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JATBI, ®PAKTbBI, COBBITHSA

Ilpusedentt ceedenusn o: VKB naske UAIXBI u KB vasxke DKOWCY,
pabome cneyuaIbHLIX paduOCmManyuil, UIMEHeNUU ROIAPHOCMU MASHUMHO20
NOIA CONHEUHBIX NAMEH, IHAYUMENbHOM UIMEHEHUN PACAPedeIenus yacmom
guympu  paouonwbumerbckux OUANA30HOE O AMEPUKAHCKUX
paduonwbumenel, ucmokax pazpabomku Peziavmenma paouocessu u
sutoetenus wacmomst 500 xkly 013 nepedauu cuenara bedcmaus Ha Mope.

B.CUHIEEB, UA3LMR. BPEMSI COBUPATHL KAMHH

Passviuiienust agmopa o noab3e pasuonobumeIbemsd, conposoxcoaemule
NPeOTONCEHUAMU O 8OCCMANOBTEHUU NOOOEPHCKU dMOL0 OBUNCEHUS KAK CO
CMOPOHBL 20C)0APCMBA, MAK U CO CMOPOHBL AKMUBUCMOE.

HJIOJIFONOJIOB, UX8IX. HAMFEST “30JI0TAS OCEHb
IPHUA30BBA”

Hamocmpuposannsiil pacckas o paduomiobumeibckom creme. npouieouiem
8 — 10 cenmabps 2006 2. na xcusonucron 6epezy Azoeckozo smops.

PA3IOBOP C SP6LB

Humepéoio ¢ 30ucrason Benskosckuu, SP6LB, — odnum uz asmopos
nonyiapuoti 0o cux nop kuueu “Jiobumersckue anmenibl KOpOMKUX U
YI6MPaKopomKux 0m "

TOYHOE BPEMSI U HACTOTA

Tpodonxcenue paccatompeniist memsl onpedeneHus ModHozo apestenu. Jas
YCMAHOBKU MOYHO20 8peMent, HANpUMep, HACMOTbHbIX DIEKMPOHHBIX YaACos
MONCHO NOOKMIOHUMBCA K catimy amepukauckozo Hayuonansnoeo unemumyma
cmandapmos u mexnonroauu. Jl1s paouonwbumeneti ocobvlli unmepec
npeocmagisem npueMm 3IMATOHHLIX CUCHATO8 EPEMEHU U Hacmomsl,
nepedasaemsix OIUHHOBOAHOBLLMU, (PEOHEBOAHOBLIMU U KOPOMKOBO.IHOGHIMU
nepedamuuxamu, C8e0eHUs 0 KOMopylx Npusedensl 8 cmamoe.

MARK DEMEULENEERE, ON4WW. I[IPAKTUKA PABOTbI
B JIOBUTEJABCKOM 3®HUPE

IIpusedennsvie 6 cmamoe cogemsl U pekomeHdayuu Gyoym nonesuvr u
HAYUNAIOWuUM, U Onbimubim paduorwbumeray. B dawnmom nomepe
paccuampugaomes memsl: A3k paduorodbumenei”, “Ciyuaiime”,
“IIpasuivro ucnons3ytime saw nosvienot”, "Byoebme gexciuan ™, “Hexomopuie
cogemut no nposedenuro QSO na VKB uepes penumepst ™, “Kax nposodums
QS0? O uem s mozy zosopums? " u "Kax pabomams na obwi eb13087 "

DX-INFO
Hupopmayus o QSL-senedncepax, nodpobuvie noumossie adpeca peoxux
PAdUOCMAHYUl U UX MEHEOHCEPOS.

AUTJIOMbI
Ilpusedeno Iloroocenue ounroma “Russian Castle’s Award™ (Kpenocmu
Poccuu).

NMPOTrHO3 IMNPOXOXKJIEHHS HA KB

IIpuseden npocnos na espate 2007 e., cocmasiennmiti Ha cepeduny mecaya
Ha ocHoge pesynomamos pabomsr npozpamams lonCap npu credyowux ycnogusx:
MUHUMATbHBLE y200 603861UeHUA anmennsl — 50, Moupocme nepedamuuxa —
100 Bm, geposmuocme npuesnemozo kavecmea paouocessu — 30%, makcumanoho
npusenumas wacmoma (MIIH) — 50% om Maxcumaibno 803MONCHOU.

A.BMHYEHKO, RW3VZ. COPEBHOBAHHS
Kanendape copesnosanuii na desparv u mapm 2007 2., Ionosxcenus
copesnosanuti “Coio3 k1y608 " u " Omkpeimetii yemnuonam Axymuu’”.

CQ-QRP
IIpodorxcenue urnocmpuposdniozo pacckasa o caeme kay6a RU-QRP
"Vepa-2006".

| HBAPD |

YUTAHATE B HOMEPE 1/2007:

B.TKAY, RW9SJ. YCHJIUTEJDb MOMHOCTH “WALET-2M”

Hoopobroe onucanue KB ycurumers sowynocmu Ha 08Vx Janndx
I'V-70b. B nepgoii wacmu cmamou paccymonipend npunyunuaibias
cxema u 0677ﬂ(,'HL’Hbl ()L'()6ellHOCInM NPUMEHAECMBIY CXEMOMEXNHUUCCKUY
pewenu.

C.JIOI1OB, RA6CS. MOJEPHHU3ALUMS TPAHCHUBEPA FT-840
Tpancusep FT-840 dosoasbno nonyaspen cpedu paduoriobumeien cmpan
CHI. Odnuko noib3oeamuecs annapamos cmanem 3Naqumeiso yoohnec,
ec1u €20 HeMHo20 dopabomame, YCmanosue Ha 3adneil namei
QONOINUMETLHBLE PAZLEMbBL U U32OMOBUSE 11ECT10MK VIO cxeamy VOX.

B.BAPTEHEB, UA3GNI, 1. KAHUMP, UA3GOY, C.TO.TOBYPIMH.
YCUJUTEIDB BY CBA3HOIO KB IIPUEMHUKA

IHpedaoxcena npocmas cxema YBY na mownov nozesom mpausucmope
KII902. Yewrumens umeem Xopowyio unenocins u 6o1swion ounasuieckui
OUUNasoH.

OPOCTHIE BBICOKOYPPEKTUBHLIE YCTPOUCTBA
1J151 SOFTWARE-DEFINED RADIO

B zaxmouumeronoi uacmu cmamou npugedena cxema nepedamyuna D124
U URIOHCEHBL COOOPANCEHUS NO ULOMOB.Tenl0 U3 npedioxcennsix viioe SDR
mpauncusepa.

DSB MUHHTPAHCHBEP NNPAMOIO NNPEOGPA3OBAHUSL

QORP stunumpancusep npeonasuader 031 pabomer 8 pexciiie d8YXnoI0CHol
Mmodyisyuu ¢ nodasaeniol necywed (DSB) na uxcuposanwnoi wvacmome 21290
k'Y u cobpan aceco na 08vx Muxpocxemax — SA612 (bazancnsiii demexmop!

modyiamop) u LM386 (VHY). Beixodnas mownocme mpancusepa -— oko.10
100 uBm.

B.AKOBJIEB, UIAC. AHTEHHbBI C NEPEKJIOYAEMON
JUATPAMMOMN HATIPABJAEHHOCTH

IIpoanaiusuposanst xapakxmepucmurku 3-31eMenmuon anmenns
“SOTHOBOH KAHAL", ONMUMUUPOBAHHOU HO MAKCUMATOIOMY NOGAEILIUI0
3a0He0 1enecmKka OUAzpaMMbl HANPABICHIOCMU, @ MAKICE pACCMOmMpen sl
2 gapuanma anmenusl ¢ nepexaodaemMoll OuazpamMMol HanpasieHHoCmi:
3 peghrexmopa — I dupexmop u 2 pegprexmopa — 2 dupexmopa.

3.I'YTKHH, UTIMA. HAIIPABJIEHHBIE KB AHTEHHbI BMAS
H BMAG6

Anumenna BMAS npednasnavena ons pabomer 6 ouanasonax 10, 12,15, 17
u 20 M, umeem xapakmepucmuxu 3-31eMenmn02o “60.1H06020 Kanala' u
cocmoum gceco auwb U3 7 sremenmos. B nepsoti vacmu cmamsu npusedern
KOHCmp’V:'\'mMKHbH; ‘i?pm@.‘)}C AHMEHRHbL, 4 MUAKNICE onucanite ()l([)é'k'm()pll()(’() 3aa
u KOMMymamopda.

KOMIAKTHASA YAGI JUAITA30HA 2 M

Aunenusickuit paduoniwbumers GIEXG npediodcutr koncmpykyuio
5-aneMeHmHOU aHMeHHbl, KOMOPas 0080TbHO HPOCHA 8 H32OMOBIEHUU U
ne codepxcum deuyumunix demateid. Hecywui b6vv useomosnen u3
naacmmaccosoll 8000ONPo8oOHoU mpybet, peghaexmop u Oupekmopsl — u3
ATIOMURUEEOT NPOBO.IOKU, @ BUBpamop — U3 Alopareson mpysxu.

JAAHJKECT
Ob030p nHauboree unmepecusix Mamepuaros, onyoIUKO8anbIX &

cenmabpsckux nosepax sxcypuaioe Radio Communication, QST, CQ u
CQ DL.

JOCKA OFBABRJIEHUH

56(’71.’1[1"”{!)18 Oﬁb}l&'lel'lll}l He‘K{)W.\!epllec'K{)Z{) xapakmepa 0 IlOKyﬂKC’,
npodaxce uiu obymene paduorwbumersvckon annapamypel U
paduopdemanei.
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B.KBAHOB,
r.Kospos Bnagumupckon obr.

Ecnu KOMNAaKTHO pa3MecTyTb N HU3-
KO4aCTOTHbIX rpomKkoroBoputenedn ('),
TO aKTVBHAs COCTaBIAIOLLAs CONPOTYB-
NIEHYS U3TTYHEHUS ITOW rPyNnbl U3ny4va-
TENewh Ha HU3LLIMX 4acToTax yBermunT-
cst B2 pas3, @ NOCKOMLKY aMnuTyAa Ko-
nebaHvi nanyJartenen He N3meHseTcs
(Npv Mcnons30BaHUKY CoBpeMeHHbIX HY
FONOBOK C TSHKEMNOW NOABMKHON CUCTE-
MOW 1 HeBOMbLLIOM KOMMYECTBE OauHa-
koBbIx [T 370 ycrosue BbinonHsIETCs),
TO MOLWWHOCTb ¥3NY4aEMOro akycTuiec-
KOFO GUrHana TaKKe YBeruuTcs B n2
pas. 13 atoro crieayer, 4to KM koMmnak-
THO pPacnonoXeHHoW rpynnst [T yBenu-
uuBaeTcs 8 N2 pas. C yBENUYeHUem ya-
CTOTb! COMPOTUBIIEHVE UMTYYEHYA YBeE-
nMuMBAETCS 0 MakCYManbHOI 3Hade-
Husi 1 Bornee He BO3pacTaeT.

B awanasoxe uacTort, rae A<2D co-
NpoTUBMEHNE U3MyYeHus kaxgoro T
MaKCUMaribHO Y He 3aBUCUT OT TOTO, Ha-
XOAATCS N PSAOM C HUM ZPYrve uany-
yaten um Hert. [py 9TOM MOLLHOCTb
CYMMapHOro aKkyCTU4ECKOro curHana
OKa3bIBAETCSl YBEMMYEHHOW BCEro B N
pas, T.€. Bhinrpbilla 8 ysenuuedum Krp
B 3TOM AMana3soHe 4acToT HeT.

Yeenunuenve KMNA He moxeT npogon-
xaTbCsi beckoHeuHo. Ecrv cymmapHbIi
appekTvBHbIN anameTp Dy,=D-n npu-
BnusuTtcs k 0,54 HU3LWEN YacToTbl Cur-
Hana, TO farnbHenlwee yBenuMyeHue
yucna T He BygeTt npvBoauTb K yBe-
nudenuo KM gaxe Ha Huswen pabo-
YeW 4acToTe, NoCkosbKy Be3pasmepHas
BerinunHa S/(S+S,) B BhipaxeHun (6)
y)XXe AOoCTUMa MaKCUManbHOrO 3Hade-
Hus. [py 3TOM ropusoHTanbHas op-
Ma AYX NO MOLLHOCTU U3NTy4aemMoro
aToW rpynnow I'T curHana obecneuvsa-
€TCsi NPY NOCTOSIHCTBE CKOPOCTU ABU-
XEHUs nanyvarteren so scem pabouem
JAvanasoHe 4acTor.

M3 BbillenpuBeaeHHOro creayer,
4YTO yaeanbHbiM [T ons ananasoHa
4acToT Bhlille f, ABNAETCa pasmelleH-
Hbll B CBOBOAHOM npocTpaHcTBe
NynbCUpPYOWMA Wap guaMeTpom

HA MYTU

K BbICOKOS®®EKTUBHOMY I L

bl

(Mpoponxenue. Hawano B NN6-12/06)

D>A,/m, ymelowmil ropu3oHTaNbHYI0
A4YX ckopocTtu konebanvin ero nosep-
XHocT!. Ecnn D=A,/m, T0 B AMana3oHe
yacToT Huxe f, ero cormacosaHve co
cpefov yxyalwaetcs, ¥ ansa coxpaHe-
HUA ropu3oHTansHon AYX nanydeHus
no MOWHOCTH Huxe f, HeoBxoaumo
yBenuunBaTb CKOPOCTb ABUKEHUS ero
nosepxHocT. Mpu A>>D ropusoHTans-
Hasa dopma AYX usnyyeHus nynbcu-
pyrowiero wapa AoCTuraetcs yxe npu
NOCTOSIHCTBE YCKOPEHUSA [ABUNKEHUS
ero nosepxHocty. Ecnv rabapuTsl pe-
aneHOro M ToXXe MHOro MeHbLWwe A, TO
AJ151 BONHbl 6e3pas3nuyuHo, usnyvaeT v
ee BCs nosepxHocTb [T obvemom V
(nynbcvipyowuid wap), NMbo TONbKO
ee yactb (auddpysop peantHoro ),
T.€. NYJIbCUPYIOWUM LIapoM v pearb-
Heim T BygeTt usny4artbcsi 3ByKoBas
BOJiHa oAuHakoBoW hopMmbl (chepu-
yeckas) ¥ mowHoCcTU. OTAnMYMA Nysib-
CYPYIOWEro wapa OT NSTOCKOro uany-
vyartens (peanbHoro M) npossnsoTcs
Ha NOBbIWEHHbIX YacToTax. uarpam-
Ma HanpasSIEHHOCTY NYJIbCUPYIOWEro
Wwapa — cepuyeckas BO BCEM Auva-
nasoHe 4acToT (Takasl xe, kaK y pac-
NOSIOXKEHHOMO B €ro LIEHTPe TOUYEYHO-
ro uanyyaresisi), a gnarpaMmma Hanpas-
neHHoctv peansHoro I'T no mepe yse-
MYEHUs YacToThl OBLIYHO CyXaeTtcs,
1 OH Ha BY unanyyaet nnockyto BOMHYy.
A4X uznyvenus 38 (No MOWHOCTH) HA
0OCHOBE mAeasibHOro npeobpasosaresns
NO CKOPOCTY UMEET BUf NPSIMON TTHAU
C HakNoHoM +6 AB/okT nuLb B obnactu
HU3KUX YaCTOT. DTOT HAKIOH BO3HWKaeT
13-3a HECOrTacOBaHHOCTY yany4aTens
CO CPEION, T.€. ero NpuaaeT BTopas “uno-
ctack” I'T npsmoro nanyyeHust ~— MAT,
XapakTepucTvka KOTOpOro COBMafaeT C
AnddepeHumaTopom b npy A>>D.
Takum o6pasom, ropusoHTanbLHas
¢dopma AHX no MOLLHOCTY COBpEMEH-
HbIX [T Bbllle YacToThl fpg nomyuunack
KaK 6l CIy4anHO (AMMUPUHECKU CTUXWIA-
HO). Hucnagatowas 1 Bocxoasulas set-
By AYX aByx aanekux oT wgeana npe-

obpasosarenen (OMIN 1 MAM) ckomnex-
cvpoBany Apyr Apyra nuils B Avanaso-
He 4YacToT fp;,<f<c/2D, a Mbl, He 3aay-
MbIBasACH, NbiTAEMCS paclUUpUTL 3TOT
avanasoH ysenudeHvem M ansa cHu-
xenust foq, UTo ewe Gonblle otaanaer
OMI o1 nageana, KOTOPLIA Ha HU3KUX Y
CpeaHux YactoTax (ou3n4ecKky BrnosHe
AocTkum. PeanmnsosaTk vaeanbHblA
MA (u3nyuatens nnowaaso bonee
20 M2) ropasno CroxHee, TeM He Me-
Hee, npy 3agaHHoM obbeme [T nyullim
MATI aBnsetcs nynbCupyowmin wap
(ans HY gwanasoHa — 34, Bcs nosep-
XHOCTb KOTOPOro — u3nyyaiowas).
Bolpaxenue (7) v npuseneHHble
BbllWe 0ocobeHHOCTY pabothl [T 8 gva-
nasoHe 4actoTt Hmxe f; cnpaseanuBbl
nywb B oTHoweHwu T, pacnonoxeHHo-
ro B ceobogHOM nNpocTpaHcTee. Ecnu ke
I'T ycTaHasnuBaTtb Ha Nosy OTKPLITON
NNOoLaaKy, y CTEHbI, B YTy NOMELLIEHUS,
TO CTEMEHb COINIAacOBaHHOCTYU U3Iydya-
TENS1 CO Cpedon MeHsieTcs. Ecrm pac-
CTOSIHUE OT u3ryyartesis 40 rnoma v CTeH
TOXE MHOTO MEHbLUE A, TO, NPV YCTaHOB-
ke T Ha nony nrotazky C TBeEpAbIM
NOKPLITUEM, B NPABOA 4aCTU Bblpaxe-
HYI (6) U (7) NOABUTCA MHOXUTESb 2, Y
CTeHbt — 4, a B Yy KOMHaTbl — 8.
Ecnu npuctasutb k auddysopy Tpy-
Oy anameTpom S, BTOPOWA KOHEL| KOTo-
POW Harpy»eH Ha akTUBHY Cornaco-
BaHHYO Harpysky, To BO BCEM Juanaso-
He 4acToT BHelWHss cTopoHa anddy-
30pa OKaXEeTCH Harpy>XeHHON Ha aKTuB-
HOE aKyCTU4eckoe COnpoTUBIIEHNE MaK-
CYManbHOW ANs JaHHOW cpeabl Benu-
Y¥HbI, paBHOWA PCS. MOCKOIbKY aKyCTu-
yeckas SHeprs U3ny4aeTcsi He TOMbKO
BHELLHEN, HO 1 ThIJTbHON CTOPOHON aAnd-
¢hy3opa, TO Npu ero ycTaHOBKe B cepe-
AVHE COrNacoBaHHOM ¢ 0GOUX KOHLIOB
BOJTHOBOAA, OKa3blBaeMoe €ero Asuxe-
HUIO aKyCcTUYeCKOoe ConpoTuBIieHue by-
AeT paBHO 2pcS. 370 MakcuMarbHoe
COMPOTUBIEHVE BHELLHER Cpeabl, KOTo-
poe OHa MOXET OKasaTb ABWXKYLLEMYCS
B Hew nopwH. MNpu paBote T 8 pe-



anbHbIX ycrnosusax BenmdanHbl R, n R,
NPUHUMAIOT TAKOE 3Ha4eHWe Nullb B au-
anasoHe 4acTtot Bbiwe f,, rae manyqa-
Tenb VaearbHO CorlacoBaH Co CPELON.

K coxaneHuio, B pearibHOCTY Mponop-
LoHansHoro ysenvuerus KN rpomko-
rOBOPUTENS Y MOLLHOCTM aKyCTUHECKO-
ro curHama npu Cy>KEeHUW cekTopa ero
M3IyueHVs He NpovcxoauT. [pu 3Haun-
TENLHOM CYXXEHUW CEKTOpa M3yYeHus
COMPOTUBMEHWE U3NTYHEHUS YBENIMBa-
€TCS HAaCTOMbKO, UTO Ha4YMHaET OKa3sbl-
BaTb CU/TbHOE BIMSAHWE Ha aMnImTyay
konebanuin guddysopa, B pesynbrare
poct KM nv6o sameansertcs, nubo
soobuie npekpauaercs. loayumnTs
npeacTaslieHne O CTEeneHW BIMSAHUA
BONbLIOKH BESYMHBLI aKYCTUUECKOrO COo-
NPOTYBMEHUS CPEAbl HA aMnNIMTYAY Ko-
nebannin noasuxHoON cuctemst [ MOx-
HO, Hanpvmep, Npy HabroaeHyn 3a pa-
Boton ®U Ha ero pe3oHaHCHOW 4acTo-
Te, Ha KOTOPOW OKa3blBaEMOe Ha Thillb-
HY10 CTOpOHY Andhcby30pa aKycTudeckoe
conpoTtusrneHve R, B BbICOKOAO6POT-
HOM OHOPMITEHUM BO3PACTAET NOMTY 10
MaKCUMasbHOro 3HayeHus (pcS).

Ecnv niiowasb ceueHust BOIMHOBOAA
no Mepe yaaneHvsi oT uanyJartens vs-
MEHSAETCA MeANeHHO, TO B HEM COXpa-
HaeTcs pexum Gerywei BomHbl. 370
CBOWCTBO NJIaBHO M3MEHSAOLWErocs B

ceveHv BOJTHOBOAA NEXUT B OCHOBE
KOHCTPYKLMN JYXOBbIX My3blKallbHbIX UH-
CTPYMEHTOB, @ TaKKe U3nyyatoLero v no-
rnowaroulero pynopos. B aKCnoHeHLu-
albHbIX pynopax pexum beryuien son-
Hbl COXpaHsieTCsl MUllb B Anana3oHe
YacTOT BbILE KPUTUUECKON ASTs AaHHO-
ro pynopa 4actoTbl, KOTOPYIO ASis HU3-
KovacToTHOW oBnactnyactoT (o 1 kM)
MOXHO HATY C NOMOLLbIO CrieayIoLLEro
YNPOLWIEHHOIO BbIPaXeHUS

fp=27Ky, (8)
rae Ky — KO MOULMEHT yBENUHEHUS
WY YMEHbLEHUS Niouaam nonepey-
HOro ceveHusi pynopa Ha 1 cm ero anu-
Hbl (B npoLeHTax).

[na npenotepawiernust oTpaxeHui
OT KOHLa (YCTbsl) pynopa OH [OJBKEH
BbITh COrnacoBaH C Harpyskou. Ha-
rpY3KOM U3My4alotero pynopa cryxur
BHELHAS cpepa, yclioBueM coraco-
BaHWUA C KOTOPOW SIBMISIETCA BbIMOJSHE-
HUWEe CIleytoLEero ycroBus:

Sp2Sa.
roe Sp — nolwafb yCTbsi pynopa.

Bbinonuuts ycriosus (8) u (9), Hanpu-
mep, 4ns yactorbl 30 'L, B XWUITOM no-
MELIEHWUW CpeaHeCcTaTUCTUHECKUX pas-
MEPOB HEMb3sl, TEM HE MEeHEe, pynopbl
8 HY-guanasoHe Bce-Taky NPUMEHSIIOT,
HO TaK Ha3blBaeMble “yCeyeHHble pyno-
pbi”. XoTsi yceueHHblie HY-pynopsl v He

©)

obecneyvBaloT vgeanbHOro cornaco-
saHus A co cpenown, 3aT0, Kak ¥ npu
yctaHoske [T 8 yry KOMHaThbl, NO3BO-
nsoT yeenuuuts KNI rpomkorosopute-
N ¥ YMEHbLWWTL aMnmTygy koneba-
HWA noaswxHOW cuctemsl A npu Ton
Ke U3My4aemon MOWHOCTU.

Ecrm [T npsamoro usnyyeHns ogHo-
BPEMEHHO BbINOMHAET npeobpasosa-
HWE 3MEKTPUYECKOro curHana B mexa-
Hudeckue konebaHns NoaBUKHON CUC-
TEMbI Y1 U3MYUYEHUE 3TUX KOoMebaHui B
OKpY>KatoLLyto cpeqy, To B pynope aTv
yHKUMM pasfeneHbl. 3To ynydllaet
corfnacoBaHue MexaHn4eckon CUCTEMbI
C oKkpyxatoulern cpeaon. UNanyvatouwas
noBepxHOCTL pynopa Sy Gomblle S,
NO3TOMY NPUBEAEHHAs K YCThIO pyno-
pa BEnMuuMHA M 3HAUYUTENBLHO YMEHb-
LaeTcs, YTO NOSIOKUTENBHO CKasbiBa-
etca v Ha KM, ¥ Ha nepexoaHon xa-
pakTepucTuke. lpumeHeHvue pynopa
nNpVBOAMT K yBenunuenmnio R, 1, cooTaeT-
CTBEHHO, K YMEHbLUEHWIO MEXaHU4eC-
kol go6potHocty [ B odopmiieHnm
(NpaBunbHee ee Ha3biBaTb MEXaHoaKy-
CTUYECKOW J0BPOTHOCTLIO). JTO HyTh
M He eAVHCTBEHHbIN cryyal, koraa
yMeHbLIEHWE MEXaHWHecko fobpoT-
HOCTU HE NpUBOAUT K YMEHbLWEHWIO
KMO rpomkorosoputens (To xe npowc-
XOAWUT 1 Ha YacToTe HacTponku GU).

BO3BPALUAACH K HAOEYATAHHOMY
(“PM”12/06, C.4).
AKTUBHbLIU TPEeXNONnOCHbLIN KpoccoBep

B “ycvnutene 6e3 Ten- 6onee npotve 3 MMy
AOBLIX  WCKaXeHui" Tun U, oo | Pt | homao| fr | Kopnyc | Mpumevanue | g k7818, KT819).
(pvc.4 B cTaThe) B kaue-  |DPN p-np B_| Br MI'y B Tabnuue npviseae-
CTBE BbIXOAHbIX TpaHan- 253421 |28A1358 5,0 T0-126 Hbl NApaMETPbI HEKO-
CTOpOB Nyuilue Beero vic- — [25C3423 [25A1630 5.0 TO-126 TOPLIX KOMMIEMEH-
nonbaoBaTh coBpemeH- |2SC3722 |2SA1455 Mpengbixoanbie | tapHbix nap 3apy-
Hble TpaHaucTopst npo-  |2SCB060 |2SA2182 1230 120 1.0 T0-220 BEXHbBIX TPAHIUCTO-
masofcTea ¢. TOSHIBA  |28C4278 |2SA1633 MpengetxonHble | poB, KOTOPLIE MOXHO
n chOTOROLA Xa- 28C2922 |2SA1216 {200 200 |17 50 BbixoOHble VCNosb30BaTh B YCH-
pakTepHomn ocobeHHoCc- 28C3284. |2SA1303 |150 12514 160 nuTene.
T 3TUX TPAH3UCTOPOB 2SC5199 "{28A1942 160 120 12 TO-3PBL Ha CMeHY “NereH-
aABNsieTCs BbICOKAs CTa- 28C5200 [2SA1943 200 150 15 30 TO-3PBL ﬂaprlM" 2SA1 302’
BUMbHOCTL CTaThueckoro  [25C5242 [2SA1962 180 130 |15 130 |TO-3PBL 2SC3284 8 HacTos-
Kosd)cbmumeHTa nepena- 2SC5358 [2SA1986 (230 150 15 TO-3PBL ujee Bpems BbiMyc-
4y ToKa 6a3bl h213 BO 28C5359 [2SA1987. 230 180 15 TO-3PBL KawTcs 28A1 943,
BCEM Avana3soHe TOKOB 28C5949 [2SA2121 1200 220 15 TO-3PBL 25C5200.
KOIEKTOPa W BbICOKas! MJL3281 {MJL1302 " [200 200 |15 {30. | TO-264
yacToTa eAYHNYHOIO yCu- MJL21193 [MJL21194 {250 200 16 4 TO-3PBL AnETPOB’
nenus (25...30 MI'y v MJL4281 |IMJL4302 350 230 |15 135 |TO-264 r.Morunes.




MNpuseaeHHoe k O akycTuyeckoe co-
NpoTUBNEeHWe pynopa ysenuuvsaeTcs
NPONOPLMOHANBHO (Sp/_S)2 1 MOXET yBe-
MMUYNTLCA B IECATKM Pa3, OfHAKO CTONb
e 3HaYUTENLHOrO yBerueHus KM, kak
YKE rOBOPUNOCH, HEe MPOUCXOANT. BbITy-
€T [Jaxe MHEeHUWe, YTO NPUMEHeHWe u3-
nNyyvatowero pyrnopa soobule He ckasbl-
BaeTCa Ha BenuuuHe ero KIMA, a Habnio-
Aatouleecs Ha akyCTUHECKOW OCH yBenu-
YEeHWe 3BYKOBOIO AaBneHust NpovucxoauT
NWLLb 33 cyeT yBenudyeHus koadduLm-
€HTa 0CeBOW KOHLIEHTPALMY, T.e. 3a cueT
CYXXEHUS inarpammbl HanpasneHHOCTU,
Ha camom xe fene 3710 3aBUCKT OT TOrO,
HacKonbko ysenuuenve R, ckasbiBaeT-
Cs1 Ha CHWXEHUW aMnnNuTyabt konebaHni
NOABWXHOW CUCTEMI.

pu Mcnonb3oBaHUKM CorNacoBaHHOr
pynopa akycTuueckoe ConpoTuBNeHne
ANs1 BHELLIHEN NOBEPXHOCTU Andhy30-
pa yBemmuusaetcst Ao pcS. AMnnutyaa
koneGaHuil audysopa pabotarowweit Ha
pynop [ MOXeT NPy 3TOM 3HaUUTENbHO
YMEHbLUWTLCA. B pesynbtaTte uanydae-
Masi Dynopom MOLLHOCTb, AENCTBUTENb-
HO, MOXET U He YBEelMunTLCA (3TO MO-
KET NPOUIOATH MULLIL NPY OHOBPEMEH-
HO OYEeHb ManoW M usnydarensi, Manbix
MEXaHUYECKUX NOTEPSX B MOABWMXXHON
CUCTEME U CPABHUTENLHO BonblloMm V),
OAHAKO, KAK MUHUMYM, Ta KE MOLLHOCTb
Byaer U3Ny4aThCs NPU HAMHOTO MEHbL-
e aMnnnTyze koneBGaHuin NoaBYNKHOIA
cuctembl AT, Ecnu usmeputs amnnuty-
Ay koneGaHWiA Bo3ayxa okomno anddy-
30pa ¥ B paliOHe yCTbs pynopa, TO OHW
OKaXyTCA NPUMEPHO OAVHAKOBLIMU —
TakoBbl YMNPYroCTHblE CBOWCTBA Cpenp!
B COrMacoBaHHOM pyrope.

CHuxenne amnnutyasl konebaHui
NoABUXHOW cucTemsbl [ nossonsieT
3HAYUTENBHO YMEHLLUUTL 06bEM BO3-
AyLWHOW Kamepbl C ThUTLHON CTOPOHI
anbdysopa, npumenuts O ¢ mManoi
BbicoTon 3K. MocnegHee obcTosTEND-
CTBO YX HaBepHsKa No3BONUT yBenu-
unTb KI4 paGotatoweit Ha pynop Al
OueBnaHO, UTO YCeueHHBIA pynop Mo-
KeT CTaTb HEeNMnoXOoW anbLTepHaTUBON
(haszouHBEPTOPY NPU U3rOTOBMEHUM Cab-
ByhepoB. He MeHee uHTepeceH u rme-
pufl YCEYEHHOro pynopa ¢ nonoCHbLIM
n3nyyatenem ¢ OfJHON HaCTPOMKOW.

(Npoponxenve cneayer)

)
APUR-BO0MK

e wossTen i

MNpeanaraemblil BHUMaHUIO unTaTe-
Ne’ NONHbLIA YyCUNUTENL 3BYKOBLIX Ya-
CTOT sBNAETCH OAHOM U3 NOCNegHnX
pa3paboTok aBTopa B 06NacT! BbICO-
KOKa4eCTBEHHOrO 3BYKOBOCNPOU3BEae-
HUS1, KOTOPbIM @BTOP 3aHMMAETCS Yyxe
Gonee 20-Tu net. Yeunutens HaxoguT-
Cs1 B 3kcnnyaTtauum yxe Gonee roga u
3a 370 BpeMsi nokasan cebs kak kaue-
CTBEHHOE Y HafeXHOe YCTPOWCTBO.

CTpykTypHas cxema Y34 nokasaHa
Ha puc.1. CTepeodoHneckue 3ByKo-
BbI€ CUrHanbl NOCTYNAOT HA TOHKOM-
NEHCUPOBAHHBLIE PEryNSATOPbLI MPOMKO-
CTV NPaBoro 1 NeBOro KaHanos, HaXo-
AsiliMecs Ha nnatax npegsapuTens-
HbIX ycunutenein (MNY). C npeasapu-
TEeMNbHbIX YCUITUTENEeR CUrHanb! Npoxo-
AAT Yepea aKBanansepsbl, KOTOPbIE Npu
HeoBXoAMMOCTU MOryT OTKNIOYaTLCS.

A.LLUEQHbIN,
r.Omck.
E-mail: fr2003@bk.ru

B.REBSA AR T

C sksanaiisepoB obpaBoTtanHble (cKop-
PeKTUpoBaHHble No TemBpy) curHans
NOCTYNaloT Ha Perynsitopbl BbIXOQHOM
MOLLHOCTH, KOTOpbIE, N0 CyTU, npea-
CTaBMsMOT COBOW perynaTopbl rpoMKo-
CTU OKOHEYHbIX YCUNUTENEN MOLLHOC-
M. Takasi KOHCTPYKLMA NO3BONAET Mo-
AobpaTtb onTUManbLHoe CooTHoLleHMe
CUrHan-ym, a TakKe nosyyars pasnuy-
Hble YPOBHU TOHKOMMEHCALMN Npu of-
HOM ¥ TOM Xe YPOBHE rPOMKOCTH, UTO
HeoBxopnmo npu npocnylumsanum CD,
T.K. GONLLUMHCTBO M3 HUX pa3nU4aTCs
KaK Nno YpOBHIO 3anNuCK, Tak 1 no ee Ka-
yecTBy. 3TO CBSI3AHO € M3MeHeHUeMm
Cranpapra zanuci CD 1 ¢ aBHbIM ynyy-
LIeHWEeM Ka4eCTBa AWCKOB, 3anMCaHHbIX
B nocnefdxue rogbl. C perynatopos
MOLLHOCTU CUrHan npuxXoamT Ha 4eTbl-
PE OKOHEYHBIX YCUIUTENSA MOLLHOCTY,




yepes fiea ycunutens
ymt mSACI K mowyHocTu. Bo-nep-
BbIX, YPOBEHb MOLLIHO-
CTU B KaXJ0M KaHane
acznk  NPY NPOCNyLWBaHUK
poHOrpamm Ha 3a-
AaHHOM YPOBHE rpom-
KOCTW CHWXaeTcs B
acink ABapasa, 4To Becbma
BnaronpuaTHO cKa3lbl-
BAETCS HA Ka4eCTBEH-
HbIX Nokasartensix ycu-
nUTENS MOUIHOCTH,
KOTOpbiE, Kak U3BECT-
HO, B 3HAYUTENbHOMU
KonuuecTtBo BbIXOAHbLIX KAaHANOB  CTEMNEHW 3aBUCAT UMEHHO OT BbilaBa-
BbIBpaHo He cnyvanHo. ABTop B cBoe  emoit YH3Y mouwHocTu. Bo-BTOpbIX,
BPEMS1 OCHOBATENbLHO 3aHUManNcs KBad-  MMEETCS BO3MOXHOCTb B CITy4ae npume-
padOHUYECKUM 3BYKOBOCMPOMU3IBEAE-  HEHUS PA3NuYHbIX TUMOB aKyCTUHECKWX
Huem. Bbinu pa3pabortaHbl M CO3AaHbl  CUCTEM, COMMacoBaTh YCUNUTENU MOLL-
pa3nuuHbIe BapuaHTbl NCeB0-kBaapa-  HOCTU C KaX[biM TUMOM B OTAEIbHOCTY,
(hOHUUECKMX U KBA3U-KBAAPAOHNUEC-  HYTO HEBO3MOXHO Npu napannenbHoM
kux Y34 U, B KOHLIE KOHLIOB, NOCKONbKY  BkrtoueHun AC B AByxkaHamnbHOM Y34.
KBaApaOHWs Tak 1 He Halna Wwupo-  Kpome TOoro, NMocCKombKy BblCOKOKaYe-
KOO MPUMEHEHUS!, aBTOP NPULLENT KBbl-  CTBEHHbIE AC UMEIOT O4EHb BbLICOKY!O
BOflY, UTO KA4EeCTBEHHbLIN 1 OOBEMHbBIA  CTOMMOCTb, A@HHas KOHCTpyKUus Y34
3BYKOBOW CUrHAIT MOXHO MOMYYUTb,  MO3BONSIET OBOUTUCE CPABHUTEBHO He-
BOCNPOU3BOAS KaXAbli U3 KaHAMoB  AOPOroW aKyCTUKOW C NONy4eHem Brorn-
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Puc. 1

He MpYMemMnemMoro kadecTsa 3ByqaHus.
ABTOPOM KCMONbL30BaHbI, Kak ceivac
NPUHSTO Ha3biBaTh, “DOMKETHbIE” aKkyc-
Tudeckue cuctemsbl “SONY SS-85011" u
“AUDIO PRO Stage 66"

Younurens peKxoMeHyeTcs 4ns noBTo-
peHUs paauontobuTessiM ¢ 40CTaTOHHbIM
onbITOM PaboThbl CO 3BYKOBOCTIPOU3BOAS-
LIEW annapaTypon, XOTs Hafo ckasaTb,
YTO OCHOBHbIE TPYHOCTU CBA3aHbI C U3-
FOTOBNEHUEM Y MOHTAXOM MEvaTHbIX
nnart ¥ BCEro ycunuTenst B LIENoM, a ¢
€ro HanafKow CrnpaBUTCHA axXe HaqvuHa-
owmiA paavoniodbuTens.

MPEQBAPUTENLHbIA YCUTNWTENb

Cxema npefBapvTENbHOrO ycunu-
Tens nsobpaxexa Ha puc.2. Aina nyu-
LUEero cornacoBaHusl C BbIXOOM WUC-
TOUHWKa curHana, BxoaHow kackan Ny
UMeeT BbiCOKOE COMPOTUBMEHNE,
BxoaHow curHasn noctynaer Ha BbiCOo-
KOOMHbI nepeMeHHbin pesucTtop R3,
cnyxauwuii perynsiTopom rpoMKOCTH ¥
UMEIoLLMA ABa BbiBOAA AN TOHKOMMEH-
caluu, Kotopas npv HeobxogumocTu
MOXET OTKIMO4ATLCH KOHTAKTaMy Mano-
rabaputHbix pene K1..K3. C agBuxka
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R3 curHan yepes pazgenutenbHbli
koHpeHcatop C4, KOTOpbIN ycTpaHs-
€T LUYMbl, BO3HUKAIOLLME NPU pPerynu-
pOBKE FpPOMKOCTH, Yepes T-punbtp
R35-R4-C22-R5, npegorspallaoumi
camoBo3byxaeHue MY npu paznuuHbIX
NONOXeHusx ABWXKa R3, nocTynaeT Ha
BXOA CUMMETPUYHOrC auddepeHLm-
anbHOro Kackapa Ha KoOMnnemeHTap-
HbIX NONeBbIX TpaHauctopax VT1, VT7
n VT2, VT8. MuTtatwTca gudkackanb
OT CTabuNU3MPOBAHHBLIX UCTOYHUKOB
Toka Ha VT9 u VT10, a ans goctuxe-
HUSE MUHUMANbHbIX UCKaXeHU N CUrHa-
Nna OHUW HarpyXXeHbl Ha Kackonbl
VT3,VT5u VT4, VT6.

MpumeHeHue Ha Bxone MY nonesbix
TPaH3nCTOPOB NO3BONUNO 3HAYUTENb-
HO YNY41nTb EFO AMHAMUYECKUE XapaK-
TEPUCTUKN U CHU3UTb YPOBEHb COBG-
CTBeHHbIX WyMoB. [pu paspabotke MY
aBTOp NMMaHWpoBan NpUMEeHUTbL Mano-
WwymsiLiMe KOMNneMeHTapHbie none-
Bble TpaH3ucTOpbl Tuna 2SK170 u
2S5J74, Ho, k cOxaneHuto, [ocTaTb UX
aBTOpY He yaanocb U NPULLNOCL AO-
BONbLCTBOBATLCSA OTEYECTBEHHbIMU
KM103 n KM302, xoTa gaxe Ha Hux pe-
3ynbTar NoNy4Ynncs [OBOMNbHO HEMMNOo-
XOR.

Ycunexuoll gudpkackanom curHan
NOCTyNaeT pa3aenbHO Mo NONOXUTENb-
HOMYy W OTpULIaTENbHOMY MOMynepuo-
Aam Ha BydepHbii kackag VT11,VT12
M VT13,VT14, BbINONHEHHBIA TakKe NO
KackOOQHOW cxeme CO cTabunusauuen
Toka. W, HakoHel, ¢ BydepHoro kacka-
fa 06e nonyBONHLI NPUXOAAT Ha Bbi-
XO[HOW kackag, cobpaHHbI Mo cxeme
SMUTTEPHbIX MOBTOPUTENEN C Kackon-
HbIMW HAarpy3kamu Ha TpaH3ucTopax
VT15, VT16 u VT17, VT18.

Uenb oTpuliatenbHO 0b6paTHON cBs-
31 R26, C19 obecneunBaeT OTCyTCTBUE
NMOCTOSAHHOMO HAMpPsXKeHUs Ha BbiXxoae
1Y, a Takoke NMHEAHOCTb YaCTOTHOWM Xa-
PaKTEPUCTUKM Ha BbICOKUX YacToTax.
RC-cunetp C20-R34 cnyxuTt gns npe-
[OTBpallenus camoo3byxaeHus MY
Ha CBY npu pasHbIx ypOBHAX cuUrHana.

Mpu BCen Kaxyulencsa CNOXHOCTU B
NPUHLMIManbHON cxeme MY HeT Huve-
ro NULLHEFO, U ANA NOMyYeHus Kade-
CTBEHHOrO 3BYKOBOFrO CUrHana OHa
npencTaBnseTcs onTumansHow. Cxema
He TpebyeT cneumnanbHOro nogbopa
TPaH3UCTOPOB U He COAepXUT aedu-
UMTHbIX getanen.

OcHoBHbie napameTpbI NTY
HoMuHansHOe BxOAHOe Hanpsikerue, B
HomuHanbHoe BbIXOQHOe Harnpsxenve, B
[JwanasoH BocnpousBoguMbIX-HacToT, Iy

BxopgHoe conpotuenenue, kOM
OTtHowenve curHan/wym, nb

KoathchuuueHT rapMonvk (B ananasone vactot 0,02...20 k), %,

0,01..2

0,775
5...250000

He Bonee 0,002
470

80

Mepepn HacTponkou MY pBUXOK NOAa-
CTpOeYHOoro pesuctopa R8 yctanasnu-
BaeTCA B CpefHEe MONOXeHWe, peryns-
TOP FPOMKOCTU R3 — B HubKHee (1o cxe-
Me) nonoxexue. 3atem Ha 1Y nopaet-
€1 cTabunusmMpoBaHHOE HanpshkeHue
nuTaHna u pesucTopom R8 Ha BbIxope
MY ycTaHaBNMBAaeTCH HyneBoe MOCTO-
SIHHOE HanpsikeHne. KOHTponupoBaTh
HanpsbkeHue Ha Bbixoge MY yno6Hee
BCErO LUPPOBLIM MyNnbTUMETPOM C
BXOAHbIM COMPOTUBMNEHUEM HE MEHEE

Puc. 3

100 kOM. 1119 HacTPOWKKN TOHKOMMEH-
caumn Heobxonumbl reHepaTop HY u
ocumnnorpad. MNocnenoBaTenbHOCTL
HacTpOWKuN cnegyoulas:

1. OTKIMOUUTB TOHKOMMEHCALMIo, NO-
nas Ha pene K1...K3 ynpasnsioulee
HanpsxeHue.

2. Ha Bxon MY nopatb cuHycoupnans-
HbIA curHan vactorton 20 Ky v ypos-
Hem 775 mB.

3. Perynatopom rpomkocT R3 ye-
TaHOBUTL Ha Bbixoae MY ypoBeHb cur-

Puc. 4
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Hana 77,5 mB (=20 b no oTHOLWEHUo
K BXOAHOMY). BbIXOAHOW CUrHamM KOHT-
ponupyetcs ocuunnorpadom.

4. BKNounTb TOHKOMNEHCALUIO, CHAB
yrnpasnsiloLLee HanpskeHne ¢ pene.

5. MoACTPOEYHBIM KOHAEHCATOPOM
C3 ycTaHOBUTb YPOBEHb BbIXOAHOMO
HanpsbkeHus 1Y pasHbiM 320 MB, Te.
+12 0B NO OTHOLWIEHUIO K BbIXOAHOMY
curHany 6e3 TOHKOMNEeHCaunu.

AHanorndHasi HacTporka nNpoun3Bso-
autcs v ans MY BToporo kKanana.

Mpeanarato CBOW BapuaHT Aopa-
6otk HY-ronoskm 6M4-6. Cyuwl-
HOCTb MAen — yBeNnuuuTb NNo-
LWab OKOH KOpnyca rosioBku, He
ocnabus B 3HAUUTENLHOW MEpe ero
NPOYHOCTHBIE XaPAKTEPUCTUKM.

Kak ussectHO, anddysop ro-
NOBKU U3MEHSAET AaBneHue oKpy-
Xaloulero Bo3ayxa, cosgasas
3BYKOBbIE BOIHbI KaK C NULIEBON
CTOPOHbI, TAK U € ThINbHOW. [INA
npaBunbHoro opMupoBaHuns
3BYKOBbIX XapaKTEPUCTUK KOMOH-
KW OYeHb BAXHO, Kyda W Mo Ka-
KOW TpaeKkTopuu He TOMbKO OT
Hee, HO U B HeW camMon nonger
3ByK. U ecnu ¢ nueson ctopo-
Hbl B OBLIMHOW aKyCTUHECKON Cu-
creme (AC) CTOUT TONMLKO 3almT-
Has pelleTka ( 1 TO He Bceraa), ¢
TbINbHOW BCE ropasfgo CnoXHee.
Tam umeroTca getany nogseca,
MOLLIHbIW MarH1T 1 Koprnyc ronos-
ku. Takum o6pasom, 3Ha4uTenb-
Has YacTb nrowaav ronosku 3a
anddysopom (B cnyyae 6I3-6
aTo okono 95 cm?) nepekphiTa.
Mpuyem camoin apPeKTUBHON
nnowaaun: UMeHHO B 3TOM Hanpasne-
HUY HauBonee yaobHO ABUraTbCsl Bbl-
TECHAEMOMY BO3AYXY.

Yrto genatb? Bpoae Gbl, pewexue
YXe eCTb: B KOpPMyce AuHamuKka npeayc-
MOTPEHO 8 OKOH 0bulen nnoulaabio
okono 51 cm2. Yo ato ansa andadyso-
pa, ecnu ero nnowaae okono 80 cm??
Kyna aesanuck eie 29 cm??

Kputudecku paccmoTpPEB KOHCTPYKLINIO
AvHamuKa, § peLurn, YTo ee MOXHO 0-
paboratb. S yganun obnactu X1...X4,

Detanu. B MY ucnonb3oBaHbl Ke-
paMuYecKne MHOrOCNOWHbIE KOHAEH-
caTopbl NOCTOSAHHOW eMKOCTU Tuna
K10-176 (C1, C2, C4, C18...C22),
NMNeHoYHble MeTanNu3npoBaHHbie
koHgeHcaTopbl K73-17 (C7, C8),
SMEeKTPONUTUYECKNE KOHOEHCATOPL!
@d.JAMICON obuiero npumeHeHus
(Tyn1), NOACTPOEHHLIN KEpaMUYEeCKUi
KonaeHcaTop cepun TZ03 (C3). Mo-
CTOSIHHbIE PE3UCTOPbl — UMMNOPT-
Hble, MeTannoauanekTpuyeckue, ¢

A.FTAHUH,
£.YNLRHOBCK.

