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ManuomIAp

UUTANTE B HOMEPE 3/2002:

A.POMAHYVK. CW-KJIACC “CHHHHA™
Hpeonazaemoe enumanuio umameneit ycmpoicmeo — ymo mpenaycep
paduomenezpaducma, COCMOAWUI 13 KI1AUAMYPHOZ0 ddmMUUKA KOOQ
Mopse c asmomamudeckum mene2 pa@uuim Kiiodom, H10Ka onepamuenon
namamu u umumamopa nomex. Ilpedaazaemoe yempoiicmeo, 6 om.iudue
O AHALOCULHBLX, 6BINOAHENO ROAHOCHIbIO HA MUKpocxemax KMOII-crupyk-
mypot, useem 601610l 06vem onepamuenoi namamu (16 K) u
Pacuiupennplil Habop 6LINOIHACMBLX GyHKYUL.

B.BALIKATOR, USOIZ. YCHITHTEJID MOILHOCTH /1A KB-IIHATIA30fOB

HA TPAH3HUCTOPHOH CBOPKE KT9105AC
Onucsl8aemslii 4emplPeXKaCKaAOHslil YCUTUME1b MOWHOCH U #PEONa3iaien
018 YCHAN BRI 8 KOPOMKOGOAR060M mpancuesepe. Ou odecneyusaem
Jquneiinoe ycuienue cuznana ¢ ouanasone sacmom 1,8..30 MI'y. Bxoonoe
u gbIX00HOE Conpomusiene yeurumenn — oro10 50 Om. Buixoduyio
Mougpocms 0Kko10 50 Bm (na kpasx KB-ouanazona HemMHozo MeHbtte:
1,9MIy — 40 Bm, 28 MI'y — 37 Bm) M0xcH0 Ho:tyuums, nooasas Ha €20
6X00 CHSHAT ¢ OUOOHO20 CMECUMETA. YRAIAHNbIL yposet s 6bIXOOROL
MOUHOCIU 8HOIHE QOCMAMOYeH 0.1 “DACKUYRKU” yCUTUMETA MOWHOCMU
na ramnax, Makcuvaibnbiit nompeb.asemvlic mok — oxoio0 6 A npu nanps-
scennnu numanus 24 B. Iodag:enue evicuiux 2apmonux — bo:tee 45 05 (na
wacmomax svttue 15 MI'y — 6o.1ee 50 0F), npu smom nooas.renue npodyr-
noe uHmMepMOOY.IAYUN NPU UCHBLMAHUAX O8YXUACOMILBLT MEMOO0M
cocmagaem doaee 45 0b. Kordppuyuenm nonesnoco deiicmeun — oxorro 50%.

B.APTEMEHKO, UT5UDJ. OCOBEHHOCTH KOHCTPYUPOBAHHA
CMECHTEJIEN HA MHKPOC. /\EMEK(P)59()KH’§
B emamue ofcyyucoaromen 0cobeHnocmu KOHCMPYUPoSAHUA PesepCusiivlX
naccuenwvix 6anancuvlx cmecumeneir na mukpocxeve 590KH8. Takue
CMECUMEAU MOZYI HCHONB308ANM b 2EMEPOOUNILOE HANPAICERUE KAK
cunycoudansiol, maK i npamoy2o.AbHoi gopmut,
Koncmpyknugusie H00X00bl, UXTOHCCIHBIE 8 HACMOAWEIL CHAMbE, 8NO.THE
npuzoOHbl U NPU COIAHUU CHMeCumeleli ¢ UCHOTbIO6AHUEM OUCKPEMHBIX
nONEGHIX MPANIUCMOPUSE.

YUTAUTE B HOMEPE 2/2002:
QUA

Paaunontobutenbekas XpoHuka

5.MHYCOB, UA1DJ, OH5ZZ. 3nakombteck: doHa “UHTEP-PAOUO" u ero knybel
- 4ausiHL, UYSXE. Uctopusi NKK: HoBble nogpobHocTn

DX-INFO

Wrorn DX-mapacona

QSL via...

ANNNOMBbI

HALMOHAJIbHAST ONNJIOMHAST NPOIPAMMA
“NYTEWECTBUA NO BOJSIHAM 3ONPA”

“OBepeXHbIA NOSIC CTONUL B

“BoraaH XMensHuUKuin"

Obwme NONOXeHNs AN AMNNOMOB HAUMOHANBHOR NPOrpaMMb!
COPEBHOBAHMUA

KaneHaapb COpeBHOBaHMI

Russian DX Contest

Wrorn RUSSIAN DX CONTEST

nyTb B 3®UP

U.KASAHCKUY, UA3FT. Mul caaem skaameH

POBUH3O0OHbLI B 3PUPE

B.OEMMEB, UY5HC. Kak paanoniobuteny kynew sapnimn

KOMNbLIOTEP HA PAOUOCTAHLIUU

[ TSMUMYEB, RA3XB. RTTY-BBS — snektponHasa focka oboasnexnn

KTO ECTb KTO. UT4EK

YKB

B.BECENMH, UAILAQ. MnavkaTop BbIXoaHOW MowHocTy YKB-TpaHceepTepa
YCUNUTENU

B.KI5IPOBCKIM, RATWT. MNepexriouatent aManazoHoB ANS YCUIMTENSt MOWHOCTH
TPAHCUBEPDI

B.CAXIH. SSB-MunuTpaHcmeep

BO3BPALLASICb K HANEYATAHHOMY

N11/2001. BAPTEMEHKO, UTS5UDJ. O noBblitieHW AMHEMUYECKOro
Manasola NpUeMHKoB NPSMOro NpeobpasoBaHmns

A.YBAPOB. Undposoit oqHoBuGpatop B LndpoBon wkane
E.[101108, RWEHRY. KB-cuHTeaatop

AHTEHHDb!
. QELOPOB, UA3AVR. MNprMeHekmne BONHOBOTO manywaTeng Ha KB

OAVWONXKECT

NOCKA OBbSIBNEHUN
cQ de ...

O]
Bn kCOmnbomep -

YUTAWTE B HOMEPE 3/2002:

B.KYIl. BBICTPO, ELIE BBICTPEE, H/IH KAK YBETHHHTh CKOPOCTb

MOJEMHOIO COEAHHEHHA
B cmamue paccmompeno, kax yeeruuims KIT/I vodemuozo coeounenun sa
cuem yckopenun npoyecca sazpyku Web-cmpanuy ¢ npuvenentiev
Komuposanus dannolx wiru uivenenus nacmpoex TCP/IP ¢ peecnipe
Windows.

A FOPAYKHH. PEMOHT H IOPAEOTKA MAHHIIYIATOPA “MbILIB"
Cez00HA MBLULE CIATA REOMBENTEMOU COCMABHOG HACMBIO KOMNBIOMEPA U
HeobXx00uMbILM Cpedcmeom 6600a 0.1a obecneuenusn s pexmuenoit pabomot
na PC. Odnako, kpome maccsl yoobems, ond uHez0a 0ocmagisnem u
xiuonomet. B cmamuse npigcoena MemoouKka yempanenun 0000 u3
deghernmos mbluii, 00YC106.1€HHO20 nOMEPER INUCCUL OORUM U3
uzryuaioux HK-ouooos.

A KJIIUMEHKO. MOOUOHKALIFIA [TTTAHIIETHOI O CKAHEPA
ITpednacaemsie dopabomku no36OARIOM yEETUUNME CROPOCME U HAOUA0L
CKARUPOSARUA, @ MAKNCE PACIULPIME 02PAHULUEAION{ Y10 PAMKY. Asmop
dopabamesisai cxkanep Acer Prisa 620P ¢ napaiie.qsnsimn unmeppeiicon,
Hecyomps na mo 4mo kauecmeo cKanuposanus usobpaycenuit npyu ymom
He nOGBLUACMCA, NO.16306AMETU, KOMODHM PeZy.1APHO HPUXOOUMCA
cranuposams 6on6uine oBBeMbl MEKCMA, CMOZYIT OREHIM b RPEOA0ICCHRBIE
uoeu.

U POLIMH. TTPOI PAMMHPOBAHHE 3A/IEPXKEK HA ACCEMBJIEPE Z80
Hpu nanucanuu npozpavy 019 HUIROYPOSHESOI PAGOMbL € BREWHUMU o
YCMPORCMEAMU YACMO 803HURAEM HCOGXOOUMOCH b 3ATPOPAMMUDPOSAN b
2AQEPHCKY HA OnPedeteHnoe 6pema, INa ImOo20 MOMCHO Inbo UCHOIb306aM b
maitmep (ec:tu oH ecmy), 1ufo 6CRIASHUMb 8 NPOPAMMY pazvenm, spems
BHLNONANCHUA KOMOPOCO PAGHO mpedyeMomy 6perent 3adepycku. B cmamee
noopobo paccmompen 6mopoii cnpocob.

YUTAUTE B HOMEPE 2/2002: -

BOKPYTI NK

MYbTUMELNA

A.FOPSIYKMH. AudioCatalyst 2.1
HE TONIbKO HOBUYKY

B.AOHNY. Amura

|IEEE -— MHCTUTYT MHXXeHepOoB N0 3NeKTpoTeXHnke 1
Paano3NeKTPoHMKE

A.MPUHYYK. Pabota B cucteme Mathematica 3.0/4.0.
FAQ

KOMMYHUKALNN

B.KYL{. Kak obnerynTh ®in3Hb MoaemMy n cebe
OAVMDXECT

NPOrPAMMbBI U ANNFOPUTMbI

Y WWKOTbHONA [OCKHN

M.OOMAHCKAA. Ncnonb3oBakue pekypenBHbIX (yHKLWRA
n npoueayp

YPOKU nPOIrPAMMMUPOBAHNA

HI-TECH/Nyron. HuakoypoBHesoe NporpaMMuposaHmne
A.BE[IOYCOB. Anre6pa nornkm v L poBeIe KOMNBIOTEPHI Y
ANAIOr NPOIrPAMMUCTOB

U LIMPKO. Xpakutenu akpana

L. AMAVKH. Scbdetu wa Delphi

PELIENTbI
C.POMUK. Kak nonyumnTts npoiumnsku N3Y SEGA-kapTpuaxei
B.BACHIIEHKO. YcTpanenue HencnpasHocTen B npuHTepe "AMSTRAD”

MUP 8 BUT

E.3APELIKINA. KoHsepTaums rpadunku

Why coding?

BV_CREATOR. Ckaxu Bamnupam "Het"!

A.KYYEP. BbiBoj cripaitTa c TOHHOCTbIO 10 Nkcena

Mo cmpaHuyaM 371EKMPOHHBIX U30aHul

Mpo6rembt ¢ anckosoaamu 5,25"

Bosepawasich K Hane4amaHHOMY

Ne12/2001, C.34. 1.POLIMH. MeHeaxep BbI30Ba NoaANPOrpaMm
13 paznnyHbIx GaHKoB namaTh (2)

UrPOTEKA

KKMAUWEHKO. faews daspbonshbie ycTakoskm rio $19,95 v
A.BEHOMMTOBCKUA. Venom

AOCKA OBbABNEHUA

Kynrnio, npogam, obMexsio




C.BUKBAEB,
r.Tomck.
E-mail: Segeja@mail.ru

Mpeanaraio NpoCToN cBepxpereHepa-
TuBHLI KB-YKB-npnemHuk Ha 27 nnu Ha
68...72 My (puc.1). [lnanascH onpe-
fensercs konuuectsom sutkos L1, Mpu
L1-— 12 BuTKOB OH pabotaeTt 8 KB-guna-
nasore, a npu L — 4...5 BuTKOB — Ha
YKB. MNpuemHunk nosBuT CUrHans! ¢ amn-
NUTYAHOW 1 4aCTOTHOW MoAiynsaumen.

HanowmHio npuHumn pabotsl cTaHaap-
THbIX cBEpXxpereHepaTopos. PereHepa-
TOp — 3TO OfHOKaCKaAHbIA NPUEMHNK
NpsSiMOro yCUneHust ¢ NONOKUTENLHOM
obpaTHOM CBA3LIO MEXOY BXOAHOW U

3 BLIXO[IHOW LeNbI0, KOTopkil paboTaer 8
pexume, 6Nnakom K Nopory reHepaumm,
CsepxpereHeparop xe paboTtaer 3a no-
4 ""OM reHepaLun, Ho ero CobCTBeHHbIe
. MedaHns UMelT He NOCTORHHLIA, a
NpepbIBUCTbIN XapaKkTep — OHWU BO3HK-
KalT “Benbitwkamu”, Ux yacrota onpe-
Aenserca spemeHem 3apsaa u paspsa
emxoCcTh, 0OLIYHO CTOSALWEeN B “Knaccu-
YeCkMX” Cxemax B IMUTTepHoM tenn VT1
nocne fpoccens.

2 PaccmoTtpum paboTy npeanaraemoro
npuemHuka. PagnoBonHa HaBoamMT ToK
B aHTeHHe WA1, xoTopbi pe3cHupyeT B8
konebatenbHom xoHType L1-Cpap, rae
Chap — NapasuTHas MeXBUTKOBAR em-
KOCTb KaTywxu. [ins nony4yeHns BuiCo-
ko faobpoTHocTH KoHTypa, L1 Heobxo-
AnMo MOTaTb NPOBOAOM ANaMETPOM He
meHee 1 mm [1]. OHa conepxut 12 BuT-
KOB, HaMOTaHHLIX Ha onpaske &7 MM,
MoacTpoika 4acToThl OCYLLECTBNRETCS
BKpYy4uBaHem MPEPPUTOBOIO MNK anio-
MUHUEBOro cepaedHuka. BoineneHHsin

L&
) WAl YY)
N (12..38)
At
T 1
L
;
A
T 4700
12...15
200 Bumkaob
W
Ls
VS
Puc. 1

CBEPXPEIMEHEPATUBHbIN

{ 3 m\%\“sﬁ %{g

NPUEMHUK

— -l
(1,2..3 B}
Rl 4
820 T SMKx6B
(3 Smkx6B
+
BF1

1 o

VT, VT2 MO39, Mi42 Puc. 2

koHTYpom L1-Cpap CurHan aetextupyer-
cs U ycunueaeTcs TpaHauctTopom VT1.
B pesynsrate Ha pesucTtope R1, sknio-
YEHHOM B aMUTTEpHYIO uenb VT1, Bbi-
AenseTcs nepemeHHoe HanpsxeHne ¢
yacToTol Moaynsuny nepeaatynka. Tam
Xe BbllenseTcs eLle n HanpskeHue va-
CTOTH! raweHus, KOTopoe 3Ha4YnTenb-
HO Honblue HanNpsXXeHUs NonesHoroe
curnana. Moaromy mexay ceepxpere-
HepaTopoM K ycunuTenem 3BYyKOBOW
yactotbi (Y34) skniovatotr RC-unstp.
bea raxoro unsrpa Y34 neperpyant-
cs 1 He ByaeT ycunueaTb NONE3HbLINR
curdan (adpdekr nogasneHuns cnado-
ro curHana Bonee CUNbHLIM B Henn-
HewHou cucteme). B xopollo Hanaxex-
HOM CBepXxpereHepaTtuBHOM NPUEMHU-
ke Ha Bbixoge RC-thunstpa HanpskeHne
nonesHoro curHana AomxHo 6biTh pas-
Ho 3...5 MB.

B oTnnuume oT CTaHapTHLIX CBepXpe-
reHeparcopos [2], 3TOT NpUeMHUK HE ume-
eT WyMa 4acToTbl FalleHns, NOITOMY OT
RC-gunsrpa oCTancs ToNsLKo pes3ncTop.
OpHako BCneacTBME ATOro BO3HMKaET
CywecTBeHHbI HeAoCTaToK — Tak Kak
TEno Yyenoseka nMmeeT HeboNbLLYIO 3Nek-
TPUUYECKYI0 eMKOCTh, TO NPy Npnbnmnxe-
HUM DYKU K NPUEMHMKY YacToTa npuema
cmellaeTcs, NoaToMy pexoMeHayeTcs
NOMECTUTL CBEpXPEreHeparTop B aniomu-
HUEBLIN 3KpaH nnu xoTa bl obxnenTs
KOpnyc npuemMHuka onbron cpeaHei
TonwmHel. Hactponka cesepxpereHepa-
TOpa NPOU3BOAUTCA NOACTPOEHHBIM KOH-
peHcatopom C2 unu nameHeHmnem Ha-
npsxXeHusa cmelleHns Ha 6ase VT1 ny-
Tem noabopa HomuHana R2. Mpu xopo-
Wwo HacTpoeHHem Y34 rpomKoCTb npu-
emMa cpaBHMMa C IPOMKOCTBLIO CUrHana
cTaHAapTHon TenedoHHOM TpyBKn,

WA1 — cnupanbHas aHTeHHa. MNpn ee
MU3roTOBNEHUU S NPOCTO HamoTan Ha
“keMBpUK” (AN3NEKTPUHECKYIO U30NALK-
OHHYIO TpybKy) AnameTpom 1 Cm He-

CKONbLKO BUTKOB 0OMOTOMHOrO nposoga
c warom 1...1,5 cm.

B kauecTtse Y34 MOXHO ucnons3osaTh
NPOCTYIO CXeMy, NPUBELAEHHYIO Ha pUc.2.

MHol cobpaHo no ato cxeme 2 Npn-
eMHuka — oba ctabunsHo paboTaloT, Ho
TONbKO C repMaHueBLIMUM TpaH3ucTopa-
MU. Al NOBUN Ha cBepxpereHepaTop uU3-
BecTHble B ananasoHe YKB 68...72 My
craHuuu (“Mask” n 1.n.). Mpuem npous-
BoauTCcs Snarofaps napa3uTtHon YM-ae-
moaynauun. Ee moxHeo yBennuntb 3a
CYeT YMEeHbLIEHUS eMKOCTH KoHeHca-
Topa C2 (puc.1), Ho Ha 3TO He cTouT
o0coB0 paccuuTbiBaTh NpU nNpueme ma-
nomouHsix YM-ctaHuuin. MpuemHuk
nUTaeTcs OT OAHOIO HUKENbL-KaAMUEBO-
ro akkymynsropa.

INutepaTypa

1. Paguomup, 2001, N8, C.19.

2. B.I. bopuces. KOHbIA paguoniobu-
Tenb. — M.: Paguo n ceaab, 1985, C.371.

N
N3onsauus
naek

B TpyaHOQOCTYNHLIX ANSA NAKN MECcTax
4acTo HEBO3MOXHO M30NMPOBATL MEcTa Co-
€ANHEHNA 3aLWUTHBIMK TpyBramn (kemBpu-
KOM). Bbixop 13 ykasaHHON CUTyaLmn Mo-
weT DbiTb Takow, bepeM npyTok nnacTuka,
KOTOPbIA NPU 3aXUTaHUU MEANEHHO FopUT 1
obpasyeT karnu. MNomkuraem npyToK, NogHo-
CUM K MECTY Naikm Tak, 4Tobbl Kannu naganu
Ha NPOBOAHWKA U Nalik, KoTopbie Heobxoau-
MO W30NMPOBATL. TaM OHM OCTLIBAIOT, 3aT-
BEPAEBAIoT u, Takum obpasom, obecreunsa-
10T OU3NEKTPUUECKYHO 3ALLNATY, UCKNIOHas BO3-
MOXHOCTL 3aKopauBaHns BLIBOAOB AeTanen
¥ NPOBOOHMKOB.

N.KOJMINAKOB,
r.H.Hosropon.J
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‘Elektronika

MonepeuHoe ceyeHune nposoaa B 06-
MOTKax TpaHcgopmaTopa onpegens-
Nocb N0 NNOTHOCTY TOKa B NEpBUYHON
obmoTke — 5,54 A/MMZ, BO BTOpUUHOI
— 5,19 A/mm2. Takue 3HaueHus npu
ANUTENBHOW MakCumanbHOW Harpys-
ke Sbiny Obl cNUlKom GonblWwnumy, 04-
HaKo B OENCTBUTENBHOCTU CpeaHss
MOWHOCTbL TpaHcdopmaTtopa ropasfo
mMeHblwe 250 BT.

ObmoTtka ang BeHTUNATOpa umeer
43:5 BUATKOB, HaMOTKa — 2x22 BuTKAa
nposoaa [13B-2 J0,65 mm (ans 2anon-
HeHus npocTpaHcTBa 3pech yaobHee
ucnonb3oBaTtb Npoeof Gonbllero no-
nepeyHoro ceveHuns).

Ecnu ucnonbayetcs ceppeyHnK cTa-
pofo TpaHcdopmaropa, ero npexae
Bcero Heobxopnumo pasobpartb, oTMme-
TWB, Kakne CTOPOHbLI U3 [BYX NONOBY-
HOK cornacylotcs apyr ¢ apyrom. 3a-
TEeM Hafo OYUCTUTDL U, B cnyyae Heob-
XOAMMOCTH, OTWINKGOBATL conpuKkaca-
oumMecs NOBEPXHOCTU CTEPXKHEN.
Wnudoeky Heobxoamumo NposBoaUTL Ha
POBHOM NOBEPXHOCTN MENKOW Haxaau-
KOR.

PekoMeHAyI0 nepeps HaMOTKOW uame-
puTk pasMepbl cepaedvHuka. Moxer
oKasaTbCs, YTO NMPUAETCS U3MEHUTL
YMCNO BUTKOB MNU reomerpuyeckune
pa3mepbl katywek. BelBogel 06MOTOK
Heobxoaumo pacnonoxutb Ha Gonee
Y3KOW CTOpOHe Kapkaca, Tak 4ytobbl y
roToBOro TpaHcdopmaropa oHu beinu
cBepxy. Ha neson ctopoHe (rnsaps co
CTOPOHbI NepeaHen NaHenu) oka3wisa-
HOTCS Hayana nepBUYHON ¥ BTOPUUYHOMN
0OMOTOK, BCE OCTanbHbie BbIBOALI —
cnpasa. UenecoobpasHo HameTuTb
3apaHee, kakas u3 obmoTok 6yaner ne-
pefHe, a kakas — 3afHedn.

[Mpn ochopmneHun BuIBOAOB cnean-
Te 3a Tem, YT0Obl OHU He yBennuusa-
nun pasmepbl 06MOTOK (Hanpumep, He
oKasblBanucb NoBepx Apyr apyra), nbo
Torga TpaHcdopMmaTop oKaxXeTcs
6onbiie 50 mm. Wnpuna naonsumm 8
uenom — 58 mMm, nepekpblTUe — OKO-
no 10 mMm.

Ons HamoTKN U3FrOTOBbLTE AEpeBSH-
Hbil WwabnoH ceyeHnem 23x32,5 mm
(ceveHune y ceppevnHmka — 22x32 mMm).

VIMHUATIOPHLIN .

(MpoaonxeHue. Havano 8 N2/02)

dopma u pasmepbl WabnoHa AOMKHbI
cobniofatbCsa [OCTATOUHO TOYHO, YTO-
Obl roToBas KaTyluka nerko cHuMmanach
¢ wabnoHa n ogeBanacb Ha CTEpXeHb
TpaHcgopmaropa.

Mpu M3roTOBNEHMN KaTYLLKKU NONOC-
Ka kapToHa TonwmHon 0,5 Mm cknen-
BaeTca ¢ nepekpbituem 10 mm, a 3a-
Tem nokpbiBaercs nakom. o cyn
Aena, 310 KapKac Kartywku. Ha Hero yk-
napbiBaeTcs CNow NakoTKaHu TONWW-
Howt 0,3 Mm.

3atem HamaTbiBaeTCcs nepsuyHas
obmotka (463 BuTka B 5 psgos obmo-
TOouHOro nposoga 0,5 mm no meau
(BHewHu anameTp — 0,55...0,56 mm}.
C obenx cTopoH Kapkaca Heobxoamumo
OCTaBUTb 3a30p He MeHblue 2 MM. HYTo-
Obl KpawHue BUTKU OOMOTKM He CO-
CKanb3biBanu, KX MOXHO B HECKONbKMX
TOUKax 3akpenuTb BICTPO cXBaTbLIBa-
owmnmcs kneem. Kaxgoliz pag obmor-
Ky nokpuizaercs nakom. [ns usons-
UMK KaX[oro cnos MCNonb3yeTtcs
TpaHchopmaTtopHas bymara Tonuwim-
Hoi 0,06 mm.
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D.BARNABAS.

[Mosepx nepsuyHon 0OMOTKM YKna-
AbiBaeTcs U3onsumoHHas Gymara Ton-
wuHo! 0,1 MM € nepeKpbiTUeM, HaHo-
CUTCS CNOW Naka 1 Tpu CNOK Nakorka-
Hu. Tenepb HamaTbiBaeTCA BTOpUYHas
obmoTka — 119 Butkos (B Tpyu pspa)
obmoTouHoro npoeoga 21,00 mm no
mMenn (BHewHWn pnamerp —
1,05...1,06 mm). Kaxaplh psg nokpb!-
BaeTtca nakom. [ns musonsuun psgos
ncnonb3yercs TpaHcdopmaTopHas
6ymara Tonwmron 0,06 mm. KoHeu BT1O-
puyHOM 0BOMOTKM BLIBOOUTCS Ha Ty Xe
CTOPOHY, YTO U KOHEL, NepBUYHONM.

MocnepHuit pap BTOpUUHOR 0OMC
K NONHOCTBIO He 3anonHeH. B Hesa-
NONHEeHHON YacTh pasmeutaertcs 06-
MOTKa BeHTUnATOpa. [oTOBas O6MOT-
Ka cBepXy MOKpbIBAETCS NaKOTKaHbHo
K NponuTLIBaeTCs Nakom. -

Mocne 2T0ro roToBas Katyllka CHu-
maertcs ¢ wabnoHa, U HamaTbiBaeTca:
sropas. Ocoboe BHUMaHue cneayer
obpatutb Ha 10, uTobbl He 6biNo oT-
nnumns B uncne BuTkos obenx obMoTok.

O6e katywku Heobxo[uMo pasMec-
TUTb Ha CTepXHsX TpaHcdopmartopa
Tak, 4ToOb! UX BbIBOAL! Bbinu HaBepXxy,
a Hayana nepauYHON U BTOpH4HON 06-
MOTOK — C NeBou CTOpoHbI. Nposepb-
Te, XOPOLLO N NOAOrHaH b ApYr K Apy-
ry NONOBWHKKM CepAevHuKa, BcTasbTe
CepievHuK B KaTYLKN u CTAHUTE
Tpancdopmarop.

[ns kpenneHus BbIBOAOB 0OMOTOK
TpaHcgopmaTopa Heobxoanmo M3ro-
TOBWUTL B COOTBETCTBMM C puc.8 nnaty
pasmepamu 31x43x0,75 mm. Yeprex
nnarel NpueeneH Ha puc.9. “Bunoob-
pa3Hyl” YacTb nnaTel Heobxoaumo
3axaTb MexXay CepfevHUKOM U KapKa-
coMm, BnocnegcTaun ee moxHo byner
3adukcupoBaTte nakom. Beisoawt 06-
MOTOK NPOCOBLIBAOTCS Yepes oTBep-
CTMS K, NOCNe 3akpyunBaHus BOKPYr
MOHTaXHbBIX LWTHIPEH, NpunansaloTecs.
BHyTpeHHMe KOHUbI LWTbipen HeoH6xo-
AMMO u3onupoBaTb OT cepAevHuKa
(Hanpumep, NONOCKON NAKOTKAHM).

Mocne 3T0ro MOXHO NPUCTYNUTL K
nposepke TpaHcdopmaropa. Mexay*
BbIBOZAMU 4BYX NONOBUH NEPBUYHON
obmoTkn, KoTopble Heobxoaumo Byaer
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CcOeAnHWTbL BMeCTe, BCTaBbTE Npeaox-
paHutens Ha 1,6 A. K ogHOoMy 13 Bbi-
BOJOB NEpBNYHON OOMOTKM npunasai-
Te BbIBOA ceTeBoro kabens, a BTopon
BbIBO/ Kabens yepes amnepmeTp Noa-
KNIoYNTE KO BTOPOMY BbIBOAY NepBu-
How o6moTkn. lNposepbTe OTCyTCTBUE
3ambikaHns Mexay cepevHUKOM K 06-
moTkamn. He 3abbiBante naonuposatb
BCE COeaAMHEHUS, uMeloLe noTeHum-
an cetu!

Ecnu noaxknioyeHHbI K ceTu HeHar-
PYXXEHHbIN TpaHcdopmaTtop noTpebns-
eT TOK meHee 75 MA, BCE HOpManbHO.
BonbLuUniA TOK, BEPOSRTHO, Bbi3BaH NNO-
XWM COFnacosaHuem NONOBUH cepey-
HUKa unu pedektamu c6opkn. Ecnnxe
npepoxpaHuTene neperopen, ANs Bbl-
ACHEeHUS NPUYUHBI NOTpebyeTcs OCHO-
BaTenbHas nNposepka.

Ha npusepenHoit Ha puc.10 nnate
6noka NuTaHns ¢ rabapuUTHLIMKU pasme-
pamu 46,5x63,5x1,5 mm peranu pas-
MeujaloTcs B cooTBeTcTBuUM C puc.11.
[ns sbiB0AOB AeTanen Takke Heobxo-
AMMO YCTAHOBUTE MOHTaXHbIE LWUThIpb-
K.

TpaHchOopmMaTOp OKOHYaTENLHO Kpe-
NUTCS K Nnate ¢ NOMOLLbIO U3OrHYTOM
B Buae Bykebl ‘U’ MegHoOM NnpoBOnOKM
Z1,2...1,3 MM, oxBaTblBalowWen cep-
neunuk. MNepen narnbaHnem Ha Nposo-
NOKY HaTArMBaeTCcs U30NALMNOHHAER
Tpy6ka. [posonoka npunansaercs B
oTBepcTUa Nnartel. ins npeporspaute-
HUS CMEeLLeHMI Ha NnaTe, MecTa Kpen-
neHns BblBOAOB OBMOTOK (hUKCUPYIOT-
cs nakom. BbiBoabl fepxatens npe-
AOXpaHuTens, nocne NpunamBaHus K
HuUM KOHLOB OBMOTOK, 3aKnenBaloTcs
nsonsumen. KonpeHcaropbl puneTpos
BbINpAMUTENS YCTaHaBNMBAKOTCA Ha
OTAENnbHOW nNnaTe pa3mepamy
23x112x1,5 mm (puc.12). C60poUHbIN
yepTex nnatol NpusedeH Ha puc.13.
[oToBLI BNOK NUTaHUs, TaMm rpe aTo
Heo6XxoAnMO, NOKPLIBAETCH NAKOM.

Kopnyc npubopa nsrotasnusaercs
M3 MeaHon nnactuHbi. Heobxoanmbim
ycnosuem HapexHon pabotbl ycunu-
Tensa ABNAETCA XOpOLMIi OTBOA Tenna.
MMockonbKy BCe AeTtanu BHOCAT CBOW
BKNaj B HarpeBaHWe, OTKNOHATbLCSH
CMULLKOM CUMBbHO OT peKOMeHayemMomn
KOHCTPYKLMM HeXenaTenbHo.

Kopnyc ycunutens cobpaH u3 Tpex
OCHOBHbIX AeTaneit. Ero c6opouHbIf
yepTex nokasaH Ha puc.14.

{OkoHuaHue cneayer)

soxAse xnmoemko adniw g
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B nuTtepartype nossnsiotcs coobliie-
Hus 06 “yOOBRETBOPSIOLNX pa3HOO6-
pasHsiM TpebosaHuaM” NNasmMeHHbIX
AnHamukax, obecneymnsaloLnx makcu-
ManbHY0 TOYHOCTb BOCNPOU3BEAeHUs
BHICOKOYACTOTHbBIX 3BYKOB. Takue 3ass-
NEeHUs BbI3BANN KaK COMHEHUs, TaK u
nBONLITCTBO Y MHOrUX paguoniobnte-
nei. B gaHHoM cTaTLE paccmarpmsaeT-
cs “3NeKTpoHHOe” BonnouieHne nnas-
MEHHOro rpoMKOroBopuTens, KoTopoe,
BEPOSITHO, ABNAETCA OOHWUM U3 CambiX
NpOCTLIX.

Mpouecc npeBpallieHns anekTpuyec-
KOro curHana B 3ByKOBOW B 3NeKTPOAN-
HaMMUYECKUX N3NYYaTeNAX HaCHNTbIBaET,
camoe Manoe, YeTbipe atana. SHeprua
3NEeKTPUIECKOro curHana npespawiaer-
Cs B ,MarHWTHylo, KOTOopas 3aTtem npe-
0bpasyeTcs B KMHETUYECKYIO SHepruo

andbdbysopa anHamuka. Quddysop, 8
CBOIO OYepenb, BO3GY¥JaeT nNpoaons-
Hble 3BYKOBble BOMHL! B Bo3ayxe. OHu
HecyT ¢ cODOM aKyCTUYECKYo 3Hepruto
3BYKOBbLIX KOnebaHuiA, KOTOPYI0 MOXeT
socnpuHumaTs BapabaHHas nepenoHka.
OyeBnaHO, YTO Takne ANHAMMKN BHOCAT
daszosbie U aMNNUTYAHLIE UCKaXeHUs.
0BYCnOBNEHHbBIE 3NEKTPUYECKUMM 1 me-
XaHUYECKMMMA NOCTOSHHBLIMK BPEMEHN.
Kpome Toro, B SNEKTPOAUHAMUYECKNX
3ByKOM3NyYaTensax YaCTo BO3HMKANOT
npobnemsl CTapeHns pe3nHoBOro nog-
Beca, anddysopa, MarHuTta u T.M.
QuesuaHbiM petleHneM, ycTpaHsio-
LL{MM YIOMSAHYTHIE HeXenaTtenbHsie ag-
dekTsl, Byaer Takoe, Koraa anexrpuyec-
Kas aHeprus HenocpencTBeHHO Npespa-
LaeTcs B 3ByKOBYI0 6€3 NPOMEXYTOM-
HbiIX MexaHudeckux atanos. OanH n3

~ APT

G.GYOROK.

-T;POMKOIOBOPUTEIb

BO3MOXHBLIX CNOCOBOB peileHust 3ToN
3apaun -— hopmmupoBaHue B BO3ayxe
Kakoi-nnbo nnasmsi (puc.1), reomeTpu-
YECKME XapakTepucTUKM KOTOPOH N3me-
HRIOTCA B 3aBUCMMOCTH OT 3BYKOBOW
yacToTbl. ameHawouwuics obbem nnas-
Mbl BO3OYKaaeT B8 BO3Ayxe NPoAONLHbIE
MMIYNbCI, T.€. BLINONHAEST TY Xe (yHK-
Um0, 4To 1 Anddy30p 06LIMHOrO AUHA-
MUKa.

Ha puc.2 npusefeHa CTpyKTypHas
cxema Nna3meHHOro rPOMKOrOBOPUTENS.
leHepaTop B HEW UCNONL3YETCSA ANA NOo-
NY4EHUs BbICOKOYACTOTHbLIX kKonebaHuii.
Mx aMnnnTyaa MoayiMpyeTCcs Ha BbiXO-
fe, a 3atem KonebaHms nocTynalwy s
OKOHEuUHbIN yeunuTens. Ycunurens pa-
6oTaeT Ha KaTywky Tecna, npeacrasns-
jolyto cobort konebaTenbHbI KOHTYP,
Ha eMKOCTY KOTOpOro (a, cneposaiens-

g

k)

f A.WLEPEVUHVH,

r.bapHayn.

WHorga B8 npouecce aKcnnyataunn
AMHamuyeckas ronoska nNpuxoanTt s
HerogHoCTb. Ee MOXHO nomnbiTarbes
BOCCTAHOBUTb, U OHa BypeT ellle fon-
ro paborars. Hanbonee vacras npu-
YMHa HeucnpapHOCTH — NponajaHne
KOHTaxkTa. HapylleHue koHTakTa 6uisa-
eT Ha yyacTKe, rae npoxoguTt rmbkui
NPOBOAHUK, B MECTE COeAIMHEHUs ero
¢ NPOBOAOM, NPOXOAALLMM MO Anddy-
3opy. Berpeydalotca nospexaetns npo-
BoAa Ha camom Auddy3ope, B.TOM
MecTe, Iie NPOBOL BXOOMUT B 3BYKOBY!O
KaTyLUKy, a TaKke Ha Camon KaTylike.

BHa4yane HeobxoaumMmo onpepennTs
LeNoCTHOCTL: FMBKMUX NPOBOAHMKOB
(MeHHO OHM Yalle BCero nospexaa-
10TCA). Y6eamslumncs B UX UCNpaBHOC-
TV, NpOBepsemM LenocTHOCTb NPOBO-
[0B, nayLimx no anddysopy. Ecnm sty
uenyu ucnpaeHbl, TO Heobxoaumo, oT-
nass rmbkue NPOBOAHWUKM OT KOHTaK=
TOB, OCTPbLIM CKansMNenem NPUNoAHATL
no auamerpy anddy3op, a 3atem rodp
AuHamuka. lNocne 3T10ro, BhiTaWMB
Andby30p € KaTyLIKOM, HYXHO “Npo-
3BOHUTL” Lieny OT Kaxgoro rubkoro
npoBoAHMKA A0 NPOoBOAa, NoAXoAsLe-
kro HernocpeACTBEHHO K 3BYKOBOW Ka-

PEMOHT

OMHAMUYECKOW IONOBKU

Tywke. O6psiB Nposofa yacTo 6uiBaeT
B MecTe cknevkn anddysopa ¢ kapka-
cOM Karyuikn, Onpeenms, Kakon UMeH-
HO NPoBOA 060OPBaH, NPOKONMTE TOHKON
uronkon oteepctue B Anddysope Ha
paccTosiHim 0,5 MM OT KapKaca KaTtylu-
KM HanpoTUB HeMcrnpasHOro nposoaa,
3anyauTe NpoBoaa (Kak MOXKHO Bnmxe K
Anddy30py), NPoReEHsTE OBNYXEHHbINA
MEHbLIM NPOBOZ Takoro Xe AnamMerpa,
Kak ¥ npoBof, KOTopuii haeT no aud-
dhy3opy, ¥ cnasiite NOBPEXAEHHLIA yya-
cTok. MponasHHbie y4acTku “Npuxsatu-
Te” kneem “MomeHT". 3atem xOpoLlo
cMaxsTe rodp kneem “MomeHT” 1, noka
OH He CXBaTUNCH, BCTABbTE KaTYLUKY Ha
MECTO TaK, 4YToDbl rnbxne NpoBOAHUKU
BLIXOAUNM B CTOPOHY KOHTaKTHOM KONOA-
Ki.

