnpoBku Ha uactorax 40 Iy v 10 kT'u He menee 14 gB
Y poBeHb cOGCTBEHHOTO hOHA M INYMOB HE XYXKE . . . . . . . .... -66b
PerysiMpoBka rpOMKOCTH - ILTaBHas, YaCTOTHO-3aBUCHMAs, CO CXEMOIt TOHKOMITEHCALIMM,
COOTBETCTBYIOLLEH CTAHAAPTHBIM KPHBbIM PABHOI MPOMKOCTH.

Ha puc.44 npuBencHa nonHas npuHuunuanbHas cxema Y3U mns
obomx kaHayIoB BMECTE C Gnokom nurtanus. Paccmorpum ee mompolHO.
Ycunurenr HaYHHAETCS C TOHKOMIIEHCHPOBAHHOIO DETYJIATOPAa TpOM-
KocTH HAa norenuuoMerpe R2. B orauume or mcxogHOM KOHCTPYKUMH W3
CXEMBl HCKJIIOUCH KOMMYTATOp KaHAJIOB "JICBHH-TpaBlii-cTepeo”, ubo,
KaK I0KAa3aJia NPaKTHKA, N01b30BAThCA HM NPHXOAMTCS HE YaCTO, 3 MOH-
TaxX ycuinTens 6e3 KOMMyTaTopa 3aMETHO ynpomaeTcsa. 3a0XHO UCKIO-
YAKTCId NPHYMHH BO3HUKHOBCHHSA NONOJIHHTC/ILHOIQ d}OHa H HaBOIOK,
Gopbba ¢ KOTOpBIMH /T MAJIOOMETHONO KOHCTPYKTOPA - A0 C/IOXKHOE M
nebnaronapHoe.

Cam peryasatop cobpaH Mo CXEM€, YK€ ONMUCAHHOH B TTPEIBILYIINX
KOHCTPYKUHMAX, 2 HA puC. 19 Bu HalieTe yepTeX NeyaTHOM IIaThl CXEMB
TOHKOMICHCALMH H KOHCTPYKLMH BCETO Y3JIa PEry/iiTOPa TPOMKOCTH.

CurHan ¢ peryastopa rpOMKOCTH CHUMAETCH HA JEBHH (N0 Cxeme)
tpuon aamnu VL1 6HIII. B KoHCTpykumMu 3T0H JaMnbl MPENyCMOTPEH
CTEUHANIBHEH BHYTPEHHMA CTATUYECKHIA IKPAH MEXAY ABYMS TPHOAAMH
A1 MCKJTIOYEHHS B3AMMHOTO BJIMSHHA, DTOT JKPaH BHBEACH OTIENBHO HA
9-10 HOXKY JJAMIIOBOI MAHE/H, JENECTOK KOTOPOH MpH MOHTaxXe ofs3a-
TENBHO KOJIXEH OHTh 3a3EMJICH,
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YcuneHHHI NEpPBEIM TPHOZOM CHTHAN MOCTYNAET HA CETKY BTOPOro
TPUOAA Yepe3 HEKMHl yC/IOBHEIA O10K, BHJENIEHHHE HA CXeMe IITPHXO-
BBEIMH nuHHAMH. QIHAKO HA CXxeMe BHYTpH 3T0ro 6/10Ka HUYEro HEeT, Kpo-
Me mepekyovaTens S1, KOTopuii Ha CaMOM HCJEe HHYEr0 HE KOM-
MyTHpyer. 3nech TpebyroTCa pasbICHEHH.

Jleno B TOM, UTO BHYTPH STON0 YCJIOBHO BHAENEHHOrO 610Ka MOXeT
6biTh 1100 1BA OOBIUHBIX PErynsTopa TeMOpa (pasgesibHO IO BHICOKHM M
HH3KHM ‘-[aCTOTaM) s JIH& KOMMYTATOp 4YaCTOTHHX XdpPaKTCPHCTHK,
BKJIIOUAIOMIMIA O-NO3NUMOHHKBI nepekarouarens tana [12K, ¢ noMombio
KOTOpPOTO MOXHO BHOpaTh OfHY M3 uYeThipex 3apaHee CPOpPMHMPOBAHHBIX
YAaCTOTHBIX XdPAKTEPHUCTHK HMIH BKJAKOYHKTD JBAd IUVIABHH X PETryadTopa njast
YCTaHOBKH XenaeMoro TeMOpa 3ByuyaHus Ha CayX.

ITonnas cxema Takoro 670Ka (KJIAHr-perncTpa) MpPHBENEHA HA PHC.
45. CpasHuMBasg J3TH [BE CXEMBl, MOXHO BHIOETb, UTO HA OOEHX ECTh
ueThpe o0une ToukH, oG03HAUCHHHE 3araBHEMu OykBamu A, A', B u
B'. Ha cxeme ycunamTens MMM NOMEYAKOT BHXOA MEPBOro kackana (Gyken
A u A’ nns neBoro u NpaBoro KaHasIoB) M BXOX BTOPOro Kackana (Gykssl b
u B' COOTBETCTBEHHO), a Ha CXEME KJAHT-DETHCTPA MM COOTBETCTBYIOT
BXOJ H BHIXOI KOMMYTALIHOHHOIO 0/10Ka.

Ecnu papmomoburens 3axoyer JTOT 670K BKJIKUYNTH B COCTAB
YCWIHTENS, €ro NPUMACTCH BHITOHATh HA OTAENbHOW IEYATHOH ILIATE B
COOTBETCTBHH C NOAPOOHBIM OMMCAHHEM, KOTOPOC MpuBencHo Huxe. Ecnu
XK€ TAKOrO XEJAHHSA HC BO3HHKHCT, MOXHO OrpaHHYHTBCH AByMS maaB-
HBIMH PCTyAsSTOpaMH TeMOpa, MONK/IIOYHMB K YCHIMTEIO TOIBKO TY YacThb
CXEMB! KJIAHT-PEernucTpa, B KOTopyio BXxomar pe3uctopsl R11-R17 u koH-
nercatopul C7-C10. 21071 yyacToK CxeMbl OTMEYEH CTPOUHHMH OyKBaMHU
a,a', 616, Tak uTO HYXHO COEIMHNTD MeXay coboit Touku Ana, Bu 6,
A" n a',B'u 6'. Hukakux u3MeHeHHil B CXeMe YCHIMTCIA NPH 3TOM Jie-
JIATh HE HYXHO.

C aHonma Broporo Tpuopa jamnel VL1 curdan yepes umens C8 R13
NOaeTCs Ha CeTKy nepsoro Tpuoaa namnu VL2 dasounsepropa, cobpau-
Horo Ha geoitHoMm Tpuone 6H2I1. Pesncrop R13 skiroueH B 3Ty uens noc-
nenosatensHo. OH coBMectHO ¢ pe3sucropamH R14 m R11 ofpasyer
PEryJupyeMulil JeiMTeNb, MO3BOMSIOMNI B IIMPOKHMX Mpenenax Hame-
HATHh COOTHOLUEHHE ypOBHei'l CHI'HAJIOB B JICBOM M NIpPAaBOM KaHaJjax, T.€.
BHINOJHATH DYHKIIHH PeryasiTopa crepeobanaHca.

WHBepTpoBaHHE NPONCXOAMT 3a CYET TOTO, YTO TMOCIC YCHICHHS Tep-
BBIM TPHOIOM YacTh CMTHAIA, OAABAEMOr0 HA CETKY OJHOH M3 OKOHEUHBIX
Jlamn, yepes peryadpyembiit nesmresis R25 + R24 nonapaer Ha CEeTKY BTOpO-
To Tprona (a3oMHBEPTOPA, C AHOAA KOTOPOro nosepHyThit Ha 180" curnan
NOABOANTCS K CETKE BTOPOM OKOHEYHOM JiaMmul. IloreHumomerpom R24.B
NPOLIECCE PEryTMPOBKH YCHINTENM nobuBarorcsa Ha cerkax gamn VL3 u VL4
NOJIHOrO PABEHCTBA Y POBHEH MOJIE3HONO CUTHANA.

OKOHCUHBI KACKAX - ABYXTAKTHHI, BHIOJIHEH Ha ABYX JIyUEBHIX
Terpogax EL-84 (6I114I1) mo yabTpannHeiHoi CXeMe C ABTOMATHUECKUM
cMmeumienneM. Pesncrop aBroMaTHueckoro cMelucHus R26 olwmmit mas
obeux namn. Oto cmenaHo, 4ToOHM M36eXaTh YCTAHOBJICHHS pPa3HBIX
paboumx TOYEK XapaKTEPUCTHK JaMm TNpd BO3MOXHOM pasbpoce
CONpoTHBAEHHUI IBYX pe3suctopos. Jlamnum padoraior B knacce A. Harpys-
KO XacKana $BJSeTCs BRIXONHOM TpaHcopmarop T2, nBe OTAENBHEIE
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nepeuyHbe OOMOTKH KOTOPOr0 MMEIOT OTBOIBL /ISl MOAKJIIOYEHUS K-
PaHMPYOMMX CETOK NamM, a BTOPH4YHAs OOMOTKA pasje/icHa Ha BO-
CEMb CEKIIMH, KOMMYTHPYEMBIX mepexjiouarenem S2. JT0 AaeT BO3-
MOXHOCTb ONTMMAJIbHO COI/IACOBATH BHIXOX YCHIMTE/S NMPAKTUYECKH C
n1060H aKyCTHUECKON CHUCTEMON, MMENIeH MOJHOE CONPOTHBIECHUE
or 21016 OMm.
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OnuH KOHEU BTOPHYHOM OOMOTKH 33a3€MJIEH, H C MEPBOi (OT TOUKH
3a3eMJICHMA) CEKIIMH CHUMAETCH HATIPSKEHHE OTPHIATEIbHOM 00paTHOM
CBA3U, KOTOpOE uepes peryaupyembiii pesucrop R15 nonaerca Ha xatop
BTOpOTO TpHoaa Aammnn VLI,

BepHemcs x 010Ky XOMMYTAUMH YACTOTHHX XapaKTEPUCTHK M Pacc-
MOTpuM ero noapoOuee. OCHOBY €ro CXeMul COCTABSIET MEePEKIIOYATEb
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tuna 12K ¢ wecThi0 B3aMMO3aBHCHMBIMH CEKLMSMH, KaxXaas M3 KOTO-
PHIX HMEET N0 YETHPE NEPEKIOYAIOMIMX IPyNnbl KOHTAKTOB (pHC. 45).

IMepBbie  uyeTHpe  KHOMKH  TICPEKIIOMATENS  KOMMYTHDPYIOT
¢uKcHpoBaHHHE, 3apaHee CPOPMHUPOBAHHBIC YACTOTHHE Xapak-
TEPHCTHMKH, YC/I0BHO 0003HaueHHbe Kak "JIxas", "Konuept”, "Peun” u
"Uatum”. TIpu Haxatuy HA M00y1I0 K3 9THX KJABHII MPOMCXOAHT aBTO-
MaTHYeCKOE BKNFOUEHHE YCWINTENS B CETh, IUTABHEE PETYAATOPHI TeMOpa
OTKJIIOYATCH, a obmas uacToTHas XapaKTEPUCTHKA YCHIHTENS
NPAHUMAET BU, M300paXeHHHI HA puc. 12,

ITpu HaXaTHH HA MATYI0 KHOMKY YCHJIUTEAb TAKXE BKIIOYAETCH B
ceTh, 610K (PUKCHPOBAHHBIX XaPAKTEPUCTHK OTKJIIOYAETCS M BMECTO HETO
MOAKJIIOYAKOTCS ABA ILNIABHHX peryasropa temOpa. Ilpm nmaxaruu Ha
IECTYIO KHOMKY YCHWTEb OTKAIOYaeTcs oT cetn. Ecau panuoniobutens
He OYIET AENaTh KAaHT-PErMCTP, HEOOXOAMMO NMPEAYCMOTPETH OTACTBHbEA
BHIKJIFOUATC/Ib CCTH.

KoHcTpyKTHBHO BeCh 670K KJAAHr-PErMCTPAa BHINOJHEH HA [ABYX
MEYaTHHX NJIATax, HA ONHOM M3 KOTOPHX KPENMTCH NMEPEKII0UYATEND, HA
OpYrod - BCe 3NeMEHTH (opMHUpoBaHHWS (PHKCHPOBAHHBIX Xapak-
tepucTrk. O6e 9TM NAaTH MOXHO BHIIOJHMT KAaK eauHoe uenoe. Ha puc.
46 noka3aHa WMCHHO Takad OOBCAMHCHHAS TLIATA, HO HA HEH WTPUXO-
BBIMH TUHHUSMH H300paXeHH rPaHULB ABYX OTACABHBX miat, Ha Tom xe
PHMCYHKE JAHO PACTOIOKEHHE HA TUTATE BCEX CXEMHBIX 3JIEMEHTOB B COOT-
BETCTBMH C HyMEpamucH Ha CXeMe pHc. 45 , a TAKXE yKa3aHHBl pasMcpHl
IL1aT.

ITo OkOHYAHHUH MOHTAXAa BECh 010K JOIXEH OLITh NOMEILCH B CILAOLI-
HOW META/LTHYCCKHM KOXYX-9KPaH ¢ OTBEPCTHSIMH /IS POAYCKA TOJIKA-
TENEH MEePEKJIOYATENS M SKPAHHPOBAHHBIX COEAMHHUTENbHEIX TPOBOAOE,
HMOyMEX K NEYaTHEM TUIATAM CAMMX yCUTHTENEH M K PEryasTOpaM Temoe-
pa.

CaM ycuuTe b TAKXE BRIOTHCH HA NEUATHHIX TLIATaX (TI0 OAHOH HA
KaXAHH KaHan), mokasaHueix Ha puc. 47 m 48 . Hymepauus nerancit
34eCh MPHBENEHA B COOTBETCTBHM CO CXeMoit ycunurens (puc. 44), a nas
37ICMEHTOB CXCMBI TUIABHEIX PEryasTOpoB TeMOpa - Co cxemo# puc, 45 .

IMuranue ycumnTens npou3BOaHTCS OT OLHONO OOIETO BHNPSMUATENS,
cOOpaHHOrO 1O MOCTOBOM CXeMe Ha MoOHX KPEMHHMEBHX NHOAAX, BH-
OEPXUABAIOMMX TOK HE MeHee 150 MA npu nomycTiMoM 06paTHOM Hanpsi-
xenun He Huxe 300 B. Ha smxone senpsamurens skatouen [1-o0pasnsii
LC-¢punbrp ¢ npoccenem L1, HacTrpavBaeMEM B PE30HAHC HA YACTOTY
100 'y, B XOHCTPYKUMSX aBTOpa AN SKOHOMHH MECTa MPHMEHSJIHCH
CABOCHHHIC OKCHHBIE KOHAEHCATOPH eMKOCThio 30+150 mx® Ha pabGouee
Hanpsxenue 300 wm 350 B. Ceronaa Takue KOHACHCATOPH MOTYT OKa-
3aThCH  HENOCTYNMHBIMHM, MOJITOMY KAXIWH paguonio0HTeNb MOXET
HCMOMB30BATh JNI0O0HIE ApPYrHe KOHACHCATOPH € HYXHOH EMKOCTBIO H
pabounM HAaNpPsXCHUEM M3 YHC/IA MMEIOMMXCS, PA3MECTHB HX HA CBOOON-
HBIX Yy4acTKax B TIO[BAJIE INACCH MIH CBEPXY. ’

oreHuoMeTpil R31 - R33, ¢ noMompbio KOTOPHIX OCYDIECTBAACTCS
Ganancuporka ueneil Hakana namn 6H1TT u 6H2II, pasmemenn Henoc-
PEACTBEHHO HA MIACCH B PAMOHE PACIIOIOXCHHUS CHJIOBOTO TpaHcdopMaTo-
pa. DneKTPHYECKHE M KOHCTPYKTHBHEE OAHHBIC CHJIOBOIO M BBIXOIHBIX
TPaHc(hOpMaTOPOB NMPUBEAEHH B CCAYIOMIEM Pa3fiesie, UEeTMKOM MOCBS-
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WEHHOM TEXHOMOTMH H3rOTOBJIEHHS TPaHCHOPMATOPOB. TaM Xe MOXHO
HaWTH W JaHHHE Apoccens puabTpa.

KoHCTpyKuMs yCHAMTENS B 3HAUMTEABHON Mepe OyaeT 3aBHCETh OT
TOTO pELIeHHs, KOTOPOE PapMONIOONTENb NPUMET B OTHOUICHAH CXEMH
peryanpoBku TemOpa: GyaeT AM Ha nepenHeil MaHe W MepeKnr4aTeb
KJIAHT-PETUCTPa, NOTpefyeTcs JIM [JOMONHMTENBHOE MECTO B MOABAJIE
MIACCH /19 ABYX JOTIOJIHHTEABHEX MEUATHHIX [1aT M KaK B COOTBETCTBHM
C 3THAM OKaXYTCS PACTIONOXKEHH UETHpE ONMepaTHBHHX peryasgropa. [Toa-
TOMY NaTh EAVHBIC PEKOMEHIALMA N0 KOHCTPYKIWH YCHIUTENS BPSA JIH
yaacrcs.

Tem He MeHee Ha pHC. 49 NpHBenEHH YEPTEX H Pa3MepH 718 OOHOIO H3
BAPMAHTOR YCHIMTE/IS € KJIAHT-PETMCTPOM, KOTODEIi MOKET NOCTYXHTh 6a-
30BOIf OCHOBOM NpH CAMOCTOATENBHOA kommoHoeke. Coxpanms 00wt
MPUHLMN B3AUMHONO DPACTIQIOKEHHS Y3JIOB, IUIAT M JEeTajJicH Ha INAaccH,
PanuoNIOOMTENI0 MPUAETCS CAMOCTOSTENBHO CKOPPEKTHPOBATh H YTOYHHTD
€ro KOH(HIypalHIo M Pa3MEPH HCXORA W3 (PAKTHUCCKHX rabapuTHBIX pas-
MEPOB HMEIOMIMXCH Y HEro netaseil. PasymeeTcs, Takxke HE 0043aTEIbHO
MOBTOPSATL M BHEmHee oopmenne younurens. OgHako Heisas 3a0MBaTh 0
TOM, uT0 J00ad KOHCTPYKUMS MO/KHA OOCCTEYMBaTh XOPOWYIO
BEHTWIALHIO BHYTPH DY T/Isipa, TAK KaK YeTHPE OKOHEUHBIC J1IaMITHl BHIJiE-
JIFIOT OOBOJIBHO MHOND TEILIA, YTO INMPH OTCYTCTBHH BEHTWISLIHMHA MOXET
NPHBECTH K HEXOMYCTAMOMY TiEperpesy (yT/igpa H naryOHO OTPa3HThCH Ha
paboTOCTIOCOOHOCTH HEKOTOPHIX AeTael (HanpuMep, KORAEHCATOPOR).
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Puc.49. KoOHCTpPYKUMS M OPHEHTHPOBOYHBIE PA3MEPBI WIACCH RIS OAHOrO0 M3 BAPHAHTOB
CTEPEOyCHIHTENS:

1 - BLIXOHOM pazBEM JIEBOTO KaHANA; 2 - IIATA YCHIIMTENS JIEBOIO KaHaNa; J - BXOOHOM
Pa3bEM JIEBOTO KAHANA; 4 - IIATA BLINPIMHTENS; - PaFbeM MONKIIOUEHHS CeTH; 6 - CUIOBOM
TpaHchopmatop; 7 - BXOAHOM pasbeM NMPABOTO KaHana; § - niaTa yCWIHMTENA NPaBoro KaHana;
9 - BBIXOAHOI pa3beM npaBoro kaHana; /0 - sixoaHbie TpaHChOpMaTOpsl; 11 - peryaaTopbl
TPOMKOCTH, TeMbpa, crepeobananca; 12 - oxcuaHble KOHeHCaTOpbl; 13 - gpoccens GunbTpa;
14 - oxHO NepexNouaATeNs KIIAHT-PETHCTPa
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Jla m caM¥ OKOHEUHHIC 1AM (0COOEHHO OTEYECTBEHHOIO ITPOM3BO/I-
ctBa - 6I114I1) npn neperpese CKIOHHH K NOABACHHIO CETOYHOTO TEPMO-
TOKA, PE3KO MEHSIOLIENO IOJOXEHNE paboyeil TOUKY JaMITBl M PUEBOAS-
HIEr0 K HEAONMYCTHMBIM HEJIHHCHHBIM HCKAXCHH M,

U nakoHnen, o peryauposke. ECAn yCHANTENb W3rOTOBJIEH M COOpaH
6e3 rpyOnix ownbOK, €ro HajaXXMBAHME HE MPENCTABJSET TPYAHOCTEH.
ITpagaa, nad 5T0r0 paguoOIIOOHTEK0 HEOOXOAUMO BHAOJHUTD HECKOMIBKO
HECJIOXKHHX YCJIOBMM, OTHOCSILMXCS B OCHOBHOM K 0TOOpY AeTane.

HeobxomvMo  NOMHMTH, uTO  3JEMEHTH, paborapmue B
CUMMETPHUHBIX YaCTIX CXEMBI, 0053aTebHO HOMXKHB OBITb OOHHAKO-
BHIMM 10 BETHUMHE C pasHuiei He Gonee uem 1% . Takux neranei He-
MHOTIO, TEPEUNCTHM WX,

1. Peaucrops R17 1 R20 B nensx KaTomos JICBOrO ¥ NpaBoro TPHOIOB
aammel 6H2I1 ¢azonnsepropa. '

2. Peaucropst R18 1 R19 B aHOZHBIX HEensix TOM Xe JaMIb.

3. Pesucropst R27 1 R28 B nensax K paHMpyIONMX CETOK OKOHCUHBIX JIAMIL.

4, [Ipe napsl Pe3NCTOPOB B LEMH NCAMTENS CXCMB 0anaHCHPOBKH -
R13-R14 B necBom kanane u R13' -R14' - B mpasom,

5. Konpencatopu C10 u Cl1, koropsie no aGComOTHONH BEJIHYMHE

MOTYT MMETh OTKJIOHEHHME OT yKa3aHHHX Ha cxeme 1o 10%, Ho obs3a-
TEJIbHO OHHK JOKHBI OBITh I10NAPHO OAMHAKOBHMH. )
. B xauecTBe perynsitopa rpOMKOCTH XeJIATEJbHO MCIOIb30BATH CABO-
EHHHM TNOTCHLMOMETP, y KOTOpOro a/is ABYX €ro uacrei Oyayr
MAaKCHMAJILHO  OOMHAKOBRIMH Kak  a0COMIOTHHE  BEJTHUMHBL  MX
COMPOTHEJICHNH, TAK ¥ 3aKOH W3MEHEHMS STHUX BEJIMUMH OT YIJia IIOBOPO-
Ta OCH, YTO OCOOEHHO CYIIECTBEHHO B 00JACTH CAMBIX MAJIBIX 3HAUCHHH
(Np¥ MMHUMAJIBHOH FPOMKOCTH).