Ay 2 X3
T Xa \
L—J

4TO 4ano BLIMMPLIL elle B 7,8 cM2. Bpo-
[e, HeMHOTO, HO 370 Aobaska 15% K niio-
wanu okoH. Kpome Toro, obnactu
X1...X4 naxopsatcs B 6onee addpexTus-
HOW [ANS 3BYKOBbIX BOMH MMOCKOCTHY.
PaHblle OHU A0MKHbI Bbinn OTPa3nTb-
CS1 OT NMOCKOCTU AWHAMUKA, BbINTN N0
yrnom okono 90° k ocu andpdpysopa, no-
nacTb B CTEHKY KONOHKMW, OTPa3nTbLCsA OT
Hee U TOrbKo NOTOM HauaTb bnyxaarte
no BCel KonoHKe. ABHO HeaddeKTus-
HO. Mocne nepeaenky YacTb 3BYKOBhLIX

AHBAPb

TOUYHOCTBIO 5%. MepemenHbii pe3nc-
Top R3 — Tuna Cr3-30s, 0,125 BT ¢ xa-
pakTepucTukon “B”, noACTPOEUHbIN
R8 — CM3-22. Penne — P3C49 (nac-
nopt 0001, pabouee Hanpsikexnue 27 B).

MpeaBapuTenbHbiA yCUNUTENL CO-
GpaH Ha nedaTHoOW nnaTe pasmepamu
100x65 MM, YepTex nevaTHOW nnatbl
W pacronoXeHWe aNeMeHTOB U Mnoka-
3aHbl Ha puc.3 1 4.

(NMpononxeHue crepayer)

s

BOMNH MMEET BO3MOXHOCTb YXOAUTb
B KOPNYC KOMOHKKU No Gonee nerkon
TPaeKkTopyn.

WcnbiTanusa nepefenaHHbiX rono-
BOK MOMHOCTLIO NOATBEPAUNN 3TU
npeanonoxenus. Oxy ctanu pa6o-
TaTb COBEPLUEHHO NO-APYromy, ro-
pasfo nerde BOCNPOV3BOAWUTb MOLLL-
Hble HU3KOYACTOTHbIE CUrHarb.

CyuwHocTb AopaboTku — CcBepne-
HUYe B kaxaom yaansiemom dpar-
MeHTEe OTBEePCTUN AnamMeTpomM 6 Mm
(X1, X2, X4 — 4 otBepcTua, X3 —
3 otBepcTus). BeinonHaTL 3T0 HAAO
aKKypaTHO, MHA4Ye MOXHO noBpe-
antb auddysop anHammka. MNMocne
3TOro 3aluTpUXOBaHHbIE obnactu
“0bKyCbIBAKOTCH” Kycavkamm 1 akKy-
paTHO 06pabaTblBatOTCs HAMUNbHU-
KOM, a KpOWKY anioMuHus Tuia-
TenbHo yaansiotca. Camoe rnas-
HOE — YTODbI OHW HE nonarsu 8 NoA-
Bec. YgobHee nporOagnNTL 3TW One-
pauuvu, cAenas NonHyto pasbopky
ronosku. PacctosiHne A1 (2 MM) He-
06x0aMMO BblepXaTb, Tak kaK Ha
3TOW MNowaan pacrnonoXeH noa-
Bec anddysopa.

A BbIpe3an TONbKO 4 y4acTka Kop-
nyca, TaKk kaK JopantoMuHuil He OT-
nu4aeTca ocobOW MPOYHOCTLIO.
CuuTaro, 4T0 37O HEe3HAYUTENbHO
CHWXKaEeT NPOYHOCTL Kopnyca AuHaMu-
ka. Monaratw, 4To 1 yaanedue y4acT-
KoB X5...X8 BMOMHE BO3MOMXHO.

Takum oBpazoMm MOXHO gopaboTtaTte
BCE aHariomMuHble Kopryca AUMHAMUKOB.
370 YpesBLIMANHO akTyanbHO Ans “co-
BETCKVX" KOMOHOK, B KOTOPLIX KPEnseHne
HY-ronosku K kKoprycy oCyLLECTBNANOCH
HE C 3afiHel, a C nepefHen 4acTy nuue-
BOW CTOPOHbI. Y HUX haHepHbI Kopnyc
NpOCTO NepekpbiBaeT 3HAYUTENbHYIO
YaCTb OKOH KOpryca rofioBKu.
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ycunurenu, M3roToBnerHble Ha 3asoge  Puc. 4 oV 2%3858 _1_'(_1”;.7.} I‘OO n
“ORION”, W1POKO MCNONb3OBANUChL B pas- Rano Rato 40V Daor
IM4HOI papmoannaparype. MHe noBoaMnoch 82k Cars 22 6.8k K 1N4002
1X PEMOHTVPOBATb 1 HEPEedKO NPUXoamMnoch 1%301 Ta01 BC2128 N‘Z:‘: 4 C:m:I: Loy
BUIETb Napy “BbINeTEBLIMX” OKOHEUHbIX TPaH- Bx hiv Ra1 Ras | oo ¥ 10n
3VCTOPOB C BbITOPEBLUEN NOYTU JOTINA neyar- * 20

150mv 22k 56k 1N4148

HOW nnaTon 13-3a BO3HUKLLEND 3ambiKaHus,
fIOCKOMNbKY B LENSIX MUTAHWUS OKOHEYHBIX KaC-
K&00B OTCYTCTBOBANM NNaBKve Npegoxpanut-
Tenu. WHorma 3amblkaHve gModoB ¢ nocne-
AYIOLLAM UX BbIFOPaHWEM MPOMCXOAWIO U B
camom 6noke mMuTaHusi. XapakTepHo, YTo
nocne BTOPOFO-TPETHLEFO NOBPEXKAEHWS! TaKO-
o TUNa PEMOHTUPOBATL YeunuTenn Gecno-
Ne3HO, HACTOMNLKO UCMIOPYEHA NATa OKOHEM-
HOro Kackaga.
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15A
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Puc. 2 15A

Yrobbl caenats yeunuTens Gonee “xuBy-
YAM", CTOUT MU3FOTOBUTL /1S HErO HOBYIO Me-
YaTHYO NNAETY BbIXOOHOIO Kackaaa, cHabave
€€ NPeaoXPaHITENAMU B HYXHbIX MECTax, B
npUHUMne, B Pprbope UMEETCS B KaaoM Ka-
Hane no ogHoMy NPEeROXPaHATENto B BbiXod-
HbIX Liensix (puc.1), HO OHM 3aLMLLAIOT OT BO3-
MOMXHOIO MonagaHust NOCTOSIHHOTO Hanpsixe-
HUSI TOMBKO aKycTUYeckue cuctembl (AC). Le-
necoobpasHee NPeaoOXpPaHsTh LM MTalo-
LETO HanpskeHusl. YCoBepLUEeHCTBOBAHHbI
BApMaHT NnokasaH Ha puc.2. B atom cnyyae
COXpaHseTCs M 3awuta AC, NoCKonbKy npu fo-
CTYNIEHMU NATAIOLEFO HAMPSTKEHWNS Ha Bbl-
XO[] COOTBETCTBYIOLLIMIA NPeaoXpaHUTerb nia-
BUTCA. ECNM € MponcxoguT KOPOTKOE 3aMmbl-
KaHvie cpasy [BYX OKOHEMHbIX TPaH3UCTOPOB,

{00 Jol

TO onbra AOPOXKEK NeyaTHOR

nnarb He croput. Kpome Toro, Ta-
Kasl KOHCTPYKUMs Bonee HagexHa:
BeAb AN WWH MUTaHWS JOCTATON-
HO NPESOXPaHNTENEN C MEHbLIM
TOKOM CpabarbiBaHus, Yem Tpeby-
eTCs Ans1 BbIXoaa.

Mnaskne npepoxpaHuTenu
JOMKHbI BbiTb Mapku “F”, T.e. Bbl-
cTpogencTBylowme. Pasymeetcs,
OT HUX HeMb3s OXUAaTh Kakux-
nwbo yygec 3awuThl, nonynpo-
BOOHWKL YacTo “coatotes’” BblcT-
pee. MNOoNHOUEHHbIM peLeHHEM
nocnyxuna 6bl 3NEKTPOHHaS 3a-
LLMTa OT NPEBbILIEHUS TOKA.

Takum obpasom, B MogepHu-
3MpOBAHHOM BapuaHTe ans ycu-

NNTENs HYXHa BCnomoraTensHast
nnara, cogepxaias 4 Konogku
Ana npepoxpaHutenei. Ha
pnc.3 npeacTaBneH YepTex Ta-
KOi reyaTHolt nnatbl paMepa-
mu 38x25 mm. K atoit nnare nog-
Xo4AaT ABa npoBoga (McoBon
Y MUHYCOBO#) OT 6Moka nUTaHus,
a 3aTeM ABe napbl NpoBOJOB
MOYT K NNataMm OKOHEeYHbIX Kac-
kagoB. MpoBoga npunavBaloTes
NPSIMO K NEYaTHLIM JOPOXKaM,
T8K 4TO OTAenbHbIe OTBEpPCTUS
ANA HAX HE HYXXHbI.

CxemMa BbIXOQHOTO ycunurens

(YM34) nokazana Ha puc.4. Ha
Heil 0603HaYeHns caenaHbl B COOTBETCTBUAN
C 3aBO/CKOI MapKupoBKoit. PaspaboTaHHas
Ans YM3Y Hosast nevatHas nnara npuseae-
Ha Ha punc.5, a pacnonoxeHve Jetanei Ha
Helt — Ha puc.6. Paamepbl 3TOR Nnathl —

71x58 mm. OTBEPCTUS paCCUMTaHbI Ha Kpen-

neHvie K nnare UMEKWMXcst paguaTopoB ¢
OKOHEUHbIMW TPaH3UCTOpamM,

Hobby Elektronika N8/04.

Mepesod B.Cmacroka.




MMNynNbCHbLIN UCTOYHUK MUTAHUSA

MoLwgHocTbro 1,1 kKBT

[nsa nuTannsa 3cTpagHbIX yeunutenen
3BYKOBOW 4acTOTh! TPeOYETCR MCTOUHMK
C NOBbLILLEHHOW BLIXOAHOM MOLLHOCTBIO.
Ucnonb3oBaHne NMHENHbIX UCTOYHUKOB
NMUTAHUR OrPaHNYEHO NX Manon yaens-
HOW MOLLHOCTHIO0 M CTOUMOCTLHO TPaHC-
opmatopa. MOXHO B HEckonbko pas

BHINPAMUTENR — HA CIMaXWBatoLWMMA
unsTp Z3, NoaaBnsioLLni Nynscauyn.
C chunstpa Z3 NOCTOSHHOE Hanpsike-
HWe MogaeTcs Ha 3anyckaruwyo uens
G1 1 umnynbcHbA NpecbpasoBaTens
U1. Banyckaowas uenb G1 dopmupy-

Tl 1111 ]

E.MOCKATOB,
r.Taranpor PocToBckon obn.
http://moskatov.narod.ru

MpuHUMNUansHas cxeMa UCTOMHKKA
nokasaHa Ha puc.2. MICTOYHUK CcooT-
BeTcTBYyeT TpeboBaHnam OCT 45.188—
2001, pernameHTUpytoLWETrO KO3hPK-
LWEHT MOLLHOCTM Ans yCTPOWCTB C
KOppeKuMen MOLHOCTH.

YMEHBLLUTS MacCy W raBapuTsl nuTak- OcHOBHbIE TEXHMYECKNE XapaKTepPUCTUKU
LLIerO YCTPOICTBA, 3aMEHMB TPaa LNOH- BbixogHoe HanpsikeHue npu MaKCUManbsHOM TOke Harpysku, B +50
HbIP MCTOUHIK MMAYFCHBIM. KOGd)d)MLLMeHTVMOLU,HO;:TM‘ notpebnaemon UM ot cetn 0,952
B paccmaTpUBaEeMOM WCTOYHMKe MakcnmansHbiit KM, % 3 93
NPOMCXOANT NpeoBpa3oBaHne ceTeBo- MakcumansHas MOLUHOCTS, norpeGimemaﬂ Harpyskon, kBt 1,1
FO Hanpskenns (220 B, 50 ILy) B nps- HanpskeHnune nutaowen cet (£+15%), B 220
MOYrofibHble UMMNYNbCblI C YacTOTON Tok Harpysku, A 11
HECKONBKO AECATKOB Kunorepl. Mpy Tok:XOnocToro xoaa, MA, He bonee 50
TAKOW 4acToTe Nocneayrwas TpaHc-
hopmaumsa HaNPHKEHNS OCYLLIECTBNRA- G Gt
£TCA UMNYNbCHBIM TPaHChopPMaTopoMm A
Ol out Z1 1Z1 Uz1 Z3 \!/ U1 uz3 24
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Hebonblwmnx rabapnuToB U Maccol. M-
NynsCbl HANPRXKEHUR, CHUMAaeMsle ¢
TpaHCcOpMaTopa, BLINPAMNAOTCS, a
Nynscaumm CrnaxnearnTcs hunsTpom,
npv4emM BBUAOY BLICOKON 4ACTOTHI Tpe-
6ytoTca HebonbLne MHAYKTUBHOCTU U
€MKOCTU 3NEMEHTOB uUnsTpa.
CTpyKTypHas cxema MMnynsCHOrO UC-
TOYHMKA NpuBeAeHa Ha pmc.1. Yepe3s yn-
paBnseMbli orpaHmuumTens Toka Ol ce-
TEBOE HaMpsXXeHWe NOCTyNaeT Ha orpa-
HuuMTEnbL HanpsbkeHns OU1, a ¢ Hero
-— Ha ceteBon punstp Z1. Punstp Z1
yMeHbLLUAeT ypoeHs BY-nomex, nona-
Aalwmx B nuTatoLyto cets. OH Harpy-
XXEH Ha KOppekTop Ko3dduumeHTa
MowHocTuK 1Z1, HeobGxoanMbin Ans
YMEHbLIEHUS PEaKTUBHOIN COCTaBNsAIO-
e noTpebnaemoro MCTOYHMKOM TOKa.
C koppexTtopa 1Z1 ceTeBoe HanpskeHne
nogaercs Ha eoinpamuTens UZ1, a ¢

eT UMNYNbC, akTUBUpYLoWMiA npeobpa-
3oBatens U1, n OH Ha4nHaeT Bbipaba-
ThIBaTH NMPAMOYIONbHLIE UMNYTBCH! Bbl-
cokon yacToTs!. C BbIx0AoB npeocbpaso-
gatens U1 uMnynbCcbl HAaNpshxeHns no-
CTynatoT Ha Bbinpamutenn UZ2 n UZ3.
C suinpamutens UZ2 noctosiHHOe Ha-
NpsXeHKe NofaeTCs Ha CrnaXBaoLLMiA
dunstp Z2 1 panee — Ha ynpasnse-
MbI orpaHnynTens Toka Ol1. Conpo-
TUBNEHWE orpaHnymTens Toka Ol1 B uc-
XOHOM COCTOSIHWM Bbicokoe (15 Om), a
nocne noctynnexHns curHana ¢ Z2 B or-
paHuuuTene Toka cpabaTbiBaeT KOMMY-
TUPYIOLWUIA SNEMEHT, U CONPOTUBIEHNE
OrpaHMYUTENS CTAHOBUTCR HU3KUM
(cTpemutca Kk Hynto). C BuinpaMuTens
UZ3 nocTosHHOe HanpsKeHne nogaet-
€A Ha crnaxxvearowmin unstp Z4. K Boli-
xopy uneTpa Z4 noaknovaeTcs Ha-
rpy3ka.

Ha3sHaueHVe 3aneMeHTOB UCTOYHMKA:

- FU1 — ceteBoi npegoxpannTens;

- C11-K1-R1-T2-VD20-vD21 —
uens, orpaHUyMBaKoLLas TOK 3apsaa
KOHAEHCATOPOB CETEBOro hUnsTPa u
KoppekTopa koadrumeHTa MOLLHOC-
T!. [py BKIMKOYEHMU UCTOYHMKA B CETb
UMMynbC TOKA OrpaHUYMBAETCS pPesu-
ctopom R1. Korga MCTOYHMK BbIXOAUT
B pabounin pexum, cpabaTbiBaeT pene
K1 v wyHTtnpyeT peauctop R1, nckno-
yas noTepu MOLLHOCTM B HeM. Pere
NMUTAeTCA OT BCMOMOraTensHOro BbiM-
pamutens VD20, VD21 ¢ eMKOCTHBIM
crnaxusatowmm gunstpom C11;

- RU2 — orpaHnuutens umnynsca
HanpsXXeH1s B CETH, BLINONHEHHbIA Ha

BapucTope;

- C2-C3-C5-L3 — BbICOKOYACTOTHbLIN
huneTp, NogaBnNAOWMIA Nynscaumu,
reHepupyemslie npeobpasosarenem;
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- C1, C4, L1, RU1,
VDA1...VD7 — ceTeBoi
BbINPAMUTENL € Nac-
CMBHbIM KOPPEKTOPOM
ko3 duuneHTa MoLl-
HocTtu [1]. Bapuctop
RU1 orpaHnunBaet nm-
nynec 3AC camonnayk-
unn gpoccena L1;

- C6-L2 — crnaxuBa-
ow1n unstp, yctpa-
HALWWA NapasuTHyLo
Moaynsauuio B npeob-
pasoBartesne. Pacuer
3TOro y3na npousBo-
avrncsa B nporpamme
“LC~dbunstp” [2]. Auet-
pnbyTuUB Nporpammsi
(414 K6ant) pacnpocrt-
paHaeTcs No nuMueH3um
donationware (knacc
freeware) n paGoTaet B
OC Windows 98 SE,
Me, 2000, XP, 2003.
CkpuHwoT, oTo6paxa-
HOLWMIN NCXOAHBIE AaH-
Hble U pe3ynbTaThl
pacyerta, nokasaH Ha
puc.3. Ecrnv nctounHmk
NpoekTUpyetTcs Ha
APYTy MOLLHOCTS (OT-
nuyHyto ot 1,1 kBT), HO-
MUHanst C6 u L2 HeoB-
XOANMO nepecynTaTh,

-VvD8, VD9, VD22...
VD25, VD28, VD29 —
AemMndepHbie AMoaL,
3awnuarouine coor-
BETCTBYOLME KOMNO-
HEHTbI OT UMMNYNLCOB
HanpsxeHns S4C ca-
MOUHAYKUMW;

- C12, FU2, R2...R7,
RS, R10, R13, R14, R16,
R17,T1,T2,vD18,vD19,
VD26, VD27, VT1...VTs,
VT8, VT9 — mocToBoi
npeobpasoeateris C ue-
namu, nNpegoTspatyato-
LLIMMK CKBO3HOWN TOK Ye-
pes TpaH3ucTopsbl. 3Tu
Lenu CocTaBnsoT Ano-
[bl, CORAMHEHHbIE KaTO-~
Aamu ¢ 6azamu TpaH3u-
CTOpOB, U COOTBETCTBY-




tome obMoTkM TpaHcdopmaropa T2 [3,
C.160]. Noka He npexpaTuTCcs TOK Yepes
TPaH3WUCTOPbLI OAHOW ANAroHanu mMocTta,
He MOFYT OTKPbITLCA TPAH3UCTOPbI ApY-
rov guaroHanu Mocra.

BbICOKOBONbTHbBIE TPaH3UCTOPbI
BKIIOYEHbI NapaniensHo AN NoBblLLe-
HWUA MOLLIHOCTU KITlouen. B ux amutrep-
HbIX Lensx yCTaHOBMNEHbI HU3KOOMHbIE
pe3nCTOpPbI, BbIPAaBHUBAIOLLME TOKU Ye-
pe3 TPaH3UCTOpbI.

[ns aeToreHepaumm neobxoguma
uenb NoNoXWTENsHOW oBpaTHoW CBA3N
(MOC) ¢ Bbixoaa npeobpazosaTens Ha
Bxof1, obecneumsatowiasn 6ananc amnnu-
Tya u das. Uenb MNOC obpasytot obmor-
ka lll HacolwatoLerocs TpaHcgopmaro-
pa T1 v obmotxa IV HenacblwatotLe-
rocs TpaHccopmatopa T2, a Takke
TOKOOrpaHUUUTENbLHLIN pe3uctop R8.
PaanenurensHsit koHaeHcaTop C12
npepoTepawiaeT NoAMarHMinBaHue
cepaedHuka TpaHcdhopmaropa T2
Npy¥ HECUMMETPUUHBIX NEPEXOAHBIX
WNU YCTAHOBMBLUMXCHA Npoueccax.
Ecnu nneun MocTa CUMMETPUYHBI, TO
nogMarHuuusanue TpaHcgopmaropa
T2 otcyTcTeyerT, U koHAeHcarop C12
[onycTUMO He ycTaHaenueartb. [Npe-
noxpanutens FU2 sawmuiaer nerod-
HKK OT neperpyaku No BbIXOQY, HO Npu
K3 B Harpyske npefoxpaHutens He
3pheKTUBEH.

Cunnoson UMNYnbCHbIA TpaHcgop-
matop T2, obecneumBaroLLmii ransea-
HWYECKYIO Pa3BA3KY BbIXOOHbIX Lenewn
oT npeobpa3zosarens, paccuuTbiBaeT-
ca no nporpamme “Transformer 3.0.0.3"

[> PaccanTaTL! $ ANS HETOPONABABHLIX MATHHUTONDOROAOE * OUMCTRS ABHHLIX E;.» Tipmmep tﬁ 33KpeiTh

P_cqer cmamnsammem :

q,,,mm R —

%
: TTTTJ
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YoxaaHbie garHoie

AMNAUTIRE FYALCaMA HS BX0RE, B HH
AMDTI0a NYOBCEIM Ha Bhiiong, B HE
NacTosnnoe proproe Hanpaxerse, B 308

Tor Harpysku; & 48

Yarrora nuseeaumm, Tu
YUeno $23 UCTOUHUKE NUTBHUHA PuTpa

Pacyst criasvsarouens LC-drnsTpa

C¢1=C2

~ PRayapTaret pacylrg oo e S
" Duamerp nposona 0BMOTKM APOCCENR, MM 1.29

. Koad@nupen craaxusanua 18

MursaanbHnan SmxocTe koMaencaropa, mx® 1868

MuresdanoHan uHOKTIIBHOCTL apocceas, sy 37.3

PE30HANCHAA YaCTOTa PuanTpa. [y 60
67.0

Conparvsnenue Harpyaku, Om

Pacuiy Tpancdopmaropa mocTosoro Apeobpanearens ¢ 31

Vicxonrols gatnsle

© Hanpsosenue Uka Hac parsurropos, B
. Wrayruma nacemierma marsuronpoeasa Buac, Ta

Yacrora npactpasosama . xly
Hanpoxenua BTopuurbig DEMOTOK. B

+. Torm eTopusHbi 06MoToKR, A

Pass2pl t43rHIONPOBORE, M

261

Narpetnseran HarpysKoi mouHocTe PH, Br
Menomeysrdas touHooTs TpaHohapmaropa Puc, Br,
T a8apurHan MOWHOCTE TRaHEROpMETOPS Prad, Br
KN4 tparceopmaropd, %

Hanpsoxerue Ha nepsinol oomotre T2 U1 B

Yueao sUTKoE NepBuiHoi ofiMotki T2 Wl
HHagrTHBROCTS nepsuHeit 06morke T211, v
Lviamerp nposona nepeusnoi obsorxu T2 d1-1, v

i Yuicna BMTROB BTOPMMHEN 0frdoTox T2 w2

Lnamerpe) NpOEGAOS ETOPINHBE 0EMATOK T2, Mid
M nouiane oKHs ERIGRAHHOrD MarHkTonposaga $o, cv2

Hanpakems 1T & npeolpasoaarenms (M., Hom., Maxc.] B 307 353
08
018
FPPBKTUBHAA MArHUTHAA NPOHMLAEIMDCTS MATHUTONPOBOAY B3 Y 1800
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[4]. MporpaMma UMeeT MHCTanNATop

PacuBT TPaHCHOPMATORA MOCTOBOrD NpeoBipasosatena ¢ 31

(660 KGavit), pabotocnocobHeit B OC
Windows 98 SE, Me, 2000, XP, 2003, n
pacnpocTpaHseTca no nuueHsuu dona-
tionware. ®opmynbl, N0 KOTOPLIM BEAETCA
pacuer, NpueeeHsl B [5]. McxonHble naH-
Hble 1 pesyneTaThl pacHeTta oTobpaXeHb!
Ha ckpuHWoTe (puc.4). JaHHble nHayKumm
HaCbILWEHWs! U MarHUTHOR NPOHWULZEMOGC-
TU NONyYeHbl 3KkcnepumeHTansHo. [ns
yMEHbLIEHNUS BBOAMMOR UHopMaumm
CyMMa paBHbIX NO BEMUYMHE TOKOB YETbi-
pex uaeHTUYHbLIX OBMOTOK BBEAAGHA B O[IHO
none BBOAA. Tak Kak YMCIIO BUTKOB KaX-
o 13 3aTvx oBMOTOK NoNy4UNochL MeHbL-
LLe eauHuLBl, TO NpUHUMaeM Brimkaniuee
Bonbliee uncno BUTKOB. Ecnn makcu-

ManbHast MOLLHOCTb, KOTOPYHO CnocobeH
B [ONTOBPEMEHHOM peXuMe OTAaBaTb
B Harpy3axy UCTo4HKK, He Bbyaert 1,1 kBr,
TO TpebyeTcs nepecunTarb KONMHECTBO
BWTKOB W AUAMETPhI NPOBOAOB OBMOTOK;

- C19-R11-R12-R15-VT7 — 3anyc-
Kawouwias uens [6], BoipabaTsiaouias
UMNYNbLC, KOTOPbLIA OTKPbLIBAET TpaH-
3UCTOpLI B AMaroHany MocTa;

- C7...C10, C13...C18, L4...L6,
vD10...VD17 — Bbinpamutens co
crnaxueaLLmm punsTpoM, yMeHblLia-
OLWUM MYNbCaLWy HaNpsHKeHns Ha Ha-
rpyske. [lpoccens L4 BblipaBHuBaer
TOKW Yepes Anoabl, YCTAHOBMEHHbIE Nna-

pannensHo apyr apyry. Micnons3osaxue
BbIpABHMBAIOLLIETO AAPOCCENS YMEHbLLA-
€T NoTepU MOLLIHOCTY B BbINpAMUTENE Mo
CPaBHEHMWIO C MPUMEHEHUEM HU3KOOM-
HbIX pe3ucTopoB. KpoMe Toro, Apoccerb
L4 BMecTe ¢ konaeHcaTtopamu C7...C10
ob6pasyer LC—dwunbrp. Opoccenu L5 n
L6, uMmetowme xoMneHcaumoHHsle 06-
MOTkM I, NO3BONSOT Nyylwse NOAABUTL

NyNbCauMu BbIXOAHOMO HanpsKeHus,
YeM Npu UCNoNb30BaHUKM OAHOOBMOTOM-
HiIx apoccenen [7, C.68];
- R18, HL1 — wHawnkatop pabouero
pPEXUMa NCTOYHUKA.
(OkoHuaHwve cneayer)




MpuctaBka ana popaspsina
Ni-MH akkymynstopoB

B npouecce akcnnyataumm Ni-Cd n
Ni-MH akkymynatopHeix Gatapeit B
9MEKTPONUTE U aKTMBHOW Macce pac-
TYT NapasuTHbIe KpUCTansbl, He yya-
CTBYIOLLME B MpoLECcax HakonneHus
W OTAAYM 3HEprumn B Harpy3aky. B nure-
parype oTMeuyaercs, YTo Npu NOSHOM
paspsane akkymynatopHown Gatapewu
(MeHee 1 B Ha oguH anemeHT) Macca
3MNEKTPOAO. U 3NEKTPONUTa akTUBMPY-

napannensHo CO8ANHEHHBIX TpaH3uc-
TOPHBIX Ktower VT1 n VT2 nosuilsaeT
HafeXHOCTb paboTkl cxeMbl u oGecne-
YMBaET BO3MOXHOCTb lopa3psaa Gara-
peW ¢ yucnom anemeHToB Ao 6 (7). 3Ta-
JNIOHHOE HanpshXeHne Aopa3psaaKkn cTa-
6unuauposaHo VD2 u perynupyerca
MHOroo60pOTHBIM pe3ucTopom R5
(CI5-22). Mpu okoHuaHuu gopaspaa-
Ku kpacHbi ceetoauop VD1 nepuoan-

H0.CEMEHOB,
r.BopoHex.

KoMnaparopa OTOrHyThl NapannensHo
[OpOXKAM U YKOPOYeHbl A0 1,5 MM, y
nepemeHHoro pesuctopa R5 BbiBOAb!
TaKKe NoJOTHYTH!,

Mposepxa paboTbl coGpaHHON cxe-
Mbl NpoBogMnack Ha auckoebix Ni-Cd
anemeHTax [-0,26, nogknoyeHHbIX
NPOBOAHUKAMU K 3axumam “AB”.

Pa3psxXeHHbIN nocpeacTBOM CXeMbl
Ni-MH akxymynaTtop s yctaHosun

Puc. 1 e *+ ONATH B COTOBHIN TENedoH 1 NOAKIIO-
KE¥7DDZA Rk % [I]wk YUN K WITaTHOMY 3apafHOMY YCTpPOA-
VD1 A/II307K ] v6 1 DA KSSACA3 Z cTBy. B KOHUE 3apsaku OH Harpencs
i , ~13 VD3 TaK, Kak U B Hayane akcnnyartauum.
¢ T30 Mex3apsaaHuiii nepuon Gatapeu 3a-
'-11 2«28  MeTHo Bo3poc. B nutepatype peko-
R1D MeHayeTCA NepuogMyYeck NPoBoaUTb
f,]'}gk ks fAopa3spagky 6atapeid U KOHTPOnLHO-
,R’,F;’E-, TPEHUPOBOYHLIE pa3psaawl. Hapo
Xenmui nonb3oBaTbcs A06pLIMU coBeTamu!
e - 5 -128
Puc. 2 /,. a— ) :'}--:_3 M o+——
€TCA, Napa3uTHbIe KPUCTaN bl (UMEHY- KT % ’\:.- ----- r [-128
eMule “‘NamATbi”) pacTeopsTCA, U I IB—«I___‘I i —= R8 : il
aKKyMYMSTOp BOCCTaHaBIMBAETCH AN R2 R10, | ;
achhekTUBHOTO “BNUTHIBAHMSA” 3apaaa. & o 'i,ﬁr i RS 11,108
AKKYyMynaTopHas 6aTtapes coToBoro T U | ML ° : Il" f/ ll i é*—
TenedoHa “SAGEM” nocne roaa akc- + || . L ; T
nnya(TilLLMM W 3apsipa oT WratHoro 3Y ~71 :_l"_ P (R {IJ i @
cTana vaue tpebosatb “3apagku’. AE_ - [_2 4 BL — i
Mpun o4epegHOM OTKITIOYEHU MOBU b= ™~ 7 ‘ﬂ VD2 Kcmg;{ﬂh—' i :
HUKa 5 u3Bnek Gatapew U3 kopnyca 72
TPYGKU M NPOTECTUPOBAN HANPSKEHUE
Ha 3axumax — okasanocb 3,7 B. Oa-  4yecku (Ha HecKoIbKO CekyHA) racHer, Nurepartypa

HaKO Mpu BXOXAEHUU B CBSA3b Hanps-
XEeHWe U3-3a yBeNUUMBLUErocs BHYT-
PEeHHero conpoTMBneHne pesko Napna-
1o, U1 3almTa OTKIIoYana Harpysky —
Tak nposasnancy acddekT “namarn’!

MNMouck 3ameHbl oka3ancs 6esycneis-
HbIM. B nutepartype [3-5] pekomeHpo-
BaH “yxon” 3a akkyMynsTopoM, 3akio-
YaLNIACA B €70 NEepuoanyeckom Ao-
paspane, onvcaHbl pa3nMuHble “‘fopas-
papHukn”. Cxema tO.BuHorpaposa [4]
okasanack Hambonee noaxoastLen No
AOCTYNMHOCTU feTanei.

PaspsaaHas uenb (puc.1) coctaeneHa
n3 R2 n VD1-R1. Ucnonb3oBaHue aByx

a 3eneHbin (VD3) apko ecneixueaer.
[na koHTpons nogauv nuUTaHusa Ha
KomnapaTtop BxkIoueH ceeroauon VD4
XenToro ygera.

MNnata ycTpoicTBa BuiNONHEHa U3
OAHOCTOPOHHEro CTeKNoTeKCTONMTA
(puc.2). OHa u3rotoBrneHa pes3akoMm.
KOHTaKThl K TOpLEBLIM BLIBOAAM aKKy-
MYnSATOpHON GaTapeun U3roToBneHsl 13
NnenecTkoB po3eTku paszbema PIr-1H-
1-B-I1, npunasHHeIX Yepes oreepcTus
B nNnare x cponbre. AKKyMynaTop npu
pabBoTe NPMKUMaeTcs pe3MHKON K nna-
Te. TpaH3ucTopbl B NNaTty BnasiHbl
‘nnawms”, “ToHkme” YacT BLIBOAOB

1. O.AXpycranes. “Akxy-Akky!”. —
M.: Usympya.

2. 1. MexnymsH. Skcnnyaraums rep-
MeTuyHbIX Ni-Cd akkymynatopos, —
Papauo, 2002, N11, C.27.

3. W.NopywkuH. Kak “npoanute
Ku3He” Ni-MH akkymynatopHeix
6aTtapeit... — Papauo, 2004, N4,
C.33.

4. 10.BuHorpapos. Astomar ang go-
pa3panxmu Ni-Cd akkymynatopa. —
Papuo, 2003, N1, C.33.

5. b.CrenaHoe, W3meputens emko-
ctu Ni-MH akkymynatopos. — Paguo,
2002, N7, C.38.



caoy “beryuwme orHm’”

(OkoHuaHue. Hauano 8 NN11-12/06)

KoHcTpyKkuusa v aetanu. Nepsbii Ba-
PUaHT ycTpoiicTBa coBpaH Ha nevaTtHoON
nnare w3 ABYCTOPOHHEro CTeKNOTEeKCTO-
nuta TonuwmHon 1,5 mm pasmepamu
60x100 mm (puc.4), a BTOpOIA BaphaHT —
Ha nnaTte 85x135 MM (puc.5). B ycTpon-
CTBaX NPUMEHEHBI NOCTOSHHbIE PE3UNCTO-
pbl Tina MINT-0,125, nepeMeHHble —
CrM3-386. HenonsipHble KoHAeHcaToOpLl —
K10-17, anektporutuyeckne — K50-35.
JIuHelka cocTaeneHa w3 CBETOAMOAOB
YeTblpex UseToB AvaMeTpoM 5 mm, pas-
MeLLieHHbIX B YepeytoLLeincs nocneosa-
TENLHOCTW: KPAaCHbIW, XeNTbIi, 3eMeHbIA
W CUHWIA. BO3MOXHbI, KOHEYHO, U Apyrve
BapyaHTbl COMETaHUs1 CBETOU3NYHAIOLLMX
anemeHToB. MI3MeHWTb SIpKOCTL CBEYEHUS
MOXHO Noa6OPOM TOKOOT paHNUUTENbHBIX
pesuctopos R10 (puc.1) u R21 (pnc.2).
CnepyeT nullb NOMHWUTL O Makcumarlb-
HOW Harpy3o4Hoin cnocobHocTH Aeluud-
paropa KP1564M3 n npenensHO aony-
CTMMOM TOKe cBeToavoaoe. Anga ucnonb-
30BaHus! B rupnaHae 6onee MoLLHbIX cae-
TOBbIX 3MIEMEHTOB (Hanpumep, Namn Ha-
KanuBaHus UNW rupnsHg napannenbHo
BKIIOYEHHbIX CBETOAMOAOB) Heobxoanmo
MCNOJb30BATb TPAH3UCTOPHbIE UMM CUMM-
CTOPHbLIE KIHOYK,

Bce mukpocxembl cepun KP1564
(74HCxx) gonyckaroT HenoCpeACTBEHHYIO
3aMeHy Ha COOTBETCTBYIOLLIME (YHKLMO-
HanbHble aHanorn cepu KP1554
(74ACxx) u KP1594 (74ACTxx), a Tarkke
TTNW-cepwit KP1533, K555, K531 1 naxe
TTN (K155). B cny4ae npumeHeHUs
TTNW- n TTN-cepuit HYKHO y4nTbIBaTL
pasnuums B 6bICTPOASNCTBUAN MUKPOCXEM
NS KaXaoro KOHKpe THoro cnyvas. K npu-
Mepy, peBepCUBHLIN cHeTunk KP1564VET
(74HC193) u pelwwndpatop KP1564M03
(74HC154) MOXHO 3aMeHWTb Ha
KP1533ME7 u KP1533M13 cooTeeT-
CTBEHHO. HenpumeHUmMb! B JaHHOM yCT-
POVCTBE TOMNLKO MUKPOCXEMbI Cepuii K561
n KP1561, nockonbky o4eHb Bonblune
3a0epXKN pacnpoCcTpaHeHus curHana B
anemMeHTax Takux MUKpPOCXeM npusegyT
K HenpaeuibHOWM paboTe ycTpoicTea.

Mukpocxema KP1564J1A3 3ameHuma
Ha KP1564TN3, koTopas coaepxuT B
CBOEM cocTaBe yeTblpe Tpurrepa Wmnr-
1a, u paxe Ha KP1533NA3 (TN3). Mpu

i

A.OOUHEL,
E-mail: A_Odinets@tut.by

http://dynamic-lights.narod.ru/SDU16kEEPROM32¢h.rar

http://dynamic-lights.narod.ru/ChainLights.rar

Puc. 4

CTOPOHA NEYATHBIX ITPOBOJHHKOB
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Mcnorb3oBaHum B reHepatope (DD1) UMC
KP1533N1A3 (TN3) Heobxogumo noao-
6patk anemeHTel C1 1 R2, a peanctopsl
R1 1 R3 3aMeHWTb nepemblukamm. PeKo-
MeHayemMble HomuHanbl: C1 — 100 mk®,
R2 — 1 kOm. Cnieayet NOMHUTB, YTO BXO-
nbl Mukpocxem TTJIW Henb3a noaknko-
YyaTb K LUMHE NWTaHUS HenocpeCTBEeH-
HO. MO3TOMY NpK UCMONb30BaHUK Ha Me-
cTe peBepcusHoro cueTduka (DD5, puc.1,
DD12, pnc.2) UMC KP1533UE7 ee Bxop
ycTaHosku “C” (BbiBOA 11) Heobxoaumo
NOAKMOYATE K LLIMHE NUTaHUA yepes pe-
aucTop conpoTueneHuem 1 kOm.

Y

HanpshxeHne UCTOUHWKA NUTaHUS MO-
xeT BbITb BbIGpAHO B LUMPOKMX npede-
nax (9...15 B). MNockonbKy ycrpoicrea
N0CTaTO4HO 3KOHOMUYHBl (6onblias
4acTb NOTPeBIAe MO MOLLIHOCTU NPMXO-
WTCA Ha CBETOAMObI ), UX MOXHO NUTaTb
OT ManomoLLHow BaTtapen HanpsXXeHem
4,5 B, pecypca kotopow byger noctarou-
HO ANSA HECKOMbKMX AECATKOB YacoB pa-
60Tbl. Mpy 3TOM KUHTErparnbHble cTabu-
nusatopbl (DA1, pyc.1 1 2) 1 3alumTHbIe
nvoapt (VD1, puc.1 u VD3, puc.2) Heob-
XOAUMO UCKAIOUUTD.

B HanaxuBaHuM yCTPONCTBa NpaKkTu-
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yecku He HyxaarTca. CobpaHHble 13 nc-
npaeHbLIX AeTanei 1 6e3 oLuMBoK, oHK Ha-
YMHAKT paboTaTk Cpasy NPy BKIKOUYEHWU.
CKOpPOCTb MEepeKnNtoMeHns CBETOANOAOB
MOXHO U3MEHATL MOACTPONKON pe3ncTo-
poB R2, a BLIOPATL )enaemblii PeXxuM pa-

60Tbl — C MOMOLLBIO COOTBETCTBYHOLLMX
kHorok SB1 (puc.1) unu SB1, SB2 (puc.2).
WUcTounuku undopmauumu
1. A.OpuHev,. CeeToaMHaMu4eCKOE YCTPOCTBO
“BeryLuin OroHb", aBTOMATUYECKWI PEXUM, — Pa-
avontobutens, 2005, N5, C.6.

2. http:/jart-of-light.narod.ru/RL_Articie_05_
2005.pdf

3. A.Onurew, “Berywme orHu” Ha KMOT-Mukpo-
cxemax, — Pagvomup, 2005, N11, C.18; N12, C.14.

4, http://art-of-light.narod.ru/RM_Article_11_
2005.pdf




KOMMYTAILIUAS
OJHOMN KHOIIKOM

B nopTatuBHEIX yCTpOMCTBAX HA MUKPOKOHTpOInepax
AOCTaTOYHO YacTo ucnonbayerca BaTapeiHoe nutaHue
(ranbBaHu4eckue 3neMeHTbl UK akkyMynsaTopbl). OBbiuHO
NPUMEHSAIOTCA NanbyUKoBbIe rafibBaHUUYECKUE 3N1EMEHThI
Tunopasmepa AA unu AAA HanpskeHueM 1,5 B (2-4 wr.)
uwnu 6F22 (6atapes Tuna “KpoHa”). MocneaHss ncnonbay-
erca Torga, Koraa TpebyeTcs noBLILWLEHHOE HanpshxeHue
ANA Kakux-To nepuepuitHelx yCTponcTs. OgHaKO BEPXHUIA
npeaen HanpsiKeHUa NUTaHUS AN MHOTUX MUKPOKOHT pOTi-
Nepos He npesbiliaer 6 B. MNoaTtomy ANs nuTaHUA MUKpPO-
KOHTpOSNepa [OMKEeH MCNONb30BaTLCA NOHUKAKWMIA cTa-
6uUnn3aTop (NMHEAHBIA UK UMNYTTLCHBIR).

MHorue nopTaTUBHbIE MUKPOKOHTPOMNEPHLIE YCTPOIi-
CTBA UMEKT PEeXnM “CHa”" (NOHWKEHHOro 3HepronoTpet-
neHusa — “Power Down”). MNpu 3TOM TakTOBIA reHepaTop
MWKPOKOHTpONepa ocTaHaBNMBaeTCHd, U €ro CXeMbl
(BOSBLWMHCTBO COBPEMEHHBLIX MUKPOKOHTPOIIEPOB U3ro-
TaBnueawTca no KMOT-TexHonorun) noTpebnawT Tok B
cTaTtu4eckoM pexume. BenuumHa atoro Toka Hesenuka —
BCEro HECKOMbKO MuKpoamnep, v TakuMm o6pa3oM ocy-
L{ECTBNAETCA IKOHOMMUS IHEPTUN UCTOUHUKA NUTaHKA. Ho
ANSA YCTPONCTB ¢ 9-BOMBTOBLIM NUTaHUEM NEpexos B pe-
KMM NOHWXEHHOro aHepronoTpebneHns uMmeer onpepe-
NeHHbIE CIOXHOCTU: COBCTBEHHBIA TOK noTpebneHus
0BblUHBIX NTMHERHBIX cTabunuaaTopos (paxe AnNa mano-
MOLHBIX MoAUUKaLWiA) MOXET AoCTUrath eauHUL, Mun-
nuamnep, 4TO Ha ABa-Tpu nopsaaka bonblie, 4eM y MuK-
pokoHTponnepos B pexume “Power Down”, n aHeprus
WCTOMHMKA NUTAHUS UCYEPNaeTCs B TEYEHUE HECKOMbKUX
Hegenb. [103TOMY B TaKuX CNyyasx NPUMEHSATCS OTKITIO-
Yaembie cTabunuaaTopbl ¢ JONCIHUTENBHLIMU YNpaBs-
IOWUMU BLIBOAAMU, NPU NOAAYE HA KOTOPLIE aKTUBHOTO
curHana ctabunmaarop Takxe nepexoauT B “cnsatuit pe-
XuM” (TOK cTabunuaaTopa COCTaBMAET HECKOMbKO MUK~
poamnep). OgHako Takue ctabunuaatopbl fedULUTHLI U
OTHOCUTENBbHO [OpOTU.

Mexay Tem, Takoro xe pesynbrarta MOXHO AOCTUTHYTL U
C OBbIUHLIM TNIUHENHBIM CTabunu3aTopoM, HECKOMLKO YC-
NOXHVB CXeMy BKToYeHNs. CxemMa Takoro yCTpoicTea n3ob-
paxeHa Ha puc.1. B ucxogHoM coctosiHum kHonka S1 (He
dukcupyemasn) He HaxaTa, TpaHaucTopbl VT1 u VT2 3ak-
PbiThl, 1 HANPSXKEHWE Ha BXO[ UHTErPanbHOro NUHENHoro
crabunuazatopa DA1 He noctynaer. COOTBETCTBEHHO, HET
HanpskeHua Ha ero Bbixoge, U MukpokoHTponnep DDA
obecToueH. Mpu kKpaTKOBPEMEHHOM HaXaTuu Ha KHONKy S1
HWKHWIA (no cxeme) BelBOA pesucTopa R1 noakniouaeTtcs K
oblieMy npoBoAY, Ha HEM NOSIBNAETCA NAAeHUe Hanpsaxe-
HUA, OTKpbIBalwwee TpaHauctop VT 1. HanpsaxeHue nuta-

AHBAP ERTTY!

B.BACUNEHKO,
r.Ceepanoeck NyraHckoi o6n.

HWA nogaeTcsa Ha Bxof ctabunusaTtopa DA1, oH BkIlouaer-
Cs 1 “OXMBNSAET” MUKPOKOHTpONnep. OAHOBPEMEHHO Npo-
UCXOANUT CBPOC MUKPOKOHTPOSINEpa NOCPELCTBOM LIENnoy-
kn C1-R5.

Nocne uHKLManu3aunn BCeX perucTpoB MUKPOKOHTPON-
nep nepebIM AeN0M YCTaHaBMBAET BLICOKUA NOTMYECKUi
ypoBeHb Ha Bbixofie Pxy nopta Px v nogaepxueaert ero B
TeyeHwne BCero ceaHca pabotsl. TpaHancTop VT2 oTkpblBa-
€TCH, NoAKITIoHAan HMKHWIA BbIBOA pe3ncTopa R2 k obiemy
nposoay. HanpsixeHne Ha 3aTeope VT1 OTHOCUTENBHO UC-
TOK@ YMEHbLUIAETCA (N0 CPaBHEHWIO C HanpshKEHUEM npu
3aMKHYTON KHONKE), HO ero xeataer Ans nopdepxaHust
TpaHauctopa VT1 B OTKPbITOM COCTOSHUW. BLINONHUB 3a-
Aauy, MUKPOKOHTPOSIEp yCTaHaBNMBAET HU3KUIA Normyec-
KW ypoBeHb Ha Bbixoae PXy v nepexoauT B pexum “Power
Down”. TpaHauctop VT2 3aKkpbiBaeTCs, nafieHne Hanpshke-
HYA Ha R1 cTaHOBWUTCA paBHBLIM HyIO, U TpaHancTop VT1
TakkKe 3aKpbIBAETCs, OTKITIOYAs OT UCTOYHMKA NUTaHus cTa-
Bunusatop DA1 u konTponnep DD1. MoTtpebnaemeiit npu
3TOM TOK Onpefensercs, B OCHOBHOM, TOKaMU YTEUKU TpaH-
3UCTOPOB U MOXET BbiTb HAMHOTO MeHbLLe 1 MKA.

Puc. 1 DA1
ML ST
R1 —LC1
2. 1 R3
4 VD1
™~ VCC
J R2
T Sh st
! Pmn (INTO)
- [e\ VT2
Pxy GND
R4
L

BLIKMIOUNT YCTPOMCTBO MOXKHO TaKkke KHonkoi S1, ecrnu
UCNONb30BaTh BXOL, BHELWHErO NPepbiBaHWst MUKPOKOHTPOS-
nepa (INTO Ha puc.1). B paboueM pexume Ha 3TOM BXxoge
NOSAEPKMBAETCH BbICOKUIA NOTUHECKWIA YPOBEHL C NOMOLLLIO
“nopaTarmeatowero” peauctopa R3. MNpu 3aMblKaHUM KHONKU
S1 HwxHWIA BbIBOA peaucTopa R3 uepes avoa VD1 nogknto-
YaeTca Kk obLuemy nposopay, Ha Bxoae INTO yctanasnueaercs
HU3KWA NOTMYECKUIA YPOBEHD, U FrEHEPUPYETC NpepbiBaHue.
OauH 13 BOBMOXHBIX anropuTMOB 06paboTku npepbiBaHus
npusefeH Ha puc.2.

