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YUTAUTE B HOMEPE 3/2005:

TPAHCHBEP ICOM 7800 — BOJIBLLIE YEM ITPOCTO ITPHEMOITF PEJJATYHK
Hocreonuuy xum Pupsot ICOM — mpancueep IC-7800, npednasnauennsiu
018 pabomet Ha KB u ¢ duanazone 6 m, estocizemesn us oouen maccol
GbINYCKAEMBIX INPAHCUGEPNE 60 MHOZUX OMHOWERUAX

A RY3IBMEHKO RV4LK [TPUHLOP [T IPOBEPKY OYLPESHOCTH
CPABATbIBAHHA PEJ/IE
Jannotu npubop, Hec MOMPA Kd C6010 RPOCIMOMY, MOIICEM OKAZAMBCR
04EHb NOTE3EH PAONO LIOBUMEIAM, VENEKAIOULUMCA KOHCMPYUPOsaRIteM
Jeutumeneu MouiHocmu

B ITPHXOLLKO EWSAU CIIHPAJIBHBIE AHTEHHbI!
Cnedyem ommemums, 4mo U32omoe1eHIe ¢ OOMAMIHUX JCIOCUAX AHIMENN
¢ GonbuuM ROIGHUUUEHMOM YCUTEHUA, HanpUMep Muna "g0THoGOU
Kana1”, conpanceno ¢ paoou mpyonocmeu Ilo cpasnenuio ¢
QUPEKMOpHbBIMU, MEXHONOZUYECKUU pa3Bpoc paiwepoe cnupatbrpix
AHMERR NPU UX U320MOSTEHUN MEKbIUE CKATHIGAEMCR HA napamempax
Henpumuunocms cnupdipHoIX aHMERN K MOYHOCIMY 1320mMO6TeHus —
o 1b10€ UX npeu uyecmeo

YUTAWUTE B HOMEPE 2/2005:
QUA

Aatbt hakTel cobbiTus

14 5 KoHbepeHuun Cotosa paauroniobutenev BoopyXeHHbIX cun

U KASAHCKHUU UA3FT NMyte yepea Bexa

BOB SHRADER W6BNB 3x0 ¢ gnurenbHbIMy 3agepkkamu — BeyHas TavHa

AUNNoMbl

[unnomHas nporpamma paguonio@ureneu Pecny6nukv KasaxcraH
“Kazakhstan District Award”

PUPHAA POBUH3OHAQA

1 KUPUYEHKO RZ6APF 3kcneguuus Ha Mask AxunneoH

DX-INFO
QSL via

COPEBHOBAHUA

KaneHgapb copesHoBaHuu

Wake Up! QRP Sprint

UBA Spring Contest

Russian DX Contest

9KCC 15 m Contest

MepBeHCTBO MONOAEXHBIX PAANOCTaHUUK Poccun
Kparkue utorn 2004 Open Ukrame RTTY Championship
Kparkue nyorm 4 1o nepBeHCcTsa MONOREXHEIX PAAKOCTaHWn Poccuu (2004)
Kpatkue uroru 2004 DUTCH PACC Contest
Peaynbratm 2004 1ARU Region 1 HF Field Day

KOMMBIOTEP HA PAOUOCTAHLUUU

H CYXOPYKOB EU6TV YHusepcanbHbii MHTEpGHEUC KOMNbIOTED — TpaHCUBED
SCAT 03 .

YKB

I TAMAYEB RA3XB TeHepaTopbi U yMHOXUTENM yacToTel ans YKB annapatypbl

YCUNUTENU

A KY3LMEHKO RVA4LK NnHewHtivt ycunuTenb MOLWHOCTH Ha aByx Y 746
Bo38pauwasicb kK HaneyamaHnomy

N8/04 C 20 A KY3bMEHKO RV4LK Ycunutenb MOUHOCTY ¢ AMHAMUYECKUM
yNpaBneHneM no 3KkpaHHoU ceTke

MOOEPHU3ALUA

B TOYKO EU7SH [fopaborka paguoctaHuuu P 130M

TPAHCUBEPDI
[ COBO/Mb EUTCC TpaHcusep DS 2003

B APTEMEHKO UT5UDJ BuicokogvHamuuHuv IF/AF mogem Tpancusepa
C KBApUeswuiM (hunbTpom

Bo3epauw(asicb K HanayamanHoMmy

N2/04, C 25 1 GE/IOYCOB RA3VFN Ksapuestivt reHepatop CW curnana

Ha vactoty 501 kf'y

AHTEHHbI!

C BOfIKOBUHCKUM RASFOR F 22RW — wrblpesasi aHTeHHa guana3soHa 2 meTpa

B NPUXOALKO EWSBAU HanpaBneHHbIE aHTeHHb!
C NpOBONOYHLIMK BuBpaTopamu

Bo38pauyasch K HaN8YamaknHomy
N10/04, C 35 A KY3BMEHKO RV4LK AHTEHHbIW TIOHEp

CMPABOYHbLIV MATEPUAS

MOHONUTHRIE BBICOKOWACTOTHLIE YeunuTenu mowHocTy BY v CBY granasoHos
hvpMbl Mitsubishi

OAWDKECT

NOCKA OEbABNEHWN
CQde

pagueiup
Baw kComnbiomep

YUTAUTE B HOMEPE 3/2005:

A KOPBUT TTPOBTEMA C BBOHAOM BhIBOTOM KUPHIUIHLIBL B CPEJE

VISUILC++60
Hpu pabome e cpede Visual C++ 6 0 (¢ pescume KoHCORbHBIX
HPUTOIERIY) Ui-30 PAIAULUA CIHANOAPMOE KOOUPOCKY CUMBOTOE
Kupuiiuyst 6 onepaquonnsy cucmevax IS DOS u Windows nonsimxka
ebreecmu hpaszy Ha py cchom A3BIAE KAK CHAHOAPMHbBIMU by HKUUA MU
6616004, MAK U NPU NOMOMH 6600a/6b1600a NOMORAMU, MepnRUm He) dauy
(ebteooumcsa beccmblc1ennsiy nabop cumeonoes) B cmamee onucano oono
U3 GOIMOAUCHBIX PeIEHILY OAHHOU nPOl teMbl

A BYTOB OITTHMH3ALIMA ITPOU3BONHTFIILHOCTH KOMITBIOTEPA C

[TOMOUILIO ITPOIPAMMBE POWERSTRIP
Bue 3asucumocmu om mozo, 041 4ezo ¢bt GobUleU HACMbIO UCHOTIbIYEME
ceoll KOMHbIOMED, 6B He mo IbRo Jceraeme, umobsl on paboman
CMabutbHo, KO U XOMUne NOTYHUME OM HE20 MAKCUMATBHYIO
npouseodumensnocms Ilpuvenenue PowerSirip nozeonsem notyuums
MAKCUMATEHYIO nPOU3CO0UMETBHOCME CUCMEMBI NP COXPANEHUN
cmabunsnocmu ee padontvt

EJIEGEJJEB OT APACHE JJO PHP YCTAHOBKA H HACTPOHKA CEPBEPA

APACHE
Hocnednue necKonsKo Nem Gemenou RORYAPROCINGIO NOTbIYIOMER 06a
ckpunmoesix Azviha — PHP u Perl B cmamse paccmompenst 0CHo6Hb1E
IMANB ) CMAROCKH 6CE20 HEODXOOUMUOZO NPOZPAMMHO20 0becnedentn Onn
pabomul ¢ azeikom PHP

A VBAPOB BSOD — H/IH CHHHUHE OKHA CMEPTH BE3 MUCIHKH
“Cunue okna cmepmu” (Blue Screen of Death — BSQD) — nowcanyu,
eduncmeentoe “aelenue” onepayuonnvix cicmem Kaacca Windows NT
(NT 4, 2000, XP), komopoe eblasteaem y nojabioeamenei u
HAYURAIOUUX AOMUKUCMPAIMOPOS RPAMO-MAKY MUucmuyeckuu yywcac B
cmamse 0aHbl pEKOMEHIALUU, KaK “nepecmames Boambvea u Hawams
deucmeoeams”

YUTAWUTE B HOMEPE 2/2005:

BOKPYTI MK

MYNbTUMELONA

A KAUIKAPOB B meHsiolemcs Myupe 38yKoBbiX hopmaTos
HE TO/MTbKO HOBUYKY

U AHAHYEHKO Ceos paspaboTka — uHTeNnekryansHas
cobcrseHHoCTb!

B KYL{ Kaspersky Anti Virus Personal 5 0

A FPUHYYK Windows XP ana nonb3oBatens

NpycTynas k pabore

E BAULIEBA OdbextusHas paborta ¢ Microsoft Word XP
YnpaeneHnve nHTepdevcom 1 oTobpaxeHneM AoKyMeHTa

E WAKETIb 3ddextusHas paboTa ¢ TabnuuHLEIM npoueccopom
Microsoft Excel XP
Kak HayunThes ynpaenate virepdencom

C FPUHYYK Paapabotka web cautos 8 Microsoft Office FrontPage 2003
[obagnenve arHamMuyeckyx NeMeHTos

PKAPIIAY Ypapvm amynsuuen no kanuranuamy!

C PIOMUK WnTepHeT xanengockon freeware #15
DAWDKECT

NPOrPAMMbI U ANTOPUTMbI

YPOKU NPOrPAMMHWPOBAHUA

O BAJILITA Borland C++ Builder 6 aons HauvHaowmux

C PYCAKOB Coapanue urp Ha Visual Basic

ANWANOI NPOrPAMMHACTOB

B KAPLEB WUckniouurensHoie cutyayun VCL 8 C++ Builder
A KAJTKOTOB BuptyancHbin aksapwym

CyberManiac /HI TECH TeopeTuueckue oCHOBbI KPIKUHra
Bo38pauadck K HanevyamaHHOMy

5/04 C 32 U POL{MH Mporpamma gns paspesaHus paunos
PEUENTHI

B BACUTIEHKO Tectep kabenbHbix nunnv NBC

MUP 8 BUT
Bo3gpawjadch K Hana4amaHHoMy
12/2000, C 36, 9/2001 C 37 ¥ POLLUMH Pacwupenus ¢aunos TR DOS

UIrPOTEKA
A BEHMAIOBCKMY Kult Heretic kingdom

[OCKA OB LABNEHUA

Kynnio npogam ofmexsio
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A.BASSO.

CTEPEOYCIUTEMDL Hi-F1 “C PRIHKA”

Hanapaky v usMmepeHuve rnapameTpos
bnoka perynuposku uenecoobpasHo
Npou3BOAUTE B CHEAYIOLIEM NOPSLKE:

- K BbIxoAam oboux KaHanos vepes
pasfenuTeribHble KOHOEHCaTopbl eMKO-
ctbio 5. 10 mk® nopcoeivHaem Harpy-
304HbIE Pe3UCTOpbl COMPOTUBIEHUEM
4,7 kOM. Ecnu pasnenuTeribHble KOH-
AEHCaTopbl — 3NeKTpenuTUYeckue, To
ux “+” coepuHsiem ¢ RS u R6. Munnu-
BONbLTMETP, ocuunnorpad v usmepu-
TENb VCKaXEHWA NoAKNioYaem napan-
nenbHO HarpysodHbiM pesucTtopam. Ko
BXOAY NOKA HUYEro He noaxkniovaem,
ABWKKM MOTEHLMOMETPOB yCTaHaBMnuBa-
eM B cpefiHee ronoxexue,

- Yyepes MunnuamnepMeTp rnofaem Ha
KOHTaKT nuraHusa ctabunuanposaHHoe
HanpsbkeHue +12 B. lMpoule Bcero uc-
Nnonb30oBaTh yXe W3roTOBNEeHHbIN Brok
NUTaHWUS, HO HanNaaKy MOXHO FPOU3BO-
AWUTb U OT NabopaTopHOre UCTOYHUKA C
HanpsxeHnem 12 B. Cpasy xe KOHTpo-
nupyem notpebnsemMbii ToK, KOTopbIi B
cny4ae ucripasHoro 6noka He AOMXKeH
npesbiwaTe 50 MA. Ecnu Tok NpeBocxo-
AUT 1aHHOE 3HaYEHUE, BBIKITHOYaEM CcXe-
MYy Y TWATENLHO NPOBEPSIEM NpaBurb-
HOCTb MOHTaxXa peTtanen (BO3IMOXHO,
MMC B naHenbke yctaHoBneHa s obpar-
HOM HarpaBneHuu) u ux UcnpaBHOCTb.
B cnyyae HopMarnbHOro Toka KOHTPonu-
pyem BbiXoabl (H& HUX He AOMKHO BbITb
CUrHanos);

- ycTaHasnuvsaeM 6anaHc v NIMHENRHYIo
aMNNUTYHO-YaCTOTHYIO XapaKkTepucTu-
Ky (AYX) perynstopos Tembpa. nsA aTo-
ro BbIBOAUM NOTEHLUOMETP perynaTopa
rPOMKOCTUW Ha8 MakCuMyM, 3aTEM OT 3BY-
KOBQro reHeparopa rnoflaeM Ha BXoAbl
cuvrHan vacroTton 1 k'Y BenU4UHOM oKo-
no 300 mB. Perynupyem BanaHc Tax,
4Tobbi Ha 06OUX BbIXQAAX HOMy4Uncs
O[IMHAKOBbIA YyPOBEHbL (TOUHOE ero 3Ha-
YeHue HaMm noka bespasnuyHo, cyuwe-
CTBEHHA IULLb OfIMHAKOBOCTL). YcTaHas-
nuBaem BXOAHOM YPOBEHb TaK, YTobbl Ha
Bbixofax Ha 4actore 1 k'L 6bin curHan
300 mB YacToTy reHeparopa nepecrpa-
vBaem Ha 125 'y 1 noTteHuuoMeTpom
perynatopa Tembpa HY BbicTasnsem Ha
Bbixoae ToT ke curHan 300 mB. To xe
camoe HYXHO NpoAenartb W Ha vacrore
12,5 k' ¢ noMoulko perynaTopa Temb-
pa BY. OcTtasnsem aTu noTEHUUOMETPbI
B J@HHOM rONOXEHWU;

- NPV HEU3MEHHOM BXOLHOM YpPOBHE
V3MEHSIEM YacTOTy reHepaTopa o7 20 Ty,

(OkoHuanue. Hayano B NN1-2/05)

no 20 «'y, namepsiem BLIXOAHOE Harps-
KeHue 1 No Toukam cTpoum AYX. B us-
rOTOBMEHHOM aBTOPOM OfibITHOM 0bpa3-
ue HepasHomepHocTb AYX B Ananaso-
He 20 Ty ... 45 kY cocTtasuna 1,5 ab.
lHupuHa AnanasoHa 4acToT 1o ypoBHIO
-3 AB 6bina 9,5 y...115 «klu;

- yCTaHaBIMBaeM YacToTy reHepaTo-
pa 1 kY v ysenuymuBaem BXOLHOMA cwr-
Han [0 TeéX nNop, NoKa UCKaXeHus BbIXOL-
Horo curHana He pocturHyT 0,3%. Mpu
3TOM Mbl NOMAYYUM 3HAYEHUE Makcu-
ManbHOro BbIXQAHOTO YPOBHA
TDA1524A v MakcUMarnbHy aminuTy-
Ay curnana, nofjlasaemMoro Ha sxoa. Pa-
3yMeeTcs, npuv U3IMEHEHUN MONOXKEHUS
perynsTopos Tembpa [orycTuMoe BXoL-
HOE HanpsbxeHue nonyvaeTtcs APYrum
(He Ha 1 k'u). B obpasucsom npubope
MaKCcUMaribHOE BbiIXOHOE HarpsixeHue,
usMmepeHHoe Ha vacTote 1 «klu, cocra-
suno 3,5 B, BXxoaHOE HanpshxeHue npu
3Tom 6bino 290 MB, a npv BbIXQAHOM
HanpsxxeHun 2,5 B rapmoHudeckue uc-
KaXEHWA BO BCEM [MariasoHe 4acToT He
npesbiwanu 0,3%;

- OTKMNIOYaeM reHepaTep OT Bxoaa u
3aMblKaem BXo/lbl Ha 3EMNI0 pesucTopa-
MU corpoTusneHuem 47 kOm. WNsmepsn-
€M TOABMSIWWACA Ha BbIXOAE LWYM u
CpaBHWBAEM ero ypoBeHb ¢ Makcumarib-
HbIM BbIXOHBIM YPOBHEM curHana (Ha
yactoTe 1 «u). BeipaxeHHblit B Aeuu-
6enax pesynbTaT flaeT OTHOLUEHUE CUr-
Han/WwymM aaHHore kackapa. B obpasuo-
BOM rpubope U3MepeHHOE OTHOLLEHWE
coctasuno -74 ab;

- CHWXaeM ypOoBeHb BXOMHQro CurHa-
na Ha 20 b v ycTaHaenveaem peryns-
TOPbI TEMBpa B NONeKEeHNe Makcumarib-
Horo nofilbema nubo 3asana cooTBET-
CTBYIOLLMX YacToT. Uamepsem nonyuus-
wuecs AYX, MeHss 4acToTy reHeparo-
pa. Pe3synetat uamepeHuin MoXHO BECh-
Ma HarnsgHo usebpasvTb Ha rpaduke,
wnncTpupyrouem acgpeKTMBHOCTL pe-
rynatopos Tembpa. B obpasuyosom
npubope Ha vyacToTe 40 'y perynupos-
ka Tembpa HY 6bina -20,5...+17,5 ab,
Tembpa BY Ha vacTtoTe 16 kluy —
-15...+16 ab;

- ANSA MPOBEPKWU NEPEXOAHOro 3aTyxa-
HUS Mexay kaHanamu (AuadoHuu) rno-
AaeM MakcumanbHbIA curHan Ha oAuH
13 BXOAOB, BXOA ApPYyroro kaHana 3ambi-
Kaem Ha semnio pesuctopom 47 xOMm.
Mamepsaem yposeHb curHana, nossnsio-
werocs Ha Bbixofie atoro kanana. Cpas-

HUBAEM €70 C MaxkCUMarlbHbIM BbIXOA-
HbIM YPOBHEM. V3amepeHus MOXHO npo-
BOAWUTBL HA pasHbix YacToTax. fuadorusn
obpasuosoit cxemMbl Ha vacrtore 1 «l'y
cocTtasuna -73 ab, Ha 4acToTe 16 Ky
— -70 nB. Kak BuaHO, nonyyYeHHbIA pe-
3ynbTaT 6nu3eK K ypoBHK cOBCTBEHHbBIX
WYyMOB ycunurens;

- npoeepsieMm perynupoexy 6anawca.
Monaem Ha oAuH BXOA CUTHan ¢ 4acTto-
Ton 1 kT'y v Hanpsbxervem 20 mB, 3a-
TEM C [MOMOLLbIO perynsitopa rpoMKocTu
YMEHbLLAEM BbIXQAHOM curHan Ha 6 ab.
MosopauvBaem rNOTEHLUMOMETP perynu-
poBku Banaxca B KpavHee nonoxexue,
[arnllee MUHUMAanbHbIA BbIXOAHOW YPO-
BEHb, U CPABHUBAEM W3MEPEHHOE 3Ha-
YEHWE HarpsiXeHWusi C YCTAHOBIEHHbIM
paHee ypoBHEM, 3aTEM NOBTOPAEM W3-
MepeHue Ana BTopore kaHana. B oboux
cny4asx Ha onbITHOM obpasue perynu-
poska BanaHca cocTtaswuna -43 ab. B
npoLecce U3MepPEHUn s OOHaPYXUN UH-
TepecHyio Beulb’ perynuposka banaxca
BO3M€ MaxkCUMaNbHOro rMonoKeHus pe-
rynsitopa rpemMkocTu beina nuws -12 Ab.
PasymeeTcs, Ana nNpakTuku 310 3Have-
HUE TOXe NPUEeMNEMO, HO OHO MOKas3bl-
saeT, 4yto B UMC 3T ABE HAcTponKu He
ABNAOTCH NONHOCTLI HE33BUCUMbIMMU.

HeTtepnenusbie paguoniobutenu yxe
MOryT OUEHUTb 3By4YaHue co3faBaemMo-
ro ycunurtens. [ina atoro exoabl YM34
BPEMEHHO COEAVHAKTCA [BYMSsI KOPOT-
KUMW 3KPaHUPOBaHHBIMU NPOBOAAMU C
BbiXoflamMmu HaCTpoeHHoro Brioka perynu-
poBku, K Bbixoaam YM3Y nioaknoyaroT-
Cs aKycTUYeCcKWe CUCTeMbl, a K BXOAaMm
6rnoxa perynvpoBKu — UCTOHHWK 3BYKO-
BOro curHana (npourpbisarens CD-auc-
KOB WUnu TIoHEp). BknioyaeTtca 6nok nu-
Ta8HWA, U Mbl CAbIWUM NEPBbIA “KPUK”
Hawero “HOBOPOXAEHHOrO” ycunurens.

KommyTtarop BXxoAaoB. KoHeuHo, yc-
NbilIas NepBbIA “KPUK”, MOXeM nopaaoe-
BaTbCSH, HO Halla 3afa4a elle OKOoHYa-
TENbHO HE peLleHa, NockornbKy cnefyer
1n03aboTUTLCA 0 BO3IMOXHOCTU NOAKITIO-
YeHUs PasHbIX UCTOYHUKOB curHana. 9to
obecreduBaeT KOMMYTATOp BXOAOB. Ero
MEeCTO B cUCTEME yKa3aHO Ha Brnok-cxe-
Me ycunutens (puc.1).

Cxema xkoMmMyTaTopa BecbMa rpocTa,
ofaHaxo ee paspaboTka TpebyeT orpene-
NEHHON NpefBapUTENbLHON NOAroTOBKU.
Mpexpe Bcere, HYXHO onpenenvuTbcs,
Kakve rpubopbl Mbl XOTUM MOAKNIOYATb
K ycunutenio. LlenecoobpasHo 6paTh B



pacyeT He TOMbKO UMeIoLLIecs B HAaCcTo-
fiLlee BPeMs UCTOYHWKWM CurHana, Ho u
T€ KOTOpblE, BO3MOXHO, NOABATCH B He-
Aanexom 6yayulem OpuH Heucronbay-
eMbll BXOAHOR pa3beM HaM He noBpe-
AuT OH He noBnusieT Ha paboTy Haluero
YCUNUTENs, a ¢ APYrol CTOPOHBI, HE Npu-
AeTcs CBEpnuTb HOBbIE OTBEPCTUS B
3afHe’ rnaHenu yxe rotoBoro ycunure-
s W yBENUYMBATL YUCMO TOMOXEHWUA
BXOAHOro nepexnwoyartena Cnoeow,
nyywe obo scem noaymartb 3apaHee!

PasymeeTcs, HyXHO YyCTaHOBUTbL Takue
TWMbl Pa3bEMOB, KOTOPbIE COOTBETCTRY-
0T pa3bemMaM Ha COEAWHUTENbHbIX Ka-
6ensx UCTOHHUKOB curHana B ycunute-
ne uenecoo6pa3Ho WcNONb30BaTb
pasbembl RCA, HO HUYTO HE NpensaTCTBy-
€T [1oNonHUTL Ux pasbemamu “Tuchel n
“Jack’ TepekniovaTenb BXOA0B MOXHO
BblbpaTb pasHoro Tuna Ha punc.13 114
rokasaHbt iBE NPOCTHIE CXEMbl KOMMY-
TaToOpOB BXOAOB Ha rnepsom uzobpaxeH
BapuaHT ¢ pasbeMamut RCA, Ha BTOpOM

Puc. 13

— ¢ Tuchel B obBoux crnyyaax 4ucno
NONOXeHW nepexnyaTterns onpeaens-
€TCA YMcnom Bxoz108 B cxeme Ha puc 13
pasbeMbl Bbix| 1 Bbixg crnyxat ans nog-
KNIOYeHUs BxO[0B MarHutodoHa rpu
3anucu Toxe camoe B cxeme Ha puc 14
npou3BoAuTCA UHbIM cnocobom [ins
NOAKIMIOYEHUS UCNOMb3YIOTCA KOHTAKTbI
1 v 4 Ha pa3beme MarHuTodoHa (KOH-
TakTbl 3 1 5 5BNATCA BbIXOAAMKU Mar-
HuTocoHa) Pesuctopbt 10 kOM ymeHb-
LLaloT BRUsiHWE BXOA0B MarHuTopoHa Ha
kommyTaTop CornpOoTuBrEHUE pesncTo-
pOB Npu HEOBXOAUMOCTU MOXHO W yBe-
NWYKUTb, XOTA 3TO (OCOBEHHO ANs ANUH-
Horo kabens) HeraTUBHO BRUWSAET Ha re-
penavy BbICOKWUX 4acToT
YyBCTBUTENBHOCTb CO BXOAA U3rOTOB-
nenHoro obpasua ycunurerns Ha yacTto-
Te 1 kly coctasuna 90 mB Boobuie ro-
BOp#A, Takas 4YyBCTBATENBHOCTb XOPOLLO
COrnacyeTcs C BbIXOAHbIMWU YPOBHSAMU
HauGonee 4acTo UCHONb3YILWKUXCA B
AOMaLLHUX YCNIOBUSIX UCTOYHUKOB CUTHa-
nos [pobnembl BO3HWKAKT B Criyvae,
Korfa BbIXOAHOE HanpPsKeHWe UCTOUYHU-
Ka curHana cyuecTBEeHHO OTnMYaeTcs oT
yKa3aHHOro 3HayeHus MKuaue roeops,

Puc. 14 €CMW UCTOMHUK CUrHaNa UMEeT CIIULLKOM
HU3KUA UMK CNLLKOM BbICOKWA BbIXOf-
Bx, How ypoBeHb B nepsom cnydyae otpa-
BaeMas YCUNUTENEM BbIXOAHAA MOLL-
HOCTb ByfeT oueHb Marnowu faxe npu
YCTaHOBKE Perynstopa rpoOMKOCTV B Mak-
Bx, CUManbHOE FONOXeHWe TakuMu UCTOH-
HUKaMu cUrHanoB ABNAKTCH, Hanpwmep,
ANHAMUYECKUA MUKPOOH UMK 3BYKO-
cHUMaTenb anexkTporutapsl Bo BTOpOM
cnyyae, B CUIy 4pe3MepHo BbICOKOro
Bx YPOBHS, MOCTYMNAKLIErO Ha BXOL, YCUIu-
" TENsA, PErynaTop rpoMKOCTU HYXHO yC-
i‘;::::) TAHOBWTb Ha CaMblil MUHUMYM, YTO
O4EHb YCMNOXHAET PErynupoBKY rpOMKO-
Puc. 15 ; T ——]
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T TUNUYHBIMK NPpUMEpamMu NoACBHLIX
ycTponcTs asnstotcs CD- u DVD-nnew-
epbi Kaxxe 6opoTtbea ¢ atumu npobne-
MEaMW COrNacoBaHUs UCTOYHWUKOB C YCH-
nurenem?

Bo BTOpomMm criyuae, koraa Ha Bxof) yeu-
nuTens NocTynaeTt o4yeHb 6onbLUIOW cur-
Harn, NOCTaTOMHO YCTaHCOBWUTb NPOCTON
pPe3NCTUBHLIM Oenutenb HanpsXxeHus,
KaK nokasaHo Ha puc 13 OTu Touku B
cxemax Ha puc 13 1 14 o6esHayeHbt X’
(nesuit kaHanm) n “X™ (npasbiit KaHar)
CymmapHoe conpoTusrieHne pesvcro-
poB oenutenen AOMXHC COOTBETCTBO-
BaTb TpebyeMomy BXOOHOMY CONPOTUB-
nenunic Ecnv mbl xoTum oiMHakoso no-
HWU3NUTb HYBCTBUTENBHOCTb BCEX BXOAOB,
0OCTaTOMHO U3FOTOBWUTL BCEro Asa fe-
AUTENs U BKNIOYUTL UX NOCNE Nepexnio-
yarens BXoA0B B TOYKaXx, 0603Ha4YeHHbIX
¥ n“Y” Wcenonb3yembie BO BXOOHBIX
AenuTensix peancTapbl A0MKHbI GbiTb NO-
napHe pasHbl

PaccmoTpum nepsoiit cnydan Ecnu
BXOAHOI CUTHAN CRUWIKOM Man, cpasy
NPUXOAVUT B rONOBY UCMONB30BaTL Npe-
hycunutenb Ero cxema nokasaHa Ha
puc.15 Ha Hell Mbl BUAUM ABa yCUnu-
TenbHLIX CTepeokackana, CoCTOAWMX U3
oAnHakoBbix 6riokos 3TH [1BE YacTu Ha
PUCYHKe OTAEneHb NYHKTUPHON NUHUEN
MNpepycunuTenu NOCTpOeHb! Ha CABOEH-
HOM onepayunoHsom yeunurene NE5S532
C OYeHb ManbiMU LLYMaMU U UCKaXKEHU-
simm HacTpoitka ycunenus kackanos
ocyLlecTensiercs Axamnepamun J Takokh
noaxop no3sonsieT B cnyyae Heobxoau-
MOCTH COBCEM NPOCTO (NYTEM NEepeknio-
YEHUA [Kamnepa) MeHA T BXOOHYIO HyB-
CTBUTENBLHOCTL YCUNUTENS

Yeunenuve kackana B OCHOBHOM MONO-
XEHUN (NepembluKn HET) COCTaBNSET OKO-
no 6 npb B atom criyyae K uHBEpTUPYIO-
Lemy BXoAy OfiepauueHHOro yeunurens
noaxnioseH pesuctop 24 kKOm MNpu atom
BXOAHAas “YyBCTBUTENMBHOCTL BCErO YCUnu-
TENs NOBLILLAETCSH A0 3HavyeHua 45 mB

Ecnu 3ambikanvem pxamnepa J na-
pannensHo pesucTopy 24 kKOm noaknio-
Yuthb ewe pesuctop 15 kOm, To ycune-
Hue kackapna sospacteT ao 14 ab (npu-
MepHo B 5 pas), BxoaHas YyBCTBUTENDb-
HocTb yeunurens Gypet 18 mB

Ecnn yyscTBUTENHHOCTL BCE pasBHO
HefocTarouHa, TC nepeMecTum nepe-
MbiHKY BHU3 (MO CXeMe) U NoaKNKHUM
pesucrop 6,2 kOm Torga ycunenue co-
crasut 20 a6 (10-kpaTHOE), cnenosa-
TenbHO, YYBCTBUTENbHOCTL yCcunutens
Bo3pacteT 40 9 MB Takas uyscreutens-
HOCTb YX€e XOpOoLWo COOTBETCTBYET Bbi-
XOOQHOMY YPOBHIO KQ4eCTBEHHOro 3BYKO-
CHUMATeNs 3nNeKTporuTapbl UNu AuHa-
Muyeckoro muxpodoHa ConpoTtusne-
HUA uenei obparHoit ceaavn nopnbupa-
nUCb 13 pacyeTa COOTBETCTBUA CTaH-
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AapTHoMy psipy NuTaHve uHTerpansHbix
CXEM OT OOHOrO UCTOYHWKA OCYLUECTRAS-
€TCA C NOMOLLBI0 AenvuTenei Hanpsxe-
HUA, cocToAwmx U3 pesuctopos 10 kOm

Mpenycunutenv pasmMetyeHsbl Ha asy-
CTOPOHHEe’ NeyaTHoM NnaTe pasmepamu
115x60 mm (puc.16) Kak v B npeawiny-
LmMx nnarax, conbra Ha cTopoHe perta-
nen cnyxut obwum nposofom Cxema
yCTaHOBKW geTanew npusegeHa Ha
puc.17

B xope Hanapku npepycunureneit
npoBepsiemM YCUneHne B0 BCEX NONOXe-
HUSX PKamnepos, KoHTponupyem AYX,
UCKaXeHusi, OTHOWeHWe curkan/wym,
ovacoHvIo Mexay OBYMS KaHanamu
3T1 M3MepeHns HECNOXHO rnpoaenars
Ha OCHOBE ONUCaHHOW BhLillle metoou-
Kv

Hobby Elektrorika, NN3-6/04
MNepeeod B Cmacioka



A.KAWKAPOB,
r C -Metepbypr

[Mpy ABMXEeHUU Ha MOTOUUKNE U3-3a
CUNLHOTO LyMa BO3HUKAKT TPYAHOCTH
obLeHns BoauTENs MOTOUUKNE U ero
naccaxuvpa, Haxoaslerocs ciaau
[MpuxoauTCcs KpU4aTb 4TO €CTb CUNbI,
Heaonro u ronoc copeaTtb Ho, HeMHo-
ro noTpyavslwnchb u cobpas npeanara-
EMYI0 CXeMY, MOXHO KomdpopTHCe 06-
wartbea 6ea HanpsixeHns

MukpodOoHHBIA YyCunuTenb peannso-
BaH Ha OZlHOM MUKPOCXEME ONepPaLUOoH-
HOro ycunurtens 3nNeMeHTbl MOHTUPY-
TCA B NOAXOAALLEM NNacTMacCoBOM
Kopnyce

MukpodoH n TenedoH-HaylWHUK B
aBTOPCKOM BapuaHTe yaobHo pasme-
LLZIOTCA Ha WTaTHbIX MeCTax TaHKOBO-
ro wnemodoHa, KOTopbii ofesaeTcs
noA MOToUMKNeTHbIR Wwnem KoHeuHo,
TaHKOBbIR WNeMOodOor HanTn JocTarod-
HO TPYAOHO, FO3TOMY MOXHO BbIATU U3
NONOXeHUs, pasMecTus MUKPOGHOH U
TenedoH HerocpeACTBEHHO B MOTOLUK-
nerHem wneme OHKU coeauHsiOTCA C
YCTPOWCTBOM 3KpaHUPOBaHHbBIM NPOBO-
oM yepe3 5-KoHTaKTHble pasbembl OT
crapbix marHutodorHos CooTBeTCTBEH-
HO, ABa wnemodoHa — fBa pasbema

MOXHO NPUMEHATL OTAENBHO MUKPO-
¢doH U TenedoH, CoeAnHEHHbIe C yCu-
nuTenem BUTbIM TenedCHHBbIM FPOBO-
Aom (oT TenedoHHOM TpybKKn) B Takom
cny4yae B KadecTse TenedoHa Ucrionb-
3yeTCs XOpPOLLO 3HAKOMbI paavoniobu-
TEeNsM MUHUATIOPHBIN kariclonb TM-2M,
KOTOpbIVi BCTABNAETCH HEMOCPEACTBEH-
HO B YLLHYIO PAKOBUHY

UCTONHUK NUTaHna neperoBopHoro
YCTPOMCTBA — MOTOUMKNETHbIN aKKyMY-
nsTop Hanpsixednem 6 B Tox notpeb-
NEeHUs1 YCUNUTENst B pasroBOPHOM pe-
x*xume — 20 22 mA Ha vacTtoTax
1000 5000 'y xoadduuneHT ycune-
Hus OY DA1 makcumanbHbivi (Okoneo
100)

Ha anementax R10, VD1, C5, C6 co-
6pax crabunusarop HanpsxeHus Cra-
6uctop VD1 BxniovaeTca B NpAMOM
HanpasneHun OKCUAHBIR KOHAEHCaTOop
C5 vnbTpyeT HU3KOYACTOTHBIE FIOME-
XM 10 NUTaHWI0, BO3HUKAIOLLME NpU pa-
6oTe asuratens, keHaeHcarop C6 ybu-
paeT rnoMexw rno BblCoko#n 4acTote bes
Hero B HaylwHuxe npu paboTte Agsurare-
Ns CNblWeH Nerkui CBUCT

Peanctop R10 (OMIAT-1) orpanunuu-
BaeT TOK Tak, 4YTobbl cTabuctop VD1
Haxoaunca B pabodeMm pexume

“MEPEMOBOPHMUK”
ONnsa MOTOLIMKIIA
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MouwHocTe R10 (1 BT) BbibpaHa ¢ 3a-
nacom, 4Tobbl Aaxe B flanbHeit Agopore
fipy¥ NOCTOSIHHOM 0BWeHUN ycunuTens
paboTtan ctabunbHo MoxHO nuTaTb
YyCTPOWCTBO OT ABYX anemeHToB A316
Torpa crabunusartop (R10, VD1, C5,
C6) He HyxeH B Takom BapuaHTe HeT
HUKAKWUX NOCTOPOHHUX MELLAILLNX 3BY-
koB HanpsixeHue nutanusa ycunurens
MOXeT HaxoAUTLCA B AnanasoHe ot 1,4
Ao 5 B, oaHaKe Npw HarpskeHUn nura-
Hus Gonee 2,2 B ycunutens Bo3byxaa-
eTCcsa, U yposeHb WYMOB BO3pacTaeT
Mpwn HanpsxeHuun nutaHua 2 B (ontu-
ManbHOEe HarpsiKeHue nuTaHus) Benu-
YWHA BXOAHOrO LLYMOBOIO HarpsixeHUs
cocrasnsaer 440 500 WB/Ty — 370
napameTtp camoro OY AKyCTUYeCKylo
0BpaTHY1O CBS3b, BO3HUKAIOLLYIO U3-3a
6nn3oCTU pacnonoxeHns MukpodgoHa
BM1 v tenedona BF1 (nossnsaeTca npu
NMOBLILEHUN HATMPSXEHUA NUTaHUs A0
6 B), MOXHO NOAaBUTL KOPPEKTUPOBKON
conpotueneHns R7, HO Npu 3TOM
yMeHbLNUTCA 1 oblmin koadduumneHT
ycuneHus yana

MaxkcumanbHoe ycunenve OY nony-
YaeTCs Ha Harpyske ConpoTUBNEHUEM
500 Om OpHako TakoBOre 3BYKOBOro
Kancionsa s He Hawen. Npy BO3MOXHOM
3ameHe BF1 cnegyer yuutbiBath 3T0
obcToaTeNnbCTBO YCUNEHWe BXOAHOrC
cUr{ana perynupyeTcs nepeMeHHbIM
pesuctopom R4 (CMO-1)

YCTPOWCTBC B HANAXUBAHUN HE HYX-
naetca Ecnu ysen cobpan 6e3 ownbok
C UCMPaBHbIMW 3NeMEeHTaMKn, OH Hauu-
HaeT paboraTtb cpasy OThenbHoro
BKMIOYATENS NUTAHUA HET, TaK KaK OHO

pasbem (PlM10-5) Bce nocTosiHHble
peavucTopbl, kpome R10 — MAT-0,25
OxcuaHble konaexcaTopbl — K50-6, oc-
TanbHble — KM-66 B ka4ecTse MUKpo-
doHa BM1 moxHC npumeHuTb niobon
AVHaMUYECKWIA Kancionb C CorpoTuene-
Huem 180 250 Owm, Hanpuwmep,
OOMUW-1A BF1 MOXHO 3aMeHUTb Ha
TM-4, BM-1

N.CEMEHOB,
r Dybuxa Mockosckoin obn

npennaraeMbm npeobpasosarens
nosblWaeT HarpsXeHue bopToBO CETH
asToMobunsa (12,6 B) no 24 36 B, uto
obecneuvsaer paboTy aNeKTPOUHCTPY-
MeHTa U Apyrvx anekTpenpubopos, pac-
CUMTAHHBIX Ha NUTaHWe OT NOCTOSHHO-
ro Toka MaxkcumanbHbIi TOK Harpy3ku
— 3 A TMpeobpasosarens npeacTasns-
eT coboit CUMMETPUYHBIR MynNbTUBUD-
pateop Ha COCTaBHbIX TpaH3ucTopax
VT1-VT3, VT2-VT4 (puc.1), HarpyxeH-
HbIX Ha NOBbILLALLMIA TpaHchopmarop
TpaHcdopmaTop HamoTaH Ha cheppuTo-
soM konblie 3000HM 31x18,5x7 Mep-
BUYHasA 0BMOTKA BbifOfTHEHE MPOBOLAOM
nan-2 0,41 mm B Tpu nNposoaa, 4To
neossonseT nosbicuTb KMNO 3a cuer
yBenuuyeHus nnowanu cevenus ob-
MoTkM QOBMOTKa COCTOUT U3 ABYX NO-
nosuH no 25 BUTKOB Kaxaas C BblBO-
[OM OT cpefiHeit Toukn BropuiHas 06-
MOTKa HamoTaHa nposoaom M3f1-2
30,8 MM [0 3anonHeHUst OKHa cepaeq-
Huka YacTtora ripeobpasosaHusa on-



B.KOHOBATIOB,
A.PA3MUNbAOEEB,

r.vpkyTCK.
E-mail: octtu@mail ru

K cynbtharauum akkymynstopa B ripo-
Lecce 3Kcriryatauuu rnpusofsaT pery-
nsipHble Hepo3apsaabl, npebbisaHne ak-
KyMYNATOPOB B MONYy3apsSXEHHOM Unu
PaspsaXEHHOM COCTOSIHUW B TeYeHue
AMUTENbHOrO BPEMEHU, HU3KUK ypo-
BEHb 3MEKTPONUTa, HOACNYCTUMO fhy-
b6okve paspsbl.