OcranbHBiE PE3UCTOPH M KOHACHCATOPH MOTYT HMETh OTKJIOHCHUS OT
YKa3aHHBIX HA cxeme 3Hauenwit 1o 109, uTo NpakTHYECKM HUKAK He
BJIMSIET HA MAapaMeTPhl YCHINTENS, XOTS B UEMSX aBTOMATHYECKOIO CMe-
LIEHHd AYYLIe KCHO/Ab30BATh PE3HCTOPH C OTKIOHEHHEM He Oonee §%.

Hrak, BCe HAIIM MPCROCTCPEXCHUS YUTEHBI, TIOXKCTAHUS BHITIOMIHEHBI,
ycuauTes b coOpaH, v Terepb OCTACTCS er0 oTpery.TupoBarte. HauunaeM, Kak
BCETAa, C MPOBEPKH MPAaBUJILHOCTH MOHTAXa. DTOT npoiecc ObU1 ONMMCaH B
TIPEOBUTY HIMX PA3/AENax - OH CBOAMTCH B OCHOBHOM K MOHUCKY KODOTKHMX 3a-
MBIKaHHi 1 0OPBIBOB B TeX LENSX, [A€ MX HE NOKHO ObTh (Hampumep,
Mexay "+ u "-" BCEX OKCHAHBIX KOHJICHCATOPOR). 3aTCM CIEAYIOT BKJIKO-
YEHUE B CCTH MPH BHIHYTHIX JAMNAX M MPOBEPKA HATMYHS BCEX MOCTOSHHBIX
¥ NEPEMEHHBIX HANPSKCHUHA HA COOTBETCTBYIOLMX JIEMECTKAX JIAMIOBBIX
MAHEJIEK W TUTKOCOBBIX BHIBOAAX KOHAEHCATOPOB (DUIBTPOB.

Ecim ¢ oTMM BCE B MOPSAKC, MOXKHO BCTABNTD JIAMIB B MAHEIBKH H
MOC/Ie MX NOJIHONO nporpeea (0kono 1 MHH) 3aMECPHTH peasbHble Hanps-
XKEHWd Ha aHOaX, KATNAax ¥ DKPAHUPYIOLIMX CeTKaX BCexX Jamm. Uame-
PEHHBIC 3HAUCHUY HC OO/DKHEW 3aMCTHO OT/IMYAThCd OT YKAa3aHHHX Ha
CXeMe, a HanpsKeHWs Ha ABYX aHOAAX M OBYX Kartoaax Jjamnu VL2
(6H2IT) Boobize momxHH OwiTh abCONOTHO oauHakKoBEMH. Eciw o100 He
TaK, TO BO3MOXHO OXHO K3 aAByx: aub0 aBa TpHOma JTOH .JaMIH
HEMAEHTHYHB, M TOrAA CJICAYET 3aMCHMTh Jjamny, »aubo BH
TPOUTHOPUPOBAIA HALI COBET ¥ DOCTABWJIM PA3HHIE PE3UCTOPH B LEMH
AHONOB MM KaTOAOB.
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Chenyromuit 3Tan - caMBlif OTBETCTBEHHHIA - YCTaHOBKA BCEX
PETYJHPOBOYHHX  (MOACTPOEUHHX)  pPE3WCTOPOB B EAMHCTBEHHOE
ONTHMAJBHOE TIONIOXKEHHE. 31ech Leaecoo0pasHo OyKBaabHO MPOIHKTO-
BaTh IO MYHKTAM BCE HEOOXOOMMHE MEHCTBHS B CTPONO ONpPENEIEHHOM
MOC/ICAOBATENBHOCTH. ;

ITpexne Bcero yCTAaHOBHTE BCE MOTEHUMOMETPH M NMEPEKIIOUATEH B
MCXORHOE TOJOXEHHE:

peryasTtop rpomkocti (R2) - B mosioXXeHHEe MakCHMMAaJBHOM TDOM-
KOCTH;

oba peryasropa TeMOpa R13 u R17 (cM. puc. 45) u perysasrop crepe-
obananca R11 (cm. puc. 44) - B cpeaHee MoaoXeHKE;

peryJisTop ypoBHs oOpaTHOM cBs3u R 15 - B nostoxenne Hanboblmero
CONpPOTHBJICHHS;

PETyJISTOP YPOBHS MHBEPCHONO curHana R24 - B nonoxeHue "3azem-
JIEHHOTO" IBHXKA;

NepekyiroyaTeNb COTIPOTHBJIECHHWH HArpy3ku S2 - B CpefiHEE ToJio-
XKEHHE;

TNEPEeKAOYaTE b KJIAHr-perucTpa (eciM OH €CTh) - B MOJOXECHHE
"Tembp maaBHO";

Bce Tpu peryagropa R31-R33 GanancupoBkH B Lengx Hakana jamn -
B CPEIHEC NOJOXKCHHE,

Q6s43aTenBHO MOAKIKUATE K BHXOAAM ODOMX KaHAJIOB HArpys3Ky B
BHAE peaNbHHX 3BYKOBHX KOJOHOK WM 3KBHBAJIEHTOB (NMOCTOSHHBIN
pesHCTOp conpoTHeiacHKeM ot 2 10 16 Om u MomHocTEIO He MeHee 10 Br),
Ha gToM TipenBapHTesibHYI0 TOANOTOBKY MOXHO CYHTATh OKOHUEHHOM,
JlanbHEHIIY0 PeryiMpoBKY MOXHO TPOM3BOAUTH TOJBKO C TIOMOIMIBIO
H3MEPUTCIBHOM anmapaTypH.

Panpme yxe TOBOPMJIOCH, YTO TIDH PErYJTHPOBKE 3TOTO YCHIHTES
MOXHO OCOMTHCh MHHHMYMOM TIpHGOPOB, HO HEKOTOPHE M3 HMX COBEP-
meHHO HeoOxoauMu. Bor nx nepeuens:

1. Tecrep-ommeTp moOOrO THINA.

2. MHOrOmMKA/JbHBIH JAMIIOBHH HIN TPAH3WCTOPHHIM MHJIJTHBOJBT-
METP MEPEMEHHON0 HATIPAXEHHS 3BYKOBHIX YACTOT C HHXHEH rpaHdiei
He xyxe 5 MB Ha BCiO mkany m BepxHe# rpanuued He Mmenee 15 B
(nanpumep, Tuna JIB-9, MBJI nan Gosee coBpemennnit B3-44),

3. DnexkTpoHHO-yueBoit ocumsuTorpad npakTHuecku Jitoboro THMA C
J00BM pazMepoM 3KpaHa.

4. 3BYKOBOIi FeHEpATOp C qHana3oHoM yacToT He yxe 20 I'u...20 xI'y
M PETYJIMPYEMBIM YPOBHEM BBIXOTHOIO curHasa. JKenarenbHo, utoOB OH
HMEN BCTPOCHHH M3MEPHTENb BHIXOAHONO HANPSDKEHHS M COOCTBEHHHE
HCJIMHEAHbIE HCKaXeHH B penenax 19%.

Ecnm y Bac ecTh TaKOM KOMIUIEKT, MOXKHO IPHCTYNATh K PEryTHpPOB-
ke. Jlas Hauana TOAK/IIOUHTE BHIXOA 3BYKOBOIO FEHEPATOPA K BXOAY
OOHOIO M3 KaHAN0B ycuaurtend (modoro), a ocuwuiorpad u JaMIOBHII
MHJIIMBOJIBTMETP, COEAMHEHHHE MapaJIIe/IbHO, - K YIPaBIdIOIEH ceTKe
aamnet VL3, Hmenno VL3, a ne VL4! MuwrmmsoasTMmeTp cienyer
BKJIIOUMTh HAa TAKOW NpeRen HM3MepeHus, uroOb Hanpsxedne S5 B
MPAXOAMIOCH MPUOTH3HTE/IBHO HA CEPEANHY IIKAITH.

YcraHoBHTE HA 3BYKOBOM reHepartope yacrory 1000 I'u u HaunHaiiTe
TOCTENEHHO YBEIMUMBATE CHIHAJ A0 TEX TOP, NOKA HA CETKE OKOHEUHOMH
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JIaMIIH He oKaxercs posHo §,0 B. quxapm 'Cunxpounsauus’, "Hacrora
passeptkn” "Ycunendne mo Beprukanu” nobeiTech, utoOW HA JKpaHe
ocunnnorpada Guinv BuaHE 2-3 mEpHOna YCTOWUMBOM CHHYCOMAK. JTa
CHHYCOMAA TIPH JHOObMX O0OCTOSTENBCTBAX HE NOMKHA HMMETh HH Ma-
Aefimux cnaenoB uckaxcHwit, Ecnm e WMCKaXeHWd BMAHH, 3HAYHT,
YCHJIHTE/b HEHCNPAaBEH M HYXHO CHOBA TINATENbHO HPOBEPHTH BCE
PEeXHMBI, YOCAUTHCS B OTCYTCTBHM OWMOOK MOHTaXa H KOMMYTALMH U
NMPOBEPHTH BCE JIAMITHL,

Ecnm xe uckaXeHHit CHrHana Her, epeHecHTe My ocumuaaorpada u
MWLIHBOJABTMETPA HA CETKY JaMnul VL4 u, He MEHAS YPOBHS CHTHAJ/A OT
reHeparopa, HauyHHAaWTe MEQNEHHO BpaliaTh UKL YCTaHOBOYHOMO
nmoreHunomerpa R24 no Tex nop, noka Ha CETKE HE YCTAHOBMTCH Hanps-
xeHue 5 B. Tenepns cHoa nepeHecure o0a myna Ha ceTky namnu VL3.

Ckopee BCEro, HanmpsXEHHWE HA HEH HEMHONO WM3MEHWIOCh
(Hanpumep, crano pasho 4,8 wnu 5,1 B Bmecto 5,0). C nomomsio pery-
NATOpa yPOBHSI BHXOMHONO CHrHaza Ha 3BYKOBOM TeHEpaTOpe BOCCTa-
HOoBHTC Hanpsxerue 5,0 B v cHOBa MOBTOpUTE PEry,IMPOBKY YPOBHS JIIs
namnsl VL4 norenumomerpom R24. BrnonHe BO3MOXHO, YTO MOANOOHHE
MOBTOPHBIE PETYAMPOBKH TIPHAETCH MOBTOPHTH HECKOJILKO pas A0 Tex
nop, NoKa pasHuLa HanpsokKeHu# Ha cerkax gamn VLI m VL4 ue Gyner
yksaaneiBateca B 1%, T.e. He npessicur 0,05 B.

Crenyrommuii 3Tan peryJupoBKH - NOJyYeHHE MHHMMAJIBHO BO3MOX-
HOTO ypoBHS coGctBeHHOro ¢oHa. [las 3TOro peryasTopsl TPOMKOCTH H
TeMOpa YCTAHABJAHBAKT B TIOVIOKCHHE MAKCHMAIBHOTO YCHICHUS (OB~
Ma XapaKTepPUCTHK), BXOAHBIE THE3/Ia 3aMBHIKAIOT HAKOPOTKO MEpPeMblY-
KOM, MOoABan WACCH 3aKPHIBAKT HArAYX0 MCTA/UIHMECKMM TOIIOHOM,
3BYKOBOH TEHEpaTop OTCOEOMHHIOT, a IYnH ocuwiorpaga w
MHAHBONBTMETPA TNOAKJAIOYAIOT K BHIXOAHBIM 33aXHMaM YCHJIHTENS
(0693aTENBHO ¢ YUETOM COOTBETCTBHS 3a3€MJIEHHHIX NPOBOAOB nprbopos
¥ BTOPMYHO# 06MOTKH BEIXOAHOIO Tpaucgopmaropal). U eiue oueHs Bax-
HOE 00CTOSTCABCTBO: HA BXoAHYIO iamny (VL1 tuna 6H1IT) obszaTensHo
BOJIXEH OBITh HAZET METa/LIUYECKU 31(paH'

Tenepp NMOCTENEHHO AEPEKJIOUANTE OCUMAAOrpad M MH/LTHBOABT-
METp Ha &nee YYBCTBHTENBHBIC LIKAJbl, HAOMIOHast 33 3KPAHOM H CTpes-
ko# mpubopa. Korma crpenxa npuﬁopa OKaXeTcd B palOHE CEpeauHBbI
mKajJnl, a Ha JKpaHe Oyner oT4eTnMBO BuUAEH CurHan ¢oHa (kak
npasuno, ¢ yacroroi 50 '), HayMHaWTE BpalaTh WKL NOTCHLAOMETPA
R31. B oagnom H3 ero monoxeuuit ¢poH craner mMuumMmaiabHeiM., CHOBa
NECPEKAKUUTE npnﬁoplﬂ Ha Oojaee YYBCTBHUTCABHBEIC MIKAJIB U TAKHM XK€
o0pasoM oTperyupyiTe noaoxcHus noreHuuomerpos R32 mu R33.

Ecnv mipH 5TOM 0KaXeTcs, YTO HaUMCHbIIEMY (DOHY COOTBETCTBYET
OIHO M3 KPAMHMX TOJIOKECHMH NOTEHIMOMETPAa WJIM YTO MHHMMAJIbHBIN

yposeHb oHa npessinaer 5 MB, npuaerca monoOpath mpyrue namin
6Hl T n 6H2IT ¢ MeHbmINM ypoBHEM COOCTBEHHOTO (hOHA,

Crepyrwomuii 37anm - NpoBEPKa NMPAaBUIBHOCTH BKJIFOYCHHUS o6pa-mon
cBsA3H. [L1s 3TON0 CHOBA MOAKIIOYNTE K BXONY YCHJINTENS 3BYKOBOIA reHe-
paTop, Ha BHIXO0O - MHWLIHBOJBTMETD H ocum’morpad), ycrauonm‘e HEe-
GobIION BHIXOAHOM CHrHan ot renepartopa (20...50 MB una uactore 1000
T) u, Habnronas 3a NOKa3aHUEM MIWLITMBOABTMETPA, MEAJIEHHO Bpamaii-
Te nuiMl noreHuwoMeTpa R15. Ecau npu 3ToM BHIXOOHOE HAaNpsKEHHE
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OymeT yMeHBIIATLCH, 3HAUMT, MOAAPHOCTE OOPATHOM CBS3M NpPABHIBHAS.
Ecnm Xe BHIXOIHOE HAaNpSXEHHE HAYHET PACTH WIH YCHIMTEIb BO3-
OyaWTCcHd, 3HAYMT, BMECTO OTPHULATENbHON OOPATHOH CBA3M BO3HHK/IA
NOJIOXKHUTENbHAA. B 3TOM C/1yyae HyXXHO NOMEHATH MECTAMH K PaHHUE Bbi-
BOAB BTOPWYHOM OOMOTKH BHIXOQHOTO TpaHchopMaTopa, T.e. 3a3€MJINTH
APYro#i, NpOTHBOIOJIOXHBIH ee KoHell. [Ipu 3TOM npuAeTca NepekJYHTh
Ha MPOTUBOTIOJIOXHHE OTBOA ¥ TPOBOA, HAymuid K peryagropy R135, uro-
O6bnl HampaxeHHe OOpaTHOW CBS3M CHHMANOCh (OTHOCHTE/IBHO 3emin!)
TOJIBKO C MEPBOro, a He ¢ ceMu OTBONOB. [IponesaB Takyio omepaiuio,
y6enuTecs ¢ NOMOMmBIO noreHuMoMerpa R15, yro nosspHocts 06paTHOi
CBA3M NPaBHUIbHAL.

Teneps HyXHO HAUTH ONTHMAJILHHEI OTBOJ BTOPHUHON OOMOTKH BH-
XOIHOTO TPaHC(hOpPMAaTOepa MO KOHKPETHYIO aKYCTHUECKYIO CHCTEMY., DTy
ONEPALHIO YUIIE BCETO MPOACAATH, KOraa I0Ma HUKOIO, KPOME Bac, HET,
TIOCKO/IBKY MO KpaiHei Mepe B TeUeHHe MoAyyaca Bamia akycTuka Oyner
3aseBaTh HA yactore 1000 [y ¢ moaHOM MOMHOCTHIO.

3anacutech Gymaroit M aBTOpYYKO#M, uTOOH AENaTh 3aMMCH, NEPEK-
JIIOYMTE KOMMYTATOP BEIXOAHHX CONMPOTHUBAECHHHM HA NEPBOE MOJOXEHHE H
HauYMHANTE MEAJIEHHO YBEIHYHBATL BXOXHON CHIHAJ, HAOII0as 3a CHHY-
couzmol Ha 9kpaHe ocumanorpada. Kak Toneko BH 3aMeTHTE: MOYBIEHHE
ManeHIIMX WCKAXKEHMIl, YMEHBILIMTE CUTHAJ J0 MOJHON0 MX MPONafgaHus
¥ 3aNUIIATE HOMEP OTBOAA TPaHCOpPMATOpa W COOTBETCTBYIONUICE ITOMY
OTBOAY MAaKCHMAJIbHOE HEMCKAXEHHOC BHXOXHOE HATIPSIXEHHE,

ITocnenoBaTenbHO MpopeaaiTe 9Ty Xe ONepaiHio gns BCEX BOCBMH
NOAOXeHMH mnepexnouarenss S2 M, BHKIKOUYMB, HAKOHEL[, BOKMIUMI
YCUJIMTENb, ONPEREINTE, KAKOMY OTBOOY COOTBETCTBYET MAKCHMAJIbHBIH
HEMCKAXEHHBN CHrMHAJA. DTO NOJOXEHHE Mepekiouatens o0a3aTenbHO
MOMETHTE KPACKOH ~ OHO ONTHMANBHO I/ BALICH KOHKPETHOW aKyCcTHYE~
cxoi cuctemu, Eciu Koraa-uubyap Be pelUMTE MEPEHTH HA APYTyIO
aKyCTHYECKYI0 CHCTEMy, Ui Hee moTpefyercs 3aHOBO ONpEeNc/JHTh
ONTHMANBHOE ITONIOXKEHHE NMEPEKITIOYATENS.

Hakoneu, nocneqHsast peryMMpoBOYHAS ONIEPANHs COCTOUT B YCTAHOB-
K€ HOMHHAJILHOM YYBCTBUTENBHOCTH ycuaurtens. J[ns 3Toro Ha vacrore
1000 'y noxaitTe HA BXOH YCHAUTENS HOMUHANBHOE HANpPsIXEeHWe (B nipe-
nesax 50...200 MB) w Bpawaiite mnuy noreHuwomerpa R15 mo mony-
YEeHHS HA BHIXONE YCHIMTENS MaKCHMAJIbHOTO HEMCKAXEHHOIO CHrHaJja.
ITpu conporuBaeHnn akycTuyeckoi cucteMsl 4 OM HanpsXeHUe JOIXHO
OniTe mpuMepro 6 B. lng npyrux 3HAueHWil HArPY3KHM BHIXOAHOE HANPs-~
XcHuE onpenensercd no ¢popMysie 3akona Oma.

Ecsiu B yCHAMTENE HET KJAAHT-PETUCTPA, MOXHO PETYJIMPOBKY OAHOIO
KaHaJIa CYNTATh 3aKOHUCHHOM M MPUCTYNATh K PeryJMpoBKE BTOPONO Ka-
Hana. Ona abconlOTHO HMYEM HE OTJAMUAeTCs OT onucaHHou. Ecam xe
MMEETCS KAAHT-PEruCTp, HEOOXOMMMO MPHBECTH K €AMHOMY 3HAYEHHIO
YPOBHH CHTHAJIOB BO BCEX €r0 MATH PErucTpax, AJAs YETO CAEAYeT BEp-
HYTBCS K NOCJIEAHEH PeryTHPOBOYHOM ONEPAINH YCHANTENS - YCTAHOBKE
YYBCTBUTEIBHOCTH CO Bxona. Ilns monmoxeHus Kiaaur-perucrpa "TemOp
TUTABHO" MBI OTY ONEPALIHIO YKE NPOAeNaan.

Teneps npu HaxaToi KHonke "TemOp TIAaBHO" PEryNSITOPOM yDOBHS
CHIHAJIa HA 3BYKOBOM T€HEPAaTOPE YCTAHOBUTE HA BHIXOAE YCHANTENS KO-
Goe ymoOHoe n/ia oTcueta HebobIIoe HanpsokeHue (Hanpumep, 1 B) o0g-
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sarenpHo Ha uvacrore 1000 T'u. IMTocse 3TOro HaxXHMaHTE OOYEPENHO
xHonkH "IIxa3", "Kouuepr”', "Peus”, "UnTHM" ¥ /15 KaXO0ro M3 9THX
PEXHMMOB C MOMOIIBIO YCTAHOBOUHHX noreniipomerpos R3, RS, R7u R10
(o cxeMe puc. 45) COOTBETCTBCHHO YCTAHABJIHBANTE BHIXOAHOE HAmps-
XCHHC Ha Harpy3ke pasHuM 1 B. Teneps cpemHas rpoMKocTb 3ByYaHUs
Oyner 0GecneynBaTHCH ABTOMATHYECKM TIPH JIFOOOM M3 MATH WMCIOLIMXCH
PEXMMOB.

TEXHOJIOI'MA U3TOTOBJEHUA
CAMOJEJBbHBIX HAMOTOYHBIX Y3JIOB

OBIIMUE COOBPAXEHUA 1 PEKOMEHIALIMU

He cayuaiHo B 2TOH KHHTe BONPOCAM TEXHOJOIMM M3IOTOB-
JieHus TpancdopMaTopoB yaeneHo ocoboe BHuManue. [IpakTHka co3-
naHug 60BIIOro Ynucaa NaMnosux Y3UY u aHanus ux paboTsl Mokasanu,
YTO MMCHHO TpaHC(HOpMATOPH 9BJSIOTCH OCHOBHHIM MCTOYHMKOM
HEJITMHEMHBIX M YACTOTHHX MCKAXXEHMH M MO CYIMECTBY OTpaHHUYMBAIOT
KadK l'IOJ'lOCy nponyCckKaHug yCHﬂHTEJIH, TAK 1 MHHHMAJIBHO JOCTHXHMOC
3HaYeHHe KoxpPHUHEHTa HETMHEMHBX MCKAXEHHH.