Mpu oBHapyxeHun npepeiBaHus (nepenaga us “1” B “0")
NPOUCXOAMT, KaKk 06bIYHO, 3aNUCh COAEPXKMMOro MCNOSb-




Puc. 2

Hauano
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3anuck perucTpos
B CTek

L

3aaepxka Ha BpeMs
apebeara KOHTakTos

L

Mepechbinka
3 Pmn 8 CY

na

Rn=Rn+1

Aa

3anuck 8 nopt
HeakTUBHbIX ypoBHel

L

Nepexoa 8 pexum
"POWER DOWN"

3YHOLWMXCA B OCHOBHOWN
nporpamme perucTpoB B
cTek. 3atemM ocyulecTts-
nAeTca 3afepXKKa Ha Bpe-
Ma apebesra KOHTakToB
(BbI3OB COOTBETCTBYIO-
e nognporpaMmel 3a-
pepxku). MNMocne atoro
6uT Pmn (cocTosHus BXO-
Aa INTO) nepecobinaercs
B 6uT nepenoca CY, 1 oH
aHanuaupyetca. Ecnu
6uUT paBeH Hynio, yCTPOoi-
CTBO [AENCTBUTENbLHO
HY>XHO BbIKITK4YUTL. B
NPOTWBHOM clly4ae aena-
€TCa BbIBOA, YTO OXuaa-
€MOro cobbITus (BLIKMHO-
YeHusl) He Bbino, npouc-

KW, MOXHO A0BUTLCA TOro, YTO nepeoe npepbiBaHue By-
[eT reHepupoBaThLCs NPU BKIKOYEHUN YCTPORCTBA, U 4TO-
6bl €ro BLIKMIOUYUTL, HAA0 HaXaTb KHONKY S1 TONbKO O4UH
pa3. Tak MOXHO afanTupoBaTb YCTPOWUCTBO NOLA KOHKpeT-
HYHO KHONKY.

Cxema ycTpoicTBa ANs MUKPOKOHTponnepa AT89C2051
npusefeHa Ha puc.3. Ana ynobcrtea oHo cHabxeHo 3By-
KoBbIM uanyuyarenem BQ1, kotopblii u3naer 3ByKOBOW cuUr-
Han agnutenbHoctblo 100 Mc nepen BKNWYEHUEM U 1 ¢
nepea BbikNYeHueM. Msnyyatens copepxut B cebe
BCTPOEHHLIA TOHalbHLIA reHEpaTop U MOXET UCNOMNb3o-
BaTbCH U B ApYruX pexumax pabotel, [1pyn nopave aktune-
Horo (HM3Koro) ypoBHs Ha BbiIxoq P1.4 nanyyarens usga-
€T 3BYKOBOW curHan. ®parMeHT nporpaMmmbl ¢ noanpor-
pammoi 06paboTku npepbIBaHUA NpUBEAEH B MIUCTUHre1.
MapameTtpebt uenouku cbpoca n Bpems 3afepxku Bbibpa-
Hbl TaknuM 06pasoMm, 4TO AN BLIKIMIOYEHUSA HAJ0 HaXUMaTb
kHonky S1 aBa pa3a. [poliuBka NnaMAT MUKPOKOHTPOS-

nepa npeacTaBlieHa B INCTUHre2.

Puc. 3 DA1 78L05
VT -
_1 ”3 +]_c122mk .
100k\—, _L 20k R5 10k =
4 VD1 DD1 AT89C2051 T
L N 1 20
RST VCC
T &1 R2 Slpa2
i 9B St 10k 1 Iy £
. .
- [3\ | VT2 e —{XTAL1 0
4 *—4U1 XTAL2 GND
re [

v 560k==
T e e TPos c2 22 Tcs 22
— VT1-BS250  BQ1-4 MHz
VI2-BS170  BQ2- HSM1206X
xoauT obpaTHas 3annchk U3 CTEKA B PETUCTPHl MUKPOKOHT- Nuctynr 1

porinepa u Bo3BpaT B NPOrpamMmy.

Korga 6ut nepeHoca CY paBeH Hymno, NPOUCXOAUT UH-
KpeMeHT perncTpa npepbiBaHus Rn, B kayecTBe KOTOpPO-
ro moxet 6bITb ucnonb3osaH nwboi u3 peructpos o6-
Lero HazHauyeHua MUKpOKoHTponnepa. lanee nposeps-
€TCA paBeHCTBO coflepxxumoro pernctpa Rn asym. Ecriu
OHO He paBHO ABYM, COAEPXMMOE perucTpoB u3sneka-
eTcs u3 cTeka, u BozobHoBNAeTCA nporpamma. Ecnu pae-
HO, B NOPTLI MUKPOKOHTPONepa 3anuchbiBaloTCA HEaKTUB-
Hbl€ YPOBHU 1 OCYLLIECTBNAETCA nepexoq B pexum “Power
Down”. Ha Bbixoae Pxy Takxe ycTaHaBNUBaETCH Heak-
TUBHbIWA (HU3KWIA NTOrM4eCcKniA) ypoBeHb, TpaHaucTopbl VT1
u VT2 3akpbiBaloTcs, ctabunuzatop DA1 1 MUKPOKOHT-
poNNep OTKMIYATCA OT MCTOYHUKA NUTAHKSA.

Takum o6pasom, ecnu HaxaTb KHONKY S1 aBa pasa, npo-
MCXOAWT BbIKITIOYEHMEe yCcTpoicTea. Bapbupya napameTpbt
uenouyku cbpoca 1 U3MEHASA NPOrpaMMHO BPEMSA 3a1epX-

; OcymecTBnsieTcss BKINYEHMe ¥ BHKIOYEHME YCTPOMCTBA

; OBHOM HedUKCHPYeMO} KHONKON. NS BHKANYESHUS

; UCNONL3yeTCsl BHEUWHEe IIpepHBaHue INTO

; (exom P3.2 MuxpOkKOHTpoOnNEpa)

; » peructp R4, TaxroBast wacrora - 4 MI'u.

; Wcnonbsyercs MuxpOxoHTpOnnep AT89C2051

; u accembnep TASM.

; ABrop - BuxrTOp Bacmnenxo. YkpamHa, Jlyrauckas obn.,
; D, CBepmnoBCK.

RO LEQU 0
Rl .EQU 1
R2 \EQU 2
R3 .EQU 3
R4 .EQU 4
RS .EQU 5
R6 .EQU 6
R7 LEQU 7
ACC .EQU OEOH




AHBAPD

Pl .EQU 090H PUSH R5 ;COXpaHsieM perMcTpi B creke
P1.4 .EQU 094H PUSH R6
P3 .EQU 0BOH PUSH R7
P3.2 .EQU 0B2H LCALL DEL50MS ;BHBOB Bamepxky 50 Mc
PCON .EQU 087H ;perncTp yHpaBJIeHUst MOWHOCTHI MOV C,P3.2
EX0 .EQU OA8H ;6ur paspemeHust NpepHBAHKUS JINC START2
;or Bxogma INTO LJMP START3
ITO .EQU 088H ;6uT ynpaBNeHUs THIOM STARTZ2:
;npepuBanns 0 INC R4 ;mpupamesue perucrpa R4
EA .EQU OAFH ;TnoBanbHOe ympaBleHMe CJNE R4,#2,START3 ;ecnm copepxuMoe R4
;| IpepLBa HUSTMI ;He paBHO 2, upem Ha START3
PSW .EQU 0DOH ;perucTp COCTOSHUS CLR P1.4 ;ecnu paBHO 2, TO BKJYeHHe
PX0 .EQU 0B8H ;6uUT mpuopuTeTa BHENHEero ;BBYKOBOTO CHIHana
;npepusaHnust 0 LCALL DELI1S ;Ha 1 cex
; MOV Pi,#10h ;BanMch HEAKTMBHHX YPOBHeH
.ORG 0 ;B nmopr Pl
LJMP WORK MOV PCON, #02h ;mepexony B pexuM Power Down
.ORG 03H START3:
LJMP POWEROFF POP R7
.ORG 100H POP R6
B POP R5 ;uMTaeM perMcTPH M3 cTexa
WORK : POP R3
SETB EXO0 ;paspelleHne NpepLHBaHKUS POP R2
jor Bxoma 0 POP R1
SETB ITO jnpeprBaHue oT cnaga CuIrHana POP RO
:Ha Bxoxe 0 POP ACC
SETB EA ;TnofanbHO paspeusuty POP PSW
; NpepLBaHNs RETI
SETB PX0 ; BHCOKMIT npuopurer ;
;OoT BHeWwHero npepusadust 0 DEL50MS: ;nognporpamMMa BamepKKK
MOV P1,#30h ;ycradoBka P1.4 u P1.5 ;Ha 50 mc
:B Jyor.1 MOV R2,#33 ;moerop 33 paBsa
MOV P3,#04h ;nuamust P3.2 - gor.1 LREX: MOV R3, #250 ;Bagepxka 1,5 mMc
; (o7t NpepHBaHUsT) LRIN: DJNZ R3,LRIN
MOV R4, $0 ;c6poc perucTpa NpephsaHus DJINZ R2,LREX
CLR P1.4 H RET
LCALL DEL100MS ;BKIKYeHHe BBYKOBOI'O CHIHANa ;
;ua 100 mMc DEL10OMS: ;IOONpOTrpaMMa 3anepXKy
SETB P1.4 ; ;Ha 100 Mc
: MOV R1,$2 ;moBTOp 2 pasa
SJMP $ ;BOeck MOeT OCHOBHAS EXT: LCALL DEL50OMS ;Bagepxka 50 mMc
;nporpammMa DJNZ R1,EXT
: RET
POWEROFF: ;mporpamma ofpaborxn ;
; IpepHBaHMT DEL1S: ;IOANpOTrpPaMMa BamepxKu
;or Bxoma INTO (P3.2) ;Ha 1 ¢
PUSH PSW ; (BHKIIKYEHNE NOHTIHAS) MOV R1, #20 ;moBrop 20 pas
PUSH ACC EXT1: LCALL DEL50MS ;Bagepxka 50 mc
PUSH RO DJNZ R1,EXT1
PUSH R1 RET
PUSH R2 H
PUSH R3 .END
NUCTUHr 2 :06000000020100020119DB
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ABTOMOOUNbHBLIE
OXpPaHHbIe CUCTEeMbI

He Hafo rOBOPWUTE, KaK BaXHa B
COBPEMEHHOM MUpE OXpaHa
MoBUMOro 1 BeECbMa HeaeLLIEBOTO “Xe-
Ne3Horo KoHA”. 3awuTa HeoBxoauma,
HECMOTPA Ha TO, 4TO NpodeccuoHanb-
HbI€ YTOHLL MKW MOTYT “B3fioMaTh” Npak-
TU4ecKK MobyIo oxpaHHyo cucTeMy, a
npodeccuoHansl-pa3GoiHuky npen-
NOYUTAIOT HE BO3UTBCA C CUrHanuaa-
uvein 1 NoNpocTy BbIKUABLIBAIOT BNa-
Aenbla MalvHbl u3 canona. OpHako
nofasnswuiee 6oMbWUHCTBO YroHOB
WK BapBapCcKuX B3NOMOB aBTOMALLIUH
coBepLUaeTca HapkoMaHamu, NbaHuLa-
MU, BOMMKaMUM 1 HECOBEPLLIEHHONETHUMI
XynuraHamu. Takue rope-yroHiLmMKK, Kak
npaBKNo, onacakTca TporaTs asTOMOBU-
M, CHabBXeHHbIE OXPaHHOI curHanusa-
upei. Ee ocHoBHOe HasHaueHue — npu-
BIleYb BHUMaHWe Bnafensua U okpyxa-
IOLLIMX NPUK MONBbITKE YroHa unu Ba3noma
¥ A@Xe NPOCTO OTNYTHYTh 3MOYMBILLINEH-
HMKa MUTaIOLLUM CBETOAMOAOM.

Bo Bcex, 6e3 ucknoyeHns, agTocur-
Hanuzauusax (AC) uMmeroTes, kKpome cu-
peHbl, Kakne-nubo pononHuTenbHbie
yHKUMKM: BNOKNpPOBKa 3aXuraHus,
BKIIOYEHWE CBETOBOW aBapuUAHOM cur-
Hanusauwu n Ap. B “npoaBuHyThIX” 0x-
PaHHbIX cucTemax, NpefHa3HaYeHHbIX
ANS ANUTHBIX MaLLWH, MOFYT flaxe npu-
MEHATLCA AbIMOBLIE LUALLKW, a Takke
pasnuyHble MexaHU4eckue 1 anekTpu-
Yeckue yCTpoCTBa, BO3OENCTBY O ME
Ha 3TOYMbILLNTEHHUKOB.

Kak v Bca 6bITOBas anekTpoHuKa, as-
TOCWUTHanu3awum u Apyrue TUnbl oxpaH-
HbIX YCTPOICTB (MMMOGWNai3epsl, as-
ToNeNmKeps!) NPOLLNM GOMBLLOA MyTs OT
BECbMa MPUMUTUBHBIX TPAH3UCTOPHBIX
Bnokos Tmna “Capruc” “MMorkax”, “Cto-
poX’ 1 T.A4. A0 COBPEMEHHBIX KOMMBIO-
TEPU3MPOBAHHBIX UHTENNEKTYanbHbIX
cUCTEM. YiKe NPUBbIYHBIM CTaNo Npume-
HeHVe MHOTOMYHKLIMOHATbHbLIX ABYCTO-
poHHUX papuoynpasnsemblx AC ¢ auc-
TaHUMOHHBIM UMK aBTOMAaTUYECcKUM 3a-
nyckoMm asurarens. Bee 6onee wvpokoe
pacnpocTpaHeHne nonyyatoT oxpaHHble
¥ NOUCKOBKIE CUCTEMbBI CO CMYTHUKOBOI
Hasurauuen — GPS, a Take KOMMy-

HUKaUua C MCNONb30BaHWEM COTOBOW
ceA3u ctaHpapra GSM.

Beck 6onbLUoi apceHan ynoMsiHy Thix
CPEACTB MOXHO YCNOBHO pa3fenuTb
Ha cneayowme rpynnbl:

1. HucTo oxpaHHbie (oTnyrueaotyme)
CUrHanuaaumu.

2. MexaHuyeckue, anekTpuyeckmne u
SNEKTPOHHLIE YCTPOICTBA, B TON Unu
WHOI CTENEHM 3aLLMLLAIOLLIME OT YToHa.

3. MNounckoBble cUCTeMs!, onpepens-
loLine MeCTOHaxoxAeHue (KoopanHa-
Thi) YTHAHHOW MaLUUHLI.

B nanHon crtatbe paccmarpusalot-
CA OXpaHHbIe CUrHanu3auuu, nMero-
LMe, Kak Npasuno, U pasnuyHbie 3a-
LWUTHBIE PYHKLWN.

PAIUOYNPABNAEMbIE

ABTOCUIHANMU3ALNN

He snaeasicb B uctopuio, paccmor-
pV¥M COBpPEMEHHYI0 HOMEHKNaTypy pa-
Avoynpaensaemblx (PY) oxpaHHbIX ycT-
poicTa. OHu BbiNyckalTes B GOMbLLOM
aCCOPTUMEHTE OTEYECTBEHHLIMK U 3a-
py6exHbiMu koMnaHuaMu. Haubonee
U3BECTHbLIE NPOU3BOAUTENM aBTOMO-
B6unbHbIX AC — KoMMaHum “AnsToHuka”
(Poccua), “AptunnekT” (Poccust), “Me-
ra-®” (Poccwus), “MonspHblin Bonk” (Poc-
cma), “Magic Systems” (Poc-
cmug), “Meta System” (Uta-
nvga), “PIT” n “Seco-Larm”
(CLUA) n mHorMe apyrve.

Pa3HnoobpasHble Mope-
nu aBTocuUrHanusauum
MOXHO pa3buTsb Ha rpynnb!
MO HECKOMBbKUM KOHCTPYK-
TUBHbBIM, TEXHUYECKUM U 3neKTpuyec-
KM napamerpam. B nepeyto ouepens
pasnuuyaloT OAHOCTOPOHHWE 1 [1BYCTO-
pOHHKe papuoynpaenseMeie AC. MNep-
Bbl€ MepenaroT curHan TonbKo oT Gpe-
NoKka K aBTOMalLWHE U HEe uMelT 06-
paTHON CBA3W, BTOpble 06MeHuBaTCs
uHpopmaumen B o6e CTOpPOHS.

OueHb BaXHOW XapakTepucTUKON
noBoit PY curHanusauum sensiercs pe-
anbHas NanbHOCTL AEUCTBUS B CNOX-
HBIX FOPOACKMX YCNOBUSIX, Fae pacnpo-
CTpaHeHue paiMoBOSH He Bceraa npep-

B.EPYCKUH
r.Kopones MockoBckoi 0671.

ckasyemo. [pu HegocTatke MecT ang
NapkoBKW MaLLUWHY NPUXOAUTCA OCTaB-
NATb HE TONMBKO B 30HE NPSIMON BMAW-
MOCTU 13 AoMa unu ocuca.

o Mepe coBepLLEHCTBOBaHUA CXEMO-
TEXHUYECKUX PELLIEHWIA NepefaTunkoB 1
NPUEMHUKOB, AAmNbHOCTb [AEACTBUS pa-
Avokarana AC NOCTOSHHO yBenuuyuBa-
erca. B HacTosLee Bpems y MHOMMX Mo-
fdenei ona npesbicuna 1000 M u npu-
Bnkaertcs k 1500...2000 m.

Kak npasuno, paguyc aencrens cesa-
31 “OT MalluHbl” Gonblue, yeM “ot Gpe-
noxa”, ofjHaKo BCTpevarTcs “ABycTo-
POHKU" ¢ 06paTHBIM COOTHOLLIEHUEM WS
O[IMHaKOBOW [anbHOCTEIO Nepefaun B
06e cTopoHsl. Mpu Hanuavm Nengxepa
wnu pabote Bpenoka B pexvuMe nen-
Kepa AanbHOCTL CBA3W YBEeNWunBaeTcs
Mo CPaBHEHWIO C OQHOCTOPOHHUMU CU-
cTteMamu. B nyyluux mopensx oHa aoc-
Turaet 2 kM u 6onee. Tak, Hanpumep,
ana AC “Phantom Bi-Drive” komnanum
“Stopol Group” 3asBneHHas AansLHOCTL
npuvema 6penokoM-nNeipKepoM cocTas-
nset 2000 M, a fanbHOCTL Nepefaum ot
6penoka kK MaluHe — okono 700 m,

KOHCTPYKTUBHO TUNWYHAA aBTOCUr-
Hanusauusa (puc.1) npeacTaensaer co-
6o KOMMMEKT, COCTOALLMIA U3 OCHOB-

Puc. 1

HOro (6a30BOro) 6rMoka, HecKOoMbKUX
manorabaputHbix Gpenokos (OT ofHo-
ro 10 YeTbIpex), CUPEHbl U HECKOMBKUX
npuHaanexHocTen. K nocnenHumM or-
HOCATCH AaTuWkK yaapa, pene, cBeTo-
AvoA, npefoxpaHuTens, Nposoaa U T.A4.

bpernok ogHocToporHen AC (puc.2)
CO[EPXUT MaNOMOLLIHBLINA TPAH3UCTOP-
HbIA paguonepenaTunk ¢ KoAUpyo-
MM YCTPONCTBOM U UCTOYHUKOM MU~
TaHua (6atapes unu oanH-ABa ane-
MeHTa). [IBe-ueTbipe KHOMKK ynpasns-
0T KOAEPOM, BbIAAOLLMM TOT UM UHOM




CUrHanm, MOAYNUPYIOLWWIA NepeaaTyuk.
CeeToanoab! MHAULMPYIOT BLINOMHSAE-
MYI0 KOMaH/y. AHTEHHA MOXET NOMHO-
CTbI0 HAXOAUTLCH BHYTPU obTekaemo-
ro kopnyca 6penoka wnu 4acTu4yHoO
BbICTYNATh 3a ero rabapuTsl.

B 6asoebit 6nok (Bb), ycranaenu-
BaeMbli Ha asTomobune (puc.3), Bxo-
OAT NPUEMHKK paAuoCUrHanoBs, AeKo-
Aep, MUKponpoueccopHas cxeMa yn-
paeneHus, cunoesbie pene, crabunusa-
TOPbl HANPSXXEHUSA U APYTUe Y3Mbl.

Puc. 3

AnTeHHa npepcTaenser cobor Hebonb-
LLIOM OTPE30K NPOBOAA, BbIXOAALLUA 13
B6. Bpenok “ABYyCTOPOHKKU™ [ONOMHU-
TeNbHO CHabXeH pauonNpPUEMHMKOM CO
3BYKOBO/ UHAMKaLMEN Ha Beixoae. B Bb
pobaenen paguonepenatymk, obbliuHO
00bEeAUHEHHLIN B OTAEMLHBLIA BNOYOK C
paguonpUeMHUKOM 1 aHTEHHON (pUc.4).
Bce vaule B komnnekt AC skodaror
aBTONEWPKED, OCYLUECTBNALMA no-

Puc. 5

CTOSIHHYIO CBS3b OXPAHHOW CUCTEMbI C
BnajenbueM MaluHel (puc. 5). B He-
KOTOpbIX cryvasx oAuvH u3 6Gpenokos
MoxeT pabotaTtb B pexume nenpxepa.
Tak Kak UCTOYHWK NuTaHWA Neimpkepa
Aonxen obecneunBaTh ANUTENbLHOE
DYHKLUMOHMPOBaHUE paanonpuemMHUKa
B AEXYPHOM peXuMe Npy Maniom Toke
noTpebneHus, B HEM NPUMEHSIOT NUTU-
€Bbleé INeMEHTHLl unn “6aTtapenku” c
Mapkuposkon Long Life.

PAOANONPUEMHUK

HauneM ¢ paccMoTtpenus 6asoBoro
6110k OQHOCTOPOHHEN OXPAHHOMN CUrHa-
nu3aumn. KOHCTPYKTUBHO OH MOXEeT
ObiTb BbINONHEH B BUAE OAHOI Neuyar-

R i

HOW nriate! (pyc.6) nnu AByx, pacnono-
XEHHbIX Of\Ha Hap Apyron (puc.7). B
NOCMNEAHEM Cry4ae nnaTbli COBAMHSAIOT-
¢ pazbemamu. BO3MOXHO pacnonoxe-
HMe Manomn nnaTbl NOA NPAMBIM YIFOM K
B6ONbLIOK 1 COeAMHHEHME NANKOA.

MeHsliaa nnara npeacTaensaeT co-
6ot npremHuk paguocurHanos 6peno-
Ka. Ha obwen nevatHoi nnarte (puc.6)
TaKKe Nerko BulAeNuTbL y3en npuem-
HWKa., BNEeMeHTbI, OTHOCALMECSH K ero
cXeMe, MapkupoBaHbl Ha nnaTe obbiu-
HbIMW YCNOBHBLIMW 0603HAYEHUAMU, HO
¢ pobasneHvem nepes HUMU BykBbl A.
YacTb CxeMbl paguonpueMHmka —
KOHTYpHas KaTyllika U OTHOCSLLMECS K
Hel KoHaeHcaTopbl (06BeaeHbl KpyxX-
KOM Ha puc.6) — 3anuTa napadumHom
WNu KOMNayHAoM, 4Tobb! U3MeHeHne
NONOXEeHWUs AeTanei He NPUBOANIIO K
paccTpoiike konebaTtenbHOro KOHTypa
NPUEMHMKa OTHOCUTENbHO YacToThbl
nepepatyuka. NMoBEpPXHOCTHLIA MOH-
TaX, YCTONYUBLIA K yAapaM u TpAcke,
obecneumBaer 3HaunTenbHO Honee
BbICOKYI CTabunbHOCTbL YaCTOTbI.

K 0QHOM 13 KOHTAKTHbIX TO4EK nnaTbt
NpUNasH YepHbll NPOBOA ONMUHOK
35...40 cm. Tak Kak B HEKOTOpbIX “PyKo-

Puc. 6

BO/ICTBaX MO YCTAHOBKE W 3KCnsyarta-
UMK” He YNOMUHAaETCA HasHaYeHue npo-
BO/1a, HEOMbITHbLIE aBTONBUTENM Npea-




norarator, 4To 310 — 3azemnexue. Op-
HaKo B AENCTBUTENBHOCTU NPOBOA Ur-
paerT porib aHTEHHbI, @ ero ArMHa cooT-
BETCTBYET MPUMEPHO NONOBUHE ANTNHBI
BOJIHbI Nepepatumka. PaspelleHHas
CTanflapTHas 4acToTa kaHana ynpasne-
HUA, obecnedmBaloLLero nepefayy cur-
Hanos ot 6penoka kK MalwuHe (oT aBTo-
mobunsa k Bpenoky — kaHan coobiue-
HUIA), — 433,92 MI'y, uyTo cooTBETCTBY-
€T ANWHE BONMHbI OKOMNo 69 cm.

Ha puc.8 nokasana tMnoeas cxema
papuonpueMHuka. Curnan, NPpUHATHIR
aHTeHHOW, uepe3s koHaeHcatop AC4 no-
CTynaeT Ha NepBblil kackal — ycunu-
TENb BbICOKOW 4aCTOThl. 3TOT Kackaj Ha
Tpan3ncrope AQ1 cobpan no cxeme ¢
obuer 6a3oi, nockoneky 6aza AQ1 no
nepemMeHHoOMY TOKY 3a3emrneHa yepes
emKkocTb AC1, a BxoAHOWM curHan npu-
noxex k amutTepy. MNMopobHas cxema
umeert Borbluee YCuneHme Ha BbiCOKOM

10T KoNnebaTenbHbIN KOHTYP, HACTPOEH-
HbIA Ha 4acToTy papauocurdana —
433,92 MI'u. Konpencarop AC8 ocyuie-
CTBMAET MOMNOXUTENbHYI 06paTHyIo
CBA3b [15 BO3BYKAEHWS BLICOKOYACTOT-
HbIX Konebanuid. TpanaucTop AQ2 ¢ KoH-
Aencatopamm AC6, AC7 u AC8 obpa3y-
0T CXeMy aBTOoreHepartopa BCrnomora-
TelbHbIX konebaHwi, yactToTa KoTopbIX
CYLLLECTBEHHO HUXE OCHOBHOW. Pabouas
Todka AQZ2 ycTaHaenvBaeTcs ¢ Nomo-
weto pgenutens AR5-ARG B uenu 6a3bi,
Ovop AD1 cTabunuanpyer pabory kac-
Kafia Npyu UBMEHEHUN OKPYKaIoLLIeR Tem-
neparypel. Hanpsbkenve nutanms npu-
€MHUKa, paBHoe 5 B, oGecneunsaer nn-
TerpaneHbii ctabunusarop A4 Ha Muk-
pocxeme Tuna 78L05. C amutTepHoro pe-
3uctopa ARS8 TpaHaucTopa AQ2 cHuma-
IOTCA KaK MOSE3HbIe HU3KOYaCTOTHBIE,
TaK v Napa3uTHbIE BLICOKOYACTOTHBLIE KO-
neBaHusa. Gunerpytolas uenouka AR9-
AC9 nponyckaeT TOMbKO HYXHBIR Cur-
Har, KOTOpbIA NOAAETCA HA UHBEPTUPY-
IOLL{MA BXO[, ONEPaLMOHHOTO YCUIUTENs
AA1.1. B kauecTBe ycunurensa npume-
HeHa Mukpocxema BA10358, npeacrae-
nsowasn cobolt casoennslin OY, npep-
Ha3Ha4eHHbIn ANa paboTel ¢ ogHoMo-

Puc. 8 NApHBIM NTaHueM. Muk-
AQt AQ2 AC12 Ai” i RIS pOCXeMa BbINYCKaeTCs! B

AT e il 0S8, 5158 7s105 +128  CTaHAapTHOMNacTMac-
1000% ARIS c10 COBOM KOpnyce ¢ BOCe-
100,0x 258 Mbio BbiBogamu (DIP-8).

MNpuemHuk cobpaH no cxeme ceepx-
pereHeparopa. 31a cxema XOpoLLo U3-
BECTHA M JaBHO UCMONb3YeTCs B pagmo-
ynpasenseMblX MOAENAX U APYrUX He-
CNOXHBIX CUCTEMAX AUCTAHUUOHHOTO
ynpaenenus. Ee pocrouncrea: npocro-
Ta, BLICOKAs YYBCTBUTENBHOCTb, CTa-
BUNBHOCTD U HAAEKHOCTL NPUEMHUKA.

[] 100

AR5

AR10
+

100x
e AR12

AD1L ACO =F AC10
Io,om]},omss 6.8M

YyacroTe. YcuneHue nNepeBoro Kackana
HEBEIKO, HO €ro OCHOBHAS (DYHKLIMA —
YCTPaHUTb BIUSIHAE AHTEHHBI Ha CBEPX-
pereHepatop 1 NOAaBUTL NapasuTHoe
uanyuyeHue reHeparopa B acoup.
Tpan3ucrtop AQ2 BLINOMHSAET yHK-
uun cBepxpereHepartopa. OnemMeHThl
AL1, AC5, AC14 u AC15 cocTaens-

Mepeuin OY (AA1.1)
paboTtaeTr B cxeme wn-
BEPTMPYIOLLEro yeunure-
nga ¢ oTpulatensbHoi 06-
paTHON cBA3bI yepes
pesuctop AR12. Yeunen-
HBIW cUrHan, ¢ BbixoAa
AA1.1 yepea KoHaeHca-
Top AC13 nopaetca Ha
UHBEPTUPYIOLWLNA BXOA
sroporo OY (AA1.2). Moc-
nefHuin oxeayeH nono-
XutenbHon obpartHon
CBA3bI0 Yepes peauctop AR18, uto npe-
Bpaulaer ycunurtens B Tpurrep Lmnt-
Ta. [NonyyenHsie Ha Bbixoae AA1.2 nps-
MOYTONbHbIE KOAOBbIE UMNYMBChI MOCTY-
NaT Ha MUKpOKoHTponnep AXC25A
ANA pansHenen obpaboTku.

(Mpoponxenue cnenyer)




NK-napkoBLUUK
ansa asTomoouns

MeTon nepenayvm curHana Ha paccTo-
AHWe ¢ nomotbl Nnyyen UK-cnektpa
ceroaHs AoctatodHo nonynsipeH. MNynb-
Thi ANCTAHLMOHHOIO ynpasneHus ObiTo-
BOW pagvoannapartyphl, “‘ONCTaHUMOH-
Hble" HayLLHWKK, MK-nopTbl NepcoHanb-
HbIX KOMMBLKTEPOS, curHarmaaumns “UK-
Bapbep” — BOT Manasa Tonvka Hanpas-
NEHUA, NO KOTOPbIM MAeT pagnoTexHU-
yeckas Mbicnb. CyTb MeToda BO BCEX Ne-
peYNCTIEHHbIX NPUMepax 0O4MHaKkoBa —
HanpasneHHbIe APYr Ha Apyra nepenar-
UWK 1 NpueMHUK curHanos MK-cnektpa
B3aVMOAENCTBYIOT, Nepenasas v NnpuHu-
Masl curHan. JoctonHcTea Meroaa —
OTCYTCTBUE NPOBOAHON CBA3N 1 3chchek-
TUBHas paboTta Ha pacCTOAHWsIX, KOTO-
pbie B OTAEMbHLIX CMy4asxX MOryT noc-
vratb 50...100 M.

CTaHaapTHLIA BapuaHT OXpaHHON
curHanusauum “IK-6apbep” conepxuT
NPUEMHUK U NepenaTtyunk, KoTopble
“CcMOTPST” Apyr Ha Apyra (3oech He
obszatenpHa donblas TOMHOCTb Ha-
BeageHus nyden). Ecnn HeBManmMeli
YyenoseyeckoMy rmasy ny4 ynasnusa-
eTCs NPUEMHUKOM, 3Ha4uT, Hapbep He
HapyLlieH — 3TO HOpMarbHOe COCTORA-
HWe oxpaHHoro wnewnda. Npw kpaTkos-
peMeHHOM WCYEe3HOBEHWUW curHana,
CcBMAETENbLCTBYOLEM O HapyLlUeHnK
oxpaHHoro wneida, cuctema cpaba-
ThIBAET, W BKMIOYaeTCH curHanuaa-

A.KALLKAPOB,
r.C.-MeTepbypr.

ycTponcTeO adhheKTUBHO pearvpyer Ha
OTPaXEHHLIN CUrHan, 3aBUCUT OT MOLLL-
HOCTW Nepedartyvka, NnormoLeHUs CUr-
Hana NpenaTcTBNeM W YyBCTBUTEMLHO-
CTU NpUeMHUKa.

CvrHanuzauusi 0 nosieneHnn oovekTa
B 30HEe AENCTBUS OXpaHbl MOXET ObiTb
nobo#, Hanpumep, 38ykoBoN. [pumeHe-
HWe 3BYKOBOW CUrHANM3aLmm nossonseT
No cure 38yKa AMHAMUYHO OTCNeXuBsaTh
XapakTep obbekTa v ero nosegeHve (s
YaCTHOCTW, NpUbNKeHUe UK yaarnexve
K NpvemMonepenaiotLemy y3ny).

Ha ocHoBe Tako# OxpaHHO# cucte-
Mbl, pearvpyrowen Ha OTPaXeHHbIN
NK-curuan, paspaboTtaH npocton as-
TOMOOUNbHLIA “NApPKOBLUKK”". YCTpON-
CTBO MOHTUpYyeTcs Ha Bamnepe asTo-
mMobunsa (unu Ha “tobke” noa Hamne-
pOM, B 3aBUCUMOCTUN OT KOHCTPYKTUB-
HbiX 0COBEeHHOCTEN asToMobung).

MpuHLUMN AencTens aHanornyeH onu-
CaHHOMY BbiLLIE: 3ByKOBas CUrHanusa-
LS akTUBU3UPYETCSl NPWU pPaccTOSHUA
mexay 6amnepoM v NpensiTCTBMeM (Ha-
npvMep, bopatopom) okono 1,2 m. Cxe-
Ma yCTpoicTBa nokasaHa Ha puc. 1.

Mpuemuwin otogmon UK-curHana
VD1, BKNIOYEHHLIA Ha BXOoAe onepaLu-
oHHoro ycunutenst DA1, npeobpasyet
WHpakpacHoe N3ny4yeHue B aNeKTpu-
YECKNIA TOK.

Mepenatuvk NK-curiana cobpax Ha
TpaHaucTopax VT3, VT4 n ceetoanoaax
HL1...HL3. Nepenatunk npeactasnser
coboli reHepaTop KOPOTKUX UMMYMNbLCOB
yactoTto# okono 30 u. Ceetoanoanb!
HL1...HL3 npeobpasytoT UMNynbChbl re~
HepaTopa B NK-curnan. NenepuposaHue
UMMYNbLCOB NPONCXOANT NOCTOSHHO,
noka skntoyeHo nuTaxune. Ecnn NK-nyuu
He oTpaxalrTcsa OT NPensaTcTeng n3-3a
OTCYTCTBMA TAKOBOIO W paccensalTcs
B NPOCTPaHCTBE, NPUEMHbIA (hOTOANOA
VD1 He pearupyeT Ha 0bwinit poH, n Ha
Bbixone DA1 — BbICOKMI ypOBEHL Ha-
npstkeHus. PaznenntenbHbii KOHAeHCa-
Top C4 He nponyckaeTt curHan nocro-
AIHHOTO TOKa, TpaHaucTop VT2 3aKphiT,
v nanyyatens HA1 BbikNioYeH.

Mpw oTpaxkeHu UK-nyyen ot npenaT-
CTBUS Ha HeuHBepTUpyoem sxoae OY
(BbiBOAE 3) NepuoaMyecku (B COOTBET-
CTBUW C UMNyNbCaMK reHepaTopa) no-
ABNSAOTCS CUrHAMbI HU3KOTO YPOBHS, KO-
TOpble BecnpensaTCTBEHHO NPOXOoasT
yepe3 C4 Ha AeTeKTOp C yABOEHNEM Ha-
npshxkeHnst Ha amoaax VD2 n VD3. Buin-
PAMMEHHbIA CUrHan nepenaeTcs Ha yr-
pasnseMbIii reHepaTop 38yKOBOW 4acTo-
Thl. [TOpor BKNOYEHUS reHepaTopa 3a-
BUCUT OT MONOXEHWUS OBUXKE nepe-
MeHHoro pesuctopa R4. Mpu HUxHeM
(N0 cxeMe) NONOXKEHWUU YYBCTBUTENb-
HOCTb 3BYKOBOrO reHepaTtopa Makcu-
MarnbHa. YyBCTBMTENBHOCTL NPUEMHO-
ro yana Ha ¢otoanoge VD1 3asucut
oT conpotmenerHus R1. YeM 6onblie
370 3Ha4yeHue, TeM BhiLIE YyBCTBU-

LWS ONOBELLEHMS. Puc. 1 SAL1 .

Ecnv pacnonoxutb nepenaTynk j_ T R8 62
¥ npuemHuk VK-nyyeit Ha HekoTo- * 1E[]2[]r1x Jg‘w
POM pacCTOsiHUW Apyr OT Apyra, HO I X168 Ptz p
B OOHOW NNOCKOCTH, a ux paboune L;j g;“ 23 15M ‘J /25111075
30HbI HanNpPasuTb B MPOCTPAHCTBO, =3 p
NOMYy4NTCA YCTPOWCTBO, pearpyto- /25\%075
Lee Ha OTpaKeHHbI curHan. Moka SN L 3:“6 - K\lllg%ZA 1 V?U“ y
B 30HE NeNCTBUA NyYer HeT NpensiT- D >i>—{ ’ - 7" Eh%ms
CTBWN (NMy4n “pacTBOPSIOTCS” B NPO- 3 { +
CTPaHCTBE), CUrHaIM3aLUmns Heak- & v DAl VD4 >VT2 n
TUBHA. Kak TONbKO B 30He aercteus 4] ®A-7 j R2 KP14044608 KC117A | x16B KT603A KT6036
nosBNaeTca npeamer, oTpaxaw- | [’ 10k Vo3
WA curHan (HanpuMep, YeroBex), KA522A
8 NPUEMHWIK oNaAaeT OTPakeHHbIN 40 M2
OT Hero VK-1yy 1 BKMIO4aeT curHa- T fﬁé’é‘ J G " S SN
nm3sauuio. PaccrosHue, ¢ KOTOpPOro L T 1[%25"
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TeNbLHOCTL. NS ykasaHHbIX Ha cxeme
HOMWHANOB AanbHOCTL AENCTBUA CO-
ctasnaeT okono 1,2 M. poOMKOCTL 38Yy-
Ka 8 uanyuarene ¢ npudbnumxkeHnem x
NpensTCTauio BO3pacTaert.

MuTanune ycTporcTsa ocyLecTsnaer-
Cs OT aKKyMynsTopHo# Harapeun asTo-
mobuna (12 B) yepes apganTtep, cxema
KOTOpOro nokasaHa Ha puc.2. Vuter-
panbHble ctabunuaatopsl DA2 n DA3
yCTaHasnueaTb Ha TENNOOTBOALI He
HYXHO. T1py UCNoONbL30BaHWUM YCTPOR-
CTBa ANs Apyryx Lenen, Hanpumep, npu
CTauMOHapHON axcnnyaTtaumn Ha 6an-
KOHe (1ToaXmMK) € Lienbto npeaynpexaie-
HUA HECAHKLMOHUPOBAHHOIO MPOHMUK-
HOBEHWSA, obLLee HanpsKeHNe NUTaHns
mMoxeT ObiTe 40 16 B 6e3 xakunx-nnbo
n3meHeHnin cxemel. OB Tox noTped-
NEHURA YCTPOMCTBA He NpesbilLaeT 45 MA

Puc.2  DA2 KPHISTEHS02
se——3 5458
2
Ab 4
(12B) ns 7
2
et S c5
AY | S— — 7

DA3 KP1168EHS

B PEKUME OTCYTCTBUS OTPAKEHHOIO CUr-
Hana v ysenumuunseaetcs a0 60...65 MA
npy BKNIOYEHHOMW 38yKOBOW CUrHanmn3aa-
UK (Tox noTpebneHns 3asncuT oT Tuna
NPUMEHEHHOro n3nyyarens).
YCTPO#ACTBO NOAKMIOYAETCS K 3aMKy
3axuraHma asTtomodbuna tak, 4TobLI
HanpshkeHWe NUTaHus Ha Hero nopa-
BanOChb APWU BKMIOYEHHOM 3aXUraHuu.
OTHOCUTENBLHO ManbIf TOK noTpebne-
HUSE YCTPOWCTBA NO3BOMSIET UCNOMb30-
BaTb €r0 U KaK 3N1EMEHT OXPaHHOM cur-
HanMsauuv asTomobuns, kotopas pea-
rMpyeT Ha cnLIxkoM Bnmnsxkoe npubnmke-
HVEe Yenosexa K NPUNapKoBaHHOM Ma-
wuHe. Takoe npubnuxeHwe B OTCyT-
cTBMe asTOBNajensLla MOXeT TpakTo-
BaTbCA Kak MOKyLUEHWe Ha TpaHcnopT
WNW KOPBICTHLIV MHTEPEC K CONePXKUMO-
My canoHa. B nocnegHem sapuanTte ans
OXpaHbl CanoHa XenaTenbHO ycTaHo-
BUTb B HEM HECKONBKO NOAOOHLIX yCT-
poWCTB, ¢ paboynMn 30Hamu, Hanpas-
JI€HHbIMWU 8 pasHble CTOPOHLI. Moul-
HOCTb 3BYKOBOIO CUrHana 8 TakoM criy-
Yae TaKKe cnefyet ysenuunTL Unu noa-

KIIOYNTL YNPaBNSIOWMA CUTHAM K KOH-
TakTam OTKPbIBAHWA ABEpPEN U xanoTa
(kak Npasuno, OHW BKNKOYEHLI Napan-
nenbHO) — TOraa cpabortaer wrarHas
cUrHanusaums astomodbuns.

HanaxusaHwe ycTponcTBa cBOaUTCA
K YCTAHOBKE NOpOra BKIOYEHUS 3BYKO-
BOMO reHepaTtopa W3MEeHEHWeM conpo-
™BneHnst R4, MNpu nepsom sknoueHnA
ABWXOK pe3ucTopa R4 ycTaHasnusaoT
B KpanHee HKHee (No cxeme) nonoxe-
Hue. Ocuunnorpacom nposepsioT pa-
BoTty UK-usnyuarens: Ha xonnexrope
TpaHancTopa VT4 aomkHb Habnoaatb-
€A KOPOTKME OTPULLATESNBHBIE UMMYTTb-
Cbl NPU NOCTOSIHHOM CUTHAnNe BLICOKOro
YPOBHA. HYacToTa UMNYNbLCOB reHeparo-
pa Ha ogHonepexoaHOM TpaH3ucTope
VT3 3asucut oT HoMuHanos R6 n C7.
Mpwn ysenuueHun emxocTtn C7 yacTora
reHepaTopa yMmeHbliiaetcs. Ecnv Het
ocuunnorpada, napannensHo Uanyqa-
oM anoaam HL1.. HL3 nogknioyatoT
BblCOKOOMHbIE TenedOHbl ¢ conpoTUs-
NeHueM katyliky He meHee 1 kOM, 1 no
LLENYKaM B HUX KOHTpONUpytoT paboty
reHeparopa.

Koraa nepeaatow(mii y3en HacTpoeH,
YCTaHaBNWBAIOT NOPOr YyBCTBUTEb-
HOCTW NpPUeMHOro y3na. Nanyyaioune
CBETOANOAbI HaNPasnsoT Ha pabouyio
nosepxHocTb potoguoaa VD1, a uyn
ocuunnorpada yctaHasnuMsawT Ha
sbisod 6 DA1. 1o makcuManbHOM am-
NNUTyae UMNynsLCcos Ha suixode DA1
noabupatoT conpotusnexve R1.

Konaencatop C5, skNIOYEHHbIA noc-
ne nertexTtopa, obecneynsaer HEKOTO-
poe “nocnessyune” xkancons, T.e. 38yKo-
BOW CWUrHan npoaonxaeT 3syyaTb eule
2...3 c nocne neyesHoseHus NK-curua-
na. 310 HeobxoAUMO, Ha B3rMA4 a8TO-
pa, 4ns Toro, 4tobwl 3adukenposaTh He-
BonbLoe npenatcTaue (bopatop, cTon-
Bux 1 np.). Kongercarop CB, WwyHTUpY-
oWwun na3nyyatens, obecneunsaet 60-
nee “msarkoe” 3gy4aHue. B kayecrse ns-
nyyarens npumeHeH KPI-4332-12, ns-
AaloLwmi NpepbIBUCTLIN 3Byk. bnaroaa-
ps TakOMy pEeLLEHUIO Cxema ynpoLaeT-
CA: HE HY>KeH AONONHUTENbHLIN reHepa-
TOp.

NoxHelx cpabatbiBaHuit (HanpuMep,
OT CONMHEYHbBIX Nyyeit) Npu UcbITaHWsAX
yCTpONCTBa He 3achukcuposaHo. B cry-

Yyae nx nosiBneHuns Heobxogmmo obep-
HyTb pabouyto NOBEPXHOCTL NMPUEMHO-
ro ¢poToamMoaa KyCOYKOM 3acBEeUYEHHON
POTONNEHKW UMW HAAETL Ha Hero Tem-
HYI0 NOMWXITIOPBUHUNOBYIO TPYyDKy. Hys-
CTBUTENBbHOCTL NPUEMHOTO y3na MOXHO
YMEHBLIUTL U 3MEKTPUYECKUM CROCO-
bom. Onsa atoro napannensHo VD1
BKIIOUAETCH LUYHTUPYIOLWMA pPEe3NCTOP
conpotusnerHvem 1 MOm.

Hetanu. B ycTpoiicTee, kpome yxasaH-
HbiX H8 CXeme 3MeMeHTOB, MOFyT ObiTh
NUCcnonb3osaHkl U apyrue, dnuskue no
3MEKTPUYECKUM XapaKTepUcTUkam. Bme-
cto OY K140Yd608 MOXHO NpUMEHUTL
KP140Y06, K140Y47, KP140Y[708,
KP140YQ120, KP140Y[Q1201. doToanon
3aMeHsoT Ha P24-K, oO47-K, ©O8-K,
FIL-3C, SEP8703-1. KpemHuesble ¢o-
TOAMOAbLI Honee YyBCTBUTEMbHbI K UH-
PpaKPECHOMY U3NYYEHUIO, YeM K 13-
NYHEeHUI0 BUANMOIO CNeKTpa, NO3TOMy
pekoMeHayeTcs UCnOnb30B8aTh COOT-
BETCTBYOW WA ceeTobUNLTp, Hagesa-
eMbliA Ha hoToaMoA. XopoLLWe pesy ib-
TaTbl NONYYAKOTCS NPU UCMOMNBL30BAHNM
hoTOANOA0B HA OCHOBE apceHnaa unu
docunaa rannusa.

Nanyvatowme ceetoamoabl HL1.. HL3
BbIOMPAIOT C MakCUMarnbHO BO3MOXKHOMN
MOULHOCTbLIO M3nyyeHus. VX MOXHO 3a-
MeHuTb Ha ATT107A, ATT1076, AJT108A,
AIM19A, AlM23. TpausucTop VT1 —
KT312, KT315, KT342, KT373, KT3102,
KT503 ¢ ntobbiM ByKBEHHBIM MHASKCOM,
VT2, VT4 — KT603, KT608, KT605,
KT940 — sce ¢ nbon byxkson. OaHo-
nepexofHbit TpaHanctop V13 — nio-
6o u3 cepun KT117. HenonapHble
koHaeHcaropbl C6, C7 — KM, KT4-23.
Bce oxkcvaHble koHaeHcaTopLl — TUna
K50-24, K50-35. MoctoaHHbie pesuc-
TOpbl — MIT-0,25, nepemeHHbit R4
— CMO-1, CMN3-19. Bknoyatens nu-
TaHua — MM1M9-1T unu noSon noaxo-
AAwni. OH BbIBOANTCS Ha NpUBopHYIo
Aocky asTomobuns. Bmecto usnyuare-
na HA1 MOXHO npumMeHnTb nbon
APYron ¢ BCTPOEHHLIM FEHEPATOPOM,
Hanpumep, RPI-2313 PIN, RPI451-L u
aHanOrMMYHbIN.

3nemeHTbl yCTPONCTBa MOHTUPYIOT
Ha MakeTHOW Nnarte U3 CTEKNOTEeKCTO-
nuta. CoeguHeHusn BLINMOHAKT APOBO-
aom MIT®-0,8.
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C.HUKONAEHKO,
r.Boponex.