Moka knew He BbICOX, OTUEHTpUpynTE
KaTyLluKy cMeLieHnem rodpa 3a ero kpas
B pasHble CTOPOHLL. 3aTem nansuem
npuaaeBuTe No AuameTpy ckriensaembie
mecta. [lanee npuknente cam auddy-
3op. lMocne aToro ocraercs NpuNasTe
rubKkue NPOBOAHNKM K KONOAKE — U o~
TOBO.

Korpa obopsaH nposog Ha Andy3o-
pe, HalauTe MecTo obpeiBa 1 noanasi-

\

Te Kycodek npoeoga (3annarky). Ecnu
HeucnpaseH oauH 13 rinbkux Nposoa-
HWUKOB, A 3aMEHSI0 €0 OTPE3KOM TOH-
koro nposofa MI'TO. lNMpakTuka noka-
3ana, YTo CKnemMsaHne mMect cnaek Ha
anddysope kneem “MomeHT” HEad-
dexTneHO. Yepes HeKoTopoe Bpems
paboTsl AUHAMMUKA HA MECTE CKNewku
ONATHL BO3HMKaeT 06psiB. £ npeanaraio
nydluee pelleHne Ans 3T0r0 — KaHn-
donb! MNocne coeanHeHn NPOBOAOB
Ha anddy3ope MecTa naitku “sanen-£1
Te" Kannsmu ropaven KaHndgonu. Tax-
xe “npokaHuconsTe” mecTa BBOAA
rmbKoro npoeoaHuka B Anddysop u
ero cnaimku.

Mocne peMoHTa ronoeKy NPOBEPAIOT,
NOAKITIOUME, HaNpumep, K MarHnTodo-
Hy. KauecTBo ee paboTbi npocnyumsa-
0T Ha pasHbiX YPOBHAX IPOMKOCTH.
Ecnm BO3HMKAIOT UCKaXEHUR, 3HaunT,
HenpasunbHO OTUEHTPOBaHa KaTyluka.
HyxHo “nopaborats” ¢ rodppom. Monot-
HiiM 06pa3oM st JaBHO BOCCTaHABMMBAIO
JAMHaMUYecKne ronoski MOLLIHOCTLIO 40
4 Br. Mpu pemoHTe MOL{HBIX FONOBOK 3
MECTa COBMHEHMI HYXXHO NPoNanBaTs '
npunoem MOC-40, a B KayecTee Knes
MCMONb30BaTL ANOKCUAHBIA.

o




HO, U Ha OCTpUE) BO3HMUKAET BLICOKOE Ha-
apsxerue (10...30 kB), noHusmnpyiolee
OKpYXatoLLi BO3AYX, TaK 4TO BO3HUKA-
€T KaHan 3NeKTPOHHOW MU MOHHOWK Npo-
BOAMMOCTH.

B cxeme Ha puc.3 BCe nepedncneH-
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KaTtywka Tecna
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Pble Bbille YHKUMM ocyliecTBnsaer
enMHCTBEHHbIM neHToh. Heobxognmoe
Ana paboTbl CxeMbi HanpsXEeHne BCno-
moratenbHoun cetku (okono 300 B) u
aHoaHoe HanpsaxeHue 600 B nonyya-
10TCA HenocpefCcTBEHHO U3 CEeTeBoro
HanpsXeHusa C NOMOLLbI0 3NEeMEHTOB
D1, D2uC2, C3. Tpancdopmartop Tr1
obecneunBaeTt HaNpaXeHNe U TOK Ha-
Kana, COOTBETCTBYIOLLME TUMNYy Nammbi
(27 B/350 mA). Kongencatop C4 npen-
HasHayeH AN yMeHblleHus obpaTHon
CBA3MU Ha BbLICOKOW vyacTtoTe. AHOAHOe
HanpsbKeHue NoJaeTCs Ha NaMny Yepes
.apoccenbHyio kaTyuwky L1. Peauctop R4
g)rpaHMqMBaeT BENUYUHY NOCTOSIHHOIO
TOKa Npu BKNIOUEHUW.

O6pazosaHHbin L2 n C; konebatens-

Puc. 3
Ca 220:1/400V Octpue
K Ft, SFz’——‘i L
_____ I Ry
o— e
’.‘I;”“‘ ZATioW K
230v | 39n 2xBYX10 PLS04
~ ] 1KV D Cg v
_____ 2 22n R3
o—i <o 1kv 47kNOW
Fty SF2 -
+ Cs »*
R, Lig’
220u/400V 47k
_ W
Lc, Bxon
T 39n 34
4 Tr1
230V/ 27V-15W
Noakniouerue namnii PL 504 *'CM. B TeKcTe

Hbil KOHTYp (KaTywka Tecna) nony4yaer
nuTaHue ¢ aHopa namnbt. OBpaTHasn
CBA3b HA YNPaBRAIOLLYI0 CETKY Ocylie-
crenserca anemedHtamu L3, C5 n R1.
Taxom cnocob obecneunsaeT paBeHCTBO
pPEe30HAHCHOW YacTOThi KaTylwkk Tecna
YacToTe reHeparopa.

AMONUTYAHAA MOAynaAuuna curHana
reHepartopa OCyLecTBNAeTCA C NOMO-
L{bi0 BCAOMOraTenbHOM ceTku. Yepes
peaucTtop R2 teuer TOK CeTkn, ero Be-
nNUYUHa MEHAETCH B TakT C MOgYNUpY-
IOLMM CUrHanoOMm B 3aBUMCUMOCTH OT
BTOPUYHOro HanpsaxeHus Tr2. BxogHasa
obmoTka Tr2 paccunuTaHa Ha umnesaHc
8 Om. B kauectee Tr2 MOXHO UCNonNb-
30BaThb BbIXOQHONA TpaHcdOopMaTtop O
CTaporo NamnoBoro NpUemHuKa unm Te-
nesusopa. Tpebyemasa ynpasnawouias
MOLLIHOCTb cocTaBnaeT npumepHo 10 Br.
B 3afaqy dumnbrpa HWwkHNX yactoT C1,
Ft1, Ft2 Bxoput AemndupoBaHmne nomex,
nonajawLwmnx B CeThb.

Karywka L1 copepxur 200 Burxos
nposoaa 3B-2 20,1 mm Ha Kapkace
@10 Mm co MHOrumMu cekumamu. OHa
ycTaHaBNMBaeTCH NepneHaukynapHo
L2. L2 — 100...300 surkos nposoaa
0,45 Mm Ha TOPONNAcTOBOM UNK
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B mupe oxuguwux 3gyKkoe

CTeKnAHHOM Kapkace &28...36 mM. Ha-
MOTKa — BUTOK K BUTKY.

L3 — 0,8 surxa npoeopa ©0,45 MM
Ha paccTosHumn okono 10 mm ot L2.

Tr1 BbinonHeH Ha cepaeqHuke E1 ce-
ueHuem 12 cm2, Ny = 16 BUTKOB NPOBO-
na — @0,8 MM, Ny = 2600 BuTKOB, NPO-
Bop — 0,15 mMm.

Katywky Tecna MOXHO HamoTaTb Ha
OTpE3aHHOM KYCKE CTEeKNSAHHOW NioMu-
HecueHTHon namnbl (puc.4). Ha puc.5
nokasaHa cpororpadcma opoccens.

OueHb BaXHa KOHCTPYKLMS YCTpOn-
ctea. Ocoboe BHUMaHKe HeobBXxoanumMo
obpatuTb Ha 3aluTy OT NPUKOCHOBE-
HUW. Tak Kax NNasMeHHbIN AUHaAMUK B
LEenoM UMeeT ranbBaHUYECKYIO CBA3b C
CeTblo, HEOBXOAUMO OYEHb TLLATENLHO
M3rOTOBUTL KOPNYC, X XOPOLLIO U30NNPO-
BaTb Tr2.

MarotoBneHHoOe ycTpoWCTBO npen-
crasnset cobon BbICOKOYACTOTHbIN re-
HepaTop MOLLHOCTLIO B HECKONBLKO Ae-
CATKOB BaATT; NO3TOMY HeobGxopnmo

SR S

O4YeHb Cepbe3HO OTHECTYUCH K 3aLiuTe OT
nomex. Fpolie BCero 3ro ocywecTenTb,
€Cnu MUCNonb30BaTb METannuyYecknin
xopnyc. Heobxopumo Taxxe nosabo-
TUTbCS 06 3KpaHNpOBaH UM NNA3MbI, HE
3aMblkas Npu 9TOM aKycTU4Yeckoe npo-
cTpaHcTBo. [JocTatouHo 3hdPEeKTUBHO
3TO MOXHO OCYLLIECTBUATL C NOMOLLbIO
MeTannu4ecKomn ceTku (Hanpumep, nNpo-
TUBOMOCKUTHOR), KOTOpas okpyxaer
nnasmy B HECKONbKUX CaHTUMeETpax oT
Hee.

Karywxky obparHou ceasm L3 (oHa xe
— KOHeHcaTop) HeobxoanMo n3roTo-
BUTb akkypaTtHo. Ha ee xoHue moxer
oueHb nerko obpasoeartbcs NNasma, u,
KpOME TOro, oHa MOXET CMeL|aThCa No
L2. Mpwn narotorneHnn pekoMeHpyeTcs
naberatb 06pasosaHus kakux-nnbo Bbl-
CTYNOB ¥ OCTPbIX KOHLUOB. L3 pekomeH-
Ayetcs ycTaHasnNMBaTb Ha PacCTORHUM
oxono 10 mm o1 L2 n ucnonb3osatsh Ans
3akpenneHus 6bICTPO CXBaTbiBAOLNIA-
CS KNeW UNit U30NAUNOHHYIO NEHTY.

Cepbe3Ho HeOBXO[MMO OTHECTUCH U
K U3rOTOBNEHUIO OCTPUA, MOCKONbKY
nnasma vMmeeTr Temneparypy Bbille
1000° C v moxeT pacnnasuTs Hebonb-
woe KonuuyecTso MeTanna. B onbiTHOM
3K3eMnnspe ocTpue 6bIN0 U3FOTOBNEHO
13 6poH3bl. MaMeHsaa senuunHb R2, R3,
MOXHO MeHATb rnyBuHy mopynayuu
(rpOMKOCTb).

C ysenuueHuem obbema nnasmbi
yny4laerca nepesavda HU3KUX 4acTtor.
OpHako, xak nokasbiBaeT OnbiT, 3TO MO-
XET NPUBECTU K yBenuueHuio cobcTeeH-
HbIX WYyMOB nnasmbl. KoadduyueHr
None3Horo AewcTBns ycTpoucTsa npu-
mepHo paeeH 0,5...1%. OcHoBHas
4acTb NOABOAMMOI MOLLHOCTY M3ny4a-
ercs B hOpMe 3nexTPOMarHUTHbIX BOMH.
B 3tom MoxHO ybeautbcs, noMecTus
B6NU3K HeaKkpaHUPOBaHHOW KaTyLUKn
Tecna namny Tnetouiero paspsga. Bo
nabexaHue pagnonomMex 3KCNepumeHTbl
C YCTPOMCTBOM HEOBXOANMO NPOBOANTL
TOMbKO 3a3kpaHuporag karyiuky. C ca-
MOV NnasmMoK Takke Hago obpaiarbea
OYeHb OCTOPOXHO, YTOBLI HE NOMY4YUTb
CEPbLE3HbIX OXOIOB.

OnbIT NOKa3sbiBaeT, YTO NNAasMeHHs M
AVHaMUK, pasmeeHHbIN B oKyce X0-
POLLO pacCYNTaHHOro 3KCNOHeHUManb-
HOro pynopa, 3By4uT ropasgo “kpacu-
Bee”, NOCKONbKY 3TO NPUBOAUT K YNy4-
LWEHMIO XapakTepuCTUKX Nepefayn a4na
“Bcnneckos”. Takon AMHaMUK ¢ “npumep-
HO" 3KCNOHeHUManbHbIM PYNnopoM, Bbi-
pe3aHHbIM U3 BUHHOM By ThINKY, NOKasaH
Ha puc.6. Katywka Tecna n xatylwwka
obpaTHOM CBA3M U3 OAHOTO HENOMHOTO
BUTKa pasMelLialoTCs Ha ropnsliike 6y-
ThINKN.

Radiétechnika, 7/2000.
Mepesod
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Xouy npefnoxuTe untatenam Y’?H)'g
¢ ycunexuem no 7,6-108 (138 ab).

Kaxabi 13 TpaH3UCTOPOB 3aiumLLieH
OT NpeBblLLEHNS MakcuMansHoO Aony-
CTUMOrO KONNEKTOPHOro ToXa Iy max-
[Mpn MuHMMYMe AeTanen nony4yaeTcs
MaKkCUMYM YCUNEHUA.

EnuHcTBEHHOE, C 4eM HYXHO nocTa-
patbcs, Tak 310 ¢ nopbopom VT1 n
VT2. Y nepsoro TpaH3ncTopa koaddun-
UMEHT YCUNEHUs ToKa [OMKeH BbiTb He
Huxe 800, y sroporo — 1000.

Mpy ncnpaBsHbiX AETanNsX U BepHON
cBopke ycunuTenb HaunHaet paborath
cpaay.

M.TYPOB,
r.benropog.
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A.PA3AHLIEB,

r.Hanbuux.

MpeAnaraic cxeMmy 3awWmThbl OT TEne-
hoHHbIX NupaTos (puc.1). Pabotaer oHa
Tak. HanpsxeHue c TenedoHHON nnHum
noctynaer yepes moct VD1 Ha noteH-
umomeTtp R1, koTopsim AobueatoTea no-
rudeckont “1” Ha Beisoge 1 DD1 — Tor-
Aa Ha sbiofe 3 DD1 6yAer yposeHb no-
rudeckoro “0”, n TpaHaucTop VT1 3ak-
pbIT. .

Mpu 3BOHKe C “nuparckoro™ annapa-
Ta, TO €CTb NOAKMIOYEHHOro nesee (No
cxeme) rHesq XS1, noruyeckas “1" Ha
BbieoZle 1 DD1 cMmeHuTCs Ha norvdec-
kuin "0". TpaHaucTop VT1 oTkpbiBaercs,

3ALLNTA OT “NUAPATOB”

Puc. 1
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peanctop R4 wyHTupyer TenedOoHHY0
FIMHWIO 1 He AaeT Npow3soanTe Habop
HomMepa ¢ “nupaTckoro” TeniedoHa. Mpu
3BOHKE C "X038lCKOro” annapara onTpoH
VD5 oTkpbiBaeTca 3a cyeT ToKa, NpoTe-
kalowero yepes TA, n Ha sbisofie 2 DD1
yctaHasnmeaetcsa “17. 31o bnokupyer

anemeHT DD1, a 3HauuT, n TpaHancTop
VT1.

KonaeHcaTtop C5 npefjHasHaveH AnA
nopAepxaHua VT1 B OTKpbITOM COCTO-
AHWK Npu Habope Homepa.

3nemeHTtol C4 1 R5 cospaioTt nornyec-

kun "0” Ha Bbisoe 2 DD1 npu 3akpbl-

ToM ontpoHe VD5.

B cxeme MCnomnb3oBaHbl Pe3ncTopbi
MNT. MNepemeHHbid pesnctop R1 —
Cn3-1a. KonaeHcartopsi C2, C5 — K50-
35, C1, C4 — K50-16. Yeptex nevat-
HOM Nnarhl ycTporucTBa n3obpaxeH Ha
puc.2.

P
BO3BPALUAACH K HANEYATAHHOMY
(“PI”, N8/98, C.24)

Wor-

B cratbe v.Banaxinuesan A Jdpn-
ka “3awmTa oT TenedoHHbIX “rinpa-
TOB” CxemMy MOXHO YNpoCTUTb, UG-

KMIOYMB ABa nocnenosaTenbHO coean-
HeHHble uHBeptopa DD1.2 n DD1.3
(puc. B cTatbe), T.e. yMeHbWnTb Kofn-
4ecTBO MukpocxeM. Kpome Toro, Bme-
CTO JOBOMbHO AedUUMTHON MUKPOCXe-
mbt KP1014KT1A (DA1) MOXHO uc-
Nonb30BaTb BbICOKOBOMABTHbIR TpaH3n-
ctop KT605 nnun aHanoruyHbiin (fony-

g5 ——>K DuD.% DD, DD2

+ U 75 18ThA1

90 220mMk
30k T B > ub.7 DD1, 002

ATC TA
o . \SA1
Bkn | .BFKA. .
7 VD5 vD6 R2
KAD2A | K 11024
R1
vD1... VD4 10M
KiifozA VD7 .
14 A1
¥
VD8
1B1LA1

nD1.2 D01.3

"y
CTMOE HanpsXeHne asMmTTrep-Kon-

nektop — 100 B n 6onee). N3meHeH-
Has cxema YCTpOMCTBa NokasaHa Ha
pucyHke. Ee yHKUUK HEe U3MeHn-
fnck. B cnyyae napannenbHOro noa-
KIMIOYEHUS K NIMHAKM MOAYNb KOHTPONSA
HanpsxeHus (VD5, R1,VD7,VD38, R3,
DD1.1) peructpupyet noneiTky Habo-
pa HoMmepa, n NpuMepHo Yepes 2 ¢ (on-
penensercs HomuHanamy R4, C2)
BKnlovaeTca reHepatop Ha DD1.2,
DD1.3. OH ¢ yactotoi 0,1 'y Harpy-
YKaeT NUHWI0 CTaHAapTHbIM CONpoTUB-
nexuem 1 kOm (R8), He no3sonaa Ha-
6patb HOMED.

B.EOPOMAN,
r.3anopoxse, YkpauHa.

WOHOSLIBW 3 WOPK]
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B.BPYCKWUH,

r.Kopones, MockoBckon obn.

B nocneaHue rogbl BHOBb Npobyann-
ca uHTepec papuoniobutenen x 6ec-
TpaHcdopmaTopHbiM Bnokam nuTaHus
(BTBM). Npun HagexHoM n3onaLuK Nu-
Taemoro ycTporcTaa (NnacTMaccoBbii
KOPMyC, OTCYTCTBUE HapYXHblX TOKOHE-
cywnx peraneir) takmne bl moxHo npu-
MEHWUTb B3aMeH TpaHCGOpMaTOPHbIX,
npuyem no maccorabaputHbiMm nokasa-
Ttensm BTBI1 umeoT 3ameTHble npe-
nMyLiecrsa.

Kpome 3KoHoMUYeckon Lenecoob-
paszHocTy, 6ecTpaHchopMaToOpHbBIM
Bl npucyum n apyrue [ocTonHCTBa —
Honblas HaAeXHOCTb NpH Npasunb-
HoM BbliBope 3NEeMeHToB, HeYyBCTBU-
TEMNBHOCTbL K KOPOTKUM 3aMbIKaHUAM Ha
sbixone soinpsmurens. MogpobHoe
onucaHune pabotel BTBI 1 ero nHxe-
HepHbIM pacyeT MoXHo HanTn B [1...3].
Kpome LueHHbIX pekoMeHauuni, B cra-
Tbe B.BaHHukoBa npusepeHa oyeHb
nonesHas paguoniobutensm Tabnuua
Ans Bbibopa eMKOCTU racsuiero KoH-
fLeHcaTopa B 3aBUCUMOCTM OT 3ajaH-
HOro TOKa Harpyskiu.

B AononHeHue K ceefeHuam, uano-
XeHHbiM B [1...5], 13 cobcTeeHHoro
onbiTa pobasnio cnegylouiee:

1. MNpwn Bibope cxembl BTBI cne-
nyer otpasath 6esycnoeHoe npen-
NoYTEHUE MOCTOBOMY BLINPAMUTENIO
{puc.1). OdhdekTnsHoe 3HaveHune ne-
PEMEHHOIO HanpsXeHuUs B JaHHON
CXeme, NpUnoXeHHoe K AucaHOoMY
mocTy VD1, He npesblilaeT BuINpAM-
neHHeoro — Ug. 3To nossonser uc-
nonb3oeaTtb Nbbie manorabapuTHeie
yHuBEpCANbHblE ANOAbI C OTHOCKTENb-
HO HM3KUM MaKCumanbHO QONYCTUMbIM
o6paTHbiM Hanpskernem — 50...100 B,
Hanpumep, LWNPOKO pacnpoCTpaHeH-
Hble [1219.../0223 ¢ nobbimu BykseH-
HbIMW MHAEKCaMu, a Takke MHOrne
apyrune. )

2. B kavyecrtse GannacTtHoro (C1)
MHOI0 ucnonbayloTca GeckopnycHbie
(OKyKNeHHbI€) nonuaTuneHTepedTa-
naTHble KoHaeHcaTopbl Tuna K73-17 u
nonunpenuneHosele K78-2, npumeHs-
eMbie B CXemax CTPOYHOM pasBepTku
OTEYEeCTBEHHbIX TENEBU30POB U MOHMK-
Topos. OB6a Tuna KoHAeHcaTopos cne-
uhanbHO NpefHasHayveHb! Ans paboThl
B Lensx nepemeHHoro, nynbcupyloLe-
ro 1 UMNyNbCHOro ToKos. lonyctumas

aMnnuTyAa NepemMeHHoro HanpsKeHuns
Unu nepemeHHas cocTasndiowan
nynbcupytouiero npu vacrtote 50 Iy
nexur B npepenax 55...70% oT Homn-
HanbHoro HanpsxeHus U, [6]. Takum
obpasom, B cxemax BTBIM moxHo npu-
MEHATb yXaszaHHble KOHAEHcaTopbl C
U, =400, 630 1 1000 B.

Euie 0AHO SOCTOMHCTBO KOHAEHCa-
TOPOB C NNEHOYHbIM (CUHTETUHECKUM)
AWSNEKTPUKOM — BEeCbMa Manbieé no-
Tepu n, CNepoBaTenbHO, HUYTOXHLIN
Harpes npu paboTte B Lenax nepemeH-
HOro ToKa.

Bnaropnaps 6eckopnycHomy npsmMo-
YronbHOMY UCMONHEHNIO, OHYM 3aHUMa-

R1 470k

Puc. 1

R1 470k

10T HebonbLUOK 06beM Npy 3HAUNTENb-
HOWM eMKOCTH U BbicOKOoM paboyem Ha-
npsxeHun, Moatomy, B oTnuumne or
pexomeHayemblx B [2] BymaxHbIX KOH-
peHcaTtopos MBIMY u KI'b, nneHouHble
K73-17, K78-2 nerko nomeLialrcs B
xopnycax mancrabapuTtHbix 6nokos nu-
TaHus — aganTtepax.

3. PexomeHpyto pobaBnsaTtb B donp-
MEHHblIE U camofenbHble apanTtepsb
(xaK TpaHcdopmMaTopHble, Tak 1 BTBI)
nnaskue npepoxpaHureny. Ecnn us-3a
manoro obbvema xopnyca 8 6noke nu-
TaHWA HEeBO3MOXHO YCTaHOBUTb Aep-
xatenb npepoxpaHuTens, manoraba-
putHble BcTaskn [IM un Bl cneayer

‘'~ BECTPAHC®OPMATOPHbIX
/) BIMOKAX NMNTAHUA

BnaumBaTb Ha BECYy MeXAy LTbpem
BUNKW U BbIBOAOM NepBuYHOM obmoT-
K. Pagmonpomelili NEHHOCTb BbINYCKa-
eT TaKkKe mMoaudukaunio Kepammyec-
kux npepoxpanutenen Bl ¢ rubxumn
BbIBOAAMU ANA Nanku,

Kax npasuno, ansa sawmntel b1 ma-
NoV MOLHOCTYH [oCTaTOuHO Npefoxpa-
HuTensa Ha 1ok 0,25 A. Yrobul ucknio-
YUTb BO3MOXHOCTb 3aMblKaHWA BHYT-
pu agantepa, Ha npunasHHBI C OAHON
CTOPOHb! NpefoxpaHuTenb HaTaruea-
eTcs HeGoNbLUOVW OTPE30K XNOPBUHMU-
nosou TpyBoukn, a 3atem BnamsaeTcs
BTOPOW KOHew,

4. Ha Bbixoae seinpamutens BTB(M,
Aaxe ecnu oH paboTtaer Ha NOCTORH-
HYIO (N0 cune ToKa) HeoTKMIoYaeMmyko
Harpysky, cneflyeT ycraHaBnuBaTth CTa-
GUANTPOH UNW NPEeaNOXEeHHbIN B [4]
TpaH3UCTOPHBIM cTabunusartop Hanps-
xeHusi. B atom cnydvae npu obpuise
Leny HarpysKkn He NpouscaeT asapuin-
HOTO MOBbILWEHUS HanpsHXeHus Ha an-
ofax BbiNPAMUTENBHOTO MOCTa U KOH-
AeHcartope hunbrpa C2. Yrobbi noBbi-
cuTb HagexHocTb Bll, cosetylo npu-
MEHATb HE ManoMOLLHbIe cTabunuTpo-
Hbi [1808...1813, 1814A...1, a npubo-
pbl cpegHen molHocT — A815A.. XK,
L816A...4, A817A...[" Bbixoa us cTposn
Bonee MoLLHbBIX CTabunNUTPOHOB ropas-
A0 mMeHee BeposATeH. Tak Kak KoHAeH-
catop C1 Ha nepemMeHHOM ToKe urpa-
€T ponb OrpaHUYUTENBHOMD CONPOTUB-
nexHua, pononHuTenbHore 6annacTHo-
ro pesucTopa K crabunurpony VD2 He
Tpebyercs.

5. Ecnn Bl npegHasHaueH ans pas
60Tbl C AOCTATOUHO AOPOrUM YCTPOI-
CTBOM, ANS KOTOPOTO ONacHoe nosbille-
HUe NuTatouiero HanpsXxexHns (Hanpu-
Mep, NenpKepom), cnegyer ycraHo-
BUTb Ha BbIXOAE ajanTtepa AoNonHKU-
TeNbHYI CTYNEeHb 3aliuThl. lakas
Mepa npuMeHseTcs UHoraa B 3apybex-
Hou POA ana zauuTtel MMC npouec-
COpOB U MUKPOKOHTponnepos. Ha
puc.2 npuseaeHa cxema npocToro T-
pUCTOpHOre yCcTponcTea, cpabartbiBa-
IOLEero TONbKO Npi aBapuiHOM nosbi-
WeHUN HanpsXKEHUs Ha BbiXoae Bbin-
psmuTens unu ctabunusartopa. lpu,
3TOM MO UEenu ynpaBneHus OTKpbiBa-
eTca mManomoliHbld Tupucrtop VS1,
KOTOPbIW LUYHTUPYET BbIXOS BbiNpsMu-
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Tens v BbidbiBaet hopcuposBaHHoe cro-

_paHue nnaBKOro npeaoxpaHuTens
FU2. Peauctop R2 3agaet kpatHOCTb
neperpy3ku. Ipu oTHOWEHWU aBapuii-
HOFO TOKa rneperpysku Iz K HomuHarnb-
Homy Toky I, o1 10 go 20, Bpema nnas-
neHusa npegoxpanutenen BI1-1 co-
ctaBnser 2...5 mc.

Kpome bectpaxcchopmartopHbix Bbin-
paAMUTENEen, racauime KoH4eHcaropbl
MOrYT NPUMEHATLCA B KOMOUHMPOBAH-
Heix Bl [5], roe nepsuuHas obmortka
ceTeBOro (pasfennTenbHoro) TpamMc-
¢hopMaTopa He paccumMTaHa Ha nonHoe
HarnpsbkeHue NUTaloUlen ANeKTPoceTyn
(pnc.3). Ha atom npuHumnne ocHoBax
YCMELHO NpUMeHseMbIit MHOI cnocob
nepefgenkun manomouwHelx bI1, npea-
Has3HavyeHHblXx gna 120-BonbToOBON
CeTH, NN PEMOHTA NEPeropeBLInX —
Hanpumep, npu obpbiBe 0QHOMO U3
B51BOL0OB NepBUYHON 0OMOTKM TpaHc-
£opmaropa Ha 220 B.

B nogasnsiouiem bonbluMHCTBE 3a-
pybexHblX, 4a U BO MHOr“X oTeye-
CTBEHHbBIX ajantepax OTCYTCTBYHOT
pnaBkne NpefoXpaHuTenu, saumiuato-
wue nepBuydHyio 0bMOTKY ceTeBOro

s TpaHcdopmartopa. fpu aBapunHbIX
3aMblkaHUAX Ha Bbixode Bbinpamute-
na (B Harpyske), a Takxe npoboe guo-
OB BbINpAMUTENS UM KOHOEHcaTo-
poB hunbTpa, BMECTo AeweBoro, ner-

KO 3aMeHsAeMOoro npefoxpaHutens rne-
peropaet TOHKWIA NPOBOL NepBUYHON
obmoTku.

Hepedxo u3-3a TEXHOMOTMYECKUX
HapylweHui, AONYLWEHHbIX Npy 1aro-
TOoBnEeHuu TpaHcopmaTtopa, co Bpe-
MEeHeM NpomucxoauT paspblB Nposofa
BCNeAcTBME ero OKUCneHus B MecTe
navku sblBoga. Ecnu tpaHcdopmartop
Obin paccuMTaH Ha ABa nuTanLmnx Ha-
npsbxeHua — 127/220 B, kak npasu-
NnO, OCTaeTcsa Lenon 4acTbL CeTeBown
obmoTkM Ha HanpsbkeHue 93...127 B.
B atom cniyyae, a Takke npu riepegen-
ke 120-BONbTOBOro MMNOPTHOrO agan-
Tepa, MOXHO BocctaHoButb Bl ana
cet 220 B 6e3 3amenbl TpaHcdopma-
Topa. [ocnenoBarentHo C nepBUYHON
obMoTKkol TpaHcdopmatopa Bkova-
eTcs racauwun KosgeHcatop, u nogbo-
poM ero emkoct gobusaiorca Heob-
XOOMMOrO pacnpegeneHua nepemen-
HbIX HanpsbkeHWn Ha koHOeHcaTtope u
nepsu4Hon 0bMoTke, Yem MeHblle em-
KOCTb 3TOro KOHAeHcaTopa, TemM MeHb-
Lwas 4YacTb CETEBOro HanpshxeHus npu-
noxeHa k obMoTke TpaHcdopmaropa.

MHTepecHbIn BapuaHT nocnegHen
CXeMbl C CUMMETPUUHBIM OrpaHuYeHu-
eM nepemMeHHOoro HanpspkeHusa Ha nep-
BUYHOM o0BmoTke TpaHcdopmartopa
obin onucan Jl.MNoxapuHckum B Xyp-
Hane “Pagno”. Ctabunurpoxbi-orpa-

Huuntenn VD4, VD5 tuna [8151 no-
KasaHbl MYHKTUPOM Ha puc.3.

Bce akcnepuMeHThl o nogbopy em-
KOCTM KOHLEeHcaTopa W HanaXxmnsaHuio
BTBIM gormkHel NPOBOAUTLCA OT UCTOM-
HUKa perynupyemMoro nepeMeHHoro Ha-
npsbkeHusa (naboparopHoro aBTorpaH-
cthopmatopa — JIATPa), HauuHasa ot
Hyna u o Ugs = 220 B ¢ NOCTOAHHBLIM
KOHTponem Toka, notpebnaemoro bno-
KOM MuTaHus, u npu cTporom cobnio-
AeHun npasun anekTpobesonacHocTn.
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% W3BectHo, 4Tto CBETOAMOL MOXHO
MCNoNb30BaTth B kKadvectBe crabunu-
3aropa HanpsbkeHusa [1]. OgHako Ha-
rpy3ouvHas cnocobHoCcTh rapamerpu-
yeckoro crabunusatopa HeBenuka,
ypoBeHb cTabunuanpyemoro Hanps-
Xeuua cocraensaet 2...2,1 B, a cra-
OMNbLHOCTL ero OCTaBnfAeT Xxenatb
nyswero.

Tem He MeHee, NpuMeHeHue cBe-
ToaMoaa No3BONsAeT coBMellath ABe
DyHKUMM — UCTOUHMKA ONOPHOTO Ha-
npskerunsa (MOH) u ceeToBoro nHAU-
Katopa, a No CBegeHusamMm, npuseneH-
i; HbiM B [2], MOXHO NONyunTh ele u
NOBbILEHHYH TepMOocTabuneHoOCTL

BbIXOOHOro HanpshKeHua.
%

E.CONONOBHUKOB,
r.KpacHogap.

CTABUIIU3SATOP HAMNPAXEHUA
CO CBETOAMOAOM

Mpegnaraio cxeMy npocrtenwero
TpaH3uCcTopHoro crabunusaropa Ha-
npsxeHus ¢ MOH Ha ceeToguofe. Cxe-
Ma B LIENOM uMeeT TpaanuUOHHLINA
BWA, 3a uCknioveHueM crabunusatopa
TOKA Ha FepMaHneBoM TpaH3ucTope

VT1 KT3155

-

VT3, nogxkno4veHHOro K Bblxofdy cra-
Gunusaropa. 31o nossonset obecne-
UnTb CTabunbHbIA TOK Yepes3 CBeTo-
OMOA, 1, COOTBETCTBEHHO, MNOBLICUTL
CTabunbHOCTL BHIXOLHOMO Hanpshke-
Hua. Npu ykadaHHbIX Ha cxeme ane-
MEeHTax TOK Harpy3ku LOCTUraet He-
CKONbKMX LECATKOB Munnuamnep.
CobcrBeHHoe noTpebnenune toka
CXemMon — meHee 6 MA. Ynyqumtb
napametpbl ctabunusatopa MOXHO,
ecnu 3ameHuTb TpaHsucTtopot VT1,
VT2 Ha KT3102. INpu atom ysenuun-
BaeTCA U TOK Harpysku.

INutepatypa

1. B.Anumos. Ceetoanon — crabu-
nau3arop HanpaxeHusa. — Pagwvo,
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TaHuyyem om numaHus!

A.YBAPOB,
r.benropoa.

Crabunusatopbl Toka 3HauYuMTeNbLHO
pexe NPUMEeHsIoTCst pagnonibuTtens-
MU, Yem cTabunmnsaropbl HanpsbkeHUs
u perynaropbl MouHocTi. Bo mHorom
370 CBA3aHO ¢ Honee CIOXHON CXeMo-
TEXHUKOW TPaauLMOHHbBIX UCTOYHUKOB
toka. OgHako o6beKTuBHbIN aHanus
NoKasbIBAET, vTO B psAfe cnyvaes npeg-
nouTuTeNnbHEE NPUMeHEeHUe UMEeHHOo
MCTOYHUKOB ToKa. [NnaBHOe 4OCTOWH-
CTBO MCTOYHWUKA TOKa — HevyBCTBK-
TENbHOCTb K KOPOTKOMY 3aMblKaHuio
Harpysku.

[loctatouHo 4YacTto BCTpevanTtces
cnyvaun, Kora Ha[o NoaAepxunBarb no-
CTOAHHOE 3HavYeHue NepemMeHHoro
TOKa, HANPUMeEp, NpY BKITHOYE HAM MOLL-
HbiX lamn HakanBanus. Takaa mepa
B HECKONBLKO pas npogneBaeTt CPoK ux
cnyx6bl. Perynupyemelin ctabunusa-
TOp MOXeT oKa3arb HeoUeHUMYH no-
MOLLE NPKY NPOBEpKe W HanaxwBaHnn
YCTPOWCTB TOKOBOW 3aLMTHI.

BuumaHuio untarenen npegnaraer-
cA HecnoxHas cxema crabunusaropa
nepeMeHHOro Toka ¢ NaBHoN perynu-
POBKOW ero BenuunHbl. TOK perynupy-
eTCA OT HECKONbKUX Munnmamnep Lo
8 A. Npu coortsetcTBYIOWEM BoiBOpe
3NEeMEHTOB CXeMbl MakCuManbHbli
cTabunuanpyemMblii TOK MOXHO yBenu-
unTe 0o 70...80 A.

Cxema crabunuaaropa nokasaHa Ha
puc.1. B ee ocHOBY NonNoXeH TOKOC-
Tabunuanpyowmn AByXNOMOCHMK,
noapo6Ho onucankbii B [1]. [laHHoe
CXeMoTexHuYeckoe peuleHne nssec-
THO [AOBOALHO AasHO [2], ogHako
gonroe BpeMs 6bl0 YncTo Teope-
TUYECKNM (BCNOMHUTE, YTO NpeacTan-
nanun co6on MOIT-TpaHsncrops

0...15 net Haszapg). Cutyauus nameHu-
nack C NOsABNEHWEM B NPOLAXE MOL-
Hbix MOTI-TpaHauctopos (MOSFET)
dovpm Intersil [3]u International Rectifier
[4]. x npumeHeHue No3BonseT cosaa-
BaTb UCTOMHWUKM TOKA C XOPOLIMMY Xa-
paktepucTukaMmu u npegenbHo npo-
CTbIMU CXeMamu {a coBnageHue pac-
YeTOB C NPAaKTUKOW NPUATHO YyOuBUAO
astopa).