MpusHaku cynbtadarayum nNNacTuH
aKkyMynaTopa:

- YMEHbLUEHNE EMKQCTH;

- BbICOKOE HarnpsieHue akkyMynsTo-
pa B Havane u KoHue 3apsaa (4o 3 B
Ha “BaHky”);

- fipexaespeMeHHoe rasoobpasosa-
HWe npuv 3apsae.

CywiecTByer HECKOMbKO Croco0oB
BOCCT@HOBMEHUS eMKOCTU 3acyrnbdatu-
POBAHHbIX aKKYMYNsATOPOB'

- ANVTENbHbIA 3apsA MarbiM TOKOM,

- 3apsA B AUCTUINTIMPOBAHHOW BOAE;

- paspsag manbiMu TOKaMu,

- 3apsia GOnblUMM TOKOM B TEYEHUE
1..24.;

- UMKNUYeckuin 3apas C nepenonio-
COBKOMN

BoccTtaHoBneHne emMKocTu 3aps-
AOM ManbIM TokoM. JtoT crniocob c

BOCCTAHOBJIEHME
AKKYMYJITATOPOB

yCriexoMm NpUMEHSIETCS NPu He3Hauu-
TenbHOM (M HesacTapenon) cynedara-
UM nnactud  3acynbdaTtupoBaHHble
aKKyMYyNsiTOpbl AONUBAIOT AUCTUNNUPO-
BaHHOM BOMON HECKONbLKO Bbille 0bbiy-
HOTO YPOBHS U BKIIOYAIOT Ha 3apsaf Hop-
MarbHbIM TOKOM. 3apsaf BeayT Ao Ha-
yana sameTHoro rascobpasosaHus (Ha-
npshkeHne — okono 2,4 B Ha oAunH ane-
MeHT). [Tocne aToro npekpawanT 3apss
Ha 20. .30 MuHYT, 38TE€M BHOBb BKIIO-
YaKT aKKYMYNSTOpbl Ha 3apsifl, yMeHb-
LWMB BENUYUMHY 3apsaaHoro Toka B 10 pas.
3apsa sBeayT A0 Ha4Yana yCuneHHoro ra-
3c06pasoBaHuna Ha nnactuHax. 3arem
nenawT nepepbls Ha 20 MUHYT U BHOBbL
BKNIOYAKOT 3aps TAKUM Xe TOKOM, Takoin
3apsfl YMEHbLUEHHbIM TOKOM C nepepsbl-
BaMKU MOBTOPSIOT HECKonbKo pas. [pu
3TOM NNOTHOCTb 3NEKTPONNUTA NOCTENEH-
HO [10CTUraeT BENUYUHBL, BNU3KON K HOP-
MarnbHon. 3apaAf C nepepblBaMu UHOr-
[a NpUXoAMTCA NPOBOAUTL B TedeHue
HECKOIMbKUX CyTOK.

BoccTaHoBneHue akKyMynaTopoB
3apAAaoM B AUCTUNNMPOBaHHOMW
BoAae. O70T criecob npumeHsercs rnpu
rnyboKon, HO He 3acTapenow cynbda-

UMK, AKKYMYNsSiTOPbl PaspsxarT A0 Ha-
npsbxkeHns 1,7 B. CnvsaroT anekTponur
M 3aMEHAIT ero AUCTUMNNUPOBAHHON
Boacr. Cnycra 4Yac akkyMynsaTopbi
BKMIOYAKDT Ha 3apsf Npyu TaKoM TOKe,
YTObbl HANPKEHNE Ha 3aXKUMAaxX Kax-
foro anemeHTa He npesbliwanc 2,3 B.
Mo mepe 3apsana yaenbHbi BeC 3reKT-
ponuTa NoCTEeNeHHO yBenuyusaeTcs
BCrneacTeue nepexofa cyrnbdara CBuH-
ua B AByOKUCb CBUHLUAE u cBUHeL,. [Toc-
ne roBbILLEHUs MIOTHOCTU 3NEKTPONN-
Ta npumepHo Ao 1,1...1,2 r/em3 3apsia-
HbIF TOK NOBOAST A0 BENWUYUHbI, paBHON
1/5 HOpMAnbLHOro 3apaaHero ToKa.
Korna HaunHaeTtcs paBHOMeEpHoE ra-
30BbliflereHue Ha nnacrtuHax obeunx no-
nspHOCTen BO BCex DaHkax akkymyrns-
TOPA, U NIOTHOCTb 3NeKTponuTa rnepe-
cTaeT BO3pacTaTh, 3apsaf npekpawlaroT.
Tenepb akKyMynsTOpbl BKMOYAOT Ha
pas3psf, KOTOPbIf NPOACIKAIT NPUMep-
HO B TeyeHune 1,5 .2 4 TOKOM, pasHbIM
1/5 BenuuuHbl 3apsaHoro toka. Luknu-
poBaHue NpeaomKaloT A0 TeX Nop, noka
NNOTHOCTb 3NEKTPONNUTA HE NepecTaHeT
NnoBbIWATLCSH, MOCHEe Yero JOBOAAT
NMNOTHOCTL 3NEKTPONUTa 10 HOPMbI.

[peobpa3zoBatenb Ans 3MeKTPOMHCTPYMEHTa

penenserca peaucropamn R2, R3 n
MHAOYKTUBHOCTBLIO 0BmoTkn T1. OHa
coctasnser 6e3 Harpysku NpuMepHo
40 «u. Mop Harpysko#n Hanpsxewue
Ha Bbixofle ymeHbliaerca Ao 25 B, co-
OTBETCTBEHHO YyMEHbLLAeTcsi U 4acTo-

Ta npeobpasosanuns. NMOCKONbKy KOH-
sepTop paspabarbiBancs Ans NUTaHus
3NEKTPOUHCTPYMEHTA, Ha BbIXOfE HeT
dunbTpa nofasneHns UMMynNbCcoB Bbi-
coko#n vactorel [lpeobpa3sesarens
CMOHTUPOBAH Ha OAHOCTOPOHHEN Nna-

TE, YepTex KOTOpOW npuseneH Ha
puc.2. [Inara pasmewaeTcs B Kopryce
pasmepamn 180x85x50 mm. Ha kpbiw-
Ke Kopriyca yCTaHoBNeHb! ABE PO3ETKU.
[MuTaHune noaseneHe NPoBOAOM C BbiK-
NKYaTenem 1 asToLLTEKEPOM.
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Takoe LuknuposaHwe MHoraa Npuxo-
AUTCA NpoBOAWTbL B Teyenune 3...5 He-
henb.

BoccraHoBnenne emKocTn rny6o-
KUM pa3paaom manbiMm ToKkoM. B cny-
yae, Kora nosiBUBLUIUNACS B aKKyMyrs-
Topax cynb@arT He Bbirn CBOEBPEMEHHO
W NONHOCTLIO yAaneH, ere KonnyecTso
C TEYEHNEM BPEMEHWU yBenuumeaeTcs,
W, HaxkoHeu, HaCTynaeT siBnexune 3acTa-
peno# cynbataumn. Otnasaemas ax-
KyMynaTopamu €MKoCTb Npyu 3TOM pes-
KO CHWXaeTCs.

[ins BOCCTaHOBNEHUS EMKOCTU Takux
aKKYMYNSTOpPOB, C 3acTapenoun cynbda-
Tauuen, NpousBoANTCH 3apsf akKymy-
naTtopos (C nepesapsfoM) TOKOM HOpP-
ManbHO® BENUYUHbI U focneay oL ni
AnvTenbHbii rmybokuit paspsas Manbim
TOKOM. OTOT crnoceb npuHLMANanbHo
0TNNMYaeTCs oT Apyrux cnocobos, OCHO-
BaHHbIX Ha ANUTENbHOM 3apsafie akKy-
MYNSTOPOB.

Mpw AnutenbHom rmy6okom paspsae
NOBPEXAEHHOr0 akKyMynsTopa marbim
TOKOM CO3[aKTcs ycrnosus, cnocob-
CTByIOLLME BKIOYEHWIO B paboTy bonee
rny6okux cnoes akTBHOM macchl. [Mpwn
nocneaywiwem sapsae npoucxoanT
BOCCTaAHOBMNEHWE CNOEB TOW 4acTu ak-
TWBHOW MAcChbl fNacTUH, KOTOPas NexuT
nen kopkow cynbdara. 3ToT npouecc
Ha4nHaeTCs C HOKOB KOPKN K NOCTENEH-
HO pacnpocTpaHsaeTcs nog Hee On
APUBOANT K OTNAAAHUIO (LLenyLIeHunIo)
3acrapenoro cynbgara. [Npn aTom oro-
NAETCA HOBAA YacTb fIOBEPXHOCTU Mna-
CTWUH, KoTopas BKnioyaeTcs B paboTy,
BCMEeACTBWE Yero eMKOCTb aKKyMynsaTo-
poB MOXET BbITb NPaKTUYECKU NOMHOC-
Tbi0 BOCCTAHOBMEHA.

CHavana akkyMynsiTop 3apsxatoT To-
KoM, pasHbim 0,2C (C — HoMUHarnbHas
eMKoCTb akkymynsaTopa). Koraa Hanps-
KeHue pocturaeT 2,4 B wa BaHky, ToK
3apsaaa cHuxawT ae 0,05C. Koraa Ha-
fpsXEHWe W ANOTHOCTb 3NeKTponuTa
AOCTUraloT CTabunbHbIX 3HaYEHWi, 3a-
psiA ApPexKpatlatoT u OCTaBNSIOT akkymy-
natep 8 nokoe Ha 0,5...1,0 4. MNocne
3TOro CHOBA 3apPAXalT ero marbiM TOo-
KOM [0 NOCTOAHCTBA HAaNPSXKeHUs npuv
AOCTaTO4YHOM rasoBbieneHnm, 1enaloT
eule oavH Nepepbie Ha 0,5...1,0 4, u no-
BTOPSAIOT 3apag ManbiM Tokom. Yucno
TaKWX 3apsA0B C nepepbisamm 0BbINHO He
fpesbiltaer Tpex. [pexpatyaloT ux Tor-
fa, Korfa npu ovepefHoM BKIIYEHUU
aKKyMynNsaTopa Ha 3apsifl Cpasy HauvHa-
€TCH ras’oBbiieneHne, a HanpsixeHue
AocTuraeT BENUYUHbI, KoTopas Habnio-
Aanacb B KOHUEe MNpeabliAyLLero sapsaa.

Mo okoHYaHW nonHoro 3apsafa akky-

MYNATOP PaspsXalT TOKOM, paBHbIiM
0,02C. Pa3psa seayT Ao TeX Nop, Noka Ha-
npsbkeHwe He cHusmtea Ao 1,8..1,75 B Ha
H6anky Nocne aToro pasps npexpatya-
10T, @ cAycTA 1...2 4 akKyMynsiTop CHO-
Ba 3apsiKaloT.

B 3aBUCUMOCTW OT TOrQ, HaCKONbKO
BEMWKa NoTeps EMKOCTW Y aKKyMYnsTOo-
poB, Yncno “neqebHbixX” Unknos byaer
pasnnyHbiM. O6bI4HO nocre 7-8 Taknx
UMKINOB MOXHO MOMHOCTbIO BOCCTAHO-
BUTbL paboTocnocobHOCTE Aaxe Tex
aKKyMynsaTopeB, KOTopblie AQ 3Toro oT-
Aasanw He Bonee 50...60% HoOMWHanb-
HOW €MKOCTW.

BoccTtaHoBRneHue eMKOCTH KpaT-
KOBpPEeMEeHHbIM 3apAaoM Gonblum
TokoMm. o npeanoxexnio 6.H.Kabaxo-
Ba, 3 PEeKTUBHbIN METOS] YMEHbLLIEHWSA
Cynb@araLnv NNacTuH 3aknioyaeTca 8
TOM, YTO 3apsifi akkymynsiTopa npovus-
BOAAT B HOPMarbHOM 3MEKTpornTe To-
KOM BbICOKOW ANOTHOCTY (0,1 A Ha 1 cm?2
BMOUMO# NOBEPXHOCTW NNACTUH) B TEYe-
HUe 1..2 4. [Mpn TaKOM pEXMME HYXHO
WMETb MOLUHBLIE 3apsifiHbleé YCTPOWCTBA,
Tak Kak Tok 3apsfa B 10...20 pas npe-

pasHbIX TUMNOB aKKyMyrnsTOPOB yKasaHbl
8 Tabnuue Bpems BoCCTaHOBNEHWs
cocTasnser 3...5 4acos.

YUTobbl NnepeBecTy KpynHOKpUCTanun-
Yeckyl Cynbdaraunio B amopdHbin
CBUHEL, NO NOACYETaM, HyXHa MOLU-
HOCTb umnynbca 1500 BT, npwn atom
TemnepaTypa 3NeKTponuTa He AomKHa
fpesblwaTth 42°C. [lanbHenwnin Harpes
fipuBEAET K KOPOBNEeHNIO N 3ambiKaHNIo
fNaCTWH.

Onsa cHwxeHnsa Harpesa anekTponu-
Ta BpeMs UMAynbCa He npesbllaeT
3...5 mc (puc.1). Mexay spemeHem 3a-
psAaa v paspsaa ocTaeTcs APOMEXyToK
B 8...12 MC, foCTaTOYHBIN ANs OXnax-
AeHuvs anexTponuta. K Tomy xe, aHep-
Vs UMNynbca pacxeayerca nouth 6es
floTepb Ha Harpes MoBEPXHOCTN nnac-
TWH. Kak nokasanw wcnblTaxus, Temne-
paTtypa akkyMynaTopHbix 6aHok Bo Bpe-
Ms 3a8pAAHO-BOCCTEHOBWUTENbHbIX pa-
60T He npesbiwaet 30°C.

HeobxoauMoCTb paspsfiHOro Toka
CBfi3aHa C TeMm, YTO nocre npexpatie-
HUS TOKa 3apsAKV NOHbI, HE OCTUrato-
e nNoBepxHeCTH 3acynbdarnposan-

Tun AB 6 CT75 6 CTS0 6CT120 6CT180 6CT240
Cpepuuit Tok 375 45 6 9 12
BOCCTAHOBNEHURA, A

Tok paspaga, A 0,4 05 06 08 10

BbilLaeT HOPManbHbIf 3apAAHbLIA TOK.

BoccTaHoBneHne eMKocTh nepe-
nontocoBkamu. Npwn aacopbumm opra-
HUYECKNX NOBEPXHOCTHO-aKTUBHbIX BE-
LEeCTB Ha OTpuuaTterbHbIX NNacTUHax
€MHCTBEHHO BO3MOXHbIM CAOCOBOM
BOCCTAHOBNEHWSA eMKOCTW ABRsieTCs
flepuoanyeckas neperoncoBKa akKy-
mynsiTopa. [py nepenoniocosxke oTpu-
uaTernbHble NNacTuHbl MMEIKT BbICOKWIA
NONOXWUTENbHbIN NOTEHLWaN, NPW KOTO-
pOM CropatoT opraHndeckne NoBepxHo-
CTHO-aKTUBHbIE BeECTBA, BbiaBaswne
cynbdaraunio AnacTuH. 3TUM Choco-
60M MOXHO UCNPaBWUTb akKymynsaTop
riocne 3-4 LWKNoB.

MeToa ycTpaHeHus kpynHoxkpucTan-
nuyeckow cynbdaraunm, npeanoxeH-
HbIi nabopaTopnen asToMaTuKn n Te-
nemexanukm MOLTTY, nossonsieT BoC-
CTaHOBWTb akKkymynaTopbl Ao pabode-
ro COCTOAHWNA 33 KOPOTKOE BpeMs.
MnoTHOCTbL 3nekTponwTa pocTuraer
paboyen BenudmnHbl 3a 3...5 vacos.
MpuHLWN BOCCTAHOBNEHWA OCHOBAH Ha
NCNoNb3oBaHun obonx nonynepuoaes
flepeMeHHOrQ ToKa B COOTHOLIEHWU 3a-
psa-paspagn 1/20 ..1/10.

BoccraHoBnenne nposoanTCs nNpwn
TOKax, He npeBblwartunx 5% oT emko-
CTW akkymynsTopa. Vx 3HadeHwnsa ans

HOW NNacTWHbI, fpK NocnedyLwem no-
NOXWUTENBHOM NONynepuoae He MMeroT
“pasroHa” BBWY Manore pacCTosHUs oT
nnacTuHbl OTpuuaTenbHbIi nonynepw-
0f] OTBOAMT NCHbI OT KPUCTANNOB Cyrb-
c¢arta cBuHUa.

YMmeHblueHne nnollan noBepxHoc-
TW, 3aHATOWM KPYMHOKPUCTANNNYECKM
Cynbdartom CBUHUA, NO3BONSET 3apsaa-
HO-BOCCTAHOBUTENBHOMY TOKY NPOHWK-
HYyTb B Bonee rnybokne Crnow akTMBHOM
Macchbl INACTUH, Ha NOBEPXHOCTN KOTO-
po umeeTcs B oCHOBHOM pabovas
cynbdartauns, nerko BocctaHasnveae-
Mas B fipouecce 3kcnnyaTaumm.

Cxema 3apsaHO-BOCCTaHOBUTENbHO-
ro yCTpOWCTBa rokasaHa Ha puc.2. Ha
puc.3 n 4 npuselleHbl CxeMbl BRnoxkos
ynpaeneHus 3apsfkoit n paspaakon
COOTBETCTBEHHO.

PerynvpoBska pexuma 3apsfiku npo-
W3BOANTCH NEepeMeHHbIM Pe3NCTepPoMm
R2 (puc.2), paspsakm — R6 (pwuc 4).

Oatuuk Temnepatypbl RS (puc.3) no-
3BONSET aBTOMATUYECKN CHU3UTb 3a-
PSAHBIA TOK U 33WNTUTE TpaHchopma-
TOpbl U TUPUCTOPLI OT fleperpesa.

Bnok ynpasnexws 3apsakon (BY3) 8
flepebli MOMEHT AWTAETCH OT akKymy-
naTopa, NO3TOMY MPU HaNUYMKN KOopoT-
KOro 3amblKaHna W OTCYTCTBUS Hanps-
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XeHusa Ha knemmax “+Ab un “-AB’ Tok
3apsaaku otcyteTeyer BY3 npeacraens-
eT cobol KoMneHcaunoHHbln ctabunu-
3aTop nocneposartensHoro Tuna Pery-
AVPYIOLLIUM 3NEMEHTOM SABMSIETCA TUpU-
ctop VD5 (puc 2), Ha kaTof koTeporo ¢
TpancdopmaTopos T1 n T2 yepes auo-
Abl VD2, VD3 noctynaer BbinNpsaMneH-
HOE HanpsixeHme

YrpasnseTcs TMpUCTOpP uMrynbcamm,
BbipabaTbiBaEMBIMU PENnakcalMoHHbLIM
reHepaTopoM Ha aHarnore ofHonepe-
xofHoro TpaHsuctopa (VT2, VT3) Bel-
XOflHOE HafnpsiKeHue onpepensieTcs
pasHoCTbIo has UMMYNbCoB yNpaBnalo-
LLieroc reHepartopa u renyBoriH BbifpsiM-
neHHore Hanpsixkenus Bpems nossne-
HUS UMPAyNbCa TOKa 3aBUCUT OT 1OCTO-
AHHON BPEMEHWU PaspaaHOWn uenu, co-
ctosawen ns C1-VT1-R5-R6

TpaHaucTtop VT1 senseTcs ycunure-
nem ToKa, Ha ero basy ¢ aBWxXKa pery-
naTopa Toka 3apsankv R2 (puc 2) yepes
R4 nocTynaer 4actb HanpsikeHus co
ctabunusaTtopa Ha VD6, a Ha amuTTep
— 4acTb BbIXO[HOIC HaMNPSXKEHUS, CHU-
maemas ¢ agenutens R5-R6 [pu yse-
FINYEHUN BBIXOAHOIC HaNpPsiXKeHns CBbl-
We 338/1aHHOrO 3HaYEeHWs, HarpsxeHue
Ha amutTepe VT1 ymeHblwaeTcs Kou-
nexcartop C1 zapsikaeTcs MefrneHHee,
370 fIpUBOAUT K Bonee noesHemy OTKpbI-
BAHWUK TUPUCTOPA U CHWXEHUIO BbIXOA-
HOFQ HarpshKeHus

Bnok ynpasnenus paspsagkeun (BYP)
npepcraensiet cobon penakcaLMoHHbIA
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Puc. 4

reHeparop, KoTopbli ynpasnsier pabo-
Tol TupucTopa VD4, Ha KoTopbli co
BTOPUYHCK 0BMOTkM TpaHcdopmaropa
T1 nocTynaeT HarnpsixeHue yepes anos
VD1 v pesuctop R1

BmecTto nsyx TpaHcdopmartopos T1
M T2 MOXHO UCNOMNb30BaTh OAUH —
Tuna TC-320 ¢ oaHoW OBMOTKOW Ha
17 19B

Mpw 3acynbdatnpoBaHHbIX aKKymy-

AATOpax paspsfHbie TOKU yKa3aHbl B
Tabnuue pu 3apsaake CBEXUX akKymy-
nATOPOB B NpodUNakTU4ecknx mepax
TOK 3apPsKV BbICTABNSAETCA B Npeenax
0,1 02A

Mo okoHYaHUK 3aPAAHO-BOCCTAHOBK-
TENbHLIX PabOT akKyMyNnaTeP OTKNIOYa-
eTcs oT npubopa Ans npenoTepaLieHus
camopaspana Jepes BHYTPEHHUE YCT-
po#cTea
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C.ABPAMOB,
r.OpeHbypr.
E-mail: asm_oren@mail ru

PaccmoTtpum paboty TpexdasHore
nsuratens. Cxema coeguHeHuss cuno-
BbIX KNoven ¢ obmoTkamn asuraTens,
BKMIOYEHHbBIMU 3BE3/101, NpuBeAeHa Ha
puc.6. MNepsbivt knoy (SW1) ynpasns-
eTca ¢ WuHbl aaHHbix DO MN3Y DD6
(puc.1), sropost (SW2) — ¢ D1 v 1A,

B.CONOMbBIKOB,
r.Knpenck-2, Upkytckon obn.

h)

OHTpPpONep 3apsaga

Mpepnaraemoe ycTtponctae obecnevyusaeT
asToMaTuvecKut pexum 3apszHoro ycTpoun-
ctea. OHo BxnouvaeTcs mexay 3Y v AB. [Mpu
NOAKMIOHYEH U HE3APSAXKEHHOr0 aKKyMynaTopa K
ycTpoicTsy cpabarbisaeT pene K1, 1 ero koHTak-
Tht K1 1 3aMbIkanCb, NOAaoT nuTaHWe Ha 3apsa-
Hoe ycTpoicTso. o mepe 3apsaaa akkymynsto-
pa, Npv QOCTMXXEHWW Ha erc Knemmax Harpshxe-
Hus npoboa ctabunutpona VD3, Tpurrep tmut-
Ta Ha VT1, VT2 cpabarbisaeT, VT2 oTkpbisaeTcs
v 3akpbisaeT VT 1 Pene otnyckaer, rogada ce-
TeBOro Haripsxenus 8 3Y ripekpatiaercs.

Mo mepe paspsana akkymynatopa (ao 12,5 B)
Tpurrep LMuTTa nepexnovaer ycTpoucTso 8
ucxoaHoe CocTosiHue U CHoBa sknovaeT 3Y 8
cetb KHonka SB1 npuHyauTenbHO sKnouvaer
3apaaHoe YCTPOWCTBO, Koraa akkKyMynsTop
CUINbHO PaspsiXeH U He MOXET BKNIYUTb pene
K1. Ovoapl VD1 1 VD2 npefoTtspawiaioT Herpa-
BUNbHOE MOAKNIoYEHUe akkyMynsTopa (nepeno-
MICOBKY)

MHOIO®A3HbLIMU
OBUTATENAMU

(OkoH4aHue. Hauano B N2/05)

[MocneposarenbHOCTb UMMNYNLCOB Ha
wuHax M3Y npusepena Ha puc.7. Mo-
MEHT KOMMYTauuu Knven Heobxoau-
MO CABWHYTb Ha Bpems t;. [ina pasHbix
KN4Yen ata 3afepxka CoCTaBrseT OT
HECKONbKUX MUKPOCEKYHA A0 HECKOMb-
KMx munnucexkyns. OHa Heobxoanma

Ansa Tore, 4yTebbl HE BO3HUKANK CKBO3-
Hbi€ TOKWU Yepes3 TPaH3UCTOPbI KNIYEwr.

Ons yrnpasneHua acUHXpPOHHBbIMU
ABUraTensmMu, paccuuTaHHbIMU Ha va-
cTtoTy 50 Iy, vcnonesyerca tHAM-mo-
Aynauua ¢ yactoton 10...20 «My Ha
purc.8 nsobpaxeHa nonoxuTenbHas no-

Tabn. 2
00000 14 14 14 14 14 14 10 14 14 14
00010 14 14 14 14 10 15 14 14 14 14
00020 14 14 10 14 14 14 15 14 14 10
00030 10 14 15 14 14 14 14 11 14 14
00040 15 14 14 10 15 14 14 14 11 14
00050 15 14 10 15 14 14 15 10 14 15
00060 14 10 15 14 15 14 11 14 15 14
00070 11 14 15 14 11 14 15 14 11 14
00080 11 14 15 14 11 14 15 14 11 14
00090 11 14 15 15 10 15 15 14 11 15
000A0 14 11 15 14 11 15 14 11 15 14
000BO 11 15 14 11 15 14 11 15 14 11
000CO 14 15 11 15 14 11 15 11 14 11
000D0 14 11 15 11 14 11 15 11 14 11
000E0 14 11 15 11 15 10 15 11 15 10
000F0 11 15 11 10 15 11 11 15 10 11
00100 15 11 10 11 15 11 11 10 15 11
00110 15 10 11 11 15 11 11 11 10 15
00120 11 11 11 11 15 11 10 11 11 11
00130 11 15 11 11 10 11 11 11 11 11
00140 11 11 10 11 11 11 11 11 11 10
00150 11 11 11 11 11 11 11 11 11 11
00160 11 11 11 11 01 11 11 11 11 11
00170 11 11 01 11 11 11 31 11 11 01
00180 01 11 11 31 11 11 11 01 11 31
00190 11 11 11 31 11 01 11 31 11 11
001A0 11 11 11 31 01 11 11 31 11 01
00180 31 11 11 21 11 11 31 11 01 31
001CO 11 31 01 31 11 31 11 21 11 31
001D0 11 31 11 21 11 31 11 21 11 31
001E0 11 31 11 21 31 11 31 21 11 31
001F0 31 11 21 31 11 21 31 11 21 31

14 14 14 10 14 14 00200 11 21 31 11
14 10 14 14 14 15 00210 31 21 31 01
14 14 15 14 14 14 00220 31 21 31 01
14 14 15 14 10 14 00230 31 21 31 01
14 14 15 10 14 14 00240 21 01 31 21
14 14 11 14 14 15 00250 01 21 31 21
15 10 15 14 15 14 00260 21 31 21 21
15 14 11 14 15 14 00270 01 21 31 21
15 14 11 15 14 15 00280 21 21 21 31
14 11 15 14 11 15 00290 21 21 21 01
11 15 14 11 15 14 002A0 21 01 21 21
15 15 10 15 15 11 002BO 20 21 21 21
15 11 14 11 15 11 002C0 21 21 21 21
15 11 14 11 15 11 002D0 23 21 21 21
15 11 15 11 14 11 002E0 21 23 20 21
15 11 11 14 11 11 002F0 21 21 23 20
11 11 14 11 11 11 00300 23 21 20 23
11 11 11 11 15 10 00310 23 20 23 21
15 11 11 10 11 11 00320 23 21 22 21
11 14 11 11 11 11 00330 23 21 23 20
11 11 11 11 11 10 00340 23 21 23 22
11 11 11 01 11 11 00350 21 23 22 21
11 01 31 11 11 11 00360 23 22 21 23
11 11 11 31 11 11 00370 22 23 20 23
11 11 11 11 21 11 00380 22 23 20 23
01 31 11 11 11 21 00390 22 23 22 23
31 11 11 31 01 11 003A0 22 22 23 20
11 31 11 21 11 31 003B0 23 22 20 22
11 21 11 31 11 21 003C0 22 23 22 20
11 21 11 31 11 21 003D0 22 20 23 22
31 01 31 31 11 21 O03E0 22 22 22 23
11 21 31 11 21 31 003F0 22 22 22 22
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00400 22 22 22 22 02 22 22 22 22 22 22 02 22 22 22 22 | 00600 0C OA OE 0C OA OE OC OA OE OC OA OE OC OE OA
00410 22 22 02 2A 22 22 22 22 22 02 22 22 22 2A 22 22 | 00610 OE OE 08 OE OE 0C OA OE OC OE OA OC OE OE 08
00420 02 22 22 22 2A 22 22 02 22 22 2A 22 22 22 02 22 | 00620 0C OE 08 OE OC OE 08 OE OC OE 08 OE OC OE 08
00430 2A 22 22 22 22 OA 22 22 22 22 2A 22 02 22 2A 22 | 00630 0C OE 08 OE 0C OE OC OA OC OE OC OE 08 OE 0C
00440 22 02 2A 22 22 22 OA 22 22 22 2A 02 22 22 2A 22 | 00640 0C OA 0C OE OC OE 08 OE OC 0C OE 08 OC OE OC
00450 02 2A 22 22 2a 02 22 2A 22 22 OA 22 22 2A 22 02 | 00650 OA OC 0C OE 0C 08 OE OC OC OE 08 OC OC OE OC
00460 2A 22 2A 22 OA 22 2A 22 2A 02 2A 22 2A 22 OA 22 | 00660 OE 0C 0C OC Oa OC OC OC OE OC 0C 08 OE 0C 0C
00470 2A 22 OA 22 2A 22 OR 22 2A 22 OA 22 2A 22 OA 22 | 00670 0C OE 08 0C OC 0C OE OC OC 08 0C 0C OE OC 0C
00480 2A 22 OA 22 2A 22 OA 22 2A 2A 02 2A 2A 22 OA 2A | 00680 08 OC OE OC OC 0OC OC 08 OC OE OC OC OC 0C 08
00490 22 2A OA 22 2A 2A 02 2A 2A 02 2A 2A 02 2A 2A 02 | 00690 0C OC OC OE OC 08 0C OC OC OC OC OC 08 0C OC
004A0 2A 2A 02 2A 2A 02 2A 2A 02 2A 2A 02 2A 2A 02 2A | 006A0 OC OC OC 08 OC 0C OC OC OC OC OC 0C 0C 0C 0C
004B0 2A 02 2A 2A 02 2A 2A OA 22 2A OA 2A 22 OA 2A 2A | 006BO OC OC 0C OC OC 0C 04 OC 0C OC 0C 0C OC 04 1C
004C0 02 2A 2A OA 22 OA 2A OA 22 OA 2A OA 22 OA 2A OA | 006CO 0C OC OC OC 04 OC OC OC 1C OC OC 04 0C OC OC
004D0 22 OA 2A OA 22 OA 2A OA 22 OA 2A OA 22 OA 2A OA | 006D0O 0C OC 04 0C 0C 1C OC OC OC 04 OC 1C OC OC OC
G04E0 2A 02 2A OA 2A OA 22 OAR 2A OA 2A 02 OA 2A OA OA | 006E0 14 OC OC 0C 0C 1C OC 04 OC 1C OC OC 04 1C OC
004F0 22 OA OA 2A OA 02 2A OA OA 2A 02 OA 2A OA OA 02 | 006F0 OC 14 0C 0C OC 1C 04 0C 0C 1C 0C 04 1C OC OC
00500 2A OA OA OA 22 OA OA OA 2A 02 OA OA 2A OA 02 OA | 00700 04 OC 1C OC OC 14 0C 0C 1C OC 04 1C 0C 1C OC
00510 2A OA OA OA OA 22 OA OA OA OA 2A OA 02 OA OA OA | 00710 0OC 1C 0C 1C 04 1C 0C 1C OC 14 0OC 1C 0C 14 0C
00520 2A OA OA 02 OA OA 2A OA OA OA 02 OA OA 2A OA OA | 00720 OC 14 0C 1C OC 14 0C 1C OC 14 0C 1C 0C 14 0C
00530 OA 02 OA OA OA OA OA 2A 02 OA OA OA OA OA OA 02 | 00730 OC 14 0C 1C 1C 04 1C 1C 0C 14 1C OC 1C 14 0C
00540 OA OA OA OA OA OA 02 OA OA OA OA OA OA 02 OA OA | 00740 1C 04 1C 1C 04 1C 1C 04 1C 1C 04 1C 1C 04 1C
00550 OA OA OA OA OA OA OA OA OA OA 08 OA OA OA OA OA | 00750 04 1C 1C 04 1C 1C 04 1C 1C 04 1C 1C 04 1C 1C
00560 OA 08 OA OA OA OA OA OA OA OC OA OA OA OA OA OA | 00760 1C 1C 14 0C 1C 14 1C OC 14 1C 1C 04 1C 1C 14
00570 08 OA OA OE OA OA OA 08 OA OA OA OA OA OA 08 OA | 00770 14 1C 14 0C 14 1C 14 OC 14 1C 14 0C 14 1C 14
00580 OE OA OA OA OA 08 OE OA OA OA OA OE 08 OA OA OA | 00780 14 1C 14 0C 14 1C 14 0C 14 1C 14 1C 04 1C 14
00590 OE OA OA 08 OE OA OA OA OC OA OA OA OE 08 OA OA | 00790 14 OC 14 1C 14 1C 04 1C 14 14 1C 04 14 1C 14
G05A0 OE OA 08 OA OE OA OA OC OA OA OE OA 08 OE OA OA | 007A0 OC 14 14 1C 14 04 1C 14 14 1C 04 14 14 1C 14
005BO OE OA 08 OE OA OA OE 08 OE OA OE OA OC OA OE OA | 007BO 14 1C 14 14 04 1C 14 14 14 OC 14 14 14 1C 14
005C0 OE 08 OE OA OE OA OC OA OE OA OC OA OE OA OC OA | 007CO 04 14 1C 14 14 14 14 OC 14 14 14 14 14 1C 04
005D0 OE OA OC OA OE OA OC OA OE OA OC OA OE OA OC OE | 007D0 14 14 14 1C 14 04 14 14 14 14 1C 14 04 14 14
00SE0 OA OE OC OA OE OE 08 OE OE OA OC OE OA OE 0C OA | 007E0 14 14 14 04 1C 14 14 14 14 14 04 14 14 14 14
005F0 OE 0C OA OE OC OA OE OC OA OE OC OA OE OC OA OE | 007F0 14 04 14 14 14 14 14 14 04 14 14 14 14 14 94

B snexTpoHHOM Buae TabnuLly MoxHO HaiTu no aagpecy http //radio-mir.com
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Vo1
N KAR1A

CaMbiM ONTUManbHbIM Ha AaHHbLIA
MOMEHT ABMNSETCH UCMOMNbL30BaHUe cre-
LUManM3npoBaHHbiX MUKPOCXEM Tpex-
dasHoro gpansepa IR2130, IR2131
¢ .INTERNATIONAL RECTIFIER. B Hux

npegycMoTpeHa 3awluTa no Toky, KoTo-
pas npu neperpyske OTkrnwo4yaeT Bce
KoY N BblgaeT curHan owmnbkn. Muk-
pocxeMbl BbipabarblBaloT ynpasrnsio-
wMe curHans! gnsa 6 Knw4en Ha cuno-
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Puc. 11

NyBOIMHa CUHYCOWAL! ¥ ee 3anorHeHue
umnyrnocamu WM. Onst coxpaHenus
Heu3MeHHON MOLWHOCTU ABUraTens Ha
pa3sHbIX 4acToTax HeobxoaumMa paccum-
TaTh 06Lly0 Nrnowank nonyBoNHbLI M-
TAKOWEro HanpsXKeHUs Ha Kaxaon Jac-
TOTe W, COOTBETCTBEHHO, 3aAaTh nno-
waab WMM-umnynbcos. Ons manbix
obopoToB ABWraTens 3TO YpeBaro yc-
TaHoBKOW MuUkpocxeMm [3Y ¢ oueHb
60MnbLINM KONUMYECTBOM SHeek U, COOT-
BETCTBEHHO, KPONOTINBbLIM pPacHEeTOM
NX COAEPXUMOTO.

Mpadmueckas kapTiHa ynpasreHus
TpexdasHelM asuratenem WHAM-um-
nynecaMu npueegeHa Ha puc.9. Kapra
npowmsku M3Y ¢ LWMAM-mogynsumen Ha
yacrote 2 kl'y npuBeneHa B Tabn.2.
Yactota BpalleHUs asuratens npwu
9TOM paBHa 60 06/MUH.

Ons ynpasneHus asuratensamm cylle-
CTBYET MHOTO TUMOB CUINOBLIX KMtoYen.,
Y BCEX UMEIOTCH CBOW QOCTOMHCTBA U
HepocTtaTku. Ha puc.10 npuseneHa
cxema NPOoCTOro ABYXTAKTHOIO KIto4a.
Ha TtpaHsuctopax VT1 u VT2 cobpaH
KITtod A58 NONOXUTENbHOW NOMNyBONHbI,
Ha VT3 — pans orpuuarensHon. Ha
puc.11 npuseneHa cxema Knio4a Ha 6u-
NONAPHLIX TPAH3UCTOPAX C ONTPOHHON
pasBa3koin, Ha puc.12 — cxema krnoda
Ha nonesbIX TpaH3ucTopax. NCTOYHUK
NUTaHWUS 418 3TOTO Koda NpueeaeH Ha
puc.13. B knio4ax ¢ ncnonb3oBaHUem
ONTPOHOB UMEEeTCA OAWH CyllecTBeH-
HbIA HepoCTaTOK: NMPK yBENUYeHUH 4a-
CTOTbl MOAYNAUUN NPOUCXOAUT 3aTs-
rmeaHue hpoHTOB UMMYNbLCOB.
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BblX TpaH3ucTopax. Mpu npumeHeHUU
TpaHaucropos IRF740 moxHo ynpas-
NATb ABUratenem MoLHOCTbo A0 S KBT.
MoppobHO 0 MUKpocxemax n 6 NpUHUK-
nax ynpaeneHus gsurarenem MoxHo ys-
HaTe B [1]. Bxoabl agpaiBepa cornacy-
totcs ¢ TTL-norvkon, n ee MOXHO nNoa-
KNIOYUMTb K onucaHHoMy 6noky ynpas-
neHus.

NnTepaTypa

1. O6yxos . n pgp. Moaynb ynpasne-
HWUS GNEKTPOMNPUBOJOM Ha MUKDPOKOHT-
ponnepe PIC16C62 u ppansepe
IR2131. — ChipNews, 1999, N6.

M.MOTAMYYK,

r.PosHo, YkpauHa.
E-mail: mapic@mail.ru

B papuontobutenbckon NpakTuke oa-
HUM U3 camblX BaXHbIX UHCTPYMEHTOB
saBnsercs ppens. B kadectBe MUHU-
aTIopHbIX anekTpoApenei Ans ceepre-
HWUS MNAaT 4acTo UCMONL3YKTCH ABUra-
TENWU NOCTOSHHOIO TOKa € MpuAenaH-
HbIM MMKpPOBbIKNIOMaTenem Ha pyKosT-
Ke. TIUTaHue Ha TaKyto MUKpQINeKTpoa-
penb NopaeTcs oT BHeluHero 6roka nu-
TaHua. B GonblwKnHCTBe crydaes o60-
pOTbl 3NEKTPOMOTOpa He peryrnupyoT-
cs, a YTobbl “ceepnunka’ nyyle pabo-
Tana, Ha Hee NOAAETCH 3aBbllUeHHOE
HanpskeHue NUTaHus, 3TO NPUBOAUT K
npexaeBpeMeHHOMY BbIXOQY CO CTPOS
anekTpomoTopa. Ewe ogHum cnabbim
3BEHOM YCTpOWCTBA SIBMSAETCH KHOMKa
BKNOYeHUs. 3TO U He yauBUTErLHO,
€CnN y4ecTb, YTO MYCKOBOW TOK 3MekT-
poMoTopa MoxeT gocturate 3 A n 6o-
nee.