CurHanusaTtop BknioYenus “rabapuros”

CBS13U C BBOOOM U3MEHEHUN B

“IMpasuna QOpPOXHOro ABUXe-
HUA" BCe aBTOMOBUAM AOMKHbI Nepe-
ABUraTbCs 3a npegenamu ropoaa cC
BKMIOYEHHLIMKU NamMnamMu 6nuxHero
cseta. B gHeBHOe Bpemsi naMnoyku
UHAWKALUUU BKAKYEHUS HAPYXKHOTO
ocseweHns Ha naHenu npnbopos as-
TOMOOMANSA NpakTUYECKN HE BUAHBI.
MoaTomy BOAUTENMN, YX0AS, YACTO 3a-
ObIBAOT BLIKAKYUTL BAMKHWUA CBeT.
[Mpu anuTEenbHOM CTONH-

Ty reHepatopa. [1pu BKAOYEHUM ra-
BapUTHBLIX OrHEeN HUYEero He U3MEHs-
eTCs, U reHepatop No-npexHeMy
“monuunt”. Ecnn Tenepb BLIKNKYUTL
3axuranue, 10 4yepe3 anoa VD2 Ha
8xoabl 5 n 6 anementa DD 1.2 nepe-
cTaeT NoCTynaTb HaNpshkeHue, Ha Bbl-
xone 4 nosiensieTcs nornydeckas “1”,
KOTOpas paspewaet paboTy reHepa-
Topa. OH n3gaeT 38yK BLICOKOro TOHA.
[Mpn aTom Takke npekpawaeTcs no-

yeTkuin “0” Ha exope DD1.2 npwu oT-
CYTCTBUM HaANPSKEHUS.

[Tpn NOBTOPEHWUM KOHCTPYKLUK BMe-
CTO yKa3aHHbIX Ha CXxeMe AWOAO0B
VD1...VD5 MOXHO NpuUMeHuTb Ntobble
ManoMoLHble KpeMHUeBble ANOAbI C
AONYCTUMBIM HanpsKeHWEM He MeHee
20 B. A BOT 3aMeHsTb MUKpPOCXeMy
DD1 Ha mukpocxemy cepuun K17611A7
He pexoMeHayeTcsl, T.K. OHa MOXeT
BbIATU U3 CTPOSI NPU HANPSIKEHUN Nn-

Ke 3TO MOXeT NpUBECcTU 126 8 §Om beinoqamens
K MOMHOMY pa3psaay akky- 2a0aoUTHBIX 02HEU
mynatopa. Bo usbexa- v 2*
HWe 3TOro npefnaraw O 30Mka J0XU20HUS VD& VD5 I I1OOO
ovoann v, 268~ 1 B
H .
HangMHammeﬂe E':OJJHMTe- voz 680 K:—ﬂ
1110 O BKITIOYEHHOM OCBE- vor ¥ 0011 y ,|oe — D014
LEHWW NPU OTKITKUYEHUM 1 4] 7
3aKUraHms. % & &3 4] & 4 & U o & 74
CurHanusatop cobpan R1* Vo3 T
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anemenTax DD1.3 n
DD1.4 coBpaH 38ykKOBOW reHepaTop,
HarpyxeHHbl Nbesounsnyvatenem
BQ1. 3nement DD1.2 BhinonHseT
ponb yNpasnaowuiero snemMeHTa, pas-
pewatwuwero paboTy reHepartopa.
OnemeHTt DD1.1 ¢ pe3nctopoMm R1 u
koHaeHcaTopoM C1 npeacrasnsieT co-
6o Tanimep, OrpaHn4MBaloWMi Bpe-
M5 paboTbl reHepatopa, 4tobbl BOau-
TeNb MO OCTABUTL BKNIOYEHHBIMU ra-
6apuTHbIe OrHW aBToMo6uMNA 6e3 Ha-
30MANBOrO NWCKa CUrHanNu3aTopa, Ha-
npuMep, BO BpeMsl HOHHOMW CTOSIHKU.
Mpwu BLIKNKOYEHHOM HAPYKHOM OC-
BELEHWUN W BKAIOYEHHOM 3aXKMraHum
HanpskeHne BOPTOBON cCeTU yepes
avoa VD2 noctynaeT Ha BXoabl ane-
MeHTa DD 1.2, 8 pesynbrate yero Ha
ero sbIxoae 4 yctaHasnusaeTcs no-
rudeckuin “0”, sanpewanwmin pado-

Aava HanpshkeHus vyepes auoa VD1
Ha sxoabl DD1.1, n koHgeHcaTtop C1
NOCTENEHHO paspskaeTcs Yepes pe-
3nctop R1. MNpu pocTuxeHuun Ha 8Xo-
nax anemenTta DD1.1 yposHs “0”, Ha
seixoae 3 nosisnsiercsa 1", nocTyna-
towasn yepes avwoa VD3 Ha Bxoabl
DD1.2 v 3anpewatwasn paboTy re-
HepaTopa. {1pu ykasaHHbIX Ha cxeMe
HomuHanax R1 un C1 spems paboTehl
reHeparopa COCTaBASIET NPUMEPHO
15 ¢, 4ero snonHe AOCTATOMHO ANS
NPUBAEYEHU BHUMAHUS BOAUTENS U
HANOMWHAHWS EMY O BKIKOYEHHOM OC-
BeweHuun. Yepes anoa VD4 nopaet-
Cs HanNpsPKeHWe NUTaHUsA Ha MUKPO-
CXeMy npu OTKAYEHHbIX rabaput-
HbIX OrHAX BO usbexaHwe npobosn
anemerTos DD1.1 n DD1.2 no sxo-
pam. Peauctop R2 obecneuunsaer

TaHua 6onee 12 B. CurHanusaTtop Mo-
xeT BbiTb cobpaH nNGbIM yaOOHEBIM
cnoco6oM, B TOM YMCAE U HAaBECHbIM
MOHTaxoM. [pu ncnpasHbix aeTansx
OH HaYymHaeT paboTaTtb cpas3y e noc-
ne BkAYeHWn. B oTaenbHbLIX cny4a-
ax moxet notpebosaTtbes noabop R3
n C2 ans HacTpPOMKKU reHepaTtopa Ha
PEe30HAHCHYI0 4acToTY Nbe3ousny4a-
Tens v noabop BpeMeHn 3aaepmku
BbIKNIOYEHWUS reHepaTopa U3MEHEeHU-
eM R1 vnn C1.

K HepgocTatkam 3TOM KOHCTPYKLUK
cnenyeT OTHECTU BKIKOYEHNe reHepa-
Topa Ha 1...2 ¢ B MOMEHT OTKfoYe-
HWA 38KUTaHUS NPU BbIKNIOYEHHOM ra-
6apuTHOM cBeTe, a Takxe reHepupo-
BaHWe CUrHana NoOCTOSIHHOrO, a He
NpPepbIBUCTOrO TOHA, KaK 3T0 06bIYHO
NPUHATO B CUrHanu3aTopax.




NpumeHeHune

KMOI-Tpurrepa LmutTta

Tpurrep iMutTa WKMpoOKO NpumeHs-
eTCs B aHanorosoun U undposoil cxemMo-
TexHuke. B MHTerpansHOM UCNONHeHUN
norMyeckne aneMeHTbl ¢ Tpurrepamu
WmnTTa BLINYCKAIOTCS BO MHOMX Cepu-
ax. Takne aneMeHThbl BXOOAT B COCTas Kak
TTNW (K531, K555, KP1533), Tak u
KMOTM-cepuin (KP 1554, KP1564, KP1594
u Op.). YhusepcanbHocTe TTIW-Tpur-
repa WmnTTa orpaHuMyeHa y3kuM ava-
NasoHOM MUTAKLWUX HANPAKEHUN
(obbluHO 4,5...5,5 B), 4TO 3aTpynHser
COrmacoBaHNe NO YPOBHSIM HaNPSKeHWs
C OPYrMMN CepUsIMU, HU3KUM BXOOHBLIM
CONpoTUBIEHeM U HecbanaHcUposaH-
HOW BbIXOAHOW XapakTepuCTUKOMN.

Boobule rosops, Tpurrep Wmnutra
MOXeET BbITk BLINOMHEH U Ha AUCKpET-
HbIX 3rieMeHTax (TpaH3aucTopax, Ano-
Aax, pesuctopax), Ho ecniv Tpebyetca
HanTW oNTUMankbHOE peLleHne no He-
CKONbKWM NapameTpaMm OaHOBpEeMeH-
HO, TO 3TO — He NpocTas 3aaaya. Tex-
HOMOrMA NPOU3BOACTBE MWKPO3MEKT-
POHHBIX M3AEnuii NO3BONAET U3roTo-
BUTb Ha OQHOM KPUCTAnNe HECKOMbLKO
(obbi4HO 4-6) Tpurrepos WmutTa ¢
NPaKTU4ECKWN OANHAKOBLIMU NapameT-
pamu. Tpurrep LiMnWTTa, BEINONHEH-
HbIl no KMOT-TexHonoruu, no cpas-
HeHuto co csoum TTTL-aHanorom
obranaeT uenbiM psaoOM nNpeuMmy-
wecTs. [MoaTomMy OH Mcnonb3yercs 8
TeX NpUNOXEHUsX, rae nocrneaHui
HepaboTocnocobeH. 3TW NPUNOoXKEHNN
BKIHOYAIOT:

- COrMacoBaHue onepaLuoHHbIX YCU-
nutenen ¢ uMdpPOBLIMU CXEMAMMU;

- nepeaayy v nNpuem CUrHanos npu
paboTe Ha ANWHHbIE NUHANK;

- cxeMbl Npeobpas3sosarteneit yposHa
nT.Nn.

KMONM tpurrep WMuTTa nmeeT cne-
ayroume npeuMyuecTsa:

- BbICOKOE BXOAHOE CONPOTUBMEHNE
(1012 Owm);

- cbanaHcMpoBaHHbIe BXOAHbLIE U
BbIXOAHbIE XaPaKTEPUCTUKY;

- CUMMETPUYHOE OTHOCUTENBLHO NO-
MOBWHbBI ANTAIOWErO HanpsKeHUs no-
pOroBoe HanpsixeHue;

- NPaKTU4ECKN OQUHAKOBLIE BbITEKA-
OLWUIA 1 BTEKEIOLMIA BEIXOAHBIE TOKK;

- amnauTyay BbLIXOAHOIO Hanpshxe-
HWA, NPaKTUYECKN pasBHYD Hanpske-
HWIO UCTOYHUKA NUTAHUS;

- cnabylo 3aBUCKMMOCTL NOPOroBOro
HanpskeHWs OT Temneparyphl;

- LLMPOKNA ANanasoH NUTaKLWMX Ha-
npskeHun (3...15 B ansa cepuin K561
v KP1561),

- BO3MOXHOCTb NPUMEHEHUA B CXe-
Max C ABYXNOASPHbIM NUTEHUEM;

- HA3KOe 3HepronoTpebnexune, aaxe
B MOMEHTbI NepeKioYeHNs;

- BbICOKYKD NOMEXOYCTONYUBOCTb.,

Tunosas cxema noru4yeckoro ane-
MeHTa (UHBEpTOpa), NOCTPOEHHOIO Ha
6a3e Tpurrepa UmnTTa, npuseneHa Ha
puc.1. PaccmoTpuM npuHUMn ero pa-
60Tbl, CuMTast, 4TO B HayasnbHbIA MO-
MeHT BpeMeHun Ha sxog (Input) noaaH

VDD VDD

J

Input

HynesoW noTeHuwan. B atoMm cnyuae
TpaHancTopbl VT1 1 VT2 nonHOCTLIO
OTKpPbIThI, @ VT3, VT4 u VT5 — 3akphl-
Tbl. HanpsikeHve B8 Touke OUTIint
MPaKTUYECKN PaBHO HaNpPsKEHWUIo Ni-
TaHua. [pn 3Tom VT6 OTKpLIT U pabo-
TaeT KaK WUCTOKOBLIA NOBTOPUTENb.
HanpsixeHne 8 Touke coeanHeHUs
cToka VT4, nctoka VT3 n ctoka VT6
pasHO Pa3HOCTU NNTAIOLLEro Hanpshke-
HUA W NaaeHN s HanpsKeHUs Ha CONpo-
TUBNEHUW kaHana TpaHauctopa VT6.
[Mockonbky TpaHaucTopsl VI3 VT4 s
HayanbHbIA MOMEHT BpEMEHW 3aKpbi-
Thbl, HANPSXKEHUE B YKa3aHHOW TOuyke
pasHO NUTaloLLEMY.

K.BOPUCEBW\,
r.MuHck.
E-mail: K.Borisevich@tut.by

Ecnv ysenuuueath HanpspkeHUe Ha
BXx0A4e, a 3HayuT, U Ha 3aTBopax
VT1...VT4, 7O npu OOCTUXKEHUM NOPO-
rOBOro HanpshkeHus TpaHauctopa VT4
OH HauuHaeT OTKpbIBaTbCA. [pu 3TOM
o6a sknto4eHHbIX TpaHaucTopa (VT4 un
VT6)06pasytoT AenvTerb HanpskeHus
C NOTEHLManoMm B TOYKE WX COeauHe-
HWA, paBHbIM NOMOBUHE NUTAOLWIEro
HanpsbkeHnst. COOTBETCTBEHHO, 3TOT
noTeHunan “npusn3siBaeT” UCTOK TPaH-
auctopa VT3 K NONOBUHE NUTAILLEro
HanpshKerus.

Korna BxoaHOe HanpskeHue npesbl-
LIaeT NOMOBUHY NMTAIOWLErO Ha Benu-
YMHY NOPOroBOro HaNPSKEeHWS OTKPbI-
BaHna VT3, 3TOT TpaH3UCTOp NpUOTK-
pbIBAETCH, UHULUUPYA TEeM CambiM
NPOLIECC NepeKknioYeHUs BCEM CXeMbt.
HauvHas ¢ 3Toro MoMeHTa, aaxe He-
3Ha4MTenbLHOE NpupaiieHne BXoaHo-
ro HanpsXXeHWs nNpuso-
ANT K PE3KOMY CHUXEHUIO
HanpsxXeHWs B TOyke
OUTint no Hyna. Ecnn
HanpsiXeHwe 3gech na-
11 naeT, NCTOKOBLIA NOBTO-
putene VT6 3akpuiBaeT-
CS, U HanpsixeHue Ha ero
CTOKe (B TOYKe coeaunHe-
HUA VT3, VT4 n VT6)
YMeHbLLIaeTcs, cneays 3a
HanpshKeHneM Ha 3aTBo-
pe. Bavanuwe VT6 B Le-
noyke AenuTens Hanps-
KeHna VT4...VT6 cHuxaeTcs oo Hyns,
npuBoasn K ewe 6onee peskomy cnaay
HanpsbkeHns B Touke OUTint.

B 370 e Bpemsi HaunHaeT NpPUOTK-
pbiBaTLCA TPaH3ucTop VT5, nockonb-
Ky NOTeHLMan Ha ero 3atsope (B Tou-
ke OUTint) 6bicTpo cHuxaerca. OT-
KpbisaHue VTS5 npusoauT K yCcTaHoB-
Ke Ha uctoke VT2 noteHymana, 6nms-
KOro K HyNeBOMYy, NOSTOMY NOCHeaHWA
3aKkpblBaeTCa. B MOMEHT 3akphbiBaHUA
VT2 noTeHuywan B Touke OUTint na-
BUHOOBpPa3HO CHUXAeTCH A0 Hyns.
NasunHoobpasHoe nepeknoueHue cxe-
Mbl nponcxoauT 6naroaaps eaMHUYHoO-
My koapbpuumeHTy nepenaun B netne

Pwuc. 1
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obpaTHoi cea3un, obpasyemMoi Tpa-
3UCTOPaMM UCTOKOBLIX MOBTOPUTENEN.

Korna sxoaHOe HanpsibkeHwe 3MeHs-
eTcs B 06paTHOM HanpasneHum — oT
NUTaHWA OO HyNsl, aHanornyHbIA Npo-
Llecc NpouCXOauT C BepxHew cekluen
TPaH3UCTOPHOrO xackana, v NasuHOO0O-
pa3Hoe nepekiyeHue nponcxoaut
nNpu AOCTWXKEHUMN HWXKHEro 3HayeHus
NOPOrOBOro HanpskeHWs1.

MHBepTOpLl Ha TpaHauctopax V17,
VT8 n VT9, VT10 obpasyioT 3aienxy,
KoTopasa ctabunuanpyeT noTeHuunan s
Touxe OUTint. BycdepHbit MHBEPTOP Ha
VT11, VT12 npeaHa3sHaueH Ana Nosbl-
LWEeHWA Harpy3o4YHOW cnocobHOCTU
Tpurrepa. TUnu4yHele NepenaToyHble
XapakTepUCTUKKM paccMaTpusaemoro
Tpurrepa LUMnWTTa Nnoka3aHbt Ha puc.2,
a rpaHuLbl BEPXHETO U HUKHErO rapax-
TUPOBAHHLIX AVanNasoHOB AO0NYCTUMON
owmnbxn — Ha puc.3.

Pwuc. 2
20

nasHas ocobeHHOCTL Tpurrepa
LLimutTa — Hanuuue ructepesuca. Mm-
CTEepe3nCcoOM HasbiBaeTcs pasnuuve 8
peaxuun cxeMbl NOA BO3AENCTBUEM
BXOAHOIO HanpshKeHWUs Npu ero name-
HeHWW B NPAMOM W 06paTHOM Hanpas-
neHun. Hanpumep, 8 06bIMHOM KOMMNa-
patope LUyMOBOW cUrHan, npesbilla-
IOWWUIA HaNPsKeHe NepexnioveHuns,
MOXET Bbl3biBaTb €0 MHOTOKPaTHbIE
nepexodeHns (“38oH”) Ha Bbixoae,
ecnu Bpems peaxuuu xomnaparopa
MeHblle, YeM Bpems Mexay nukamu
curHana. Tpurrep LUmutta umeert nsa
nopora NepexnioderHns, 1 amnnuTyaa
CUrHana nomMexu AoMKHa npesbilarh
pa3sHuLy NOPOroBLIX HANPSHKEHWA, YTO-
Obl NPOM30LLIIO NepeknoYeHne cocTo-
aHvs Tpurrepa. Ana KMOTI-Tpurrepa
WmMnTTa Npu HanpskeHUn NUTaHUA
Vpp=10 B TMnosoe 3HavyeHve pasHu-
Libl NOPOrOBbIX HANPSHKEHWA COCTaBMA-
eT 3,6 B. Ee snonHe aoctaToy-
HO, 4TODObl NpeoaoneTs BO3AEn-

Vpp=15B

cTBUe npaxkTudecku nbdoro cur-
Hana nomexu Ha sxope.
Komnapatop Ha OCHOBe TpwIre-

Vop=5B

pa lUMutTa Yacto ncnonb3yertcsa
ANs BOCCTAHOBEHUA NPSMOY MOfb-
Hol chopMbl cUrHana, nepepasae-
MOro NO ANWHHOW HecoracosaH-

Voo=10B
0

VT

Vi V1+

HOW NuHWK cBA3KN (puc.4a). Ecnin

SHBAPL §

no NUHWKW Nepedayy TpaHCnMpyeTcs
UMNYNbC, HaNpUMep, ANUTENLHOCTEIO 4
MKC, TO W Ha& NPUEMHON CTOpOHe Aon-
*eH OblTb BOCCTAHOBMNEH UMNYMbC Ta-
KO Ke ANUTENbHOCTH, UHaYe NPOU30A-
neT vckaxeHne curHana. O6bIYHLIA
KxoMnapaTtop He ofecrieyvsaer TOMHOE
BOCCTaHOBIIEHWE UCXOQHOMO UMINYbCa
(puc.46 v B). Tpurrep Wmutta nmeeT
xax nonoxwreneHoe (Vr.), Tak v oTpu-
uatensHoe (Vr1.) cMelleHe noporoso-
ro HanpshkeHusn. Ons KMOTI-tpurrepa
Wmutta Ve 1 V. npnbnusnTensHo
CUMMETPUYHBLI OTHOCUTENBHO NOMOBWU-
Hbl aMMANUTYAbl CUTHANA, NO3ToOMy ANv-
TeNbHOCTb UMMYIbCa (4 MKC) B TOYHOC-
TW BOcCTaHasnueaetcs (puc.4r). Boc-
CTaHOBMEHHBIA UMNYILC NPOCTO NONy-
YaeT HEeKOTOpY!O 3adepxkKy no BpeMe-
HW. Taxum obpasom, obecneynsaercs
BbICOKas NOMEX0YCTONYMBOCTL, W, bna-
roaaps HamMuuK rmctepesnca, oTcyT-
CTBME UCKaKEHUN curHana.

BonblwnHcTBO NpuMepos, npuse-
NEeHHbLIX Aanee, NnoxkasbiBatoT, Kak UG-
nonbayetcs KMOIl-tpurrep lWmMnTTa
ANs yNpoweHUs KOHCTPYKLUUW UNn
yNy4dlWeHnss Npou3soanUTENbHOCTH,
HexoTopbie cxemMOTexHNYeckue peLle-
HWS1 HEBO3MOXHO peanu3osatb C UG-
none3osaHuemM Tpurrepos Wmutra
apyrux cepuia, kxpome KMOT,

BBIXOIHOE HATIPSDKEHME (B)

AMIUIMT YA
CHTHAJIA Vm

Pwuc. 4

a) Curnac, poweuii
JIIIUO TIepeaYir.

0 5 10 15
BXOJHOE HAIIPSDKEHUE ( B)

**_- MunumMRIbHAS INHDHRA
nermH tpcTepe3nca 12,9
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BXO/IHOE HATIPSDKEHHE (B)

HATIPSDKEHHUE [TUTAHKA ( B)
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YPOBEHE “1”
6)
YPOBEHB “0

YPOBEHD “1”

B)

YPOBEHb “0”

YPOBEHE “1”
r)

YPOBEHL “0”

Duw o ==

78
BPEM S (Mkc)

6) Curnan, BOCCTAHOBICHIbI
KOMIIAP ATOPOM € OPOrOBhLIM
HATpsizRenem VTH.
IIpencxo 18T MHOTOKPATIILIC
J1OAKHbIE MEPCK.IIOMEL,

B) Curnan, BoCCTAHOBICHHbII
KOMHIAPATOPOM € HIOPOIOBbIAL
HanpsizkenieMm Vr+.
[MoaoRNTe B ILI HAUIY.HC
YKOPOUCH, 0TpMuaTeIbibIi —
V.ITIIHEH,

r) Curnai, BoCCTaioR eIl

¢ noMomsbio Tpurrepa IHvrrra

€ MOPOTOBLIMII HAUPSIARCHIISIMI
Vi+u Vr-.

BoccTanon. ieHubIT cnrnan nMeer
NPABIILHYI L HITEILIOCTH

H HE00IILUIYIO 3ANCPAKRY
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Puc. 5

a)

GND

0)
Vr+

In, |
Vr

GND

Ha puc.5a npeacTtasneHna TunuyHas
cxeMa npeobpasosaTens curHana cu-
HycouaanbHoW hOpMbI B MPSMOYOMb-
Hble UMnynbebl. bnarogaps cummert-
pYM NOPOTOBbIX HANPSIKEHWA OTHOCU-
TENbHO NOMOBUHLI NUTaKoLero, 4ns
TaKkoro Tpurrepa nerko chopmMmnposatb
OMOPHBLIN YPOBEHbL C NOMOLWIKD AEenu-
Tens u3 AByXx pe3nctopos. Beicokoe
BXOAHOE CONpOTUBNEHWe ynpoulaeT
BbiOOP HOMWUHANOB Pe3nCTOPOB U pas-
BA3bIBalOwWlero konaeHcartopa. KMOM
Tpurrep mutTta moxet paboratb B
cucTemMe ¢ ABYXNOASIPHBIM NUTaHWEM
(pnc.56). 310 npuBA3LIBaET cepeau-
HY NOPOrOBOro HANPSPKEHUS K HYIIO U
no3sONsIeT NOAK/IYaTL BXOA Tpurre-
pa lUMuTTa HenocpeaAcTBEHHO K BbIXO-
Ay onepauvoHHoro ycunutens 6es
pa3BA3bIBAIOWEro KOHAEHCaTopa.

Ha puc.6 nokasax npeobpasosartenb
“YacToTa-HanpskeHne”, KOTOPLIA MOXET
paboTaTh ¢ ynpaBNsoWUMM cUrHanamm
pa3nu4Hon copmbl. HecmoTps Ha To,
YTO 3Heprust konebaHun pasnuyHon
POPMbI OTIMHEETCS, BLIXOQHOE Hanpsa-
XeHne npeobpasosarens 3asUCKT TOMb-
KO OT 4acToTbl konedaHuin. Mockonbky
aMnnuTyaa sbiXxogHoro curHana KMOorn-
Tpurrepa LLMutTa npaktudecku pasHa
HanNpPsPKEHWIO NMUTaHWS, pasmMax CUrHa-
na, npuknagbisaemblil kK obknagkam
koHaeHcaTopa C2, sbi3blBaeT NPoTeKa-
HWE Yepe3 Hero ToKa, KOTOPbIA 3aBUCUT
TOMbKO OT 4acToTbl. MNMonoxutencHas
NOMYyBOMHE HANPSKEHWS C KOHAEHCATO-
pa yepes anoa VD1 3akopaunsaercs Ha
oOLmi Nposoa, 8O 8pems oTpuLaTerlb-
HOW NOMyBOMHLI TOK NPOTEKaeT yepes
avoa VD2 Ha nHBepTUpYLWMA BXOn

WVoe

R
Vr+ G Vrer
STVATANIES AT S
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R2

Vss
Wee

DDI1.1

TH

sS

onepauuoHHoro yeunutens DA1 v npe-
obpa3yercs 8 cpeaHee 3Ha4YeHWe Ha-
NPSKEHUA MHTErpupyrowen LenoyYkon
C3-R4. Hanpspkenue, npuknanbisae-
Moe K C3, npaktudyecky pasHo Hanps-
XEHWUIO NUTaHWs.

Tpurrepbl LiMutTa HaxoosT Wwmpokoe
NPUMEHeHne, Koraa u3 MeaneHHo name-
HAOWErocs BXOAHOMO curHana Heoobxo-
AVMO chopMUPOBaTE NPSMOYTOSbHbINA

Puc. 6 Ve
R1
IVAVAVA Cl DDLI o,
M ] 7]
. RI=R3
R3

UMAYNbC ¢ SOMNBbLLIOA KPYTU3HON Hapac-
TaHWsA Hanpshkerus. Ha puc.7 nokasana
TUNWYHEA cxema CBETOBOro ceHcopa
(kroua, ynpasnsemoro cseTom). Borb-
LWMHCTBO (POTOPE3UCTOPOB UMEET TEM-
HOBOE COMPOTUBMEHNE Nopsiaka He-
CKOJBbKWUX MEraoM (HEecKOmNbKO KMAOOM
npu apkom ocseuleHun). MNockoneky
KMOIM cxembl umetoT BXoaHOE COnpo-
TueneHve nopsaka 1012 Om, npw Bbibo-
pe conpoTUBIEHWS PE3UCTUBHOIO Aenn-
TENA BXoAHbLIM conpoTusnerHvemM KMOMM-
Tpurrepa WmMutta MmoxHo npeHebpeub.
Euie oaHvM npyMepoM NpuMeHeHns
KMOM-Tpurrepa LLiMuTTa aBnsetca npo-
cteAwmin RC-renepatop (puc.8), noct-
POEHHbLIN BCEro U3 Tpex anemMeHTos. Ha
oaHon mukpocxeme KP1564 7112, conep-
Xaulen WecTb 0QMHaKOBbIX TPUITepoB
LLiMnTTa, MOXHO NOCTPOUTD LLIECTL 3KO-
HOMUYHBIX RC-reHepatopos. Cksax-
HOCTb BbIXOOHBIX UMMNYNbLCOB BnNuaka K
nsym Bnaropaps xopouwio cbanaHcnpo-
BaHHbIM BXOAHLIM W BbIXOAHbIM Xapak-
Tepuctukam KMOTT-cxem.
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Ha BRXOACS
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NMpucTaekKa
yCcunumTernb

MpucTtaska M-CK-O-5-1 “Omck”
(pnc.1) c aBTOHOMHBIM DTOKOM nnTa-
HWA NpeaHa3HadYeHa ans npvema Ka-
Hanos [JMB Ha Tenesu3op, paboraio-
WWMA TONBLKO HA METPOBbLIX BOMHAX
(1...12 kananbl). YepTex ne4aTHON
nnaTbl NPUCTABKU NPUBEAEH Ha pUC.2.
Celyac aTa npuctaska MopanbHO yC-
Tapena uy MHOrmx TenespuTenen oc-

MN-CK-A-5-1
aAmvMB

CK-[1-24), xOTOpBbIN paccyuTaH Ha au-
anasoH ao 60-ro kaHana.

MpucTaBka nMeeT ABa Kackaaa:

- perynupyembiil yeunutens BY;

- reTepoavH-npeobpasosarenn.

Ecnu 80 8TOpOM Kackaae rpucTas-
kn ybpaTb BCe 3MeMeHThl retepoau-
Ha, TO OHa NpeBpailaeTcs 8 LNPOKO-
nonocHLIA ycunutens BY geuvmMerpo-

AHeAP> _LRINY

E.PABUNYKO,
C1.KenepMmecckasn, Aagbiresi.

Ha puc.3 nokasaHo, kak Oyaer sbir-
naaeTL BTOPORA Kackad NpUCTasku noc-
ne nepepenku. BxogHas uenb, pe3o-
HaTophbl U BCE 3NEeMeHTbI NepBOro Kac-
Kana oCTaltTCs HETPOHYTbIMUW. A BOT
3TW paanoaeTany Hano ybparb U3 cxe-
Mbl 2-ro kackaga: C19...C24; R1, RS,
R9; D3, D4; L14...L17.
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SEILE; tn ==r5" T L / pabOTaHHOW KOHCTPYKLIMK TOT Ke Kop-
v

Tanacb He y aen. OHa uMeeT BO3IMOX-
HOCTb MPUHUMATb TONbKO 20 KaHanos
(c 21 no 40), 8 TO BpemMa kak bonee
COBpEMEHHLIE TENEeBU3OPbl UMEIOT
BcTpoeHHbin AMB-6nok (Hanpumep,

BOr0 Anana3oHa, KOTOpbIA no-npe-
XHEeMy nonb3yetcs CNnpocoM, no-
CKONMbKY BO3MOXXHOCTE AanbHero npu-
ema TB-cTaHuuMid He TepseT CBOEWn
aKkTyanbHOCTH.

nyc, T0 U B HeM He DyaeT HUKaKnX u3-
MeHeHW. Ho nyJlle nepeaenaHHbIN
6nok paavokaHana BbITauMTb U3 KOp-
nyca npucTaskv U NOMECTUTb B Tene-
su3op. Mutanve (12 B) B aTOM cnyyae
HepeTcs ¢ nnatbl Tenesnsopa.
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MMNynNnbCHbLIN

NK-TecTep

{OkoHuyaHue. Hayano B N12/06)

Jetann npnbopa pa3MeuleHbl Ha
ne4aTtHon nnare w3 OAHOCTOPOHHEro
(DOMLIMPOBAHHOIO CTEKNOTEKCTONNTA.
UYepTex nnatel npuseaeH Ha puc.2, a
pacnonoxeHuwe aetanei — Ha puc.3.
lNocne HaHeCceHWs pUCYHKa ne4vaTHON
nRatel, TP@BAEHWUA U CBEpPMeHUs oT-
BepCTMA NoAroHseMm ee nog Hy>KHbIA
pasmep n npobyeM “BTUCHYTL” B KOp-
nyc. [OTOBYI0 NNaTy Tw@arenbHo npo-
BEPSIEM, NOCIe Yero 3anyXusaem ToH-
KUM CNoeMm npunosi.

T.PALINKAS.

Mpu MOHTaxe CHayana ycTaHasmsa-
eM 3 M30NUPOBaHHBIX MPOBOSIOYHLIX
nepemMbivku, 3aTeM pe3ncTopbl aenvuTe-
neint R6...R8. Ux MoxHo oToBpatk aaxe
13 5% Cepun (Npu 3TOM HOMWUHaNLHAN
BenndnHa R8 coctasut 16 kOM), cTa-
pasnch, 4T06bl Kak MOXHO NyuLlie BbINOM-
HANoCb paseHcTBO R8=R6+R7. NHaue
roBOps, Npn noaade nutanus 8 obilen
Touke R7 1 R8 nomkHO BbiTe Hanpsike-
Hue U=Ut/240,1 B.

Ha cnenytouiem stane npunavsaem
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Elekironika

3NeMeHTbl CXeMbl KOHTpONs Neperpys-
Kn. [INs1 KOHTPONS NOAKNIoYaeM K cxe-
Me perynupyemoe 8 npegenax +7...9 B
Hanpsbkerne (+Ut) M Ha ceoboaHbIN
B8bIBOA R9 nogaem noctosHHOe nono-
KUTenbHOE HanpsXeHue, KoTopoe
MeaneHHo MeHseM. Komnapatop dyH-
KUMOHUpYeT XOpOoLOo B TOM cay4ae,
ecnn D5 HauyuHaeT CBeTUTLCA npw
BXOAQHOM HanpsiKeHun, MeHbLleM Ha-
NPAXEeHUsI NUTaHua npumMepHo Ha 1 B.

Mocne aTtoro 3anavsaeTcs U npoBe-
paeTca y3en KOHTPONs HanpsXeHwust
6atapeu. TpaHaucTopbl U IC4 MOHTUpY-
toTCA B “ynoxeHHoM” Buae. Pabota yana
COOTBETCTBYET HOPME, Koraa BCMbILLKU
D6 npexpatyatorcsa npy Ut<7 B.

PesncTtopbl ans genutenen (R9,
R10, R11, a Tarke R13, R14) xena-
TeNbHO UCNOMb30BaTh NPeLN3NOHHBIE
(1% nu6o 2%), nubo oTobpaTk W3
NapTun C HaUNy4uM NpuBRMmKeHnem
K YKasaHHbIM HOMUHaNam,

Ecnu scnoMoratenbHbie Cxemel
(hYHKLMOHWPYIOT CnpasHo, Npunau-
saem IC1, guoap! suinpaMutensa u C4.
[sa nsoiHbIX anona Wotkn D2 u D3 8
kKopnyce SOT-23 pa3Mewaotcss Ha
CTOPOHE A0pOKeK.

Brumarue! [Juods:r Womku vyse-
cmeumerbHbl K CMamu4yeckoMy 3aps-
dy, nosmomy ripu nadke npuHumMaime
coomeemcemesyrowue Mepb! rpedoc-
MOpPOXHOCMU.

BpemeHHo nogkniouaem nameputens-
HY10 ronosky. CTpenka AoMmKHa OTKMO-
HATLCS A0 KOHEYHOrO MONOKEHUS LLIKa-
Nbl 8 TOM ClyYae, eCnv Npy NuTawem
HanpsbkeHun +7...10 B (nepen npvnan-
saHnem C7) Ha ceoBoaHbIA koHel, R5
OTHOCUTENbHO Toukn Uy/2 nopaetcs
NOCTOSIHHOE HanpshkeHue 85 MB npouns-
BONMbHOW NonsipHocTh. OOHAKO MoKa
BXOQ HaxoauTca 8 Bo3ayxe, npubop aon-
KeH NoKa3blBaTh O (BO3MOXHO OTKNOHe-
HWe nopsaka 0,5 penenHus wikanel).

Bcnen 3a aTuM ycTanasnueaem Ha
nnary IC2 v cea3aHHbie C Hell aneMex-
Tbl. Mocne noakntoyeHna aartyunka D1




C TwarenbHOo 3aKpbiTbiM OKHOM

Puc. 4

pEeHHel NnockocTu Kophyca

n3MepsieM HanpsbkKeHne Ha Bbl-
xope IC1a npu kakaoM Nonoxe-
Hun K1. MakcumanbHada senu-
yumHa He AOoMKHa npesbitlaTb
Heckonbko Munnueonst. OHa
obycnoeneHa HanpsxeHuem
cMmeweHna OY. W, HakoHel,
npunaneaem koHaeHcatopbi C9
n C10, pasmepbl KOTOPbLIX He
[OSKHBI npesbiiats 10x14 MM,
a Tawke noteHyunomerp P.
Ecnu Bce B nopsike, TO ycTa-
HaBnNMBaeM NnaTy B KOPMYC Npu-
Bopa, npunameaemM rubxkme npo-
BOAKW FONOBKK, Kabenb Aaryivka
n koHTakTbl batapew. lNevarHas

TaKKe NpUKNeMBaem anioMnHu-
eByl0 (honbry HyXHON hopMbI.
MokpbiBaeM ee CaMoKneLent-
CS NEeHTOM, Ha KOTOPOW UMEIDT-
cst ABa oTeepcTus. [Jo HMX AOC-
TaeT BTOpas NpyXuHa, npuna-
SIHHaA K Nnate (To4ka npunan-
BaHUS OTMEYEeHa Ha CXeMe yC-
TaHOBKM Aeranen).
Monb3oBaHue npubopom.
Ona nposepku UK-nanyueHus
OXpaHHbIX CUCTEM YyBCTBU-
TenbHbili 3NEMEHT BPEMEHHO
yctaHaenueaetcs Ha mecTo VK-
npMeMHMKa Takum obpasom,
4TOBbE! OH HAXOAWMNCH Ha TOW Xe

nnara dukcnpyercsa B kopnyce
BTYNKOW C BHYTpeHHel pesbboi M3.
Bryrnka npukpennsieTca K nnactMacco-
BOW NepeaHern naHenu suHToM M3 ¢ no-
TalNHO ronoBKOWM, a K Nnare — BUHTOM
M3 ¢ UMAMHAPUYECKOM ronoBKOM Yepes
M30rMpYHoLLYto npoknaaky. barapes Ha-
npsbkeHreM 9 B nomewnaercs “pedbpom”
BHM3Y Kopnyca.

Ecnu notpebnexne Toka B npubope
meHee 10 MA, To cpok cnyxbul barapen
npY NEepUofMHECKOM pesxume paboTbl
coctaensier bonee 40 Yacos. Pasyme-
eTca, ecnv B NPOLIECCe U3MEPEHWA Ya-
CTO BKNIOMAETCH WUHAMKATOP Neperpys-
KN UM UCNONb3yeTcsl NOACBETKA Wika-
i, cpok cNyX6bi 6aTapen byaer ropas-
1o kopode. Ho npu Menonb3oBaHnn co-
BpeMeHHbIX Denbix CBEeTOAMOA0B C
BonbLION cuio ceeTta (kak B obpastio-
BOM npubope) u3bbiTouHoe noTpebne-
HUWEe NpK NOACBETKE LiKkanbi (Npy Hanps-
»eHun batapeun 9 B) coctasnsieT BCEro
2,2 VA,

BHeuwHuin Bua cobpaHHOR nnartbi
onbiTHOro obpasua npubopa nokasax
Ha puc.4. Mepekntodarens K1, pesuc-
Topbt R1a...R1c, R20, ebiknoyarenu
K2 1 K3, a Takke kHonka N n asa cee-
TOAMOAA NOACBETKM WIKanbl pasmelle-
Hbl Ha oTAenbHoM Hebonbulon nnare.
Ee BMA CYLLIECTBEHHO 3aBUCUT OT UMe-
IOLLMXCS B PACNOPSHKEHNN BbIKNOHaTE-
nen. Ceeroanoabl NOACBETKN WIKanbi
3aKpennsiioTCa Ha nnare CBOVMMW Bbl-
BOJAMW, COTHYTHIMU NOA NPSAMBIM yr-
nom. OHW BCTABNSIOTCA B OTBEPCTUS,
NPOCBEPNEHHbIE B KOPNYCE rONOBKU.

Mocne npucoenuHenuns bartapew,
grntoueHns K3 1 Haxarusi kHonku N
CBETOANOAbI AOMKHBLI AAPKO ropeThb.

MpnBop BeCcbMa YyBCTBUTENEH K NO-
MexaM 1 ceTesbiM HaBofikaMm. [1o mepe
BO3MOXHOCTM, €r0 crneayet 9KpaHuMpo-
BaTb. Y NpoTOTUNA SKPaHKpyloLwas no-
BEPXHOCTb COCTOMT W3 TPEX 4acTed,
KaXkgas MX KOTOPbIX ranbBaHU4ecku
cesizaHa ¢ 06LWMM noTeHumanom (oTpu-
yaTtenbHbIM nontocom barapen).

Mepeoii 13 3KpaHUPYIOLLMX MOBEPXHO-
cTen ABNAeTc cama nepeaHsas naHen..
Ha oauH 13 hrkeupyowmx BUHTOB oA
NPOKNaAKy OAEBAETCS MANEHbKMIA KOH-
TaKkTHbIA nenecTok (“ywlko”), Yepes Ko-
TOpbIA KOPOTKUM NPOBOAOM NEpenHss
naHenb CoeAMHSIeTcs G NOTEHUUanom
kopnyca. Bropas akpaHupytowas no-
BEPXHOCTb NPeACTaBNsieT COBOoM X03ak-
CTBEHHYIO anoMuHnesyto onbry, npu-
KNEEHHYI0 K BHYTPEHHEN NoBepxXHOCTU
CbeMHOM 3aHel nadenuy kopnyca. OHa
coeAnHseTca ¢ 0bWuM noTeHunanom
nocpeacTsom Hebonbuwoh NpyXuHel,
NpUNasiHHOM K 3a3eMneHHoN honbre Ha
nnare.

B kauecTee TpeTbe 3KpaHUpyIoLW e
NOBEPXHOCTH MOXHO Bbio Bbl McNoNb-
30BaTb aNOMUHNEBYIO NNACTUHY LIKa-
fbl, HO OHA, K COXaneHuio, ranbBaHun-

Yeckn coefMHeHa C oTpuuarenbHbIM
BbIBOAOM npubopa. MMoaToMy HyXHO
npocneaunTb, 4Tobbl ABa GMKCUpyto-
LMX BUHTA, NPOXOAALLMX Yepes Wika-
ny, He coefuHsanncb ¢ Hel. K npotu-
BONONOXHOW CTOPOHE WiKanbt U BHYT-

ocu. KonnumaTtop nepepar4u-
ka, 3epkano (sepkana) nubo oTpaxa-
owasa npuama yctaHaenuearoTcs Tak,
ytobbl NpUBOP NokasniBan Makiu-
ManbHoe obnyqeHue.

Jna npoBepKWM OTHOCUTENBHOrO To-
rnowenuna NK-comnistpa npukpennsem
paboTalowunin Ha COOTBETCTBYIOLLEN
AnvHe BonHbl VIK-nanyyatens (MHdpa-
KpacHbiA CBETOAMOA) HAaNPOTUB OKHA
pardmka Tak, 4tobbl X ocu cosnaganu.
Crpenky npubopa nocpeacTsoM K1 um P
yCTaHaBNMMBaEM Ha KOHEYHOE NONoXe-
Hue wkansi. Mpun nomelteHnn dhunsTpa
nepen AaTHMKOM NO WiKane cHnTbisaer-
CSl OTHOCUTENbHOE NOrMNOLLEHNE.

CkpbiTble nHdpakpacHble NCTOMHN-
KW cBeta uMmeloT nubo UMNynbCcHoE,
nubo HenpepbiBHOE u3ny4veHue. B
NepeoM chny4ae CneauM 3a CTPEnkon
npubopa, BoO BTOPOM — 3@ CBETOAWO-
JOM neperpysku. Mouck uenecoobpas-
HO NPOW3BOANTL B CNABO OCBELLCHHOM
oBcTaHoBKE, a elle nydle — B TeM-
HoTe (NOACBETKA Wikanbl B 3TOM CIy-
Yae o4YeHb NPUroanTCs).

Mynet Y pacnonaraeM Ha Hy»XHOM
paccTosHuK, 4ToBbl OCb M3ny4arens
CcOBNagana ¢ OCbl YyBCTBUTEMNBHOIM
anemenTa. Mpu HaxaTtum kHonok MAY
porvkHo HabniopaTbcsa XapaktepHoe
“nopeprueanne” crTpenku. Mpu xena-
HUW CPaBHWTb MOLWHOCTb U3NyYeHus
pasnUuHbLIX NyNLTOB LienecoobpasHo
BKIIOMMTE OUNETP (BbIKNtouarenem K2).

Hobby Elektronika NN7/04, 8/04.
Mepesod B.Cmacoka.
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C.ABEPAMOB,
r.OpeHbypr.
E-mail: asm_oren@mail.ru

ANEKTPOIINTNYHECKNX KOHOeHCcaTopoB

OnbiTHLIE paanoniobUTENK 3HaIOT, YTO NpeXae Yem
ycTaHaBnueaTh B NpUOOpP 3NEKTPONUTUHECKUA KOHAEH-
caTtop, GTOUT ybeaAnTLCA B ero ucnpaBHoctu. Ocober-
HO 3TO BAXHO, €CNN KOHAEHCATOP AEMOHTUPOBRAH C OT-
pabotaBwen cBoe TexHuKku. [poBepKa OMMETPOM He
AAeT NONHON KapTUHbI MCNPaBHOCTU KOHAEHCATOPOB:
C €ro NOMOLYbI0 MOXHO NULIL KOHCTAaTUPOBATh KOPOT-
Koe 3ambikaHue ¥ NpubnnsnTenbHy emMKocTb. A Ta-
KOW BaXHbIl NnapaMeTp, Kak 3KkeusaneHmMHoe nocre-
JogameribHoe conpomusieHue (ESR), Hanpamyio Bru-
flollee Ha Ka4ecTBO KOHAEHCAaTopa, onpeaennTe He
yaactcs.

HTo Xe 3To Takoe — 3KBUBaNEHTHOe NoCneAoRaTENb-
HOE CONPOTUBNEHNE? JNEKTPONUTUYECKUE KOHAEHCATO-
pbl NpeACTaBNAOT COBOW CNOXHbIE ANEKTPOXUMUYECKNE
YCTPOWCTBA C KUAKAM ANEKTPONUTOM W (DONbrofi BHYT-
pu. K honbre npy noMoLn KNENKM NN ToMeuHowm ceap-
KM NPUCOEAMHAIOTCA BbiBOALI. C TEUEeHMEM BpeMeHHu, noa
AENCTBMEM XMMUYECKNX NPOLECCOB W TOKOB, NpoTeKa-
IOLIMX YEPE3 KOHAEHCATOP, KOHTAKT BbIBOAA B MECTE TO-
Y€4HOW CBapKy HapyLlaeTcs, U ero CoNpoTUBNEHUE yBe-
nrynBaeTCca A0 AeCATKOB OM. OTO aHanorn4yHo NoaKnio-
4eHMWI0 NoCNenoBaTENbHO C KOHAEHCATOPOM aKTUBHOrO
COMNPOTUBNEHNS W, CNEAOBATENbHO, NPUBOAUT K yXya-
WeHWIo ero 3apsifiHO-paspaaHbIX Xapaktepuctuk. Mpu
3TOM BO3pacTaer Harpes KoOHAEHCaTopa U NPOUCXoANT
AanbHelillee yBenunieHne conpotuenerus. [laHHas He-

MCNPaBHOCTbL YaCTo BO3HMKAET, €CNK KOHAEHCcaTop pa-
BoTaeT Ha BLICOKMX YacToTax, Hanpumep, B Nnpeobpaso-
BaTENAX HaNpsXeHus,

NamepAaTb aKBMBanNEHTHOE CONPOTUBNEHNE KOHAEHCA-
TOopa HeobxoanMMo Ha wacTotax nopsaaka 50...100 kiuy,
TaK KaK Ha faHHblX YacToTax EMKOCTb KOHAEHCcaTopa
W ero peakTWBHOE CONPOTUBMEHUE NPaAKTUYECKN He
BNUAIOT Ha obliee conpoTusBneHne usmepsemon uenu.
BaxHoW xapakTepucTukoh nameputens asnseTcs Boa-
MOXHOCTb ONPEeAENeHnsl 3KBUBANEHTHOro CONPOTUB-
neHust KoHaeHcaTopa B Lensx cxeMbl 6e3 ero seinau-
BaHWA. JTO NErko pewaeTcs, eCnu B U3aMepuTensHown
uenu HanpskeHne He NpeBbllaeT NopPora OTKpPbIBaHMA
TPaH3UCTOPOB U AMOAOB, T.€. HAXOAUTCH B Npeaenax
0,2...0,4 B.

Cxema namepunTens akBYBanNeHTHOro nochejoeaTens-
HOro CONPOTUBNEHUA NpUBEAEHA Ha PUCYHKe U Npef-
crasnaet cobol undposo oMMeTp, paboTaloWumin Ha
nepemMeHHOM HanpsxeHun yactoton 100 kly. Mpubop
nossonser nsMeparb conpormsenenns ot 0 no 25,5 Owm.
OH cocTonT us;

- bnoka nutaHna — T1,VD1...VD4, DA1, C2, C5, C6:;

- KBapueBoro reHeparopa 4acrtorton 20 My — ZQ1, C7,
C8;

- UCTOUHMKaA onopHoro Hanpshkeuma — DA2, R2;

- yeunutens BbixonHoro Toka — VT1, VT2;

- orpaHuumnTens amnnutyasl — VD5, VD7;
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- UMNYNbCHOTO NOBbIWAaKLLEro TpaHcgopmaTopa — T2;

- opHononynepuoaHoro Beinpsmutens — VDG, C3;

- MUKpoKoHTponnepa — DD1;

- cxeMbl uHaukaunn — HG1, VT3...VT5, R5...R15.

