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HECMNYTHUKOBBbIE
CUCTEMBI
nNO3SNLUUMOHUPOBAHWUSA
UMuHABUTAUUNU

A. I'OJ1bIlWIKO, kaHg. TexH. HayK, r. MockBa

"C xEHamu cnopute BecnonesHo,
C HuMK gaxe Hasuratop cornawaercs”.

Mpenwogus

") Ta MCTOpWA Ha4anack He CeroaHs 1 He Byepa. W He B
. Poccuu. MpocTo npowno Bpems, U eé nnofbl cTanu, Kak
rOBOPUTCH, BUAHBI HANWLO.

He Tak naeHo kanutaH amepukaHcKoro CyAHa, HaxoaALWerocs
Henoganeéky ot Hosopoccuiicka, obHapyxkun, 4To CnyTHUKOBAS
cucTema rnobansHoro no3uumoHupoeaHus GPS HeeepHo ycTa-
HOBWNA Er0 MECTONONOXEHWE 1 NOKasblBaeT, ByATO CYAHO Haxo-
outes y wawnbiyHoi JKopuka BaprtaHosa, 4TO B asponopry
lenenmxuvika. He Hanas M3bLAHOE B paboTe HaBUraumoHHoro 06o-
PYAOBaHWA, KanuTaH CBA3ANACA C COCEOHWMM CydamMu W y3Han,
4TO BCE OHMW Takxe "B roctax” y XKopuka. U BoT yxxe New Scientist
Hanwcan, 4To "coobleHus o npobnemax Co CrNyTHUKOBOW HaBW-
raumeit Ha YepHoM MOpE HABROAAT Ha MbICNL, 4TO Poccua, BO3-
MOXHO, WCMbLITHIBAET HOBYIO CUCTEMYy cnyduHra (MackvupoBkm
NyTEéM WUCKaXeHust AaHHbIX)". NPUMEHUTENBHO K CMNYTHWKOBOW
cucTeme cnyduHr — 310 hanbLIMBLIi CUrHaN C HA3EMHOW CTaH-
UMK, UMUTUPYIOWWIA paboTy CNYTHWKA U BBOASLLWIA B 3abnyxae-
Hue aboHeHTckuin NpuémHuk. Janee 6eino HanucaHo, 4To, No-
suaumomy, "Poccus skcnepyuMmeHTupyeT € HOBOW HOpMOoii
ANEeKTPOHHOrO opyxus. B npownom rony GPS-cnyduHr xaotu-
4yecku Hapywan paboTy NPUEMHUKOB B NPUNOXEHWAX AN
cMapThoHoB B ueHTpe Mocksbl. Panblimeslil CUrHaN, KOTOPLI,
noxoxe, KOHUeHTpUpyeTca Bokpyr Kpemns, "nepebpackigaet”
BCEX, KTO OKasbiBaeTca Henonanéky, Ha 32 km — B asponopT
BHykoBO. BeposiTHO, 3TO AenaeTcs B uensx 000poHbl, Beb MHO-
rne ynpaensiemsle 6ombbl, pakeTs 1 HecnunotHukn HATO pyko-
BoacTeyloTca GPS-HaBuraumein, a ycnewHslid cnyduHr He gacr
UM nopasuTb uenn”. Hy a Xopwk, no-eugMMmomy, Aenaet aTo B
MapKETUHIOBLIX LENAX, PACLUMPAA BUPTYANLHYKD KIWMEHTCKYIO
Basy.

Brnpouem, ecnu xypHanucTel 1 "oTkonanu' 30ech 4TO-TO
HOBOE, TO Pa3sBe 4TO "TEXHONOrMI0 KOHLEeHTpaumMu curHana Bo-
kpyr Kpemna”. He wHaye, aToMy nomoraioT pybuHOBbIE 3BE3AbI
Ha OawHsAx. B OCTAnbHOM Xe — HWYero HoBoro. McnbiTanus
cUcTEM, NO3BONAWMX NoaasuTe GPS-curHans, yxe nposoau-
NWCb, W OaHHas TEXHONOrUs gocTatodHo oTpaboTtana ons Toro,
4yT0bbI BbITE NPUMEHEHHOI Ha npakTuke. B 2013 r, Hanpumep,
0AWH W3 crneuranucToB Texacckoro yHMBEpPCUTETa NEeMOHCTPW-
poean, kak GPS-cnyduHr moxeT cbuTb € Kypca fiXTy C HOBEW-
wum obopynoeaHuem. Hy a ecnu Bbl cyuTaeTe, 4TO MOXETe
3anycTUTb HEYTO MPAMO B YbE-TO OKHO, TO CEerofHA He CToMT
YAMBNATLCA, ECNW 3TO HEHTO BAPYT BAETUT NPAMO B TO OKHO, U3
KOTOpPOrO OTAANW NPUKa3 0 ero 3anycke.

JeoiiHoe npumeHenue cuctembl GPS 6bino 3anoxeHo ewe B
caMoM Hasane eé paseuTtua. Bo epemena BoitH CLUA ¢ Mpakom
oduumaneHelid NpeacTasuTens MuHWcTepcTea obopoHsl CLUA
3aABU1, 4TO aMEPUKAHCKME BOEHHbLIE CNOCODHLI NOAABNATL CUr-
Hanbl GPS rpaxgaHckoro gvanasoHa pervoHanbHO U 0T 3TOWN
BO3MOXHOCTW OTKa3biBaTeCH He cobupatoTcs, a nodasneHue
noctyna k GPS B HeBoeHHOM AwanasoHe B nNpepenax Tearpa
DoeBbIX NENCTBUIA MOXET CYLLIECTBEHHO 0CNabuTb BO3MOXHOCTH
BOOPYXEHHLIX cun Mpaka. [ocTyn rpaxaaHckux nons3osarenein
BO BCEM MUpE K BLICOKOTOYHBLIM curHanam GPS, paHee noctyn-
HbIM TOMbKO BOEHHLIM W CheuWanbHbIM NPaBuTENbCTBEHHbLIM
cnyxB6am CLUA, oTkpbin cBomm ykazom 1 maa 2000 r. npeaunenT
CLUA Bunn KnuHTtoH. [lo 3TOMr0 MOMEHTA rpaXaaHCKue CurHansi
GPS HamepeHHo 3arpybnsnuce, 4ToObl CHU3UTL TOYHOCTL Onpe-



OefeHna KoopawvHaT (NpUMEpPHO B MATb
pa3s). NpaxnaHCKue CurHansl CUCTEeMbl
GPS wvcnonb3yloT Tak Ha3blBaeMbid KOa
C/A (coarse/acquisition). BoeHHble — TaK
Ha3blBaeMbll "BLICOKOTO4HLII" kof P (pre-
cise code), KOTOpLI NepefaéTtca B Gonee
LUMPOKOW MONOCEe HacToT, Yem rpaxaaH-
CKWIA. 9TO NO3BONSET NOCTaBWTbL rpax-
[AHCKOMY CUTHany y3KOMnONOCHYIO Nome-
Xy, TOrAa Kak BOEHHbIA ByneT npoaonkars
dyHKUMOHWMpPOBaTL. lNMocTaHOoBWMKKM NO-
Mex MOryT ObiTe pasmeLleHbl Ha BO3Bbl-
LEHHBLIX Y4aCTKaX MECTHOCTH, Ha BbICOKUX
aHTeHHax wunu Ha GopTy cneuwanuanpo-
BaHHbLIX CAMONETOB.

[OBOPSAT, 4TO NokansHoe 3arpybneHve
curHanoe GPS yxe umeno mMecTo B xone
6oesbix aelicTeuit B AdrannctaHe, 4Tobbl
BOOPYXEHHbIE GPS-npuémHnkaMu cunsl
Tanubana nogonslwe BGnyxaan No ropam.
A BO BpeMa mpakckux cobbiTvid uenas
dnoTunua peibakos He OAWH AeHb Bnyx-
nana no MHAWRCKOMy okeaHy B nouckax
A0POry K oMy, yauenssce Ha csou GPS-
npuémHuky. KOxHokopeiickue poiGonoe-
Hble cyAa B nocnenHee BpeMsa BCE ualle
paHblUe BpeMeHW BO3BPallakTca B nopr,
korga y Hux nponapaet GPS-curwan.
OTBeTCTBEHHOCTE BO3anarawT Ha Cesep-
Hyto Kopeto, koTopas, npeanonoxuTenb-
HO, MYLUMT CUrHaM, HO 3TOTO He NPU3HAET.
CoobBwanocs Takxe, 4tToB 2014 . w2015
aHanorvyHas npobnema npepeana onepa-
umn beperoeoii oxpanel CLUA B asyx nop-
Tax, HO KOMMNETEHTHbLIE NMUA He YTOYHANN,
B KaKUX WMEHHO.

Kak 6bl TO HWM 6bin0, BOT BaM W eLWe
OfMH BUA, 3NEKTPOHHOIO OPYXWUA, O KOTO-
pOM OaBHO 3HAKOT BOEHHbIe, @ Tenepb W
KYpHaNnuCTel. A uHorna B ponu "opyxusa”
BbICTYNaeT W cam abOoHeHTCKWA Npuém-
HUK. Bnpo4em, cama cuctema unu noMmexm
He Bceraa BuHoBaTel. OaHaxXabl Mononas
OEBYLLIKA W3 KaHaACcKoW MpPOBUHUMMK
OnTapwo enga He nornbna, AOBEPUBLLIWCH
ykaszanuam GPS-HaBuratopa, koTOpblid
HOYbIO B A0XAb HANPaeun aBToOMOBUNL K
HYXXHOMY MYHKTY Npamo yepes o3epo. K
CYaCTbIO, NOrPY3VBLUMCH B HEFO, AeBYLUKA
ycrena onycTWTb CTEKNO W BuibpaTecs
Hapyxy.

CmeHa KoHUuenuum

Lenatb Heuvero, kak GPS, Tak v apyrue
rnobanbHble HABUTAUWOHHBLIE CNYTHUKO-
Bbie cucTemsl (THCC), BbiHyXAeHbI Bbinu
CMEHWThL KOHLENUWIO passBuTus W noa-
CTPaxoBbLIBATLCA CUCTEMaMMU, NOCTDOEH-
HbIMW Ha HEMHOTO APYrvx npuHuMnax. W
BCA 3Ta CErofHsLWHAA AOCTYNHOCTb,
BbICOKasA TOYHOCTb W HW3KaA CTOMMOGTb
ycnyr THCC ans notpebutenein nmeoT
"oBpaTHylo CTOpPOHY Mepanu”™ B nuue
YyA3BUMOCTW OT nomex. [ns ManoMOLLHbIX
curnanose M'HCC (B wactHocth, GPS nepe-
AAET CUrHan co CNYTHWKOB, HAaXOAALNXGS
Ha paccTtoaHum 20 ThIC. KM OT NOBepX-
HOCTW 3emMnu K1, pasymeeTcs, UMEOWNX
orpaHyyeHunus No aHepreTuke) Bo3pacraeT
ONacHOCTb BHELWHWX aTak ¢ NoaMeHOR
CUrHana v HaeegeHuem npeaHamepeHHbIX
NOMEX, @ TAKXKe CHUWKEHWA Npou3soau-
TEeNbHOCTW B HEKOTOPbIX ONEpauMOHHbIX
cpegax.

Bcé aTo noggeno Tex, KTo npuHuMmaeT
peweHus, a Takxe npeacTaBuTenein
nonb3oeaTtensckux cooblecTs Kk Heobxo-
AUMOCTW NEpPecMOTPETbL CBOW OXWOAHWA

no 4acTu ucnons3osavua GPS B cTOpoHY
novcka APNT-pecypcoe (APNT —
Alternative Positioning, Navigation and
Timing — ansTepHaTUBHOE NO3ULMOHU-
pOBaHWe, HABUrauMs U CUHXPOHU3AUWA).
Kak BUWOHO M3 Ha3BaHuA, Tam elweé npu-
CYTCTBYET TO4YHOE Bpems, KOTOpoe Cero-
AHA Takxe 4acto Gepétca ot NHCC. A
ecnu B [BYX Cnoeax, TO W3-3a yrpossl
kubeparak cynoxogHana 0Tpacnb OTKasbl-
gaetca oT GPS B nonb3y TexHONOruun
Bropoii mupoBoi BOWHBI. A Beas 90 %
MWPOBOI TOProBAW OCYLWECTBAAETCA NO
MOPIO, W, B OTAW4ME OT BO3OYWHOrO
TpaHcnopTa, kopabnu He umeoT Aydnu-
PYOUWER HaBWrauvwoHHOM cucTemsl. K
TOMY KE HA OXMBNEHHLIX MOPCKUX Tpac-
cax BenWK PUCK Nocagku Ha Mens unmn
CTONKHOBEHWA C APYrMMW Cyaamu, 4To,
coBCTBEHHO, Mbl MOrAM HabnwpaTte B
nocnenHee BpemMsa Ha NPUMEpPE Cepun
WHUWMAEHTOB C kopabnamu 7-ro ¢noTta
CLLUA.

Kctatw, B CLUA ewé B 2004 r. ampexTu-
BOI npe3uaenTa Bbino yTeepXAEeHO Co3-
haHve pesepeHoit cuctemsl ana GPS,
4106l O6ecneyute HecnepeboiHoe npe-
noctaeneHwe PNT-ycnyr. 910 MogepHW-
3KMpoBaHHas cucTema, OCHOBaHHasa Ha
UMNYNbCHO-GA30B0R  HaBUTALMOHHONW
cucteme Loran (Long Range Navigation),
koTopas Owina paspabotana B CLUA B
rofbl Bropoit MMpoBO BORHLL. YnyYlueH-
Has cucTema eloran (enhanced Loran)
6ynet pononHeHa umdpoeoin obpaboTkoit
curHana. He Tak pnasHo MNanata npeacta-
BuTenein Kourpecca CLIA opoBpuna
33aKOHONPOEKT, KOTOPLIA NpeaycmaTpu-
BaET co3naHve Takoi cuctemsl B CLUA.

MepeoHayanbHO cucTema Loran npen-
HasHa4anaco ANA HaBWraumoHHoro obec-
neyeHus yaapHbiX CUI asuaumm 1 BOEHHO-
mopckoro ¢pnota npu peweHun umn Goe-
BbiX 3ana4. BeiCOKME TakKTMKO-TexHu4e-
CKME XapakTepuCTUKW 3TOW CUCTEMbI
npenonpenenvny eé MaccoBoe npumMeHe-
HWE rpaxgaHckumu noTtpebutenamun
BonblMHCTEA CTRAH MUPa ONA pelueHus
XO3ANCTBEHHO-3KOHOMUYECKUX 3afa4. B
otnuume ot cuctem MHCC, cuctema Loran
TPaHCAWPYET CWUrHan C Ha3eMHbIX MadT,
rAe NoTeHUMansHO MOLWHOCTL CUrHana He
orpanudena. OnHako n Loran — He nep-
BOE B MMpPE pagvocpeacTBO NO3ULMOHN-
POBAHUS W HABUFaLWK.

Yro 6Geino po...

Ha sape aswaumn He BbiNO panapos,
noaToMy CBOE MECTONONOXKEHWE 3IKUNAX
BO3AYLWHOIO CyaHa onpeaensn caMmocTo-
ATeneHO W cooblwan o Hell aucneTyepy.
3Kkunax OpMeHTUPOBANCH Ha MECTHOCTW
BW3YasnbHO MO HACENEHHLIM NYHKTaM, 03&-
pam, pekam, XO/iMam WM HaxoAun CBOE
mecTo Ha kapTe. MonobHeiin cnocob Tpe-
60Ban NOCTOSIHHOMD BM3YaNnbHOrO KOHTaK-
Ta ¢ 3eMNIER, 4TO NONPOCTY OTCYTCTBOBA-
N0 B TEMHOE BPEMA UMW NNOXYKD noroay,
OrpaHu41Ban BO3MOXHOCTH NONETOB.

MNepBbiMWU HaBUraAUWOHHBIMWU CPEACT-
Bamu ctani paguvomasikm (NDB — Non-
Directional Beacon), nepefaiLime BO BCE
CTOPOHBI OMNO3HABATENbLHLIA CUrHan (3aTo
nge unu TpKu BYKBbLI NATUHCKOro andgasu-
Ta, KOTOpbLle nepenanTcs konom Mopae)
Ha onpeaenéHHoi sactote. Hy a npu-
EMHMK Ha BO3AOYWHOM CyOHE yka3biBaeT
HanpaeneHwe Ha Takoin paauomask. Ons

onpefeneHs TOYHOTO MEeCTOMOMOXEHMS
HeobxoauMOo He MeHee ABYX panvomasn-
KOB (NBYX a3UMYTOB OT HUX), U CAMONETHI
cTanu netatb OT Maska K masky. Tak
NOSIBUNVCL NEPBbLIE BO3AYLIHBLIE TPACCHI
AnA nonétoe no npubopam, B TOM Y1cne B
obnakax 1 Houblo. Npaeaa, TOHHOCTL ON-
peneneHwa  koopauHaT CKOpO cTana
HepocTaTouHol. Toraa paauouHXeHepa-
MK 6bIN CO30aH BbICOKOYACTOTHLIA BCEHa-
npaenenHslid pagvomask VOR (Very high
frequency Omni-directional Radio range).
VOR nepenaér CBOW OMO3HAaBaTeNbHLIA
uHAeKe koaoMm Mop3ae 13 TpEX NaTUHCKWMX
Byks.

HeobxoaumMoCcTh 3HAHWA OBYX asumy-
TOB ANA ONpPENENEHUs CBOEro NoMOXEHUS
Tpeboeana cAVWKOM BHONLWOTO KOAW-
yecTea pagmomankos. [ns pelueHns 3Ton
npobnembl 6biN0 pa3paboTaHo Tak Hasbl-
BaeMmoe fanbHoMepHoe obopynosaHue
DME (Distance Measuring Equipment), nc
NOMOLLLIO CNEUMAansHOro NMPUEMHUKA Ha
BOpTY CTan0 BO3MOXHLIM Y3HATL yaane-
Hue ot DME. W ecnu ycTtpoictea VOR u
DME pacnonoxuTb B 0AHOI TOYKE, TO NO
a3UMYTY U YOANIEHWIO OT HWX HECNOXHO
paccyYuTaTh CBOE MECTONONOXEHWE.

OpHako, 4TOBbI paccTaBuTbL Masku
MOBCIOAY, WX HYXHO CIAWLIKOM MHOro, a
3a4acTyio HeoBXoAMMO ELUE TOYHEE onpe-
0EeNUTL CBOKO No3uumio. Tak NOSBUIUCH
Tak HasbiBaemele TOukum (fixes, intersec-
tions), kOTopbIe BCErAA UMENW N3BECTHLIE
a3uMyTbl OT OBYX wnu Bonee papvoman-
kOB, To eCTb BO3AYWHOE CYAHO Nerko
MOT/I0 ONPEenenuTb, HTO OHO B OAHHLIN
MOMEHT HaxogWTCA WMEHHO Hag 3Tow
“Toykon". Tenepb BO3AOYLWHLIE TPACChl
cTany NpoxXoauTs MeXAy paauoMasKamu
u "Toukamu”.

Ha coBpemeHHbIX BO3OYLWHBLIX CyAax
YCTaHOBNEHbI CUCTEMbI CNYTHUKOBOW Ha-
BUrauMm, MHEPUMANbHLIE CUCTEMbI MCHUC-
NEeHUs W MONETHLIE KOMMNLIOTEPLI, TOY-
HOCTb KOTOPbLIX AOCTaro4Ha Ans TOoro,
4TODObI HAXOOWUTL TOYKW, KOTOPbLIE HE CBA-
3aHbl HU ¢ VORDME, vu ¢ NDB, a npocTto
MMewT reorpaduyeckme koopauHatei. B
vuTOre B COBPEMEHHOM MUPOBOM BO3AYLU-
HOM MPOCTPAHCTBE Ha MapLupyTe nonera
NPOAO/KWUTENLHOCTLIO HECKO/IBKO YacoB
MOXeT He BbiTe H1 ogHoro VOR wnu NDB
maska. WM BOT BbIACHAETCH, 4TO 3TO He
BCEeraa Xopowo.

Loran-C

Korpa ucnons3oeanuve THCC crano
ofpactate puckamu, Tema Cco3naHud
Yero-To ansTepPHaTMBHONO CcTasa WMCTOM-
HUKOM ANUTENbHLIX 0BCyXoeHuid B APNT-
CcoOBLUECTBE, B KOTOPOM NOKa ELlE HEeT
ofuwero cornacus N0 HECKONbKUM Ha-
NPaBneHnaM, TapaHTUPYIOWKMM Hanex-
HOCTb, AOCTOBEPHOCTbL W TOMHOCTb (GUH-
XPOHW3ALAA MW NO3UUMOHUPpOBaHus). Ho
B uenom obliee HanpasneHwe OBUXKeHus
yKE MOHATHO — MOAEPHU3aUMA CUCTEMBI
Loran-C.

YnomaHyras sbilwe cuctema Loran B
CBOEM pasBuTWM NpoLLIa HeCKONBKO CTa-
oui pasevutua. B wacTHocTu, cucTema
Loran-C nepeoHavanbHo Beina paspato-
TaHa AN NPenocTaBNeHusi BOEHHbIM
NnoNL30BaTENAM pPaavOHaABUTALMOHHBIX
cnyx6 CLUA ¢ 6onbluei CTENeHbIO NOKPbI-
TUA W TOYHOCTW, YEM EE NPELLECTBEHHUK
(cucTema Loran-A).
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CMOryT npereHgoBarts

Ha OqWH M3 NPpH30B.

Loran-C 6bina BeeneHa B 3kcnnyata-
UMI0 ONA rpaxAaHCKOro NPUMEHEHWs B
1957 r. Cuctema ucnone3osana pagvo-
curHanesl oT 24 eeilek Ha Bepery, ynpase-
nsemble Beperosoi oxpanon CLWA, gns

MASLALIAALIARABS UG LS M0N0 1 B BOanuys
NoaSMuMCHMpoBane Ha MOpE W B BOSOYRE.

B pansHeiwem oHa 6bina BeiOpana ons
WCMONbL30BaHWA B Ka4ecTee paavoHaBm-
rauMoHHOR CUCTEMbI rpaxaaHckim ¢no-
TOM.

PapuorasuraumoHHas cuctema (PHC)
Loran-C (oTe4ecTBEeHHbI aHanor
"Haimka") OTHOCUTCA K PA3HOCTHO-[ANbHO-
mepHbiM PHC € CUHXpOoHW3aumein MOMeH-
TOB U3ny4eHua 1 $Hasbl UMNYNLCHBLIX CUr-
HanNoB, W3ny4Yaemblx Ha3eMHbIMW nNepe-
halowpmm ctaHumamu, Ctaduum pacno-
narawTcs uenodykamu no 3...5 WTyK, KoTo-
pbie OCYLLECTBAAIOT nepepadyy CUrHanoe
Ha OAHOM W TOM Xe 4acTOoTe C OAMHAaKOBbLIM
ana  rpynnbl NEpUOAOM MNOBTOPEHWA,
HEKOTOpblE CTaHuvu paboTalT OAHOBpe-
MEHHO 8 AgyX uenax Ha NgyX Nepuonax
noeTopeHus. Kaxgas uens PHC coctout
U3 OOHO BEAYLIEH 1 BENOMbIX CTaHLMA,
paboTalowmx ¢ 0AMHAKOBLIM, TONBKO 3TOR
uenu NpUCBOEHHLIM NEepPUoaOM NOBTOpe-
HWS Cepuil MMNynbcos. 3TOT Nepuojg
NOBTOPEHWA CNYXUT OTANYUTENbHLIM NPW-
3Hakom uenu. CurHan CTaHuun CoaepxmT
Cepuio U3 BOCbMW WMMYNLCOB, CNeayio-
wux yepes 1 mc. Bepywaa craHums no-
NONHWTENLHO W3ny4aeT OeBaATbii WM-
nynsc. Bepomele cTaHumMu U3ny4aoT cur-
Hanbl C PasnNUYHON 3a0EepXKOR OTHOCK-
TENLHO CWUrHanoB seaywein. 3agepxka
W3NYYEHUA CIYXWUT OTIMYUTENIbHBIM Mpu-
3HAKOM.

Ona oAHOBPEMEHHOI O M3MEDEHWUA HEe
MEHee [BYX Ppa3HOCTEel pacCTOsHUA
cucTema paboTaeT No NPUHUMNY CUH-
XPOHU3MPOBAHHOIO W3NYy4eHuA CurHa-
NOB (NaYex WUMNYNLCOB) Beayuwen wu
BEAOMbIMY CTaHUMAMW Ha OOHOW Hecy-
wei yactrote 100 klMy, 1 oBwel ana Hux
yacToTe noeTopeHws. VianydeHue curnHa-
NOB CTAHUMAMW NPOU3BOAUTCH C TakUM
COBUIOM NO BpeMeHu, 4Tobbl B nwoboi
TO4YKE 30HbLl OeWcTeWs cucTembl obec-
NneymMBanocCb BPEMEHHOE pasfjeneHne
curHanos. [ing BLINONHEHWA 3TOrO YCno-
Bug HeoBxoanmo, 4Tobel nbas 13 seno-
MbIX CTAHUWA HayuHana wanyvyeHue
CBOWX CUrHanoB nocne Npuxona Ha aTy
CTaHUMIO NOCAEOHEr0 WMNYNLCA Npeabl-
aywen (no ovepeau paboTel) BEAOMOW
CTaHUuMu C Y48TOM 3a0epXKKu 3TOro
WMNYNbLCA 3a CYET ero MHOroKpaTHOro
oTpaxeHua oT woHocdepsl. Bepywas
CTAHUMA CUHXPOHWU3WPYET CBOWMW CMr-
Hanamu (kak no ormwbarouen umnynsca,
TaKk ¥ No BbICOKOYACTOTHOMY 3anonHe-
HWI0) paboTy BEAOMbIX CTaHLWIA.

HansHOCTE AeCTBUA cucTemMbl Loran-C
Ha cywe n Ha mope — 1400...1800 km
1 1800...2000 km cooTBETCTEEHHO. MoOLL-
HOCTh W3NY4YEeHWH NepefawuiMx CTaH-
umii — 200...1000 kBT. HapéxHoCT —
99,7 %. CkopOCTb ONpeneneHus MecTo-
nonoxenma — 10...20 zaceyek/c. MNo-
TPeWHOCTL CUMHXPOHWM3AaUMKU CcTaHuuia
BHYyTpW wenu — 30...50 He. ToYHOCTEL Mec-
Toonpenenerdua — 10...50 m B paguyce
no 150...200 km.

B uenom panvoHABUrauMoOHHBIM MO-
nem 25 ctaHumii Loran-C CLUA 1 yeTbipéx
cTaHumit KaHanbl B cBOE Bpems Bbina
nokpbiTa Tepputopua CesepHoli AMepukn
nnowaaeio 9,6 MaH kM2,

Jecatunetuamu Loran-C Bbina crax-
AAPTHOW HaBMrauMOHHOM CUCTEMOW ANA
koMmep4yeckoro puibonoecTea, mano-
TOHHAaXHOro ¢notTa u Apyrux MOPCKUX
CyNoB, a TakXe AN MHOFWX CaMOnETOoB.
Cuctemy wucnonsaosanu ot 1,2 no
1,5 MNH nonb3oBaTteneid. Paboyne 30HbI
ueneit Loran-C Takxe pacwMpsanucs,
nepekpboisas Tepputopun CLIA wn
Kanagabl, noyTu Bcé nobepexse Cepepo-
aMepuKaHCKOro KoHTuHeHTa, CeBepHyo
AtnaHTuky, CkaHauHasuio v 3anagHyto
Eepony, CeBepHoe u Hopeexckoe mMops,
AtnaHTuyeckoe nobepexbe MpaHumu 1
BocTto4Hyio Atnantuky, CpepwvsemHoe
MOPE, LEHTPa/bHbI U CEBEPO-3ananHblii
paioHbl Tuxoro okeaHa, Becb Apa-
BUICKWI1 NONYOCTPOB, paioHsl Bnvxnero
n OanewHero Boctoka, KpacHoro mopA,
MNepcuackoro 3aanvea, 3anve AQeH, 4acTb
nobepexbs WMhouu. O6wan nnowanb
pabo4ux 30H uenei Loran-C npesbiwana
Q5 pnu Mm% B wacTosuiee epema Ha Tep-
puTtopun CeeepHoit EBponbl 30Ha NOKpbI-
Tus cuctemsl Loran-C cocTaBnser
100 mopckux Munb OT NepefanLmx
CTaHLUMWA.

Xopowo 3abeiToe cTapoe

Beepenue B skcnnyaraumio W BeicT-
poe paseuTtne T'HCC GPS noruyHo npu-
BE/NO K NOCTENEHHOMY 0TKa3y MOPAKOB U
néryukos ot yenyr Loran-C. K Tomy xe
TexHonorun GPS BLicTpo passuBanucs,
CTAHOBACL [AELleBne W A0CTyNHee, a
cuctema Loran-C mopansHo ctapena. B
pesyneTate ANMBLUWXCS HECKONbKO NneT
AMCKYCCWIA, ucxoaa M3 WHTEPEecOB Ha-
uMoHanbHoW BesonacHocTu CLUA, Beino
NPUHATO pelWweHne 0 HeobxoauMoCcTh
moaepHusaumu cuctemsl Loran-C un eé
3ameHe Ha ynydweHHyi uwudposylo
eloran, kotopasn 6yneT nononHate GPS B
CNy4anx eé OTKNIYEHWA UM HapyLeHna
dyHkumonuposaHus. Mo cnosam paspa-
6oTyukoe, curHan B elLoran bynert B
1,3 MAH pa3 mowHee GPS-curHana, w
ero, pazymeeTcs, TOXe MOXHO 3arny-
WWTb, HO ANS 3TOTO COOTBETCTBEHHO
HY)XHa O4eHb Bonbluas MOLWHOCTL nepe-
natyunka Bkyne ¢ 6onblioi aHTeHHO!, YTO
npowe oTcnennTs. Kpome noaaepxkm
pe3epeHoit pabo4ei 30HbI, UHTEHCUB-
HOCTW CUrHana v NpoHuKawLein cnocob-
HOCTW, cucTema elLoran moxeT obecne-
4uThL paboTy cnyx6 onepaTuBHOrO pea-
rMPOBaHUA W MNpPOYMX ONepaTtopos B
YCNOBWUAX, He noaaepxusaembix B GPS.
B cwcteme npegnonaranoCb WCNONb-
30BaTb MOLEPHU3MPOBAHHbIE nepe-
AaoLme cTaHuuK 1 ceTb cBA3n. Ha paa-
paboTky cucTemel Bbinu NOTpavyeHbl
160 mnn ponnapos CUWA, ogHako B
okTabpe 2009 r. beperosas oxpaHa 00b-
fABMNA, 4To cuctema Loran-C He Tpefy-
erca Ana MOPCKOW HaBurauWum, 41O
OCTaBnNANO fanbHeWlee cyllecTsoBa-
Hue Loran u eLoran B CLLUA Ha ycmoTpe-
Hue MuHucTepcTBa HauwoHanbHOW Be-
3onacHocTy. B 2009 r. npeannenT CLUA
nognucan 3akoHONPOeKT, KOTOPbLIA dak-
TUYECKW 3aMOpOo3uA NporpammMy cosfia-
HUS pe3epBHOI cucTembl eloran © kKOoH-
cepeauvei cuctemsl Loran-C. bepe-
roeas oxpada CLUA npekpatwna nepena-
4yy Bcex curvanoe Loran-C 8 deepans
2010 r.,, a nonb3oBaTensiMm PeKoOMeHOo-
Bana wucnone3oeate cuctemy GPS.

Opnako 8 anpene 2014 r. Nanata npen-
ctasmTenei Kowrpecca CLUA opobpuna
3aKO0H, 3anpewawmin beperosoi oxpa-
He CLUA meMOHTax paHee 3aKOHCEpBU-
poBaHHOro oBopyaoBaHWa Ha3eMHbIX
cranumia Loran-C,

26 mapta 2015 Ha paccmoTpeHue
Konrpecca CLUA 6Gbin BHeECEH npoekT
3akoHa "AKT no obecneyeHuno nomexosa-
WKMLLEHHOCTW 1 BesonacHocTn paboTsl
HauwoHanebHOW cUCTEMbI NO3ULMOHWPO-
BaHWA, HaBurauwn u spemenn 8 2015 "
(National Positioning, Navigation and
Timing Resilience and Security Act of
2015). B vém npepgnaranoce notpeboeatb
oT MuHucTpa oboporsl CLUA coBMecTHO ¢
koMennaHtToMm beperosoit oxpaHel w
MUWHWCTPOM TPaHCNopTa NPUHATL OKOH4Ya-
TEeNbHOE PELIeHWe NOo Pa3BEpPThIBAHWMIO
CUCTEMbl HaBUraumm v No3nUMoOHWPOBa-
HWA HazemHoro Ha3awposaHwa, KoTOpas
[0KHA UCMONB30BATL BCE BO3MOXHOCTM
cyulecTeyouiei mHdpacTpykTyDL Loran v
BbICTYNWT B KAYECTBE HaOEXHOro pesepsa
ans GPS w 6ynet ucnonb308aTeCA Kak B
BOEHHbIX, TaK W B FRaxdaHCKuX uensax. 3ta
CUCTEMA, KaKk OTMEeyaeTcs B 3aKOHO-
NpPOoEKTe, AOJIXHA NCNONL30BATL BCE BO3-
MOXHOCTW CYLECTByIOWeEn nHppacTpyk-
Typs! Loran.

PeaepeHaa cuctema Gyper Basuvpo-
BaTbLCA Ha curHanax 19 mayt eLoran, pac-
nonoxeHHblx Ha Tepputopum CLUA c
papuycom peicTtBusa okono 1000 mune
kaxpan. PuHaHcMpoBaHWE pe3epBHON
CWUCTEMBLI MO CPABHEHWIO C TEKYLMMUW
3aTpaTammu Ha nogaepxanue GPS Bynet B
HECKONLKO Pa3s HUXeE.

HaBuraumoHHeIl 1M CBA3HOW CUrHan
elLoran obfnapaet uepramu, KOTOpbIE
nononHaT GPS, 3atpyaHas ero Hapywe-
HIKE, 1 KPOME TOro, OH MOr Bbl CTaTb Bax-
HOW cocTaBnsalowen ans obecnedveHua
6e3onacHoCTH TNONETOB OecnuioTHLIX
CPEeACcTs B BO3AYLWIHOM NPOCTPaHCTBE.

denepantbHLIA PaaMOHABUMALMOHHBI
nnan CLUA npegnuckiBaeT He ObiTh 3aBU-
CUMbIMWM OT €AMHOW CUCTEMbI B MECTO-
onpeeneHun, Haeuraumu u cnyxbe epe-
MEHW B Ka4YecTBe Uenu HauWoHaNbHOW
nonutukK. MnaH cneuvansHo ykasbiBaeT
Ha TecTupoBaHwe eloran, kak BaxHOro
wara K JOCTVIKEHWMIO 3TO Uenu.

Pa3eépTbiBaHWe CUCTEMbI, anbTepHa-
TusHoi GPS, npoucxogut v B OpYyrux
cTpaHax. o AaHHbIM NpepcTaBuTens
MuHucTepcTBa OKeaHoB U peibonoBcTBa
HOxHo Kopew, yxe k 2019 . nnanupyeT-
ca obopynoeate TpW naowankyw Ang
vcnbiTaHua eloran, a NOTOM NOATK Aanb-
we. lOxHOKOpeickoe nNpPaBUTENLCTBO
HAneeTca Ha NanbHellee pacluvpeHue
30HLI NOKpbLITUA eloran Ha TeppuTopuK
Bceii CeBepo-BOCTOYHOM A3un, Ana 4ero
6yner cotpygoHuyate ¢ Poccueid u Ku-
TaeM. MNpaena, He oBownock He3 nNpob-
nem. BnacTtu yxe CTONKHYIUCL C CONpo-
TUBNEHWEM XWTENEK OCTPOBA, Ha KOTO-
POM NNAaHVPYeTCH pasBepHyYTh aHTEHHbI.
CobcTeeHHO, ans Hux noTtpeBosanack
Bonblian TEPPUTOPUA C MaYTamu BbiCO-
Tou Bonee 120 M, 1 3TO HE BCEM HPaBUT-
cA.

feHepanbHan aoMUHUCTPaUna MaakoB
BenwkobputaHun v Wpnanpuw (GLA)
onybnukoBana CTpaTernyeckuii OoKy-
meHT "2020 — The Vision” (MepcnekTuebl
no 2020 r.), B KOTOPOM [ENaeTcs BbIBOA,
0 TOM, 4yTO cuctema Loran-C ponxHa



BbiTh MOOEPHU3WPOBaHA ONA €6 UCNoNb-
30BaHWA B KAYECTBE PE3EPBHOM CUCTEMBI
MOPCKOWM HaBurauuun. Koponesckuini MHC-
TUTYT HaBuraumu Bbickasan ybexaeHue,
4yTo eeponeickan Loran-C ponxHa nog-
ODEePXUBATLCA W MOOEPHU3NPOBATLCA C
uensi npespawleHns e€ B cucTemy
elLoran.

Haubonee akTMBHO WUCNONbL3YIOT CUC-
Temy Benukobputanua w Wpnangua,
YCMewWHo BHepsRiowWme B 3KCnAyaTauuio
elLoran. TecTel NnoOKa3anu, 4To NO KOOPAX-
HATHO-BPEMEHHBIM  XapakTepucTukam
eLoran He yctynaet GPS v npepnaraer
MOPAKaAM TOYHOCTL MO3ULMOHWUPOBAHMWA
He xyxe 10 M, 4TO YOAOBNEeTBOPAET MeXay-
HapoAHbLIM 3KCNNyaTaunoHHsIM Tpebosa-
HWAM OA8 CYOOB Ha nogxone k nopry.
BmecTte ¢ Tem Byayuwee cetw Loran B
CeeepHoir EBpone B HacToAlee Bpems
OCTAaETCA HeonpenenéHHbiM, NOCKONbKY
ecnu nepepasv ppaHuy3CKUX 1 HOPBEX-
CcKMx cTaHuuin eloran 6yayT npekpalleHb
{ecTb Takve nnaHbl C UENb 3KOHOMWUK
CpeacTe, padymeeTcs), BCe BO3MOXHOCTH
19 MOPCKOI HaBurauum B eopax Benuko-
BpuTaHum TaKke BynyT NOTepPsAH.LI.

Kutait, Kopea n 9noHus npogonxaoT
paboTsl N0 COBEPLIEHCTEOBAHMIO Ha3eM-
HblX nepepawwmx crtaHumii Loran-C.
Cepb&3Hblit MHTEPEC K WX MOAEPHU3aUMN
1 fansHenwemy pasentuio eLoran Ha Tep-
pUTOPUKM CBOWMX FOCYAAPCTE BbICKa3anw
Caynoeckas Apasusa u Muams. Mo HekoTo-
PhIM AaHHLIM, MNaHbl Pa3BUTMA COBCTEEH-
HOW MOMEXOYCTORYMBOA HasemHon PHC

Takxke umeloTcs y Mipana. MNMpopnonxaeTtca
B3aMMOOeACTEME roCyOapcTe Y4acTHMKOB
FERNS (Poccwa, Kopena, Kutain, AnoHus)
no co30aHnio 06beqUHEHHBLIX PaaMoHaBu-
raumMoHHLIX CNyx6.
Ouckyccum o Byayuwem

Tem He MeHee NPOAOMKAEeTCH AWNCKYC-
cus 0 Byaywem APNT. XoTa oueBnaHo, 410
oHa ponxkHa oTpaboTaTe B Crnyyae oTkasa
FHCC, He oOCTUrHYT KOHCEHCYC B OTHO-
LWEeHUN ANUTENEHOCTH WX paboTsl W LWWPO-
Thl OXBATa, C TOYKW 3peHun Boibopa pervo-
HOB, roe oHa ByneT dyHKUMOHWMPOBATH.
Beab yxe Obino HeCKONBKO KPYNHbBIX MHLM-
neHToB rmywenus THCC wnu noameHsbl
curHanos. K Tomy xe pasnuyHble 3avHTe-
PECOBAHHLIE CTOPOHLI MMEIOT B BUMAY pas3-
NINYHbIE BPEMEHHLIE FOPWU30HTH AnA APNT,
K npumepy, psg uenein u yrpos 8 2035 .
6ynyT chOpMyNMpoBaHbl MHAYe, Hem Te,
KOTOpble ecTk cerogHa unu Byayt 8 2025
Da wn Kpyr nepcnekTMeHbIX cuctem APNT
OTHIOAbL He orpaHwdueaeTtcA eloran. K
TOMY Xe, 4T0Bbl CO30aTh, BBECTWU B 3KC-
nayaraumio UM M3MEHWTbL YXKE CyUlecT-
BYIOLLYIO MHDPACTPYKTYPY cucTemel PNT,
notpebyetca 3HaunuTencHoe spems. C
TO4KM 3PEHWA NOTPEBUTENLCKMX YCT-
POWCTE (NPUEMHWKOB) MW NPOrpaMMHOro
obecnedveHuna, HaBUrauMoHHan annapary-
pa notpebutenenn APNT He noxoxa Ha
annapatypy MHCC, v TyT Henb3s paccyu-
TLIBaTb HA BLICTPLIA POCT NpoJax wunu
perynapHeie obHosneHua MO.

BbixoaHoOu kackapn YM34
CO cTabunu3auuven TokKka NnokKos

A. CbIPULO, r. Mocksa

B cTtatee aBTOPOM NpeAnoxeH BpiXxoAHo# kackan YM3Y na none-
BbiX TPaH3UCTOPAX, B KOTOPOM TOK NOKOS yCTaHaB/IMBaeTCs agToma-
TUYECKN C NOMOLYbIO HEC/IOXHOW CUCTEMbl aBTOMaTUYE€CKoro pery-
AMPOBaHUA, NPU 3TOM TeMnepaTypHas cTabunn3ayms JOCTUraeTcs B
WHPOKOM TemMnepaTypHOM uHTepsane. [lpaiisep Ana 3Toro Bhixoa-
HOro Kkackaga onucad B "Pagno”, 2017, Ne 9,

YCNOBWUAX peanbHoW 3kcnnyatauuu

YM34 temnepatypHbiil pexum TpaH-
3UCTOPOE B BLIXOAHLIX Kackapax (BK)
W3MEHSIETCS, 4TO BLI3BAHO BbIAENAEMON B
HUX MOLLHOCTBIO, @ Takke W3MeHeHWAMUN
TEMnepaTypbl OkpyxawLlein cpeasl. Mpu
3TOM napameTpbl TpaHaucTtopos, pabo-
Talwmx B pexwme knacca AB, B TOMm
yucne u Tok nokosa BK (ly), 3HaumtensHo
uaMmeHswoTea. pyu oTCyTCTBUKM Mep no
cTabunusaumn pexrma 370 MOXET npu-
BOAWUTL K PE3KOMY POCTY TOKAa NOKOA,
BNAOTHL A0 NnasuHoobpasHoro npouecca.

Ona ycTpaHeHws 3Toro HepoctaTtka
BCe TpaH3ucTopHblie YM3Y npoekTupyoT
¢ obasaTensHeIMKU aneMeHTaMu ctabunu-
3aumn Toka nokos BK.