3th Hepocrartkm nobypgunu paspabo-
Tarb perynarop obopoTos Ha coBpeMeH-
HOM MUKpokoHTponnepe d&.Microchip
PIC16F627/628. BaxHon ocobeHHoC-
Tblo AAHHON MOJENU MUKPOKOHTpONIe-
pa sBNaerca Hanuuue BHYTPEHHEro
AsyxckopocTHoro RC-reHepartopa. Wc-
nonb3ys aty ocobeHHoCTL, B npouecce
BLINONHEHUA NPOrpaMmbl MOXHO Nepe-
KMNo4aTh TAaKTOBYIO YaCTOTY MUKPOKOH-
Tponnepa ¢ 4 My Ha 32 k'y 1 Haobo-
poT. JaHHas MUKpocxema CORepXUT
TaKke BCTPOEHHLIA LMPOTHO-UMIYTb-
CHbi MmopynsTop (WAM), yto nossons-
eT peanu3oBarb BeCb AMANasoH pery-
nuposkn oboporos. KoadduumeHr 3a-
NMONHEHUS UMNYNbCOB (BenuyuHa, 06-
paTHas CKBaXHOCTU) MeHsieTcs oT 0 fo
1. 3TO No3BONAET MOCTPOUTL QYEHb
3ProHOMUYHOE YCTPOMUCTBO NpakTuyec-

PEIMYnATOP OBOPOTOB
MMUKPOLPENA HA PIC-KOHTPONJIEPE
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Puc. 1
TexHnueckne xapakTepucTUKK

HanpskeHne nutaHus, B 8...25
Tok noTpebrneHns ycTpONCTBOM B pabodem pexunume
(3aBUCUT OT MOLHOCTH anexkTpomoTopa), A 0,5...3
Tok noTpebneHnst B Xayulem pexume pabotsel, MA <1
Yacrora paborbl WAM, My 15
KoachdouumeHT 3anonHeHus UM 0,4. 1
Konu4ecTtso cTyneHen peryrnpoBK HanpspKeHUs Ha aneKTpopgurarene 50
MnasHocTb perynuposku cksaxHoctn WWM, crynenu/c 2
Konudectso geranei KOHCTpyKuUM 20




Puc. 2

CTapT nporpamMmel

¥

Whvuuanusayun
MUWKPOKOHTpORnepa

¥

MepeknioyeHue YacToTbI
TaKTOBOro reHeparopa
Ha 37 kly

— =

MpoBepsem, naxara
nw kHonka SB1
(SB1=17)

} Her

OrtpabGarbiBaeMm
BCNbIWKY CBeTOAUOAQ
HL1

L 1

TepeKnioYeHue 4acToTbl
TaKTOBOro reHeparopa
Ha4 M

u

i ]

Whuuyuanusauus
WHWM-koHTponnepa

Buiknovaem
WHWM-konrponnep

¥

3anyck LLIUM
CO CKBaXHOCTbIO, COXPaHEHHOW
B EEPROM-namsTu

I

YMeEHbWaeM NUTENTbHOCTEL
vMnynbea LM

)

CoxpaHAem TeKyluee
3HayeHnue nTenbLHOCTHU
vmMnynbca LHAM
B EEPROM-namaTv

1

MpoBepsem, Haxara
Ny kHonka SB2
(SB2=07)

MNposepaeMm, HaxaTa
nu knorka SB3
(SB3=07?)

MpoBepsem,oTNyLLeHa fin
KHonka SB1
(SB1=02

_|Her

|2

YBenuuuBaeM AnuTenbHOCTD|
umnynbea WM

—

CoxpaHReM TeKyllee
3HadeHue ANUTernbHOCTH
umnynsca WM

B8 EEPROM-namaTu

{Her

KM Ha OQHOA MUKPOCXEME C MUHUMaANb-
HbIM KONMUYECTBOM BHELUHUX KOMMOHEH-
TOB.

K BblBOgam 18, 7 1 8 MUKpOKOHTpON-
nepa (puc.1) noaknYeHb! KHOMKK yn-
pasneHus yctpoucrsoM. Cneayer oT-
METUTb, YTO OT INEKTPOMOTOpA U CO-
eAuHUTenbHOrO LiNneida Bo Bpems pa-
60Tbl MOET AOBONBHO CONMAHOE 3NEKT-
pPOMarHUTHOE U3ny4YeHne, KOTOpPoe Mo-
XeT NpUBECTU K CaMOMNpPOU3BOMNbHOMY
cpabaTbiBaHuMio kHonok SB2 u SB3. [ing
NpenoTBpaLLEHUS 3TOr0 UCNOMb3YOTCH
BnokMpoBouYHble KoHAeHcaTopbl C4 u
C5, KoTOpble LWYHTUPYIOT BbICOKOYAC-
TOTHblE HAaBOAKM Ha BbiBOJAX KHOMOK.
Llenb R2-VD2 npepcrasnser cobou
npocTeAwnA napameTpu4ecknin ctabu-
nn3aTop, CHUXaWMIA YpoBeHb Hanps-
XKEHWSA, KOTOPOE NMOAAaETCA C KHOMKK
SB1 Ha U1 poBON BXOO MUKPOKOHTPON-
nepa, Ao craHpapTHeix TTL-ypoBHeR
curtana. Pesuctop R3 cdopMupyer Ha

soiBofie 18 DD1 ypoBeHb NOrM4eckoro
“0” B To Bpemsa, Koraa kHonka SB1 or-
nyweHa. Ceetoamon HL1 orobpaxaer
pexuMebl paboTbl ycTponcTBa.
WM-curran c Bbixoga MMKPOKOHT-
porinepa Yepes pesucTop R4 nopaetcs
Ha coctaBHoW Tpaw3uctop VT1, VT2,
KonnekTopbl TPaH3UCTOPOB NOACOEANHE-
Hbl K OAHOMY U3 MOMOCOB 3NEKTPOMOTO-
pa. OneKTpOMOTOP NOAKIIOYAETCS K YCT-
pPOWCTBY NPU NMOMOLUN TPEXNPOBOAHOIO
wnenda. [Ba nposBoaa UCNoOnRbL3YOTCA
ONs nogadv NTanus, TPETUIA — AnS npy-
ema curHana ot kHonku “Tlyck”. Hanps-
XeHWe NUTaHWUA Ha ABuUraTene 3asucuT ot
ko3cppumerTa 3anonHernus WNAM-cur-
Hana. CtabunusaTtop Ha MUKpocxeme
DA1 obecrne4mBaeT nTaHMeM MUKPOKOH-
Tponnep. Konpexcaropst C1 n C2 uc-
NONb3YIOTCH AN (hUNbTPaLIMK BbICOKOYa-
CTOTHbIX MOMEX, MOCTYNAOLLUMX Kak C 6no-
Ka NUTaHUA, Tak U OT CaMoro 3NeKTPOMO-
Topa. [Ina aTux xe uenemn ycrtaHosneH

koHpeHcaTtop C3, BKMOHEHHLI napan-
nenbHO MontlocamM NUTaHWUS 3NEeKTPOMO-
Topa. [lnon VD1 racut TokM caMoUHayK-
UMK, KOTOpPbIE MOSIBNSIIOTCA B UENW NUTa-
HUS aneKTpomoTopa npu pabote.

MoppobHo pasobparbes B npuHUMNaX
paboTbl ycTpocTBa MOMOXET cxema
anropuTma, npeacTaBneHHas Ha puc.2.
B cooTBeTcTBMM C HUM cpasy noche
cTapra nporpaMmmbl MUKPOKOHTpONNEp
MPOXOAUT HaYanbHY0 UHULMANU3ALMIO.
Bo BpeMs MHMUMAanM3aumMm HacTpausa-
HOTCA MOPTbI MUKPOKOHTpONNepa, Tau-
Mepbl (CYETYMKU), U NepekntodaeTcs
TakroBas yacrtora ¢ 4 My Ha 32 «u.
Mocne 3Toro MUKPOKOHTPONNEP BXOAUT
B MPOrpamMMHbINA UMKN OXUAAHWUS Haxa-
Tus kHomku “Myck” (SB1). B atom uuk-
ne TaKKe npoucxoaut obpaboTka npe-
pblBaHUA MO NMEPENONHEHUIO TakMepa-
cYeTYMKa 2, KOTOPOE UCMOoNb3yeTcH Ans
3ajaHus nepuopos paboTbl cBETOANO-
na HL1.

Nocne HaxaTtua kHonkn SB1 npo-
rpaMmMa MUKpOKOHTpONNepa cpasy xe
NepeKNioMaeT YacToTy TaKTUPOBAHUS C
32 My Ha 4 MMy 1 nposoOANUT NHMUMA-
nu3auuto BHyTpeHHero LHAM-koHTpOR-
nepa. [lanee npoueccop YMTaeT coxpa-
HEHHOE paHee B 3HeproHe3aBUCUMON
namsatu (EEPROM) snavermne grimtens-
HocTM umnyneca WKWM v 3anucbisaer
€ro0 B COOTBETCTBYIOLWMNA crnyxebHbIN
peructp. Mpoaenas Bce 3TU onepauuim,
MUKpoKoHTponnep 3anyckaer WAM n
CHOBa OKa3blBAeTCA B MPOrpaMMHOM
yMKne oxXnagaHusa HaxaTua kHonok SB2,
SB3, nnbo otnyckaHus kHonku SB1.

Mpw HaxxaTum kHonkn SB2 (SB3) muk-
pPOKOHTPONNEp yBenuyunBaeT (yMeHb-
LWaeT) ANUTENbHOCTL uMMynbeca WM,
N TEM CaMbIM U3MEHSET HanpsiKeHue,
npuknagbiBaemMoe K IaNeKTpomMoTopy.
Mocne Kaxporo U3MeHeHUs aAnuTenb-
HocTu uMnynbca WM Tekyuee 3nave-
HMWE COXPaHSAETCH B BUOE KOHCTAHTL! B
3HEepProHe3asMCUMON NaMATU MUKPO-
koHTponnepa (EEPROM). 3to nosso-
NSeT He MPOBOAWUTL HAYanbHYylO Ha-
CTPOWKY CKOPOCTU BpaLLeHns “caepnnn-
KW” Kaxablil pa3 npu Havane paboTsbl.
Ecnun xe nporpamma obrapyxunsaer,
YTO kHoMNKa SB1 oTnyuieHa, MUKPOKOH-
Tponnep cpasy ke nepexoauT Ha npo-
rpaMMHYI0 BeTBb 3aBepLueHus paboTb
WNM-perynaTopa. B aToit BeTBM npo-
n3BoaMTCA BbikntoueHne WM (Ha 8bi-
Boge 9 DD1 ycTtaHaBnMBaeTcs HU3KUA
YpPOBEHb), U MUKPOKOHTpONNEep cHosa
NepexoauT B LMK OXUAAHUS HaxaTus
kHonku “Myck”. [anblue anropUt™ pa-
60TbI yCTPOACTBA NOBTOPSAETCS.

(OkoHuaHue cnenyert)
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“UHKYBATOP” LA PAC(

BoNbLWWHCTBO OFOPOAHLIX KYFILTYP Ha
Hawwx npuycagebHbIX y4acTKax Bblpa-
wwuBaetcs u3 paccagbl MHorne npro6b-
pertaloT paccany Ha pbiHKax y cafoBo-
nos-nioburenei, B TO Bpems kak ee
MOXHQ BbIpaCTUTbL COBCTBEHHBLIMKU CH-
namu, ecnu obecneunTb Nogxopsume
ycnoBus ANA ee pa3sutua B atom cTa-
Tbe paccka3biBaeTcsi 06 ycTponcTae,
KOTOpOe MouTY aBTOMaTU4YeCcku co3na-
eT AN ManeHbKUX PacTeHnn onTu-
ManbHble KNMMaTUYecKue yCcnoBust

YCTpOWNCTBO COCTOMT U3 YeTbIpex Ya-
cren 6noka ynpaeneHus u tpex abo-
rpesaembiX MpPOBETPUBAEMbLIX ¥ NONN-
BaeMbiX EMKQCTEN AN paccabl 3nek-
TPOHHbIM BNOK aBTOMAaTUYECKN BLINOS-
HSeT cBOM (hyHKUMK, He Tpebys npoee-
OeHusi AoBONbLHO 0BpemMeHUTenbHbLIX
nepuoguyeckux pabor bnarogaps
BCTPOEHHOMY OborpeBaTenio Temnepa-
Typa cpeabl (eCNy OHA BbILLIE TOYKM 3a-
Mep3aHusi, HO Huxe Tpebyemon ans
pacreHuid TeMneparypbi) ponu He urpa-
et [losroMy paccafly MOXHOQ pasmec-
TUTb AiaXe Ha HeoTannMeBaeMow BepaH-
e 3aropofHoro Joma

EmxocTb gnsa paccagbl. O6orpesa-
emMas eMKOCTb pa3Mepamu 28x45 cm
M3roTOBMEHa M3 NMNaCTUKOBArO MOAAO0-
Ha Ans BoipalmBaHusi pacteHuin Mpu-
obpecTn ero MOXHO B Cneunanuanpo-
B3HHOM CEflbCKOXO35INCTREHHOM Mara-
3uHe unn nofobparte noaxoasLLyo “no-
CyavHY" B MarasuHe xo3tosapoB K aHu-
Ly 3TOr0 NOAAOHa NPUneraeT Harpesa-
TenbHbIN ANeMeHT, notTpebnsLwmun
MOLWHOCTb 0kona 35 BT n TepmoaaTumk
(TepmucTop)

HarpeBaTenbHbIW 3NEMEHT W3ro-
TOBNEH U3 NNOCKOW KOHCTAHTaHOBOW
WKHB (ceveHuem 1,25x0,1 mm), co-
NpoTUBNEHWE KOTOPON Ha 0QNH MeTp
cocrasnsier 11,6 Om [AnuHa WnHbl —
okono 2,55 m Owa BbirHyTa B (hopme
NNOCKOW Cnupanu u nponylieHa yepes
CTEKNOTEeKCTONUTOBRYI0O NNACTUHKY
TonuwmHon 0 2 MM (CKBQ3b OTBEPCTUSA
31,5 MM), paamepbl KOTOPOW COOTBET-
CTBYIOT HWKHeW 4acTn nogaoHa KoHup!
LUWHBI BCTaBMeHbl B TpyG4aTble 3aknen-
KM 23 mm, cnyxalyme soiBogammu Tpu-
nasiHHbIE K 3aKNenkam npopoaa noase-
AeHbl K AByM NpnbopHbiM knemmam K
cepenuHe TEKCTONUTOBOW MMNACTUHKK
NPUBUHYEH TEPMUCTOP, CBA3AHHBIN 3K-

paHuMpoBaHHbIM Kabernem ¢ pasbeMom
RCA, ycraHoBneHHbIM CBOKY Ha eMKo-
CTW ANst paccagbl 3TOT pas3bem BMec-
Te C KNeMMaMM YCTaHOBIIeH Ha aniomm-
Huesom yronke 30x80 mMm, KOTOpLIA
NPUKPENneH CHAPYXXU TpeMsi BUHTaMn
K KOPOTKON CTOPOHE €MKOCTH
MNarotoBneHHbIN HarpesaTenbHbIA
aNeMeHT (BMeCTe C TepMUCTOPOM) HYX-
HO MONOXUTL Ha JHO EMKOCTH ANs pac-
canp! (BbiBOOBI NpoKNaabieatoTes ¢ 6o-
KOBOWM CTOPOHbI) M NPOMa3aTk anokeua-
HOWM CMONON Tak, YTQOLI OHA NOMHACTLIO
foKpbiNa Harpepartens BmeCTo CMOnb!
MQXXHO MCMNOSb30BaTh ABYXKOMMOHEHT-
HbIA NAapKeTHLIN Nak 3To NpedoTspa-
LWaeT aneKTpUYeCKUA KOQHTAKT paccag-
HOW 3eMnv C HarpesaTtenem wnn tep-
MWCTOPOM U OQHOBPEMEHHQ XECTKO
3aKpennseT HarpeBatenb Ha NogaoHe
MoBepx nogfoHa CTaBUTCH waTep ¢
NPOBOMO4YHLIM K3PKAacaM, KOTOPbIA 06-
TAMMBAETCA NONUITUNEHOBOWN NNEeHKON
ANA NpefoTBpaLLEeHUA ucnapeHus Bra-
M W NOAAepPXKAaHUS COOTBETCTBYIOLLErO
pexuma T1poBOIMOYHLIA KapKac M3ro-
TOBMEH U3 MeiHOWM NPOBONOKY 4 MM C
nomoulblo navkn K sTomy Kapkacy ©
NOMOLLBIO TEKCTONMMTOBOW NMNACTUHKN
npvkpenneH MmanorabapUTHbI BeHTU-
NSTOP ANt NPOBETPUBAHNS 3QHbI BHYT-

A.BASSO.
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pv warpa Ha atoi nonocke pacnorno-
»eHbl Takke asa pasbema RCA, abec-
neunBalollue NogKn4eHue o0aHOro
VNN HeCKONbKUX KoHAeHcaTopos BHe-
LUHVA BMA N3rOTOBNEHHOrO YCTPOMCTBA
(6e3 nneHku) Noka3aH Ha puc.1.

Bnok ynpaBneHusa obcnyxuBaer
OQHOBPEMEHHO TPU eMKQOCTU ANst pac-
cagbl Cama cxema uMeert NsTb y3nos

- Bnok nuTaHus

- CXeMy TepmMoperynaumm,

- ¢hoTopene,

- CXeMy ynpasneHus NpOBEeTPUBAHU-
em,

- CXeMy ynpaeneHus Nonusom

Cxema BKIOHEeHUs! NepBbIX Tpex y3-
NoB npeacTasneHa Ha puc.2 bnok nu-
TaHust ycTpoeH coBcem npocto Cere-
BOW TpaHcdopMaTop aomkeH obecne-
ynBaTh HanpsbkeHust 32 B n 10 B B
CUINy yCnoBUI 3KCNIyaTaLnm (BNaxHas,
HanonHeHHas Napamv cpeaa), ero obs-
3aTenbHO HYXXHO AienaTe BOAGHENPOHN-
uaeMbiM! HanpsokeHve 32 B cnyxur
AN nuraHuvs Harpesarens, a 10 B (noc-
Ne BbipAMNeHUs u ctabunuaauumm) —
6Gnoka ynpaeneHust ¥ BeHTUNSATOPA ANS
npoBeTpMBaHUS

CxemMa TepMoperynaumm MMeer Tpm
KaHana, NOCKOomMbKy K CUCTEME MOAKMNI0-
UeHbl TPU EMKOCTY Ans paccagbl Tep-
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MOpPErynsTop B CUMY NpoOCTOTbl KOHCT-
PYKUMKU ABISETCH MO3UUMOHHBIM, 3TO
03HaYaeT, YTo y Hero UMeeTcs TONbKo
nBa nopora cpabarbiBaHus. Ecnu Tem-
nepartypa Hwke 3aJaHHOW, BKrioYaeT-
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CS HarpeB eMKOCTHU [iNs paccafbl, ecrv
paBHa Wnu Bbillie, HarpeB BbIKMIO4aEeT-
cA.

K Bxoay cxembl Tepmoperynsaropa
noaknioyeH Tepmuctop. B onbITHOM
o6pasue ycTponcTBa UCNornb3osaH Tep-
muctop NTK tuna K-25 d.Siemens.
MNpu Temnepartype 20°C ero conpoTus-
nexwne cocraenser 40 kOm. KoHpeHca-
Top C3 3awmLLiaer cxemy OT BbICOKO4a~
CTOTHbIX NMoMex.

Tepmnuctop obpasyer ogHo U3 nrey
MOCTOBOW cxembl BMecTe ¢ R7 v napan-
neribHO CoeAMHEHHbIX C HUM pe3ncTo-
pos R1...R6. CurHan noctynaer Ha uH-
BepTupytownia Bxoa IC2. BTopoe nne-
4o MmocTta cocrasnswoT R8, R9 u P1.
OHO coeguHEeHo C HeUHBEPTUPYIOWMM
BxoaoMm IC2. CnepoBarernbHo, KoMna-
paTop IC2 BkrioveH B guaroHans Mo-
cTa. [lo Tex nop noka HanpsxeHne Ha
TepMUCTOpe MeHblle ypoBHS cpaba-
TbiBAHUA Komnaparopa (okono noso-
BUHb! HanNPsXKEHUA NMUTAHWUA), Ha ero
Bbixoae (BbiBoA 7) — HU3KUIA YpOBEHb.
To4yHas HacTpoWka ypoBHSA cpabaTbiBa-
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HUSA KoMnapaTopa Mpon3soanTCs MNo-
TeHUMoMeTpom P1 3TUM MOXHO KOM-
neHcuposatb paabpoc napameTpos
TepMUCTOPOB,

Ecnu temnepatypa TepmucTopa no-
BbilLAeTCs, yMeHblUaeTcs nageHue Ha-
npsXeHUs Ha HeM. Kak yxe rosopu-
nocb, ypoBeHb cpabaTbiBaHUS komna-
paTtopa paseH NpUMepHO NONoBUHe
HanpsKeHUs nNuTaHus (okono 2,5 B).
CneposarernbHo, cyMmapHoe comnpo-
TUBNEHUE COeAUHEHHBLIX C TEPMUCTO-
poM pesncTopoB crenyet BbibUpaTh
paBHbIM COMpPOTUBIEHNIO TepMUCTOpa
npu TpebyeMoh Temneparype.

B cneumansHo nuTepatype oTMeva-
ercs, 4To Ans 6onbWwKUHCTBA Bbipalun-
BaeMbIX U3 paccabl OropoaHbiX Kyrb-
Typ uanbneHHas TeMneparypa Haxo-
antes B amanaaoHe 20...30°C. Mo3To-
MYy TEPMOPErynsaTop AormkeH obecnequn-
BaTb HAaCTPONKY B 3TOM Auana3soHe. B
€CTeCTBEHHbIX YCINOBUSAX HOYHAA Tem-
neparypa HUXe IHeBHON, MOITOMY Ars
NpaBUnNbHOro pa3sBUTUSA paccafbl crne-
JyeT UMUTUPOBATL 3TOT Mepenaj Tem-
nepatyp Takum o6pa3om, Ho4blo Tep-
MOpEeryrnaTop AOIKeH MoAfepkusaTh
Temnepartypy okono 16°C.

PaccmoTpum cHauana crny4an, koraa
KOHTaKTb! pene J4 U |5 pa2oMkHyThI (3TO
COCTORAHME UMEET MECTO B CyMepedHoe
1 HO4Hoe Bpems). B aTom criyyae k Tep-
MUCTOPY MOOKMOYEH TOMLKO PE3UCTOP
R7. Conpotuenexune R7 — 47 xOwm,
OHO PaBHO COMPOTUBIEHWUIO TepMUC-
Topa npu Temnepatype 16°C. Cneflo-
BaTeNnbHO, PEerynsartop B AaHHOM CO-
CTOAHWUM CTapaeTcs noaaepXusaTthb B
eMKOCTW [NA paccafbl 3Ty Temnepary-
py (16°C).

B nHeBHOe Bpems criegyeT nNoBbIwaTh
Temneparypy. Pene J4 1 J5 3ambikatoT-
csi. CnepoBarenbHo, napannensHo R7
noaKnoyaeTcs ConpoTUBIeHune, senu-
UYMHA KOTOPOTO 3aBUCUT OT MOSOXEHUS
xoHTakTa K2. C NOMOLBIO 3TOrO KOHTaK-
Ta Temnepartypa perynupyercs B npe-
fenax ot 20 go 30°C ¢ warom 2°C. Kor-



ia TeMneparypa TepMuUcTopa Huxe 3a-
[AHHOro 3Ha4YeHMUs, Ha BbIXoae Komna-
paropa nosiBNsIeTcs BbICOKUIA ypoBeHb
" OTKpbIBaeT TpaHaucTop T1 TMpu saTom
perne J1 B KOnNnekTaope TpaH3ucTopa
cpabarbiBaeT W BKMOYAET HarpeB em-
KOCTM Anst paccagsl Harpesartens noa-
KItodeH K Beixoay 1 Tlpu Bo3HUKaKOLIEM
30ecCb NepeMeHHOM HanpshkeHun 32 B
3aropaetcs cBeroauon D7 [Owvop D1
3almuaeT TpaH3ncTop ot 6pockos Ha-
NpsHKkeHVsi, BO3HUKEIOLWMNX MPU KOMMY-
Tauum pene. RC-Uenoyka, BKnloveHHan
napannenbHO KOHTaKTaM pene, aen-
CTBYET Kak racurernb VUCKpbI

doToperie NOCTPOEHO Ha KOMNAapPaTo-
pe IC5, Bxoab! KOTOPOro Takke coeau-
HeHbl ¢ guaroHaneto mocta lMepemen-
HbIM 3M1eMeHTOM 9TOrQ MOCTa SIBNAET-
cst poropeancrop R38 (WK65037 IKS
npoussofctea TESLA). Bmecto Hero
MOXHO yCcTaHOBUTL Nobon cdoToTpaH-
3UCTOP C COOTBETCTBYIOLIMM NofGopom
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R34. MNpu ocselleHn conpaTueneHve
hoTOpE3NCTOPA ManQ, Ha BLIXOAE KOM-
naparopa BbICOKWIA ypOBeHb, perne B
Konnexktope TpaHauctopa T4 Bknoye-
Hbl. Korgia ocselleHHOCTb hoTopesnc-
TOpa CHMUXaeTcs A0 onpefeneHHaro

YPOBHS, KOMNapPaTop NepekniovaeTcs
Conporusnenmne R34 HyHo noabuparts
TakK, YTobbl 3TO NepekniyeHne NPoUc-
Xoauno B cymepkax. B cxeMe ucnons-
3YI0TCH HOPMAJSbHO Pa3OMKHYThIE KOH-
TakTbl pene J4 n J5.

doTope3ncTop creayer ycTtaHoOBUTL
Ha NepenHen naHenum Gnoka ynpaene-
Husa Cam annapaT uenecoobpasHo
pacnonoXuTb BO3Ne eMKOCTeN Aris pac-
canbl, Npocrneaus 3a Tem, 4tabbl Ha
¢oToaaTUMK He nonagan CBET OT Namn

O

QCBeLLEHNS, & TOMNBbKQ HapY>XHbIN CBET
(MOXHO caenartb ansi Hero CBeTo3a-
LLMUTHBIN 3KpaH).

CxemMa ynpaBneHusi BeHTunsiumen
cHabxaeT pacTeHus noa WaTpoMm
CBEXMM BO3QYXOM U nogaepxusaeT
HeobxognMylo BNaxHoCTb. BeHTuns-
uusi obecneunsaetcst manorabaput-
HbIMY BEHTUNSATOPaMK (OT KOMNbIOTE-
poB) paamepamu 40x40 MM 1 Hanps-
»envem 12 B. Vix npoussogutensHo-
CTW JOCTATOYHO Af1st XOpOLIerQo BQ3-
AyxoobMeHa B wartpax ¢ o6bemom
Bo3ayxa okono 50 n. YnpaeneHue
BEHTUNSITOPaMKU OCYLIECTBNSETCS

cnmmo | Jommmmo | Jommmo |
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MHTEerpanbHLIM Tanmepom Tuna 555
(1CB). Cxema BknroueHus Npuseae-
Ha Ha puc.3. Ha BbiBoge 3 Tanmepa
dhopmupyeTca MeineHHbIA acum-
MEeTPUYHBLIN MPAMAYIrONbHLIN CKUr-
Han, OTKPbLIBAKLWINA TPaH3ucTop TS
(2N2369), B KONNEKTOPHON LIeNW KO-
TOPOro Haxoaurcs pene J6. KoHTak-
Thl 3TOrO perie BKNIOYAKT BEHTUNSA-
TOPLI HA 1 MUHYTY B TEHEHWNE KaXabIX
20 muHyT. Pone RC-uyenoukn, noaco-
eAVHEHHOW NapanensHO KOHTaKTam
pere, COCTOUT B ralleHUn UCKPbLL.
Ynpasnsioulasi aBToMaTuka pacno-
naraercs Ha 2 OgHOCTOPOHHUX NeYvaT-
HbiXx nNnatax. Ha Gonbwewn nnarte
(puc.4) paamellleHbl feTanu, ykasaH-
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Hble Ha puC.2, MeHbluas nnara (puc.5)
COQTBETCTBYET CXeMe, NpUBefAeHHON Ha
puc.3. Conporuenedne R39 (15 MOwm)
uenecoobpasHo cobpartb n3 Gonbliero
KOnu4ecTsa pe3ancTopoB, YeMm yKaszaHo
Ha puc.4.

Becb npubop pasmMeuleH B kopnyce
paamepamy 100x235x150 mm. Ha puc.1
BUOHO, YTO HA NepegHen NaHenn ycra-
HOBRNEeHb! 12-N03ULIMQAHHBIE KHOMQYHbBIE
BbIKAIOYATENW Anst 3agaHusa Temnepa-
TYpbl, @ NOA4 HUMU — pa3bem Ans Tep-
mopaartumka (RCA), knemmbl Harpesare-
newn n (Hag BbIKNK4aTeNsiMn) — CBETO-
anoabl, nHavuwpylouime Harpes. Ha
naHeny HaxoAsTCs TakKe hoTOAATUUK
W CeTeBOW BhiKNouarens. Ha 3agHen
naHeny pasmMeuleHbl CETeBON pasbeM,
aepxarenu npepoxpaHutenem wu
pasbem BeHTUnaTopos (RCA)

Peancropel R1...R6 M R12. R17 npu-
nasiHbl HENOCPeACTBEHHO K KHOMOYHO-
My nepekniodarento. Kepamunieckue
koHfeHcatopbl C3...C5 HyxHo npuna-
STk K pazbemam RCA Ha nepeaHeit na-
Henw, 4Tobbl oHW 3pPeKTUBHO hunbT-
pOoBany NoOMexm.

Mpu cBopke npubopa cneayer Twa-
TENbHO BLINOMHUTL MOHTAaX, MOCKONb-

Ky OH BonbLuyio HacTb BpeMeHn hyHK-
umoHupyet “6e3 npucmorpa”
Hacrpowka npubopa 3aknioHaercs 8B
perynuposke noreHumomerpos P1...P3
C YYETOM AEeACTBUTENbHON Temnepa-
TYpbl OKpYyXaloLlen cpefbl. 3TO MOX-
HQ BBINOMHUTL cnegywmm obpasom.
YcraHaBnuBaem OBUXKKM NOTEHLUMO-
MeTpOB B CpefiHee NOroXeHwue, 3atem
noaknoyaeM NycTyw eMKocTb Ans
paccapgbl K ycTponcTsy. Ecnu temne-
paTypa OKpyxawuwen cpeabl HUXe
16°C, ornausaeM “ropsiumin” KQHel
dorogarumka or Tovkm “H” naHenw.
Bknioyaem HarpesaTtenb, Kkacaemcs
3TAnOHHbIM TEPMOMETPOM TEPMUCTO-
pa v crneavm 3a ero TeMneparypon.
Korpa ona gocruraer 16°C, perynvpy-
eM AaHHbIA NOTeHUNOMeTp Takum ob-
pa3oM, 4Tobbl Harpes NpekpaTUncs.
Ecnu HacTponka npovssoauTcs npu
KOMHaTHOW TemnepaType, ocTasnsiem
HOTOPE3UCTOP MOAKMIOUEHHBIM, 8 Mne-
peknto4yarens TeMnepartypbl yCTaHas-
nvsaem B nonoxenue “30°C” v pew-
CTBYEeM aHanorM4HO CkasaHHOMY BblilLe.

Hobby Elektronika, NN1-2/02.
lNepeeod B Cmactoka.

BO3BPALIASICh K HANEYATAHHOMY
(“PM”11/04, C.25)

Mmeﬂ “cpegHUn” KoMNbIOTEP U fOC-
TYN K NasepHOMy NPUHTEPY, TEXHONOIUIO
M3rOTOBNEHWVS MNEeYaTHLIX NNAT MOXHO
“ocoBpeMeHUTL”. B aTOM cny4yae oHa
3aKNI4AETCH B CreayloleMm:

1. Pucyem 4eprex nevarHOM nnarwl
B nporpamme Sprint Layout V3.0 (cka-
yaTb ee MOXHO n3 internet no agpecy
http://hamradio.online.ru/ftp/rulay3.zip
nnn, ecnu cchinka He paboraet, nouc-
kaTtb Ha www.yandex.ru). lNporpamma
QuYeHb NPOCTas U Ha PYCCKOM si3blKe, TaK
UTQ gaxe HOBUYOK pasbepercsi B Hewn
33 HECKONbKQ MMUHYT.

2. Nevyaraem pMCYHOK NeYaTHoOn Nna-
Tbl HA Na3epHOM NPUHTEPE B 3epKanb-
HOM u306paxeHun Ha nobylo MsHUe-
Byto Bymary (0co6eHHO xOpOoLLQ NOAXO-
OSAT NINCTBI U3 PA3HbIX XXYPHANOB, TEKCT
UMY KAPTUHKK, KQTOpbIe TaMm ecTb, ab-
CONTHO He MELUaIoT).

3. Bbipeazaem Kycok ponbrmposaHHo-
ro CTeKnoTekCTONUTa MNKM reTuHakca
HEOobXx0oANMbIX pasMepoB C NPUMNyCcKoMm
no Ka)XaoMmy Kparo npumepHao 3...10 mm.

4. Wkypkon (HyneBkoW) cnerka npo-
XOAMMCS NO CTOPOHE € (hOrbLron 4o No-
ny4yeHWsi MaToBOM NOBepPXHOCTU. Bme-
CTO LUKYPKM MOXHO BQCNONb30BaTLCS

A_KNMOB,
r.ExkaTepuHbypr.

nnq NUTbA KepamMu4eckux Aetanemn
¥ pa3HooBpa3HbIX 3NeMeHTOB KQHCT-
pykuun paguoniobutenn fasHo mc-
nonb3yioT emeHT Copens (apyroe ero
Ha3BaHWe — “mMarHesvanbHbln ye-
meHT”). LlemerT Capens (LIC) obnapa-
eT cneaywlnuMn LeHHbLIMU CBOWCTBA-
Mu:

- HETOKCU4EH, NPOYEH U Flerko oKpa-
LUNBEETCH;

- rnerko nopnaeTcsi MexaHnyeckomn
obpaboTke (LN oBaHWIO, CBEPreHNIO
¥ pacnunoske),

- He HOUTCA BO3OEeNCTBUSA BOAbI, MHQ-
VX KUCINOT U LLenoYemn;

- BbIEPXMBAET KPATKOBPEMEHHLIN
HarpeB ao 300°C;

- B Maccy MOXHO fo6aBnsaTb Hanon-
HuTeny (po 50% no macce).

LIC roroButCcA U3 coeiMHEeHWn Mar-
Husi. CMeLUMBAIOTCS QUeHb KOHLEHTPK-
poBaHHbLIA PacTBAp XNopvaa MarHus
(MgCly) v NOpoWwIoK OKUCKU MarHus



NEYATHbDLIE TMNINATDI
B JNNIOBUTEJIbCKUX YCIIOBUAX

YepHUNbHOW (KpacHOW) cTupkoi (nac-
™MKoM). Obesxmpusaem 3aroToBKy BaT-
HblM TAMMOHOM, CMOYEHHBLIM aUETOHOM.

5. MpuknagbiBaeM Hane4aTaHHbIA pu-
CYHOK CTOPOHO# C TOHepoM Kk chonbre,
nepeBopavMBaeM nnary u ¢ Apyrow cro-
POHLI (DUKCUPYEM NMUCTOK CKOTHYEM.

6. Bepem ntobon yTior (nydwe Haw
oTeyecTBeHHbI, 6e3 oTnapusarens),
ycTaHasnusaem perynatop Temnepary-
pbl yTiora B cpefHee nonoxeHue (ase
TOYKW, HaHECEeHHbIe Ha TepMOperynaTo-
pe). Korga yTtor pasorpeetcs, cTasum
ero Ha pacneyaTtKky pucyHka nnarbl u
xgem npumepHo 30 ¢, yTobbi nNnara
nporpenace. [locne 3Toro B TevyeHUU
1.. 2 MUHYT paBHOMEpPHO, € HebonblMM
NPUKUMOM NpOrNaxuBaem BCO Nnaty
ONs XOpolero npununaHus ToHepa K
cdonbre nnarsl. OcobeHHO TiaTensHo
NpoOXoANMCS MO Kpasm

7. Y6upaeMm yTior, cTaBUM Ha nnary
Kako#-HMbyab rpys (kycok xenesa, ka-
cTpionto unu BaHKy ¢ BOAOA UNK YTO-
HWByab B 3TOM poae) U ocTaBnsem oc-
TeIBaTL (NpUMepHO S.. 10 MUHYT).

8. Mocne oCcTbIBaHUA NNaTtbl NoMella-
€M ee B eMKOCTb C Tennowu Bogon u
Bblaepxmsaem 5...7 MMHyT. 3a 3TO Bpe-

Msa Bymara pasmokaeT. BoiTackusaem u
CHumaeM Bymary. PUCyHOK AOrxeH oc-
Tarbcs Ha nnare. Ecnu rge-to ocranack
6ymara, 3T0 MECTO MOXHO MPOCTO No-
TepeTb nanbuem noa cTpyei soabl. B
uTore nonyyaem 4eTkUA U KayecTBeH-
Hblll pUcyHOK aopoxek nnatsl. “Mpona-
haHne” Kaknx-To YacTen pucyHka csim-
JeTenbcTByeT O HeJoCTaTOMHOM Mpo-
rpese yTiora.

9. TpaBMM nnaTy B pacTsope Xnop-
HOro xenesa (MOXHO MCMONbL30BaTbL M
“papuontobutensbckui’ coctaB ~— 2 CTo-
noBble NOXKW NoBapeHHoW conn u 1 cTo-
nosas noxka MefHoro kynopoca). Moc-
e TOro Kak nnara BbITpasunach, BaTHbIM
TaMMOHOM, CMOYEHHbIM aueTOHOM, CHU-
MaeM C nnatbl cnoi ToHepa Ha nnare
OCTalOTCH BbITpaBNeHHbIe JAOPOXKM.

10. Cepnum oTBepcTUSA, 3anyknBa-
€M JOpOXKU (MOKpbIBAEM TOHKUM Cro-
eM npunos), obpesaeM nnarty no pas-
Mepawm.

11 MNopbupaem Heobxogumbie ane-
MeHTbI 1 3anavBaeM WX Ha nnary.

Ecnun Heobxoauma OBYCTOPOHHSSA
rnevyatHas nnara, TO ogHa cTopoHa pu-
CyHKa neyaraeTcs B 3epKarnbHOM OTO-
6paxeHuu, a apyras — B npsimom. Oba

O.IbICAK,
r Poctos-Ha-[JoHy.
E-mail: oleg19761976@mail.ru

pUCyHKA coBMelllaeM Ha MpocseT U B
no6om csobogHOM OT JOPOXEK MeCTe
npokansiBaem Wronkon napy orsep-
cTMin. 3akpennaem OAMH NNCTOK C pu-
CYHKOM Ha nnare v B NpoKoNoTbIX Mec-
Tax CBepnuM OTBEpPCTUS CBEProM
20,5...0,8 MM, TlepeHocuUM pUCyHoK
OQHOW CTOPOHbLI Ha nnaTy Mo onucaH-
HoW TexHonoruw. MNocne atoro B npo-
CcBepreHHbie OTBEPCTUS BCTaBNSEM
napy Uronok 1 3akpennsem 4eprex BTo-
pOW CTOpOHb NNaTsl. YTobbI He noBpe-
JWUTb yXXe roTOBYI0 CTOPOHY, Ha Hee Kna-
aeM nucTok 6ymaru no pasmepam nna-
Tbl U K HEMY KpErnUM CKOTYEM BTOPYIO
pacnevarky. OnaTe nosTopsiem nepe-
HOC.

B pesynbrate Takoro HEXUMTpPOro nNpo-
uecca npumepHo yepes 30.. 40 MUHYT
MMeeM kayecTBEeHHbI pUCYHOK neyar-
HOM nnarbl.

LaHHas TexHonorua nossonser age-
naTe neyartHble NnaTbl ¢ LaroM Mexay
AopoxXKamMu 1 MM U MeHbLLe, camu go-
poxkn wupuHon ao 0,3 MM, a Takxke
KOHTAKTHble NNowWaaKM Ans 3aneMeHTos
NMOBEPXHOCTHOTO MoHTaxa (SMD), koTo-
pble B MocrneaHee BpeMs nony4atT Bce
GonbLyto NoNynspHOCTS.

LEMEHT COPEJISA

(MgO). NonyyeHHas nnacTM4yHaa Mac-
€a Yepe3 HeCKOMbKO YacoBs 3arsepae-
BaeT (ocobeHHOCTbIO 3aTBepAeBaHUS
ABNAETCA XMMMWYecKoe CBSA3blBaHUE
6onblUoro KonNnu4YecTea BoAbl) B NpoY-
HblA, TBEpAbIA KaKk MpaMop MOHOMNUT.

MarHe3snanbHbI UeMEHT UMeeT Mno-
NUMEPHYI0 CTPYKTYpPY ¥ OTHOCUTCH K
Knaccy HeopraHu4eckux nonumepos.