Mocne nogaun nurtanusa BoiBoy, RAOQ MUKPOKOHTpON-
nepa HacTpausaeTcs Kak BXo[ aHanoro-yndposoro npe-
obpasoBsaTens, BbLIXOAHOW CUTHAN KOTOPOTO BbIBOANTCSH
Ha 3-paspsiaHylo ceetoanoaHylo marpugy HG1. C sbi-
xona RC2 MuKpoKoHTponnepa sbifaeTcsa MeaHap ¢ ya-
ctoton 100 kl'y, yepes peauctop R3 nocTynawwmin Ha
ycunutens toka Ha VT1, VT2, Harpyskoi kotoporo sB-
nsaerca pesuctop R1, a Takke auoast VD5, VD7, sknio-
YeHHble BCTPEYHO-NnapannensHo Ans orpaHu4YeHus am-
NNUTYABI HANPSHKEHWS Ha amepsiemoi emkoctu. [lanee
MeaHAap, npoias yepes emkocTb C1 1 n3Mepsaemylo em-
KocTb CX, NOCTynaer Ha NepBMUUYHY0 OOMOTKY NMNYIbC-
Horo TpaHccopmaTtopa T2. Co BToOpuYHOK 06MOTKKM T2
UMNYNbChl BLINpaMnsaoTcs anoaom VD6 v crnaxunsalor-
csl KoHpeHcaTtopoMm C3. 3aTeM NoCTOAHHOE HanpsXkKeHne
nopaeTcs uepes perynarop yposHa R4 Ha sxon AU B
MukpokoHTponnepe DD1. KonpeHncaTtop C9 Heobxoanm
Ans hunbTpaunn BbICOKOHACTOTHLIX BLIBPOCOB 1 noMexX.

AHBAPb

Huxe npveBepeHa npowMBKa ynpasnsowen nporpaMmmbl
MUKPOKOHTpONnepa.

Hetanu. TpaHcchopmatop T1 pomkeH BbiTb MOLHOCTBIO
2...3 BT ¢ HanpshkeHWem BTOpUYHOM 0bmoTkM 9...12 B, T2
HamoTaH Ha depputosoMm konbue M2000HM pasmepamm
K10x6x3. MNepauyHan obmMoTka coaepxut 42 snTka nposoda
30,26 mm, BTOpWYHas — 700 sutkoB nposoaa 0,08 mm.
Pesnctop R4 — tuna CI5-3. KonpeHcatopwl C1, C4 —
Tnna K73-17, C6...C9 — nobrle kepaMnyecKne, aneKkrTpo-
nuTuyeckne koHpeHcaropbt — K50-35. UcTouHnk onopHo-
ro HanpskeHusa TL431 — ¢ HanpshkeHuem ctabunusaumm
2,5 B. Ero, B kpaliHeM crnyyae, MOXHO 3aMEHUTb NOACTPO-
€4HbIM pesncTopoM conpotusneHnem 10 kOm (kpariHne
BbIBOAbLI nopaknodartcs kK +5 n 0 B, ueHTpanbHbii — K
RA3, u Ha HeMm BbicTaBnaeTcs HanpsbkeHue +2,5 B).

Hanaxusanue. K knemmam “Cx” npubopa noouepenHo
NoOKNYaloT pesncTopbl conpoTusneHnem 1...5 Om u noa-
cTponkon pesnctopa R4 nobuealoTcss COOTBETCTBYIOLUX
nokasaHuh Ha nHAKUKaTope.

Brumanue! Nsmepsiembie KoHOeHcamopb! 00mKHb! Obimes
0bsi3amenbHO paspsiKeHbl, UHAYe 803MOXeEH 8bIXx00 U3
CMPOsT MUKPOKOHMponnepa.
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A.KAWLKAPOB,
r.C.-Netepbypr.

ARBAPHYMHBIFI TEPMOMETP

[na koHTpons Temne-
patypbl B aksapuyme yno-
6en npennaraembii vye-
CTBUTENbHbLIA M3Mepu-
Tenb.

WMHTerpanbHblil Tanmep
KP1006BW1 (555) B pexu-
Me camoB030yrkgatoLlero-
¢ Mynstueubparopa “re-
HepUT” MPAMOYronbHble
UMAYMbCbi HANPSKEHUS

V11
KT361
(KT501)

T l 2*1%35
(2

RY 2,7k N
HLTY 50k
AM3075 I

DA1
Kpioogaut| 200
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V12
K7312
(KT315)

1

YACTOTA KOTOPLIX ONPEAE-  lomimmos
naeTca n3MepaemMon Temreparypon.
[na aToro B 3apsAHON Lenu TakMepa
MCNOMb3yeTca TEPMUCTOP C oTpula-
TeNbHbIM TEMNepaTypHbIM koacdunuu-
eHToM conpotuenenmns (TKC). MNpu ns-
MEHeHWn Temneparypbl oT 3 o 46°C
4acToTa Ha BbIXOAE CXEMbl MEHAETCH
10 NOYTU NUHERHOMyY 3akoHy ot 38 1o
114'u. Bo BceM 3TOM uHTEpBRane TeM-
nepartyp OTKNOHEHWE 4acToThl OT pac-
cyUTaHHON He npesbiwaeT 1 My, Mo-
Tpebnsemeit cxeMoW Tok — He Bonee
9 MA npn Hanpsixxenun 10 B.

OBbl4HO NpU BKNOYEHUK TalMepa

KP1006BW11 no cxeme Mynstusubpa-
TOpPA HYXHbl 1BA NOCTOSIHHBIX PE3UC-
Topa. B paHHol cxeMe BMeCTo ofjHO-
ro U3 HUX NOcneaoBarTenbHO BKOYE-
Hbl TepMuctop R1 1 pesuctop R2, a
BMECTO Apyroro — tpaHauctop VT1,
KOTOpLIA BKMKOMAETCS B NepUoL, 3apsi-
Na BpeMsasafaowen eMKOCTU U BbIK-
novaercs Npu ee paspspe. Conporne-
neHve nepexona KONNeKTop-aMuUTTep
3TOFO TPAH3NCTOPA, KOrAa OH BKMIOYEH
— BM3KO K HYMIo, a Koraa 3aKpbiT —
Honee 1 MOM.,

Perynunposka 4yBCTBATENBHOCTH NpO-

U3BOAMTCA NOACTPOEYHBLIM (MHOroo60-
pOTHBIM) peanctopoM R2 (CMN3-1B).

Mepen akcnnyaraumei npubopa ero
HY»HO oTkanmbposarb. Kannvbposka 3ak-
NIO4AETCA B YCTAHOBKE C NOMOLLBI0 R2
nopora BKIMNHOYEHWUS NPpU KOMHATHON TEM-
neparype (+20°C). Unpukarop HL1T pon-
XeH Murathb ¢ Yactoton 1 [y, 31o noka-
3aHue NpuHMmaetcs 3a 6asoroe. Mepen
norpykeHnem 8 sofly Tepmopesncrop R1
NPAYETCA B NONUXNOPBUHUIOBYHO U30MNN-
pytowyto Tpybky. Ero BbiBoabl v cam kop-
NyC NOKPLIBAKOTCA ABYMS CNOSIMIA 3MOK-
CMAHOM CMOMbI MMM BOAOCTONKONO Nnaka.
lNocne BbIChIXaHUS NOKPLITWS AATHUK ro-
TOB K paborte. Mpy yRenuieHUn Temne-
parypbl 4actoTa BCnbilleK ceetoanona
HL1 noeblwaercs, Npy yMeHbUIEHAN —
CHKaeTcs. KoHTponb 3a Temneparypoi
BOAbI NPOM3BOAUTCS BU3YaNbHO.

Cxemy MOxHO ncnonb3osarb B Ka-
4ECTBE TOMHOrO U3MepuTens TeMnepa-
TYpbl B covetaHun ¢ undposol cxe-
Mol oTobpaxenus nigopmauun. B
3TOM cnyvae NoNny4YuTcs XOpOoLWWi
U1 poBO TEPMOMETP.

Mpy McnNpaeHbIX neTansx u oTcyT-
CTBUM OLUNBOK B MOHTAXE YCTPONCTBO
HaunHaer paboTtaTtb cpasy. NcTouHuk
nuTaHna ana npubopa — crabunnau-
poBaHHbiA (10...15 B).

“BpUTBEHHbLIN”

Py M3roToBNEHUM 3apsiaHbIX YCT-
POMCTB, PEryNATOPOB MOLLHOCTY W T.N.
TPebYIOTCS M3MepuUTenn Toka G rpeae-
niamun 5...50 A. B Takux. uamMepurensx
MOXHO UCNONb30BATL fPAKTUMECKM M-
BYr0 M3MEPUTENBHYIO rONOBKY, PACCHM-
TaB K He#t COOTBETCTBYIOLW Wy HT. Pac-
4eT WyHTa NponsBoanTcs no hopmyne:

R= IR“ ;
l——1
u
rie R — HeobxognMoe conpoTtuene-
HYe WyHTa, OM;

} - MaKcuManbHbIA M3MepseMbli
TOK, A,;

Iy — TOK NONHOrO OTKNOHEHUS
CTPENKN N3MEPUTENBEHOW ronoBku, A;

Ry — conpotuenenne ronosku, Om.

C.KY3HEY#H,
r.PTuiyeso Capatosckoi obn.

WYHT Ans amnepmeTpa

LWyHT NnoacoenunHseTcs napaniens-
HO ronoske (puc.1) Tak, 4robbl cuno-
Bbie NpoBoAa HONLLIOIO ceYeHUs Noa-
KIIO4ANNCL HefloCPEACTBEHHO K KIeM-
MaM wyHTa. Cevenne npoBoaoB oT
FONOBKN K WYHTY MOXET ObiTb NOBbLIM.

OBbi4HO B KaYecTBe WyHTa NCNOMNb:
3yH0T IDOBONOKY N3 HUXpOMA. UMW KOH-
CTaHTaHa NOAXOASLLEro: CeYeHUs, Ho
OHa poctartodHO pedumuuTHa.,

MNpepnarato '8 KayecTee “oCHoBb)”
ANSN3roTOBNEHUS LIYHTA: MCNIONb30=
BaTb OBbLIKHOBEHHBIE NE3sus. N3 Hux
cobupaetcs “naket”, KOTOpbIN CTAMMBA-
erca sHTamu (puc.2). OHu xe criyxat
knemmamu. Mopbop To4Horo.conpoTne-
NEeHUs LIyHTa NPOU3BOAWTCS OCTOPOX-
HbIM “oTCeKaH/eM” MeTarna B yKasah-

Puc. 1

PA

Buur M4 Puc. 2

MecTo
“noaronkn”
CONpPOYTUBREHNA

itlan6a
M3 TekcTonuTa

HbIX Ha puc.2 mectax. MNpu Heobxo-
AUMocTH (Ans rpyBoi perynuposku)
BUHTBLI MOXHO nepeaBurath 1o nes-
BUSAM, W3MEHSISt CONPOTUBNEHNE Noa-
KnoYeHHoro \y4acrka wyHTa (ons
CNPaBKWU. CONpOTUBNEHNE OAHOMO
neseuns “Panupa” cocraensier okono
2 Om). Nezeus (“naketwl”) nerko co-
€AVHSAIOTCA He TONbKO fapannensHo,
HO 1 focnenoBaTensHo.




06 ncnonb3oBaHMKM MakpOCcoB AN
obneryeHns “xu3Hn” npu paboTe B
Microsoft Word rosopunocs 8 [1]. Pac-
WKXp UM U yrnyOrMM 3HAKOMGTBO C HUMU.

K uncny poctouHcts MS Office or-
HOCMTCSI XOpOLUO NpOAYMaHHbIA HTEp-
deic nporpaMmel, B 4aCTHOCTH, BO3-
MOXHOCTb NpOAENbiBaTh CaMble X040~
Bble onepauny OOHUM-ABYMS LeNn4Ka-
MU MbILK. YBbl, NOpON BO3HUKAET He-
06X0AMMOCTL pa3 3a pa3oM MOHOTOH-
HO NOBTOpPSTb HEKOTOpble onepauuu,
ANs KOTOpbIX CneuunansHas KHOMoYKa
HE NpPEeaycMOTpeHa, a €OVHCTBEHHbIM
“KNUKOM" MbiLLIKW HE OBONTUCE.

3ajaua aBTOMaTU3aLUnn pyTUHHbIX K
NOCTOSIHHO NOBTOPSIIOLLINXCS AENCTBUA
BO3HWKNA A3ABHO, U NpUMEpHO Torda xe
NOSIBANMCE CpeacTea ux pelleHus. CHa-
yana 37o 6bin \3bik Visual Basic for
Excel. MotoMm, HauuHasa ¢ Office 97, Ha-
Bop OTAENbHBIX S3bIKOB NPOrpamMMUpo-
BaHUS cnuncs B obulyto cpeay Visual
Basic for Applications (VBA). 3kcnepu-
MEHT OKas3arncsi JOCTaTO4HO yAaUHbIM,
A3bIK “BbIpOC U3 KOpOTKAX LLTaHULIEK”,
o063asencst NONHOUEHHBIMU CpeacTBaMn
CO3[aHns OKOLLEK 1 MeHI0. [laxe Takue
abConNoTHO HE3aBMCUMbIE NPOrpamMMbl,
kak AutoCAD v Corel Draw, ncnonb3so-
Banu y cedbs MankpoCOTOBCKNE Hapa-
BoTkn 1 VBA. Heckonbko napagokcans-
Ho: cam MS Office n3Ha4anbHO npoaeu-
rancsi Kak npoAdyKT, NO3BONS oL pabo-
TaTh Ha KOMNbIOTEPE HENPOrPAMMUCTaM.

B obwem, chopmynupyem npobremy:
po2paMMUpO8ams U He Xodemcs, U He
MOXEMCST (HEHY)XHOE 3a4€PKHYMb), & yC-
Kopumb pabomy XU3HeHHO HeoOX0GUMO.

HasepHoe, npoueHTor 90 npobnem
NMOMOXET pellnTb UCNONMb30BaHNE MaK-
pOcoB. ECNu kOpOTKO, TO 37O CpeacTeO
npespallatb Balln OENCTBUSA B Npo-
rPaMMHBIA KOA, KOTOpLIA NMOTOM MOXHO
“BOTKHYTE" B NODOE MECTO CKONbLKO Yroa-
HO pa3. Makpoc — AeACTBUTENBHO Npo-
cTo€e 1 yaobHoe CpeacTBo, TOMNbKO Xe-
narenbHO 3HaTb €ro OCHOBHbLIE BO3MOX-
HOCTW 1 OrpaHuueHus. MasHble obnac-
TW NpUMeEHeHWss Makpocos — Word 1
Excel. B PowerPoint Kak nporpaMmMmnpo-
BaHWE, Tak M MaKpOChbl MCNOMb3yTCA
peako. B Outlook BO3MOXHOCTb 3anucu

MaKpOCOB He NpedyCMOTpeHa, a B
Access Ans 3afaHna Makpoca nepedmc-
naercs Habop CTaHaapTHbIX KOMaH4 ¢
yKasaHuem napamertpos, XOTs, B MpuH-
uune, nporpaMMupoBaHune Ha VBA ses-
fe BbIrNAauT NpUMEPHO OAMHAKOBO.

Obuwas cxema paboTbl C MaKpOCOM
TakoBa:

- NOAroTOBKA K 3anucu;

- 3annchb;

- 3anyck.

leranu paccMOTpMM Ha NpuMepax.

MAKPOCbBI B WORD

lMepectaHoBKka 6ykB. KOHe4HO,
CTpaHHO, 4YTO OAHA M3 CaMbiX XOAOBbIX
oneyartoKk He CONpOBOXAAETCH cpefd-
CTBOM WUCNpasNeHus. YcTpaHuM 3ToT
HepocTaTok. KoHkpeTHee: Halla uenb
3aKMNI4aAETCA B CO3AaHNN MaKpoca, rne-
pecTasnsioLiero byksbl, HaxoasAL Mecs
cnesa u cnpasa OT Kypcopa. YcTaHas-
Puc. 1

Vo makpocat. = ‘
F BpECTIHOEKABYKE

Makpoc abcTynes ana:
AoryMertl {AOKYMERT)

Onvcanne:

iMaKpcc sannican 29.0%.2006 adma'

NWBaEM Kypcop BHYTpW npo-
W3BONbLHOIO CNOBa U 3anycka-
€M MakpopekopAep — Cpea-
cTBO 3anucu makpocos: Cep-
Buc / Makpoc / Hauatb 3a-
nuck. epsoe gnanorosoe
okHO (puc.1) npeanaraer
faTb Ha3saHue Makpocy (“e-
pectaHoskabyks”) 1 3adaTb
MeCTO XpaHeHus (JlokyMeHT1
—— UMSl TEKYLLLEro JOKYMEHTA).
HassaHna MoxHo aasathb U Ha
pPYCCKOM, HO OrpaHu4eHuns
€CTb: npobensl He Aornycka-
IOTCS, UMSI HE MOXET Hauu-
HaTbcs ¢ Uncppbl. Ona ebibo-

| AHeAr> ERIT)

A.TPUHYYK,

r.MUHCK.
E-mail; grinchuk@bsu.by

pa MeCTa XpaHeHWUs eCTb TONbKO ABa
BapuaHra:

- TEKYLUMIA [OKYMEHT,;

- Wwabnox Normal.dot.

B nepsom cnyuae Makpoc byaer He-
pa3pbiBHO CBA3aH C JOKYMEHTOM 1 NpK
nepeHoce OHOro Ha pyro KoMnbloTep
MaKpOC HUKyAa He [JeHeTCcs M nocne-
4yeT 3a HUM. A Npu XpaHeHun B
Normal.dot makpoc Byner OOCTyneH
ONs BCeX OKYMEHTOB Ha AaHHOM KOM-
nbloTepe. Yacto 3710 yaobHee, nosato-
MY 1O YMOM4aHUIO NpeanaraeTcs MMeH-
HO NOCNEAHUA BapUaHT.

3peck xe Word npegnaraet HEMHO-
ro nozabotnTbes o ByayLlem n Beibpatb
cnocob 3anycka Makpoca. W cHoBa
npeanaraercsl OfHO U3 ABYX:

- 3anyckaTb MakpOC G KNnasunaTypbl;

- CO3[aTh KHONKY Ha NAHENN MHCTpY-
MEHTOB.

CouyeTaHue knasuw bbictpee B Npu-

MEHEHMM, C HEero U HauHeM. Bbl-

 xi| Bupaem npasyto kKHonky (puc.1) c

noanuckio “kraBuuiam”. B HoBoM
OKHe ocHOBHas paboTa nger B
none Hoesoe coveTaHue KnaBuul
(puc.2), kyoa n cnegyer noMec-
TUTb Kypcop. [MaBHoe — HE no-
NacTb Ha y)Ke 3aHATOe coyeTaHmne
KNaBuLL, ANS 3TOr0 HYXHO cne-
OnTb 3a cTpokor TeKkyluee Ha3Ha-
yeHwue, rae ykasbiBaercs Nnbo Ha-
3HaueHHas KoMDBMHaUuM knasuLl

Puc. 2
X

_ Kamanas:

. Project MewMacros.flepecranopkabyks




komaHaa, Nnbo NosiBUTCA fonroxaaH-
Hoe HeT. CBobopHbIX BakaHCUM He Tak
yX MHOro, Ho Ctri+Alt+Q un Ctri+Alt+W
obbiiHO oTHOCATCSA K Ux uucny. OcTa-
€TCA HaXaTb KHONKy HazHa4utb, n
MOXHO NepexoguTh K 3anncK.

Bo Bpema atoro
npouecca Ha akpaHe
NOSIBNAETCH  He-
Bonbwas naHenb
3anucu  Makpoca
BCErO C ABYMS KHON- .
kamn: “OctaHo- 2
BUTL” u “laysa” '

(pmc.3). Kypcop MeHsieT CBOM BHEWHIIA
BMA U CONPOBOXAAETCH 3HA4KOM 3anu-
CH, HaNOMMWHaIOLLMM MarHUTOPOHHYIO
NEeHTY. 370 eLLe 0QHO NPeoCTePeXeHe:
Mblillb U COYETAHUA KnaBuw paboTatoT
He COBCEM B NPUBbLIYHOM PEXUME.
byksy npaBee kypcopa HyHo Bbige-
nuTb codeTaHnem Knaeuil “Shift’+*—
(Shift n cTpenka Bnpaeo). [Ins Bbipesa-
HWs1 ByKBbBI NPUAETCS BOCNOMNL30BATLCH
KHONKOW [ £ ] HA NaHENU UHCTPYMEHTOB.
3aTeM nepeaBUHEMCS C MOMOLLbLIO
CTpenioK ynpaBneH1s Kypcopa Ha ogHy
6yKkBy nesee, nocne 4Yero BCTaBUM Bhbi-
pe3aHHyto Byksy kHonkoi [F&]. Bor v Bce,
3an1Cb Makpoca MOXHO OCTaHOBWUTHL
(puc.4). Haw Makpoc nonHoCTbLI0 rotos
K MpUMeHeHWI0. [JOCTaTO4HO YCTaHOBUTL
KYPCOP B HYXXHYIO NO3ULMIO W HaxXaTb
BbIOpaHHYI0 KOMBMHALWIO KNaBMLL.

Puc. 4

Puc. 3

Hpueerctene ot

DLTEMOENTE SaMHE

Odopmnenue koaa. B npegbiayuiem
NpUMEPE Mbl TOYHO 3HANU pasmep ob-
pabaTtbiBaeMoin MHDOPMaLUN — OauH
cumeon. MHoraa npuxoputcs pabotats
C pasHbIMW NO BENUYUHEe obnactamu
Tekcta. [lonycTuMm, B TeKCTe BCTpeya-
€TCA NPOrpaMMHbLIN Kofl, U ero nysiue
odopmnTe wpndTom Courier New, a
anst bonbilen HarnAQHOCTU KO MOM-
HO NOMECTUTL B A4e Ky Tabnuubi. Mpu
3Tom pa3Mep obpabatbiBaeMoro Tekcra
NOCTOSIHHO U3MeHsieTcst. MoXHO nocTy-
nWTL CreaytoLMM obpa3oM: npeasapu-
TENLHO BbIAENMUTL TEKCT U TOMLKO NO-
TOM HauaTb NpoLeaypy 3anucu Makpo-
ca. Mpounssens Heobxoaumule pnen-
CTBUSI, OCTaHOBWTHL 3anuck. B paccmart-
puBaeMoM npumepe Tpebyemeiin Habop
onepauui nocne crapta Makpopekop-

‘Biacpoc qoctyren ana]

HODM. doc { aokymenT}
Cricariis: ;
Marpor zarcar 30.09.2006 admin

fAepa BbIrMaanT NPUMEPHO Tak:

- BbIPE3aTh BblAENEHHbIA TEKCT,

- BCTaBWUTbL Tabrnuuy pasme-
pom 1x1 (Tabnuua / BctaButs /
Tabnuua / Y1cno cTpok 1 cron-
Buo. no 1);

- BCTaBWTb B Tabnuuy Tekcr;

- 3agatb wpudT;

- OCTaHOBMUTb 3anucCh.

IMepen 3anyckoM Makpocos Ta-
KOro Buaa HeobxoaMMo BeIAENATh
obpabartbiBaeMbin parmeHT
TEKCTa, PUCYHOK 1N Tabruyy.

fonyTHo paccmoTpum eule
ofHy npobnemy: komburauum
KNaBuLl — Belllb, KOHEYHO, Obi-
CTPasi B NPUMEHEHUN, HO 3TW
KOMBMHaLWM Haao eLile 1 3anoM-
HWTb. Flopon ynobHee umeTthb
KHONOUKY Ha NaHenu UHCTPYMEH-
TOB. W 370 HECNOXHO, HYXHO
Nuiwb nocre Bobibopa KoMaHAk!
Cepsuc /| Makpoc / Hauats 3a-
NMUCb Ha3Ha4YUTbL MaKpoc “niaHe-
nn” (puc.5). 3ateM komaHga ¢
MaKPOCOM MBbILLIKOW NEPETacKun-
BAETCA Ha NaHernb WHCTPYMEeH-
TOB (pHc.6). Moka OTKPBLITO OKHO
HacTpomky (puc.6), MOXHO noc-
Ne UlenYykoB NPaBoOW KHOMKOWN
MbilKM No aobaBneHHON KHON-
Ke NPOWU3BECTU AONONHUTENb-
Hble HaGTPOMKM: yKa3ath HOBYIO
NOANMUCE K KHOMKE, NOMEHATb
CTWNb KHONKW (OCHOBHOW CTWMb
O3HaYaeT, YTO Ha NaHenm UHCT-
pymeHToB DyfieT BUAEH TOMBKO
3HAYOK KHOMKM — puc.7). Jaxe
PUCYHOK KHONKU MOXHO nome-
HATb Ha Bonee Becenkin.

Ecrm xe 3axotenocs nobasnts
KHONKY Makpoca yxe nocne 3a-
n1cK, To NpuaeTca obpallatses

k meHto Cepsuc / HacTpoiiku, Tam
BbIOpaTh KaTeropuio Makpocst, yka-
3aTb MECTO XPaHeHWs Makpoca u
HaNTV CBON MaKpOC B obLEM CrKc-
ke (puc.8). A nansilie — CHOBa ne-

peETacKUBaHNE MbILLKOWN.
Puc. 6

2

Mrobel pobasite KonanaY Ha FiaHE . WHE mmemoa, euﬁepm*e
| Kaveropieo y NepeTsUMTE Kyalay s
Karscopme :

Yaanrre

i g OdoprnsHue koaa [

KonnposaTe IHYOK Ha KHOMKE

BCTaBHTE 3MANOK 4NA KHANKK

I} BOCCTAHOBHTE IHAUOK HE KHONKE

W3MeH1TE IHAY0K HB KHOTIKE. .,

' QcHdsHof CTHnE

Tompko TeReT (Bceraa)

TOALKS TEKET (B MeMa)

Buauc»( “ *_r_ekcr

Hauarb _pynny

FineReader7Tools. FineReader7 L2,
. FineReader?Tools.FineReader7.i
. FineReader7Tools.FineReader7.:
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MAKPOCGI B EXCEL

B Excel BO3HMKAIOT NOXOXMWE Npobne-
Mb!l: NEpecTaBnUTb MECTaMU ABe SUeliKy,
nepecTaBunTb 1 ochopMuTs U T.A. OT Word
MMElTCs TONBKO ABa HEDOMbILIMX OTIK-
uust. Bo-nepBbix, MEHbLLIE BOIMOXHOCTE
ANS BbIBOpa COMETaHMSA KNaBuLL (pyc.9),
a co3aHMe KHOMKM Ha NaHemnun UHCTpy-
MEHTOB B 3TOT MOMEHT BOODLLIE HEe Npe-
AycmotpeHo. Mpuaetea nocne 3anucy
obpawatbes B meHio CepsBuc / Ha-
cTpoiKN. Bo-BTOpbIX, Ha NaHen Makpo-
pekopaepa NosiBRsieTcs kHoMKka “OTHO-
cuTenbHan cebinka” (puc.10). MNoscHio
HEMHOro nemcname STOVI KHOMKKW. Jonyc-

WINDOWS LONGHORN

AHBAPb

u;;eneral)

Subk lepecraHoBrabyre(}

Selection.Cut
Selecrion.Hoveleft Unit:
Selection.Paste

End Sud| I

:_j !ﬂepeciaunnmﬁm _:!
N

Seleccion, HoveRight Unit: wdCharaccer% Counc:=1,

Extend:=wdExtend

TUM, Mbl 3aNMCbIBAaEM MaKpOc, Bbipeaa-
OLLUIA AaHHble 13 suerikn A1 1 BcTaBns-
o x 8 B1. Ecrm kHonka He bbina
aKTWBMpPOBaHa, TO AaHHbIE Beeraa byayT
nepemellarbesi 3 A1 8 B1. Hoecrmnpu
3anncu mMakpoca “OTHOCUTenbHanA
ccbinka” Bbina 3aAencTBOBaHa (peXxum
NO YMOM4aHMIo), TO AaHHbIE 13 Nbok
BblAENEeHHON Adyelikn ByayT nepeme-
LWaThbCa B COCEAHIO S4ElKy cripaBsa.
OcTanock B3rMsHYTb Ha pesynbrathl
Haiuero Tpyaa: Cepsuc/ Makpoc / Pepgak-
Top Visual Basic (puc.11). Visual Basic
for Applications — A3blK HECIMOXHbIWA, HO
otrmdaercs oburnmem komara. MoxHo,
HanpumMep, 3ameHnTb wdCharacter Ha
wdWord urm wdSentence — byayT ne-
pECTaBMATLCS MecTamu cnoaa (word) urm

e

Microsoft He ocmaemcs HelimpansHbIM K HOBbIM MEXHOM02UAM, U Mbl COBUPAEMCS eKMICYUMb
noddepxky sbicokokasecmeerHozo DVD (high-definition DVD) e 6ySywyro sepcuto Windows.
L. Ywep, dupekmop Windows Digital Media Division

OfHM HOBOCTU U3 MUpa HOBENLUNX TEX-
HOMOMUA NOSIBNSAIOTCA HEOXIAAHHO, OpYy-
rux ayT ropamu. ATo kacaercs u onepa-
LIMOHHbLIX CUCTEM, BbillyCKaeMbiX KOMNa-
Huen Microsoft. Ete B 2002 r. KOMNaHWA
Microsoft oBbsBuUNa, Y4TO ONEPaUUOHHOWM
CMUCTEMOW crenytoLLero NOKonexnsa noc-
ne Windows XP 6yner OC noa kopoBbiM
umenem Windows Blackcomb. OaHako
yXe Yepe3 rofl NpeAcTaBUTe M KOMNaHum
Microsoft o6bsBunK, 410 BhiNyck OC
Blackcomb oTknagpiBaeTcs Ha Heonpene-
NEHHOE BpeMsl, a B NPOMEXYTKE Mexay
BbINyCKaMW ONEpalMOHHbIX CUCTEM
Windows XP 1 Windows Blackcomb no-
ABuTCA NpomexyTodHas Bepcus OC noa
umeHem Windows Longhorn.

OnepaunoHHas cucteMma Longhorn,
koTopast NpuxoauT Ha cMery Windows XP,
ABNSETCS OIHOW W13 BEAYLLIMX TEM BCEX 13-
JaHuiA, cnenswwmx 3a passutmeM Hgop-
MaLMOHHbIX TexHonorui, [Nepsas beta-

Bepcus Longhorm nosisunack B 2005, a
[0 TOro cucTemMa cyllectTsosana B Buae
paHHux anba-sepcuit. Ee cmornm nony-
YWTb y4acTHWUKK KOHbeperUnn Microsoft
A5 NpOhECCMOHArBLHbIX pa3paboTumnkos
(PDC — Professional Developers
Conference 2005) B ceHTabpe 2005 . B
r.Jloc-Angxenece. Mocne 3T10ro yxe Bbl-
NyLeHo nocnenoBaTenbHO Tpu “penna-
kanannata” Longhom: RC0O, RC1 1M RC2.

Hoeble BoamoxHocTu B Windows
Longhorn

B Longhorn peanv3osaHo xpaHunu-
e nepcoHanbHbiX AaHHbIX. Cnyxba
Info-cards 3anyckaeTca Henocpea-
CTBEHHO Ha KOMMbIOTEPE Nonb3oBarte-
na. Mop ee ynpaBneHMem okaxeTcs Bes
Nnu4Has MHGOpMaUmna nonb3osarens
(UMS1, HOMEp KpEAWNTHOM KAapTOYKK, No-
YTOBbIE afipeca), KOTOpas UCNONb3yeT-
ca Ans coBepweHus nobbix online-

Puc. 11

npeanoXeHus (sentence).

BepOosiTHO, y KOro-TO BO3HUKHET Xena-
H1E NI HEODXOAMMOCTh BbIATY 38 paMKi
MS Office. MpoCTbIX peweHnit He cylie-
CTBYET, XOTS HE3aBUCUMbIE pa3paboTynki
HE CMOST CnoXa pyku. MoXHo 0BpatuThb
BHMMaHWE Ha HeBonbLy0 NporpaMmKy
AutoHotkey (www.autohotkey.com).
Monb3oBaThes €10 CNOXHEE, 38T0 OHA pa-
BoTaeT co BCeMu NpUMOXEHUAMM 1 co3fa-
€T HE3aBUCUMbIE UCTIONHAEMbIE chalnbl.

B niobom cnyyae, onNTUMUCTUHHO KOH-
cTaTpyeM BO3MOXHOCTb “NoTewnTb
CBOIO NEeHb” 1 u3bexaTb HEeHYXHOro ro-
BTOpEHUS.

Iiutepatypa

1. O.Banbna. Microsoft Word 1 makpo-
KOMaH,ElbI —Pa,qmommp, 2006 N10 C. 37

A. KAU.I KAPOB
r.C.-MNetepbypr.

onepauum, B TOM YUCNE NOKYNOK.
Monb3oBarens CMOXET co3narb yHu-
KanbHbl€ KapTbl ANS OCYLIECTBNEHUS
onepaumni pasHbIX TUNOB: online-noky-
NOK, 3anonHeHus opM B online-npuno-
XeHnax u np, PopmMart KapThl npeanona-
raet McNONb30BaHUe WNPOBAHUS, UTO-
Bbl NpeaoTBPaTUTE NPSIMOE XMLLEHME UH-
hopmaLmm, U TEXHONOIMHYECKUA aHanor
UMPOBLIX cepTUMKaTOB, YTOBLI Npo-
TUBOCTOSATE (DULLIMHIOBBLIM aTakam.
HoBas TexHonorusa Microsoft peanu-
3yeTcsi HA OCHOBE OTKpPbITbIX MPOTOKO-
noBs. Tak obecneunsaerca co3faHue
nopobHom cnybbl ANS Apyrux onepa-
UMOHHBIX cped (Linux), a Takke B3au-
MOAEeNcTBUE C NPUNOXEHUAMM, KOTO-
pble yNpaBnsaioT naeHTgnKaumen.
Texnonorusi Info-card BHyTpeHHeW
OpraHusauvein HanoMUHaET TEXHONOrUIo
Passport, cornacro koTopol 6pay3ep xpa-
HWT NUYHbIE CBEOEHWUSI U OTCbINaeT MX
web-CalTy TOMbKO B ONpeaeneHHbIX Cry-
yasix. B rrobom cnyuae Microsoft norpkHa
pewmTb NpobremMy aeHTUhnKaumMn web-
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caira. Yrobbl nepcoHarnbHbie AaHHble He
nepefasalncb KOMy Nonarno, O4eBUaHo,
HYXHb! LMCPOBLIe CepTUMKaTDI.

Y Microsoft B atom BaxHOM Bonpoce
BesonacHocTH yoxe “noaMoYeHa” penyTa-
UM, TaK KaK MHOrve nosnb3oBaTeny no-
MHST, C Kakumn npobnemamu CTonkHy-
nack TexHonorusa Microsoft Passport:
oLWWBKK, HEXXEeNnaHme Kpy NHbIX U CPeaHMX
KOMNaHWA BHEAPSATL TEXHONOTUIO Ha CBO-
Ux web-caiTax.

OnHa 13 KNveBbIX ocobeHHocTel
Longhom — Instant Desktop Searching
(nonckoBas cuctema anst HacTOSMbHbLIX
KomnbtoTepos). [MpoussoauTens nosnum-
OHWpyeT HoBbIN npoaykt Copernic
Desktop Search (CDS) kak nouckosoe
A0po Anst NePCOHansLHOro koMnbloTepa.

K ppyrm HoBOBBEgeHUSIM OTHOCUTCS
HOBas hopMa NoUCKa MHOPMaLUUK, KO-
TOpas NO3BONSIET MCKaTb UHMOPMALIMIO
Ha Aavicke, B paiinax, apxXvBax aneKkTpoH-
HOW NOYTHI 1 B MHTepHeTe (¢ noMoLLbio
cooTeTcTBYIOLLero cepamca MSN). Bnpo-
yem, NoUCKoBble TexHonorun Microsoft
noKa AarneKn Ot OKOHYaTeNbHOrO BapuaH-
Ta, 1 yKasaHHaa opma, cKopee Bcero,
ABNAETCH BPEMEHHbBIM peLleHrem.

ELte TPy HOBbIX KMKOHEBBIX KOMNOHEH-
Ta AOMKHbI NOSBUTHLCA B cCOcTaBe
Longhorn. [Buxok Avalon v apxurekTy-
pa web-cnyx6 Indigo “wnudytorea m
06xaTbIBaOTCH” (OHW CTaHYT AOCTYNHbI B
KayecTBe OTAENbHbIX AONOMNHEHUNA K
Windows XP 1 Windows 2000). A sot
HoBasa hannosas cuctema WinFS B co-
cTaBe cpuHansHon Bepcun Longhorn He
NOSBUTCA: Ha MOMEHT nosieneHnst RTM-
cbopku Longhorn, WinFS ewue HaxoauT-
Cf Ha ypoBHe beta-tecTMpoBaHus, U cTpa-
TEMMYECKUX NNaHoB O BKIIOYEHWUU 3TOMN
TEXHONOrMK B KaKo-H1byab NpoayKT Nu-
Hetikn Windows noka He nmeercs.

Mo mepe NpubnkeHnss cpoka Bbinyc-
ka permsa Beta 1 OC Longhorn komna-
HUS Ha4YMHaeT paccmaTpuBaTh BONpoc O
TOM, Kakue penakumn nponykra Gynyt
BuiNyckaTbes. Korpa B 2001 ropy nosisu-
nack cuctema Windows XP, y Microsoft
6uina nNpoctas nuHenka MO: XP
Professional Edition n XP Home Edition.
OfHako Tenepb KOMNaHNs coBEPLLEHHO
“cbuna c ToNKy” pbIHOK CBOUMW HOBbIMU
nponykramn XP Media Center Edition
(XP MCE), XP Tablet PC Edition n XP
Starter Edition. MNosienexne Longhorn
TonbKO ycunuaaeT obuiyto Hepasbepuxy.

KomnaHua paccMmartpusaer rpaHamos-

Hyl0 3KCNaHCHIO B BMAE PasnUUHbIX BEP-
cuin Longhorn, nono6Ho ToMy, Kak 310
npovcxoaut ¢ Microsoft Office u Visual
Studio. K yxe cyuiecTsyloumm peaaxim-
am pobasurca Small Business Edition
n TaKk HasbiBaemas Uber-pegakums.
MNocnenHss npeactasnsieT coboit Heky 1o
KOMBWHaLMIO CBOWCTB N BO3MOXHOCTEN
Bcex Bepcun Pro, Home, Media Center,
Tablet PC n Small Business.

Kpome T1Oro, uameHsiotcst HasgaHus
MHOr1X NpoayKToB. Hanpumep, y onepa-
LroHHom cuctemet Tablet PC Edition no-
ABUTCA Ha3saHue, 6onee npuemnemoe
ANs MOBUNBHBLIX YCTPOCTB 06Lero Ha-
3HAYEHNA N He NPUBA3aHHbIX K yCTPOiA-
crBam: Tablet PC. CBoiicTBa onepauu-
OHHOI cuctembl Tablet PC Take moryT
06bABMTLCA B cOCTaBe sfpa HOBON Bep-
cun. Microsoft ceitvac paboraer n Hap
COBCTBEHHbIM aHTUBUPYCHBIM pelleHn-
€M, XOTS NNaHbi PacnNpoCTPaHeHns aTo-
ro NpoayKTa MoryT cO BpeMeHeM name-
HUTbes. N3nauaneHo Microsoft Hamepe-
Banacb NpoAaBaTh CBOK aHTUBMPYCHY O
TEXHONOruIo kak YacTb sapa Longhorn.

[Be kniouesbie ocobeHHocTM Longhorn
Avalon Presentation Layer u Indigo
Web Services Communications
Infrastructure (a Takxe Gubnuorexu npo-
rpammmposaHna WinFX, Heobxonumele
Ans pabotel ¢ Avalon u Indigo) 6ynyT no-
cTaBnATbea otaensHo ana Windows
Server 2003 n Windows XP nocne Haua-
na nocrasok Longhorn. 3ta HOBOCTL MMe-
€T KOonoccasnbHoe 3HaveHue ans paspa-
6OTUMKOB, NOCKOMbKY OHU CMOTYT Pa3pa-
6aTbiBaTh NPUNOXEHUS KU cNyX6bl ANs
Avalon 1 Indigo v ¢ camoro Havana ByayT
yBepeHb! B TOM, YTO CO3iaHHbIe NPOrpam-
Mbl 3apaboratlor Ha HOBOW NNaTdopme.

OnepauuoHHas cuctema HOBOro NOKo-
nexnsa Windows Longhorn opueHtupyer-
€A, B OCHOBHOM, Ha pa3paboTunkos npo-
rpaMMHbIX NPoAyKToB. BMecTe ¢ Tem, kop-
nopaumst Microsoft B TedeHne Grimkaiiiumnx
Tpex-YeTbipex NeT NNaHnpyeT BbINyCTUTb
“obneryeHHbie” Mmoaudukaun Windows
Longhorn, opueHTUpOoBaKHbIe Ha BbInoM-
HeHre onpeaeneHHbIX 3agad. 06 stomco-
obuyaer xypHan “PC World” co ccbinkoi
Ha 3asBneHna MaprtuHa Tannopa, Bbico-
KONocTaBnNeHHOro MeHemKepa “‘codpraep-
HOro ruraHTa”, OTBETCTBEHHOrO 33 pPaspa-
6oTKy cTparernit passutvs nNnaTgopm.

Oxupaercs, 4To “ypesaHHbie” Bepcun
Longhorn 6ynyT copepxatb cyuie-
CTBEHHO MeHbLUIe Kofa, HeXenu nonHo-

ueHHbIA BapuaHut OC. TeopeTtudecku
370 AOSHKHO NPeaocTaBnNsiTs NONbL30Ba-
TeNsAM cpa3y HeCKONbKO NPEUMyLLIECTB.

Bo-nepBbix, oTCYyTCTBUE psifa npo-
rpaMMHbIX MOAynei nNo3BONUT NOBbI-
c1Tb 6€30NacHOCTb, NOCKONbKY XaKepbi
yXe He cMOryT aKkcnnyaTupoBaTb cO-
nepxatnecs B aTMX Moaynsax “abipbl”.

Bo-BTOpbIX, CHU3MTCS cToMMocTs OC
3a cHeT TOro, YT0 afMUHUCTPATOPaMm He
npuaeTca obHOBNATL U “naTunTe” OTCyT-
cTBytoume KoMmnoHeHTbl. [paena, U dyH-
KuloHansHocTs obneryexHon OC Gyper
BECbMa OrpaHuieHa. Takue Bepcum one-
PauMoOHHON cUCTeMbl OPUEHTUPOBaHD!
Ha y3KOocneunanMaMpoBaHHbIe KOMNbIo-
Tepbl, HanpUMep, BbINONHSALWINE PONb
drannosoro unn seb-cepeepa, a NOITo-
My yAarneHue HeHyxHbix 6NokoB kona
AnNS HAX HE KPUTHUYHO.

Komnanusi Microsoft obbsieuna, ymo
Windows Longhormn 6ydem exmouams
roddepxxy HD DVD (high-definition DVD)
— ¢hopmMama eocnpoussedeHusT udeo
O4EHb 8bICOKO20 Kayecmsa, Komopbit don-
JKeH npudmu Ha cmeHy DVD. MNopaepxka
KoMnaHmren Microsoft — 310 knikod K yene-
Xy cnepytowlero nokoneHns DVD-gopma-
Ta. B npouwnele roabl Nnogaepkka Kom-
naHunen Microsoft HOBbIX TexHonorui
cnocobcTBOBana passuTUIO U AOCTYNHO-
¢t hopmarta DVD, a nogaepxka v Bbi-
NycK nporpaMMHoro obecneveHns ons
DVD-pekopnepos, 3anUcbiBaloWmUX pas-
nuuHble DVD-copmarsi, nprsena K Tomy,
uto Wi-Fi HakoHew chenana vx seagecy-
wimmn B mupe MNK. OuesngHo, 4o OC cne-
Aytoulero nokonenust Longhorn gomkHa
6biTb COBMECTUMA C HOBbIM BEICOKOKaMe-
cTBeHHbiM DVD (high-definition DVD).

Wcnonb3osaHne B DVD-pekopaepax
CUHWX Na3epos ¢ Bonee KOPOTKMMKX BON-
Hamu, 4eM HbIHEeLHWE KpacHble, NO3BONNT
XpaHUTL faHHble ¢ 6onee BICOKUMA NNoT-
HOCTAMM, HEOBXOAUMBIMU [N BbICOKOKa-
YectBeHHbIX DVD. OpHako nobuTbes no-
NyNApHOCTH “cuHe-nasepHbin” DVD cmo-
KeT Nuib TOraa, Koraa oH cTaHeT [oc-
TyNHbIM Ha pbiHKe 1 ByaeT npeacTasnaTh
13 cebsa peanbHbIA NpoayKT. Kopnopauus
Sony B 2003 r. nepsoit BbinycTuna DVD-
peKkopaep ¢ CMHUM NasepoM, B TO Bpemst
Kak Matsushita Electric Industrial, “abiua 8
3arbinok’ Sony, Ha4ana npoaaxun aHano-
m4HbIX DVD-pekopaepos Ha nontopa rofa
noaxe. TpeTbel no cnncky ysBepeHHo naert
koMnakua Toshiba, Boitleawasn Ha pbiHOK
“cuHKX" nasepos B 2005 1.




Mo cratnctuke B 2006 r. B MUPE Ha-
CHUTBLIBANOCH NPUMEPHO 2 MUNMap-
Aa nonb3osartene MobUNbHbIX Tene-
coHoe (MT). B bnmxaliwne rofbl BCS
OCTaBUIAsACs 4acTb YenoBeuectea by-
€T aKTUBHO BOBNEKATHCH B MOBMUIb-
Hoe cooblecTBo. 3afayn pafnonio-
BuTenei B 3TOM npouecce MOXHO
CchOpMynNMPOBaTH B TPEX HanpasneHn-
AX: PEMOHT, MOAEpHM3aLIns, HecTaH-
AapTHblE CXeMbl NPUMEHEHNA.