OcHoBHble TpeboraHWs K YCTPOWCTBY
ctabunusaumm Ttoka nokoa BK — obec-
neYeHuve 3afaHHOM TOMHOCTW noanepxa-
HUA TOKa Nokos BK n oTcyTCTEBME BNUAHUSA
Ha Ka4YecTBEHHbIe napameTpsl YM34Y npu
paboTe C peanbHoi akyCcTUYECKOon cucTe-
MO,

MeTogb!, npumeHsiemble ana crabunu-
3aupmu Toka nokos B BK YM34, moryT 6biTk
PasNUYHBIMK NO CAOXHOCTK peanusaunm,
coveTas KOHCTPYKTHBHBIE W CXEMOTEXHW-
Yeckue peleHns.

Haubonee 4acTo NPUMEHSIETCA CaMblid
NPOCTOW NPUHLMMA — TepMOKOMNEHCauns
HaNPSHKEHWA CMELLEHWS ANs TPaH3WuCcTo-
poe BK 3a Cc4€T pasmMelleHns TepMOoUyB-
CTEWTENBHBIX 3NEMEHTOB B Henocpea-
CTBEHHOI 61M30CcTK K TpaHaucTopam BK.
Takomy meToay TepMOKOMNEHCaLMKY Npu-
CyLM cnenylolve HeaoCTaTKK:

— 3anepxka (MHEPUMOHHOCTL) TEpMO-
KOMNeHcauuu;

— HEBLICOKAs TOYHOCTL cTabunuaaumu;

— HeoBX0AMMOCTE BBEOEHWS AONOn-
HUTENbHbLIX 3NEMEHTOB (NOACTPOEYHbLIX
pPe3UCTOPOB) ONA NepBoHaYanbHOW ycTa-
HOBKW HV)KHOJ'O TOKa NOKOA,

— KOHCTPYKTUBHbLIE OrpaHuyeHns.

Ins ycTpaHeHns BONbLUIWHCTBA U3 3TWX
HEAOCTATKOB BO3MOXHO MNPUMEHEHWE B
BK cneuwanbHo pa3paboTaHHbIX TWNOB

OpHako HeoBXoOMMO AYMaTh W NNaHn-
poeatk Ha Byaylwee, wHorga panékoe, w
A0BUTBECA KOHCEHCYCa OTHOCUTENLHO TO-
ro, 4To TpebyeTcsa. Hanpumep, B cooTBeT-
cTeuu ¢ Tpebosanuamu FAA (denepans-
Hoe AsnauuonHoe AreHtcteo CLUA), APNT
B HacToAllee Bpema Ao/kHa obecneynTts
TOYHOCTb ONpeneneHua MeCcTONONOXEeHUS
OKONo oaHOi Mopckoit munu. OpHako B
nansHeiwem (¢ 2025 r.) noseutcs Heob-
XOAUMOCTE ynydwienna TodHocTh ot 0,3
no 0,5 mopckon munmn. CneumanucTel No-
NararT, 4TO NOA0BHLIE BONPOCH BO3HWK-
HYT W B TEJEeKOMMYyHWUKaUmMOHHORW obna-
CTW, FAe CEerofHsA ABNAETCA AOCTATO4HOM
TOYHOCTb BPEMEHHOW CUHXPOHM3aLMK Ha
YPOBHE MWKDOCEKYHAbLI, HO YXe 3aBTpa
moxeT noHanobutscs 100 He.

Yrto kacaetca aboHeHTckoro obopyno-
BaHWA, TO NOAM YXE NPUBLIKIK K NOCTO-
AHHOMY 06HOBNEeHWK cmapTdoHoB, no-
3aToMy B cny4ae HeoBxoAMMOCTW HOBble
TEXHONOrMKW MOTYT BeiTh BLICTPO NpumMe-
HEHbI NPV BO3HUKHOBEHUK Npobnem ¢ PNT.
Hy a cTtumynuposate passutue APNT
MOXET passuTve paxe Takux noTpebu-
TenbCKWX YCTPOWCTE, Kak, Hanpumep, po-
B60Tbi-ra30HOKOCUIKK, CNOCOBHLIE B CNy-
yae nomex ons curHana GPS ckocuTtb
UBETO4HYI0 KnymMby Bawwein cynpyri.

Mo marepuanam internavigation.ru,
insidegnss.com, SecuritylLab.ru,
vestnik-glonass.ru, radioscanner.ru,
airspot.ru, CNews.ru .

OUNONAPHLIX TPaH3WCTOPOB, NpeaHasHa-
YEHHBIX ANA BLICOKO3I(PDEKTUBHOR TEPMO-
KOMNeHcauuu 1 NoAyYuBLUIMX HasBaHWe
"Thermal Trak"”, Hanpumep, KOMNAEMeH-
TapHble Naps! GUNONAPHBLIX TPAH3UCTOPOB
NJL1302D/NJL3281D cdupmel ON Semi-
conductor 1 SAP15P/SAP15N dupmebl
Sanken. BHyTpu kKOpnycos aTux npubopoe
Ha OQHOW MOAIOXKE C KPUCTAaNI0M ycTa-
HOBJ/IEHL! NONONHUTENBHLIE AMoabl. OaHa-
KO Maneld acCOPTUMEHT W BeICOKaRA CTOM-
MOCTb TakWx TPaH3uCTOPOB SABNAKTCH
OCHOBHOW NPWYUHON WX OrpaHWu4eHHoro
npUMeHeHus.

CylwecTBEHHOE YNPOLLEHUE CUCTEM
cTabunuaaum TOKa NOKOs BO3MOXHO Nnpwm
0TKa3e oT npumMmeHeHus 8 BK YM34 buno-
NAPHLIX TPAH3WCTOPOB, 3aMEHAR WX None-
BbIMW, KOTOPLIE UMEIOT MEHLLLYIO Temne-
paTypHyl0 3aBUMCMMOCTL NapaMeTpoB.
HekoTopele TunNbl NONEBbLIX TPaH3WCTO-
poe* ynaértcs ucnons3oearts B BK YM34 B
pexume paboTel B TepMocTabunbHOW
TO4YKEe, KOrfia TOK MOKOS NPakTUHECKW He
33aBUCUT OT WM3MEHEeHul TemMnepaTypsbl
TpanaucTopa. MNMpu ucnonbL3oBaHuK Tako-
ro pexuma paborel gna YM34Y [1] Tou4-
HOCTb CTabunuaauuu Toka NoKos onpeae-
NASTCH TONBKO TOYHOCTLIO cTabunu3aumm
HanpAxeHwa cMewenns U, = const ana
TpanaucTopoe BK. Ha npakTtuke 31O BO3-
MOXHO noABOpPOM COOTBETCTBYIOLMX
napaMeTpoB TPAH3WCTOPOB NPEeABLIXOL-
HOrO Kackana.

*flna nartepancHbix NONEBLIX TPaH3WCTOPOR
{c GokoBOW CTPYKTYPOM) Npw paGoTe B kinacce
AB temneparypHoi ctabunusaymn paboyed
ToYkKM He Tpebyerca, ux TepMocTabuibHan
TOYka HaxoquTca 8 oGnacru 100.... 120 MA.

WVIMHX3LONAGE ONVVd®S

ni'olpeI@HNSU0D 1I9ooduog
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Puc. 1

Bonee coBeplueHHbIe YCTPOIACTBA CTa-
Bunusaumm Toka nokos BK YM34 ocHoea-
Hbl HA NPUMEHEHWW INEKTPOHHOW cucTe-
Mbl @BTOMATUYECKOro perynupoBaHus
(CAP), koTopana ofecneyveaseT He TOMbKO
cTabunNbHOCTL TOKA NOKOA, HO W ero aBTo-
MaTuyeckylo ycravosky. Hawbonee npo-
cTo aTo peanusyetcsa B YM3Y ¢ BK, pabo-
TaoLWMM B pexuMme knacca A, 0QHOTaKT-
HbIM [2] unu pByxTakTHbIM [3].

MonbITkKM NPUMEHeHWA 3NEeKTPOHHON
CAP ana crabunuaaumun ToKa NOKOA TpaH-
3ucTopos BK YM34, paboTtatowmx B pexu-
me knacca AB, npueenu k cxemoTexHuue-
CKUM pelweHuam BK, npu KOTOpbIX TOK NO-
KOA He Tonbko cTabunuaupyercsa, HO
COXPaHAETCA HEW3IMEHHBIM [axe npwu
3aKPLITUY TPAH3UCTOPOB HepaboTaloLwero
nneya BK. 3TW BbiICOKO3DDEKTUBHbIE
PeLLeHWNA NoNY4YUnK1 pasnuyHbie Ha3BaHna:
"Super A" ¢upmel JVC, "Non Swiching”
dupmbl Pioneer n "New Class” ¢pwupmbl
Technics. OgHako U OHW HE NOAY4YUAU
LIMPOKOr0 NPUMEHEHWNA W3-3a 3HAYUTENb-
HOW cnoxHOCTKH, OpUrMHanbHbIE pelueHns
ana poctuxkenns pabotel BK B pexume
"Super A" onucadel B [4] 1 [5], HO yCT-
poicTeo u3 [4] Takke Tpebyer nonbopa
napameTpOoE TPaH3MCTOPOR, a YCTPOWCTBO
B [5] addpexTUBHO TONLKO ANA onpenenéH-
HOW cxemoTexHukn BK.

Bonpocekl cTabunuaaumy TOKa mNoKos
TpaHauctopoe BK B YM34 wnaubonee
NONHO ManoxeHst B [6], rae npueengH
npuMep NpakTUYeckoi peanuaauuu,
KOTOpas, Mo MHEHWIO aBTopa, Takke
Heckosbko nepeycnoxHeHa. OgHako B [6]
eCTb CChinka Ha bonee NpocTyo peanu3sa-
uuio anektpoHHoi CAP [7], koTopas wm
BbiBpaHa MHOIA C LeNbio 8 ynpoLLeHus!.

Mpepnaraemelit 3geck Bapmant BK c
anekTpoHHoit CAP Toka nokos npuBeagH
Ha puc. 1. B BKucnonb3osaHa uagectHas
cxema "napannensHoro” nNoBTOPUTENA
HanpsxeHWa, HO Ha nartepanbHbiX (C
MasibiM NOPOroBbLIM HaNPAXEHWeM) none-
BbIX TPAH3WUCTOPax. Takoi BapuaHT CXeMbl
BK, no moemy MHeHWIO, SBNAeTcs Hawbo-
nee onTUManbHLIM, TakK Kak NO3BOASET
obecneynTb BbICOKME KAaYyeCTBEHHbLIE
napamMeTpsl, B YACTHOCTM, LUMPOKYIO NONO-
Cy BOCNPOW3BOAMMbIX 4acTOT, OTHOGHK-
TENLHO Manbie HENWMHERHbLIE WCKaMXEeHWdA,
NPakTUHECKW HE 3aBUCALLIME OT CONPOTUB-
NEeHWs Harpysku u dactoTbl. [pu atom
CNEKTP rapMOHWK HE LWWPOKWI W PEe3kKo
CyXaeTcs NPy CHUXKEHUW BbIXOAHON MOLLL-
HOCTW.

[na noscHexws npouecca paboTsl CAP
npw cTabunusaumm Toka NOKOS TPaH3uc-
Topoe BK uenecoobpa3sHo BOCNONL3O-
BaTbCA pPacCMOTPeHueM YNPOLWEHHON

cxembl BK, npuBenéHHon Ha puc. 2, 6e3
uenell ctabunuaaumu HYNeBOro NOTEH-
uMana Ha BbIXOOe W NPW OQHOM Nape TPaH-
anctopoe BK. B 3Toit cxeme pe3ucTtopbl
R3 v R4 apnaloTCA gaTHMKamu Toka, Npo-
Tekawlero Yepes TpaHsuctopel BK. Mpwu
3TOM HanpsXeHWe Ha Pe3ucTopax Mexay
Toukamu A 1 b BeMMCNaeTca No popmyne
Ups = l(R3+R4). 310 HanpsixeHwe nocTy-
naet Ha exon komnapartopa (Komn.). Ero
anemMeHTsl BeliBpaHbl TakMMm 0B6pasom, 4Ta
obBecne4unBaloT BrkNYeHwe knoda (Kn.)
npu Uy < 60 MB 1 ero BeiklO4eHWE npw
Usp > 60 mB.

lNpouecc BxoAa YCTPOWCTBA B PEXKUM
cTabunuaaumy Toka NOKoOs TPaH3uCTopoB
BK Hawbonee ypobHO paccmartpuBeaTth,
Ha4YuMHaA C MOMEHTa BKIHYEeHWA Hanpaxe-
HWUS1 OT UCTOYHWKOB nuTanmua +/-U 1 npw
OTCYTCTBMM BXOAHOTO curHana. B nepeoiit
MOMEHT TOK nokos |, = 0 u Ugs = 0, komna-
paTtop BkAw4aeT knwo4. MNpu aToM npo-
ncxoowT GeicTpas 3apanka KoHgeHcaTopa
C1 4epe3 HU3KOOMHbIA peaucTtop RS5. Mpw
ONPEenENEHHOM HANPAXEHWWM HAa KOHOEH-
catope C1 npoucxoanT OTKpbIBAHWE TPaH-
3ucTopa VT7 1M COOTBETCTBEHHO TpaH3wUC-
Topoe VT1, VT4 u VT5, VT6. Tok yepes
peaucTopbl R3 1 R4 Takxe Ha4uHaeT yee-
nuuuMeaThcd. Komnapatop KOHTpOMUpyet
HanpsixeHue Uyg, 1 Kak TONbKO OHO NPeBbl-
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cut 60 mB, BbIKAKOYAET 3NEKTPOHHBIA nPMR.=40M .............. 100
ko4, 3apanka koHpgeHcatopa C1 npekpa-  Henuneiinole uckaxenus, %,
LAETCA, W HANPAXEHWE HA HEM OCTaeTcH npY HOMUHANLHOR BbIXOA-
DUKCUPOBAHHLIM Ha YPOBHE, COOTBETCT- HOA MOWHOCTW B nonoce
BYIOWEM 330aHHOMY 3HAYEHMI0 TOKa yactor 20 Mu...20 klu, He
ly = Uge/(R3+R4) = const. 3101 pexum QONEE. « v epuusrevmeerws T 0,5
nopnepxueaetca CAP npu niobbix npuun-  KoadduumeHT nepegaym no
Hax, NPUBOLALLMX K OTKNOHEHMIO JAHHOr0 HaNPsXeHNo
napameTpa. mpuRBR,=80mM.............. 0,87

PaccmoTpum npouecc crabunusaunn nmpuR,=40M.............. 0,78
TOKa |y Npu HanW4uK 3ByKoBoro curHanaHa BeixogHoe  conpoTuBneHwe
BbIXOAE NPW NOAKMIOYEHHOW Harpy3ke. (4yacToTHO-HE3aBUCUMOE),
Mpwu sToM TOK Yepe3 peauctopbl R3 n R4 Om,HeBonee ................. 1,2
6yner UaMeHATLCA B COOTBETCTBUM C cur-  BxopHoe CONPOTUBAEHWE,
HaNoM: NP NONOXWUTENLHOW NONYBOAHE — MOM: ovinmespnnees s 1
Bo3pacTtatb 4epes R3 n yGuieatb yepea R4, BxopHas émkocTe, n®, He
a npw oTpUuaTensHON NONyBONHE — Gonee: e auseiina s 30
Haoboport. Mpwn atom metoge crabunnaa- [lonoca BOCNPOW3BOOWNMbIX
umu Toka |, pabora TpanaucTopos BK B pe- yacTtoT, U4, NO YPOBHK
KMMe Knacca A coxpaHaeTcsa [o Tex nop, -3n6 ... 0,15...6-10°

noka Hanpsxenue U,g He cTtaHeT Bonblie
60 mB, 4TO NPUBEOET K PA3MBIKAHMIO KO-
4a, HO TONLKO Ha BPEMS CUrHaNa B Harpya-
ke YM3Y4, npu kotopom U > 60 mB. Mo-
pOroBOe HanpsXeHWe koMnaparopa onpe-
AensieTcA B OCHOBHOM OTHOLLEHWEM HOMMW-
Hanoe peanctopos R27/R26 (cMm. puc. 1) u
npy BLINONHEHWW pekoMeHpaunin na [8]
coctaenaet 601 mB. TemnepaTypHas He-
3aBMCUMOCTL 3TOr0 3Ha4eHus 0OLACHAST-
CA KOHCTPYKTMBHBIM WCMNONHEHWEM KOM-
naparopa, npyM KOTOPOM €ro 3NemMeHThl
pacnonaralTCA BHYTPW OOHOM WHTer-
panbHO MUMKpOcxembl. Takum obBpasom,
onsa cxemsl BK Ha pue. 1 npun R22 = R23 =
= 0,62 Om pacyétHoe 3HayeHue |y = Uss/
/(R22+R23) = 60/(0,62+0,62) = 48,4 mA.

Ins npakTW4eckoro NpUMEHEHWs pe-
auctopam R22, R23, R26, R27 goctatouHo
WMETL [OMYCKAEMOE OTKIOHEHWE COMpo-
TuBnenus =5 % ot HoMmmHana. Mcnoneso-
saHue R18 = R19 = R22 = R23 HoMuHanb-
HbIM conpotusnedvem 0,62 Om nosso-
naeT ¢ [OCTaTO4YHOW A8 NpPakTUKK Tou-
HOCTBIO BbIDOBHATL TOK |y AR KaX[oro U3
napannensHo BKMYEHHBIX TPaH3WCTOPOB
BK (VT5, VT7 n VT6, VT8) n orpaHn4mtsees
KOHTpOnem HanpsxeHua U, TONbKo Ans
OOHOW napbl BbIXOAHbLIX TPaAH3UCTOPOB
(VT7,VT8).

OcHOBHbIE
TEXHUYECKUe XapaKTepPUCTHUKKN

HomuHansHasn BbIXOAHAA MOLLL-
HOCTb, BT,
npu R, = 8 Om

HaaHayeHue oTaenbHLIX J1EMEeHTOB
cxembl (cMm. puc. 1) cneaywowee. Peauc-
Topet R3, R4, R9, R10, R14, R15, R20, R21
W KoHgoeHcaTtopsel C8, C9, C11, C12, C17,
C18 oBecneymsatoT ycroiumeocTe BK; pe-
3uctopel R5, R8, R29 obecneunsaioT yc-
ToymeocTe CAP; anemeHTel R24, C21 —
uenb LloBens. Peanctopol R18, R19, R22,
R23 3apaloT TOK Nokos; anemenTsl R16,
VD2, VD3 sawwmwawt sxop OY DA1 ot
npoHukanua BoNbWOro MNOCTOAHHOMO
Hanpsxeuuna c Bbixoga YM3Y npw asa-
puitHom pexume. Peanctopel RE, R7, R9,
R10, R12 obecneuynBaloT TOK NOKOsA
10£2 mA yepes TpanaucTopbl VT1—VT4 (c
y4yétomMm pa3bpoca xapakTepucTuk Ans
VT5—VT8). Peanctop R31 orpaHuymeaer
WHTEpBan perynupoBaHWa Toka ly; ane-
meHTel R28, VD5 obecneuvBatoT pexum
paboTbl KOMnapartopa Ha MUKpocxeme
DA2. 3nemenTl R17, C10, R1, DA1 crTa-
G1MNM3npyloT Hynesoe HanpsXeHue Ha
BbiXOQe.

Kpartkue pekomeHoaumm no npumeHse-
MbIM 3NEMEHTAM, MX 3aMeHaM, MOHTaXy W
KOHCTRYKUMMW M3NOXKEHbI HUXE.

Peawctopsl R18, R19, R22, R23 ponx-
Hbl UMETb MaNytd UHAYKTUBHOCTL, HANPU-
mep, MF-200 Homuuanom 0,62 Om %5 %
unn niobble MEeTanNonNNEHOUYHbIE MOLL-
HoCcTeio He MmeHee 2 Bt. OctansHele pe-
aucTopel — C2-23 unn aHanoruyHele ¢
pa3bpocom *5 %. OkcuOHblE KOHOEHCa-
Topsl — K50-35 wnu adanoruydsie no
xapaktepucTtukam. KoHngexcatopsl C3,
C10, C21, C22 — nnéHo4Hble K73-17 nnn

aHanoruv4Hsle no napametpam. Octans-
Hble KoHAeHcaTopel — K10-176 nnum aHa-
Norn4yHbIE.

Bo3MOXHa 3aMeHa aKTWBHbIX 3NeMeH-
ToB. Tak, Mmkpocxema DA1 — noboin QY ¢
BXOAHbIM conpoTuBnennem Rg 2 1 T0wm;
mukpocxema DA2 — KP198HT6—
KP198HT8 (c npoBepkoit UOKONEBKW).
Tpanauctop VT9 — nioBoit manoid MoL-
HOCTW CTpykTYpbl p-n-p (Uks max = 80 B,
le max = 50 MA, F, = 5 Mly), TpaHaucTop
VT10 — nio6oit ManomMoLHLIA NONeBoW C
W30NMpPOBaHHbLIM 3aTBOPOM W N-KaHanoMm C
Uck max = 80 B 1 TOKOM lg o = 10 mA.
TpaHauctopsl VT1, VT2 — nwobele u3
28J77—28J79; VT3, VT4 — nioGbie 13
25K214—25K216; VTS5, VTI7 — niobbie n3
25K1056, 2SK1057; V16, VI8 — niobbie
13 25J160, 25J161.

Peauctopsl R14, R15, R20, R21 Hapo
MOHTUPOBATL KaKk MOXHO Bnuxe K TpaH-
aucrtopam VT5—VTB, a koHgeHcartopsl
C8, C9, C17, C18 MOHTUPYIOT Henocpea-
CTBEHHO HA BbIBOOAX 3TWUX TPaH3MCTO-
pos.

Ana nosbiweHns HapgéxHocT paboTsl
B YCNOBMAX NOBLILEHHON TemnepaTypsb
okpyxatouien cpeabl (Beiwe +30 °C) TpaH-
suctopol VT1—VT4 cnepyet yctaHasuTb
Ha HeGonbwwue TennooTsoasl, obecneyn-
BalOWMe TeMnepaTtypy KOprycoB TpaH3u-
CcTOpPOB He Bbiwe +70 °C. BuixogHble TpaH-
aunctopel VT5—VT8 Takxke TpebyloT ycta-
HOBKW Ha Tenno0TBOAbl COOTEETCTBYIOLLMX
pa3mMepoB, 3aBUCHMbIX OT 3afaHHON Bbl-
XOOHOR MOLWHOCTW W TEMNEPATYPbI KOPNYy-
COB TPaH3UCTOPOB, HE MpEBLIWALWEN
+70 °C.
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Or pegaxynn. Hymepauws BLIBOAOSB
mukpocxems: KPI198HTS cooteercrayert
WHOOPMELUHK W3 CNpaBoyNHuKa “HIHTer
pansHele Mukpocxemsl” non pen. b. B. Ta-
pabpuna ( 3Heproaromuanar, 1985, c. 428)
W PakTHYeckon UOKONEBKEe MHUKDOCXEeMbi
npouasoncrea Tannuvekoro 373 wm. MNe
rensMana. B MntepHere xe BcTpevaerca
MHEA LOKOMeBKd TaKkOW MWKDPOCXEeMbl npo-
w3soncTea bpsHckoro sasonga nonynpoBos-
HUKOBLIX MPUBOPOS.
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JNleHToyHaa CHY-ronoBka
B TpéxnonocHou AC

C. MOLLIEB, r. BopoHex

B cratbe aBTop npegnaraer ewé oqMH BapUaHT KOHCTPYKL WKW JIEH-
TOYHOW QUHAMMYECKOHA rosI0OBKHU, M3roOTOB/IEHWEe KOTOPO# BbiMOJHA-
MO B AOMaLUHUX YCNOBHAX. B MarHUTHOW cucTemMe asTop NpUMeHnn
NIMHEelHble HeOQWMOBBIE MarHUTbl, 8 B KAYeCcTBEe M3ny4arensa — rog-
PUPOBAaHHBIE MOJIOCKH N3 TOHKOH aNnioOMUHUEBON POonbri.

Bmecre ¢ TakMMu ronoskamu, npenHasHa4veHHbIMHU 4/ BOCNpPO-
u3BeeHns My3biKanbHbIX CUrHanoB B o6nactu CH n BY, aBTop ycra-
HOBMA B camogenbHol ctepeogpornnyeckon AC guHamunveckmne H4Y-ro-
nosku 2A-12. [lnsa cambix BBICOKMX HaCTOT aBTOP NpeanoYé€n ucnonb-
30BaTh TakXe CamMogenbHbIe JIEHTOYHbIC N3ay4aTenun, KOHCTPYKYus
KOTOpbIX NpeAcTasneHa um pavee B "Paguo”, 2012 r., Ne 1.

anyyateny NeHTOYHOro TMNa OTNWYHO
MoAXoaAT 4N1A BOCMPOU3BEAEHWUA Bbl-
COKMX 4acTOT 3BYKOBOro avanasona Gna-
rogapa TOMy, 4TO fleryanias NeHTa auHa-
MWYECKON FONOBKM HAaXOOWUTCH B MarHuT-
HOM MONE W ABNAETCA M3nyyatenem, cno-
COBHBIM BOCNPOW3BOONTL CNOXHBLIA CKUr-
Han C BLICOKOA TOYHOCTEIO. BnonHe normy-
HO XenaHue nobuTens My3biKM MMETb B
CBOEM PacnopsKeHN NoJOGHYIO FONOBKY,
paboTalowyo 1 Ha CPefHNX HacToTax.
BiogkeTHble MOAENN NEHTOYHBLIX FoNo-
BOK, NpeajiaraeMble Ha PbiHKEe ayaumoTex-
HWKKW, Yalle BCero WCnonbaylT 4N BOC-
NPOM3BEAEHNA 3BYKOB 4YactoToin ot 5 klu
1 sbiwe. Cambie goporve MoOen MoryT
paborarte OT YactoTsl 2,5 kl'y, HO B 3TOM
cnyyae HeoBXoaMmMo MCNoNbL30BaThL CNOX-
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nonsApHOCTb MArHUTOB

Puc. 1

HbI KpOCccosep TpeTbero nopsaka. 06-
LWEeNPUHATaA KOHCTPYKUMA Takux nanyda-
Tenein COCTOUT U3 CUCTEMbl MarHWTOB W
KOHLEHTPUPYIOWEro MarHuTonposeoaa.
Takum 06pa3oM, NPOU3BOSUTENN IKOHO-
MSAT Ha MarHWTax W nony4alT Heobxoam-
MYIO YYBCTBUTENBHOCTb rOnoBkW. Heno-

Y

CTatok 1aKoro nocTpo-
eHWA — BbiX04 NEeHTb

S W3 3asopa npu 60nb-
~| F170 KX aMANUTYAaX Kone-
CIIO 'Ofc GaHuAa, T. . Ha HWXHeR

rpaHvue BOCNPOU3BO-

clo 0|C AMMbIX 4acTOT, U Mo-

ABMIEHWE 3aMETHbIX UG-
KaXeHWi curHana.

IOna Toro ytobwl ca-
MOCTOATENLHO cobpaTh
NEHTOYHYKD TONOBKY C
Gonee HW3KOIN rpaHuy-
HOW 4acToTON M C Ma-
NbIMK NCKEKEHUAMN —
B aHHOM Cnyyae C 3a-
XBATOM MOMOCbI Cpea-
HWX 4acToT, WMeeTr
CMBICNT OTOWTW OT Npo-
MbILUNEHHON KOHCTPYK-
umn. [loctato4HO wC-
nonb3oBaTe YMNPOWEHHYID MarHUTHYIO
cuctemy, He3 KOHUEHTPUPYIOWEro MarHu-
TONPOBOAA, C WWPOKUM MarHWTHbIM 3a30-
pom 1 BONBWKWM XOA0M NEHTOYHON MEM-
OpaHbl. Hapawuean nnowans NeHTsl C
OQHOBPEMEHHBIM yBENMYEHWEM pa3mepa
W YMcna MarHvToB, MOXHO nonyyaTth

ronoBkn ¢ Bonee HW3KOM rPaHU4HON Yac-
TOTORA N HYXKHOW YYBCTBUTENBHOCThIO.

WaroToBneHuwe cpenHevacTOTHOW ro-
NOBKM WMEET CBOW KOHCTPYKTUBHBLIE 0CO-
6eHHocTW. B Heit, B oTnnumMe oT mMogenv
[1], npuMeHeHbl Gonee CUNbHLIE MarHUTLI
NPAMOYronbHOR (OopMbl, @ COrnacylowmn
TpaHchopmMaTop BLIMOMNHEH HA CTaNbHOM
marHuTonposoge. lNepsoe obycnoeneHo
HEe0DX0AMMOCTBI0 KOMMEHCUPORATL OC-
nabneHve MarHUTHOrO NOJA BBUAY YBENW-
YEHHOr0 MarHWTHOro 3asopa. Bropoe
NMPOAWKTOBAHO paclUMpeHnemM Monockl B
CTOPOHY CPEAHWX HACTOT.

B MarHWTHOR CUCTEME U3rOTOBNEHHBIX
rONOBOK MPUMEHeHbl 12 HeoAMMOBbIX
(NdFeB — Heopgwm->XKeneso-bop) marHu-
ToB pasmepamn 50x10x5 Mm, B cymmap-
HOM Mofe KOTOPbIX PasMelleHbl aniomm-
HWEBbIE NEHTbl TonwmHOW 10 MKM 1 06-
wein anuHoin 340 mm.

Mpu WupuHe neHTbl 15 MM HUXHAR rpa-
HMUA BOCNPOWM3BOAWMMbBIX 4acTOT OKa3a-
nacek pasHoi 200 My, a 4yBCTBUTENLHOCTL
Ha cpegHwx YacTtotax (C y4etom corna-
cylowero Tpadcgopmaropa v npueeaeH-
HOM conpoTtueneHmn 8 OMm) — okono
87 pB/BT1/m.

B pomawiHux ycnoeuax npochnywimsea-
HWS My3bIKW peanbHbiii ypOBEHE NOABOAN-
MO MOLLHOCTM HEQOCTATOYEH A19 BbINETA
NEeHTBI 3a Npeaenk MarHMTHoro nons. bna-
rogapsa Gonslwomy 3anacy xoga rodbpupo-
BaHHOW NEHTBI W WWPOKUM MarHuTam
(10 MM) MOXHO WCMOML30BATL Takyl ro-
JIOBKY COBMECTHO C NMPOCTEMLWNM KpPOCCOo-
BEPOM NEPBOro NopaaKa, HACTPOEHHbLIM Ha
4acToTy Ha NONTOPbLI-ABE OKTABLI BhILUE
HWXHEN rPaHnubl BOCMPOW3BOOMMON NONO-
Chl.

CamopensHas neHTodHas CH-ronoeka
cobpaHa Ha [OEpPEeBAHHOM OCHOBaHWUM W
npencrTaenaeT coboi HeBOMbLIOWN WWT C
npopesbio U noacTasky. MarHwtel, wWc-
nonk3yemsle B CWUCTEME, MNPWKNEEHbI
3NOKCUAHBLIM KNEEM HA CTAMbHbLIE NONOCH

1. Mpunaneaem

2. HaTarueaemMm

Puc. 3

TONWKMHONW 3 1 WKpuHon 20 MM, MarHuTb
YKNaaLIBaoT BMNOTHYIO K Kpailo NONOCH!.
BHewHwit B1O M reomeTpuyeckne paame-
pbl NpepcTasnedsl Ha puc. 1—3.



Puc. 4

BaxHo, 4Tobbl cTanbHble NONOCH C
HaKNeeHHLIMW Ha HWX MarHuTamv nocne
MOHTaxa B LT BbICTYNanu 3a npegensi
NepeBAHHO OCHOBLI Ha 5 MM. Takum 06-
pa3om, korga neHrta Byaet HaTAHyTa, oHa
OKaxeTcA Kak pas nocepenuHe MarHUTHO-
ro noToka, 8 5 MM OT NepeaHero u 3agHe-
ro Kpas paga MarHuTos.

NeHTa, ncnonsbayemas B oNUCLIBAEMON
Mogenu, uaeBnevyeHa W3 KoHgeHcaropa
K73-15a, aAnvHa kopnyca KoTOporo paeHa
32 mm. E€ rodpupoBaHue BbINONHEHO C
NOMOLLBIO ABYX WWPOKUX NNACTUKOBbLIX
Konnaykos c 3yG4aToi HakaTkoi (poTo Ha
puc. 4).

fodpupoBaHHyO antOMUHUEBYID NEHTY
M3 KOHAEHCaTOpa NPWNavBaloT nasnbHW-
KOM MOLLHOCTBLIO He meHee 50 BT ¢ nnoc-
KMM XanoMm K NpegBapuTensHO 3anyxeH-
HbIM MefHbIM nnowankam 6e3 ucnonb3o-
BaHMA cneuwansHoro gnoca. Benay Toro
yTo rodp obnafaet CBOMCTEOM MNPYXWHDI,
neHTy 06s3aTeNbHO HYXHO HEMHOMO HATA-
HYTb BO BpeMsa MOHTaxa!

Bo nabexaHve nospexaeHus NeHTsl oT
BHELWHWX BO3OENCTBUIA HA NMLEBYIO YacTb
rONOBKK XEnaTtenbHO YCTaHOBWUTL 3alUT-
Hyto ceTky. MeTannuyeckan ceTka (puc. 5)
X0powWwo ypepxutca Be3 kpennenus 3a
CHET NONA PacCesHNA MarHMTHOW CMCTEMBI.

Cornacyiowuit TpaHcopmMatop ans
neHTo4Hoid CY-ronoeku npepcrasnser
coboit aBe ckneeHHble M-06pa3sHble yac-
TW OT MarHWTonpoBOAa TUnopasmepa
LWN20x32 U3 3NeKTPOTEXHWYECKON CTanu
(3310m T n.).

Ha nony4eHHOM MarHUMTONPOBOAE,
0BEPHYTOM NNEHOYHBIM M3ONAUMOHHBIM
MaTtepuanom (naecad v T. n.), Beckapkac-
HO HamartblBalT ABEe 0OMOTKM: NEepBMY-
Hylo — 100 BUTKOB OBMOTO4YHBIM NPOBO-
nom auamerpom 0,45 MM, BTOPUHHYID —
9 BUTKOR B YeTeIpe NpoBofa AMaMeTpoM
1,5 mm (puc. 6). MNonyyaemblin UMNEaaHc
CHY-ronosku — 8 Om.

YBenuyeHne reoMeTpuyeckux pasme-
poB M mMaccel auadparmel 0Bycnosmno
nnaeHelit cnag A4X eeiwe 10 ky. Moatomy
Takoi ronoexke HeoBxoaWma NoanepxXKa 8
Bvae pononHuTensHoro BY-nanyyarens.

B HacToswee spems WM3roToBneHHas
napa neHrouHbix CY-ronosok akcnnyartu-
pyeTca B cOcTaBe TPEXNONOCHOW CTepeon-
doHnyeckonn AC (puc. 7). BY-3geHo —
camofensHble NeHTo4HbIe ronosku [2]. B
nonoce HY — ronoeku 2A-12¥4 g8 ocdopm-
neHun 39 ¢ BHYTpeHHUM o6veémom 68 n.
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Puc. 8

Pa3mepbl kopnycos — 300x485x765 Mm.
Martepuan — danepa TonwmHon 20 Mm.
Mexay GpoHTansLHOW U TEINOBOM NaHens-
MW BCTaBnAOT pacnopky W3 AepeBaHHOro
6pycka 30x40 mm.

B kpoccosepe AC (pwuc. B) 4actoTsl
paspeneHns GUNLTPOR Nepeoro NOpRAKa —
600 Ny 1 10 kly,.

Awvnamuyeckas HY-ronoska 2A12-Y4
nmeeT 6onee BbICOKYID YYBCTBUTENbHOCT,
yem neHTo4Hsie CH- u BY-ronoekm c corna-
cylowmmn TpaHcdopmaropamu. Koppek-
TUPYIOLLEE 3BEHO NEPBOro NOpAAKa Ha ane-
meHTax R1, L1 soipasHuBaeT ofuiee 3ByKo-
BOE fasneHue 1 komneHcupyeT cnag A4X
Ha Camblx HW3KWX YacToTax. B atom cnyyae
npy HebonbwUx pasmepax 3akpbiToro
ALLMKA MOXHO NOAYYNTE 3 hEeKTUBHYIO No-
nocy Bocnpov3aseagHus 34 Bbille YacToThl
35 My ¥ UmeTb ropasno NyywWwyo Nepexon-
HYIO XapakTEpPUCTUKY, YeM B ODOpPMAEHUM
®U. B paHHOM cnyuae 310 CYLUECTBEHHO,
Tak kak CY- w BY-uanysatenn obnapaior
0OYeHb DbICTPBIM OTKAMKOM WM HyXHa "noa-
pepwka” H4-ronosku ¢ BO3MOXHO BonbLlen
CKOPOCTEID nepemelweHna anddysopa —
C TaKk HasbiBaembiM "BbICTPbIM Bacom”.

Takum 0Bpasom, B AOMALLIHUX YCNOBMW-
X MOXHO M3roToBWTe CY-ronoBkuM c 04eHb
XOPOLMM YPOBHEM AOCTOBEPHOCTW BOC-
NPOV3BEeAeHNA My3biKanbHOro CMrHana.
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FI ME>XKOYHAPOOHAA BbICTABKA
C1A - MOCKBA - SKCINoO4WeEHTP

MPU NOAAEPXKE:
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Poc‘rex POCATOM

AenNapTOMEHT DOAWMOSNEKTDOHHON MDOMBILLABHHOCTH
MUHACTERCTEA NPOMBLLANSHHOCTH 1 TORIMOBAK
Poccuickon Qepepaim

ocyacpcmenHan Ayma DeAspaasHOND CoBRaHM
Pocouiackon QeaspaLym

ASnCpTaMEHT HOYKK, NPOMBILLAEHHOR NOAMTAKA 1
MEeATPVHMMOTEALCTBO TOPOAC MOCKES!

MOCKOBCKOR TORMOBO-NPOMBILLASHHCS NCACTO
K "Pocrex’

K "Pocarom




NAnMnNnananaul
UIIP\'H\-JI\'I'!

ry=)
[

u
¥y

mn
w

MOQLIlAa
wilFi

‘!i

B netne 06paTHOM CBA3M
ycunutenen 34 knacca UchD
10. UTHATBEB, r. UBaHo-®paHKOBCK, YKpanHa

Paguoniobutenn, KOHCTPYUPYIOLLME UMIYAbCHbIE ycunutenu 34
knacca UcD, 3a4acTyio cCTanknBaloTCA CO CJIOXHOCTbIO ONpeaeneHns
WX KNIOYEBOro napamMeTpa — neTnesoro ycuneuuns. B gaHHo# cTatse
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uninLdan QUBDBUJIonU 1TRPULTUNM LITUVLUY LCJIdliD SV L NHumMuUL4ybpro ripgu=

rpammel mogenuposanua Microcap.

pexae Yem NpUcTYNUTb K NONYYEHUIo
rpaguka 4acTOTHOW 3aBUCWMOCTH
ycuneHus B netne obpaTHoOW CBA3W CTaH-
fapTHoro ycunutens knacca UcD [1], pas-

Ha sbipy4sky npuxoaut aHanw3 nepe-
X0OHbIX npoueccos (transients). Monb3y-
ACb MOAENLIO YCUNNTENS, CXEMA KOTOPOWA
npueegeHa Ha puc. 1, 3agapum Hanps-

XeHwe nutaHus +/-36 B v Hai-

R1 R3
82K 12K
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220

DT

L1
160HE g wrn
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Puc. 1
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Puc. 3

6epém ero paboty. KoadduumeHT ocnab-
NEHWA CUrHana Ha BXoade komnapartopa no
OTHOLWEHWIO K BbIXOOHOMY CUrHany paseH
obLEemMy KOADDUUNEHTY YCUNEHWA BLIXOS-
HOW CTyNeHW (komnapaTopa u kmoden). K
COXaneHno, aHanu3 MoJenu ycunutens
no NePEMEHHOMY TOKY C MOMOLLbLI NpO-
rpammel Microcap, NpoeeaéxHbIn B npe-
Asloywiein moei crtatee [2], He gan npa-
BW/IbHLIX pe3ynsTatos. [MpuuvHa aToro B
TOM, YTO NpOrpaMmMa cyuTaeT npuMeHse-
MLl KOMNAPATOP UAEANLHbIM.

4LC2
I‘IMK

AEM MOCTOSHHOE HanpsXeHWe
Ha HEeWHBEPTUpPYyoWwemMm BXxoae
KOMMaparopa npu 3anaHHoM

B¥ONHOM AOCTOOHEOM Hannowa -

BXOAHOM NOCTORHHOM Hanpmxe
Huw 1 B. 3atem oTkpoem Bknan-
Ky Scope/Measurements 1 Bbi-
BEAEM Ha Hee napameTpbl
V{comp) n V(out) (puc. 2).
Bygem cuwmtate, 4To dopma
ocTaTka Hecyuwlei Ha Bxoae
koMmnapatopa Gnuaka K CUHY-
cowpanbHoW. 3TO HE COBCEM

out
",

R4
4

TaK, HO Npw Hebonbloi rmybyuHe WWpoT-
HO-MMNYNBLCHON MOAYNAUWKM naeT nocra-
TOYHYIO TOYHOCTL. [ns onpegeneHus
NOCTOSIHHOW COCTABNAIOWEN BOCNONb3y-
emcs dyHKUMER yCcpeaHeHus average.
BuaHO, 4TO KO3PPUUNEHT YCUNEHWA YCU-
nutena paseH 4,387, a cpeaHee 3HaveHue
HanpsiXeHus Ha BXOOEe Komnaparopa —
28,9 mB. CootBetcTBeHHO, kK03hdU-
UWMEHT YCWNEHWA NOCTORHHONO Hanps-
KEeHWA B netne obpaTtHoW CBA3W
4,387/0,0289=152.