Yrobu yICHUTh, B UEM MMEHHO BHIPAXKAETCH 3TO BJAMSHME, PHAE-
TCS HEMHOTO KOCHYThCS TCOPMHM. BCMOMHMM IaBHOE YCJIOBHE mepe-
nauM S/MEeKTPHUECKO# HHepruu Ge3 moTeps (TOYHECE - C MHHHUMANbHO
BO3MOXHBIMH TOTEpsMH). OHO COCTOMT B TOM, YTO BHYTPEHHHE
CONpPOTHBICHHMS HCTOUHMKA M nOoTpeGuTens NOMXHE ObiTh pasHBL. Ecian
NpH 5TOM peub MAET O Nepesaye IJHEPTHH HE HA KaKOii-1ub0 0qHON ya-
CTOTE, @ B HEKOTOPO#! MOJOCE YACTOT, TO OYEBUIHO, YTO 3TO PABCHCTBO
HOJIKHO YAOBIETBOPATHCS AJd J1000H YaCTOTH B NpEfesax YKa3aHHOU
MOJIOCH.

BosbMeM 0OBIUHBIA OMHOTAKTHBIM OKOHEUHHIM KacKajg Ha JIAMIOBOM
TpUoOZE ¢ TPaHCHOPMATOPHBIM BHIXOIOM, HArpy>X€HHBINA Ha aKTUBHYIO Ha-
rpy3ky R. IlpuHUMNHanpHas cxeMa TAKONO KAackaja MoKa3aHa Ha pHC.
50. Tam xe maHa ¥ OKBMBAaJAEeHTHas cxema (0e3 yuera BAMSHMSA
MCTOUHHKA TIMTAHWS), TAC JamMna TpeacTaBjacHa B BMAC TeHEpaTopa C
NIpUBEACHHBIM BHYTPEHHHM COMpoTHBAcHHEM r. 3pech n panee Gyaem
paccMaTpHBaTh MPEAENBHO YNPOLWIEHHYI0 MONENb M aHAJTM3MPOBATh JAe-
MEHTAPHY0 JKBHBAJICHTHY 10 CXEMY.

Bynem cuMTaTh, UTO BHyTPCHHEE COMPOTHBJICHHUE IAMITH ONpPENE/ICH-
HBIM 00pa30M TIepPecUMTaHO BO BHYTPEHHEE CONPOTHBIEHHE TeHepaTopa 1
¥ YTO B nepBoM npubarxeHuH KoddduuueHT TpaHchopMaumnKH TpaHC-
¢opmatopa n = 1. OueBHaHO, YTO YCNOBMEM ONTHMANBHOM TEpERaud
SHeprum OyaeT paBeHcTBo T=R.

PaccMoTpuM COOTHOIUCHHS, KOTOPHIMH 3BTOP B TCUCHUE MHOTHX JET
N0/Ib30BAJICS TPH CO3AAHUHN PasIuuHbIX Y34,

McxonHol MochLIKO#M IS BHBONA OCHOBHHIX (POPMYJI ABJSETCH CJicw
AYIOWAs: HAWBHIrOAHEN e HArpy3Koi OKOHEYHOH naMnbl, obecrneunsa-
0Led MAKCUMYM HEHCKAXEHHOH 0TAauH, SBASETCa Harpy3ka R,, paBHaq
ABOMHOMY BHYTPCHHEMY COTMPOTUBJICHUIO JIAMITHL:
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R,=2R;,

rae R, - BHyTpeHHEee CONPOTHBICHHE TAMNE (/1S HEPEMEHHOTO TOKA) ,
l'fpn HAJMYMH BHXOIHOrO TpaHcdopmaropa u paboTe HA AKTHBHYIO
Harpysky

R,= ana,

rae n - koadduumueHT TpaHchopMaLMy BHXOAHOIO TpaHchopMaTopa.
B 3TOoM cayuae ycnoBHE ONTHMAJbHOW NMEPENAYH BHITJISAAHT CJIERY-
1omum obpasom:

R)=nR,=1R,

Orciona nonyuaem GopMyny His ONpenesieHHs ONTHMAaNbHOTO KO-
apduumenta rpanchopmann:

__-‘ { 2R;
n= R—a.

Hnsa obneruennd moucka HyXHoro ko3dduumnenra rpanchopMauun
Ha puc. 51 npuBeneH rpaduk, No KoTopoMy 10T K03 dhHIHEHT OTpene-
JISeTCs MPAKTHUeCKd MTHOBEHHO. BenuumHa R; sBasercss cnpaBouHO#M
TIacnopTHou. [I/1g 1aMn, peKOMEHAYEMBIX B KHUTE, 9TH XAHHBIC HMCKOTCH
B 1abn. 1. [Ins Opyrux aMn, ecid 3T0r0 napaMeTpa HeT B CITPaBOYHMKE,
€ro MOXHO OmpefcauTh (B KWIOOMAx) MO ABYM APYTHM TIACMIOPTHHM
napaMerpam:

R’i = ["Si,
rae p- KodduumeHT yCcWwIeHHS JaMmu; S - KPYTH3HA ee Xapak-
tepucTuku, MA/B. :

Ecau r >> R, uto OmBaeT npakTHYECKH BCETAA, TOCKOABKY HATPY3KOM
moboro Y3Y aeagerca akyCcTuyeckas CHCTEMA, TPOMKOTOBOPHTENH KOTO-
poii HMEIOT COMPOTHMB/CHHE TIOPSIOKA COHMHHL OM, TO JOJIOKCHHE JIETKO
HcripaBuTh moabopoM HeoOxomumoro kodgpuiuueHTa TpaHcHOPMALUK
BHXOHHONO TpaHcdopmaTopa. CoGCTBEHHO, 5TO M €CTh OfHA U3 ABYX 3a-
Jay, pewaeMBiX TPaHC(OPMaTOpOM: OTHEJICHHE TOJE3HOH NEPEMEHHOH

b) 4)

Puc.50. Okoneunntit TpancdopmaTopusii Kackajy Ha TPUOE:
a - NPHHUKMNHANBHAS CXeMA; O - IKBUBAJIEHTHAs CXEMa; 8 - IKBUBAJICHTHASA CXEMA Bbl-
xoaxoro Tpaucdopmaropa
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COCTABJISIOMIECH CHIHANMa OT HCHYX- Ry ,OMm

HOM TMOCTOSHHOW COCTABALIOWICH | T AT —] n=5:1
COTNIACOBAHME HHM3KOTO AKTHBHOINO AT
CONPOTHBAEHUS HArpysKu co 500 > 6:1
CPABHUTE/IbHO BHICOKUM BHYTPEHHHM g5 Hp—r 87/
COTIPOTHBJICHUEM JIAMITH. 100 A AT A 0
[Ipun pacyeTe peanbHOro BhI- ~ == 12:1
xogHoro TpaHchopmaropa He 50 Epf A — 201
BO3HMKas0 Ob HHKakKux mpob- 7 7 0.1
naeM, ecnu Gm Tpamchopmarop P [T A
paboTan TOABKO Ha KaKoM- 10 LA L4 90T
uubyaps opnoit uacrore (6Ges- = — A 07
pa3AMYHO KaKoW) W MCN0Jb30- = At
BaJCd B OJHOTAaKTHOW cxeMme. Ha 2 ¥ A
NPAKTHKE XE& MB HMEEM KaK pas L WP AL
o6paTHOE - NOUTH BCE COBPCMEH- 100 200 500 7000 2000 5000 10000 R; , 0M

Hele Y3UY BHINOIHAOTCH € OBYXTAKT-

HBIMH OKOHCYHBIMH KaCcKagaMH H  Puc.§l. I'paduk pnu onpenenexuns ko-
paboTaT B OUEHB WIMAPOKOM guana-  bduumcnTa paHcdOpMaLiim BLIXOAHO-
soHe uyactor 20 'u...20 xTu. Orso- 'O TPanchapmaTopa

IICHWE TPAHWYHBIX YaCTOT COCTABJIA~

er 1:1000, uTO co3gact

NPUHUMITHANIBHO  pa3JIMUHBIE, a TOopol M TpPOTHMBOPCYMBHE,
B3aMMOMCKJTIOUAOIKE YCaosus pabors Tpancdopmaropa. CregosaTesib-
HO, M3MCHSIIOTC H NIPCOBABAIEMbIE K HCMY TpeOOBaHuUS,

B uem cyrb aTMX mpoTuBopeumii? [[1g HEKOTOpOH CPEAHCH YacTOTH
pabouero nuanasona (ckaxem, 1000 I'u) MHAYKTHBHOE CONpOTHBJIEHME
nepBUYHON OOMOTKM TpanchoOpMATOpPA MHOIO EBHILE €€ AKTHBHOIO
(OMHUECKOTO) COMPOTHBACHMS, ONPEACANCMOI0 MCKIIOUHMTEIBHO ANMHOM
M IHaAMeTPoM 0OMOTOYHOIO NPOBOAA.

Hanpumep, nna tuomuxoro “ycpenHenHoro” tpaHcdopmartopa npeo-
MBIIIJIEHHOTO JaMIIOBOrG PaaMONpPHCMHRKE MHIVKTHUBHOCTH HCpBHlIHOI"‘I
oOMoTkm Haxoautca B npeaenaax 10...15 [, a aKTHBROE CONPOTHBRJICHAE
500...800 Om. Ha vacrore 1000 I'i #HIyKTHBHOE CONMPOTUBIECHUE TAKOH
obmorku X cocrapaser 62 kOM, N NO3TOMY aKTHBHBIM CONIPOTHBACHHCM
oomotkm  (500...800 Owm), BKIWUCHHHEM NOCACOOBATEABHO C €€
WHIYKTHBHHM COTIPOTHBICHWECM, MGXHO IPOCTO NPCHEOpEYs - MOTEPH HA
HEM COCTABASIOT 0K0J10 1.

OnHako Ha XpaiRei HUXHEH yacrore pabouero quanasoHa (a oH na-
Xe ONd CaMBIX JYYIUUX M JOpOTHX MCAche#l paluONpHEMHUKOB HE onmy-
ckanca anxe 60...80 ') uHay «THBHOE ConpoTHBaeHnEe OOMOTKH COCTAB-
ager scere 3,5 kOM. nodToMy Ha AKTMBHOM COCTABJASIONICH IMOJIHOTO
conpoTUBICHKA 0OMOTKM Tepaercs yxe 20% nocaesHoro curHana.

Ecnn xe MB: 3aX0TeH H#Cnob30BATE TAKOM TpaHcdopMaTop B coBpe-
MEHHOM YCH.THTEAC, TEC HMXHHS FPaHUIA paﬁoqem auana3oHa coCraB-
aget 20 I, To HAa FTOM YECTOTE MOTCPH CArHA.1a NOCTUHIVIH OB yxe 70%,
T.€. CUTHas ¢ yactoroi 20 't Rocnipon3secty Beobie 661 He YIanoch.

Tak uTO X¢ Haao nesarb, ¥To0W pemuTh oTy npobaemy? Orteer
OUECBHCH: HEOOXOMMMO YRCIUUNTE HHAYKTHBHOCTh NEPBHYHON OOMOTKH
H B TO XK€ BPEMS YMEHBIUKHTDE CC AKTHEHOL CORPOTHBJIICHHE. VYBenuuuth
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HHAYKTHBHOCTh MOXHO, YBE/JIHUMB UMCJIO BUTKOB OOMOTKH M CHU3UB NIOTEPH
B MarHuTonpoBoxe rpascopmaropa. Ho ¢ ysesimuennem uucna BUTKOB pac-
TET ¥ AKTHBHOE COMPOTHUBJICHUE OOMOTKH, 8 HAM HYXHO, YTOOH OHO YMEHb-
WAanoCh. YMEHBIWHTh CONPOTHBICHUE OOMOTKH TPH YBETMYEHUH YHCIA €€
BUTKOB MOXKHO TOJIBKO OHHM IIyTEM - YBEJIMUECHHEM CedcHus (HaMeTpa)
00MOTOYHOIO MPOBOAA, HO TOMAA T pa3MemeHHs 0OMOTKH Ha KapKace TNoT-
pebyerca Gosbmie MecTa, a 310 ToBJCUET 33 co00i yBeMueHHE rabapuTHRX
pa3mMepoB TpaHcopMaTopa. :

Kaxue Xe peanbHue 3HAUECHUS MHIYKTHBHOCTH TIEPBHUHON OOMOTKH
¥ €€ AaKTHBHOIO COMPOTHB/CHWUS MOrYT CUMTATHCH MPUCMJICMHIMH /IS
coBpemeHHOro Y34 ¢ nuxHed rpanuueil nosocu nponyckanus 20 [u?
Ecay 3apaThcd MAKCUMAJbHEIM JOMYCTUMHBM 3HAYEHHUEM MOTEPH CHIHAJIA

Ha HMXHeH uacrore Auanasona 109, ro pacuers nanyr L =40 I'n npu
r=500 Om )

X =2x#fL=06,28 x20x40=5kOM; r=0,5kOm; r=0,1 X;.

KoncTpykTuBHHY pacuer Takoro "Teoperuuyeckoro” rpancdopmaropa
¢ YYETOM TOIO, YTO AT XBYXTAKTHOM CXEMBI MEPBUUHEX 0OMOTOK moax-
HO OmiTh 7B, a He ofHa, aaer 3Hauvenne 1500...2500 surkoB nposoxa
MI3J1 unu [19B auamerpom (no meau!) 0,44...0,51 MM ais nepBuuHO#M
obMorkn u 50...150 BuTKOB mpoBoma Auamerpom 0,8...1,2 MM - mas
BTOpUYHOi. [ TOro ytoOM oTH OOMOTKM pa3MECTHAMCh HAa Kapkace,
pasMep €ro okHa nosxeH Outh npuMepHo 20x50 MM, 4TO NPUBOAHT K HE-
00X0OHMOCTH TIPHMEHSITD {paﬂccbopmafmp C CEYEHHEM MAarHWTOMpPOBOAA
He MmeHee ueM 10...12 cM” mpM BRIXOQHO# MOMHOCTH YCHJIMTENS BCETO
10...15 Br. Jing ycunutenei ¢ BHXOQHOH MQIIHOCTBIO 40 Br ceuenmue co-
OTBETCTBEHHO yBEeTMunBaercs ao 135...18 cm”,

Ins cpaBHCHHS HAMOMHHUM, UTO TAKOH MAakKeT Xese3a (ceyeHueM
30x63 mm) umen.., cunosoi Tpaucopmarop Tenesusopa "Pybun-102"
momuocTei0 150 Br! TakoBa ceropHs LeHAa 32 PEANbHYK HHXHIOK
rpaHMuy nosnocs npornyckanus ycuaurens 20 o,

" Teneph MOrOBOPHM O LIEHE APYTOro MOKA3aTeNs - HCMACHTHYHOCTH AaH-
HHX ABYX MOJIOBHHOK MEPBHYHOM OOMOTKH, HAMOTAHHHX TPATUUMOHHBIM,
HEM3MEHHO TIPUMCHABUTMMCY B NMPOMHIUIEHHOM TIPOM3BOICTBE METOAOM -
oaHa Ha npyroil. JlaBaiiTe BHMMATENBHO PACCMOTPHM paspe3 Kapkaca Ka-
TYIIKH BRIXOZHOro TpaHcopmaropa, noka3anHmit Ha puc. 52. Ha kapkac
BHAYAJIC HAMATHIBANIACH OfHA MONOBMHA MEPBHYHOI OOMOTKH, 3aTEM CJIEH0-
BaJ1 OMH WIH HECKOMBKO CJIOEB M30/IA1HH, a TIOC/IC HEE HAMATHBAAACh BTO-
pas nosioBUHa 0OMOTKM (IUTd YNpOmIEHUWs KapTHHH He OyaeM yuHWTHBATh
HAIMYKE BTOPHYHON OOMOTKM). IIpM 35TOM COBEpIIEHHO OYEBMAHO, YTO
JTHHA TIEPBOrO BUTKa (y OCHOBAHMSA KApKaca) ObLU1a 3HAYMTEIBHO MEHbILE
IUTHHBL FIOCJICAHEIO BHTKA BTOPOM MOJOBMHE 00MOTKHM. OFHAKO CJIOBO
"3HAYNTENIBHO" B AAHHOM CJTy4ae HETIPUEMIIEMO: HAC HHTEPECYET KOJIHYECT-
BCHHAs CTOPOHA BOMPOCA.

IOnsg Hauana, uToOW He 3arpyXarbh YHMTATCAd TPOMO3OKUMM
BHYKCJICHHSMH, O00paTMMCS K MPOCTCHINMM apH(PMETHYECKH-TEO-
meTpuyeckum pacyeram. M3 pucywka BuaHO, 4TO AJIMHA CAMOrO NEpBOro
(BHYTpPCHHErO) BUTKA cocTasaser 4+3+4+3=14 cM, a mocaenxero (BHem-
Hero) - 7+8+7+8=30 cm. Hac, onHako, MHTEpPECYOT AJHHE HE IOBYX
KpaWHUX BHTKOB, 4 CPABHUTEJIbHEIE AJIMHHE CPEAHUX BHTKOB B MEPBOM U
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Puc.52. Pa3pe3 xapkaca sBbixoquoro tpaHcdopmaTopa

BTOPOi# IMO/JIOBHHAX OOMOTKH, MOCKOJIBKY OHM IPSMO TPOTIOPIHOHAIbHE
3HAYCHWAM AKTHBHHEIX CONPOTHBJICHHH JTHX JBYX NOJOBHH. M3 Toro xe
PHCYHKA BHAHO, YTO OHM COCTABAT 1] = 4+5+4+5 =18 cM u I = 6+7+6+7 =
=26 cm. ITockonbky BCs OOMOTKA HAMOTAHA ONHUM W TEM X€ TIPOBOXOM,
COOTHONIEHHWE AKTMBHHIX CONPOTHBJIEHWH OBYX €€ TIOJIOBHHOK Oyaer
TAKMM Xe€, T.€. ipu 00mem conporusiaeHny B 500 OM HHXXHAS NOJIOBHHKA
6yner umers conporusaenue 1) = 200 Om, a sepxnuss - r3 =300 Om.

Eme pas oroBopuMcCs, YTO ITOT PACUET JOCTATOUHO NPHOIMXKEHHBIH,
HO aXe OH NPHBOAMT K CIEAYIONIEMY PE3YABTATY: €C/IM B OKOHEUHOM Ka-
CKafe MPUMCHEHH ABA TPHOZA ¢ aHomHbBIM TokoM 100 MA xaxawit npwu
HanpsXenun uctoynuka 120 B (manmpumep, nammnm 6C19I1), 10 B
pe3ynbTaTe MOageHUs HANPSKEHWS HA  [IOCTOSHHOM  AKTHBHOM
COMPOTHUB/IEHWM 0OMOTOK

U, =I,r, =0,1x200 =20 B; U, =1I,r,=0,1x300 = 30 B

Ha aHOIC NepBoy JaMni octaverca 120 - 20 = 100 B, a ua aHone BTOpOI -
120-30=90B.

Takum 00pazoM, NP KNACCHUCCKOW METONWKE HAMOTKH TpaHcdop-
Maropa # abCOMOTHOM pAaBEHCTBE YHMCJIA BHUTKOB ABYX TIOJIOBMHOK
nepBUYHON 0OMOTKM HAaNpsSIxXKEHHWs Ha AHOZAX ABYX OKOHEUHHIX Jiamn Oy~
ayT pazauuatbca Ha 109, 4TO, KOHEUHO X, UCKJIIOUHT BO3MOXHOCTH
HONYYeH! s HEJTMHEWHBIX UCKaXEeHMH B npenenax 1%.

Takosa ueHa "KiraccMuecKoM" TEXHOJNOTHM HAMOTKM BHIXORHOIO
Tpancdopmatopa. K sromy crenyer noGaeuTh, YTO H MWHAYKTHBHOCTH

€uX MOJIOBUHOK OOMOTKH OKaXyTCs HEONWHAKOBHMH, NOCKOJIBKY B
GopMyny MHAYKTHBHOCTH MHOTOCJIOWHOH UHIMHAPUYECKOH KaTyLIKW
BXOOAT AMAMETPBH HHXXKHENO M BCPXHENO BHTKOB, a4 OHH I OABYX
MOJIOBHHOK OOMOTKH OKaXYyTCS Pa3HBIMH.
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Ho ans uero Mm Tak moapo0HO pacCMaTpPUBAEM BCE DTH BOMPOCH,
BMECTO TONO uTOOH NPOCTO MPUBECTH KOHKPETHHE KOHCTPYKTHBHHC M
HAMOTOYHHE naHHbe TpaHcopmaTopos? C eAMHCTBEHHOM LE/IBIO: YTO-
6B, BO-NEPBHX, PAAMONIOONTENs TIOHS, YTO NMPEALABAAEMbIE K KOHCT-
pyHMpoBaHMIO TpaHCHOpMATOpOB TpeOOBaHMS, ¢ KOTOPHMM OH Aajiblie
CTOJIKHETCH, OTHIOAb HE SBJASIOTCS HCOMPABAAHHEIMY WIH UPE3MEPHBIMH,
M, BO-BTOPBIX, YTOOBI NPH W3TOTOBJIEHNH TPAHC(HOPMATOPOB OH HEYKIOH-
HO CJIEAOBAJ HALUMM YKA3aHUAM H PEKOMCHIALMAM.