PeMoHT npennonaraer Hanuune ba-
30BbIX 3HaHWi. Ona ux npuobperexuns
Ha[0 03HaKOMWUTBLCS C UCTOPUEN U OC-
HoBaMu coToBol ceaau (http://add.in.ua/
mobilochka/, hitp://www.ssvd.narod.ru/,
http:/Mww.televideo.al.ru/mobile.html), a
TaKKe 3anacTucb NONHbIMU 3NEKTPU-
YECKMMU CXEMaMU MOBUNBHBLIX annapa-
ToB (http://www.yasikgsm.narod.ru/
schematics/, http://www.radioradar.net/
shem/). Kctaty, NpUMeHseMble B HUX
TEXHNHYECKME PELLEHNST MOXHO NO3aUM-
cTBOBaTh W Ans cebs. Hanpumep, Y34
TenedoHos “Nokia” mopenei 1110-1600
(pnc.43) UMEET UHAYKTUBHbIE OUNETPbI,
a y3rbl CONPSKEHWS C Nbe30ANHAMWKOM
n BuBpoMoTopoM oT “Siemens-BenQ”

UHTEPHETA

(Mpogonxenue. Hauano B NN2, 4-12/06)
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Tabn. 14
MHTepHeT-appeca canToB 0 MOBUNBLHON CBA3N KpaTtkoe onucaHue
http://www.sotovik.ru/, http://www.mobin.ru/, KpynHbie pyccKos3bluHbie MOBUrbHble NOpTasb
http://www.mton.ru/, http://mobile.mpoly.ru, (BCe 0 cOTOBOW CBA3M, BbIOOP, XapakTepucTuku MT,
http://www.mobile-portal.kiev.ua/, http://www.mobile-world.ru/ |cdopym, HOBOCTH, pasHoe)
http://www.gprs-gsm.ru/ Bce 0 GPRS (UntepHeT vepes MT)
http://www.simmp.ru/scdp/page/ OnraTta cueTos Hepes MT no Poccuu (SimMP)
http://www.smartphon.ru/ Bce o cmapTdoHax (uiTennekTyasnbHble MT)
http://mobileplanet.nm.ru/, http://www.naidem. com/, BecnnaTHble Menoauu, wrpbl, NoroTunsl, pasHoe
http://www.tonez.mpoly.ru/ http://bezmani.narod. ru/
http://www.gsmrepair.ru/, http://www.siriust.ru/ Bce ana pemonTta MT (MHTepHeT-MarasuHbi)
http://sota.ibaza.ru/ Cairr 06bsineHwt 0 nokynke-npogaxe MT
http://www.mobilecat.ru/ KaTanor ccbinok VHTepHeT-pecypcos npo MT
http://www.televideo.al.ru/mobile/battery.html PasHoBMaHOCTH akkymynsitopos ana MT
http://mobile.web-ring.ru/ Be6-konbijo 13 10 cantos (Be6-puHr MT)
http://www.mobiletop.ru/ Ton-pedtvHr 150 MoGUrbHbIX canTos
http://karmobile.narod.ru/ Kapaoke gna MT
http://www.onliner.by/ WucbopmcanT o coToBov cBasu B Benapycu
http://www.webfile.ru/list/ Apxvs haiinos Ha MOBUIbHYIO TeMaTuKy
http://vb.kievsat.com/, http://forum.mobilnik.ua, MoburHble hOpyMbl CO CrieLManmanpoBaHHbIMu
http: //www.mforum.ru/, http://mobile-files. ru/forum/, nogpasgenamu
http://www.mobileall.ru/forums/
http://www.siemens-club.org/faq/index.php FAQ no peMoHTY 1 BOCCTaHOBIeHWo MT




(DYHKUMIA, 3aMeHa menoanii U noroTu-
nog. Bo n3bexaHue HenpuatHocTel Ha-
CTOATENLHO peKoMeHayeTcs nepen
ovepenHbiM “BTopxkeHnemM” 8 MT coxpa-
HWUTb HA )XECTKOM ANCKE NONHBLIA 06pas
ero BHyTpeHHelh namstv. Ha asbike
cneunanncTos OHa HasbiBaercs
“FullFlash” n cocTOMT N3 HECKONbKMX
soH: FW, FFS, Flex, EEPROM, Map
(http://www.siemens-club.org/fag/).
Cpepnn nporpaMm ans aHanusa u
BHECEHWA n3meHeHunii 8 FullFlash Hau-
Bonee nspectHa “V_Klay” (asTop Ba-
nepui BuwHaxk, http://www.vi-soft.
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(http://cxem.net/sotov/sotov10.php). B
OTNMYMUE OT TENEBU3NOHHBLIX aHTEHH,
CBA3b HanaXunpaercs nyulle npu 6oko-
BOM DACNONOXEHUW WThIpen (puc.47),
7.X. B GSM ucnonbayercs seprukans-
Has, a He ropMsoHTanbHasi Nonsipuaa-
una curHanos. Mepbl NpenocTopoXHO-
CTW — HENMb35 3aMbIKaTh LEHTPANbLHYIO
XUny Ha onnerky xabensi, 4tobbi He
noBpeauTb BxoaHbie uenu MT.
KoHcmpykmueHas MopepHusauuns
BKNOyaer B ceba Tak HasbiBaeMbil
“mopauHr”, T.e. HapeneHne MT He co-
BCEeM 065A3aTeNnbHBIMU, HO CTUNBbHBIMUK
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com.ua/dn.php?n=vi-soft.com.ua/
v_klay_setup.zip, 1,6 M6, puc.45).
®annbl natyen pana “Siemens”
(‘BenQ-Siemens”) npvBeaeHbl Ha cai-
Te http://allsiemens.com/flash/.

Tem xe, y KOro HeT cetuac nop pykom
TenedoHa KOHKPETHOW MOAENM, MOXHO
NonNpaxkTUKOBATLCA B yNpaBneHUn ero
KHOMKaMW C NOMOLLbIO BUPTYaNbHOro
amynaTopa (puc.46, http://www.m-o.ru/
soft/siemens/emul/prog164.exe,
9,4 MbB). Npun pabore ucnonbayercs
cpeaa Java, noaTomy npeaBapuTenb-
HO Hapo yctaHoBuTh hawnbi: http:/
fidget.10gb.ru/content/files/emul/
siemens/siemens_smtk_2003b.exe
(12,5 M6) un http://fidget.10gb.ru/
content/files/emul/siemens/
siemens_j2rei586.exe (9,7 M6).

TunMuHbIM NpUMepoM annapamHod
MOJEpPHM3aLUN SBNSETCH YCTAHOBKA
BHELLHE/ aHTeHHb, obnervatowen npu-
em cnabbix curHanos. Xopolune pesyrb-
7aThl MONY4YalTCH CO LWITHLIPEBLIMU U
NoronepuoanYeckMMn aHTeHHaMun

Puc. 46

fhone  Zoom
Debugaing/Tracing  Help

Puc. 47

HEHTPANBHAS XXHUNA

Benuii TeneBU3NOHHLIN
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W NONE3HLIMK ANS KOHKPETHOro ueno-
BEKa CBOWCTBAMU. TUMUYHBLIA NpuMep
— 370 HaKnerKa Ha kopnyc TenedoHa
nonumepHoro “énuHkepa” (puc.48),
BHYTPW KOTOpPOro Haxoputca Geckop-
nycHas MWKpPOCXema 1 1Ba NOoBEpXHO-

Puc. 48

~
bnuHkep

CTHbIX CBETOAMOAA, BCNbIXMBAIOLNX
npu nepenave coobieHunit. MNuraercs
“BrmHkep” ot nanyyaemoin MT aHepriy,
TaK 4TO B NEPBOM NPUBNMNKEHUN C ero
MOMOLLbI0 MOXHO OLEHUTH YPOBEHb
MOLLIHOCTW y pa3HbiX TUNOB “MOBUNOK”.

HecTaHaapTHble cxeMbl NpUMeHe-
HUA MT, xak npaBuno, TpebyloT TOH-
KOro “xupypruvyeckoro” sMellarens-
CTBA B ANEKTPOHHbIE BHYTPEHHOCTU CO
BCKpLITUEM KOpRyca U nepenankon
NpoBOAOB. JTO NOA CUINY NULLL ONbIT-
HbIM paguoniobuTenam, KoTopbie Ha
NPoeccMoHanLHOM YPOBHE NPOeKTH-
pyloT ceTun yonaneHHoro cbopa nHdop-
MaLWN UMK CUCTEMBI OXPaHbl OHbek-
TOB C UCNONbL30BaHWEM AiELIEBbIX MO-
HOXPOMHBIX MT.

(Mpoponxexune cnepyer)



“CekpeTbl”

ne4v4aTHoro

MopaBnswilee 6ONLWUHCTBO pa-
ANONIOBUTENECKUX INEKTPOHHBIX YCT-
POWCTB, ONUCAHUA KOTOPLIX NPUBOAAT-
cs B nuTepaTtype, cogepxar nevarHble
nnatsol. Mo ycTaHOBUBLUMMCS NOHATYU-
SIM, Ne4yaTHas nnara — 3TO U3oNALMK-
OHHasi NNaTta C HAaHEeCEHHbIMU Ha HeW
NPOBOAHUKAMM U KOHTAKTHbIMUW NNo-
WagKkaMu, crnyxawumy ans npunanku
HaBeCHbIX 3MEeKTPO- U PagnosNeMeH-
ToB. MaTepuanom ansi #3roToBrneHus
ne4yaTHbIX NNar cnyXaTt reTMHaKC unu
CTEKNOTEKCTONMUT C OAHOCTOPOHHUM U
ABYCTOPOHHUM (DONbLrMPOBaHHLIM MO-
KpbiTieM. ToniwwmHa donsru coctasnsi-
et 35 nnu 50 MKM.

CylLecTByIOT ABa OCHOBHbIX Buaa ne-
4aTHOIO MOHTaXa — C NOCTOSIHHLIM 3a-
30pOM MEXAY NPOBOAHUKAMM U C NOCTO-
AHHOM WMpUHOW NpoBogHuKoB. B nep-
BOM Cryyae 3a30p coctaenser 1...3 MM,
1 yBanseTcs MMHUMarnbHoe KONM4ecTso
donbru. U3-3a cpaBHuTENBHO GONBLIOK
eMKOCTH Mexay NpOoBOSHMKaMW 06-
NacTb NPUMEHEHUA NNaT C TakUM MOH-
TaXXOM OrpaHuyeHa — ux UCNONbL3YIOT B
OCHOBHOM [[11 KOHCTPYVUPOBAHUA HU3-
KO4aCTOTHbIX YCTPOWCTB C HEDOMNbLLUOH
NNOTHOCTLIO MOHTaXa. [natsl ¢ NocTo-
AHHOM TONWWHOW NpoBOAHNKOB 0bnaaa-
0T MEHbLUER EMKOCTLIO MEXAY HAMU U
No3BONSIHOT QOBUTLCS MakcMmanbHO
MMNoTHOCTU MOHTaXa. Ho cuenneHve ne-
YaTHbLIX NPOBOJHUKOB C U30NSALMOHHBIM
OCHOBAHWEM Y HUX MEHEE HAAEXHO, HYeM
y NpeablayLimx. MuHuManoHas WwvpuHa
NeyaTHbIX NPOBOAHWKOB 3€Ch OrpaHu-
YuUBaETCH Kak JONYCTUMOWM NNOTHOCTLIO
TOKa Yepes HUX, TaK ¥ TEXHOMOrMen u3-
roToBNeHusi Nnat. iHoraa MoXHo BCTpe-
TUTL NNaTsl C KOMOUHUPOBAHHLIM MOH-
TAKOM, KOrAa 4acTb COEQUHEHWNA Bbl-
nonHeHa ¢ NOCTOAHHLIM 3330POM MEX-
Ay NpOBOGHMKAMU, @ YacTb — C UX No-
CTOSHHOW LLMPUHOW.

OpHa 13 oWKnBOK NpU CaMOCTOSATE b-
HOW pa3paboTke Ne4aTHOro MOHTaXa —
yBReyeHne nnatamy C NOCTOSHHON
LMPUHOW COeANHUTENLHBIX NPOBOOHY-
KOB (Npu4eM MUHUMAanoLHOK!) He Torb-
KO B TeX CNy4asix, KOr4a B 9TOM HeT He-
06X0AMMOCTH, HO ¥ NPU U3TOTOBIEHNY
KOHCTPYKUWIA C CUNBHOTOYHBLIMU Liensi-

10.KYPBAKOB,
r.Tyna.

MOHTaXa

MU, Hanpumep, cTabunuaatopoB Ha-
npspkenus. MNMpuMep Takoro MoHTaxa
npuBegeH Ha puc.1a. O4eBugHoO, 41O
nofoOHYI0 MOHTaXHYIO nnowanky
AaXe Npu BLICOKOW NNOTHOCTU MOHTa-
Xa uenecoobpasHee BLINOMHUTL C
MEHbLIUM BoITpaBnusaHmeM onbry,
Kak aTo NokasaHo Ha puc.16.

A BOT NpUMep NPOMLILINEHHOW ne-
4aTHOW NNaTsl ¢ NOCTOSAHHON LIMPUHON
NpoBOAHWKOB (puc.2a). B gansHenwem
ANS NOBbILWEHNS HAgeXHOCTN paboTsi
yCcTpoWcTBa nnata 6sina MogepHu3u-
poBaHa, U NpU COXpPaHEeHUN NPEexHen
CXeMbl COeaNHEHUs aeTanew coeanHu-
TeNbHble NPOBOOHWUKN paclupunu
(puc.26). A noaxe paspaboTynku Bo-
obiLie nepeLLny Ha MOHTaX C NOCTOSAH-
HbIM 3330pOM MeXay NpOBOAHUKaMU
(puc.2B), UBMEHUB CXEMY COEAUHEHUNA.

B nobutenbCcknx ycroBusix yatle
NoNbL3YITCA NNataMu ¢ KOMBUHUPOBaH-
HbIM MOHTaXXOM. HeHyXHble y4acTku
dhonbrv yaansoT MexaHU4eckuM (Boipe-
3aHUEM) UMW XMMUYECKUM (TpaBneHnem)
cnocoGom. MNMpu MexaHuueckom criocobe
OCHOBHbLIM WHCTPYMEHTOM SIBMNSieTCs
cKansbnenb UM NEePOMUHHBIA HOX.

Mpope3aHune N30NALUOHHDBIX KaHaBOK
Mexay NpsSMOYronbHLIMU y4acTKamu
honNLMY MOXKHO BLINONHNATL Cneuunans-
HbIM Pe3aKOM, U3rOTOBMNEHHbIM, Hanpu-
Mep, U3 OTpe3ka HOXOBOYHOIO NOMNoT-
Ha. MopobHuin cnocob npocTt, u ero
MOXXHO PEeKOMEeHAO0BaTb HauMHaLWmMM
papuonobuTtensm. Ho cnegyeT y4ecTs,
YTO NpK 3TOM cnocobe HEeCKONbKo yc-
TNOXHAETCH COCTaBMNEHUE CXEMbl CO-
equHeHns aetanen.

Mo Mepe HaKonNeHns onbITa U3roToB-
NEHUsT NEYaTHLIX NNAT MOXHO NEPexo-
ONTb Ha XMMUYeckuii cnocob yaaneHus
HEHYXXHbIX y4acTkoB donbru. B atom
cnydae cHavana paspabatbiBaloT yep-

| fHBAPD |

TEX NNathbl, T.e. CXeMy CoeAuHeHus ae-
Taneu, 1 BLIMEPHUBAIOT €€ Ha MWUMMu-
MeTpOBOI Bymare co CTOPOHbLI NPOBOA-
HUKoB B MacwTabe 1:1, oTMeyas LeHT-
pbl OTBEPCTUA U NPOCTABAAS YCNOBHbIE
M300paXkeHUss INeKTpo- U pagunopeta-
nei. MonyyeHHsLIA YepTeXx HaknensawT
PE3UHOBbLIM KNeeM Ha onbrpoBaHHyo
NOBEPXHOCTL 3aroTOBKM NNaTthl.

LWvnom unu kepHoM (nerkimu yaa-
pamu MONoTKa) HaMe4aroT Mo YepTexy
LeHTPbl OTBEPCTUHA.

Mo oKoH4YaHuy 3ToN paboTul Y4epTex
CHUMaIOT, yAansitoT OCTaTKM Knes ¢ rorb-
M 1 o6e3xupusaloT nnaty, Npotupas
TaMMNOHOM, CMOYEHHbBIM PacTBOpUTENEM
(646 mnu auetoHom). locne aToro Ka-
€aTbCsi NNathl PyKamy Henb3s, nHade B
Puc. 2 a)
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3TUX MECTax MOTYT OCTaTbCH KUPOBLIE
MsiTHa, U Ponsra He byneT TpaBuTbes. B
COOTBETCTBUN C HEPTEXOM Ha (PONLTY Ha-
HOCAT KapaHgaLlHbIA pUCYHOK NeYaTHbIX
NPOBOOHWKOB, OPUEHTUPYSCL NO HaMe-
YEHHBIM LIEHTPaM OTBEPCTUN.

Teneps kKakMM-NMGO 3aWUTHLIM CO-
CTaBOM BbITONHAETCH PUCYHOK NPOBO-
HAKOB, 4TOBLI (hoNbra B 3TUX MEecTax He
BbITpaBunacs. OBLIYHO 4Ns 3TON Lenu
UCMONbL3YIOT LAMNOHMAK UNU GUTYMHbIIA
nak. MoKpbLITUEe HaHOCAT CTEKNSHHLIM
peicthenepoM UNU pasnUuHLIMKU Nna-
KaTHEIMU NepusiMy (B 3aBUCUMOCTMU OT
WHUPUHEI fopoxkek). Ans ynobetea pa-
BoTbl KOHeL, CTeKNsHHOTO percdenepa
NPOrpeBaloT B NNaMeHN CNnYKu nnu 3a-
KWranku 4o pasMsryeHust CTekna v ua-
rmbaiot (puc.3). MpaMble NUHUM HaHo-
CAT C MOMOLLLIO NMUHENKN, K KOTOPOWN
CHU3Y TPUKNEEHDLE “HOXKU" U3 pesuHbl
Unu NnacTMaccst, 4Tobbl Kpai NMHeNRKy
Bl NPUNOAHST Haa nNnaTton 1 nog Hee

Puc. 3

He 3aTtekan nak. B HameyeHHbIX LeHT-
pax OTBEpCTUNA PUCYIOTCS KOHTaKTHble
nnowaaku. BaskocTs uanoHnaka (ero
pasbaBnAoT aLEeTOHOM) LOMKHA BbiTh
TaKkomn, 4tobbl €ro MOXHO BbINO Nerko
Habupatb pabounm KoHLOM peichene-
pa. Mepuopundecku peitctenep npomMsi-
BalOT B aueToHe.

locre BoiChixaHus naka pUCcyHok pe-
TYWWPYIOT, yaanss ckansnenem, 6put-
BOW MINW Ne3BUEM HOXa NOATEKU, NAT-
Ha, CNy4anHo NoABUBLIMECSI NepeMbiY-
kn. PaboTy 3Ty BLINOMHSIIOT akKypaTtHo,
NOCKONbKY LLanoHNak OepXuTcs Ha
(onwre He o4eHb NPOYHO.

Nyywne pesynstatsl nonyyatoTcs,
€CIM pUCOBATL NNAaTy TyLWLIO. HaHocuTs
€€ MOXXHO OBLIYHBLIMU YEPTEKHLIMM UH-
CTPyMEHTaMu — percdeaepamu, nepb-
aMu U T.n0. XOTSi MOXHO MOMb30BaTLCS
TYWbIO CUHETO, KPACHOIO UMK YEPHOTo
UBETOB, NpeanodTUTENnsLHee BCe-Taku
CUHSASA TYLLIb, MOCKOMbLKY KpacHas MeHee
3ameTHa Ha (ponbre, a YyepHas obnapa-
eT XyALUMM cuenneHnem ¢ Heit. Kpome
TOrO, TylWb Bonee KPUTUIHA K KayecTay
NMOBEPXHOCTU (PONLIN — €€ HYXHO 3a-
YnLaTL YEPHUNBHBIM NACTUMKOM, @ 3a-
TEM NPOTUPATL YUCTOW CyXOW MaTepu-
ei. 3aWmnTHOE NOKPLITUE MOXKHO BLINO-

HUTb 1 NIUNKOM NEHTON (Nyylle Npoapay-
HOW), HaKNeeHHoW Ha Gonury.

Cnepyrowmit aTan — TpaBneHue nna-
Tbl NS YOANEHNs He3aL MUEHHDBIX yya-
CTKOB chonuru. HecMotps Ha obunue
XUMUYECKUX PEeaKTUBOB M CNOCOGOB
TpaBneHus, Haubonee npocto u yao6-
HO B NIOBUTENLCKUX YCNIOBUSX TPaBUTS
nnatsl B pacTBOpe XMOPHOro Xeneaa,
Ero pasBogsT B ropsiyeit KUnayeHomn
Bode [0 nonyyeHus nnotHocTtu 1,3
(150 r xnopHoro *enesa B nopoluke Ha
200 mn Bogwl).

PacTBop HanuBaioT B BaHHOUKY 1 NO-
TPY>XaK0T B HEro nnaty onsrol BHW3, Ho
TaK, 4Tobbl Nnata He kacanacs aHa. Mpo-
LLie BCero 310 caenarb, BCTaBuB B Npea-
BaputensHo NpocBeprieHHsie No yrnam
nnarsl OTBEPCTUS TPU-YETbLIPE OTpaHUYm-
TeNMbHbIe CTOWKM, Hanpumep, Cnuyku
{(puc.4). MpoKoMKNTENLHOCTL Tpasne-
HU1si B CBEXXEMNPUIOTOBINEHHOM pAacTBope
— 30...50 MUH, B UCTOUIEHHOM (MHOTO-
KpaTHO Ucnone3oBaHHoM) — 2...3 y. Mo-
sIBIeH1E Ha NOBEPXHOCTM pacTeopa Be-
NecoBaToN MNEHKN CBUAETENLCTBYET O
€70 CUNBHOM UCTOLLEHUU, MOMbL30BATL-
Csl TaKUM pacTBOPOM He Crieayer.

Puc. 4

Mo oKkoHYaHWUW TpaBreHus nnarty npo-
MbIBAIOT B Boge, a 3aTeM yaansioT ua-
NOoHNaK (MK TYLWb) MENKO3EPHUCTON
BOAOCTOMKOW HaxpayHoh Bymaroin B
ctpye ropsiyen (60...80°C) Bogsl. He-
NPOTpaBreHHsle y4acTku onsru yaa-
NAOT OCTPLHIM HOXOM MNU PEe3aKOM.
Mocne yero cBepnaTca 0TBEpCTUS nog
BbIBOALI AeTalNen, NPOBOAHUKN OKOHYa-
TENLHO 3a4ULLIAKT Haxaa4Hon ByMarow
1 3any>XuBaiorT.

Mnata rotoBa ANs MoHTaXa (yCTaHoB-
Kn paguoanementos). lNpegsaputensHo
BbIBOALI 3NEMEHTOB NoaroTaBnMBalot, Wx
O4ULLAIOT OT OKWCHOIO CIOS YEPHUITBHBIM
NacTykoM (prc.5), obnyxmeaioT 1 uarmba-
10T TaK, 4T06bI NOCIE YCTAHOBKYM Ha nnaty
MapKupoBKa HOMMHANAa WUNKU YCINIOBHOTO
0603HaueHnsi Haxogmnacs CBepxy, ecrnu
AeTans pacnonaraeTcs ropu3oHTansHo
(puc.6a), unm Geina xopoLwo BuaHa npu
BEpTMKanNoLHOM pacrnonoXeHun aetanu
(pnc.66, B). DneMeHT BCTABMSIOT B Npe-

Ha3HayYeHHble ANA Hero oTBepCTWs nna-
Thl, BoICTYNAIOWYIO HA, NNATOM 4acTb Bbl-
BOJOB YKOPA4MBaOT 40 1...5 MM, Npuku-
MaIOT K MOHTa)HOW nrnowagke (B cnyyae
3Kcnnyaralmm Nnatel B yCIIoBUSIX BUGpa-
LiM¥ 1 yOapoB) 1 Npunavsaior.
MoHTupoBats nnaty GuiBaet yno6-
Hee, eCNN YCTaHOBUTL ee Ha TEXHOMO-
rMYEecKne CToNKM (PUc.7), BLITOUEHHbIE
M3 U3ONSILMOHHOIo Matepuana. Ans
3TOr0, KOHEYHO, Ha NnaTe AOMKHbL! BbiTh
NpenycMOTpeHbl OTBEPCTUsi No yrham.
KopoTkue oTpesku ctoek pacnonaraior
CO CTOPOHbLI NeYaTHbLIX NPOBOAHWKOB U
HaBUHYMBAIOT HA BUHTbLI, 3aNpeccoBaH-
Hble B ANUHHbLIE OTPE3KU CTOEK,
Cnyyaertcs, 4To BCe COegUHEHVsi MEX-
AY BeTansMu BbINONHWTL NEYATHLIM Cro-
COBOM He yaaeTcs 1 NpUXoamUTCsi UCTONL-
30BaTh NEPEeMbIYKN 13 MOHTAXKHOMO Npo-

2l Puc. 7

20

BoAa (B M30MsLmMm unm Ges
Hee). Ecnu uncno Takux ne-
peMblyek npubrivxkaercs K
decstky, uenecoobpasHee
BOCMOMNbL30BaTLCS ABYCTO-
POHHUM PONBIUPOBAHHLIM

27




MatepuanoM. TexHONOMMs N3roToBNeHus
[ABYCTOPOHHWUX Nat aHanorn4Ha eole-
onucaHHoW, Ho paspabaTsiBath YepTex
HeobxoanMo ANns AByX CTOPOH nnatbl.
YepTeXX MOXKHO BHITOAHATL HA MUNNK-
MeTpoBOW Bymare, MCNonbaysi ANs NUHUA
CBSA3M, pacnonOXeHHbIX Ha PasHbIX CTO-
poHax Nnartsl, oTnuyatoLLmecs yeeta. 3a-
TeM gns ynobcTea nydwe caenarb Aea
OTOENbHbLIX YepTexa (ANa KaxJown cTo-
POHBI NNaThi). HY>KHO CTPEMUTLCS K TOMY,
YTOBEl CO CTOPOHLI AeTanen Ha nnare
BbINO BO3MOXXHO MEHbLLLE COEANHNTEMb-
HbIX MPOBOQHUKOB. PadpaboTaHHsiin Yep-
TEX NepeHOCHT Ha Nnarty, cneasi 3a Tem,
YTOBbI KOHTAKTHLIE NMoLLagku Ha obenx
CTOpOHax 3aroTOBKW NnaTtbi coenanu.
HuyeM He OTNMYaETCs W ycTaHoBKa Ae-
Tanei, 3a UCKIIOYEHWEM CryyaeB, Koraa
nog HUMKU NpOXoasT NeyaTHble NpoBoa-
HUKWM — TOrAa Aerans NpUnogH1UMaloT Ha
1...2 MM Hag nnatow (puc.8). Mpu Heob-
XOAMMOCTU COeauHUTL Mexay cobo#
NPOBOOHWKN C 06enx CTOpOH nNNarsl 3T0
AenaioT NMbo OTPE3KOM MYXEHOMo Npo-
Boaa (puc.9a), nnbo ¢ NOMOLLILIO BbIBO-
na petanu (puc.96). Ecnu petans gon-
XHa BbITb pacrnonoMXeHa Co CTOPOHbI Nne-
YaTHbIX NMPOBOGHMKOB, €e BbIBOAbI Npu-
NavBaloT, KaK 3TO Noka3aHo Ha puc.10.
Mpu paspaboTke KOHCTPYKUMIA HA MUK-
pocxemMax Nopol BO3HUKAKOT TPYOHOCTY
C pa3BoAKOW Ha nedarHol nnare Npoeoa-
HMKOB NWTaHusi. BbipydaTt B 3ToM cnyyae

W

i
i

Puc. 8

9 a) 6)

%
25...30

0GbeMHble NPOBOAHUKY, BbINOMHEHHLIE B
BMAE LWTAHM Hag MUKPOCXEMamu, U oT-
BOAbl OT HAX, COEQMHEHHDIE C BbIBOAAMY
nutaHus. JuameTp “LtaHri” MOXeT ObITb

0,5...0,8 MM, @ nognasiHHLIX K HeW npo-

MC C KOHTpoOInem

B TexHu4eckoM KpyXke (aBuamogens-
HOM, pagvo 1 Ap.), aBTOPEMOHTHON Ma-
CTEepPCKOW UMK MacTepcKol cryxOut Obita
Ans pabotsl TpebyeTcsi MHOMo MHCTPY-
MeHTOB. [nsi ygobcTBa Nonb3oBaHWs
0BbIYHO CO3A3ETCA MHCTPYMEHTAMbLHBLIA
CTeHA, TAe Ha pasnuuHbIX AepXartensix
pacnonoXeHsl MHCTPyMeHTbI. Ecnn umu
paboTaloT HECKOMbKO Y4EnoBeK, TO KTo-
HUOyab Hepeako 3abbiBaeT BepHYTL UH-
CTPYMEHT Ha MeCTo, 1 Toraa MHOIo Bpe-
MEHU yXOOWT Ha ero Noucku.

MpepnaraeMbii UHCTPYMEH TAMNbHbINA
cteHa (MC) npencrasnset cobown ycTpon-
CTBO, NOMOTaloLLIee XpaHUTb UHCTPYMEHT
CTPOIo B OnpeaeneHHoM MecTe, 1 npea-
HasHa4yeH 4Nsi yCTaHOBKU MHCTPYMEHTOB,
MMEIOLLIMX PYYKU U3 M3OMSILUOHHBIX Ma-

TepvanoB (gepesa, NNactMaccsl 1 ap.).
Ha WC MOXHO 3akpenuTb OTBEPTKY,
LWWMO, HaNWUMAbLHUKA, TOPLEBLIE KIO4MK,
HanduUnu C yHMBEPCAnbHBIMA pyYKamm
(C LaHroBbLIMK aepKaTensiMun), MOHTaX-
Hble HOXW, MOMOTKU # MHOro€ gpyroe.
Ansg MHCTPYMEHTOB XenatenbHo nogo-
OpaTb 1Y N3roTOBUTL O[UHAKOBbLIE pyY-
Ku (Orn3Kow K LunuHgpudeckomn oopmsl).
Torga ynpoLlaeTcs KpenneHne repkoHoB
(MOXHO Bblpe3aTh eanHbIA Nas Ha CTaH-
Ke, a He BbiaanbnueaTtb MHAMBMOYANb-
Hble Nasbt cTaMeckow). [lo M3rotoBneHus
CTeHaa cnenyeT onpeaenuTs Heobxoau-
MO€ KOMU4ECTBO MHCTPYMEHTOB, Npoay-
Matb “X pacriofnoXeHWe 1 HapucoBaTh B
mMacwTabe 1:1 npoekuuun ycraHaenuea-
€MOr0 MHCTPYMEHTa Ha NUCTEe NAOTHOM

niee npuenekarenbHbLIM.

BogHukos — 0,2...0,4 mm. KoHub! npoBoa-
HUKOB 3aKpy4MBaOT BOKPYT “LUTAHM” Ha
1...2 obopoTa v nponaueatot (puc.11).
MoOHTUPYS Ha NNate MUHUATIOPHbLIE
paguopetanu, cobceM He obsizatens-
HO MoMb30BaTLCHA cneynanbHbiM na-
AnbHUKOM. MNMogonaeT U obbIYHLIA Wn-
POKOAOCTYMHBIA NasiNbHUK MOLLHOCTLIO
40 Bt. Ho Xano ero Hy>XHO 3aTo4uTb
(puc.12a). Hennoxo umeTs Habop xan
C Pa3nUyHO 33TO4KOW, OOQHO M3 KOTO-
pbiX U30rHYTO NO4 NPAMbLIM YIMOM
(puc.126). 3a paboyein NOBEPXHOCTLIO
Xana Hy>XHo crneguTb, M No Mepe ee
3po3nK 3atauneatb M obnyxuearb.
KayecTBo nalku U Cpok cnyxbwi
ana 3aBUCAT OT TeMnepartypbl Harpe-
Ba, Mo3ToMy HenuwHe U3roToBUTL ANS
nasnbHUKa perynsaTop MOLHOCTY U yC-
TaHaenMBaTbL UM TemnepaTypy Xana B
3aBMCUMOCTM OT xapaKkrepa nanku.
Hannyywuid nioc ANst MOHTaXa ne-
YaTHbLIX NNaT — XXUGKAA akTUBAPOBAH-
HbIlA, Hanpumep, NTTU-120. Octatku 3T0-
ro cnioca He obsizatensHo ygansite ¢
nnatel nocne navku. MNpu ncnons3oea-
HWW B KaYecTBe (hrca KaHUonu ee oc-
TaTKN KenaTtensbHo yaansits, COCKOONUB,
HarmpuMep, ckansnenem, a 3arem npo-
MbITb MAATY aleTOHOM MW CMUPTOM.
YucTas nnata umeet Gonbllee nosepx-
HOCTHOE COMPOTUBMEHME W, KPOME TOrO,
BHELLHWIA BUA MOHTaXa nony4vaercs 6o-

A.O3HOBUXUH,
r.pKkyTCK.

Oymaru. Jlyywe ncnonb3oBatb CBETNYIO
CaMOKMNesLLYOCs MNMEHKY, a NpoeKuun
KaXJOro MHCTpyMEHTa BbIpe3aTth U3 ca-
MOKMNesLLEeACs NneHKW TeMHOTO LiBeTa.
MneHka ¢ HakNneeHHsLIMU Ha Hee npo-
EeKLMAMU (KOHTYPHLIMU pUCYHKaMU) UH-
CTPYMEHTOB NPUKIEeNBaeTCsi K paHepHo-
My cTteHay 4 (pue.1) nocne Toro, Kak B
CTeHA yCTaHOBMEHb! U pacnasiHbl BCE rep-
KOHbl 5. 3atemM B CTeHO BKPY4MBaKOTCSH
Wypynb! 1, cAyailue aepxatensmm nH-
CTPYMEHTOB. Pyyku BCex MHCTPYMEHTOB
2 oCHaLLAIOTCA NOCTOAHHBIMW MarHuTa-
My 3. MarHuThl kenaTensHo NPUMEHNTL
LMNUHapUYeckoi opMbl, Hanpumep, ot
OTKMOHSOLLIE CUCTEMBI KUHECKOTOB Te-
nesusopoe (D=11,5 mmM; h=10 mm). ing
MX yCTAHOBKM B py4Kax cnegyer npoceep-




Puc. 1

UTb OTBEPCTUS (He CKBO3HbIE), a Mar-
HWTbI BKNEUTb, Hanpumep, 3noKCUOHO
cmonon. [ina Toro, 4tobb! He 3agyMbl-
BasiCb BELWaTb MHCTPYMEHT MAarHUTOM K
repKoHy, Ha NULEBOM (NPOTUBONONOXKHOM
0T MarHuTa) CTOPOHE pPyuKku MOXHO 060-
3HAYUTL HOMEpP MECTa Ha CTeHae.

Hbl (SF1...SFn) 3amkHyTbl. Ecnu xoTs
Bbl 0OOUH MHCTPYMEHT HE YCTAHOBREH Ha
MECTO, TO COOTBETCTBYIOLLMIA eMy rep-
KOH OCTaeTcs pa3oMKHyTeiM, 1 HL1 He
cBeTUTCS.

YAyywnTe CXeMy MOXHO, cobpas
YKK B cootBetcTBuM C puc.3. Mpy Ha-
Xatuu Ha kHonky SB1, ecnu He Bce
MHCTPYMEHTHI Ha MecTe, TOK Gatapeu
GB1 npotekaet uepes “kpacHyio” n “se-
neHy” vacty HL1. LiBet cBeverHuss HL1
NoMy4aeTCsi XKeNnTOBaTO-KPACHbLIM, yKa-
3bIBaIOLLMM HA HEKOMNNEKTHOCTb MHCT-
pyMeHTa (MNun HenpaBuNLHOE ero no-
noxeHue Ha cteHae). Korga Bce uMHCT-
pyMeHTbl Ha UC, “kpacHas” vacTts HLA1
WYHTUPYETCS HU3KMM CONPOTHUBMEHNEM
LieNY 3aMKHYBLUMXCH repkoHOB (SF1 ...
SFn), n uBet cBeueHus CTaHOBMUTCS

3€efEHbIM.

€MbI TOK paBeH (npy 3eneHoM LBeTe
CBeuveHus) 52 MA, npu xenrtoBaTto-
KpacHom — 40 mA.

B YKK npumMeHeHbl peaucTopsl Tvna
OMINT, repkoHbl KOM-2, MK17 nnu nio-
Gble opyrue MUHUATIOpHbIE C paboqnm
TOKOM He meHee 40 mA. KHonka —
KM1-1, 6arapes GB1 — “nnockas”
(3R12P unu 3336J1) c HanpsikeHnem
4,5 B. Cunuit ceetoguon HL1 (puc.2)
MOXHO 3aMEHWTb 3eneHblM TuUna
AN307B, npu atom conpoTtuBnenve R1
cnegyert yBenuuutb Ao 130 Om. iByx-
LBeTHbI cBeTopguoa HL1 (puc.3) same-
HWM aHanorMuHLIM 3apy6GexHoro npo-
M3BOACTBA UMW ABYMSI €AUHUYHBLIMM
(AN3076 1 AN307B).

Ulypynsl-gepxareny MHCTpyMeHTa uc-
NoNb30BaHbL! C NONYKPYIrAoW ronoBKow
(avametp ronoBkn — He Bonee 6 Mm) 1

Puc. 2 Puc. 3
SF1 SF2 SFn HL! |SB1 "Mposepka" —{=1
—_— HL1 ANC331A R1 130
OTeépTka  Lnno HL1 Monortok
FYL-5013UBC OB 30N | AT
(cvmit ¢ nuwzoi) SB1 2 H [ R2\\3
3B, 20 mA. Mposepka T = Kp. | 3en 10
GB1 333611 R175 b ]: ” = . .
I__4||[ — @ SF1 SF2 SFp
2\ + — D —
OTeeptka  Uuno MonoTok

MNpocTeiiee yCTPONCTBO KOHTPONS
komanekTHocTyH (YKK) MoxHo cobpats
fo cxeme Ha puc.2. [py Haxatumn Ha
kHonky SB1 cBetoauop HL1 saxuraet-
Cs1 TONbKO B TOM Crlyyae, Korga Bce co-
eMHEeHHbIe NOCnefoBaTenbHO repKo-

i

“Da4 Han”’

Yempoticmeo ucrisimaHo “Ha Hamype”.

Pesynemamer nonoxumensHsie: ny-
2aem ceoux u coceded, Jyxue 06xodam
CmMopoHoU.

s

YcraHoBneHHas Ha gave npeanara-
emast curHanu3ayusi BecbmMa gelleBa
W He COAEPXKUT JOPOroCTOSUMX ane-
MEHTOB (MH(paKkpacHbix M3Bewiare-
nem v np.).

[ins oxpaHsl Aauv ocTatoyHo 3a6no-
KMpOBATL CUrHanuaauuen aBepu U okHa.
LLneid oxpaHs! OKOH BLINOMHEH TOHKUM
MedHeIM npoBogom 20,1...0,2 MM, Ha
[BEPU YCTAHOBMEHbI MAarHUTOKOHTAKT-
Hble curHanuaarops! Tuna “CMK”, koto-
pble MOXHO 3aMEHUTL Ha MUKpONEepeK-

Cxema nosBonsieT cpasy nocne Ha-
Xatua Ha kHonky SB1 no cBeueHuio
csetoanona HL1 nposeputs, ucnpas-
Ha ny 6aTapes (Qaxke ecnu He Bce rep-
KOHb! 3aMkHyTbl). [py ykasaHHbIX Ha
cxeme HomuHanax R1 u R2 nOTpe6nﬂ-

oxpaHa

movarenu Tuna M. PaspsiB 1 noBTOp-
HOe coeuHeHue Wnendga He NpUBoasiT
K OTKMIOYEHUIO CUrHaNU3aLum.
CobpaHHbie B nocregoBaTtenbHyo
Lenb gatunk # wnend nogknoyaTca
KUHTerpansHomy Tanmepy DA1 (puc.1).
Mukpocxembl cepun 555 (KP1006BK1)
NOTPeBRSIOT NPy HanpshkeHun 4,5...18 B
TOK 0T 2 fo 15 MA. B npeanaraemoin
CUrHaNuU3auuM HanpsXXeHue nNUTaHus
BoibpaHo 9 B. Tok B 4eXypHOM pexu-
Me He npeBbliwaet 10 MA, a B pexume
“Tpesora” notpebneHne Toka 3aBUCUT OT
MCNONb3yeMblX CBETOBbLIX U 3BYyKOBLIX
naBeilarenen. CBeTOBOI M3Bewarens
npeacraenser coboi Kopnyc, BHYTpU
KOTOPOIo pacnorioxeHs TpU CBETOAMO-

AnuHon nopsigka 30 MMm. ns HagexHon
pabotbl YKK BbuicTynawuwas ns UC
YacTb Wypyna AomkHa ObITh NUlb He-
MHOr0 (Ha 1 MM) BonbLue TOMWMHL! (au-
ametpa) pyuku UHCTpYMEHTA.

B.KOHOBANOB,
r.pkyTCK.

A2 C orpaHnunTENbHLBIMKM pe3ncTopamu,
3BYKOBOW CUrHanu3aTtop COCTOMT U3 re-
Heparopa 1 Nbe3onsnyvarens, coaaato-
Liero 3pykosoe pasnenne 105...120 ab.
MpuBop ¢ nsBelatensiMu yctaHaBnumea-
€TCA Ha BbICOTE BLITAHYTOW pyku, npo-
BOAA@ K LWNENdy MOXHO NPOMOXUTL NO
CTeHe Ha BbicoTe bonee 2 M.

Mpubop koHTpons (puc.1) coctount
13 reHeparopa UMNyNLCOB HA MUKPO-
cxeme DA1, ycTpoUCTBa BKNIOYEHUS
Ha tupuctope VS1 u usBewarenen:
BA1 — 3BykoBoro un HL1 — cBertoBo-
ro. 1ns BKNOUEHUA NpUBopa B pexnm
oxpaHbl paspaboTaH HageXHbd Bnok
Ha Tupuctope VS2. KHonka SA1
(“BI.") ycTaHoBMEHa Ha kopnyce npu-
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NUTaHUST NPUHLMNMANBHO BaXKeH npu
Honblunx KoNnebaHUsX HanpsHKEHUs
cetu B TeueHune cytok. bydepHas noa-

3apsigka 6arapeu No3BonseT NPoAInTbL
ee paborTy, a Npu OTCYTCTBAN CETEBOTO
HanpsHKeHUsi NUTaTh CUrHANU3aLMIo.

AHBAP, ERTTE

leHepaTtop Ha mukpocxeme DA1
BblpabarbiBaeT MMNynNbCbl 4acToToM
npumepHo 100 Ny, 3aBucswine ot Ho-
MuHanoB peanctopoB R1, R2 u koH-
AeHcatopa C1. BknioyeHue curHana
TPEBOr1 NPOUCXOLUT C 3a4epPXKKOW No
BpemeHu, 3aBucser oT HoMUHanoB
R3 1 C3, ncoctaBnser 4...12 c.

Hanpsokenne Ha BbiBoge 4 MUKpO-
CXEMbl NpY 3aMKHYTOM Linende pas-
HO HYNIO, 1 UMNYNbLCb! C BbIXxoAa (Bbl-
Boga 3) otcytcTByOT. Kak Tonuko
Wnendy oKasbiBAeTCHA Pa3oMKHYTHIM,
koHpeHcaTop C3 3apsikaertcs yepes
peauctop R3 oT MCTOYHMKA nUTaHUs,
1 DA1 npu HanpsbkeHun Ha BobiBoae 4
6onee 0,7 B cpabarwiBaer. Ha BuiBo-
Ae 3 nosBnsercs UMNynsc, KOTOpbIA
Yepes orpaHuunBatoL il peanctop R4
OTKpbIBaer Tupuctop VS1, Bknwoyaio-
LM 3BYKOBOI M CBETOBOI MaBeLlaTe-
nu. Ceetoguop nHaukauuv HL2 B pe-
XuMe “OxpaHa” NoCTOSHHO CBEeTUTCH
KpacHbIM CBETOM.

Papuoneranu B cxeme MOXHO UCMonNb-
30Batb C pasbpoCoOM HOMWHANOB [O
50%. Peauctopbl — tuna MINT-0,125,
koHaeHcaTtopbl — K50-3 unu nHble, xe-
narenbHo, ManorabaputHble. CTabunur-
poH VD1 npu cTabunbHOM HanpsihkeHun
aneKTpoceTW yCTaHaBnuBary, He obsA3a-
TeNbHO. TUpUCTOpbLl NOOMAYT MGOro
™na 13 cepuit KY101, KY201, KY202.

Bce pagnokoMnoHeHTbl cxembl ycTa-
HOBMEHbl Ha Ne4aTHon nnarte, YepTex
KOTOpPOW NpuBegeH Ha puc.2, a pac-
NONOXeHWe 3NEeMEHTOB — Ha puc.3.
Bbriok curHanusauum moHTUpyercs B
MEeTarnnM4yeckoM Kopnyce npousBorb-
Horo pasmepa (puc.4), rage ycrtaHaenu-

C® | 1=

°
SA1

Puc. 4

BalOTCHA CBETOBOW U 3ByKOBOW U3Bella-
TENW, Nnara ¢ INEKTPOHHOW CXEMOM U
Harapes. CeveHne coeanHUTENbHBIX
NoBOAOB cnepyer BblOpats He MeHee
0,5 Mm2,

SA2
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YNbTpasByKoOBOM NPUEMHUK

YRbTpa3BykoBOM NPUEMHUK, KOTOPbIA
3a pybexom Gonblie u3BecTeH nog
HasBaHuem Bat detector (BD) — “06-
Hapy>Xutenb” NeTyy4ein Moiln, sBnsieT-
CHl YCTPOMCTBOM, NO3BONSIOLLMM YCIbI-
wath ynsTpasByku, u3naBaemsie, Ha-
npuMep, NeTy4nmMmn Mbilamu. Pasnuya-
10T Heckonbko Tunos BD:

- BD ¢ peneHnem yactotsl;

- BD retepognHHoro tuna (c npeo6-
pasoBaHMEeM 4acToThi),

- BD ¢ “samennenuem”;

- BD ¢ DSP (¢ uudposoin o6pabor-
KOW curHana).

BD c geneHveM 4actoTul — Hanbo-
nee NPOCTO€ YCTPOWCTBO, KOTOPOE No-
3BONAET NOAENAUTL YACTOTY YNETPas3By-
KOBOIO CMrHana [o 4actoTsl, Bocnpu-
HUMaeMoW yenoBeveckumM yxom. Takon
NPUEMHIK SIBISETCS LUIMPOKONONOCHBLIM
W MO3BOMNSIET HE NPONYCTUTHL CUrHan.I
BO BCeM HabnwogaemMoMm guanasoHe
yacToT. OgHAKo OH He UMeeT amnnu-
TyaHo obpaboTtku curHana, a Buixoa-
HOW 3BYKOBOW CUIHan He SBNsieTcs “Tou-
Ho konuen” BxogHoro. Hanpumep, 3By-
kn, U3faBaemblie NeTyd4en Mollbio, Ha-
NOMUHAIOT CUrHanbI OT cuyeTunka len-
repa, 1.€. COCTOSAT U3 NocneaoBaTens-
HOCTM LEMN4YKOB.

Ha Bxon BD o6bl4HO nogawotcs cur-
Hankl yacrotoin okomno 40 k' ot npe-
obpasoBarensi ynsTpa3ByKOBbLIX CUrHa-
0B B 3NeKTpuyeckune. B npueMHuke atu
CUrHanbl YCUIMUBAIOTCS, @ 3aTeM UX Ya-
cTo7a AEnuUTCst Ha 16, Tak 4To curHan,
Hanpumep, Yactoton 40 kIl Gyget Boc-
MPUHAT HENOBEYECKUM YXOM Kak MMero-
wmui yactoty 2,5 klM'y. CurHan yacroton
2,5 kY MoxeT OblTh 3aTeM ycuneH u
nofiaH Ha ronoBHbLie TenedoHsl Unu
AMHAMUYECKYIO TOIOBKY.

BD Takoro Tuna patotaet Ha Hebonb-
LIOM pacCTosHUM OT 06bekTa, T.e. Npu-
eMHUKY TpebyeTCsi [OBOMNbHO CUMbHbIA
BXOAHOWM cUrHan. YCTponcTBO He umMe-
€T CONYTCTBYIOWMX WYMOB Ha BbIXoae
W MOXKeT Nerko nNoMeLLaTsesi B kapma-
He, T.K. UMeeT Hebonblune pasmepsi.
BHyTpeHHss “HauuHka” cocTtomT, Kak
npaBUNO, M3 HECKONbKMX YCUNUTENb-
HbIX MUKPOCXEM, 4BOUYHOIO CYETHMKA-
aenutensi 1 HeBoNbLLLOro KonuMyecTtBa
COMYTCTBYIOWMX UM aeTanen. Takoe
YCTPOMCTBO MOXHO paccmartpuBaTth

TONbLKO KaK J4aTuY4uK NPUCYTCTBUS CUrHa-
na, 1.K. aHanu3 Popmsl 3TOro curHana
He Npou3BoaMTCS.

BD c penenvem yactots! xenarens-
HO NpUMeHATL ANsS obHapyXeHus
obbekta HabnopeHus, a HabmopeHue
3a 0ObLEKTOM MOXHO NPOBOAWTL C NO-
MOLLIbIO Y3KOMOMOCHOTO NPUEMHOTO YC-
TPOWCTBa C retepoavHoM. “fetepoank-
Hbl” BD siBnsietcs, no cytum pena, tem
e paanonpUeMHUKOM, TONBKO C HU3KOM
NPpUHUMAaE MO 4aCTOTOW, UMEIOLLIUM Ha
BXO4E aKyCTO-3NeKTpUYecKuit ynstpa-
3BYKOBOW npeobpasoBatens. JnekTpu-
YeCKuiA curHan ¢ npeobpasoBarens ycu-
nuBaeTcs U NodaeTcsi Ha CMecuTens, Ha
KOTOpLIA Takke NOCTynaeT CurHan ot
MECTHOro retepoauHa. PasHocTHbin HY
CUIrHan ¢ BbiIXxo4a CMEeCUTeNsi BHOBbL YCU-
N1BaeTCa U NOSAETCsi Ha MONoBHbLIE Te-
nedoHbl NN AMHAMUYECKYIO [OMOBKY.
BD retepoguHHoro tuna takxe umeert
HeBonbLMe pasmeps, Ho, B OTMYMe OT
BD ¢ genenvem yacrotst, nossonser
fipocnylmBars cnabsie curHansl, npu-
4YeM BbIXOOQHOW CUrHan siBNsieTcst “konu-
€1” BXOQHOI0, CMELLEHHOIO BHU3 NO 4a-
crote. Mockonsky Takon BD cakruyec-
KW NpeacTaBnsier CoBoM NPUEMHUK Npsi-
MOro npeobpasoBaHus 1 UMeeT JocTa-
TOYHO BLICOKYIO Y4YBCTBUTENbLHOCTbL, TO
Ha BbiX0Ae NPUeMHMKa NOCTOAHHO Npyu-
CyTCTBYeT Genbiii LLYM TON UMW UHOM UH-
TEHCUBHOCTM B 3aBUCUMOCTH OT NpUMe-
HEHHbBIX KOMNOHEHTOB ¥ KO3 dULUeH-
Ta YCUNeHunsi yCTponcTBa.