3ameHnM, Kak nokasaHo Ha puc. 3,
KOMNaparop Makpocom ycunutens "amp”
13 Bubnuotekn nporpammsl Microcap w
3apaanm ero KoapdpuuMeHT ycuneHus
MUHYC 152 (Tak kak BbIXOOHOWM Kackap
peanbHoro YyCUnuTens — WHBEPTUPYIO-
W), Tenepe MOXHO BOCNONB3OBATHCH
aHanM3om no NepemMeHHoOMY TOKY 1 nony-
YUTb 3aBMCMMOCTB KO3adduLmeHTa youne-
HUA B netTne obparHoi CBA3M OT 4acToThl,
NoOKa3aHHYo Ha pUc. 4

AHanornyHeiMm obpasom MOXHO Npo-
aHanwauposaTtb U Bonee CNOXHLIA yCunu-

Tenb ¢ OONOAHWTENbHBIM 3BEHOM, KOTO-
NLIA YESNMUMBAST YOCUNOHMO Ha 3BVKORLIX

DLIA YBENMUMBAET YCUASHME HA 3BYKOBLIX
yacToTax. ITOT y3en YCNOBHO HasblBaKT
WHTErparopom. Cxema ero Mogenu noka-
3aHa Ha pMC. 5, a 4acTOTHas 3aBucwK-
MOCTb ero koadduumeHTa YyCcunewus
n3obpaxeHa Ha puc. 6. BugHo, yto nocne
noaswéma Ha vactote 1 klMy koapduumeHT
ycuneHuna cnapaer. OQHako Ha HWU3KWX
4acToTax yCUMNEeHWe 3asbilleHO, No3TOMY
Heobxoaumo BBeCTWM Koppekuuwwo. Ans
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| 56000 Om/3000 Om =

= 18,7 pas, waun 25,4 0b.
WUtoro — 30,8+254 =
= 56,2 pb. CHoBa 3ame-
| HMM KOMnNapaTop Mak-
|  pocom ycuauTens ¢ Ko-
| addUUMEHTOM yCUNEeHUs
-152 v npumeHum aua-
nM3a no nepeMeHHomy
TOKY ANn8 NOCTPOEHWA 3a-
BUCUMOCTK ocnabneHus
BXOOHOrO CUrHanNa B To4Ke
i_in oT yacToTsl. OHa n3o-

surements £
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atoro napannensHo uenu C1,R3,C2 yc-

. TAHOBWMM pPEe3UCTOP CONPOTUBNEHWEM

- 56 kOM. Tpadpuk AHX nocne Koppekuun
. npuobpeTaeTt
. puc. 7. Cxema Mopenn ycwnurensa c

BUA, MNOKa3aHHbliA Ha

WHTErpaTopom NokasaHa Ha puc. 8.
Mpu nopgade Ha BXOL NOCTOSHHOMO
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PAAVO Ne 10,2017

ro ycunutena — 1,737 mB (puc. 9). Ta-
KM oBpasom, ycuneHne B netne obpar-
HO ceA3K paeHo 1/0,001737=576, 4TO
cooreertcTeyeT 55,2 nb. HanomuumMm, cam
no cebe UcD-ycunurens uMen ycuneHmne
30,8 nb, "wHTerpatop” pobaBun ewe

BpaxeHa Ha puc. 10.

Puc. 10

HOBOCTU BELLAHUA

Pasgen segér B. I'YJISEB, r. AcTpaxaHb

POCCHSA

MOCKBA. C 17 nions M3MeHWNOCHb
pacnucaHwe Bewanwa "BcemupHon
paguocetu” (WRN), TpaHcnupyowei
nporpammbl Ha Yactore 738 kly (Mockea
n MNogmockoeke). B adupe noaeunuce
[BEe HOBbIE nepepa4yn — “TeatpansbHasa
wiKaTynka" u asTopckaa nporpamma xyp-
HanucTkn Hatanew BepwnHWHOR.

MNonHoe pacnucaHue BewaHus CMOT-
puTe Ha canTe "BcemupHoi papwocetn”
<http://wrn.ru/programm.html>.
CnenyeT OTMETWTb, 4TO YMCNO MexXayHa-
POAHBIX BElaTenen, Mcnonbaywwmx aTy
panuoceTb, BHOBb 3HAYWUTENbHO YMEHbL-
LMNOCh.

BENrOPOACKAS OBN. ©unwan PTPC
"benropoackuia OPTTIL™ Hauyan TpaHcna-
UM paguocTadumm "Petpo FM" Ha vacTo-
Te B7,7 My e r. Crapuihn Ockon. Mouw-
HOCTb nepepatynka — 0,5 kBT (uctou-
HuKk — URL: http://belgorod.rtrs.ru/tv/
analog/rtrs-nachal-fm-translyatsiyu-
radiostantsii-retro-fm-v-starom-oskole/
(23.08.17)).

18 aerycta B Benropoae npekpalieHo
eBewanwe "Pagno Poccun” B OIRT-anana-
3oHe. Xutenu obnacTHOro ueHTpa u
Bnuanexawmx panoHos B paguyce 40 km
MOryT Tenepb ChAywarts nporpammsi
"Paguo Poccum-benropon” Ha vactote
107,2 Mly.

BOJITOrPAACKAS OBJl. 2 aerycrta
dunman PTPC "Bonrorpanckuwin OPTIIL"
Hayan TpaHcnauMio pagwocTtaHuum "Pa-
oo 7" wa yactote 94,9 My 8 r. Bonro-

Npumevanune. Bpema scogy — UTC.
Bpemsa MSK = UTC + 3 u.

rpage. MowHocTe nepepartynka — 1 kBT
(wctounnk — URL: http://volgograd.
rtrs.ru/tv/analog/rtrs-nachal-fm-
translyatsiyu-radio-7-v-volgograde/
(23.08.17)).

BOPOHEXCKAS OBJ1. 25 wiona ¢u-
nman PTPC "BopoHexckuin OPTIL" Ha-
Yan TpaHcnaumie paguocTtadHuuu "Paawo
Poccun™ B r. BopoHexe Ha u4acToTe
95,9 Ml'u. 3anyck COCTOSINCA B COOTBET-
CTBWW C NNAHOBOW MOOEPHW3aUWen ceTw
pagwosewanua BITPK, mowHocTs nepe-
patimka — 1 kBt (mctoynmk — URL:
http://voronezh.rtrs.ru/tv/analog/rtrs-
nachal-fm-translyatsiyu-radiostantsii-
radio-rossii-v-voronezhe/ (23.08.17)).

UPKYTCKAR® OBN. C 14 asrycTta
xutenn r. Yepemxoso n Yepemxoeckoro
paroHa MoryT HaWTh Ha YactoTte 104 My
HOBYIO papwoctaHuwio "Ceoé& paguo”,
koTopas cHauana paboTana B TECTOBOM
pexume. OpuumanbHOE OTKPbITUE HOBOW
papuocTaHuun coctoanoce 18 asrycra, u
Tenepb "Ceog pagwo” BygeTt Bewartb Ha
NOCTOAHHOI OCHOBE MO BCEW TEPPUTOPUU
YepemxoBckoro paioHa (nctouyHnk — URL:
https://newirkutsk.ru/news/gorod,/ v-
cheremkhovskom-rayone-zapustili-
svoe-radio/ (23.08.17)).

KPbIM. B r. Anywre Havanoch Belia-
Hue "Comedy Radio”. PagnocTtaHuws 3a-
3asyyana B ropope-kypoprte 1 asrycra
2017 r. HavacToTe 107,9 Ml (MCTOYHMK —
URL: http://www.gpmradio.ru/news-
page/uid/12821 (23.08.17)).

HWXErOPOACKASH OBN. C 1 aeryc-
Ta B . Ap3amace Ha vactote 98,5 My
Hayana CBOE BewaHwe paguocTaHuua
"Cnopt FM" (uctounnk — URL: https://
vk.com/arzradio (23.08.17)).

Jina npoBepkn onNMcaHHON METOAWKN f
BbINONHWA KOMMNbLIOTEPHOE MOAENMPOBa-
HUE 1 aHanua pacnpPoOCTPaHEHHOr0 YCHUIKn-
Tens nc-400, onucadHoro B [3]. 3anepxky
B 3TOM ycunutene npuHan pasHoi 100 He.
HomuHane! anemeHToB uenein obpaTtHon
CBA3W B3AN U3 MHCTPYKUWK No oBcnyxunea-
HUIO (service manual) 3atoro ycunurens.
Monyyun Takue 3HaveHun: Ko3bhdUuneHT
ycunedus — 4,1, netneeoe yocuneHue cry-
neHn UcD Ha nocTosHHOM TOoke —
30,2 pb; obfuwee neTnesoe yCWMNEHWE Ha
nocrtosHHOM Toke — 52,7 ab. 31o omu4a-
eTCA OT [aHHbIX, npueeféHHbix B [3],
mexee yem Ha -0,3 ob.

NNTEPATYPA

1. Putzeys B. Simple Self-Oscillating Class
D Amplifier with Full Output Filter Control. — URL:
https://www.hypex.nl/img/upload/doc/an_
wp,/WP_AES118BP_Simple_self-oscillating_
class%20D_amplifier.pdf (14.08.16).

2. Mruatees K0. YnyyweHwe napameTpos
YM34 knacca D va npumepe pa3paboTku asTo-
MOBUNBHOrO YCUAWTENS BLICOKOrO Knacca. —
Pagwo, 2016, Ne 1, ¢, B—13.

3. Putzeys B. Ncaore Technology White Paper.
Version 0.0. — URL: https://www.hypex.nl/img/
upload/doc/an_wp/WP_Ncore_Technology.
pdf (14.08.17).

HOBOCUBUPCKAR OBMN. dunmnan
PTPC "Cubupckuia PLL" 2 asrycTta Ha4an
TpaHCNAUMIO paguocTaHumm "Pagno 54" B
paboyem nocénke OpabiHckoe, T Tory-
yuHe W n. Paayra. Yactora BewaHwn: B
OpabiHckom — 104,9 MIuy; B ToryuvHe —
101,2 Mly; 8 Papyre — 105,9 Mlu.
MowHocTe nepepatymkoB: B Pagyre —
2 kBT; B OppabiHckom 1 ToryyvHe — no
0,2 kBt (mctouHuk — URL: http://
novosibirsk.rtrs.ru/tv/analog/rtrs-
nachal-fm-translyatsiyu-radio-54-v-
ordynskom-toguchine-i-raduge/
(23.08.17)).

PA3AHCKASA OBJ1. 1 aerycTa dununan
PTPC "Pasaxckuit OPTMNL" Havan TpaHc-
naumlo pagwoctadumm "Cnopt FM" Ha
vactote 97,3 MI'y B r. Pasann. MowHocTs
nepepart4ymka — 1 kBT (McTounmk — URL:
http://ryazan.rtrs.ru/tv/analog/rtrs-
nachal-fm-translyatsiyu-radiostantsii-
sport-fm/ (23.08.17)).

CBEPONOBCKAA OBJ1. 1 asrycra
paguocTaHuua "Hawe paguo” nosBmMnace
B8 adupe r. Bepxuaa Canga Ha 4acrtoTe -
100,7 MlNy (wctouHuk — URL: http://
multimediaholding.ru/nashe-radio-
nachalo-veshhanie-srazu-v-dvuh-
gorodah-rossii/ (23.08.17)).

TATAPCTAH. PapwoctaHuwa "Wcka-
Tens" NPoACMXaeT paclvpaTs CBOW rpa-
HUUbLL. 1 aBrycta Ha4anoCb BEWAHWE B
r. HabepexHble Yenusli Ha 4YacToTe
90,2 MlNy (uMcTouHuk — URL: https://
radioiskatel.ru/news/radio-iskatel-v-
naberezhnyh-chelnah-na-chastote-
902 (23.08.17)).

TBEPCKAS OBJ1. Bo BTOpPOM KBapTa-
ne 2017 r. NPUHATO COBMECTHOE pPeLleHne
Oryn "BrtPK" v ®ryn "PTPC” o nepeso-
e sewanua "Paguwo Poccun” 8 CCIR-ana-
NasoH Ha TeppuTopuk Teepckoil obnacTu.
3annaHvpoBaHbl 3ameHa 0bopypoBaHus
Ha 13 obbexTax Bewaxns, a TaKke CTpou-
TENLCTBO BOCLMW HOBBLIX B HACENEHHBLIX



nyHktax OneHuHo, BeiwHem Bonouke,
Crapwue, Anppeanone, KoHakoee,
Topxke, Cnuposo, KpacHom Xonme w
Pamelukax.

WMcnonnutens pabort, ¢unuan PTPC

“Teepckoit OPTTIL", yxe npuctynun K

peanu3aumn npoekra. Bepytca odopm-
NEHWE paspelnTenbHON AOKYMEHTAUUK
Ha 4acToTbl W 3akynka obopynoeaHus. B
centabpe 2017
MOHTaX nepeparymkos (McTouHunk — URL:
https://tverlife.ru/short-news/zhiteli-
vsekh-rayonov-tverskoy-oblasti-
smogut-uvidet-programmy-gtrk-tver-
v-tsifrovom-kachestve.html
(23.08.17)).

YOMYPTUA. K pernoHanbHOW CeETU
paanocTaHuwn "Love Radio” npucoegu-
Huncs r. [Masos, 4acToTa BELAHWA —
99 My (uctounmk — URL: http://www.
krutoymedia.ru/news/4588.html
(23.08.17)).

XlipnnuounAan UDJl. €
awoctaHuma "Hawe pagwo” nossunack B
acdupe r. JumuTposrpasa Ha vacrtoTe
99,6 My (uctoynmk — URL: http://

rﬂulhmedlghnldlnn rlr!nslc:hn-rndln-
nachalo- veshhame -srazu-v-dvuh-
gorodah-rossii/ (23.08.17)).

C 1 aerycra "Pagmo Jazz" HaymHaer
Bewaxwe B r. umutpoBrpane Ha yactore
99,2 My (nctouHuk — URL: http://

multimediaholding.ru/radio-jazz-
rasshiryaet-granitsy/ (23.08.17)).

XAHTbI- MAHCHHCKI‘IF‘I AO. 11 aB-
rycTa K pervoHanbHon cetu "Paguo Java”
npucoeauHuncs CypryT — KpynHerwmi
ropog XaHTtbi-MaHCHACKOro aBTOHOMHOrO
okpyra — KOrpel. Yactora BewaHuwa —
91,6 My (nctounmnk — URL: http://www.
krutoymedia.ru/news/4608.html
(23.08.17)).

CMM. YnpaeneHnem Tenepagvoeea-
HWA W CPEACTE MACCOBbIX KOMMYHWKALWA
"Pocneyatn” npu copgeincTeun dakynste-
Ta xypHanucTukn MY umenn M. B. No-
MOHoCoBa, hoHAa COAENCTBUA Pas3BuTHIo

AAAUARUYATSO UAaUaTL
NAdRWpySTih Habsdio

pagvosewanns "Akagemua Paguo” 1 aHa-
nuTu4eckon cnyxtoin PASK nogroToene-
Hbl OTpacnesble Aoknanb: "TeneswaeHue
8 Poccum B 2016 rogy. CocTosHue, TeH-
AeHUMK 1 NepcnekTnesbl passutmns”, "Pa-
Avoeelanve B Poccuy B 2016 roay. Co-
CTOAHWE, TEHAEHUMWW U NEPCNEKTHUBLI Pa3-
BUTMA" 1 "MHTepHeT B Poccun B 2016 ro-
Ay. CocToanMe, TEHOAEHUMU W NePCnexkTH-

Crooinkia nna nauarnsno-

BL nasouTiaa’
LUENR O0R CUonakoMnac

8Lt pazsutua’.
Hus: paguvoBewanne — <http://www.
fapmc.ru/rospechat/activities/reports/
2017 /teleradio/main/custom/00/00/
file.pdf>, TenesnneHne — <http://www.
fapmc.ru/rospechat/activities/reports/
2017 /teleradio/main/custom/00/0/
file.pdf>.

3APYBEXHOE BELWAHUE

HOPBEIWUA. Ceexwve undpbl OT MOHU-
TopuHrosoro arentctsa "Kantar TNS”
NOGTBERHOA0T, HTO MECTHBIE PafoCTaH-
UMK ycnewHo paboTaloT, noka rocynapceT-
BEHHbIe kKaHank! oTknoyaioT ceom CCIR-ne-
pepartyMkiu 1M NepesonaT BeladHwe B
DAB-chopmar, Konuuecteo cnywiateneil
rocypnapcTeeHHblx kaHanos "NRK P3",
"NRK P4" 1 "Radio Norway".pe3ko CHW3u-
Nock. A MECTHbIE CTaHUWK, NPOAOIXalo-
wme sewanme s CCIR-guana3sode, yse-
NUYUNN CBOID HEAENbHYID ayauTopuio C
6,3 po 16,7 %. OTmMe4aeTCcA HEOOBONLCT-
BO ChylWartenei, KOTOpPble BbiHYXAEHLI
npuobpertats HoBble DAB-npUEMHUKW NA
npocnywusasva nepenad (MCTOYHWK —
URL: http://www.lokalradio.no/nyheter/
radionyheter/fm-slukking-stort-pluss-
for-lokalradio-9087/(23.08.17)).

NMPUOHECTPOBBE. CornacHo npwu-
HATBIM BepxoBHeim CoBeTom [MpuaHecT-
posckoi Mongasckoin PecnyGnukn (MMP,
MNpuaHecTpoBbE) Nonpaskam B 3akoH "0
cpencTteax  mMaccosoil  wHdbopmaumm”,
npov3owna nepeperncTpauna  rocy-
papcTteeHHblx CMW. C 26 man 2017 r.
rocypnapcteeHHele CMW ctanu odpuumans-

ManomMoOLWHbIA ABYXNONSAPHbIN

npeoOpa3oBaTenib HaNpsAXeHus
H. CAJIMMOB, r. Pesga CeepanoBcKoi ob.

OnepauunoHHbiM yeunurenam (0OY), npumeHsemMbiMm B paguomiodu-
TeNnbCKNX KOHCTPYKUMAX, MHorga TpebyerTcs AByXNOASPHbIA UCTOY-
HUK nuTanmsa. ABTop npepnaraer npeobpasosBaresnb, MO3BOAIOLWMIA
nonyyuTs HyXxHbie ans nurauua OY Hanpsxenuns +15 B u —15 B n3
HanpsxeHna 5 B, ucnonb3yemMoro OnAs8 NATaHUA OCTallbHbIX y3/10B

yCcTpoO#cCTEA.

He notpeboBanca Takoi npeobpa-
30BaTeNb C BbIXOOHOW MOLLHOCTbIO
1...2 Bt v KN He menee 70 %. Npoek-
TUPYA ero, A NoNbL30BaNCs CBEAEHUAMN N
pacyéTHbiMu dopmMynamm U3 KHWUIK
B. KO. Cemé&noBa "CnnoBan anexKTpoHMU-
Ka: OT npocToro Kk crnoxHomy" (M.:
COJIOH-NPECC, 2006). YacToTa npeobpa-
3oBaHus Obina Boibpana paswon 100 ki,
4TOBbI MOXHO BLINO NPUMEHWUTE deppuTo-
Bhlit MArHUTONPOBOA W 0BeCNeYnTs MUHK-
mansHele rabapuTel ycTpoicTea.
Anna sapaowero redepartopa npeobpa-
3o0Barens Obin BbIOPAH MUKPOKOHTPONNEpP

ATtiny25-20SU, koTopbiit noaBonseT cop-
MWpOBaTh ABe NpoTMBOdasHbie Henepe-
KpbIBAIOWMWECA WMNYNbCHBIE NOCnenosa-
TENbHOCTW, HeobxopuMeble Ana ynpaene-
HWA TPaH3WCTOPaMu NBYXTAKTHOM BLIXOA-
HOIW cTyneHn npeobpazosartens. MimeeTca
BO3MOXHOCTb NPOrpPaMmHO YCTaHOBWTh
MEeXOy UMNynbcamMm 3TMX nocnegoearenb-
HOCTE 3aliMTHbie nay3sbl, ANWTENBHOCTb
KOTOPbIX rapaHTupyeT OTCYTCTBME CKBO3-
HOro TOKa Yepes TPaH3uCcTopsl.

B 3TOM MWKpPOKOHTPONNEpPE WMeeTcs
Takke yaen MAMY, cnocobHbIi YMHOXWTL
4acToTy TakTOBOro reHeparopa MWKpOo-

HO 3apEerucTPUPOBaHHBIMA Ha TeppuTO-
pun MpUOHECTPOBLA U COBMECTHO Y4pexX-
AeHHBIMK TpaeuTenscteom NMMP n Bep-
xoBHbIM CoeetoM. WM ¢ 3TOr0 mMomewTa
"Pagno MpuoHecTposbA™ NepeMMeHoea-
HO B "Pagwo 1 Mnoc”.

CraHumnsa eewaer B Asyx dopmarax:
kak "Pagwo 1" Ha vactoTte 104 MIy B ro-
ponax Tupacnone, bengepax n 8 Cno-

310 wundopma-
UMOHHO-MY3bIKaNbHAA CTAHUMA NPenmMy-
WECTBEHHO ONA NIOAERN CpeaHero BO3-
pacra.

B dopmate "Pagwo 1 Mnwoc” TpaHc-
nauyma maért B r. Kamexke (yacrtora
sewaHua — 106,4 Mlu), B ropogax
lpuropuonone n [yboccapax (4acrota
gewanna — 106 MI'y), Ha Bcel ocTane-
HOW TeppuTopuMK pecnybnukn — Ha
vyactote 105 Mluy. "Paguo 1 Mnwoc” —
WHDOPMALWMOHHO-MY3bIKanbHas CTaH-
uus ans noaei craplero noKoneHws.
3ByuaT KOMNO3WLWW Cepennibl Npo-
WAOro CTONETUA, NPENMYLWECTBEHHO
pycckoa3blyHble. 30eCk peTpaHcnu-
PYHOTCH uncbopmau,monnble Gnokn c
"Papuo 1", a takwxe ampyuar coBCTREHHRIE
DDHFHHaﬂbeIe NPOeKTbl (MCTOYHWUK —
URL: http://radio.pgtrk. ru/ newabout
(23.08.17)).

YKPAWUHA. MNMpon3owny uameHeHus B
rpacwvke paboTel CpeaHEeBONHOBOrO ne-
pepatynka MNMepeoil nporpaMmmbl “YKpanH-
ckoro paguo” (YP-1) na yactote 837 kly
C WCNONbL3OBaHWEM Nepeparymka, ycra-
HOBMIEHHOrO B C. TapaHoBka XapbKOBCKOW
ofinacti. HauuvHan ¢ 20 wiona sewanwe
Ha 37Ol 4acToTe OCYLLECTBNRETCA exe-
nHeeHo ¢ 02.57 po 17.00 6e3 nepepbiBa.
PaHee nepepbie B pabote nepepartyuka
npogonxanca ¢ 10.00 oo 13.00, a nepe-
nart4mk pabotan go 20.00. Takum obpa-
30M, 0OwWMiA Yyacoeoi 0OBLEM BeLaHWs
YP-1 B TE4EHWE CYTOK Ha 3TOIN 4acTOTe He
WM3MEHWNCA.

nainue
FanOHe,

Annasiiowon
COLICVMUROM

Xopoiwero npuéma n 73!

KOHTpONNEpa B 4eTbipe N BOCEMb pas3.
TakTUpyRA €€ BbIXOOHbLIM CUrHANOM Tanme-
pa MUKPOKOHTPONNEpPa, HECNOXHO AOBEC-
TV YACTOTY YNPaBnNAoLWMX TPAH3UCTOPaMHK
umnynescose go 100 kly,.

BeixogHylo cTyneHs npeobpasosarens
ObINO pPELWEeHE NOCTPOMTL MO ABYXTAKTHOMR
CXEMe C BbIXOOHbIM TPaHchOpPMaTopomM,
NOCKONbKY B 3TOM Cny4ae 3aTsopsb! 000mX
nonesklX TPaH3UCTOPOB 3TOW CTyNeHW
MOryT ObiTb COEANHEHBI C BIXOAAMW MUK-
POKOHTPONNepa HenocpeacTeeHHo 6es
crneuwanbHbiX APaNBEPOB, HYXHbLIX AR
MOCTOBbIX W NONYMOCTOBbLIX CXEM.

Cxema npeobpasosaTtens nokasaHa Ha
pucyHke. Kpome MUKpOKOHTponanepa
DD1 ¢ uenstd R1C1, ycraHaBnuealoLwwen
ero B MCXOAHOE COCTOSIHME MNPU BKNKOYE-
HWW NUTaHKs, B npeobpa3osartene uMeT-
Csl KNIOYEeBbIe NONEBblE TpaHancTops! VT2
u VT3, umnynbcHblid TpaHcdopmatop T1m
OBYXNONAPHLIA BLINPAMUTENL HA AWogax
VD1—VD4 co crnaxuvBaiowmmMm KOHOeH-
caropamw C5 n C6. TpaHamcTtop VT1, KoH-
nexcatop C2 v pesvctopsl R2 1 R3 obpa-
3yI0T y3en "Markoro” aanycka npeobpaso-
egarens. lpw ykasaHHbIX Ha2 CXEME HOMU-
Hanax 3NeMeHTOB 3TOro yana npeobpaszo-
BaTeNb BbIXOAWUT HA pabo4nii pexum npu-

b
(4)}
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UCTOYHUKU MUTAHUSA

consult@radio.ru

Mpuém crarteii: mail@radio.ru
Bonpocel

PALOWO Ne 10, 2017

6nuanTensHo 3a 2 c. Peauctopel R4 u R5
OrpaHuymMBalnT TOK 3apaaku W paspankn
EMKOCTM 3aTBOPA NONEBBIX TPAH3NCTOPOB.
Mpwn BxogHOM HanpskeHun npeobpa-
3oBatena 5 B TtpawaucTopel VT2 wn VT3
OOMKHE MMETb MakCUMAanbHO [0NyCTH-
MOE HANPAXEHWA CTOK—MWCTOK HE MeHee
10 B. Mpw MOWHOCTN Harpy3ku npeobpa-
3oeatens 2 Br v KN4 70 % amnnautyna
WMNYNBCOB TOKa CTOKa 3TUX TPaH3MCTO-
poe okono 0,6 A. NpUMEHEHHbIE TpaH3u-
cTopbl FDN337N (MakcumManbHOe Hanps-
xeHue ctok—uctok — 30 B, makcumans-
HbI TOK cTOKa — 2,2 A) ¢ Bonblumm 3ana-
COM COOTBETCTBYIOT 3TUM TpeBoBaHWAM N
manorabapuTtHel (B kopnyce SOT-23).

HY1ucno BUTKOB NONOBWHLI BTOPWUYHON
0BmMoTKKn N; BEIBMPAOT MCX0AA M3 3a0aH-
HOTO BbIXOQHOMO HANPSDKEHWS:

Ny =N, Unr
UBbﬂ(

roe U, — BbIXOgHOE HanpsaxeHue, B.

Mporpamma, 3arpyxaeman so FLASH-
namsaTe MUKpokoHTponnepa DD1, 3aHuma-
et menee 3 % eé obveéma. Kondurypauws
MWKPOKOHTPONepa AonxHa 6biTe 3anpo-
rpamMmupoBaHa B COOTBETCTBMW C Tabnu-
ueil, yto cooreeTcTeyeT ero pabore ot
BCTpoeHHOro taktoBoro RC-reHepatopa
yactoton 8 Mlu. MNporpammarop noga-
KIMOYAK0T K NOKA3aHHBIM HA CXEME NIUHUAM

[l]fo‘“ R4100 (] VT2
=} FDN337N
MISO o1 R2
mosi D01 ATtiny25-2050 | [/Jm ¥ !
RESET NRESET|MCU| RBO g— R5 100
RB1 [ = VT3
RB2 —l FDN337N
SCK VT1
ot T FDN337N
c2 4— | B 8 DD1
s =—.S1  IT-oo0wkx [4R3 of 88 oy
Tﬂmn <16B 10K 100 ik x 100
[ x1eg ] 1O#
+ K BoB, 4 DD1
Avopbl 1N4148 moxHO 3ameHuTb Ha Crapuumii 6ait Mnagwmii 6aiT
KOS22A unn npyrie UMnynbCHble AN0Ab! C Pa3pag, Cocr. | Paspap | Cocr.
ManbiM BpeMeHEM BOCCTAHOBMEHWUA. RSTDISBL 7y CKDIVE 1
MOXHO NPUMEHUTL W aMoabl ¢ Bapsepom W 3 T 3
LWoTkn 1 pgonycTrmelM 0BpatHbiM Hanps- e 5 S >
*eHnem He medee 40...50 B. OkcugHsblie
koHaeHcaTtopel C2 n C3 — anioMuHuesble, WDTah & SUTO N
C5 n C6 — TanTanosbie, Gonee noaxons- EESAVE 1 CKSELZ f
wwe gna pabotel Ha yactoTe 100 MMy, BODLEVEL2 1 CKSEL2 0
Ina warotoeneHus TpaHcdopmaropa BODLEVEL1 1 CKSEL1 1
T1 wcnone3oeaH EPPUTOBLIA MArHUTO- BODLEVELD 1 CKSELO 0

npoeog, K10x6x4, nssnevyérHoiit s IMNPA
KOMNaKTHON NIOMWHECUEHTHOW namnbi,
O6motku I.1 u 1.2 copepxar no 11 BuTKOB
nposoga M3B-2 awametpom 0,27 mm,
o6moTkm I1.1 1 1.2 — no 39 BuTKOB NPOBO-
na N3ANWO gnamerpom 0,12 MM, Kaxaywo
napy 0BMOTOK HaMaTbIBAKIOT OAHOBPEMEH-
HO B Aga nposoaa. [ockonbky BbIXxogHOE
HanpaxeHwe npeobpazoBatens JOBONLHO
CWMMILHO 3aBUCWUT OT Harpy3Kku, YYCNo BUT-
koB obmoTok 1.1 v 1.2 ykazaHo ¢ Hebonb-
wum 3anacom. ocne M3roToBneHws u
3anycka npeobpasoBatens Heobxogumo
0TMOTAaTb PAaBHOE YMCNO BUTKOB OT KaXa0M
M3 3TUX OBMOTOK 00 NONYHEHWA HYXHOro
HanpaxXeHWa Ha peansHOn Harpyake.

MarHuTonposog Ana TpaHchopmMaTopa
A Bbibupan 13 Tpéx ¢eppuTOoBbIX KONeL
0AWHAKOBOrO pa3mepa, HamoTaB Ha Kax-
noe npobHy oMoty na 20 BUTKOB U 13-
MEpPWB € WMHOYKTMBHOCTL. Betucive no
pesynsTatam M3MepeHUs MarHMTHYIO Npo-
HUUaeMoCTb Kaxaoro (1635, 4879w 2775),
BbIGpan ToT, y KOTOpPOro oHa pasHa 2775.

Yucno BUTKOB NONOBWMHbLI NEPBUHHON
0BmMoTkn Ny paccumnTeiBaloT No hopmyne

Dl
Mherg s,

roe D=0,5 — koadpdpuumeHT 3anonHeHus
UMNynbCoB; U, — HanpsokeHwe nutaHus,
B; F — 4acrtorta cnegoBaHua WMNynsCos,
Iu; B=0,25 — MarH1MTHag WHAYKLUMSA B Mar-
HUTONpoBoae, Tn; S,;Z— nnowank ceveHuns
MarHuTonpoeoga, M-,

0 — 3anporpammupoBaH;
1 — He 3anporpamm1poBaH.

MISQ, MOSI, SCK, RESET v k ucTOMHUKY
HanpsxeHwsa 5 B, nuTaowemy npeobpaszo-
Batens. [pu 3arpyake B MMKPOKOHTPONNEP
nporpammel M koOHOUrypauwm peanctop R2
AomxeH BbiTe OTKNYEH OT uenn +5 B, yto-
661 NpenoTBpaTUTL 3anyck npeobpasoea-
TenA No 3aBepeH NPOrPaMMUPOBaHNA.

Heobxoammo OTMETUTL, H4TO YUCNO, 3a-
nucbIBAEMOE NPOrpamMmMoin B PErncTp
OCR1A MUKPOKOHTPONNEPA, BCENNA [ONX-
HO BbITb B ABa pa3a MeHbLUE YUCNa B peru-
ctpe OCR1C. HapyweHune aToro ycnosms
npueeneT K acMMMeTpUM WMMNYNLCOB,
YNPaensoWmUX TpaHaucTopammn VT2 n VT3,

Mpy nepeBoMm BKMOYEHWW WIrOTOBNEH-
Hblid Npeobpa3osarenb, B KOTOPOM TPaH-
3uctop VT 1 oTcyTCcTBOBanN, a UCTOKWU TPaH-
aucTtopoB VT2 1 VT3 6binv COEAVHEHBI C
o0WKmM NPOBOAOM, HE 3anNyCTUNCH, a Nno-
TpebnaemMblil MM Tok gocTur 2 A. Mockonb-
Ky § NpeasaputenbHo npoeepsin paboTty
npeobpa3osartens Gea TpaHcdhopmaropa,
¢GopMbl BCEX CUMrHanoe Obinv B Nopagke,
nofo3peHve nano Ha HenpaswibHO pac-
CHMTAHHBIA WM HEWUCNPABHbLIN TpaHchop-
martop. Ho Heckonbko pasHbix TpaHcdhop-
Maropos OblM UCNbITAHLI G TEM Xe pe-
3ynsratoM. ToK yaanocs orpaHvyuTs OO0
130 MA MWL BKNKOYEHWEM MNOCNEenoBa-
TENBLHO B LIENbL NUTAHWA OKOHEYHOR CTyne-
HW OBYX PE3UCTOPOB 0BLWKMM CONPOTUBNE-
Huem 2,5 Om. ECcTecTBEHHO, 3TO He Nyyluee

pelweHne Npobnemsl, TaK Kak Nony41Ts Bbi-
cokuin KM/ npeobpasoearens He yaanoch.

Nnwe oTkNoHeHWE BLINPAMUTENS OT
BTOPWYHbIX 0BMOTOK TpaHcdopmartopa,
nocne KOTOPOro TOK XON0CTOro xoaa npe-
obpasoeatens ynan go 20 mA, nomorno
BBIICHWUTbL UCTUHHYIO NPUYKHY ero Hepabo-
TocnocoGHOCTM — 3anyck NMPOWCXoamn B
PEXMME KOPOTKOrQ 3aMbliKaHWA BTOPUY-
HblX 0OMOTOK pa3psxeHHbIMKU CrNaxuBalo-
WKMKM KOHOeHCaTopaMmu BeINpaAMUTENA.
MockonbKky NONLITKK PeELWKnTL 3Ty npobne-
My nporpaMmHbiM crnocobom ycnexa He
umenu, B npeobpasosatens 6sin pobasnex
y3€Nn NMNaBHOrQ 3anycka, a orpaHuymsa-
HOLLIME NYCKOBOM TOK PE3MCTOPLI YAANEHbI.

B npouecce HanaxueaHus npeobpa-
30BaTeNA HACNO BUTKOB NONOBUH BTOPUY-
HoW 06MOTKW TpaHcgopmartopa T1 Beino
ymeHblwedo oo 33. MNocne atoro npu Ha-
NPSXeHWn nNuTaHua 5 B Hanpsxedue Ha
NAKCOBOM M MWHYCOBOM BbIXOOAx W3me-
HaeTca oT 16,4 B no 14,3 B npwn usmene-
HWK TOKA Harpys3ku no oboum BbIxogam ot
15 mA po 50 mA. KNJ npeobpasoeartens
npw 3TOM  HaxogwuTca B npegenax
79...81 %. C narpy3koit 1000 Om TONBKO
HAa OOHOM BbIXOOE HanpsXeHwe Ha HEM
pasHo 15,3 B, a Ha BbIxo4e, OCTaBNEHHOM
6e3 Harpyakm, — 15,8 B.

Ecnn Tpebyetca Bonee crabunbHoe Bbl-
XOOHOE HanpsAXeHve, TO YACTO BUTKOB BTO-
PU4HON 0BMOTKIW TpaHCHOpMaTOpPa MOXHO
ocTaBuTe 6e3 W3MeHeHWd, a Harpyaky
NOAKMOYUTE K BbIXOAAM BbINPAMUTENEN
yepes nuHelHsle cTabunuaaropsl Hanps-
xeHusa. Mpu atom obwwmin KNO npeobpa-
30BaTENA, ECTECTBEHHO, YMEHLLLWUTCS.

OnucaHHbil npeobpasoBarens MOXHO
cobpatb Ha OTAENLHOW NNaTe UK NoOMec-
TUTk €r0 Ha nnaTe NMTaemoro ycTponcTea.

MMporpamMma MUKDOKOHT
anpecy ftp://fip.
radio.ru/pub/2017/10/dc-dc.zip Ha natuem
FTP-cepsepe

Or pegakuynm

ponnepa WMeerca o

Beicbinaem no4utoit pagmoHabopsl,
paguogetann. Karanor 6ecnnatHbia.
KoneepT ¢ ofpaTHbiM agpecom obaza-
TENeH.

E-mail: gsa6363@mail.ru

el m.w. T

* * *

JANCTaHUMOHHBIE KYPCbl 0By4YeHus
ApPOrpaMMHUpPOBaHMID MWKPOKOHTPON-
nepos STM32, AVR, Arduino, PIC, STM8.

3aHATUA NPOBOAATCH NO 3NEKTPOH-
HOW NOYTE MK C NOMOLLLIO NPOrpam-
mbl Skype. O6yyeHne moxeTt ObiTb
HanpaeneHo Ha pelleHue CTosLWER
nepeg saMu 3agayu.

www.electroniclab.ru/courses.htm

T.+7-912-619-5167

* * &

HOBbIE HABOPbI
Ha POCCUACKOM pbiHKe!
Cesiwe 200 monenei!
Bna noma, 6usHeca u opuca.
8-495-545-92-41
WWW.RADIO-KIT.RU



YCcTpOMNCTBO pe3epBHOro
NMUTaHUSNA

A. r'YCEB, r. Mypom Bnagumupckoi obn.

310 npocroe ycTpoicTBO NpeBpauwaer B 6ecnepeboiiHbiii 06bI14-
HbIA CEeTEeBOW MCTOYHHK MUTAHWUS C BbIXOAHBIM HanpsxeHnem 12 B.
OHO aBTOMaTu4Yeckn nepeknovyaeT Harpy3ky 6noka Ha nuraHwe or
aKKymMynaTopHo#i GaTapen npu nponagaHuu cCeTeBoro HanpPsXXeHus n
o6partHo npu ero nossneHun. Kpome Toro, OHO Bcerga nogaepxuea-
eT aKKyMyJ/ATOPHYIO 6aTapelo 3apaXeHHoM, a Takxe 3awuujaer eé
o1 rny6okoi paspsagKu.

xema ycTpoicTtea waobpaxedHa Ha 3Ty "npwbasBky” kK TOKy, nortpebnsemomy
puc. 1. Ero konogky XT1 coenguHsiloT  Harpyskou.
C BbLIXOOOM PE3EPBMPYEMOro CETEBOro
6noka NUTaHWs NapannensHo Harpyake c

cobniofeHeM NONAPHOCTW. Pe3epeHyio % Ve 42(:;’@0;0 g

akkyMynaTopHyio Hatapeio nogkno4aloT k- B xpq  FUT B K11 xT2 8

konooke XT2. Ecnw eé wanpaxeHwe He T 2A '{m 3 18

meHee 10,5 B (410 cootseTcTeyer npe- = — 25 3

AenbHO OONYCTUMON paspsagke), To ydac- 3 R2 10 &

TOK KaToA—aHof NapannensHoro crabu- £ ey £

nu3atopa Hanpsixexna DA1 GyaeT oTkpeIT.  £|~°7] %

Moatomy nNpv  BKAKOYEHHOM CETEBOM g 7 =

WCTOYHWUKE NNTaHWA N MCNPABHOW NNABKOW & ®

sctaske FU1 pene K1 cpabotaeTr v ero = ” HL1 BL-L513PGD &

KoHTakTbl K1.1 3aMKHYT Lienb nogsapaakn SZ‘JNSEQ‘IB R124 % g

GaTapeun 4epes peauctopsl R2 1 R3. MNpwu

Takom cnocobe 3apRokuM HanpaxeHwe L, VD3

6aTapeun HUKOTOA He NpEeBLICWT Hanmpsxe- [ SB1 Y IN5E22  HL2

HWA WMCTOYHWMKA nuTaHuA. OgHaKo 4Yem BL-L513LRD 1Rs*

HWXe nocnefHee, TeM MeHblwum Gynet A1k

3anac 3Hepruv B akkymynsatopHow 6ata- Y8 vo2 [400 K1

pee. N5B18 R4 24K A
ConpoTtuenenue pesuctopoe R2 u R3 =~ K

BbIBpaHo Takum, 4TO MPW HanpsXeHWK +

WCTOYHMKA, PABHOM HANPAXEHWIO ron- tJ_ c1 i

HOCTbID 3apsxeHHon GaTtapen (13,8...14 B 1 MK * Zg TLa3tALe 4| R7

[NS PacnNpOCTPaHEHHLIX FEPMETUHHBIX 168 | /115 %

CBMHLIOBO-KMCNOTHLIX BaTtapei), HauYanb- £3.582

HbliA TOK 3apaaky paspsxeHHon ao 10,5 B
Gatapen He npesbicut 0,7 A. UCTOMHMK  plLo q
nuTaHua aonked ObiTb cnocobeH oTaaThb

o 80 |

38

1 Ecnu Hanpsxe-
HWE Ha BbIXOOEe ce-
TEBOro WCTO4YHMKA

O R7 c1 sB1 VD1 O NUTaHWA CTaNno HK1-
“*q;; °IH'° HL2 Qzﬂl; ¢ e HanpsxeHuns 6a-

-0 [::| - 9% HL1%~ Tapew unv OH BO-
XT2 RS Ij.ﬂ [Z}R,, & BCE OTKNIO4MNCH,
+0 35 < o= Harpyska nepei-
5—0~—-—0°--| O 20 XT1 0BT Ha NUTaHue oT
R3 R2 o3 s Batapen. Tok Ha-

! Wi Oi vD3 R1 rPy3kM  noTe4ér

| . FU1 yepea 3aMKHyT;l19
KOHTaKThl pene K1,

Ore._ o | O c6opky AMOnoB

WoTtkun VD4 1 nnae-
Puc. 2 Kyio sctasky FU1.

Ans 3awmtel Barapeu ot rnybokoi pas-
PAOKW NPeaycMoTpeH y3en koHTpons eé
HanpRXeHWs, COCTORLWMIA 13 napannens-
Horo crtabununsatopa HanpsxeHua DA1,
CNyXallero NoporoBeiM YCTPOWCTBOM, W
penutens HanpsxeHus R5R6R7. Mpw Ha-
NPsXEeHWW Mexay aHoooM W ynpaensio-
wum anexkTpooom crtabwunusatopa DA1
meHee 2,5 B, T. e. HanpaxeHwn GaTapew
Huxe 10,5 B, yyacTok katog—aHop, cta-
6unuasaTopa 3akpoeTca W TOK 4Yepe3d 06-
MOTKY pene K1 npekpatnrtca. PasoMkHys-
wueca KoHTakTel K1.1 otknouar ot Bara-
PEW Harpy3ky.

Mockonbky YCTPOWCTBO npegHasHaqe-
HO ANA NUTaHWA HArpy3ku, KOTOpPas AOMxX-
Ha paboTaTb HEenpepbiBHO, aBToMaruye-
CKOE OTK/IIOYEHWE akKyMmynaTopHoit Gara-
pen A0 e8 NONHOW paspaaky He npeny-
cmoTpeHo. Moatomy nocne OTKNKOHEHWN
HE TONbKO CETEeBOro NUTaHWA, HO W Ha-
rpy3ku Barapen NpoAoCMXMT paspaxaTkcs
TOKOM, TekyLMmM 4epes o0bmoTky pene K1,
B Takoi cuTyaunm pekoMeHayeTCcA OTKNIo-
4yuTb OT ycrTpoicTea w Datapew. Ecnm
GW3NYeCKM OTKNOYATL € 0T Konogku XT2
HEynobHO, MOXHO BBECTW B YCTPOWCTBO
KHONky SB2, nokasaHHyto Ha cxeme puc. 1
WTPUXOBBIMKM ANHUAMMK. KpaTKOBpeMeH-
HOE HaxaTtue Ha He€ NPUBELET K 3aKpbiBa-
HWIO y4acTKa KaToa—aHog ctabunuaaropa
DA1 »n pa3smbikaHuio KoHTakToB K1.1.
EnvHCTBEHHBIM NoTpebuTenem Toka OT
Barapen OCTaHeTCA OEeNUTeNnb Hanpaxe-
Hus R5R6R7.