CobcTBeHHO cTabunu3aarop Toka co-
6pan Ha OY DA1, TpaHauctope VT1
n pesuctopax R1, R2, R4. lenutens
R1-R2 npegcrasnseT coboi 3agarymk
toka. B gaHHom cnyvyae ToK B amne-

NMEPEMEHHOIO TOKA

R3 75k Puc. 1
\ 4 [
pliy
150k BA1
k14044708 vD2...Vo5
vm e 7 Vi 1132-50-10
»eo |41 1
RZ 3 iy IRF740 R
umx I 2 s 1 & o>
[_* -2208
N
7
Ré
0.1

pax YMCrieHHO paBeH HanpskeHuio Ha
asuwxke R2, ymHoxeHHoMy Ha 10. 370
nossonsiet Boibpare HanpsXxexHue oart-
yuka Toka R4 Becbma manoiMm. [ns
paboTbl C NEPEeMEHHbIM TOKOM B CXe-
My BBefleH OMOAHbIA MOCT, B OHY U3
JuaroHanemn KOToporo BKMHOYEH TOKO-
crabunuanpyrowmnin gBYXNONICHUK.
Takoe BKOYMEHWe 3KBUBANSHTHO Noc-
negoBarensHOMY COeAUHEHWNIO Ha-
rpy3ku 1 ABYXNOIMOCHUKA, U, chefoBa-
TenbHo, o6ecneunBaeT OAMHAKOBLIN
TOK Yepes HuX.

Paccmotpum npouecc crabunmsa-
unu Toka Bonee nogpoGHo. Tak kak
BbINPSAMNEHHOE HanpaAXeHne He
dUNLTPYeTCs, HanpaxeHne Ha CToke
VT1 — ogHononsipHoe, Nynscupyiolee.
Korga HanpsbkeHue Ha ctoke (pmc.2a)
paBHo Hynio, Tok Yepe3 VT1 He npote-
Kaer, u nageHne HanpsxeHua Ha pe-
auctope garunka R4 takke pasHo 0.
Tpanaunctop VT 1 npyt 3TOM NONTHOCTHIO
oTKpbIT. [0 Mepe pocTta HanpsKeHus
B Cetu, HanpsxeHue, cHUMaemoe C
Jarumka, Talkke ysenuuusaercs (npo-
NOPLMOHANbLHO NPOTEKAoWIEMY TOKY),
NpuBnnxascs K HanpshkeHWo 3agaTin-
xa. TpaHauctop VT 1 HaunMHaet 3akpbl-
BatbCs. MNpu COBNaAeHUN HanpsKeHun

Ha gatumke R4 u Ha 3agatunke R1-R2
NPOUCXOOMT OrpaHnyenve OanbHeli-
ulero pocta toka. OY DA1 nogaepxu-
BaeT onHaKoBOe HanpsxeHue Ha CBo-
MX BXOLAX, M3MeHsa ConpoTuBneHue
kaHana VT1. Tem cambim obecneunsa-
etca ctabunuaauns Toka. dopma Tora
yepes VT1 coBnagaet ¢ HanpsxeHu-
eM Ha 3afjaruvke U UMeeT Tpaneueun-
pansHyio dopmy {puc.26). Takon xe
no opme, TOMbLKO MNepemMeHHbil, TOK
npoTeKaet Yepe3 Harpysky (pmc.2B).
AnemeHtel VD1, R3, C1, C2 obpasy-
0T nNapamerpudeckuit ctabunuasarop
ansa nutasus OY.

Ecnu Hago naMeHuTb AnanasoH
cTabunuanpyembix TOKOB, cnegyeTt
cooTBetcTByOWNM obpa3om Bbib-
paTb Tun TpaHauctopa VT1u guohos
VvD2...VD5, a Takke ckoppeKTupoBarb
HanpskeHue sagarivka Toka (Uaap)
unu conpoTtuBneHne aarumnka R4.

Tok cTabunusauum onpegenseTtcs nNo
copmyne: c
fer = 9-3'3‘/1

R4

[laHHas cxema MoxeT OblTb TaKxe
npeoGpasoBaHa B akTuBHyio Harpys-
Ky NepeMeHHOro TOKa, Kak 370 che-
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natb — noapo6Ho onucaxo B [1].

Hanaxupanune cxemMbl cBOAMTCA K
KOHTPOMI0 HanpsxXeHWsa 3agaryuka
(4Tobbl TOK He BbllWwen 3a npegensl
7...8 A) n rpagyvpoBKe oprasa ynpas-
nenun (pesucropa R2). [lna suayans-
HOFO KOWTPONSA B Lienb TOKa MOXHO
BKIMIOUUTL amriepMeTp.

QY DA1 nogonaget mobon wmnpoko-
ro npumexenua (K140Y[6, K140Y[7,
mA741 n .n.). OT npumeHerns BuicT-
pogenctaytowmux OY ¢ nonesbimu
TpausucTopamu nydile Bo3fepxaTb-
CAl, NOCKONbKY C HUMKU ctabunusartop
MOXET CaMoB0O30yaANTLCA, UTO HEMUHY-
eMo BbiBefeT u3 crpoa OY, TpaHanc-
Top VT1 1 guoael mocTta (MMEHHO Tak
oTpearupoBana cxema y aBtopa Ha
yctanosky K544Y[)12). Tpanauctop VT1

cnefyet Bbibuparb U3 accopTumen-
Ta BbILWEYKA3aHHbIX PUPM, OPUEHTN-
pYACb HA MakCUManbHo AONyCcTuMble
TOK CTOKA 1 HANpsaXeHne CTOK-UCTOK.
Crabunurpon VD1 — nwobon npe-
LIM3UOHHBINA, C Hanpshxenuem crabunm-
3aummn 9...15 B. Ot ero crabunsHoctn
3aBucuT cTabunbHOCTb HANPAXeHrna
3a7aryMKa 1, Kak cneacrtane — cra-
Bunusnpyemoro Toka.

Tpauauctop VT1 cneayet ykpenutb
Ha MaccuBHOM paguarope. K octans-
HbiM ZeTanam ocobbix Tpebosanui He
npegbasnsaetca. Peanctop R4 yaobro
M3roTOBUTL U3 NPOMbILLNEHHOMO LY H-
Ta AN u3MeputensHbiXx npnbopos.
310 obecneunt Tpebyemyio TOUHOCTL
n TepmoctabunbHoCTL. pn ero MoH-
Taxe cnefyet yaenutb ocoboe BHUMa-

HWE HAOEXHOCTU COeANHEHNs MHBEP-
cHoro Beixoga QY un R4. Obpbis 37010
COBAMHEHMNSA BbI3bIBAET BbIXO CTabu-
nuaaropa u3 cTpos.
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d A.BYTOB,
¢.Kypba, Apocnasckon obnacru.

3aHnmanch KOHCTpYMpOBaHuem u
PEMOHTOM pa3nuyHoOn paguoannapa-
TYpbl Ha NPOTAXEeHUU MHOTUX NeT, aB-
TOpY HEOAHOKPAaTHO MPpUXoauIioch
CTanknBaTbCcA € BbIXOAOM M3 CTpos
avogHbix moctos KL405, koHeTpyk-
LA KOpnyca KOTopbIX Npucnocobrie-
Ha ONns MOHTaXa Ha reyaTHble nna-
Thl. Haubonee yacto BcTpevaiouan-
€A HencnpaBHOCTbL — 0BpLIB 0fHOro
13 guogos. YTobbl BLIACHUTEL NpUyn-
Hbl BO3HUKHOBEHUA 3TOro AedekTa,
6bIn0 NpoBeLEHO HECKOMbKO He-
CROXHbIX 3KCNepUMEHTOB.

[noarbIl MOCT Obift NOKMHOUEH K
MCTOYHMKY MEepeMEHHOr0 Hanpsxe-
HuA (7 B), BbIXO MOCTa HarpyxeH Ha
namnbl HakanuBakusa ¢ 0buMM TOKOM
notpebnexna 1 A. Yepes HECKOMbKO
MUHYT U3MEpPEeHHan MyJtbTUMETPOM C
NOMOLYbIO TEpMONapk! TeMneparypa
kopryca mocta gocrturna 90°C. He
“mes nNog pykon aMnupuyeckux op-
My O0s COOTBETCTBYIOWMX pacuye-
TOB, O TemMneparype KpucTannos au-
0Of0B MOXHO ObiNO TOMLKO forafbl-
BarbCA...

B uentpe mocta KU405 umeercsa
npamoyronbHoe yrnybnerine pasme-
pamu 3,5x5 mm. B Hem 6e3 npobrniem
MOXHO NPOCBEPNUTL OTBEpPCTUE On-
ametrpoMm 3 mM. MOCT ¢ NnoMoLYbIO
BMHTa M3 ycTaHasnusanca Ha He-
OonblUION TENNOOTBOA U3 floparto-

NOBbLIWWEHUAE HAOEXHOCTH
AnoaHbIX MOCTOB

MUHMEBOW NNACTUHbLI pasMepamu
60x50x2 mm. INepep ycTaHoBKOW rnag-
Kas NOBEPXHOCTbL MOCTa CMaswiBarnacs
TennonposogHomn nacron KMNT-8. Noc-
ne ycTaHoBKW Ha paguarop, Temnepa-
Typa xopnyca KL{405 npn pabote ¢ Ton
e Harpyskomn cHuaunace go 70°C. Ec-
TECTBEHHO, NpuMeHunB bonee maccns-
HbIA TENNOOTBOA, MOXHO eule bonbiue
MOHWU3UTL TEMNepaTypy MOCTa, 4TO Mo-
NIOXWUTESbHO CKaXeTcs Ha ero Hagex-
HOCTH,

MNeped ycTaHoBKOWM AVOOHOrO MOCTa
B Kxaxoe-nubo yCTpOWCTBO, Xenartenb-
HO CHATb BONLT-aMNepHYyIo Xapakrepu-
CTUKY kaxaoro us guogos. OgHako, Tak
Kak 6e3 cneumanbHbix npucnocobne-
HWI 3Ta onepauua 3aHnmMaet gocra-
TOYHO MHOTO BpeMeHu, MOXHO FOCTy-
NUTb HECKONbKO npouie. [uofHbl
MOCT BKJTHOHAETCA Tak, KaK Cka3aHo B
Hayane 3ameTku. [lanee, ¢ NOMOU4bIO
ocumnnorpadga, BKMoYeHHOro Ha npe-
nene “1 B/genexue”, cMoTpum hopmy
HaNPXEeHUa Ha Kaxgom u3 ouoLos
MocTa. Cpes cuHycounpbl AOrbKeH ObiTh
NOYTK NPAMONMNHENHbIM, Ecrm xe oH
MMeeT BUA XOPOLUO pasnnymumon oyrim,
TO OaHHbIA Anog nmMeeT NoBblLUeHHOe
CONpPOTUBIEHME B NPAMOM BKIHOUEHN
1, CKopee BCero, Yepes Kkakoe-To Bpe-
MS OTKaxXeT.

[edekTHbin o B BbinpAMUTElb-
HOM MOCTE MOXHO “ycunuTts” napan-

nenbHbIM BKJTHOYEHUEM BHELUHEro
pononuutensHoro guoga (KO208,
K[0209, IN4001, K[226).

AsTopom onpoboBaHo naparnnens-
Hoe BKNioUeHWe ABYX WCNpaBHbIX
oQMHaKoBbIX MocToB 6e3 kakux-nmbo
BblpaBHUBAIOLWMX pe3ncropoB. Mpu
3TOM Temreparypa ux Kopnycos, Npu
obuem toke 1 A, gocturna TOMbKO
70°C, a He 90°C, kak npu 0GHOM MO-
cTe. CnefyeT yunTbiBaTH, 4TO MAKCK-
ManbHbIA TOK Harpysku nput Takom
BKITIOUEHUU BbINPAMUTENbHBLIX ANOL-
HbIX MOCTOB MOXHO YBENMUNTL He B
OBa pasa, a Makcumym Ha 25...40%.

Bce shieckasanHoe ansa KU405
cnpasegnueo u gna mocta KL402,
HO oH Donee ynobex ana ycTtaHoBKu
Ha paguarop, Tak kak Heobxogumoe
OTBEpCTUE TaMm yxe UMeeTcs.

Mocne NpoBefeHNst MHOTONETHUX
HabnogeHuin n aHanusa pexumos
pabot oTkasaBwX YCTPOWNCTB MOX-
HO cOenath TakoW BbIBOA: Npu TOKe
Harpy3ku Gonee 50% makcumansHo
ponyctumoro ana KL405 (KU402),
HaLEXHOCTh 3TUX MOCTOB PE3KO CHU-
xaetca! ObbliHO cHavana ysenuun-
BaeTcs NpAMoe CONPOTUBIEHUEe Of-
HOro M3 AModoB, NOCREe Yero npouc-
xoaut ero obpeis. MNMpobon gnogos
MOCTA CIy4aeTcs 3HaUMTENbHO pexe
—— Kak Npasusio, NonapHo, npu KopoT-
KOM 3aMbiKaHuu B Lenu Harpysku.

BnHewinyu wo waAnHe|



TaHuyem om numaHus

A.NETPOB,

r.Morunes.

YunTbiBaa, 4To TEMNEPATYPHLIA pe-
UM NONYNpPOBOAHMKOBLIX Npubopos He
TONbKO OKa3biBaeT BIMAHWE Ha uX na-
pameTpbl (Mpy NOBLILLEHUU TeMNepaTy-
pbl CHKAIOTCA NPEAenbHO A0NYCTUMbIE
3HaYeHUA TOKa, paccenBaeMon MOLHO-
CTU, HaNpsHXKeHUA TpaH3UCTOpPOB U Ano-
OB, M3MEHATCA NodTH BCe UX napa-
METPbt), HO ¥ ONPELENseT HaAEXHOCTL UX
3KCNAyaTaumu, cnegyet CTpeMUTbes K
MUHUMAnNbLHOMY BblAENEeHUO Tenna, npe-
yCMaTpuBaTh TEMNepaTypHyo cTabunu-
33LMI0 PEXMMOB U 33LMTY OT TEMMOBbIX
Neperpys3ok, a TaKkke npuMeHaTs adgex-
TUBHBIE METOALI OTBOAA Ternna. Ot Tpe-
boBaHua ocobeHHO CyllecTBeHHb! AN
MOLLHBIX TPaH3MCTOPOB, AMOAOB, TUPUC-
TOpPOB 1 Apyrux npubopoBs, koTopele pa-
6oratoT npu Bonblinx pacceuBaeMbIiX
MoLyHocTsx. Hanbonee nonHoe ncnons-
30BaHKe NonynpoBOAHUKOBLIX rpubo-
POB 10 MOLJHOCTM BO3MOXHO NWLLb Npnt
LAOMNONHUTENBHOM TErnooTsone oF uUx
kopriyca. lNMpakTuka nokasbiBaer, 4yTo
NPy MCNONbL30BaHUKU TPAH3NCTOPOB U
OMOJOB B 0DneryeHHbIX pexumax Ha-
LEeXHOCTb ux paboTbl NoBbILLaETCA B Ae-
CATKW pas3 Mo CpaBHEHUIO C HAAEXHOC-
ThHO B NpefentcHOM pexume.

3awmTy NonynpoBOAHUKOBLIX Npubo-
poB OT TEMMOBbIX Meperpy3ok Heobxo-
avmo obecrieunBaTth He TONBKO B Npo-
Lecce aKcniyatauuu, HO U Ha atane
MOHTax@. [pn nyxeHun 1 nanke BbiBO-
LOB HyXHbl Mepbl, UCKoualoume no-
BpexaeHue npubopos n3-3a ux neperpe-
Ba. flyxxeHne n nanky BbIBOAOB Xena-
TENbHO NPOU3BOAUTL He brivke 3 MM OT
kopnyca rnpubopa ¢ npuMeHeHneM ten-
nootsoga. Bpemsa nyxeHus BbIBOLOB —
He Obonee 2 ¢. Ecnu namnka ocyluecrs-
nsaerca 6e3 TennooTBoAa, TemMnepartypa
Npunos He OOSMKHa NpeBblwaTh 260°C,
a Bpems namnku He aorpkHo oItk Bonee
3c.

MolHOCTL, Bblgenaemast TpaH3ncTo-
poMm;

P: =Ll +16Uss = Ui (1)
MOLWHOCTL, BbIAGNAEMAS ANOLOM:

Pp = 1aUp 2)

ﬂpM YCTaHOBKEe aKTUBHbLIX 3NTeMeHTOB

Ha TENMOOTBOL, BbIAENIAEMas UMU MOLL-

HOCTb OTBOANTCA 33 CHET TeNnNONpoBOL-

HOCTW, KOHBeKuun U TennoBoro (ny‘«le'

BOro) u3nyuenus. YpaBHeHne Tennoso-
ro 6anaHca umeer Bua;

P=P;+Py+Pp, 3)

Puc. 1 Kopnyc th

a) Oxpyx Cpeda 6)

Oxpyxtpedn  B)

Mepexod
'n

Kepnyc Rnx
t ¢ [Kapnye

Rke Rkc

't

Oxpyx-cpeda r)  Oxkpyx.cpedn

rae P; — MowHocTh, otBoauMan
33 CYyeTt TennonpoBoAHOCTYH;
Py — MOLHOCTb, OTBOANMAA
NnocpeaCcTBOM KOHBEKLNY,
P, — MoOWHOCTL, 0TBOAMMEA
TNy4eBbIM U3nyyeHmnem.

TENAONPOBOAHOCTDL

TennonpoBO4HOCTE — 3TO Criocob-
HOCTb Tena nepesasBatsb TENNOTy oT To-
yek ¢ Bornee BLICOKON TEMNepaTypown K
ToukaM ¢ Bonee HU3KOM TeMnepaTypo.
MolyHOCTb, 0TAaBaeMan OAHOPOLHLIM
TENoM 3a C4eT TeruonpoBogHocTn Py,
TENNOBOe conpoTuBnexHue R, u pas-
HOCTb TemnepaTtyp At cBA3aHbl Mexay
coboi 3aBUCUMOCTLIO:

P, =A%, )

me R, =——;
T oS

| — anuHa Tena, Mm;
oy — KoahduumeHT Tenno-
NpOBOAHOCTH, 33BUCALLIMA OT
pun3nyecknx cBONCTB MaTepuana,
Bt/(m-rpaa);
S — nnowaib nonepeyHoro
ceveHus Tena, M2.

37a ¢opMyna no CBOEWN CTPYKType
aHanormyHa 3akoHy OMa s yyacrtka
Lenu ¢ anekTpuyeckum tokoM | = AU/R.
Ucnoneaya aty aHanoruio (At = PRy
cooTBeTCcTBYET No Buay AU = I'R), Mox-
HO onpefenvTb COOTBETCTBUA:

- TENOTa — 3NEKTPUYECKUN TOK,

- TEMNEepaTypa — 3NEKTPUYECKoe Ha-
npspKkeHue,

- TEersioBoe ConpoTUBeHNe — aNekT-
pU4Eeckoe ConpoTUBIEHUE.

MoXxHO NpefCTaBuTb TEMTOBYHO 3KBU-
BaNEHTHYIO CXeMYy 3aMeLLeHus TpaH3n-
CTOpa B CTaLMOHAPHOM peXxuMe oaHON
W3 CXeM, NpuBEeAEeHHbLIX Ha pUc.1.

Ha puc.1a noka3aHa Cxema ana cny-
yas, KOTAa u3BeCTHa NpefenbHo Aory-
CTUMad Temrepatypa nepexona ty v Ten-
NOBOE CONPOTUBIEHNE MNepexoa-Kopnyc
Rpk, @ TPaH3UCTOp YCT3HOBMEH Ha pa-

auatope € TennoBbIM CONpOTUBNEHNEM
Rpc Yepes U3onupytoLlyto Npoknagaky ¢
TEernoBeIM conpoTuBneHnem Ry, Ha
3TOM PUCYHKE TaKXKe MOKa3aHO Tenno-
BOE CONpOTUBREHUEe Kopnyca CamMoro
TpaH3uctopa Ry (conpoTtueneHne Kop-
nyc-cpeaa) u Temrepatypa Ha rpaHuLax

3INEeMeHTOB CXeMbl 3aMeuljeHna; t-

t, — TemMnepatypa nepexoaa,

ty — TemnepaTypa Kopnyca,

t, — Temnepatypa paauaropa,

tec ~— TeMnepaTypa OKpyxaloLen cpe-

Aapl.

B cnyyae, korfa n3BecTHa TOJIbKO
npeaencHo Aonyctumas Temnepatypa
kopriyca npubopa, cxema 3amelleHus
ripUMET BUZ, NoKasaHHbIn Ha puc.16. Ha
puc.1B NOKasaHa ynpoLEHHaA CXema
TEMMNOROTO 338MelleHUA TPaH3UCTopa B
CRy4yae OTCYTCTBUA U30NMpYIoLen npo-
knagkun. W HakoHel, Ha puc.ir nokasa-
H3 CXema TEenoBOro 3aMelleHna TpaH-
aucropa 6e3 paguatopa.

B obuiem cnyyae (puc.1a) nonHoe
(CymMapHOe) TennoBoe conpoTueieHne
“nepexof-cpeaa” MOXHO NoACUNTaThb No
opmyne:

ZRpc = Rk + (Ryp + Rpc)‘ lRKC- (5)

3hak “| |” oanauaeT napannensHoe co-
eflnHeHne Lenen.
B atom crniyyae opmyna (1) npumer
BUAL
At th—t
P = R YR ()
nc nc

Bauay AoctatouHo Gonbloro Tensno-
BOTrO COMpOTUBIieHUs "kopnyc-cpeaa”

Tabn. 1
Megb 390
AMOMUHIIA 208
Bepurrvesan 16
KepamMuka
Cmopna 058
KNTa 0,25
Boanyx 0,025

bt




’

T0-126, TO-202 8 10 6
TO-9 25 3 1,5
TO-3 1,25 0,35 15 06
Tabn. 3

TO-126 Her 3,0 6,0 1,0 6,0
(KT-27) Ectb 1,0 3,0 0,5 3,0
TO-220 Het 1.4 5,2 14 3,0
(KT-28) Ectb 0,3 22 0,5 14
TO-3 Her — — — 1,0
(KT-9}) EcTb — — — 0.3
Tabn. 4

#7018 (KT-1-7) | 130...220 — 320 0,75 0,3
TO-92 (KT-26) | 175...200 — 210 — 0,45
TO-126 (KT-27) | 4...15 25 110 10 1,0
TO-220 (KT-28) | 1,7..5.0 0,5 70 50 15

b 10-218 (KT-43) 16 0,35 50 125 20

TO-3 (KT-9) 0,5..6,0 0,2 30 125 3,0

Tabn. 5

7403
n213-n215
nz216, M217

1605

7806

KT602

KT605

KT608

KT626

KT639

KT814, KT815
“ KT816, KT817
KT818, KT819
27818, 27819

701

n7o2

KT802

KT803

KT805

KT807

KT808

KT809

KT903

KT908

KT972

KT912

KT825

KT827

85 15,0
85 35
85 2.0
85 15,0
85 2,0
125 45 (150)
125 (300)
125 (200)
125 10
150 10 (115)
125 8
125 18
125 1,67
150 125
150 10,0
150 2,5
150 25
150 16
150 33
150 8.0
150 2,0
150 25
150 3,33
150 20
150 15,6
150 1,66
175 1.2
200 14

13

05
05

B

0,5

B

025

2,2
2.2
22
22
05
0,3
0,5

0,25
0.4

0,25

0,25

0,25
0,4
0.4
04

0,25
2.2
05

B

0,21

0,25

10
24
30
30
0,85
04
05
6,5
1,0
10
25
60
100
10
40
50
60
30
10
50
40
30
50

30
126
125

100
25
25

0,7
0,16

0,17
0,12

25

70

125

100
85

125

Rgc, 7o BMUsiHUeM MOXHO npeHetpeub.
B aToM cnyyae ronHoe TennoBoe conpo-
TUBMNEHUE MOLLHOTO MONYNPOBOAHUKO-
BOro npubopa:

(7

Tennosoe corportusnerue R, noka-
3bIBAET, H3 CKOMbKO rpaflyCoB MOBbl-
lwaetca TeMneparypa nonynpoBogHu-
Ka B obnacrtu rnepexoaa npuv yBenuye-
HUW PaccenBaeMON Ha HEM MOLLIHOCTH
Ha 1 BT. BenuuuHy, obpaTHyic Terno-
BOMY COMPOTUBMEHUIC, HA3bIB3IOT Ter-
NOBOW MNpoBOAKMMOCTbIo. [NA HaOexHo-
CTW TEeMMepaTypy OKPYXalLen cpefbt
t. npuHuMatoT pasHon 50°C.

TpebyeMoe Ternoroe corpoTuBneHue
MEXIY PaanaTopoM 1 OKDYXaIoLWen cpe-
[IOW, rpu KOTOPOM Ha TpaH3ucTope pac-
ceunBaeTcs MOLHOCTL He Bonee 3agaHHon
rpu TEMNEPAETYPE OKPY¥@IoLLen cpebi te,
MOXHO onpefenuTb no dopmyne:

Rne = Rk + RKp + RpC.

t -t
Rpc ZLEE}_‘_C'RnK"RKp- (8)
max

Ternnosoe COMNPOTUBNEHUE HA rPaHu-
Lue pasfena kopryc npubopa — Tenno-
OTBO ABNAETCA YHKUMEN nnowanu
KOHTaKTa, CTerieHn HepoBHOCTU NoOBep-
XHOCTEW, yCUnus, C KOTOPbiM COeuHe-
Hbl Kopnyc npubopa v TennooTsog, Ter-
NOMpPOBOAHOCT MaTepuana, 3aronHa-
IOLEro 3a30pbl MexXay KOpMycom npu-
Bopa 1 TernnooTBoaOM (Tennonposoas-
LLier cMa3kn). B oTcyTCcTBUE CMa3ku XO-
poliue pe3ynsrathl A4aeT WUCronbL3oBa-
Hue NPOKNaA0K U3 MATKOW CBUHLOBOW
donbru TonwmHon 0,08...0,1 mm.

3HayeHus TennonpoBOAHOCTN HEKOTO-
pbiX MaTepuanos rpusedeHs! B Tabn.1.

B riocneaHee Bpems NosiBANCS HOBbLIN
TErnornpoBOAHbLIA U3ONALMOHHbLIN MaTe-
puan tuna KNTO-0,25, BbiyckaeMblin B
Benopyccun (TY PB14576608.003-96).

TernnosBoe cornpoTyuBNEHue CrIoaaHbIX
MPOKNaAoK ANA HeKOTOpbIX TUNOB KOP-
fycOB rnpuseeHo B Tabn.2.

B 1a6n.3 [2] npuseaeH ko3 guuneHT
k, rnoka3sbiBaloliMhi, BO CKONbKO pa3
BO3pacTaeT TEennoOBOE CONpOTUBMNEHNE
KOHTAKTa B 3aBUCUMOCTU OT crnocoba
KperineHus TpaxaucTopa Ha paavartop.
Kak BuAHO 13 1abnuubl, npuMeHeHue
TErnonpoBoaALEn NacTbl yMEHbLIaeT
TEMnOBOE COMpPOTUBNEHWE KOHWTAKTa B
2...3 pa3sa.

CpeaHee TernnoBoe corpotuBneHue u
MakcumanbHas pacceuBaemMas mMou-
HOCTb HEKOTOPbIX TUNOB KOPMyCoB Mo~
NynpoBOAHKUKOBbLIX NPUBOPOB NpuBeae-
Hbl B Tabn.4.

TernnoBble XapakTepucTukM HEKOTO-
pbiX TMMOB TPaH3UCTOPOB MNPUBEEHbI B
Tabn.5s.

(MpopomxeHue cneayer)

BNHeWNU WO WaAnHe [



TaHuyeM om numaHus

H.LUECAPYK,
r.Tyna.

YCcTpo#icTBa 3aLLMThl € UCMONL30Ba-
HUEM 3M1eKTPOMarHUTHbIX pefte, bnaro-
[aps uX NpocToTe, YaCTO UCNOMNbL3YIOT-
Ccs npu NoCTpoerun cTabunnsaTopos
HanpsxeHus [1]. X HegoctaTkom aB-
naerca 6onswoe Bpemsa cpabatbiBa-
HUA, [ocTUrawllee JecAaTKoB MUIU-
cekyHzZ. Byxo6MOTOYHOE perie no3Bo-
NAeT NoCTPOUTL y3ern 3aiuTbl C BbICO-
KuM GuICTpOaenCTBueM u ncnonb3osa-
HUEeM TONLKO OLHOW KOHTAKTHOM rpyn-
net [2].

3neKTpudeckasn CXeMa rpeanaraemMoro
yana npueegeHa Ha pucyHke. TpaHanucTop
VT1 BMeCTe C ABYXOBMOTOUHBIM
pene K1 tuna PMY (nacnopt
PC4.523.360 CMN) obpasyer 3a-

i ZEZE il

3ALLUTA CTABUITM3ATOPA
HA OBYXOBMOTOYHOM PEIJIE

crabunusatopa VT2 coeguHeHa € Kon-
nekropom VT1. B ucxogHoMm cocros-
Huu VD3 3anept o6paTHBIM CMeLLeHN-
eM, U MO3TOMY Y3€ef 3alMTbl HUKAKOTO
BNMSAHUA Ha paboTty ctabunusatopa He
OKa3blBaer.

Mpu neperpyske uiiv KOPOTKOM 3aMbl-
kaHuu Harpysku VT1 otnupaetcs, npo-
UCXoauT BRIOKUHI-NpoLEeCcC € ANnTers-
HOCTbH0 0KOMo 30 MC (338BUCHT OT UHOYK-
TuUBHOCTK 0BMOTOK |, Il pene), 4Tto cyule-
CTBEHHO NepeKpbIBaeT NacropTtHoe Bpe-
Msi cpabatbiBaHus perte (okorno 10 mc).
HanpsxxeHue Ha konnektope V11 pes-

i—ﬁuﬁuﬁaﬁﬁp— HONPAXEHUS

VI2

$1
e
TOPMOXEHHbIA BROKUHT-TeHe- _JL

KO YMEHbLUZeTCs, 3TO NPUBOAUT K TaKo-
MY e Pe3KOMY yMeHbLLeHWIO Hanpske-
Husa Ha 6ase VT2. Tok ero Konektopa
BbICTPO YMEHbLU3eTCs NpakTuyeckn 1o
6e30NacHON BENUYMHbBL.

Mocne cpabaTbiBaHUA pene KOHTAKT
K1.1 oBecneyunBaet OTKIIOMEHUE HArpys-
KU U BKINIOYEETCA Ha CaMODNOKUPOBKY,
coepunaga konnektop VT1 ¢ o6lmm npo-
BOOOM. B T&KOM COCTOSHWM Y3en 3aLu-
Thl MOXET HaXxo[WUTbCHA CKOMb YroaHO
[onro.

[na so3spata crabunusaropa B pa-
Boyee COCTOSHWE NOCHe YCTPaHeHuA ne-
perpy3ku unv K3 Hago kpat-
KOBPEMEHHO BLIKIHOYUTb MUTa-
Hue y3na 3aLuuThbl.

.

|

(A, I '~ | BbicTpogeiicTBue 3awuTh
patop. OgHa obmoTka pene H K ! | 33BUCUT OT YACTOTHBLIX CBONCTBY
BK/IIOYEHA B KOJIEKTOPHYIO T I | VT1 u uHgykTuBHOCTEN pacce-
uenb VT1, Bropas — B ero 6a- { I aHua obMoTok K1 1 cocrasnset
30Byl0 Lienb — Takum o6pasom, N é»,zm ZAE%A K oH le\Sl%A | | 20...30 mkc. Qina npuBefeHHON
4TOBbl MeXay HuMu 6bina no- o o, i v ——1 Utex | CXeMbl Mopor cpabatbiBaHus
NoXuTenbHas 0bpaTHas CBA3b.  _ ® Q2B ey ( L 27630A I | 3awmtel — okono 1 A. b
B ucxogHoM coctosHuu VT1 |8 2 X } }
3anept nageHueM HanpsxeHus ZX,'%?]A KLt | I NMutepatypa
Ha ctabunutpore VD2. CurHan | | 1. Paguo, 1996, N12, C.46-
rieperpy3kv CHUMaeTcs ¢ Jart- ABVS,% ¥ 0.7 ] Vo 4T
yuka Toka R2. Yepes VD3 6a3a I, . N _______,6__‘ 2 Uecapyk H.A. — A.c.
pEryfiMpylLero TpaH3ncropa N433465.
4 "y
A.KALLKAPOB,

r.C-Netepbypr.

B niocnegHee Bpems B BbITy npyume-
HAIOTCA ANEKTPOHHbIE YCTPO#ACTBa ANd
NAaBHON PErynMpoBKY CETEBOTO HAMps-
*eHusi. CoBpaHHbIe Ha TUpUCTopax cxe-
Mbt CO303H0T BoNbLUKE NOMEXN 1 YaCTO
melsaiot pabote paguoarnnapatypbl.
[aHHas cxema Ha MOLLHOM TpaH3ncTo-
pe He COo34aeT NOMeX U MOXET UCronb-
30BaTbCs ANA yNPaBNeHUs KaK aKTuB-
HOM (HarpeBaTestbHbIe dNEMEHTbI, Nam-
fibl), TAK U UHOYKTUBHOW Harpy3kon.
OpurMHanbHOCTb ee MoAKoHeHUs no-
3BONSAET CO34aTb perynupyemMbl 6rok
MUTaHKUSA C PEryrnUPOBKONA HampsikeHus
Ha BbIXOMe B LUMPOKUX Npegenax (3asu-
cut OT TpaHcopMaTopa Harpysku), B
naHHoM cnyqae — ot 0 o 40 B.

[nana3soH perynupoBku Hanpsxe-
HUSA Ha nepBuYHON OBMOTKE TpaHc-
¢opmatopa T2 — ot 0 no 218 B.
Tpaxcgopmatop T1 noHuxkaet Hanps-
XeHue cetu o 5...8 B, oHo BbINpam-

SNEKTPOHHbIN

ABTOTPAHC®OPMATOP

naetcs guogHbiM Moctom VD5 v crna-
xusaetca C1. MNepeMeHHbIM pe3ucTo-
poM R1 perynupyloT BenuuuHy Hanps-
KeHus, NoCTyrawnuwero Ha ynpasnsio-

SA

-2208

wwi tpaHsuctop VT1. R2 orpaHnyuea-
€T TOK 633bl TpaHaucTopa. [pu BepxHeM
(no cxeme) NONOXEHUW OBUXKA pe3uc-

Topa R1 TpaH3uCTOp OKaXerTcsa ronHo-
CTbIO OTKPLIT, 1 Ha T2 (Harpysky) byaer
oCTYNaTh NPaKTUYECKH NONHOEe Harps-
XeHue cetu. B HuxKHEM nonoxeHuu
apwkka R1 tpaHsuctop VT1 3anept, v | «
TOK Yepe3s nepBuyHy 0BMoTKy T2 He
NpOXOANT, CNefoBaTENbHO. Ha BbIXoae
— “0". OKOHeuHbl## Bnok yCTpoicTBa
MOXHO [OMNOSNHUTE CTa6UNU3aTOPOM Ha-
NPSHKEHUS, HO 3TO 33BUCUT OT KOHKpET-
HOFO MPUMEHEHWUSA YCTPONCTBE.

Deranu. B yCTpo#CTBE MOXHO WUC-
ronb3oBaTh cnegylowme getanu:

- TpaHsuctop VT1 — KT812A,6;
KT824b; KT828A,b; KT834A...B;
KT840A,b.

- VD1...VD4 — moct KLU410B vnm
KLI412B6; VD5, VD7 — KLi405, KLi407
(c moBow Bykson).

B cxeme npumerer T2 € nepsBuyHON
obMoTKoM, paccuutaHHo# Ha 220 B, a
BTOPU4HON — Ha 42 B.
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C.ABPAMOB,
r.OpeHbypr.
E-mail: asmoren@mail.ru

He BblkuabiBanTe CTapble Namrnosbie
TENEeBU30pbl Ha CBaTKy, OHW euje rnpwu-
roaaTcs B foMalHem xosancrse. Npu-
MEPOM TOMY MOXET OblTb U3rOTOBMNEHHbBIN
MHOHO arirnapaT TO4eYHOW CBapku, npea-
HA3HAYEHHbIN ANA NPUBAPUBaHNSA NUCTO-
BOW ctanu tonuwuxon 1o 0,5...0,8 mm k
MaCCUBHbIM CTanbHbiM getanam. OH
MOXET HalTu npumeHerune B bbiTy, a
Takke B HeOONbLUMX PEMOHTHBLIX Mac-
TEPCKUX, Harpumep, npu peMoHTe aB-
ToMoGunen.