WNamensis yactoty retepogmHa BD,
MOXHO HactpamBaTtbCsi Ha pasnnyHble
y4actku pabodero auanasoHa # onpe-
[ensaTb, Hanpumep, pa3HOBUAHOCTH
NeTy4ux Mbllen, T.K. OHu “paboTaioT” B
pasHblx y4acTkax ynsTpa3ByKoBOro au-
anasoHa. OgHako nNpu 3TOM eCTb PUCK
NpPoNyCcTUTL CUrHan, ecnu 3apaHee He
HacTpPOUTL YCTPOWCTBO Ha HYXKHYIO Ya-
CTOTY.

BD ¢ sameanenvem (wupokononoc-
Hble, paboTaioime, B otnuyme ot BD ¢
AeneHneM 4acToThl, He B pexume pe-
anbHOro BpeMeHW, a C 3aaepkKon, He-
06Xo[MMOIt Ha 3anuch “nopumu’ Bxoa-
HOfo curHana) npeacTtasnsioT cobon
O4eHb [oporue ycTponcTBa, UCnonbay-
IOUWMEe NPUHLMN BbICOKOCKOPOCTHORO
UM pPoBOro 3anUChLIBaIOLLErO YCTPOt-

B.BECEQWUH, UAILAQ,

r.TioMeHb.

cTBa (marHutogoHa). MNMocne 3anucu
CUrHana ero BoCnpou3BoAsAT CO CKOpo-
CTbio, coctaenawowen 1/10, 1/32 vnn
1/64 4acTb o7 ckopocTu 3anucu. Mpo-
CNyLUMBAsA 3anUCaHHLIR curHan, aHanu-
3MPYIOT YaCTOTHbIE, aMNNUTYOHLIE U
CNEKTpanbHble XapakTepucTuku, npu-
YeM chenarb ATO MOXHO MU Henoc-
PEACTBEHHO Ha MeCcTe 3anucu, unu,
CNYCTA HEKOTOPOE BpeMmsi (gake roast),
B nabopartopuu.

BD c DSP sBnsietcsi 4OBONLHO CNOX-
HbIM YCTPOWCTBOM, HO N103BONSIET NPOBO-
OUTb BCECTOPOHHUIA aHanu3 ynerpassy-
KOBbIX CMUrHanoB. Takue ycTpoicTtBa
yallle BCEero NPUMEHSIIOTCS B HAay4HO-UC-
CNepoBaTenbCkUX YHPEXOEHNSIX.

Yxo HopMansHoro pebeHka cnocob-
HO BOCNpUHMMATL 3BYKOBble koneba-
Hust o1 20 Iy go 20 klMy. C Bospactom
BEPXHSIA rpaHnuua YyBCTBUTENLHOCTY
yXa CHuxaetcs (Hanpumep, ansi cpea-
Hero Bo3pacra — fo 14 kfu, npuuem
YYBCTBUTENLHOCTL CHKAETCH Y MyX-
YuH BbICTpee, YeM Y xeHiiuH). lety-
Y¥ue MbILM M3NYYAIOT YNbTPasBYKOBbLIE
curHans B ananasoHe 4yactot o1 20 go
210 k'Y (B 3@aBUCUMOCTHM OT NoaBUAA),
npuyeM Kaxgas ocobb uapaer cBoi
YHUKanNsHbIR curHan. fletyyast Mbiws,
3aHATas NoNcKamu NULLKM, U3[aeT cur-
Hamnbl C perynsipHolMyu “HTEpBanamu.
Mocne NovMku HacekoMoro coHap ne-
Ty4eihd MbIlK U30aeT HeNpPepbiBHYIO
cepuio umnynscos — “obegeHHoe yp-
YaHue”. Cnepyet OTMETUTHL 4OCTATOM-
HO BONbLIYI0 MOLLHOCTL M3faBaeMblx
NEeTYYMMU MbIllaMK YNsTPasBYKOBLIX
“KPUKOB”, MOCKOMNbKY B NPOMEXYTKax
Mexay “nocsinkamu” ocobb AomkHa
NpoCcnywunBaTbL OTPaXEHHbIE OT BO3-
MOXHbIX Llenen 1 okpyxxarilen obcra-
HOBKYM 9x0-cUrHansl. Ee opraHsi cnyxa
ABNAIOTCA O4EHb YYBCTBUTENbHLIMU
“npueMHnkaMu”, Ho 4Tobbl He “ormox-
HYTb" OT COBCTBEHHOTO KpWKa, yLwin ne-
TYYUX MbILENR UMET cneuuvanbHbe
LWITOPKK, KOTOPLIE NpU COBCTBEHHOM
KpUKe 3akpbiBaioTcs. OnutensHocTs
NOCLINOK CoHapa feTy4en Mbiwu co-
craensier o1 0,2 no 100 mc.

OkasbiBaeTcsi, ¥ KpbIChl M3Na0T YNb-
TPasBYKOBbLIE CUIHaMbI: B3pOCTble 0Co-
61 — yactoToit okono 22 kly, “mono-
hexb” — okorno 40 kl'u, 3Byku arpec-




cum — npumMepHo 50 kfu, a Ha vacTtoTte
npumepHo 55 kMY 3ByunT Tak HasbiBa-
eMbIii “cmex” KpbiC, KOrga OHW urpawT
MW HAaxopAaTcs B KOMPOPTHOM COCTO-
AHUN,

Kpome Toro, BD nossonsiet ycnbi-
WwaTb CTPeKoTaHne KyaHeuukos, bonb-
was vactb “pasroBopa”’ KOTOpbLIX Npo-
MCXOAMUT Ha yNbLTPasByKOBbIX YacToTax,
YenoBek B Bo3pacTe, B cuny yxyalle-
HUS BOCNPUSITUSI BEPXHUX 4aCTOT, MO-
XET COBCEM He ChbllaTtb 3TO CTPEeKo-
TaHue.

Mpy MOHUTOPUHIE YNLTPa3BYKOBOroO
AnanasoHa 4acToT, Hanpumep, B necy,
MOXHO YCnbIWaTth MHOTO MOCTOPOHHUX
3BYKOB — LUYM ynaBLlen NUCTBLI, Tpa-
Bbl U T.4. [oaToMy ans obHapyXeHus
ocobu, uapawilen ynbTpasByKoBbIE
CUrHansl, HeobxoaMMO OCTaHaBNMBaTL-
ca kaxasie 10 waroB (3apheKkTUBHO
npubopbl paboTaloT Ha paccTOAHUN 0
15 — 20 ™) u, yctaHoBuB vactoty BD
okono 35 — 40 k', MeaneHHo NoBO-
pauuBatb npubop BNpaBoO-BMEBO NO
Kpyry. Wypwatlas nogctunka M3 npo-
LWNOrogGHMX NUCTLEB Npeaynpexpaet
ocobb 0 NpuUbNuXeHnn yenoseka. Hyx-
HO UMeTb TepneHWe W TanaHT Habnio-
partensi. CnyrHyTs ocobb MOXET paxe
3BeHsILLaA Menoyb UNK CBA3KA KNioqen
B KapMaHe, 3BYKM KOTOpbIX O4eHb YeT-
ko peructpupyet BD. Brictpo Bpaua-
olMecss koneca, HanpuMmep, Benocu-

nega ToXe €o3[alT cneunduyeckui
ynsTpa3BykoBoW curHan. Ha pesynsra-
Tl “oxoThl” ¢ BD cunbHo BAnsiet noro-
0a — Ky3HEUYMKM gaxe B CUNbLHYIO Xapy
MOlyT pa3oM 3amonyaTtb, He roBOpS
yXXe o gpoxae.

Jletyune Mbllwn, Ky3Heuukn... "Komy
3TO HYXHO?”, — BO3MOXHO, CNpPOCUT
KTO-TO U3 untatenen. OkasbiBaeTcs,
HY>XHO — HaTypanucram, buonoram u
OPYIMM HEpaBHOAYLWHbLIM K Npupoae
nogsMm. Ho npuMmeHeHue BD 3Haun-
TENbLHO WWMPEe — OHW NO3BONSIIT Han-
TV yTedKy B rasonpoBoge, bannoHe,
ra3oBo# nAuTe, aBTo-, MOTO-, BENoka-
Mepe, KOpoHUpyoLlLme “tuxune” paspsi-

HEEE 1]

annapaType, unu ¢ npoctenwero BD.
VIMEeHHO TakoW NpUEMHUK, OpuUrnHans-
Has cxema (http:/pwl.netcom.com/~t-
rex/SBD2.html) kotoporo wactuyHo
BbINOMHEHA Ha OTEYECTBEHHbLIX Aeta-
nax, npegnaraeTcst BHMaHuio uutarte-
newn.

Ynerpa3BykoBoW npueMHuk (puc.1)
npeactaensier cobol yCTponcTBo “re-
TEPOAMHHOIO" TWNA, UMEET BbLICOKYIO
YyBCTBUTENLHOCTL ¥ MO3BONSAET C JOC-
TATOYHOW TOYHOCTLIO BOCNPOU3BOAUTL
BXOOHbLIE CUrHanbi, CABUIras Ux CnekTp
B obnactb 3BYKoBbIx 4acTtoT. lMpubop
COCTOMUT U3 BXOLHOIO aKyCTO-3MeKTpu-
yeckoro npeobpasoBaTtens (ynsTpassy-

abl, 0TObOpaTh UAEHTUYHBLIE Puc. 1

aetany, ycnslwarb curHa- Yonnnrens VonnnTene

Mbl OT PasnUUHLIX NpegMe- Y3 curnana [ CMECHTENE M1 3y cyrnana

TOB, HAWTU NNOXNE INEKT-

pUYeCKMe KOHTaKTSI. va 34
Takum obpasoM, nocne MUKPODOH @@ AMHEM?:;?S&?:

3HakoMCTBa C TEMOW npw-

wna nopa NepenTy K geny — K uaro-
ToBnenuo BD. 3a pybexxom Takue npu-
eMHUKM MPUMEHSIITCA YXe C Hayana
50-x ropoB XX Beka. Bce ynomsiHyTtoie
Bollwe Tunsi BD BoinyckaloTtes cepui-
Ho. OgHako 3aMHTepecoBaHHbIe YnTa-
TEeNnu MOryT HauaTtb OCBOEHWE ynuTpa-
3BYKOBOIO AManasoHa unu ¢ nepegen-
K/ CTaporo 4AMHHOBONHOBOIO Npuem-
HUKA, UKW C U3rOTOBMEHUSI KOHBEpTe-
pa k umerwilenca KB/YKB npuemHon

KOBOro MUKpOpoHa), yCUnuTensi curHa-
na, nocTynatoLlero ¢ MukpodonHa, cme-
cutens, rerepoauHa n YHY. Kak BugHo
13 CTPYKTYPHOW CXEMbl, OCHOBHOE OT-
nnyMe ynsTpasByKoBOro NpUeMHuUKa ot
0DbIYHOIO paguMonpuemMHuKa 3akmova-
eTCH B TOM, UTO Ha BxoAde BMECTO aH-
TEHHbI YCTaHOBMNEH ynbTpa3ByKOBOMU
MUKPOIOH.

(MpopomxeHue cnegyer)

Hepatopa Ha TpaHauctope VT1. BydepHbiin
kackag Ha TpaHauctope VT2 obecneqvsaet
“pasBsA3Ky” 3agatoLiero reHepaTtopa v Harpys-
KU (aHTEHHbI), YeM JOCTUrAETCH QOCTATOMHO
BLICOKAas CTabUNLHOCTL YacToTsl konebaHui
Npy U3MEHEHUN NONOXKEHUST aHTEHHLI U ee
AnNuHbI. Fpybast HacTpoiika YacToThl 3agatoLLe- T =01
ro reHeparopa B BoiOpaHHOM ydacTke auana- J_ I
30Ha JOCTUTAETCS CKATUEM UMU PACTSHKEHU-

eM 0BMOTKM KaTyLUKK, @ TOYHas HacTpoIKa Ha

PAnOMARKIRF MIEIMATIAOHA

Pagnomasik npefHasHaqeH ansi nepefayn HenpepsiBHO
TOHanwLHoro curHana B FM ananasoxe (88 — 108 MI'y). 3tot
CUrHan MOXHO UCNoML30BaTh ANS AUCTaHLMOHHOIO ynpas-
NEeHNsA KaknMu-Nnbo yCTpoUCTBaMU UM B OXPaHHLIX CUCTE-
max. MNpu HanpsbxkeHun 6 — 9 B Tok noTpebneHns coctapnsi-
er okono 30 MA, anbHOCTbL gerucTBus — okono 100 M. Muk-
pocxema Tavimepa 555 ucnonsayeTcsi ons BuIpaboTku TO-
HansHOro curHana Yacroromn okono 600 My, KoTopbiM Mo Ya-
CTOTE MOZYIMpYETCSi CUrHan 3afatoLlero re-

DA1 555

TpebyemMyio 4acToTy — C NOMOLLLIO NOLCTPOEHHOM pe3nc-
Topa R5. BeckapkacHasi kaTywwika L1 conepxuT 5 BUTKOB, Ha-
MOTaHHbLIX Ha onpaske guamerpoMm 8 MM (oTBog — OT 3-ro
BUTKa, CYMTan OT 3a3€MNEHHOIO BbiBoaa). B kavecTBe peak-
TMBHOIO 31EMEHTA KOHTYpa 3a4aioLLLero reHepaTtopa ucnofb-
3yeTCs 0DLIMHLIA UMNYNbLCHBLIM Mo, EMKOCTL KOTOPOro Me-
HSIETCS ‘110, BO3AEACTBUEM HaNpshKEHWUsI, NOCTyNaloLLEero ¢
BbIXO4@ MUKPOCXeMbl TaliMepa vepes peancTop R2.
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IArNeKTpoOHHbIEe
perynaropbl rpoOMKoOCTU

C pasButem CTEpPeOTEXHUKN PE3KO
obocrpunaces oaHa u3 npobnem aHano-
roBoW annaparyps! — HU3KOe Ka4ecTBo
n Hebonbslwol pecypc paboTel nepe-
MEHHbIX PE3UCTOPOB, CyXXalmx pery-
nsiTopaMn rpoMKocTu. U ecnu Ana mo-
Hoannaparypsl eLle MOXHo nofobpars
fepeMeHHbIN Pe3NCTOP Ha 3aMeHY Bbl-
WweAleMy 13 CTpos, TO AN CTepeo,
0COBEHHO MMNOPTHOWM, 3TO NpakTu4ec-
kW HepeanbHo. HalTtu “npumepHo Ta-
Ko/ e” PE3NCTOP O4EeHb CMOXKHO Aake
B KpynHbix ropofax. Mpuyem yailie sce-
10 “NOMaIOTCA” PE3UCTOPLI PErYNATOPOB
rpoMKoCTU. Perynsitopsi Tembpa un 6a-
naHca UCRONb3YITCS pexe U cnyxar
ropasao JonsLue.

K cyacTsio, NOMHLIN BLIXOA U3 CTPOA
cABoeHHoro (“cTepen”) nepemMeHHoro
pesucTopa Cry4aeTcs KpaiHe peako.
OBbI4HO XOTA Bbi OMH U3 PE3UCTOPOB
MIONHOCTBIO UM YACTUYHO UCNpaBeH. U,
“3aUenMBLINCSL” 3a 3Ty 4acTb PerynaTo-
pa, MOXHO “BblNeunTs” BCe yCTpONCTBO!

Mpu aToM Oake He npuaeTcs nepe-
BOAUTL CUCTEMY B MOHOMOHUYECKUN
peXM — OCTATOYHO NPOCTO A0GaBUTL
cneunancHyt0 MUKPOCXEMy 3MeKTPOH-
HOTO PErynsiTopa rpoOMKoCTU. Taknue Muk-
POCXEMBI CPABHUTENLHO AeLeBbl, NOYTH
He UCKaXalT 3BYK W NPaKTUYECKM He
TPebYHOT NOOKMIOYEHUS BHELWHUX ane-
meHToB. C MX NOMOLLIO aBTOp B CBOE
BPEMS BEPHYI )KU3Hb He OAHOMY AeCAT-
Ky Pa3nUYHbLIX MarHuTon, M HW OOMH Brna-
Aenew He oCTarncs paso4apoBaHHbIM.

Kak npaBuno, nofobHbie MUKpocxe-
Mbl yNPaBAOTCA HanpsbkeHueM. Mame-
HSIS HANPSDKEHUE Ha cneLmMansHOM BXo-
A€ MMKPOCXEMbI C NOMOLLLIO NepeMeH-
HOIO peancropa (Mnu Toro, Y4TO OT Hero
0CTanoch), Mbl U3MEHAEM FDOMKOCTL
cpasy B oboux kaHanax, npuyem nuHen-
HOCTb W CUHXPOHHOCTb €€ U3MEHEHUS
ropasfo Builie, YeM Npu UCNonb3osa-
HAM CABOEHHOIO NEPEMEHHOro pesuc-
Topa. 3HaTb, KaKk UMEHHO YCTPOEHbI
Nofo6HLIE MUKPOCXEMbI — COBEpLLEH-
HO He 00s3arensHo (hakTuyeckn, aTo
OREPaLNOHHLINA YCUNTUTEND C 3NEKTPU-
4YeCKn U3MeHAeMbIM KO3 dDULMEHTOM

YCUINEHNRA), HYXKHO TONbLKO NOMHUTS,
YTO MPYU YMEHDBLUIEHUW HaNpsHKeHNsa Ha
perynupylouieMm BXxo4e FPOMKOCTb
0BbIYHO TaKXe YMeHbLUaeTCs.

W naxe ecnun nepemeHHbIt peauctop
“BOCCTAHOBMNEHWIO HEe NoAnexuT” —
TOXe He Bce notepsiHo. B TakoM criyuae
MOXHO WCNONbL30BaTL LMAPOBORA pery-
NATOP POMKOCTY, KOTOPLIA yNpaBnseT-
CA KHonkamu. Takue perynaropst GbiBa-
10T ABYX TUNOB: aBTOHOMHbIE ¥ Tpebyto-
e NCNonNbL30BaHUA AONONHUTENLHO-
ro npoueccopa. lNepbuie (Hanpumep,
KA2250, TC9153) perynupytot Tonsuko
rpoMKocTs. “KayecTBo perynmpoBku” —
AOBOMNLHO CKBEPHOE, HO MX CTOMMOCTL
CpaBHUTeNLHO HeBenuka. “lNpoueccop-
Hule” perynaTopsl pasa B ABa AopoXKe
aBTOHOMHbIX, HO ropasfo “kpy4e™ u pe-
rynupoeka Gonee nuHenHas, u, nomu-
MO PerynupoBKu FPOMKOCTH, MOXHO pe-
rynuposath Tembp, 6anaHc, 3BykoBule
3ppekThl (NCEBAOCTEPEO — CTEPEO U3
MOHOCUIHana, kak y TDA8425 vunu nces-
AOKBaApa-cTepeo B MUKPOCXEMax ce-
pun TEAG3xx). EcTs Takke cenektop
KaHarnos Ha BXO/e 1 HeKoTopble Apyrue
“‘npumModkn’. Ho pacnpoctpaHeHue Ta-
KUX perynatopos, faxe HEeCMOTpsi Ha
BEeCbMa BbIr0HOE COOTHOLLIEHUE LieHa-
Ka4yecCTBO, orpaHuymMBaeT Heobxoan-

A.KOJIQYHOB,
r. FpoaHo.
E-mail: k12@biz.by

MOCTb MCNOMb30BaHWA BHELLHETO, 3apa-
Hee 3anporpaMmMmpoBaHHOMO NPOLLECCo-
pa. CneunannanpoBaHHble 3anporpam-
MUPOBaHHbIE Npoleccopsl ANa padoTsi
€ NOAOBHLIMM MUKpOCXEMaMu aBTop B
fpoAaxe He BCTpedan.

BonblWwnHCTBO MUKpOCXeM C arrexkm-
POHHOU PerynnpoBKoi rpoMKOCTW Npea-
HasHauyeHbl 4na paboTbl B KacCETHOM
marHutodoHe. OHU UMEIOT napy yyB-
CTBUTENbHbIX M MANOWyMSLLMX NpeaBa-
puTenbHLIX yeunutenen, napy ycunure-
nelt MOLWHOCTM C 3MEeKTPOHHOWN perynu-
POBKOW FPOMKOCTU, U paccyumTaHbl Ha
HU3KOBONbLTHOE nuTaHue (1,8...6,0 B
Npu noTpebnsieMoM Toke okorno 10 MA).

TakoBbl Mukpocxembl TA8119P
. TOSHIBA (puc.1) uBA3520 ¢b. ROHM
(puc.2). Kak BUOHO U3 pUCYHKOB, OTNN-
YaKTCA OHWN TOMBLKO KOMWYECTBOM Bbl-
BOAOB, @ aneKkTpuyeckue xapakTepuctu-
KW Y HUX NpakTuyeckn conanaiot. Keta-
™, UMC TA8119 BbinyckaeTcs ToOMNbko
B DIP-kopnyce ans MoHTaxa B oTBep-
ctua, a BA3520 — B DIP- u SOIC-kop-
nycax (cooTBeTcTBeHHO, BA3520 n
BA3520F, nocneaHss — Ana noBepxHo-
CTHOro MoHTaxa). PacctosHne mexay
psaamu Beisoaos y TA8119 u SOIC-Bep-
cin BA3520F — 7,5 MM, y BA3520 B
DIP-kopnyce — 10 mMm.

Puc. 1 TpomKoCcTh R4
min max 10k100k
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Ha puc.3B. VICToUHUK nuTtanus (+5 B)

Puc. 2 MPOMKOCTb
min. max BA3520 DOMKeH ObIThb CTaﬁMJ’]MS:ApOBaHH’l';IM —
REF I——LT_}——> REF +Unur nHade rpoMKocTb byaer ‘nnasars’. [Mpu
4 10k... 100k HaCTPOMKe 3TON CxeMbl, BO3BMOXHO, NO-
18| 17] 16 15 14 13 12] 1OT HagobuTca nogobpars CONPOTUBNEHUS
. R3 »n R4 gns nonyyeHus makcumano-
1»<{,>>_" 5,;_4 L HOIA FPOMKOCTH.

@ L REF j Ecnu e neperopen “BepxHuiA” BbIBOS,
) REF | REF NepemMeHHOro peancTopa, cxema ans ero
“NnevyeHns’” cTaHOBUTCH elle npoile
T b R— (pyc.3r). cTouHuk nuTanus Toxe [on-

11— T3 y) 6 i o XeH BbiTb CTabUMU3NPOBaHHbLIM.

200 470 MK@ T Bxon Puc. 3
47 o
REF MK }I‘ Buixon

OnepauuorHbie younutenu (OY) BHyT-  TA8119 310 TOXKE OTHOCUTCS, XOTS! Bbi-

py — OBbluHbIe, C TOW NULWbL pasHuLled,  paXxeHO ropasno crabee. @
UYTO HEKOTOpble pe3ncTopbl 0OpaTHOW Ans 6onee nnaBHOW perynupoBKy
CBSI3M1 XK€ YCTAaHOBINEHbI B MUKPOCXEME.  TPOMKOCTY B Mukpocxeme TA8119P u 1 10
BeixogHow Tok NpeaBapuTenbHbix yeu-  BA3520, a takke onsa yctpaHeHus 47 MJ—_ > YUnur
nuTene — HeCKONbKO mMunnuamnep,  “LWIopoxa” Npy BpawleHWu ABuKKa ne- H}ﬁ 8 _9__1
BBIXOOHbIX — OKOMNO COTHU MUMMUAM-  PEMEHHOTO PE3UCTOPa, MEXOY ABUXK- 1wk, 13 3 12
nep. Ha pucyHkax ykasaHbl pekomerndy-  KOM ¥ OBLLMM NPOBOAOM PEKOMEHY- — < ——“—__.
eMble CXeMbl BKITIOUEHUS, HO, B NPUH-  €TCS BKMIOYMTb KoHaeHcatop emkoc- | Bxod ook g 0 {7+ 1 mk Beixon
uune, OY MOXHO BKMoYaTh NO MoGoR  Tbio 1...10 MKD (“+" K ABWKKY). '_D_”T— _T“'_’
CTaHAapTHOMA Cxeme, 33 UCKITIOUEHNEM, Mpy “4aCTUYHOI HencnpaBHOCTU” TMc g4 18 K Boib. 2.3
pasBe 41O, uddepeHuMansbHOR. nepemMeHHOro peauctopa (neperope- REF 16, 17
Ecnu cnvwkom Gonblioe ycuneHve  na “nu UCTepnach JOpoXKa BO3fne 47 wx
He TpebyeTcsl, npeaBapuTenbHble yCU-  OAHOMO U3 KPanHMX BbiBOAOB) MOX-~ 22k +
NATENY MOXHO HE UCNOMb30BaThb, NO-  HO “BLIKPYTUTLCS”, HECKOMNLKO yC- a) H
AaB BXOAHOM CUTHAN HENOCPEACTBEH-  TIOXHUB CXeMmy. REF
HO Ha BbLIXOAHbIE YCUINUTENM (UX KO- Ecnu neperopen KOHTaKT, K KOTOPO- VT1KT315
PUUMEHT yCuneHus Npu Makcumanb- My NOABOAUTCS ABWKOK pe3uctopa FPOMKOCTE
HOW rPOMKOCTHN — OKono 7). MpM aToM  4NSA yCTAHOBKA MUHUMATBLHON rPOM- R1
BXOObl NPeABapuTEnbHbIX yCunutenei  KOCTU, UCNONb3yeTcs CxeMa Ha 100k
KenamesbHO COeQUHATL C Bbixogom  puc.36 unu pmuc.3B. 35ech peauncto-
REF mukpocxembl. pbl R1 1 R2 obpasyiot genutens Ha- | 0)
Ecnu ucnonb3oBaTth 3T MUKPOCXEeMbl  npsikeHusi. Ho crneayer oTMeTtuTsb, * > +5 B

Ang 3aMmeHbl NepeMeHHOro pes3nucTopa, YTO Hanps>XeHune B CpenHeﬁ TO4YKe VT1KT315

curHan Ha BxoAbl nydlle NoAasaTh Ye-  TaKOro AENUTENs HUKOMGa He YMeHb-
pe3 pe3ncTopbl CONPOTUBMNEHNEM OKO-  LUMTCH OO HYIS: NPU YKa3aHHbIX HO- R1

no 100 kOm (ans KOMneHcauuu ycune-  MuHanax pesvuctopoB OHO NpeBbllla- 100k
HUA BbIXOOHbIX yeunutenen), kak noka- et 0,3 B, T.e. “Hynesas’” rpOMKOCTb He-
3aHo Ha puc.3a. A Boobuie, Bo BCex Cxe-  AOCTWKMMA. NS yCTpaHeHUsi 3Toro
Max C ucnonb3oBaHueM BA3520 curHan  HedocTatka B cxeMy Ao6aBsieH NoBTo- R4 47k
Ha BXOObl OKOHEYHbIX yCcunurernen ny4y-  putens Ha tpaHaucTtope VT1. [pu Ta- B)
Le noAaBaTh Yepes Pe3ancTopbl CONPO-  KOM HanNpsXXeHWK OH BCe ewlie 3aKpbIT

R3 47k
[pomKoCTb

+ 1

I 47MK

TMBneHnem He meHee 10 kOm. D10 3Ha-  (nopor oTkpblBaHus — okono 0,6 B). 5B
YATENLHO YMEHbLLUIAET LUYMbl Ha BbIXO- B cxeme Ha puc.36 goctuub Mak-

Ae (MUKpocxeMa “He MOOUT" CNIUILIKOM  CUMAarnbHOA FPOMKOCTYH TaKXe HEBO3- R2 100k
HU3KOOMHbIE UCTOMHMKW CUrHAnNa), HO  MOXHO M3-33 YNOMSHYTOro Bbille R1 I'pomkocTs
BbIXOA NPeaBapuTenbHOMO yCUnutens  NageHust HanpsHKeHUst Ha TPaH3UCTo- 100k

MUKPOCXEMbl MOXXHO COeanHATL Co BxO-  pe (okono 0,6 B). Moatomy nyuwe uc- = 1%;'(

[I0M OKOHEUHOTO HenocpencTBeHHo. K Nonb3oBath cxemy, u3obpaxerHyio | ) I
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Puc. 4 a) )—;—{ 6) PexoMeHgyemas
Tonn Buxon 4 SB1/. /.88 CXeMa nNuTaHus
C5 1Mk R1 100k
C3 1Mk J— C4 1mx = VD1, VD2 R3 | C7 10mk = !
7 T s spr- 3% 2
+Unut4 { 10mk | KO521 +Unnt e te—ol16 o
+ N
4 ’_—”—” + o
16 1514 13 12| 11 9 10| R4 100k bnar <¥t
15(1)k b—{szoyk—-q 2K o - Tewepatop [y >aR3 4——I-L
e 1086/ ) 206/ GB1 C2
. } war REF war Lndpposas 3V 100mk
C2 == |[y--=-~""--T - 4YacTb
VD1, VD2 - K521
10‘15/ REF 2ﬂ5/ MUKPOCXEMbI Kﬂ'
[ war } war
_ Lincporoi -
- L o b——ﬁ—q) Stand by  stixon To3ajgawuwmnmu anemeHtamu R3-C7,
AByx kHonok SB1, SB2 # koMmyTato-
”_+{ X 2] 3 4 5| 6 7 8 pa Ha guopgax VD1, VD2. [poMkocTs
o ]I @ M3MEHAETCA NPU HAKATUN U yaEpHKU-
C1 10mk C4’ 1mx +Unut BaHUM COOTBETCTBYIOWEH KHOMKY.
1C3’ |+ cs |y Y MUKpOCXeM uMeetcs LiMpOBOIA Bbi-
KA2250 MK T Thk T x0A. TOK 4epes 3ToT BbIXof U3MEHSIeTCs
Bxon Bbixon

Ho ecnv nepemeHHbIf peanctop “Boc-
CTAHOBNEHUIO He noanexut”, eguH-
CTBEHHbIM BbIXO4 — MUCNOMb30BaHue
uvdposbix perynaropos. B npuHyune,
Takne perynsaTopbl MOXXHO NOCTPOUTL U
Ha 06bIMHOI LMPpOBOI NOrUKke, NPonyc-
Kas 3ByKOBOW CUTHAm 4epes MUKPOCXe-
My undpo-aHanoroBoro npeobpasosa-
Tens (UAM). NopobHble cxembl Heo-
AHOKpaTHO NybnukoBanucek B oTeve-
CTBEHHON NuTepartype Hayana 90-x ro-
08, HO feweBne 1 ynobHelk Bocnonb-
308aTbCA CNEUMann3npoBaHHON MUKPO-
cxemon, Hanpumep, KA2250 (Samsung)
unn TC9153 (Toshiba). 3Tu Mukpocxe-
Mbi — MOMHLIE aHAMNOM NO deKTpuYec-
KAM XapakTepucTuKam W LOKOneBKe
{(puc.4), OTAMUMA TOMLKO B HA3BaHMK,
Onunsisnsaiorca 5-6utHbIM ctepeolJAMNom
(war perynupoBku — 2 ob) ¢ goBoNLHO
CKBEPHBIMU XapaKTepUCTUKaMU perynu-
POBaHWA U He O4eHb CMOXHOW Cxemoi
ynpaenenus. Yto pagyetr — kpaiHe
HU3KMe UckakeHust. Mo aTomy napamert-
PY MUKDOCXEMbI NPaKTU4ECKN He OTMNn-
4al0TCA OT NEPEMEHHOro pesncTopa,
€CTeCTBEHHO, eCny aMNAnTyaa BXOGHO-
ro curHana He npessiwaet 1,5...2,0B n
NpaBuNTbHO pasBegeHs! “3emnu”. Takke
NPeflyCMOTPEHO “3anoMuHaHue” ypoB-
HA POMKOCTY NP OTKITOYEHUN NUTa-
Hus, Ho B siueike O3Y, t.e. ansa nognut-
K1 CaMOIA MUKPOCXEMbl HyxxHa BaTtapei-
Xa W KOHOEHCaTopP C Marnon YTEeUKOn.

Ansa HopMmanbHo it paboTbl ATUX MYK-
pocxeM TpebyeTca BHELUHUN UCTOUHUK
obpasuoBoro HanpskeHus (Urgp).
Ecnu y uctouHuka curHana (npeasa-
pPUTENbHOIO ycUNUTENs) ectb CBOE
UREgF, TOraa npocro nogBoauMm ero k
BblBOAEM 4, 13 MUKpOCXeMbi (puc.4a).
Ecnu xe ero Her, “coopyxaemM” BHe-
WHUA genutens HanpsbkeHua (R1-R2-
C1 Ha puc.4). B oboux cnyyasx Ha-
npsXeHue Ha BbIBoAax 4 U 13 gonx-
HO BbiTb Ha 1...2 B MeHblwe Hanps-
KEHUA NNTAHWUA, HO Bbiwe 1...2 B oT-
HocuTtenbHo obuiero nposopa. Ha-
npskeHuwe Urpp B KaxaoM kaHane
MOXeT ObiTb pasHbIM.

Co6CTBEHHO perynsitop rpoMKoCTH
COCTOUT #13 Napbl PE3UCTOPHBIX MATPUL,
KOMMYTUpYyeMbIX Yepe3 BbICOKOKaye-
CTBEHHbIe NoneBble TpaH3ucTopbl. Ha
PUCYHKe 3T MaTpulibi 0603Ha4YEHbI Kak
NOCTOAHHbIE pe3ucTopbl. [na Hop-
MarnbHOM PYHKLIMOHUPOBAHUSA MUKPO-
cxeMmbl 06e MaTtpuubl AOMKHbI GbiTh
COeAUHEeHbI NOCNeoBaTENbHO U, Xe-
natenbHO, yepe3 pasgennTenbHbIN
koHaeHcaTtop (C4). Tak kak Marpuub
coaepXaT TONbKO pe3ncTopbl, TO, B
npuHuune, “Bxoa” # “Bbixon” MOXHO
NOMEHATL MECTaMU (4TO UHOMAA MOX-
HO OBHapyXuTb gaxe B “UpMEHHbIX"
n3genunax), Ho Ny4lie 3TOro He Aenarb.

LindpoBas yactb MUKPOCXEM coCTO-
UT 13 reHepaTtopa C BHELHVMUW 4acTo-

ot 0 go 1,3 MA (c warom 0,1 MA) npy
YMEHbLLEHUN/yBEenuyeHnn rpOMKOCTHU.
BbiBoA 7 MUKpOCXEM CRYXKUT ANs “Bbik-
noYeHus” — nNpu “Hyne” Ha aToM BXO-
Ae reHepatop oTkn4aeTcs, a notped-
NAEMbIA MUKPOCXEMaMU TOK yMEHb-
waetca A0 MuHuMmyma. “Perynupyio-
wan” 4acTb MUKPOCXEM NPU 3TOM pa-
B6otaer kak OGbLIYHO, HO U3MEHATH
FPOMKOCTb HEBO3MOXHO.

Ons Toro, 4To6bl NPU OTKMKOYEHUU
nUTaHUs MUKpocxema “sanoMuHana”
YpOBEHb IPOMKOCTH, €e XenatenbHo
NOAKMYaTh TaK, Kak NOKa3aHo Ha
puc.46. MNpu OTKAYEHUN NUTAHNUA Ha-
npshkeHue Ha Bxogax “Un,;” ymeHbLUa-
€TCA [0 HYNsA, OQHOBPEMEHHO CHUXKa-
€TCA HanpsXeHWe Ha BblBoae 7, U
LUMMpoBas Yactb MUKPOCXeMbl “OT-
knioyaetca”. Cama MuKpocxeMa npu
3TOM NUTaetca yepes Gatapeitky, ee
3apAja xBaTtaeT Ha aecaTtku net. B
npuHuMNe, Ucnons3oBatb GaTtapenky
He 06s3aTenbHO — JOCTATOYHO O4HO-
ro KoHOeHcatopa emkocTbio Gonee
1000 MK, HO pake caMblid Ny4LwIni
KOHAeHcaTop He “npogepxutcs” Go-
nee Hegenu. KoHgexcarop C2 crnykut
ANsi Ha4anbHOro cHpoca MUKPOCXEMBbI
NpY BKIAKYEHUN NUTaHNSA, NOITOMY OH
obsi3ameneH M JOMKeH pacnonaraTtb-
Csi B HENOCPEeAcTBEHHOW BnNnsocTun ot
BbIBOAOB NMUTAHUSi MUKPOCXEMb.

{(NpononxeHune cnepyer)




NpeoOpa3zoBaTenm

C. KYLAPOB.

C HaKonmneHuvemMm 3apsdaga

YMeHbLleHue macchl 1 obbema nop-
TaTMBHOM papuoannapartypsl (Hanpu-
Mep, MOBUNbHLIX TenedoHOB 1 KOM-
nbloTepoB) TpebyeT OT KOHCTPYKTOpa
NOCTOAHHOWA “ONTBLI” 3@ IKOHOMWUIO
Kaxgoro rpamma v munnumetpa. B
Bnokax NMTaHusa 3aTO NPUBOANT K YCT-
pPaHEHMID KaTyulek MHAYKTUBHOCTH.
Tak cozgatoten npeobpasosarenu no-
CTOSIHHOTO HaNPsHKeHNs B NOCTOAHHOE
¢ HakonneHuem 3apspa — [MH3
(Charge-Pump DC-DC Converter,
Charge-Pump Voltage Converter).
XapakTtepHas ocobeHHocTb MH3 co-
CTOUT B TOM, YTO OH, B NPUHUMNE, HE
“MetoT oTpuuaTtenbHol o6paTHOM CBA-
31 ang ctabunmnsaunm BeIXOQHOTO Ha-
npskeHus Vo (Kak y NTUHEeRHbIX 1 K-
YeBblx cTabunusaropos). Benegcrsue
3TOro BCHKOE U3MeHeHue BXOOHOro
HanpshkeHns Viy NPUBOANAT K TAaKOMY
e OTHOCUTENbHOMY n3MeHeHuno Vo.

MpuHuun geicteusa MH3 coctonT B
nepuoauYeckon noasapsiake KOHAeH-
catopa ¢ nocnegyloulein otaaqven Ha-
KONMEHHOW 3Heprum ApyroMy KOHAeH-
catopy. 310 onpepensieT OCHOBHbIE
aneMeHThl kKaxaoro MH3: koHpeHca-
TOPb! 1 aHANOroBble KIoYM (NpaxkTun-
Yeck#u Bcerfa peanun3oBaHHble Ha
TpaHsuctopax MOS). Eule ogHo Hau-
meHoBaHue MNMH3 — npeobpazosaTte-
N ¢ NepeknyaemMbiMn KOHAEHCATO-
pamu (Switched Capacitor Voltage
Converter). Ha puc.1a n 6 nzobpa-
xeHa TunoBas cxema [MH3 npn gByx
ee COCTOAHUSAX, a Ha puc.18 — Bpe-
MeHHas guarpaMmma BbIXOOHOMO Ha-
npsixeHus V. Knoun S1...54 ynpas-
NSATCH reHepaTopom NPAMOYrornb-
HbIX UMNYNbLCOB ¢ yacTtoTom fo (o1 10
ao 250 klu) n koacbduuneHTom 3a-
nonHenuns 0,5 (MeaHap).

Mpun norudeckoi “1” (puc.1a) nepe-
AaTouHbIN koHgeHcaTop Cp (“Hacoc” —
Pump-Capacitor) nogsaps»xaetcs ye-
pes 3aMkHyTble kntoun S1 1 S2 oT Bxoa-
HOro HanpsieHust VN C ykasaHHoM no-
nApHocTbO. OQHOBPEMEHHO Hakannun-
Batowunin kongeHcarop Cr (“pesepsyap”

— Reservoir Capacitor) cBonm 3apsi-
aom ofecnevmBaeT ToK lp Ha Bbixoae
(kntoun S3 1 S4 pasoOMKHYTLI) B UHTEp-
Banax Bpemetnn 0...T/2 n T...3T/2 co-
rnacHo pvc.1B. MpakTuyeckn lo=const,
BCMEACTBUE Yero BbIXO4HOE HarnpshKe-
Hue Ug yMeHbLIaeTCs no 3aKoHY

I}
Un =29 ¢
o Cr
¥ 3a NONOBWHHbLIA nepuon BpeMeHu
N3MEHAETCA Ha

TK. fo=1/T.
Puc. 1 a)
oS Sip

]
VIN :
|

————
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{ ! N
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Mpv noruueckom “0” (puc.16) koHOEH-
cartop Cp nopgsapspkaet Cr yepes S3 u
S4 B nHTepBanax T/2..T n 3T/2... n
OAHOBpeMeHHO nopgepxusaert lg.
BuaHo, 4To Npu NonoxutTensHom Viy
nonydvaetca orpuuarensHoe Ug, T.e.
CXeMa SBRSEeTCH UHBEPTUPYIOWAM
npeobpasosarenem (AM).

Ecnu B kntoyax HeT notepb (MX Co-
NpPOTUBMNEHNE B 32MKHYTOM COCTOSIHA
6nunako k 0) un nepexon aHeprim ot Cp

k Cr npoucxognt 6e3 notepsb, nony4a-
em Vo=-V|n. PeanbHas cxema umeert
BbixoAHOEe conpoTuenenune Ro, npo-
fnopumnoHanbHoe CONPOTUBNEHNIO
KNYen, IKBMBANEHTHOMY focneno-
BaTeSIbHOMY CONPOTUBNEHNIO KOHAEH-
catopoB (ESR) Cp n Cr 1 peaktnsHo-
My conpotuenennto Cp n Cr gns vac-
Totkt fo. Tok lp onpepenaet npuno-
XeHHoe Kk Rp nageHuve HanpsxeHus
AUp=Rplp, 3a cuet koToporo B Mo-
MEHTb! OTKPbIBaHUA S3 1 S4 3HaveHne
Up ckaukooBpasHo YMeHbLIaeTcs Ha
AVqo (pnc.iB). Takum o6pas3om Ha
BbIXOAe Nony4yaeTcs peansbHoe NoeTo-
SIHHOE HanpsXxeHune
Vor=V0-4Vo2

C HaAnNoOXeHHLIMN Ha Hero nynbcauuns-
MU C amnnuTyaon AVoq. OuveBngHo,
yto y MH3 ecTb 0anH NPUHLMNNAATb-
HbIA HEAOCTATOK — Hanuuune nynsea-
UM B BbIXOOHOM HanpsaxeHuu. [ns nx
OrpaHUYeHNs UCONb3YITCHA KOHOEH-
caTopbl C [OCTATOMHO GONbBLIOA eMKO-
CTbio ¥ ManbiM ESR (Ao Heckonbkux
OM) ¥ Bblcokas vactota fo. Hesasu-
CVMO OT 3TOr0 MakCcrManbHbIA BIXOA-
HOM TOK lomax OTPaHNYNBAaETCS BEnu-
yuHoi nopsaka 100 mA. 3To onpege-
nsieT # obnactb npunoxenns MH3: B
ManoMotHbIX Brniokax nnu annapary-
pe, [onyckawuen nynscaumy nuTato-
Lero HanpsxeHus.

OcHoBHble napameTpsbl. [TH3 xapak-
TEpU3yHTCs “Knaccudeckumin” napamer-
pPamim UCTOYHMKE NATAHUS, TAKUMI KaK:

- NOCMOSIHHOE 8bIXOGHOE Hanpsixe-
Hue (Output Voltage) — Vo;

- MakcumMaibHbil 8bIx0OHOU MoK
(Maximal Output Currrent) — lpmax;

- 8bIXOOHOE CconpomueneHue
(Output Resistance) — Ro:.

_ NOCMOSIHHOE 8X00HOe Hanpsxe-
Hue (Supply Voltage) — V|n-

Kpome Toro, B MNMH3 ucnone3yotes
1 cnegyowne napamerphbl:

- mox numarus (Supply Current) —Is.
370 TOK, KOTOPHLIN MH3 noTpebnger ot
VN onsa obecneveHns CBOeR HopMmarb-
HOW paboTbl. OH namMepsieTcs npu |o=0;
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- yacmoma aeHepamopa 1abn. 1
(Oscillator Frequency)—fo (o [TWn UC V., B By ma Vi B Is, MKA R,Om |f, My Pew %
HEi Y)Ke YNOMUHaNOoCk Bellle);,  [7660 -1,5...-10 -20 +1,5...+10  [100 55 10 97
- koaghpuyueHm nonesHo-  |7660S -1,5...-12 -20 +1,5...+12 |80 60 10/45 98
20 Oeticmeus no MowHocmu 660 -15...-55 -100 +1,5...+55 {200 6,5 10/90 88
Power Efficiency) — P.g. OH  |7662 -3..-18 -40 +3..+18  [210 (+5B) (40 12 97
f)npeaenﬂeT nm?pm ns;f ne- 510 (+15 B)
TC962 |-3...-18 -80 +3...+18 210 (+5B) |28 12/24 97
pexoae aHeprm oT Cp k Cru 510 (+15 B)
paccunTblBa@eTca B % no {TC682 |-4.8...-11 -10 +24..+55 [185 140 12 92
thopmyne: MAX662 [+12 30 +45..+55 185 1000 500 76
Pegr = 100V cpmin/Vepmaxs MAX860 [-1,5...-55 -50 +1,5..+55 (200 1212 6/50/130 |87
e Vepmin — MUHUMANEHOS ey +im+11 +?8 +§'5"5+5'5 12880 150 2/50/130 g;
+4.. + +2..+
Hanpketve Ha Cp B MOMER- e i = 0 +1,65..+6__|600...12000 |55 7..185  |—
Thl MPEKPALLEHUA NEPEXONA  fy)rsiarne | 4 +25..+410 |750 — 100 -
aHeprim (Toukn “0” 1 “T” Ha 05...-9.4
pvc.1B); 850* 41 -5 +45...+10 {3000 — 100 —
VcPmax — MakcumansHoe -1,28...-9

HarpsikeHne Ha Cp B MOMeH-
Tl Ha4ana nepeaaYr sHeprim
(Toukm “T/2" n “3T/27).

PasHoctb Mexay 100% v Pggrnokasbl-
BAET, KaKasl 4acTb IHEprumn TepseTcs;

- Koahpuyuerm nonesHozo ded-
cmeus no HanpsxeHuro (Voltage
Efficiency) — Vefr. OH BbluncnseTcsa no
dopmyrie:

Ver=100V,/Vo, %.

PasHocTb Mexay 100% un Vg noka-
3blBAET, KAKasd 4acTb BbIXOOHOro Ha-
npsxenns Tepsietca Ha Ro. B karano-
rax ero 3Ha4yeHvne ykasblBaeTcs npw
Ig=0. OBbIMHO Vgt HAXOANTCA B Npe-
penax mexay 99 v 99,9%. lMpn no-
tpebnennm Toka ot NH3 3HaveHne Peg
ymeHbuiaeTcs (4oxoaut o 85% n me-
Hee). B HeKoTopbIX Karanorax Npuneo-
aures rpacdhmk 3asmcnmocTul Peg oT lo.

NH3 npou3BoaATCA TONbLKO B Buae
UC. Kpome kntovent, B8 UC BCTPOEHBI
TaKke HeoBXxoanMbIE CxeMbl Ans yn-
paBnennst UMM 1 reHeparTop npsMoy-
ronbHbIX UMNYNbCcoB. OObIYHO ero va-
crora VMKCUPOBaAHA, HO HEPELKMN CIny-
yau, Koraa oHa MOXeT MEHATLCH Npwn
foMoLLM cleunanbHoro seiBoga MC.
YsenuyeHue fo npnBoOonT K yMeHbLIe-
HUIO NYNbCauuniA BEIXOQHOIO Hanpsxe-
HWSI, HO 3HaueHune |lg Bo3pacTaer (kak
y kaxgon uucpposoin CMOS UC). B
1abn.1 NpMBEaEHbI OCHOBHbIE NapameT-
pbl HekoTopbix UC MH3 Beaywmnx dovpm
8 atoi obnactu (Hanpumep, LMC7660
— p.National Semiconductor, TC660
— ¢.TelCom Semiconductor Inc. v
MAX7660 —dh.MAXIM).

UnBepTupyrowmue

npeobpa3oBaTenu

WHeepTtupyrowme npeobpasoparenu
— 370 Haubonee pacnpocTpaHeHHbIN
TN MH3 ¢ BbIXOOHLIM HanpsXXeHnem
Vo=-V|y (cTpokun 1-5 B Tabn.1). Ux npuH-
Unn 4erCcTBNS aHanorndeH onvcaHHo-
My Bbiwle. B kayecTtse npumepa Ha
puc.2 npueeneHa crpykrypa UC tuna
7660, uMeroLmMX MaccoBOe pacripocT-

Puc. 2

lMpumevanus. TC, TCM — muxpocxemsi ¢. TelCom Semiconductor, MAX — ¢b. MAXIM.
* — MUKPOCXeMbI C JIUuHelHbIM cmabuflu3amopom.