Tepeinem Kk mpakTHyeckol cropoHe nena. Haunem ¢ smbopa tuna
MarHUTOAPOBOAA /18 BHIXOAHBIX TpaHchopmaTopos. C Touku 3peHus xa-
uecTea paboTe Tpancdopmaropa ¢opMa ero Xeae3Horo MarHHTonpoBoAa
HE MMEET CYymECTBCHHOTO 3HAUEHWS, HO C MO3WIMHM YAOOCTBA HAMOTKH
Ayylle Wenonb3osate O-00pasHbIC JICHTOYHBIEC PAa3pe3HBIE MATHUTONPO-
BOOH CTEPXXHEBOTO THNA. B OTOM ciTyyae Ha KaXIOM M3 OBYX CTEPXHCH
pasMemaoT A8a COBEPUICHHO OAMHAKOBHIX KAapKaca ¢ ABYMs abCOMIOTHO
MACHTHYHBIMA OOMOTKaMH, YTO B MPUHIUNE HCKIIOYAET pPasHULY B
SJIEKTPUYECKHUX AAHHBIX ITHX OOMOTOK.

HamoTka Kaxpoil w3 ABYX KaTyWIEK B 2TOM ciyuyac He Tpebyer
HMKAKMX CTIEUMANbHBIX JEHCTBUI M BHIIONHACTCS HA 00LIYHOM HAMOTOY-
HOM CTaHke ¢ "Bopwiom” (YKJIaAuYMKOM BHTKOB) M CYETYUKOM TOYHOTO
UYHCJIa BUTKOB, NO3BOJISIIOIIHAM OCYIECTEIATD IJIOTHYIO PSAOBYIO NOCIOM-
HYI0 HAMOTKY "BHTOK K BUTKY'. HaMaTeHBaTh KaTylIKdM BHABAa/T HEHo-
MYyCTHMO.

IMoBepx MONOBMHKM TEPBHYHON OOMOTKH HAa KaXIOW M3 ABYX KaTy-
OIeK HAMATHBAKT TakMM Xe 00pa3oM MONOBHHY BHUTKOB BTOPWUHOM
obMoTkH, a mnocie cbopku TpaumcdopMatopa o0 TOMOBHHBI KAk
NEPBUYHOK, TAK ¥ BTOPMYHON OOMOTKH COEAMHSIOT NOCJIEIOBATENLHO.
Tako# TpaHchopMarop sBASETCH HACAJbHBIM B OTHOIICHWH MNONHOMH
HICHTHYHOCTH CMMMETPUYHBIX 4acTed ero oOMOTOK M MMEeT He-
3HAUMTEFHHIE BHEUTHUE TOJI PACCETHHU .

MoXHO M3rOTOBMTH XOpOWMI BLIXONHOM TpaHchoOpMaTop W Ha
UIMXTOBAHHOM OpOHEBOM MAarHMTOINPOBOAC W3 OTAE/AbHHX IlI-00pa3Hex
IUIaCTHH, OAHAKO €r0 W3roToBneHue Oonee TpynoeMxo u TpebyeT BHNOA-
HEHHS JONOJHHUTENbHBIX ONepaLun.

Ilepsas TpynaHOCTH CBA3aHa ¢ caMuM MarHuTonpoeomoMm. [Ipexne
BCETO HYXKHO YY€CTb, UTO IUIACTUHBI TOAUINHOM 0,5 MM /i HAIKX Lenel
Henpurogxbl. Makcumanbnas nonycruMas toaauaa 0,35 MM, a ecnm xe-
ne3o0 6yzer 0,2 MM - eme ayyie.

Cobpas naker HeoOXOAMMOM TOMUIMHK, CIEAYET NPHOABUTL K HEMY
eure He Meree 109, 1oNnoNHATENbHBIX PE3EPBHBIX TUIACTHH (M NEPEMBIUEK)
npo 3anac. Bce miacTuHB u mepeMuruku HEOOXOAUMO C ABYX CTOPOH MOK-
PHTb W3 NYJBBEPU3ATOPA J1000H HUTPOKPACKON MM XHIKHMM IAMOH/A-
KOM, TIOCJIC YETO TIHIATENhHO BHCYWIUTh (HA BO3AYXE, HA COJMHIIC MM B
OyXoBKE). DTa Mepa HyXHa I CBEACHHUS K MHHHMYMY TOTEDh B
marHuronposoze Ha Toku Pyko. [Tocse 3T0T0 KaXAYIO IIACTUHY M Nepe-
MBYKY Hazmo o0CenoBaTh Ha MPeaMET OTCYTCTBUS HA HMX 3ayCEHHL, M 3a-
3y6puH, koTopHe B npouecce cOOpkH nakera MOryT HAPymuTh (npouapa-
MaTh) 3aUIMTHHIN CJIOH IaKa WK Kpacku. OGHAapyXeHHBIC Te(DEKTH MOX-
HO YCTPaHMTb C ITOMOIIbIO HAA(WAS, MEJIKOTO HAXAaYHOTO KPYra MJIM HO-
xa. Eme nyunte 3aMenuTh neeKTHHE IIACTHHH W3 UKC/IA PE3EPBHHIX.
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Chenywomas npobiemMa - CEKIMOHHPOBaHHHEI Kapkac. Ckopee BCero,
HH OJIMH W3 TPOMBIILIEHHHX BaM HE TOHOHAET, 0COOEHHO €C/IM OH HEPa3-
6opuuiii. Ho npexae, yeM Bb NPUCTYNUTE K CAMOCTOSTENLHOMY H3rOTOB-
JICHWIO KAPKaca, HYXHO OCTAHOBUTBCS HA OMHOM W3 TPEX BAPDMAHTOB Ha-
MOTKH, TIOKa3aHHbIX HA puc. 53. BapuaHT @ npegnonaraer HaJW4Me Kap-
Kaca, pasfieJeHHOr0 TOYHO MONO0JIAM JOMOJTHUTENBHOH BHYTPEHHEN ey~
KO# Ha BCIO BRICOTY OKHa. B aToM cityuae B KaXo0i CEKIIHM HAMATHBAET-
Cs 110 ORHOM MOJIOBHHKE TMEPBAYHO#M OOMOTKM, MOBEPX KOTOPO# MOC/E He-
CKONBKMX CN0eB u3onaumu (xaGenpHod Oymaroit MAM 7aKOTKAHBIO) B
KaXJ0#H CEeKUUN YKIAALIBAETCS POBHO ITOJIOBUHA BUTKOB BTOPHUUHOM

12 mopuurod abmomay

a)

Bewr Bmopuunas obmomwa Boq Bmapuwag obmomwa

&} - 8

Puc.53. Tpu sapuanTta CEKLMOHMPOBAHHOM HAMOTKM BBIXORHOrO TpanccopMaTopa
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obmotku. CeKuuu NEepBUYHON M BTOPUYHON 0OMOTOK (pa3yMeeTcs, MOB-
PO3b) COEMHUHSIOT NOCJAEA0BATENBHO.

B sapuanTe 6 cpeqHss MEYKa AeIaeTcsd MEHBIIEH BHCOTH - BPOBEHB €
MOJIOBMHKAMM mepBuuHO# oOMoTku. [locsie ux HAMOTKM yKJIAABIBAKOTCH
NBa-TPH CJI0S W30oasuuu xabenbHou GyMard BO BCIO WIMPHUHY Kapkaca, M
CBEPXY, TAKXKE BO BCIO IIMPHHY KapKaca, HaMaTHBaerca Ge3 paspuBa BCH
BTOpHYHas 0OMOTKa. -

U naxoHel,, BapMaHT @ NpeNyCMATPHBAET pa3OMBKY KapKaca Ha TpH
OAMHAKOBBIE CeKIMK. B IBYX KpaHHHMX CEKUIMSAX HAMATHBAIOT MOJOBHHKY
NEepBHYHOM OOMOTKH, a B CPEIHEH CEKLHH - BCIO BTOPHUHYIO 06MoTKy. C
INEKTPHUECKON TOUKM 3PEHUS BCE TPH BADHAHTA PABHOLEHHE, NOITOMY
KOHCTPYKTOP MOXET OCTAHOBUTD CBOM BHIOOP HA IO0OM M3 HUX.

IMracTHHB MATHHTONPOBOAA COOMPAIOT BCTHIK, 63 3a30pa, MOCKOJb-
KY B ABYXTAKTHHX CXEMaX NMOJAMarHHYHBAHNE NIOCTOSTHHEIM TOKOM OTCYT-
creyer. Cobpannmit TpaHcOpMaTOp XeAaTesNIbHO TOABEPTHYTH BJArO-
3amMTHOIK 00paboTKe, OCYHIECTBUTH KOTOPYIO B JOMALIHHX YCAOBUSAX J10-
BOJIBHO IPocTo. st 31010 B Xene3uoit GaHKe W3-noj KOHCEPBOB WU JIK-
6oit apyroit mozoGHOM mocyne (KacTprObKe, MHCKE), BHYTPH KOTOPOM
MOXET TIOMECTHTBCH LEJTUKOM HJIM XOTS OB YaCTMUHO BHXOQHOM TPAaHC-
¢opMaTOp, HYXHO PacTOMHTh W XOPOWIO MpOrpeTh BOCK, mapaduH, cre-
APUH WM NTPOMHELLIECHHBI epe3uH. TpanchopMaTop onyckawT B OaHKY
¥ BBIAEPXHMBAIOT B Heil 2...3 MUH, HENPEPRBHO NMOKOrPERAs! PACIIAB.

ITocne monnoro ocrmBaHus (X0 KOMHATHOM TEMNEpaTypw) 3a-
CTHIBIIME MOTEKH, €M OHM MEWaAalOT KpEIeHHw TpaHcdopMmaropa,
MOXKHO OCTOPOXHO YAAJHTh ACPEBIHHON WIM ILIACTMACCOBOH JIONATOY-
KOt (HO He cTanbHBIM HOXOM!). Ec/ii ecTh BO3MOXHOCTD, TOTOBRM TPaH-
chopMaTop mEpeN YCTAHOBKOW HAa INACCH XKENAaTe/bHO IIOMECTHTh B
CILIOMIHON METANIMYECKMI KOXYX-IKpaH. DT0 HEOOXOAMMO CHEaTh,
YTOOH MCK/JIYHTH BO3ACHCTBHE €M0 2NEKTPHYECKUX M MATHHTHHX MOMeH
Ha JIAMIIBI, OTKPHTHH NEYaTHHIA MOHTAX, ONMEPATHBHHIE PETYNATOPH M
COETIMHATENBHBIE TIPOBOAA K TEM CAMBIM NPEIOTBPATHTH BO3HHKHOBCHHE
HEKOHTPOJIHPYEMBIX TTaPa3HTHHIX OOPATHBIX CBSI3€EH.

Hanee Mbl TIpUBEAEM KOHCTPYKTHBHHE JAHHHE MAarHMTONPOBOAOB H
JMIEKTPUYECKHE AAHHBIE OOMOTOK /IS BCEX OMUCAHHHX B KHUIE YCHIHTE-
JIeH, a TAKXXe HAMOTOYHBIE AaHHEE PEKOMEHAYEMBIX CHIOBHX TpaHcdop-
MAaTOPOB ¥ Apoccenci (pWIbTpoB.

Opnako cpa3y mpeaynpexnaeM, YTO TOYHOE TIOBTOPEHME
TIPUBOAMMBIX [AHHBIX C TOYHOCTBIO A0 OJHOTO BHTKA W MCTOJIb30BAHME
PEKOMEHIOBAHHHX OHAMETPOB HAMOTOYHOTO MpOBOAd HE BCErma
ONTHMANBHO, 4 B OTAE/NBHEX C/Iy4asgX MOTYT TIPUBECTH K TOMY, UTO BCE
O0OMOTKH HE MOMECTITCS B OKHE KAPKACA.

HOeno B TOM, YTO WCMOAB3YEMHE pamUONIOOMTENSIMM NaKeTH
MAarHATONPOBOAOR MOTYT OYECHb CHJBHO, MHOIMA B HECKOJBKO pas,
pa3nAyaThcd Mexay coboit mo KauecTBy TPaHCOPMATOPHOM CTAMH, YUTO
MPHBOIUT K HOJyUYEHHUIO pa3HOH HHAYKTHBHOCTH TIpH aOCOMIOTHO OOHHA-
KOBOM YHWCJIE BUTKOB KAaTYWICK, 4 CJICAOBATENBHO, K HCONTHMAJIBHOMY
PEXMMY OKOHEYHHX JIAMTI TI0 OTAABAEMOH HEHCKAXXEeHHOW MOLIHOCTH.

Kooddunuent 3anosHeHus okHA OOMOTKAMH TAKXE 3aBUCHT OT
MHOTHX JdHHBIX: OT THMNa TPHMEHsSEeMHX O0OMoTouHHX mpoeoaos (19,
M13J1, I13B-1, 119B-2 4 1.1.), HMEOMWKUX NIPH OHOM M TOM Xe AUaMETpe
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no mean (Hanpumep, 0,2 MM) peanbHHE HapyXHue quaMmerps ot 0,215
no 0,235 MM; o1 THNA M TOALMHBE M30ASLUH MEXAY CNOSMH U oOMOT-
KaMmu (nManvpocHas, KOHOeHcaTtopHas, kabensHas Oymara, JakOTKaHb,
MenoBaHas Oymara, BATMAH); OT KOJIMYECTBA CJI0EB TAKOW W30JSLAH; OT
MJIOTHOCTH HAMOTKH M CTEMCHH HATSKCHHS MPOBOAA; OT MOJIHOTH 3aM0Ji-
HEHWS KaXIO0T0 C/109 HAMOTKH BUTKAMM H PSa APYTHX (DAKTOPOB.

Heckosbko BaXHBIX COBETOB:

1. BbiGMpaiiTe MArHMTONPOBOABI, BHIOJHEHHBIC W3 BHCOKOKAYeCT-
BEHHBIX COPTOB TPaHC(HOPMATOPHOH CTANTH.

2. HamaruBas 0OMOTKY, CAesiaiiTe ABa-TPW OTBONA B €€ HAYAJIEC WJIH
KOHIIE C aroM B 5% ot o0mero yuc/aa BUTKOB, DTO AAeT BO3IMOXHOCTh
npu HeobxoaumocTH nopoOpaTh Hauboaee ONTUMATBHOE YHMCJ/IO BUTKOB.,

3. HamarniBaiire 0GMOTKH TOJIBKO PSOOBHIM CIIOCOOOM, TJIOTHO yKJIa-
ABIBAS BUTOK K BUTKY OT LICUKH [0 HICYKYW KApKaca, HE OCTaBasig MO Kpa-
M MYCTHIX MECT.

4. O6s3arenbHO  mocae Kaxaoro Cjios 06MOTKH oenauTe H30-
JISLMOHHYIO MPOKJIAAKY M3 TOHKOH (MANHPOCHOW MM KOHAEHCATOPHOM)
Oymaru Tak, utoObl BUTKHM CAEIYIOLIETO psaa HE MPOBAJHBAIHCH OKOJIO
LICUCK KAPKACa B HHXHUE CJIOH.

5. WsGeraiite npumeHeHns OOMOTOUHBIX NPOBORAOB  GOABLICTO
AHAMETPA, UCM YKa3aHO B onucaHuu, B mpoTHBHOM ciyuae oOMOTKH MO-
ryT HE NOMECTHTBCH B OKHE KapKaca M TPaHC(hOPMATOp NMpPHOCTCI mepe-
MaThiBaTh. UMeiTe B BHOy, UTO NMPUMEHCHHME TMPOBOAA UYTh MEHBUIENO
AMAMETPa 3aMETHO HE MOBAHGET Ha NapaMeTpel YCHJIMTENS, HO 3aT0 Oy-
AET rapaHTHPOBATE, YTO Bee OOMOTKM YMECTSTCS B OKHE KapKaca.

BBIXOJJHON TPAHC®OPMATOP IJId YCUJIUTENA
BbICIIET'O KJIACCA IO JIAMIIBI 61127C

Marnutonposon - IlI-06pasubiis Gporesoit, Tunopasmepa Y11I-
32, ronmmna nakera 40 mm, ceuenue 12,8 cm2, pasmep okna (6e3 yuera
TonmMHE ero creHok) 32x80 mm. [Tosnesnoe ceueHne, NCNOAB3YEMOE AT
pa3memenus obmoTok, He Menee 21 cm2, paGouas UIMPUHA OFHOTO CJIOSI
HAMOTKH He McHee 76 MM,

BuiGop THna kapkaca (cM. puc. 53) u cnocoba HAMOTKH ONPEACAICTCS
camum pandomobureneM. Kaxnag monoBuHa nepsuuHON OOMOTKH CO-
pepxut no 1200 sutkos npoeona [13J1 wiu T119B gnamerpom 0,44 mMm.
OtBop p19 NOAKJIOYEHHMS OKpaHUpyromed cetku aeaawt ot 500-ro
BHTKA, OOHAKO OIS MIOOHMTENCH-IKCTIEPHMEHTATOPOB PEKOMCHIYEM CHC-
Aatb Tpu oTBoza: ot 500-, 600- u 700-ro BUTKOB ¢ TEM, YTOOH MMETb BO3-
MOXHOCTB TIOROOpaTh B MPOLLECCE PETYTMPOBKH YCHIUTENS NEHCTBUTEb-
HO CAMHCTBCHHBIH ¥ ONTHMAJbHBH PeXUM paloTH OKOHEUHONO Kackana
IO COOTHOIIEHHIO

PMaKC-HCHCKﬂ)K/ KHM [% ]'

ITpy nnoTHO# PANOBOM HAMOTKE M MCNONIb30BAHMY KApKaca ¢ ABYMS
CeKuUMaMH (OmHA NEeperopoaka NOoCpeHHE) B ONHOM CJIOE HAMOTKH yMeE-
WACTCA OKOMIO 75 BUTKOB nepBHuHON 0OMOTKH, a Bcst 00MOTKA notpebyer
16 pagoB v 3aiiMeT ¢ Y4CTOM TONUIMHBI M YHC/IA H30JAALHOHHHIX NPOKa-
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r/ayduna wadpesol Symazu  Mecmo ripuKaedKu npoKnadkuy
{

2mM
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L1ttt yrd

floarnan Brympernas Wwuguna
OKHG KOpKACA

Puc.54. 3arotoBka M3ONFLUHOHHOK GYMaskHOI TIPOKIANKH

AOK 4YYThb MCHBIIC NOJIOBUHMH oﬁmem CCYCHHUSA OKHAa Kapkaca. B OoCTaB-
mIecd YacT¥ OKHAa pasMeniaercd BTOpHuYHas oOMoTka (no omgHoM
TIOJIOBMHE B KaXMIO0#M CEKUMM). MeXay nepBMuHON ¥ BTOPHYHOR 0OMOT-
KaMu HeoOXOOMMO YJIOXHTH IBA-TPH CJIOS TOJCTOM kabenbhoit Gymarw,
KOTOPY1O BTIOJIHE MOXHO 3aMEHHTh TIOJIOCKAMH YEPTEXHOTO BATMAHA HJIH
MEJIOBaHOM OyMarm.

IAg TexX, KTO HUKOrAa CaMOCTOSTENLHO HE HAMATHBAA TpaHcgopMa-
TOPOR, aANM OHH TOJIE3HHI MPAKTUYECKHI COBET. ByMaxHBIe MOIOCKH
TS MEXAYCJIOHHON W30/ISUUM HY>XXHO BHPE3aTh HA 4 MM uiMpe BHYTPEH-
HEro pa3Mepa OKHa Kapkaca ¥ no oberM CTOpPOHAM JIEHTH Yepe3 Kaxase
3...5 MM 1e1aTh HOXHULIAMM Hanpeas rayOuHoi 2...3 MM, Kak 3To moka-
3aHO Ha puc. 54. Ilpu HaMAaTHIBAHUHM TAKOil JICHTH HANPE3H M0 €€ Kpasm
sarubarorcs, 06pasys ceoeobpasHoe "KOPHTO", YTO TOJTHOCTBIO M HAZEX-
HO TIPENOTBPAINAET 3aMafaHHE KPAWHWX BUTKOB B HU3JEXAWIHE CJOH M
NOTOMY TIO3BOJISET UCTIOB30BATH AJ1 HAMOTKH NOJHYIO IHPHHY OKHA OT
HICYKH JIO HIEYKH. g

Bropuunas o6morxa comepxur 120 ButkoB nposond I1DB wnan
M3J1 anamerpom 1,0 MM u pa3bura Ha BoceMb cekuui. B kaxnoi
TIOJIOBMHKE OKHA HAMAaTHBAETCH YETHPE CEKUMH No 15 EMTKOB (BCero
no 60 BuTXO0B).

Takum obpazom, Bcero u3 kapkaca 6yner suxoauts 16 unu 20 Bu-
B0A0B. YT0oOH BIOC/ECACTBMH HE 3aMyTaThCs B HUX, HYXXHO €me A0 Ha-
Yana HaMOTKM N03360THUTHCH O TOM, UTOOHW B IMEUKAX KAPKACA B HYX-
HHX MCCTax OBUIO IPOCBEPIEHO HCOOXOMHMOEC YHCIO OTBCPCTHIH, KaX-
HOE M3 KOTOPBIX HYXXHO NPOHYMEDPOBATH, W MPIMO B MPOLECCE HAMOTKH
(a HE NOCJIE €ero OKOHYAHUY) NMOMEeYaTh Ha JIUCTE 6)’M2|I’H, KAKOMY U3
OTBOIOB M KaKoi 00OMOTKE COOTBETCTBYCT HOMED OTBEPCTHS HA Kapka-
ce. Tlocne OKOHUAHMS HAMOTKH BCEre TpPaHC(HOPMATOPA HYXHO
HapucoBaTh Ha OymaxHoM xBagparuke pasMmepom 30x70 MM cxemy
TpaHcdopMaTopa M MpPOCTaBMTH Ha HEM HOMEPA BWMBONOB. JTOT mMac-
TIOPT HYXHO MPUKJCHTh HAa BHAMMYIO BHICTYMAIOIMYK 4acTh Kapkaca,
33UIHTHB €ro CBEPXY TOJIOCKOH MNpO3payHO# JIMIKOH JCHTH THNA
"cKOTY" COOTBETCTBYWOLIEH WHpHHH. B GyaynieM Takoit macmopr Mo-
XET OKa3aTh BaM HEOLECHUMYKW YCAYTrYy, €CJH 4Yepe3 HECKOJNBKO JIET
noHagobuTCs nepeMoTaTh TpaHcopMaTop.
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BBIXONHBIE TPAHCOOPMATOPBI 1JI1 MOLITHOI'O
OKOHEYHOI'O YCUJIUTEJIA HA TPUOIAX 6B4G

B npeamaymem naparpade 61 moapoGHO ONMHCAH BHIXOXHOM
Tpascgopmarop. Bee cxazaHHOE O HEM LIEJIMKOM PacnpoCTPAHAETCS M HA
BCE Apyrue TpaHc¢OpMATOPH, XOTS OHH MOTYT Pa3JHUaThCd MO MOUI-
HOCTH, YHCIY BHTKOB OOMOTOK, YMCay OOMOTOK, ‘CEYEHHMIO NMPOBOIOB M
THINAM MAarHUTOTPOBOJIOB,

Yro xe kacaercs TpanchopMaTopa K 3TOMY YCWIHTENO, TO OH B
3HAYNTETBHOM MEpE MOBTOPSET NPEANAYILHI, TIOITOMY B OCHOBHOM OCTa-
HOBMMCS Ha ero oTanuusX. OTAMYMS 3TH MOUYTH LEANKOM ONPENEASIOTCS
BHIOOPOM THMOB JIaMII 4/l OKOHEYHOIO KACKaAa, a4 BOT HMEHHO 34ECh M
CYWIECTBYEeT 3neMEHT Haumbonbmel HeompeaeneHHoctd. W ecam ¢
npuodpeTeHreM WK BHOOPOM JaMn /1S NPEABAPHTEABHEIX W TIPEIOKO-
HEYHBIX KackagoB y OonbUIMHCTBA paguonoOuTeneir mnpobiem He
BO3HUKHET, TO 00 OKOHEUHHKX TPHOAAX ITOTO CKA3aTh HEMb3H.