NIutbeBan Macca Ha ocHose L|C. Ha
2 BeCOBbIX YaCTU NpoKaneHHON OKUCK
MarHus (spems npokanusaHUs — npu-
MepHO 2 vyaca npu Temneparype
600...800°C,) 6epercsa 1 BecoBas 4acTb
6easoHoro xnopuaa MarHus (ecnu
H6epeTcs BOAHbLIA XMOpUA MarHus, To
cnepsa OH pa3BoOAUTCA BOAOK, @ MOTOM
B Hero po6aBnseTcs npokaneHHas
OKUCbL MarHus), KOMNOHeHTLI CMellnBa-
totcs, u pobaensierca Boaa Ao nonyye-
HUSA ryCTOM cMeTaHoob6pasHon Maccht.

Maccy 3anuBatoT B NoaroTOBMNEHHYO
dopMmy, Yepes HeCKoNnbKO 4acoB OHa

3arsepaesaeT U faet Henbil, oyeHb
TBepabl, Nnerko nonupyowWMncs mare-
puan.

YnpoueHHbIN cOCTaB NUTHLEBON
Maccol Bepytcs 25 r npokaneHHon
okuncu marams um 100 mn 10% pacreopa
conaHow kucnotbl. MonyyeHHas macca
MOXeT UCMONb30BAaTLCS B KadecTse
wnartneskn unu knes. MNoaobHele ok-
cuxnopuaHble NonMMepbl Takke nony-
YaloTCA CMeLLIeHUeM NPOKaneHHON OKK-
CW UMHKA M pacTBoOpa COMNSIHOW kUCno-
Tol. CoCTaB NUTLEBOA Macchl B 3TOM
cnyvae: 50 r ZnO, 100 mn 10% pacrso-
pa ConsiHon KUCMoThl.

MarHe3svanbHas wnatneBka. B
6onbLUOM CTakaHe MNn WNpPoKo# BaH-
ke cmewmBatorcs 15,5 r 6e3sogHoro
xnopuctoro marHus, 250 r npokaneH-
HoM okucu marHns n 750 r Bogw! (ecnu
B3ATb Gonblie BoAbl, BpeMsA oTsepae-
BaHWUA Wnatnesku ysenuyurcsa). Cmecs
TWaTenbHO pacTupaercsa. [oToBylO

Lwnatnesky Heo6xoQnMo MCMonbL3oBaThL
B TeyeHue 1 yaca. B Hee MOXxHO nobas-
NATb pasnuyHbie HanonHWTenu (ape-
BeCHbIe OnMUnKKU, MonoTyto npobky, Mu-
HepanbHble MUrMeHTbl, 3yGHOW nopo-
wok) n (B HebonblNX KONUYecTBax)
pa3nuyHble kpacuTenu (Hanpumep, Me-
ONLUMHCKYI0 “3eneHky”).

Wnarneska npumeHsercs Ans 3a-
Ma3sblBaHWUS Wenen U npuknemsaHus
KepaMmnyeckon nnuTku Ha GeToHHoe
OCHOBaHWe, CKNnemBaHUsa kepamMuyec-
KMX M3Qenui, M3roToBneHns aekopa-
TUBHbLIX KEpaMU4YeCcKnX 3neMeHToB (C
OKpackon Noa Mpamop UMM Manaxur)
¥ bOpM ANS OTNUBKU U3Aenui U3 Kan-
poHa UNU Apyrux TepMonnacTu4HbIX
marepuanos.

Nutepatypa

1. Knumos A 0. PagnoanekTpoHuka.
— 1999, XXII, C.61.

2. Papgwno, 1987, N7, C.59.

3. Wkepxunk A. PeuenTtypHbit cnpa-
BOMHUK AnNA paguoTexHuka — M.
OHeprus, 1978, C 128



B.HOBUKOB,

r Munck

Warotoenexve kopnycoB paavoanna-
paTypbl, 0CO6EHHQ MeTannMyeckux, ces-
3aHO C NPUNM4HBIMK TPYAHOCTSIMA Y1~
POCTUTL NPOUECC NO3BONAET Npeanara-
eMast KOHCTPpykuust kopnyca Takow kop-
NyC COCTOWT U3 ABYX AETaNen, MeIoLLInX
Bug Byksel “T1” Paamepst getanen ro-
pobpaHbl Tak, Y4TO NPU UX YCTaHOBKE
QAHOW B ApYrylo NONy4aeTCa 3aKpbIThIN
kopryc 6e3 wenen (puc.1) Ons coeau-
HEHUS! NONOBUHOK eCTb HECKONLKQ BO3-
MOXHOCTeMn

- YFOMNKK U BUHTBI,

- orboproBKa KpaeB nNaHenemn, B KOTo-
PO CBEPNATCH KpenexHble OTBEpPCTUs
C pe3bboit,

- CTONKW, NOKa3aHHbIe Ha puc.2

MocneaHwn BapuaHT ynobeH TeM, uto
CTOMKE 3 HE TOMNbLKO CKPEMMSIET BEPXHIO
naxens 1 ¢ HwkHen 5, Ho U hukcupyeT 8
Kopnyce wacev 6, Ha KOTOpoMm pa3me-
WaITCsl 3reMeHTbl M3rQTaBnmuBaeMoro
YyCTpOUCTBa O3TOMY HE HYXXHb! 4ON0ON-
HUTENbHbIE KpeneXxHbIe AeTanu, U naxe-
nn He “yKpawalor” MHOrouucneHHble
BUHTbI HwXHAS naHenb Kpenurtcsa K
cTorKe € NOMOLLLI BUHTA 2, Npoxoas-
Liero Yyepes HOXKyY 4

Kopnyc faHHOro Tuna waroraenvsaeT-
CSl U3 FINCTOBLIX Marepuanos cTany,
anMmnHVeBLIX CNNaeos, MeaW UNU Na-
TyHu TonuwmHa matepuana 3aBUCHT OT
pasmepos kopnyca [Onsi HeGonbloro
kopnyca (06bemom npumepHo Ao 5 am3)
VCNONb3yeTca MMCT ToNuWHOM 1,5 2 Mm
bonbwuinn kopnyc Tpebyer, cooTeeT-
CTBEHHO, NcTa noTone — a0 3 .4 wmm
3710, B Nepaylo ouepeflb, OTHOCUTCH K
ocHoBaHWIO (HUWKHEW NaHenw), NOCKoNb-
KY Ha Hee NPUXoauTCS rmaBHasi CUNoBast
Harpyska

NarotoeneHve HaunHaeTcs ¢ pacyera
pasmepos 3aroTosok (puc.3) [Qnuna
3aroTOBKM PACCHUTHLIBAETCS NO (POPMY-
ne

L=2a+c-2(R1+8),

toe a — wupuHa Koprnyca,

€ — BbICOTa Kopnyca,

R — BHyTpeHHWI paguyc narnéa,

S — TOnWKMHa MaTepuana

Onpesienvis ANUHY NepBoit 3aroToB-

KW, ee BbIpe3aloT U3 nucTa n narnbator
(ons cranu v naTyHu paavyc naruba R
OOMKEeH PaBHATLCA TOMUIMHe NUCTa,
Ans arnoMUHUEBLIX CNNaBoB — BbiTh
B 2 pa3a 6onsble) Mocne atoro name-
PAIOT NONyu4MBLUMECS pa3Mepbl a U C
C yyetom umeloLLErocsi pa3mepa C on-
pegensiiorT LWWPWUHY BTOPOW 3aroTOBKU
(C-2S) 1 paccunTLIBAKOT €e ANUHY no

ROPHYC U3 ABYX *

Puc. 1

a)
Vi
6)
,/
7/,
7
AN\
/,
U/ I
1 2
Puc. 2 .
I
b
5 ’ \ D T4
\7
Puc. 3

TOW Xe ¢hpOopMyne, NOACTaBNAN:

- BMecTO @ — (a-S),

- Bmecto Ry — R,

-BmecTo S —t

Takas TeXHOMOrus rapaHTUpyeT Tou-
HOe coeauHeHWe getanen

YT106bi POBHO COrHYTL 3aroTOBKU KOp-
nyca, Hy>XHO W3roToBUTb HeCraXHoe
npucnocobnexne (puc.4) OHo coctout
Y3 ABYX CTanbHbIX YrOrkos, CTArnBae-
MbIX cTpybumHamm unv 6ontamu Onu-
Ha YronkoB 3aBUCKT OT pasMepoB U3ru-
GaeMbix getanein Yronku xenarensHo
3akanute WarmbaHve NpPon3BOLUTCSH
ronepek HampasneHws npokarta (onpe-
OensieTcq Mo XapakTepHbIM PUCKAM U
nonocam Ha NoBepxHOCTU MaTepuana)
3aroToBKy BCTaBNSIOT MEXY Yrorkamu,
yTobbl NUHUA crnba Bbina Ha ypoBHE
ropu3oHTanbHOM MMNOCKOCTU Yronka, u

nocnegHune crarvealor onyveHHbln “Oy-
TepbpoT” 3aKMMaeTcsl B TUCKax

CHavana (ecnv NQ3BonsAOT pa3mepbl
BbLICTYNAtOLIEeN YacTu) getans crubaror
BpYYHylo 3atem Ha nucT B MecTe cruba
KNagyT rmagkyto U 4OCTaTOUHO TORCTYIO
(15 30 MM) NNacTuHy M3 TeKcTonuTa
Wi FeTMHAKCA, MO KOTOpOW HAaHOCAT yaa-
pb! MOROTKOM [0 NOBEpPXHOCTU cCamol ae-
Tanu 6utb Henb3s (06pa3oBaBLLNECs BMS-
TUHLI noTom Byper TpyaHQ 3apenatb)
Mepen Havanom paboTbl NOBEpXHOCTL
fIMCTa N YTronku XOpOLLO QUULLIAKOTCS OT
rPSA3K, NMOCKONbKY BCE HEPOBHOCTU MOTyT
NpPOsIBUTLCH Ha FOTOBOW aeTanm

Mocne naroroBnexns o6enx NONOBUH
Kopnyca npou3BOAUTCH MX MOAroHKa,
pa3MeTKa u cBepneHne KpenexHolX OT-
Bepctun B Heobxogumbix MecTax npo-
pes3aloTCs QTBEPCTUS U OKHA Nof PyYKM
ynpasneHusi, pasbemMbl,MHAMKATOPLI U
npayve aneMeHTbl BLINONHAETCS KOHT-
ponbHasi cbapka ¥ okoHYaTenLHas nog-
roHKa Kopryca

Tenepb MOXHQ MPUCTYNATL K QTAEN-
ke 3peck nonHas ceobopa aHTasumy B
COBOKYMHOCTH C UMEIOLLIMMUCS BO3MOXK-
HOCTSIMW Y1 YHETOM Ha3HayeHUs! yCTpon-
crea Kopnyc MOXHO nokpacutb, okne-
WTb OeKopatusHON nneHkon n Tn Tpu
8KKYpaTHOM M3rOTOBREHUM MORNyYaeTcs
roTOBOE YCTPOWCTBO, He yCcTynatoulee
“pypmeHHbIM™ n3nennsim

WHoraa B M-0bpa3sHoi nonosuHe Tpya-
HQ pasMecTuTb BCIO “HauuMHKy” yCTpOR-

Emaneevie yzonsruxu

Puc. 4

a)

Memannuyeckas araemuna 38 2ubxu

pd
Cmpybquna

o N o

(o]
Puc.5 Q—’/'\




crtea. Hanpumep, Ha nepefHel naHenu
TpebyeTcs ycraHoBUTL GONbLIOE KONMKU-
YECTBO OpPraHOB URAMKALMMK U ynpasne-
H1sa. OkHa ONs HUX B COTHYTOW getanu
Bblpe3atb HeynobHo. 3geck BbIpyunT
KOMBUHWpOBaHHLIA BapuaHT. [onosuH-
Ka Kopnyca c nepegHen naHenbio Uaro-
TaBNMBaETCA U3 OTAENbHbLIX JIMCTOBbLIX
3arotoBoK. ONs nx KpenneHus MOXHO
ncnonb3osaTb CneuunanbHbie Yronku,
nokasaHHole Ha puc.5. Takas pgetans
yno6HO cKpennser cpasy TpU CTEHKN B
yrny kopnyca. Paamepbl yronkos 3aBu-
caT oT rabapuToB CKpennsemblx ane-
MEHTOB KOHCTPYKUNN.

Ons uaroroBneHus yronka Gepertcs
nonocka MArkon crann, U Ha Hel pas-
MeuvawTcs nuHun cruba. LleHtpanbHas
4acTb 3aroTOBKW 3aXXMMaETCsi B TUCKaX.
Yrobbl HE NOPTUTL NOBEPXHOCTL NONOC-
KW, Y6k TUCKOB OOMKHbI ObITh Ge3 Ha-
CeYKkU (MOXHO UCNONL30BATL NpoKnag-
K1 U3 tekcronuta unu OBI1). Jlerkumu
yoapamu MOnoTka nonocka crubaercs,
3aTeM nepesepTbiBaeTca Tak, 4tobbl
3arHytas 4acTtb nerna Ha 60koBylo no-
BEPXHOCTb TUCKOB, @ CpPefHNANA 4acTb
6bina cnerka 3axara. B takom nonoxe-
HWW NpaBUTCS U3rNG 1 ycTpanseTcs ge-
chopmauma nonocku.

Tenepb crubaeTcs BTOpasi CTOpoOHa
AeTanu, 1, nocne npaeku, nonydaetcs
roTOBLIA KpeXHbIA y3en. Ocraetca Ha-
METUTL MO MECTY U NPOCBEPNNTL OTBEP-
CTUs, B KOTOPbIX Hape3aTb pe3bby.

INurepatypa

1. bacrarnos B.l. 300 npakTuyeckux
cosetoB. — M.: Mockosckuin pabouni,
1989, C.208.

2. .Winmanaes. Kopnyc “I"x2. —
Papguonwourens, 2001, N1, C.19.

3. B.beceguH. Ckpennexne nakenein
pagnoniobUTenbekUX KOHCTPYKLUMA, —
Paguonwburens, 1992, N11, C.16.

A.KALWUKAPOB,
r.C.-letepbypr.

Mnorue paguonwburenu, cobupas
kakoe-nMbo cBOE yCTPOMCTBO, CTapalT-
cf NoAOrHaTh pasmepbl nNartbl U Apyrnx
AeTanen nog yxe UMeLUAca Kopnyc.
HacTo Taknum KOpnycom cnyxart pasnuy-
Hble yNnakoBOUHble KOPOOKU, KOTOPbLIX
“pasBenock” HbiHye BeccyeTHOE Konuye-
CTBO, KOHCEPBHble BaHKK KU T.M.

DOpyroi nyte — aTo npuobpeTeHue ro-
TOBbLIX KOPMYCOB B MarasuHax paguoTex-
HuKK. Cervac Tam npeacraeneH pasHo-
oBpasHbin BbIBOp NnacTMaccoBbiX U Me-
TannM4ecknx KOpnycos cneunansHo ans
3NEKTPOHHLIX YyCTpOUCTB. KynneHHbil
KOpMyc OTNNYaeTca xopoLmm ocpopmne-
HUeM, yHUBepcanbHOCTLIO, yao6CcTBOM
pa3bopku. B HeM npegycMoTpeHbl kpen-
NeHna ons nnavbl, perynnpoBOYHbIX
aneMeHToB. [la 1 LeHa He CAINLLKOM Bbi-
coka.

Ho ans HenpuTssatenbHbIX camoe-
nok gomauiHen nabopatopun MOXHO
OYeHb NMPOCTO U3roTOBUTL NOAXOAALLWA
kopnyc camoctositensHo. OH npuroguT-
¢ AN nobbix pagnMoanNekTpoHHbIX yCT-
pOACTB, KpOME HEKOTOpbIX CXEM NpU-
eMo-Nnepegaiien annapartypsbi, Ans
KOTOpPbIX 3KpaH ABNAETCA NPENSATCTBUEM
NPOHUKHOBERNIO paauoBonH. Kopnyc
casnan n3 onbrMpoBaHHOrO reTuHak-
ca, TEeKCTONNTa UNKU CTEKNOTEKCTONNUTA.
371 MaTepuans AN HaLWWX LEeNen npak-
TUYeckn oguHakosbl. doneruposaHune
MoxeT BbiTb OAHOCTOPOHHUM UNK OBY-
CTOPOHHUM. [Ans KOpnycoB xenatenbHo
NPUMEHATL ABYCTOPOHHUA DONLIUpo-
BaHHbLIA MaTtepuan. bnarogaps 3ToMy
cXeMa BHYTPU Kopnyca MOXeT BbITk non-
HOCTbIO 3KpaHupoBaHa. lMonHbIA npo-
LIECC M3roTOBSIEHUS KOprnyca 3aHUMaer
COBCEM HEMHOrO BpEMEHW U COCTOUT U3
cneayoLnx aTanos:

YVHUBEPCAJIBHbBIMN
KOPIIYC

KpenexHoe xoneuxo

3anyauth : 4
\ ;223 NasTeL

KpenexHoe oTeepcTue

Mo paamepam nnatbl U kpynHoraba-
PUTHBIX 3N1EeMEHTOB ONPEeAENSIOTCS pas-
Mepbl kopryca. 34eck NONHbIA NPOCTOP
Ans TsopyecTsa, 4tobbl “ynakoeartb”
POXAaI0LLYIOCHA KOHCTPYKLUMIO B HEODXO-
anmbid o6vem. Ons ypoberesa komno-
HOBKU MOXHO cenatb MakeT kopnyca,
ncnonb3ys NNOTHYIO Bymary, TOHKUA Kap-
TOH 1 np.

HameualoTcs 1 Bbipe3atoTcs 3aroTos-
K1 BOKOBbIX CTEHOK U Kpbillek. Bbipe3aTs
MOXHO HOXXOBKOM O MeTasnny, N063nkom
MU pe3akom (M3 HOXOBOYHOrQ NONoT-
Ha). KpoMKi 1 yrnbl noBepxHocTein 06-
pabaTbiBAIOTCA MENKUM HaMMNbLHUKOM.

KpoMku conpsiraemblx CTEHOK 3a1yXK-
BalTCA (Ha paccTosHUe 3-4 MM OT Kpas)
B, Of1b BCEA CTOPOHbI.

bBokoBble CTEHKU KOpryca cnauealT-
ca mexgy coboin, u nonyvaercs KOpo-
Bouka 6es kpbillek.

Kycok 0GMOTOUHOIMO MNKU MOHTaXHOMO
(6e3 n3onNAUNMK) OOHOXUNEHOTO NPOBO-
na pnamerpom 0,8...2 MM U NMHOM NpK-
mepHo 10 cM 3aunwaercs, obnyxuea-
€TCS U pa3pe3aeTcs Ha YETbIPE paBHbIe
yacTtu. Kaxpgasa 4acrb ckpyvmsaercs Ha

noaxoasLien onpaske B KONbLO C BRYT-
PEHHUM guameTpoM 2-3 MM (nog Wypyn
unu camopes) 1 nponaueaetcs. Mony-
4YMBLUMECS KONEYKM NpUnansarwTcs K yr-
naM KOpoGOYKH, Kak NOKa3aHO Ha PUCYH-
ke. [Ans ynobectea naiknm MOXHO ocTa-
BUTb Y CKDPYTOK KOHLbi NPOBONOKK OfK-
HOM 5-10 Mm.

BepxHaa kpbillika npuknagbiBaeTca K
60KOBbIM CTEHKAM (CO CTOPOHLI YCTaHOB-
NeHHbIX KONeyek), 1 B HEW pasMevaioT-
CA MecTa Nnoj OTBEPCTUSA HanpoTMB Ko-
neyek. 3aTeM Kpblillka CHUMaBTCSs, B
pa3MeYeHHbIX MECTaX CBEPNATCSH OTBEP-
ctua anametpom 3,5-4 mm.

B kopnyce pa3smevaiorca u npoaensi-
BAIOTCA OTBEPCTUS ANA BbikNOYaTENEN,
pa3bemos, coeUHNTENbHBIX MPOBOAOS,
WUHAMKATOPOB M Np.

K 60k0BbIM CTEHKaM C NpOTUBONONOX-
HOI QT KONeYeK CTOPOHbI NpunaveaeTcs
HUXXHAS Kpbilika. Ecnu ona takxe gon-
)Ha OblTb CLEMHOWM, KONEYKM Npunansa-
IOTCA 1 C ATOR CTOPOHbL.

Kopnyc ¢ BHeLUHEN CTOPOHbI 3a4uLLa-
etcs, 06e3XMpUBaAETCA U KPACUTCA HUT-
poaManbio Unn Apyroi GbICTPOCOXHY-
Lien kpackon (nakom). MoxHo obknentb
KOpnyc AeKopaTUBHON caMoKkneloLlencs
MIEHKOR UNWU NMPUMEHUTL UHblE CNOCO-
Obl OTAENKN.

Mnarta n gpyrne aNeMeHTbl ycTpoi-
cTBa NOMELLAIOTCA B KOPMYC U KPENATCH
B HYXXHbIX MecTax. [1ns 3Toro MoxHo uc-
NonNbL30BaTh KyCOYKN hONLrMpoBaHHOIO
marepvana unu npoeoga, npunasHHbe
K kopnycy. BHyTpeHHsAs donera cnyxur
3KpaHOM, OHa coeauHseTcs ¢ 0bum
NpOBOAOM CXEMBI.

Mposepsaerca paborocnocobHoCTL
cobpaHHOro ycrponcTtea, 1 NpUBMHYMBA-
€TCS BEPXHAN KPbILLKA,



A.TUTOB,

r.ToMmck.
E-mail: titov_aa@rk tusur.ru

LtinpokononocHele yeunutenu motu-
HOCTH UCTONbL3YIOTCS BO MHOMMX paano-
TexHuyecknux cucrtemax K Hum
npeabsBnsioTcs TpeboBaHUsA coxpaHe-
Hus paborocnocobHocT nNpu Hebna-
roNnpPUATHLIX BHELHWUX BO3AenCTBURX. B
cratbe NpUBEAEHO ONUCaHWEe TaKoro
ycunutens.

Cxema ycunurens npusegeHa Ha
puc.1 1 saensetcs mogudmkaumen ycr-
poictea, onucanHoro 8 [1]. Yeunurens
CcOoOepXunT:

- TPU NpenBapuUTeNbHbIX Kackaga Ha
TpaHsuctopax VT2, VTS5, VT7, Bknio-
YeHHbIX N0 cxeme ¢ 06LMM IMUTTEPOM,

- BbIXOQHOW Kackaj Ha TpaH3uCcTope
VT8, BKMIYEHHOM NO CXEME CO CRoxe-
HUEM HanpsixeHun [2];

- ynpasnsemslil ctabununsarop Ha-
npsXeHus Ha mukpocxeme DA1 1 TpaH-
aucrtope VT3,

~ CXEMY 3aLiUTbI OT paccornacosaHus
no Bbixogy Ha guopax VD5 n VDE6;

- TepMO3aLuTy Ha TEPMOPE3NCTOpE
R25,

-~ 3aUUTY OT NpEBbLIWEHNS HanpsXe-
HUS NUTaHKUs Ha ctabunutpore VD7.

Bce yeunurensHole kackagb! pabora-
10T B peXume knacca A ¢ UKCUpoBaH-
HOM paBouei TOUKON TOKM NOKOS TpaH-

YCUNMUTEJIb MOLLHOCTHU
AONANMA3OHA 30..1000 MIru

aucropos VT2, VT5, VT7, VT8 paBHbi
coorsetcrBeHHO 0,2; 0,35; 0,6 1 0,6 A.
YcraHoBKa 381@aHHbIX TOKOB NOKOS OCy-
ujectensevcs nogbopoM pes3nucropos
R6, R13 n R19. YBenuuerue conpotue-
NEeHNA 3TUX pe3ncTopoB NPUBOAUT K
yBENUYeHuo Tokos, M Haoboport. Cra-
Bunusauusa TOKOB NOKOS AOCTUraercs
NPUMEHEHUEM CXEeMbl aKTUBHOW KON-
nekTopHou Tepmoctabunusauum [3]. B
ycunutene npuMeHeHo nocnegosa-
TenbHOEe nuraHne npegOKOHEYHOrO U
OKOHEYHOro kackagos. JTO NO3BONMUNG
MUHUMU3NPOBATL ONMHY UENu, CBS3bI-
Bawuien konnektop VT7 ¢ aMUTTEPOM
VT8. HanpsxeHune Ha konnektope VT7,
paBHoe 12 B, yctaHasnusaetcs nogbo-
pom R22.

B nepsom kackage ycunutens npu-

MEHEHa KOpPeKTUpYoLas uenb nNATo-
ro nopsiaxa [4], npy 3ToM O4HUM K13 3ne-
MEHTOB KOPPEKTMPYIOLLEN LENU sBNs-
eTCs MHOYKTUBHAs COCTaBnsowias
BXOAHOrO MMnegaHca TpaHaucropa [5].
YkasaHHas uenb uUcnonb3yercs Ans
noACTPONKU aMNAUTYQHO-4aCTOTHON
xapaxrepuctukm (A4X) ycunurtens noc-
Ne ero nokackagHoOW HacTponku. B npo-
MEXYTOUHbIX Kackadax UCnonL3oBaHb!
KOPPEKTUPYIOLIME Lienn TPETLEro no-
psaka [6].

BbixogHOR kackad Ha TpaHaucTope
KT9486 BbinonHeH no cxeme c obwen
6ason. KoacdcduruneHTt ycuneHus no
HanpsxeHuw — 2,5. 3agaHHbl k0ad-
ULMEHT YCUNEHUS ycTaHaBnnBaeTcs
COOTBETCTBYIOLUM BLIGOPOM €MKOCTH
C17 [2].

OcHOBHble XapaKTepucTUKuU ycunutens
MakcumanbHas BbIxo4Has MOWHOCTL, BT, He MeHee 3
Monoca pabounx yacrot, MI'y, 30..1000
HepaBHoMepHOCTb AYX, ab +2
Koadhduyment yecunenus, ob 27
ConpotueneHune reHeparopa u Harpysku, Om 50
MNorpebnsaembin Tok, A 1,8
HanpsokeHue nutanus, B 30
[abapuTHble pa3mepbl, MM 105x100x30
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Ynpasnsemstin ctabusmsatop Hanps-
XeHusi Ha Mukpocxeme DA1 1 TpaHau-
crope VT3 ncnonbayetcs ans asroma-
TUYECKOW perynupoBKUA YCUNEHUs npu
cpabaTbiBaHWM OQHON N3 CXEM 3aLLMUTHI.

CxeMma 3all1Thl OT paccorfiacoBaHus
no BbIXOAY NPENATCTBYET BbIropaHwuio
BbIXOAHbIX TpaH3aucTopos VT7 u VT8
npu pabote Ha HecornacoBaHHy Ha-
rpy3ky. OHa COCTOWUT U3 faTunka BbIXoOA-
HOro HanpsxeHus Ha aenutene R27-

R28 n guone VD5 1 gatunka BbIXOAHO-
ro Toka Ha TpaHccopmarope T1u guo-
e VDB [7]. Npu npoTekaHnn BoixogHo-
ro BbICOKQUaCTOTHOrO TOKA, B CEepaevd-
HUKe TpaHchopmatopa obpasyeTcs
MarHUTHoe rnone, B pe3ynsrare Yero Ha
KOHUax BTOopuM4HON oBMOTKM HaBoauUT-
ca BbicokovacrotHas IC, nponopuu-
OHanbHasA NpoTekaweMy Toky. Hanps-
XeHuWe, CHUMaemoe ¢ 0bMoTkN, getek-
Tupyetca guopom VDG [8]. BropuuHas

obMoTka TpaHCcdopMaTopa CodepXuT
5...7 BuTkoB nposopga £0,5...0,8 mm. B
KayecTBe CepAedyHWKa UCNoNb3oBaHoO
depputosoe konsuo M100HH 10x6x3.
Llenouka L6-R34 BbipaBHUBAET ko3d-
h1LUMEHT nepeaayn gaTunka Toka B no-
noce pabounx 4acToT ycunuTens.

[Mpn paBote Ha Harpy3ky 50 Om paT-
YUK BbIXOOHOTO HANPAXEHNS U TOKA Bbl-
[DAK0T OMHAKOBbIE HANPSXEHNs, Nponop-
LMoHasbHble BbIxoAHOMY curHany. Ipu
pabote Ha Harpyaky Bonee 50 Om cur-
Han ynpaeneHns opMUpyeTCs gaTuu-
KOM BbIXOAHOTQ HanpsiXeHWs, MeHee
50 OM — garumnkom BbixogHoro Toka. [o-
3TOMY NpKU NpaBuibHOW HACTPORKe Cxe-
Mbi 3aLUMTLI YCUIIUTEND NO3BOSIAET NOSTy-
UYATL HA BbLICOKOOMHOW Harpyske BbIX0g-
HOE HanpsixXeHne, paBHOE MaKCUMastbHO-
My HanpsixeHuo Ha Harpyake 50 Om. Ha
HU3KOOMHOW Harpyske BbIXOQHOW TOK
paBeH MaKcUMansHOMy TOKY Ha Harpys-
ke 50 OM. YpoBseHb cpabaTtbiBaHus cxe-
Mbl 3allMTbl OT paccornacoBaHus no
BbIXOZY YCTaHaBnMBaeTcs BbIGOpOM HO-
MuHana R29. 3aropaHue ceetoanona
VD1 cBupetesibcTByeT O Neperpyake
YCUNUTENS MO BbIXOAY.

CpabaTblBaHne cxeMbl TEPMO3ALLUTL)
Npu Neperpese yCUSIMTESsi NPUBOANUT K
YMEHbLLIEHUI0 A0 HYNS HanpsXeHus
NUTAaHWST BXOOHbLIX Kackaaos M 3aropa-
Huio ceetoguopa VD1. Temnepatypa
cpabarbiBaHnsa TEPMO3aLLNUTLI yCTaHaB-
nusaetcsa Bbibopom HomMHana R23.
AHanoruyHsim obpasom pabotaer 3a-
LLMTa U NPU NPEeBbILIEHUN HaNPAXEHUS
nutanus (31,5 B).

KOHCTpyKTUBHO yCcUnUTeNb pasme-
LieH Ha nevyaTHow nnate pasmepamu
95x90 MM, M3roTaBNMBAEMOWN U3 OBY-
CTOPOHHEro honbMpoBaHHOro CTeK10-
TEKCTonMTa TonwuHon 2,5...3 mm. Yep-
TEX NevaTHoON nnarbl NpUBeaeH Ha pUc.2,
a pacnonoxeHue 3INemMeHTOB — Ha
puc.3. NyHKTUPHBIMU IMHWSIMK Ha pUC.2
0603Ha4eHb MeCTa MeTanNIM3aunm Top-
uos, 4To MoxXeT BbITb CAenaHo ¢ NoMo-
LWblo MenHoi chostbrin, KoTopasi npunan-
BaETCH K HUXXHEWN N BEepXHEeWn yacTam nna-
Tel. MeTannuaauns Heobxognma ans yc-
TPaHEeHWs NapasuTHbIX Pe30HAHCOB U
323eMITEHUS HYXHbIX y4aCTKOB neuvat-
HOW nnatbl. Ons kpensieHns nnatbl K
OCHOBAHMUIO yCUNIUTENA Ha ee Kpasx
NPenyCMOTpEHbI YETbIpe OTBEPCTHUS.

Bce TpaHaucTopbl ycunurtens kpenar-
Cs K OCHOBAHMWIO C UCMNOMb30BaHUEM
TENNONpoBOASLEN NACTbl, @ Mexay
TpaHauctopom VT3 1 ocHoBaHWEM yC-
TaHaBNMBaeTCsa CMa3aHHas nacron
cniofasiHaa npoknagka,. 370 Heobxoau-
MO 475 M30NsUAN Konnektopa oT 06-
LLeW LWWHLI NPU OA4HOBPEMEHHOM COXpa-



HeHUKn xopoiwen Tennootgauv. Ocobo
crnefyet OCTaHOBUTLCS Ha KpenseHun
TpaH3anuctopa VT8. TpaHsuctop KT9486
npeaHasHadveH ans paboTbl ¢ 3a3eM-
neHHown 6ason. OgHako B AaHHOM Cry-
vyae Mexgy 6ason n obwen WKUHOK
BKntoueH KoHpgeHcatop C17. finga oTteo-
Aa Tensia oT TpaH3ucTopa MexXady HUM
M OCHOBaHWEM yCTaHaB/IMBaeTCH Kepa-
MUyeckas noanoxka tonwuHon 1 M.
Kpennenue tpaHaucropa VT8 ocylie-
CTBNAETCHA C NOMOLbK BUHTOB, Ha KO-
Topble HAAETbl U30NMPYioLLMe LWalnGbl 1
“kemBpuxun”, Nepep BBepTbIBaHUEM Kpe-
MEXHbIX BUHTOB NOA OAWH U3 HUX nofd-
Knagsisaercs nonocka menHon donb-
rM ¢ orgepcrnem ans euHta. K aron
nonocke B fanbHeWWwem npunansaet-
Cs BbIBOA, KaTylkn MHOyKTMBHOCTU L4
n kongeHcartop C17, obecneunsatoLini
HaCTPONKy ycunuTens Ha makcumanb-
HY!0 BbIXOAHYK MoLwHOCTL. [pu c6op-
Ke ycunutens cnegyer MUHUMU3UpPO-
BaTb OANMHY LENU, CBA3bIBAIOLIEN KO-
nektop VT7 ¢ amutrepom VT8. 3to
obycnoBneHo TeM, YTo Hanu4ne UHOYyK-
TUBHOW COCTaBnsloLEN B ykazaHHON
yenn NpUBOANT K HEMOMHOMY CrioXe-
HUIO CUrHaNbHbLIX HANPSXXEHUIA, oTAaBa-
eMbiX 3TUMU TpaHauctopamu. B atom
cnyyae notepu BbIXOAHON MOLLHOCTH B
obnacru BepxHUX YacToT NONOCH Npo-
NyCKaHUA ycuUnuTens MoryT focturaTe
3HaYUTENbHOW BENUYUHBI.

Hactpoika ycunutens CoCToUT U3
crneyioLinx aTanos.

1. Mop6opoM HOMUHANOB PE3UCTO-
pos R6, R13 u R19 ycraHaenueatoTcs
TOKW nokos TpaHaucropos VT2, VTS5,
VT7, VT8, 1 0oQHOBPEMEHHO PE3UCTO-
poM R22 ycraHaBnuBaercs Hanpsxe-
Hue 12 B Ha konnektope VT7.

2. B pexxume mManoro curHana npous-
BOAMUTCH NokackagHas HacTponka A4X

yeustuTesns. [1na atoro 8 Ka4ectee Ha-
rpysku TpaHanctopa VT2 4yepes pasge-
NUTenbHbIN KOHAEHCATOP NoAKIo4aeT-
cs pesuctop 50 OM. MNopBopom katyiu-
KM MHOYKTUBHOCTU L1 nocTuraercsa pas-
HoMepHasa AYX kackaga B obnactu
HUXXHUX U CPEAHUX 4acToT Nonock! npo-
nyckaHus. Nopnbopom eMKOCTU KOHOEH-
caTtopa C2 BbipaBHuBaeTcs AYX B 06-
nacTu BEPXHUX 4acTOT NOMOCH Nponyc-
kaHus, Ecnu atoro He yaaercs 0ocThyb,
yMeHbllaetcs emkocts C1, U HacTpoi-
Ka NoBTOPSIETCS.

3. K nepsomy kackagy noakniodaer-
€A BTOPOW, 1 C NOMOLLbIO KOHAEHcaTO-
pa C7 BbipaBHuBaetca AYX OByx kac-
Kagjos, U Tak fanee.

4. Ocyuwectansercs noacrponka A4X
BCEro yCUUTens C NoMoLibio BXogHOW
KOppPEKTUPYIOLLEN LIENK.

5. Mocne copmupoBaHusa A4X ycu-
NMTENs B PEXUME Manoro CurHana npo-
BEPAETCS MaKCuMmanbHas BbIXoaHas
MOLLHOCTb B nonoce pabounx 4acToT U
BbipaBHuUBaercs nogbopom C17.

6. Bapbupys B HeGonblUUX Npegenax
TOKW MOKOS TPaH3UCTOPOB, HaxoaaT
3Ha4eHus, npu kotopsix KMNA ycunure-
NS MakCUMarneH.

7. HactpauBaiorca cxembl 3aLiUThI.
He BBOAS pesnctop R29, nsmeHeHvem
HoMUHanoB R28, L6 u R34 (no otgens-
HOCTHW) HAaCTpanBaloTCs AaTuUMKN BbIXOA-
HOTo HanpsXeHUs U Toka Takum obpa-
30M, yTO6bl Ha Harpyake 50 OM OHU Bbi-
Aasanu oauHaKoBbie HaNPsXXeHUs, Mpo-
nopuyMoHanbHble BbIXOQHOMY CUrHany.
3atem nopbupaercs conpotusBneHue
R29, npn KoTOpoMm B pexume maKkcu-
MarnbHOW BLIXOOHOW MOLHOCTU HauUHa-
erca cnaboe cBeueHune cBeToaunoda
VD1. Beibopom HomunHana R23 ycra-
HaBnuBaeTcst TeMnepatypa cpabartbiBa-
HUSA CXeMbl TEpMO3alLnTbI.

8. MNocreneHHo ysenuuusas Hanps-
KeHue nutaHus, ybexaalTcs B TOM,
41O NPU HanpsikeHun 31...32 B sbixoa-
Has MOLHOGTb YCUSTUTENSA yMeHblUaeT-
cs B 20...40 pa3. 37o cBMaerenncTBYyET
o cpabatblBaHUM 3aLLMTHI OT NpeBblile-
HUS HaNpsXXeHUs MUTaHUS.

Nurepatypa

1. Anekceesckun 0.0. n gp Ceepxwu-
POKOMOMOCHbIE NMHENHBLIE YCUMTUTENN
MowHocTu. — Mprnbopbl U TEXHNUKA 3KCne-
pumenTa, 1991, N2, C.109

2 TutoB AA, Unblowenko B H. Tpak-
3UCTOPHbBIE YCUITUTEN MOWHOCTH C NOBbI-
LWEHHbIMW 3HEPIETUYECKUMI XapaKTepuc-
TUkamn. — Tomck: U3n-s0 MOA CO PAH,
2004.

3. TutoB A A. Pacyer CxeMbl aKTUBHOMN
KOMMeKTopHon TepMmocTabunmaauymmn 1 ee
NUCNOMb3OBAHWE B YCUITUTENAX C aBTOMa-
TUYECKON pErynupoBKoi noTpebnsemoro
ToKa. — JnekTporHas TexHuka. Cep. CBY-
Texhuka, 2001, N2, C 26.

4. TutoB A.A. NapaMeTpuyeckunin cuHTe3
LLIMPOKOMOMOCHbBIX YCUITUTENbHbIX CTyMe-
Hel ¢ 3anaHHbIM HaKIMOHOM aMANRUTYRHO-
4acToTHONM xapakrepuctnku — WU3Bectusa
By3oB Cep. Paauoanekrponuka, 2002,
N10, C.286.

5. TutoB A A, ba6ak NN.W, HepkawuH
M B Pacuet MexkackagHon cornacyowen
LEeNK TPaH3NCTOPHOro NONIOCOBOIO YCUIn-
Tens MOLHOCTU. — OMEKTPOHHAs TEXHU-
ka. Cep. CBY-texHuka. Bein.1, 2000 C.46.

6. TutoB A.A Mapamerpudecknii cuHTe3
MEXKacKaaHON KOppEeKTupylLen uenu
CBEPXLUMPOKOMONOCHOIO YCUITUTENS MOLLL-
Hoctu. — U3eectua By3os. Cep. Onekrpo-
HuKka, 2002, N6, C 81.

7. TutoB A.A BKOHOMWYHbIA CBEPXLLIK-
POKONOMOCHLIA YCUNUTENb MOWHOCTA. —
Pagunoamarop, 2003, N8, C.53

8. Tutos A A, Unblowerko B.H. LLupo-
KOMOMOCHbLIN [aTYNK BbICOKOYACTOTHOro
ToKa. — CBWAETENbCTBO Ha MOMNE3HYIO
moaens N32883 Poccuitickoro areHTcTea
110 NaTeHTaM ¥ TOBapHbIM 3Hakam. Ony6n.
27 09.2003, bron N27
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OB6iuenssecTHasn cxema napannens-
HOW oTpuuatensHown obpaTHoW cBsi3n
Nno HanpsXeHUo, UCnons3yemas Ans
paboTbl C onepaunoHHbLIMU yCUnutens-
MU, npusegeHa Ha puc.1 [Ana Takon
CXeMbi

K,=Re
R1

WHorpa BCcTpevaloTcs cnyyawn, Koraa
Tpebyetcs oueHb Bonbluoi koadhuum-
€HT YCUIIEHUS, BbICOKOE BXOOHOE CO-
, POTUBIIEHWE NO UHBEPTUPYIOLIEMY

E.CONOOOBHUKOB,

r.KpacHopap.
mga Oy

BXOZY MK To U gpyroe smecte. [lpu
3TOM BENMUYUHA conpoTueneHus R2 cra-
HOBUTCA 4Ype3dBbi4aWHO Bonblion, n
TPYAHO HaNTU COOTBETCTBYIOLINNA pesn-
ctop B rakom cnyyae MoxHO wucnonb-
30BaTbh APYFYHO CXEMY LIENK oTpULaTens-
Hon obpatHoi cesa3u (pUc.2). [ina sTon
CXEeMbt

Roc axs —.R2+R3+-RLR4—R§.