AnanornyHbiMn ssnsoTes MC tuna
7662 n LMC962, Ho oHu oBecneuvea-
toT 6GonbLuve 3HaueHuns Vo nlo. LMC962
“MeeT crneumanbHbIi BuiBoa FX2 ans
namerenus fo. Mpun ceobogHom (Henoa-
KntoueHHoM) BbiBoae — 12 KMy, n 24 KMy,
fpw ero coeguHeHnu ¢ obLymm.

Ha pwc.3 nokasaH npuHunn gein-
creua C TC682, kotopas co3naeT Ha
cBoeM BbiBoae Vp=-2V|y, T.€. npea-
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paHeHve. Hymepauus BbIBOAOB AaHa
Ans aByxpsigHoro kopnyca DIL-8. Betpo-
eHHbtid RC-renepatop (OSC) v genu-
Tenb Ha 2 (D) obecneumsaloT BXoaHbIE
UMAYNbCbI 4151 CXeMbl ynpaBneHus
(CON). OHa ncnonbayeT koun S1...54.
Mutanne OSC n D ocywecrtenser-
cs ot crabununsatopa (LR). lMpwu
Vn>3,5 B BbiBoa LV ocraensioT ¢Bo-
©opgHbIM, TOrga Kak npu 6onee H13-
KOM HanpshxeHun ero CoeauHsIioT ¢
Maccoi, 4To obecnedymBaeTt Hop-
ManbHoe yHKUMoHnpoBaHue LR.




cTasnaer co60n MHBEPTUPYIOLWNIA ya-
BOUTENb HaNpsKeHust. Mpu ykasaHHOM
nonoxeHnn koyel koHaeHcatop Cp1
3apshkaetcsa Ao HanpshkeHus Vi, a
Cp2 nepepnaet coi 3apsg Ha Cr. Bo

BPeMs criefyloulero ynpasnsarowero
MMNYNbCa KMoy NepexoasT B Nonoxe-
HWe, NoKaszaHHoe NYHKTUPOM. K KOH-
AeHcaropy Cp2 nocnieqosaTenbHO Nog-
knmovawTes Viy v Cp1, B pesynbrate
yero Ha Cp2 BO3HUKAET HanpshkeHne
2ViN. Hymepauus BbIBOOOB faaHa aons
nByxpsigHoro kopnyca DiL-8.

TaHasenuneaeT ocuunnaTop OSC. KoH-
AeHcatopbt Cp1 1 Cp2 nepecTaiwT
nepefasaTtb aHepruw Ha Cr, yToO
yMeHbulaer Vo. Takum obpasom, ny-
TEeM HENOCPEACTBEHHOrO BKIMHYEHNS 1
BblkftoueHns OSC obecnevyvsaertcs
ctabunuampoBaHHoe Vo, MeHbllee
3VN. Ons npekpaulenus padoTtsl NC
Ha BbiBoq SHDN nopaetcs ypoBeHb
“1" (Usppn=15 B), npn kOoTOpOM Ha
BblXOe BCNeAcTBue OTKPbIBAHUS Ou-
ona D yctanaBnuBaeTcs HanpshkeHne
Vo=V|N. BbixogHoe HanpaxeHwue

—oV
Puc. 4 g YIN ?5’
e — o — o, — — — — — — —
l MAX662 VIN 1
cpo-4dcP2: St 52 ~ 0
= | ‘ e VTl OUTYLG o
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L GND j ~
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Aosbiwawwme npeobpasosatenu
+* O
Mosblwakwme npeobpasosatent vy 8l j
(Charge-Pump Boost Converter) obec- 2 2o VIN TR ?

NeYynBaloT Ha BbIXOAE NONOXUTENbHOE
HanpsxeHne Vo, Gonee BbicOkoe
(06kivHO B 2-3 pasa), yem BxofHoe V.
MpuHunn feicTBuA aHanornyeH
pnc.3, HO KOHOEHCaTopbl CoeanHSAOT-
cs Takmm obpazom, yTobbl He GbINo
MHBEPTUPOBaHWS HanpshkeHuns. Ha
puc.4 npuBeneHa onok-cxema UC
MAXG662 (cTpoka 7 B Tabn.1). Mpwu yka-
3aHHOM nonoxeHuwn Kritoven S1, S2
koHgeHcaTtopbl Cp1 u Cp2 3apaxator-
ca fo V. Criegyowuii umaynec pas-
MbIKaeT YyeTbipe Knovya S1 1 3aMblka-
et Tpu knoya S2. KonpeHcaTopsl Cp1
1 Cp2 nocrnieqoBaTtentHO coeanHAT-
€A ¢ V|n, NO3TOMY B TOYKe “@” OHKHO
BbIno Obl NONYYNTHCA HanpskeHue
Vo=3V|n. Ho korga Vo npesbiwaer
3HaveHue, huKcMpoBaHHOe Nocpen-
cTBOM penutensa R1-R2 v nctodnuka
OonopHoro HanpspkeHus REF, Ha Bbixo-
Ae koMmnapatopa Comp nossnsertcs
curnan nornyeckoro “0”, koTopblit Oc-

S

hd
MAX 860
W}TL‘- CPi1- ouT= [:“"
1 Yo =-¥iy
—FC GND LV

) Tl

Vo=+12 B onpepensieT ocHOBHOE Npu-
noxeHne atux NC — ana nporpammu-
poBaHusa “BoicTpoil” namaTtu (Flash
Memories).

WHTepecHo yctpoeHa YIC MAX860
(ctpoka 8 B Tabn.1). MyTem paznuuHbix
coequHeHuin ee BLIBOLOB MOXHO pea-
nusosatk UM ¢ Vo=-V |y (puc.5a) nnn
¢ Vo=2V|y (pnc.56). BeiBog FC cny-
KUT ANA 3a0anuns 3Havenus fo.

OsyxnonspHeble npeobpasosatenu

AsyxnonsipHele NnpeoGpasoBaTenu
(Dual-Output Charge-Pump) umetot asa
Bbixofa: oanH (OUT,) — ansa nonoxu-
TenbHoro Vo4, a apyroit (OUT.) — ana
OTPULATENBHOTO HaMNpsxeHns Voo, Npak-
TUYECKI BCeraa paBHbIX No abComoTHON

BenuunHe (Vp1=2V|N, Vo2=-2V|N,
ctpokn 9 n 10 B 1abn.1). TunvyHbIM
npegcrasuTenem asyxnonspHoro MH3
asnaerca NC MAX864, skntovyeHne
KOTOPOW NoKasaHo Ha puc.6. BxogHoe
HanpsxeHue VN y4BanMBaeTcs nyTem
nocnepnosaTenbHOro BkroveHus Cp1
1 V|y 1 nepexoaa Hanpshxkenus Ha Cr.
AHanornuHo, Cp2 zapsikaetca Ao 2V
1 BCNefcTBMe 3TOro 3apsif nepexoauTt
Ha Cr~ c oBpaTHbIM 3HaKoM, T.e. nony-
vaeTcs Vpor=-2ViN. HeTblpe koHaeHca-
TOpa YMEIT OONHAKOBYIO EMKOCTb, 3a-
BUCALLYIO OT paboyelt yactoTht fo. OHa
3afaercs NOrMYecKMmy curHanamm (ro-
rndyeckun “0” — semns, a noruyeckas “1”
— V)N) Ha Bxogax FCO n FC1 B coot-
BeTcTBM ¢ Tabn.2. MNMpun Ugypn=“0"
BbIXOLHbLIE HaMPSHKEHUST PABHbI HYTHO, &
NC noTpebnser ot Viy Tok 1 MA. s
HOpmanbHOW paboTbl TpebyeTca
Usnpn="1" (coenunHenue ¢ V).

Tabn. 2

FC1 FCO fo,xNny |C, mx®

0 0 7 33

0 1 33 6,8

1 0 100 2,2

1 1 185 1

Puc. 5
ﬁ CP1+ VIN —§—T—o -
T—Lﬂ MAX860 ‘S‘I Vo =2Vpy
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: ouT=y
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8 I —°
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KombuHuposaHHbIe

npeobpasoBarenu

OHu npegHasHavyeHsbl, rmasHbLIM 06-
pasoMm, Ona NUTaHUs 3NeKTPOHHOM
annapartypbl, He gonyckatwouiei 6onb-
WX NYNbCALNA NUTAOUINX HaNPsXe-




HUA. TURYUYHBIM NPUMEDPOM CITYXKAT M-
TaHNe MOLLUHbIX MOMNeBbiX TPaH3UCTO-
pOB B fepefaryvkax Ang COToBbIX Te-
necpoHoB (cTpoku 11 n 12 B 1abn.1).

B

Anextpogsuratens MK-2 wnc-
nonb3oBarncs Ans npwuBona
Babueanku “Meteop”, HO MOXeT
UCTIONb30BATLCA Y ANS MPUBO-
Aa Apyrvx MexaHvwsmoBs. BHe-
WHWA BTG ABWAraTens npveedeH
Ha puc.1, rabapuTHble pasmepbl
— Ha puc.2, a cxema BKNOYe-
HWMA — Ha puc.3.

AnekTpogBwraTens — OQHO-

dneKkrpoaBurarTe

Ha puc.7 npuBeneHa tnok-cxema NC
tuna 850 (MAX850, TCM850,
TCM851 n TCM852). AHanoruyHon
sapnsaeTtca n 6nok-cxema TCM853, Ho
y Hee OTCTYTCTBYET BCTPOEHHLIA Ae-
nutens, u BelBo4 FB ucnonbayertcs
ana sapauuna Vo nocpedcTBOM
BHEWHero Hanps>xenna. brnok CP
BMeCTe ¢ KoHaeHcaTtopamu Cp u Cr
obpaayer H3, BbIxogHOE HecTabu-
nN3npoBaHHOe HanpshkeHne Vo KO-
TOPOro foflyyaeTcss MeXAy BbIBOAOM
NOUT wn 3emnei. OctanbHYK 4acTb
CXeMb! cocTaBnseT NuHenHbIA cTabn-
n13aTop C BbIXOAHbLIM HAMNPsKEHNEM
Vo. Ansa npaesuneHon paboTbl cTabu-
nu3atopa Tpebyetcst [Vo|<|Vyo|-1 B.
Mpn coeguHeHun FB ¢ 3emneit no-

hasHbl1, KOMMEKTOPHbLIN, ABYX-
NIONIOCHBINA, NoCrnenoBaTenbHO-
ro Bo30YXAeHNss ¢ NUTaHuem
OT CeT NEPEMEHHOro ToKa.
UcnonHeHne — OTKpPbITOE,
BCTPAMBaeMoe, ¢ eCTeCTBeH-
HbIM oxnaxaeHuem. dopma
Kpennenvs — naHuesas.
Pabouee nonoxeHue anek-

nyvaetca Vp=-4,1 B, a npv nogkso-
YeHN BHeWHero genuTens (nokasaH
Ha CXeMe NyHKTMPOM) BbIXOL4HOE Ha-
npsxXeHue cocTaenser
Vo=1,28(1+R2/R1).

BbiBog SP umeet paznudHoe npen-
HasHadeHue: B MAX850, TCM850 u
TCM853 npu SP=0 (ypoBeHb TTL)
VNo ¥ Vo 0BHynsaTtes , a B TCM851
TO e camoe nonydaercs npu SP=1.
B TCM852 na a1oT BbIBOA MOryT fl0-
0aBaTbCsl UMNYNbCbl OT BHELIHErO re-
Hepartopa. MC MAX840 aHanoruyHa v
MMEEeT TO Xe npefHasHayeHune, HO ee
BbIXOAHOE HanpsixeHue hrUKCMpoBaHO
(Vo=-2 B).

(OkoH4aHue cnepyer)

b MK-2

TOBbLIX NOALIMAHNKAX CKOSbXe-
Hua. Knacc naonaumn — A. Kon-
TIEKTOP BbINOMHEH Ha nnacTtMac-
ce. AnekTpoasuratent cHabxeH
ANeKTpUYeckM PUnNLTPOM AnNs
nogaeneHus paanonomex.
OcHOBHble NapameTpbl OBura-
Tens NpueedeHbl B Tabnuuye.

TpoaBUraTens — BepTuKarb-
HOE C BLICTYNaloLLNM KOHUOM
Bana, HanpaBfeHHbIM BHU3,
Anexkrpoasurartens — Hepe-
BepCcuBHbIA. Hanpasnexue
BpalleHua — No 4yacoBoOw
CTPEnKe, ecnn CMoTpeTh Co
CTOpPOHbI KonnekTopa. Pexum
paboTbl — MOBTOPHO-KPATKOB-
peMeHHbit. [pogonxntens-
HOCTb HefpepbiBHON paboThl
— He bornee 5 MuH.

Potop anekTpopgsuratens
ycTaHoBfeH Ha 6poH3orpadm-
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5
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FauY
¥
3 392015
105 (e Oanee)
MapameTp 3HaueHue
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CpOoK cnyxbbi, Y 80




Kynsio, NPOAQAM, OBMEHSAO

Hna nybnukayuu 6ec- :
nnamtbix obvsasneHud ,\\2\*&“
HeKoMMepYecKo20 Xxa-
pakmepa 0 NOKynKe u
npodaxe paduodemarned, -
b6bimogod u paduonobu- T
menbckol annapamypabi, v
UX MeKCm MOXHO ApUChi-
fnamb 8 nucbeme no adpe-
cam: 119454, 2.Mockea, a/s1 37 unn 220095,
2.Munck-95, a/a 199, nepenasats no Tene-
doHy 8 MuHcke (017) 249-41-47 nnv yepes
E-mail: rm@radio-mir.com
WWW: http://radio-mir.com

Kynnwo yudposyio wkany Ha PIC, K1005XA6
(21wr); LA1135 (4 wt.); TAB7108 (2 wr.); TDA7052
(2 wr.); K176NES (2 wr.); K17611A7 (2 wrt);
K176TM2 (2 wr.); KPEH8A (4 wr1.); KP142EH5A
(4 wr.); KPEH8BE (4 wT.); KPEH8B (2 1wuT1.); KPEHIB
(2 wr.); no 10 wr. Tpansucropos KM302, KMN303,
KM305, KM307, KN327 v KN350; KN901 u KMN902 —
no 5 wr, KT610, KT639 u KT961 — no 5 wr., k8ap-
uesble pesonarops! Ha 500 u 501 kl'y — no 4 wr.

164692, Apxaureneckas obn., c.JletykoHckoe,
yn.Boauukos, 21 — 14. A.CKOBOPOAKMH.

Mpopam TpaHcchopmatopnl TA288-127/220-50;
TA262-220-50K, Bakyymnsie KFE KMN1-4 (10 kB, 7.5
— 350 n®) u KM1-4 (10 kB, 20 — 1000 n®), npubo-
pot [3-123, X1-47, CK3-43.

Kynnio P-143, “AHrapy” v auanormyHole oTede-
CTBEHHbIE PAAUOCTaHLUWN.

Ten. 8 Mockse 8-915-233-09-66. Bavecnas.

fMpopam IC-718 (He 3kcnnyatuposarncs), P-123,
"Jlen” (c autenHon), P-311, C1-93 (2-nyuesoin oc-
umunnorpad), [4-102A (ne akcnnyaTtuposancs), 13-
102, 43-34, NINT (npubop Ans NPOBEPKU TPaM3UC-
TOPOB), OAHOCTOPOHHUIK (hOMNLINPOBAHHLIA CTEKNO-
TekcTonuT (1000x1000x2), nutepaTypy u ansbomMsl
CXeM Ana peMOHTa TENEBU3OPOB, XypHars! “Paguo”
(1970 — 1996 rt.).

Ten. 8 Kyprane 8-961-753-50-72. Anexkcanap.

Kynsio 8 Borpkckom peruone negoporo P-326M,
KB tvpauncueep.

445019, r.TonbatTu, a/a 3349. Anekcanap.

Ten. (apom.) 45-73-79.

Mpumy B Aap nioboM MOPanbLHO yCTapeBIUniA HO-
yTOYK (MOXHO HEWCINPAEBHLIN).

658930, Antaickuin kpai, Bonumxuuckuim p-H,
c.Bonuwxa, yn.Kvposa, 84. [1. Abpamosy.

Mpumy B aap, o6MeHR0 HA paguoaeTany unu
Ha onucanue ocymnnorpaca C1-70 cxeMy ocuwnn-
norpaca C1-22.

225541, bpecTckas o6n., CTOMUHCKWUA p-H,
r.Xopck, nep. OkTabpbekui, 7. V.Pomanumky.

Ten. 8-016-5557612 (¢ 15.00 ao 20.00).

MNpopam tpaxcreep Kenwood TS-570D c 6rio-
KoM nNuTanna FP-700.

Ten. (02235) 43-5-56, 47-4-45, +37529-543-80-
57 (38oHKTE Bewepom). Anekcarnap, EU7AK.

Kyruito npuemuuk P-399A vnn "Bonua” 8 xopoLLemM
COCTOSHWM C BNOKOM NUTaHUA 1 TEXOOKYMEHTALUEN,

Ten. 8 Mutcke (017) 291-30-14, 8-029-270-03-99.
HOpui.

Nponam A103, K176, 1)K185-B, 19K245, 15K296,
1K296-B, 1K296-P, 1K376, 1N26, 1N24B, 111G,
UM, 1041, 10210, 2[2C, 2036, K270, K270,
21290, 2N29M, 2112C, 38N, 3L18M, 3L122C, 4/15C,
HK1M, 4U1C, 5L12M, 6A2MN, 6A3N, 6A7, 6A8, 658,

0

6B1I, 677, 6030, 604X, 606A, 6[6A-B, 6080,
60130, 60141, 6016, 6020M, 6XX16-B, 6XX16-BP,
KK, 6111, 6XK1N-E, 6XK1M-EB, 6XK2b-B, 6XK21,
6X2M-EB, 6)K3M, 6XK3MM-E, 64, 6XK41, 6XK56-B,
6XK5M, 6)K8, 6XKIM, 62KIM-E, 6XK10M, 6XK11M-E,
6XK201, 62K23H1, 6)K33AB, 6)K38f1-EB, 6XK431-E,
6)K43MM-EB, 6)K465-B, 6K5111, 65211, 61111, 6U1111-
EB, 6K1M, 6K3, 6K4, 6K4M-EB, 6K4N-ER, 6K7, 6K131,
6H3I1, 6H3M-AP, 6H3M-E, 6H3M-EP, 6H3M-A, 6H7C,
6H14M, 6H15M, 6H166-B, 6H176-B, 6H24I1, 6MN6C,
619, 6M140M-E, 6M15M, 6M18M, 6M23M, 6M31C,
6MM41C, 6P3C-1, 6P4I1, 6C 1K, 6C2M1, 6C2C, 6C3b,
6C3b6-B, 6C3M, 6C76-B, 6C9A, 6C17K-B, 6C19M,
6C41C, 6C51H, 6C52H, 60111, 614N, 61211, 6X211,
6X2MN-EB, 6X6C, 6X76-B, 614101, 6L111, 61,1911,
6370, 631501, 10XK1J1, 12111, 12M1711, 12C3C,
12X3C, TX2, TX3b, TX4b, TX56, MTX-90, CT2C-B,
Tecna OF-38, 0,42565,5-12, 0,8565,5-12, B1-0,1/30,
B1-0,03/13, BUN1-5/20, BW4-100/50, I-411, -807, I'-
837,111-0,5/5, FN12b, r125, TMW-6, TMW7, TMA30,
FMN42B, TY17,TY32,TY33b, Y34b, NY43A, [Y43B,
Y776, C4B, C11,TC13, FC14, I'C23b6 (6ly), IC24,
Ccr1n, cr1n-e., ¢ran, Crac, Crac, Cr4c, Crsb,
Crsb-B, Cr13n, cr1sn-2, Cr1en, Craor, Cra201c,
Cr202p, Crao1c-1, Craozc-1, Craosc-1, mr1b6-B,
Tr1-0,02/0,5,T1-0,1/0,3, T71-2,5/4, TF2-0,1/0,1, Tr3-
0,1/1,3, TFN1-3/1, TrM1-35/3, TM1-1000/25, TH-2/
0,5, TXW2C-B, YB1A, YB14, YB16, YB38, YB42,
YB204, ¥YB232, YB420 (bly).
HOpuir Bacunsesny.
E-mail: murman_maitbox@mail.ru

fNpopam Y3-54, tpancusep RASAQ (cuntesatop,
Paux — 50 B1).

423231, rbyrynema, a/s 90, Ceprei.

Ten. (85594) 48029 {nocne 17.00), 89178647326
(coT.).

Kynnw paguocrauuuu P-680-3 "Kawanot”, P-
603-1 “Ksapk”, P-625 “INuxta” u apyrne mopckre n
CynoBble PafUOCTaHLUUM U NPUEMHUKN.

E-mail: ni-crom@mail.ru

Mpopam namnel NY-56 (2 wr.), cunresarop Ta-
pacosa Ha Z-80 (2 wr.), 3M®-215-3,0C ot npriem-
Huka Katpaw, "oMckuit” Habop Keapuyee Ha 4actory
9000 kl'y.

Kynnto X1-50, 3M®-200 o1 npuemHuka EKO-300.

84646, Noxeukan o6n., r.fopnoska-46, yn.Kupo-
Ba, 14a — 42. B.bawkatosy, USOIZ.

Mpopato Henoporo rexeparop 14-107 (12— 400 MMy,
AM, UM, UM). C.BoxpapeHko.

Ten. 750-83-28.

E-mail: sbondarenko@tut.by

Kynnwo auctpnbytus ASPLinux 7.3 Vostok
Express Edition nnu Standard Edition unu obmensio
Ha paguoaeranu.

E-mail: zgobob@rambler.ru

Ten. 30234-71675.

Mpopaam Tpancusep RA3AO.
Ten. 8 Mosuipe (+37523) 512-23-53, (+37529)
230-85-33 (M06.). Neoumnn, EWSLL.

Kynnto tpancrsep P-168 S5KH unu P-168 5KHE,
P-143.

Ten. 8-905-785-38-09 (Mockosckas obn.).

E-mail: brucho@ya.ru

Kynno akkymynstop 10,8V 4,5 A H (MoxHo B/y)
ans #oytdyka IBM ThinkPad770.
E-mail: ra3fb@mail.ru

fMpennarato Habop 3NEKTPOHHBLIX KOMMIEKTYio~
wmux, neqartHslx nnar, (N[, cnecapubix U apyrux
nanenuin, Heobxoaumblx ANA CAMOCTOATENLHOrO
U3rOTOBMNEHUA TpaHcuBepa KOHCTPYKuun RASAO.

Ten. 8-066-7752221.

E-mail: zhon@bk.ru

Fidonet: 2:4621/22.50

AHBAPb 1

Kynsto pabodyo nnaty Tenesusopa [opu3cHT
CTV-655.
E-mail: dcas@list.ru

Mpoaam KB nepepatuunk "BA3” (5 kBT, 6e3 ADY)
C NOMHLIM KOMNMEKTOM JOKYMEHTaUMY.
Ten. 8-901-4963500.

Kynmo paguonamne! 612, 606C, 6H5C, 6H13C,
-807, a Tawke nanenskn ana namn F-807 n FM-70.

660093, r.Kpacnospck, yn.Koneuesas, 26 — 43.
M.Mapaayne.

Ten. 8-3912-36-32-10.

fMpoaam tpaxcusep YAESU FT-920 c 6nokom
nuranua GSV3000.

125581, Mocksa, yn.Jisnuaesckoro, 10, kopn.3,
k8.417. B.Mopososy, UA3AAW.

Ten. (495) 456-74-77.

Kynsio pene B1B-1T1 (10 A/3kB) — 6 — 8 wr,
PB-5-2 (BuMetannuueckoe Tepmopene Ha 60°C,
pasmepbl — 26x12x9 Mm), pene-"xnonywku” PAL
o1 PCB-5 — 5 wt. Mory o6MeHAaTs Ha naHerbkun ans
MU-11, £Y-72 (2 wr.), ®3M-215,000-03,000-3,0
(2 wt), ®3M-215,000-03,00-1,4 (1 wT.).

Ten. (8-075-41) 2-06-37 (aom.), 8-910-758-92-67
(cot.). Banepui.

Kynnio B-1-1 (6nox retepoaunos), b-1-4 (onep-
HblA reneparop “fManabiu-17) ot PMY P-697.

305048, r.Kypck, yn.Opnosckas, 30 — 36. HO.Mu-
POWHKMEHKO.

Ten. 52-52-28, 8-906-57-43-627 (cor.).

Npoaam unu obmensio YKB papuocTauumio P-863
(100 — 150, 220 — 400 M"y) B XOpOLLEM COCTOSRHUM
(c RokymenTauuen) va KB Tpancusep (160 — 10 M),

Wy kuury E.K.Bniwoauua, 3.H.Boupaps,
K.B.Kpasuenko v ap. “MopTatuBHele ocymnnor-
pacei”, M.: CoBetckoe paauno, 1978; cxeMy BKo-
YEHWUS ¥ faHHble MUKpocxem 298DH1 n K224 0H2;
KCEPOKONMIO CXeMbl paguonpuemnmnka VEF-214.

672020, rMuta, a/a 970. B.Opnosy, RAQUA.

Ten.8-924-372-9628.

Kynsrio ocuyunnorpad C1-93 (MOXHO Hencnpas-
HbIR).

211440, benapyco, r.HoBONOMOLK, yr1.[JBUHCKAS,
An.2, k8.61. Peasko N.M.

flpoaam namnsl £-811, FTUN-66, Y-48, a Takke
duneTpsl ®3M-500-6 0C u ®3IM-500-3B.

453265, bawkoprtocraH, r.Canasart-15, a/a 6.
Esrenuin, RAGWD.

Ten. (34763) 3-09-19, 8-917-78-57-603

fpoaam negoporo P-105M, P-104M, P-311 (2wr.),
PNC, “Apbaner DSP" (2 wrt.), P-802M, 6noku ot
P-140 (B1, B2, B3), YM na Y-81M, CY 1 BB TpaHc-
dopmaropet ot P-1186M3, “Jlacnu TT-03", CK3-46,
3-110, P-154-2M, "Miwuum-003", B3-36, E-316, 43-63,
F4-107, C1-69, C1-94. Ko BceM ycTponctsam ume-
eTCa NOKYMEHTAUMA.

140700, Mockosckas obn., r.llarypa, yr.Xapo-
Ba, 32 — 5. B.bynanosy.

Ten. 8-916-026-99-02.

fMpopam perie P3C-49 (50 W), BEpHbEPL! OT
P-311, cenekTmBHbIi MuKpoBoribTMeTp HMV-4 (10 Ky
— 30 Mly, 0,3 mkB), xypHans! "Paguonioburens”
3a 1994 — 1996 rr., marumTochon MXK-303 crepeo,
ocymnnorpag C1-94.

Kynno npuHymMnuanbHylo cCXeMy npuemMHmuka
"Panasonic RF-3100LBS”, npuemunku IC-R71A,
IC-R72, IC-R75, HRD-535, FRG-100, HaylIHWku 1
wrekkep %" ("npodn”).

Ten. 583-42-47, 8-916-165-75-31. Urops.

Mpopam 9-ananasouusbiinl KB tpancusep "Opyx-
6a-M2" (cvHTE3aTOP 4acTOThl, NAMATL, KHONOYHOE
ynpasnewuue, sankogep, undposas diKana), a Tak-
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e YOUNMTENb MOLLIHOCTY K HEMY Ha 2-X namnax [Y-50
U rapHATYpY.

453121, bawkopTocTan, r.CrepnumMarak, yn.Xy-
nanbepauna, 144 — 34. M.MpyaHukosy.

Ten. (nom.) 43-43-85.

Npouwly paguonioburenei, KOTopbie cobUpanu u
popabateisanu YM34 Cyxosa (1989 r.), Bparuna
(1990 r), 3yesa (1984 r.), AkynuHudesa (1989 r),
BurylwkuHa (1980 r.), AreeBa u T.4., OTKNUKHYTLCA
AN oBMEeHa ONLITOM.

347368, Poctosckas obn., r.Bonrogonck, yn.lra-
rapuHa, 2 — 112. B.Epodheesy.

Kyrnio CxeMy W 4EPTEXM NedaTHbiX nnar “nek-
tporuka NMM-01".

655151, YepHoropek, a/s 20.

E-mail: samodelkin_62@maii.ru

Npopam CY ot P-112, 6noku TpaHcvisepa “Ypan 84"
(A3, A2, “nonocosuku” ¢ YM, A1, ®HY, yudbposas
wwikana, AB, Ad, KOpAYC), OCHOBHYIO NnaTy TpaHcu-
Bepa ¢ M4 500 kfy, paguocTaHyuio “Kapat”, ocHos-
Hylo nriaty Tparcusepa "Poca” (6e3 dunbrpa), YM
na 27 MMy (30 Br), nevarxku ana YM-10 Tpancuse-
pa “fpyxba” u cunTesartopa “Konryp 116", papuo-
craHuio P-109M.

Ten. 8-029-596-91-87. AHapen.

E-mail: andeu@mail.ru

fipoaam xuHeckon 61J1K3C. CamosbiBoa uz Moc-
KBl
Ten. 8-926-242-8266.

Kynnto Heoporo ynbTpassykosoil aedekTockon
Y12-12 1 ppyrue npuBopbl (N0 BO3MOXHOCTY Bbitl-
fuTe NEpeHeHb).

Ten. 8-926-529-02-10. Nenuc.

Ny cxemy paguonpremHika “Okean-205" (xe-
faTtentHo ¢ PUCYHKOM NEYaTHBIX NPOBCAHWKOB U
pa3sMelLeHMEM neTanen Ha nnare).

357566, CtaBpononbckui kpaw, r.laturopck,
noc.HuxHenogkymekui, yn.Canosas, 8. L.denuubiH.

Kynmio navensku ans MY-746 (2 wT.).

423231, r.byrynema, a/a 90. Cepreto Censalliniy.
Ten. 88551448029 (nocne17.00), Mob. 89178647326.
E-mail: rad pik@mail.ru

Kynnio FT-102S, FT-902DM ¢ pocrasxoi 8 r.ben-

ropoa.
Ten. 89102215739, 4722388167. Bnaaumup.
E-mail: Chentsov_VA @ belgorodenergo.ru

Kynno namnel OPUW-350, FY-476, I'Y-436,
NPKC-1500, MMW-51, IMT-6-3M-1, KTM12-100,
BUaMKOH NA-468-1, neus MTM-2 (ManouHepurou-
Hylo, TpyBuaryto, 2 wr.).

Ten. +37517-2785404.

E-mail: rax97 @yandex.ru

Kynnio uaMepuTenbHbie NpUBOpLI: KOMNAparop
Hanpsxeuuin P3003, xoMNapaTop HanpaXeuun
P3017, Maraauu conpotusnenun P3026-1 1 P3026-2,
komnaparop conpoTusnenuih P3015, penutens Ha-
npskenuid P3027/1 u .4,

Ten. 8-926-529-02-10. feHuc.

Kynnio namnbl [Y-64.
Ten. +79286612374. tOpuit.

Kynnio renepatopubie namnbl [Y-356, MY-736,
[y-74b, 1y-78b, 1Y-93b6, fC-176 u ap.

MNpogam pene PIB-14, PIB-15, “xonoaHbin” u
‘ropsunin” KNE, a 7akKe KOHTYpHbIE KaTyuliku Ans
YCWIMTENS MOLLHOCTH.

142116, Mock. obn., rMoponbck-14, a/a 1, Poc-
cua. Taxupy Kyryesy.

Ten: 8 (4967) 54-13-07, 8 (903) 539-08-23.

E-mail: rz3dr@bk.ru

Kynnio B pabouem coctoaHuu usetHon XK-auc-
nnewn or MobuneHoro tenedoHa Nokia 6100.

Ten. 8-909-965-23-36.

E-mail: miflab@rol.ru

flpopam papuonamnel 6H8C, 6HIC, 6M6C, 6N9,
6X7, 5L4M, 5U3C, 6XK4, 6)K4B, 6A7, 61, 6M13C,
6)K8, 5L14C, 2[12C, 6C5[, 12K 11, 2)K27J1, 6)K9N,
6C19N, 6E3N, 635N, INy-17, Cr-1n, cr-2n, Cr-3C,
Cr-4cC, Cr-2C; unaukaropbl VIH-12A, MH-14, V1B-6; npe-
npoxpanuteni NB-20, MB-80, N-10, WUN-20, N-35.

247703, benapyck, fomensckas o6n., Kanuiko-
BUUCKUIN p-H, H.N.BoBposuun, 7.147, k8.70.

Ten. 8-029-614-88-62. Cepren, EW8OP.

Npoaam (KN oBMeHsI0) B XOPOLLEM COCTORHUK
(c pokymeHTaywein) yactoromep Y3-63, ocumnnorpad
C1-67, reHepaTop UMNYNLCOoB 5-54, yHuBepcanbHbii
soneTMeTp B7-13 ¢ BY ronoskoit ao 1000 MMMy, uame-
putenk Bbixopa ®-437, asomerp ABO-5, MUHUMYynNb-
Tumerp XB-868 (Harnpskenue nutanus — 3 B), obec-
NeunBalo WA U3MEPEHNE TOKE, HAaNPSHKEHUs, COMpo-
TUBNEHUSA, EMKOCTU KOHAEHcaTopos (A0 200 Mkd) u
yacTotel (ac 30 MIy).

666702, VpkyTckan obn., rKupeHck-2, ksaptan
c0BX03HbIA, 37 — 3. B.ConombIxoBy.

Kynnio waposbiil BapUOMeTp U BbICOKOWacToT-
Hble pene oT paauocTaHyuun “MUkpor”, pesucTop co-
nporusnensem 650 — 750 OM ¢ MOLWHOCTLIO pac-
cesHus 100 — 200 Br.

169933, .BopkyTa, noc.Boprawop, nep.t0bunei-
Hbif, 5 — 5. B.KyBuunHckoMy.

Ten. (250)-4-46-47, 8-912-557-3-925.

TNMpopaam unu o6EMeHAIo Ha XypHans! “Paguomup”
HOBbIE (B yNakoske, C paauaTopamu) nnarel (8 cbo-
pe) CTEPEoYCUNUTENER HAKON YacTOThl HE MUKDO-
cxemax K174YH14 u K157YN1A (pasamepnl —
175x54 MM) 6e3 nepeMeHHbIX PE3UCTOPOB peryniu-
POBKM TPOMKOCTY U Tembpa.

Ten. 8-904-653-92-24, 8-3952-303-831.

Npoaam paaguorenedon “Sanyc GLT-K928” (900
MTiy) c ackymenTauumei, Npubop ANs HacTPOAKK LBeT-
HbIX TENeBu3opos "CnexTp” (ceruaroe none, benoe
none, BepTUKanbHbie NUHUW), HOBbIE paauoaeTanu
N2166, N2176, N217f, 7024, KT626B, KT803A,
KT8056, KT808A, KT809A, KT812B, KT814b,
KT8156, KT819B, KT926A, KT827A, KT8355b,
KT903A, KT935A, K133M01, K140¥07, K1551A3,
K15511A3, K155MH1, K157YN16, K157¥02, K157XN1,
K157XA1, K174XA1M, K174XA11, K174XA27,
K176TM2, K224EH1, K224YH4, K224YyN4,
K224XA1B, K2377C1, K237XA1, KP514102,
K553Y02, K554CA1, K56 1NA7, KS74YA1A, K1NB943,
KP142EH1A, KY202M, KY202H, KY208b, KY208[,
0223 0814 (A — B, 1), KO504A, KC168A, KC439A,
KC518A, ANC333b1, UH-2, H-12A, VB-11, MTX-
90, 1N24B, P3C-15 (004.929), PIC-22 (P®
4500129), PKH (PC 4500236, PC4533911), M6 3B
608 Owm, 1Y 6024.051, I'Y 30 12N; 6/y paguoneranu
PMC 326 (PC4.520.224), pe3oHaTtopbl Ha 9306,25,
9293,75 1 35625 'y (C nanenbKamu), paguorene-
BU3MOHHbBIE NaMnbl U Ap.

Ten. 8-927-677-63-28.

NMpopam 6/y paaguoctanyvu “len”, nepecTpoeH-
Hble Ha 33Ka3aHHblie NONb3CBATENeM 4acToThl.

Ten. (395-2)-39-18-00.

E-mail: kalif2003@angara.ru

Kynmo KME or PCB-5 (unu noaobHbii);, namnbt
Y-745 (2 wr.), nanensky noa MY-746 (1 wr.).

215110, CMoneuckas obn., rBasbma, a/s 10, Ba-
neputo COpoKUHY.

E-mail: cqmm@mail.ru

Kynrnito cxemy v onucaunue M4-151.
423231, PT, rtbyrynema, a/s 90.

Ten.85514 48029 (nocne 17 4ac.). Cepreit.
E-mait: rad pik@mail.ru

Pagvomup. NMyywue koHCTpyKUuuy. Boinyck 2.

ngHIHME * P;:;uonnp

HCTPYHLUN

Kuura npeacvasnser coboit cBopHuK cTater, onybrm-
KOBEHHBIX B pasHbie rofel B xypHane "Pagpuomup. KB 1 YKB”
11 33HOBO OTPEAAKTUPOBAHHLIX ANA AAHHOM U3NaHUA.

B BbinyCke MpuBEAeHbI CXEMbI U OMUCAHWS YCTPOWRCTB,
ucronb3yemele paavoniobutensiMi gns NposeaeHus pa-
[UOCBA3EN B AXANa30HaX KOPOTKMX U YIBTPAKOPOTKUX BOMH.

flo nosoay NpUOBpeTEHUA KHUr MOXHC 0BpalLaTses B -
pepakuuio no E-mail: rm@radio-mir.com, a Tawxe BO BCe
OpraHu3auui, uMeloline xypHan “‘Paguommnp” B po3HUMY-
HOW nNpogaxe. MHopMaLna O HUX npuBeaeHa Ha ¢Tp.56.

Mpy NpuoBpeTeHun KHUru Yepes pepakumio ee cTo-
MMOCTL COCTaBNAeT:

- ans xuteneit Poccuu — 65 poc. pybnen;

- ans xuTenedt benapycu — 4900 Gen. pybnen ;

Mpasuna npuobpeTteHus — aHanorMuHo agpecHon
MOANUCKE Ha XypHambl Yepes pesakLmio.

Paguomup. Jlyuwue KoHCTpyKumy. Boinyck 1.

L

KHura npencraensaer coboit c6opHUK crartei, ony6-
NVKOBaHHLIX B pa3Hble roabl B XypHane ‘Paguomup” v
33HOBO OTPEAAKTUPOBAHHLIX ANA [AAHHOIO U3AaHUS.

8 Bbinycke NpuUBeaEHbl CXEMbI 1t ONCAHUS YCTPOCTB,
UCTIONb3yeMble PaaMonoBUTEN MY B PasNYHbIX 0BnacTax.

Mo noBogy MPUOBPETEHNUS KR MOXHO 0BpaLLaTLCs B
pepakuuio no E-mail: rm@radio-mir.com, a takxe Bo Bce
OpraHu3aim, uMeroliue XypHan “PaguoMup” B pO3HAd-
Hoit npopaxe. Vudopmalms o Hix npuBeaeHa Ha c1p.56.

Mpu NpUOBPETEHUM KHUMK YEPE3 PenaKuuIo ee cTo-
UMOCTL COCTaRMfer:

- pns xutenei Poccun — 50 poc. pybnei;

- ana xureneil benapycn — 3900 Gen. pybneit ;

Mpasuna npuobperenns — aHanorMyHo anpecHon
noAnvcKe Ha XypHansl Yepes pesakumio.




MpuoGpeTeHne oTAENbLHBLIX h Boi6epume cebe eapuaHm nodnucku Ha 2007 200! \

HoMepos XypHanos Moanucka Yepe3 NouToBble OTAENEHUA
B POCCHM:
B 00O “AnbsiHc-Kuura KTK”: 115533, rtMocksa, Papnomup
yn.Hararunckas, 4.6, at.1, oVl (cT. MeTpo - ans xuTenei Poccum u ctpas CHI (kpome Benapycu): 48996 — noanucka no
“Haratunckas?), kaTanory AreHtcrea “Pocnesats” (72370 — roposast), 24169 — noanucka no karanory
TE?’;'éﬁ?j&ggfg;’;ﬁ'ris:t;gl;(%g’mzs&il'gs' YnpaBnesus ®efepanLHon Touroaoﬁ caﬂsv: “MouyTa Povccvm", 257?5 — noAnucka
Ha paauopbikkax: “LiapuuisiHo” (MecTo 13/A), no O6beauHeHHomy katanory “lpecca Poccun™ ¢ aApecHOW pacChifikon (anekTpoHHbIA

“MutnnO™ (psin 1, KOHTeitHep 17 v mecto T-8). || 8APEC NOANUCKM B INTERNET — www.presscafe.ru),

BOOO “BKCNOTPIRA": - ans xutenei Benapycu: 00137 (001372 — anA oprasusauumn) — noganucka no

(495) 937-72-62 (n06.125, 127). kaTanory PO “Bennoyta” “Tasets! v KypHabl Pecny6nuku benapycs” n 4epes Knocku MuH-
E-mail: lili_55@rambler.ru ropcorosnedaTtu.

B Mmaraaunax paguogeranen “Hur v QUN”

(eAvHAR CpaBoNHas — Ten. (495) 780-95-09): Paauomup. KB n YKB

- .Mocksa, yn.Funaposckoro, 4.39 (cT. MeTpo - ans xuTenen Poccuu U cTpan CHI (kpome Benapycu): 48924 — noanucka no
“TMpocnekt Mupa” — papuanbHas); kaTanory AreHTcTBa “Pocnedats” (71545 — ropoBasi);

- .Mocksa, yn.Msana ®paHko, 440, K.1, cTp. 2
(nnarg.Pabouuin nocenok,

15 mun. ot Benopycckoro soksana);
-r.Mocksa, yn.Gerosas, A.2; Kpome TOro, npeAnpuUsTAs PErMoHoB Poccuu, a Takke BrmkHEro u aaneHero 3apybe-
- :Mockea, yn.3emnsaHon san, 4.34. KbSt MOTYT OhOPMUTE NMOANUCKY Ha XKypHarbl “Paguommp”, “Pagmomup. KB n YKB” yepes
Ha YKPAWHE: 000 “KopropaTusHast Moura” no Tenedoram: (495) 953-92-62, 953-92-02, 953-93-20.
B Kuese 8 hupme “Topm”,

Ten. (044) 426-49-61, 426-49-62,

- ans xuTenen Benapycu: 48924 (489242 — ans oprasu3aumMn) — nopnucka no
kaTanory PO “bennodta” “Uapanus Poccuiickoit depepauun’ .

B KA3AXCTAHE: Buumanue! AgpecHasi noaANUCKa Hepe3 peaakumio
B cpupme TOO C “ApryMeHTb! U paKTh!. MOANMCATLCA HE MMEIOLLMECA B HANUYAN OTJENbHLIG HOMEpa XKYPHAIIOB, a Takke Ha nboR
Kasaxctau”: Ten. s Anma-Ate (3272) 50-22-60, | nepuop, HauuHas co CNEayioLLero Nocne onfatel MeCsilia, MOXHO Yepes peakuuio. [na 3tOr0 HYX-
50-21-84. HO onnaTuTb HeoBxoanmyl CyMmy uepes CHepbaHK Uy OhopMUTL royTOsbIN NEpesofl Ha Haly
B BENAPYCH: pacyeTHbIN cuer. Tekylme ueHb! NpuBeaensl 8 Tabnuue. B Leny BrnioyeHa focTaska XypHarnos s
B MuHcke B marasuHax “Kuura XXI sek”, oTAelNbHOM KoHBepTe NO afpecy NOANUCHUKAE. Apapec nognuCyuka, T.e. nOYTOBBIM MHOEKC, NOJHbIA
np.Hezasncumoctw, 1,92, Ten. (017) 267-27-97 agpec, GaMUIMIO, UMS 1 OTHeCTBO, 8 Takoke TOMHOe NepevncieHue, kakie KOHKPETHO HOMepa Kako-
(cT.meTpo “Mockosckasn”) [0 U3 XypHanoB Bbl 3aKa3bisaeTe, Heobx0AuMO ykasaTb @ 2pache “HasHadyeHue nnamexa” npu
u “I'no6yc”, yn.Bonopapckoro, .16, onname yepes C6ep6ank uiu @ zpache “Iis nucema” Mpu onjlame no4moesin nepeeodom. Tou
Tefl: (017) 227-30-67 odopMneHuM NouToBoro nEpeBofia B rpade Kyda nuwetcs adpec 6aHKa, a s rpacde Komy — ace
K(CT'METPO “TMnowaab Hesasncumocv’).  J dawkbie pacyemHo20 cyema flonyyamens. HanokeHneIM nIIaTeXoM XYpHallsi He BbiCaiNaioTCA.
MOXHO 3aKa3aTb cnegylouMe Homepa XypHanos CTOMMOCTL OQHOr0 HOMepa C NepechbIIKON
lon Papguomup Paguomup. Paguomup. 8 Poccuto 8 Benapycb 8 apyruve cTpaHsl CHI
Baw komnblotep KB u YK (poc. py6.) (6en. py6.) (poc. py6.)

2002 2—12 1—12 1—3,56—12 42 2100 80

2003 1—12 1—12 1—12 44 2500 80

2004 1—12 1—10.12 1—3,56—12 46 2900 90

2005 1—12 1—12 1—12 50 3100 90

2006 1—12 — 1—12 55 3300 100

2007 1—12 — 1—12 60 3600 100

Hawmn nnaTexHbie peKBU3UTbI
ans xutenei Poccuun n cTpay CHI (kpome Benapycw)
Monyyatens: OO0 “Paguomup Mpecc”, UHH 7729404741, KNN 772801001,
p/c 40702810900010000084 8 OO0 Kb “ArponpoMKpeauT”, d-n LieHTpalibHbii, LMocksa, Kopp. CHeT 30101810500000000109, BUK 044525109.
Anpec 6aHka: 125315, r.Mockea, JIeHuHrpaackui np-1, Aom 76, xopn. 4;
ana xuTenen Benapycu
NonyyaTens: YN “PNA°, YHH 190218688, p/c 3012000004882 s d-ne Ne524 ACB “Benapycbank” B .MuHCKe kop 121.
Aapec 6aHka: 220028, r.MUHCK, yn.ouskyrnetypHas, 31.

[iNs yCKOpeHWs NpoUecca NOMyYyeHUs XypHaNos 3aKas MOKHO npoay6nuposaTs no E-mail: rm-sales@radio-mir.com.
Bcs ungpopmauust — mam xe unu no men. § 2.Murcke (017) 221-01-10, (017) 249-41-47.

[0 ” Agpeca ans nuceMm: U U aemops!. MHeHue pedaxyuu He sceada cosnadaem
)KypHan PaA"OM"p 119454, PO, rMockea, a/a 37. ¢ MHEHUSIMU a8mopos. P
E-mail: rm@radio-mir.com WWW: http://radic-mir.com 220095, PB, rMuHck-95, a/n 199.
Yupenuens 8 PecryBnmnke Benapycs UMY “PNA" ® U4YN “PNAO". BocnpouaseaeHne matepuanos xyp-
CaugerenscTao o perkctpauun Ne2350 ot 24.05.2005 1. TpeGosanus k rpacuHeckum MaTepManggAanaMngo Hana 8 niobom Buae 6e3 NUCHMEHHOTO paspeweHvs
o XapaxTepa 8 areKTpoHHom euae: Corel fo 10.0, sce pefakuumu 3anpelieno. Mpu UMTUPOBAHUM CCHINKE Ha
lnaekbIi peakTop Anexcakap Casyui WpnchTH B KpUBbIX; bitmaps 300 dpi; TIFF 300 dpi; CMYK. “Paguomup” obasarenbHa.
Apnpec pepakuwu: MpHNCKUTL NEUATHYIO KONUIO.
220028, Benapych, £MUHCK, yn.OuakynsTypHas, 26A-301. Marepuaribl Ans NYGNUKaLmi NpUHUMAIOTCA B PYKONMCHOM, Otneuarano 8 Tunorpachin OAQ "TPAHCTIKC",
NEeYaTHoOM W 3NEKTPOHHOM BapuaHTax. 220034, rMuHck, yn Yanaesa, a.5.
KoHTakTHbIe TenedoHbl: Rouixoq & ceet 27.12.2006 r. dopmar 60 x 84 1/8.
8 Muncke (017) 249-41-47 3a docmosepHocmb peknamHod u Apyzod ny6nukyemoli  Meuats odiceTHan. 7 ned. n. Liena caoboanas.

8 Mockse (495) 105-99-89. UHGOPMAYUU HECYm OMBeMCMeeHHOCMs pexnamodame-  Tupax 1600. 3axa3 Ne 1