ToyeyHas cBapka — 3TO NpuUBapuBa-

> HWe geTanen ofjHa K Apyron rpu rnomo-

L KpaTKOBPEMEHHOro uMnynbca ¢
BGONbLLLOA CUMNOW TOKa U ManbIM Hanps-
XeHueM. B 3aBUCUMOCTH OT TONUMHBI
MpuBapyBaeMoro meTanna, Heobxoaumo
OfbITHBIM TyTem nogobpate Anutens-
HOCTb UMMYNbLCA MNPU HEU3MEHHbBIX TOKe
W HAMpsHKEeHUU, TaK Kak MOLLHOCTb W,
CcNeaoBaTenbHO, TEMINepaTypa B MecTe
fra3orpeBa B OCHOBHOM 3aBUCAT OT 3TUX
AByX (hakTopos. YBENUUMBas TOK (a OH,

’ B CBOIO O4epeab, 3aBMCUT OT nnowaan
cepaieyHuKa TpaHcopmaTtopa, Ceverns
0BMOTOK 1 KONUYECTBa BUTKOB Kak nep-
BUYHOWN, TAK 1 BTOPUYHOM OBMOTOK), Mbl
MOXEM YBEMUYUTL MOLLHOCTL, 8 3HAUWT,
W TOMUHY MpUBApPUBAEMON aeTanu.
3HauYMTEeNbHO MOBLIWATL BTOPUYHOE
HaTlpsHKeHUe He CneayeT T.K, Mo MHEeHUo
aBTOpa, yBENnUYaTCs rnoTtepu, a Benea-
CTBUE 3TOM0 YMEHBLLUMTCH MOLLHOCTb, OT-
AaBaemasn Ha pa3orpes getanu.

MNpouecc npuBapuBawusa ABYX AeTa-
Nen To4eyHon CBapKoWn He TpebyerT ka-
Koro-nubo HaBbiKa, HaA0 NULLL 3HATb,
YTO [1eTanu B MECTe KOHTaKTa He JOMX-
Hbl BbITb NOKPALLEHL! UK MOKPLITH! Ka-
KMM-IMBO M3ONALNOHHBIM FOKPHITUEM.
KoHTakT BTOpMYHOM 0OMOTKM C AeTans-
MU AOMKeH ObITh O4EHb HAAEXKHBIM.

MpoBoga BTOpUYHOWM 0BMOTKK XKena-
TENbLHO MNPUCOEANHUTL K NpuBapuBae-
MOW AeTany kak MoxHo brivike. ABTop
UCNONb3YET CreluanbHyo cTpybuuHy,
B KOTOPOW MNpOCBepPneHo oTBepcTne au-
ametTpoMm 17 mm, 1 3aBefeH XryT oT
BTOPUYHOWN 0OMOTKM, KOTOPBIN, B CBOIO
ouepeab, NpuTaHyT bontom gnamert-
poM 12 mm. Btopon koHel obmoTku
3aBefleH B CBapOYHbIA nuctoner. B
MOMEHT NPUBaPUBaHUA NMUCTONET Npu-
JKUMBIOT K PUBapPUBaEMbIM AeTansam
(4em cunbHee — TeM nyyile) 1 Haxu-
MaIT Ha KHOmKy. CUNMBHO YANUHATH
MpoBOa BTOPUYHON OOMOTKK He peko-

TOYEYHAA JJIEKTPOCBAPKA
U3 CTAPbIX TEJIEBU3OPOB

Puc. 1
7
el
r N =%
9 L =] - (2= (- — 5
e
4
— S
O Oan
— OCHOBaHue
O 2 — raiika, 9 wT.

Q 3 — XryT I-o6MOTKK

4 — KapKac KaTymxu
O Q 5§ — cTAXKM

6 — yronku

7 — aBromar
O O 8 — nnava ynpaBnexus

9 — YpakccopMaropHoe
(::) (::) *eneso

= ————
e
‘ ‘ T2

MEH/YeTCA T.K. BO3paCTyT rnorepu.

Arnapar u3roroBneH u3s WecTtu cuno-
BbIX TpaHcgopmatopos TC-270 v “re-
Tenb” pa3marHUynBaHusa OT CTapbiX Nam-
MOBbLIX LBETHBIX TENEBU30pOB. 3CkU3
YyCTPONCTRA u3obpaxeH Ha puc 1.

[1ns atoro TpaHcgopMaTopb! 1 feTnu
pa3MarHuYnBaHUs akkypaTHo pa3bupa-
HTCH. M3 reTMHakca TOnMHON 2,5 mm
M3rOTaBNUBAIOT KAPKAC Mo YepTexam
puc 2. Ha kapkac paBHOMEpPHO Hama-

TbIBaIOT KIyT u3 3-4 nposogos &0,9 MM.
MpoBoaa GepyTcs oT ceTeBbIX 0OMOTOK
pa306paHHbIX TpaHcgopmaTtopos. Konu-
yectso BuTkoB — 150...160, mexay
cnosmu npoknaasieaetca bymara ot 7ex
e TpaHcdopmaTopos. B koHue Hamor-
KV TNpOKNaabiBaeTCH HECKONbKO CNOeB
bymaru.

CneaytoLas onepayus 3aknioyaetcs
B U3rOTOBNEHWM BTOPUYHON OBMOTKM.
[ins atoro otMepseTca pacCTosHue B
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4.5 mMeTpoB, 1 3akpennawTca BepTU-
KalnbHO OBa fepeBsHHbIX bpycka (Ha-
npumMep B TMCKax). Pasbupaiotca netnu
pasmarHMuMBaHna, 1 MOTaeTCa XryT us
350...400 nposopos. NposBoga MOXHO
6patk 1 OT TpaHcopMaToOpOB, BaXHO,
YTOGbI XryT NONYYNNCA CEHEHUEM OKO-
no 100 Mm2. 3107 XryT obmMatbiBaeTcA
TECLMOWN 1 NONUITUNEHOM, TaK Xe Kak
Obim 0OMOTaHb! NeTI pasMarHnymsa-
Hua. Kouupl xryta (npumepHo 50 mm)
3a4MILar0TCs, OBNYXMBAKTCA U CKPYUN-
satotca no 10 xun mexay cobon. Mous-
HbIM NAANbHUKOM cnansaeTca BecChb
KryT. M3rotoBneHHbIN XryT HamartbiBa-
eTCA Ha Kapkac, KONM4eCTBO BUTKOB
[OMmKHO BbITh 4,5...5,5. Cobupaetca
TpaHcdopMaTtop, Ana CTAXKKM UCNOMb-
3yIOTCA T XKe neTanu ot CUIOBbIX TPaHC-
¢hOpMaTopOB, TOMLKO UX HAZ0 HEMHOIO
popabotars.

YCTpONCTBO yNpasnieHis 3roToBNeHo
no cxeme, NpUBEJEHHON Ha pUc 3.

OHO COCTOUT U3:

- 6noka nutakus Ha T3, VD1...VD4
n mukpocxeme DA4,

- YCTPOWMCTBA BblQEPXKN BPEMEHN
DD1.1...DD1.3, DD2... DD4, BD5.1,
DD1.5;

- chopmMmupoBaTena umMnynLca sanyc-
ka Tupuctopos Ha DD5.2, DD5 3, VT1,
T2,VS1,VSZ;

- cBapoyHoro Tparcdopmaropa T1.

YCTPONCTBO BblZepX K BpeMeHn no-
3pondet hopmupoBaTth UMNYNLC 4Nu-
TeNbHOCTLIO OT 1 10 999 nonysonH ce-
Tesoro sanpsbkenmna (010,01 no9,9c¢)c
TouHocTeio 0,01 c.

Cxema paGotaet cnepyrowmm obpa-
30M. MNocne BKAYEHNA NUTaxsna cete-
BbiM @aBTOMatom SAS5, Hanpshxexue no-
CTYNaeT Ha NepBUYHY0 0BMOTKY TpaHc-
¢opmaTopa T3. Hanpsaxexue BTOpuy-
HON OBMOTKM BbINPAMNASTCA ANOQHBLIM
moctom VD1...VD4, a tak kak dpunet-
pytowas emkocts C4 otpeneHa aMogom
VD6, to yactota 100 'y noctynaet 4ye-
pe3 pe3svuCTUBHbLIA genunTenib Ha BXOn
chopmupoBaTtensa NpPAMOYrofibHbIX UM-
nynecoe DD1.1...DD1.3, a c Hero — Ha
BXO[ AecaTuyHoro cuetumka DD2. Cuert-
UMK HAQUYHET CUMTaTh TOMNLKO TOrpa, Kor-
na Ha sxoge R 6ynet nornyeckuin “0” t.e.
Bynet Haxarta kdonka SB1, u ecrm Ha
paspeluaiouiem Bxoge EC Toxe bynet
noruyeckun “0”. MNpu omxaTom cocros-
Hun kHonku SB1 Ha Bxope R — norn-
yeckas “17, 1 cueT4MnKM COpOLLEHbI.

MpennonoxuM, 4To NepeknyaTenm
HaXoOATCA B TOM NOAOXEHWUU, KOTOpOEe
nokasaHo Ha cxeme. Torga Ha BeiBoge 9
DD5.1 6ynet noruyeckas “1”, a Ha Bbi-
xoge DD1.5 — noruueckun “0”, u pato-
Ta cueTumnka DD2 paspewena. Mockornb-
Ky Ha BwiBoge 13 mukpocxemel DD5.2
nornyeckuin “0”, To cxema reHeparopa Ha
DD5.2, DD5.3 byneT 3abnokupoBaxa.

Mpu Haxatum Ha kHonky SB1 resepa-
TOp HauyHeT pabotate, 1 NoKa Ha BCEX
Bxogax mukpocxemel DD5.1 He noasAT-
ca “1”, oH Byper Bblgasate UMNYNLCHI,
KOTOpble yepes Tpawsuctop VT1 u
Tpaxcgopmatop T2 GyayT OTKpbIBaATHL
TmpucTopsl VS1, VS2 npu kaxaon no-
NyBOMHE CeTeBOro Hanpskexus. Taknm
obpasom, Ha TpaHcopmaTtop byget

nonaH UMIynLC U3 N NOTYBOSH,

Bce petanu ycTponcTBa ynpaenexus
pa3sMeLLieHbl Ha OQHOCTOPOHHEN neyat
HoW nnate pasMepamn 215x60 mm. Ee
yepTeX rokasax Ha puc 4. ina ynobcrsa
CBApKu Ha10 M3rOTOBUTL MCTOSET, 3CKU3
KOTOPOro npeacraeneHd Ha pmuc. 5. nn-
TeNbLHOCTbL UMNYNLCA CnenyeT onpege-
NNTb, NPUBAPKB KOHTPOStbHBLIA KYCOK U3
CcBapuBaeMbix Marepuarnos, Hanpumep,
K yronky. 3atemM Hano nonpobosarts ero
oropsatk. ECnu B MecTe csapku ocTa-
NNChL OTBEPCTUA, 3HAUWUT, TOK CBApKu
nopoGpax BepHO.

ReTtanu. Tpaxchopmartopb! OT Tene-
BM30POB HAQO BuibnpaTte C Mapkupos-
kon TC-270. Ecnv BaMm nonanuce aK3em-
nnapsl ¢ mapkuposkon TCA — 3HauuT,
y HUX OBMOTKM CAenaHbl arFoMUHUEBbLIM
NpOBOAOM, W 3TV NPOBOAA UCMONL3O0-
BaTb HE y[nacTcs, XOTA CAMO Xerneso
nogonpet. Tupuctops! VS1, VS2 yeta-
HOBNEHb! 6e3 paguaTopos, BMECTO HUX
MOXHO NpumMennTb T142-50 unm oguk
cumuctop TC2-80. Tpaxcchopmatop T3
— C HanpshkeHnem BTOPUYHON 0bMOT-
kn 13...20 B. Notpebnaemsin OT Hero
TOK oueHb Man (20...50 mA), noatomy
NOQONOET NPakTUHECKM OGO CUITOBON
Tpaucopmartop. MOXHO pekomeHao-
BaTh MCNOML30BATL TPAHCHOPMATOP OT
yepHo-6enoro Tenesuzopa TBK-11011M.
K ero sbiBogam 1-2 nogcoeanHsaerca
ceTb (220 B), a obmotku 3-4 (13 B) uc-
NoOMbL3YITCA Kak BTOpUYHbIE. ECnm xe
CEeTEBOE HaNPsHKEHNE 33HDKEHO, TO Xe-
naTtensHoO MCnoneL3oBaTts obMoTku 5-6
(22 B). T2 HamoTaH Ha konesLesom gep-
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pPUTOBOM CepfeyHuke Mapku M2000HM
pa3mepoM K20x12x6. MepBuyHas o6-
MoTka cogepxut 100 ButkoB nposoaa
N3no 0,15 mm, obmotku I v 1l —
no 60 BuTKOB TOro Xe rnposoaa. O6bMoT-

Puc. 4
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2 — KOpNyC nucronera

3 —'npoBopa or kHonku SB1

4 — xnonka SB1

5 — MenHbI# cCoeanHNTENbHbIA
BpycoK

6 — MegHLIN 3neKTpOg,
Ouamerpom 20...25 MM

2 7 = GonThI

.

U Puc. 5

KW 1 CBMO KOMbLO HEOBXOAUMO TWa-  Mblkatowyto rpynny Ha 10 nonoxeHui.

TENbHO U30NUPOBATL NAKOTKAHbLHO. Kuorka SB1 — turna MO11 unu KM1-1.
B aHHO® KOHCTPYKLuu B Ka4ecTse B kauectee SA5 npumeHeH asroMar

SA2...SA4 ucrnions3oBanuc, Habop-  AB3 Ha 20 A, KOoTOpbi 0BLIYHO UCTIONGL-

HbIE KOAVPYHOLLIME NEePEKNIoHATENM OT  3YHOT B KBAPTUPHLIX LLUTKAEX.

crapbix ctankos ¢ HMY tuna MNMM-

10200MNY3 wnu NN10. Kakue Gyayr Iuteparypa

UCMonNb30BaHbI NepekntoyaTeny, cy- 1. B. ManenvH. NepeHocHbIn annapat

LWECTBEHHOTO 3HAYEHWUS He UMEeT,  ANA TOYeYHO 3rekTpoceapku. — Pa-

rNaBHoE, 4To6bl OHK UMenu oHy 3a-  auo, 1978, N12, C.47.

YNPABJIEHME MOLLHbIM
NONEBbLIM TPAH3UCTOPOM

Y3-3a BonblLon emKoCcTy 3aTBopa, yn- Monesoi TpanavcTop (FET) nogxkniovaeT-
paBNEH e MOLLHLIM noresbiM MOM-Tpak-  : cs KHanpsbkeHwio +U, Yepes Harpyaky Ry. 910
3UCTOPOM — 33[a4a HE CHeHb NPOCTas, MOXeT BuiTh OfHA M3 0BMOTOK LWaroBoro fBM-
0CcoBEeHHO, ecriv TpebyeTcs BHicOKas CKO-  * TaTens, pene unm 0CBeTUTENLHOE YCTPO#-
POCTH NEPEKTHOUEHNA. cTBO. M03TOMY TMN TPaH3NCTOPa HE YKa3aH.

B niobuTensekux ycrosusx xopowee O 3aBUCHT OT TOTO, YTO WFPAET POFts HArPY3-
peleHne 3ToN 3a4aum faeT UCNoNs3oea- ki (OT BermumH +U, 1 MakeumariHoro Toka,
HWe uHTerpansHoro Taimepa 555. Ero  nporexatouero yepeaRy).

CUNLHOTOUHBIA BbIXOAHOV KAcKas MOXET

ynpasnsTh N-KaHalbHbiMK NOReBLIMIA Hobby Elektronika, 6/99.
TPaH3ucTopamu ¢ TOKOM cToKa 0 50 A u Mepesod 1 A.Bernbckozo.
Ha yacTortax go 100 KMy, B cxeme Ha pu-
CYHKe NOKA3aHOo ONTPOHHOE COMAacoBaHne 12V +U

- « H
sxona IMC ¢ kakon-nmbo ynpasnsouen A +
CXEMON, Harpumep, ¢ anementom TT/T; %(:)n 8 T7 s Is IOON oon
3TMM 0BecneunBaeTcs ranbBaHNYEckas
pa3BA3Ka YNPABASIOLLEN 3MEKTPOHUKM 1 D 555 x
CUNMBHOTOYHON Lienu. T

47% [] JI_E
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1 5
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N.BATYPUH,
rYoa,
E-mail: lab@mts.bashtelecom.ru

Mpeanaraio cxemy metTannouckarens
Ha Buennax. CyTb TEXHUYECKOrO petle-
HUA 3aKNKOYAETCA B TOM, YTO NONCKOBLIA
reHeparop paboraer Ha HU3KOM yacrTo-
Te Fn (nopsaka QecatkoB Kuorepu), a
ONOPHbLIf reHeparTop — Ha BbICOKON yac-
Tote Fo (nopagka merarepu) u crabunm-
3upoeaH kBapuem. Llenu nutaumna Bcex
Y3noB Cxembl passsidaHbl RC-chunetpa-
Mu. Belgenesune yactorst Buennii npo-
on3BOANTCH (Pa3oBbIM AETEKTOPOM Ha
D-tpurrepe.

Yo 3710 gaer?

1. Huskasa yacrora nonckoBON KaTyil-
kv 0becneynBaeT yMeHbLUEHNE BIMAHNUA
cnabonposoaamx cpeg (Cbipo 3emnu,
uemeHTa). Bnnaxue nposogsax cpea
pe3Ko BO3pacTtaeT ¢ yBermyeHnem no-
WCKOBOQ YacToTbl, 4TO OorpaHuuusaer
YYBCTBUTENBbHOCTL MeTaruionckarens.

2. Beicokas onopHas 4yaciora nosso-
NAeT AOCTUYb BbICOKOW UyCTBUTENbHO-
CTW MeTarnouckarens, NOCKOMbKY nNpu
3TOM HeBonbLune OTHOCUTERBHbLIE U3Me-
HEHUA MOMCKOBOW 4acTOThl BbidbiBAKOT
Bornblie n3MeHeHns 4yacToTbl BreHni.
OnopHasa yactorta crabunuanposaHa, u
3TO NPO3BONAET NPUMEPHO BABOE NOA-
HATb YYCTBUTENMbHOCTD.

3. Xopoluas pa3sa3ska Lenen nutaxns
B [1OCTATOYHON cTeneHn ocnabnser s3a-
MMHYI0 CMHXPOHM3aUWIio TeHeparopos,
Kak HenocpeacTBEHHO, Tak 1 yepes ga-
308Bbli1 AeTekTop. bonee Toro, No To# Xe

NPU4YNHE HE PEKOMEHYeTCs NCnomnbL30-
Bartb cBOOOAHLIE NOTVYECKNE 3MTEMEHTbI
MUKPOCXEM B [PYyruX 4acTax CXemsl,
NO3TOMY OHM CoeAMHEHbI Mexay coboit
(DD1.3 n DD1.4, DD2.3 n DD2.4,
DD3.2), Ho BbIXOAbI HE3aAeNCTBOBaHDI.

4. NpumeHenne D-Tpurrepa B Kaye-
CTBe AeTeKkTopa NO3BONSAET BblAenaTb
Buenua npu MobbIX LEeNoYNCEHHbIX
COOTHOLLIEHUAX ONOPHON W NOUCKOBON
YacToT, @ aMNUTYAa BblAeNEeHHoro cur-
Hana onpeaenseTcs TONbKO NOrM4EecKn-
MU YPOBHAMMU.

dopmyna gns yactotbl bueHni Fg
npocTa:

Fg=Fo— N-Fq, Fa<Fo,

rne Fo — onopHasa yacrtora,
F, — nouckosas yactora;
N — Lenas 4yactb BENn4MHbI OTKNO-
HeHus yactothl, T.e. N = int(Fo/Fp).
B cxeme 8 npuMenun

Fo = 1000 Iy,
Fr=50«y 1 xlNy;
N = 20.

HacTotbl MOXHO NpUMeHuTh Niobbie
Apyrue, ucxoas U3 Toro, Kakne YyBcTBu-
TeAbHOCTL U CTabuNbHOCTL TpebyioTces,
W Kako# KBaply eCTb Nof pyKon.

Ha DD1.1 cobpan nouckosbi LC-re-
Heparop. B Hem L1 — nouckoeas ka-
TyLUKa.

Ha DD2.1 cobpan onopHbii kBapLe-
BbI reHeparop.

|[YBCTBUTENbHbIN
“IMETAININOUCKATENNb

DD3.1 — pasosbin fetexktop. Onop-
HbI CUrHan cTpobupyercs NoNcKoBLIM
curHanom no C-exoay. Buigenextbli
H4Y-curnan yepes gunetp C6-R4 noga-
€TCA Ha rofloBHble TeNneoHb! U Nbe-
soauHamuk. KoHgewcatopom C1 ycrta-
HABNMBAETCS MCXOAHAasn yacTtoTa beHnn
(Bbillle MM HUXEe HynesbIX Buenni —
KaxK ynobHee gns nowucka). Konpexca-
Ttopbl C2, C4 nopbupaiotcsa npu Ha-
CTpO#Ke reHeparopa NoucKkoBOn HYacTo-
TH, a C3, C5 noabupaiotcs nog wacto-
TY NPUMEHEHHOTO KB3pUEBOFO Pe3oHa-
topa. Mukpocxembl DD1, DD2 — tuna
K561NA7 (NE5), DD3 — K561TM2 (unu
aHanoruyHbie).

MounckoBas KaTyiLLUKa MOXET UMEeTb Npos;
M3BONbHBLIA AMAMeETp — B 3aBUCMMOCTY
OT pasMepos npeamMetos noucka. Oxa
AomkHa BbiTh 3KpaHMpoBaHa HemarHuT-
HBIM Marepuanom, NpUYeM 3KpaH He 4on-
*eH 06pasoBbIBaTL KOPOTKO3AMKHY Thilt
BUTOK B NSIOCKOCTHM KATYWKK, A npume-
HUR KaTyLKy AMaMeTpom 55 MM U Bbi-
cotoit 10 MM, HAMOTaHHYIO Ha He3amK-
HyTOM LMIMUHAPE 13 MeHON donbry. Ee
MHOYKTUBHOCTE — 4,5 MIH. OpueHTu-
POBOYHO, YyCTBUTENBHOCTL METaNonc-
Katensa npy ykaszaHHblX 4acTotax Tako-
Ba, 4YTO NO3BOsAET OOHAPYXUTb Anamar-
HWUTHbIA NPEeAMET AMamMeTpoM, paBHbIM
YETBEPTW ANaMerTpa KaTylikn, Ha pac-
cTosHUKM nonTtopa...nBa gvuametpa or
KaTyLuKu.
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B.BACUNEHKO,

r.Ceepanoeck, JlyraHckou obn.

B papuoTexHuueckown nurepartype
NPUBOAUNOCH MHOXECTBO ONUCAHUNA
3NEeKTPOHHBLIX KOAOBbIX 3amkoB. B 60nb-
LWMHCTBE KOHCTPYKUMIA Henb3s onepa-
TUBHO M3MEHUTL KOA, TaK KakK Als 3T0ro
HeobxoaMMO nepenasTb MepeMbiUKn
UNU BHECTU APYTNe U3MEHEHUSt B MOH-
TaX. Xopotwlas KOHCTPYKUUA Ha MUKPO-
KOHTpOnnepe 6bina onybnukosaHa B [1],

N3Y. Mpu coBnageHnn KOAOB CHETYUK
yBEenuuMBaeT CBOW MOKasaHus Ha eaun-
HuLy. Mpy BOCbMU COBNAREHNAX BLIXOA-
HOW OAHOBUGPATOP BLIAAET MMMYINLC,
BbI3bLIBAIOWMI CpabaTbiBaHWe UCMOMNHN-
TEeNbLHOro YCTPOUCTRA, locHe Yero cxema
BO3BPALL@ETCst B UCXOAHOE COCTOAHNE.
YcTpoicTBo BbinonHeHo Ha KMOTT-Myk-
pocxemax u “‘apesHem” INM3Y. MNnutanne

MYy NpPUHUMAY, NoKasaHa Ha puc.1. B
NCXOAHOM COCTOSIHUW BCE CHETUNKM 06-
HyneHbl. DD4 1 DD9 obuynsioTca Apn
BKMIOYEHUU NUTaHUA — B 3TOM criyyae
Ha Bbixoae anemeHTa DD8.4 ycTaHas-
nveaeTtca yposeHb rnorvdeckon “1” Ha
Bpems okoro 70 mMc, onpeaensemoe no-
CTOSHHOM BpeMenun Lenoukn R16-C8.
DD2 cbpacbiBaeTcsi 3@ CHET BbICOKOIO
ypoBHs Ha Bxoae R (BbiBog 9). YcTaHo-
BUTb CHETYMKM B UCXOAQHOE COCTOsIHUE
MOXHO U HaxaTtuem kHonku SB11, yto
MOXeET NOHano6bUTLCA Nocne HeyAaUuHbIX
nonbiTOK noabopa kopa.

BxopHoW Kopn reHepupyeTcsa ¢ NOMO-
b0 MMKPOCXEMbI UMMYINBCHOFO HOME-
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0ONHAKO MWKPOKOHTPONNep B HEW MOX-
HO MepenporpaMmmMpoBaTh TOMbLKO Of-
peneneHHoe (Hebonblwoe) KoNMYecTso
pa3. Kpome toro, cxema notpebnser 8
XKOYWEM pexmMme Tok okono 1 MA, uto
3acTasnseT BHUMATENbHO OTHECTUCH K
non6opy UCTOMHUKA NUTAHUSE NpU UC-
NONb3OBAHWMMW B @aBTOHOMHbIX (MONEBbIX)
ycrnosumsx.

Mpepnaraemas KOHCTPYKLUs noTpeb-
naeT B XAyLieM pexume Tok He bonee
40 mkA. Paborta 3amka ocHOBaHa Ha
«LpaBHEHUU ABYX BOUHHO-AECATUUHbIX
KO/10B — NEPBbLI M3 HAX onpeaensercs
Ha)kaTMeM KHOMKM (Ha KrnaBuMaTypHOM
none 13 10 KHONOK), BTOPOW XpaHuTCs B

Ha nocnenHee NoAaeTcs TONLKO Ha Bpe-
MA CUMTHIBAHWS KOAa, YTO no3sonser
MWHUMU3NPOBATL aHepronoTpebrexHne.

BeposaTHOCTL Noabopa koaa cocTas-
naet 108 (100 000 000 kKOMEMHaLWNA).
[ns unnocTpaummn SToN BENUUYUHLI IpK-
Beny npuMmep. INycTe ans Habopa oaHon
KOMBMHauumM 13 BocbMmu Lndp TpebyeT-
ca 5 c. Torna ans nepebopa Bcex KOM-
6uHaumi notpebyerca 500 000 000 ¢
wnu 6onee 15 net. MNpu nobasneHnn ewe
OHOW MWKPOCXEeMbl ANMHA KOAOBOW
nocnenoBaTenbHOCTM YBENUYnBaeTcs
no 15 undp, uto aenaet noabop kopa
W BOBCE HEBO3MOXHbLIM.,

Cxewma 3amMka, paboTaloLwero no 1ako-

poHabuparens DD1 Tvna KP1008BXK10
M ABoOMYHOro cyetymka DD2. Bxoabl
Y0...Y3 (BbiBoab 13...16) n X0...X2
(sbiBOAb! 3...5) DD1 npepHasHaveHbl
ANA NOAKMIOYEHUS KNaBnaTypsbl; BXOAk
R1, C, R2 (BbiBOAL! 7...9) — Ans noa-
KNIOYEHNA BHELWHUX BpPeMA3anatoilnx
3NeMEeHTOB TaKTOBOIO reHepaTopa; BXoA
U (BbiBOA 1) — HanpskeHne nuTaHnsg,
sxopn OV (sbiBoa 6) — o6winiA; Bxon OVS
(BbiBOA 2) — 06WMIA BBIBOA BCTPOEHHO-
ro crabununaaropa (8 AaHHOM cryvae He
ucnonsayetcs); exon HS (sbiBoa 17) —
BXOA OT “pbiyaXKHOro nepekniovartens”
(nonoxenue Tpy6kn); Bxoa DRS (abison
10) — BLIGOP 4aCTOTLI KOAOBOW NOCHIN-
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kv (10 unu 20 UMNyNbLCos B CeKyHAY);
sxon M/C (BbiBop 11) — BbIGOp OTHO-
WweHnsi umnynsc/naysa (3:2 nnm 2:1);
Bbixon NSA (BbiBog 12) — 8bIX0A pas-
roBOPHOro Kniova (He Ucnonb3yeTcs);
suixon NSI (8biBog 18) — BbLIXOA UM-
nynbCHOro Kritova. Boixoast NS NSA
BbINMOIMHEHbL! MO CXeMe C OTKPbLITLIM KOr-
nexkropom. bonee nonpobHo MUKpOCXe-
Ma onucana 8 [3].

YacToTa crnenoBaHus Nochinok B AaH-
HoW cxeme BbiGpaHa pasHown 20 uUM-
nynbcos/c (8xoq DRS coeanHeH ¢ “+”
NCTOUHMKA NMUTAHUA), OTHOLWIEHNE M-
nynsc/naysa — 2:1 (8xonq M/C coepu-
HeH ¢ “+” UCTOUHMKA NUTaHNA), T.€. Ann-
TENbLHOCTL NockinkK “0” pasHa 33,3 Mmc,
“1” — 17,6 Mc. Bbixoa vMnyribcHOro
Krovda vepes “npuTarnsaiowun” pesmc-
Top R5 coeauHeH ¢ “+” NCTOYHUKA nu-
TaHus.

Mpu Haxatum rnobon U3 KHONOK, Ha
BbIXOA € UMMNYNbLCHOO KIio4a nossnseT-
€S MMNynbCHas NOCNeAoBaTeNnbHOCTL
vyacTtoTon 20 Ty ¢ YNcnom NMnynbCcos,
COOTBETCTBYIOUMM HaXaTON KHOMKE, K
aMnnTYAoH, NPaKTUYECKN PpasHON Ha-
NPpsHKEHVIO NUTaHus. HYepes BydepHbii
anemeHT DD3.2 0Ha nocTynaer Ha Bxoa

cdhopmMupoBaTens, cocTositerc 13 ane-
menTos DD3.1, R3, C2. Lienoyka R6-C4
CNYXWT AN Ha4anbHOW yCTaHOBKA MUK-
pocxeMbt HoOMepoHabupaTena npu
BKMIOMEHUM nuTaHns. dopmMuposarens
obnanaert ceoicTBamu Tpurrepa LWMnT-
Ta W UHTErpupyIowen uenodkn. imnyrs-
Cbl Ha ero sbixone (puc.2, aniopa 1) nme-
10T KpYThie (hPOHTHI HE3aBUCUMO OT Kpy-
TU3HbI BXOAHbLIX MMNynbcos. Kpome
TOrO, OH MOAABNAET UMMYIILCHbIE NoMe-
XU Manow ArnMTenbHOCTU, TaK KaK KOH-
AeHcaTop He ycnesaeT 3apaauTbes N0
nopora MNepekniovYeHnsa srnemeHTa
DD3.2.

C BbIxoaa hopmuposartens MMnynb-
Cbl MOCTYNAlOT Ha AETEKTOP MOCLUKY,
KoTopbIt cobpaH Ha arnemeHTax DD3.3,
VD1, R4, C3. MNMepsbit oTpULaTENbHbINA
NUMNYIbC NocneaoBaTenbHOCTH, MPOXOo-
ns vepes guoa VD1 Ha Bxoa anemeHTa
DD3.3, nepekrniovaeT ero B Mornyeckuit
“0". B may3ax mexay coceaHUMU UM-
nynbcaMu nNocneposaTenbHOCTU KOH-
neHcaTtop C3 3apsxaeTcs yepes pesuc-
Top R4, onHaKo Npu 3TOM HanpshkeHue
Ha sxone anemeHTa DD3.3 He pocTura-
eT nopora nepexniodeHna. Kaxabii noc-
neaylowuin uMnynsc Yepes anoa VDA

6LICTPO paspsxaeT koHaeHcatop C3
(puc.2, anopa 2), No3TOMYy BO BpeMs
NpoXOXAeHWUs nocnenoBaTenbHOCTM Ha
Bbixoae anemeHTa DD3.3 6yper noru-
Yeckuit “0". B naysax mexay nocnepno-
BaTENbHOCTAMU HanpshKeHne Ha KOH-
neHcartope C3 pocTturaer nopora nepe-
KriioveHus, n anemenT DD3.3 nepeknio-
YaeTcs B normyeckyto “1”. 31o nponson-
AeT npubnunauntensHo yepes 30 mc noc-
e okoH4aHWUs Habopa (pyc.2, antopa 3).
Takum 06pa3om, BO BpeMs cnenosaHns
UMnynscoB npu Habope néon Ll
Ha BbIXOAE AETEKTOPa NOCHINKN NPUCYT-
cTeyeT nornyeckui “0”.

OnHOBPEMEHHO UMNYNbCLI € BLIXOAA
chopmMmmpoBaTens nNocTynalT Ha cyeT-
HbIl BXOA ABOWYHOro cyeTyuka DD2.
Cuetumk DD2 noacumThiBaeT Konuye-
CTBO UMNYIbCOB (CYeT Beaerca No no-
NOXWTEnsLHOMY nepenaay) U 3anoMnHa-
et ero. Ha ero Bbixonax npu 3ToM npu-
CYTCTBYyeT ABOWMYHLIN KOA KOMUYecTB&:
UMNYNbLCOB. JTOT KOA MOCTynaeT Ha
oAVH 13 NopTos UMdPOBOro KoMnapa-
topa DD5 (Bxoabl Al...A4).

Mo okoH4aHun Habopa uMdpbl Nono-
XUTENnbHBI nepenan nocTynaer H&
CUETHbI BXOA ABOMYHOrO cyeTunka DD4
W yCcTaHaBINMBaeT Ha ero sbixoaax Kop
0001. OT0T KO NOCTYNAET Ha MNaawne
pa3psabl (WWHLI aapeca MUKPOCXeMbl
N3Y DD6. Kon crapLlumx paspsnos WnHb
anpeca hopMMpyeTca CheMHbIMK Nepe-
Mbiukamn (pxkamnepamu) E1...E5. Ta-
KM 0BPa3oM, BO3MOXHLI 25=32 kopo-
BbIX KOMOMHaumMM. OaHOBPEMEHHO Nno-
NOXUTENLHLIA Nepenaa nocTynaeT Ha
Bxon opHoBMGpaTopa, cocTosuiero 3 D-
Tpurrepa DD7.1 v anemenTos C6, R13.
Mo sToMy nepenagy Ha MHBEPCHOM Bbi-
Xofe Tpyrrepa nossrseTcs KOPOTKUA OT-
puLaTenbHbIR MMNynbe (prc.2, anopa 5)
ANUTENBHOCTBLIO 0Korno 10 MKc. 3TOT UMm-
NynbC NOCTyNaeT Yepesd orpaHnyuTenb-
Hbit peancTop R14 Ha 6a3y TpaHancTopa
VT1 v oTKpbIBaeT ero. HYepesa OTKpbITHINA
TpaHaucTop VT1 nopaercs nUTaHWe Ha
Mukpocxemy IN3Y DD6, 1 Ha ee Bbixoaax
DO...D3 noasnaercs ABOMYHLIN KOA, CO-
Aepxauuiics 8 aueiike c Homepom 0001.
JTOT KOA NOCTYMaeT Ha BTOPOW NopT
uMcgpoBoro komnaparopa (sxoabl
B1...B4). MponcxoanT cpaBHeHne Koaa,
conepxauterocs 8 MN3Y, n Kopa Ha Bbi-
xone cuerdnka DD2. MNpu cosnapneHun
kKonos (T.e. npyu Habope “npasunbHOR”
umndhpbl) Ha BbIxoae LMhpOBOro KoMna-
paTtopa (BbiBoa 3) NOABNAETCA YPOBEHb

11", KOTOPbLIA UHBEPTUPYET-

TNOrM4ecKom
ca anemenTom DD8.3.

(OkoHuaHue cneayer)
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A.KPOTUYEHKOB,
r.Musck, PYTTHAWLT,
E-mail: skrot2@pisem.net

Ha gauHbiX yyactkax, 0cOBeHHO B neTHee
BPEMS, KOrAa HACENEHNE TaMm Pe3ko yBennu4m-
BaeTCs, BO3pacTaeT notpebneHne 3neKTpo-
aHeprin. BenmumHa nuTanoLwero HanpsxeHns
MOXET 3HAaYUTENbHO YMEHbLIATLCR, YTO NpH-
BOAMT K HEYCTON4MBON 1 HEKAYECTBEHHOM pa-
HoTe TeneBsm3opoB, 0COBEHHO yCTapeBLLNX MO-
nenei. BoT 30eckb U HYyXEH Takon Tenesusop,
KOTOPbIA HOpManbHO paboTaet Npu SHobbLIX Ci-
Tyaumusx.

Tenesn3opbl LBETHOIC M306paxeHns cepum
“Horizont CTV-673" ¢ pasMepom 3KkpaHa no an-
aroHanu 25 cm npegHasHaderbl ana npuema
CWrHanoB BELLATENbHOM TENEBMASHNA BO BCEX
manasoHax yactot B cuctemax PAL v SECAM
|1 ONYCKAT 3KCNMyaTaLmio B XUMbIX noMeue-
HMSX, B CANOHe aBTOMALLMHbI, Ha A34HOM yya-
CTKe, B cagy v T.4. OHN UMEeIoT AMCTaHL1OH-
HOe ynpaBneHve ¢ otobpaxervieM nHpopma-
1M Ha 3Kpake B Buae “Meto”. K Tenesnsopy
MOXHO noaKkMoyaTs ObIToBLIE BUASO- U ayano-
YCTPOIACTBA, NEPEHOCHBIE BUAEOKAMEpSL...