CxeMy MOXHO HTEPMPEeTUPOBaTh KakK
BKNOYEHWE Ha BbiXode onepauvoHHOro

-
Puc. 1 R2

R1

ycunutens fenutens HanpsbkeHws R3-
R4 wnu Kak oTBETBNEHWE YaCcTHU TOKa
obpaTHOM cBA3N Yepe3 pesuctop R4
Ha 3emst0. OHa MOXET UCnomnb3oBatb-
Cs1 KaK C MHBEPTUPYIOLLUM, TaK U C He-
WHBEPTUPYIOLLIMM BKITIOYEHUEM Onepa-
UMOHHOTO ycunurens.




B.®EAOPOB,

r.Jlnneyk.
E-mait: connectiv@yandex.ru

JTEKOMIEP SECAM TDABS30

WnrerpanbHan mukpocxema TDA3530
npeaHa3naveHa Ass AEKOAepoB CUrHa-
nos useTHOCTU cuctemet SECAM um ot-
HOCUTCS K iekofiepam 3-ro NoKosieHUs .
TDA3530 ucnosbayercs B kBaaunapan-
nenbHbIX ABYXCTAaHAAPTHLIX fAeKoAepax
PAL\SECAM coemectHo ¢ UMC
TDA3510. INo cy6bEKTUBHBIM OLeHKaMm
KavecTBO AEKOAMpOBAHUS curHana
SECAM faHHON MUKPOCXeMOW Haxo-
AnTCA Ha BTOPOM MecTe nocne Aeko-
nepa K224XK3, paapaboTaHHOro Hekor-
Aa B CCCP (ougeHka “xopowo” no 5-6an-
SibHOW Wwkane). bnnskum aHastorom
TDA3530 sersietcs K174XA31, Bbinyc-
Kaemas Ha TeppuTopumn cTpaH CHI. Ka-
YecTBO nocneaHen He yctynaer up-
MEHHOMY NMPOTOTUNY, LiBeTonepeaaya
OEeKOANPYEMOro curHasia siBnsiercs
BMosfHe yAOBNETBOPUTENBLHON, U Noce-
My BMOMHE BO3MOXHO NpUMEHeHUe
K174XA31 B KOHCTpYMpYyeMbIx filekope-
pax.

Dekofiep hyHkumoHupyeT npu nofia-
Ye Ha ero BXof curHana uBeTOROW Co-
CTaBAsOLLEN, BLIQENEHHOTO U3 NOMHO-

ro TB-curHana (o6bI4HO UCNosib3yeTcs
¢uneTp € konokonoobpasHon AYX Tuna
“knew” ans komneHcaumn BY-npeppic-
KaXeHUK, BBOAMMBIX Ha nepefalomnx
CTYOMSX), @ TakXe TPexypOBHEBbIX
cTpobupytowmnx nmnynbcoe SSC (Super
Sand Castle). Ha Bbixone MukpocxeMmet
hopMUpYIOTCH LIBETOPA3HOCTHLIE CUT-
Hasbi OTPUUATENLHOW NOSIRPHOCTM:
KpacHbtit -(R-Y) 1 cnnimn -(B-Y).

MMC TDA3530 cogepxuT B cBOEM
coctaBe TpM 3aKkOHYEHHbLIX Yy3na
(pnc.1). MNepebilt y3est coCcTOMT U3 yeu-
nurtens curHana ueertHoctu ¢ APY, or-
paHUuYUTESNEN CUrHanNa LBETHOCTU Npsi-
MOro 1 3afiepXXaHHOT0 CUrHaroB u kac-
Kaf0B COMflacoBaHUS € yNbTPA3BYKOROM
nuHnen 3agepxku (YN3) DLA1.

Bropon y3en conepXut cxemy Buige-
NneHus BCNbilLkK, cTpobupyembii haso-
Bblil fleTexkTop (koMnaparop), ugeHTu-
dukaTop cuctemsi SECAM u fleTexTop
curhasna SSC. B ceoto ouepefib, MaeH-
TUhMKaTop COCTOUT U3 CUMMETPUYHO-
ro TpuUrrepa, ynpaensiowero KoMMmyTa-
TOPOM, AEMORYSINTOPA NONYCTPOYHOW

4acToThl U Tpex TPUITEPOB (KoppekTu-
pytoLiero, BKIOYEHUs 1 BrOKMpOBKH).

B cocraB Tpetbero yasa BXOQAT KOM-
MyTaTop M LBa 4AcTOTHbIX AeTeKTopa
LiBETOPa3HOCTHBIX CUrHarnoB.

MMC BbinyckaeTcs B 28-BbIBOAHOM
kopnyce DIP (Dual in Plastic), ee oc-
HOBHBLIE 3fIEKTpPUYECKNE napameTpbl
npveeaeHb B Tabn.1 n 2.

BxogHon curHasn LBeTHoCTH nocTyna-
er uepes BuiBog 28 UMC, k koTopomy
noakniouen hmnitp “krew’”, Ha perynm-
pyembivi BycbepHeii yeunurerns, Bxoas-
wmn e cuctemy APY. Konaencatop C1
NPenaTCTBYET NPOXOXOEHUIO Ha BXOA
MMC nocTosiHHOM COCTaBMsioLen Bu-
feocurHarna, a peactop R1 ymeHblua-
eT aobpoTHocTb MHAYKTHBHOCTK L1.
Yeunurens ynpaBnsieTCa HanpshXeHu-
€M, KOTOpOE BbifIENSETCA AETEKTOPOM
APY, naMepsioLM aMnsmTyay BXO4HO-
ro curHana ueetHoctu. Cuctema APY
obecneunsaeT Ha €€ BLIXOAE NOCTORH-
Hbll ypOBEHb CUIHana LBETHOCTU NpM
ero uameHeHuu Ha exofie MMC 8 npe-
penax or 10 go 230 mB.

Nocne cxembl APY ctabunmanpoeat-
HbI N0 aMNNUTYAE CUrHan LUBETHOCTH
creayeT B kaHanbl NpPsSMOro u 3agep-
XaHHOrO CUrHanoB, a Taioke Ha cxemy
BblAESIEHNS BCMBILLKM M CTPpOBupyemMbin
¢aszoebin Aetextop. B kaHane npsmo-
ro cUrHana LBevoBasi cocrassisiowas
Yyepe3a BHelHUe anemeHThl C8, C9 u
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R12 nocrtynaet Ha orpanHuuuTerib, KO-
TOpbI OrPaHUYUBAET aMMNUTYAY NOCTY-
nawwiero Ha Hero curHasta. B kanarne l,
3aflepXXaHHoro CcurHana UBETOBas Co- Orpar DA1 TDA3530
cTasssiolas HenocpeacTeeHHo ¢ APY R wirens »
NOCTYNAET Ha YCUNUTENb, KOMMNEHCUPY-

owmn 3atyxaHmne B DL1, v perynstop
YPOBHA MOCTOSIHHOW COcTaBnsioLlen
Mocneanun yctaHaenmeaeT Ha BbIBOAE
26 HanpshxkeHue 8 B B pexume SECAM
n 4 B B ero orcytctere 370 no3eonsiet
ucnonb3oBaTk onuckiaemyto UMC B
KBasvnapasifienbHbiX Aekoaepax useT-
HOCTM COBMECTHO C MUKPOCXEMaMM,
JEKOAUPYIOLLMMU CcUTHaslbi LBETHOCTU
Apyrux cuctem v paboratowmx c obuien
SIHMEN 3afiepXkn (PUc.2).
3apepaHHbIN curHars nogaercs Je-
pe3 DL1 (epemsi 3apiepxku — npubnu-
autenbHO 64 MKC) Ha orpaHn4uTEND 33-
AepxaHHoro curHasna. Orpanvuutesin
Heobxoanmbl Ans yCTpaHeHUs napasut-
HOW aMMiMTYOHON MOaynsiLMK curHana
LIBETHOCTH, BO3HMKAtOLLEN 06biuHo B pe-
3ynbrare UCNoNb3oBaHMR HEKaYyecTBEH-
HbiX KQHanoe nepefavun TB-nporpamm

CwurHan usetHoctm ¢ APY nepepaert-
csi Ha cTpobupyemeilt ha3oBbI geTek-
TOp U CXEMy BblfiefleHns BCNbIWeEK.
Benbilwka npefcTaesnsier cobon naker
HeMoaynupoBaHHbIX kosteGanni LeeTo-
BbiIX NogHecywmx (4,406 My B “kpac-
HOW™ M 4,25 My B “cuHeil” cTpoke) u
npeaHasHaveHa aJ1s NpaBuSILHOMO fe-
KOOAMPOBAHUSA LIBETOBOTO CcUrHana.

Cxema BblieneHnsi BCNbilWKK 1 ¢haso-
Bbifl IETEKTOp CTPOOMPYIOTCS UMIYSib-
CaMM BCMbIlLKK, BbIAENAEMbIMU AETEK-
TopoM SSC 13 TpexypoBHEBOIO CTpO-
GupyIoLLEro UMNYFILCA, NPUXOASALLENO OT
cooTBeTCTRYOLEro hopMMpoBaTens Ha
sbieog 23 UMC (puc.1).

CnegyeTt OTMETUTb, YTO M3HAYASBHO
cucrema SECAM He npegycmarpuea-
5la BO3MOXHOCTU nepefiayn BCrbILLeK,
T.€. 3a/iHNe NNoLLaZikv CTPOYHbIX raca-
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WKMX MMNynecor Buiiin ceobogHbiMu.
CuHxpoHM3auus ocyllecTerisfiack ny-
TEM Nepefayn BO BPEMS KafpOBbIX
MMMYJSibCOB ralleHnst TpaneumeBraHbIX
MMNyNbcoB B 7...15 cTpokax HEYETHbIX
nonen n B 320...328 crpokax 4YeTHbixX
nonemn. Mo pekomergaymm MKKP (ans
MCNOJIb30BAHNS TESIETEKCTa) CUrHanb!
KaLpOBOIo ONo3HaBaHWUsI UCKMIOYEHB! U3
TB-curHana, xoTs OHM K NpoponXaloT
thopmupoBarbCcs ycrapeswinm obopy-
Aosannem tenectyaun. OgHako Bce
SECAM-kogepbl nepepawowmx TB-
CTaHUMN hopMUPYIOT B HacTosiulee
BpeMsl CUrHastbi CTPOYHOWN LUBETOBOWM
CUHXPOHU3aLMUN, YTO AaeT BO3IMOX-
HOCTb MOSTHOLEHHOTO MCNOMB30BAHUSA
NMC, nofoBHbIX onUcLIBAEMOMN.
MpsmMon n 3apepXaHHbi CUrHastbI
noJalTCs Ha KOMMYTaTop, Ha BbiXoAe
KOTOpOro BOCCTAHaBIMBAIOTCH LBETO-
pa3sHOCTHbIe CUrHanbl B KaXaow cTpo-
ke. KomMmyTaTtop ynpaensercs CMMMET-
PUYHBIM TPUITEPOM, KOTOPLIA, B CBOO
ouepefb, 3anyCcKaeTcs MMNynNbLCamM,
cdopmupyembiMn fietextopom SSC. C
BbiXOfa KOMMYTaTOpa CUrHanbi NocTy-
NapT Ha COOTBETCTBYIOLLNE 4aCTOTHbIE

nerextopsl curHasioB R-Y u B-Y. K Hum
NOAKMNIOUEHbI BHELWHWEe dha3ospaila-
TenbHbIe KOHTYpLL. B MoMeHT geicTeuns
uMmnynbcos obpaTHOro xoga no Kagpam
¥ cTpokam (BbigensoTcs OETEKTOPOM
SSC) yacToTHBIE A4ETEKTOPLI BBIKIIOYa-
totes. PeaynisTupytolwme yBeTopasHoc-
THbI€ CUIHankbl Nocrie KOMNEHCAaTopoR
HY-npeaeickaxeHuin R8-C22-C23 n
R11-C28-C29 vyepes bycdepHbie ycunu-
Teri noaawTcs Ha sbixog UMC (BbiBO-
ast 15 n 17).

MNpu pgekofimpoBaHuUM cUrHasos
SECAM Ha BbiBogax 15,17, a Takke Ha
BbIBOJiE 26 NpUCYyTCTBYET NOCTOSIHHAsA
cocTassisiowas 8 B (npu orcytcTBum
curdana SECAM nanpsbkeHue nagaet
fo 4 B). 31o no3sonsier napasinensHo ¢
MMC TDA3530 ucnonb3oeats MUKpOCXe-
My flekofiepa PAL TDA3510 c obuwen
Y13 1 Harpy3koW, NOCKOSIbKY BbIXOOHLIE
TpaHaucTopbl aTMx MMC npu coeanHeHum
OQHOUMEHHbIX BLIXOA0B 06pasytoT and-
thepeHumansHbie Napel, U paboTatoLlasn
UMC Bnokupyet HepaboTalLuylo.

N5 BKNIOYEHUA peXeKTOpHBIX hnnb-
TPOB, HACTPOEHHLIX Ha NogHecywme
SECAM, ucnone3ayetcs Bbieog 7 UMC.



B pexume SECAM Ha HeMm npucyTcTBy-
eT HanpskeHue, bnuakoe K Hanpsxe-
HWIO NUTaHWs, a B cnydae npuema TB-
CUrHanoB WMHbIX CUCTEM OHO CHMXaeT-
capgo0

B akrtuBHOW 4YacTh CTpokU nogHecy-
was, npoMogynuposaHHas nonesHbM
curnanom SECAM no yactore, Moxer
NPUHUMATL 3HAYEHUs, OTNIMYHbLIE OT
HOMUHanbHbIX YacTtor [lostomy gns
CUHXpOHW3aLMKW nekofiepa Ha 3afHeN
nnowagke CTPOYHOro racswero Um-
nynsca nomewator 9-10 konebaHnin
HeEMOAYNUPOBAHHOW NoaHecylten
(“senbiwka”) OHU BbIGENAIOTCA CXEMON
BblOENEeHUs BCMbIWKN U3 UCXOOHOTO
CUrHana LBETHOCTHU, NpUXOAALLErD C
cucremMbl APY, 1 13 3T0r0 e curHana,
nogasaemoro Ha Bbieog 5 UMC uepes
thasospawarens C11-C14-C15-L4
daszosblit AeTekTop ABNAETCA CTpobu-
pyemeiM, Tk OH paboraer Tonbko B
MOMEeHT nepefadn HeMogynMpoBaHHON
nogHecywen Ha seixoge thaszosoro
AeTekTopa B pexuMme npuema curHana
SECAM npucyTCcTBYIOT UMNYNbLCLI NONy-
CTPOYHOMN 4acTOThl

[ns BKMIOYEHUS BbIXOAHbIX Y3NOB B
pexume SECAM, a Takke gns Koppek-
UMK hasbl NEPEKNIOYEHUS CUMMET pUY-
HOro TpUrrepa UCnosnbayloT AeMoayns-
TOp NONYCTPOYHON YacToThl U Tpu Jo-
NONHUTENLHBIX TpUrrepa

Ans koppekunn paboTbl cUMMETpUY-
HOro TpUrrepa ero curHan cpasHUMBaeT-
Cs C MONYCTPOYHOW YacTOTON, Npuxoas-
el c pa3oBOro feTekTopa, B AeMoay-
naTope nonycrTpoyHon yactotbl Ecnu
ux chasbl COBNAAAIOT, HA BbIXOAE AEMO-
Aynatopa — UMMNYNbCbl OTpULIETENBHON
nonspHoctu (pasa npasmnsHas) Ecnn
¢asbl He cosnapatloT, Ha Bbixoae —
MUMMyNbChl MONOXUTENBLHON NONSIpHOC-
™ (chasa HenpasuneHass) Bo BTopom
cnydae koHpeHcatop C12 sapsxaercs
[0 ypoBHS, NpK KoTopoMm cpabartbisaer
KoppekTupytowunn Tpurrep MocnegHun
NyTEM BO3AENCTBUS HA CUMMET PUYHBIN
TPWUITEP BOCCTAHaB/IMBAET €ro Npasuilb-
Hyt0 (hasy NepekntoyeHus

Ecnu Ha Bbixoge aerektopa nony-
CTPOYHOW 4YAacTOTbl NPUCYTCTBYIOT UM-
NynbCbl OTPULATENLHOW NONSPHOCTY,
HanpsokeHue Ha C12 pesko yMeHbLIa-
eTcs, U Npu HEKOTOpOM ypoBsHe cpaba-
ThiBAET TPUITep BKIOYEHUs, ycTaHab-
nueas Ha sbisofe 7 UMC HanpsixeHue,
HeobxognMMoe ANs BKOYEHUS pexek-
TOPHbIX (hUNLTPOB B KaHane sipKoCTU K
Bnokupoeku pexkopepa PAL Tpurrep
BK/OYEHUS TaKkKe ynpasnseTt peryns-
TOpPOM YpOBHS MOCTOSHHOW cocTasns-
OLLe, yBENUYNBAS HaNpsiKEHWe Ha

sblBoge 26 UMC po 8 B B pexume npu-
ema curHana SECAM

Tpurrep BKNIOYEHUS Nepeknovyaer
Tpurrep 6rnokMpoBkK C 3aflEPXKKON, 3a-
BUcsalen or HomuHanoe R15 u C16
3apepxka Heobxoguma gns ycrpaHe-
HWS 3aMETHOCTW NepexonHbIX npowyec-
coB npu kommyTtauun gekopepa [lpu
3TOM OTKPbIBAKOTCS BbIXOLHbLIE Kackabl
curHanos R-Y u B-Y

B orcyTcTBMe curHana LBETHOCTU Ha-
npsxeHne Ha C12 Boapacrtaert, npu
3TOM NepekNoYaeTcs TpUrrep BKkOYe-
HWs, Bo3BpaLlas Tpurrep 6nokMposku B
ncxogHoe COCTOsHUE (HanpsiKeHWe Ha
BbIBOAE 26 NpU 3TOM yMeHbLUaeTcs Ao
4 B) MocnegHuin Tpurrep 6nokupyet
NPOXoXAEHUE Kaknx-nnbo curHanoe Ha
sbixog UMC

[ns Hactpoiku nekogepa Heobxogu-

MO NMoaKNoYMTL ocuunnorpad K BbiBO-
oy 28 UMC Tlopas Ha Bxon aekopepa
curHan useroebix nonoc SECAM, spa-
weHnem cepgednnka L1 pgobusaiorcsa
MUHUManNbLHOW aMnNAMTYOHOW MOAyns-
L1Kn curHana usetHocTn Bpawas cep-
JedHuK L4, pobusatloTcs YeTKoro BkNio-
yeHus gekogepa KoHTponupys curHa-
nel R-Y u B-Y Ha BeIxoge aekogepa,
perynuposkon L4 u LS pobusatorcs B
3TUX CUrHaslax CoBMafeHUss ypoBHeN
Henoi nonockl U racsiliero MnNynsca
MpK KOHCTPYMpPOBAHUU PA3NUYHBLIX
ycrpoicts Ha MMC TDA3510 cneayer
ynenute ocoboe BHUMaHWe YJI3 un ee
anemeHTam obesskn Pexum SECAM
MOXET He BKII0YATLCSA NPU HECOOTBET-
CTBUA ypoOBHEN NMNOWAK[OK U UX ONKU-
TENbHOCTU, @ Takxke umnynbca SSC
npegensHo AONYCTUMBIM 3HAYEHUAM

I\HTEHHBI BEPTUKANBHOM
NONSAPU3ALIMU

PapunosonHel, Ha kotopbiXx kK Ham B
OOM NPUNETAOT TENEBU3NOHHLIE CUTHa-
nbl, npeacrasnsiot cobon anexTpuyec-
KYt0 U MarHUTHY0 CocTaBnstoLLMe anek-
TPOMarHMTHOro nons, koropsle obosHa-
vatotcs sekTopamu E n H Tlonsapuaa-
uus uUanydaembix pafMoBONH onpene-
nsetcs NoNoXeHUeM nepeaatoLLen aH-
TEHHbl OTHOCUTENbLHO MOBEPXHOCTU
3eMnu HanpasneHue 3neKTpUYECKUX
CUNOBLIX NUHUA 3NEeKTPOMarHUTHOro
nons (sextop E) coenagaer c Hanpas-
NeHneM Toka B NepeaatoLLen aHTeHHe

B csobonHoMm npoctpaHcTee BUAbI
nonspu3ayun pasHoueHHbl B ycnosu-
AX rOpOACKON 3actpoiku, usobunyio-
LLteW BEepTUKaNbHLIMKU OTpaxaloLwumMm
obbektaMi (CTeHbl 3nanuin, Merannu-

Mepenatolwan
aHTeHHa

mi

BepTukanbHo
NonApu3osaHHas
BOMHA

Fopu3aoHTanbHo
nonsipuaoBaHHas
BOJSTHA

Mpuemnas
aHTeHHa

B.MACELUKWHA,

rMuHck

yeckue U xenesoberoHHble cTtonbel,
BOAOCTOYHbIE TPYBbt U Np ), cUrHansl ¢
ropu3oHTanNbHOWM nonspusaynen npe-
TEpnesaloT MeHbLLe OTPaXeHWN, Bbl3bl-
BaOLLMX MOBTOPbLI HA 3KpaHax Tenesu-
3opoB CUCTEMb| 3axuraHus asTomobu-
New co3nalT LWMpPOKONONOCHbLIE NOME-
X1 ¢ npeobnafaHnem BepTukanbHo no-
nspusoBaHHOW cocTasnsiowen [a n
KOHCTPYKUUS @HTEHH NS Npuema cur-
Hana c ropM3oHTanLHoON nonsipusaym-
el okasb|BaeTcs npolye

TeMm He MeHee, B nocnefHue rogbl
NOSBUNUCL TENEBU3UOHHLIE Nepeaat-
UYMKW, U3nydarwlline curHan c BepTu-
KanbHon nonspusauven 3TO cBA3aHO
C TeM, YTO AN MHOTONPOrpamMmMHoOro
TEeNesMaNOHHOro BeLlaHWUs BbiAeneH-

MNepepaowasn
AHTEHHA

mj

aHTeHHa
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HbIX ANANA30HOB YaCTOT He XBaTaeT, Tak
KaK, BO M3beXaHNe B3aUMHBIX MOMEX,
nepeagatTumkm, pabotaowime Ha ofnHa-
KOBOWM YacToTe, AOMKHLI pacrnonaratb-
Ccsl Ha paccTosiHn He merHee 500 kM.
Torfia B 30HE yBEPEHHOIO NpUEMa cur-
HaJlo0B OQHOrO NepeaaTymka NnoMexa ot
Apyroro MmHumarsibHa. Ecinv xe sTopon
nepeaaTymK U3sryyaeT curHasn ¢ gpyrov
nonsipMsaument, 3aTo paccTosIHUE MOX-
HO cokpaTtuTb. Begk aHTeHHa ropmaoH-
TanbHOM NOSIPM3aL NN NPUHUMAET CUr-
HaJt ¢ BepTUKasibHOM Nosisipusaumnei Bo
MHoOro pas cnabee.

B npuHuymne, mobas aHTenHa, pac-
CUMTAHHAs Ha FOpU3CHTaNbHYIO NONs-
pU3aumio curHana, MOXeT NpUHUMATL
BEPTUKANbHO NONSIPU3CBAHHLIN CUrHan,
€cnu ee nosepHyTb Ha 90° rokpyr ocu,
o6pa3oeaHHOM HanpaerieHMeEM Ha ne-
penaTumk. Hanpumep, BMGpatopel ak-
TeHH “BonHoBOW kaHan” gnsa ropusox-
TanbHOW NONSAPU3aLMN curHasa [orKk-
Hbl pacrnonararbcs FopmM3oHTaneHo. Ans
npuema CurHana c BepTMKarbHOW Mno-
nsipusaumen aHTeHHy [OCTaTovHO No-
BEPHYTb Tak, 4Tobbl ee BubpaTopbl 3a-
HSANWN BEPTUKANbHOE MONOXKEHNE,

TpygHOCTM Npu Npueme curHana c
BEPTUKANbLHOW NONSipU3aLUmnen COCTONT B
TOM, 4TO BONN3M aHTEHHBI B 3TOM Cryyae
HE [JOMXHO HaxOAWUTbCS BEpTUKANbHO
pacnonoXeHHbIX NPOBOASLLMX Npeame-
ToB. MoaToMy ycTaHOBKa NPUEMHOW aH-
TEHHLI HA MauTe, Npoknagka guaepa n
npoBoda 3asemnenns TpebyloT NpuHs-
TS MEP, YMEHLLLAIOWMX BIINSHUE ME-
TasIMYECKNX YACTEN HA MOSIE aHTEHHbI.

MauTa, KoTopas MOXET BbiTb MeTan-
NNYECKoR 4SSl aHTEHH C rOpU3OHTASb-
HOW nonsipusauuneit, B criyyae ycTaHoB-
KW aHTEHHBLI BEPTUKASILHOW NONsSpu3a-
LK forhkHa BbITh BLINONHEHA M3 XOpo-
LUEro AN3INeKTpurka. B kpanHeM cnyyae,
HE BCSi MaviTa, a €€ BEPXHSAS YacTb pas-
MepOM He MEHeEe [ISTMHbI BOMHbE NPUHK-
MaeMmoro kaHarsa. ins obnervyexuns pac-
Y4ETOB ASIMHbI BONH KaHAnoB METPOBO-
ro guanasoHa npueegeHbl B Tabn.1, a
AeuvMMeTpororo — B Tatn.2.

dngep, CMMMETPUPYIOLLE-COTNacyto-
LLiEE YCTPOWMCTEBO M NPOBO/, 3a3eMSIEHNS
Nobrnmn3oCcTn oT aHTEHHbI TAKXKE He oS-
XHbl pacnonaraTbCs BEPTUKANBHO.

NuTtepatypa

1. MNaceuxuia B.B. AHTEHHL! TENEBU3N-
OHHbIE: KOHCTPYKLUUKW, YCTaHOBKa, nog-
knoueHne. — MH.: Benapyce, 2000,
C.224.

1. Nsaceuykuin B.B. CnyTHnKoBOE TEnMe-
BUAEHNE WU TESIEBU3UOHHBLIE AHTEHHbI.
— MHu.: Monbima, 1999, C.256.
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r.Morunnes.

M3MEPEHMWE t PEBEPBEPALIMU

Bpems pesepbepauuu, T.e. BpeMs, B
TEeUYeHWe KOTOpPOro 3BykOBOe AasrneHue
nocrie BbIKIIOYEHUS UCTOYHUKA 3BYKA
ymeHbwaetcs 8 1000 pas (Ha 60 ab),
-— OiWH M3 OCHOBHbIX MapameTpos, On-
penensiomnx akycTuky nomeLieHus.
Uamepenue spemeHu pesepbepalum
NPpOU3BOARAT Kak BO BCEM CNeEKTpe 3BY-
KOBBIX 4acTOT, UCNOMNbL3ys LWUPOKOMNo-
NoCHbie TECTOBLIE CUrHanb! TUNa “po-
30B0ro0” WyMa, Tak 1 Ha OTAENbHbIX Ya-
CTOTax C NOMOLibIO y3KOMOMOCHLIX
(Hanpumep, 1/3 OKTaBHBLIX) LIYMOBbLIX
unu NncesaoOLLYMOBLIX CUMHaNoB, aanu-
CaHHbIX Ha KoMnakT-guck. Yuncreie
TOHa He UCTOMNb3YIOTCR BO U3bexaHue
06pa3oBaHus CTORYMX BOH, KOTOPLIE
NPpUBOART K FOXHLIM M3MepeHuaM. B
KayecTBe uanyyartenen XenarernbHo
ucnonb3oBaTbk HeHanpaBrneHHblie
rPOMKOroBopUTENN. YUunThiBasg, 4To B
OBbIYHBIX XKUMBIX NOMELUEHUSX YPO-

Puc. 17

NSMEPEHWUA
B 3BYKOTEXHWKE

(MponomkeHue. Hauano 8 NN1-2/05)

finuue usMepeHHoe Bpems B 2 (1,5)
pas3a. UccrepnoBaHnsMK yCTaHOBMNEHO,
YTO y4aCTOK KpUBOI Cnana 3BYKOBOro
nasrieHus B udTepeane -5...-35 ab nau-
Gonee TouHO xapakTepusyet pesepbe-
paLMOHHYIO XapaKTepUCTUKy nomelye-
HUSA.

TPOMKOroBOpPUTENM yCTAHABNMBAIOT B
MecTax Ux CTalMOHapHOMo pacnonoxe-
Hus. Mpu U3MepeHur BpeEMEHU peBep-
B6epauuu B TeaTpax, CTyauUsx u T.n.
rPOMKOroBOpUTENM yCTaHaBNWUBAIOT B
LeHTpe npeanonaraemMoro pasmeuie-
HUS ucnonHutenei. Ipu U3MepeHUsx
UCMONb3ylOT HEHANPaBMeHHbIA MUKPO-
hOH, pacnonoxeHHbI Ha paccTosHUM
He MeHee 1 M OT CTeH U He MeHee [ OT

crosHuu Boree 1,12 M OT UCTOYHUKKA
asyka. Yncno ToYeK MU3MEPEHUS OOMK-
HO cOCTaBrnsATb He MeHee 6-8 ans Gonb-
LUIKX NOMELIEHUI U 2-3 aNs HeBonbILUX.

CTpyKTypHas cxema ycraHoBKu Ons
uaMepenus t, B NoBUTENLCKUX YCrIoBU-
AX nokasaHa Ha puc.16.

CxeMa 6roka 6 nokasaHa Ha puc.17a
(uokonesKka UCNONb3yeMbiX B CXEMe
onepauuoHHbIX ycunurteren npusepne-
Ha Ha puc.176). CurHan c sbIXoga MUK-
potOHHOro ycunurens (c ypoBHem oKo-
no 2 B) nocrynaer na peyxnonynepu-
oaHbIA BbINpsMUTenb Ha OY DA1. C
BbIXOAA BLINPAMUTENS curdan nopaer-
CA Ha [ByXMOPOroBbin KOMNaparop, Bbi-
nornHeHHbin Ha OY DA2. ins yno6erea
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BeHb WyMma cocrasnger 30...40 nb,
co3jaBaeMblil ypOBEHBL 3BYKOBOro AaB-
FIeHUA OT UCMBITATENLHOrO curHana
porked 6uiTh nopsaka 100...120 ab,
utobbl 0BecneynTb XOPOLLIO perucTpu-
pyeMblit Nepenag 3ByKOBOro gasrne-
Hus Ha 60 pb. B pacnopsxenuu pa-
avonitoburens He Bcerga Moxer BbiThb
annaparypa, cnocobHas passuBartb
Takoe 3BYKOBOE AaBrieHue, nodToMy
namepeHue spemMeHu pesepbepaunn
MOXHO MPOW3BOAUTH NpU Nepenape
3B8ykoBoro pasnenus 30 (40) b, yse-

JSo—

R10 20k
0A1, DAZ K15749A2

WCTOYHUKA 3ByKa, KOTOpoe onpepens-
eTcs no copmyne:

1=0,112F(M),
tP

rae V — o6bem nomenienus, m3;
t, — oxupaemoe Bpems
pesepbepauuy, c.

OnrtumansHoe BpeMs pesepbepauuu
ans nomeuieHuit o6bemom 40...60 M3
cocrasnset 0,4...0,6 c. ins atoro spe-
MeHu peBepbepalnu nonyuum, 4To
MUKPOOH AOMKEH HAXOQUTLCA Ha pac-

VT1
KT31026 K sryunnozpady

OA1, DAZ K1574£2
DA1.1 (DA2.1) 6)

¢ >

1 (€5}
6.8

3 +15B
S-158
(3, C& (C7, (8)

0.1
DA1.2 (DA2.2) I I
9

2 (e
s T 68

_}3__
L
;;_T
4

1




ucnonb3osaHusa cxeMy cnegyet [onos-
HATb MHOWKATOPOM YPOBHSI BXOAHOIO
curHana. [1syxnoporoBeslil koMnapartop
HacTpausaloT cneaywowum obpasom.
Ipu BKITIOYEHHOM KUCNLITATENBHOM CHUT-
Hane ypoBeHb CUrHana ¢ MUKpoOHHO-
ro ycunurens BeictabBnsieTcs okono 2 B,
W Nofa 3TOT ypOBeHb perynupyeTcs UH-
ANKaTOp YPOBHS.

Curnan ymeHsiuaetcs Ha 5 ab, v pe-
suctopoM R5 (gBuxok nepensuraetcs
U3 HWXHEro NonoXeHus B BepxHee)
pobusalTcs 3aropaHus ceeroguopna
HL1. 3aTtem curHan ymeHblLUaeTcs etle
Ha 30 gb, u peauctopom R7 (nepeasu-
rasi ABWXOK U3 BEpXHEro nonoxeHus B
HwxHee) nobusaloTcs noracaHus cee-
Toauopa. sMepeHne BpeMEHU pesep-
fepaunm NponasoasT C NOMOLLbLIO OC-
uunnorpada (cuHXpoHuzauus 8 Xay-
weMm pexume). ANUTensLHOCTL MONOXK-
TENbHOrO UMMynbLCa, N3MEPEHHOro C
nomoLuyblo ocumnnorpada, yMHOXaloT
Ha 2 — 3710 1 ecTb BpeMs peBepbepa-
uuu,

WHOWKATOPbI YPOBHA

Ha cerogHswHWA geHb B 3ByKo3anu-
CW UCMNONb3YIOTCH [iBa OCHOBHbIX TUMa
namepuTenen ypoBHs

- KBA3UMUKOBbLIE U3MEPUTENU (YacTo
HasbiBaeMble NPOCTO “NuKoBbIMK”),
obosHavaeMble Ha NepedHUX NaHensx
kak “Peak”;

- BOMIOMETPLI, UNU U3MepuTenu kea-
3ucpegHero 3HaYeHus (Bnepsble nNpea-
NOXeHbLl aMepuUKaHCKoW Kopnopauuen
Weston B 1939 r.), yacto He coscem
TouHo oBoaHavaemble “RMS” (xots
BCTPEYAIOTCH U HacTosWwmue usmepure-
nu RMS).

CaMmble nepsble KBA3UNUKOBbLIE U3Me-
puUTenu ypoBHS UMENN BpeMSs UHTerpa-
Uin 60 mc, 4TO NPpUMEPHO COOTBETCTBY-
€T MHEPLMOHHOCTH YENoBeYecKkoro cny-
xa. [MapameTpbl cOBpEMEHHbIX MUKOBbIX
UHOUKATOPOB CTaHAAPTU3UPOBAHbLI, U
ANst HUX BpeMsi UHTerpauum cocrasns-
et 5 mc, a Bpemsa Bosspara — 1,7 c.
Bpems uHrerpaunn — ato gnurens-
HOCTb TAakoW OOWHOMHOW TOHAaNLHOM
NOCbLINKKA, NPU KOTOPON yKa3zaTeslb WUH-
avkaropa goxoaut no otmetku —2 ob
(80% makcumanbHOro OTKNIOHeHUs ), a
BpeMs Bo3Bparta — BpeMS, 3a KOTopoe
ykasarens MHAMKaTopa nocne CHATUS
carHana goxoaut go otmetku -20 ab.
BcTpevaercsa ewe napamerp BpeMs
cpabaTbiBaHUSE — ONUTENBHOCTL OT-
KNOHEHUs ykasartens go otMmetku 0 gb
(100%).

Mo kBasunukoBoMy UHaMKaTOpy yAo6-
HO CneauTh 3a MakCcUMarnbHbIMU YpoB-

HAMWU CUTHaNoB, OQHAKO peanbHYylo
rPOMKOCTb CUrHanoB OHU NPaKTUYECKN
He otobpaxaloT. [TnkoBble UHOMKATOPSI
NPaKkTUYECKU MIHOBEHHO pearvpyrTt
Aaxe Ha camble KOPOTKUE UMMYNbChI 1
obnapaioT npu atom BonblnM BpemMe-
HeMm Bo3BpaTta (N0 OTEYECTBEHHbLIM
craHgaptam — 3 c). [Ina Takux uHau-
KaTtopoB Haunyywum obpasom nopxo-
AAT rasopaspsHble U 3NEKTPOHHO-0M-
TUYeckne npubopsl, koTopble NpakTH-
Yyeckn HeabiHepUNOHHLI. [TokasaHus xe
cTpenoyHbix npubopos Bcerga He-
CKOMbKO 3anaagbiBalor.

B wHaunkatopax cpefHUMX 3HaveHuin
cTpenoyHble npnbopbl TakxKe BbITECHSA-
I0TCA cneuuanuanpoBaHHbLIMU CBETO-
ONOAHBIMU UHOUKATOpHbIMU CTONGK-
kamu (Bargraph), Bnepsbie BbinyLleH-
HeiMK ¢dupmon Barrough. WHorga B
HUX UCMoNb3yeTcA OONONHUTENLHAas
beralwouyas Touka (Peak Hold), saBuca-
was B TouKe Makcumyma Ha 1.. 3 c,
yTO faet gononHutensHble yaobcrea
3sykopexuccepy. [lns HUX ycraHosne-
Ha NOCTosiHHAs BpEMEHU U3MepUTENb-
Hon cxemsl 300 Mmc.

HWHavkaTopsl ypoOBHA 3anucu

[Tpu 3anucu doHorpamm perynupos-
Ka ypOBHS NpPOU3BOAMTCA Tak, 4Tobbi
Hanbonbline nokasaHus uHaukaTopa
(nmoboro tuna) He npesbitlanu 0 ob
(100%). MUHMManbHble noKasaHWsa WUH-
AnkaTopa LOMXHLl COCTaBNAThL ANs:

- My3blKanbHbIx 3anucen — -25 gb,

- peYeBbIX XyAOXXeCTBEeHHbIX -—-14 OB,

- peyeBbiX JoKYMeHTanbHbIXx —-10 ab.

MHpukaropsl yposHs (UY) ans Beico-
KOKa4yeCTBEHHOW 3anncK OonxHb obec-
neuynsartb HabriogeHwe 3a cUrHanamu
B8 avanasoHe 40.. 50 nb. “Pa3smelle-
HWe” Takoro guvanasoHa Ha wkane
obbiuHoro usmepurensHoro npubopa
HeBo3MoxHO Be3 norapucdmMuposaHus
curHana. MokasaHua npubopa c nora-
pudMUYecKon LWKanon, oTrpagyupo-
BaHHOW B geunbenax, bonee ToyHo Co-
OTBETCTBYIOT BOCNPUATUID CNYXOM MU3-
MEHEHUS rPOMKOCTU 3BYKA.

[MpeBblileHre HOMUHANBHOTO YPOBHSA
3anncu BedeT K peskoMy poCTy Henu-
HEeWHbLIX UCKaXeHUN, a 3aHMKEHHbIN
YPOBEHb 3an1UCcK — K pocTy WyMoB ¢o-
Horpammet [loatoMy Bce MarHurodo-
Hbl, KpOoMe CHabBxeHHbIX cucTeMamu aB-
TOMaTUYECKOW peryrnupoBKU ypoBHS
3anucu (APY3), ocHawawTt MHaMKaTo-
paMu yposHs (MY) 3anucu. Mo cyuie-
CTBY, 3TO BONbTMETPLlI MEPEMEHHOIO
TOKa OAmnanasoHa 3ByKoBbix YacToT. [lo-
CKOMNbKY BENWUYMHA CUrHana B npoulec-
C€e 3an1Cch MOXET MEHATLCA JOBOIMbHO
6biCTPO, MHOUKATOP YPOBHSA AOMXEH

ycnesatb CNeauTb 3a 3TUMU U3MEHEHK-
AMA,

McecnegoBaHusa nokasanu, yto u3-3a
ocobeHHOCTEN CNyXOBOro BOCMPUSTUS
KpaTkoBpEMEHHbIE UCKaXEHUs curHana
(anutenbHocTelo MeHee 10...20 mc)
npakTUyYecky He ouyuyarTces. Noatomy
He MMeeT CMbiCcNa ucnonsL3oBaTh Gesbl-
HEpPLUMNOHHbIE UHOMKATOPLI, LOCTAaTOUHO,
41066l OHM OTMEYanu NpeBbiLEeHUS
ypoBHs, ansuinecs Gonee 10...20 mc.
Bo nsbexaHune uckaxeHun sxopHoe
COMpPOTUBNEHUE UHAMKATOpPA AOMKHO
BbiTb B 15...20 pa3 6onbLue BbIXOgHOMO
COMPOTUBINEHUSR YCUNWUTENS 3anucH, K
KOTOpPOMY OH nogknioyaetcs Yacrtot-
Has xapakTepucTuka uHaukaTtopa aon-
XHa umeTb B pabouem guanasoHe yac-
vot (30...15000 'y) HepaBHOMEPHOCTL
He Bonee +3 pb. Tak kak peanbHsle 38y-
KOBbl€ CUrHasbl HECUMMETPUUHSY, B Y
KEnaTensHo NPUMEHRATL ABYXNoNynepu-
ofdHoe peTexTuposaHue. B marHutodo-
Hax CO CKBO3HLIM kaHanom ynobHo nmets
WHAMKATOPbI KaK B kaHare 3anucwy, Tak U
B KaHane BOCMPOU3BEAEHUS, YTO NO3BO-
nset 6LICTPO OUEHUTL KAYecTBO MUC-
Nonb3yeMon feHTbl U CTeneHb 3arpss-
HEHHOCTU MarHUTHbIX rONOBOK.