Heno B ToM, uto namns 6H1I1, 6H2IT, 6H6IT, 62K32I1 1 uM momob-
HHIE OYEHB ITHPOKO, B GONBUIAX KOJHYECTBAX H HA MPOTSXKEHWH MHOTHX
JIET TIPHMEHSAINCH MOYTH BO BCEX NMPOMBULUIEHHHX PagHONPUEMHHMKAX,
Mamnggg)ouax, TeJeBM30pax, Toraa kKak samnu 6I127C, 6B4G, 2A3,
6C4 BoOOLIE B OTEYECTBEHHOM NMPOMBILLUTIEHHON OBITOBOM annapaTtype He
MCTIONB30BAMMCh (MCKoueHne coctasmwa Tpuon 2A3 (6C4), paboraBuimii
B MomHOM okoHewHoM Y3U renepaamokombaitna "Jlennurpan-T3", xo-
TOPHH OBUT BHINYIIEH JEHHHIPAACKUM 3aBogoM uM. Kosuukoro Hebonb-
IHOH OTILITHOM NapTHCH).

HcxonHHM ¥ CAMHM INIABHHM NapaMETPOM TIPH PAcyeTe BCEX DJICMEH-
TOB BBIXONHOINO TpaHchOpMAaTopa SBIMACTCS BHYTPCHHEE COMPOTHBIICHHC
gamnsl R;. Ecim 3apanee Hem3BecTeH THIT 1IAMIIBI, TO HENB3S ONPEAETNTE H
3/IEKTPUYECKHE NAHHEE 00MOTOK TpancdopmaTopa.

MpenBuas 3TH TPYAHOCTH, MBI TIOCTAPAJINCE 3apaHEE HAWTH MYTH HX
npeogoacuusd. IIpexne Bcero BHOGEpeM TaKOH MATHATONPOBO, KOTOPhIH C
3anacoM o0eCrneyMT MoNyUEHHE KATYIIKH HeOOXOIMMON MHIYKTHBHOCTH
g A000ro THNA M3 MEPEYMC/ICHHBIX JIAMIT M TAPAHTHPYET pa3MELICHHE
BCeX oOMOTOK Ha ero Kapkace.

TakuM MArHHTONPOBOAOM MOXHO CUMTATh CEPACYHUK, HCIIOIB30BAH-
HEH B npensiaymeM Tpaucopmarope. Hamomuum, uto sro 1lI-o6pasHuie
macTuHbl THopasmepa YII-32, coOpanusie B maker Tonmuuoi 40 Mm.
TpancdopMaTop € T4KMM MAarHMTONPOBONOM Croco0eH mnepenasaTh
37eKTpHUECKy0 MomHOoCTh a0 150 Br. BemomuHMM, uto KaTymku
TICPBMYHOM OOMOTKH NOJKHH MMETh MHAYKTHBHOCTH mpumepHo 40 In,
YTO NMpHM MEHBIIMX PA3MEPAX MATHMTONPOBONA M NOCTATOYHO GOMbLIOM
CeUECHUH MPOBOAA NEPBUYHOM OOMOTKH (4 OH [OJIKEH BHAEPXKHUBATH TOK
He menee (0,1 A) peanM3oBaTh He yaacTcsd M3-33 HCOOCTATOYHHRIX pa3Me-
POB OKHA KapKaca.

ByneM cuMTaTh, YTO MapaMeTpbl MAaTHHTONPOBOAA HAM H3BECTHHL.
Kak Tonbko pagMonioOMTENb OMPENCTUTCS ¢ THIOM MPUMCHSIEMBIX OKO-
HCUYHBIX NdMI, CTAHYT H3BECTHH M BEJTHYUHB, HCOOXOOMMHEE A1 pacyeTa
o6mMoTox TpaHchopmaTopa. OHu npuBeneHH B Tab. 1.

C 3TOro MOMEHTa MB YX€ HE MOXEM [IaBaThb HUKAKHX KOHKPETHHRIX
pexomennauuii. ITpuBeaemM psaa OCHOBHHX (POPMYJT AN SJIEKTPHUYECKOTO H
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KOHCTPYKTHBHOIO pacuyera BRIXOJHOIO TpaHcopMaTopa A8 JBYXTAKT-
HHIX JJAMITOBBIX OKOHEYHHX Kackamos. [lonp3ysce hopMysamu u npuse-
NeHHEM Ha pHC. 51 rpacukoM, paanoaroduTeb CMOXET CAMOCTOSTENBHO
ONpENENUTh OKOHYATENbHBIE JaHHbie 00MoToK. BoT 3171 hopmynsi:

1. KoagpprumenT Tpancdopmannu n (ocHOBHas popMyna)

_.‘/ZRi
n= —R";',

rae R;- BHyTpennee conpotueiacHue samnei, Om; R,- npusenexHoe
COMpPOTHBJIEHHE Harpy3kH, Om.

RiR,
2- RI‘)KB — ma‘.
3. MHayKTHBHOCTD OJHOI MOJIOBMHK MEPBUYHOM 0OMOTKH:
R, ..[OM]
L1 [TH] =5,
R T S Y

4, AKTHBHBIE CONMPOTHBIECHHS TIEPBHYHOIM H BTOPHYHON 00MOTOK
R
a 2
r -—*T(l =i F2 =140,

rae 77- KIII TpancdopmaTopa (ero MoxXHO npuHSTh pasHuM 0,85).

M Tem He MeHee PEKOMEHIYEM UHTATENAM HE CTAPATHCH BHITOJHMTH
TpaHchOpMATOP TOWHO MO NOMYYEHHHM PACYETHRIM JaHHKM € TOUHOCTHIO
[0 BHTKA, 4, HAMPOTHB, NP HAMOTKE TEPBHYHON 00MOTKHM CIenaTh ee 3a-
BegoMo ¢ GonbiunM unciom BuTkoB (na 20...30%) u npenycMoTpers He-
ckosbko (3-5) oronos ¢ warom B 8...109, or obumero uucia BUTKOB. ITO
HeoOXoouMO cnenaTh, YTOOH B IPOLLECCE PETYIMPOBKH YCHTHTENS MOXHO
6bu10 MonoOpaTh onTUManbHEM oTBOA. [1pHM 9TOM He caenyer 3abmBaTh,
4TO Kak 00uIee YHMC/I0 BUTKOB B IBYX TOJIOBHHKAX NEPBAYHON OOMOTKH,
TaK H YHC/AA BATKOB B OJIHOMMEHHHX OTBOAAX AOJIXHH GBITH aGCOMOTHO
OIMHAKOBBIMH C TOYHOCTHIO 10 BUTKA.

BBIXOOHBIE TPAHCO®OPMATOPBI IJI4
CTEPEOYCHUJIMTEJIA 2 x 8 (10) Br

Marnuronposox - OpoHesoro Tina Ha mrnacruHax 1I1-28 ¢
TonmuHoM mnakera 40 mm. Kapkac - aByxcexumoHHbl#t (puc. 53,a).
Iepsuunas obmorka cocrout u3 1200 sutkos nposoga [M3B wau I13J1
nuamerpoM 0,2 mm ¢ orsoaom ot 500-ro BuTKa (08 KaxXmod W3 ABYX
nosiosuH!). Obmee uMcio BUTKOB BTOopHuHOM oOmortku - 120, mposox
9B wmu I3]0 0,8 mM. OHa TakXEe HAMATHBACTCH B IBYX CEKLMIX
MOBEPX MOJIOBMHOK NEpBHUHOM 00MOTKH. [Toc/ienoBarebHOCTb OTBOMIOB,
a TAKXXE HAYaNa, KOHLH ¥ OTBOAH MOJOBMHOK MEPBHYHGH OOMOTKH J0JI-
XHH ORTbH TOYHO MPOMAPKHMPOBAHK, YTOOK NMPH MOHTAXE YCHJAUTENS HE
OUTMOMTHCS B MX pacraike HA KOHTAKTH MEPEKII0UaTe ik Harpy30K M Ha
BBHIBOXH MCYATHHIX TLIAT.
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Puc.55. BHeuinuit B coOpaHHOTO BLIXOTHO-
ro TpaHcopMaTopa B 3KpaHe
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B KOHCTpYKUMAX aBTOpa BRIXOOHHE TpaHchopMaTopsl mocsie cOopKu
M BAAro3aimMTHOMW MPOTIMTKH LEPE3WHOM NOMELAIHCE B TIPIMOYTONIbHBIE
AJIIOMHHHEBRIC DKPAHB-CTAKAHLI, 4 BHBOIH BCEX 0OMOTOK pacnanBaiuch
HA reTHHAKCOBYH KOHTAKTHYIO IATHOpMy, 3aKPHBABIIYIO SKPAH CHH3Y.
BuemHuit Bua Takoro TpaHcopMaropa nokas3aH Ha puc. 55.

CHUIJIOBBIE TPAHCOOPMATOPDI LI YCUIIUTENA
BBICHIET'O KJIACCA

PaHee roBopuioch, YTO BO3MOXHH JBA BAPHAHTA NMHTAHHUS
YCHJIMTEIS: OT oAHOro obuiero CuiioBoro TpancgopMaTopa HAH OT ABYX
pasfenbHbIX - AaHOAHOTO U HakankHoro. O0a BapHaHTa MMEIOT CBOM JIO-
CTOMHCTBA M HEAOCTAaTKH. Mbi BCe Xe peKomeHayem Kak Oosiee mpex-
MOYTHTENbHBH BAapHAHT ¢ AByMs TpaHcdopmaropamu. Ho mpexne,
YyeM NMpUBOAMTH KOHKPETHHIC TEXHMYECKHME AaHHME oboux TpaHcgop-
MAaTOpOB, HATIOMHUM, CKOJIbKO M KaKUX 0OMOTOK Ha HMX JOJXHO ObTbH
(tabn. 3).

N3 rabauusl BHOHO, YTO CYyMMa MOLIHOCTEMN, NOTPe6ASEMBIX HAKAIb-
HBIMH LEMSIMH Bcex jamm, cocraeaser 120 Br, a cymma momHocTei,
CHHMACMBIX CO BCEX OCTasibHBIX 0OMoTok, - 140 Br. DTo mossosiser
TMpUMEHUTh J[Ba OAMHAKOBHX TpaHchopMaTopa, € OJUHAKOBHMH
MAarHMTONPOBOJAMH, OOQHHAKOBBIMM CETEBHIMH OOMOTKAaMM, OMHHAKOBBEIM
ans ofoux TpaHCHOPMATOPOB OCHOBHBIM DACYETHHIM TNOKA3aTeNneM -
YUCIOM BHTKOB Ha | B, paznuuaiommxcd ToNMbKO JaHHBIMH BTOPHYHEIX
obMorok. Takoit moaxon B 3HAYHTEALHOM MEPE YIPOCTHT MPOLECC H3rO-
TOBJIEHHS TPAHCPOPMATOPOB W MOMOXET O0ECNEUYMTh CHMMETPHIO BCEi
KOHCTPYKLHH,

B kauecTBe OCHOBH 715 000MX TPAHC(POPMATOPOB MOXKHO PEKOMEH-
noBaTh marauTonpoBoasl THnoB [1125x32, 11122x38, [1120x50 wan neu-
Tounwie THros [I1JI-40x20x0,35 (130 Bt) u CJI-21x40x0,35 (rakxe
130 BT), ucnonb3oBaBIIMECH B CBOE BPEMA B CHJIOBHX TpaHcgopmaTo-
pgx teneBusopoB "3uama”, "Becua", "Pexopn-A", "Crapr-1 u 2",
"YHT-35".
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Tabmmua 3. Hasnauwenue 0bMomox cunoaux mpancpopmamopos Y34 evicuielo xnacca

Hanpsa- Tox . Motn-
Homep Ha3snauenHe 06MOTKH KEHHE , A HOCTB
06MOTKH B Br
AHOOHbII cunosoli mpancgpopmamop (T1
1 Cetesas 220 0,6 140
2 AHoAHBIA BoIMpAMUTEND A5 Jamnbl 6E3I] 230 [2.107] 0,5
3 O6mmit aHoansl BeInpsMuTens Ha 250 B 250 0,5 125
4 OG6imit aHOAHBIN BEINPSMUTENL Ha 120 B 100 0,1 10
Hakanenoiid cunosou mparcgopmamop (T2)
1 Ceresas 220 | 0,55 120
2 Hakan namribl 6E3IT m MEIMKATOPHOM IaMIIbl BRJIOYeHnst | 6,3 0,2 1,3
3 Haxan asyx namn 61127C neporo kaHana 6,3 3 20
4 Haxan asyx namn 61127C npasoro xaHaa 6,3 3 20
5 Haxkan BX0oAHbIX JIaMTl IEBOTC KaHaNa 6 0.3 2
6 Haxkan BXonHbIX 1aMNl NPaBoro xaHasa 6 03 .2
7 IInTanuMe peJeiHoro BumnpamuTtens Ha 27 B 20 7.1072 1,5
8 IMuranue spinpamutens +12 B 9,5 1072 —
9 IMuranue soinpsimurenst -12 B 9,5 102 —
10 Haxkan namn ¢hazomuBepcHbIX M 1paiBEPHBIX KACKA0B 6,3 2.4 15
11 Haxan kenorpona SL3C (no HeoGxoaumocTH) 5 3 15
12 Hakan kenotpona S113C (1o HeobxoaumMoCTH) S 3 15
Tabnauua 4. Janusie 06MOMOK CUI0BBIX MPAHCHOPMAMOPOE
INuamerp| [lepe-
Homep Ha3sHayenue 06MoTKH Yucno | npoeo- | MeHHoe
06MOTKH BHTKOB | 13, MM | Hanps-
XKeHue B
AHoOHbII cunodoil mpancgopmamop (T1)
1 Ceresas 836 0,51 220
2 AHOJHBIN BoIPSIMUTENb st amnbl 6E3IT 875 0,2 230
3 O6imit aHopHbIN BBUTIPSMUTENL Ha 250 B 950 0,51 250
4 Q6imit aHoAHBIN BRINpaMUTEND HA 120 B 380 0,2 120
Haxanvruii cunoeoi mpancghopmamop (T2)
1 Cerenas 836 0,51 220
2 Hakan iamib! 6E 31T n MHIMKATOPHON JIAMINIOUKH BITOUeHns | 24 0,44 6,3
3 Haxan asyx namn 61127C nesoro kaHana 24 | 15) 6,3
4 Hakan asyx namn 6I127C npasoro kaHana 24 1,5 6,3
5 Haxan BXOAHBIX N1aMN IEBOTO KaHa1a 22 0,44 6,0
6 Hakan BXOAHBIX aMII NPABOIO KaHana 22 0,44 6,0 |
7 O6mMoTKa peneitHoro Beinpamurens Ha 27 B 76 0,2 20
8 {Iuranue seimpamutens: +12 B 36 0,2 9,5
9 IIuranue soinpamurens -12B 36 0,2 9,5
10 Haxan samn ¢a30MHBE PCHLIX M PAMBEPHBIX KACK 24 1,2 6,3
11 Haxaxn kenorpona 5113C (no HeobxoanmocTH) 19 1,5 5
12 Haxan keHorpona S113C (no HeobxoamnmocTu) 19 1,5 5
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Ecnu panuomobuTeae cymecT npuoOpecTyH OQMH 13 Ha3BAHHBIX THIIOB
TpaHcHOPMATOPOB, €My AOCTATOYHO JWLIb FIEPEMOTATh BTOPHUYHbBIE
00MOTKH. DTO HAMHOTO YNPOCTHT ASNO0. A I TEX, KOMY TIpUIETCH HaMa-
THBATH BCE OOMOTKH CAMOCTOSITE/NBHO, B TabJ. 4 NPUBEACHE MX IONHBIC
naHnbie (HyMepauus 0OMOTOK - B COOTBETCTBMM CO CXEMOM puc. 23).

CWUJIOBON TPAHCOOPMATOP 1 MPENBAPUTEJIBHOTO
YCUINUTENA

OrtoT TpaucgopMaTop caMbiii TPOCTOM K3 BCEX OMUCHIBAEMBIX.
IMonuas MomwHOCTS, MOTPCGAZCMAN YCHIMTEACM, HCBCIHKA M COCTABASET
scero 50 Br, moaToMy asid HEr0 HETPYAHO NMOAO0PATh NOTOBKA TIPOMBILI-
JIEHHBIA TpauchOPMATOP OT CTAPLIX JAMIOBBIX TPHEMHHKOB. EQHHCTBEH-
HOE, UTO HABCPHAKA NMPHUACTCH CACNATH, ITO AOMOTATH AONOJIHHTEIbHLIE
HAKANbHBIE OOMOTKY /18 BXOQHBIX JAMHA M J1aMNbl MUKPO(OHHOIO KacKa-
na (ecnau oH mpeaycMoTpeH cxemont}. HanGonce nogxoasiumMu st 31oro
YCUJIMTENST SBASIOTCS CUJIOBHIC TPAaHCHOPMATOPH OT PagMOfIPHCMHUKOB
"Bantuka M-254", "Bocrok-57", "BO®-Axkkopn”, "BOd-panuo”,
"Jlateus", "Muuck-61 u 65", "Panconus”, "Pura-6" m npyrux ¢ MourHo-
cThio TpaHnchopmatopa 50...70 Br.

Ecnu  mnepeuncriennnie  TpaHchoOpMaTopel OOCTaTh HE  yaacTed,
NPUBOAMM NAHHBIE N/ CAMOCTOSTE/ILHOIO M3TOTOBJEHMS: Xejae3o Y
22x40 wmAM NEHTOYHBIM MArHHTONMPOBOX C CceucHueM o 10 oM™
nenpBuyHas (cercsas) obmorka - 800 sertkos nmposona 1371 0,51 mm;
nopuimatomas (anomuas) oomorxa - 830 suTkos nposoxa I13J1 0,35 mm;
obmas o0MOTKa Hakana jamn - 25 sutkos nposoga [13Ji 1,0 mm; nse
ONMHAKOBHIC OOMOTKH 15 HAKANa MCpsulX Jami mo 24 BUTKA TPOBOKA
3J1 0,44 mM (Hanpaxenue Hakana 6,1 B); ogna o6MoTka png Hakana
namnel 62K32I1 (no HeoOxonumoct) - 24 Burka nposoaa I12J1 0,35 mm.

CUJIOBON TPAHC®OPMATOP
AJIs1 CTEPEOYCUJIUTEJA 2 x 8 (10) Br

B aBTOpPCKOM BAapHAHTC AJIS JTOTO YCWIMTENS MCIIONb30BANCS
TIPOMHILICHHBIH CuI0BO# TpaHcdopmaTtop ot Teneeusopa "Temn-6M"
uau "Temn-TM" ¢ HC3HAYUTCIBHBIMM HCPEACAKAMM, KOTOPHIC CBOJATCS K
caenyoouieMy. B TencBM3opax DTUX MOaeaci ObLIM ABA OTACAbHBIX BbI-
npamureas: Ha 150 u 270 B. Onv Obits coOpaHbi 10 9KOHOMWYHOH CXEME,
KOTrAa MEepEbil BHIMPIMHTEIb OQHOBPCMEHHO SBAS/CH YACThHO BTOPONO M
MMC ¢ HHM O0lIy: yacTh NOBeLIAOInE# oOMoTku. Paaguomwoburesno
HYKHO Oyler BKJIOUWTb TaKoil TpaHCHOpMATOp B CEThb H HA XOJOCTOM
PEXMMC € MOMOILBIO TECTEPA HAWTH BHBOIBI NOBMILAKOWHKX 00MOTOK (MX
ABE - MO OMHOM HAa KaXIOM CTCPXHE) ¢ HeoOX0AHMBIM NMEPEMEHHRIM Ha-
npsokeHueM. OcTanpHbie BLIBOAB HCNOAB30BaThCS He OynyT. Hakansunie
OOMOTKH 115 iepBbIX (BXOAHBLIX) JaMil notpebyerca noMmortath. OHu aos-
XHbl copepxath no 24 sutka nposoaa [13J1 mau [13B 0,51 mMm.

Brnipoucm, MOXHO M3rOTOBMTE CHAOBOIH TpancdopMaTop H CaMOCTOS-
TeabHo. Ero maWubie cnepywoumue: marauronposox u3 maacruH LI-40,

115



ronmuHa nakera 50 MMm. Ceresas oOMOTKA copepXHuT 526 BHTKOB NpoOBO-
ma [19J1-0,51, noswmmaomas (aHoguas) - 730 BHTKOB C OTBOZAMH OT
690-ro u 710-ro BuTkoB nposoma I[13J1-0,27. OTBOogm MOryT MOHA-
noOKThCs, yTOOB TOYHO MOAOGpPaTh 3HAUEHHME BHIMPIMIAEHHOIO HAMpH-
XKEHHS Ha BBIXOgE (UAbTPa BHRNPAMHTENS, MOCKOJBKY OHO MOXET
pasuutbed Ha 10...30 B B 3aBHCHMOCTH OT THITA MPHMEHEHHOTO KPOCCENTS
H €10 AKTHBHOMNO CONMPOTHBJIEHHUA .