ECJ‘M CETEBON WMCTOYHWUK NMUTAHMA OT-
CYTCTBYET, a Harpyaky Heobxogumo 3anu-
TaTb OT aKKyMynaTOpHOW Bartapeu, He-
006x0AMMO NOAKNIOYNTE €€ (Harpyaky) K
konogke XT1 W KPaTKOBPEMEHHO HaXaTb
Ha kHonky SB1. Pene K1 cpabotaeTt u
OCTAHETCH B TAKOM COCTOSHMW UM NOCne
OTNyCKaHWa KHONKW, Noka GaTapes He pas-
paauTcs 0o Hanpsaxedwsa 10,5 B, unn xe
He GypeT Haxara kHonka SB2.

Ouwopn VD1 HyxeH Ans 3aWMTsl OT Cry-
4aiiHOro HaxaTwua Ha kKHonky SB1 npwu
Hanuumu Ha konogke XT1 HanpaXeHus

CeTeBoro WCToYHuka nutaHua. Ouwop VD2
YCTPaHAET BCMMNECKN HANPSXEHWA CaMO-
WHOYKUKMK Ha oBmoTke pene K1, Ouon VD3
npegoxpaHseT gnon VD1 1 HaxaTyo KHOn-
Ky SB1 OT npoTekaHua yepes HWx ToKa
Harpyskun. Ceetoamnon HL1 curHannanpyer
0 TOM, HTO Ha Harpy3ky NocTynaeTt Hanps-
EHWE OT CETEBOro MCTOYHWMKA MW aKKy-
MmynaTopHoit Batapeu. Csetoguog HL2
BKMIOYEH, KOrAa HanpsxeHwe akkymyns-
TopHOo Batapen Bonewe 10,5 B,

YepTéx nevaTtHOM nNnartsl yCTponcTea n
pasmeleHna getanen Ha Hel NokKasaH Ha
puc. 2. ns nnaekoi scraekn FU1 Ha nna-
Te yctaHoeBneH pgepxartens FH-102C.
Kronka SB1 — taktosas DTS-32. KoHTakT-
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Hbie konoaku XT1 1 XT2 — 301-021-12 C,
HO MOTYT BbITb NPMMEHEHBI U APYrue C twa-
rOM KOHTAKTOB 5 MM 1 A0NYCTUMBIM TOKOM
He MeHee NoTpebnAEMOro Harpy3kon.

C6Hopky amonos LLoTtkn 42CTQO30 Mox-
HO 3ameHuTb Ha VS-40CTQO45PBF wnnm
aHanoruyHyn. Heobxoammo y4nTeiBaTh, 4TO
AONYCTUMBIA TOK Hepe3 e€ OMoAbl AOMXKEH
ObiTb B HECKONLKO pa3 Bonblue, 4em TOK
cpabarbiBaHnA nnaekoil ecrtaeku FU1.
BmecTo cBeToAMO[0Bs, THNbl KOTOPbIX yKa-
3aHbl Ha CXeme, JONYCKAeTCA YCTaHOBUTh
OPYrve NoaXoAALEero LiBETa CBEYEHUA,

Pene K1 — SRD-12VDC-SL-C unw ppy-
roe ¢ KOHTakTamu, AOCTAaTO4HO MOLLHbIMUK
N5 KOMMYTaLMK Harpy3Kuy, C KOTOPOIA Npea-
nonaraeTcsd 3KCNNyaTMpoBaTh YCTROWCTBO.
HomuHaneHoe pabodee HanpsixeHwe 06-
MOTKW pene nonkHo 6eite 12 B, a e€ conpo-
TUBNEHWE KaK MOXHO Donblue, YTO CHU3WT
TOK, NoTpebnsemblil 0T aKKyMYNAaTOPHOR
6aTapen B OTCYTCTBME CETEBOr0 NUTaHWA.

BHewHWih Bua yCTPONCTBA NOKa3daH Ha
puc. 3. Ero HanaxuBaHwe CBOOMWTCH K
YCTAHOBKE HYXHOrO HanpsxXeHWs OTKIO-
YeHWA akkymynaTopHoi Barapew nonbop-
koW peancropa RS.

XUT NPOOAN! Npubop ans Tec-
TUPOBAHWA 3NEKTPOHHBIX KOMMNOHEH-
TOB (TPAH3WCTOPLI, AWOAbl, TUPUCTO-
pbl, KOHOEHCATOPbI, PE3VCTOPbI, WH-
ayktmeHocTv u ap.) "TPAH3UCTOP
TECTEP-M2" — 2550 py6.

— HaGop petaneid kopnyca
TpanaucTop Tectepa-M2 — 525 pyb.

— XWT! Nnarta vacTtoTomepa
FC1100 ot 1Tu po 1100 Mly (co-
6paHHan W HacTpoeHHas), 2 Bxopa:
0..50 My u 1...1100 Mly, perynu-
POBKA YPOBHS, LBETHOW WHAWKATOP,
BCTPOEHHbI TECTEP KBapUEBbIX Pe3o-
HaTtopoB 1...25 Mly, opHoBpemeHHoe
uamepeHwe 2-x yactor — 2550 py®.

— Habop pervanei kopnyca 4acTo-
Tomepa FC1100 — 525 py6.

— Yanel, Mmogynu 1 nnats! Arduino —
BCEerga B Hanu4mm!

3BOHUTE! 3AKA3bIBAWNTE!
Mo nomepy 8 (916) 029-9019
¢ 9-30 go 18-00 MSK,

no e-mail: zakaz@dessy.ru

wnu Ha cainTe www.dessy.ru

* * *

ICdarom.ru — paguonioouTenam
u pazpaborumkam!

Mporpammartopsl: "ORANGE-5",
"ORANGE-4", "Omega”.

USB-ocumnnorpadsl:
"PV6501A", "PVE502A", "PVB5S03A",

"PVB521" 1 ux moandukaumun,
Apnantepel 1 NPorpamMmMHbie MO-

aynm,

a TaKxe [OEeCATKM ThICA4Y paguo-
petanein co cknana.

Bcerpa B Hanuuuu no npuenexa-
TENbHbIM LieHamMm.

Hocraeka no Poccun.

www.|Cdarom.ru

8(985) 924-34-35

8(495) 781-59-24

info@icdarom.ru

JlTabopaTOpHbIN OJIOK NUTaHUA

Ha Arduino
0. KOJIbYYPUH, r. Hwkuas Typa

CBepanoBcKow 06.

3roT 6510k NpegHa3HaYeH 48 gomaluHen naboparopumn pagmonio-
6utens. Ero BoIxo4HOE HanpsaxXeHWe MOXHO perynuposars ot 0,5 go
15,5 B. UmeeTcH 3al4MTa OT 3aMbIKaHUs BbIXOAa W1 NPEBbILLEHNS

A4OoNYyCTUMOro ToKka Harpy3ku. Mopor eé cpaﬁaruaanuﬂ MOMXHO U3mMe -~

HaTe o1 0,2 go 2 A. MHcpopmayna 06 ycTaHOBNI@HHbIX HANPAXEHUN,

TOKe Harpy3ku v 3agaHHom nopore

cpabarbiBaHNss TOKOBOW 3aLMNTbl

BbIBOANTCA Ha akpaH XKW ot corosoro tene¢gona Nokia 5110.

NOK BKNMOYAaWT WM BbIKNKOYAKOT Haxa-

TUAMW HA COOTBETCTBYIOLLME KHOMKW.
TpeTbst KHOMKa OAET BO3MOXHOCTb Bpe-
MEHHO OTKAIOHUTL W BHOBb BKAKOYUTH
HanpsxeHue Ha Boixone Bnoka. C eé xe
MoOMOLBI0 BOCCTaHasNMearT paboTocno-
cobHocTb Bnoka nocne cpabatbiBaHUA
TOKOBOW 3awmTtbl. Mpu npocTtoe 6e3 Ha-
rpy3ku 6onee 5 MuH GNOK OTKNIOYAETCH OT
CEeTW aBTOMAaTUYECKM.

Cxema Bnoka nutaHus naobpaxeHa Ha
puc. 1. Haxartue Ha kHonky SB3 noaknio-
yaet obmoTtky | TpaHcgopmatopa T1 K
cetn ~230 B. bnok HauynHaeT paboTars, 1
npexnae BCero, NporpaMmma MWKPOKOHT-
ponnepa ycTaHasnuBaeT BbICOKWIA Noru-
YEeCckWiA YPOBEHb HanpsXeHWs Ha BbIXOAE
D1 mogyna Arduino Nano, o6o3HaqeHHOro
Ha cxeme Al. 3TUM OTKpbLIBAETCA TpaH-
3uctop VT1, pene K1 cpabaTthiBaet m
3aMKHYBLUIMMWCA KoHTakTamu K1.1 wyH-
TUpyeT kHonky SB3, koTtopyi Tenepb
MOXHO OTNYCTUT.

Ha skpane XKW Havano pabotsl Bnoka
OTMEe4YaeTCA 3acTaBKOW B BMAE OBYX Bpa-
waLmuxca 3yb4arsix Konec (puc. 2), Ko-
Topaa cMmeHaeTcs uHdopmaumel o eep-
cuKn nporpammsl (puc. 3). 3arem nose-
NAETCA OCHOBHOE u3obpaxeHune (puc. 4)
CO 3HAYEHWAMW BbIXOAHOMO HaNPsKEHUA,
TOKa HarpyakW, OTAaBaemoil B Harpysky
MOLLHOCTM (NpOrpamMmma Bol4MCNAEeT eé Kak
npou3seneHue Nepesix AByX NapameTpoB)
W YCTAHOBNEHHOrO TOKa cpabaTtsiBaHWsA
33N THI.

Puc. 2
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Mpu HaxaTM Ha kHONKY SB1 Hu3kwia
ypoBeHb Ha Bxone DO moayna Al npueo-
OWT K TOMY, 470 NporpammMa BbiBOAWT Ha
3KpaH npowansHoe coobuleHne (puc. 5)
W yCTaHaBNMBAET HW3KMIA YPOBEHb Ha
Beixoge D1 moayns Al. TpaHawcTop VT1
3akpbiBaeTcH, pene K1 pa3mblkaeT KOH-
TakThl M ATUM OTKKOHaeT 610K OT CeTH.

Ctabunuaatop BbIXOAHOTO Hanpsxe-
Hus cobpaH Ha OY DA1.2 1 tpaH3wucTope
VT2. KoaddrumeHT nponopumuoHansHo-
CTK Mexay YCTAaHOBNEHHLIM NEPeMEeHHbIM
peancTopomM R15 3apaowmm HanpaxeHn-
€M Ha HewHBepTupylowem Bxoae OY
DA1.2 1 BuIXOAHLIM HanpsxeHrem ctabu-
nu3atopa paseH R19/R18+1 (3,2 npu yka-
38HHbLIX HA CXEME HOMWHANAax Pe3ncTopoB
R18 n R19). 3tn peaucTtopsl 0bpasyoT
OENUTENb BbIXOAHOIO HaNPsXeHWs, 4acTb
KOTOPOro MOCTYNaeT I8 M3MEPEeHWs Ha
aHanoroewiiA Bxoa A6 moayna Al. 3apa-
owee HanpsxXeHWwe nony4YeHo w13 BoiBe-
AEHHOro Ha esieon D6 moayns A1 obpaa-
LOBOr0 HANPAXEHWA BCTPOEHHOMO B 3TOT
moayns ALLM, KOTOpOe MOXHO BKNOHWUTH
WNK BbIKMIOYNTE NPOrPamMmMHQO.

Buison D2 moayna A1 ckoHdurypupo-
BaH NPOrpaMMoii Kak BXOA 3anpocoe eé
BHelWHero npepsiBaHusa. Ecnn  Tok

Power Box !

ver 1,8,2 0K.

Puc. 3

2.91
1.82
6.88

2.88

UndUa
IncA?
Prncla

Ik<A2

Puc. 4

HArpy3kn NpPEeBbICWT 3aAaHHbIA NOpOor,
HaNpsXeHWe Ha WHBEPTMPYIOWEM BXoae
xomnapatopa DA2 ctaHeT Gonblie, yem
Ha HenHBEpTUpPYOLWEM. BeixoaHoW TpaH-
3UCTOP KOMNapaTopa OTKPOeTcH W 3a-
wyHTKpyet peauctopsl R9 n R15 uenm
PErynMpoBKW BbIXOAHOIO HANpPAXeHW:
Bnoka, koTopoe cTaHeTr HynessMm. Of-
HOBPEMEHHO HW3KWIA YPOBEHb MOCTYNUT
Ha BX0pA, 3anpoca npepsiBaHuA nporpam-
mel D2. MNpoueaypa 06paboTkm npepeiBa-
HWA BbIAEPXKWT naydy npubananTensHo
50 mc, a 3aTem, ecnv neperpyska He npe-
KpaTunacb, BblKN4MT 00pasuoBoe Ha-
npsxeHne Ha Boixoae D6. B peaynbrate
BbIXOAHOE HanpsxeHwe Bnoka ocTaHeTcs
paBHbLIM HYNKD W NOCNEe NpekpauweHns
neperpysku. [laysa Heobxogwma aAns
npefoTeBpauweHna aBapuitHbix cpabatsbi-
BAHWIA 3aWMTHI NP NOAKMIOYEHUK K BNoKy
Harpyskuw c koHaeHcaTopamu 00nbWOR
émkocTn. Curnanom cpabarteisaHns 3a-
WWUTBl CAyXuT wn3obpaxeHwe NafoHK
(puc. 6) Ha akpaHe XKKW. YTobbl BEpHYTH
6nok B pabo4mil pexmnm, HYXKHO HaXaTb Ha
kHonNKy SB2.

Bo Bpema HopmansHoi paboTel Gnoka
NUTaHWA HaxaTue Ha kHonky SB2 sbiknio-
yaeT 06pa3LoBOe HAaNPAXEHWE HA BbiXxOae
D6 moayna A2, B peaynbTaTte Yero Hanpsa-
KEeHWe Ha Bbixoge Bnoka nagaer npakTu-
yecku A0 Hyna. CurHanmavpys ob atom,
u3obpaxexne Ha akpaHe XKW HG1 craneT
HeraTueHbiM. [loBTOpHOE HaxaTwe Ha
kHoNky SB2 sepHET Gnok B npexHee co-
CTORHWE.

K aHanorosomy Bxogy A7 moayna Al
NOAKMOYEH OBUXOK NEpeMeHHoro pesuc-
Topa R2, KOTOpbiM perynupywT nopor
cpabaTkiBaHMA TOKOBOA 3awmTel Gnoka.
NopBupas pesuctop R1, yctaHasnmeawT
MWHMMAaNLHOE 3Ha4YeHWe 3Toro nopora.

Beoieoa D9 ckoHdurypupoBaH npo-
rpaMMoii MUKPOKOHTPOMNEPA KaK BbIXOS,
wmnynscoe ¢ WWM. B moayne Arduino
Nano 4actoTa NOBTOPEHUA 3TUX MMNYIb-
COB NO ymonyaHui — okono 490 Mu. Ana
YOOBNETBOPUTENLHOIO CrAaXWBAHUA WM-
NynLCOB, CAEAYIOWMWX C TaKOW HW3KOWN
4acTOTOW, W BblAENEHWA WX MOCTOAHHOW
cocTasnaower notpeboeancs Bkl cnuw-
KOM CnoxHbii dunetp. MNockoneky B cpene
paapaboTku nporpamm Arduino IDE craH-
AapTHaa dyHKUMA ONA M3MEHEHWS 3TORN
4acTOTbl OTCYTCTBYET, OHA ObiNa Noebiwe-

#4xGOODEBYE ®#+%

Puc. 5

S

Puc. 6

Ha Ao 3900 My NPAMBIM M3MEHEHWEM KOH-
CTaHTbl B COOTBETCTBYIOWEM Perucrpe
MUKDOKOHTpONNepa:

TCCR1B = TCCR1B & 0b11111000 | O0x02;

BpauieHune pyykn nepemeHHoro peaunc-
Topa R2 uameHneT koaddUUMEHT 3anonHe-
HWA MMMNYNLCOB Ha Bwixoge D9. dunetp
R3C1 Buigensietr U3 MMNyNbLCHOW NOcneao-
BaTENLHOCTY NOCTOAHHYID COCTaB/AIOLLYHO,
KOTOpas NOCTYNAeT Ha HEMHBEPTUPYIOLLMIA
BXOA, Komnaparopa Hanpsaxenws DAZ2 wn
3anaét nopor ero cpabaTeiBanuns. Ha
WHBEPTUPYIOLWKMIA BXOA, KOMMNaparopa no-
cTynaeTt ¢ Aativka Toka (peawctopa R20)
yepes ycunurens Ha QY DA1.1 ¢ koad-
GULMEHTOM yeuneHns 25 NponopumnoHant-
HOE TOKY Harpysku Bnoka HanpsixeHue.

MNeyaTHas nnata ans atoro Gnoka nvTa-
HWA He paspabateiBanack. Bcé cobpado
Ha ABYX MakeTHbIX nnaTtax pasmepamu
50x75 mM. Ha 0aHOM M3 HUX YCTAHOBNEH
XKW HG1 ¢ peaucropammn R10—R14, Ha
APYroi — BCE OCTaNbHOE, 3a MCKAIOYEHN-
em TpaHaucTopa VT2 ¢ TennooTBoaoM W
TpaHchopmatopa T1.

TpaHcdopmaTtop ponkeH ObiTb MOLL-
HOCTbIO He meHee 36 B-A 1 ¢ HanpaxeHn-
eM Ha BTopumyHOK oBbmoTke okono 18 B.
KonTakTe! pene K1 gonkHsl 6biTe paccym-
TaHbl HA KOMMYTauWio NEPEMEHHOro Ha-
npsxkenns He medee 250 B. Ecnu Homu-
HanbHoe pabodee HanpaxeHue o0BMOTKWM
pene MeHblUe BbINPAMIEHHOrO AMOAHBLIM
mocTom VD1, M3AUILEK HYXHO MOracuTs,
BKNIOYNB MNOcneaoBaTensHo ¢ 06MOTKOW
pene pesuctop R, NOKasaHHbIA Ha
cxeme puc. 1 WTPUXOBOW NUHWEN,

K cTaThe NpunoxeHbl ABE KOMMbIOTED-
Hble nporpaMmmel, obrervawowme noaro-
TOBKY M306paxeHuid ons BelIBOAA HA rpa-
duyeckmin XKKWU. NcxogHsble aaHHble ons
HWX — LBETHLIE WK MOHOXPOMaTUYECKne
naobpaxeHus B popmarax *.BMP, *.JPG,
*PNG, *.TGA wmm *TIFF. Nporpamma
GLCDB84X48 Converter yknagpiBaet 3To
n3obpaxeHne B pasmepbl 84x48 nkc u
npeobpasyeT ero 8 GuToBbLIH hopmart. OHa
BbIAAET pesynsTaT B BMAE TEKCTOBOMO
dalina Ha f3bike C, npurogHoro Ans
BK/IIOYEHWA B NPOrpaMmy MWKPOKOHTPOR-
nepa, 1 NOMeWaeT ero Nog UMeHeMm grap-
hics.c Ha pabo4yuid cTOon KOMNLIOTEPA.
MNporpamma OLED_LCD 128X64 12C con-
vertimage paboTaeTt aHanoru4Ho, Ho op-
mupyet dann gna 3arpyskn B rpadude-
CKMIA gucnnei ¢ pasmepamm akpaHa
128x64 nkc u nnTepdeicom 1°C.

Or pegaxymn. [Tporpamma

Arduino, 6ROIMOTEKH K HE

JUTH MOV
W NPOrpaMMesl 1A
fitp:/

ftp.radio.ru/pub/2017/10/bp1.zip Ha Ha

wiem FTP-cepaepe

KOMNLIOTEPA WMEKTCA No agpecy

ICdarom.ru —
MHTEpPHEeT-Mara3smH—cKknag
npeanaraer No OTAUYHBIM LleHaM:
MWUKPOCXEMbl;
TPaH3UCTOPLI;
Anoasl;
PE3NCTOPHI;
KOHAEHCaTOoPbI;
MakeTHbIEe NNaTsl;
aHTeHHbl, GSM-mopnynu;
kopnyca P3A;
pas3bEMBI;
TepMOycaaky,
marepuans! 4R nanku
¢ noctaekon no Poccun.
www.ICdarom.ru
8(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru

* * *

CBETOAWMOLHBLIE NAMIMbI, CBE-
TUNbHWKKM U BCE TAKOE...
www.new-technik.ru

* * *

B nomous paguoniobutenio:

PagwoanemeHTsl, paavoHabopsl,
KOpNyChbl, Marepuans ¥ nNp. — Hano-
HEHHBIM MNATEXOM.

426072, r. MxeBck, a/a 1333.

WM 3uHHatoe P K.

Ten. 8-912-443-11-24,

rtc-prometej@yandex.ru
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PAOWO Ne 10, 2017

3apsaHoe YCTPOUCTBO
ONSA WwypynoBépTa
B. BAPAHOB, r. Cankr-lMeTtepbypr

ocne rofa akcnayartaumm eémkocTb
Ni-Cd Barapeit akkyMynAaTOPOB ABYX
WYPYNOBEPTOR PE3KO YMEeHbLWNach, a
wTaTHoe 3apsaHoe ycrtpoicteo (3Y) He
BblAEPXano 3KCNepyMEeHTOB camMopaesn-
TeNbHLIX Aa4HbIX 3NEKTPUKOB (HanpRXe-
Hue ceTu konebanock B WHTEpBane
165...270 B). Boobuwe-To, wratHoe 3Y u
npK HOPManLHOM HanpsHXeHun Beno ceba
HE COBCEM afieKBaTHO, CWNbHO pasorpe-
Banock, a OKOH4aHWe Npouecca 3apsaKn
YCTAHOBUTL ObiNO HEBO3MOXHO.
BoccraHoBneHve nNOTEpsABWINX EM-
KOCTb akKymynaTopHbeix HGatapeit (10 wr.
Ni-Cd akkymMynsTOpPOB) # Npou3BEén no
meTtoamke [1]. B peaynstate ogHa Hara-

C1 1 mKex

kocTe — 9800 mA-4). Ona 3apagkn aTux
pasHbix HaTapei 6bINo M3roTOBNEHO KOM-
BuHupoeaHHoe 3Y, cxema KOTOpOoro noka-
3aHa Ha pme. 1.

Tox 3apaaku onpegensieT cyMmmapHas
émMkocTe koHaeHcatopos C1 n C2 u co-
ctaenaet okono 120 mA. CobereeHHoe
notpebnexne ycTpoincTea — okono 10 mA.
3Y ponyckaeTt 3Had4uTensHble konebaHua
HaNPSKEHWA NMTaHWA, 8 PEXUM KOPOTKO-
ro 3aMblKaHWA B UENW Harpysku emy He
cTpalweH. NMepemeHHbI ToK BeiNpAMAReT
avoaHsblin moct VD1. MNoporosoe Hanps-
XeHWe, [O KOToporo 3apsxaetcA bata-
pes, ycTaHaBNMBAKOT NOACTPOEYHLIMK pe-
anctopamm RI (Ni-Cd) wnmk R11 (Li-lon).

Mpy [OCTUXEHMWM NOPOroBOFC HANPAXE-
HMA TOK Yepea napannenbHeli ctabunuaa-
TOP HanpsxeHwa Ha Mukpocxeme DAT1
(koTOpLIA paboTaeT kak komnaparop)
PEe3KO YBENWYMBAETCH, NO3TOMY NOCNEN0-
BaTeNLHO OTKPLIBAIOTCS TPAH3UCTOPLI VT2
n VT1. B pesynetate TOK 3apafkK nporte-
KaeT 4epe3 TpaHauctop VT1 n Hanpsxe-
HWE Ha HEM yMeHbluaeTcs. B pesynerare
ceetogmon HL1 racHer, a pwon VD2
3akpblBaeTcA, He gasan Datapee pasps-
xaTbcs. Lens VD3R7 obecne4unsaeT ruc-
TEPEe3NC MNepexkniYeHna komnaparopa
(npumepHo 1,8 B), Tak kak nocne OTKNO-
YEHWS 3apAAHOrO TOKa NPOUCXOOMT CHU-
KEHWe Hanpaxenws Ha Darapee. [Mpwm
eknodeHun 3Y 6e3 noaknoyeHHon Hara-
pewn ceetonuon HL1 kpaTkoBpeMeHHO
BCMbIXMBaET (4acToTa BCMbIWEK onpege-
nReTcs EMKocTblo koHaeHcatopa C3).
MopoGHaa kaptuHa Habniopaerca v npu
NOAKNIOYEHUIM HEVCNPABHOMO aKKYMYNATO-
pa ¢ 06pLIBOM LEMK UKW Manoi EMKOCTHIO.
BONLIWHCTBO 3N1EMEHTOB CMOHTUPO-
BaHbl Ha ne4yaTHoOW nnate w3
$ONLrMPOBAHHOI0 CTEKIOTEKCTO-

RKI  $—F—

XP1 MF72-5D9

~2308B

=

T RK2
MF72-5D8

DA1 3

4
TL431cLp | & X358

c3 -
330 MKk x

11+

nuMTa, 4epTeéx. KOTOPOW nokaszad
Ha puc. 2. [lpUMeHeHbl nocTo-
AHHbIG pe3ucTtop R1 MIT, C2-23,
OCTanbHble — ONA NOBEPXHOCTHO~
ro moHTaxa Tunopasmepa 1206,
koHpeHcaTopsl C1, C2 wcnone-
30BaHbl M3 KoMneioTepHoro WBIM,
MOXHO NMPUMEHWTE aHaNOr4yHbIE,
pacc4uTaHHbie ana paboTtel Ha
nepemMeHHoMm Toke. OkCUaHbIA
koHaeHcatop C3 — MMNOPTHBLIA
wnn K50-6, K50-35. Tpanawuctop
IRFZ24N MOXHO 3aMmeHWTL TpaH-
aucropom IRFZ34N, IRFZ44N.
Tepmopeauctopel RK1, RK2 mox-
- HO 3aMeHWTL OOHUM COMpPOoTUBNE-

K akkymynsaTopHon baTapee

Puc. 1

74

Huem 10...30 OM, ouoaHbIA MOCT
2W10 mMOXHO 3aMEeHWTL MOCTOM
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Puc. 2

pen ctana paboTaTh YA0BNETBOPUTENLHO,
BTOPOA 3TO HE MNOMOIMO, NO3TOMY OHa
6bina 3ameHeHa YeTbipbma Li-lon akkymy-
natopamu (Tunopasmep — 18650, ém-

L& RM R9

R1 RKJ%
¢t e
o

K XP1

v R'% HL1
T 6]

Moka BaTtapes He 3apsxeHa, TOK 3apaaku
npotekaer 4epes anoa VD2, TpaHancTopsl
VT1 1 VT2 3akpoeitel. CeBeToamoa HL1 cee-
TIT, curHanuavpys ob aTtoMm npouecce.

DB107 wnu vetbipsma anonamu 1N4007.
Takumm xe OMoaamm MOXHO 3aMEHNTL AMO-
As SMA4007 u KO513A. CeeToanon MOXeT
ObITh MANOMOLLHEIM MNODOro CBE4EHWA.



Mnaty pasmewatnT Ha AHe nnacTmac-
COBOro Kopnyca noaxoAswero pasmepa,
Ha ero BepxXHEen KpbIlLKe cAEenaHo oTeBep-
cTMe ans ceeToAanoda, Ha DOKOBbIX —
OTBEPCTUA ANA Nepeknioyarens, CeTeporo
npoBoaa W NPOBOAOE ANA NOAKAKYEeHWA
akkyMynaTopHon Batapeu.

HanaxmsaHwe ycTporcTBa 3aknioyaeTt-
CcA B ycTaHoBke Tpebyemoro noporosoro
HanpsxeHna NOACTPOSYHbIMY pe3ncTopa-
Mu R9 1 R11. BmecTo akkymynaropa spe-
MEHHO MOAKNIOHAKT KOoHAEeHCaTop BoNb-
woit émkocTtu (2000...5000 mkd) 1 BONLT-
MPTI“! Pprunmnr_\g_x_a nnﬂMBBD_E_l‘L‘ITl"ﬂ no
MakcMmansHOMY NoKasaHWio BONbTMETpa.

Ona Li-lon 6atapen nopor oTknoYe-
HMa — 16,5 B, Tak kak npefensHo aonyc-
TUMOE HanpsikeHue coctasnsier 16,8 B
wnn 4,2 B Ha anemedT, nopor gnaa Ni-Cd
batapew — 15,2 B, Tak kak npepensHo
O0MNYCTUMOE HanpsXeHWe COCTaenaer
15,2 Bunwn 1,52 B Ha anemMeHT. YkasaHHble
Noporu B3AThLI M3 MMEIOLLIEINCA NPaKTUKK, K
COXaNeHWD, B PasfnyHbIX WMCTOYHWKAaX
BCTPEYAETCH 3HAYMTENbHbIW pa3bpoc naH-
HOro MapameTpa, OYeBUAHO, Y4TO MPUHK-

LM ATasay oo nNaoTra BRAOLIAO NOrAnVL -
AUV STOMY RBARTICH G/Aivinnic Jici Vipyad

LWKMX NPUCaacK W pasHbie YyCnoBusa npoee-
OeHWUs uaMmepednid. Hanpumep, ana cBUH-
LOBbIX AKKYMYNATOPOE NPUBEAEHbI OaH-
Hble [2] o TpeBvemoM HanpsaxeHun 14,7 B
npu temnepatype +25°C, a Garapesn
GP12-4.5-5 HauMHaeT kuNeTb yxe npwu
14,1 B, a y aBTOMODUNEHBLIX aKKyMynsaTo-
poB Takoro addekta He HabnopaeTch.

MOoXHO 3apaXaTs U CBMHLOBLIE aKKYMY/TR-
TOpbLl Manon emkocTi. Mpu aTom NoOporo-
BOE Hanpsxenune — 14,2 B wnu 10, 4TO
TpebyeTcs AN KOHKPETHOrO TUNa akkymy-
nATopa.

be3 M3MEHEHWA CXEMbl MOXHO YBENn-
YUTb 3apPAOHLIA TOK B HECKONBKO pas cooT-
BETCTBYIOWMM YBENUHEHMEM EMKOCTH
KOHAEHCaTOpOB CiwmncC2 npu COOTBETCT-

e L L e oo T L P T

Dyll.lu-ll:ﬂ ROPDDEeRUWK NeYaTHor Nhatol.

Mpw 3apspake akkymynaTopHoi Hata-
peu cneayeT cobniogats NpaBrna TeXHWKN
6e30MacHOCTH M UCKNIHNTL BO3MOXHOCTb
NpUKOCHOBEHUA k BaTapee 1 APYruMm ane-
MEHTaM YCTPOWCTBA, NOCKONbKY OHW MME-
0T ranbBaHWYECKylo CBA3b ¢ ceTbio 230 B.
MoaTtoMy OTKAKOYEHWE W NOAKMIYEHWE
3apsxaemoin batapeun chenyet NPoOBOANTL
TONLKO MPWU OTKNOYEHHOM OT cetn 3Y.
COOTBETCTBYIOLLYIO NPeaynpexaaioLwyo
Haanuce Haao obA3aTensHo pasMecTuTh
Ha Kopnyce yCTPOWCTBA.

NUTEPATYPA

1. PeanbHbiit  cnocof BOCCTAHOBUTE HA

100 904 avvusavnaTon UununoesnTa
PUU RS QKEYMYNARTOD WypynoBepra, no moen

meToguke NI-CAD 1.2V, — URL: — http://
peling.ru/realnyiy-sposob-vosstanovit-na-
100-akkumulyator-shurupoverta-po-moey-
metodike-ni-cad-1-2v/ (22.08.17).

2. Nnk6e3 No KMCNOTHLIM aKKYMYATOPaM. —
URL: https://samodelcin.nethouse.ru/static/
doc,/0000/0000,/0039/39764.ry23k68as7.
pdf (22.08.17).
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NMepBUYHbIE 3NTEKTPOHHO-

MexXxaHun4dYeckKkue 4achbl
C. 4OJITAHOB, r. Bapabu+Hck Hosocubupckoii o6:.

€pBUYHbLIE Hacbl — OCHOB& CWUCTEM
Yacodukaumm, NpuMeHsembix B y4et-
HbIX 3aBefeHuAx, HebonblwKx opraHuaa-

MasHbliA hakTop TOYHOCTH X0aa — 3TO
cTabUNbLHOCTL  HAMNPAXEHWA NUTAHWUA
ANEeKTPUMECKOW YacTh reHepartopa. Cxe-

Mbl OBYX BapHaHTUB

Npuwboput PAOWOMACTEPA!

YHueepcanbHbld USB-nporpam-
matop Postal 3 FULL aonAa mukpo-
CXeM nochneAoBaTeNLHON NamsaTw,
paboTalowmx no npotokonam 12C,
SPI1, SPI FLASH, MICROWIRE (MWI) 1
GA3W-NaMATU MWUKPOKOHTPONNEPOB
MICRONAS, MSTAR, KB9012, kog
RDDV003 — 1600 py6.

MNpuGop "FBTest v1.1" ons obHa-
DPYXEHWS KOPOTKO3aMKHYTbIX BATKOB B
MMMYbCHBIX TpaHchopmMaTopax, Koa
RDDVO01 — 1125 py6.

XUT! Uameputens émkocTu u ESR
ANEKTPOAUTUYECKUX KOHOEHCaTOPOoB
He3 geMoHTaxa Ux U3 NeYaTHoN NnaTsbl
"ESR-micro v4.0SI1” — 3000 py6.

HOBWHKA! Uwdposoi paawno-
npuémunk FM-guanasona nog yn-
pasnexmem Arduino — 1795 py6b.

PapwokoHcTpykTopsl  Radio-KIT,
Arduinn-Kit. MACTEP KMT. Ekite u

KitLab, 3an4actii ansi pemonta —
B MHTEPHET-MATA3WHE "OECCH".
Ten.: ans Mockesl (495) 11-86-086;

a1y Noa_anio
(iU veg-avig,

WMuTepHeT-marasud: WWW.DESSY.RU
e-mail: zakaz@dessy.ru

cOB ynpaeneHus paboToi anekTpomMmaryu-
ToB Y1. OTKpeIBAHWME W 3aKPLIBAHWE ONTU-
4ecKOoro KaHana OCYLWECTBNAETCA HEenpo-
3payHON LITOPKOW, 3aKPennéHHoOW Ha
MEATHUKE W NEPEMELLAIOLLEACA NpWU ero
Ka4aHWW B 3a30pe MEeXOy M3Ny4arLmmMn
anoaamun 1 poTonpuémumnkami. B nepeom
YCTPOWCTBE M3MEHAIOTCH BPEMSA OTKPbLIBA-
HWA TpaHaucTopa VT3 oT ypoBHA 3apsaa
koHfAeHcaTtopa C1 1 cwna Toka 4epes
anekTpomarHmT Y1, BO BTOPOM — TONBKO
cuna Toka Hepes anekTpomartuTt Y1, noarto-

EZINY TaKkoro YCTPOWCTBA MYy €ro TOYHOCTL BILLE — HE XyXe KBapue-
AN npuBeaeHsl Ha puc. 1 Bblx 4acoB (NPOBEPANAch NO CUrHanam
VD1 3 HL124OQ 4 ; mpuc. 2. 3pecsLMany-  TO4YHOro Bpemenwu). MoTpebnaemebiit Tok
% Y1 yawowme guoabl VD1, obowx yecrpoicTs He npesbiwaet 10 MA.
Rs 47« VD2 wn cdororpaHanc- PaccmoTpum 6onee noapobHo paboTy
1075 MK ~1 Topel VT1, VT2 oBpa- reHepatopa no cxeme Ha puc. 1. Mpwu oT-
VT2-VT4 ~—”—l |"‘1 RE6.2 K 3YIOT ONTONapbl C OT-  KPLITOM KaHane ceaaw ontonapsl VD1VT1
STBTONFO3L KPLITHIM OMNTUYECKUM  (LUTOPKA HE MEPEKPLIBAET Ero) TPaH3uCTo-
R1 Rar) L W3 \;%21-5‘;93 kaHanom, sanyckawo- pol VT1, VT2 oTkpbiTel 4 koHgeHcaTtop C1
2k 62 h mii wpe "MexaHmam” op-  paspsxaercs uepes anog VD2 w manoe
MWPOBAHWUA WUMNYNb-  CONPOTUBAEHWE KaHana Monesoro TPaH-
Puc. 1 >— 7 +12B
R1 R2 R3 R6 RS VTS, VT8 il E]%l)?_ "
WASIX, MHOTOKBApTUPHBLIX AOMax U T. A. /|, .o K 150 RV IRV 1o « 10 % SsaAds HL1 [2400] 7K T
AN CUHXPOHHOro ynpaeneHus Tak Y1 |4 R14
Ha3bIBAEMBIMU BTOPUYHBIMI Yacamu. B R4, RS )VT V6 VD3-VD5 TO00 M ¢ [/] o
cTaTbe onuMcaH B obLwem Buae MaaTHA- 24« C1== Y, L FR154 . R1347k| o5g
KOBLIA reHepaTop NepBUYHbLIX Yacos, R1062K susnswoa(la)_
npegHasHaYeHHbINn 4ns GopMUpoBaHUs 4’ \}\ ~1 P - Bloid
WMNYNBCOB C NEPUOAOM NOBTOPEHWUS OT GZ A VT3 Rg}? X E\BI
1,25 00 2 ¢ ANA INEKTPOMEXAHUHECKMX \J . ct,c2 vTo
WM NOMHOCTLIO BMIEKTPOHHbBIX YacoB. VT 0,15 mMK R12B2¢K @ SUBASNO3
Mepuoa umnynscoe rpybo noabupatoT ;}r \}.\ ( [5! = V
W3MEHEHWEM ONWMHBLI CTEPXKHA MaATHM- G@VDQ @Tz ~ POWT3, VT4 @ R7T @ Rg VT7
Ka, @ TOYHO — MW3MEHEeHMEeM UeHTPpa \J 28K1725 L[124« 24k 25K3919
paBHOBECWA MasaTHUKA NepemMelleHnemM . ! OB

rpysa no HanpasnsiowmM ¢ NOMOLLBIO
ranku.
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PABQWO Ne 10, 2017

aunctopa VT2. TpanaucTopbl VT3, VT4 3a-
KPbiTbl, U HANPAXEHWE Ha BbIXOAE YCTPOW-
cTBa pasHo +12 B.

MNepekpbiBaHne ONTUYECKOro kaHana
CBAI3M LUTOPKOI NPUBOAMT K TOMY, 4TO TpaH-
aucropsl VT1, VT2 3akpbiBaloTca, Hanps-
weHwe Ha cToke VT2 sospactaer ao +12 B
v koHaeHncatop C1 3apsxaercs vepes
peancTopsl R3 1 R4. Ha Bpemn ero sapsaaku
OTKpbIBAETCH TpaHaucTop VT3, 1 anekTpo-
marHuT Y1 nonyvaet kKOpOTKMIA UMNYNLC
onsa "noanuTtkn” konebarensHoro ABuxe-
HWA MasTHWka. Bcé eBpems, noka ¢$oTO-
TpaHaucTop VT1 3akpwiT, TpaHancTop VT4
QTKPLIT, U HANPSAXEHWE Ha ero CTOKE Npak-

26 27 28 29 30 3

Bud A
(ysenuyero)

TUYECKW PaBHO HyNto. C BbIXOAOM LLTOPKW
1“3 3a3opa onTonapsl onWcaHHaa nocne-
[oBaTenbHOCTh COOBITWIA NOBTOPAETCH.

B reHepaTope no cxeme Ha puc. 2 npu
OTKPLITBIX KaHanax obowx onTonap TpaH-
anctopbl VT1, VT2 oTtkpbitel, a VT3, VT4
3aKPbITLI, NO3TOMY KOHAeHcatopsl C1 un
C2 paspsxawTcs COOTBETCTBEHHO Yepes
peancTtopsl R4, R6 n RS, R8, HanpsaxeHne
Ha cToke VT9 npakTUM4ecku pagHOo HYNo.
Mpw 3akpbiBaHWK WITOPKOW KaHana ontu-
yeckow ceasr ontonapel VD1VT1 3akpbi-
Baetcs VT1, oTkpeiBaeTca VT3, HO cnepom
3akpeiBaeTca VT9, n HanpsxeHue Ha ero
CcTOKe nosbllwaeTcs oo +12 B.
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C oTkpbiBaHuem VT3 koHaeHcatop C1
ObLICTPO 3apsxaeTcs, OTKPLIBAA NPK 3TOM
TpaHaucTop VT5. C ero KonnekTopa cHu-
MaeTCA KOPOTKMI MMMYNbC NONOXUTENb-
HOIA NONAPHOCTW, OTKPLIBAIOLMIA TPAH3UC-
Top VT8, KOTOpBIA, B CBOK O4epeasb, BKIO-
4YaeT TOK 4Yepe3 anektpomarHurt Y1 (umc-
NoAL3YETCH CBOACTBO NONEBOr0 TPaH3UC-
TOpa COXpaHATL 3apAa Ha 3aTBOpPE).