B marnutodonax npumeHsiotca Tpu
TMNA MHOMKATOPOB.

- MakcUMarsnbHOro ypoBHS (MUKOBLIE);

- CpefHero ypoBHS;

- MPOMEXYTOYHOro TMNa.

MHaukaropbl nepesoro Tuna umeloT
BpeMs uHTerpauuu nopsgka 10.. 20 mc
(pexomeHayemoe Bpema — 5 Mc), a
Bpems Boaspara (obpaTtHoro xopa) —
0,5...3 c (pekomeHoyemoe — 1,7 c.).
OpnHako nonb3oBaTbCA TOMNLKO OAHUM
NUKOBLIM MHAUKATOPOM BEcbMa He-
yoobHo, nostomy OH ycTaHaenuMsaercs
npeuMyLLECTBEHHO B npodheccroHanb-
HY!0 annaparypy 1 B HEKoTopble 4Opo-
rue BbiToBbIE MArHUTOOHbLI B KA4ECTBE
OONONHUTENBHOrO UHOMKATOPA.

Haubonblulee npuMeHeHWe Halinwu
WHOMKaTOpbl CpeAHEro YpoBHA C Bpe-
MeHeM uHTerpauum okono 200 mc. Oxun
[OCTaTodHO NpocThl M yaobHe! B pabote,
XOTSt UX TOMHOCTb U3MEpEeHUA MeHblue,
4yeMm y uHgukatopos nepeoro Tuna Oue-
BMOHO, YTO B 3@aBUCMMOCTU OT BpeMeH-
HbIX XapaKTepUCTUK NoKasaHUs nHOvKa-
TOPOB NpW 3anucy 0OHON U TON xe Npo-
rpammel 6yoyT pasnuuHbl (Tabn.4) [9].

[Tpy peskom nosbllUEHUN YPOBHS (K
npumepy, Ha 12 gb, 4to ABNAETCS NUK-
hakTopoM Yenoseyeckoro roroca, 3By-
yallero yepes CTyAUNHbIA MUKPOCOH)
WHOMKATOP CPELHEro ypoBHsS Mokasbl-
BaeT Toneko “nepesble” 3 4b (Mnu okono
toro) ot avux 12 b nuka, Te. 9 ab oc-



TalTCcs HeBMAUMBIMU, B cTyaunHbIX
Mar{mTodoHax y MarHUTHOA NeHThl
nopor “cpesa” nexut B obnactu 10 ab,
MO3TOMy 3anaca No neperpyske npak-
Tudeckn HeT. MpW ronocosbix Nukax,
Korga cTpenka f4ocTuraeT Hyneso# OT-
MeTKMW, peanbHbil ypOBEHbL CUrHana
NpuBnuxaeTcs K aToMy nopory. YTobb!
nabexarb HENUHENHbLIX UCKaXeHUA Npu
3anucu, 3TM MHAMKATOPLI HacTpansawT
no uUcnbiTaTeNLHOW NeHTe Takum obpa-
30M, 4T06bI X MakcMMansLHOe nokasa-
Hue cooTeercTeoBano 30...40% o1 mak-
CUManLHO AONYCTUMO BENUYUHBI
YPOBHS 3anucu (¢ y4eToM Heobxogumo-
ro 3anaca 6...8 ob 8 ka4ecTBe “3aWNT-
HOrO" OT BbICOKMX MUKOBLIX “BblIGPO-
cos”). Bo Bpems 3anucu gonyckalTcs
oTAenbHbie BPOCKU yKasaTens A0 OT-
meTku +3 gb (ne bonee 2-3 pa3 8 Mu-
HYTY).

WHankaTopbl ypOBHS NPOMEXYTOHHO-
fO TUNa UMEIOT BPEMS UHTEerpaluum no-
psipka 60 Mc v npumenstoTcs 8 npoddec-
cuoHansHOW annapartype. Ux Hactpaum-
BalOT Takum 06pasom, 4Tobbl 3HaYEeHNIO
0 ab (100%) cooTBeTcTBOBANG Hanps-
XeHvne CUHycOMaanbLHOro curHana da-
ctoton 400 Ny, Ha 3 AB MeHbllee Mak-
cumaneHoro. Mpw Takon kanubposke
ypOBeHb My3blkanbHbix hOHOrpamm,
BMAMMbINA NO Npubopy, He foMKeH Npe-
sbitlate 0 ab (100%), a pedn -3 pb
(70%). B oboux cnydasx ypoBeHb Nn-
KOBbIX CUTHanos OyaeT COOTBETCTBO-
BaTb MakCUManbHO AONYCTUMOMY.

MpocTenIMA MHAKUKATOP UCNONBL30-
BaH B ObiTOBOM MarHUTObOHe "Bunbma
312" (puc.18). B kadecTBe pgevekTopa
ucnonb3osaH TpaHavuctop VT1. denu-
Tens R3-R4 3apaer HeGonbwoe Ha-
JyanbHOe CMelleHWe Ha Ba3sy TpaHauc-
Topa. Konpgencatop C2 npeaHasHadeH
ans bunsTpauyumM nomex OT Toka nog-
MarHuumsaHus. BbixogHoe conpoTus-
neHue TpaH3ucTopa U eMKOCTb KOHAEH-
catopa C3 o6pa3syloT onTumanbHoe
Bpems uxterpaunm. PaspsxaeTtcs koH-
dexcatop C3 uepes pesuctop R5 un
pamky cTpeno4Horo npubopa P1. Bpe-
M$ BOCCTaHOBMEHUS COCTaBNseT OKO-
no2c.

CpaBHUTENBLHO NPOCTON MHAWUKATOP,
0OTBEYaloWMh BCeM nepedncneHHbIM
TpeboBaHuam, nokasaH Ha puc.19 [10].
BbicOkas 4yBCTBUTENBHOCTL (OKONO
100 MB) n cpasHuTensHo 6onbluoce
BXOAHOE CONpOTUBNEHME YCTPONCTBA
obecne4nBalOTCs ABYXKackagHbIM ycu-
nuTtenem curtana. [lns 6onee nnasHon
pPEerynupoBKM 4yBCTBUTENLHOCTM NOA-
KNo4aTh TakoW UHANKATOP K KOHTPO-
nupyemblM Kackagam LenecoobpasHo

Ta6n. 4

3anucuiaaesman nPOrpama

OnurentLHoCTb
3BYHAHWS, ©

Fokazauust supukaropa (ab)

€ BPEMEHENM UHTEIPAUKK
10 mc 60 mc 200 mc

YacTtota 400 'y - 0 0
Peub
- MYXCKO# ronoc 3 +6,2 +29 -1
- KEHCKUW roNoc 3 +6,25 +0,5 -2,5
BapabaH c nuraspamu 2 +45 + 0.5 -2
Posinb (0TpbIBOK) 2 +1 -1 - 3,25
BasiH 2 +1,3 -25 -45
NeHne (baputoH) - +2,43 +1 -0,5
Menune (conpaxo) 2 +1,25 - 0,37 -1,2
Xop 2 0 -3 -45
CuMPOHUHECKUA OPKECTP (AOMUHUPYIOT 2 0863 .3.25 .58
CTPYHHbIE CMbIYKOBbIE)
CumdpoHUeCckUil OpkecTp (AOMUHUPYIOT 3 +375 0,37 .58
MeaHble JYXOBble)
Mapw (ayxosoin opkecTp) 3 +4.25 +1 -28
AnnoauCMEHT bl 3 -5 -87 -9
Puc. 18
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yepe3 aobasouHbll pesuctop R1.

BseneHne AONONHUTENBLHOMO KOHAEH-
caTtopa C4 1 nepecTaHOBKa pe3ucTopa
R7 (npes 3aumcTBOBaHA U3 UHAWKATO-
pa mariuTtodona N-670ZX) nossonser
COBMECTUTbL (hyHKUMM MHANKATOpPA

cpeaHvX U NUKoBLIX 3HadeHWA (puc.20).
MocToaHHaa BpeMeHU yCKOpSouen
uenu sbibpaHa paBHOW NOCTOSHHON
BpEMEHU NOABUXHOA CUCTEMBI CTpe-
NoYHOro npmubopa, NO3ITOMy OH peruncT-
pUpYyeT Aaxe KpaTKOBpeMeHHbIe MUKK
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Puc. 22
ypoBHs curHana. bnarogaps rny6okum Hbl 06LLero aenuTens), saxuras nop-
0OO0OC no Toky (R4, R6) # no Hanpsaxe- KNodeHHble K HUM cseToamoabl [pu
Huto (R5) cxemMa He KpuTidHa K pazbpo- NOBTOPEHUU KOHCTPYKLIMM XKenaTenbHO
Cy napaMeTpoB TPaH3UCToOpPOs pa3bute pesvctop R12 Ha gBsa (360 u
OpuruHanepHas cxema mHaukaTopa 330 Om) v BBeCTM ABA AONONHUTENb-
1cnonb3osaHa 8 6bITOBbLIX MarHnTodo- HbIX audKackana v asa csetoavona ¢
Hax “Jlota” n “Kapat” (puc.21) B Hell B noporom -3 ab lMuTaHve mHawukaTopa
Ka4ecTBe ycunuTens u Asyxnonynepu- 6e3 MaMeHeHUs HOMWUHANOB PE3UCTO-
OHOro BhINPAMUTENS CpeaHUX ypOB-
Hell cMrHanoB NpMMeHeHa cneyuanuau-
posaHHas mukpocxema K157[1A1 Muk- Puc. 23 128 (cmab)
pocxeMa obecriednsaeT ycuneHune cur-
Hana 8 7 10 pa3 YpOBHU BLIXOAHBLIX
HanpsXeHUA C BBICOKOW TOYHOCTbLIO g"s,(
COOTBETCTBYIOT CpeAHEBLINMPAMNEHHBIM (11w VD3 oA RI 2 R3 3.9k
3Ha4eHNsM BXOAHLIX CUrHanos B Ana- z——;{l—ﬂ
nasoHe csbliile 50 b [docTounHcTso E%G

TaKoW CXxeMbl B TOM, 4TO noporu cpaba-
ThiBAHUS KNIOYEBLIX 3NEeMEeHTOB 3aaa-
Hbl O6WMM ans uHAMKaATOpoB 060MX
kaHanos genutenem R10 R14 Takum
o6pa3om obecnedmBaeTcs MOEHTUY-
HOCTb MUX xapakTepucTuk Bpems unrer-
pauun onpeaenseTcs BhIXOAHLIM CO-
NPOTUBAEHWEM AETEKTOPA MUKPOCXEMB!
DA1 (okono 1 kOM) ¥ eMKOCTLIO KOH-
fdetxcatopa C1 (C2), spems Bo3Bparta
3aBUCHUT OT MOCTOAHHOW BpeMeEHU
R3C1 (R4 C2) BeIx0aHble NOPOroBbie
YyCTpOWCTBA Ha auchKackapgax passssa-
Hbl OT BbiNpAMUTENEN 3IMUTTEPHbLIMU
noBTOPUTENSMM HA TpaHancTopax VT1,
VT18 1 npakTu4ecku He BAUKIOT Ha Bpe-
Msizagarowme uenu

B ncxoaHOM COCTOSHUM Ha BbIxoae
MUKPOCXEMbI MOCTOSHHOE HaMpshKeHne
OTCYTCTBYeT, TOITOMY TPaH3UCTOPSI
VT1 nVT18 3akpblThl, @ BX0AHbIE TpaH-

(3
N4 Xgl —|¢ 22ux (/") P4
1

VD2
i 19A

11

(2 10K

VD& ASA

3ucTopel auckackapos VT2 u VT17
OTKPbIThl A0 HACHILEHWS Yepes pe3unc-
Topel R5 1 R19 BbixoaHkele TpaH3UCTo-
pbt AndKackaaos 3akpeIThl, U CBETOAN-
oakl He ropaT 1o Mepe ysenudeHus
BXOQHOro curHana TpaHamuctopsl VT1 ¢
VT18 oTkpbIBAlOTCS ¥ nocneaosarenk-
HO (CHW3y BBepx) 3anupaloT BXoaHble
TpaH3ucTopbl avdkackagos. B csoiw
odepeab, nocnenosatensHO OTKPbIBA-
I0TCA COOTBETCTBYOLWME TPAH3UCTOPL!
BTOpbIX NMed andkackanos (CO CTOpo-

P2
M&762

pos R6. R9, R15. R18 moxeT bbITb B
npegenax t9 #15B

Ans 6onee HarNaaHOro cpasHEHUS
YpOBHEW curHana B CTepeokaHanax B
[3] npeanoxeno pacnonarate LKankl
CTpeno4HkIx Mpubopos B COOTBETCTBUM
¢ puc.22 A 4ytobbl CTpenka nesoro uH-
AvKaTopa ycTaHOBUNack U3Ha4ansHo B
HIWKHee NONOXeHWe, Ha Hero NoaaeTcs
AONONHUTENLHOE CMelleHUe C MOMO-
weto pesnctopos R3  R5 (puc.23)

(NMponomkeHne cneayet)



N.PEObLKO,

r.Hosononouyk.

MakeTbl NPAMOYFONBHEIX UMMNYNLCOB
C 3ajaHHbLIM KONMYECTBOM UMIMYSbCOB
B nakete yaobHo mucnons3osars npu
oTnapke LMPOBLIX YCTPONCTS,

Mpeanaraemelit reHeparop copepxuTt
“n" (06L14HO 5-6) AECATUYHBIX (AEKaaHLIX)
cuetumnkos K1551E1, Tpurrep ynpasne-
Hua Ha K15501A4 w ogHosuGparop
K155AM. MMKpOCXeMBI MOXHO 3aMEHUTH
aHanorm4HsiMmn cepuin 555 nnn 1533.

B “cxogHOM COCTOSIHUM Mpy BKIKOYE-

FrEHEPA™

NAKETOB UMIYIIbCOB

BeHb. TeM caMbIiM CHUMaeTCs 3anpeT Ha
NPOXOXAEHUE BXOQHLIX UMMYNbLCOB Ye-
pe3 anemeHTs DD2.3 1 DD3.3.

B nonoxenun nepekniovarens SA1
“Henp.” Ha BbIxoae obecneqnsaeTca He-
npepbIBHAs NOCNeaosareibHOCTL UM-
nynscos, B nonoxenusax “101", “102" n
T.0. NOCNe NPOXOXAEeHUs YCTaHOBNEH-
HOro KONM4eCTBa UMNYNLCOB Ha BXoae
1 DD2.1 nosBnsiercs HU3KUA ypoBEHb,
nepeknIoyarwWmMn Tpurrep 1 3anpewa-

WUIA fanbHenLee NpoXoXaeHne nm-
nynsLcos €O 8xopaa.

LOnurenbHocTL MMnynsca t, 0oaHOBUG-
patopa DD1 onpepensercs npyu nax-
HOM BKMIOYEHUM eMKOCTEI0 C2, KoTopas
pPaccUMTLIBAETCH U3 YCNOBUA:

t,=(6..8) ts=0,7 Ry Cq,

rne tg — MUHUMaNLHBIA nepuos
BXOAHOrO cuUrhana (nNpu BepxHen
pabouen qacrorte);

+5B
K Buli 14
001 0Bn
+5B
D02 K155/7A4
DD3 K155/1A3

K Bub 7 0.1k DD4 K155ME1 D05 K1S5ME1 DDn K155HE1 RL
0Dt B e | g 18 [am 1[ETamw %

001 K155Ar1 O[T R —=R R

L 8 o 9| & 8] o] d
3 At iy Bl ¢ ) 1
P re |
C- ot gl | T LT T T
Lz v) o a——
. —‘:—l__]— 0.0t R2 & — L -
B R+ »——)+SB I <81 Y
R3
N\ fSB
0031 Do3 2
1 )
7 & 3
HUM MUTaAHKUA 3a CYeT LEeNu 3agepXkn £ h Rt=2 kOM (BHYTpEHHWIA pe3NCTOoP);
R1-C1, dopmupyloLient HA3KNIA ypo- BO3PALLUASIChH C=C2.
BEHL Ha Bxoae 2 anemexTa DD2.1, Tpur- K HANEYATAHHOMY Ons 8bI6paHHOro 3Ha4eHUss EMKOCTU

rep Ha DD2.1, DD2.2 ycraHaBnmMBaeTcs
B €VHWYHOE COCTOSIHUE (BLICOKWi YpO-
BeHb Ha BbiBoAe 12 DD2.1), obHynas sce
cueTunkn. OQHOBPEMEHHO HU3KWIA YpO-
BeHb C BbiBoga 6 DD2.2 3anpewaet
NPOXOXXAEHUE UMIMYNKLCOB CO BXOAA.
Mpn Haxatvn kHonku SB1 “Tyck” cpa-
6arbiBaeT aHTUAPE6E3roBLIN TPUITEP HA
DD3.1, DD3.2. C Buixoga 6 DD3.2 BhI-
COKuiA ypoBeHb NOCTynaeT Ha sxopn B
{BIBOA 5) ogHosuBpaTopa DD1. Moc-
negHust, He3asNCUMO OT NPOAOCIIKU-
TeNLHOCTU HAXAaTUS KHOMKKU, hopmupy-
€T Ha BbIXOle KOPOTKUA UMNYIEC HU3-
KOIO YPOBHS, MEpeKSIloHaloLWMN TpUrrep
ynpasnenus. Ha ero swixopge (sbisof 12
DD2.1) ycranasnusaetcs HU3KuUiA ypo-

(“PM”7/04, C.34)

B cratebe C.JlanyHosa “Yacro-
TOMEP”, KaK YTOUHWI aBTop, HUX-
HUMA MO Cxeme BLIBOA Pe3ncTopa
R4 ponmxeH coeguHATLES C 0OO-
LUMM NpOBOAOCM. a NpaBbliil BLIBOA
kHonkn SB1 — ¢ HanpsikeHuem
nutanus (+10 B).

Ins ynyuwenus cpabatsiBa-
Hus Tpurrepos DD2.1 n DD2.2 ot
UMNyNbLCOB feHepaTopa Ha MUK-
pocxeme DD1, mexay BbiBOfOM
4 DD1 v o6wmmM nposoaom cie-
DYeT BKKYUTE PE3UCTOP COMpPOo-
TnsneHnem 10 kOm.

Y .

C2=0,01 Mk®d fz=1/ty cocTaBnsieT COTHU
kunorept. Mpu orcytcTeum C2 t,=35 He.
[ns nosbileHusa ctabunsHoCcTN pabo-
7ol DD1 pekomeHgyetcs mexay Buiso-
hDaMM NUTaHUNA U Kophyca 3anasts
UNETPYIOLLNI kKepaMUYeCKUA KOHOEH-
carop emkocTsio 0,047...0,1 MK®.

Myck cxeMb MOXHO OpraHM3oBaTh U
B aBTOMAaTUYECKOM pexume, noaasas
BLICOKWA ypOBeHb OT Tanmepa (npo-
rpaMmMHoro 6noka) Ha sxog B DD1 unu
Xe HU3KWIA ypOBeHbL Ha Bxoabl A1, A2
DD1 (npn atom Ha Bxopne B ponxen
ObITb BEICOKUIA YPOBEHL).

B kaydecTBe BXOOQHOrO CUrHanNa MoXx-
HO UCMONKL30BaTh MMNYNLCH! OT FreHepa-
Topa, cobpaHHoro no Nwboin cxeme.



B.lWEPBATIOK, B.JIMCEHKOB,

r.Munck.
E-mail: shchvf@mail.ru

IOns npopomkeHus Bo3bMeM Ma-
NEHLKYI0 CTaMecky W, AeNUKaTHO No-
CTYKMBAs 110 Hallel UsHayanbHOW
“rnoibe” (obwei cTpykType), HauHeMm
yrnybnartsca B YyactHocTu. lMNpexne
BCero onpeaenumcs ¢ o6bekToMm. Yto-
6bl He BbITb rONOCNOBHLIMU, PACCMOT-

Ta6n. 4

MakcumanbHas TakToBas Yacrora, My

MUKPOTPOLIECCOPbI

KAK

“KYBUUKIN”

(NMpopomxeHue. Hauano B NN1-2/05)

pPUM KOHKpETHbLIE MUKPOKOHTPOSiNepsLI.

Beibepem “ceMblo” OeLLEBbIX BLICOKO-
NPoOVN3BOANTENLHLIX 8-pa3pagHbIX
KMOTMN-MmukpokoHTponnepos
d.Microchip — P1C12/16/17 B 3asucu-
MOCTH OT NPOU3BOAUTENBHOCTU N (DyH-
KLMOHANLHLIX BO3MOXHOCTEHM, OHU NOA-

pa3gensiioTcs Ha Tpu cemencTea [5]:

- PIC16C5X (PIC12C5XX) — 6a3o-
BOE CEMENCTBO C 12-paspsaHLIMU KO-
MaHgamu,

- PIC16C8X/7X/8X — paclumpeHHoe
CeMeNCTBO C 14-paspsagHsiMmM KoMaHaa-
Mu;

20
Avana3oH HanpskeHun nutanun, B 30 120 25 6,25 3,0 6,0
6,25] 6,25
nay/ 3841512512512 1K | 2K | 1K | 2K | 2K | 1K | 2K | 4K [ 512 1K | 2K | 2K | 4K
NamaTtb nporpamm, Gur M3y | x12 | x12 | x12 | xi4 | x14 | x14 | x12 { x12 | xi2 | x14 | xi4 | x14 | xi4 | x14 | x14 | xi4 | xi4
3anna3y - - - - - - - - - - - - - - - - -
. o3y 25125 ] 25} 80| 80 }12B| 25 ) 72| 72| 36 | 12B] 192] BO | B8O | 128] 128] 192
MNamATb AaHHbIX, Ganr
3ANN3y - - - - - - - - - - - - - - - -
HYucno komakg 33 | 33| 3333333333313 ]|]3}|3)}|3|3]35]3]3]35
Konuwyecteo Taimepos 1 1 1 1 1 1 1 1 1 1 3 3 - 1 1 3 3
Konwdecrso pa3psaoB seoaa/BniBoaa 121121201 12| 12| 12| 1220} 12| 13} 22 | 22| 13| 13| 13} 33| 33
Konuyecrso komnapatopoB - - - - - - - - - - - - 2 2 2 - -
Mopyrnm 3auwernku (komnaparopsl /LM - - - - - - - - - - 2 - - - 1 2
NocnepoBarensHbi nopt SPII2C - - - - - - - - - - + + - - - + +
NocnepoBartensHuiv nopt SCI - - - - - - - - - - - + - - - - +
MNapannenbHbil nopt - - - - - - - - - - - - - +
KonmiecTBO WCTOYHWKOB NpepbiBaHuiA - - - - - - - - 3 10 11
BHyTpuCxeMHoE nporpammupoBaHue - - - - - - - - - + + + + + +
Konu4ecTBo BLIBOAOB Kopnyca i8] 18} 28] 18 18] 18] 18] 28| 18] 18| 28| 28| 18| 18| 18 ] 40 | 40
KPOKO O D
DaMeTPs D 0 p 5 * ) PH
0 8 AlQ . 4000
MakcumanbHan TakToBasi wacrora, My 20 | 202020} 20| 20} 10| 10} 10 8 8 25 25 25 20
HAvana3oH HanpaxeHun nuravus, B 30 6,0 20 6,0 30 60 |45 55 25 6,0 30 6,0
n3y/ | 2K | 4K | 512} 1K | 1K K 4K | 4K 4K 8K
MamsT nporpamm, Gur nN3y | x14 | x14 | x14 | x14 | x14 :14 ) } L xia | xaa | KX g [ xaa | A4
annay| - R B R R _ 512 K| 1K R _ ) _ R R
xi4 | xi4 | xi4
MamsaTh naHbix, Ganr O3y | 128 192] 36 | 36 | 68 | 192] 36 | 36 | 68 | 176] 176 232 454 | 454 192
N3y | - - - - - - 64 | 64 | 64 - - - - - -
Yucno komaHa 35| 35| 3|35 |3 ]3 |3)]|3)13| 3] 35 58 58 58 35
Konuwiecreo TarimepoB 3 3 1 1 1 3 1 1 1 3 3 4 4 4 1
Konuwiecteo pa3psaos BBoaa/BbiBoaa 22 | 22 13 13 13 ] 33 13| 13 13 25| 25 33 33 33 20
8-paspagHbin ALN (kaHanos) 5 5 4 4 4 8 ~ - - - 5 - - - -
16-paspraHbin AN (kananos) - - - - - - - - - - - - -
LAN - - - - - - - - - - - - -
Moayrnu 3awenkv (komnapatophbl )/LIUM 2 - - - 2 - - - 2 2 2 -
MocriepoBarensHel nopT SPI/I2C + + - - - + - - - + + - - - +
MocrepoBarensHui nopT SCI - + - - - + - - - - - + + + -
MapannensHbi nopT - - - + - - - - - - - - -
KonuieCTBo UCTOYHUKOB MPEPbIB&HUA 8 11 12 8 11 11 11 11 11
BHYTpUCXeMHOE NPOrpamMMuUpOB aHve + + + + + - - - +
ANNapaTHOE YMHOXEHUe - - - - - - - - - - - - 8x8 8x8 -
Moayns ynpasneHus XKW (cermenros) - - - - - - - - - 32| 32 - - - -
Pa3pafbl BBOga/BbiBOAA CETMEHTOB - - - - - - - - - 27 | 27 - - - -
Konuwiectso 8blBOAOB KOpNyca 28 | 28 18 18 18 | 40 18 | 18 18 | 64 | 64 40 40 40 28




- PIC17CXX — Bbicokonponssonu-
TenbHOEe ceMencTso ¢ 16-paspsaHbIMU
KomaHaamu.

3Hak “X" 3aMEHSRET KOHKPETHBLIN HO-
mep (tun) MK. Coctas cemeicTtsa u
OCHOBHble napameTpk! Mogenen npea-
cTasneHsi B Tabn.4.

MMWKpOKOHTpONNEpbLl UMET Tak Ha-
3blBaemyto RISC-cTpykTypy npouec-
COPHOro sApa, KoTopas xapaktepuayeT-
cs HeboNbIIUM KONMMYECTBOM KOMaHa
(Tpu-yeThipe gecsTka), BEINONHAEMBIX,
B OCHOBHOM, 3a OAWH KOMaHAHbIN LIMKN
(kpome kKomaHa nepexopos). IToMy
crnocobcTeyeT ABYXCTYNeH4YaTblA KOH-
Berep, T.e. COBMeLIEHNE MO BPEMEHHU
BbIGOPKM OQHOM N UCMONHEHUS APYron
koMaHabl. CTPYKTypa KOMaHaHOro LUK~
na nokasaxa Ha puc.11. BxogHas Ttak-
Tosas vyactota (OSC1) nenutcs Ha 4 n

u3 Hee dopmupytoTcs 4 nocneposa-
TENBHOCTW TaKTOBBIX WUMMYNLCOB
Q1...Q4. CyeTunk KOMaHA yBenuM4nBa-
eTcsa B8 Takte Q1, KOManaa cUMTLIBaET-
CA U3 NaMsaTU U NOCTYNaeT 8 PerucTp
KomaHa 8 Takte Q4. [lekogupyetcs 1
BbINOMNHAETCS KOMaHAa B TedeHue cne-
aytoulero uukna s taktax Q1.. Q4. Ecnn
KOMaHaa U3MEeHSeT CHEeTYMK KoMaHa
(Hanpumep, koManaa Ge3ycnoBHOrO
nepexoaa), To Ans ee BeiNONHEHUR Tpe-
Byetcsa 2 umkna.

Kak Mbl yxe rosopunu, onepayunm
BbIMONHSIOTCA B apudmeTUKo-norudec-
KOM YCTPOWCTBE, CTPYKTypa KOTOPOro
ansa PIC-konHTponnepos 6a3osoro ce-
MencTsa M3obpaxena Ha puc.12 [6].
MyneTunnekcop 1 nponyckaet Ha cym-
MaTop BTOPOW onepaHa co Bxoaa B
(nepsblil — co Bxoga A — Npockakuea-

Puc. 11
Q1 | Q2 [ Q3 | Q4 ' Q1 | Q2 | Q3 | Q4 + Q1 | Q2 | Q3 | Q4
0SC1
Qly— I \ { \ )
Q2 g ST ! / \ | AR || BHyTpenime
b \ ! '} Taxtoswe
Q3 | / \ ; SN t f—-“\-‘"‘“] wacToTy
Q4 - ! ! J
PC PC ) & PC+1 X PC+e
0SC2/CLKOUT l ) | |
RC-reHeparop) ¢
( PaTop) g gnaN 1
[ Buinonxexwe N—1 i Buibopxa N+1 |
I 1 Buoinonnexne N { _ Bubopka N+2
t BunosHenwe N+1
Bxop A Bxong B 01=00000001 FF=11111111
l €T NpsMOo) unNun oaHy ua KoHcTaHT (01,
MynsTunnekcop 1 FF), ucnonb3yemblx ANs BbiNONHEHUS
HEKOTOPbLIX onepauui (Hanpumep, 4To-
6kl BoidecTb 13 uncna A “1", MOXHO cno-
XKUTb ero ¢ koHcTaHTton FF). Mynetu-
NNekcop 2, 8 CBOK o4epeab, nepeHarn-
paBnseT Ha BTOPOW BxOQ cyMMaTtopa
4ncno (koa) HenoOCpPeaACTBEHHO C BbiXO-
M"“pe:ﬁ';mmp na mynstunnekcopa 1 unu nponyileH-
HOE Yepes NHBEPTOP U UHKPEMEHTAaTOP
Y Y (“pobasnatens” 1).
C ANY csaszaH pabo4nin pernctp (ak-
MyneTunnekcop 2 kymynatop) W. MoMUMO Hero, B KOH-
Tponnepe UMEIOTCS ellle perucTpbl,
\ Y pasgeneHHble Ha ase (OyHKUMUOHANb-
Cymmarop HblE FPYNMbi; cneuuanbHble PerncTpel 1
pernctpsb! o6tlero Hasnavenus (POH).
* Ctpyxrypa PIC-koHTponnepa 6a3osoro
Pesynbrar PerncTp cemMeWcTBa Mpeacrasneqa Ha puc.13.
COCTORHMS CneumanbHbie PErucTpbl BKMOYaOT B
(STATUS) Puc. 12 cebs:
- TaMep/cHeTUMK peanbHoro speme-

Hu (TMRO);

- cyetduk komang (PC);

- peructp coctosHus (STATUS);

- pernctpol Beoga/seisoga (PORT),

- PErucTpbl ynpasneHus BBOAOM/BbI-
sopom (TRIS);

- PerucTp KOCBEHHOW agpecauuu
(FSR).

B peructpax obiuero HasHadyeHus
XPaHATCA AaHHble, UCNONb3yeMble B
nporpamme. [1ns Toro 4To6bi MUKPOKOH-
TpONNep OCYLIECTBNSN KOMaHAL! Nepe-
XOA0B U LMKNbI, TpebyeTcs ananuaupo-
BaTb YCMOBUS BbLIMONHEHUS Onepauni
8 AIY. Ins atoro cnyxuT 8-pa3spsaHbiv
pernctp STATUS (puc.14), mnagwwue
OuThl B KOTOpOM OTOGpaxaloT pesynb-
TaT (npu3nHak) onepaumu [7, 8]. Octane-
Hble Paspsakl 3TOro perncTpa npeaHas-
Ha4YeHbl ANR CNYXebHbiX OYHKUWA.

Ang obuenHns ¢ “BHelWHUM MUPOM” B



Puc. 13 9-11 J—
mymmay et <>l x4 rocK f CNOBO KOHOMIYPALIH j 0sC1 0sC2 MCIR
OT512X 1210 |« CTEK 2 “3ANPET" BLIBOP
ICHETHMK]
2048 X 12 ey WA
KOMAHA,
12, PC | CTOPOXEBOW | “3ALLMTA | FEHEPATOPA
1 TAMMEP KOOA™ 2
PETWCTP ‘ 1 YIPABNEHME
KOMAHZ EHEPATOPOM
9l BLIXOL NPEABAPATENbHEIM | CLKOUT ]
e ! Aol wor LEAWTENL WDT/TMRO
~ "
y PEXAM NOHWKEHHOTO
HEKOREP N 2 T .
KOMAH 2 SHEPTONOTPEBAEHNA
PETMCTP | . -opTION
OPTION .
NPAMOR ARPEC
W3 PEFUCTPA W
NPSIMON ABPEC (O3Y) 5 | pEmvCTPH
sl 7| OBWEFD
A ;——‘* 57 | HASHAYEHWA
> {03y}
B PEFWCTP 24 73 bawra
£ COCTORHHS
5 STATUS PEFUCTP TMRO l PEFUCTP FSR I |
3 } + 3 %
x A} A}
PETUACTP PR j M 8, LLIMHA JAHHbIX ¥ Y
w [ AY < I
U3 pErVCTPAW T #13 PETMCTPA W ] 13 PEFUCTPA W
T S T S A |
. . y . X Y
TRISS” reErncTp[PECTP] TS 67 roEricTe [PErMCTP| TRIS 77 [PETWCTP [PETVCTP
TRISA | PORTA TRISB | PORTB TRISC | PORTC
‘% 8/3/ 8%
RA3 RAO AB7 RBO RC7 ACO
{10nux0 AR
PIC 16C55/57)
Puc. 14 ®nar nepeHoca
1 — npu nepeHoce NOCNE KOMaHA “+7/«." neflaHcHoe cocTosaHue) 1o komaHge
“YreHne nopra’ ypOBEHb HanpsKeHus,
STATUS ®nar feCATHYHOrO nepeHoca MPUCYTCTBYIOWNA B 3TOT MOMEHT Ha
11— npx nepeHoce U3 mnanuero
o C nony6aiita (Terpagii) NOCNE KomaHg “+"'/*-" BeiBOAE, (buKCUpyeTCa B Tpurrepe U
nocTynaer Ha wuHy AaHHbix MK TMpwn
1| DC wyn
I ®nar nyneBoro pesynbrara ] 3anucy 8 TRIS “0” sblBOA CTAHOBUTCA
) z " sbixoAoM WHdpopmauns (BUT) ¢ WnHL
OaHHBIX 3aNUCHIBAETCR COOTBETCTBYIO-
— 1 — nocne nogauu Up {Power up) o o
3| PD |—""] 0 nocne xomanaw SLEEP e KoMaHgon B Tpurrep (3awenky)
— AaHHLIX M nocTynaeT Ha sbLisog MK
4
\{ 1 — nocne nopaun Un n SLEEP Llokoneska MUKPOKOHTpPONNEpos
s| Pao PIC16C5X npuseseHa Ha puc.16, a
onuncaHue hyHKLMOHANEHOro HazHaYe-
BubiGop crpaHunlybl naMATH NPOrpaMm
6| PA1 00 — cvp.0 (000. .1FF) HUs BbIBOAOB — B Tabn.5
01 — crp.1 (200. .3FF)
7 |GPWUF 10 — cTp.2 (400...5FF)
11 — crp.3 (600. .7FF) TNureparypa 3
5 A MdyawuHos, 1 Pomanosckuin PIC-
1 — c6poc npu Buixone u3 SLEEP nocne MukpokoHTponneps! ¢ MICROCHIP. —
M3MEHEHMUA COCTOSHUSA NOPTOB; Tonbko ans Pagnontobutens, 1997, N2, C 40
0 — c6poc nocne BKIIOYEHNUs AKuTaHus PIC16C505 6 Mpegko M Cnpasounuk no PIC-
n or curHana MCLR
MUKpOKOHTpoNnepam — 2002
7 OfHOKPUCTANLHEIE MUKPOKOHTPON-

MUKPOKOHTpPOSINepe UMETCS NOpTh,
T e BbIBOAb!, Hepe3 KOTOpbie NOCTyna-
10T BXOAHbIE W BbIXOAHLIE CUTHanNb
Yaule scero oHu AsyHanpaBneHHbIe U
mMoryT “pabortate’ BXOfaMun UNKU BbIXO-
AaMu — B 3aBUCUMOCTU OT HaCTPOMKU

Ans HacTpowkm cnyxar pernctpol TRIS

DyHKUUOHANEHAsR cXema OfHOro pas-
psfa nopra nokasaHa Ha puc.15 3a-
nucek “1° B TRIS onpefensier faaHHbIA
BbIBOA kak Bxof BeixoaHkle bydepbl 0T-
KNo4aoTes (MepeBOASTCS B BbICOKOUM-

nepel Microchip PIC16C5X Crnpasou-
Hble faHHble — 1996
8 OpHOKpUCTaNbHBLIE MUKPOKOHTPON-
nepel Microchip PIC12C5X, PIC12C6X,
PIC16X8X, PIC1400, M16C/61/62 —
2000
(NMpoponxenue cnepyer)
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A.O3HOBUXWH,

KTHbIA

r.ApkyTck.

NMEPEKIMTO4YATHITb

BeckoHTakTHLIN fiepekniouarens
(BMN) npeacrasnsaer cobom KOMMy-
TaToOp Harpy3Ku, BCTPOEHHLIN B Ca-
MOAENLHLIA KaHLEeNsipCKUn npu-
60p — cTakaH, npegHasHaYeHHLIN
ANA pyyek, KapaHpallen, gprnoma-
crepos u T.N. BN KomMyTuUpyert
Lefb MUTaHus pasnU4YHbIX YCT-
POWVICTB M MOXET UMETH HECKONLKO
OPUIMHanLHLIX BAPUAHTOB rMpumMe-
HeHus.

BIN (pmc.1) yctaHasnueaetcs Ha
OCHOBAHUN 5, BLINONHEHHOM U3
Aepesa vnn (PonLIMpoOBaHHOro
CTEKNOTeKCTONUTa (aNns Nnpunanku
BbHIBOOOB repkoHa). [diopanesbi
unn 6o Apyron crakaH u3 He-
MarHUTHOrO MaTepuana noaxoas-
wux pasmepos 6 kpenutcs K oc-
HOBaHuIO LWypynamu 4. B ctakane
YCTaHOBIIEH “NOXHBLIA" KapaHaall,
COCTOSILLMI U3 KOPOTKOFO OTpe3Ka
Kapanpawa 7, Ha KOTOpbIA NNOT-
HO HaTsIHYTa NONUXNOPBUHUNOBAS
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Tpybka 8. B Tpybky ¢ HebonbLlumm Tpe-
HUEM BCTABNSAETCA MepKOH 9, npukpen-
NEeHHbLIA K OCHOBaHWUID. 3TOT “KapaH-
[aw’” npegHasHavdeH ana MackupoBKM
repkoHa u He MCMoNL3yeTcs no NpsaMo-
My HasHauyeHWK (ans NMcsMa u puco-
saHus). [MoaTtomy ero anuHa BuibpaHa
TaKoM, YTO6LI OH HE BbIHUMArCS U3 cTa-
KaHa.