HaxkanbHas oOMOTKA s BCEX YeTHpPEX OKOHEYHHX Jamm umeer 17
BUATKOB nposona [13J1 1,0, nna namn dazounsepropa - 16 BUTKOB npoBo-
aa I13J1 0,44 n ang kaxnoit M3 AByX MEPBRIX (BXOOHBIX) jaammn - no 15
BUTKOB nposoaa I12J1 0,44 mm.

JPOCCEJIA OUIIBTPA

YuTaresn, BEPOSTHO, yXe 00paTHIN BHHMAHKE HA TO, YTO BO
BCEX OMUCAHHHIX BHRIMPAMHUTEASX PeaH30BAHH QUABTPH C JPOCCE/IAMH,
HACTPAaHBACMBIMH B PE30HAHC HA yABOCHHYK yactoTy cetu (100 I'm). Dta
Mepa 3HAYMTENBHO yBemnuuBaer 3ddexkTrrHOCTh paboTe duabTpa, uTO
MO3BOJISET MCMOMB30BATh APOCCENH C MEHBIIEH, yeM OOBYHO MPHHATO,
HHAYKTHBHOCTHIO 06MOTKH. HOBTOMy 0KAa3nBAEeTCHd BO3MOXHBIM OTKa-
3aThCH OT CAMOCTOSITENILHOIO M3TOTOBJICHHS KPOCCENEH M MCTIONB30BATH
Hal’l60.ﬂ€€ MOAXOASAIIHE OT CTAPHX JIAMINOBHX PaagHONPHMEMHHKOB H TE-
seBu3opoB. OHM, KaK NpaBWIo, PacCUMTaHH HA paboTy moa Hanps-
xenunem 220...270 B npu Toke B 50...150 MA.

JIro6oit TaKoii APOCCENb MPAKTHYECKH MOAXOINT KO BCEM OMTHCAHHBIM
YCHJIMTENSM, 33 HCKJIIOUEHHEM MOLIHOTO OKOHEYHOro Ha TPHOIAX, MOC-
KOMbKY TOMHHN MOTPEOAIEMBlit HM OT BHIIPSAMHTENS TOK TIPH JHOOBIX
OKOHEUYHBIX saMnax npesoaimaer 250 MA npu MmoHosapuante ¥ 0,5 A npu
crepeo. s 3TOrO yCHIMTENS MOTYT MOXOHTH TOJIBKO JPOCCENH OT Te-
aepusopos KBH-49 unn YHT-47 ¢ akTHBHEM compoTuBicHHEM 85 u 47
Om cootserctBeHHo. Ecu ycunurens crepeodOHHYECKHI, TO MHUTAHHE
KaXJ0ro KaHa/ia JO/KHO OCYLUECTBIATHCH uepe3 COOCTBEHHB I QHABTP C
OTAECJIbHBIMH APOCCENAMM.

YCUJIUTEJIb 3APABOTAJL
4YTO OAJBUIE?

Ho Bot, HakoHewl, mo3anu Heaeau (4 MoxeT O6HTb, ¥ MECALB)
kponotausoro Tpyaa. M Hacran nonroxnaHHeii geHs. YcowinTenp 3apa-
6oTan, W nNpUTOM MMEHHO TaK, KaKk M JoJxeH Ows 3apaborath, -
omauuno. OueHb CKOpPO BBl yOemMTECh, UTO MPH CAMOM TIPMIMPUHBOM
OTHOLUEHHM K YCHJIMTENIO HEJIb3S NMPETbIBHTE HMKAKMX TIPETEH3UM: BCE
napamMeTphl, Ha KOTOPBIE OH PACCUMTAH, OJMHOCTHIO PEATN30BAHE.

Ho o3Hauaer nu 3710, YTO AEUCTBHTENBHO NOCTUIHYT NPENET BO3MOX-
HOTO M YTO YXKE HHUYETO Henb3d M3MEHMTh K ayumemy? OrHions Het. B
JEJIE COBEPUICHCTBOBAHMA JI000r0 pagHoannapara npeaenos ONTh HE MO-
XKET, OCOOCHHO 18 HACTOSINMX PATHONIOOUTENEH - JIOAEN MBITIUBHX H
TBOpUecKkHX. M 306Ch MOXKHO HAMCTHUTL HECKONBKO HAMPAaBIEHHIA.
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IlepBoe 3aKkJI0OUYEHO B AAJIbHEHNIEM COBEPIICHCTBOBAHMU CAMOTO
ycunurend. Crenyer OTMETHTh, YTO YAYYIDMTH MOKA3aTENH TOMO
YCHIMTEA, KOTOPHI B M3NOTOBMJIM MO NPHBEAECHHBM ONMCAHUAM, BT
JIM yOAacTCH: €CJIM Bhl TIIATENBHO M NOOPOCOBECTHO MPOOENAny BCE, YTO
6BUTO PEXOMEHIOBAHO TI0 H3rOTOBNEHMIO TpaHcdopmaTopos, noabopy ne-
TaJied U OCOOCHHO TI0 PETYJMPOBKE M M3MEPEHHUSM, TO 3HAYHT, YTO M3
yCHIMTENS "BRIKATO" BCE N0 TIOC/IEAHEN KATUIH.

Monepuu3auus yCMAMTENS HE TONLKO BO3MOXHA. Ho M Bmosme
onpasnaHa, 0COGCHHO €CJIM BB BHIOpAIH IUIS HAYAIA OOHH M3 YTPOMIEH-
HBIX BADHAHTOB, HANPHMED, HE BBOAKIH B KOHCTPYKIHIO KJIAHT-PETHCTP,
MM OTPAaHWMYMJIMCh ABYMS perynsatopaMu TemMOpa BMECTO YETHIPEX.
Teneps camoe BpeMs BBECTH 3TH "H3/HMIIECTBA" B BAII YCHJIMTENb.

Bnonue JAOTTYCTUMO 3dMCHHUTH OKOHCYHHIC JIAMIbI 60HC€ MOIIHBIMH,
€C/IM BaM YAAN0Ch, HAKOHEL, HX MPHOOPECTH WJTH €C/TM BHIXOAHAS MOII-
HOCTB BALIETO YCHJIMTENS KAXETCH HENOCTATOUHOM. A MOXeT OMTh, BHA-
yase, A1 Npodsl, BH OrpaHMYMJIHCh H3TOTOBJIEHMEM ONHOKAHABHOIO
BapHaHTa, TAK YTO EPEX0x K CTepenpOHHH - ouepeaHas 3anava.

Hpyroi myTb COCTOMT B OTKa3€ OT ONHOKAHAJILHON CXEMB YCWIEHNS H
3BYKOBOCITPOM3BENCHHS H NMEPEXOAY HA MHOTOKAHAJIBHYIO (018 Havyana -
ABYXKAHAbHYIO) . MBI yXXe rOBOpWIM, YTO NPH MOJIOCE TPOMYCKAHUS BCE-
ro Tpakta ot 20 I'u mo 20 x['u "nepexpwmiTe nuanasoHa” COCTABASET
1:1000. 3To oueHn Gonbluas, MPOCTO OrPOMHAs BesTMuMHA, BenomuuTe
IS CPAaBHEHHMS, YTO B JIIOOOM BCEBOJHOBOM DAafMONPHEMHHKE BECh
PanMOBEIIATEABHLIN N¥ana3oH (OH Haxogutcs B npexeaax ot 150 k' Ha
IVTMHHBIX BOAHAX M a0 100 MI'u na YKB) cocrapasger mo mepekpuiTHIO
MCHBIIYIO BenMuMHy, Bcero 1:666. M1 tem He MeHee 2TOT AvanasoH
pasbuT KAK MHHMMYM HAa YETHpE OTAENbHBX nuanasona: [IB, CB, KB u
YKB. Ilpu oTOM creayer yuuThiBaTh, YTO 3HAYMTENBHAH 4YACTh ITOrO
ananasona (ot 20 xo 64 MI'u) BooOme He MCMOAB3YETCS A9 BEWAHHUS.
Takas pa36rBKa HA MOAAMANA30HLI BHI3BAHA TEM, UTO CJIMIIKOM YX pas3-
HBIC YCJTOBHS pabOTH MTPHEMHOM YACTH CXCMBI HA PA3JIMYHBIX YacTOTaX.

B HHM3KOYACTOTHOM YCHNHTENE ACHCTBYIOT TE XK€ 3aKOHH, HO CCTh
CBOs crieunduKa yCwieHUs Ha pasHBIX yacToTtax. J1ocTaTouHo ykasarth HaA
oxnH (HaKT: MHIYKTHBHOE CONPOTHB/IEHHE MIEPBNYHOM 0OOMOTKH BHIXOXHO-
ro TpaHcgopmaropa ¢ UHTYKTHBHOCTBIO L = 40 T'n Ha uacrore 20 I'y coc-
taBaser 5 xOm, a Ha apyrom kpawo paGouero puanasoHa (uacrore 20
k') - yxe § MOM! Pasunua, samerste, B 1000009, ! A Ml XOTHM, YTO-
Ol 2TOT TPaHCHOPMATOP ONMHAKOBO pabOTaN HA BCEX YAaCTOTAX.

To e OTHOCHTCHS M K BIAMAHMIO Da3NHYHHX MApPasHTHHX (TOYHEE
CKa3aTh - HEM30EXKHHIX) EMKOCTCH MOHTaXa, MOJEH PAacCesHMs TPaHC-
dopMaTopoB, MEXKINEKTPORHNX eMKocTeH namn. Ecin B HHXHel yacTH
pabouero puanazona (ot 1000 IN'u # HUXe) UX BAMSHHE MTPAKTHYECKH HE-
omyTHMO, TO HA vactorax ewime 10 k[ OHM CTAHOBATCH TMOJHOMpPAB-
HEIMH ¥ Oc3pazgenbHEMM "X03d€BaMH”’ CXEMBI, CO3JaBas HEMpENCcKasye-
MBI€ TIOJIOXKHMTCABHBIC H OTPHLIATE/IbHEIE 00paTHHIE CBA3H, KOTOPHE MOTYT
TIOJTHOCTBI0 HAPYIIHTh HOPMATBbHYK pabory yCHAMTENS M OaXe TNpeB-
paTHUTh €10 B TEHEPATOP. ,

M 3pech npocMaTpHBAETCS TONBKO OXHO DEUIEHME: Pa3NeJNTbh BEChH
HH3KOYACTOTHHI} CNEKTP MO MEHBIIEH Mepe Ha ABa B 00paboTky Kaxmoi
YacTH CNeKTpa MOPYYHTh OTACABHBIM YCHAMTENAM, Mbl xe rosopum o6
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5TOM, TIPENOJNAras, YTo paauomobntens, coOpaBUIMii OAMH M3 ONMUCAH-~
HBIX 3[€Ch YCWIHTE/NEH, B JANbHEHIIEM CMOXET MCNOJb30BATH €I0 B Ka-
YecTBEe HH3KOYACTOTHOIO, a s pabOTH € BEPXHMM y4YacTKOM ChEKTpa
MOCTPONTDb JONOAHHTENbHBIH, BHICOKOYACTOTHBHIA KaHAA, HArpy>KEHHBIH
HA CBOY JOMOJIHATENBHBIE BHIHOCHRIE TPOMKOTOBOPHTEIH.

Ho camoe yBiekaTtenbHOE M HEM3BEOAHHOE MOMKHAAET MBITIHBHX M
n10603HATENBHIX PaTHOMIOGHTECH HA TPETHEM TIYTH - TIYTH, KOTOPOMY
B OCHOBHOM M TIOCBAINCHA 3Ta TJaBa. JTO CBA3aHO ¢ TeM, uto Y3Y u
aKyCTHYECKAasi CHCTEMa, HA KOTOPYIO OH paboTaer, He ABA OTAENBHBIX YC~
TPOMCTBA, 4 ONHA €AMHAA CHCTEMA, 3BEHbS KOTOPOM CBA3AHBI MEXAY CO-
60if HEPA3PHIBHO, KaK ABA CMEXHHIX KACKAAa B CXEME yCHIMTENS,

JI1060i1 Y3 BmpaGaTHiBaeT Ha BHIXOAE CHIHAJ C ONpPENCACHHBMH 3a-
paHee mapaMeTpaMi, Ha KOTOpPHIE TOAKAIOYaeMast aKyCTHYEeCKas CHCTEMA
B MACANbHOM CAy4ae BOOOIUE HHKAK HE BJAMSCT, a-B XYALWIEM C/yyae
camxaet KIIJ ycunuTens v yBeJIMUMBACT HEMMHCHHEE HCKAXKCHHS MPH
HEONTHMAJIBbHOM COIVIACOBAHUH.

B cBoto ouepenp, HH OOHMH YCHAHTEND HE MOXET TOBJMATh HA TIOJIOCY
BOCNPOM3BOAHMHBIX aKyCTHYECKO#H CUCTEMOM 4acTOT, €€ HEPABHOMEPHOCTD
M HETWHEHHHE MCKAXXEHWS, CO3AaBacMeuie m3jyuarensamu. Ecaum npen-
CTaBUTH Ce6e KOMIUIEKC YCHINTEND + AKYCTHUECKAS CHCTEMA KaK EqUHYIO
CHCTEMY, TO OKAXETCH BO3MOXHBIM OCYLUECTBUTh HX B3AMMHOE BIAHSHHE,
OXBATHB BCIO CHCTEMY LICTIBIO OTPHLATENbHBIX M MOJIOXHTENBHBIX 00paT-
HHIX CBS3¢i C ONMpEACTICHHHIMH 3alaHHEIMM TapaMerpaMu. B uem xe
"u3tOMHHKA" 21Ok uacH? Ilng OTBETA HA ITOT BOMPOC TPHMAETCH CHOBA
BEPHYTHCA K TEODHH. '

H3secTHO, YTO MI000H rPOMKOrOBOPHTENb NpEACTaBAsSeT CO00M I/MeK~
TPOMEXaHHYECKYIO CHCTEMY, SJIEKTPHYECKAA YaCTh KOTOPOH ONpenenser-
€S MHAYKTHBHOCTBIO 3BYKOBOH KaTYIIKH, €¢ aKTUBHBIM CONMPOTHB/IEHHEM
M napaMeTpaMH MarHHUTHOIO MO, B 33230p€ KOTOPOTO KaTyIIKa nepeMe-
maerca. MexaHuWueckas uYacThb CHCTEMB XapakTEpPH3YeTcss Maccoit
anuddy3opa, XECTKOCTBIO €ro TOABECKHM, HHEPLWECH BCei TIOABMXKHOM
CHCTEMBI, MIOMAABIO u3ayueHus auddysopa. JonosHuTebHOE U BECHMA
CYIECTBEHHOE BANSHHE HA MEXAHWUYECKHE XaPAKTEPHCTHKH aKyCTHYEC-
KOW CUCTEeMBI 0Ka3nBaloT (hopMa M pasMepnl PyTasdpa, ABAKIOILETOCH IK-
paHOM, MPEeAOTBPAMAOMIMM WA CHHXAIOMMM CTENEHD "aKyCTHYECKOro
KOPOTKOI0 3aMBIKAHMS" MEXAy (DPOHTAJIBHOM M THUILHOH CTOPOHAMH
nuddy3opa nanyvarens.

Hekoropnie U3 3THX nmapaMeTpoB HEM3MEHHB! Y 33JI0XKEHB B KOHCT-
PYKUMM H3ayuaTens (HanmpuMmep, akTHBHOE CONPOTHBJICHUME KATYIUKH,
Mexaunueckas macca gudppysopa, XKECTKOCTh €ro MOABECKH M T.M.).
Ilpyrue MOryT HEMPEPHBHO MEHATHCA B Tpouecce paboTH TPOMKOrNo-
Bopurens (HanpuMmep, HHAYKTHMBHOCTD KXATYIIKH, €€ pEaKTHBHOE
conporusncHue). KpoMe TOro, BCs CHCTEMA MMEET MHOXECTBEHHRE COO~
CTBEHHHIE JJICKTPHUCCKUE H MEXAHNYECKHE PE30HAHCH, NPOSBIASIOLIHECS
B pa3HOM CTENEHH HA Pa3HHX YacTOTaX, KOTOPHE MOTYT OHThH MPHCYLIH
KaK JAHHOMY THIY H3/IyyaTesiel, TaK M KOHKPETHOMY 3K3EMILIApY.

3tn akTOpsl AENAIOT YACTOTHYIO XAPAKTEPUCTHKY M3NYyYEHHH TIO
3BYKOBOMY HaBJICHHIO B 3HAUHTE/JILHOK MEPE HEMPEACKa3yeMOH H HEpaB-
HoMmepHoi. Kpome Toro, ue ciaeayer 3a0mBaTh, 4TO rPOMKOIOBODMTEND
NpencTaBager cofoit HENMHENRHYIO CHCTEMY, B KOoTOpo# ¢opma mporeka-
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0Wero Yepe3 Karyluwky TOKA 3BYKOBOM YaCTOTH 3HAYMTENBHO OTJAHYAET-
Cst OT POPMBI IPUIOXKEHHOIO K HEH HANPSXKEHUS. A Beb MMEHHO OT ¢op-
MBI M 3HAYEHU S ITOTO TOKA 3ABUCAT MeXaHuueckue konebauus qugdyso-
pa. IToaroMy kak Obl Mbl HM CTapasHCh JIHHEAPH30BATh OPMY TIPHJIO-
KEHHOTO K TIPOMKOTOBODHUTENI HATIPSKEeHHst, (OpMa TOKA B KATYIIKE
HaM HENoABNACTHA.

CogrceM MHOE [en1o, eCIM Mbl HMEEM Hanpsxenue, gopMa KOoToporo B
TOYHOCTH TOBTOpsAET POpMy TOKa B Katywxe. Toraa 3ro HanpsaXeHUE B
BHAE OTPHUATENBHOM OOPATHON CBS3M MOXHO OBLIO BBECTH B CXEMY
YCHITUTC/IE M TaKHM 00pa3oM BO3AEHCTBOBATH HA MPOLIECC MCXAHMUECKHX
xonebanuit nudpdysopa, ycTpaHss BHOPOCH M NPOBABLl B YUACTOTHOM Xa-
PAKTEPUCTHKE H3TYYCHHS,

K cuacteio, Takas BO3MOXHOCTH cyiwiecrByer. IIns ee peanusaunu
NOCTAaTOYHO BKJIIOYHTH NMOCACAOBATENBLHO C TPOMKOTOBOPUTENIEM CO CTOPO-
HBl €10 333¢MJIEHHOrO KOHLA aKTHBHOC GE3BHAYKLMOHHOE (HEMPOBONOY-
HOE) COMPOTUBJEHHKE, cocTapasiomee 3...5%, oT MoAHOro COonpPOTHRIEHUS
3BYKOBOM KaTywku. IS 4eTHIPEXOMHONO FPOMKOTrOBOPUTENIS 3TO €OC-
taBut (,15...0,2 OM. Bo3aMoXxHO, yTO HAUTH TAKOW PE3UCTOP OKAXETCH
HempocTo. B aToM ciyvae ero MOXHO 3aMEHHTh HEGONMBIUMM OTPE3KOM
BBICOKOOMHOFO MPOBOAA W3 KOHCTAHTaHA, HUXPOMA, MAHTAHHHA,

IIpu paGore rPOMKOrOBOPHTENS YEpE3 JTOT peauctop Oymer mpore-
KATh TOYHO TAKOW XK€ TOK, YTO H Uepe3 3BYKOBYIO KaTYIUKY, W, CJIEXOBA-
TEAbHO, HA HEM OYAET Magath HANPAXEHKE, (POPMA KOTOPOTO B TOUHOCTH
nopTopger (opMy TOKAa, YTO HAM H TpeOOBa/NOCh. ITO HANpSXKCHHE
obpaTHoi CBI3M HEOOXOXMMO BEPHYTh B YCUJIMTENb OTAENBHOM He-
3aBHCHMOI JBYXITPOBOJHOM JIMHHEH M TIONATh HA BXOA OKOHECYHOIO Kac-
Kaja, NpeaBapuTensHo cHOPMHPOBAB € [OMOMBIO CHELUMANBHOIO XO-
NOAHHTENBHOTO WIHPOKOMOAOCHOIO YCHAMTEABHOTO KacKaZa HYXHYIO
BEJIMUHMHY M TIOJIAPHOCTD CHrHana o6paTuoit cegsu. Mcrons3oBats B Xa-
YeCTBE HYJIEBOIO MPOBOAA TOT, YTO HAET OT BHXOIHOINO TpascdopmaTopa
K JUHAMMKAM, HEJOMYCTHMO, TAK KaK N0 aKTHBHOE COMIPOTURJIEHHE TIPH
JOCTATOYHO ANTMHHON COCOMHMTENbHOU JuHWH (2...5 M) couaMepuMo ¢
COTIPOTHBIEHHEM 100aBOYHOIO PE3UCTOPA.

Or1o obmee onucauwe ¢Gu3uKM mnpouecca. Ho MBI He craHeM
NPUBOAMTH MOAPOOHHE NAHHBIE O €10 CXeMHoM peanudauun. [Tycrs kax-
IB, KTO 3aX0YET MOJIKCIEPUMEHTHPOBATh B DTGM COBCEM HOBOM HANpas-
JICHMH, HANXCT CBOE PCIICHUE.