Tenesnsopbt CTV-673 npegHasHadeHb! ons
paboThb! OT CETN NEPEMEHHOTO TOKa HanpsXe-
Huem 220 B (npyn U3MEHEHNAX NUTaLWero Ha-
npsxeHus ot 170 go 245 B) nnm o1 aBTOHOM-
HOrO MCTOMHMKA NMOCTORHHOMO TOKa Hanpsxe-
Hinem 12 uniu 24 B (npu 4ONYCTUMBIX U3MEHE-
HusX Hanpsxenua 10...30 B). Cxema sawnts!
Tenesu3opa He A0NYCKAaeT BKIOHEHUR COBME-
CTHO [1BYX UCTOYHMKOB NATaHMA, @ TakkKe He-
NpaB1NbHOrO NOAKMIOMEHNR GBTOHOMHOIO WUC-
TOMHUKA (3BYYMT CUrHAM ONAcHOCTH).

Macca Tenesusopa 6e3 ynakoBkn — 7 Kr, no-
Tpebnsemasn MowHoCTb — He Gonee 40 Br.

Tenesn3op 0b6ecne4nBaeT BbiNONHEHKE cne-
OYHOLWMX PYHKLMA:

- ynpaBneHu1e C nepegHen naHen,

- BeCcnpoBOaHYH ANCTAHLMOHHYIO perynu-
pOBKY;

- aBTOMATUYECKOE NEPEKMIOYEHNE B PEXUM
OXWUJaHVA B Cy4ae OTCYTCTBURA CUrHana Ha aH-
TEHHOM BXOfE B TE4eHWe 15 MrHYT;

- pa3marHMJMBaHne KMHecKona Tenesnsopa.

Cxema Tenesu3opa “fopnsoHT-673" npuse-
[eHa Ha puc.1. Ha el npuHsaTa TpexsHakosas
uuchpoBas HyMmepaums 3MEeMeHTOB B 3aBUCUMO-
CTH OT (hyHKLMOHATBHOTO y3na, B KOTOPbIA OH
BXOAUT.

TpaxT pagroKaHana sknovaert B cebs:

- cenexTop kaHanos KS-H-132-0;

- YCUIMTENb NPOMEXYTOHHON YaCTOTht U306~
paxenus (YIN4K);

- TpaKkT 06paboTKN NPOMEXKYTOYHON YaCcTO-

"l 3ByKA (MY3),;

- ycunuTenb 3ByKOBON 4acToTh (Y34).

Cxema paguokaHana u kaHana uBetHoCTH
KOHCTPYKT¥BHO pacnonaraoTcs B moayne o6-

pabotku curHanos MOC-673 (A1.1).C koHTak-
ToB 10,11 cenekTopa kaHanos curHan npome-
XYTO4HOI YACTOTbI M306PAXEHNA NOCTYNAET Ha
nonocosoit ¢unbTp ZQ100, BbINONHEHHbIR Ha
NOBEPXHOCTHbIX aKyCTUYecKMX BontHax (MAB)
1 NPONYCKAOWNIA CNEKTP YaCcTOT NOMHOM BU-
geocuriana. Bxoa v seixoa unetpa ZQ100
CMMMETPUYHbI. MepBas NpOMEXYTOYHAR Ya-
cTora 3syka 31,5 (32,5) MI'y nopaenseTcs Ha
14...16 ab. C sbixoaa dpunerpa ZQ100 (Bbi-
BOAb! 4,5) CUrHanm NPOMEXYTOYHOR 4acTOThI
¢ Hecyuei nsobpaxeHns 38 My noctynaet
Ha Bxoa YU — MMC DA100 (soiBogb! 48,
49). BbIbop NPOMEXYTOHHON 4aCTOTh! yCTa-
HaBMMBAETCR NPOrPaMMHO B 3aBUCHMOCTH OT
cTaHjapTa nepenasaeMoro CUrHana n npume-
HEHHDBIX TUMNOB CENEKTOpPa KaHanos 1 punsTpa
ZQ100.

C cuHxpoHHoro gemoaynstopa UMC DA100
(ebiBOA 6) nOMHbIA BUAcocurHan (CVBS) no-
CTYRAeT Ha AMUTTEPHbIA NOBTOPUTENb (TpaK-
3uctop VT104), ¢ BbiXxoaa KOTOPOro NoAaeTes
Ha pexeKkTopHble GunbTpbl ZQ106 n ZQ107,
ONOMHNATENBHO NOAABNSOLLME BTOPY!O NPOMeE-
KYTOUHYIO HacTOTy NOAHECYILE 3ByKa (5,5 unu
6,5 MI). C BbIXOAOB PEXEKTOPHBIX (IUNETPOB
ZQ106 n ZQ107 sugeocurHan, cogepxatumi
SPKOCTHYH) COCTABRSHOLLYO N NOOHECYLLME CHr-
HasioB LIBETHOCTH, NOCTYNAET Ha SMUTTEPHbIN
nosTopuTens (Tpananctop VT102), ¢ Hero —
Ha BX0/ TpakTa 06paboTKM RPKOCTHOMO CUrHa-
na 1 curnanos usetHocT (Beieoa 13 UMC
DA100).

Cxema ycunmTens NpoMeXyTOMHON 4acToTbl
3syka (YM43) sbinonHera Ha UMC DA100 1 co-
LEepXUT:

— YCURMTENb-OrPaHN4UTENb,

— AeMoynATop YacToTHOW Mogynsaummn (YM);

~ KOMMYTATOp BXOAHbIX (BbIXOAHbIX) CUrHa-
NOB 3BYKa,

~ aTTeHt0aTop.

Bropas npoMexyToyHas 4actota 3syka (5,5
unm 6,5 MI'y) ¢ BeiBoaa 6 MMC DA100 nocty-
naet Ha 3MUTTEPHbIA NOBTOPUTEND HA TPaH3N-
ctope VT103, ¢ Bbixoaa koToporo 4epes T-06-
pasHbIn PURLTP HKHUX 4ACTOT — Ha NONOCo-
Bbl€ Nbe3okepamindeckne hunbTpbl Ha obbem-
HbIx BOfHax ZQ103 u ZQ104. OTdunbTposax-
Hbi CUTHAN BTOPO NPOMEXYTOSHOR 4acToTh!
3BYKOBOO CONPOBOX/EHNA NOCTYNAET Ha Bbl-
Bog 1 MMC DA100 (YM43).

B MMC DA100 ocyteCTBnseTcs ycunexue,
orpaHuyeHne U gemoaynauns N4 curkana
3BYKOBOrO CONpoBOXAeHna. lemoaynstop
UYM-curHana ¢ QPUALTPOM aBTOMATU4ECKON
noAcTpoiki YacToThl (PATY) COCTOMT U3 UH-
TerpansHoro RC-rexepatopa, ynpaenseMoro
HanpshkeHuem, PasoBoro AeTekTopa v netne-

Boro unbTpa. Cxema PAMY 3ambikaeT KOH-
TYyp yNpaBneHWs BHYTPEHHEro reHepartopa
TaknM 06pa3om, 4Tobbl YacToTa reHepaTopa
coBnagana c 4acToToN curHana, npuxogstue-
ro C yCUNUTENS-OrpaHNYNTENs, B pe3ynera-
Te Yero HanpsxeHWe ynpasieHns NoBTopaeT
CUrHar 38yKOBOMN 4aCTOThI, KOTOPLIA C QUIbT-
pa @AM nocTynaer Ha YCUNMTEND 3B8YKOBOW
4acToThl.

Perynipyembii CUrHasn 38yKOBOTO CONPOBOX-
aexns ¢ ebisoga 15 MMC DA100 nogaetca Ye-
pes pasfenuTenbHblin koHaeHcatop C133 Ha
KOHTaKT 1 coeaunmtens X7. Kntoy Ha TpaHaunc-
Tope 1VT301 cryxuT ans GroKMpOBKK yCUIK-
Tens 3syKoBOM YacToThl (Y34) npu nepexo-
YEHWM NPOTpaMM U B pexuMe oxnaaHns (ae-
KypHbIRA pexim). Yepes coeanHuTens X6 noa-
KMioueHa akycTUHeckas cuctema.

Cxema aBToMaTUHeCKON perynnpoBKX yeune-
Hua (APY) binontera Ha UMC DA100 u co-
AepxuT cxemy kntoveson APY, koTopas Bblpa-
6aTbiBAET YNPaBNAOLLEE HANPAXEHUE ANK pe-
rynnpoBku ycunenus YU u cenextopa kawa-
nos. Hanpsxenve APY noaaetcs Ha BbiBog 1
cenektopa kananos 1A100 uyepes pesuctop
1R101 1 gnog 1VD 100, obecnevnsatotume nu-
HEHY!0 peryrmpoBKy KO3 hULIMEHTA YCUNEHNA
cenekTopa KaHanoB. Pe3ancTusHbIA aenuTenb
1R103-1R107, BKMOYEHHBIA B LiENb NMTaHAA
+5 B, onpegenser HawanbHyo BeN4MHY Hanps-
xeHus APY cenektopa kaHanos. Pasmax cur-
Hana MY sennuuHon 0,5 B ¢ BbIxoaa cenexro-
pa A100 yctaHaBnnBaeTCs NporpaMmHO B Npo-
Leccope ynpaenexns Npu BXOAHOM CurHane
cenekrtopa 10...50 mB.

Cxema aBToOMatnyeCckoin NoACTPONKN 4acTo-
Tbl retepoauHa (AMYT) cobpaHa Ha MMC
DA100. B UMC DA100 4epes casocasurato-
wyo uenb HanpsxeHne MY n HanpsxeHne
onopHoi yactoTel PAMNY nogaoTcs Ha aeTek-
TOp NpPOU3BeAEHUN, B KOTOPOM Bbigenaercs
HanpsHKEHUe OLLNDKN, KOTOpOE Yepes UHTer-
pupytotyto RC-uenb, yeunuTestb 1 komnapa-
TOp NOCTYNAET Ha WKNHHbBIA MHTEphENC 12C.
Koppexuus 14 cenekTopa kaHanoB OCYyL{ECTB-
NAeTCs NPOrpamMMHC NPOLECCOpPOoM ynpasne-
HUS.

Cxema RGB-BbIxogoB M aBTOMaTU4ECKOro
HanaHca benoro (Ctabwnuaaunm TEMHOBOMO
TOKa) cobpana Ha MMC DA100. na nony.ye-
HWR BbIXOAHbIX RGB-curHanos LBETOpa3HOCT-
Hble CUrHanbl MaTpULUPYIOTCR] C APKOCTHBLIM
curHanom. PerynupoBki KOHTPACTHOCTH U 8p-
KOCTM OCYLLECTBAALOTCS BO BHyTperHeM (YUV)
u BHewWwHeM (RGB) curHanax. BuixoaHble cur-
Hanbl UMeIoT pasMax okono 2 B (0T ypoBHs
“4epHOro” Ao YpOBHS “6enoro”) npu HOMVHaNb-
HblIX BXOOHbLIX CUrHanax 1 HOMUHabHbIX Nono-
XeHusx perynupoeok. C sbisoaos 19, 20, 21
NMC BbixoaHbie CUrHanbi COOTBETCTBEHHO
B,G,R kaHanoB NocTynatoT “epes pesucTopsbl
R126, R122, R124 Ha Bxoab! BbIXOHbLIX BUAEO-
ycunuTenen.

KaHan 06paboTK/ BUAEOCUTHANOB BKIHO-
yaet B cebs TpakT 0bpaboTkn BUaeOCUrHanoB
Ha MMC DA100 1 Moaynb Buaeoycunutened
kuHeckona MBK-673 (A3). TpakT obpaboTkv Bu-
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neocurdanos MMC DA100 coaepXuT cnegyto-
Lme chyHKUMOHAMbHBIE y3Mbl

- kommyTatop AV/TV;

- koMmyTaTop SVHS-BX008;

- CXEMY 3NEKTPOHHbIX (PUNLTPOB;

- CXeMy 3a[ePXK1 1 KOpPEKLM APKOCTHOro
curHana,

- CXeMy AeKOAEepa CUrHanos UBETHOCTH;
- CXeMy AMHAMWYECKOM KOppeKuum LBeTa
MNLE W PETYNMPOBKN HACHILLEHHOCTH;

- RGB-MaTpuLly CO CXeMOIN KOPPEKLMM ypoB-
HS1 YEPHOrO;

- kommyTatop RGB-curHanos;

- BbIXogHble RGB-kackaabl CO cxemamu
“BLUE STRETCH", OTNn ABB.

KommyTatop AV/TV nMeeT BXOA BHYTpEHHEe-
ro BuaeocurHana (seieog 13 DA100), Bxoa
BHELUHero BuaeocurHana (sbieog 17) v Bbixoq
CMrHana nocne koMmyTaumum (ebieoa 38). Cur-
Han nocne KOMMyTauun NOCTyNnaeT Ha CXxeMy
3NEKTPOHHbIX (hUNLTPOB. YNPaBneHUe KOMMY-
TATOPOM OCYLLECTBASETCSH KOMaHAaMu NO LLnHe
12C.

KommyTaTop SVHS-BX040B MMEeT BXOA Ap-
kocTHoro curHana (ewiBog 11 DA100) n Bxoa
CMrHana LBeTOoBROI cocTasnstoLen (Bbisoa 10).
B Tenesmnsopax cepun CTV-673 aaHHbie BXO-
bl He UCTONb3YHTCA.

Cxema 3neKTPOHHbIX (PUALTPOB OCYLLECTBNS-
€T BblgeNeHNe U3 NORHOFO BUAeOCHrHana cur-
HanoB LIBETHOCTI 1 SPKOCTH. B APKOCTHOM Cir-
Hane oCyWecTBRRETCH PEXEKUns CUrHanos
LBETOBLIX nogHecylux. CurHan UBeTHOCTH
BbIAENAETCA NONOCOBLIM PUALTPOM. PUALTPI
KannbpyoTCs KBApLEBLIMIM PE30HATOpaMm, noa-
KMHOuEHHBIMI K AeKoaepy CUrHanos LBeTHOC-
Ti. YacToTsl HACTPOWKKM (MNLTPOB onpeaens-
10TCS IPUHAMEEMBIM LIBETOBBIM CUTHANOM.

Cxema 3a18pXKn 1 KoppeKUMin SPKOCTHOrO
curHana uMeert Bpems 3agepkn 160 HC u ocy-
LIECTBRAET PerynpoBKy YeTKOCTH (hyHKUMS
“PEAKING”). B cxeme uMmeeTcs Takke kackaji ¢
HEMMHENHON NepeaToYHOM XapaKTe pUCTUKON
(pyHkuma “CORING”). [lanHbii Kacka yMeHb-
LLaeT 3aMETHOCTb LWYMOB, NOAYEPKMBAEMbIX
MPY YBERUHEHNN HETKOCTH.

Cxema AMHAMU4ECKOW Koppekuun useta
AMLA N perynmpoBKM HAChIlLEHHOCTH U3MEHs-
€T LIBETOBOW TOH BCEX LIBETOB, KOTOpbIe Ha LiBe-
TOBOM AMarpamme 6nn3Kkn K UBETy nuua, K oa-
HOMY LIBETOBOMY TOHy. Perynnposka HachilLeH-
HOCTI OCyLLIECTBASRETCS NO LWKHE 12C.

RGB-mMaTpuLa co CXeMOW KOppeKLumM ypoB-
H$ YEpHOTO OCYLLIECTBAAET KOPPEKLM0 ypOB-
HSt YEPHOrO B SPKOCTHOM GUrHane (thyHKums
“BLACK STRETCH") Takum 06pasom, 4To ca-
Mbli HN3KIA YPOBEHD B CUrHANE CMeLaeTcs K
MCTUHHOMY YPOBHIO YepHoro. Kackan Takxe
copmupyeT RGB-curnanbl na YUV-curianos
(Y — sipkocTHBIR, U, V — LIBETOPa3HOCTHBIE).

KommyTatop RGB-curHanos (kpacHoro, 3e-
MEHOr0 1 CUHETO LIBETOB) UMEET TpK pexnma
paboTei: RGB BHyTpeHHue; RGB sHellHue; pe-
*um OSD. KommyTaTop ynpaBnsieTcs No Bbl-
Boay 26. B repeom pexume (HanpsxeHue Ha
sbiBoge 26 MeHblue 0,3 B) Ha BbiX0A KOMMYTa-

Topa NpoXoasT curHan.t, hopmupyemble RGB-
MaTpuleh. Bo BTOpoM pexunme (HanpsxeHne
Ha BbiBoge 26 — B npepenax 0,9...3 B) Ha
BbIXO/] KOMMyTATOpa NpPOXOAAT CurHanbl ¢
RGB-exoa08 (BbiBOabI 23, 24, 25). B TpETHEM
cnyuae (HanpsXeHue Ha Beisoae 26 Gonblle
4 B) Bbixoabl RGB 6noknpytoTcs, 1 Ha akpaH
BBLIBOAUTCS MHCGOPMALINS C NpoLeCccopa ynpas-
neHus.

B BbixoaHbiX RGB-kackagax co cxemamu
“BLUE STRETCH”", OTJ1 n ABb ocyuiectens-
10TCA OrepaTMBHBLIE PErynnpoBKN SpKOCTA ¢
KOHTPACTHOCTH, PErynipOBKI PA3MaxoB BhXOA-
Hbix RGB-curHanos. Cxema “BLUE STRETCH”
cMmeLuaet ugert, 6rnskuit k spkomy Genomy, B
CTOPOHY rofy6oro OTTEHKE, YTO AOMKHO Bbidbl-
BaTh OLLYLIEHNE Bonee spKor M KOHTPACTHON
KapTUHKKW y 3puTens.

Cxema orpaHndeHus Toka nyya (OTI1) ocy-
LLLeCTBASIET OrpaHNYEHNe CPeaHEro 1 NMKOBO-
ro Toka fiy4a. MHdopmaums o Toke nyda no-
cTynaer Ha eoigoa 22 UMC DA100. Tpu Ha-
NpsiXeHnM Ha Bbisode 22 MeHee 3 B HaunHaeT-
C$ yMEHbLUEHNE KOHTPACTHOCTH CUTHANOB, NP
HaNpSXEHUN Ha BbIBOAE 22 MeHee 2 B ponon-
HUTEMBHO HAYNHAETCA 1 YMEHBLLEHNE APKOCTW.
CurtHan OTN cHumaeTcs ¢ BbiBoaa 7 TpaHcdop-
martopa 1T702 u yepes koHTakT 10 coeanHuTe-
ns X2 noctynaet Ha TpaHaucTop VT101, ¢ Bbi-
X0{1a KOTOpOro Yepes anemeHTs C146, R143
nogaeTcs Ha Bbisog 22 MIMC DA100.

(OQHOBPEMEHHO MO BbIBOAY 22 OCYLIECTBAR-
€TCst KOHTPOMb paboThl KaapOBOM pa3BEPTKH.
Mpu HopMankHON paboTe Ha 3ToT BbIBOA A0N-
KHbI NOCTYNATH KaApOBble MMMy MChl 0BpaTHO-
ro xoaa amnauTyaor 6onee 3,7 B. Mpu oteyT-
CTBMN UMMy MbCOB BiokMpytoTca RGB-BbIX0Ab!
MMC. Umnynscol 06paTHOro xo4a KaapoBoi
passepTkN CHMaIOTCs ¢ BbiBoaa 8 UMC DABOO
W Yepes SMUTTEepHbIA nosToputens 1VT600,
KOHTaKT 18 coegunnTens X2 u auoa 1VD102
nocTynatoT Ha Bbisoa 22 MMC DA100.

Cxema aBTomartuyeckoro 6anaxca benoro
(ABB) OCyLECTBASIET ABYXTONEUHYI0 CTAGUN-
3auMt0 TOKa fly4eit KuHeckona, kotopas noa-
CTpanBaeT He TOMbKO YPOBHM YEPHOrO, HO 1 pe-
rynMpyeT ycuneHue kaHanos. Cxema (popMupy-
€T M3MEepUTENbHbIE MMNYIbChI B NOCASAHMUX
Tpex CTpOKax KaapoBoro racaliero MMnynbeca
(nooyepeaHo B kaHanax R, G, B). B uetHbIx
NOSSIX POPMUPYIOTCS MY TTBCbI, KOTOPLIE CXE-
Ma aBTOMaTM4eckin HacTpamBaeT perynmpos-
KOM ypOBHEN “4epHOro” B kaHanax Ha TOK 8
MKA. B HeyeTHbIX nonax opMUpyTCs NM-
My bChl, KOTOPbIE ABTOMATUYECKN HacTpanea-
10TCst Ha Tok 20 MKA. BbixogHble curHansi R, G,
B cuumatoTca ¢ BbiBogos 19, 20, 21 UIMC
DA100 1 yepes peaucTopsl R126, R122, R124
1 coeaunHuTens X11(A3) nocTynakoT Ha BeIXoa-
Hble BuAeOycUnMTEnn. CurHan nHhopmalnn o
Toke nyya (ABB) ¢ BbIXOAHbBIX BUAGOYCHIMTE-
feit yepes BuiBog 6 coeauHuTens X11(A3) u
peanctop 1.1R127 noctynaeT Ha BXOJ CXEMbi
ABB (Bbizoa 18 DA100).

Jekoaep curHanoe UBETHOCTH. MMC
DA100 obpabarbiBaer curHasbl UBETHOCTH B

cnctemax PAL, SECAM, NTSC 4 ,43. K BbiBOay
35 MMC DA100 noakntoyeH KeapLesblil pe3o-
HATOp, KOTOPbIA HEOGX0AUM NS paboTbl reHe-
paTopa OnOpHOIA YacToTel 4,43 ML, K BHIBOAY
16 — emxocTb C131, passd3sbiBaloulas AEKO-
nep SECAM, a k BbiBogy 36 — neMeHTs Lienn
ynpasneHus GATY ksaapaTypHOro Aemoaynsa-
Tona PAL/NTSC €102, R111, C123. UMC
DA100 moxeT paboTaTb KaK B peXxnme aBTo-
MaTWYECKOro BblGopa CUCTEMBI, TaK 1 B pEXu-
M NPHHYANTENBHOMD BKIMOYEHIs 1060 13 Bbl-
LuernepedncneHHbIX cucteM. Pexum pabotbl
aapaeTcs no WuHe [2C npoueccopom ynpasene-
HUA.

C BbiIX0aa AeKoaepa LUBETHOCTH LIBETOPa3sHO-
CTHble curHansl U, V nocTynatoT Ha HU3Kkovac-
TOTHYHO NIMHI0 3248 PXKN 1 Aanee Ha BblBOAb!
29 1 30 8 UMC DA100 — Ha Kackapabi Koppek-
LM 1 MaTPULIMPOBaHNS.

CxeMa ynpaeneHus u TeneTtekcra. B co-
CTaB CXEMbl yrpaBneHuns 1 TeNeTeKCTa BXOAAT.

- MyNT AMCTAHUMOHHOrO yripasnewis (MAY)
RC8-5, (RC6-6);

- CMHTE3aTOp 4acTOThi C AEKOAEPOM Tene-
TEKCTa, pa3MeleHHble B Modyne 06paboTku
curianos MOC-673 (A1.1) waccu LBETHOo
Tenesnaopa WLT-673 (A1).

Cxema ynpaBneHns 1 TeneTekcTa npegHas-
HayeHa Ans AVCTAHLMOHHOrO i OBLIYHOTO (3,
nepeqHen naKeny) ynpasneHus Tenesu3opoM,
obecneyeHns HaCcTPONKK Ha 60 nporpamm, Npu-
ema TeneTekcTa, a TakXe TeXHOMOrMYecKon
HaCTPOVK1 TENEBU30PA W 32NOMNHAHNUS AaHHBIX
TEXHONOrMYECKOIN HACTPONKM.

JIMCTaHLMOHHO OCYLLECTBASETCS ynpasne-
HWE CrieAyIotLUMIM (DyHKLUMAMI TENEBN30PA.

- BKITHOMEHNE W BLIKHOYEHWUE TENEeBn30pa;

- BKIHOYEHWUE 1 BBIKIHOUYEHNE MEH!O;

- perynupoBKa XapaKTepuCTKM 3ByKa 4epes
meHio 3BYK;

- perynipoBKa XapakTepucTUKi n306paxeHns
yepes MeHio U3OBPAXEHUE,

- NepeKioieHne NporpamMM Yepes MeHio
OB30P nepBoro UMKNa MeHo;

- MepeKoYeHIe yHKLuiA uepes MeHio PYH-
KLMW (B6160p MCTO4HWKE CUrHANA, BKITIOYEHKE
NOCTOSIHHOM MHANKALMUM HOME P& NPOrpamMMbl,
aKTMBM3aLMs TANMEPA W (hyHKLMN “3aMOK" Al
OTAEMbHLIX NPOrpaMM N T.N.);

- HEMOCPEACTBEHHOE PerynnpoBaxue rpoM-
KOCTH;

- NPSIMOi BLIGOP NPOrpamMM;

- Bbl30B MH OPMaLMY O COCTOSHUM TENeBU-
30pa;

- BbIKNIOYEHNE 3BYKOBOTO CONPOBOXAEHNA.

B pexume npuema TeneTekcTa ocyLecTans-
eTCA yNpaBfeHmre cneay owmnMn yHKLNSMA.

- BbIGOp CTpaHUL TENETEKCTa NPU NOMOUIM
LnchpOBbIX KHOMOK;

- CMeLLaHHbI NprUem;

- uameHeHne hopmarta npuHuMaemMbix cipa-
HAL,

- BLIBOp CTpaHuy TeneTexkcTa npy NOMOLLK .
LIBETHbIX KHOTOK i KHOMKN BBIGOPA MHOEKCHOM
CTpaHuubi.

(MpoaonxeHue cnegyert)
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MNpepnaraemas 3ameHa MoXeT BbiTb
pononiHerunem k cratse [1]. [Npw sbixo-
A€ 13 CTpOs NaMnosoro Tenesu3opa,
BNAAEnbLaM yXxe He xoueTcs BKnaabl-
BaTb B Hero kakne-nubo cpeacrea. He
pPenKocTb — BbIXOA U3 CTPOSA BLICOKO-
BOMBTHOTO KEHOTPOHAa (mamnbl 1L12117).

[Mpv ero oTKa3e HeMCNpaBHOCTb NPo-
ABnNAETCA B NEPBOM Cry4ae oTcyTCTBU-
eM pacTpa Ha 9KpaHe KuHeckona, BO
BTOPOM —— MNpPU NOMNbITKE YBEIUYEeHUs
APKOCTN COOTBETCTBYIOWUM perynaro-
pOM — SPKOCTb, Haob0opOT, YyMEHbLa-
€TCH, M3-33 TOTo YTO KEHOTPOH HE B COo-
CTOSAHUM “0TAaTL” HeoBXoAUMDIN TOK.

t Ceivyac B npoaaxe MMeeTcs nonynpo-
BOAHWUKOBLIN aHanor namnsl 1142111,
Cnpenatb nonobHbIt aHanor camomy
MOXHO 13 OTCIYXXMBLLUETO CBOW CPOK yM-
HOXUTens. ABTOpoM Bbin ncnonb3oBaH
gMHOXUTENL YH9/27-1,3-AM. Tpun no-
MOLLX MONOTKA KOPNYC U KOMNayHA yM-

- HOXUTENS Bbinn pa3tuTtbl 6e3 NUHMX
LepeMOHUIA, BEINPAMUTENBHBLIE CTOMNOLI
M3BreYeHb! U NPoBepeHLl OMMETPOM (Ha
npenene MOwm).

E.MYXYTOUHOB,

c.Hosbit TuxoHos, Bonrorpaackon o6n.

\EHOTPOH U3 YMHOXMWTENS

Matb cTonGosB K3 WECTU oKalanuch
ncnpaBHbLIMA. XOTS OHU HE UMEIOT Map-
KNPOBKW, MOXHO C BOMbUION CTENEHbLIo
BEPOATHOCTA NPeanonoXuTb, Y10 3TO
cTonbbl Tna KU117A, ¢ NOCTOAHHbLIM
NMNYMbCHBIM 06PATHLIM HaNPsHKEHNEM

A
- HOA\

vD1
vD2

\ Karog /

10 KB 1 cpeaHMM BbINPAMMAEHHbIM TO-
kom 1,3 A.

Eciv npy u3BnedYeHnn u3 Kopnyca
BbIBOAbLI CTONGOB OTNaMbIBaOTCA “NoA
KopeHb”, 370 He Bepa. Pasmepb! kop-
nyca no3sonsioT 0TKOMOTL NpYU NOMO-
i 6OKOpPEe30B ero TopLbl U TEM CaMbiM
nonyuYnTb AOCTYN K BHIBOAAM (focTa-
TodHo 2 mM). [IBa ctonba cnamsatoT-
cs nocnenoBaTenbHO (aHoa OHOTO ©

karonom apyroro). CnasHHbie cTonGbi
nyyule BCero NOMecTUTb B KOPNYC.

B aBTopckoM BapuanTe Bbin ucnonb-
30BaH NMacTMaccoBbLI KOMNa4ok OT
chriomacTepa ¢ BHYTPEHHUM AMaMeTpOM
9 MM 1 anmrHon 60 mm. K kaTtoay ctonba
VD2 npunansaioT 0TPe3oK MeaHoro ny-
XEeHOro npoeoaa avameTpoMm 1 mMm 1
NponycKatoT ero Yepes oTBepPCTUE B TOP-
ye kopnyca. Mpu HeobxoanmocTu cTor-
Bbl B KOPMyce MOXHO YMMOTHUTL Npu
NOMOLL N3OMALMOHHON NEHThI N 3a-
NATL 3MOKCUAHON CMOIOA.

[Ona coenHEHUS C BLICOKOBOIMLT-
HbIM NpoBoaoM K avoay VD1 npu no-
MOLWKU OTpesKa r’MbKoro MOHTaXHOro
npoBOAa NPUNAanUBAKT KOMMNa4vok oT
noboit BbIxoaHoW (AemndepHoit) nam-
nbl. 3aTem Kopnyc HarpesaioT Haj or-
HEeM, BCTaBNAIOT B HEro KONnavok u
oBX1MarrT nnacTMaccon ans ero Ha-
AeXHoW duKcaumu.

Takum xe obpasoM PUKCUPYIOT BLIBOA,
KaToAa, Nocne Yero ero ykopaumnsatoT o
Heobxoanmoit AMnHE! (6...7 MM). KaTon
NOnNYYUBLLETOCS BLINPAMUTENS BCTABMS-
0T B NAMNOBYIO NaHErnb Ha MECTO Bbl-
soaa 1 namnsl 112100,

Nureparypa

1. Pepbko 1. PEMOHT BLICOKOBOMLT-
HbiX TB-6rnokos Ha namnax. — Paguo-
noburtens, 2001, N4, C.29.

3AMNAUCDH

Mpepnarato cxemy Brioka conpsxe-
HWa Ans-3anucu ¢ Tenesusopa
“DAEWOO 2057": B sToM Tenesuso-
pe ecTb BroK conpsXeHus Ans BOC-
npov3seaeHus no HU3KOW YacToTe ¢
BMaeomMarsutochoHa (smaeonneepa), a
AnNS 3anUcuy ¢ TENeBU3opa KaHana Her.

(2 50MKX25B

L1 200MxlH

C TENEBU3OPA “DAEWOO”

3710 penaeT HEBO3MOXHOW 3annch ¢
AaHHOTO Ternesn3opa Ha OBbLiYHbLIN mu-
wyuwuia nneep. [laHHoe 06cToATEeNbCTBO
1 nobyanno meHs. pa3pabortars npea-
naraemyio cxemy. Bupeocursarn cHuma-
eTcsa B Tenesusope ¢ BbIBOAA.S MUKpO-
cxembi 1701, yepes koupeHcaTtop C1 no-

naeTtcsa Ha asyxkackaf-
+12B Hbil ycunurtens (VT1,

s

VT2), ycunusaetca Ao
BeNnu4unHot 1 B 1 nocry-
naer Ha 8xoa “Bupeo” su-
npeonneepa. Peancrtopom
R3 ycraHasnmeaetcs Bbl-
XOAHOE HanpspkeHue.

Kk bud 15 "
i1 s

SOMK &7k
X168

Ofw.

[poccens L1 cnyxur
ANs pa3ssa3kyM No nNuTa-
HUWI0. Hanpsxxexune nuta-
Huga (+12 B) Bepetca ¢
Toukn BT 6noka paguo-
kaHana. CurHan 3syka
nopaetcsa ¢ sbioga 15
VMMC 1701 Ha Bxon ycu-

nuTens 3sykKoBow Yacrothl (VT3), you-
nuBaeTca 1 vepes koHaeHcatop C6
nocTynaer Ha BxoA Buaeonneepa.

B pexxuMe npocMmoTpa ¢ Buaeonne-
epa supeocurHan Ha seisoge 5 UMC
1701 oTcyTtcTRyeT. bnaronaps aTtoMy
HeT HeobXxoanUMOCTM B AONONMHUTENb-
HoW KoMMyTauun. To XKe camoe Kaca-
eTCs 1 COMPSHKEeHUS NO KaHarny 3syka.
Ha sbiBope 15 1701 curnan 3syka Bo
BPEMS NPOCMOTPa OTCYTCTBYET.

B 6rnoke conpseHns UcnonbayoT-
€5 LUMPOKO PAcNpOCTPaHEHHbIE Heae-
hvunTHble aeTann. HacTpoika 3ak-
roYaeTcs B YCTAHOBKE HA BbIXOAE BU-
aeoycunurens ¢ noMotbio R3 Hanps-
xeHus curHana 1 B, HanpsokeHune 3sy-
kosou yactothl (0,5...1 B) Ha Bbixoae
KaHana ConpshKeHUs 3ByKa ycTaHas-
nusaetcs noabopom R9.

N.TEPEXOB,
r.Cuizpanb, Camapckoi o6n.




C.AYBEOBOW,
r.CaHkT-IeTepbypr.

Y Tenesu3opos C TPaH3MCTOPHbLIM
CeneKTopoM CUHXPOUMMYMLCOB (Yalle
scero y tenesusopos YIMNUT) npu pa-
60Te Ha OAHOM UIM HECKONbKUX KaHa-
nax uHorpa nosiBNsAeTCst UCKpUBeHne
BEPTUKAINbHLIX NUHUI B BEPXHEN Yac-
1 n3obpaxeHns. 3Ty HencnpasHOCTb
Bbl3bIBAET LieNbid Psia NPULKUH:

- CIMULLIKOM CUMbHBIA CUrHan Ha Bxo-
ne Tenesu3opa;

- HeKoTOpble pa3nuuus 8 opme
CUHXPOUMNYNbCOB Ha PasHbiX KaHa-
nax;

- NosIBNEeHNe NOXHbIX CUHXPOUM-
NynbCOB U3-3a OTPaXXeHU curHana,

- HeadbdekTusHas paborta APY;

- cnuwkoM 6Gonblas 4yBCTBUTEIb-
HOCTb CENeKTopa CUHXPOUMNYNbCOB;

- OTCYTCTBME B CENEKTOpe dneMeH-
TOB, CTAOMMUINPYIOULMX aMNNUTYAY K
dhopmy CMHXPOMMNYNLCOB,

- pacnonoxeHue bnoka paguokaHa-
na Hap CWUINbHO rpewmnMcs bnokom
nUTaHus Tenesusopa.

3a4acTylo 3Ty HencnpasHOCTb He
ynaeTcs ycTpaHUTL HA UCMONb30BaHM-
eM genurtenein aHTeHHOro curHana Ha
BXOAe TeneBusopa, HU TuiaTenbHow
HacTpowkon APY 1 apyrux y3nos, Hu
3ameHol aneMeHToB cenektopa. Pe-
KomeHaauns n3 [1] no MsmeHeHuo Ho-
MWHaNOB HEKOTOPLIX PE3NCcTopoB B
6rioke paguokaHarna4acTo AaeT nullb
BpemMeHHbIl ahdekT — vepes He-
CKONbKO MEeCsLIeB HEMCNPasHOCTb MO-
XeT NposiBUTLCS BHOBbL.

WckpusneHue BepTUKanbHbLIX IMHWIA
MOXHO YCTPaHWTb, CHU3NUB 4yBCTBMU-
TEeNbHOCTb CENneKkTopa CTPOYHbIX CUH-
xpoumnyrniscos. OaHaKo 310 NpusoanT
K YXyAWEHUWIO KaapoBoi CMHXPOHNU3a-
LiMM, NOCKONbKY KanpoBbiA cenekTop
O6bIMHO MOAKNIOYEH K BbIXOAY CTPOY-
HOTO.