Mepekniovatenem B8 Bl ssnserca
dnomacrep 2. OH popabarsiBaercs
crneayrowmnm obpasom: yoansercs nu-
LWywuin ysen v kanunnsipHas Tpybka;
B BEPXHIOK YacTs hnomactepa scTas-
NSETcs CTepXeHs OT LIAPUKOBOW pyy-
KM, @ B HYXHIOK HaCTb — MNOCTOSIHHLIN
MarHuT (ero MOXHO BKMEeUTL UK 3ak-
penuTs Ha TPEHUU MpPU NMOMOLMN Ln-
NMHAPWUYECKUX BCTaBoK). B HWxHUIA
Konfiaqyok griomacTepa npoaesaercs
cyposas HUTL gnuHoin 30 40 cm m 3a-
BA3LIBAETCS Y3NOM, YTOGL! KOHEL, HUTK
hepxarcs 8 konnadke [pyron KoHey
HUTU 32XKMMAETCS MEX/1y CTaKaHOM M
ocHosaHveM. [ina Bonbiuen npoYHo-
CTU 3TOT KOHEL MOXHO NpMBA3aTh K
wypyny Hutb npepoTtspawaer “akcn-
ponpuaumin” pnomacrtepa 3abbiBuun-
BbIMM NONL30BATENAMU, HWKHUA KO-
nayok criomacrepa UKCUpPYETCS B
KOpPNyce KaHLIENspCKOW CKPENKOWn,

Mposepka paborocnocobHocTn BN
3aKMYaeTcs B KOHTPONE COoNpoTUBIIe-
HUA repkoHa (OHO AOMKHO BuITh Ma-



fblM) fpK ONYLLEHHOM B CTaKaH HWX-
HeMm KoHue cpnomacTepa. Mpu Heobxo-
AMMOCTY cnepyeT noaobpaTth BLICOTY
pacronoxeHus repkoHa B cTakaHe, yc-
TaHaBnNuBas Ha AHO CcTakaHa rnpoknag-
Ky ¥3 KaHLeNnapckon pesvtHku, MNepeme-
ieHne HUXHero KoHua cnomacrtepa 8
cTakaHe He [ONXHO Bbi3biBaTb Aaxe
KpaTKOBpEeMeHHOrO pasMblKaHUs repko-
Ha. [Ins BLINONHEHWS 3TOFO YyCNosus He
pekoMmeHayeTcs BhibupaTte cTakaH C
BHyTpeHHUM auameTpom bonee 25 Mm
Y7066 HE UckaTb Bonee MOWHBLIA Mar-
HWT, Lienecoobpa3Ho yMEHLILUTL BHYT-
peHHW avameTp cTakaHa, BKNews B
Hero Tpy 6Ky, CKreeHHy0 U3 HEeCKON bKUX
CNoeB 3NeKTpoKapToHa. ABTOp UCHONb-
30Ban ctakaH BLICOTON 80 MM U BHYT-
peHHum anametpom 25 mm. [mametp
dnomacTtepa — 11 mm.

Ans oTkNo4eHns Harpysku cnegyet

BbIHYTb chnoMacTep-riepeknoHaTent U3
cTakaHa unv nepesepHyThL €ro v BcTa-
BUThb UBETHLIM konradykom 1 BHM3 Kom-
MyTauus Harpys3ku nonyyaertcs Hesa-
METHOWN (NpOCTO B3RN pyyKy W Hadan
nmcaThk). Takoe ycTpONCTBO MOXHO 1C-
noNbL30BaTh BMECTO TPEBOXHOW KHOM-
ku. Mpu xenaHum He3amMeTHO OT ApYIMX
MHOrOKpaTHO BHINONHATL NOA0bHLIE
MaHUNynNauuu, cneayet ssecTv Hebonb-
Wyto 3aepxKKy npu nepeknioHeHnn Ha-
rpy3Kku.

MepkOH MOXHO UCMONL30BaThL TUMOB
MKA 52141, MKA 52142, MKA 52202,
paccYUTaHHbIX Ha KOMMYTaLIMIO CETEBO-
ro HanpsbkeHns u Tok Ao 3 A. Ecnu 8
HaNU4UN UMEeTCR TONBKO MUHWATIOP-
Hble repkoHsl, BIMT HeobxoaMMO “ymoLl-
HUTE” CXEMOW, Noka3aHHOW Ha puc.2.

lepkor SF1 ynpasnseTt TUPUCTOPOM
VS1, BknodeHHbIM B AnaroHans mMocTta

VD1. KoHTpONMpOBaTE COCTORHUE rep-
koHa SF1 MOXHO 1o HanMuuio (MnNu oT-
CYTCTBMIO) TOKA B LiENU yrpasnsioLLero
anektpoaa VS1. MNpu 3amkHyToM SF1
cBeTutcs uHankatop HL1. B kauecTtse
Harpysku Ry MOXHO NpUMEHUTL YCTPOW-
ctea, paboratwlme or cetn (220 B).
AduoaHeit mocT VD1 MOXHO 3amMeHvThb
ApYyrvum, paccuvTaHHbLIM Ha obpaTHoe
HanpsxeHue He MeHee 400 B, nanpw-
mep, KU4026, KU407A, auoaHbimu
cbopkamu K[O205A vnu oguHO4HBIMU
avopamu KO202P. Tupuctop VS1 mo-
KeT 66Tk TUna KY201K, J1: KY202K...H;
2y202K...H. Pe3auctop R1 — Tuna
OMNT unu nopobriLiA. Ceetonuoa HL1
— KpacHOro ugeta (C 4oCTaToOHHON Ap-
KOCTbIO CBEYEeHWUs npu Toke 1-2 MA).

Nurepatypa
1. Pagwo, 1990, N12, C. 39.

A.KALLKAPOB,
r.C.-MeTepbypr.
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B paanoniBbuUTEeNsCKON npakTuke
nonynsapHel NpoCThLie yCTPpOMCTBa, pea-
rvpytoline Ha nameHeHve kakux-nubo
rnapameTtpos. OgHUM U3 Takux ycT-
pPOICTB ABNAETCS npeanaraemas cxe-
Mma, cpabaTbiBatoLLas npuv noBkiLIEHAN
TeMnepaTyphbl OKpyXalolen cpeasl
[JaTunkom Temneparyphkl CRYXUT Tep-
mopesuctop R7 (MMT-4). MomeHT cpa-
6aTbiBaHus kNtova Ha TpaHaucTope VT1
uHanumpyetcs csetoanoaom VD1,

3Ta cxema UCronbL3yeTcs MHOKW Kak
AaTyuk neperpesa B AepeBsHHON baHe,
B KOTOPOW YCTaHOBAEH 3MNEeKTPUYECKUA
Harpesatenk (TOH). MNpy nosklieHUu
TemnepaTtypbl Bbille yCTAaHOBNEHHOro
Npeaena (perynupyetcs nepeMeHHbiM

pesucTopom R6), ycTpOMCTBO BKAOYa-
eT 3ByKOBYO cUrHanuaauuo. Tepmope-
3MCTOp rnoMellaeTcs noa fnoTONKOM
6aHu, a cama cxema C y3Nom KoMMyTa-
uvv — B npeabaHHuke (ANUHa coeau-
HUTENbHbIX NPoBOAOS — He Bonee 5 m).
KonTtakTel pene K1 Bknto4atoT anektpu-
4eCKMI 3BOHOK. Mx TakKe MOXHO rpu-
CrnocoBuTbL U ANs KOMMyTal MM Nbon
APYron Harpysku.

Mpu TemnepaTtype cpeasl +18...20°C
aKTUBHOE CONpoTUBNEHWE TepMOaaTYM-
ka — okono 100 kOm TepmopesucTop
R7 BMmecTe ¢ nepeMeHHbLIM PE3UCTOPOM
R6 v pesuctopom R2 0bpasytoT aenu-
Tenk Hanpsxenus. HanpskeHue cme-
uieHus ¢ Hero nogaetcs Ha 6asy TpaH-

aucTopa VT1. Pesuctop R3 orpanvum-
Baet TOK 6a3kl TpaHaucTopa VT1 v npu
yKka3aHHOM COrpOTUBAEHUU MOYTU HE
BnusieT Ha nopor cpabaTbiBaHUs KNO-
ya, Moka OH 3akphIT, ceeToaunoan VD1 He
ropuT, HanpsxeHue Ha pesucTtope R1
6N13KO K HYNIO, COCTaBHON TPaH3UCTOP
VT2-VT3 3akpeiT, pene K1 obectodeHo,
W Harpy3ska oTknio4eHa

Mpw HarpeBe TepMOpe3nCTOpa Conpo-
TuBNeHne R7 yMeHbLIAETCs, Hanpske-
Hue Ha Base TpaHaucTopa VT1 ortHOCK-
TenbHo OBLWero nposoaa nagaet, U OH
oTkpblBaeTCA. 3aropaeTcs cBeToavon
VD1, Ha R1 nossnsercs nageHue Hanps-
xeHust, obycnaenusaiouiee 3apsa KoOH-
neHcartopa C1 depe3 orpaHuuMBaloWmnn
pesucTtop R4 u avop VD2. fmon VD2
npenstcTByeT BeICTpOMY paspsay C1
depes R4 u R1 npu 3akpeiBaHnv TpaH3u-
ctopa VT1. 310 npusoavT Kk 3apepxke
BBIKMIQUEHUs CUrHana Tpesoru.

Bnarogaps o4eHb Manomy TOKy MoO-
TpebneHus knio4ya Ha COCTaBHOM
TpaHaucTope VT2-VT3, BKkO4EHHOM
no cxeme [apnuHrrona, pesuctop RS
MOXeT umeTb Bonbuoe conpoTusne-
HVe, a 3NeKTPONUTUYECKUIA KOHeHCa-
Top C1 noaxoauT NpakTudecku No6on
Mapku Ha pabodee HanpsaxeHue He
meHee 12 B,

Koraa HanpskeHue Ha KOHAeHCaTo-
pe C1 gocTuraer nopora cpabatbiBaHWS
COCTaBHOIO TPaH3UCTOPA, OH OTKPLIBA-
eTcs u Bkntodaer pene K1.

Cxema He coagepXuT AeduunTHBIX
petanet TpaHaucTop VT1 Heobxogu-
MO MPUMEHUTE C KO3PHULMEHTOM YCu-



neHns hyq, 60nee 60. TpanaucTop VT2
MOXHO 3aMeHWUTb Ha N0BOR ManomotL-
HEIA KpeMHWeBbIA TMna KT315, KT312,
KT503 ¢ ntobbiM BykBeHHBIM MHAEKCOM.
B kadectse pene K1 npumensertcs ma-
nomMoulHoe pene, ysepeHHO cpabathbi-
Batoilee Npu HanpsxeHUM Ha 0BMOTke
7...10 B. 370 moryT 6biTe P3C15,
P3C10 (nacrniopt 302), POC48A (nac-
nopt PC45.902.16). MNepeMeHHbIN pe-
3uctop R6 — MHOTOOBOPOTHLINA, TURA
Crb5-2, Crs-3 vnm ananorndtelt. Oc-
TanbHble pe3ncTopb! — tmna MT-0,25.

Ha ykasaHHRix anemeHTax cxema cra-
6uneHO paboTaeT NMpu HaNpPSKEHUN NN-
Tanma 9.. 12 B. UcTtouHMk nMTaums gon-
XeH B6blTb cTabunuanposaHHbIM. To-
TpebnseMetid TOk He npesklwaeT 30 MA
(npn BKNOYEHHOM pene). YCTPpOWCTBO
CMOHTMPOBAHO Ha MakeTHOW (nepdo-
puposaHHOW) nnate. CoeanHEHNS Bbl-
NoNHeHbl MPOBOAHEIMU NEpeMbiuka-
MMU.

Tepmopesuctop MMT-4 nometaetcs
B antoMmMHnesyto Tpybouky ¢ BHyTpeH-
HUM anaMmeTpom 5 MM 1 ANUHOM 50 MMm.
K ctenkaM Tpyboukn TepmopesncTop
NPUKNENBalOT HECKONBKUMU Kannamu
knes “CynepMoMeHT-rens’, npeasapu-
TENLHO N30NUPOBAB BLIBOALI NNACTUKO-
BbIMU Tpyboukamn CoeanHuTenbHbIE
npoeopaa oT TepMogaTunka yaobHo npo-
NYCTUTE BHYTPWU rMBKOro antoMUHUEBO-
ro BMTOro LNaHra ot Aywa. kpaHpo-
BaTh NMPoBOAKY He obs3artenbHo. Co-

6paHHbIA Takum 00pa3oM Tepmopaat-
4YMK MNPUKPENNAOT K noTonky 6aHu,
Kyaa ecTecTBeHHbIM 06pa3oM yxoauT
BCe Tenno

Bmecto tepmopesnctopa MMT-4
MOXHO MPUMeHNTL TepMOoaaTHNK 3aku-
naHnsa BoALI B pagnaTope oTevecTseH-
HOro nerkosoro astoMobunsa. Takue
AaTuukn (HanpuMmep, B asToMobune
BA3 21061) ynpasnsior npuHyanTens-
HBIM BKIIOYEHWEM BEHTUNATOpA panu-
aTopa.

HacTtpoitka TepMOpene cBOAUTCSA K
perynuposke 4yBCTBUTENBLHOCTU Nepe-
MeHHEIM pe3ancTopoM RE Takum obpa-
30M, 4YTOObI CBETOAMOAHLIN MHANKATOP
VD2 HauMHan cBeTUTLCS NpY 3afaHHON
TeMmnepatype. HacTpoiky ynobHo npo-
n380aUTL, MOMECTUB TepMoaaT4nK BMe-
cTe C OBbIYHEIM TEPMOMETPOM B 1yX0B-
Ky nnnTel. [lonyyne HyxHyl0 TeMnepa-
TYpY, OTperynupyiTe comnpotusneHve
R7 Tak, utobbl 3aropencs csetoanon u
BKNOUMNOCKL pene (3o 6yaeT 3aMeTHO
MO wienyky). 3aTeM BpatllanTe ABUXKOK
R7 8 06paTHyt0 CTOPOHY A0 BhIKNIOYe-
HUA cseToanoaa. Pene fOMXHO ocTa-
BaTLCA BO BKIOYEHHOM COCTOSHUM ele
2...3 MWUHYTLI, NOCNe TOro Kak noracHeT
CBETOANOAHBIN UHANKATOP.

Mpn HeOBXOAUMOCTH BpeMS 3aepx-
KM BbIKNIOYEHUS MOXHO COKPaTUTL UMK
YBENUUNTL, COOTBETCTBEHHO YMEHbLLLINE
Unn ysernuM4mse emMKoCTh KOHaeHcaTopa
C1.

r

BO3BPALLUASACH K HANMMEYATAHHOMY
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(“PM”2/05, C.39)

CnyxoBou annapar

A.NMAPTUH,
r.EkaTepuHObypr.
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Ans ynyqwexns pa3bopynsocTn
pe4un nocne ycunutens pekomeHay-
X €TCS BKMIOUNTE aKTUBHLIN (OUNLTP MO

«Un Puc. 1
Bx Rt 18k R2 Bk R3 Bk 4 1K s
0,02
1 [2 L3 t l
0.0 0.01%6 1000
T T T
' . &A1
Puc. 2 BF1 TM-2A
4 Ky, 8B npepgnaraemon cxeme (pwuc.1)
+22n6 Punetp cogepxut Tpu RC-Lenouku.

AYX cduneTpa nokaszaHa Ha puc.2.
MoabeM xapakTepUCTUKW HaxoaWuTCs
B 30He Ny4iuen pa3bopunsoCcTh peyn.
MukpoTtenedon TM-2A 13 konnek-
TOPHOW Lenn TpaHaucTopa VT2 (puc. 1
B CTaTbe) NepeHeceH B aMUTTEPHYIO
tenb BLIXOAHOrO TPaH3NMCTOpa PUMb-
Tpa (puc 1). MogxknioyaeTtcs GUNETP K
KONNekTopy TpaHauctopa VT2.

v

XPOHUKN XX BEKA

Y ucrokoB
panuoBeLlaHns

(NMpopomxenue. Havarno 8 N2/05)

B CCCP 1501 1920 r B Hwxeropogckon
paguonabopatopun (HPI1), nog pykoeof-
ctBom M A Bony-Bpyesuua (1888-1940) 3a-
pabotan nepesit MmanomotlyHbli (300 Br) pa-
avorenedouubiit nepegatuvk Criefyer otme-
TWTb, YTO B Mae TOr0 e rofa, yCrbliuae ero
MYy3blKanbHyl0 nepegady, pyKoBoauTens He-
meukoi hupmbt “Tenedyuker” rpad Teopr
¢oH ApKo BOCKMUKHYN “3T0 HEBO3MOXKHO!"

17 cenrabpst 1920 r MOCKBUYM yCrIbILIANW
B UCNIONHEHWUK cONVCTKA Bonbwioro Tearpa
Hapgexawl O6yxosov pomaHc Monvubl 13 one-
pot “Mukopas Aama’”. Taxk HA4anocs BeuaHme
¢ “LenTpansHoit pagunoTeneoHHOK CTaHymu’
(ona 6wina pacnonoxena Ha BoaHeceHckon
ynvue, 6nua p Aysa)

23 nosibpst 1924 r B rMockse, 8 ManeHsb-
KOW KOMHaTyllKe Ha ynoyke [Opoxosom, yc-
TaBEHHOW BCAYECKUMI PAAVOTEXHUHECKUMU
npuBopamu, CUNBEHO BONHOBANWCH TPV Yero-
Beka npogeccopa M A.Bony-bpyesuy u
B.B Tatapvnos (1878-1941) v Hayanbhvk pa-
AVOCTaHUMKM XOMUY — Beflb B 3TO BpeMsl No-
3biBHbIM "PLB” B a¢hvip sbiina Gonee mMouwt-
Has “LleHTpanbHas paguocTaHuus umenu Ko-
MWHTEDHA" ¥ Nepeaana nepssit HOMEp pa-
AnOraseTs!

25 anpens 1925 r “Paboyad rasera” coob-
wwuna, 4ro 25 mapra 1925 r Ha octpose My-
3p10-Pyiko 8 ropoamike Can-XyaH paavonio-
Burers J1.Peckay 8 10 yacos Beuepa HacTpo-
WM CBON NpUEMHWK ¥ NPUrOTOBMICS CNyiaTe
KOHLepT Bnvkaviuen paguocTadiuv OH yxe
YMOBUA NEPBbLIE 3BYKU MY3bIKKA, KaK BAPYr B
yXO CO CTPAWHOR cufoi sopsanocs ‘Beem!
Bcem! Beem! Paboraer PB Mui nposogvm
onbITel pagvonepefaqn AHTEHHA COCTOMT U3
NPSIMOro BEPTUKANLHOFO NPOBOAA [NVHON
105 M. Tok 8 aHTenHe — 10 A Pagvocran-
unu Amepuku, Adpvikn v Aectpanuu, Aaite
KBMTAHUMIO N0 TenedoHy No cnegyouemy
appecy Pocevsi, HwkHuin Hosropog, pagvio-
naboparopuss " 1 Peckau npucnan Boctop-
XeuHoe nmceMo © Baiuv cvrtansl 6binv fo-
CTaTO4Hbl AR TOro, UTobbi AepXaTth CBA3bL C
nnaxeton Mapc wnv tOnutep, v Bbinu oueHb
ycronuuebt Baiwa ctaHums Gbina nepeoi U3
GoNbiIEBUCTCKUX CTAHLWUIA, KOTOPYHD S CRy-
wan”

B 1OM e rogy MOMogon yKpawuHCKuiA uH-
KeHep HUKMTMH Ha O4HONaMNOBLIR pereHe-
PaTUBHbIN NPUEMHMK NPUHS HA CPEJIHVX BON-
Hax nepefaqn paguoctanunu (lenextenu
(CLUA)

(Npononxenue cnepyer)
FYNUAAHL, UYSXE,
r laoB




TunoBble cxeMbl npuMeHeHust. Oc-
nabnenxue nynscayuti 8 cucmemax c6o-
pa daHHbIX. [INs nponycka Yyepes TpaHc-
hopmaTop ransBaHUYECKON passsa3ku
KaK MOCTOSHHOW, Tak U nepeMeHHoO#
cocrasnarwmx curHana, s AD210 ocy-
LeCTBNNETCA MOAYNALMS Hecylwen Yya-
CTOTH! C Mocneaylowen ee AeMoayns-
unen. Takum o6pa3om, Ha BLIXOLE yCu-
nuTens HeM3BeXXHO NOABAITCA NyIb-
cauum ¢ 4acTtoTou Hecyuwen. Hem 6o-
ree LUIMpPOKOMONOCEH yeunuresb, TemM B
fonbluer CTENeHU Hecyulas fiposBUT-
cs Ha sbixoge. B 6onsluvHCTBE Ccnyya-
€8 ypoBeHbL aTux Nynscayum byger He-
3HaumnTeneH No CpaBHEHUIO C U3Meps-
€MbIM CUrHanom. Ho B HEKOTOPLIX CIiy-
Yyasx, 0COBEHHO fipy yCTaHOBKe Nnocre
AD210 ckopoctHoro ALIN, moxert oka-
3aTbCs KenarensHOV AoNONHUTENLHASN
dvnsTpaums, Tak Kak B APOTUBHOM CIiy-
Yyae nynscauumn MoryT npusecTu K cbo-
AM B usmeperHusix. Ha pnc.19 npuse-
OeHa cxeMa NoaKNIoYEHNs Pe3NCTUBHO-
€MKOCTHOIO aKTMBHOIMO hmnsTpa Huk-
HWUX HaCTOT, CHUXKAIOLWEro BEpXHIOK rpa-
HUYHYIO YaCTOTy TpakTa U TeM cambiM
ocnabnsaLero nynscauumn Hecyuem.
HomuHansl pe3ancTopos (8 kunoomax)
R1 v R2 B 3aBUCMMOCTM OT YacToThl (B
KMNorepLax) paccuntbiBaroTcs no ¢op-
myne:

HcmouHuk moka ¢ eHympeHHUM nu-
manuem. Ha ocHose AD210 moxer
6biTh cobpaH ynpasBnseMblit Hanpsixe-
HUEM UCTOMHUK TOKAa, CXeMa KOTOpOro
npeacrasnena Ha puc.20. Pe3uctop ¢
conpoTtusnexHnem 2 kKOm npeobpa3syer
BbIxogHOE HanpshxeHne AD210 B8 akeu-
BaneHTHLIN Tok Vo 1/2 KOM. Peanctop
DomkeH obnapaTts AOCTATOMHO MaribiM
TemneparypHeiM KoadhdpuymeHTom co-
NPOTUBNEHUS, TaK KaK ero crtabunb-
HOCTbL HEMOCPEeACTBEHHO onpenenser
NOCTOAHCTBO KoadhuumeHTa npeocbpa-
30BaHUA HanpsXeHus B ToK. MNutaemuin
OT UCTOYHWUKOB BbIXOAHOM CEKLMU Ha-
NpsKEeHVEM +Ves M -V (ogg, BHELIHWHA
manoMmowHsin OY noppnepxvsaet 8
y3re CyMMUpOBaHUs HanpshkeHue Ha
ypoBsHe noTeHuuana obulero nposoaa
BhixogHoM cekumn AD210. Ons muHn-
MU3aLuM NOTeps BLIXOQHOIO TOKA, 06yc-
NoBAEHHbIX TOKOM 6a3bl, BECh Naywmn
yepes pe3anctop R1 Tok npotekaer ve-
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pe3 BLIXOOHOW Kackan, cobpaHHbIA o
cxeme [JapnuHrroda. uon ¢ mansiM
TOKOM YTEUYKM 3awuwaeT nepexoas
6asa-aMUTTep TPaH3NCTOPOB OT Ha-
npsXeHus cMmeuleHus obpaTtHon no-
napHocTu. Menons3osaHne UCTOUHU-
Ka -Vpgg B KayecTBe TOKOBOro 3epka-
na nossonsaeT NoOfyuuTb nopatTiu-
socTb 6onee 10 B. Perynuposku cme-
weHna u KoadduunenTa ycuneHms
moryT 6bITe peanusosaHbl Ha BXxopae
AD210 BBepeHnem HebOMbLLWOro Kop-

PEKTUPYIOLWEro ToKa HEMoCPenCcTBEH-
HO B y3er CYMMMPOBaHWS U BapuaLn-
€A CONpOTUBIIEHUS TOKO3ajalLlero
pesuctopa. PekomeHayeTcs UCMOMb-
30BaTh HOMMHANbLHLIA AnanasoH TO-
Kos oT 1 MA 0o 5 MA, B cnny TOro 4TO
B 3TOWN CxemMe HENb3s NoONyYNTL Hyne-
BYI0 BEITMYUHY BbLIXOOAHOFO TOKa U3-3a
npobnemb! 06paTHOrO CMeLLleHUs Nne-
PEXOROB U HANMMUNs TOKOB yTeuek. [pn
nofadvye Ha sxog AD210 HekoTOpOro
HanpsxeHUs cxema OcyillecTBRAeT



ranbBaHM4YeCKN pasBs3aHHOe WUpo-
KONONOCHOe ero npeobpasoBaHue B TOK
BENUYUHON o 5 MA.

lMpeobpasoeamens HanpsiXeHus 6
MoK ¢ 2anbeaHuyeckou pa3ssaskod. Mo-
KaszaHHast Ha puc.21 cxema sBnsieTcs
etlle 04HMM BapuaHTom npecbpa3sosa-
Tenst. [1p1 U3MEeHeHUN BXOAHOrO Hanps-
XeHust B npegenax oT 0 go +10 B Bbi-
XOHOW TOK n3MeHseTtcs ot 4 fo 20 mA.
OTOT TOK NOCTYRAET B BLIXOOHYIO TOKO-
BYIO NeTNo. YBenuyeHne mMakcumarnb-
HOTO BbIXOQHOTO TOKA NO CPaBHEHWUIO C
npeablayten cXxemon cTano BO3MOX-
HbIM 38 CYeT UCNONb30BaHUS 4ONONHU-
TENLHOIO MCTOYHUKA NUTaHus +28 B.
Pesuctopom R2 yctaHaenuBaercs Bbi-
XO4HOW TOK, pasBHbIN 4 MA, Npu Hyne-
BOM BXOZHOM HanpsikeHuM, pesucTto-
pom R5 — makcumanesHas Benu4uHa
BbIXO4HOTIO TOKa.

Yecunumens ¢ eanbeaHudeckol pas-
8a3kol 0nis mepmonapsl. [lpuseaeHHas
Ha puc.22 cxema ocyLLecTBIseT ycune-
HWe, ranbBaHU4eCcKyl0 pa3BR3Ky U KOM-
neHcaumnio XONO4HOTo chas Ans CTaH-
dapTHo# Tepmonapsel Tuna J. UMC
AD590 patuuka TemnepaTypbl TOYHO
KOHTpONnupyeT TemnepaTypy BXOOHbIX
3axumos (xonogHoro cnas). Obycnos-
NeHHble Bapualuen TemnepaTtypbl U3-
MEHEeHUst TOka Yepes JaTyMK NpUBOAST
K U3SMEHEHUsM nageHust HanpsikeHus
Ha peauctope R4, kOTOpble KOMREHCK-
PYIOT yXo4 TemnepaTtypbl XONogHOro
cnast o1 0°C. O6wuin koabpuLmeHT
ycuneHus cxemMbl paseH 183: gononHu-
TenbHbin OY ycunusaet curHan 8 100
pa3 u AD210 — B 1,83 pa3sa. [ins ka-
nmM6poBKN HEOBXOAMMO 3aMEHUTL Tep-
Monapy OTpPe3KOM CMOLHOIO TepMo-
NlapHOro NPOBOAA M NOAKIMOYUTL K BXOA-
HbIM KINeMMaM UCTOMHUK MarnbiX Hanps-
XEeHU. YCTaHOBUB HYNeBOE Hanpsike-
Hve Ha Bxoge (0,0000 B cootsetcTByeT
0°C), perynupoBkoit noteHumometpa R8
ycTaHaBnuealot Hanpshkenue 0,000 B Ha
Bbixoge. [lanee Ha Bxogd nogaeTcst Ha-
npsixeHue +0,02185 B (400°C), u pery-
nuposko# R1 ycTaHaBnvBsaeTcst Hanpsi-
*eHue +4,000 B Ha Beixoge. 3ta cxe-
Ma obecneunBaer HenvHeapm3oBaHHOe
BbIXO4HOE HanpstkeHue ¢ KPYyTU3HON
nopsigka +10 MB/°C B ananasoHe tem-
nepartyp ot 0°C go 400°C.

lMpeyusuonHbIl “nnasawuwuld” npo-
epaMmmupyembili UCMOYHUK ONOPHO20
HanpsixeHus. Codvetanne AD210 ¢
LIAMN nossornsiet co3gaTh NpeLnanoH-
HbI? UCTOMHUMK HanpsiXeHus ¢ “nnasa-
owmm” obymm nposogom. Ha puc.23
NOKa3aH BO3MOXHbI BAapUaHT Takoro
ucTovHuka. Ludpossie Bxogsl LA
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AD7541coBmecTumbl kak ¢ TTL-, Tak 1
KMOT1-noruxon. Mutanne AD7541 n
MCTOYHUKA ONOPHOTO HaNpsXeHUs
AD581 ocyulecTBnsiercst OT ranoBaHu-
YeCKM pPa3Bsi3aHHOIO UCTOYHUKA nuTa-
Hus +V|gg BxogHon cekuuun AD210.
O61Mi NpoBOA 3TON CEKLUUN COeAUHEH
¢ o6uMM NpoBOAOM LNPOBLIX BXOOOB
LIA,

AD7541 npegcTtasnset cobon LIAM ¢
TOKOBbIM BbIXOAOM, 4TO obycnasnusa-
€T Heo6X0AMMOCTb YCTAaHOBKU BHELLHe-
ro BbIXOQHOroO ycunurtens. B kauecTtse
TaKoOro yCUnuTens B cxeme MCnonb3y-
eTcst BHyTpeHHWU BxogHo#n OY AD210.
Onst QOCTUXEHUs Haunyylux pesyhib-
TaTtoB Uenu peryrupoBkA CMellleHuUs
nyyiwe peanv3oBaTb B COOTBETCTBUM CO
cxemon. 3pgecs VD1 — npubop
HP5082-2811 1nu aHanornvHbIf.

BbixogHoe HanpsikeHue AD210 6yaer
BapbupoBaTbest B npegenax ot 0 B go -
10 B npu nogave Ha uncpoBble BXOAb!
KOMOUHaLUMNA, COOTBETCTBYIOWNX YUC-
nam ot 0 po 4095. B cuny Toro 4to Bbi-
XOZAHOW NOPT NOSNHOCTLIO rarnsBaHUYec-
KM pa3Bs3aH, MOXHO B3aUMHO nome-
HSTb BbiBOAbLI CUrHana u obulero npo-

+158

BOZa, NOMNY4MB B pesynsTate Bapuauumio
BbIXOAHOTO HAanpsiXeHUs B npegdenax ot
0B po+10B.

Takum o6pa3om, cxema obecneumsa-
eT NpeLunsMoHHoe NporpaMmmMmmpyemoe B
npegenax ot 0 B go 10 B onopHoe Ha-
npsbKeHMe C BO3MOXHOCTbLIO NONMHON
ranbBaHUYECKON pa3Bsi3ku NpU MEXKac-
xagHOM HanpsbkeHun go +3000 B.

Bx0O0Hbie uenu MHo20KaHansHol cu-
cmembl cOopa daHHbIx. Ha puc.24 npu-
BeJEHa CXemMa BXOLHbIX Lenen YeThbl-
pexkaHanbHOW cuctembl cbopa dan-
HbIX, KOTOpast UCNONb3YeTCs A4Ns corna-
COBaHUst ypOBHEWN U ranbBaHW4YeCcKON
pasBA3KM psiOA TUNUYHBLIX BXOOHbIX CUT-
HanoB. B aton cxeme kaxabit AD210
obecneunBaeT NOMHYIO ranbBaHU4Yec-
KYIO pa3Bs3Ky kak Mexay Bxodamu u
BbIXO4aMM, TaK M MeXQy KaHanamu.
YcrtaHoska AD210 B kaxgom kaHane
no3Bonuna 4OCTUYbL MaKCUManbLHOW
3alMTbl M NOAaBNEHUs HeXenaTenbHbIX
CUrHanos.

KAHAJ 1. AD210 ocyutectensiet npe-
obpasosaHue BapbupyeMoro B npege-
nax 4...20 MA BXoOHOro cuUrHana Toko-
BOW NeTnM B BbIXOAHOE HanpsikeHue
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avanasona 0...10 B. WyHTtupyiotmi pe-
auctop R4 npeobpasyer Tok 4...20 MA B
curHan c HanpspkeHvem +100...+500 mB.
CurHan cmetuaercs Ha -100 mB ¢ nomo-
wbio peauctopa R7, yto nossonsier
nogasaTtk Ha Bxog AD210 HanpsikeHue
B npeaenax 0...400 mB. 310 Hanpsixe-
Hue ycunueaetcs B 25 pa3 1 Ha BbIXO-
ae AD210 HanpsikeHue BapbupyeTcs OT
0 go +10 B. MNpu pasopBaHHO# TOKOBOW
netne Ha Bbixoge AD210 6ygeT Hanpsi-
XeHue -2,5 B.

KAHAN 2. B atom kanane AD210 wnc-
nonb3yetcs gns cornacoBaHus no
YPOBHIO W ranbBaHUYEeCcKOW pa3Bs3ku
TOKOBOIO BbIXO4a MHTerpansHoro gar-
Yuka Temnepatypbl AD590 Mpu Temne-
patype +25°C gaTuumk reHepupyeT Ho-
MUHanNBHBIAR ToK 298,2 MKA. 3TOT TOK
NMHENHO 3aBUCUT OT TemnepaTtypsl, a
KpYTWU3Ha xapakTtepucTukm — 1 MKA/CC.
CrneposatensHO, NPy NOHWXKEHUN Tem-
nepatyps go 0°C BenuumnHa ToKa
ymeHbLaetcs Ao 273,2 mkA. TouHo Ta-

KOW Xe TOK, HO NPOTUBORONOXHOIO
HanpaBreHWs, TeYyeT OT UCTOMHUKA
onopHoro HanpsokeHuss DA4; cymmu-
poBaHWe 3TUX TOKOB MPUBOLOUT K MNO-
SIBITEHUIO HYNEeBOro noTeHuuana Ha
BXOfe, a CneaoBaTteribHoO, U Ha BbIXO-
ge AD210. Mpu temneparype 100°C
n3 reHepupyemoro AD590 Toka Benu-
ymHon 373,2 mMkA BygeT BbluUTATLCS
TOK 273,2 MKA, Tekywmi ot AD580: B
pesynsrare cuna Toka, NocTynawLwero
Ha BxoA npeobpasosarens TOK-Hanps-



*eHue Ha 6aze DA4, coctasuT 100 mKA
3TOMY TOKY COOTBETCTBYET BbLIXO4HOE
HanpsxeHue 10 B. Takum o6pasom go-
CTUraercsi BO3MOXHOCTb perucrpauum
TeMmnepatypbl B uHTepBane 0 .100°C
¢ koahduymneHTom npeobpasosaHus
100 mB/°C.

KAHARN 3. 3toT KaHan npegHasHa-
YeH ANns cornacoBaHus ypoBHEN MUI-
NUBONLTOBbLIX CUrHANOB. Npu egUHUY-
Hom ycunenun AD210 n ucnonssosa-
HuM gononHutensHoro OY B pexume
¢ Kyc = 1000 nogava Ha Bxog curHa-
na £10 mB BbI30BET NOABNEHUe BXOA-
HOro Hanpsixehnusa 10 B.

KAHAN 4 3toT kaHan siBnseTca un-
niocTpaymen BO3MOXHOW KOHMUrypa-
11K NS CornacoBaHUS ypOBHEW CUTHA-

NOB, CHUMaeMbIX C MOCTOBOW CXeMbl.
MMC AD584 obecneunBaer Hanpsixe-
Hue Bo36yxaeHns +10 B, B TO Bpems
kax OY DA10 uHBepTUpyeT Hanpsaxe-
Hue, co3gasas OTpuyaTensHoOe cMmellie-
Hue. PaGortaowmnin B pexume ¢ Kye
=1000 onepaumnoHHbIR yecunutens DAY
ycunusaeT oyeHb cnabbld curHan, no-
cTynaLui ¢ mocTa. [lononHurensHoe
ycuneHnue moxet 6bITb RONYYEHO BULO-
M3MEHEHUEM CXEeMbl BKITIOUEHUS] BXOa-
Horo ycunutenst AD210. Bce BHewwHue
KOMMOHEHTbLI NONy4aloT NUTaHue oT uc-
TOYHUKOB +V|gg U -V |gg, YTO UCKNIOYa-
eT HeoBX0AMMOCTb B OTAENbHOM rarns-
BaHW4YEeCKN pa3Bs3aHHOM WCTOYHUKE
nuTaHua mocTa.

YnpaBneHue nHamMBuagyansHbiM 4oc-

TYNOM K BbiXOflam BCeX KaHarnos ocylie-
CTBRAETCA Yepe3 WuHy Boibopa KaHa-
na mynstunnekcopa. [Nocne Mynstu-
nnekcopa MoxeT 6bITb BbINONHEeHa go-
nonHuTensHaa MUNLTpaLUra U MacllTa-
6upoBaHue curHana nepeg ero noga-
Jei Ha Bxog ALLM.

Peauctoput R1, R8, R10, R14 — ge-
cATUOBGOPOTHBbIE.

Nureparypa

1. B.ABepbyx KaHansl ¢ ranbBaHu-
4YecKON U3onsaumMen ans nepegavm aHa-
NOroBbIX CYUrHaNoB. — JNeKTPOHHbIE
KomnoHeHThl, 1999, N5, C.13.

Mo mamepuanam kamarsoea
"ANALOG DEVICES”

P.rFAMHYTOMHOB,

r.Munexos Upkytckon obn.