B KoHUE KOHLUOB, IIeNIb ITOH KHHIH HE TIPOCTO OMMCATh KOHKPETHBIM
YCHJNTENb 18 NOBTOPEHUS, @ NOOYauTh pagnoniobuTeneii K TBOpUECKo-
My TIOMCKY, TIDWBMTh BKYC K CCPbE3HOH HCC/ICAOBATENbCKOM pabore,
pe3yabTAThl KOTOPOH MPUHECYT Hen3MepuMo oabule pagocTH, 4eM BO3-
MOXHOCTh TOC/TY1UATh BHCOKOKAYECTBEHHOE 3BYUaHHE YCHIIUTENS, MYCTh
AaXe ¥ CO3MaHHON0 CBOKMHU PYKAMH, ;

Ho yto6si unTaTe b HE TIOAYMAJ, UTO ITO HATIPABJEHHE He BoJee ue
KpaCHBHIH TEOPETHYECKMH M3BICK, COO0MIAEM, UTO HA OJHOM M3 ONMHCAH-
HbIX B KHHIeé YCHJIMTENEH (HEBAXHO KAKOM). ABTOPOM HCMONb30BANCA
ONMUCAHHHIA CMOCOO MOJMyYEHUd 3NCKTPHUECKON OOpaTHOM CRA3M MEXIY
TPYNNO¥ rpOMKOTOBOPHTEACH H OKOHeuHbIM KackanoM Y3U man mpeBoc-
xonHee pesynpratel. Ha puc. 56 mpuBemeHH aBe YacTOTHHEC Xapak-
TEPHCTHKH ITOM aKyCTUUECKOM CHCTEMBI TI0 3BYKOBOMY ABJIEHHIO, TOAY-
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Puc.56. YacToTHas xapaKTEPUCTHKA PEaIbHOM AKYCTHYECKOM CUCTEMbI COBMECTHO € YCHITHTE -
JieM, oxpadeHnbie obieit uenbio obpaTHOM CBA3M:
a - Gea obpaTtHoit CBsiaK; 6 - ¢ 06paTHOI CBA3LIO

YEHHBIC TTPH UCTILITAHUSX, ITPOBOJMBIIMXCS B OJCKTPOAKYCTHYECKOM J1a~
6opatopuu MTYCH. Ha pucyske cruiourHoi auHHei u3obpaxeHa uac-
TOTHAas XAPAKTCPUCTHKA aKyCTHYECKOW cucremnl Oe3 obpaTHoM cB#3M,
IITPUXOBOH - ¢ OOpaTHOH CBA3bl0. PedynbraTtel He TPeOYIOT KOMMCH-
TapHEB.

AKYCTUYECKAS CHUCTEMA
OJId CAMOCTOSATEJIBHOTO
HU3rOoTOBJIEHUA

Ceituac B npogaxe (mo KpaiHei Mepe, B KpyNHBIX ropoaax)
MOHO TIPHOGPECTH camMbie pa3HOOOPa3HbIE MO MOLHOCTH, KOHCTPYKIIHH,
raGapuTHHIM pa3MepaM M CTOMMOCTH aKyCTMYECKHE CHCTEMBI
NPakTHYECKH Ha JI000i BKYC, HAUMHAS OT MaiorabapuTHeX 0o0OBEMOM B
2...3 nM3 no nanoabHbix o6beMoM cebie KyGomerpa. OaHaxo y noxaras-
jo1ero GOTBIUMHCTBA ITHX CHCTEM €CTh OIMH OOBEIMHSIOIIMN MTPU3HAK:
BCE OHM KOMMPECCHOHHONO THNA. DTO 03HAYaeT, 4To MyTAsp aKyCcTHUCC-
KO#M CHCTEMBI HAMIYXO 3aKpHT M nuddy30p rpoMKOropopuTesia paboraer
KaK MOpLICHb, LMJAHHAD KOTOPOrO MMEET BHYTPH HCH3MEHHBIH 00beM 3a-
KJIOYEHHOTO BO3ayXa.
Bce KOMNIPECCHOHHBIE CHCTEMBI MMEIOT psijl GECCNIOPHBIX TOCTOHHCTB,
CPEaN KOTOPHX BaXHEHIIWMH SBJSIOTCS CJICHy IOLIMCE:
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1. TToHOCTBIO UCKJTIOYEHO AKYCTHYECKOE KOPOTKOE 3aMBIKAHUE MEXIY
(bpoHTAILHOM ¥ THUILHOH CTOpOHaMH auddy30pa rPOMKOrOBOPHTENS, YTO
YBEMUHBAET OTHOCHTENBHYIO (HO He abCoUiroTHYIO!) OTAAuy Ha KPaWHUX
HHU3IIKX YaCTOTaX M, CJIEAOBATE/IBHO, YMEHbIIAET O0LIY 0 HEPaBHOMEPHOCTh
YaCTOTHOM XapaKk TEPHCTHKH 33 CYET ITOH YaCTH CIICKTpa.

2. 3a cuer Toro, uto Audby3s0p paboTaer Kak MOPUICHb B 3aKPHITOM
LUIMHAPE, PE3KO BO3PACTAET CONPOTHBICHHE BHYTPEHHENO 00beMa BO3-
ayxa B QyTaape, YTO NPUBOAMT K OLICTPOMY 3aTYXaHHIO CBOOOAHBIX KO-
nebaunin andpyszopa, a ITO IKBMBAJNEHTHO yBeauwueHuw aktopa
JeMripupoBaHHA. ’ -

3. Brarogaps yBeIMUCHMIO M3JYYEHHMS HMXKHMX uacTtoT (cMm. m. 1)
YAAETCH CYUIECTBEHHO yMEHBIUWTh rabapuTHeHe pasMmepsl yT/iapa npu
COXPaHEHHH KauecTBa 3ByYaHus B 6aCOBOM perucrpe.

OnHako, KaK NPHHSTO TOBOPHTH, GECIIaTHHIM OBIBAET TOJMBKO CHIP B
MBIIIENOBKE. 34 BCE OCTANBHOE MPUXOAMTCH MAaTHThR. B cayuyae komim-
PECCHOHHBIX aKYCTHUECKHMX cucTeM nnartoi sisasercs ux KI1M u, creno-
BaTENBLHO, MICKTPHUECKAs] MOIHOCTh, KOTOPYIO HEOOXOAMMO MOABOOUTH
K CHCTEME [/15l TIO/TYYEHMS IOCTATOUHOM IPOMKOCTH 3BYUYaHHS,

YuraTenn HaBepHaka oOpamanu BHMMAaHHE Ha TO, 4TO Y
GOIBIUMHCTBA COBPEMEHHBIX MEPEHOCHBIX M KOMMAKTHHX NMPUEMHHKOB,
MAarHUTOJI, 3 TAKXE Y X ABTOMOOHIBHHX O/TH3HELOB PErIAMEHTHPYETCS
nacnoprHas seixogHas Momuocth B 50, 60, 100 u npaxe 300 Br! Mexny
TeM abCoIFOTHOE GONBUIMHCTBO CTAPHX JAMIOBHX PAaXHONPHEMHHKOB H
PafMos aXe CAMOr0 BHICOKOTO KNacca MMENO BBHIXOAHYX MOIIHOCTH B
10...20 pa3 Menbwryo. Hanpumep, y KOHCONBHOM CTEPEOPANHMOIBLL BHICLIE-
ro ksacca "CumdpoHus" BBIXOAHAS MOLHOCTH KaXA0N0 KAHANA HE NPEeBbI-
wana 6 Br, nepeoksaccHbie HacTonbHbie npueMHMKH "JlatBua", "Mup"
"T-689" uMen# BHIXOOHYIO MOLIHOCTE 5 BT, XOT# NpH 3TOM rpoOMKOCTb HX
3Byuanus ObLIA OTHIONb HE MEHbIIE, a CKOpee Goblle, YEM Y CErOTHALI-
HEH aBTOMArHNTO/IH C MAcnopTHOM MowHocThI0 2x30 BT.

B uem xec aeno? A mesio B TOM, YTO IO Hayasaa MMPOKOTNO pacrlpocTpa-
HCHHS TPAH3HCTOPHOH PagHOANNAPATy Phi B KAYECTBE AKYCTHYECKMX CHCTEM
NPAMEHSATHCh HE KOMIPECCHOHHBIE, 4 MCKIIOUHTENBHO OTKPHITHE HU3Tyua-
TEJIM, T.C. TAKME, Y KOTOPHIX ThUIBHAsS CTopoHa amddyzopos rpoMxoro-
BOpHTENIEH Ccoo0WAnack C BO3AYWHBIM OOBEMOM MOMEWIEHHS uepe3
nepOpHPOBAHHY0 3a[HIOI0 CTEHKY (yTaspa. M xord Takme OTKpPHTHE
aKYCTHUCCKME CHCTCMBI HE MMC/H JOCTOMHCTB KOMIPECCHOHHBIX CHCTEM,
OHM TEM HE MeHee O00ECTIeYMBA/IM MPEKPACHOE KAUECTBO 3BYUYAHHS TPH
3HAYHTEIBHO MEHBILEH TIOABOAMMON 3/ICK TPHYECKON MOLUHOCTH.

CpaBHCHME IBYX THMOB aKYCTHUECKUX CHCTEM MPHBEAEHO ISl TOTO,
uTOOB pagHoONIOOMTENh CMOr CAC/IATh MPAaBHIbLHBIA BbiOOp. Jlesi0 B TOM,
YTO CEMOMHAWHAS HOMEHK/IATYPA MOIHBIX OKOHCYHBIX TPAH3UCTOPOB fa-
€T BO3MOXHOCTD TTOJyYHTh HEHCKAXKEHHYIO BLIXOIHYIO MOIHOCTE B 50 1
100 Bt npu uckmountensHo BbicokoM KIT[I, mockonbky cneumaibHbE
CXEMHBIC PEUICHUA TIO3BOJISIOT ITHM TpaH3ucropam paborars B xyiacce B
NpakTHYECKM 03 3aMCTHHX HEIMHEHHBIX MCKaXxeuwii. B atom cnyuae
HCTMOb30BAHME KOMMOPECCMOHHBIX aKYCTHYECKHX CHCTEM HE TOJIBKO BO3-
MO>XHO, HO ¥ BITOJTHE OMpPaBAAHO.

Hraue oOcrouT meno ¢ namnopuiMH ycunautensmu. CoBpeMeHHBHIE
JIAMNOBHIE OKOHEUHbIE KAaCKAAB MOTYT paboTaTh TO/ILKO B UMCTOM KJiacce A,
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D10 HeoOxXoxuMO, uTOOB OOECmEYHTh TMPHEMJIEMBI YPOBEHb KO-
a¢bnumenTa HeaHHEHHBX UcKaxeHuit. Ho 3T0, kak M3BeCTHO, caMbIid
HEIKOHOMMUHBIH pexuM. KpoMe Toro, MODHbIEC OKOHEYHHIE JIAMIH NOT-
pebasioT GOMBIIONH TOK MO LENM HAKAIA, TI03TOMY OKA3BBAETCS, YTO 4a-
Xe npHu BeixogHOi MomuocTH 10...15 Bt ycuautens notpebaser ot ceTH
cebiie 100 Br.

SCHO, YTO CO3AABATH JIAMMOBHIH YCHIUTEND C BHIXOXHOW MOLIHOCTHIO
100 Bt u Sonee ans HOPMAIBLHOM PACKAUKH AOCTATOYHO MOLIHOM KOMII-
PECCHOHHOH CHCTEMB MpOCTo GeccMbiC/ieHHD: OoH OymeT moTpebasth oT
ceTH He MeHee 1 KBT M COOTBETCTBEHHO BHIOEAATh TEM/Ia HAPABHE C YTIO-
TOM HJTH 3/1EKTPOTLTATKOIM,

Orciopa ciiepyeT, YTO AJIS JIAMITOBOIO YCHIMTE/S MPEANOUTHTEThHEE
aKyCTHYECKasi CUCTeMa OoTKphitoro Tvna. Ho MMEHHO Takue cucTeMHl ce-
FOJHS HE BRHITIYCKAET NMPakTHYeCKH HHU oaHA ¢upma HU B Poccuu, Hu 3a
pybexom. Yto xe ocraercs nenath untaremo! EMy ocraerca nocTpouTsb
TaKYI0 CHCTEMY CAMOMY.

Ilng Tex, KTO HMKOrAA 3TOro He AeNaj, coo0mAeM, YTO 3TO BOBCE HE
TaK NPOCTO, KaK MOXET MOKA3aThCA CHAYAIA, H YTO MOCTPOMTE BHICOKO-
KAUYCCTBEHHYIO AKYCTHYECKYI0 CHCTEMY HHUYTb HE MPOLIE, YEM BBICOKO-
KaueCcTBEeHHbIH ycunurens. [103TOMY npuBeseM He TOABKO mHogpobHoe
OTIHCAHME OJHOH M3 CHUCTEM (JAJIEKO HE CAMOWM CJIOXKHOM), HO W CONpO-
BOOHM €ro NOSCHEHUAMHM ¥ KOMMCHTAPHAMH, KOTOPBIC MOMOrYT rPaMOTHO
TONOMUTH K BHIOOPY THMIIOB TPOMKOrOBOPHTEICH, ONPENCICHHIO (hOPMHE M
pa3Mepor pyTNAIpa H KOHCTPYKLMOHHBIX MATEPHANOB AJS €€ H3rOTOB-
JIEHHS.

Hauunats KOHCTPYMpPOBAHMC aKyCTHMUECKOH CMCTEMBI CAEAYET C 3a-
OaHWS OCHOBHBIX NApaMeTpoB. [JIaBHEMM MoKasatensMH Joboi
aKyCTHUYECKOM CHCTEMBI IBJISTIOTCH:

1. PeanbHo BOCTIPOM3BOAMMEI QHAMA30H YACTOT MO 3BYKOBOMY AaB-
JIEHHIO.

2. HepaBHOMEpHOCTb YaCTOTHO#M XaPAKTEPHCTHKY B JTOM AMAMNA30HE.

3. PeanbHas BenMuHa 3BYKOBOIO JABJACHHS.

4, KoabdHumHeHT HETHHEHHBIX HCKAXKCHH.

5. IorpebnsemMas MOMHOCTb 3BYKOBOIO CHIHAJA.

C 3TuMM mapaMeTpaMM HanpsaMyl CB93aH BHOOp TMMOB M YMCia
TPOMKOTOBOPHTENCH, CIOCOOHBIX PELIMTH OTY 3amauy. 3mech CHOBA TOT-
pebyercs HeGobWIOE OTCTYMIEHHE B 001aCTh TEOpHHM, 6€3 uero MHOroe U3
DaTbHEHIIErO PAcCyXACHHS MOXET OKAa3aThCs HEMOHATHHM. HauHem c
paccMoTpeHns pabore rpomxorosopurens. Ins addekTHBHOrO H3Ny-
YeHMS CAMBIX HHM3KMX 4acToT AM(PY30p rPOMKOIOBOPHTENS AOJIXKEH
MMETh MAaKCHMAJIBHO BO3MOXHYIO H3Ny4aollyl0 TIOBEPXHOCTh (MUTowanb
KOHYCa), PEaeAbHO MSITKY10 NMoaBecky (3MacTHYHB rodp H HEGONbLIY IO
YNPYrocTs MOABECKM), YTO BieueT 3a coboi aocraToyno Gonbiyio
WHEPUHMOHHOCTE BCEH CCTeMBb. BnpoueM, Ha HM3IIMX YACTOTAX AUATNA30-
Ha 3TO NMPAKTHUYECKH HE CKA3BIBAETCH OTPHUATCALHO HAa KAuyeCTBE 3BY-
yaHus 6aCOBEIX HHCTPYMEHTOB,

IOns >¢hdeKTHBHONO BOCNPOM3BEACHMS BHICHIMX 4acTOT JHANa3oHa
(Hauunas c 8...10 k['u) TpeGoBaHMS K rPOMKOrOBOPHTENIO MEHSIOTCH Ha
nporusononoxuue, Ouddysop Moxer 6uiTs HEGOMBIIOrO pa3Mepa, HO
0043aTe/IbHO XECTKMM: OUYEHb 4aCTO A/t AOCTHXXEHMS ITOM Leau GyMax-
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Huit auddyz0p MponuTHEAT GakeNUTOBHM JAaKOM, a y Haubonee mo-
porMx Mozened (MpeMMyIIecTBEHHO 3anafHbiX ¢MpM) AEeNaoT U3 miacT-
Maccel uau nerkoro mopana. ITogBecka kaTywkm gemacTcd XECTKOH M
MakKCHMaNbHO De3bIHEPUMOHHOM.

J[laxe cka3aHHOIO AOCTATOYHO, YTOOK MOHSATH, UTO AN dDdPeKTHBHO-
TO M3JYYEHHUS LIMPOKOTO CNIEKTPAa YaCTOT OXHHMM TPOMKOTOBOPHUTEC/IEM HE
oboiitieh. M neficTBuTenbHo, abconroTHOE GONMBIIMHCTBO IIHPOKOMOIOC-
HBIX aKYCTHYECKMX CHCTEM COCTOMT M3 TpeX M Gosiee pasHHIX M3/TyyaTe-
Jei.

Tlouemy u3 Tpex, a He aByx? [loToMy uTO XOpOLIMIT HU3KOYACTOTHLIM
TPOMKOrOBOPHTENb C HHU3KOH YacTOTOM COOCTBEHHONOD MEXAaHHYECKOTO
pe3oHaHca 3¢eKTHBHO M3NYUaeT JMUIL YAaCTOTH He Boiuie 4...60 kI'u, a
BHICOKOYACTOTHHIE TNOJIOBKH HauuHawT paborats c 8...10 xI'u, mosromy
CpEaHMIT yYacToK paboyero gHama3oHa rmonajgaeT B "30Hy nposasa’.

YTo0Bl 3TOT y4aCTOK 3aMOAHHUTh, OOBYHO B COCTAB CMCTEMBI BKJIIOYA-
0T TPETHH, WHPOKOINOJOCHBH IPOMKOTOBOPHTENL CPEAHEH MOLUHOCTH
(3...5 B1), x orHOocHTENBHO GonbmoMy Auddy3opy KOTOPOTO MPHKJIEEH
HeBOMbLION XeCTKHit KOHYC IUIS YNYyYLIEHHS M3yYEHHMd BHICOKHX yac-
tor. Ilpn 3TOM yxaeTcd HOCTMYBL IMOJOCH YAaCTOT Y TAKMX TPOMKOIO-
soputenci B nipenenax or 60...80 I'u no 10...12 kT'y, ¢ npuemaemon cre-
MEHbIO HEPABHOMEPHOCTH.

B BapuaHTe aBTOpa 5Ta KOHLEINUMS HALLIA BHPAXEHHE B BHOOpE
TPeX CTAHJAPTHBIX ITPOMBILLIEHHB X TPOMKOTOBOPHTENEM:

1. 6T'I-2 PP3 - B kauecTBe OCHOBHONO HH3KOYAaCTOTHOrO (roJioca ya-
cror 40...5000 T'u, wacrora cobcTeenHoro pesonanca 25...35 T,
HOMWHaNbHAasa MowHocTs 6 BT, monroe conporuenenve 8§ Om). Mcnonsb-
30BaJICA B CTepecpaguoie Brcero kaacca "Cumdponns”.

2. 4T'1-7 - B KayecTBE CPEAHEYACTOTHOTO "3amosHsIoWIero” (monoca
yacror 80...12000 T'u, uactora cobcreeHHoro pesdonanca 50...70 T,
HOMMHANbLHAS MOIHOCTEL 4 Br, nosHoe conporusnenue 4,5 Om).

3. ITO-3 PP3 - B Kauecrse BHICOKOYACTOTHOIO (mo/ioca 4acror
5000...18000 I'u, uacrora cobcreenHoro pezonanca 4500 I'u, HoMuHaEHAS
MomHOocTh 1 Br, monHoe conporusnenne (Ha uacrore 10 k) 12,5 Om.

BeposiTHO, uTO MpHOOPECTH CErOAHS MMEHHO 9TH TPOMKOTOBOPUTETH
HEBO3MOXHO. B 2TOM HeT HHYEro CTPaUIHOIO, TAK KAK HMEIOUIHECS B ITPO-
JlaXxe THIB HE TOJBKO HE XyXe YKa3aHHBIX, HO U HEPEAKO NMPEBOCXOAST
HX 10 OCHOBHHIM mokasatensM. BaxdHo saumb mnpu WX Bbeibope
NMPUAEPXMUBATLCH MPUBEAEHHBX COOTHOILIEHHH HOMMHAJIBHBIX MOLIHO-
creit (6:4:1) ¥ O BO3MOXHOCTH - OTHOIIEHHH MOAHBIX COMPOTHBJIEHMHA.
Camo coboii pasyMeeTcss, YTO HOMMHAJIBHAS MOLUHOCTH 3aMEHSIOUMX
IPOMKOTOBOPHUTENEHR HE MOXET GHTE MEHBIIIE, YEM Y PEKOMEHAOBAHHBIX.

Hy, a nns Tex, KTO HE HAMEPEH 3aHHMATBCS CAMOCTOSTEIbHBIMH pac-
YeTaMM M KOHCTPYHpPOBAHMEM, MPUBENEM noapobHoe onucanne Haunbonee
MpOCTOi, HO TEM HE MEHEE BNOMHE oTheyammein tpebosanumam Hi-Fi
AKYCTHYECKOH CTEPEeOCHCTEMEI, COCTOSIIEH U3 ABYX OOUHAKOBHX 10-BaT-
THHX KOJIOHOK - oﬁecneqnsamgmx ¢ GobIIMM 3aMacoM 03BYUCHHE NOMe-
meHus maom@aaso a0 50 M° M cnegManbHO NpeAHAa3HAYEHHOW AAd
ONMMCaHHOTO paHbmie crepeoycunurens 2x8 (10) Br.

Urax, HauueM ¢ yTnapa. J1ng ero w3rotosieHus notpebyerca xopo-
mas, 6e3 medekroB (Jyywse BCEro aBHALMOHHAA) hbaHEpa TOMIMHOM
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10...12 MM, TIIATENBHO BHICYLIEHHAS H HE KOPOOIEHHAd eloBast (B Kpaii-
HEM Cayyae - cOCHOBAast) aocka TomwmHoM 30 MM, snct daHepH
TOJUIHHOM 4 MM 1S 3aJHMX CTEHOK, TOHKAs JIACTOBAS PE3UHa (MOXHO
HCNOABL30BATh CTAPHE aBTOMOOWNbHBIE KaMephl), a Takxe 20 cneunans-
HBIX TPAHCMNOPTHPOBOUHBIX MPOKJIANOK-TLIAHLIETOR U3 PHIXJIONO KapToHa,
HCMONB3YEMbIX TIPH YMAKOBKE H NMEPEBO3KE KYPHHBIX ML, M XOPOLIHA
CTOJISPHBIM WIH Ka3€MHOBBIH KJIEH.

Kpome Toro, moHamoGATCs CrelHaipHbIE CTONSIPHHE M IIOTHHLIKHE
MHCTPYMEHTH A1 00paboTku nepesa (MpoaoAbHON PACHMIOBKH TOJICTOH
JOCKH, PacnuaoBKH (paHepsl, BHICTPYTMBAHMS, BHIPE3KHW OTBEPCTHM MO
TPOMKOTOBOPHUTENIM B nepegHei mocke v nepdopauuy Ha 3aJHHX CTEH-
Kax), 2 TAKXE MUPOKUE CTPYOLMAK MM BAHMBI /1Sl M3rOTOBJECHUS KJee-
HOTO NEPEAHErD MHTA.