Korpa xe wropka, npoaomkan asuxe-
HWEe, MNEepPeKpLIBAET ONTUHECKMIA KaHan
onTonapel VD2VT2, OTKpbIBAOTCS TpaH-
aucTopel VT4 1 (Ha Bpems 3apsafkn KOH-
pexcatopa C2) VT6. C konnektopa no-
CNegHEero CHUMaeTCA WMMMYNbC NONOXW-



Puc. 3. KoHcTpyKuus mastHuka:
1 — APMO 3NEKTPOMArHuTa, CTank NUc-
TOBasA; 2 — Yronok, Cnnas anioMUHUEBEIA,
3akpenuTe Ha Aet. 3 suHTamm 14; 3 —
OCHOBaHWE INEKTPOMArHUTa, CTEKNOTEK-
CTONWT, 3aKkpenuTe Ha aget. 41 wypyna-
mu 5 ¢ wanbamu 4; 4 — wanba, ctans,
12 wr,; 5 — wypyn, ctans, 8 wr.; 6 — o6-
MOTKa 3NeKTpoMarHuTa; 7 — KepH, cTtans,
2 WT., 3aKkpenyTe BMeCTEe ¢ aer. 1 Ha
ner. 2 uHtamn 12; 8 — akopb, cTtans,
kpenute K net. 40 suHramm 44; 9 — nHa-
npasnaiowMe, crTans, 2 W, KPenute K
net. 40 1 38 suHtamum 14; 10 — wnuneka,
CTanb, 3aKpenuTs B pe3sboBomM oTBEPC-
i pet. 38 kneem b®P-2; 11 — raika,
natyHs; 12 — BWHTLI, cTane, 8 wr.; 13,
39 — guckw rpyaa, natyHb, COBAMHWUTL
0AVH ¢ apyrum BuHTamu 12 yepes Gpyc-
kn 43: 14 — BuHTHI, cTans, 8 wr.; 15 —
BUHTBI, CTanb, 8 WT.; 16 — cTepxeHs ma-
ATHWKA, paHepa, 17— Yronok, cnnae ano-
MWHWEBbIA, KPENUTE K et 16 wypynamum 18
¢ wainbamm 4; 18 — wypyn, 2 wr.; 19 —
WTOPKA, CNNAB amoMUHUEBBIN NMCTOBOW,
3akpenuTe Ha ner. 17 3aknénkamwu 36;
20, 22 — petanun pepxarens CTepxHs
MasTHUKZ, NaTtyHb, COeMHUTL Nog Npsa-
MbIM YIMOM NanKon, kpenuts K aet. 16
BUHTAMK 15; 21 — BUHTHI, CTans, 4 WT,;
23 — KPOHLWWTEAHBI, CNNae anoMUHUEBBLIA
NUCTOBOM, 2 LWT., KPenuTs K AeT. 31 BUH-

Tammn 12; 24 — BUHTHI, CTane, 8 W, 25 —
nNacTyHa yana noaseca MasTHWKA, CTek-
NOTEKCTONWT, KPENUTL K AeT. 23 BUHTA-
Mu 24; 26 — peiki yana noageca, Ctanb,

2 WT., COBOMHUTEL C OeT. 22 1 27 BuHTa-
Mu 21 c rainikamu 28; 27 — nnaHka Bep-
TUKANBHOW cTabuMaaumm masaTHuka, na-

TyHb McTOBaA; 28 — raiikv, ctans, 4 wr.;
29 — nnaxka kavaHwa, ctane: 30 — noga-
LWMIMHWK, NaTtyHb, 2 WT., 3aKpenuTs Ha
nert. 25 suHTamu 24; 31 — ocHoBaHue
y3na nojBeca, CTEKNOTEeKCTONUT, kpe-

NUTL K cTeHke 41 sBuHTamn 5 ¢ wanda-

Mn 4; 32 y3en nanydalouwero guoaa
onTonapsl, knentb k get. 34 kneem "Mo-
meHT"; 33 — yaen poToTpaH3ucTopa on-
Tonapsl, Knente Kk aer. 34 kneem "Mo-
MeHT"; 34 — yronok, cnnae anoMmHue-
BhI, 2 WT., KpenuTe Kk gert. 35 suHTa-
Mu 14; 35 — ocHoBaHwe onTonapsl,
CTEKNOTEKCTONNT, KPENUTL K cTeHke 41
wypynamn 5 ¢ wanbamn 4, 36 — 3a-
KNEnkKW, cnnas anoMWHUeBbIn, 2 WT.;
37, 42 — perany KpenneHusl CTEepXHA
MasTHWUKA, NartyHe nuctoeas; 38 — pe-
TANb KPenneHus Hanpasnsiowmx 9; 40 —
Aetane KpenneHus Hanpasnanuimx 9 wn
skops 8; 41 — 3aaHaAn CTeHka kopnyca
yacos, dpanepa TonwwmHon 10 mm; 43
BpyckKW, CTEKNOTEKCTONUT, 2 WT.; 44 —
BUWHT, CTanb, 2 W

TENLHOM NONAPHOCTK, KPATKOBPEMEH-

KOHCTpYKUWIO MEXaHWYECKOI YacTu re-
HepaTopa noscHaeT puc. 3. EE ocHoBa —
NEepeBaHHbIA Awrk pasmepamu 1200x
%290x120 MM, 330HSAA CTEHKA, HA KOTOPOA
3aKpennedsl y3en nopseca ManTHWKa,
onTonapa v 3NeKTPOMarHuT, M3roToBneHa
13 ¢aHepbl TonwwmHOR 10 Mm. OBwan
ONMHA MasTHUKA (0T TOYKK nogeeca a0
HWKHER, No 4YepTexy) NNOCKOCTW KO-
pa 8 — 825 MMm.

Ocoboe BHMMaHvWe Heobxooumo yae-
AIUTb M3rOTOBNEHUIO W DPErYNMPOBKE y3na
noAgeca MasTHUKa. 3TOT MEeXaHu3Mm He-
obxoauM Ana perynmpoBaHvua NONOXEHWA
NAOCKOCTM KofeBaHuit MasTHUKa OTHOCK-
TENbHO 3aAHER CTeHKW (OHW A0MKHLI BbiTh
napannenbHbl), OH HE JOMKEeH NPenaTcT-
BOBaTb BEPTWMKANBLHOW YCTAHOBKE OCM
cTepxHA 16 U ponyckate ero Ganavcup-
Hble konebaHus BOKpyr 3aTol ock. Hako-
Heu, NoTepu aHeprun npu konebaHuax
ManATHWUKA AOMKHLI BblTe MUHUMANBHLIMW
(B 3kcnepumeHTax asTopa cBobofHbie
konebaHWA MasTHUKA NPOAOMXaNNCh
okono 10 MuH).

¥Y3en noaseca COCTOMT M3 3aKpennéH-
HOro Ha 3aaHeli cTeHke 41 ocHoBaHua 31,
[ABYX KPOHWTEWHOB 23, 3aKpennéHHbIxX Ha
HEM BUHTAMMK 12; NPUBWUHYEHHON K KPOH-
WTeHam nnartkl 25; NPUKPEennEeHHBLIX K
HeW BuHTaMu 24 asyx noawunHukos 30;
ONWPAaKLWENCs Ha HUX NNaHKK KavaHusa 29
C TPEYrofibHbIM BLIDE30OM B BEPXHEN HacTh
nop NnaHky BepTukaneHoi crabunuaa-
UMK 27; 3akpennéHHbIX Ha nocneaHen c
NOMOLLBIO BUHTORB C railkamm AByx peek 26
W AepxaTtens cTepxHs maaTHuka 16,
COCTOSILLEr0 M3 CrnasHHbIX BMECTEe Nog
npAMBIM YrNOM nnactuHel 22 1 M-obpas-
HoW aeTann 20.

WMaroraBnuean 3T0T y3en, cneayer
MOMHWUTB, 4TO nogwnnHukn 30 OonXKHbI
HaxX0AMTLCA B OOHOM NNOCKOCTK, NepneH-
AVKYNAPHOW 3aAHeld cTeHke, a yrnybne-
HWS B HWX NOA BLICTYNbLI MAaHkW kada-
HUA 29 NONXKHBI UMETH OOVHAKOBYIO Y-
6uHy — npumepHo 1 MM (KMx BuiBMBaOT
KOHLOM Aobens, 3aTynneHHsIM nog nony-
cdepy avamerpom 1...1,5 mm). Baaumo-
AeNCTBYIOWME C HAMW KOHLBI BbICTYNOB
nnaHku ka4yaHua 29 NomKHL MeTs Gop-
my nonychep amametrpom 0,5...0,3 mm.
MNpw cbopke yzen noaseckn (6es pera-
neid 27 v 29) npoaesawdT CHUW3Y yepes
NPSMOYronLHoe oTBepcTue B nnate 25,
nocne 4ero BCTaBNAT Ha MECTO (Mexay
peikamu 26) nnaHky kadaHua 29, 3aTem
nnaHky 27 W, ckpenue naket w3 pge-
Tanei 26, 27 BuHtamum 21 ¢ ralikamu 28,
NPUCTYNAaIOT K OKOHYaTENLHOW perynu-
pOBKe.

ONTPOHHBIN AATYUK NONOXEHUA ma-
ATHWKA COCTOMT M3 CMOHTMPOBaHHBLIX B
kopnycax 32 1 33 nanydalowero anoaa v

HO OTKpbiBalOWMA TpaHaucTop VT7,
KOTOPbLIA CHMMAaeT 3apsa C 3aTBopa
VT8 1 BbIKNIOYAET TOK YEPE3 3NeKTPo-
marumT Y1. Takum obpazom, TOK 4e-
pe3 3nNeKTPOMarHuT Te4ET TONLKO BO
BpEemMs MpOXOXGeHWsa WTOPKOW pac-
CTOAHMA MeXAy kaHanaMu ontonap.
Mocne oOTKpbIBAHWA ONTONAPLI
VD1IVT1 npw oGpartHoM ABWXEHWK
WwTopkw 3akpeiaeTca VT3 n oTkpoiBa-
erca VT9, B peaynstarte 4ero Hanps-
KEHWE Ha ero CTOKe MOHWXaeTcs 0
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¢$OTOTPaH3MCTORPa WM MeTannuyeckoi
wropkk 19, npuknénaHHoM 3aknénka-
mu 36 k yronky 17. Kopnyce 32 1 33 npu-
kneeHbl K yronkam 34, 3akpennéHHbiM Ha
ocHOBaHWK 35, KOTOpOe, B CBOK Oue-
peab, NPUBMHYEHO K 3aHER CTEHKE KOp-
nyca vacoe 41 wypynamu 5. Yronok 17
3aKpennéH Ha cTepxHe MasTHWMka 16
wypynamu 18. dopma oTeepcTHit B OC-
HoBaHuu 35 w yronke 17 ponyckaer
W3MEHEHWE WX NONOXEeHWA NO OTHOLWe-
HWIO K fleTansam, Ha KOTOPbIX OHK YCTaHOoB-
NeHbl, 4TO MO3BONSET NPW PErynUpPoBKE
6biICTPO HalTh Hawbonee noaxopsliee
MECTO KpenfneHwsi ONTonapsl U LWTOPKW.
Mpu HEOBXOAMMOCTW MOCNEAHIOn WU3rn-
6al0T No paanycy OKPYXHOCTH C LIEHTPOM
B TO4YKe MoABeca, Kak MnokasaHo Ha
puc. 3.

Ipy3, OT MecTa pacnonoXeHns KOTOpPO-
ro Ha CTEPXHE MAaATHMKA 3aBMCAT NONo-
KEHWE ero UeHTpa TAXeCTW U nepuop
xonebaHWit, COCTOUT W3 NAaTYHHLIX OUC-
koB 13 1 39, coeAnHEHHbLIX OAWH C APYTUM
BUHTamu 12 (4NA 3TOr0 B OTBEPCTUAX NEp-
BOro HapesaHa peswba, a BTOPOro CHAThLE
dackn NoA BWHTBI C NONOBKOWA BROTA).
Bpyckn npamMoyronsHoin dopmel 43 cos-
AaT HeobxoauMeli Ans npoxoaa Mexay
AVCKaMK Hanpasnsawowwx 9 saszop, a ume-
IOWMECH B HUX BEPTUKANLHLIE OTBEPCTUS
CNyxar ANnA Npoxoaa Yepes rpys Wwiib-
k1 10, BBUHYEHHOR C Kneem B pe3sboBoe
oTeepcTne Bobbiwkn 38, K KOTOPOI BUH-
Tamu 14 npukpenneds BepxHwe (no pu-
CYHKY) KOHUbI Hanpasnswowux 9. Uame-
HEHWE NONOXEHWA Tpy3a NpW Hanagke
0OCTUraeTcs MepeMelleHmeM ero no
HanpaenswWum 9 CBUHYMBaHWEM/HaBWH-
YUBAHMEM Ha HKXHMIA (N0 PUCYHKY) KOHEL,
wnunekn 10 raikm 11. HUXHWE KOHUb! Ha-
npasnsowmx 9 3akpennexs! BuHTamMn 14,
BBUHYEHHbIMW B pe3bboBble OTBEpPCTUA
606biwkn 40.

MoMmumo oTBEPCTWIA NOA BUHTHI 14, B
606biwke 40 umeTcA ABa pe3bb0BbIX
OTBEPCTMA NoAO BuHTH 44 KpenneHws
CTanbHOro AKOpPA  3nekTpomarHuta 8.
MarnvTHOe none, BO3HMKaKOWee npu no-
navye B 0OMOTKM 3NEKTPOMArHWATA KO-
pPOTKOro WMMMNynbLCa TOKa, NPUTArvBaeT
Akopb 8 1 Takum 0Bpasom noaepKuBaeT
konebGaHwa MaaTHUKA.

MarHuTonpoBog 3nekTpomarHura co-
CTOWT W3 ABYX CTanbHbIX KEPHOB 7, 3a-
KPENNEHHLIX BMECTE CO CTanbHOW nnac-
TWHOR 1 Ha nonke yronka 2 BuHTamm 12. B
CBOK) O4epefb, Yronok BuHtamu 14 npu-
KPEennéH K OCHOBaHWIO 3, @ OHO — LuypY-
namn 5 ¢ wanbamm 4 — Kk 3agHeid cTeH-
ke 41 kopnyca 4acos. MNepemeuienue yana
3M1eKTPOMarH1Ta no BepTukanu, Heobxo-
OUMOe ANA M3MEHEHWH 3a30opa Mexay
Akopem 8 n KepHamu 7, a cnegoBaTensHo,
M cuAabl WMX B3auwmopgencreus, obec-
nequBaeTca GOpPMOI OTBEpCTMIA nog
LWYPYNbl B OCHOBaHUK 3.

MonHLI NepeyeHt aeTanel manaT-
HWKa C yKasaHwem MaTepuanos, M3
KOTOPbIX OHW M3rOTOBNEHbLI, U HEKOTO-
PhiX TEXHOAOINMYECKUX PEKOMEHAALWA
npWBEnEH B noanucK Kk puc. 3.

Heckonbko cnoe o6 oONTPOHHOM
AaTYVMKe MONOXEeHWA MaATHWKa AnA
BTOPOro reHepartopa. YCTpoeH OH Tak

Hyna. [anee BCE ONMCaHHOE NOBTO-
pREeTCA cHa4ana.

*e, Kak M n300paxeHHbIn Ha puc. 3, HO
B HEM OBe onTonaps! (puc. 4,a), pac-
NONOXEHHbLIE B OAHOW MNOCKOCTW Ha
paccToRHMKM 8 MM OAHa OT APYroiA.
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Boamomusiia ga
S03MOe

Tpomaruura Ha OCHOBe
nnactuH LLI-oBpa3aroro MaeronpOBona
TpaHcdopMaTopa ManoMmowHoro 6noka
nuTaHns nokasaH Ha pwc. 4,6, Bece ero
0BMOTKM yAansaloT, a Ha UX MecTo Hama-
TeIBAIOT 0BMOTKY 3nexkTpomarHuta
(A0 3anonHeHws kapkaca Ha cpea-
HeM kepHe). [ns HaMoTkU NOAOMAET
nposoa awamertpom 0,3...0,4 mm,
npuMeHsemolit 8 obmoTkax pasmar-
HWYWUBAHWA CTAPbLIX KOMMLIOTEPHLIX s
MOHWTOpOB. Ha yronke 2 Takoi anek-
TPOMArHUT 3aKPENnNsAT € NOMOULBID
3NOKCUAHOro knes wnu knea "Mo-
MeHT". [oYTK ngeancHbln BApUaHT —
anddepeHumanbHelin TpaHcdopma-
TOD OT AMCKOBOro annapata. B atom
cnysae nepemotka He TpebyeTcs,
HaAAo NUWb COEANHUTL 0BMOTKM No-
cnefoBarensbHo (KOHeU 0QHON C Havanom
Apyroi).

Kak v B paHee ONWCaHHbIX KOHCTRYK-
uusix asTopa, B reHeparopax anekrpome-
XaHW4YeckMx YacoB NMPUMEHEHL! NOAynpo-
BOAHWKOBLIE NPWOOPLI M3 pa3obpaHHbIX
nnaT CUCTEMHBLIX BNOKOE KOMMLIOTEPOR W
INEKTPOHHBIX Y3NOB NPUHTEPOB (B 4acT-
HOCTW, Manyy4awowpe avoasl U HoTonNpuU-
EMHUKM ang onTonap — M3 pazobpaHHbIx
yanoB ONI350 wnu IA34LC).

HacTtpoitka reHepaTopOB CBOAWTCH K
yCTaHOBKam ONMTPOHHLIX AATYMKOB B NONO-
KEHWA, B KOTOPbIX NPWU NPUBNVKEHWN AKO-
pen K TOYKam paBHOBECWA MasTHWKOB
npekpaulaeTcs nopadqa Toka B 3NeKTpo-
marHuTel Y1. OT BenWYnHbl 3a30p0OB
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wonam 8 1 kensdamu 7 3apucarT

akopamu 8 1 kepHam
cuna "noanuTkn” konedaHuiA MasTHUKOB 1
aMnnuTyga mx konebanwmin (30...40 mm —
Hauny4wwit BapwaxT). NMpu Heobxogumoc-
TW ONA YMEHbLWEHWA TOKA Yepes 3NeKTpo-
MarHuTbl NOCNENOBaTeNnsHO C ux 0BMOT-

YANUHATE,
B3ATb nepaonaqanbﬂyn ANUHY crep)k—
HA 16 NpuUMepHO Ha 4YeTeepTh Gonble
HeoBXx0AMMOiA, a 3aTem, YCTaHOBMB Irpya B
CpefHee pEerynvpoBOYHOE MONOXEHWUE,
NOCTENEHHO yKOpa4YuBaTh ero, oTpesas

kaxaei pas no 20...30 mm. OkoHya-

TENbLHO TOYHOCThL X0Aa A0MKHA pery-

» NMpoBaTbCA nepemeweHvem rpysa 4

| rankoit 11,
| Janee nepeMeLwianT rpys B cepe-

Puc.5

Kami BKO4aloT Ao6aBoyHbIe pe3ncTopsl.
B reHepaTtope no cxeme Ha puc. 1 BO3-
MOXHO YMeHblUeHWe NOCTOSIHHOW BpemMe-
HU R4C1 yMeHbleHMeM EMKOCTH KOHAEH-
cartopa Ha 25...50 %.

WaroToBMe BCce geTann W NpoBeas
KOHTPONbLHYIO COOpPKY, onpeaenanT Heob-
XOOMMYID ANuHY cTepxHa 16. Ona atoro
3aKpennsaT NoABeC ManTHUKA Ha BEPTM-
KanbHOM MIOCKOCTW M, OTBEAA MasTHWK
Ha 30...40 MM OT NONOXEeHWs paBHOBe-
CWA, OTNYCKalT €ro ¥ NoacyHMThIBaOT
ymucno koneBaHwil 3a oAHY MUHYTY. B
3aBMCUMOCTUW OT pe3yneTara peLuaioT, 4To
HYXHO CAenaTb CO CTEPXHEM [ONA NOny-
YEHUA HYXHOro nepuopa konebaHui
MasTHMKA: ykopa4ueaTe Wnwu, Haobopor,

ﬂ AWHY PErynvMpoBOYHONO NONOXEHWSA,

nomewanT MasTHuk 1 (puc. 5) Ha
KPYrNbiA KaTok 3, HaxoOAWwMAca Ha
POBHOW TOPW3OHTANLHOW (BLICTaB-
NEHHOW NO Barepnacy) NoBepxHoC-
4 TM 2, n, 3MepuB pacctosaHue L (B

Merpax) OT TO4KWM noaseca A 0 TO4KK

pasHoBecuna B, paccuuTeiBalOT ne-

puop konebauuid T (B cekyHaax) ma-
ATHWKA No_dopmyne Mansix konebaHuii:
T=2nllL/g, roe n = 3,14, g = 9,8 m/c? —
yckopenHne csobogHoro nageHuws. B
aBTOPCKOM BapuaHTe ofwaa anvHa
MasTHMKa S okazanacb pasHown 825 mMm,
pacctosHuMe L oT TOo4ku nopseca A no
TO4YkM pasHosecus B — 625 mMm, a
BbLIYMCNEHHLIA N0 NPUBEAEHHOR dopMy-
ne nepwop konebanmin — 1,58 c. Mpo-
Bepka nepwoaa konebaHuih MaaTHUKE No
TalMepy nokasana, 4To Bpems, Heob-
xogvmoe ans cosepwedva MM 50 non-
HbIx KonebaHuid, pasHo 86 c, a 3Hauur,
nepuon paseH 1,72 ¢. YuuTelBas, 4To
peansHbLIil MasTHUK yXe fanék oT mare-
MATUYECKOr0 MasATHUKE, NOrPeLHOCTs B
8 % BnonHe npuemnema.

C BbICOKMM paspewieHuem
B NoGuTenbCKknux yCnoBuax

A. KY3bMWHOB, r. Mocksa

B cratbe onucaHa TexHOJIOrMa N3roToBNIEHUSA NeYaTHbIX NNar ¢
BbICOKMM pa3peleHneM U3 3aroToBOK C 3apaHee HaHeCEHHbIM
¢oropeaucrom. MokazaHo, YTO NpPU NeYaTu BbICOKOKayecTBeH-
HbiXx poTOWabNOHOB Ha N1Ta3epHOM MPUHTEpPe, MCIMOJIb30BaHNKN
HOBbIX CBETOYYBCTBMUTE/IbHbIX Marepuasnos U COBPEeMEeHHbIX
MCTOYHUKOB YyNnbTPaguoNeToBOro Mn3ny4YeHuss Moxer ObiThb
AOCTUrHYyTa CyUecTBeHHass 3KOHOMWUS BPEMEHW W CPEeACTs.
OcBoeHue npegnaraeMoi TeXHONOruu pagnonoburensMmu nomo-
KeT MM NPpUMMEeHsITe B CBOMX pa3paboTkax coBpeMeHHYlo ane-
MeHTHylo 6as3y, 3Ha4YWTenbHO CHU3WB 3aTpaTbl Ha NevYaTHbie
nnartel Gnarogaps onepaTruBHOCTHA W CYLECTBEHHOMY yaeluesne-

HHUIO UX N3rOTOBNIEHAA.

asmMepsl paguvoaeTtaneii, npeaHasHa-

YeHHbIX A1A NOBEPXHOCTHOMO MOHTaXa
(Pe3ancTopoB, KOHAEHCATOPOB, KaTyliek
WHAYKTWUBHOCTW, TPaH3WCTOPOB, AWOAOE,
MUKPOCXEM), MMEIOT TeHAEHLMIO K NOCTO-
AHHOMY YMeHblueHuio. Hanpumep, ecnn
N0 NOCNEAHEro BPEMEHW Ha nedaTHble
nnatel  TPagMUMOHHO yCTaHaBnwueanu

pPE3VMCTOPLI M KOHAEHCATOPL! TUNopasmMe-
pa He meHee 0603 (1,6x0,8 mm), TO ceii-
4ac MX BbINYCKaKT yxXe TUNnopasmMepoB
0402 (1,0<0,5 mm), 0201 (0,6x0,3 mm) 1
Aaxe 01005 (0,4x0,2 mm). War BbiBOgOB
COBPEMEHHbIX MWKDOCXEM O0X04WT 00
0,4 MM, 2 ONMHA KOHTAKTHOW nnoulagku
ansa eeiBoga — 0o 0,25 mm.

MNpoMbILWAEHHOE M3roTOBREHWE NeYar-
HbIX MNaT, PacCYMTaHHbLIX HA YCTAHOBKY
nofobHLIX aetanei, cerogHs He npepa-

nrnfAnasc Ha urn
npoonemMel. —o ST0

nenate Tem, komy TpebyeTtca Mcnonb3o-
BAaTb COBPEMEHHBIE KOMMOHEHTLI B Make-
Tax v eauMHUYHbIX 00pa3suax aneKTPOHHLIX
ycTpoiicTe? OauH 13 BapuaHTor — obpa-
WaTbCA Ha nNpeanpuaTus, cnocobHble
npogeccuoHanbH0 WM3roToBUTL ANA HKMX
nnatel. Ho nNyTh 3aTOT OONOr W HeOEWwes.
OcraéTtca WM3roTaBnMBaTh MAATbl CBOUMM
cunamu. ITOT NyTk, Ha B3MNAL aBTOPA, He
Tpebyetr 60NLWKWX 3aTPAT BPEMEHM W
HeJopor, 0gHako HeobxoavMo cobnoaaTts
NnoBLilIEHHbIE TpeboBaHMA K KavecTsy
pa3BoaKKM Ne4aTHbIX NPOBOAHWKOB, TOYHO-
CTW narotosneHuns ¢potowabnoHa n camoit
nnarsl.

Mpo6nem ¢ pa3BoAkoil NeYaTHbIX NPoO-
BOAHWKOB cerogHa HeT. [AnA atoro cywe-
CTBYET MHOMO KOMMBLIOTEPHLIX NPOrpamMm,
obecnevnBalowmMx HeobXoaMMYK TOY-
HOCTb. ABTOp, Hanpumep, C YCNexom
nonbayeTca nporpammoin Sprint Layout
sepcum 6.0, OpHako ¢ WM3roTOBNEHWEM
doTowabnoHa n camoi nnatel Aeno 0b-
CTOWT He Tak NpocTo.

HexoTopoe Bpems Hasag asTop genan
doTowabnoHsbl Ne4yaTHbIX NnaT MeToaom
doTopenpopyunposanus [1]. 3toT meTon
neicTeuTensHO obecnednBaeT HyxHoe
paspeLueHre M TOYHOCTL, 0AHaKo TpebyeT
cnuwkom Gonblwwx 3arpat BpPeEMEHW,
MaTepuanos W Tpyaa, NoOCKONLKY A0BONb-
HO CNOXEH.

Bropoin meton — nedatats doTowab-
NoHbI Ha NpuHTepe. CoBpemMeHHbIe CTpyiA-
HbIE MPWHTEPLI MO3BONAKDT OO0CTUYL HE-

fATagnoaT uUlrarnia
CTaBnReT HWKaKOoW



0B6XOAMMOro paspelleHus, OAHaKO OHK
BEChEMa HeHaAEXHbl, 8 CMEHHbLIE KapTpua-
X1 ONA HAX CNALLKOM AOPOrK. 3TM MeTo-
[IOM ABTOP NONbL30BANCcs A0 Tex Nop, noka

a3
Lits)

Arn CTOVERLLIG MoloTan da goiinan
erc CTpywHbilM NPpUHTER HEe Bullen

cTpos. A CTOMMOCTbL PEMOHTa Takoro
npuHTEPa OKasanack ONM3KOR K ueHe
HOBOTO. M03TOMy OT CTPYUHOrO NPUHTEpPa
NPULNOCE OTKA3aTbCA W NeperTn Ha
NasepHblid, KOTOPbLIA O4eHb HaAEXeH W
cnocoben anutensHoe BpemsA pabortaTte
6e30Tka3Ho. Y aBTopa, Hanpumep, A0 Cux
nop B paboyem COCTOAHUM HaxoauTCs
nasepHeiit npuHTep HP Laserdet 6L, koTo-
pomy yxe Gonee 20 net. OaHako BbiToBLIe
nasepHbIe NPUHTEPSI, [aXe CaMble CoBpe-
MEHHBIE, NPW Ne4yaTk Ha npegHasHavYeH-
HOW ANs HAX NPO3paYHoi NNéHke He obec-
neuynsawT nonydexusa dortowabnoHa He-
06x0AMMOro ka4ecTea.

leno 8 TOM, 4TO NOBEPXHOCTbL MPO-
3payHOn NMEHKW ONA Na3epHbiX MNpUHTe-
pPOB O4YeHb rnaakas. A NpUHTEPsL! NpeaHa-
3Ha4YeHbl B OCHOBHOM A8 neyatit Ha Byma-
re, MMeKUWENn BONOKHUCTYID CTPYKTYPRY,
koTopas obecneswBaeT xopoliee nosu-
LUMoHMpoBaHue nucrta Bymarn npu oTHO-
CWTENBbHO HEBLICOKOM YCWNIMK ero npuxa-
TVMA K npoTarvealowemy eany. Ho cnww-
KOM rnaakas nnéxka npu cnabom npuxa-
TUK WHOrAa NPOCKANbL3biBAET, NO3TOMY
PWUCYHOK MONMy4aeTca UCKaXEHHbIM, a ¢o-
TowabnoH HenpuUroaHLIM ANA W3roToBNe-
Hug nnatel. Kpome TOro, K rnagkoin no-
BEPXHOCTWU NNEHKW NNOX0 npuavnaer
TOHEpP, HEeAOCTATOYHO PasorpeTtsbiid "ney-
KOW" CTaHOAPTHOroO NasepHoro npuHTepa.
MNpw oTcnaveaHwn TOHEpPA WMCMNONL30BaTh
doTowabnoH ToXe HEBO3MOXHO. Te NpuH-
Tepbl, B KOTOPbIX ONWCaHHbIE
npobnemsl peleHsl, CNUWKOM
noporu.

HaneyaTtaHHbliA HA Na3epHOM
npuHTepe doTowabnoH 3ava-
CTYIO HENL3A UCMNONL30BaThL W B
CBA3W C HEAOCTATOMHOM ONTU-
4ECKOR NNOTHOCTLIO CNOA TOHE-
pa. HYepea menbuaiiune oTeep-
CTUA B HEM Ha (DOTOPE3UCT,
KOTOPLIM NOKPbITA 3aroTOBKAa
nnartsl, BO BPEM#A 3KCNOHWPOBA-
HWA NonaaaeT CBeT, OT Yero ne-
YaTHbLIE NPOBOAHWKK, a8 0COGeH-
HO CNAOWHBIE Y4acTKW meau,
0OKa3bIBaTCA "M3beAeHbl” TO-
YyeyHeiMK gedekTamu.

B npopaxe MoOxHO BCTpe-
TWTE 3aroTOBKW 008 MNevaTHbIX
nnar, npeacraensiowmne coboi
nAacTWHbLI U3 NMCTOBOrO M30NA-
LUWMOHHOTO maTtepwana, nokpbl-
Thie mMefHon ¢Honbroi, nosepx

~Puc. 1,

TOr0, OHW CTaNW PeKo NORBNATLCA B NPO-
paxe.

O4eHb BaxeH BbIBOp MCTOYHWKA YbTPa-
bUONEeToBOro M3NyHeHWs AN SKCNOHMPO-

padag hOoTONe3MCTa 2JMOTOEKI NMNATR!
sannis OTOpEINCTa SarLiLseky nals

yepea ¢poTowabnoH. Ha sarnsp astopa, Ao
nocneaHero BpEMeEHN eMHCTBEHHLIM Ha-
OEXHLIM MCTOYHWMKOM Takoro W3ny4yeHws
octaBanace namna Ultra Vitalux mouwt-
HocTeio 300 BT ¢ uokonem E27, kak y
0BbIYHOI NnamMnel HakanueaHws. OHa npea-
crasnaeT coboil PTYTHYIO Namny BeICOKOro
AABNEHWA, NOMELEHHYIO B elé oaHy Ba-
KYYMUPOBaHHYIO NPO3paYHylo Kondy Bme-
CTe C BONLGPAaMOBO crnivpansio. Cnvpans
cnyxuT BannacToM 4ns PTyTHON Namnsl U
paccevBaeT 3Ha4YMTENbHYID MOUWHOCTL.
Takoi naMnoil NoNL30Bancs v asTop, og-
HaKD OHa MMEEeT MHOXECTBO HeAOCTaTKOB.

Bo-nepebix, OHa o4eHs Aoporas (He-
CKONBKO ThicsY pybneit).

Bo-BTOpPbIX, NOTPeONAA 3HAUYMTENLHYIO
MOLWHOCTb, Namna cunsHO HarpesBaercs,
4yTo TpebyeT MCNONL30BaTL ANA HEeé cne-
umansHslii hapdopoBbLIi NATPOH, BIAEp-
KUBAKOWWIA BLICOKYIO TEMNeparypy, 1 cne-
uMansHbIe TEPMOCTORKWE NpoBoaa. ABTOP
nomewian e€ B MeTanIMyeckuin Koxyx
doToysenmuntens [1].

B-TpeTbux, pTyTHas namna — npaxkTu-
HECKW TOYEYHBIA MCTOYHWK ynsTpadmone-
TOBOrO M3Ny4eHWA (AnameTp CBETALWENCH
30Hb! Becero 5 mm). Moatomy ana nonyye-
HWA CBETOBOrO NSTHa AMaMeTpOM OKONo
10 cM, HYXHOrQ ONA OCBeweHWA ¢oTo-
wabnoHa cpegHux pasMepoB, NpUXoauT-
CH yOanaTs OT HEro Namny Ha paccToaHue
He meHee 40 cm. Ho paxe B 3TOM cnyyae
OCBELLEHHOCTL NATHAa HE COBCEM pPaBHO-

CBETOYYBCTBUTENbHBIM HONLIrMPOBAHHBI
Marepvan B Ka4ecTBe 3aroTOBKW ANA
neYyaTHoOW NnaTtbl, MCNONL30BATL HEAOPO-
roil 1 BbICOKO3MGEKTUBHBIA WCTOYHUK

ynsTpaduonNeToBOre WanyyeHus BMecTo

PTYTHOR Namnbi.

Uarotoenenue ¢portowadbnouna

AnR neyaTHoR nnars

Korpa esiwen w3 cTpos CTPYAHLIIR
NPWHTEP, Y aBTOPa OCTanachk Npo3payHas
NNEHKA ANA HErO HECKONBKUX TUNOB. B ToM
4ucne yHUBepcankHas nNpo3padyHan NieH-
ka LOMOND PE Universal Film 0710421,
npuroaHas kak Aons CTPYAHbLIX, Tak v ons
nasepHeix NpuHTepos. OaHa eé cTopoHa,
LWepLuaBas Ha oulynk KaK Menkas Haxaady-
Haa OymMara, NoKpbITa XenaTuHoM U npea-
HasHa4yeHa ONA NeYaTn CTPYAHBIM NPUHTE-
pom. Bropas ctopoHa — Ans neyatu
nasepHbiM npuHTepoM. OHa Bonee rnap-
Kas, 4emM Nepeas, HO MeHee rnagkas, 4em
NOBEPXHOCTL MNEHKM, NPeaHa3Ha4eHHON
WCENIOYUTENBHO ONA NeYath NasepHbiM
npuHTEPOM. MO TAKTUNBEHOMY OULYLLEHWIO
€€ raaxkocTe CONOCcTaBumMa ¢ MaakocTbio
KanLKu.

AsTop nonpoboBan HanevyaTaTb nasep-
HbIM NPUHTEPOM GOTOLWAON0H Ha CTOPOHE
3TOl NNEHKK, NpeaHasHa4YeHHoW Aana
Takoro NpuHTEepa, ¥ 6bin NPUATHO YOUBNEH
BLICOKMM KaiecTBOM n3obpaxenus. Moc-
Ne HAcTPOKK NpuHTEpa Ha paboTy ¢ "Bbl-
COKOKa4yecTBeHHOW Oymaroi” u "makcu-
ManbHOKW NNOTHOCTLIO TOHEpPa™ (3TW peXun-
Mbl MMEIKTCH, Kak npaswno, BO BCEX na-
3€pHLIX NPUHTEPaX) NMOBTOPHO Hane4yaraH-
Hoe m3obpaxeHwe ctano 1 Bonee KOHT-
pacTHbiM. Kpome Toro, Bnarona-

pA  "wepwaBocTU’ CTOPOHLI
NAEHKW, NpeaHasHa4YeHHon ana
ne4aTu CTPYMHLIM MPUHTEPOM, B
Nna3epHoOM npuHTEPEe OHa He
npockans3siBaeT.

OcTaBanocs TONbKO YBENW-
YWUTL NNOTHOCTL GNOA TOHEepa,
NockKoNbky Ha npoceet wm3obpa-
¥eHue He Bbino abconoTHO Yép-
HbiM. [lns 3TOro HanedaTaHHbIA
cdoTowabnoH AOCTATOYHO HA He-
KOTOpOE BpEeMS MNOMEeCcTWTb B
aTmocdepy napos pacTtBopuTe-
NA NakoB W KPacok, Kak peko-
MmeHpoeaHo B [1].

JinA BLINONHEHWA 3TOW Npo-
ueaypsl Obinn  npuobpeTeHs
KOHTEWHep U3 NONUNpPonuiexa,
npefHasHadYeHHbld Ana paso-
rpeea npoayktoB B CBY-neum 1
MMEILWMA TEPMETUYHO 3aKpbl-
BAKOLLYIOCH KPLILIKY C 3aulénka-

KOTOPOWA HaHEeCEH CBEeTOYYBCT-
BUTENbHBIA Cnoi doTopeancra, pearu-
pylowmin Ha ynsTpaduoneToBoe Manyye-
HUEe Tak HasbiBaemoro awanaszoda UV-A c
ANMHOW BOoNHbLI 315...400 Hm, 3TOT Cnoi
3alMWEH OT HEXenaTenbHOW 3acBeTku 1
MEXaHWHYECKWUX NOBPEXAEHWA HENPO3paY-
HOW NUNKOW NNEHKOI,

Jo nocnegHero BpemeHn noaobHuie
3aroToBKW BbiNycKana nWlb HEMeukas
¢upma Bungard. OHWM M3roTOBNEHBLI W3
CTEKNOTEeKCTONMTA TONWKWHOR 1,5 MM npwu
TonwwmHe cnos meam 0,035 mm. Mpopatot
WX Noa HaseaHuvem "nnara ¢ ¢oTopeaunc-
TOM opHOCTOpOHHAR". B craree [1] peyb
WAET UMEHHO 0 HKMX, OOHAKO CerogHa ux
LUeHa CYyWecTBEHHO Boipocna. Kpowme

mepHa. OHa MakcumansHa B ero LeHTpe 1
cnapaet Gnuxe k kpasMm. Jlamne Heobxo-
OUM NpeaBapuTenbHLIA Pa3orpes B Teqe-
Hre 3...5 MUH.

B-4yeTBEPTHIX, CPOK cnyxbw Takon
namnel Bcero 1000 yacos. Bonsdpamosas
cnupans B HER 4acTo neperopaeTr B
MOMEHT BK/IOYEHWHA, TaK KaK e€ ConpoTua-
NEHWE B XONOAHOM COCTOAHWUW 3HAYUTENb-
HO MEHbLLE, YEM B ropsa4em.

Janee aBTOp NONLITAETCA PACCKA3ATb,
KaK yCTpaHuTb onucaHHele npobnemsl —
W3rOTOBWATL BLICOKOKAYeCTBEHHbIR $hoTo-
wabnoH ¢ BLICOKMM paspelieHuem c
noMoLWb 0BLIMHOrO NasepHOro NpUHTE-
pa, NPUMEHUTL COBPEMEHHLII HEAOPOroi

MW W PEe3VHOBOW NpokKnaakown,
NONUNPONUNEHOBAA MbINbHWLA COOTBETCT-
BYIOLWLEro pa3mepa WM NoauaTuneHosas
peweTka ANA KYXOHHOR pakoBWHL! (Nonn-
NPONWMEH M NOMMITUNEH CTONKK K BO3-
AEVCTBMIO MCNONb3YEMOro pacTBOpUTE-
na). OT pewéTkn Bbin oTpesaH ¢parmenT,
NOMELLAIOLLWIACH B KOHTEMHEP.

Ha nHe koHTelHepa Gbina yctaHoBne-
Ha MbinsHuua c 20...30 mn pacTBOpMTENS
(puc. 1). Ha mbinbHuuy Beina ynoxexa
pewétka, a Ha Heé — doTowabnoH
pucyHkOoM BBepx. [locne 3Toro kpbilka
KOHTeiHepa Gbina repMeTM4HO 3akpsiTa u
3acduKcupoBaHa 3awénkamu, B nasbl
KOTOPLIX BOLUNK BLICTYML! HA KOPNYCE KOH-
TenHepa.
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PAAWO N2 10, 2017

CnycTa OBa 4Yaca KOHTeilHep Obin oT-
KpbIT U doToWwabnoH akkypaTHO M3BneYéH
M3 Hero NUHUeTOM, 4TOObl He NOBpeauTh
pasmaryéHHblii ToHep. Nocne 10...15 MuH
MpCCYLIKKA, ﬂcUéAUﬂl‘lF\flle ANA uonapeHnus
pacTeopuTens, ¢otowabnoH npuroaeH
ONS U3roTOBNEHUA NNATHI.

PaHblle aBToOp NPUMMEHAN B Ka4YecTee
pacTBOPUTENA OMXNOPaTaH. 370 Beuwle-
cTBO nerko Geino npwobpect 8 mobom
MaraswHe pagwopertanei, obbi4yHO nop
HaseaHMeEM "Kneil ANA OpraHuy4eckoro
crtekna”. OQHAKO CYLWECTBEHHO NyqLiein

pacTBOpALei cnocobHocTeio oGnagaet
anxnopmeraH — BecuseTHas XUaKoCTs Co
cnabbiM 3anaxom aueToHa. Temneparypa
eé kunenns — 40,1 °C nporue 83,47 “Cy
AMXNOpPaTaHa, B CBA3KW C 4eM AUXnopme-
TaH MHOrAA BBOAAT B COCTAR XNafareHToB.

Ho rnaBHoe A0CTOMHCTBO AMXNopmeTa-
Ha — B OTAWYME OT TOKCWMYHOro OUXNop3a-
TaHa OH OTHOCUTCH K ManoonacHbIM XUMim-
YECKUM CoeiMHEeHWAM. B CBA3KM C 3TUM ero
MPUMEHRAIOT B CMECAX 1A CHATUA naka, B
MULLEBOA NMPOMbILLNEHHOCTW — ANA NpK-
roToBneHus BeICTPOPacTBOPUMOra kode
W OpYrX NMALLEBbLIX NPOOYKTOB, M AaxXe B
npouecce Npow3BOACTEa AyxoB. Kpome
TOro, AMXNOPMETaH CYLLECTEEHHO Aeles-
ne puxnopartaHa. Beicokas pacTeROpsio-
wan cnocoBHOCTb W NeTYYecTb AnXNopmMe-
TaHa NO3BONANT CYLECTBEHHO YBENNYUTE
ONTUYECKYID NNOTHOCTL CAOA TOHepa no
CPaBHEHWIO C ANXIOPATAHOM.

HoBble maTepuansl
CO CBETOYYBCTBUTE/IbHbLIM C/IOEM

Kpome cpaBHUTENBHO AOPOrUx CTEKNO-
TEKCTONUTOBLIX 3aroTOBOK NAaT co CBeTo-
YYBCTBUTENLHBIM CAOEM, BbIMYCKAEMbIX
koMnaHuen Bungard, B nocnegHee epems
B NpoAaxe NoABWAWCE 3aroTOBKWU U3 ApY-
roro martepuwana — HakenuTa, NOKPLITOro
meaHol cdoneroin TonwwHoi 0,035 mm c
HAHECEHHbIM HEe HEeE& CBEeTOYYBCTBUTENb-
HbiM cnoem (poToOpe3ncToM), 3alMLLEH-

HbIM CBETOHENPOHWLEEMOR NUNKOA NAEH-
KOl ceeTno-ceporo userta. Ero seinyckaer
komnaxus Kinsten (puc. 2).

B oTnu4ue OT CTEeKNOTeKCTONWTa,

noencTasnanuers cobBol ocTexnoTrans
NPEACTAaBNRIcWErc covld ToRA0TKaHD,

NPONUTaHHYIO 3NOKCWAHOK cMmonoi, Bake-
NUTOBAA Nnarta LUenuKkoM COCTOMT M3 3a-
TBEpAEeBWen GeHONLHOW CcMonbl. 3Tum
OHa CXOXAa C reTuHakcoBOW, npeacras-
nswowen coboit BymaxHylo OCHOBY, Npo-
NUTaHHYO hEeHONBLHON CMONON.

Bakenut xpynok, NO3aToMy pesaTtb ero
HOXHMLAMW NO MeTany, Kak CTeKNoTeKc-
TonuT, Henb3a. OAHako OH NpexkpacHo
nUAUTCA 0BBIKHOBEHHBIM PYYHBIM 10063K-
KOM C NWUNKOA No aepesy. MNpu aTom nunka
HEe TYNWTCH, Kak OT CTEKN0TEeKCTONUTA.
Kpome TOro, Bakenut MOXHO CBEPNWTH
0OLIKHOBEHHLIMIW CTaNbHLIMKM CBEpPAaMMU,

4aTh QOTOCHUMKOB C (POTONNACTUHOK W
nnockux boToONNEHOK pasmMepamm 9x12 cm
(pmc. 3). Ha crekno pamkn doTowabnoH
YKNaablBalwT PUCYHKOM BBEpX, Ha HEero

¥NanyT 3aroToBKY MNNaThs CReTOoUVBOTRIA-
Rigays Sdi UiVoRY nndio Lot ivayouiod

TenbHLIM CNOEM, C KOTOPOro npeasapu-
TENLHO CHATA 3aWMTHaA NneHka, Kk ¢oTo-
wabnoHy. Ha 3aroTtoBky HaknagsBawT
NPWKWMHYIO NNACTMHY W3 CTEKNOTEKCTO-
nuTa TONWWMHOR 4 MM, MOCNe Yero Beck
nakeT UKCUPYIOT B pamMKe ABYMS NPyXu-
Hamu ¢ 3awénkamu. bnaropaps 3tomy
CBETOYYBCTBUTENbHLIN CNO dhoTopesncTa
0Ka3blBAaeTCA NNOTHO NPUXaTbiM K Hane-
4yaraHHOMY Ha GOTOoLaBN0HE PUCYHKY.
OnucanHas Npoueaypa NnpocTa U Nerko
BbINONHWMA. EAVHCTBEHHLIW COBET — ANs
NonHoro npwnerasus ¢oTowadnoHa K
hoTopeancTy HeoBxoaMMO eLLE N0 CHATUSA

“Puc. 3/

He onacascb Ux 3aTy-
MATb.