O6biyHo 0603HaYeHWe Thna ctabunu-
3aTopa HaHocAT Ha kopnyc UMC non-
HbIM HaumeHosaHnem OpHako B noc-
negHee Bpems 3aBOAbi-U3rOTOBUTENM
CTaBAT cokpauleHHoe obo3HaueHue
(Homep cepun UMC onyckaioT), nubo
Ha MeTannokepamuMyeckKux Kopnycax
CTaBAT KOAOBYI0 MapKUPOBKY, COCTORA-
wyto n3 6ykesl K u asyx undp gns ce-

Tun

v R y TeMn
MHKPOC KM s make,-A eparyp,

K142EH1A +3 +12 0,15 -45
K142EH1B +3 +12 0,15 -45
K142EH1B +3 +12 0,15 -45
K142EH1T +3 +12 0,15 -45
K142E2A +12  +30 0,15 -45
K142E26 +12  +30 0,15 -45
K142E2B +12  +30 0,15 -45
K142E21 +12 +30 0,15 -45
142EH3 +3 +30 1,0 -60
K142EH3A +3 +30 1,0 -45
K142EH3B +3 +30 0,7 -45
142EH4 +3 +30 1,0 60
K142EH4A +3 +30 1,0 -45
K142EH4B +3 +30 0,7 -45
142EH5A +54 0,1 2,0 -60
142EH56 +6 10,12 2,0 80
142EH58 +5+0,18 1,5 -60
142EH5T +6 £ 0,21 15 60
K142EH5A +5+ 0,1 2,0 -45
K142EH5B6 +6 + 0,12 20 -45
K142EH5B +5+ 0,18 15 -45
K142EHS5 +6 10,21 1,5 -45
142EHBA +15 + 0,5 0,2 -60
142EH6B +15% 0,5 0,2 -60
142EH68B +15+ 0,5 0,15 60
142EHGI +15+ 0,5 0,15 -60
K142EHBA +15+ 0,5 0,2 -45
K142EH6B +15+05 0,2 -45
K142EH6B +15: 0,5 0,15 -45

OBO3HAYEHUE UHTEMPAJIbHbIX
CTABUNU3ATOPOB HAMPSXXEHUA

pun K142 1 Tonbko asyx umdp ans ce-
pun 142, Bce nocnegyioumne 3Hakmn He-
cyT cnyxebHylo uHcpopmaumio. Hanpu-
Mep, Bmecto KP142EHS5A HaHocaT
KPEHS5A, smecto K142EH86 HaHocaT
K19, Bmecto 142EH12 HaHocAT 47.
Kogbl mapkuposkn MMC 1 HekoTOpble
WX napameTpbl NpuBeAeHsl B Tabnvue.
3gecb K142EM1A, B — mukpocxemsl

Kopomoe

Tun Ruanazon Kozosoe
Vauoe-B | s makesA TeMneparyp,
Mnx;wcxeurbl oGoaHaweuue

UMMYNBbCHBIX cTabunuaaTopos Hamnpsixe-
Hus, (K)142EH10, 11, 12 — mukpocxe-
MBI NMHERHbIX CTaGunnMaaTopoB Hanps-
XEHWUA OTpuuaTenbLHOR NONApHOCTH,
(K)142EHBA. . .E — mukpocxeMbl AByxno-
NAPHBIX NMUHENHBIX CTabunu3aTopos Ha-
npsbkeHusi, octansHseie MMC — Mukpo-
CXeMb! JIMHEeNHbIX CTabunn3aTopoB Ha-
NPSHKEHUS NONOXUTENBHON NONSAPHOCTY.

oBoanaqexne

+85 K06 K142EH6F 15+ 0,5 0,15 +85

+85 Ko7 K142EHB +15+ 1,0 0,2 45 +85 K48
+85 K27 K142EHBE 15+ 1,0 0,15 -45 +85 K49
+85 K28 142EHBA +9 + 027 15 60 +130 18
+85 K08 142EH86  +12+ 0,36 1,5 60 +130 19
+85 K09 142EHBB  +15+ 0,45 1,5 60 +130 20
+85 K29 K142EHBA +9+ 027 15 -45 +100 K18
+85 K30 K142EH8B +12+ 0,36 15 -45 +100 K19
+125 10 K142EH8B +15 + 0,45 1,5 -45 +100 K20
+85 K10 K142EH8I +9+036 1,0 -45 +100 K35
+85 K31 K142EH8LT  +12 + 0,48 1,0 45 +100 K36
+125 1 K142EHBE  +15+ 06 1,0 45 +100 K37
+85 K11 142EH9A +20+ 04 15 60 +130 21
+85 K32 142EH9E  +24 + 0,48 15 60 +130 22
+130 12 142EH9B +27 + 0,54 1,5 60 +130 23
+125 13 K142EH9A  +20+04 15 45 +100 K21
+125 14 K142EH9E  +24 + 0,48 1,5 45 +100 K22
+125 15 K142EH9B  +27 + 0,54 1,5 45 +100 K23
+100 K12 K142EHIr  +20+ 06 1,0 45 +100 K38
+100 K13 K142EHSO +24 + 0,72 1,0 -45 +100 K39
+100 K14 K142EH9E +27 + 0,81 1,0 -45  +100 K40
+100 K15 142EH10 3 1,0 60 +125 24
+125 16 K142EH10 -3 -30 1.0 -10 +85 K24
+125 17 142EH11 13 -30 1,5 60 +125 25
+125 42 K142EH11 -1,3 -30 1,5 - K25
+125 42 142EH12 -1,2 -37 1.5 £0 +125 47
+85 K16 K142EH12 12 -37 1,5 60 +130 K47
+85 K17 K142EM1A 0,2 -45 +85 K24
+85 K33 K142EM16 0,2 -45 +85 K25



KRAPIEDRIE TEHEPATOPBI QAQ
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KBapueBbin reHepatop K86-TC

Ta6én. 3
Puc. 3 e 5 |
"+§ l+© ) 1 Urmr Haﬁ?ﬁme;nme'nuraﬂq.f.
2 “ ‘Bbixogi curHana pabolei YacroTsl
w|| @2 ] 3 GND ‘OBumii (xopnyc)
1 5 4 Uyie BxojA YNpaBisioilero HANPAXEeHUA KOPPeKUWH YacToThl
‘@‘ @ 5 Eon BLIX0A ONOPHOTO HANPSKeHVR KOPPEKLUM. HaCTOTE)
20 Ta6n. 4
e Y HomuHarnsHii Auana3on yacror, My 50 — 30,0
BoixopHON curHan KMOM
@05 u — HecTaBunbHOGTE MacTOTH B MHTépBane pabounx Temneparyp:
- o1 -16°C po +60°C 3,007
IK86-TC — 970 MUHMATIOpHBLIYA Npe- - 0T -20°C no +70°C . 15,0107
LIM3UOHHLI KBApLIEBLIN reHepaTop. OH  -BorroepeMenHas HecrabunsHocTs YacToTsl {32 Top): £(5 — 10)x107.
pasmelleH B 5-BbIBOOHOM KOpnyce KpaTkoBpeMenHan HecTabunsHocTs 4acToThl (3a 1 ¢) 1,0x10-10
(pmc.3). Cxema BKMOYEHUs aHANOMY- ‘Upeggnt;l NEepecTPO#K 4acTOTE! OTHOCUHTENLHO HOMUHANBHOTO > 21,0x10°
Ha TOW, 4TO ucnonNbL3oBaNackL ANA reHe- SHBYEHUR HacTOT!
BpeMn YCTaHOBMEHUS HACTOTH HOCNe BKMIOUEHNR G- TONHOCTLIO 7
paropa MK85-TC. Llokoneska npusefe-  £1,0-107, mwi
Ha B Tabn.3, OCHOBHLIE NapameTp.l re- Hanpsixetne mtranus, B 5+ 5%
Heparopa — B Tabn.4. Tok; NoTpebnaemMutit B YCTAHOBUBIIEMCR pexuMe, MA: 120.
(NpoagomxeHue cnegyer) MNukoebi it ToK, NOTpebBnaemMui Npu pazorpese, MA 500

OcHoOBHbIE NapamMmeTpbl

LIBETHLIX KMHECKOMOB hupm

THOMSON, PHILIPS n NOKIA

(MpogomkeHune. Hauyano B NN9-12/03, NN1-12/04, NN1-2/05)

MpoaomkeHue Taén. 1

Tun kunecxona

. ATSECU33X21 A7SECU33X23

ATIECUIIX26

ATIECUIIXT1

A7TOECUS8X01

PasMep no puaroHanu, cMm 82 82 82 82 82
Yron oTKNoHeHus:, rpag. 110 110 110 110 110
Bec, Kr 39,0 39,0 39,0 39,0 39,0
[OvameTp UOKONS, MM 32,8 32,8 32,8 32,8 328
O6uas gnuHa, MM 4977 4977 4977 4977 4977
MakcumanbHoe HanpsixeHue BTOpOro aHopa, kB 32,0 32,0 32,0 32,0 32,0
MakcumanbHbIM TOK BTOPOro aHoga, MA 1.0 1,0 1,0 1,0 1,0
TunosBO€E HanpsixeHve BTOPOro aHoga, kKB 30,0 30,0 30,0 30,0 30,0
QokycupyiolLee HanpsikeHue (B % OT Hanpshxenus 2-ro akoaa) 26...30 26...30 26...30 26...30 26...30
WHOYKTMBHOCTL, MITH 1,60 1,50 1,50 0,24 1,50
Crpoutbie 0.29 175
Napamerps KaTyLLI ConpomeneHMfa, Om 1,75 1,75 1,75 , s
TSI MaKkcuMansHbii TOK, A 527 5.27 5,27 13,2 527
cvCTEeMBI Kanposbie WHAYKTUBHOCTL, MITH 246 246 24,6 6,15 246
KaTywm ConpoTtusnenue, Om 9,60 9,60 9,60 2.40 9,60
MakcumarnsHeli TOK, A 1.33 1,33 1,33 2,64 1,33
Tun 6asbl (LoKorb) B10-277 B10-277 B10-277 B10-277 B10-277




Pasmep no auaroHanu, cMm 82 82 82 84 84
Yron oTKNOHEHWs, rpag, 110 110 110 110 110
Bec, kr 39,0 39,0 39,0 40,0 40,0
AvameTtp LokONA, MM 328 328 328 328 328
Obwan gnuna, Mm 4977 4977 497.7 502,7 502,7
MakcumasnbHoe HanpsixeHne sTOPOro awona, kB 32,0 32,0 320 350 35,0
MakcumanbHelit TOK BTOpoOro akona, MA 1,0 1,0 1.0 2,0 20
TuUnosoe HanpaxeHwe BTOPoOro aHopna, xB 30,0 30,0 30,0 320 32,0
dokycupylolee HanpsaxeHue (8 % OT HAMPRKEHUA 2-ro 26 30 26 30 26 30 26 30 26 30
aHona)
MUHAYKTUBHOCTL, MITH 1,50 1,50 1,50 0,96 096
g@&::*"e ConpoTuanenue, OM 175 175 175 110 110
fapameTpsl MakcHMa s Hbi i Tok, A 5.27 527 527 6,80 680
OTKIOHSIOLLEN
cMCTEMb WUHOYKTUB HOCTL, MITH 246 24,6 2486 24 4 244
Kappossie
Conpotusnenne Om 9,60 9,60 960 960 9,60
KaTyLLKU
Makcumans Kol it TOK, A 1,33 1,33 1,33 1,35 1,35
Tun 6a3bl (UOKONL) B10-277 B10-277 B10-277 B10-277 B10-277

THn KnHeckona

AS0AEJ15X02

ASOAEJ15X98

ABOAEJ15X101

ASOAEJ15X09

ABUAEJ15X91

Pa3amep no guaroxanu, cM 84 84 84 84 84
Yron oTKNOHEHWA, rpafg, 110 110 110 110 110
Bec, kr 40,0 400 40,0 400 40,0
AvameTp UoKons, MM 328 328 328 328 32,8
Obuas gnvHa MM 502,7 5027 5027 502,7 502,7
Makcumans Hoe HanpsxeHue B8TOpOro aHona, KB 35,0 35,0 35,0 35,0 35,0
MakcuManb Hblil TOK BTOpOro aHoga, MA 2,0 2.0 2,0 2,0 2,0
TUNoOBOE HanpAXeHns BTOpOro aHoga, kB 32,0 32,0 32,0 32,0 32,0
dokycupyrolge Hanpsixerue (8 % OT HaMpaXeHus 2-ro aHoaa) 26 30 26 30 26 30 26 30 26 30
UHOYKTUBHOCTL, MITH 0,96 096 0,96 096 0,96
KCany?l::;ue ConpoTnsneHve, OM 1,10 1,10 1,10 1,10 110
fapameTpe! MakcuMans Hbiit Tok A 6,80 680 6,80 6,80 6,80
OTKNOHA OLLE
cucTeMb! WUHAYKTUBHOCTL, MIH 244 24,4 24,4 179 179
Kappossle T 0 venenve, Om 9,60 9,60 9,60 7.30 7,30
KaTYLLKU
MakcuMmansHbiit TOK, A 1,35 1,35 1,35 157 157
Tvn 6a3bl (LOKONL) B10-277 B10-277 B10-277 B10-277 B10-277

Ty kuHeckona - MBOAEJIBX04 - ASOAEJ15X96 . ABOAEJ15X104 - - ASOAEJ15X896
Paamep no guaroHanu, cm 84 84 84 84 84
Yron oTKNOHEHWA, rpag, 110 110 110 110 110
Bec, kr 40,0 40,0 40,0 400 40,0
AvaMeTp LOKONA MM 328 328 32,8 32,8 32,8
Obuwan gnvHa, MM 502,7 502.7 502,7 502,7 502,7
MakcumansHoe HanpsiXeHve BTOporo aHoaa, kB 35,0 35,0 35,0 35,0 35,0
Makcumans Hell TOK BTOpOro aHona, MA 2,0 2.0 20 2,0 2,0
TUNosoe HanpsXeHue BTOPOro aHopa, KB 320- 32,0 32,0 32,0 320
;D:(;(zgl;pylou.pe HanpsXeHue (8 % OT HanpsXeHusd 2-ro 26 30 26 30 2% 30 2% 30 2% 30
UHAYKTUBHOCTL, MITH 0,96 1,50 1,50 1,50 1,50
g;;;z::ue Conpotusnenue, OM 1,10 1,75 1,75 175 1,75
MapameTpti MakcuMans ol Tok, A 6,80 5,44 544 544 544
OTKNOHSIOWE
cUCTEMBI MUHAYKTUBHOCTL, MIH 17.9 246 246 246 246
5::;‘1::b|e ConpoTusnenve, Om 7,30 9,60 9,60 9,60 9,60
MakcuMansHetit TOK, A 157 1,37 1,37 1,37 1,37
Tun Gaasl (LOKONL) B10-277 B10-277 B10-277 B10-277 B10-277

(MpoaomxeHue cnenyer)




QNEKTPOOBUIATESIb YE:

Onekrpogsuratens YB-052L] ucnons-
30Barncs gns npueoga ueHTpudyr cTu-
panbHbix MawmnH Tyna-4’ Moxer 6biTb
npUMeHeH 4ns NpuBoAa ApYrux Mexa-
HU3mMoB BHewHun Bug asuratens npu-
BedeH Ha pmc.1, rabaputHble u ycra-
HOBOYHbIE pasmepbl — Ha pUc.2 cxe-
Ma BKNOYeHUst — Ha pmc.3

OnexTpoasuratent — oaHodasH.blR
KONSEKTOPHLIA ABYXNOMOCHLIN, nocne-
po.artensHoro Bo3byxaeHuss Ncnonte-
HWe — OTKpbLITOe, BCTpanBaeMoe ¢ ec-
TeCTBEHHbLIM OxnaxgeHuem ®opma
KpenneHus — dnaHuesas

£ _ . Puc. 1

Pabouee nonoxeHne snekTpoasura-
TEens — BepTUKanbHOe, C OQHUM BbIC-
TYNaoWnM KOHLOM Bana HanpasneH-

HbiM BBEpX JnekTpoasuraters — He-
peBepcuBHbIA HanpasneHnue Bpaile-
HUS — O YacoBOW CTperke, eChv CMOT-
peTL CO CTOPOHL! KosnexTopa Pexum
paboTbl — NPOACIMKUTENLHLINA

PoTtop anekTpogsurarens ycraHoB-
fleH Ha WapuKOBbLIX NOALIMNHUKAX
116027 Knacc nsonsuum — A Konnek-
TOp BLINOAHEH HAa nnacTMacce

YpoBeHb WyMa paboTaiolero anek-
TpoaBuratens He npesblwaet 75 ab
Ha paccTosHuu 0,5 M OcTanbHble na-
pameTpbl ABuUratens npuveeneHbl B
Tabn.1 n 2
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Tabn. 2
Puc.3 1 B ‘
s ObmoTKi cTaTopa
i I | Mapka nposopa n3B 2
] | -Cemb LOuameTp npoBopa (Megb/U3onsiusi) Mm 0 48/0 55
12 | I | Yucrio BUTKOB Ha MOMOC 265
= CpenHas prvHa BUTKa MM 245
— ConpoTuBneHue katyiuku npu 20°C OMm 12
L1,l2 - olfiMamku cmamopa, Bec rpooaa ¢ 220
(B - xoHdeHcomopHui Bnok ¢ fiposon
O6moTku potopa
Mapka npoBofa na3s 2
Ta6n 1 pra e
Duamertp npoBoga (Meab/m3onaims) mMm 0 35/0 41
¢ Yueno akTuBHLIX NPOBOAOB B Na3y 138
Obwue YUncno CTOPOH Cekijun B nasy 6
Hanpsixenue nutanus B 220 UUCHO BUTKOB B CEKLMM 23
Motpebrnsiemas moupocTs BT 185 UUCHo CeKuuu 33
MoresHas Moupocts BT 100 lilar no nasam 1-6
Tok A 17 Lllar no kornnekTopy 1-2
CkopocCTb BpauweHusi 06/MuH 7000 ConpotuereHve o6MoTku npu 20°C Om 71
Cos ¢ 082 Bec nposoga r 140
HOMUHaANLHLIY MOMEHT Ha Bany Kr CM 139 Yucno KORMEeKTOpHLIX NNacTrH 33
MpesbileHve TemnepaTyph obmoTok °C 65 TUn WeToK ars
Bec «r 225 Paamep etk MM 6 5x10
Cpok cnyxbbi 4 400 Npumeuanune anekTpofsuraterns moxer ObiTt 3anuTad oT cetn 127 B



Kynno, nPOAAM, OBMEHAIO

Ans nybnukayuu 6ec-
nnamubix o6bseneHul He-
KOMMEPUEeCKO20 Xapak-
mepa o rnokyrnke u npoda-
ke paduodemarned, bbimo-
eol u paduonbumensc-
Kol annapamypsl, ux
MEKCIM MOXHO NPUCKIame
e nuceme no adpecam
119454, 2.Mockea, a/a 37 vnu 220095,
2.MuHck-95, a/a 199, nepenasatb No Tene-
doHy B Murcke (017) 249-41-47 vnu vepes
E-mal rli@radiopage.by

rm@radio-mir.com
WWW  http://radic-mir.com

Mpogam: npoueccop CPU Pentium 3 866(EB)/
133MHz/256K BOX FC (8 xomnnekte ¢ Mat nnarou
M/B ACORP 6A815EP mogynem namstu DIMM 256
Mb SDRAM with SPD (PC-133) a rawke 6nok nuta-
Hus LC-235ATX Tupucropst T50-11 532

AnexkcaHnap

E-mail shursiver@supermail ru

Mpoaato Kenwood TS-9508D DIGITAL
Kynnio navenoku NA21B-1T w NN21B-1B
Cobwpalo crapoe papguo

E-mail uaicce@aqs! net

Ten 88137840 324 Bopuc

fipogam antenHy LPA 14 — 30 MIy (6 3nemen-
T0B), reHepatop M'4-158 (10kMy — 100MIy) AMX-Metp
X1-48 (100 kT — 150 Mru) unn obmensio Ha KB v
YKB annapatypy

E-mail yes66@yandex ru

Ten (8352) 45-35-57 Bnagumup, RA4YO

Mpoaaw Kenwood TK-340, 4 Bt, 450 — 470 My
E-mail alex2ed@mbox ru
Ten 8-916-722-74-03 Cawa

Kynnio pagvonamnbl 300B, 6B4G, KT88, KT66,
12AX7 EL-34, 6550

E-mail 1191525@mail ru

Ten 8(916)555-63-29

Mpogam KB-Tpancueep IC-756 B ugeansHom co-
CTOSHUM

490050 KazaxcraH, r Cemunanatuhck-50, a/a 45,

Hagrouvn A H

E-mail un7dx@matl ru

Ten 8-3222-424432, 8-300-323-6700

fipogam unu obmensio noprtarueky Midland
GXT325 (3 Br, 22 kanana, FRS/GMRS-462/467 Mrry)
Ha nopratueky 144 — 146 Mru, 2 — 4 Br

Jekyll

E-mall jekyll@bk ru

Mpogam un# obMeHnw paavoaerany u pagvo-
nieBuTenLCkylo NUTEPATYPY
E-mail karat80@bk ru

fMpogalo ycunutens Ha IY-50, 160 m
E-mail RA3TSS@sms beemail ru
Ten (8312) 57-31-83 RA3TSS

Mensio aee GecnpoBofHbie cetesblie kaptol DWL
520 PSI ans kxoMnbioTepa, pagnyc oGMeHa AaHHbImu
— go 300 mMetpoB Npu NPsMOW BUAWMOCTH, HA WUC-
npasHyio KB-paguoctanumio AHTAPA

Bmutpuit

E-mail firn90637@yandex ru

fipogam: markutodoH Becna 201 Crepeo’, 1979r
BbiNycka (MUKPOMOH, WHYPLI, PA3beMbl UHCTPYKUUS
v cxema) nopGopky xypHanos Pagwo 3a 1984 —
1990r

E-mail max_p@ok kz

Wiy keapuesbiil hunbtp ®M201-215-01-2400
Bnagvmup
E-mail kvi@utg gazprom ru

Kynnw paguonpuemuuk TNB-47
Ten B rlomene 41-71-37, 57-23-71

Mpogalo KHUrK No TeneBUOEHWIo U aHTeHHam Ans
npeaBapuTENbHONO OTBETA BIIOXUTE KOHBEPT C Map-
KoW

220005 r MuHck np @ CropWHul B 46 B kB 5

Maceuxwin B B

Ten (8-017) 284-80-06

fpoaao: ocumnniorpadg C1-114, C1-19B, BoneTMeTp
B7-37, B3-2 cenekTuBHbIf MukpoBonsTMetp B6-1, uc-
TOMHUK NUTaHWA YWUM-1 ucnbitatens namn N13-3, yeu-
nutenu actpagvble 200 BT

Ten (8-916) 158-65-41

Kynnwo gee uudpoBbie Wkansl Ans TpaHcusepa ¢
LARY v ykasatenem Tekywero BpeMenu (tvna Ma-
KeeBCkON™ Unu koHcTpykuun RASRBE)

347760 Poctoeckas obn pn tlenwna,

yn Hoeocernos 11

Ten (863-71) 9-70-00

Mpogaw: nepefartynk NPoMbilUNEHHHIN P-400
(PCNY-3M) guanaszoHa YKB paznuuHbie papuoaeTa~
" ans 6nokoB NUTaHWa nepefaTyvukoB paguocTaH-
umin | n 1l kareropui, Gonblitoe KONUYECTBO APYrUX
paguvogeranev

640003 rKypraH yn Ceepanosa 24 — 27

Fyposckux B It

Ten gom 44-32-41

Mpopaw paavonpueMHuk P399 (sbinyck 1984 1) 8
TPAHCUBEPHOM peXume ¢ 6IOKOM NUTAHWUS U PEMOH-
THBIM WAGHTOM + cxema W JOoKyMeHTauus, paavo-
npuemMHuk P-326M B tpaHcHBEPHOM pexuMe ¢ Bno-
KOM nuTanua u YM Ha 3-x I'Y-50 Bcs annapatypa B
OTANYHOM COCTOSHWU

601015, Bnapumupckas obn , Kupxauckuii p-H,

¢ 3apeube, yn 3enenan 10, Byxoseu PA

Ten 8-903-221-48-77 Pycpau, RA3VJG

Mpogam:

- pene PMCA45, nacnopt PC4 520 755-21, POK Il
CBY nacnopt 005-02, AN12 nacnopt 901,

- paguocraHumu P-105M P-109,

- @aBTOMaTUYECKU aatuunk koga Mopse AQKM-2,

- npubop 'Knucrpow”,

- aBapuiHbIA npueMnuk AMB-guanasona or P-862
(6nok 1-6A},

- namnei I'Y-29, I'y-32, ry-81M, 6C 13K, 11246, rC-
4B,

- TpaHsucTopsl CBY

Ten 8-029-7931581

Kynnio tpancreep UW3DI
Ten (095) 572-2396, Unbs

fiponam pagvonpueMuuk ' Mup” M-152 Boeinyck —
MapT 1955 r B 0TAKYHOM COCTOSIHUM
Ten 8-385-39-28-1-86 Bukrop

My cxemy nepenenku EKA 300 B TpaHscueep
E-mall baikalas@mail ru

fipofato: 2 papvocranumu ‘Anrapa’ (USB- u LSB-
BapuaHThl), 2 MobunbHble paguoctaHuyun ICOM F-
2020-2 (430 ~— 470 Mru, 35 Br, 32 kanana) pagvo-
npuemHuK “Mwum 003" (0,5 — 18 MI'u, npuHuMaer
S$8B, YKB-guanazoH pacwupen go 108 My, sctpo-
eHHbI® YHY 5 BT)

Ten B AnMarul (8-3272) 21-28-56

E-mail UN7GKRenat@mail ru

Kynno: peMoHTHbIR nepexoaHon 6nok-passeM oT
vsmeputens uudposoro RLC tuna P5030 wHCTpyk-
uuic No acknnyarauun uudposoro Bonstmerpa B7-
34A

E-mail bruskin@nbox ru

fMpopato Kenwood TS-9508D DIGITAL
Kynnio nawenbkv N121B-1T v NN21B-1B
Cobuparo crapoe pagvo

Ten 8 81378 40 324

E-mail uaicce@qsl net

Mpopaw: antenHy LPA 14 — 30 My (6 anemen-
ToB), reHepatop M4-158 (10 kl'y — 100 MIy), name-
putenb AYX X1-48 (100 klMy — 150 M) unn obme-
WA Ha KB- n YKB-annapatypy Bnagumup RA4YO

Ten (8352) 45-35-57

E-mail yes66@yandex ru

Mpopaw KB-tpancueep Ha 160 m
E-mail gtaden@mal ru

fMpopakw paguoctaHum FT-8500m CD (pagwvo-
nbutenbckre CXemel, KHUrW, nporpaMmb)
E-mail karat80@bk ru

Kynno no6oi npuemHvk Ans HabnioaeHwi
Butanun
Ten 8 rOcunosuuw 8-02235-32435

Kynnwo cxemy anektpuueckyio NO3BM  Anorein-
BKO1 , HCTpyKkimie

O6mensio ocunnnorpad C1-196 co cxeMolt U uH-
crpykuven Ha MK Opvon-128" unu npumy B gap noc-
negxmi ¢ GnaronapHoOCTLI0

306440, Kypckan obn , n YepemucuHoBo,
yn Bok3anbHas, 19 — 54 paauHaps B B

Wy cxembl cabeydepa ua 4OCTYNHbIX etanen
Oner

230001, Benapycb r podHo

yn Cysopopa, 21 — 66, Craciokesuy O.

Mpogam unu obmensalo:

- yacroroMep Y3-63/1

- BakkyMubd KNE KM1-4 (5 — 100 nd, 25 «B),

- uHgukaropsl WB-8, UB-4, UB-21, N-571, MXU-
18-4/7, NXKL15-4/8, MXKL15-6/7, ANC324B1, KNj202,

- (poropvnonbl CH2-5A,

- namnbt 1Y-32 (12w}, T'Y-33B (17 wt ), I'Y-3456
(1w},

- BeHTUNATOpLl BB®-71M (45 m3/uac), 1,09B-1 4-
4-3270Y4 (140 m3/uac)

- Auopbi, cGOpKN ONTPOHHLIE TUPUCTOTPLE, KBAP-
Libl PA3HLIX H4ACTOT B pa3HLIX KOPNYCAX, CUNOBbIE TPaH-
sucropsl Tvna TC-180, 270,

- pepputoBble konbua HY M1500 M2000, M2500
HapyXHbid Anamerp — 20, 28, 32 Mm,

- koHgeHcatopst KT, K4, KCO K15Y-1 (n0 220 nd)
anekTponuTuyeckue 4o 2000 Mkd,

- MUKPOCXEMbE cepuin 155, 176, 561, 565, 544 u
T4,
- Tpauancrops! KT315 — KT829
- crabunuaaropul KPEH5A, 86, MA7805,

- Aepxareny npegoxpanutener NB, Bbiknioyarte-
v "cerb”

- ronoBku auHamuyeckue 0,1 — 0 5 Br,

- CNPABOMHWKM,

- XypHans 'QST 3a 1989, 1990 r, PagvoxoHct-
pykrop” 3a 2003 r (NN1 — 12), ‘PM KB v YKB” 3a
2003 r (NN1 — 12), 2004 r (NN1 — 11),

- rONoOBKU uaMeputenbHble M42306, M2027-M1,
M2003-M1, M42305, M4368 M68303, M68505-01
(copoeHHble),

- raneTHUKU (kepaMuka, nnacrMacca) u MHoroe
dpyroe,

- CD-puck xypHanos ‘Pagno-Bu3ann”, NN1— 19

Kynnio FT101B, gse namnbl k Hemy, FT101Z

652300 Kemeposckas obn , r Tonku, yn Forons, 3,

KysHeyos B A, RVOUHC

Ten 8-906-923-9704

Kynmio: ®3M-035-500-6,0, navenv nog I'Y-72, sa-
KyyMHB KME

fipogam: namnu TK-71, I-811, BapuomeTp wapo-
so#, IMSAMN-500C-0,5, IM®-500-0,6C

453265, BawkoproctaH, r Canaear-15, a/s 6,

Esrenunit, RASWD

Ten (34763) 3-09-19

Kynnio cxeMy yeunutens KPOK-500
AnosH C M

Ten (3741)512665

dakc (3741) 512512

E-mait syayloya@aua am

Mpopgato 6/y nnaty WinRadio 31001 DSP (ISA, 0,15
— 1500 MTy}, 6e3 aHTEHHbI
E-mail winradio3100@mail ru

fMipepgnaraw Habop 3NEKTPOHHLIX KOMMAEKTYIO-
wux neuatHbix nnat MM, cnecapHbiX U ApYrux Us-
nenui, HeobxoauMbIX NS CaMOCTONTENBHOMO U3ro-
TOBNEHUS TPAHCUBEPA KOHCTPYKLMK RA3AO

Ten 8-050-7752221

E-mail zhon@bk ru

Fidonet 2 4621/22 50

Kynnwo AM unu FM asromobunshyio CB-paguo-
ctakuyvio Ha 40 kaHanos fopraTtueHele HE npenna-
ratb Kenatenoho, B Mockse nav NMogMockosbe

E-mail raider39@mail ru

Nigy cxeMy nepefenkv npueMuuka EKA 300 B
TpaHcusep
E-mail bakalas@mail ru

Kynnio tpaHavctopbl KT9625, B v KT976A
E-mail dimabolshoy@mall ru

Kynnwo dotowkany P-311
E-mail heldo@rambler ru

Kynnio Hegoporo noGon HoytByk ans ucnonbso-
BaHus nog DOS, MoxHo 6e3 suHuecTepa, HO ¢ Auc-
KOBOAOM

E-matt daniin-aa@ist ru

Mpeanarato: TN-76 KN-904A (B), 9M®-500-3B(3H-
0,6C), xeapubl 500 — 503,7 kl'y v 22 — 22,5 Mru,
KNE 12 — 495 n®

E-mail ua3ndx@sms beemail ru



Kynnio, npPORAM, OBMEHSIO

Mpopgalo 4ByxAuMana3oHHbLIA HocuMbi FM-TpaHcu-
Bep ¢ nevaxuHrom FT-51R Crac
E-mail UAACTO@bk ru

fipogaro P-399
E-mail Kozhemyakina@cbtc ru

Mpoaaw tpaHcusep MPUBOW" ¢ pokymeHTaum-
en Bnagumup, EW2KW
Ten B MuHcke (017) 251-73-60

Mpopaw uudhpoBoA 3aNOMUHAKWKUIA OCUUNNOr-
pac Philips PM3350A (2-nyvesoi, nonoca 60 MMy)
Amutpuin

E-mail argo99@list ru

Wy (kyniio) onucaHme U cxeMmy 4acrotomepa
Y3-44
672020, rdura, a/s 970, Oprios B A RAOUA

WMy cxemy nepegatumka FM-guanasoHa MowHo-
croio 5 Br
Ten +375297874053

fipeanaraem BoICOKOBOMLTHLIE KEPAMUYECKUE KOH-
[EHcaTopbl AN YCTAHOBOK TOKA BLICOKOW YacToThi,
aneKTpoBakyyMHble Npubopbl, KOHTaKTOPL!, pene u 4p
E-mail evp@triod org ua

fipogato BY-reneparop M4-107
Ten B Benropoge 8-910-323-22-21

Usrorosnio kopnyca, BoiNonHo cnecapHsie pabo-
Thl U3 BNIOMUHUA U CTAMM HA 3aKAa3 B OrPAHUYEHHbIX
KofiryecTBax WSroToBAKD Ha 3aKa3 OAHO- U ABYCTO-
pOHHME NevaTHble nnarsl (Ges MeTannusayun) no ro-
TOBBIM YepTeXaM, BLINONHI0 TPACCUPOBKY NENATHLIX
nnar

E-mail rdsdecoder@yandex ru

Kynnio konoHku ‘PaguotexHuka S-30 (4 Owm, ¢
ha30MHBEPTOPOM), MOXHO HEUCTIPABHBIE, AUHAMMUK
25IM0H-3 (15r3-14), Cepreit

Ten B Mockse 184-20-53 (peuepom)

E-mail gsn22@mail ru

Kynnio npuemuuku P-326M, Katpan”, P-160
Ten 8-902-474-57-86, 8-902-835-58-37

Kynnio Hegoporo nopTatueHsie 6/y paguoctaHymm
27 Mrlu, TpaHcueeps unn astomobunbHbie paguo-
craHuuu Cu-Bu-guanasoHa, xenatensHo B Mutepe

E-mail ak35@yandex ru

Kynnto 1paHcuBep Ha HECKOMNLKO ANANAE30HOS, He-
Aoporo
E-mail elektromk3@kgs ru

fipogato paguonamnbl B 3aBOACKON YAKOBKE, npe-
obpazosarens P117-P30 440 ot komnnekta [Y3-4,
paguonpuemHoe yctpoicteo “BONHA-K', yyebHyio
paguoctaHyuio TPAHWUT | munnusonstmerp B3-36,
MUIIFIMBONbLTMETD MMNYNbCcHbIN B4-3, merommerp
M1101M, nanenu anna paguonamn NNK8 (kepamuka),
MNNK8 (xopbanut)

Ten 8-(8182)-27-13-84 (nocne 20 00)

E-mail volent@atnet ru

fipogale paguonaMnsl, KOHAEHCATOPL (06bIYHbIE
M ANEKTPONNTUUECKNE), PerynsiTopbl TeMnAeparypsl
(aHanoroBbi¥ U yupoBow), pene, NPEUU3UOHHbIE
pesucTopbl U TA OT Bac — koHsepT ¢ o6paTtHbIM aa-
pecom

455021 Yensibunckasi 061, r MarHuToropck,

np K Mapkca 185—168,

Bynartos A A

E-mail banvar@ mail ru

O6MeHrAI0 No ANEKTPOHHON NOYTE CXEMBI U PYKO-
BOACTBa N0 PEMOHTY COBPEMEHHSIX Tenesn3opos ‘PY-
BEMH u ROLSEN Ha cxeMbl M pyKOBOACTBA NO pe-
MOHTY ApYfUx TENEBU30POB (OTEYECTBEHHbIX UMK 3a-
pyGexHbix) Wily cxeMbl paarnoMUKPOhOHOB C OTHO-
cutenbHo BonbluMM paguycom deiicTeun Anekcen

E-mail alex_star2004@inbox ru

fMipogam npubop npobepku kuHeckonos MPK-1
Tenetecrep ‘Nacnn-TT03" TexHuueckylo nutepary-
py (cnpasouHuku, anbboMsl cxem), Tectsl NI3Y, CD-
ROM no peMonty TenegoHos ¢ AOH

E-mail sik@km ru

fipogato npuemnuk P-326 (6/y), pagmonamnbl na-
Heru kepamuueckue ana I'Y-50 (6es3 ctakaHa) Bugu-
koHb! J11441 n XQ1293 4 akxymynatopa KNB-15A
Hoeble gea 3Y ansa ‘Motorola P-080°

E mail vit113@mail ru

MoanucHbie nHAEKeL!:

017) 505-13-65.
\( )

Paduomup w
- 0ns wumened Poccuu u cmpan CHI™ (kpome Benapycu): 48996 — nodnucka no kamanozy AzeH-
mcmea Pocnevyams (72370 — 2odoeasn), 25785 — nodnucka no O6veduHeHHoMy kamanozy ‘lpecca
Poccuu’ ¢ adpecHotl pacceinkol (anexmporHsiu adpec nodnucku 8 INTERNET - www.presscafe.ru),
- Ona xumenei Genapycu: 48996, 489962 (dnn opzanu3layui) — nodnucka rno kamanozy PO
“Bennoyma” “lasemei u xypHansi Pecnybnuxu benapyce” (pa3den ‘Usdanus PO, pacnpocmpaHsemsie
o nNpsiMeiM dozoeopaM ) u yepes kuocku Munaopcorwaneyamu

Paduomup. KB u YKB
- 0ns xumenei Poccuu u cmpan CHI™ (kpome Genapycu): 48924 — nodnucka no kamanozy AzeH-
mcmea ‘Pocnevams” (71548 — 2000eas);
- 0nst xumenei Genapycu: 48924, 489242 (dnn opeaHu3ayuii) — nodnucka no kamanoay PO
“Bennoyma” “Masemsi u XypHansi Pecnybnuxu benapyce” (pa3den “Usdanus PO, pacrnpocmpaHsemsie
no npsiMeiM doz2o0eopaM”) u Hepe 3 Kuocku MuHeopcorosnevamu

Paduomup. Baw komnbromep
- 0ns xumened Poccuu u cmpan CHI (kpome Benapycu): 48925 — nodnucka no kamanozy AzeH-
mcmea “Pocnieyame” (45995 — 20do8as),

- 0nsa xumenel Benapycu: 48925, 489252 (dnst opeanuzayui) — nodnucka no xkamanozy PO
“Bennoyma” “Mazemsi u xypHansi Pecnybnuxu benapyce” (pa3den “Usdarus PO, pacnpocmparseMsie
no npsamsiM dozoeopam”) u yepes kuocku Munaopcooaneyamu

Kpome mozo npednpustmusn peauoHoe Poccuu a makxe bnuxHezo u 0ansHe20 3apy6exssa Mo2ym
ohopMume NOGNUCKy Ha XypHanss “PaduomMup”, ‘Paduomup KB u YKB’, "‘Paduomup Baw komnsiomep”
vepes OO0 “Koprnopamusenas lNouyma” no menegoram (095) 953-92-62, 953-92-02, 953-93-20

TMonyyume NOONUCKy UNU 3aKa3ambs UMEIOUWUECA 8 Hanuqyuu OmoenbHbie HOMepa XypHaNoe MOXHO
u3 pedaxkyuu Tekywue yeHsi npusedeHbl 8 mabnuye HanoXeHHbIM NAMEXOM XypHailb! He 8biCkbina-
omesa

MoxHo 3akazath cnegyiloume Homepa Pacuenku Ha 1 3K3,
lon KypHanoB (¢ y4eTOM nepecbiiky)
Paauoagren. | E3orotkTens. [Fagsemauren. | IloPacoms s CHI | o Berapyn [Fo st
2000(3 —6,8 —12 3—6810—12(679 1112 20 800 6
2001|4—5 2586 23586 25 900 8
Paauomup Paguomup. Paguomup. Mo Poceym v CHIM | Mo Benapycy | Mo Ykpaute
Baw komnbioTep KB 1 YKB (poc py6) (6en py6) | (rpusHbi)
2001(7 9,10 12 7,9—12 78101 25 1000 7
200212 —12 1—12 1—35—12 30 1500 7
200311 — 12 1—12 15—810—12 35 1800 8
2004]1—6 8 —12 1—68—12 1—10 12 40 2100 9
2005]1 -~ 12 1—12 1—12 45 3000 11

Hawu nnamexHbre pekguaumes

- @ns wumenei Poccuu u cmpaH CHI (kpome Benapycu) ~—

nonyyament QOO "Paduomup Mpecc”, UHH 7729404741 KI1I1 772901001,

p/c 40702810900010000084 ¢ OO0 Kb “Azponpomkpedum”, ¢p-n Lenmpansreill, 2 Mockea,

kopp cyem 30101810500000000109, UK 044525109

Alpec banxa 125315, 2 Mockea, fleHunapadckull np-m, 0oM 76, kopn 4,

- dns xumenei Genapycu —

nonyyamens Y1 “PRA", YHH 190218688

p/c 3012000004882 e ¢p-ne Ne524 ACE “Benapycbark” e 2 Muncke ko0 121

Alpec banka 220028, 2 Murck, yn @usxkynemypHas, 31

Mpu onname yepe3 COHepbamk e zpaghe “HazHaverue nnamexa” HEOBX0OUMO Hanucame ceol

noymossill UHOEKCT, NONHLIL adpec, haMunuio, UMs U OMYeCcmeO MOIHOCMbIO U MOYHO Nepeyucsiume,
KaKue KOHKPEeMHO HOMepa Kakoao U3 XypHanos Bbi 3aka3sieaeme

Mpwn onnate NOMTOBLIM NepeBOAOM BCe CBeAeHuUsi 0 3gka3e Heo6XoOMMO yKasaTb 8 rpace “Ans
nucema”

Ansa yckopenus npouyecca noJslyveHus XypHasnoe 3aka3 MoxHo npodybnuposams no E-mail
rm-sales@radio-mir.com. Bca uHgpopmauus — 7am xe unu no ten 8 r Muucke (017) 221-01-10,

y

fipuo6peTeHvie oTAENbLHbIX HOMEPOB XypHaroB

B POCCUN:

B 3A0 “Untepnpecc — Akenpecc” ten B Mockee (095) 208-85-50 208-67 55

e-mail inter@aif ru, http //www interpress-express com

B MarasuHax panuonetaneu "YUM u UM (eguHan cnpasouHan — ten (095) 780-95-09)
- rMockea yn lunsposckoro g 39 (ct Metpo Mpocnekt Mupa — paauarnsHan)

- rMockea yn WeaHa ®panke 440 k1 c1p 2 (nnatd Pabouuu nocenok

15 MuH ot Benopycckoro Boksana),

- rMocksa yn Berosast f 2

- rMockBa, 3emnsioi Ban a 34

Ha paauopbinkax B Mockee MutuHckom (mecta R4 S8, K52 E50 G56), LapuubiHckom (MecTo 121)
B “Anbanc-Knura KTK” 115533 1 Mockea, yn Haratudckas, 46 271, o VI (cT MeTpo Haratuhckasa”)
ten (095)258-91-94 258 91-95 258-91-96, 111 05-98 111-63-28 E-mail abook@mail ru
abook@inbox ru

Ha paguopbivkax  LapuubiHo (Mecto 13/A) MutuHo (pag 1 koHTeuHep 17 u Mecto T-8)

Ha YKPAUHE-

B Kuese B hupme “Topm” ten (044) 227-72-73

B KA3AXCTAHE:

B ¢pupme TOO CM “AprymenTii v chaktsl. KasaxcTtan” ten B Anma-Ate (3272) 50 22-60, 50 21-64
B BENAPYCH.

B MuHcke B marasuHax “Kuura XXI Bex” np & Cropurbl a 92, ten (017) 264-27-97 (cT metpo

Mockosckas ) u “Tnabyc” yn Bonopapckoro g 16 ten (017) 227-30-67 (crmeTtpo FMnowans
HesaBucumocTi’)