Mpo6neMy MOXHO pelnTb, NONHOC-
TbIO pasaenus Kaaposblt U CTPOYHbIA
CcenexKTopbl U BBEASt B CTPOYHOM pery-
NMPOBKY YYBCTBUTENBHOCTH. OTO MOX-
HO cnenaTbh C NOMOLLbI0 HECKONbKUX
AONONHUTENbHbLIX 3anemeHToB. Ha pu-
CYHKe npuBeaeHa cxemMa nepenernku
cenekTopa Ha npumepe bnoka paguo-
kaHana BPK-2 wwupoko pacnpocTtpa-
HeHHOro “Knaccuyeckoro” Ternesnsopa
YAMNLT. CenekTopbl MHOTUX ApPYrnux
Moaeneit TeEnesmM3opos ycTPOeHbl aHa-
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NYYWEHWNE PABOTDI
CEJNIEKTOPA CUHXPOUMITYJIbCOB
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norvyHo. [1ononHUTENbHbIE 3MEMEHTb!
o6seneHbl pamkon. Pesnctop R7, LyH-
TUPYIOLLLMI BXOA CTPOYHOIO CEMEKTOPA,
BbINONHEHHOTO Ha TpaHsucTtope 1716,
CNYXUT ANA perynupoBku 4yBCTBU-
TenbHoCcTU. B TO Xe BpemMs, Bnieocur-
Han nopaeTcst Ha 6a3y AONONHUTENb-
Horo TpaHauctopa VT1, koTopbi hak-
Tuyeckn aybnupyeTt paboty 1T16. C
BbIXOAa Kackana Ha VT1 curHan nopa-
eTcsa Ha BX0oA KaapoBOro cenekropa
1T16. NlioBoNbITHO OTMETUTb, 4TO B
HekoTopbix Bonee paHHMX Moaenax
LUBeTHbIX Ternesuaopos 8 Oroke pas-
BEPTOK Bbi PE3NCTOP, PEryNnPYIoLLnit
aMnInUTyRy CTPOYHBIX CUHXpOUMNYIb-
€OB, HO MOTOM OT HEro oTKa3aruce.

B cxeme MOXHO uMcnonb3osaTb pe-
auncropsl MJT, koHaeHcaTopbl BMT-2,
K40M-2, KT-1, KM-4 u ap. PeaucTtop R7
— CIM-1. [lononHuTenbHbIe 9NeMeHThI
CXEMb| YCTaHaBnMBaloT Ha He 6O MbLICH
MOHTaXXHOW nnarte M coeauHSIIoT KO-
POTKMMM NPOBOAAMN C GCHOBHbLIM 6o~
koM. Mnary KpensT Ha MeTanIM4ecKon
obeuvalike bnoka paauokaHana. lpo-
BOAHMK Ha NeYaTHOM nnaTe, coeauHs-
ouinin 6a3y 1T17 ¢ KoHAeHcaTopom
1C96 n pesuctopom 1R1186, nepepe-
3aiT. Pesucrop R7 ycTaHasnunsaoT Ha
3agHel nNnacTMaccoBOW cTeHke Gro-
Ka paguokaHana U coeauHAT ¢ 6rio-
KOM 9KPaHWPOBAHHbLIM NPOBOAOM —
4T06bl B AaNbHEWWEeM MOXHO 6bino
6e3 pa3bopku Tenesusopa onepaTus-
HO perynuposaTb 4yBCTBUTENBbHOCTb
cenekropa.

BpauleHueM asnxka pesuctopa R7
nobusaloTcs YCTpaHEHNST NCKaXeHUs
BepPTUKanbHbIX MUHWUIA. [JononHuTe b-

HO MOXeT NOHanobUTbCs NOACTPOUTH
yacToTy paboTbl CTPOUHOTO reHepaTo-
pa (kaTywkoit L1 8 6rioke pa3seprok)
u cuctemy APY.

WHorna npu HacTpoWke cenekropa
CMHXPOUMMYNLCOB Ha n306paxeHun,
MOTYT NOABMSITECST TEMHbIE [OPHU30H-
TanbHble NMMHUK. B 3TOM cny4yae Lene-
coobpa3Ho BBECTU B CENEKTOp Hesa-
BMCHMYIO PETYNUPOBKY CUHXPOUMNYIb-
COB NPUBA3KN YPOBHA udepHoro. 370
MOXHO caenaTb, HanpuMep, cneaylo-
wuM obpasom. BMecTo NOCTOAHHOIo
pesucTtopa R4 8 cxemy ycTaHasnusa-
10T NOACTPOEYHbIN PE3UCTOP TaKoro Xe
HoMWMHana. NpoBoA, N0 KOTOPOMY CUH-
XpOUMMYNbChl NPUBA3KA NOCTYNaloT B8
6roK UBEeTHOCTW, OTNamMBaloT OT TOUKM
34 6rnoka paguokaHana n noacoean-
HSIOT K ABWXXKY NMOACTPOEYHOro pesuc-
Topa. Perynuposkoit pesuctopa nobu-
BAlOTCS YCTPaHEHNSt TEMHbIX MUHWA.

MpK BO3HUKHOBEHUN KPaTKOBPEMEH- |
HbIX HEGOMbLINX UCKaXeHW BepThKanb-
HbIX NIMHAM M306PaXEHNS HYXHO 3ame-
HUTbL TpaH3ucTop 1T15 (MIT108A).
BMECTO Hero MOXHO UCMonL30BaTh
TpaHaucTop MN27A “ru, 8 KpaitHem cry-
yae, MN256. ViHorpa paboTa cenekro-
pa CMHXPOUMIMYNbCOB yXyALaeTca npu
nepenave KOHTPaCcTHbIX N306paxeHui.
B aToM cnydae UenecoobpasHo 3ame-
HUTb 3MEeKTPONUTUYECK1e KOHABHCaTO-
pbl 1C80 n 1C81 B kackapax APY.

Nuteparypa
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KnnosonsTMeTp COCTOUT U3 BLIHOCHO-
ro wiyna, KnemmHomn kopobku, obparHo-
ro NpOBORHWKA WU3MEPUTENLHOW uenu,
LLYHTa U 1iMchpoBOro BorbTMETPa. BbiHOG-
HOM WyN NpuseneH Ha puc.5a. B koHTaxkT
LobaBouHoro pesucropa (1), MMeroWwni
pe3b6oBoe rHe3no M4, BBepHYT HaKOHe-
HUK (2). HakOHeuHUK chenaH U3 nosure-
na paswbema P14, peas6oBas vwactb Ko-
TOPOrO yKopodeHa ¢ 22 4o 5 mm. Ha pesb-
60ByI0 YacTb HaKOHEYHUKA yCcTaHOBMNEHa
wattba (3). Winunska no6asouHoro pean-
cTopa vepes Wanby (4) BBepHyTa B rHes-
L0 M4 naryHHoi Bctaskm (5). Hanbonb-
LUA [UameTp 3TOW NMaTyHHOW BCTaBKK
faBen 25 MM, BLICOTa ee BepxHei yacTu
— 7 MM. B rHe3010 HKHen 4yact BCTaBku
BnasiH CoefuHUTENbHLIA NPOBOAHMK (9),
umerowmia annHy 0,6 M. NaryHHas Bcras-
Ka yCTaHOBMeHa Ha dMOKCUAHOM KIelo B
£TyneHyaroM OTBEPCTUM U30nupyloLien
py4ku (8) M3 opraHMyeckoro crekna. “3a-

“WMTHUK" (7) 3aKkpenneH Ha nobosoi Yac-

TW n3onupyrowen pyskn suHtamn M4ax10
(6). TonuwmHa “saumTHuka” — 1,5 mm. OH
NOAKMIOYEH Yepe3 KOHTAKTHLIA NEeNnecToK
(10) « sawmTHOMY nposogHuky (11). C
NPOTUBOMOMNOXKHLIM KOHLIOM 3aLUTHOMO
NPOBOLHMKA COEOMHEH 3aXunm X3 “KpoKo-
Ann” (p1c. 1), KOTOPbIA NOJKIKHAKOT K KOP-
nycy vccrieqyemoro npubopa ¢ BbICOKO-
BOIMNLTHLIM UCTOYHWMKOM nuTaHna. Ecnn
3auMTHan Uenb He NOAKITIoYEeHa K Kop-
nycy uccriegyemoro npubopa, 10 npu
BO3HUKHOBEHUN Ha 406aBOUHOM pesunc-
TOPE WU U30MNMPYIOLENA PyyKe SneKkTpo-
NpoBOAALLEro Crnos 8 BAAE Brarn Unu
3arpa3Hens, BO3MOXEH yAap TOKOM.
“3awmnTHUK” 3aMbikaeT TOK 3nekTponpo-
BOAALLIErO CNOS Ha KOPNyc nccrefyemo-
ro npubopa. 10 c60pPKM BBLIHOCHOIO
LLtyna npoBepsoT MOBEPXHOCTHYIO SMeK-
TPONPOBOAHOCTL “3awmTHMKa”. Wynamu
oMMeTpa nerko, 6e3 Haxuma KacalTes
ero nnockocren. MokpbiTue, ymeHblua-
foulee NOBEPXHOCTHYIO ANeKTponposoa-
HOCTb, yRansaT HaxaauHown bymaron ¢
obenx nnockocTen “3awmThmka”.

MatpoH (12) HeoHoBoW namnsi (13)
HaBUT U3 YNPYroi ctanbHOK NPOBONOKK
&1 MM (puc.56). O6patHbI NPOBOAHUK
noaknioualnT K uccnesyeMmomy npubo-
py 3axumMom X2 “kpokogun’.

MNnactmaccoBan knemmHasi kopobka
nmeer pasmepbi 155x110x65 mm. Ha ee
CbeMHOW KpbIlUKe yCTaHaBNMBawT ABe
npubopHbie knemmbl KM-1. PacctonHne

Puc. 5
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Mexay knemmamm — 19 mm. K knemmam
noaxMiovaloT BUNky wyHra. K rHesgam
“0,2" 1 ¥ WyHTa NOAKNIYAT O[HOMO-
NIOCHbIE BUIKWA MPOBOAHUKOB LM poBo-
ro sonsrmerpa. HakoHeyHuK, U3onupy-
outylo pyuky B cbope, obpaTHbIA Npo-
BOOHWK U3MEPUTENBLHOW Lenu N CMeH-
Hble Pe3nCTOPLl XPaHAT B KNEMMHOM
kopobke. [puMeHssa nepsyio peaucTus-
Hylo cBOpKy, WwWnurbky pesucropa R1
BBOpaunBaloT B pe3bbosBoe rHesno pe-
aucropa R2 (puc.3). B pespbosom co-
eoMHERNN pesncTopos yctaHaBnUBaloT
waiby. TonwuHa waibsl — He Gonee
0,5 mm. [lnnHa BBLIHOCHOIO Wiyna co
cbopkoin — 385 mmM. Bua Ha nnocKkocTb
NaTyHHOW BCTasku, NpefHasHa4eHHOM
ANa yCTAHOBKM OAMHOMHOrO pesucropa
1 cGopok npuseaeH Ha puc.6. HakoHeu-
HUK BHIHOCHOTO Lilyna COeAUHSAIOT C pesn-
cTopamMu, NOAKMEHHBIMW napannenbHo
uepes Merannuyeckyio nnaHky, Umeo-
Lylo aMamerp 25 MM U TOMUMHY 4 MM.
Pa3merka MeTannm4eckon NnaHku cosna-
Jaet ¢ NpuBeaeHHo Ha puc.6, 3a 1ckIo-
yeHneM anamMerpa Tpex nepudepuitHbIx
OTBEPCTUIA, KOTOPLIA AN MeTarnin4eckon
nradku paseH 4 mm. B obbeMHooceson
pe3ncTuBHon cbopke ycrtaHasnmeaiot
CTAXKKY B BUE KPYrnoW NNactuHbl ¢ Tpe-
M oTBepcTuamMn anamerpom 4 mm. Torn-
UIMHA METaNNYeckon cTsixku — He 60-
nee 0,5 mm. [1ng npyuaanng NpoYHOCTU
cBopke U3 ueThbipex pe3anucTopos. Ha CBO-
6oaHble NocanodHbLIE MecTa yctaHasnu-
BAIOT [1Be NNACTMacCcoBHE BTYIKUA, UMe-
OUMe NPUCOEANHUTENBHbIE pasMepbt
pesuctopa K3B-5.

Bonbrmerp B7-38 MOXHO 3aMeHUTb
UM POBLIM MYyNLTUMETPOM, 0Becneyn-
BalOLWMM N3MEPEHNE MOCTOSIHHOTO Ha-
npsikesna 50 MB ¢ NOrpelHocTbio He
6oriee 1%. B camogenbHOM LYHTE MOX-
HO NPUMEHNUTL NPELN3NOHHBLIA pe3ncTop
C2-29B-0,25-1k0Om-0,1%.

MNpu fO6aBOYHOM CONPOTUBIIEHUN HE
6onee 0,7 FTOM BMecTO UNHPOBOro MUK~
poamnepMeTpa MOXHO NPUMEHUTL CTPe-
NOuYHbLIA MUKpOaMnepMeTp Knacca 1 Ha
Tok 50-0-50 MxkA (M93, M94, M24 n op.).
CTpenouHbii MMKpoaMnepMerp ycra-
HaBMMBAIOT Ha KPbILIKE KIMNEeMMHOW KO-
pobkn. OR HewyBCTBUTENEH K HENOCTO-
SIHCTBY COEAMHEeHUs Ha koHTakTax X6 1
X7. Mpy NOAKMIOYEHUN K KITEMMHOMR KO-
pobke LWyHTa, NOAXOAAWME K KOHTaKT-
HbIM LUNUIBbKaM CTPENOYHOro MUKpoam-
nepmerpa nNpoBOAHWUKM, OTBEPHYB rai-
KW, CHAMAIOT CO LUMUIMEK U N30MUPYIoT.

Martep1anom M3onUpylowien py4ku
MOXET BbiTb NOMUCTUPON Unu 360HUT.
Lpyrve 3amMeHsiioue ANaneKTpuKk 4on-
XHbl MMETb 3MNEKTPUYECKYI0 MPOYHOCTL
He meHee 12 kB/mm. B marepuane nso-
NMPYIOLLIER py4YKU HELOMNYCTUMbI TPeULn-




Hbl U NycTOThI. “3alnMTHUK” AenaioT u3
raTyHW, HepXaseloweh cTtanu umv aio-
pariomuHus, TonwuHa “3awmurHuka” —
ot 1,5 0o 2 mm. [151ss naTpoHa HEOHOBOM
namnbl NPUMEHSIOT TOMLKO YNpYryio
CTanbLHYI0 MPOBOOKY, AMaMeTp KOTOPOK
— 0,8...1 mm. HeoHoByi0 Nnamny MOXHO
3ameHuTb namnoi TH-0,3.
HanaxvBaoT KWNOBOJSIbTMETP HAa
npeaene namepenus 30 kB. ins KoH-
TPOMs MPUMEHSIOT LMPPOBOA BOIbT-
meTp B7-40, umerowmni npegen nsmepe-
HWs 30 KB nNpy OTHOCUTENBHOM| NorpeLu-
HocTh okono 0,5%. KunosonstmeTp v
sornetmeTp B7-40 nogkniodatrot napan-
nenbLHo K yokopsitouiemy anextpoay 9N T
LUBETHOr0 MOHMTOpA UNK Tenesnsopa.
Ecnu noka3aHUsi KUNOBONLTMETPa OTMN-
YaIoTCs OT NoKa3aHuWiA sonstmeTpa B7-40
6onee dem Ha 2%, TO noabuparT Co-
npotmerieHne pesuctopa R3 (puc.4).
KunosonsTmeTp obecneunsaeT name-
peHve HanpsokeHus 25 kB Ha QT ¢ ab-
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CHWXaEeT NOrpetiHOCTL U3MEPEHUS.

HanaxwusatoTt UMH cneayowvm o0-
pasom. VINH v sonbtmerp B7-40 noa-
KNIOYAIoT NapannensHo YoKopaloweMy
anexTpoay SNT LBETHOrC MOHATOPA UK
Ternesm3opa paHHUX net sbinycka. Pe-
rynsiTop sipKOCTU ycTaHaenueaioT B Ta-
KO€ MOoNOXeHWe, Npy KOTOPOM YCKOpSi-
jouee HanpsXkeHne, n3MmepeHHoe
sonkTmeTpom B7-40, pasHo Uy, Hanpu-
mep, 27,5 kB, 1 3amevator Tok WIMH 8
Mukpoamnepax. [JonycTum, 4To OH pa-
geH 43 MKA. “KpacHyw” 1 “3eneHyio”
30HbI 0603HA4aI0T Ha ByMaXKHOM WKTb-
anke: “G <— 44,5 mkA —> R”. lnnbank
3aKPENNAIT CKOTHEM Ha KPbILLKE KNeMM-
Hol kopobku. B HacTosiee spems Cy-
LIECTBYIOT HECKOMNbLKO CTaHAapTOB MO-
HUTOPOB, MO3TOMY MOMNE3HO COCTaBUTb
NpoCTEALLYIO rpaayvpoBOYHYIO Tabrninuy,
Hanpumep:

26 kB <—> 40 MKA

28 kB <—> 44 MKA

30 kB <—> 49 MmKA.

nMnbanK ¢ rpagyMpoBouHOiA Tabnn-
Lei 3aKpennsaloT CKOTYEM BHYTPU
KNEMMHOR KopOGKA.

Wsonupylowas pydka sasnsietcs oa-
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CONTHOI MorpetwHocTeio 1...1,4 KB.

MNpuMeHsis U3roTOBJIEHHble 3ne-
MEHTbI, MOXHO cobpaTb MHOMKaTop
npeBbilweHuss Hapskenus (UMH) Ha
SfIT. Cxema 06BLEMHON pPE3NCTUBHON
c6opKM ANs Hero npuseaeHa Ha puc.7.
WMH umeeT rpaHnyHoe 3HadeHne ycKko-
psoLwero Hanpspkenns Ur. Hanpsbkenune
U, meHbtuee yem U, cunTaioT “3eneHon”
3oHoi VIMH, a 6onbiuee yem Uy — “kpac-
Hoi”. Ecrn U; paBHO npeaenbHoMy pa-
foueMy HanpsipkeHuio, To “kpacHas”
3oHa WIMH cooTrseTcTBYET NOBLIWEHHO-
My Hanpsbkenuio Ha 31T,

WIMH nmeeT crneaylowmne cBOWCTBA.
3aBMCUMOCTb Mexay HanpsixkeHnem U
1 Toxom | y Hero HenmueiHa. lNpu Ha-
NpsKeHUU Ha pesuctope, Brnakom k ero
npepensHoMy pabodemy, conpoTusne-
Hue pesucropa KOB-5 3aBucuT OT Ha-
npskerus. Mo paHHeM [3], npy Hanps-
weHun 35 kB paanctop K3B-5 moxer
UMETb ConpoTUBIEHWe Ha 25% MeHbiue
0603HaueHHoro. B knnoBonsTMeTpe He-
NMMHENHOCTL BONbLTaMnepHO xapakre-
PUCTUKM pe3ncTopa BpeaHa, v ee yunTbi-
gaiot. B WINH HenmHeAHOCTL pe3ncTopa
ABNSETCA NOMNOXUTENbHLIM CBOWCTBOM,
Tak KaK yBernMuMBaeT TOMHOCTb MHAWKE-
UMM 3a cueT “pacTshkeHust wkane!”. [pu
HanpsbkeHun A0 25 kB 3aBUCHMOCTb MEX-
Ay HanpsbkeHUeM 1 TOKOM NpaKTUHEckn
nWHeRHa. ViamepuTenbHbii TOK KUNo-
sonebTmerpa 1 VIMNH Ha npepene name-
penus 30 kB B 1,5...3,5 pasa MeHbLwe,
Yem M3MepuTenbHblid Tok B7-40, yto
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Puc. 8
HWUM M3 CPEeACTB 3awnThl Yenoseka, pa-
60TalOWEro C BLIHOCHBLIM Lynom. [Nepeq
NOAKMIOMEHMEM BEIHOCHOTO LiyNa nyTeM
ocMOTpa ybexnalnTca B OTCYiCTBUN
BrAry, 3arpasHeHUin U TpelUMH Ha Hel,
a Takke NoBpeXAEHUA BeMEeHTOB 3a-
wuUTHOM uenu. O6BLEKTUBHEIM NoKasaTe-
NEM YMCTOTbI U30MUPYIOLLEA pYYKU AB-
nsetcs 3HadeHue conpoTUBIEeHUst U30-
NALMY BLIHOCHOIO Wyna, koTopoe nsme-
PSIOT MEXAY 3aXUMOM X3 U coeanHu-
TenbHbLIM NposoaHMKkom. [pu u3mepe-
HWAWM COMPOTMBMEHUs usonsunmu npubo-
pOM, MMelowumM pabodee HanpsxeHue
6oree 50 B, oTKMIOYAIOT HEOHOBYIO Nam-
ny. Camonpon3sgorbHoe nnu ownbou-
Hoe OTknIoYeHne 3axuma X3 npenore-
pautaer mexaHudeckuin brnokmpartop B
BMAE PE3NHOBOIO KOIMbLA, OXBaTbiBalO-
Liero 3axum X3 1 Metannuyeckyto 4actb
waccu uccneayemoro npnbopa, kak no-
ka3aHo Ha puc.8. PesnHoBoe KOrbLo —
Mara3zuHHas ynakoBodHast pesvHka. 3a-
XUM X3 nogkniovaloT K uccnegyemomy
npubopy NepBbiM, @ OTkMIoUaloT nocne-

AHUM. Be30nacHoOCTb MOMb30BAHUS Ku-
NOBOMNLTMETPOM MNOBLILIGET U30NATOP,
npuseaeHHbiR Ha puc.9. WsonsTop Ae-
NalT U3 OpransM4eckoro Crekrna, nonu-
cTupona, roponnacta Unm a6oHuTa.
Ha peauctueHon cbopke 13onsTop 3ak-
pennsiioT HaKOHEYHUKOM BbIHOCHOTO
Lyna Yepes oTsepcTve B M3ONATOpE.
[N Kpennennst N3oNATopa NPUMEHSIOT
HaKOHEUHMK C AMHOW pesbboson vac-
™ 16 mMm. Ha pe3bboByio 4acTb HaKoHe -
HUKA, KpoMe Lanbel, yCTaHaBMMBAIOT pe-
3MHOBYIO NPOKMAAKY TOMUMUHON 2 MM UMK
NPy*VHHYI0 Wwainby. HapyxHbit 1 BHYT-
peHHUN fuameTphbl nsonsaTopa 4ns oau-
HouHoro pesnctopa — 20 1 11,5 MM co-
OTBETCTBEHHO. .
Nocne npebbiBaHiis ANEMEHTOB Bbi-
HOCHOTO L1yna npy H13Koh yemnepary-
pe, Ha HWUX Npy KOMHATHOW Temneparty-
pe BO3MOXHo nossneHve snarv. Brara
NpUBELET K YBEIMUYEHAIO NOrpetiHoCTy
namepeHns. B xonogHoe Bpema roga npuv
BHOCE 8 NOMELLEHWE AMEMEHTL! He BbIHU-
MaloT U3 KNeMMHOM Kopobkn [0 UX CaMmo-
nporpesa Ao KOMHaTHOM Temneparypbl.

Nurepartypa

1 MaHoitrios B.E.OcHoBbl 3rekTpobeso-
niacHocTr. — N.: Oneproatomusgar, 1991,
C.244,199, 201, 255, 256, 253.

2 3angens A.H.MorpeLuHocTi usmepeHii
dmsnueckvx BenuunH. — 1. Hayka, 1985,
C.42-44.

3.I'anbnepuH B.C.HenpoBonodHbie pesu-
ctopbt. — I1.:3ueprus, 1968, C.56, 218.
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[ins oToBpaxeHus nokazaHu B uud-
POBOM BUAE NCMONb30BAHA 31EKTPOH-
1asi cxeMa TaxoMeTpa [2] c USMEHEHHbLIM
BXOfIHbIM TPAKTOM ¥ MUKPOCXEMON AN
BBefeHun koaddurumeHTa nepecuera
umnynbcoB (puc.10). Tawke ucknioye-
Ha 4acTb CXeMbl Ha nonuKoMnaparop-
w&on MC.

Bonblloe 3Ha4yeHne B KOHCTPYKLMM
aHeMomeTpa urpaeT KOHCTPyKuus
KpblE4aTKN — ee reoMeTpuyeckne pas-
mepsbl, hopma 1 Bec. Ecnn BeinonHuTb
KPbIBYATKYy COMflacHO MPUBEAEHHLIM
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pasmepam (puc.11), npnbop MOXHO Ta-
pYpOBaTL NO NpUBEAEHHbIM B Tabn.3
[aHHbIM. Bo n3bexaHune KpyTUbHbIX
Kone6GaHui U Wyma cregyeT NpUMEHsITb
HEYEeTHOE KoNMYecTBo nonactei (npa-
BUAbHO ANs Moboro mMexaHuama ¢ no-
nactsiMu 1 ans nio6on cpeasl). Bmecto
WHAYKLMOHHOIO AaT4MKa MOXHO C ycne-
XOM MCNoNb3oBaTbL ONTORApy unu gar-
yuk Xonna. Tapuposarb Npubop MoX-
HO, ABUrasicb B 6e3BeTPeHHy Noroay
Ha aBTomoBune ¢ UCApPaBHLIM CAMAO-
meTpom. [laTumk HeobXxoanMMo NoAHATL
Ha BLIcOTY 0,5...1 M Hag Kpbiwen asTo-
Mobuns.

ONPENENEHWE HANPABNEHUA BETPA

[ins onpefeneHns HanpasneHus! BeT-
pa C AaBHWX NIOP 1 1O cen [ieHb npume-
HSOT hrlkorep — CTPEsKy C ONEPEHNEM,
YKPErIeHHYI0 Ha BEPTUKAbHOW OCK.
MoyTy Ha BCeX a3poApoMax MOXHO yBu-
AeTb NonocaTbil ycedeHHbI KoHyc. Mo
CTeneHW ero HanoNHeHUs! U yriy noBo-
poTa cyasT O cufle U HanpassieHun BeT-
pa. Takow KOHYC eCcTb fiaxe Ha KOCMOf-
pome. OTkyaa ayer BeTep — NPUHSTO
onpepfenaTb No crtapon pyMBoBON cuc-
Teme, B KOTOPOW NMHUA ropu3oHTa pas-
6uTa Ha 32 pymba (oauH pymb = 11,25°).
CoBpeMeHHbIM [1aTHKOM, Onpeaensio-
LM HanpasneHue (KpoMe CENbCUHOB,
FIOFOMETPUYECKUX U MArHUTHBIX 30H/0B),
asnsietca 3Hkoaep — npudop, npeob-
pasyloLlni yros noBopoTa B 3neKTpu-
yeckuit curHan B fiBondHoM koge. K co-

o6/c 10 16 20 30

YactoTa BPaLWEHWR KPbINbYaTKu
CkopocTb BO3AYyLWHOTO NOTOKA m/c 10 15 20 30
Yacrora npu 5 nonacrax Ty 50 80 100 150

KaneHuto, fardukn nogobHoro Tuna
noka BecbMa oporu.

Paccmotpum Bonee NpoOCTYIO KOHCT-
PYKUMIO AaTyvKa HanpasieHus Ha rep-
koHax. [latuuk (puc.12) cocTonT 13 nna-
CTMacCOBOrO UMAWHAPA C nasamu no
BHYTPEeHHeMy paguycy. B nasax macTu-
KOW 3aKpeniieHbl repkoHbl, Ha BHeWwHUIA
pagvyc LMNMHApa ofeT OpYron unianHap
13 MSITKOTO JINCTOBOrO Xeneaa, Ana 6o-
fiee HafleXxHoro cpabaTtbiBaHUS repko-
HOB. BHYTPU UMIMHAPA C repKoHaMU Ha-
XOONTCA TPETUA LMAUHAD U3 HEMArH1T-
HOro Marepuana, 3akpenneHHbLIN Ha ocK
Kpbinedarky. B nasy sToro LunmHapa yk-
penneH aHN30TPOMHLIA MarHT, OpUEHTU-
POBaHHbIA COBMECTHO CO cTpesnon -
repa. Ceepxy ¥ CHWU3y NepBbIA UNUHAP
3aKPbIT M1ACTMAcCcoBbIMKY Wanbamu, Ha
KOTOPbIX CKOMMYTUPOBaHb! BLIBOfb! rep-
KOHOB 1 Pe3McTOpPHON CHOPKA.

Mpw noBopoTe cTpenbl dontorepa, mar-
HUT Yepes repKOHbI BKITIOHAET TO MW UHOe
KOnnuecTBo pesnctopos (puc.13), name-
HS5 TeM cambiM HanpsbkeHne (0...6 B) B
CUIHaNLHOW Lenn NonMKoMnaparopHOn
mukpocxembl DD1 (puc.14). Ha wkane
npnbopa, BbINOMHEHHON B BUAAE pymbo-
BOW KapTyLkK (puc.15), ByayT cBeTUTb-
cs cBeToaMoabl, onpeaensioujne Ha-
npasnexue, oTkyaa ayeT setep. B gan-
HOM Crny4ae onpeaensioTcs yerbipe oc-
HoBHbIX Hanpaenenna — N, O, S, W, n
YyeTuipe npomexyTouHblx — NO, SO,
SW, NW. Ecnv npuMeHnTb MUKpPOCXe-
My KM1003IMMN2, MOXHO A0y4uTb UH-
avkauuio no 16 HanpasneHUsaM.

ONPEAENEHWE OTHOCUTENBHOWM

BNAXHOCTU BO3OYXA

WaMepeHne BNaxHOCTM Bo3AyXa urpa-
€T BaXHYIO poflb NpKU onpeeneHnun no-
roabl Ha Gnnxaniive ABoe-Tpoe CyTOK.
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ABCONIOTHON BNAXHOCTbIO BO3AYyXa
Ha3bIBAETCS KOMUMYECTBO BOASHOIO napa
g Brpammax, cogepxatierocs B 1m® Bos-
ayxa. HYaue abCconioTHyo BIAXHOCTb
BbIPAXKAIOT BENVYMHON Aasnexus (ynpy-
rocTi) napa € B MM pTyTHoro ctonba. B
ycnosuvsix peasnibHOW atMocdepsl g v e
YUCNEHHO HE paBHbl, HO pa3HVILl,a MeX-
DY HUMU HeBefnmKa.

e = 0,0008(ty — tz)P,

roe € — ynpyrocTb napa npu gaHHon
TemnepaTtype;
t1 — TemnepaTtypa no cyxomy
TepmomeTpy, °C;
tp — Temnepartypa no BAAXHOMY
TepMomeTpy, °C;
P — armocdhepHoe AasneHve, MMm. p. C.

OTHOCMTENbHAs BAAXHOCTb BO3AYyXa
n3MepsieTcs Mo NOKa3aHWsIM CyXoro v
CMOYEHHOTO Bofio TepmomeTpos. C ns-
MEPEHHLIMW BEIMYUHAMKW BXOAAT B
ncuxpomeTpudeckyto Tabnuuy Ans no-
ny4eHua pesynbrara.

OnpenenuTb BAAXHOCTbL BO3ayxa ¢
npUemnemMon TOYHOCTLIO MOXHO, N3me-
psiN OMUYECKOE COMpOTUBIIEHUE Cos
BO3AYXa Mexay AByMs 3f1eKTpoaamu,
WK M3MEPSIA TOK YTEHKW KoHaeHcaTopa
C BO3OYyWHbIM On3nekTpukom. CTapbin
MeTOZ, N3MEepEeHUs (M ToXe AOCTATOHYHO
TOYHBLIN) — U3MEPEHNE YATTMHEHNS BO-
foca nof BvsiHMEM BnaxHocTu [3]. Ho

Puc. 15

BbIGOp BOfIOCA WM €ro NpUroToBNEHWE
BECbMA 3K30TUYHBLI — HYXEH BOSIOC 13
KOCbl HeKkpatlleHHON BAOHANHKA Uin rpu-
Bbl CEPOIN KOBLINNLbLI-TPEXIeTKN,

YT06bl OKOHYaTENbHO BHECTU fiC-
HOCTb, YTOYHIO Ha3BaHus npubopos,
N3MEepSIILWNX BAAXHOCTL BO3ayxa U
MHBIX cpef. NMCMXpoMeTpoM U3MepsIoT
OTHOCHTESbHYIO BAAXHOCTb BO3AYyXa,
NCMonb3yst TEPMOMETPUYECKUA MeTon
uamepeHn n Tabnuy. FurpomeTp nsme-
psieT BAAXHOCTb BO3AyXa C MOMOLIbIO
usnyecknx csoncTs maTepuanos u
cpen — yanWHeHWe, 3akpyqvnBadue,
omudeckoe conpoTueneHune. Bnaromep
NpeaHas’HaveH AN N3MEPEeHUst BIIaXHO-
CTW Cbifly4nx mMaTepuanos — MOYBbI,
3epHa, caxapa u np. CtaHgapTa Ha Ha-
3BaHuns npubopos HeT. [lanee Gynem
BECTM pasroBOp O rMrpomMeTpe.

M3 pasnuuHbix METoa0B M3MEpPeHus
OTHOCUTESBHOW BIAXKHOCTH, EMKOCTHOW
(pe30HaHCHbIN ) METO AOBOSBHO TOYEH.

Puc. 16 vl
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B Hem nprMeHsoTes [1Ba UOEHTUYHbIX
reHepartopa onpeaeneHHon 4acToThl.
OpvH renepatop — 3TANOHHBIA, BTOPON
— patuuk. Mo pasbanaHcy KOHTYpPOB
reHepaTopoOB BLIYACISIOT OTHOCUTENb-
HYI0 BNAXHOCTb. JTOT MeTo obCTos-
TenbHo onucax B [6]. Mpeacrasnexue o
NOBbLILLIEHWY UITN YMEHbLLIEHNIN BNAXHO-
CTV MOXHO MOMYyYUTb [0 OMUYECKOMY
CONPOTUBIIEHNIC TOHKOTrO 105 BO34yXa
MexXay AByMs anekTpoaamu. [latumk
nono6Horo Tuna (puc.16) BoINONHEH 13
Tpex NiacTUH HEPXABEIOLLEN CTanu uim
TWTaHoBOro cnnaea. [nasHoe, 4Tobbi
NACTVHbB! HE NMOKPLIBANTMCh CII0eM OKU-
cv. Pasmepsi nnactH — 60x25x1,5 MM
c 3a30poM 1 MM, KOTOpbIA BbIBUpaeTcs
npokrankamu us chtoponnacta. [latunk
B1 BknoyeH B uenb 6a3bl 3MUTTEPHOTO
nosropuTena VT1, curHan ¢ KoToporo
noaaeTcs Ha namepuTenbHbii npubop.

AT}

LWkany npuGopa MoxHO oundposaTs B
YCINOBHbIX €AMHULAX UK B NPOLEHTax
BA@XHOCTMW MO 3TASIOHHOMY [UTPOMETPY.
[ns ysennyeHnss 4yBCTBUTEINbHOCTU
HaMpPsKEHWE NUTAHNS yBENMYMBAETCS
0o 30 B. Ot ananorosoro metona nsme-
PEHVS HETPYAHO NepeiTu K undposo-
My, €Cn BOCTONb30BATLCA 3MEKTPOH-
HOW cxemoi un3 [5], NpoBEepEeHHON Ha
npakTuke.

Puc. 17

o
Inddysop NopepHyTh Ha 90

CunbdoH
et

M3MEPEHUE ATMOC®EPHOIO

JABNEHKA

HopMmanbHbiM aTMoChepHbIM Jasrie-
HYEeM BO3ayxa cuMTaeTcs fasieHve
ypaBHoBeLlleHHoro ctonba (76 cm) pTy-
TV ceyeHneM 1 cM2 — 3TO pasneHue
pasHo 76 x 13,596 = 1033,3 r/cM?, rag
13,596 r/cM® — ynernbHbIA BEC PTYTH.
UsmepsiloT pasnexne B MUsIiMMeETpax |
pTYTHOro cTonGa (MM. p. C.) UK MUl
nuBapax (M6). 1 Mm p. c. = 1,33 M6,
1000 M6 = 750 MM p. ¢. ATMocdepHoe
fasneHve nsmepsaioT 6apoMeTpoM —
anepownpoM. Mpubop, Npoue 1 Hapex-
Hee yem 6apomeTp, TPyAHO NpnaymaTh,
oH paboTaer gecatunerusimu 6e3 Bca-
KOro NUTaHWA U yXoaa...

[ns naroToeneHns narynka 6apomert-
pUYeckoro AaeneHns Heobxoaumo o6-
3aBECTUCb CUTbOHOM — KPYIION rep-
METUYHO 3aKPbITON KopobKoit ¢ rodpa-
mu. Mpy M3MEHEHUsIX aTMocdhepHoro
pasnenvsa cunboH aedopmMmpyeTcs,
fpuMyYem xapakTepucTvka gedopmaunm
nVHenHa B 6onbllom guanasoxe. OTHO-
CMTENBHO HECTOXHO fepesecTy nedop-
Maumio CUnbdOHA B 3NEKTPUHECKINIA CUr-
Hajl, eciu NPUMEHUTL HoTope3ncTop
Tvna C®3-2, nepekpblBaeMbli LLInGepom
(3acnoHKoN), cBA3aHHbLIM HENOCpen-
CTBEHHO ¢ cUnbdoHOM (puc.17). Cur-
Han oT faTyvka NofaeTcst Uin Henoc-




pencTeeHHo Ha npubop (puc.18), naw,
npu yndgposomM otobpaxeHun — Ha
BXO[, 3/1EKTPOHHOM CXeMbl, COBpaHHO®
Ha ALIM KP572MB2 [1]. Mpepnaraemble
¢.Motorola patunkm gasneHns — cnuu-
KOM fjoporve.