BakenutoBan 3a-

Puc. 2 roToBKa MNatbl KOM-

nanuu Kinsten npu-
On1anTensHO B ABa pa3a AELWEBNe, Yem
paBHas el no pasMepy CTeKNOTeKCTO-
nutoBas komnaHuk Bungard. CeeTouvyBeT-
BMTENBHOCTL (DOTOPE3NCTA Ha HWMX OAMHA-
KOBa, HO NPV NPOABAEHUN PUCYHOK ne-
YaTHLIX NPOBOAHWKOB HA NAATE KOMMNAHUK
Kinsten nony4yaetca 6onee KOHTPACTHLIM
(OH TEMHO-3ENEHOr0 LBeTa).

B neBom HuxHEM yray ynakoBku 3aro-
TOBKW NNathl kKomnaxuu Kinsten Ha puc. 2
BuaHa mapkuposka PS1015, rae P — ma-
Tepwan (phenolic), S — nnata nokpbiTa
MeaHoin $onNLroi ¢ OAHOW CTOPOHLI,
1015 — eé pasmepst (10x15 cm). Komna-
HusA Kinsten BbINyCKaeT U CTEKNOTEKCTO-
NUTOBLIE 3aroToBku nnat. B atom cnydyae
Oykey P B mapkuposke 3amenseT Bykea G
(glass — crtekno). Hanpumep, GS1015.
OpHako CTOAT OHW JOPOXE CTEKNOTEKCTO-
NUTOBbIX KOMMaHwuk Bungard.

MoaroToeka nnatbi u ¢poTowab-

NOHA K 3KCNOHUPOBAHWUIO

Y1066 NNOTHO NpuxaTs oTowabnoH K
CBETOYYBCTBUTENLHOW NOBEPXHOCTW 3aro-
TOBKW, aBTOP NONL3YETCA PaMKOR, MCXOA-
HO NpeaHasHa4YeHHOW ANA KOHTAKTHOW ne-

Sau.I.HTHOﬁ NNEHKW MENKUM HanunbHUKOM
wnun Haadunem yaanuTe 3ayceHust Ha Kpa-
AX 3droToBKW Nnathl, OﬁpElBOBaEILLIMECH
nocne eé pacnuna. Bce onwnkn cneayet
TWartenbHO yaoanuTe KMCTOYKOM C XECTKIM
BOPCOM (NyYLUE BCEro U3 WETWHbI).

UcTouHuk ynsrpacduoneToBoro
U3NY4EeHUN U IKCMOHUPOBaHUE

Kax Obino ckasaHo BbllWe, A0 nocnen-
Hero BpeEMeHW EOVHCTBEHHBIM HaAEXHbLIM
WCTOYHUKOM ynbTpadMoneToBoro nanyye- -
HWUA ONA 3KCNOHWPOBaHMA doropeancTa
owina namna Ultra Vitalux mowHOCTBIO
300 Bt. OpHako ceroaHs BMecTo 0DbI4HBIX
Namn HakanueaHWs ons OCBELLEHWUA noMe-
weHuii, namn B ¢papax asTomobunen w
[axe Noes3foeB METPO NPUMEHSAIOT BbICO-
K03 HEKTUBHLIE CBETOAMOAL BUAMMOrO
crnekTpa wanydeHus. ABTOp 3ajancs BO-
NPOCOM: @ He BbINYCKAKT NN BLICOKO3M-
GekTuBHLIE CBETOAMOALI YNLTPaduoneTo-
BOro avanasoHa? Kak okasanock, Bbinyc-
katoT. Mano Toro, MoxHo npuobpecTu ro-
TOBYIO CBETOANOAHYIO YNETPAGUONETOBYIO
namny mMowHocTeio 3 BT cO cTaHaapTHLIM
uokonem E27, kotopas B 25 pas gelwesne
namnsl Ultra Vitalux.

Ho Gyper nu Takoil MCTOYHWK ynsTpa-
GUONETOBOr0 MINY4eHWA AOCTATOYHbLIM
ONA 3KCNOHWpOBaHwWA 3arotoexkun? Kakas
akcnoanuua notpebyerca? Yrobul npose-



puTL 370, BbINa NpuobpeTtexHa namna gua-
meTtpom 63 mm, cogepxaulas 50 yneTpa-
duonetosbix ceetoauonos (Ultra Bright
E27 UV Lamp Ultraviolet Color Purple Light

ENIEN | amea Bolk 290 RMadal Mombaor
JuLcuw waifip oWid ccuy, wiDGE WUITIoET

LDHH1599-b). Mo cpaBHeHWiO
¢ namnoin Ultra Vitalux owa
BbIMAOUT MNPOCTO KPOLLEYHOW
(puc. 4). Heckonsko OOpOXe
CTOWUT yneTpadroneTosas nam-
na avaMeTpoM 92 mMm 1 moul-
HocTelo 6 BT, copepxauan
100 ceetogmonos (Ultra Bright
6W E27 UV Lamp, Model Num-
ber LDHH1621B).

Ho kakoea, xots OBkl npu-
6n11U3nTENLHO, ONTUMAaNbLHas
NPOOOMKUTENEHOCTE 3KCNO-
HMpoBaHua QoTope3ncra Ta-
KO namnoil? ABTOp NpOBEN
IKCNEPUMEHT, IKCMOHNPYA 3a-
roToBKY TPEXBATTHOW cBeTOo-
OVOOHOW namnon © paccTos-
HuA 10 cMm B TeYeHWe YeTbipéx

YEeHHOW B ero pesynsrarte nnare, nokasaH-

HOI Ha puc. 7, obosHaveHa NPoACKK-

TEeNLHOCTL 3KCNO3WLMK eE YYaCTKOB B ce-

KyHﬂ,aX WupuHa nuHwia cetkn — 0,1 MM,
m gt — 0 25 pana

a Al OKauTD —
a NWvHEWY OKaHTOBKW g WL

3TOT 3IKCNEPUMEHT NOKa3an, 4To oNTU-
MansHas NPOAO/KUTENEHOCTL IKCMNO3N-
UMK nexut B uHTepsane ot 40 no 60 c.
Mpuyém Bbino obHapyxeHo, 4To U3obpa-

WALIAO LS YUasTEAY ANSTLl arcmnuiannoon.
AHEHWA Ha yHalTrax Mnato, SkCnNohyupoBan

HbiX B TedeHue 80 u 60 ¢, noseu-

—Puc. 4

NUCb Yepes cooTBeTcTBeHHo 1,5
1 2 MWH NOCNe Havyana nposisne-
Hug. OAHaKo Ha y4acTke nnatsl,
3KCMOHWPOBAHHOM B Te4YeHue
40 ¢, naobpaxeHne NOABWMNOCH
NWLWb CNycTa 5 MUH. 3T0 roBOpUT
O TOM, 4TO MeHblLue 40 C 3KCNoHW-
poBeatk GOTOPE3NCT HE CNEaYET.
WNa Teopun dotorpadumn xo-
POLLIO M3BECTHO: 4TOBL! NONY4UTH
6onee KOHTPACTHLIA CHAMOK (4TO
1 TpebyeTca NpW U3roToBAEHWUN
doTowabnona), ero Heobxoau-
MO "HeaoAepxaTe” u "nepenpos-
BUTL". MHbIMKW CNOBaMW, Makcu-
MANBHO YKOPOTUTE 3KCMOIMLMIO
W YBENWHUTE ANUTENBHOCTL Npo-
ABNEHUA. Ype3aMepHo yBenuuu-

MUHYT. Hepes Kaxay MUHYTY

om
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Puc. 5

CBETOHEMNPOHULAEeMan nnacTuHa, Yyc-
TaHOBNEHHan nepep 3aroTOBKOW, caBura-
nace Ha war. boino obHapyxeHo, 4To 0a-
HOMMWHYTHOW 3KCNO3uuWMWM BNONHE [0C-
TaTo4yHO, a ABYXMWHYTHOW CNULIKOM MHO-
ro. OTkyna xe B TaKkOW ManeHbKOi CBETOo-
OWOAHOW namne B3ANCA TaKo MOLUHbIA
NOTOK YNsTPahUONETOBOro M3Ny4eHna?

Jnsa oTeeTa Ha aTOT BONPOC HbINK Npo-
aHanuanpoBaHbl CNEKTPbl  M3Ny4eHus
namnbi Ultra Vitalux (B3aT 3 npunaraemo-
ro K HEel ONUCcaHWs 1 NOKas3aH Ha pUc. 5)u
yNnsTpacduoneToBoro ceeroanoaa. AHann3
NO3BONWA CAENaTH CNEAYIOLUNE BbIBOAbI.

1. Namna Ultra Vitalux umeeT wunpokunin
CNeKTp Many4eHus, Ho B 3ahdEeKTUBHOM
obnyyennn ¢oTopesucTa NpUHUMAIOT
y4acTue NUWb HEMHOMOYWCNEHHLIE CMeK-
TPankHbIE NUHUK, Nexalye B AuanasoHe
UV-A. Bca octansHas aHeprus pacxony-
eTca 6ecnofesHo.

2. CnekTp uany4enns ynsrpaduonero-
BOr0 CBETOANOAA CO CpeAHen ANMHOK BON-
Hbl 365 vnu 380 HM NpPaKTUHECKW NONHO-
CThIO COCPeAcToYeH B ananasore UV-A. MNo-
3ToMy Ha $OTOPE3UCT BO3AESWCTBYET BCH
IHEPrus M3Ny4eHns Takoro cBeToavoaa.

B cBf3n ¢ 3TuM BbINO peleHo NoAHATL
CBETOOAMOAHYIO namMny Ha BoicoTy 30 cm
Haj MOBEPXHOCTBI0 3aroTOBKW MNnathl
(puc. 6), 4T0OLI YMEHBLWWUTE WHTEHCUB-
HOCTE €€ 00ny4yeHus, W NPoBECTH ewe
oouH akcnepumedT. Uudpamn Ha nony-

BaTk 3KCNO3WMUWMID HexenaTenb-

HO, MOCKONbKY 3TO NPUBOAWT K nosAsne-
HWID TOYEYHbIX AehEeKTOB HA OTHOCUTESb-
HO BonbLWMX NO NNOWAAK y4acTkax Meam.
370 OTYETAMBO BMAHO Ha puc. 8 — doTo-
CHWMKE y4acTka nnartkl, NONYy4eHHON B
npegblayuieM 3KCNepuMMmeHTe, npu ero
obnyyeHnn B TedeHne 4 MuH.

WMTak, onTMmMansHOE paccTOAHWE OT
CBETOAMOAHOM ynsTpadhUoneToBoid nam-
nbl MOWHoOCTEO 3 BT pao obnydaemor
NOBEPXHOCTW 3ar0TOBKW NNaThl — OKONO
30 cMm, NpwW 3TOM NPOAOMIKWUTENLHOCTE
3KCNo3nuMmM aonxHa ObiTe He Donee
MUHYTHI (CTONBKO Xe, CKONbKO Tpebyercs
npv oceewenun namnoi Ultra Vitalux).
Ona yBENWYEHUA ONTWUYECKON MNOTHOCTK
Cnos TOHEpa PeKOMEHIYD WCNOAL30BaTh
AWXNOpMeTaH.

Heobxoammo aobaeuTh, 4TO CBETOAM-
oaHas namna auametpom 60 mm, cocTos-
waa w3 50 cBeTOAMOA0B OAMHAKOBOW
APKOCTW, NO3BONWMAA NONY4YMTE CBETOBOE
naTHO gvameTpom okono 120 mm, ocee-
WEHHOE nNpakTU4eCcKW PaBHOMEpPHO, B
OTAWYKE OT CBETOBOro NATHA, CO3aaBae-
moro namnon Ultra Vitalux. Ons onpepe-
NEHWUA ONTUMANBHOrO MECTa PacnonoXe-
HWA PaMKW C 3aroTOBKOW NnaTthl B CBETO-
BOM MATHE PEKOMEHAOYEeTCHA NOANOXWUTh
nop, pamky nucT 6enoi Bymaru.
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Nposienenune poropesncra

Ans nposieneHus nsobpaxeHns nevar-
HbIX NPOBOAHWKOB Ha POTOPE3NCTE aBTop
PEKOMEHAYET XWUAKOCTb ANA MPOYHUCTKM
Tpyb "KpoT" (€€ nponaioT v noa Apyrumu
Ha3aBaHWAMUK, Hanpumep, "YkpoTutens
3acopoe” unu "KP07"). Takyio XuaKoCTb
nerko npuobpectu B XO3AWCTBEHHOM
marasuHe. OcHOBa cocTagea 3T0ro npena-
pata — kayctudeckas cofa (Xmmuyeckan
cdopmyna NaOH).

Y106kl NONYYNTE PACTBOP HYXHOM KOH-
LEHTPALMK, OTBUHTUTE OT BYTBINKK C Ko~
KOCTBIO 419 NPOYMCTKM TPYD NNacTUKOBYIO
KPLIWKY WM HanonHute eeé npenapaTtom
nosepxy (puc. 9). 3atem Bbinelite npena-
paT n3 KPbIWKW B NAACTUKOBYID ByThinky
emkocTteio 330 mn u goneiTe BoaL A0 €8
NONHOro 3anonHeHus.

AnutensHocTs NnpoAenerus — 3...5 MuH
npu Temneparype pacTsopa +25°C. 3a
37O BPEMA MO NOBEPXHOCTWM NnaTbl He-
06x0A1MMO HECKONBKO Pa3 NPORTU KUCThIO
CpeaHen MArkocTK (Ny4lle BCcero U3 Ko3b-
el wepcTn), 4T00BI CMBLITL HEHYXHYIO
amynsCcuio. 10 OKOHYaHWW MPOABNEHUA
TWaTeNbHO NPOMOATE 3aroToBky 60Mb-
LWIMM KONMYECTBOM XONOAHOW BOABLI, WC-
NONL3YA TY XKE KUCTb.

Bcio npouenypy NposSBAeHua 1 npo-
MBIBKW HEOOX0AMMO NPOBOAWUTE NPKW Chna-
6oM paccesHHOM OCBEWEHWW (Hanpwu-
Mep, Namnoil HakanuBaHWA MOLLHOCTLIO
He Gonee 40 BT, pacnonoxeHHOW He
6nuxe 1,5m ot 3arorosku). Ecnu arto
fnenatb Npv ApKom ceeTe (ocobeHHo con-
Puc. 9

ol

!nt'_r

HEYHOM), TO (OTOPE3UCT MOXeT ObiTb
HeobpaTMMO 3acBe4YeH, BECb PUCYHOK C
Hero Nnponager.

CywmTs 3aroToBky He Tpebyerca, eé
MOXHO Cpasy Xe MNOMECTWUTL B PacTeop
xnopHoro xeneaa. lpw aTom pacTeop
nonxeH BbiTb HE 04EHb HACLILLEHHLIM —
Takum, Npu KOTOPOM NPOLECC TPABNEHWA
NpPOAONXAETCA HE MEHee Yaca. JTo no3-
BONMUT, Habnioaas 3a ero xo4om, npekpa-
TUTb TPaBNEHWE B HYXHbIA MOMEHT, He
OONycKkas CKBO3HOrO MNOATPAaBNWUBAHUA
NeYaTHbIX NPOBOAHWKOB, Kak Ha pwuc. 8.
OctaTtku 3aTeepgeswero dotopesuncTa
NErko CHATb C NAaTbl TAMNOHOM, CMOYEH-
HbIM B aUeToHe.

TexHONOrna BCex AansHenwmx pabor c
NNaTton (NyKeHUs NedYaTHbiX NPOBOAHW-
KOB, CBEPMEHWA OTBEPCTWIA, NalkX KOM-
NOHEHTOB ANsi NOBEPXHOCTHOMO MOHTaXa)
noapobHo onucana 8 [2].
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Ne 5, c. 17—23; Ne 6, ¢c. 10—15; Ne 7, c. 8—15.
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OOMELWHWX YCNOBUAX. — TEXHONOTWKA B 3NEeKT-
POHHOI NpomblwneHHocTy, 2010, Ne 8, c. 18—
25;2011, Ne 1, c. 9—13; Ne 2, ¢. 18—25.

JlabopaToOpHbIA reHepaTop
curHanos Ha DDS

non ynpasneHuem Arduino
C. AJITYXOB, r. Bonbck CapatoBckoii o6.1.

MporoTunom 3Toro reHeparopa cTana HaWgeHHas aBToOpPoM B
HUHTepHeTe koHCcTpykuna [1]. OHa gononHeHa arTreHi0oaropom, KOTo-
PbIM ynNpasnseT MUKPOKOHTponnep, GydepHsiii ycunurens cobpau
Ha MHUKpOCXeme ApPYyroro Tuna, BHeCeHbl U3MeHEeHUs B nporpamMmmy
MukpokoHTponnepa moayns Arduino Nano.

WMKPOCXEMbI NMPAMOro undpoBOro
cuHTE3a 4actoTel (DDS) 006bI4HO
NPMMEHSIOT B 3a0al0WKnX FreHeparopax w
nepecTpavBaemMelx reTepoauHax panvo-
cTaHumi [2, 3], nabopaTopHLIX reHepaTo-
pax curHanoe [4, 5]. MukpokoHTpon-
nepHoe yrnpaeneHne WMWK Nerko no3go-
NAET peanuaoBaTh reHepaTop Kadawulen-
cs yacTtoTsl [6]. B nocnegHee Bpemsa cno-
XUnack cuTyaums, koraa npuobperteHwe
oTAENnsHO MUKpocxembsl DDS v mukpo-
KOHTpONnepa [O0pPOXe, YeM roTOBbIX CO-
[epxawmx ux moaynei. B npeanaraemom
nabopaTopHOM reHepaTope CUHYCOoW-
OanbHBIX CWUrHanNoB NPUMEHEHbLI MOOYNbL
cuHTesatopa 4actotel HC-SRO8 Ha muk-
pocxeme DDS AD9851 M MUKpPOKOHTPON-
nepHeiid moayne Arduino Nano.
leHepartop umeeT TpK pexuma paboTtsl:
1 — reHepauuvsa CMHYCOMOANLHOrO Cur-
Hana Yactoroi ot 1 My ao 70 MIy, ycraHae-
JIMBAEMOI C MUHUMANBHBIM Wwarom 1 My,
2 — reHepauvs curHana kasarwouwlencs
4acToTel. KavaHwe npoucxoaut ot ycrta-
HOBNEHHOro Ha XKW 3Ha4eHns B CTOPOHY
MoBbILLEHWUA YacToTkl. [Nonocy v war kaya-
HWUA MOXHO yCTaHaeBnMeaTb NPOW3BOMLHO
BO BCEM OMANa30HE TEHEPUPYEMLIX Hac-
TOT, HO War AomkeH BbiTh MeHbLUE NONOCHI.

Yucno waros B OAHOM LMKNE KavyaHus
PaBHO LWMPUHE NONOCH! Ka4yaHus, AenéH-
HOW Ha ANWHY Wara, nmoc eauHuua. NMepu-
o[l NOBTOPEHWA LIMKNOB PABEH 3TOMY 4UC-
ny, yMHOXeHHOMY Ha 660 mkc. B Havane
KaXA0ro UMKna ka4aHus ANA CUHXPOHW3a-
UMK passepTkK ocuunnorpaga reHepupy-
Vs, MB

10000 —— . —

eTCA UMNYNBC HU3KOro NIOTMYEeCcKoro ypos-
HA AAMTENLHOCTLIO 11 MKC;

3 — reHepauma curdana, 4acToTa Ko-
TOPOro OTAMYaeTCA OT 3a4aHHOR HA OAHO
M3 cneayrwmx GUKCUPOBAHHLIX 3HA4Ye-
Huin: 450 klu, 455 klu, 460 klu, 465 kly,
1,6 M, 1,8 My, 5,5 MMy, 10,7 My, n
21,4 MI'y. BbixopHas 4acrtoTa paeHa
CYMME YCTAHOBNEHHOrO Ha WHAoukKarope
3HA4YeHUa 1 BoIBPAHHOIO CMELLIEHKS.

ATTeHoaTop ocnabnaert BHIXOQHOW CHr-
Han Ha 0—110 ob crynexamn no 10 pb.
3KCNepPUMEBHTANbHO CHATBIE rpadukK 3a-
BMCUMOCTW amnnnTyAbl BbIXOOHOrO Ha-
NPAXEHWA OT 4acToTel NPW PA3NKMHYHOM
ocnabneHun aTreHlaropa nokasaHbl Ha
puc. 1. [eHepaTop, BHYTPEHHEE COMNpOo-
TvBneHve kotoporo 50 Om, Bbin HarpyxeH
TONBLKO BXOOHbIM CONPOTUBNEHMEM OC-
yunnorpada (okono 1 MOm).

MpuHUMNMansHaa cxema reHeparopa
n3obpaxeHa Ha puc. 2. OH COCTOWT M3
rotoeeix moaynei Arduino Nano (A1),
HC-SRO08 (A2) Ha Baze mukpocxemsl DDS
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AD9851 » camopenbHbIX NaT NATaAHWA W
OpraHoB ynpasfieHus, aTTeHinaropa (2 Wr.),
bydepHoro ycunutena. [MO3MUMOHHBbIE
0603HAYEHUA ANEMEHTOB, HaxXOAALWMXCH
Ha CamogenbHbIX nnaTax, cHabxeH sl undg-
pOBLIMKW NpedrKcamMu, PABHBIMKW YCNOBHO-
My HOmepy nnatel. MHdopmauws o paboTe
reHepartopa suiBogvTea Ha KK HG1.
BHelwHee HanpsxeHwe NUTaHWsa reqe-
patopa (14,5...20 B) noganTt Ha pasbém

3XS1 o1 sHewHero nctovHuka. NMotpebns-
eMbli OT Hero Tok He npeseiwaeT 150 mA,
Brikmo4atens nutaHdua 3SA1 pacnonoxex
Ha NepeaHei NaHeny Kopnyca reHeparopa.
Ha nnate nWTaHWs U OprasoB ynpasnexsus
YCTAHOBJ/IEHLI TPW MHTErPaNbHLIX CTabunu-
3atopa: Ha 12 B (3DA1), Ha 10 B (3DA3) n
Ha 5 B (3DA2). HanpsixeHwne 10 B Ha BbIXO-
ae crabummaaTtopa 3DA3 TOMHO ycTaHaBnu-
BaioT noabopkoit peavctopoe 3R7 n 3R8.

Kongencatopel 3C1—3C9 w 4C1—4C4
GUNETPYIOT MATAIOLUME HANPAXEHWUA.
Moayns A1 nuTaeTca HanpsxeHuem
12 B o1 crabunuzatopa 3DA1, npu atom
AeNCTBYET YCTAHOBAEHHLIA B moayne cTa-
Bunusatop Hanpsxeuua 5 B, koTopoe
ucnone3osado anst nutadma XKKW HGI.
Hanpsxexwem 12 B nutawTt pene, ycta-
HOBfIEHHBIE HA MNNATax aTTeHaTopOoB.
Moayns A2 nonyyaer nutanue oT ctabu-
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nusatopa 3DA2, 4to nossonuno wsba-
BWTECA OT NOMEX, CO34aBaeMbIX MWKPO-
koHTponnepom moayns Al. OY 4DA1 B By-
GdepHOM YCUAWUTENE NUTAETCA Hanpaxe-
Huem 10 B ot crabunmnaartopa 3DA3.

Bcemwu yanamu renepatopa ynpas-
SIAET N0 3arpyXeHHON B HErO Nporpamme
MukpokoHTponnep ATmegal68P wunwm
ATmega328P, ycTaHOBReHHblii B Moayne
Arduino Nano. lpyuMeHEéH Moaynb C WH-
nexkcom R3, B koTOpom npeobpa3oBartens
wHTepdeiica USB-COM BbinonHeH Ha
mukpocxeme CH340G.

KKW HG1 vmeeT gee cTpoku no 16 cum-
BOJIOB 11 BCTDOEHHLIA KOHTPOJINEP, COBME-
cTumbiil ¢ HD44780. Mnata XKW 6obina
nogseprhyta gopabotke. MmeBwmincs Ha
Hei peauctop R8 (puc. 3) conpoTuene-
Huem 100 Om, orpaHn4MBaOLLWA TOK NOA-
CBETKY 3KpaHa, Dbin 3aMeHEH PE3NCTOPOM

YCTaHaBAWBAIOT War NepecTpoliki pae-
Hbim 1 kY. HaxaTrammy Ha 3TY Xe KHOMKY B
pexume 2 UMKNMYecky BeibnpaT 4acToTy
HaYana CKaHWPOBAHWA, LUWPWHY NONOCHI
Ka{aHus v OJVHY Wwara nepecTponku
yactoTel. B pexwume 3 3TON KHONKON

3a[310T CMeLLeHne reHepypyemMoi 4acTo-
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conpoTtusnersvem 220 Om. 3T0 NOHU3WNO
Tok, noTpebnaemMsiii NnoacBeTKoN, ¢ Honee
yem 20 mA no 10 mA. MNpw 3TOM SPKOCTb
NOACBETKY NPakTUHECKW HE YMEHbLUW-
nace. Ha 3toit xe nnate Gbiit CMOHTUPO-
BaHbl nocne noadopky peswctopel R1 w
R2, 3apawowme KOHTPAcTHOCTbL n3obpaxe-
HWA Ha IKpaHe wHamMKaTopa,

BpaweHunem py4ki aHkogepa 351 yee-
AV4UBAIKOT WAW YMEHLLIAIOT reHepupye-
MYIO 4acTOTY wWaramu, OAWHY KOTOPbIX
MOXHO W3MEHATL HaXaTUAMK Ha 3TY

L 32x32 I
) I

HWA Ha HUX BEICOKOrO NOrM4ECKOro YPOBHSA
Npuy PasoMKHYThIX KOHTaKTax.

Jetany cTabunn3aTopoB HanNPAXeHWs
NWTaHWA ¥ OPraHoB yNpasieHus pasme-
WEHbl HA OJHOCTOPOHHER Ne4YaTtHon nna-
Te, npeAacTaBneqHon Ha puc. 4. KHonky v
3HKOOEP YCTAHaBNMBAIOT HA HEW CO CTO-
POHbI MEe4aTHbIX NPOBOAHWKOB. 3HKOAEP
KPEnAT raikoil Kk kopnycy reHepatopa. K
Hemy xe 6e3 WIoNAUMOHHBLIX NPOKNALoK
NPUXUMAKIOT TENN0OTBOAAWME daHubl
cTabunmaatopos 3DA1 1 3DA2. Ctabunu-
aatop 3DA3 pabotaer 6e3 gononHUTENb-
Horo TennooTeogda. Kongencatope 3C3 n
3C5 MOHTUPYIOT Ha nnaty AWlbs npwu
HEeoOX0AUMMOCTI YyCTpaHnTb cbou B pabote
3HKOAEPA.

BrewHwit Bua moayns HC-SRO8 noka-
3aH Ha puc. 5. l[eHepupyemblil UM curHan
CHWMAIOT C MMEIOWEerocs B MOayne Harpy-
304HOro peaucrtopa LC-puneTpa HMKHWUX
yacToT. [poBOga, WAyLWME OT MOAYAA K
BydepHOMY YCUAUTENO, NPUNAsHLI Heno-
CPeAcTBEHHO K 3TOMy peaucTtopy (RS). Ha
puc. 5 OH HaxoguTcA y nNpaBoro cpesa
NnnaTb! BBEPXY.

Y100bl YMEHBLLWWTE MCKAXKEHWA CUrHa-
a, PEKOMEHAYETCH OTKIO4WTE BCTPOEH-
HBIR B Mukpocxemy AD9851 komnapaTop,
GOPMUPYIOWNA NPAMOYTrONbHLIA BbIXOL-
HOW curHan. Ans atoro HeoGxogumo ne-
PEBEeCT ABWKOK YCTAHOBNEHHOro Ha nna-
Te MOAYAA NOACTPOEHHOro peswucTopa
R13 B 0aHO 13 KPANHUX MONOKEHWA.

C moayns DDS curkan noctynaet Ha
BydepHbiid yeunuTens ¢ Ko3GOUUMEHTOM
ycuneuwa 2, cobpaHHelid Ha OY 4DA1
{OPAB42N), yepe3 koHaeHcaTopsl 4C5 u
4CB, He nNponyckanwye ero NOCTOAHHYID
cocTasnaowyo. C noMoLWb pe3ncTopos
4R1, 4R2 1 BGNOKVMPOBOYHBIX KOHABHCATO-
pos 4C1—4C4 co3paHa WCKYCCTBEHHAs
cpeaHas Toqka nutanus OY. [lna yctpane-
HWA NOCTOAHHOW COCTABNSAIOWEA BbIXOA-
HOI curHan OY nocTynaeT Ha aTTeHlnaTop
yepes konaencatopel 4C7 1 4C8. Peauc-
Topom 4R6 3a0aHo BLIXOAHOE COMPOTUB-
NIEHME reHepaTopa.

BydepHsblit ycunuTens cobpaH Ha 0aHo-
CTOPOHHEI nedYaTHol nnarte, n3aobpaxeH-
HoW Ha puc. 6. OHa paccumTana Ha ycTa-
HOBKY KOMMOHEHTOB AN5 MNOBEPXHOCTHOTO
MOHTaxa. Pe3ancTopsl U KOHOBHCATOPbLl —
Tunopaamepa 1206, ponyckaeTtca yc-
TaHOBKA pe3vucTopos Twnopaamepa 0805.

YcuneHHelil curHan nocTynaer 4epes
aTTEHINATOPb! HA BbIXOOHOK pasbém XW2
(CP50-73). OAns ynpaeneHua koadpopuum-
EHTOM 0cnabneHns B aTTeHAaTopax Wc- .
nons3oeaHsl pene HLS-4098-DC12V ¢ co-
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py4ky. HaxaTtuamim Ha kHonky 3SB1 name-
HAOT koadduumeHT ocnabnenus aTte-
HlOaTOpa, a C nNomMouibio kHonkw 3SB2
CMEHSIIOT pexumbl paboTel reHepaTopa. B
pexume 1 Haxatuem Ha kHonky 35B3

Puc. 7

Thl OTHOCWUTENBHO noxaaannoﬁ Ha MHOWKa-
Tope. Bce Bxoasl Moayna Al, K KOTOPBIM
MOAKNKYEHBI KOHTAKTbI KHOMOK 1 3HKOAE-
pa, coeauvHeHsl ¢ uensio nuTadma +5 B vye-
pea peawctopel 3R1—3R6 ans nopnepxa-

npotusnedmem obmotkn 720 Om, Tpaw-
auctopsl 1VT1, 1VT2, 2VT1, 2VT2 ynpas-
AAOT 3TMMK pEfie N0 KOMaHAaM Moayns
A1. O6moTKW pene AnA NoAaBneHus Bbi-
OpOCOB HanNpsXKeHWs CamMOWHAYKUMK 3a-



WyHTUpOBaKbL awoaamu 1VD1, 1VD2,
2VD1, 2vD2.

Mnatel ABYX aTTEHIDATOPOB MAEHTUYHLI
(puc. 7) v pasnnyalnTcs AMWE HOMWHA-
NiaMK YCTAHOBNEHHBIX HA HUX PE3UCTOPOB.
WaroToBneHsl 3Tk nnatel u3 GONLrupo-
BaHHOMO C ABYX CTOPOH CTEKNOTeKCTOMM-
Ta. DonNbra HA OAHOW M3 CTOPOH CNYXWT
3KpaHoM W coeawHeHa ¢ oBLMM NpoBO-
AOM CTOPOHB!I NMevyaTHbIX NPOBOAHWMKOB
yepes nepexofHblie OTBEPCTUA, KOTOpbIie
Ha puc. 7 nokasadbl 3anuTeiMu. Bokpyr
BbIBOAOB AeTanen ¢onsra akpaHa yaane-
Ha 3EHKOBaHWEM.

Jnsa nony4enna HeobXoaMMbIX 3HAYEHWIA
CONPOTUBNEHUA KaxXOblii U3 pe3ncTopos
3KBMBANIEHTHOM CXEMbI aTTEHIOaTopa dak-
TUHECKW COCTaBNEeH W3 ABYX, COBAMHEH-
HblX NapannensHo.

Ha npakTike no4T HEBO3MOXHO HANTY
pes3ncTop, CONPOTHBAEHWE KOTOPOro B
TOYHOCTW PABHO HANWCAHHOMY HA HEM
HomuHany. Moatomy HeoGxoAWMO, Uame-
PUE PEANLHOE COMPOTUBNEHWE UMEIOLLMX-
CA B HANW4MK Pe3vcTopoB, BeiBpaTtk TOT,
CONPOTUBNEHWE KOTOpPOro 6Amako K Tpe-
6yemomy Rg..,, HO Bonbwe ero. 3atem,
NnoacTaBuB CONPOTUBAEHWE BLIDpPaHHOTO
peauncTopa R, B popmyny

Hpacu i l:{1

Bt

pacy 2.

PacuétHoe KomBunaumu OTHNOHEHWE
Omaﬁ.;euue, conpoTusnenue, | pesucropos, | oF pacuétHoro,
A Om Om %
150 u 270 0,19
10 %625 160 1 240 -0,26
7115 91 m 330 0,25
’ 110 1 200 -0,26
75 1 330 0,00
5 L0t 82 1 240 0,01
34756 270 v 3000 0,08
: 390 1 680 0,14
56 1 390 =4,00
40 31,01 nogbop w3 51
3000 » 15000 0,01
293,75 3600 1 8200 0,08

HalWTK conpoTueneHwe peswctopa R2,
KOTOpbIM CreayeT nogknouiTe napan-
nensHo nepeomy. B Tabnuue npencras-
NeHbl HEKOTOpbie BO3MOXHbIE KomOuHa-
UM PE3WCTOPOB ONA PasnuuHbiX CTyne-
Hel aTTeHI0aTopos..

leHepaTtop cobpaH B anioMUHVEBOM
kopnyce ¢upmel Gainta BX23B-1 (120x
x100x31 MM) C kpbilwkoiw BX23T-1
(120x100x4 mm). MoryT BbiTh MCNONL30-
BaHb! DONee COBPEMEHHLIE KOPNYChl TOW
we Gupmsbl BO23 unw BS23, ykomnnekTo-
BaHHbIE KpbllwKamu. BHyTpw kopnyc pas-
OENEH Ha OTCEKW Neperopoakoin ua Gonk-
rMpoBaHHOr0 CTEKNOTEeKCToNMTa, M3obpa-
XeHHoU Ha puc. 8. Oxa otaenseT nnathbl
aTTeHoaTopos ot moayns DDS c Bydep-
HbIM YCUNWUTENEM W OT NAAThl NWTAHUA W
ynpaenennsa. PacnonoxeHve OCHOBHbLIX
Y3N0B BHYTPW KOpnyca NpeacTaBfeHo Ha
puc. 9. Paawémbl XW1 n X\W2 — CP50-73.
Bua npubopa CO CTOPOHbL! MMLEBOW NaHe-
nm— Ha puc. 10.

Mexay nnatamu aTtTedloaropa ana
WCKNIO4YEHWA 3aMblKaHWiA NponoxeHa u3o-
nupylowas npoknagka. MNnata 6ydepHoro
YCUNWTENA C TOM Xe uenbio obmoTana NBX
M30NAUMOHHOWM NeHTol. MNnaTtsl atTTeHaTo-
pos, GydepHoro ycunutens n moagyna DDS
B KOpnyce He 3akpennensl. XKW sadukcn-
pOBaH Mexay AHOM KOpPMyca v ero Kpbiil-
KOW YeTbipbMs BUHTaMu gnuHoi 30 mm.

Mogyne Arduino Nano 3akpennéd nosepx
nnatel KKK Ha vaonupylowen npoknagke
13 NAacTuka ot kopobkw ana CD.
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Or pegaxkumn. [lMporpamMma MUKPDOKOHT-

ponnepa moayns Arduing Nano v GuGnuorexa
K HEeW umMmeTcs no agpecy fp://ftp.radio.
ru/pub/2017/10/gendds.zip Ha HAawem
FTP-cepeepe
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OTnapo4yHas nnara
Ana MukpokoHtponnepos PIC
B. JIABAPEB, r. Bazbma CMoneHckoi o6.

lpepnaraemsiii BApUaHT OoTNanoYHoi naatel NnpegHasHavYeH Ona

llPUI:lL_vPl\" W OThAagrRe Ilpurpamwf

PrrrT s S s
MARGORKCH !pv:u’l l:pvﬂ cemencTea

PICmicro B kopnyce DIP-28, nanpumep: PIC18F2525, PIC18F2620,

PIC16F76, PIC18F73, PIC1 6F8 70,

PIC18F873, PICTBFB?'G H MHOrMX

apyriux. Ona moxeTt 6bITb MONE3Ha KaK HaYUuHaWnM pagnoniobure-
JISM, TaK M ONbITHBIM pa3paboTyukam BCTPanBaeMoro NPorpamMmMHoO-

ro obecnevyeHus.

A00UHOl NRaTL! npencrasne-

Ha Ha puc 1. OHa umeeT "Ha GopTty”
cnenywwmin Habop anementoB: XKW
WH1602J-YYH-CT (HG1), kHONO4HYIO kna-
Buatypy (SB1—SB16), npa ceetogmona
ANA NOBEPXHOCTHOro monTtaxa (HL1 w
HL2), aBykoBoi wmanysatens HCM1606X
(HA1) c BCTpPOEHHBLIM reHepaTopom, umd-
poBoOi paTtuuk Temnepatypel DS18B20
(BK1), cTtabunn3atop HanpaxXedwsa nura-
Hua 5 B (DA1) v nadens Ana ycTaHoBKW
MukpokoHTponnepa DD1.

HL1 BL-LS12068UDR

posoro Tepmomertpa. fononuurensHo 2a-
AEeNCTBOBAB nany4artens 3asyka HA1, mox-
HO WMCNBITEIBATE MPOrpamMmbl PasniyHbix
CUrHaN3aTopoB, TaMMEepoB U ByaWNLHU-
KOB. V1 MHOrOe-MHOroe Apyroe.
Buiknoyatens SA1 npegHasHaLqeH ana
BKNH4YEHWA W BRIKNODYEHWA NUTaHWA nna-
Tel. Bolknioyatenem SA2 ynpaensioT noa-
cBeTkol 3kpana XKKW, a noactpoeyHsim
peanctopom R9 perynupyloT KOHTpacT-
HOCTb M300paxeHns Ha HEM. Pa3dbém X1
npegHasHadYeH ANA NOAKAKYEeHWs Npo-

HG1 WH1602J-YYH-CT

TC-12ET (KLS7-TS1204) vnn nopobHsie.

B kauecTee npumepa Toro, Kak pabo-
TaTh C OTNAA0YHOW NNaToil, npegnaratwo
PYKOROACTBO NO NPeBpaLieHnio eé 8 und-
poeoi TepmomeTp. Nomumo camoi otna-
AOYHOW NnaTel B cOOpe 1 MUKPOKOHTPON-
nepa PIC16F876-201/SP, noTpefyioTtca
nporpammartop PicKit2 nubo PicKit3 u
KOMMNBIOTEP C YCTAHOBABHHOM Ha HEM Ccpe-
noil pasapaboTtkn nNporpaMm Ons MUKpo-
koHuTponnepoe PICmicro MPLAB IDE.

Ona 6ecnnatHa, e€ nocnenHon Bep-
CUI0 (Ha MOMEHT HanNWCaHwWs CTaTbyn —
MPLAB X IDE v.3.65) moxH0 HaiiTk no ag-
pecy http://www.microchip.com/mplab/
mplab-x-ide Ha oduumansHoMm canTe
komnanun Microchip. Ckayas ycTaHOBOY-
HLI nakeT aTol cpeas!, 2anycTuTe e8 ye-
TAHOBKY W CNeAyiTe BeIBOAUMEIM Ha 3KpaH
KOMMbIOTEPA UHCTPYKUMAM. B okHe Select
Programs ycTaHOBLIWMKA OTMETETE "ranod-
Kamu" BCE MYHKTHI.

MOXHO YCTAaHOBWTL W paboTaowmin
coemecTtHo ¢ MPLAB komMnunatop s3bika
Cu, XOTS ANA NPUAOKEHHORW K CTaTLE NPO-
rpammel UMGPOBOro TeEpMOMETPa, Hanw-
CaHHOW Ha fA3bike accembnepa, OH He
HyxeH. lMocneaHio Ha MOMEHT Hanuca-
HWS CcTaTeW BEpcu komnunsTopa XC8

Compiler v.1.42 ckaumBsatoT no agpecy

RO 20 k > http://wwvy.microchip.com/
R7 470 ~ 2| Vs | LCO | mplab/compilers. Ow npepnasna-
Nz, 3 \\’%d YeH NS BOCLMWPA3PAAHLIX MUKPO-
SB1 SBS SB9 SB13 HL2 BL-LS1206UWC KOHTponnepos cemeiictea PICmicro.
RE 470 //’/ 4 rg Ero GecnnatHblii BapnaHT oTav4aeT-
] ] o Nl —~~1 507 @ ngW CA OT MNaTtHOro TONbKO CTEeneHblo
SB2 | sB6 | SB10 | SB14 (PIC & kopnyce DIP-28) = ORTAMUBALIAY BHXOAHOMD KOS Y
4 91 ?'ga BMOMHE AOCTATOYEH ANA BONBLUMHCT-
e — 1 —s MELRIMCY Eg? 22 8l og1 Ba 3aga4. Mo yMOon4aHuio KkoMnuns-
s | ey | sen | &85 | | 2| RAO RB2 |23 9 fgo TOp GyAeT NOMeWEH B nanky ¢ yxe
3 24 10, cTaHoeneHHoi MPLAB X IDE.
gf_o 0 N A : RA2 Roq = o bo4 y Banyctute MPLAB X IDE u Buife-
[ 8 RA3 RBS |o- 13 DBS pute 8 meHwo PROJECTS nyHkT
SB4 SB8 SB12 | SB16 7 gi‘; Eg? o8 14, ggg Create New, B pesynktate 4ero Ha
12h SAD 3KpaHe KomnbloTepa ByaeT OTKPLITO
o s = ) RCO 1; 2 — 12 A gatmodN!ew Pproit_act.t Buibepute B HEM
andalone Project » HaxmuTe Ha 3K-
2 3 Eg; 13 3 | P i aHHYIO KHON JMet B 0TKpbIBLIEM-
12 14 paHHyo kHonky Next. TKPbIBLU
“ ggg 15 CA OKHE BbIBepuTE TUN KMCNONbL3ye-
5101‘( 10x mu mx Res 6] HA1 MOro MUKPOKOHTPOMEPa (B HAWEM
reg 17 R10 FHCM1606X  cny4yae ato PIC16F876) u, Haxae Ha
Rcy 18| 75 G akpaHHyo kHonky Next, nepenaure 8
?‘/11 g 10 BCB1?_25 0okHO Select Tool. Buibepute B HEM
PGC oscC1 osc2 MCNOoMb3yeMblii NPOrpamMmaTop, Ha-
paD &2 211 /R4 [/ RB ZQ14 My npumep PicKit3. B cneayiowem okHe
/1620 |/|620 i Select Compiler Boibepute accemt-
+5p&3 i BK1DS18820| |[/|R12  nep mpasm(v5.54).
—=C3 = 5 147« N  HakoHe 8 okHe Select
4 c1 T 22 T 22 t &
06wy 100w T Program Name and Folder 3apaite
— /5 J_! MM#A NPOEKTA W Nanky, B KOTOPOW OH
MCLR 6
ynert xpaHuteca. YTobbl B TekcTax
nporpaMm npasuALHO OTOBpaxa-
GBB1 X2 SAT 1N 4§0%13MD DA1 MC78MOSBDT nacb Kmpunnmul?, oﬁds_iaa'reano yka-
9 foemul® o xuTe B none Encoding kogwpoeky
STU K 20 DD >
E1 L c2 _L c4 ) ik windows-1251. B saseplerue noa-
u 10 MK x 4 sgrwmx ==2 51%-0{3: rOTOBKW K CO303aHWO MpOEeKTa Ha-
= 258 T x638B el
T o T i s - Puc. 1 HKMUTE HA 3KPaHHYI0 kHonky Finish

Takas komMnnekTauwa no3sonseT 3a-
rpyXate B MWKPOKOHTPONNEp, yCTaHoB-
NeHHbIA Ha nnaTty B kavectee DD1, camble
pa3noobpasHbie NO CNOXHOCTWA W Ha3Ha-
HYeHWIO NPOrpamMmMebl M NPOBEPATE UX B A8i-
cTBMW. Hanpumep, nporpaMmy Kanbkyns-
TOpa, cNocoBHOro BeINOMHATE Pa3NnyHbIe
apudmeTnyeckme OenCTBUA, MCNONL3YIO-
LLYIO KHOMO4YHYIO knasuwaTtypy v XKW, nnn
npunaraemMyto K ctaTee nporpammy ung-

rpammartopa (PicKit2, PicKit3 wawn anano-
rMYHOr0).