Ha puc. 57 u 58 mawsi ueprexu ornenpHeix Aeraneit ¢byTaspa n ero
00IIMit BHA C YKa3aHHEM OCHOBHBIX pa3mepos. YTo kacaercd uncaa, dop-
MB ¥ pa3MEpOB OTBEPCTHH B MEPEAHEM LIMTE, TO OHM OyayT onpenensTh-
Cd  HCKJIIOYHTENBHO  rabapuTHHIMM ~ pasMepaMM  IPHMEHEHHBIX
panuomoOMTE/IEM TPOMKONOBOPHTENEH M HMX KOJHM4YECTBOM. Pasmep,
MPUBENCHHBIE HA PUCYHKE, COOTBETCTBYIOT TDOMKOTOBOPHMTENSIM THIIA
6I'’1-2 PP3 (umskouacrotunit), 4I'[1-7 (cpemneuacrorswit) u 1-3
PP3 (BHCOKOUACTOTHHIIA).

Cnenyer OTMETHTb, YTO NPH WCIOAb30BAHHH TPOMKOIOBOPMTEACH
NIO0BIX APYTHX THIIOB HX B3aHMHOE PACHOJIOXEHHE M KOOPAMHATH LEHT-
POB Ha MEPENHEM LIMTE NOAXHH OHTh COXPAHEHH TAKHMH, KaK YKa3aHO
Ha uepTexe. ECM BMECTO OAHONO BRICOKOYACTOTHOIO TPOMKOTOBOPHUTENS
OyAyT MCNONB30BAHB 71BA OAMHAKOBHIX, MX HAA0 pPa3MECTUTh PUOOM,
FOPH3OHTANILHO M CUMMETPMYHO OTHOCHMTENBHO KOOPAMHAT, YKA3aHHBIX
Ha ueprexe ans 1TI-3. Bxawouats ux mexay cobod Hamo nociaenoBa-
TENBHO U CHH(A3HO.

Hauwmuate pabory crienyer ¢ Hanbosnee CIOXHON M TPYHOEMKOM ee
YACTH - H3TOTOBJIEHMS nepenHero muTa. [I[uT 370T cCoOpan W3 OTHETBHHX
€I0BBIX MJIH COCHOBH X OPYCKOB, HApPE3aHHBIX U3 LENBHOM, XOpOLIO BHCY-
WEHHOH HEKOPOOIEHHOM MOCKH TomuMHOM He MeHee 30 MM (B CTpyraHOM
Buae). JJocky pacnMIMBAIOT BIONE HA OTHENbHHE OpycKH ceueHuem
30x30 MM u mmsoi 1,1 M (c TexHOMorMueckuM 3anacom). ITocne Twa-
TeNnbHOM 0OpaGoTku GpyckoB KpymHOM HaXmgauHOM Gymaroit M3 HMX C
MOMOLUBI0 CTONSPHOINO MM KA3eHHOBONO KJes CKIEHMBAOT AOCKY Heol-
XOAMUMOi WHPHHE (C HeDONMBIIMM 3anacoM) M, 3aXaB €e¢ B BAHMBI WJIH
CTPYOLMHBI, OCTABASIOT CYIUHTh HE MEHEE UEM HA HENEIO,

B 5T0 BpeMs MOXHO 3aHATbCH M3roToBJIeHHEM dyTaapor. [Ing HUX U3
10-mMwiLtuMeTpoBoii (haHepH BHPE3aOT MO JBe OOKOBHE, BEPXHIOK M
HWXHIOI0 NMaHeJMH, 3aroTaBIMBAIOT ACPCBAHHHIEC YNOJKH H C NMOMOILLBIO
KJies ¥ mypynop codupaiwT ¢yTaaps. B npouecce chopku BaXxHO BuiAEp-
XaTh MPIMOYIOIBHOCTE KOHCTPYKLIHH. ITO HEoOX0mMMO uTOOH B JAJIb-
HeHMILEeM NepeaHssi A0CKa BCTaIa Ha MecTo 0e3 nepexocos.

Ornenats yTasip MOXHO IINMOHOM LEHHBIX NOPOA (opex, Kapenbckas Oe-
pe3a) ub0 OKJIEHTh CAMOKJIESIIENCS TUIEHKOI "o Aepeso”’. BHemwHas otaen-
Ka J0JDKHA OBITh MOJHOCTBIO 3aKOHYEHA 10 OKOHYATENBHOH COOPKH arperara.

Tenepp HyXHO HM3IOTOBHMTh 3afHMe CTEHKM. VX BoipesawT H3 4-
MWUTMMETPOBOM (haHepH TOUHO mopx pasmep 3agHero "okHa" dyrisipa.
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3arOTOBKA BEPXHEH KPBIUIKK; d - 3ATOTOBKA 1HA (HMXKHENO OCHOBAHMS); € - BEPTUKANbHbIE (60KOBbIE) CKpennsioume Gpycku; X - HUKHAH

M BEpXHMII KpenexHsie Opyckm



3aTeM HYXHO B34Tb TPH TPaHCIIOPTHPOBOY-
HbIX TIAHWETA OT ML M MOJOXHTb HA CTOA
"puixsioi” cTOpOHOI KapToHa BHM3. OCTphIM
HOKOM WM HOXOBOYHBIM TOJIOTHOM HYXHO
cpe3aTh 3aNOAMLO BCE BHCTYNAKOUKE CBCP-
Xy "rnagkume” KOHYCH, @OCAE YEro Ha-
JIOXHTH BCC TPM NMIAHUIETA CPC3aHHOMH CTO-
POHO¥M Ha 3aAHIOK CTCHKY M uYepe3 odpazo-
BABIUMECH B MJIAHLICTE OTBEPCTHS KapaHAa-
oM pa3MeruTh Gyayliue oTBCpCTHS B 3a-
IHEH CTEHKeE.

Tocne Toro kak B pavepe OyayT BHpE3aHH
BCC Pa3MCUCHHBIE OTBEPCTHS, 3aAHIOID CTEHKY
HYXHO TIOKPAaCUTh MOPHJIKOH MJIM APYTOH BORO-
PacTBOPHMMOM KPackKo, C BHYTPCHHCH CTOPOHH
MO BCEH MIOIAAM HAKJICHTH MapAIO M NOCAC ee
IIOJTHOTO BHICHIXAHHMS TNOBEPX Map/M HAKJIEHTD
[IOATOTOBJICHHBIE MAHLICTH!, MPOCJCAMB, YTO-
Obl OTBEPCTHHS B HHX TOYHO PACMOJOXHMIMChH
NpOTHB OTBEPCTMM B 3aaHei creHke. Ha orom
MOXXHO M3IOTOBJIEHHE 3agHUX CTCHOK CYUTATh
3aKOHUCHHBIM H BCPHYTbCH K TICPEAHCH
TTAHEJTH.

Ec/mm mepeaHss maHe b XOPOLIO BLICOXNA M
KJeil "HaMepTBO' CBA3A] OTAE/NIbHBIE OPYCKHM B
Puc.58. Buemnnit sun roto-  [EAYI0 AOCKY, HYXHO aKKYPaTHO H C BBICOKOH
BOW aKyCTUUCCKOW CHCTEMBI  CTCTICHBIO TOMHOCTH 00pE3aTh €€ MoA HYXHBIH

pasmep. HyXunIM cumtaercs Takoi pasmep,
yTOOBl MOC/IE HAKJIEHKN HA BCE YETHPE TOPLUEBBIE CTOPOHB JOCKH M-
JIOTHUTCALHKIX PE3MHOBHIX MOJIOCOK-PEMHEH HOCKA TITIOTHO M Oe3 3a30poB
BXOOWJIA BHYTPb ¢yT/19pa C mepeaHeit croporsl. Kpennewnue nocku K gyt-
JI9pY MOXeT OBITh PELIEHO M0-Pa3HoMy. B KOHCTPYKLMSIX aBTOPA HCNOIb-
30BANTUCh KPENEXHBIE CKOOBI-yrONLHMKM ¢ maibamu u "Gapamkamu” ot
KpenJIeHHs KHHeCKona K Py Taspy TeneBu3opa.

Korna nepeaHds mocka TOYHO MOAOTHAHA K NMpoeMy (yTiaspa u okJie-
€Ha MO TOpUaM PE3WHOBBHIMHU ITIOJOCKAMM, MOXHO MPHCTYNATh K BBIpE-
3aHHIO OTBEPCTHMH ron rpomkorosopurtenu. [Ipu arom cienyer yuects,
YTO ANAMETP OTBCPCTHS B AOCKE C TOUHOCTHIO A0 MHJIJIMMETPA AOXKEH
COOTBETCTBOBATh PACCTOAHHIO MEXAY BHYTPCHHHMM KPOMKAaMHM Kap-
TOHHO#H HAaKJICHKU HAa TPOMKOTOBOPHTEJC €O cTopoHb xudbdy3opa.

[Tocne BHIPC3BIBAHUS BCCX OTBEPCTHIl BHYTPEHHME TOPLEBBIC CTOPO-
HBl OTBEPCTHi HYXHO TIIATENLHO 33LIKYPHThL HAXAAYHON Oymaroit, npo-
TepeTk OT 00pa30BABLWIEHCHS NBIJH MW NOKPHITH JIOOBIM NakKoM MM
HUTpOKpackoi. Tenepb HA HAPYXHYK CTOPOHY AOCKH HAaA0 HAKJICHTh
WIH HATIHYTh C MOMOMbIO MEJIKHMX TBO3AMKOB PANHOTKAHb WM JO0YIO
ApyIryw, HO 0093aTensHO peakyw (nmpo3payHywo) Martepuio. Toabko
MOC/IC 3TON0 HA TMEPEAHIOI MAHENIh MOXHO YCTaHABIMBATH IPOMKOrO-
BOpUTEAH, OOCCOCUMB MPH 3TOM aAGCONAIOTHO TOYHYIO HMX UEHTPOBKY
OTHOCHTCJBHO OTBEPCTHH B JOCKE.
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Piuc.59. Cxema coepmHeHus rpoMKoro- | ]
BOpPMUTENEI1 B AXYCTHYECKOM arperarte
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B1 6r42-PP3  B24[4-7 B3 114-3PP3

Ocraswmecs wects "axaunbix’’ mnadmeToB (Ha Kaxasiid M3 dyras-
POB) HYXHO NPUGHTE WM MPHKJICHTH K BHYTPEHHHM CTOPOHAM GOKOBHIX
cTeHOK yTygapa (Mo TPH HA KaXAYIO CTEHKY) "PHIXJIBIM" CJI0EM KapTOHA
BHYTpPb ¢byTaapa. 3T0 No3BONsET MPAKTHYECKH TIOTHOCTLI MCKIIOMHTH
OTpaXeHud OT GOKOBBX M 3ajHENl CTEHOK (hyT/ispa M 3HAUMTENBHO
YMEHBLINTE MMKH ¥ MPOBAJIE B YACTOTHOM XapaKTEPUCTHKE arperara Ino
3BYXOBOMY JABJIEHHIO.

CoeanHCHUC TPOMKOTOBOPHTE/CH MEXAY co0Oil NpOH3BOAMTCA B CO-
OTBCTCTBHMH CO CXEMOI, MpuBeaeHHON Ha puc. §9. [Napamerpw geranei,
YKa3aHABIC HAa DTOH CXCME, COOTBETCTBYIOT MPHMEHEHHBIM THIIAM IpoM-
KOIMOBOPHTCJICH.

Paccmorpum hazvpoBaHWe rpoMKOrOBOPHTENCH BHYTPH KOJIOHOK H
KOJIOHOK Mcxay coboii. JIeno 9To MCKIIOUMTENBHO BaxHoe, ubo npu He-
NPaBMIBHOM (PAa3MPOBAHMM JAXe HAcaNbHO cobpaHHas cuctema Oyner
paorath M3 pyx BoH Iuioxo. K coxasieHuio, MHOTME paguoo0OHuTenH
3TOr0 HE 3HAIOT MJIM HE NPUAAIOT STOMY 3HAUYCHHS, PAaCILUIayHBasACh IIO0-
X0it paboTOM XOPOUIMX KOJOHOK. .

Ouanueckuii cMbica ¢Ga3upoBaHUS COCTOMT B TOM, uTOOB B rpynme
NapaieNBHO, TOCICAOBATEbHO HIH CMEIIAHHO COCIMHEHHBIX TPOMKOTO-
popuTencH, paboraouMx ot oOmel ABYXNPOBOXHOMK JIHHMH, IIPH HoHaue
Ha BXOJ JIMHMM NMOCTOSHHONO HAMPAXEHUS MONOXHUTENLHOM MIH OTPHLA-
TCALHOH nmoaspHocTH U y3ops BCEX rPOMKOINOBOPHTENECH
pEarHpoOBa M OAMHAKOBO: JMGO BTAMMBAZINCE B MAarHUTHHIA 3a30p, aubo
BHITANKHBATHCL W3 Hero. Hepomyctumo, utobm muddysops pasHbix
rPOMKOIOBOPHTENICH IBUIANKACh B MPOTHBOIOJOKHBX HAMPABJICHHUSIX.

Ha npakTtuke geno o6CTOMT HEMHOIO cnoxHee. [1eao B TOM, YTO BH-
COKOYACTOTHRIA FPOMKOIOBOPHTEND MOAKJIOYMEH K JHHHM 4Epe3 pas-
JAEeNUTETbHBIA KOHACHCATOP, @ CPEHEYACTOTHHIM 3aIyHTHPOBAH ApoOCcCe-
JIEM, TIOJTOMY TP TOAK/IIOYEHHH K nvnuu Garapenkw (1,5 B) Moxso
MPOCTO HE 3aMETHTHb OTKJIOHeHHMs auddysopa. Tak uTo HA BpeMs npo-
BEPKH CWH(AIHOCTH PA3ACTUTENAbHBIH KOHACHCATOP HYXHO 3aMKHYTh
NEPCMBIYKOM HaKOPOTKO, & APOCCENh OTNASTL ¢ OIHOM CTOPOHHB! (n1060it) .
Ilns namencHus ¢asnpoBanus J1000M0 rpOMKOrOBOPUTEAS HYXHO MOMe-
HSITh MECTAMM MORXOASAIIME K HEMY TIPOBOAA, a NMOC/1e OKOHYaHHs paboThl
He 3a0BTh BOCCTAHOBHTH BPEMEHHO HAPYLIEHHYIO CXEMY.

Iocnc Toro Kak BCE TPOMKOTOBOPHTCM BHYTPH KaXXAOH U3 KOJIOHOK
OynyT chasupoBaHbl, CNENYET IPOH3BECTH (Pa3HPOBAHHE KOJOHOK MEXIY
coboii. lnig 3Toro 00e KONOHKKH HYXXHO MOCTABUTh BIUIOTHYIO PSIAOM APYT
C APYIrOM Ha pacCTosHHM B 2.3 M OT omeparopa "nuuoM”’ K HEMY,
BKJIIOUHMTH NMAPAJI/IEIbHO M MOAATh OT 3BYKOBOIO TEHEPATOPA CUTHAJ C Ya-
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croroit 200 I'u ouens HeGONBIIOrO YPOBHS, Tak uTOOM 3BYK ObLT enpa
camred. OnMH NPOBON OT OHOM M3 KOJOHOK (/1000#) HYXHO pasopBaTh
¥ B 00pa30BaBIIMACS Pa3PbiB BKIKOUNTh ITMHHBIA OTPE30K COCAMHNTENb-
HOTO TIPOBOZA C TAKMM PacueToM, YToOH OnepaTop, HaXondaCh Ha PaccTo-
AHUM 3 M OT KOJIOHOK, MOT TNONMEPEMEHHO 3aMbIKaTh M Pa3MbIKaTh pa3op-
BaHHYIO HEMNb.

Ecnu npu 3aMBIKaHMKM pa30pPBaHHON LENH POMKOCTD NIOYTH HE H3ME-
HAETCH MJM OuYEHb HE3HAUMTEJIBHO YBEJIHYHBAETCH, 3HAUMUT, KOJIOHKH
casupoBann npaBuasHO. EC/IM Xxe npH noaK/OyeHHH BTOPOi, pa3oMK-
HYTO# KOJIOHKM IPOMKOCTb 3BYKA PE3KO YMEHBILAETCS WK 3BYK nepecTa-
eT OBITh CABILEH COBCEM, 3HAUMT, KOJIOHKH BKJIIOUEHH B npoTtusodase. B
ITOM CJIyuae MPOBOAA OT OAHOM W3 HUX (6e3pa3nMuHO KaKoi) HANO moMe-
HATh MECTAMHM H eule pa3 YOCAUTHCS, UTO KOJIOHKH paboTaloT cuHbasHo.

IMocsie 2TOro0 OAHOMMEHHKE KOHIH MPOBOIOB 00CHX KOJIOHOK HYXKHO
NOMETHTh  (3aKPacHMTh KpackKoil, O0OMOTaTb M30JIEHTOH, HANETh
XJIOPBHHWIOBHH "uynok"), uToOB NOTOM NPABWILHO PacnasTh X HA
pasbeMbl MM OPYTHE COEOUHWMTEIHM, UCKIIOUYaomne Heda3Hoe MOAKIIo-
YEHHE JIBYX KOJOHOK K BHXONAM CTepeokaHanos ycuautens. [lonesno
NpoBEPKY HAa CMH(}A3HOCTh MPOH3BECTH CWIE pa3 yXe COBMECTHO C pabo-
TAIOMUM YCHJIMTENIEM, MOCKOJBKY MOXET 0Ka3aThCH, UTO BTOPHUYHHE
O0OMOTKH BBIXORHBIX TPAaHC(OPMATOPOB B ABYX KAHAJAX YCHJIUTENS HME-
0T Ha BHIXo#e pasubie ¢a3nl. [IpH Takoil poBEpKe CHIHAM C YACTOTOM
200 'y ot renepaTopa nOXeH OBITh OMHOBPEMEHHO MOAAH HAa 00a Bxona
YCHJTHTENS.

U naxonew, nocsienHee 3ameyaHue o KoaoHKax. [1ockonsky TOok mpu
nukoBoit MowHocTH (10...12 Br) npepsimaer 3 A, coexMHHUTENBHBIE NPO-
BOAA AOXHBI MMETh JAOCTATOYHOE CEYEHHE, YTOOB HAa HUX NpPH AJIUHE
3...5 M He BO3HHKA/IO 3AMETHOTO NAACHUS HANPsOKeHNS curhana. Jlyuwe
BCETO B KAYECTBE COEAMHUTE/NBHHX MPOBOMOB A/ KOJOHOK NMPUMEHATH
CTAHNAPTHHIA OCBETMTENBHHHN WIHYP OT OHITOBBIX 3JeKTponpubopoB.
IMpoBona nonxHbI ObITh LETBHBIMU, COEQMHEHHS B HUX HENOITYCTHMBI.

[Tepen HauanoM 3KCITYaTaUMKM KOJOHOK HYXHO MPOBEPHTE KAXAYIO
M3 HUX HAa OTCYTCTBME Apede3xanuit. [1as ITOroO Ha BXOH YCHTMTES TIOA-
KJIIOUAIOT 3BYKOBOM F€HEPATOP, YPOBEHb CMTHA/A YCTAHABJIMBAKOT COOT-
BETCTBYIOIMIMM HOMMHAJbHOM MOLIHOCTH KOJIOHKHM (B HameM ciyvae 10
BT) M oueHp MEONEHHO M3MEHSIOT YaCTOTY B MpeNesnax BCei Mmonocs,
ot 40 I'y 1 no 18 xI'u, mogmepxMBas BHIXOAHYIO MOLIHOCTh HEM3MEHHOM H
BHUMATE/IbHO TIPUCYIIMBASCh K MOSBJIEHHIO NOCTOPOHHMX MPU3BYKOB U
npebesxannii. ’

Yanie BCEro MX NPHUYMHOM SBASIOTCS HEIJIOTHO NPUTSHYTHE WaOu
rox BUHTAMHM W WIYPynaMM, HETUIOTHO APMBEPHYTAs 3aAHss CTEHKA, He-
HAZIC)KHO MPHK/ICCHHBIE 3BYKOMOTNIOMAIOLIME TIAHIIETH, C/1a00 HaTaHY-
Taqd HAa TCPEAHEH MAHENH PAOUOTKAHb W00 CTPYXKH, OMHIKH M MEJIKHE
NOCTOPOHHME IpegMeTsl, oOKa3asmMecs Mexay auddysopom wn
paguoTkanbio. Bce BHISBJICHHBE TPUUYMHBI HYXHO 0093aTeNbHO YCT-
PaHUTH 110 HAUaJa SKCIUTYaTalMU KOMILIEKCA.

U ecau BH HE NONEHHUNNCH ¥ BHITIOAHMIM BCE, YTO OBLIO PEKOMEHAO-
BaHO, ABTOP rApaHTHUPYET BaM BEJHKOJIENMHOE 3BYYaHHE HA 3aBMCTh BAa-
neasuam 50 u 100-BaTTHBIX KOMNPECCHOHHBIX KOJIOHOK. .
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ycunurenen 38yKOBOH HacToTbl Pa3Hon v

CTENeHn CNOXHOCTH, AaHbl NPaKTHYecKne 7
COBETbI KAK CXeMHOIr0, TaKk v
KOHCTPYKTUBHOIO XapaKkrepa: :
® KOHLENUMS KOHCTPYNPOBaHNSA
COBPEMEHHbIX NnamnoBbix Y34;
e crepeogonnyeckmnin Y34 2X15 Br
BbIGLIErO KNACCa;
* ABTOHOMHBINA NPEABaPNTENbHBIN
CTEePEeoyCHTNTENb-KOMMYTaTop;
® OKOHEYHBIN yCUAnTeAbMOLHOCT0 40 BT, ;
* crepeodoHnyecknin Y34 MoLWHOCTbIO
16(20) Bt ans Ha4UHAOWHNX;
* TEXHOJIOrHS H3rOoTOBAEHNS CaMO4eNbHbIX
HAMOTONHBIX Y3N0B;
* aKycTuyecKkas cumcrema
A15 GAMOCTOSTEIbHOIO M3rOTOBNCHHS.
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