Bce paccmoTpeHHble meTeofaTymkm
HeoBXoaMMO cKoMNoHOBaTh B ABa 610-
ka. B oguH 6nok BxoasT narumk contore-
pa v aHeMOMeTpa, B APYron — faryu-
KM TeMnepaTypbl 1 BnaxHoctu, bapo-
METPUYECKUIA [aTYMK yCTaHaBNMBawT
B n3MeputensHom 6noke. Meteopnar-
YUKW NonaraeTcs ykpenisaTh Ha BbICO-
Te OT AecaATW [0 NSTHAAUaTu MeTpoB
Hap ypoBHeMm 3emnun. CoeanHuTeNb-
Hbil Kabenb OT NaTYMKOB K U3Mepu-

TENLHOMY 610Ky MOXHO BBINOSTHUTL U3
nposona mapkun MIITo® @0,35 mm.
Cnerka cKpy4YeHHbIt XryT NpoBOAOB
sararneaoT B MXB-TpybKy v 3kpaHm-
pytoT. PazbeMHble coeinHeHNs BbINOoN-
HATcs pazbemamn Trna WP Crpena
dnorepa gomkHa OblTb AOCTATOYHO
NPOYHOMW, T.K. HA Hee NBAT ycaxu-
BaTbCH NTULULI. BNOK nnTaHns namepu-
TENbHOrO METEOKOMIIEKCa, MOXHO CO-
6partb no NboN N3 ONYBANKOBAHHDLIX B
XypHasne cxem.

Nurtepatypa

1. B.CyeTunH. BeiToson uncposom Tep-
mometp. — Papuo, 1991, N10, C.28.

2. AMacros. TaxomeTp. — Pagnonio-

outens, 1998, N12, C.34.

3. A KyxapeHKo. OneKTpOHHbIN n3me-
pyTenb BlaxHocTH, — Pagnoniobutens,
1997, N6, C33.

4. N XpucTos. YcTponcTso Ans noa-
AepxaHus snaxHocTn. — Paguoniobn-
Tens, 2000, N3, C.23.

5. C.Kynewos. lMpocToi undposoi
nHamkatop. — Paavoniobutens, 2000,
N1, C.35.

6. CnpaBoyHWK paanonioBTensi-koH-
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M.WLWYCTOB,

r.Tomck.

XOpOLLIO M3BECTHO, YTO BXOAHOE CONPOTUB-
nexve GONbLMHCTBA aHaroroBelX Mamepu-
TenbHbIX NPUGOPOB Kpaihe HEBENuKO, 1 3a-
ACTYI0 OKa3biBaeT 3aMETHOE BIMsHUE Ha pe-
3yneTar uamepeHust. B otaensHbix cryyasix
HU3KOE BXOAHOE COMPOTMBIIEHWE M3MEPU-
TENsHOMo NPrBopa HaCcTONBKO WYHTUPYET 13-
MEPAEMYIO LiEfb, YTO NPUBOAUT K 6010 B pa-
6oTe annapaTypbl unu gaxe ee noBpexie-
HUIO.

[ns oleHky BO3MOXHOCTV NPOBEAEHUS
KOPPEKTHBLIX #3MEPEHUA BAXHO 3HaTb BENU-
UMHY BXOZHOTO ConpoTvBneHus npubopa. B
TO e BpEMS, 3TOT NapameTp 3a4acTyio He
ykassiBaetcs (ocobeHHo ans Hepoporux 3a-
py6exHbIx npubopos).

[ns onpegeneHus BXOAHOIO CONpOTUBIE-
Husi Hanbornee NPOCT METOL, HENOCPEACTBEH-
HOWN OLIEHKY C WCTIONbL30BAHNEM BCROMOTa-
TENLHOTO MamepuTensHoro npubopa Gonee
BBICOKOTO knacca. BxogHoe conpoTusnetxue
371010 NPUBOpPa JOIMKHO, KaK MUHUMYM, Ha B3
r nopszKa NpeBbIaTh BXOAHOE CONPOTUBE-
Hue KoHTponupyemoro npubopa.

DOpyroi metoa, He TpebyoLnit CNOXHOTO
obopygoBaHus, MOXHO Ha3BaTb METOROM
[BYX CONPOTMBEHWIA. VICrbiTyemslit namepu-
TenbHbIA NPUBOP NOAKMIOYAIOT K NCTOYHNKY
NOCTONHHOTO HANPSYKEHUS NOOHEPEAHO Yepes
peanctopst R1 v R2 (puc.1). 3navenus Ha-
NPSHKEHUIA, NOKA3LIBAEMBIX UIMEPUTENTBLHBIM
npubopom B Tom v apyrom cnydae (Uq u Uy),
6yayT oTnuuarbes. Bxogroe conpoTusnenve
Ry #3mepurensHoro npubopa MOXHO onpege-
nuTb No popmyne:

U,R2 - U;R1
Ui-U; |

Mpegnonaraercs, YTo BHyTPEHHEE CONpo-
kTaneHwe UcTouHUKa Hanpsixenusi GB1 ro-

Ry =

OKCMNPECC-OMNPEOENEHNE
Rgx USMEPUTENBbHOIO NPUBOPA

Puc. 1
Puc. 2
Puc. 3 _Ri=0
1681 I PAI
- y
K Puc. 4

pasno HKe BXOAHOIO CONPOTUBIIEHUA N3Me-
puTensHOro npubopa.

Pa3sHOBMAHOCTHIO U YaCTHbIM Cryvaem
MEeTOAa ABYX CONPOTUBNEHNA ABIAETCH Me-
TOZ OAHOTo conpoTuBneHus (puc.2, 3). B
NepBOM BapuaHTe MeToAa 0AHOro Conpo-
mBnenus (puc.2) R1 =0, a B xa4ectse R2
MCNOnb3yT NoTeHUuoMeTp. BHavane u3-
MEPSIOT HANPSKEHUE UCTOUHUKA NUTaHNA
Uy (R1 = 0), sarem, BKMouns B uamepu-
TernbHyo Lens notesuuomeTp R2, perynu-
pytoT ero Takum 06pasom, utobel uamepse-
moe 3HaueHue Uy oTnuuanocs (6uino Hke)
Ha 10; 20 unu 50% ot ncxogHoro (Hanps-
xenus Uq). Mpu AU = 10% Ry = 9R2; npn AU
= 20% Ry = 4R2; npu AU = 50% Ry = R2.
MeToa npegnonaraeT uamMepeHue conpo-
TUBMEHYS 3aJeWCTBOBAHHOIO yyacrka no-
TeHuuomeTpa R2.

Hakowel, ucnons3ysi BCEro 0fHo cofpo-
TuBreHne R2 ©3BecTHOro HomuHana, no av-
arpamme (puc.3) MOXHO JOCTaTOYHO BbicT-
PO ONPERENUTL BXOAHOE CONPOTUBIIEHNE 13-
mepuTensHoro npubopa. flns aToro Npouaso-
[OAT ABA u3Mepehus (c conpoTurenuem R2
v 6e3), onpefensoT NPOLIEHTHYIO Pa3HOCTb
HanpsbkeHus u onpegensior R, = K- R2, roe
K — koachdpuumenT, onpegensemslin 13 gu-
arpammbt (puc.4).

MonyTHO OTMeEuY, YTO NOMYHUTL “3TanoH-
HOE" CONPOTHUBIIEHNE C MallbIM OTKIOHEH!-
€M OT HOMUHANA MOXHO 13 O6bIUHbIX, UMEI0-
Lmx pasbpoc, Hanpumep, B 10%. ins atoro
COEOUHSIOT NaparnrensHO HECKOBKO COnpo-
TUBIEHUA OAHOTO HoMuHana. Ecrm oTknoxe-
Hue OT HoMUHAINA BHIGOPKY CONPOTUBMEHNIA
NOAUYMHAETCSH HOPManbHOMY pacnpegerne-
HU1I0, TO NPY UCNOMNb30BaHWY AECATH Napan-
NENbHO BKMHHEHHBIX ANEMEHTOB OTKIOHEHWE
OT HOoMWHana He npeBbICUT 3%.




B.IUEPBATIOK,
B5.IMCEHKOB,

r.MuHck.

Bce yxe, HaBepHO, cnbillany npo Ta-
Ko npubop Kak 3MEKTPOHHLIA ocuun-
norpac, 1 6onbllas yacTb yuTatenen,
Hageemcs, gaxe poraasiBaeTcs, ANs
4yero oH npefHasHaveH. A MeHbllas
yacTb, NOMUMO 3TOro, elle U yMeeT ¢
Hum paboTtaTtb. Ho naxe ecnu npocTo
3HaTh, 4yTO “HeYyTo” cyLlecTByeT Ha ITOM
cBeTe, fia ellle M MMETb nNpeAcTaBnexHve,
KakK 3To camoe “HeuTo” NOCTPOEHO U pa-
HoTaeT, TO y)xe CMeno MOXHO cunTaTh,
4yTO B 3TON 0BNacT¥ Mbl CABUHYNUCH C
MepTBOW TOUKM B HY>KHOM HanpasneHnu.

CoBpeMeHHble pafuoniobnTenu npak-
TUYECKM HE OTCTaloT OT JAOCTUXKEHWIA
COBPEMEHHO HayKu 1 TEXHUKK, 1 XoTe-
nn 66 UMETL Takne cpefcTsa n3mepe-
HUA, KoTOpble coueTaloT B cebe xopolune
MeTponornyeckue xapakTepucTukm, Ha-
rnsiAHOCTL rpadunyeckoro npeacTasne-
HWMA cUrHanoB, Oa elle W, No BO3MOX-
HocTU, uMpoByto 0bpaboTky nHbopma-
umn.

3TM ycnosusiM B Hanbonbllen cTe-
neHW oTBevaeT undposon ocuunnorpad
(UO), cozaaHHbIi B cepenuHe 70-xroaos.
MpuHUMA ero AeicTensl, B 06LWEM-TO,
He CMALHO W CMOXHbLIA. PaccMoTpuM,
kak aTtoT LJO ByneT nokasbiBaTb BCEM W3-
BECTHYIO CHYCOWAY, N 4TO eMy npuier-
csl ¢ HEeW ans aToro cgenatb, npexje
yeM nokasatb. Hannuve B Ha3BaHun oc-
uunnorpada cnosa “Ludposon” roso-
PUT, YTO OH MW YTO-TO TaM CHUTAET, N
YTO-TO COXPAHSIET B BUAE KAKOro-TO y1c-
na (undpsl). Hy a Tak kak ocuunnorpad
Mo onpefeneHuio NpeaHasHaqeH Ans su-
3yanbHOro paccMOTPEHNS BCEBO3MOX-
HbIX CUTHANOoB, TO SICHO, 4TO 3TN camble
BCEBO3MOXHbIE CUTHAMbI JOMKHEI ObiTh
HekMM 06pa3oM npespallieHbl B CBOW
“UuchpoBor IKBUBaNEHT", TO ECTb Npea-
CTaBNATLCA B BAAE OnpeaeneHHon noc-
neposaTenbHOCTY LNDP.

[lns onpepenexus Toro, Kakve napa-
MeTpbl curHana, Syayun npeacTasnexbl
B uMcbpoBoM Brae, BynyT HECTU MaKcK-
Mym uHdopMaunm 06 3ToM curHane,
BO3bMeM, KaK yxe JoroBopunuch, npo-
cTyto cuHycouay. Hagetocb, xota 6bl
yacTb yuTaTenen NOMHNT, YTO BCE KO-
nebanus “caenansbl” U3 cuHycoua [1], u
noatoMy, obwsicHuB, kak LJO 6ynet no-
Ka3biBaTb CUHycouay, Mbl Bynem snpa-
BE cKa3aTb, YTO TOYHO TaK Xe OH noKa-
xeT u curHan nobon bopmbl.

HaeepHo, He CTOUT ucnbITLIBaTL Tep-

(koMy OH MOXeT ObITb

nenve paguoniobutenen u n3naratb
BCSIKME TaM TEOPETUYECKNE OCHOBBI ANC-
KpeTusaumu curHanos u nyratb Ux Teo-
peMoin Hekoero Kotenbhukosa. Jlyylie
NPAMO 1 cpa3y ckasatk, 4To IO “pybuT”
(DMCKpETH3NPYET) BXOAHON CUTHanN Ha
menkne “Kycouku” (BbiBopku), 3anomu-
HaeT BenuuuHy (amnnuTyay) Kaxaoro
“kycouka” u paccTosiH1e (BpeMs) MexX-
Ay HUMU (pYBUT-TO OH caMm).

[asawTte noganum Ha Bxog UO cnuy-
coutly (ecnu KTo-HMBYAb 3abkiN, 4TO 3TO
Takoe, nycTb cMoTpuT puc.1). To, uTo
OH C HEen “Ans Hayana® caenaet, noka-
3aHO Ha puc.2.
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3pnecb ucxoaHslit curHan “paspy6b-
newn” Bcero nNuuib Ha 50 “KycoukoB”
WNKU, roBops No-4pyromMy, Ha nokasaH-
HOM Ha KapTUHKe peanu3auuu curHa-
na caenano 50 suibopok. OuesuaHo,
4TO gaxe npv Takom HeBoNbWOM Ko-
nuuecTee BLIGOPOK, Msas Ha ornba-
0L YIO curHana, mMano KTo nepenyTa-
eT ee ¢c Tponnenbycom (MoyeMy UMeH-
HO Tponnendyc — o6 aToM yyTb Aanb-
we), a GONbLWWHCTBO YnTaTenen, Ha-
feeMcsi, CKaXyT, yTo 9Ta KapTuHka

HanOMWHAET Hallly NCXOOHYI0 CUHYCO-
uay.

Cpasy OroBopuMCsi, 4TO K KONn4ecTsy
BLIBOPOK HAM eLlle NPUAETCH BepHYTb-
cS, a Manoe Ux KonuM4yecTso B JaHHOM

npWMepe B3aTO NPOCTO ANA HarMsgHO-
ctu. OuesnaHo, yTo feno “pybaHuem’
nccnefyeMoro curHana He 3akaH4yvsa-
eTcs. Bee To, yTo y HAC nony4unocsk, Te-
nepb HEOBXOAVMO [Ae-TO 3anoMHUTL. A
3anoMHMB Bce BBIBOPKM U WX fonoxe-
HWE Ha BPEMEHHOMN KoopavHaTe, Mbl 6y-
€M UMETb NPaKTUYECKM BCIO MHGOpMa-
umio 06 necnegyemom curHane. B 3a-
BMCUMOCTM OT TOIO, Kakasi TOMHOCTb BOC-
npov3BeeHNs cUrHana Ha akpaHe He-
06X0AMMa, BEIBMPAETCS KONMYECTBO Bbi-
H0OpOK M MOTPEWHOCTL N3MEPeHUst NX
amnnuTyabl. Ecnn Boibopok caenarb
CAMLWIKOM Mano, To NONy4nM Takoe
n306paKeHne Hallen cvHyconabl, KoTo-
poe MOXHO nepenyTaTb ¢ Tponnendy-
COM, Bble3XalolWnM 13-3a npuropka
(puc.3). 3peck coenado seero 10 Bbl-
6opok.

YCcnoKkoum ynTaTenen: peanbHblid
umdposoi ocLmnnorpad Takon KapTUH-
KA UM HE MOKaxeT, KonnyecTso BuiBO-
pok B HeM ropaspo Gonbuwe. OnHako
4To6 bl NOSICHATL HEKOTOPbIe 0COBEHHO-
cTn paboTbl Takoro ocuunnorpada,
ynobHen SyaeT Bocnonb3oBaTbest Bee-
Takm “Tponnenbycom 3a npUropkoM”, To
ecTb puc.3.

[asaiiTe noCMOTPUM, Kak fanblie
ofpabaTbiBaETCH BXOOHOW CUrHanN, 1 410
cmoxeT nokasate UO. Hapo 3ameTuTs,
yTo O — aTo B onpeaeneHHoin crene-
HW ocumnnorpad Ans “nopsipen”. Beab
TakoW ocumnnorpad nossonsier Hed
ocobbix YyCUNWA MNONYy4yUTb cpasy
cTonbko nHbopMaumm ob nccnenyeMom
curHane, 4yTo Ucnonb3osaTth ee NonHo-
CTbIO 1 B nONHOM oObeMe Bpsaa N yaa-
cTes.

WTak, curuan “HapybneH” Ha Heobxo-
LMMOE KOMU4ECTBO “KYyCO4KOB”, Konuye-
CTBO KOTOPbIX AOMKHO ObiTb HUKAK He
Honblue konuuectsa nMetoLmxcs B LIO
AueeK 3anoMUHAIOWEro ycTponcTea
(Benb ecnvt 4To-To He nomecTnTcs B 3Y,
To To4HO noTepsieTcst). BenuunHa Ha-
NPsKEHVs Kaxaon BeBopky (“kycouka’),
Hynyuun npeobpasoBaHa ¢ MOMOLULbIO,
AUM B undpoBon Ko, 3anoMHeHa &
aTom xe 3Y. Beraet Bonpoc, kak obpa-
6oTaTh BCIO 3Ty MHDOPMALWMIO?
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Ka (puc.5) koe-Kkoro yxe morna 6bl 1 yc-
TpouTs. Ho no6or ocumnnorpady — aTo,
npexae BCero, M3MepuTensHLIA npuop,
M NOITOMY HEM TOHHee OH MO3BOSINT YTO-
HUBYOb N3MEPUTL, TeM Boflee Wnpokoe
npuMeHeHne emy rapaHTupoBaHo. He-
ManosaxHo Takxe v T0, 4To LUO B Co-
CTOSIHUN N3MEPUTL BENNYUHY Hanpsixe-
HWA B N110BOM MeCTe nccnenyeMoro cur-
Hana. 3To nossosnseT Gonee AeTanbHO
MccnefoBaTh CUrHan v, BO3MOXHO, He-
MHOFO HanpsruMchb U OCMLICITMB YBU-
[eHHOe, OTKpbITb, MO KpalHen mepe,
nns cebs, YTO-HMBYOL HOBOE U NHTEpec-
Hoe.

Beps, 4ToO yMTaTenn B KaKOn-TO cTe-
neHW NoHsNK, kak paboTtaeT undposon
ocuunnorpad), MmeeT CMbICH npuBec-
T Tabnuuy, B KOTOPOW CPABHUTL TPU
Hanbonee 4acTo UCMONb3yeMLIX TUNA
ocuurinorpados, ¥ NOKasaTb, KAKOW 13
HUX 4YTO “ymeeT”. Tenepb OCTanoOChL
paccMOTPeTL eLle Ka4eCTBEHHYIO CTO-
POHY 3TOroO BORpoOCa, TO €CTb MOCMOT-
peTs, kak LIO Bce aTO fenaeT B cpas-
HEeHWW C aHanoroBLIMK ocuunorpa-

NcenepoBanue OQHOKPATHLIX U
HEMoB TOPAIOLLUXCA NPOUECCOB

[rmTenbHoe xpaneHue u3oGpaxehus

BbiBO4 HA 3KpaK HECKOMbKWX (DPArMEHTOB
UCCNeayeMmoro curHasa

CpaBHeHue 3aNOMHEHHOIO U TEKYLETO
CUrHanoB

Namenenve macuraba moBpaxenus
nocre OKOHYawua npouecca

Nonysyerne TBepAOH KOnun CurHana
Pexvm npensanycka
3agepkaHHbIA 3anyCck

ABTOMETUHECKOE UIMEPEHUE NapamMeTpoB
.B PA3MMUHBLIX TOUKAX ¥ UX MHOUKALWA

BuiBoa MaccuBa m3amepenHon unopmaumnv
Ha BHEWHWE YCTPOWCTBA (KOMMNbIOTEP)

AuncTanymonHoe ynpasnexve
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NpyrMeuanme: 3Ha4oK “=" 03HauaeT OTCYTCTBUE DYHKUMR, "*" ~- uX Hanuuue ¢ onpeAeneHHLIMK OTpaky-

yehuamy, “+ — BuinonHeHue B NONHOM o6beme.

Ho 310 yXe 3aBUCWT OT TOrO, KaKyk
UMEHHO UHMDOPMaUMIO Bbl 3axOTUTE Mo-
NyynTe. [N HArMagHOCTM NOCMOTPUM,
4TO NONy4YnTCH, ecnu caenats Beero 10
BLIGOpOK (puc.4a), n nonpobyem BOC-
CTAHOBUTb BXOAHOW CMIHAM MO 3anoM-
HEHHBLIM 3HAYeHWUsIM, COeNMHNAS TOYKM
npsmsiMy (pucd6). MNonyvaeTcs HeuTo,
BECbMa OT[a/1eHHO HaNnoOMUHaKtLee cn-
Hycouay ¢ puc.t. Ecnv xe B3sTh 50 BbI-
BOpOK, KaK Ha puc.2, TO Takasa KapTUH-

dhamn, ecnn nocnengHne soobule Mo-
ryT aTo cnenathk. Boobue-To, kadecTso
ocumnnorpacda oueHnBaeTcsa peasb-
HOCTBIO BOCMPOM3BEAEHHON KAPTUHKN
Ha 9KpaHe, TO eCTb HACKOMLKO BOCHPO-
N3BeAeHHas Ha IKPaHe KApTWHKE NOXO-
»a Ha NogaHHLIA Ha BXOL ocuMnnorpa-
da cvrHan.

Hauxem, HaBepHO, € NONOCH fiponyC-
kanus. C aHanorosbiM ocuunnorpadom
30eCh BCE SICHO —- eCfM HanMCcaHo B

nacnopte 100 My, To Ha aTon YacToTe
NOrpelHoCcTL M3MepeHnst aMnNnTyabl
curHana nmeeT npaso 6uiTe o 30%
(BepxHas pabouas YacToTa onpepens-
eTcs, kak 1 B YHY, no yposHio -3 ab ).
Monoca nponyckaHusa LO onpepensiet-
cs, rnasHbLIM 06pa3oM, HacTOTON ANCK-
peauTauMn Mccnenyemoro curHana u
cnoco6oM chopmnposaHusa n3obpaxe-
HUS.

B npocTeiwmnx noptatusHbix LLO Ha-
XOOMT NPUMeHeHue TodeHoe hopmMupo-
BaHWe U306paxeHns uccrnenyemoro cur-
Hana. Todyek onXKHO ObiTh AOCTATOUHO
mHoro. Ecnv, Hanpumep, B3ATb TOSIBKO
TOYKM, Kak Ha puc.4, TO yBuaeTb CUHY-
covpy B nOMy4YnBLIENCS KAPTUHKE CMO-
KET 4enoBeK TOMbKO C O4eHb BoraTuiM
BooBpaxeHnvem. nsans Ha puc.5, rne
ToMeK B3siTO B 5 pas 6osblie, MMeTh Ta-
KOe BOOBpaxeHue yxe COBCEM He 06s-
3aTensHo.

Ho BoccTaHoBeHne hopMbl cUrHana
ApOCTO ToYKaMu B Gonee cnoxHelx UO
He MCnonb3ylT. PasnnyHble PupMsl,
paspabartsiBaioume uudpossle ocuni-
norpadsl, Hanpumep “Tektronix” (CLUA),
MCNoNbL30Bany B CBOMX ocumnorpadyax
BOCCTaHoBreHne bopMbl curHana c no-
MOLLBIO oy HKUMN

YTO TOXE He BbiNo NULieHo onpeaeseH-
HbIX HE1OCTaTKOB. 3TOT aNrOpUTM (Cro-
co6) No3BoONNET C NpUeMNeMoi norpetw-
HOCTBLIO BOCCTaHaBNMBaTL TOMLKO fap-
MOHMWYECKWUIA cUrHan, TO eCTb TaKoW, Kak
nokasaH Ha puc.1, nav 6AN3KKIA K Hemy.
Kak aTo fenaeTtcs, pucosaTb He Byaem,
n 6e3 3Toro yxe ctpaltHoBaTo. K Tomy
e, NPY BOCCTAHOBIIEHNM HenpepPLIBHO~
rO CUrHaNa RPOUCXOAUT UCKAXKEHNE ero
CreKTpa.

EcTb elle B onpefeneHHon cTeneHm
KOMMPOMUCCHBIV cCROcO6 BOCCTaHOBME-
HVS (DOPMBI CUTHANa METOAOM fIMHER-
HOM uHTepnonsunn. Cnoea 3T, MOXeT,
HE CUMLHO U 3HAKOMBI, HO [laXe He 3Hast
Kakon-To Tam “nHTepnonsaummn”, Mol yc-
feLwHO coeanHUN TOYKN Ha puc.46 nps-
MBLIMU IMHASIMW 1M B pe3ynbTaTte nosy-
YW HEYTO, OTAASIEHHO HAMOMMHaKUlee
cuHycouay. BoTt 210 1 HassiBaeTca nu-
HEWHOM NnK, 4TO eule cTpaulHee — Bek-
TOpHOW UHTepnonsauven. Tak 4To ecnn
B35iTbL ToYek Bosblie, kapTuHka Byner
kpacusee. ITOT MeTof, BBMAY €ro npo-
CTOTHI M HE3AMBICIIOBATOCTH, NCRONbL3Y-
eTcs B nopasnsiioweM 6onbnHCTBE
coBpeMeHHbIX L1O.

(Okonuanue cnegyer)




A.KONAYHOB,
r.lpoaHo.
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[na HopManbHOR XU3HeAeATeNbHO-
CTV U LBeTeHWsi pacTeHun Heobxoanm
“NNWHHBIA" CBETOBO [ileHb (HE MeHee
10...12 4.). IMEHHO no ero NpoaonXu-
TENLHOCTW pacTeHus 1 ONpefensioT,
HYXXHO MW UM yXe UBEecTW, unu eiue
paHo. U ellie ofHa aeTans. B “cBeToBOM
[He" He JOMKHO BbiTh “nepepbiBoB”, Tak
KaK faxe KpaTKOBPEMEHHOE (Ha AecAT-
KW CEeKyHA) MOHWKeHWe YpOBHSA OCBe-
LWEHHOCTM H1Xe onpefeneHHoro npeae-
na nepesoauT “kaneHaapb” pacTeHuin B
HOBbl€ CYTKM.

C y4eToM BbILIEN3NoXeHHbIX Tpebo-
BaHuiA M Bbin paspaboTaH AaHHbI aB-
TomaT. Ero npuHumnnanbHas cxema
n3obpaxeHa Ha puc.1. [Noka TeMHO
(“Houb"), HanpsHKeHWe Ha BbiBodax o-
Tonuona Brnn3Ko K HYNH, HanpsXeHune
Ha WMHBEPCHOM BXoJe Komnapatopa
DA1 HuXke, yeM ONOPHOE Ha NPAMOM,
Ha ero Bbixofe — noruyeckas “1". Kak
TONBLKO HavyHeT cBeTaTb (“AeHb"), Ha-
NPsiKeHWe Ha MHBEPCHOM BXofe yBe-
NUUYMBAETCA, U KaK TONbKO OHO NPEBbI-
CUT ONOpPHOE, YCTaHOBMNEHHOE fNOoA-
CTPOEYHbIM peanctopoM R3, komnapa-
TOp NMEPEKNIOYNTCA, U Ha efo Bhixoae
nosiBUTCA YpoBeHb noruyeckoro “07,
KOTOpHI# ycTAaHOBWT Ha BbiBoAe 11
DD1.1 noruyeckyto “1”. Belcokni ypo-
BEHb CNYXWUT HanpsKeHnem NuTaHus
renepartopa-cdyetynka DD2 (Tok no-
Tpebnenua DD2 — okono 1 MA). Ta-

KOe HecTaHOapTHOe BKNOYeHue cyer-
YUKa NIPUMEHEHO 13-3a TOro, YTO B HEM
HeT Bxofa cbpoca Bcex pa3psaos (ecTb
TonbKo “cbpoc” ans 6 nocnennux). Mpw
COeAMHEHUN BLIBOAA NUTaHMA ¢ 06 MM
NpOBOAOM, a 3aTeM Mofave Ha Hero
“+Unur”, BO Beex 15 paspsigax cyeryuka
oKasblBalTCs 3anvcaHHsiMm “0”.

Kak Tonsko Ha Bxog DD 1.1 noctynut
norndecknin “0” ¢ BEIXoOa KoMnapaTopa,
Tpurrep lUMnTTa Bnokupyertca yepes
peauctop R5 (Ha BeiBoge 5 DD2 — no-
rudecknia “0"). C aToro MOMEHTa Hauu-
HaeTcs oTcueT Bpemeru. Korga DD2
“nocyutaeT” 4o yncna 2'4+1, Ha BbIBO-
ne 5 DD2 nossutcst nornyeckasa “1”,

il

anemeHT DD1.1 nepekniounica u cHU-

meT HanpsbkeHve ¢ DD2. Ha BeiBoae 5 -

DD2 noasutcs nornyeckuin “0", ogHako
OH He BLI30BeT 0bpaTHOTo Nepeknioye-
HMsi — conpoTueneHue R5 cnuwKkom
BenuKo, Ans Toro 4tobkt “npeoponeTs”
ructepesuc Tpurrepa WmurTa.

Tak kak komnaparopsi nnoxo patora-
0T MPY YPOBHSIX BXOAHbLIX CUrHanNos.,
BNM3KMX K MUTAIWEMY HANPSHKEHNIO, B
cXeme npyMeHeH cTtabunmaarop Hanps-
»eHns Ha avoae VD1. bnaronaps emy
Hanps)KeHVWe Ha BXoAe Komnapartopa
nameHsercs B npefenax 0,6...1,1 B.

Ha anemenTe DD1.2 cobpara cxema
yApasneHnsi OCBETUTENLHOW Namnon.
Namna 6ynet ropeTb ToNbKO TOrAA, Kor-
Aa 6yayT OfHOBPEMEHHO BLIMONHATLCS
Asa ycnosus: Ha Beisoge 11 DD1.1 —
nornyeckas “1" (MOeT oTcyeT BpemMeHu)
1 Ha Bbixoae komnapaTtopa DA1 — no-
ruyeckas “1” ("Hous”). Ecnu xe ceyuag
CBETNO, UMK OTCHET BPEMEHW YXKe Np&-
Kpatuncs, normyeckas “1" ycraHasnu-
BaeTcsi Ha BoiBoae 10 DD1.2, n namna
He ropuT.

Ha anementax DD1.3, DD1.4 n cee-
Toanone HL1 cobpan neankaTop paGo"—
Tbl ycTpovictBa. [1o 4actoTe muranvs
HL1 MOXHO BbIYMCNUTL NPOJOITKNTEND-
HOCTb “cBeToBoro AHs” (No AOBONbHO
TouHOW hopmyne

foe t— B vacax 1 CoThIX JoNsX Yacos
(HO He MUHYT!),
N —uncno “mMuraHnin® ceetogmoia
HL13a22c.

[ins Toro yTobbl OH NepecTan Murats,
crnenyert KpaTKOBPEMEHHO HaxaTb Ha
KHONKY SB2. [MoBTOPHLIA 3aNycK NpOn3-
BOOMTCH KPATKOBPEMEHHBIM HaXaTnem
Ha SB1. Korna otcyeT “cBeToBOro AHN"
OKOHueH, ceeToauod “He pabortaet”.
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MpoaoMKUTENBHOCTL “CBETOROTO AHS"
MOXHO M3MEHSATb C MOMOLLBIO PESNCTO-
pa R6.

Bo3MoOXHbIE BapnaHTbl NOAKIOYe-
HUA Harpyskv npuBedeHbl Ha puc.2.
MkepBbiit na (puc.2a) HUX paccunTaH Ha
KOMMyTaLMtc namn, paboraoiymx oT Ha-
npsykeHns 220 B. CnepyeT yuutbiBarh,
YTO y HEKOTOPbIX ONTPOHOB TO125 His-
Kas 4yBCTBWTENbHOCTb, BChneacTeue
W8ro, BO3MOXHO, NOHaaobnTes noakmio-
UNTH SMUTTEPHLIN NIOBTOPWTEND NOcne
DD1.2. Bo sBTopoM BapuaHTe (p1c.26) uc-
NONb30BAHO pene, o KOHTAKTbl JOMMKHbI
BbITh paccumMTaHbl HA TOK, B 2...3 pa3sa
npesbllWacwMin Tok, noTpednsemsit
namnon (T.K. CONPOTUBEHNE HNTU Ha-
xana “xonofHoRn” namnbl B HECKOMbKO
pa3 MeHblle, yeM “ropsiuenn”). Tpetui
BapvaHT (puc.28) npegHasHaveH ans
HM3KOBOMLTHBLIX Namno4vek (B TOM 4uc-
e v ranoreHoBbiX). [pn Toke Harpy3ku
Honee 0,5 A onTpoHbi 1 TpaHauctop VT2
cnefyeT ycTaHOBUTb Ha paanarop.

HNetanu. B kauecree doTtoanona VD3
MOXHO Mcrnonb3oBaTh nobon TpaHauc-
TOp B METannuyeckoM Kopryce co CTo-
YEHHOW HanUNbHUKOM “lankon”. MNpu
8TOM HYXXHO HE MOBPEAWTL BLIBOALI U
kpuctann! Onoabi VD1 n VD2 — ob4a-
3aTenbHO KpemHuesbie; kHomnkn SB1,
SB2 — "pesuHoBas” knasuarypa, Ha-
npyMep, oT MUKpokanbkynaTopa. Yep-
TeX MeyarHou nNarsl NoKkasaH Ha puc.3.
Mpoeona npunasHb K COOTBETCTBYHO-
LM MAOWAKAM CO CTOPOHbBI [JOPOXEK.
Pesnctop R9 ycTaHoBnEH BEPTUKANLHO,
a VD1 n R8 — nop cooTeeTcTBYOWUMNA
NOACTPOEYHbIMK pe3ncTopamu R3 u R6.

Heobxoammyto [JONroTy CBETOBOrO AHA
[10BONbHO NPOCTO onpegenuTs. [ns 3To-
ro Heo6xoAMMO TOMbKO 3HaTb, KOraa
HayuMHaeT LBecTV AaHHbIA BUA pacrte-
HWIA, U OONTOTY AHS B 3TO Bpems (ee
MOXHO HAWTU B KaneHgapsx, crapbtX
rasetax). Ycnexos!

B.IWEPBATIOK,
N.BOHOAPEHKO,

r.MuHCK.

“MHOIOKAHAJbHbIN”
JOMO®OH

C uenblo obecneveHns Sonbluen
fe3onacHOCTU rpaxiaH B nocnegHee
BpeMSs LUMPOKOE pacnpocTpaHeHune
NONyYunu Takue ycTpoucTBa Kak
nofabesaHble gomodoHb:. flocne yc-
TaHOBKW floMOhOHa, B noAbE3AE CTa-
HOBUTCSH, KOHEYHO, YUile K CNOKOW-
HeNn, HO MHOrga BO3HWKAET Apyras
npobnema. 310 Kacaetcs Tex, y Koro
MHOrOKOMHAaTHasi kBapTupa, unu Ta-
KMX, KOTOPbIE N0 Kakum-nubo nprnym-

MuHus

HaM He MOryT [OCTaTO4YHO BbiCTpO
nepeaBuraTbCs U HE BCeraa ycnesa-
0T OTKPbITb [BEPb.

Mpobnema moxeT 6biTb peleHa na-
pannenbHbIM MOAKIIOHEHUEM He-
CKOMbKUX [JOMOCOHOB B KBApTUpPE C
BO3MOXHOCTbIO OTKpbiBaTbL BXOAHYIO
ABepb nogbvesga ¢ nboro U3 HUX.
MpocToe napannenbHoe coefuHeHUe
aomodoHoB xenaemoro acdexra He
faert, Tak Kak 6nok ynpasnenust go-
MOOHOM BOCAPUHMMAET 3TO KakK He-
WCMPAaBHOCTb NMUHUK, U CUCTEMA BO-
obuie He paboraet. Ho BbiXos €CThb.

Ecnun BKNOYMTL HECKONLKO [AOMO-

Y

hboHOB TaK, Kak noKka3zaHo Ha puc.1,
TO NOcTaBneHHas 3agaqa dyaeT pele-
Ha. OcoBeHHOCTb JaHHOW CXeMbl
BKJIIOYEHUS) ~— B TOM, 4TO “3BOHWTL”
ByneT TONbKO OfWH, nocnenHun (Ha
pvc.1 — yersepTbiil) JOMOMOH, a OT-
KpbiTb [1Bepb MOXHO ¢ mioboro. MNpu
noaHATUK TpySKkK B KOpnyce fomodo-
Ha BLIKNIOYAETCS repkoH, NPoOn3BoOas
HeobXoaNMbIE NEPEKITIOYEHUS.
Dopabotka gnoMmodoHa 3akniovaer-
Csi B TOM, UTO B HEro BBOAMTCH eile
OfWH repkoH Tuna KOM-3, nogkriova-
embiv k nnare gomodchoHa (puc.1). 3tor
repkoH 3akpennseTcs (Hanpymep, CKoT-
YyeM) Ha TOWN Xe nnare, 4To U yXe ume-
oLwuiics B LOMOGOHE repkoH (prc.2).

Puc. 2 .
ycmanab aubaemul
2BPKOH {(3?1—3

=
1

7 ¥
2epkon doModoHa NAGME 28pKOHT

Mpu nogHsaTUK TPyOKK HA KakoM-NBOo
13 annapatos, 0ba repkoHa cpabatbi-
BaIOT, ¥ 3TOT annapart noAKNoYaercs
K IAHWK, @ BCE CNefiyoLune 3a HM OT-
kntovatorcs. Takas cxema no3sonser
NOAKITICYUTL NPAKTUYECKA HEOrPaHu-

YEeHHOE YMCNo JOMOMOHOB.
w,

e

MpakTuueckn y Kaxaoro pagnonto-
furens ana XxpaHeHUs MENK1X Jeranen
MOXHO HaATN camogenbHbIe KAaCCETHN-
Ubi, CKNEEHHbIe 13 CMnYEYHbIX KOPOb-
koB. OfHako, NpyM UHTEHCUBHOM
NoNb30BaHWK CRUYeYHble “Sinukn”
y)Ke yepes HEeCKOMbKO MecsLes npe-
BpaLLAOTCs B “TPyXy”.