HepTéx OTNafo4Hon Nnatel M306paxeH
Ha pUC. 2, e€ n3roTasnmealoT u3 GoNbLrm-
POBAHHOrO C ABYX CTOPOH CTEKNOTEKCTONN-
Ta ToAwmMHOM 1,5 Mm. PacnonoxeHune ane-
MEHTOB Ha NnaTte NokasaHo Ha puc. 3. ns
mukpokoHTponnepa DD1 Ha Hei ycTaHoB-
nexa naHens DIP-28. Boiknosatenu SA1 1
SA2 — 1S-1390. Knonkn SB1—SB16 —

B OTkpbIBLLEMCSI OKHE HA BKnaake
Projects WENKHWTE NpaBoid KHOMKOIA
MEILWK NO NYHKTY Source Files u enibepute
B Bbinaewem meHd nyHkT Add existing
items. Ykaxute nyTb K 3apaHee NoMeLeH-
HOMY Ha XECTKMA OWCK KOomNbloTepa
(xenaTensHO B nanky npoexra) cainy
WCXOOHOro TeKcTa NporpaMmbl HA A3bIKE
accembnepa. B Hawem cny4ae 310 dann
Thermo.asm 13 NPUNOXEHWA K CTaTbe.

Asaxabl WENKHUTE NEBOW KHONKOMR
MBI NO UMeHw aobaeneHHoro daina.
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TA NOABWMTCA NOTOBLINA K 3arpy3ke B NamAaTh

CESSFUL" B okne Output. B nanke npoek-
MukpokoHTponnepa HEX-dann.

N
@ ko =
= 3&@0000000.

Haunétca Tpaucnauwa nporpammel. O eé
yCrNewHoM 3asepleHun 6ynet ceupe-
TENLCTBOBATL coobuwenwe "BUILD SUC-

-

] 801 |

OH ByneT OTKPLIT B OKHE PEAakTopa cpens
MPLAB. 3atem HaXmMuTe Ha 3KpPaHHYO
KHONKY € wm3obpaxeHweMm mMonoTka

Puc. 2
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Tenepb OCTAETCH TONLKO 3anporpam-
MUPOBaTE MUKPOKOHTpONnnep. [ns atoro
HeobxoaMmMo NoAKNI4MTE NPOrpaMmMaTop
K OTNafo4HOM nnate, Kak nokasaHo Ha
pMc. 4 (HaaNWChL Ha akpaHe uHaukaTopa
NOABUTCH TONBKO nNOCne 3aBeplieHun
nporpaMMMpoBaHuA 1 3anycka nporpam-
Mbl). Y4TUTE, 4TO pPacnonoXeHwe OAHO-
UMEHHBIX KOHTAKTOB COEAVHAEMbIX padb-
EMOB OTNIAA04HOM NNaTel U NporpammaTo-
pa pasnuyHo. Mporpammarop Heobxonm-
MO TAKXEe COEAMHUTE C KOMIMLIOTEDOM.

MNpexae 4em NpUcTynaTh K Mporpammm-
POBaHWIO, HEOBXOAMMO NOAATE Ha Pa3bem
X2 Hanpsikerve nutanna 6....15 B ot niobo-

ro UCTO4HWKE, Hanpumep Batapew "KpoHa"
(6A22). 3anwuTaTb NAaTy MOXHO 1 OT Npo-
rpammartopa. [ns atoro cneayer B OkHe
Project Properties gbibpate kateropuwio
Conf:[default], a B Helt BeIDpaTh NyHKT C
WMEHEM WCNONL3YEMOro Nporpammaro-
pa. B none Option categories cnepyer yc-
TaHoBUTL Power, 1 B NOSBUBLLIEMCA CNC-
KEe OTMEeTUTb cTpoky "Power target circuit
from...", 3aBepLaiowyocs UMEHeM Bhl-
6paHHOro nporpaMmmaTopa.

Y1066l BLINONHWTL TPAHCNAUMIO NPO-
rpamMmel U NPOrPaMMMUPOBAHKME MUKDOKOH-
TRONNEPA, HAXMWTE Ha AKPAHHYIO KHOMKY

b . 06 ycnewHom 3aBepLlieHn Nporpam-

MupoBaHua OynoeT CBWOETenbLCTBOBATb
coobuwenwe "Programming/Verify com-
plete". OTnago4Han nnarta NpespaTMnacs
B uMdpOBOA TEPMOMETP.

3arpysute wumewwminca HEX-daian
NporpamMmesl B YCTAHOBJIEHHLIA HA oOTna-
AQYHYIO NNATY MWKPOKOHTPONNER MOXHO,
He 3anyckas MPLAB X IDE, ¢ nomouibo
yTunuTel MPLAB IPE. OHa ycTanaenveaer-
CHl aBTOMATUHECKW BMECTE CO CPEeaoi u
CNYyXWUT ANnA HenocpeacTBeHHOro npo-
rpaMMupoBaHNA  MWKPOKOHTpONNepa,
CTUPAHWUA W YTEHWMA Ero NaMATKU. 3anycTUB
MPLAB IPE 3.65 na mento "Tyck” KoMnbio-
TEepa, B OTKPLIBLUEMCH OKHE HYXHO yKa-
3aTk TN NCNONL3YEMOr0 MUKPOKOHTPON-
nepa ¥ NyTh K NOANExawemy 3arpyske
HEX-gaitny. B paHHOM cny4ae — K npuno-
XEHHOMY K cTatbe danny Thermo.hex,
KOTOpPbLIA A0MKEeH DbiTh 3apaHee NoOMeLwwEH
HAa OAWH W3 AWCKOB KOMMLIOTEPA.

Mporpamma cama ono3HaeT NoaKNo-
YEHHBIN K KOMMBLIOTEPY NporpamMaTop
PicKit3 unv Apyro 13 MMeloWerocs B Hen
cnucka. MNoakNoYmB OTNAA0UHYIO NnaTy K
NporpamMmmMaTopy, HaXMWUTE Ha IKPAHHYIO
kHonky Program. Ho ecni MyKkpoKoHTpOn-
nep yxe bein B ynotpebneHuu v B ero na-
MATK 3anucaHa kakan-nubo nadopmauws,
rNpeagapuTenbHO HYXXHO e€ CTepeThb, Haxas
Ha 3KpaHHYK KHONKy Erase. Mocne ycnew-
HOTO 3aBepLUeHWA NPOrPaMMUPOBaHIA Ha
3KpaHe KOMMbLIOTEpPA BCNEf 3a ChWCKOM
3anporpaMmMmnpoBaHHelx oBRacTel namaTi
MUKPOKOHTPONNEPA NOSBATCA CoobLLeHWe
"Programming/Verify complete”.

Ot pegakumwn. (Mporpamma ungdposoro
TepMOMETPa Haxoaurca no aapecy fp://
ftp.radio.ru/pub/2017/10/thermo.zip Ha
Hawem FTP-cepeepe



AKBacToOpoOX

M. HEHAEB, r. MockBa

Mpeanaraemoe ycTpoOMCTEO MOMOXET NPeAOTBPaTUThL aBapuiiHbie
nocnegcTeus NPoTeYKu ropsvei U XoNo04HOW BOAbI U3 HEUCIIPaBHbIX
KpaHoB uan TpybonpoBoRoB B KBapTHPe AN [OMe, CBOEBPEMEHHO

nepekpsiB €& nogadvy.

) TO YCTPOCTBO paboTaeT COBMECTHO
C 3NeKTPUPULMPOBAHHLIMW BEHTUNA-
MU (CO BCTPOEHHBIMW 3NEKTPOLABWraTensa-
mu). OHO NepexkpoeT NoaaYy BOAkI B KBap-
TMPY, €CNKW BO3HWKNA NPOTEYKa WU B KOHT-
ponMpyeMeix 30HaxX MOSIBMNACE BOAA.
Nockonbky MOXET NPOM30HTW NpoTeyka
KaK XONOOHOW, TaK W ropadeli BoAbl, no-
TpebyeTcs yCcTaHOBKA ABYX BEHTUNER,
KOTOpLIE HAAO0 3aKpbiBaTb OAHOBPEMEH-
HO, HO YCTPOWCTBO MoxeT paboTtatk u €
OOHWUM.

AKBACTOPOX COQEPXWT HECKONbKO
4acTen: KOHTPONVPYIWEEe YCTPOMUCTEO,
KOTOpOe ynpaBnsieT AByMA (WK OQHWUM)
BEHTUNSAMM, A TAKXE OAWH UMW HECKONLKO
OATYMKOB 3anvBa W CETEBOW WCTOYMHWK
nUTaHuA.

Cxema KOHTPONUPYIOWEro YCTpon-
cTBa nokasaHa Ha puc. 1. B ero coctas
exoaAT D-tpurrep DD1.1, 3nekTPOHHLIA
KMtoY Ha TpaHsucTope VT1, renepatop

[atyvk 3anvea NogknNoYaloT K rHes-
noam XS1 u XS2, yepes peawctop R1 Ha
HWUX nocTynaet HanNpaxeHuwe nuTaHuA,
avoasl VD1, VD2 — pa3eaasiBaowme,
koHpeHcatop C1 nopasnseT BbiCOKOYA-
CTOTHBLIE HABOAKK. B aexypHOM ("cyxom™)
COCTOSIHMKM Ha BbIXOAE AATYMKOB NPUCYT-
CTBYET BLICOKMIA yposeHs (nor. 1), koTo-
puii 3anvceigaetca B D-tpurrep DD1.1 ¢
nPUXoaoM kaxgoro crpobupyiowero
umnynsca. B atom cny4ae Ha NpAMOM Bbi-
xopne (eeiBog 13) — nor. 1, anoas VD3 n
VD4 3akpbiTel 1 reHepatop paboraert no-
cToAHHO. Ha wHBEPCHOM Bbixoge (Bbl-
8oa 12) — nor. 0, NO3TOMY TPAH3UCTOPR
VT1 3akpbiT M HA rHé3gax XS3 u XS4, k
KOTOPLIM MOAKJOYEHLl 3NEKTPOABUIaTe-
N1 BEHTUNER, HanpsXeHwe OTCYTCTBYET.
Takoe nNOCTpOEHWE KOHTPONWPYIOWEro
yCTpOACTBA O0NONHWTENBLHO MOBbILWAET
ero noMexoyCTOW4MBOCTb, MOCKOJbLKY,
ecniv Bpemsa Npuxoaa NoMexu He cosna-

Mpy  HanWuyuK NUTAHKA  NPOMCXOAMT
NOCTOAHHAA noasapsaka Barapew. Pe-
auctop R7 orpannuvMBaer TOK 3apankv
Barapen, gwopsl VD7, VD8 — paaeassl-
Baowme.

MNpu 3anvBe Ha KOHTAKThl AaT4wvka
nonagaeTt BOAd, W Ha ero Bbixoae
nosensetcs nor. 0, KOTOPLIA NOCTYNUT Ha
gxon D Ttpurrepa DD1.1. B MOMeHT
NosABAEHNA CTPOOWPYIOLWEro KMMNynbca
3TOT ypoBeHs ByAeT 3anvicaH B TpUrrep, v
Ha ero npaMoM Beixoae noseutcs nor. 0,
KOTOpLIA 3anpeTwt paboTy reHepaTopa.
Ceetogvon HL1 craner cBeTtwTb NOCTO-
AHHO, CUIHANN3VPYst O TOM, 4TO NPOW30-
WEn 3anue. Ha MHBEPCHOM BLIXOOE TPMr-
repa ycTaHoBuTCA nor. 1, xoTopas 4epes
koHaeHcatop C3 nocTynuT Ha 3aTeop
TpansucTopa VT1. OH oTkpoeTcs, U Ha
3nekTpoaBuraTend BeHTWUNenl NocTynuTt
nuTalowee HanpaxeHwe, NoO3IToOMy BOAa
Byger nepekpbiTa. BpemeHHon uHTepsan,
B TEYEHWE KOTOPOro HanpskeHwe NocTy-
naeT Ha 3NeKTPoOABWUraTeny, onpegenner
nocTtonHHan spemexw uenw R4C3. Eé
MOXHO W3MEHWTb MNOACTPOEYHbBIM pe3n-
ctopom R4. Mo OKOH4aHWUWN 3apPAOKK KOH-
nencatopa C3 tpanauctop VT1 3akpoert-
cA 1 BeHTum ByayT obecTo4etbl. B Takom
COCTOSIHWW YCTPOWCTBO OCTAHETCH A0 Tex
nop, NokKa He ByaeT KpaTKOBPEMEHHOro
HaxaTua Ha kHonky SB1 "Copoc”. MNMocne
aTOro, ecnuv NPoOTEeYKa yCTpaHeHa 1 gatyn-

KBbiB. 14 DD1 = . * _I_ SB2.1
R1 [/ c2 -t . 3 . [JR7
47 K[I] 1000 Mk x| OTiRETE = xs3 & 100 & Vo7
VD1 x6,3B 1 " g2 1N5822
¢ XS1 1Ns817 T “ £
: + 1 20 é
H ! [sB1 "C6poc” 0
g2l o sB22 " L
= 100 H DD1.1 XS4 & ggq T ii? 7 1N5822
i o ! K
— 8ls|T 3 ¢+ 5 488 | | xss
i 1] 3 mvgéss J—<2 i 4 —H—<1 +
B d g7 c -8 i
pR f 40| [2mx18B = T 2 558
Z N2 VD2 10 M2 + SB3
& 1N5817 RL ¢ VD4 KO5226 wgayoumy HL2
= f—{ RL30-GH744D
R4 R5 1M
1™ ! =t
R2 [, cs4 ' | po12 KJJ;?ZSE
K 10 Mex |g ]2
x168B Ai i
3
K e, 7 DD1 = . * DD1 K561TM2
- "KokTpons' 7, cs 100}5”_'2
4 1
) I R
R3 47k HL1 VD6 K05226
RLS0-WH744D | ypg B
KO5226 | RE1M
{4 “~}
Puc. 1 P —

nWMNynecos Ha Tpurrepe DD1.2, akkymy-
natopHas Hatapes GB1, a Takxke anemen-
Tbl YNpaBneHus 1 uHankauw. Y1obbl He
NPUMEHATE A0NONAHUTENBHLIX MUKDOCXeM,
reHepaTtop wmnNynscoe cobpad Ha CBO-
BogHom D-tpurrepe DD1.2, noatomy ero
cxema HeMHoro ycnoxHesa. [eHepartop
dopmupyeT cTpobupyrowme WMNynbCh
ONMTENBHOCTBID B 0N CEKYHOL! W Nepuo-
nom cneposanua 30...40 . 3TK MMNyNLCHI
nocTynaioT Ha exof C (Beisog 11) D-Tpur-
repa DD1.1. B MOMEHT NOABAEHUA WUM-
nynsca BcneixMBaeT ceetoamnon HL1
"Koutpons" 6enoro ceeyeHus.

[aeT co CTPODUPYIOWWM UMMYNBCOM, CO-
CTOSIHWE YCTPONCTBA HE M3MEHAETCA.
BeHTunm MOXHO 3aKpbiTe BPYYHYIO,
Haxae Ha kHonky SB3, wnn oTkpeITh,
Haxas Ha kHonky SB2. MuTtaeTca ycTpoi-
CTBO OT ceTeBoro Bnoka NUTaHua Hanpsa-
xeHvem 5,5 B, koTopulid NOOKNOHanT K
rHesny XS5. MHAuUMpYeT 3TOT pexum
ceetoawop HL2 3enévoro ceevenus. Ons
NOBLILEHUA HAAEXHOCTW paboTbl B yCT-
POMCTBO BBEAEHA akkymynsaTopxas bara-
pesa GB1, 0T KOTOPOW OHO NUTABTCA B CNY-
4ae OTCYTCTBMA HANPSXEHWs CeTn wnan
HEWCNPaBHOCTW ceTesoro 6noka NUTaHus.

Ku "cyxve"”, yCTPOWCTBO BEPHETCS B WC-
XOHOE COCTOSHWE.

BONBWWHCTEO 3NEMEHTOB PA3MELLIEHbI
Ha ne4aTHoin nnate U3 QoNbrupoBaHHoro
C OHOI CTOPOHLI CTEK/IOTEKCTONNTA TON-
wwHoi 1,5 MM, €€ 4YepTeéx noka3aH Ha
puc. 2. B yCTpONCTBE NPUMEHEHBI NOCTO-
fAHHbIE pe3ucTopsl MJT, C2-23, P1-4,
noactpoeunsin — CMN3-19, okcuaHsbie
KOHAEHCATOPbl — WMNOPTHBIE (EMKOCTb
koHOeHcaTtopa C2 ponkHa ObiTb Kak
MOXHO Bonblue, NoCKoNLKY oH obecneyn-
BAET MyCKOBOW TOK 3nekTpoasuraTtenei
BEHTWUNE), OCTaNbHLIE — KEpamuHeckue,

JONMV VA S

W
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NPUMEHWTE 1 BONEE MOLWHBIN C N-KaHaNom
W W30NVMPOBAaHHLIM 3aTBOPOM, UMEKOLWG
COMNpPOTUBIEHVE KaHana B OTKPLITOM CO-
cToAHUK He Bonee 1...2 Om 1 HanpsAXeHwe
OTKpbiBaHWs — He Gonee 2...3 B. dwoab
1N5817 3amenumbl  n0bBbiMK  mano-
MOLUHBEIMW  BbINPAMWTERbHBIMK  LLloTKNK,
1N5822 — geinpamuTensHeiMu LLoTkn ©
AONYCTUMBLIM MPAMBLIM TOKOM HE MeHee
2 A, ocTansHbie — NBLIMU MMITYNECHBIMY
ManoMoWHeIMKU. 1A NOBLILLEHWA 3IKOHO-
MW4YHOCTW MPUMEHEHLI CBETOAWMOALI MO-
BbIWWEHHOW HAPKOCTW, KOTOPbIE GCBATAT
APKO NpW TOKe B AONW mMuinuwamnep, no-
3TOMY WX CREYeT 3aMEHATL aHaNor M4Hbl-
M. Bce KHONMKM — C CaMOBO3BPaTOM,
SB2 — KM2-1, octaneHeie — nobble ma-
norabapuTHble, HO KOHTakThl kHonkw SB3
AOMKHLI BLIAEDXVBATE TOK 3N1EKTPoABMIra-
Tenei. MHE3na MOXHO NPUMEHUTL Abbie
manorabapuTHele.

Mnarta v oCTankLHLIE 3NEMEHTLI KOHTPO-
AMPYIOWero ycTpomncTBa pasMeLlleHb! B
nNacTMaccoBOM KOpPMyce pa3mepammu
79x66x28 mm. Ero rabapuTsl onpegenunu
pa3mepsl Ne4aTHoR Nnartkl 1 TN MCNob-
3yeMbIX akkymynsTopos — 2/3 AAA, koTo-
pble N03anMMCTBOBaHLI BMECTE C Aepxare-
NAMW W3 TA30HHBLIX CBETUNBHWKOB. Jepxa-

nnate (pue. 3). KHONKKW ¢ COOTBETCT-
BYHOLLMMK HAAMMCAMW PAa3MELLEHb! Ha

nepepHein creHke kopnyca (puc. 4),
BCE rHE3fa — Ha 3aaHeil. Ecnv kopnyc
6ynet GONbLe, XenatensHo npume-
HWUTb aKKYMYNATOPLI W KoHAeHcaTop C2
GonbLuei EMKOCTI.

OnuTensHocTb CTPOBUPYIOWEro WMm-
NynbCa MOXHO U3MEHWTL NOABOPKOM KOH-
nencatopa C5 (yem Bonblue EMKOCTL, TEM
Gonbwe ONUTENLHOCTL), NEPWMOL UX cne-
noBaHWa — noabopkow konwaeHcaTopa C4
(takxe yem Gonble, Tem Gonblwe). Cne-
AYET OTMETKUTL, YTO K KOHTPOAMPYIOWEMY
YCTPOWCTBY MOXHO NOAKNIOHUTL HEGKOb-
KO aKTWMBHBIX OATYMKOB, B AAHHOM Cly4ae
Ha CXeme NokasaH BapwaHT Ana OByX.

AxTuBHbin gatunk 3anuea. Cambiin
NPOCTOM BAPWAHT NACCWUBHOIO gartynka —
peaucTuBHbin. OH npeacrtasnser coboi
[ABa 2NeKTPOAa, yaanéHHbIx apyr oT gpyra
HAa HekoTopoe paccTosvme. B "cyxom”
COCTOSIHWUKW COMpOTUBAEHWE OaT4Mka Be-
UKD, A KOTAa Mexay 3NekTpoaamMu noss-
NAETCA BOAA, CONPOTUBIEHWE CYLLIECTBEH-
HO YMEHbBLUAETCS, 4TO U CNYXWUT CUrHaNom
3anmBa. Cxema paTtyvka rnokasaHa Ha
puc. 5. OH coenaH akTWBHbLIM — B €ro COo-
CTaB, KPOME 3NEKTPOANOE, BXOAWT W NorA-

DD1K561TM1 L K 8118 1,2,5—98 DD1
Puc. 5

Yeckasa mukpocxema. 3T0 cAenaHo Ans
TOro, 4ToObl YMEHLLLNTL BIVAHWE NMOMEX U .
Hasogok. [1eno B TOM, 4TO NACCUBHLIA AaT-
4MK B "CyXOM" COCTOSHWKM, KAk Npagwno,
nmeeT BonbLlLoe CONPOTUBNEHWE W PACNO-
NOXEH HA PACCTOAHWKM OT HECKONbKMX
[ECATKOB CaHTWMMETPOB 00 HECKONbKMX
METPOB OT KOHTPONMPYIOWEro yCTpoii-
cTea. MoaTomy ONA YMEHLLUEHWA HABOAOK
COEAVHUTENbHBIN NPOBOL AONXeH ObiTh
06A3aTensHo 3KpaHMpoBaHHbiM. Ho 3Toro
MOXET 0Ka3aThCA TAKKe HeZOCTaTouHo. B
npegnaraeMom AaTHuKe KOHTPOMs Conpo-
TUBNEHWA MEX4y 3/eKTpogamMu Oocy-
LIeCTBNAET norudeckuia anement DD1.1,
KOTOPLIM B 3aBMCMMOCTM OT CuTyauuu
$hOopMUpYET Ha CBOEM BbIXOOE BbICOKWIA
WA HU3KWA NOrMHECKWA YPOBEH.

JaTtyvk NOOKNOYEH K KOHTPOIMPYIO-
LWemMy YCTPOWCTBY C MOMOLUBIO BWIKW
XP1. Ha koHTakT 1 4epe3 TOKoOrpaHu4m-
pawowmin peanctop R1 (cm. puc. 1) no-



CTyrnaeT NnuTatoLLEee HanpA-
XKEeHWe, a KOHTaKT 2 coen-
HEH ¢ 06WWM NPOBOAOM.
Mocne nogknwoHeHus oaT-
4YMKA K KOHTPONUPYIOLWEMY
YCTPOWUCTBY 4epes awon
VD1 kowpeHcatop CI1
3apPAKALTCA NPAKTUYECKW
A0 HanpsXkeHWs NuTanus,
Peawctopsl R1 v R2 3awm-
AT BXOAbl 3NeMeHTa
DD1.1, kougeHcatop C2
nopgagnsetr nNoMexu u

0000000

Puc. 6
HaBoOkw. YyBCTBMTENb-
HBIA 3NEMEHT — 3NEKT-

poasl patdvka E1. B "cy-

XOM" COCTOSIHWKM CcONpo-

TUBAEHWE mMexay Humu |
BENWMKO, NO3TOMY HA HWX- |

HeM no cxeme Bxoae (Bbl-
sone 12) anementa DD1.1
npucyTcTeyeT nor. 0, a Ha
Boixone — nor. 1. lpwu
3annee CconpoTueneHwe
yMEHbLIAEeTCA, W 4epes

peavcTtopel R1 1 R2 3apsa- |

*aetcs konpexcatop C2.
Korpa Hanpsixedne Ha
HEM MPEBLICUT ABE TPETK
HANPAXEHWS NUTAHWA, Ha
Bbixoae anementa DD1.1
nosismntcs nor. 0, KOTOpLIA
KOHTROAUpylOWwee  ycT-
pONCTBO BOCMPUMET Kak
curHan o sanuee. B takom
COCTOSIHWMW NUTaloLLLee Ha-
NPSAXEeHWe Ha akKTUBHLINA
AaT4MK HEe NnocTynaeT, u
anemedT DD1.1 nutaeTtca
oT koHpeHcatopa C1. 3a-
NAcEHHOW B HEM 3HEprun
xBaTaet Ha 2...3 MuH pa-
60Tel, W 3TOr0 BPEMEHU
BMONHE A0CTATO4HO, 4TO-
Bbl KOHTPOAVPYIOWEE YCT-
poWcTEO 3aduKCHUpoRano
curtan. B obowx coctosn-
Huax anemerTa DD1.1 ero
BbIXOAHOE CONpOTMBNE-
HWEe Mano, noaTomy Be-
POATHOCTb HABEOEHWA Nno-
MEX ¥ HaBOJAOK Ha coegu-
HWTENbHLIMN NPOBOL, HEBEe-
avka.
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YepTtéx nnatel akTWBHOrO AaTyMka
nokasad Ha puc. 6. OHa naroToBneHa n3
ONLrMpOBAHHOr0 C OAHOM CTOPOHLI
CTEKNOTEKCTONNTA TONWWHOA 1...1,5 MM.

B paTt4vke MOXHO NPUMEHWTb PE3UCTOPLI
C2-23, P1-4, xoHpeHcaTopbl — WUM-
noptHble wnm K50-35, anoa — nwboi
MANOMOLUHBIA BbiNpaMUTensHIA LLIoTkn.
CoequMHWTENLHEIR NPOBOA, MEXAY KOHT-
PONUPYIOWLMM YCTPOWCTEBOM 1 JaTHUKOM
LomkeH BbiTe 3KPAHMPOBAHHBLIM 1 M30NW-
POBaHHLIM. YyBCTBUTENBHOCTE AATYMKA
MOXHO W3MEHWUTEL NOABOPKON peaucTopa
A3, yem Donblwe ero CoONpoTUBEHWE,
Tem Bonblie YyBCTBUTENLHOCTL. Conpo-
TUBNEHWE 3TOrO Pe3ncTopa He AO0MKHO
6biTe meHee 300 kOm, uHauye parTyvk
MOXeT NOTepPsTb YYBCTBUTENbHOCTb CO-
BCEM.

B kadecTBe kopnyca gardmka npume-
HEH KOPNYC UMAMHAPWUHECKON HOpMEI OT
mManorabapuTHOrO rasoHHOro CBeTo-
ANOAHOro CBETHMNBHMKA AnaMeTpom 45 n
BbicoTOl 28 mm. ConHeunyo Batapew n
OCTanbHLIE 3NEMEHTbI W3 CBEeTWbHWKA
yoanaT. Mpy xenaHuu BbICOTY MOXHO
YMEHbLUWTEL, CPE3aB HEeHYXHYIO YacTb. B
KOpNyce pasmelleHa nesaTHas nnarta
(puc. 7), anekTponbl W3roTOBNEHLI W3
HEPXaBELEN NPOBONOKM OT KaHUensap-
cKkoii ckpenku (puc. 8). Wx BnnasnsioT ¢
NOMOLLBID NAANbHUKA B HWXHIOKD 4aCTb
Kopnyca AaT4yuka, a BbIBOABI NPUNanBanT
K peavctopam R1 1 R2. MNocne npoeepkun
paboToCcnOCOBHOCTN AaTYMKa BCE Lenu
1 OTBEPCTUA FEPMETU3NPYIOT CUIMKOHO=-
BbiM repmMeTvkom. JaTtHukn pasmewanT
B MecTax Hawbonee BEpPOATHOro NoABNEe-
HWA BOObI B CNy4ae NpoTe4Ykun.

Bnok nUTaHua — ceTeBol ctabunn-
3MPOBAHHBIA (MOXHO WMNYNLCHLIA) C
MaKCHUManbHLIM BhIXOAHbLIM TOKOM 2 A 1
sawmToin ot K3. Ero sbixogHoe Hanps-
XeHwe A0MKHO ObiTe 5,5 B, nockonbky
TOSILKO B 3TOM cnydae oBecneqmBaeTcs
NonHaA 3apaaka akKymynsaTopHoi Bata-
peu.

MpyMeHeHbl BeHTUNW (pMc. 9) non
HaumeHoBaHvem "LLiapoBoit anekTpokpaH
"AkBacTopox-15" ¢ HanpsxeHwem nuta-
HUA 3nekTpogewratenen 5 B. B cooTteeT-
CTEMW C MNPUMBEOEHHBIMW NapameTpamwu
OHKM oBecnedYnBaloT 3akpeithe 3a 2,5 cC.
MamepeHwns nokasanu, 470 NpW 3aKpeiBa-
HuK noTpebnaemolit Tok — okono 300 mA.,
Mpu ocTaHoBKE OH EBO3pacTaeT Ano
0,7...0,9 A.

Ecnv nnaHvpyeTcs npumMeHnTs BEHTU-
NI C HANPSDKEHWEM NUTaHWA 3NeKTPoABW-
ratenei 12 B, Ha 310 HanNpaXxeHne MOXHO
nepeeecT 1 BCE yCcTpoWcTeo. [na atoro
cnegyet npuMerRnTe OKCWMAOHbIE KOHAEHCa-
TOpLl WM akkymynatopHyw GaTapeio Ha
COOTEETCTRYlOLWES HanpsbkeHue. B atom
cny4ae noTpebnAemblil TOK, KOHE4YHO,
yMEHhUJMTCH,

Hanu4ue BCTPOEHHON akKymynatop-
How Gatapew BoBce HeobGA3aTENbLHO,
MOXHO NPUMEHWTL BHELUHIOO WK UCKITIO-
4nTh €8 CoBcem, yoanue anementsl R7,
VD7 v VD8, a nuTamwee HanpsxeHue
nogaTe HENOCPEACTBEHHO Ha BbIBOA!
koHgeHcatopa C2. Ho B nocnegHem cny-
yae npyv OTCYTCTBUM HANPSKEHUA B CETW
ycTpoicTeo paboTaTe He Byaer.

Paborty BCEro akBacTopoxa Hano
TWaTensHo NPOBEPUTE Nepen yCTaHOB-
KOW, BNOCNeAcTBMKW He 3a0biBaTk O HEM W
nepuoanHeckn npoeepsate paboTocno-
cOBHOCTL, WCNPaBHOCTbL AKKYMYNATO-
pOB, B PYYHOM pPEXWME 3aKpbiBaTb
OTKpPbLIBATE BEHTWAW, H4TOOBI OHW He
"zakmcany’. ]
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NMpsamMbie TRAHCNALUN
B adupe paagnocTaHumm

A. CEPIEEB, r. Mocksa, Texuu4yeckni gupexrop M10Media

Ans 6onswmHcTEa pafgMOCTaHL Wi BOAHE BOCTATOYHO 06bIYHOIO
My3bIKansHOro agupa, HECKONbKUX BbITYyCKOB HOBOCTEH M Npo-
rpamMmsl no 3asBkam. A ecnu mbi nonpobyem fob6asute B agup
HOBbIA KOHTEHT, KOTOPbIA He TONbKO MOHPaBUTCH Bawwel Mocro-
AHHOW ayAuTOpHUM, HO M, BO3MOXHO, NMPUBNEYET HOBLIX cClyware-
nein? OguH M3 BapuaHTOB pelleHWus TakKo#h 3agavyu — npaMble
TPpaHcAAunMKu B 3¢pupe Bawein pagunoctanymm. O TOM, Kak 370 MOXHO
peanu3oBaTe C nNoMouibio obopyAoBaHWA wWBeHYapcKoi ¢upmel
Barix, Mbl ¥ TOroBOpyUM B 3TOM CTaTse.

BoieagHan CTyausa

WTak, y HAC ecTb OCHOBHas CTyaus,
34eChb YyCTAHOBAEHLI 3PUPHLIA NYNET W
MK, opraHu3oeaHel pabouyue mecTta
Beayiiux 3dupa. B GonbliWKHCTEE CRY-
yaes Takue CTyaAuu HEeOOCTYNHbI ANS
cBoBOOHOrO JOCTYNa W HaxonoaTCH B
OXpaHAemblx MNOMELWeHnax. Tenepsb
naganTe npeacTaBum, 4TO Bawa CTy-
OWA PacnonoXeHa, Hanpumep, B Kpyn-
HOM TOProBOM UEHTpe unu soobule Ha
YNKUUE W NPOCTHIE MPOXOXWE wUn
NOKNOHHWKW Bawen paanocTaHuun
MOryT NOCMOTPETbL Ha "KyxHiO" pagwvo-
cTaHuMW W3HYTpwW, noobwateca ¢
BeaywmMMn, caenate cendu m MHoroe-
MHoroe gpyroe. Cornacurecs, noaob-
HaA akuwMsa NpUBNe4ET BHUMaHWe ayan-
Topuu w peknamopatenei! Mpu rpa-
MOTHOM NOAX0Ae Takve MeponpuaTHs
MOryT NPUHECTW AONONHUTENbLHBIA N0-
x00 B OloaXeT pagnocTaHummn.

OnTuManeHbiid BapvaHT — Aenatb
TakMe akuuy 3NM3oAUHECKWMMW, Ha-
npuMep, Ha nepwop npasfHoOBaHWA
AHA ropoaa WAKM OTKPLITUA HOBOro
TOProBOro UEeHTpa.

MHTepecHbIM ANs Bawel ayantopun
MOXeT ObITb ¥ OpraHw3auws perynap-
HbIX TRPAHCNAUMI MY3bIKANbHbLIX KOHUED-
Tos. Yctranoeue kogep Barix na nno-
wanke (Hanpwumep, Knyd unum ctanunoH)
W NOAKNIOYME M0 K MUKLIEPHOMY NyNb-
Ty, Bbl CMOXETe nepeaasaTb KadecT-
BEHHYK TpaHcnauwiw B adupe sawen
pagvocTaHuMu. AHanoru4Ho MOXHO
opraHn3oeaTh TPAHCAAUWIO CNOPTUBHO-
ro MeponpuaTWa C KOMMEHTAPWUAMMW
Ballero Beyuwero.

Bpems rotoeHocTwn Kk paborte ycT-
poicTe Barix — BCero HeCKONbLKO CeKYHA,
npW rpaMoTHOW NepBOHAYanbHOW Ha-
CTPOMKe 3anyckaTb Bech nepenanLlivn
KOMMNEekKc B paboty MOXHO Bynert nuis
noaxnHeHvemM nutadua anqa IP-kopgepa.

Kanan ceBaau

OpHa 13 OCHOBHKIX 3agad gnsa opra-
HU3aumm "OTKpbITOW cTyaun" — co3ga-
HWE KaHana CBA3W OTKpITas/Mobunb-
Haa CcTyauA — OCHOBHAs CTyaMs —
nepepatq4mMK. 3TO CaMbIil NPAKTHUYHbLIA

BAPWAHT, TaK K&K BECb NPOLUECC KOHTPO-
NUPYEeTCH B rMaBHOM oduce paamocTaH-
umm. MOXHO MCKAYUTL OCHOBHYIO CTY-
AWI0 M3 TpakTa, Torga sawa mobunsHas
ctyaua OyaeT nepenaBaTh AaHHbie

cpa3y Ha nepegamuwunii UeHTP, HO 3TO
BO3MOXHO TONLKO B TOM CNy4ae, ecnu y
nepefaTtyvka YCTaHOBNEeH Oekoaep
3Byka Barix v ects VIHTepHerT.

Kakoi Tun WHTEPHET-NOAKMOYEHNS
MOXHO WCNoNbL30BaTh B MODWABLHOW
cTyaun? Ecnu nokansHas wHGPacTpyk-
Typa NO3BONSAET, NPeanoyYTEHWE CTOWT
oTAaTk MNPOBOAHOMY MNOAKNKYEHWIO
(ADSL, ontuka v T. n.). [Ana nepenad4u
Ka4ecTBEHHOro cTtepeo3syka (MP3,
256 kbut/c, cTepeo) byaer nOCTaTO4HO
ckopocTty okono 300 k6uTt/c.

He ctowt 3abuiBath, 4TO K "nones-
HbiM" ayanoaHHbiM aobasnsoTen ewe
u chyxebHble, 4TO yBENWYMBAET CyMm-
MapHelil Butpent Ha 10...15 %. UmenHo
no 3Toi NpuyvHe Bceraa nonxeH OwiTe
HebOonbLWOoN 3anac B NMPOMNYCKHOW cno-
cobHocTh. MoapobHy MHbOopMaUMo O
MeTooMKax pac4éra MOXHO HaATW Ha
opuumanbHoOM cante komnaHuw Barix
<barix.com>. TakKe MOXHO NPOKOH-
CYNbTUPOBATLCA Y CreuvanvucTos odu-
uMansLHOro nocTaewwmka obopynoBaHna
Barix komnanumn "Pogruk” <rodnik.ru>,

LOna HENPORONKUTENBHLIX BKIOYEHWA
(HECKONBKO 4aCOB) MOXHO MCNONL3O-
BaTt U BecnposogHoe mobunbHoe noa-
knioveHwe 3G/4G, HO nepeg Hadanom




MapameTpsi

Exstreamer 500 Exstreamer 1000

Instreamer

labapuTHele
paamepsi, MM

216%38x125

108x38x78

AnNOMUHNEBbIN KOPMYC BbicoToR 1U

AMIOMUHWEBBIA KOPMYC

Martepuan kopnyca p # (onuuoHansHo —
Ann erodim 19 MOHTaMXHan NnacTuHa)
Macca, r 620 225
KoaupoeaHue/gekogmpo-
Koguposanve MP3 30...192 kbut/c,  jsanue MP3 192/320 kbut/c,
nopaepkka VBR, G.711 (16/32/48 «l'u), | nognepxka VBR n CBR,
A PCM (16 6uT, 16/32/48 kl'u) PCM (16 bur, 16/
YRMOqOpMaT Oexogupoearve MP3 30..320 kBut/ 22,05/24/32/44,1/48 «lu,
CBR/VBR, G.711(16/32/44,1/48 «l'u), G.711, uLaw, aLaw
PCM (16 6uT, 16/32/44,1/48 kl'y) (4acTOThl @HanNorMyHole
PCM)
Liuchbpoeoit AES/EBU | Ctepeo RCA 3,5 mm Jack
BanaHcHble BXOA/BbIX0Q. (pa3bLéM OnsA ronoBHbIX
AypuouHTepdeinc aHarnorosble BanaHcHbIn Tened)oHOB), ynpasneHue
BXOAbI/BbIXOALI aHanoroeblit YDOBHEM rPOMKOCTH Yepe3
BXx04/BbIx0a Bpaysep
CEratER Ethernet 10/100 MGuT (aBToMaTMyeckoe nepexnioyeH1e),
UHTEPEIC pa3abém RJ45 ¢ uHTerpupoeaHHsIMu nHaukaTopamu "Cesaas” 1
"AKTUBHOCTL"
MoaaepxmuBaemuie TCP/IP, UDP, RTP, DHCP,
TCP/IP, UDP, RTP, SIP, DHCP, Multicast SNMP, SIP, AutolP,
HEGTORGERS SoniclP, IPzator
yﬁﬂ?g‘;;“;ﬂ"“ RS-232, RS-485 RS-232 (DSub-9)
[ea cBeTOAMOAHBIX MHOMKATOPA OnpeeneHus cTartyca (KpacHblid n
i 3enéHblit), kHonka "CEpoc” (3aBoackue YCTaHOBKM NO YMOMYaHKIo),
HA P YeTbipe CBETOAMOAHLIX MHANKaTOpa OnpeneneHuA cTaTtyca
BBOga/sbIBOAa
WnTepdeiic YnpasneHvwe 1 KOHGUrypupoBaHWe ¢ NOMOLLLIO BCTPOEHHOM
NeREAtEATONS WEB-uHTepdeiica, a Taloke Yepea nocnegosaTenbHbIi 1 CeTesoin

uHTepdeiic (AP

)

Tun NUTaHus

BHewwHuiA Bnok nuTanus ¢ HaBopoM CbEMHBIX BUMOK

HanpaxeHue
nutanus, B

24...48 (NOCTORHHLI TOK)

9...30/12...24
(NOCTOAHHLIA TOK)

NotpeGnaemas
MOLHOCTE, BT

8

4

WHTepean pabounx
Temnepatyp, °C

0...40

[Honyctumasn
BRaxHOCTh, %

70, 6e3 obpazoBaHusi KO

HOEeHCaTa

CooteeTtcTeue
craHgapram

RoHS, FCC, CE, C-Tick

paboT HeoDXOAMMO NPOBECTU TECTOBYHO
TpaHcnAumio 1 yBeauTses, 4TO B AaHHOM
MEecTe UMEETCH KAYECTBEHHOE NoKpbITHE
CUrHanom coTtoBoro onepatopa. Mo-
BunsHelin - MHTEPHET aenuTcs Mexay
BCEMW MONb3oBaTensaMu oaHol Hasosow
cTaHuWuW, cnepoBaTensHo, CKOpOCTh A0-
ctyna B IHTepHeT AnA kaxaoro oTaenb-
HOro NoONb30BaTENA BENMYMHAE, K CoXane-
HWKO, HE MOCTOAHHASA, 4TO HE NoAxoAMT

ONs Nepefayn 3BYKOBbIX AaHHbIX. Ecnu
TPAHCNAUMW NNAHUPYIOT BbITe perynsp-
HbIMKW, @ NPOBOAHOIO NOAKMOYEHWA HET,
XopowwuM peweHuem BypeT obpauleHne
K onepatopy MoBWNbHOW CBA3W ANA
3aKnio4YeHUa [OroBOpa, BO3MOXHO, one-
patop cmoxeT ofecneunTs ANA Bac
npuopuTe3aunio Tpaduka unu nNpesno-
KWUT ansTepHaTMBHOE peleHne, YTo nNoa-
BOSIMT M3DEXaTh MCKaXeHWA 3ByKa.