Urobbl NPOANUTL UX XU3Hb npe-
narat BOCNONb30BaTbCA CKOTYEM
wupuHon 15 1 50 mm. CTaHAapTHLIA
cnnyeyHbIA KOpobOK NMEeeT pa3Mepbi
50x30x15 MM, NO3TOMY, NMONL3YACH

4 Y
“IlTamuHupoBaHMe” CNM4eYHOro KOopobKa

CKOTYEM YKa3aHHOW LIMPWHLI, MOXHO
ObICTPO OOKIEUTHL HECKOMNbKO [1eCAT-
xoB kopobkos. Ecrnin Heobxogumo cMe-
HWTb HAAMUCH HA YXe OKMEEHHOM KO-
pobke, MOMOXET XKUAKUA LWITPUX-KOp-
pexTop.

MNpepnoxenHas MoaepHU3aLus pa-
AMONIGUTENLCKOro “CKNagCcKoro Xo-
3a1cTBa” B fanbHenUeM no3BONNT C3-
KOHOMUTb HEMAano BPEMEHN.

A.BYTOB,
c.Kypba, fApocnasckoi obn.
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CUCTEMA C NUNOT-TOHOM
OfHUM U3 OCHOBHBLIX BMNOKOB KOMM-
nekTa annaparypbl paavoselarenbHol
CTaHUMKU ABNABTCS MOAyNaTop, npeob-

pasyloWwniA curHansl 3ByKOBbIX 4acToT B
NPOMOAYNNPOBaHHLIE BbICOKOYACTOT-
Hbie konebaHua Hecylwen 4acToTbl pa-
AvokaHana. Huxe npeacrasneHo onu-

o]
510 6

caHWe BbICOKOKaYeCTBEHHOIo CTepeomo-
Aynaropa, oCywecTBNAILWEero 4acroT-
HYI0 Moaynaumi Hecywen B FM-anana-
3oHe (88...110 MI'y) KOMNNEeKCHbIM cTe-
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peocurHanom (no cucteme ¢ NUNGT-TO-
HOM). BbICOKME XapakTepucTukM Moay-
nATOpa [ROCTUrHYTbI Bnarofaps nprMe-
HEeHHbIM CXeMHBIM pelleHusiM (puc.1).

CwvrHansl nesoro J1 (npasoro M) kKa-
Hana nogawTcs Ha BydepHbIt Kackan
VT1 (VT 16) u Ha KOMNEHCUPYOLW WA YCK-
nutenb VT2 (VT17). ®HY na VT3
(VT18) cpesaeT BO BXOAHbLIX curHanax
YacToThl Boille 16 kMy. Lienb VT4, VTS
(VT19, VT20) BHOCKT cTaHAapTHbIe npe-
nbickaxxeHns ¢ T = 50 Mkc. C ABMXKKOB
noactpoevHnkos R17, R74 curHans
NOCTYNatwT Ha CXeMY WMHAMKATOPOB
YpOBHEWR KaHanos.

CchopmupoBaHHble curHanst JT u I
nocTynawT Ha Matpuuy VT6..VTSY,
VT21...VT23 coOTBETCTBEHHO, HA BbIXO-
Ae KoTopon oBpasytoTcs cymma (6asa
VT10) v pasHocTb (6asa VT24) curHa-
no.. Tak kak B cCnekTpe MarpyuunpoBaH-
HbIX CUTHaNoB NPUCYTCTBYIOT FApMOHU-
K1 BbICLUMX NOPSIAKOB (pesyneTar cynep-
NO3MUMKM BXOAHbIX KoneBaHwuit), BHeno-
NOCHble nany4veHuns cpesarwTtca GHY Ha
VT11 (VT25) ¢ vactoTom cpesa 16 kly.
CurHan 1+ nocTtynaert Henocpej-
CTBEHHO HA CYMMaTop KOMNNEKCHOro
crepeocurHana (KCC) VT12..VT15, a
cvrHan J1-I1 — Ha BanaHcHbI Moaynsa-
Top (BM), BbinonHeHHbI Ha DA1. Ha
apyrown Bxog BM nocTynaer cuHycou-
AanbHbIt curHan nogHecywent 38 kihu.
CurHan nopHecywei Ha Bbixoge DAY

OcCHOBHble napameTpbl:
BxofHble curHansl, B (pasamax) 0,7
Monoca, Ty 30...16000
MepexopHele 3atyxanus, ab,

He Bonee 30
HY-npeapickaxenns, MB 50
MpoMexyTouHan

vyacrota, My, 10,7
Papmovactota

(Hecywasn), My 101.,4
BbIxogHasi MOLWHOCTL, BT 1

NONHOCTbLIO NogasneH. BHenonocHble
NpoayKTel MoRynsaunKu cpesawtcs GHY
(VT 28) c wactoton cpesa 54 k'u n ¢BY
(VT29) c uactoTon cpesa 22 «klu. MNpo-
MOZYNUPOBaHHbIA curHan J1-M noctyna-
eT Ha cymmarop KCC.

Ha anemeHntaxDD1.1...DD1.3 cobpaH
KBapueBblit reHepaTtop, BbipabaTbiBaro-
WM cUrHan NpsiMOYronbHON HopMbl
yactoton 5,7 My, Jenutens Ha 114,
cobpaHHbi Ha aneMeHTax DD3, DD4.2,
DD5 (nepsbit Tpurrep), Ncnonbayercs
Ana hOPMMPOBAHNA MeaHApa HacToTo
50 kly, Heobxogumoro ans paboTsl
(has3oBbIX AETEKTOPOB U CXeMbl MHAVKA-
ymn. Jenutens Ha 25 (DD2, DD4.1)
hopmupyeT curHan 228 kl'y, a genuTens
Ha 4 (DD5 — BTOpO®t 1 TpeTni Tpurre-
pbl) U penutens Ha 12 (DD6, DD1.4,
DD8.2) dhopMupyoT MeaHAPbI € 4acTo-
Ton 57 klu, 38 My, 19 kl'u.

CurHan 19 kl'u (NUNoT-TOH) 4epes
®HY R131, C59 n koMneHcaTop 3ary-
xaHuin VT36, npeobpasyrowme ero hop-
MY M3 NPSMOYTonbHOW B CUHYCOMAanb-
Hyt0, nocTynaeT Ha cymmarop KCC, npu
3ToM ¢ noMowbio R141 perynupyror
pasMax nunoT-ToHa.

Knioun VT27, VT35 BnokupyoT nNpo-
xoxaeHWe Ha cymmarop KCC curHanos
NUNOT-TOHA W CTepPeOnOAHecyLLen Npn
oTxaroM SA1, Npy 3TOM Ha BbIXO/Ae
MOoaynaTopa (hoOpMUPYETCH CUrHAN Mo-
HOMOHNYECKOW nepepaqn.

®HY Ha R115, C49 v Ha VT32 ¢op-
MUWPYHOT CMHYCOMAANbHBIA CUrHan cre-
peonoaHecywen M3 NPpAMOYronbLHOIo
curHana vactoton 38 kl'y.

®HY Ha R143, C56 n VT44 copmMu-
pYIOT CUHYCOMAANbHbLIR cUurHan NoaHe-
cywen cunctembl RDS (Radio Data
System), koTOpbI# NoAaeTcs Ha Ganaw-
cHbIM MogynsaTop DA2. Ha gpyron Bxon
MORYNATOpa NofaeTes curHan chasom§’
HUNYNMPOBAHHOTO NOTOKA AAHHBLIX UNg-
pOBOR MHMOPMAUNOHHG CUCTEMbI
RDS. Ecnm curnan RDS He chopMupyer-
cH, TO NPOUCXOQNT erc BNoKMpPoBKa Ko-
yom VT39. BHeNONGCHbIE N3nydYeHns Nper-
MoOAynMpoBaHHoro curHana RDS nopas-
nsrotes OHY (VT40) n ©BY (VT41) cua-,
ctoTamu cpesa 61 n 53 kl'y coortseT-
cTBeHHo. Mocne guneTpaunn curHan
RDS nocTynaet Ha cymmatop KCC.

(MpoponxeHnue cnepyeT)

YCTpoWcTBO NpegHasHadeHo Ans Bbixoaa
no ahupy Hepes AOMatLHNA TeredoH B ro-
pogckyto ATC. CocTonT 13 BYX NPUEMHVKOB,
ABYX NEPEAATUMKOB 1 TENEPOHHOTO MHTED-
heica. [lanbHOCTL CBA3M B OCHOBHOM ONpe-
[eNAeTca MOLLHOCTBIO UCNOMb3yeMblX Nepe-
paTuvkoB, [Ina KOMHATHOro BapyaHTa B Ka-
YecTBe NepenaTviKoB MOXHO 1CNONb30BaTL
paguoMMKpOOHb!, @ B KAYECTBE NPUEMHI-
KOB — paavioBewaternbHbie YKB-npruemHika.
B aBTOMOGUINLHOM 1N CTaLMOHapHOM Bapit-
aHTe nogonayT nbble gynnekcHbie paguo-
CTaHLuu U camoaerbHbIEe NepefaT4uky 1
NpVIEMHIKY Ha Pa3HECeHHbIe YacToThl,

Mpyv nocTynnexyy curtana Bui3oBa ¢ ne-
peHocHoro 6rnoka unu co cTopo-

‘TENE®OH BE3 MNPOBOMOB

1O cUrHana c nepegarynka nepeHocHON 4actv
WI¥ CO CTOPOHBI NUHUK, OgHOBUGpaTOp nepe-
KIMOYAETCA B MCXOGHOE COCTORHME, NP KOTO-
pom VT1, VT3 aakpbiThl. VT1 cHuMaet nuta-
HUe ¢ nepeaamivika, a VT3 pa3mbikaeT NuHuio,
YTO aHaNOrMUHO OnyckaHuo TpyOku Tenedor-
HOTO annapara.

IMpu Habope Homepa ¢ NEpeHOCHON HacTu Ha
MUKPOGOHHBIA BXOZ nepeaaryvka NojaTcs
UMNYNbChI OT 3BYKOBOTO reHeparopa 8bi30Ba.
KonvuecTBo MMNYILCOB Onpeaensercs Habu-
paemoit uugpoi. B craumoHapHon yactv 3T
UMNYNbCHI BbIJENATC AETEKTOPOM U Noaa-

NEPEHOCHOM®

10TCA Ha TpaHaucTop VT2, B ucxogHom co-1
cTosiHuy VT2 3akpeIT. [Mpy nOCTYNNEHMN M-
NynbcoB HABOPa OH OTKPbLIBAETCS U LIYHTHA-
pyet TpaHauctop VT3, KOTOpblit KpaTKoBpe-
MeHHO 3anvpaetcs. Takvum obpasom npowc-
xoguT Habop Homepa B nuvio. Mepegdaya
3BYKOBOTO CUrHamNa B NVHWIO OCYLLECTBIIAET-
€9 ¢ BbiX0Aa NpuemHyvka vepe3 C1 4 R1 Ha
Gasy Tpanauctopa VT3,

Nurepatypa
1. Paguonmobutens. — 1996, N5, C16.
2. Papuortobutens. — 1997, N14, C.17-19.

H.MAPTbIHIOK,
r.Ko6puH.

BNOK

Hbl NurvK cpabarbisaeT oAHOBUO-
patop, KOTOPbI OTKpLIBAET TpaH-
anctopbl VT1 v VT3, VT1 Brnio-

MpuemHuk

N

yaet pene K1, kommyTupyouiee
nuTaHve nepegartuvka, a VT3
obecneunBaeT aBTONOAHATHE

reHepartop

3ByKOoBOW

Mepenaryuk j/

OnHoBuGparop

TenedoHHbIA

crasnser 20...30 ¢. Ecnu B Teue-
HYie 3TOTO BpeMEeHU He nocTynu-

TpyGKu. Bpems aBTONOAHSTUS CO- i

Homepo-
Habupavens

MMnynscHbIA
neTexrop

annapar
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\t MpuemHuk %
0
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Hin
UHTEMPANTbHBIE MUKPOCXEMbI WWUWPOKOIO
NMPUMEHEHNA N X 3APYBEXHbBIE AHAJIOIA

A
2121.28-12 2120.24-5 2104.18-6 2103.16-9 .'
Dip28 Dip24 Dip18 Dip16 1101.7-1 VIt
Sip7
1102.91 <

ﬁ ﬁ 1502.11-1 Sip9 1501.5-1

Sip-tab11 Sip-tabs
201.14-1 2101.3-1 201.12-1 2202.12-1 705 401.14-3

Dip14 Dip8 QUIP-tab12 Dip-tab12 301.8.202

ONA TENE- U BUOEOAINNAPATYPbI

“ KP1021YP1

TDA3541 Y ¢ AN Dip16 2103.16-9
syxkanansHbiit Y1349 ana 3anagHoesponemickoro
KP1051YP3 TDA2557 crangapta cTepeodOHUHECcKOro 3BYKOBOTO Dip18 2104.18-6
CONPOBOXAEHUA
b KP1051YP4 TDAB341 BbicokodyBCcTBUTENBHBLIR YITUW ¢ ATl Dip16 2103.16-9
KP1051XA18 TDA4650 Q;E‘,"ée&f&“;fﬁg‘é MOARGPKMBAIOLMA CTAHAAPTH Dip28 2121.28-12
KP1051XA27 TDA3654Q MC kaaposoi pa3seprku sip-tab1l 1502.11-1
gz Chediens cearon st ieemoc owarTaor
K174AD1A TBA920 CenekTop # reHepaTop CTPOYHOW Pa3seprku Dip16 2103.16-9
K174 NMMA TDA1170N, TDA1170S TeHepatop KaapoBOit pa3BepTku 8&;12;?2253?1122_11
K174In3 TDA1044 Menepatop kaapoOBON Pa3BepPTRY QUIP-tab12 201.121
K174Ki3 Ynpaenexue sbiGopom nporpamm TB-npuremnmnka Dip-28 2121.28-12
K174YKA TCAB60 5‘gz’;ﬂ’:;;:‘ai’;mea'f:‘ﬁ’gﬂ“CT“' HACHILEHHOCTA Dipl6 2103.16-9
K174YP2B TDA440 Yiyn Dipl6 2103.16-9
K174YP4 TBA120U Y43 Dipl4 201.14-1
K174YP5 TDA2541 YIYK ¢ ANMr Dipl6 2103.16-9
. K174YP38 TDA2545 KeasunapannenbHblit kaHan 3gyka Dipl6 2103.16-9
K174YP10 SL1430 m“":;“ﬁc:;{(smﬁM”gs}f‘:aapme”"”"'“ youmrens Dip8 2101.8-1
K174YP11 TDA1236 Y134 ¢ perynupoBramu rpomkocTun n rembpa Dipi8 2104.18-6
- . K174XA8 TCAB50 lekoaep curHanos yserHoctTu SEKAM Dipi6 2103.16-9
B C174%A9 TCABLO erg:::)ng g;:&maaatenb UBeToBO# nHbopmaummn Dipl6 2103.16-9
K174XA11 TDA2593 3anaoumit reHepaTop CTPOUHOW U KaAPOBOW pa3BepToK Dipl6 2103.16-9
K174XA16 TDA3520 fexkogep SEKAM Ha GATY Dip28 2121.28-12
K174XA17 TDA3501 R-G-B-matpuya Dip28 2121.28-12
K174XA27 TDA4565 KoppeKktop AmmTensHOCTY UBETORbLIX NEPexoaon Dip18 2104.18-6
K174XA28 TDA3510 Dexopep PAL Dip24 2120.24-5
K174XA31 TDA3530 [exkoaep SEKAM Dip28 2121.28-12
K174XA32 TDA4555 fexogep PAL, SEKAM n NTSC Dip28 2121.28-12
K174XA32A fekopgep PAL, SEKAM Dip28 2121.28-12
K174XA33 TDA3503 Bugeonpoyeccop ¢ asTo6anaHcom YepHoro Dip28 2121.28-12
, K174XA38 TDAB305A MnorodyHkymoHaneHas CBUC obGpa6orku TB-curHana Dip28 2121.28-12
K174XA38A zﬁ;ozt;g;z/:z:gzgigzzaﬂ CBUC o6paboTrn TB-curHana Dip28 2121.28-12
K174XA39 TDA4502 MuorodyrkymoraneHan CBUC obpabotin TB-curnana Dip28 2121.28-12




ONsi ABTOMOBWUITIbHON INEKTPOHUKKU

CABOEHHbIR OMepPaLUOHHBIA yCUIMTenb ANA YNPABNEHNA KONNEKTOPHbIM

MAPT

KP1040YA3 L272M SneKTpoaBMraTENEM Dip8 2101.8-1
KP1055FMA...T L9686, U2043 FeHepaTop CHTHANOB yKa3aTene NOBOPOTA U ABAPWIAHON CUrHaNM3auvn Dip8 2101.8-1
KP1055f13A...B MC33193 FeHepaTtop CUrHANOB yKasaTenei noBOPOTa v AaBAPUIAHON CUrHANM3aL MM Dip8 2101.8-1

KP1055§ 112 U642B FeHepaTop CUrHAMOB yNpaBNeHna NpepsiBATENEM CTEKNOOHMCTUTENA Dip8 2101.8-1

KP1055X114 L497B KoHTponniep 6eCKOHTaKTHOR CUCTEMBI 3aXuraHna Dip16 2103.16-9

KP1086CCA YacToTHLIA KoMnapaTop 6rnoka ynpaeneHWa 9KOHOMAR3epom Dip16 2103.16-9

NpUHYaUTENBHOIO XONOCTOro xoga aBTomMoObUNA

LS BbITOBOW U NPOMbILUTEHHON PAOVOINEKTPOHHOW ANMAPATYPbI

Dip18 2104.18-6

KP1003MM UAA180, A277 YhpanneHue CBETOgUOAHOW wKanoi
KP1026YH1 ZNA70AE YHY (TenedoHHan ceA3b) 6/k, Dip14 201.14-1
KP1051YH1 TDA1519 DeyxkanansHelit YHY (2x5BT) Sip9 1102.9-1
KP1051YH2 TDA1519A NeyxkaHansHelit YHU(2x5BT vnn 1x10BT) Sip-tab11 1502.11-1
K157¥02 [ ByxKaHansHelil oNepaunoHHLI yeururerns Dip14 201.14-1 ,
K157YN1A,B NByxkaHanbHeli yoUMTENL BOCNPOU3BEfeHUA Dip14 201.14-1 °
K174YH7 TBAB10AS, TBAB10S  YHY (4,5B1) b e
K174YH9 YH\Y (5,5BT) Dip-tab12 2202.12-1
K174YH14 TDA2003 YH\ (5,5B7) Sip-tab5 1501.5-1 i
K174YH14A TDA2002 YHY (5,5B1) ¢ 3aupton ot K3 Sip-tab5 1501.5-1 i
K174YH19 TDA2030 YH4Y (156B7) Sip-tab5 1501.5-1
KP174YH20 [NeyxxkanansHe it YHY (2x2,5B7) Dip-tabl2 201.12-1
K174YH22 YHY (0,3BT1) Sip7 1101.7-1
K174YH24 TDA7052 YH\Y (0,6BT) Dip8 2101.8-1
K174YH25 TDA2004 YHY (2x10BT) Sip-tab11 1502.11-1
K174YH27 TDA2005 YHY (2x10BT unn 1x20B7) Sip-tab11 1502.11-1
K174YH29 TDA2009 YHY ¢ MansiMu uckaxeruammn (2x10BT) Sip-tab11 1502.11-1
K174YH30 TDA2050 BLICOKOKA4ECTBEHHBI 3BYKOBOM yeunurens MougpocTh (1x32BT) Sip-tab5
K174YH33 TDA2040 BLICOKOKAYECTBEHHBI 3BYKOBOM yeunutesib MolwocTv (20BT) Sip-tab5
TDA2006 Yennurens 3syka (12BT1) Sip-tab5 1501.5-1
K174YP3 14 tpakt YM npuemsnka Dip14 201.14-1
K174XA2 TCA440 AM npuemHuK Dip16 2103.16-9
K174XA6 TDA1047 14 tpakt YM npremHka Dip18 2104.18-6
K174XA10 TDA1083 AM npuemuuk, M4 tpaxt YM npuemHuka Dip16 2103.16-9
K174XA19 TDA1093 3&3?22%%’353:52“””” HacTpofiku Brioka Dip16 2103.16-9
K174XA34 TDAT7021 YM paauonpureMHuK Dip16 2103.16-9
K174XA36A.6 AM pagunonpueMHnk Dip16 2103.16-9
K174XA41 TDA3810 PacumpuTerns ctepeo6a3sl v nepekniovaTtens pexwmon Dip18 2104.18-6
K174XA46 TDAS592 AM, YM paguonpuemMHK Dip24 2120.24-5
K174XA48 TDA1524A CTepeoperynatop rpoMKocTi Dip18 2104.18-6
K174XA52 TDA7088 YM paguonpuemtnk ¢ A4 1 cUCTEMOR CaMOHACTPOKN Dip16 2103.16-9
KP198HT11 TpanauctopHan cbopka Dip14 201.14-1
KP504HT3,4 2 NoMieBbIX TPAHICTOPA C YNPABNAIOWMM P-N NEPEX0aoM Dip8 2101.8-1
K521CA301 Komnapatop HanpsKeHus TO-5 301.8-202
K554CA301AB KoMnapatop HanpaxeHus Dip8 2101.8-1
KP544Y[1A B MA740C OnepaymoHHsl 1 audde peHymans Hel it ycunutens Dip8 2101.81
KP544Y[12A.5,8 CA3130E ggzgsou:g;;i:g;s:d;qsepeHunaanblﬁ yCUNMTENb C MOBbBILLEHHBIM Dip8 2101.8-1
KP553Y[201 OnepauvoHHbIi youmrens Dip8 2101.8-1
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101KT101A.. T — flocnepoBaTtenbHbIA UHTErPanbHbIM NPpepbiBaTeNb TO-5301.8-202
124KT101 — {locnesioBatensHil it UHTErPanbHe i NpepLiBaTEND TO-5 301.8-2.02
162KT1AB — flocnepoBaTenb HeIA UHTET panbHbln NpepbiBaTe Nk 401.14-3
521CA301 - Komnapatop nanpsxeHus TO-5 301.8-2.02
743KT1A1.. T1 - flocnepoBatenbHBIN UHTErpalbHBIA NpepbiBaTeNb 6/k
762KT1-1 — flocnepoBaTeNbHbIk UHTErpanbHbLA NpepbiBaTens 6/k
1134KT101 — TocnepoBartenbHbi UHTerpanbHeih NpepbiBaTes TO-5 301.8-2.02
B1134KT1A-1 — {locneaoBatenbHbIN MHTETpAnbHBIA NPpephiBaTent 6/
B1134KT16-1 — {locneaoBatenbHL i UHTErpalbHLI npepbiBaTent 6l

‘ KOOOBAA MAPKUPOBKA
NMOCTOAHHbLIX PE3UCTOPOB

KoaoBbie 0603HaueHsa NOCTOAHHBIX

-~

pPE3UCTOPOB coaepxaTt 4 unu 5 cum-
BonoB. lNocnegHun cMMBON yka3sbiBa-
€7 K1ace TOMHOCTY pe3ncTopa, ocTanb-
Hbi€ CMMBOIbl -—— HOMMHAN pe3ucTopa
B oMax. HoMuHan xogupyertca AByMS
unu Tpemsa uudpami 1 Gykson. Byksa
PYCCKOIo MNKM naTuHCKOro andasuTa
0003Ha4YaeT MHOXUTENb, ONPeaens-
LMW CONPOTUBREHMKE, 1 YKa3blBaAET f10-
NOXeHne JecATUHHOW 3arATon. BykBbl
E(R), K(K), M (M), T (G), T (T) obo-
3HavaioT MHoKMTenu 1, 103, 108, 109,

Tabn. 1

1012 cooTBeTcTBEHHO. Hanpumep,
1M8 o6o3HavaeT pe3ncTop HOMMHANA
1,8 MOM, 130 K— 130 kOmM, 6E2 (6R2)
— 6,2 OM. B nocnegHem cnyyae Byk-
Ba MOXET OTCYTCTBOBaTb, T.e. 100 o6o-
3HadyaeT 100 Om.

Lindposbie 3HaueHus BoibupatoTca
13 cTaHgapTH3oBaHHbIX pagos E3, E6,
E12, E24, E48, E96, E192. 3pecb
uucppa nocne Bykeot E 06o3nayaeT ko-
AUYECTBO HOMMHaNbHbLIX 3HAYEHUN B
KaxXagomM [OecATUYHOM MHTepBarse
(rabn.1).

E3 100, 220, 470

E6 100, 150, 220, 330, 470, 680

E12

100, 120, 150, 180. 220, 270, 330, 390, 470, 560, 680, 820

{ E24 510, 560, 620, 680, 750, 820, 910

100, 110, 120, 130, 150, 160, 180, 200, 220, 240, 270, 300, 330, 360, 390. 430, 470,

E48

100, 105, 110, 115,121, 127, 133, 140, 147, 154, 162, 169, 178, 187, 196, 205, 215,
226,237, 249, 261, 274, 287, 301, 316, 332, 348, 365, 383, 402, 422, 442, 464, 487,
511, 536, 562. 590, 619. 649, 681, 715, 750, 787, 825, 866, 909, 953

100, 102, 105, 107. 110, 113, 115, 118, 121, 124, 127, 130, 133, 137, 140, 143, 147,
150, 154. 158, 162, 165, 169, 174, 178, 182, 187, 191, 196, 200, 205, 210, 215, 221,

E96

226, 232, 237, 243, 249, 255, 261, 267
340, 348, 357, 365, 374, 383. 392, 402
511, 523, 536, 549, 562, 576, 590, 604
768, 787, 806, 825, 845, 866, 887, 909

, 274, 280, 287, 294, 301, 309, 316, 324,
, 412,422,432, 442, 453, 464, 475, 487,
,619, 634, 649, 665, 681, 698, 715, 732,
,931,953.976

332,
499,
750,

E192

100, 101, 102, 104, 105, 108, 107, 109
123, 124, 126, 127, 129, 130, 132, 133
150, 152, 154, 156, 158, 160, 162, 164

226, 229, 232. 234, 237, 240, 243, 246
277. 280, 284, 287, 291, 294, 298, 301
340, 344, 348, 352, 357, 361, 365, 370
417,422. 427,432, 437, 442, 448, 453
511, 517, 523, 530, 536, 542, 549, 556
26, 634, 642, 549, 857, 665, 573, 681
768, 777, 787, 796, 806, 816, 825, 835
942, 953, 965, 976, 988

, 110, 111, 113, 114, 115, 117, 118, 120, 121,

, 135, 137, 138, 140, 142, 143, 145, 147,
, 165, 167,169, 172, 174,176, 178, 180,

184, 187,189, 191, 193, 196, 198, 200, 203. 205, 208, 210, 213, 215, 218, 221.

, 249, 252, 255, 258, 261, 264, 267, 271,
, 305, 309, 312, 3186, 320, 324, 328, 332,
, 374,379, 383, 388, 392, 397 402, 407,
. 459, 464, 470, 475, 481, 487, 493, 499,
, 562, 569, 576. 583, 590, £97, 604, 612,
, 690. 698, 706, 715, 723. 732,741, 750,
. 845, 856, 866, 876, 887. 898, 909, 220,

149,
182,
223,
274,
336,
412,
505,
618,
759,
931,

HomuHanb! CONpOTUBNEHNS B KaXXA0M
Aekage COOTBETCTBYHOT yKaszaHHbiM B
Tabnuue yucnaMm, yMHOKeHHbIM Ha 107,
roe N — uenoe NONOXUTENbHOE WK
oTpuLaTeNbHOE YACNO WAK HOMb.

BykBbl KOAa AONYCTUMBIX OTKNOHE-
HWUI COMPOTUBNEHNA PE3MCTOPa OT HO-
MiHana rpuBeaeHbl B Tabn.2.

Tak, Ha pe3ucTope HOMWHANOM
7,5 xOwMm ¢ gonyckom = 5% Byaet npu-
cyTCTBOBaTb 0003HaueHue 7K5J.

Ecnu kopnyc pesucTopa AocTaTou-
HO BGONbLILOK, HA HEM MOXET NpUCyT-

Ta6n. 2

0,001
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CTBOBATb QOMONHMTENBHAA UHOpMa-
LMs: TUM pe3ncTopa, ero HoMuHansHas
MOLIHOCTb U farta Bbifycka. Hanpwu-
mep:

C1-4-2 — pesucrtop Tuna C1-4 Ho-
MUHANBHON MoujHoCcTY 2 BT,

120KD wnnun M12D — conportusne-
Hue 120 kOm, gonyck £ 0,5 %;

0686 — suinyleH B uioxe 1986 rona.

YcnoBHble rpacguyeckue obosnave-
HUS MOCTOAHHBIX peaucTtopos 6e3 oT-
BOAOB fpuBeneHsl Ha puc.1. 3pech

N\

\
)
d
—
¥ M ouUN O OtQ

4008

Puc. 2

BapuaHT a — pe3ncTop MOUIHOCTbIC
0,05BT1, 6 — 0,125BT1,B— 0,25 BT, 1 —
05Br, 0 —1B1,e —2B1,x— 5Bt
MoujHocTb peanctopa 1 n Gonee sarT
OTME4ASTCA pUMCKUMK Lnchpamu, Pe-
3UCTOpbl C OTBOAAaMK u3obpaxarTcs
Ha cxeMax TaK, Kak 3To rnokKasado Ha
puc.2. Ha 370M pUCyHKe BapuaHT a —
pe3ancTop C OQHUM CUMMETPUYHBIM
0TBOAOM, 6 — C OQHUM HECUMMETPUY-
HbiM OTBOAOM, B, I — C ABYMS OTBOAA-
MU, O — C NATbIO OTBOAAMM.

TPAHCOOPMATOPbLI NMUTAHUA 1

MpoaomkeHue Tadn. 1

(MpoaorxkeHune. Havano 8 N2/02)

TA44 180 112 20 20 0,036 0,088 0,088
TAAS 160 112 20 20 0,079 0,031 0.079 {“
TAAG 160 140 20 20 0,053 0,059 0,059
TAAT 160 140 20 20 0,034 0,078 0,078
TAAB 224 125 25 25 0,057 0,030 0,057
TAA49 224 125 25 25 0,042 0,057 0,057
TAS0 200 180 20 20 0,043 0,047 0,047
TA51 250 224 25 25 0,035 0,037 0,037
TAS2 315 125 35 35 0,035 0,044 0,044
TAS3 315 280 35 35 0,028 0,029 0,029
TAS54 355 200 40 40 0,029 0,032 0,032
LLN20x20, N = 40 BA, | = 0,40/0,22
TAS5 28 28 6 6 0,350 0,290 0,350
TAS56 28 28 6 6 0,200 0,430 0430
TA57 28 28 6 6 0,090 0,530 0,530
TAS58 56 56 12 12 0,170 0,150 0,170
TAS59 56 56 12 12 0,085 0,225 0,225 )
TA60 56 40 12 10 0,250 0,090 0,250
TA61 56 40 12 10 0,170 0,210 0,210
TA62 56 40 12 10 0,094 0,340 0,340
TA63 80 80 20 20 0,120 0,100 0.120
TA64 80 80 20 20 0,070 0,154 0,154
TA65 80 56 20 12 0,164 0,080 0,164
TA66 80 56 20 12 0,110 0,168 0,168
TA67 125 122 14 14 0,124 0,029 0,124
TA68 125 112 14 14 0,090 0,070 0,090
TA69 125 112 14 14 0,040 0,121 0,121
TA70 180 112 20 20 0,085 0,026 0,085
TA71 180 112 20 20 0,065 0,065 0,065
TA72 180 112 20 20 0,033 0,115 0,115
TA73 160 140 20 20 0,090 0,030 0,090
TA74 160 140 20 20 0,068 0,064 0,068




TA75 160 140 20 20 0,030 0,095 0.095
TA76 224 125 25 25 0,069 0,025 0,069
TA77 224 125 25 25 0,045 0,070 0,070
TA78 224 125 25 25 0,029 0,090 0,090
TAT79 200 180 20 20° 0,070 0,027 0,070
TA80 200 180 20 20 0,050 0,050 0,050
TA81 200 180 20 20 0,028 0,070 0,070
TA82 250 224 25 25 0,040 0,040 0,040
TA83 250 224 25 25 0,020 0,060 0,060
TA84 315 125 35 35 0,042 0,040 0.042
TAB5 315 125 35 35 0,022 0,073 0,073
TAB6 315 280 35 35 0,032 0,032 0,032
TA87 355 200 40 40 0.029 0,043 0,043
LLIN20x25, N = 54 BA, 1 = 0,50/0,29
TAB8 28 28 6 6 0,480 0,380 0,480
TA89 28 28 6 6 0,200 0,640 0,640
TAS0 56 56 12 12 0,230 0,200 0,230
TAN 56 56 12 12 0,090 0325 0,325
TA92 56 40 12 10 0,340 0.109 0.340
TA93 56 40 12 10 0,228 0,278 0278
TA94 56 40 12 10 0,080 0,440 0,440
TA95 80 80 20 20 0,160 0,140 0,160
TAS6 80 80 20 20 0,075 0210 0,210
TA97 80 56 20 12 0,220 0,103 0,220
TA98 80 56 20 12 0,140 0,220 0,220
TA99 80 56 20 12 0,060 0,310 0,310
TA100 125 112 14 14 0,169 0.310 0,169
TA101 125 112 14 14 0,118 0,096 0,118
TA102 125 112 14 14 0,051 0,164 0,164
TA103 180 112 20 20 0.118 0,030 0,118
TA104 180 112 20 20 0,043 0,145 0,146
TA105 180 112 20 20 0,088 0,083 0,088
TA106 160 140 20 20 0,125 0,032 0,125
TA107 160 140 20 20 0.084 0,084 0,084
TA108 160 140 20 20 0,034 0,131 0,131
TA109 224 125 25 25 0,093 0,031 0,093
TA110 224 125 25 25 0,062 0,084 0,084
TA111 224 125 25 25 0,027 0,140 0,140
TA112 200 180 20 20 0,099 0,029 0,099
TA113 200 180 20 20 0,069 0,069 0.069
TA114 200 180 20 20 0,031 0.105 0,105
TA115 250 224 25 25 0,080 0,024 0,080
TA116 250 224 25 25 0,054 0,054 0,054
TA117 250 224 25 25 0,026 0,080 0,080
TA118 315 125 35 35 0,063 0,035 0,063
TA119 315 125 35 35 0,040 0,090 0,090
TA120 315 280 35 35 0,044 0,044 0,044
TA121 355 200 40 40 0,054 0,028 0,054
TA122 355 200 40 40 0,034 0,061 0,061




LLIN20x32, N = 68 BA, | = 0,625/0,35
TA123 28 28 6 6 0,600 0,480 0,600
TA124 28 28 6 6 0,250 0,800 0,800
TA125 28 28 6 6 0,100 0,920 0920
TA126 56 40 12 10 0,300 0,250 0,300
TA127 56 40 12 10 0,120 0,400 0,400
TA128 56 40 12 10 0,425 0,140 0,425
TA129 56 40 12 10 0,300 0,340 0,340
TA130 56 40 12 10 0,130 0610 0,610
TA131 80 56 20 12 0,200 0,180 0,200
TA132 80 56 20 12 0,100 0,260 0,260
TA133 80 56 20 12 0,310 0,120 0,310
TA134 80 56 20 12 0.200 0,250 0,250
TA135 80 56 20 12 0,120 0,340 0,340
TA136 125 112 14 14 0,200 0,050 0,200
TA137 125 112 14 14 0,150 0,120 0,150 $/
TA138 125 112 14 14 0,070 0.200 0,200 1
TA139 180 112 20 20 0,150 0,049 0,150
TA140 180 112 20 20 0,100 0,120 0,120
TA141 180 112 20 20 0,055 0,180 0,180 ,
TA142 160 140 20 20 0,160 0,036 0,160
TA143 160 140 20 20 0,110 0,100 0,110
TA144 160 140 20 20 0,050 0,160 0,160
TA145 224 125 25 25 0,115 0,040 0,115
TA146 224 125 25 25 0,080 0,110 0,110
TA147 224 125 25 25 0,040 0,165 0,165
TA148 200 180 20 20 0,130 0,031 0,130
TA149 200 180 20 20 0,080 0,090 0,090
1 TA150 200 180 20 20 0,035 0,135 0,135
i TA151 250 224 25 25 0,100 0,029 0,100
TA152 250 224 25 25 0,065 0,070 0,070
TA153 250 224 25 25 0,026 0,110 0,110
TA154 315 125 35 35 0,080 0,048 0.080
TA155 315 125 35 35 0,050 0,115 0,115
TA156 315 125 35 35 0,028 0,160 0,160 A
TA157 315 125 35 35 0,075 0,027 0,075
TA158 315 280 35 35 0,045 0,063 0,063
TA159 315 280 35 35 0,022 0,086 0,086
TA160 355 200 40 40 0,070 0,032 0.070
TA161 355 200 40 40 0,025 0,105 0,105
TA162 355 200 40 40 0,050 0,075 0,075
| LLI120x40, N = 86 BA, | = 0,77/0,45
TA163 28 28 6 6 0,68 0,71 0,71
TA164 56 56 12 12 0,295 0,390 0,390
TA165 56 40 12 10 0,320 0,490 0,490
TA166 80 80 20 20 0,230 0,240 0,240
TA167 80 56 20 12 0,230 0,340 0.340
TA168 125 12 14 14 0,180 0,165 0,180
TA169 125 112 14 14 0,032 0,310 0,310

(MpoaonxeHne crieayer)