OGopynoBaHue

Kakoe xe obopynoeaHue nNoOMoxeT
HaM OpPraHW30BaTh TaKyl AOCTaBKY CUr-
Hana?

B mMODBWABHOW CTYAMM MOXHO ycTa-
HOBWTL Barix Instreamer wnu Barix
Exstreamer 500/1000 (puc. 1 1 puc. 2)
C COOTBETCTBYHOWEN npownekon. B
OCHOBHOW CTyaMn MoxeT BbiTb yCTaHOB-
neH nwboin pekopep 3Byka Barix wua
nuHelku Exstreamer'os. Ho ana ynober-
Ba paboTbl Ny4ylwe OCTAHOBWUTL CBOW
Buifop Ha Barix Exstreamer 500/1000,
OCHOBHbLIE MapameTpbl KOTOPbIX NMpuUBe-
feHsl B TaBnuue, Tak Kak MMEHHO 3TW
ycTpoicTBa 060pyaoBaHel Npogeccuo-
HanbHbiMK BanaHcHbimMu XLR-pa3sbéma-
mu, a 1000-a Mopenb cHabxeHa eweé u
undpossbiM paszseémom AES/EBU.

Kopep Barix moxeT nepepasate 3BYK
Ha HECKONLKO MPUEMHWKOB (A0 BOCHMMW
YCTROWCTB), B TOM YMCAE Ha CepBepbl No-
TokoBOro Bewanws lceCast/ShoutCast.
370 NO3BONAET CO3AaBaTh CNROXHbIE Cxe-
Mbl NOAa4K CMrHana v pe3epBupoBaHnA.

KoMNakTHOCTE, OTCYTCTBME LOBUXY-
LWKMXCA 4acTeild BHYTPWM W OTBEPCTWMIA B
METaNNMYecKoM KOPNyce no3sonaioT pas-
MecTuTe obopynoBaHue Barix npaktude-
ckn B NioBom mecTe. Takomy YCTPOWCTBY
He HyxHa BEHTUAAUMS Unn niobeie apyrie
METOAbLI OXNAXOEHWA.

ns noeblweHns cTabunsHOCTH BELLE-
HWSI MOXHO NOCTaBWThL B TPAKT WU HOBUHKY
ot Barix — Redundix. 310 ycTpoicTBO
NO3BONAET NepefaBaTh 3BYKOBLIE AaHHLIE
OJHOBPEMEHHO MO ABYM KaHanam CBA3W,
WU B CNy4ae BbiX0OOAa W3 CTPOSA OHOMO WX
HUX aBTOMAaTWYECKW MNEepekNiyaTeca Ha
BTOpOI. BoamoxeH pexum paboTel, koroa
BTOPOI (pe3epsHbIii) kaHan ceasu Dyner
3afeiCcTBOBaH TONLKO B Cny4ae oOTkasa
OCHOBHOrO kaHana AOCTaBkW cWrHana.
Redundix paGoTaer ¢ AaHHLIMKW, KOTOpLIE
nepepaoTca no npotokony RTPR, n moxer
ObITb yCTAHOBNEH B OONOMHEHWE K YXe
paboTaiowum B TpakTe Barix'am.

3aknwveHue

B 5T0i cTaTbe Mbl PaccMOTpenn
HECKONLKO Cambix NMPOCTLIX NPUMEPOB
ncnons3oeanns obopynosanus Barix
Ana obecneyeHna NPAMbIX TRAHCNALWIA B
adupe Bawein paguocTtaHuum. Ho no-
BCEMeCTHas [OCTYnHocTe cetn WMHTep-
HET NO3BONAET BbIMTKU 3a Npeaensl ropo-
Aa v paxe ctpaHsl. C obopypmoBaHuem
Barix Bbl MOXeTe opraHu3oBaTbh TpaHc-
NAUMIO N3 OPYroi TOYKW NNaHeTkl, U BCE,
4TO Bam HyxHOo OyneTt cpenaTs, — 3TO
TONLKO BKJIKOYUTE HACTPOEHHLIM npubop
B ceTb!

Haxumoeckui np-1, a. 1, kopn. 1,
r. Mockea, 117556, Poccusa
Tenedou: +7(499) 613-7001

E-mail: info@rodnik.ru

www.rodnik.ru
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KOMOUHUMPOBaAHHDbIN TEpPMOMETpP

C. F/IMBUH, r. Mockea

MpubBop nossonser n3MepaTs TemrnepaTypy Bo3gyxa B nomeuje-
HWU C MOMOLLbIO BCTPOEHHOIr0 4at4ynKa uan reMrneparypy resa 4eso-
Beka ¢ rMomoLibl0 BHelWHero garinka. OcobeHHOCTBIO YyCTPOHCTBA
SABASIETCA TO, 4HTO B KayecTBe A[aryuka TeMnepatypbl MPUMeHEH
ManorabapuTHbiii TepMmopesncTop, obnanarownii Manoi nHepPLNOH-
HOCTbIO, 4TO COKpauwlaer BpEMS WU3MEPEHWS W MNO3BOMAET Takxe
M3MepATh TeMnepaTtypy Koprnyca mManopasMepHbIX 31€KTPOHHbIX
KOMMNOHeHTOoB. M3-3a manoro notpebnseMoro Toka TEPMOMETP He
HMMeEEeT BbiK/Io4YaTensa NnuTaHus. YcTpoicTBo 4OCTYNHO O/ NOBTOpE-
HUSI U MOXEeT 3aMHTepecoBarTe Tex, KTO yBneKkaercsd KOHCTPyHpoBa-
HUEeM 3J/IEKTPOHHBIX YCTPOWCTB Ha MMKpocxemax cTpyktypsl KMOI
6e3 npuMeHeHUs MUKPOKOHTPONEPOB.

"I 'ema M3MepeHWA TemnepaTtypbl 3nek-
TPOHHBIM NPMBOPOM XOTH W He Hoea,
HO, N0 MHEHWIO aBTOpa, 3aCNyXWBaeT BHU-
MaHus y niobutenein anekTpoHukn, PaHee
oHa He paa NogHWManack Ha cTpaHuuax
sypHana "Paano”. Tak, B CBOE BpeMs MEHA
3anHTEepecOBan 3NeKTPOHHLIA TEPMOMETP,
onybnukosaHHelii B [1]. B ctatee aasanack
CChIfIKAa Ha OPWUIMHAN W3 HELLICKOro XypHa-
na “Amatérské Radio”. Ha ocHoBe 3Tmx
CXeMHbIX peLleHwnii Goin cobpad npubop, ©
YOOBNETBOPUTENBHOW TOYHOCTBID U3Me-
PSBLUWIA TEMNEPATYPY TENA, HO MPOJOIKA-
TensHoCTe paboTel OT Batapew nMTaHWA
9 B ocraensna xenate nydwero. Mocnen-
Hee, CO BPEMEHEM, NPUBENO K PELLIEHUIO
paspaboTarte TEPMOMETPELI, CNocobHbIe
paboTtate gnutensHoe spemsa 6e3 oTkno-
4YeHWA aBTOHOMHOMO MCTOYHWKE NMTaHWs.

Cxema TepmomeTpa npueegeHa Ha
puc. 1. o meTogy namepeHns oH aHano-
rMY4eH KOMHATHOMY TEPMOMETPY, onyonu-
KOBaHHOMY paHee B [2], HO OTAW4aEeTCH
CleayoLmMM:

— MOBLILWEHO paspelueHne namepe-
HWs Temnepatyps Ao 0,1 °C;

— NpUMeHEH TakTOBbI reHepartop,
coDpaHHbIf HA MHBEPTOPE, BXOARWEM B
cocTaB "4acoBOW" Mukpocxemsl DD1, wu
KBAPUEBOM pEe30HaToOpe C 4YacToTOr
32768 'y (ZQ1);

— BBEEH Y3en KOHTPOIA HanpsXeHus
N WHOMKAUMWM pPaspsagkM aBTOHOMHOrO
WCTOYHMKA NUTaHKA;

— M3MEepeHWe NPOBOAWTCA KaxOylo
CEeKyHAY,

— MOrpewWwHoCTs M3MEPEHWA TEMNEPa-
Typel Tena B wHTepsane ot +36,6 po
+40 °C He Gonee 0,2 °C.

MakcumansHaa namepseman Temne-
patypa — +99,9 °C. MNpw Temnepartype
meHee +15 1 Bonee +60 °C norpelHocTs
uamepenHus Bo3pactaer go 1.2 °C.
Brnpoyem, ON1A OUEHKW Harpesa, Hanpwv-
MEp, KOPMyCOB MOLLHbIX TPaH3WCTOPOB
WKW TennoOTBOAOB, 3TO BNONHE Npwu-
eMnemo.

MNpw nopade NMTaHWA y3en, cobpaHHbIR
Ha anemeHTe DD3.3 (Tpurrepe Wmutra) n
uHTErpupyowen uenu R3C3, dopmupyet
WMYNLC 0BHYNEHNS ONUTENBHOCTLIO OKO-
no 0,1 ¢ ona HaYansHOM YCTaHOBKW BCEX
M3 4WMcna 3a8elCTBOBAHHLIX CYETYMKOB B
mukpocxeme DD1 w1 cuEtyuka-nenurens
Ha pnea, cobpaHHoro Ha D-tpurrepe
DD2.1. MNo okoHYaHUK MMAYNLECA, a 3aTem
Yepes Kaxayl cekyHoy Ha Boixope S1
munkpocxemsl DD1 ypoeeHs nor. 0 cme-
HAETCH ypOBHEM nor. 1.

Paccmotpum paboTy TepmomeTpa npm
NosiBNeHu ypoBHs nor. 1 Ha Beixoge S1
mukpocxemsl DD1. Yepes anddepeHum-
pylowyto uens C4R4 aT0T ypoBEHL NOCTY-

DD2 K§61TM2, DD3 CD4093BE,

DD1
K176ME12

cT

naer Ha Bxog, S D-Tpurrepa DD2.2 v ycTa-
HaBNMBAET Ha ero NPAMOM BLIXOAE Ypo-
BeHb J10r. 1. Yepes anddepeHumpyoLuLyo
uens C6R7 oH noctynaet Ha Bxogsl R
TPEXOQEKAQHOr0 CYETYMKA HA MUKPOCXEe-
max DD5—DD7 w oGHynset ero. OaHo-
BPEMEHHO HauwvHaeT paboTy reHeparop,
cobpaHHeii Ha anemenTe DD3.4 (Tpurre-
pe WWmurTa), koHaeHcatope C5 U Tepmo-
peanctope RK1 ¢ otpuuartensHeim TKC
(nnu NTC-tepmopeanctope). lNMockonsky
YACTOTA reHepaTopa 3aBWMCWUT OT Temne-
paTypbl TEpMOpPE3UCTOpa (Aanee parymi),
NOACHMTAB TpeéxaekaaHbiM CYHETYMKOM
MMNYNBChl, NOCTYNUBLUWME C reHeparopa
Ha ero Bxop 3a ONpPeAenEHHbIn BpeMeH-
HOW N3MEepPWUTENbHLIM WHTEPBAN, MOXHO
W3MepuTbL TeEMmNepaTypy B 30HE KOHTakTa
KOpMyca paTynka C OKpyxatwuwleli cpeno.
Tak, npu temnepatype +36,6 °C uucno
WMMYNLCOB BOMKHO BeiTe 366. 310 peanu-
30BaHO Kak BbIOOPOM ONMTENBHOCTA WH-
TepBana wamepeHus, Tak W noabopkoi
émkocTh koHpeHcartopa C5.
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fOANTECH
+USE PROVIDED CHARGER FOR OPTIMAL BATTE™Y PERFORMANCE.
+ DO NOT STORE ABOVE &0°C(140°F),

CAUTION:
TO PREVENT INJURY OR BURNS. DO NOT
| J| CONTACT OR SHORT CIRCUIT THE BATTE
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OnuTensHOGTE WHTEpBana namepe-
HMA — 13,67 mc — 3apaért cY4eTymk-ae-

nuTens Ha Tpurrepe DD2.1. Ha ero cuéT-
Helil Bxog C ¢ Bbixoga T4 MUKPOCXEMBI
DD1 nocTynaet HenpepbiBHAA UMNyNLc-
Has nocnenoBaTensHOCTe HacTOTOW
128 ly. Nep.bIit UMNynbe Ha Bbixone T4
nosenaeTtcA 4epea 5,86 Mc nocne Ha4ana
CEeKYHOAHOro MMNynbca W nepekniovaer
WHBEPCHBIA BbIXOA CYETYMKA-OEeNnuTens
13 coctoaHua nor. 1 B8 nor. 0, a yepes
7,81 mc (1/128 c) cneayrowmit UMNYNLC
¢ BbIx0oaa T4 BO3BpAaLLAeT ero B UcxogHoe
cocToAHne. 3TO NpWBOAWUT K nepe-
knovyeHno Tpurrepa DD2.2 B cocToAHwe
nor. 0 » 3aBepweHnio MHTEpBana mame-
pexnna. Paborta reHepaTtopa Ha 3nemMeHTe
DD3.4 ot ypoeusa nor. 0, nocTynuewero
Ha OAWH U3 ero BxoAOB (BbiBOA 2), NpW-
ocTaHaenueaeTcA. [lanee cocTOfAHMWE
Tpurrepa DD2.2 He wnaMmeHseTCcA 00
NOABNEHWA cnefpyowero, npogudde-
peHuupoBaHHoro uenbio C4R4, cexkyHa-

HOrO wuMnynsca Ha ero exoae S. XKW
HG1, NOQKNOYEHHBIA K COOTBETCTBYIO-
LWKMM BbIXOAAM TPEXOEKaAHOro CYETHMKa
DD5—DD7, MHOMUMPYET W3MEPEHHYH
TeMnepaTypy B BWAE 4MCNa WMNYNLCOB,
NOCTYMMBLLMX Ha ero BxopA, ¢ reHepaTopa.
Yepes kaxaylo cexkyHay npouecc mame-
peHusa Temnepatypbl nostopsaeTca. Pa-
6ota cyéTtymka-genutens Ha D-tpurrepe
DD2.1 He npepeigaetca. OH NOCTOAHHO
BbipabarTbiBaeT Ha BbLIXOOE WMMMNYNLCHI C
yacTtoToin 64 My (Meanap), nocTynawume
Ha XKKW.

Crnegyet OTMETUTb, YTO TOK, NoTpe6-
NIAEMBIA TEPMOMETPOM, QOBONBHO Man —
15...20 MkA, NO3TOMY Er0 MCTOYHWMK NUTA-
HUA MOXeT ObITe NPaKTUYecKn NobbIM C
BbIXOAHBIM CTADMNM3MPOBAHHLIM Hanps-
xeHmem +5 B. AeTop npwmenun Li-lon
akkymynsTop HanpsxeHuem +3,7 B ot co-
ToBoro TenecdoHa. CtabunsHoe Hanpsxe-
Hue +5 B nonyyeHo OT MWKPOMOLLHOrO
nosbllaruero npeobpasosBartens Hanps-

xeHuda [3, 4]. B npeobpasoeartene ycra-
HoeneH gpoccens L1 cepun EC24, ero nH-
AYKTUBHOCTL MOXeT BbIThb B npepenax ot
390 no 1000 MklH.

MNpumeHeHne Li-ion akkymynatopa
(wnn BaTtapew v3 ABYX ranbBaHWY4ECKUX
aneMeHToB) TpebyeT KOHTPONA CTEneHu
ero paspsfki, NosaToMmy B TepMOMeTp
BBEAEH y3eN KOHTPONS HanpaxeHws
aKKyMYNATOpa WM MHAWKALWWM Paspsaku.
OH cobpan Ha a3nemedTax DD3.1 m
DD3.2, BKNIOYEHHbIX ACMHXPOHHbIM RS-
Tpurrepom, W Ha anemedte DD4.1
"ucknwyawowee WUNKW". K uHsepcHomy
Bouixogy Tpurrepa DD2.2 v nnwcosomy
BbIBOAY akkymynatopa +U,, [3] noaxnio-
4éH penutens RSVD1R6. Awop VD1
WMCKNIOYAET NPOTEKaHWE TOKAa B aKkymy-
NATOP NPV YPOBHE Nor. 1 Ha WHBEPCHOM
Bbixoae Tpurrepa. KoHTpoib HanpsxeHus
MPOMCXOANT B KaXO0M MHTEpBane uame-
peHwus. B aT0 BpemMa Ha MHBEPCHOM BbIXO-
Ae Tpurrepa Bcerga npucytcteyeT nor. 0,
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PAAWO Ne 10, 2017

a 3HauuT, Ha peauctope R6 — dacTte
HanNpsXeHWa akkymMynaTopa, 3ajaHHas
COOTHOLWIEHWEM conpoTuenexnin RS n RB.
Moka aTa 4acTb HANPAXEHWA BbILLE HUX-
HEro nopora nepeklu4YeHna 3neMeHTa
DD3.1 (tpurrepa WmuTtTa), Ha nHBEpC-
HOM Bbixoae RS-Tpurrepa (BeiBop 10
DD3.1) npucyTcTteyeT nor. 1. Takoe co-
cTtosHue RS-Tpurrepa NpuHYOuTENbHO
3agatoT ypoBHu nor. 0 BO Bpema nays ce-
KYHOHBIX WMMYNLCOB, MNOCTYNamwwWx Ha
Hero ¢ Beixoga S1 cuérumka DD1. 3ne-
meHT DD4.1 npu nor. 1 Ha OQHOM M3 BXO-
A0B {BbiBOGE 2}, COBQMHEHHOM C
nom RS-Tpurrepa, WHBEpPTUPYET Hanps-
XeHne Bo3DyxaeHws, nocTynawliee Ha
npyroin Bxon (BbiBog 1), nmoatomy cer-
MeHThl A4, B4, F4, G4 XKW, otobpaxalo-
lMe 3Hak temnepartypsl ", 1 3Hak DP2
KW (pecatvyHan To4ka) MHOWUMPYIOTCA
MOCTORHHO.

Kak TONbKO HanpsaxeHue Ha akkymynsa-
TOpe cHMauTCA [0 +3,3 B, HanpaxeHue Ha
peaucTope RE penntens npu ypoBHAX
nor. 0 Ha MHBEPCHOM BbIXOAE Tpurrepa
DD2.2 ctaHeT paBHbiM HWXKHEMY Nopory
nepeknoYeHua anemedTa DD3.1. RS-Tpur-
rep nNepexknioynTcs B NPOTUBONONOXHOE
COCTOSIHME, W HanpsaxeHne Bo3DyxaeHuA
yepea anemeHT DD4.1 Ha4HET NpoxoauTh
6e3 MHBEpPCUMW. 3HakWM TemnepaTtypel W
OECATUYHON TOYKKM CHaYana noracHyT, HO
yepes 0,5 ¢ BHOBb BbICBETATCA, NOCKO/b-
Ky RS-Tpurrep ¢ Ha4anom nayasl CeKyHa-
HOro MMNynbCca BEPHETCA B npexHee co-
cToaHwe. [pouecc BbICBE4MBaHWA W ra-
weHns yepenyetca ¢ vactotoi 1u. Ha
akpaHe XKW Gyaner nHabnwparsca mu-
raHWe 3HaKOB TeMnepaTtypbl W AeCHATHY-
HOWM TOYKKW, ykassiBawollee Ha Heobxogw-
MOCTk 3apAaKK akKkyMynaTopa uan cMeHbl
3neMeHToB NuTaHua. MNpwu ncnons3oBaHum
Gatapen W3 OBYyX ranbBaHW4eCKWX afe-
MEHTOB NMOPOr BKNIOHEHWS CreayeTt namMe-
HUTL Noabopkoit peanctopa R5.

Yepréx ne4aTtHOM nnatel U pacnono-
KEHWE 3/IEMEHTOB C MOHTaXOM B OTBEpPC-
TWA NPUBELEHB! HA PUC. 2, a Ha puc. 3 —
pPacnonoXeHWe 3NEMEHTOB ONA MNOBEpX-
HOCTHOro MOHTaxa. YepTéx neyaTHou
nnatel U PacnonoXeHWe 3NemMeHToB npe-
obpa3oBaTena npuveeaeHsl B [4].

KK MXKU14-4/7 MOXHO 3aMEHUTHL
nobeiM YeTeipéxpaspagHeiM, oTobpaxa-
WM undpsl B CEMUCErMEHTHOM dop-
Marte, KOHEYHO, C YHETOM Ha3Ha4YeHns Bbl-
BOOOB. KBapuessiin pesoHaTtop — CFS-145
dupmel Citizen (Mapk1poBkKa Ha kopnyce —
S (noroTun), hanee cneayaT Tpy undpsl);
EMKOCTb Harpyakm — 8 nd. Bce koHaeH-
caTtopel U pe3ncTopbl (kpome RB) — anA
noBepxHocTHOro moHTtaxa. C1, C2, C8,
C7,R1, R2, R7 — tunopa3amepa 1206; C3,
C4, R3, R5 — 0603; R4 — 0803. lo-
CKONbKY EMKOCTb KoHAeHcaTopa C5 nop-
6UpaloT NpWM HanaxueaHWW, OH MOXeT
BT COCTaBNEH M3 HECKONLKWMX, COenn-
HEHHBIX NapannensHo, AN\ 3TOro yeTaHo-
BOYHOE MECTO ANA Hero yesenuyeHo. TKE
koHpeHcaTopa C5 ponxeH ObiTe rpynnbl
MMO (NPO). Ons yMeHbWeHWA BpeMEHN
W3MEPEHWA TemMnepaTtypbol AaT4vk AOon-
XEH MMETb KaK MOXHO MEHbLUYIO MOCTO-
AHHYIO BpEMEHW TEPMWYECKOro oxnax-
nenunsa 1. (aHrn. thermal cooling time con-
stant). NopoayT TepMopesncTopsl (Tep-
MWUCTOpLI), Hanpumep, cepumn NXFT15
¢upmbl muRata (t. = 4 ¢) unm B57871S
(1.=7,5 c), B57560G ¢pmpmel TDK (1.=15 ¢)
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B MWHWAaTIOPHOM KanneobpasHoM Kopmy-
ce.

doTorpadumn,  UANKCCTPUPYIOWME
KOHCTpykuunio npubopa, nokasaHbl Ha
puc. 4—puc. 6. Y asTopa oH cobpaH Ha
ABYX nnarvax, CKpPennéHHeix 4epes3 ABe
BTY/IKW BLICOTOM 3 MM ABYMS BUHTaMK M2
W ralkamu. Ha BTOpoOR nnare ycraHoene-
Hbl akkymynsTop, npeobpasoeatenb Ha-
npsxeHua [3, 4] v ppa roespa: DS-212 —
A5 3apAOKKY akKyMynsaTopa oT 3apagHoro
ycTpoicTea 4epes wrekep NP-130 (MP-
332) n DS-313 — ang nogkoyeHns aat-

Uiara ToumamaTuno danos inTaran ND_115
HYiRG ITWVINICUG I B IS U0S WISRS D INr = 11U

(MP-331). luameTpbl LeHTPpanbHbIX WTbl-
pei B rHé3pax paznuudsl — 1 1 1,3 Mm
COOTBETCTBEHHO. Bbinn 3apeicTBoBaHbI
[ABa AaTHMKa TEMNEPAaTYpPbl — BHELHWA K
BCTPOEHHLIW, KOTOPbIN MOCTOAHHO KOHT-
pPONMPYET TEMNEPATYPY B MOMELLEeHUA, a
npwW BCTABKE LUTEKEpA OT BHELWHEro Aar-
4KMKa aBTOMAaTHUYECKW OTK/II4aeTcs.

KOHCTPYKTMBHO BHELIHWA OATYMK Bbi-
nonHeH B BMAE wyna. Kopnyc lyna no3a-
WMCTBOBAH OT MNpOCTeillen LWapukKoBon
aBTOpPYy4kK, D83 BITANKUBAIOWErO NuLy-
LM CTEPXKEHb MEXAHN3MA W YKOPOYEH 00
110 mm. K BoIBOAEGM TepmopesucTopa
NpUNanBaKwT TOHKWMA 3KPAHWPOBAHHLIR
npoeop AnvHoW okono 0,5 M mapkwn
MC30. MNposoa NponoesawT 4epes Kop-
nyc Tak, 4Tobkl TEPpMOPE3NCTOP OKasancs
CO CTOPOHLI "nepa”, u KPenaT B OTBep-
CTUM € NomowWwbly knes. LleHTpanbHyto
XKuny NpoBofa NpWMNavBailoT K WThIPIO
wrekepa NP-116 (MP-331), a onnétky —
K ero kopnycy. He cnegyet ykopa4meath
lUTaTHbIE BbIBOALI TEPMOpPE3ncTopa, 310
MOXeT npuBecTn K Donee ANUTENbLHOR
YCTAHOBKE nokasaHuid npubopa us-3a
0TBOOA TENna CoeaUHUTENLHLIMYU NPOBO-
Aamu, [lna BHeWHero garyvka xenarens-
HO NPUMEHWUTL TEPMOPE3NCTOPLI C KOIP-
DUUMEHTOM TEMMEepaTypHO HyBCTBW-
TensHocTh okono 4000.

MNpy MCNONL3OBAHMKM OBYX AATYUKOB
BCTPOEHHLIA NpWUNanealnT HenocpeacT-
BEHHO K BbiBOOam rHesga XS1. Ecnum B
YCTPOWCTBE NAAHMPYETCA MPUMEHWTH
TONILKO OAMH, 3TO FHE300 MOXHO MC-
KNIOYNTE.

Mpu HanaxuBaHWW BHELWHWIA AATHMK
CTaBAT B MOAMbIWEYHYIO BNaguHy 300p0-
BOro Yenoeeka v Nnoadbopom EMKOCTW KOH-
neHcatopa C5 (M HECKONBKIX BKIMIOYEH-
HbIX napannensHo) nobuealoTCA nokasa-
HKUA Ha uHpukaTope 36,6 °C. OHO moxeT
W3MEHATLCA B 3aBMCUMOCTK OT Ka4ecTsa
TENNOBOrO KOHTaKTa C TEenoMm, noatomy
cnepyet OpPWEHTUPOBATLCA NO MaKCw-
ManeHOMY 3HadeHmnio Ha XKW. Ecnu npu-
0BpeTeHsl TEPMOPE3NCTOPLI C AOMYCKOM
1 %, NOrpPeLwWwHOCTL NP paboTe C BHYTPEeH-
HWUM 0ATYNKOM MOXET Bo3pacTh Ha 1 %.
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1) aNeKTPOMEXaHUHEeCKUX Tanmepax,
L_¥ NONyNspHBIX B NPOW/IOM BEKE, Ha-
npUMep, NPUMEHABLLMXCH B CTUPAaNbHbIX
MallMHaX, MUKPOBONHOBLIX ne4ax, 0b oc-
TaBlWEeMCA BpeMEeHM 3a0aHHON BbIASPKKM
MOXHO BbINO OPUEHTUPOBOYHO CYAWTL NO
NONIOXKEHMIO PYHKM YNpaBNeHns, KOTOpoi
3apgaeany nporpammMmy WnKu Bpems Bbi-
nepxki. MNpocTble anekTpoHHLIE pene
BPEMEHW 0DbIYHO HE MMEIOT Takow yHK-
umun. Y10061 NOBLICKTL YAOOGCTEBO MCNONL-
30BaHWA 3NEKTPOHHOrO pene BpemMeHn, B
KOTOPOM He npeaycmoTpeH uudpoBoi

Aacnanan aawun ACUACTIATL TN nana
AVICTHNEV, MUMRRY ULnauiviio TarlUS pont

HECNOXHbLIM Y310M CBETOAMOAHON MHAOW-
Kauuu, KoTopeiin ByaeT nHpopMuposaTs 0
TEKYLLLEEM COCTOSHUK NPOLecca.

Cxema nByxamanasoHHOro Takmepa ¢
Takoi wHAWkauwen nokasaHa Ha puc. 1.
YcTpoicTBO CO3AaBANOCH ANS 3KCNNyaTa-
UMK COBMECTHO C pas/ivyHLIMK annapara-
MW, HANpMMep, 3apaaHbIMKU YCTPONCTBA-
MW, 3NeKTpOoHarpeBaTenbHLIMW, OCBETMH-
TenbHbIMKW Npubopamu, 3nekTpoHacoca-
MW W OPYrMKW, HE UMEKLLMMK BCTPOEH-
HbIX Y3N0B aBToMaTtuki. TaliMep paccym-
TaH Ha ynpaeneHWe MNOQKNIOYEHHOW K
HEMY HArpy3koin MoWHOCTLIO 0o 2300 BT,
nuTalowencs Hanpaxeduem 230 B nepe-
MeHHoro Toka. Paboune wHTepsanel —
10...60 MuH 1 1...6 4. Bpems BbiaepXKW
NIasHO 3a4alnT NEPEMEHHBIM PE3UCTO-
pom R15, puanasoH BeibupaiT nepe-
knoyarenem SA1. MNpu paspaboTke atoro
ycTpohcTBa Obina nocTaBneHa 3apnaqa
ofecneynTs MakCMMansHO BO3MOXHYHO
HaOEXHOCTb W MUCMONb30BaTh KaK MOXHO
6onble HesocTpeboBaHHbLIX pagwopeTa-
new, xpaHawmxca pecatuneTnamu Hes
MPUMEHEHIS.

Ha "4acoBOW" WHTErpansHOWn MWUKpO-
cxeme K176ME12 (DD1) cobpaHbl 3a-
OAr0WMiA reHepaTop W genvuTens 4acToTbl.
M3BecTHO, 4TO MHBEPTOPLI MUKPOCXEMbI,
Ha KOTOpbIX coOupaeTca reHepatop no
cXxeme, NpuMeBefEHHOW B KHWUre Buploko-
Ba C. A. "MpumeHeHne undpOoBLIX MUK-
pocxem cepwuin TTNT v KMOMN™ (M.: AMK,
2000, c. 236), paboTaldT HEYCTONYMEO C
HEKOTOPLIMW HOMWHANaMW BpemMA3anaio-
wux B n C. BeeaeHwe AONONHUTENBHOMO
WHBEPTOPA Ha TpaHaucTope VT3 noBsIcK-
no crabunbHoCTe paboTel 3apalowero
reHepaTopa M coenano BO3MOXHbIM ero
caMoBO36yXKAEHWe NpW yKA3aHHbIX Ha
CxeMe napameTpax BpewmA3ajpalouein
uenu.

Brigepxky BpEMEHWM Ha OTKIOHEHME
Harpy3kn 3anaiT nepemMeHHbiM Pe3ucTo- -
pom R15 no wkane, HaHeECEHHOR Ha KOp-
nyc Taimepa. B nonoxeHuu ero geumxxa,
COOTBETCTBYIOLEM MWHUMANbHOMY (Hy-
JIEBOMY) CONPOTUBAEHMIO NPWU PA30OMKHY-
ThlX KOHTakTax nepeknwdarens SA1,
yacToTa reHeparopa — okono 16384 Iy,
Bolgepxka — 10 muH. Eciv ke OBMXOK
YCTaHOBNEH B MOMOXEHWE MaKCUMaTEHO-
ro CONpOTMBNEHWA, 4acToTa reHeparopa
noHuwxaeTcs npumepHo po 2730 Ty, a
Bulgepxka BoapacTaet o 60 muH. Mpu
3aMbIKAHWW KOHTAkTOB Mepekno4arens
SA1 BO BPEMA33[AI0LLYIO Lenb BKAKYaeT-
ca koHgeHcatop C7 n makcumansHas
4acToTa reHepartopa yYMEHbLWAEEeTCR C
16384 po 2730 My, MWHUManNbHAs Bbl-
AepxKa yBenu4meaeTcs Ao 14, a Makcu-
MansHaa — npumepHo Ao 6 4. MNpn Takux
TPaHWYHBIX 3HAYEHWAX ONA YCTAHOBKMW
BPEMEHW BhIAePXKK1 B 060MX puanasoHax
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OByxanana3oHHbIU TanMep
A. BYTOB, c. Kypb6a Sipocnasckoii ob.

MOXHO NONb30BATbCA OOHOW LWKANOK
(Toneko ueHa genenws GyoeT pasnnyate-
CA B WecTb pas). HectabuneHocTb ycTa-
HOBMIEHHO HaCTOThLI reHepaTopa B MHTep-
Bane KOMHATHOW TeMmnepaTtypbl — OKONO
0,4 %.

IOna ¢opmuposaHua curHana cbpoca
npumeHeéH Tpurrep LWmuTTa, cobpanHbii

LEPXKW — €ro (B NpoueHTax oT 3agaHHo-
ro nepemeHHsiM pesuctopom R15) noka-
3bIBAOT NOCNENOBATENEHO BKIHHAKOWN-
ecq ceeTogmonbl HL2—HLE. MNpu 3axura-
HuW HL7, cBEYEHWE KOTOPOro CUrHannmaun-
pyeT 06 MCTE4EHUW 3a0aHHOrO BpeMeH#,
OTKpPLIBAKDTCA TpaHaucTopsl VT4, VT6.
Mepebiit 13 HUX BNoKMpyeT NOCTYNNeEHWe

Travaarrmam o UTT UTO Aremoiro Aaava
I}JﬂndflblU}JDr vii, Vv IUUII’\pDIIDI, Huna
Ha OAHOM M3 BbIXOA0B 0—4 MUKPOCXEMBbI

DD2 npucyTtcTByeT nor. 1 W 3akpbiTsl
TpaHsucTopel VT4, VT6. MutaHue Ha
TpaHancropsl VT7, VT8 nocrynaet 4epes
uene R21C12, koTOpaa ymeHbluaeT TOK
yepe3 obmoTky pene K1, 4TO akTyansHo
npyv  KMCNoNbL30BaHMK  ManoOMOWHOro
TpaHcdhopmaropa T1. B MOMEHT OTKpbI-
BaHWA knoya VT7VT8 aHepruuv, 3anacenx-
HOW B koHpeHcatope C12, pocraTtodHo
Ans BLICTPOro M HAAEXHOro 3amblkaHua
KOHTakTOB pene K1, 4yTobbl yMeHbWUTL

nx obropaHune. Ceetoamon

€ K1 " xs1 HL1 cBeTwuT, KOrga Ha Ha-
“Harpyaka" &
VD2-VD5 RG4A Kz~ (250 e 4 TEYEKY RORASTCR NVTEHNE,
P T [ @ DAT HL1 KWNA35N-K . 3TOT CBETOLWOA BKMIOYEH
o ¢ AY 78L09 ZRVDE PMLL414B HL2-HL5 RL310-YG4145 HLE RL310-HY214S  Takmm oBpasom, 41obbl He
$ o ST Kese 16 DD1, DD2 |HL7 RL30-CB744D &R?Q’ 220 C12 cO03/[aBaTh AONONHWTENL-
2w & 5 tﬂ 1000 Mkx  HYIO Harpysky Ans mano-
? e . co-c11 hry R21 ”220 x25 B MOLLHOMO MCTOYHWMKE NUTa-
1 MK 100mex| 3] 2,2 mx = / HWA.
%258 ! DD2 R22 == Mukpocxembl 1 yansl Ha
C4 1000 mkx25 B _|_ K ebie. 8 DD1, DD2 K561MES HILV;#2 Tk TpaHaucTopax VT1—VT3 nu-
14N o2 @ <SS90 %" TalTca cTabunn3upoBaH-
HD3 A 4R23 HbiM HanpsxeHwem 9 B ot
15 1 /24 X oe crabunnaaropa, cobpaHHo-
R e, 70 % ro Ha Mukpocxeme DAT.
i - HLU}qz“ MoHukaownin TpaHchop-
E}] 13 ! [{;] 212 N 50 0" matop T1 noaknioYéH K ce-
VT2 3.0k 10k /4 R25 TV uepes 3aLNTHbIA pesu-
2SA933 DD1 ” 24 . crop R2. Ha anopax VD2—
_@) B T i 3'_@—%%""3”% VD5 coGpaH MOCTOBOIA Bbi-
RE s{C|cT M P HLef}y2 .< NPAMUTENL NEPEMEHHOr0
iy +—R f11 20 A S b0 % HanpsxeHws 12 B, koHgeH-
1 K

=1 5 4 carop C4 crnaxueaet ny/b-

==1 Rl CT [s1—==1
R710M caunn BbINPAMIEHHOTO Ha-
14 R1247 & /P NPSXKEHNS. 5
0—@) VT1 U BonbwWHCTBO peTanei
25C2199 6 ycTpoiicTea pasMelLieHs Ha
€2 100 4700 MOHTaXHOW nnate pasme-
1l RY4L0 25(:3\'{;; pammn 56x32 mm (puc. 2),
i ? I MOHTaX — [ABYXCTOPOHHMIA
3 d HaBeCHOW. YCTaHOBNEHHbIE
= f Ra R [/ \SATT1E J Ha HeM KOMMNOHEeHThl Anfa

“h3o a3l c7* R14* R15

\ ¥ h CI86 g0t iint i NOBEPXHOCTHOrO MOHTaxa
I L0247 wmk X npukneeHsl kneem BMD-19,

&

VD1 PMLL4148
Puc. 1

Ha TpaHaucTtopax VT1, VT2, Mpwu
3apagke koHpgeHcaTtopa C1 1epes
Hero npoTekaeT TOK, OTKPbLIBAD-
LW TPAH3MCTOPLI, 1 Ha 06a Bxoaa
R mukpocxemel DD1, a Takke Ha
OOHOMMEHHBIA BXOL MWKPOCXEMbI
DD2 nocTtynaeT HanpsxeHwe Bbl-
COKOro ypoBHs. [onoxuTenbHylo
obpaTHyio CBA3L ANA paboTkl TpuUr-
repa cospaéT pesuctop R7. Onwn-
TENLHOCTL CUrHana cbpoca — 0Ko-
N0 YeTbIPEX CEKyHO. JTOT XKe cur-
Han C NOMOLLbIO MONEBOro TpaHan-
cropa VTS5 co3paér 3anepxky
BK/IOYEHWA HArpyskw nocne pas-
MBIKGHWA KOHTakToOB kKHOMkn SB1
("Myck"). 3apepxka nogadm certe-
BOrO HanNpPsAXeHWA Ha Harpysky Heobxoam-
Ma ans 3apafkn koHpgeHcatopa C12 w
NnpefoTBpaWEHA 4acTblX BKIKQHEHWA/
BBIKNIOYEHWA NUTaHna (Hanpumep, 13-sa
HEWCNPaBHOCTEW B 3N1EKTPOCETWU), 4TO
moxeT BeiTe Hebe3onacHo OnsA NOAKNIO-
YEHHLIX K po3eTke XS1 ycTpoiicTe. Peanc-
Top R1 orpaHnumMBaeT TOK pa3psaaky KOH-
peHcaropa C1 4epea KOHTakTbl KHOMKK
SB1, 40 yBENMUMBAET €€ CPOK CNyXObl.
Ha mukpocxeme DD2 cobpaH y3en vH-
AWKauMKM OCTaBlWErocs BPEMEHW Bbi-

Puc. 2 -

CHETHBIX MUMNYNLCOB Ha Bx0op C MMKpO-
cxembl DD1, 6naropapsi 4emy CHETHble
umMnynebcel Ha Bxon CP DD2 nepecrtawor
nocTynate. OTkpbITeId TpaH3ucTop VT6
6nokupyeT nogavy Ha V7 OTKpbiBaloWwe-
ro HanpsXeHWs, NocTynawuwero 4epes
pe3uctopsel R16, R18. B peaynsrarte kno4
Ha TpaHaucTopax VT7, VT8 3akpsiBaeTcs,
obmoTka pene K1 obectounsaertcs, ero
KOHTaKTbl PasMbIKalOTCA M NUTaHWe nog-
KNIOYEHHOW K po3eTke XS1 Harpysku npe-
KpawaeTcs.

WM Xe NPOKNEEHbl KPUTNY-
Hblg K 3aMblKaHMAM HEeKO-
TOpPbLIE Y4ACTKM MOHTaxa.
[Ouoael BLINPAMUTENBHOMO
MocTa M kKoHaeHcatop C4
YCTAHOBNEHLI Ha OTAENbL-
HOW nnate pasMepamu
25x16 mm. Mocne npoeep-
km paboTocnocobHOCTH
YyCTPOMCTBA W €ro Ha-
CTPOWKW NNatbl NMOKPbLITL! C
ofenx CTOpPOH uwanoHna-
KOM.

Kopnyc pasmepamm
155x42x36 MM ckneeH w3
ABYX NNacTmMaccoBbIX 3a-
rAyweK OT NATUOIOAMOBLIX
OTCEKOB CMCTEeMHoro Bno-
ka MK dpopm-paktopa AT. K
HWXHEW CTeHke kopnyca
kneem "KBMHTON" npukneeHsl nnactmac-
COBbl& HOXKW BbICOTOW 5 MM, K BEpxHei
(n3HyTpK) — ceeToamoabl HL1—HL7. Bupg,
Ha KOMMNOHOBKY Y3/I0B B KOPNYyce nokasaH
Ha puc. 3, BHELWHWIA BUA yCTpOWCTBA —
Ha puc. 4. Kak BUOHO, MOHTaX aetanem n
Y3NOB O4YeHb MNAOTHLIA, 4TO MOXEeT
3aTpyoHWUTL NOBTOPEHWE KOHCTPYKLMK
HEOOCTATOYHO OMbITHEIMKW pPagnonobn-
TenAMU, UM A PEKOMEHAYIO NCMONL30BaTh
KOPNYyC M MOHTaxHy nnaty Gonblwmnx
pa3mepos.
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PoszeTtka XS1 — komnakTHas camo-
nensHaa. CocTouT M3 OByX NaTyHHLIX TPY-
60K BHYTPEHHMM AnameTpomM 5 u ganHon
npUMepHOo 25 MM, OTpesaHHbIX OT KoneHa
TENecKonMYeckoil panuonpueémMHON aH-
TeHHbl. [NA HaAEXHOro KOHTaKTa co WThl-
pSMKU BUNOK B TPyOKax ¢ NpoTUBONONOX-
HOWM CTOPOHbLI CAeNaHbl NPONUALI ANMHOK
okono 21...22 MM 1 LWWMPWHOW 4yTk DONb-
we 1 MM B guameTpansHO NPOTWUBOMNO-
NOXHbIX CTEHKax, NOC/e Yero Ha HWUx Ha-
OeTel NO TpW-YyeTkipe paBHOMEPHO pac-
npefenéHHsbIx No ANWHe paspe3oB uwv-

NPOBONOKKW (4MCNO BWUTKOB NPYXWUH —
2...2,5, anvHa — 2,5...3 mm). BHYTpeHHWiA
AuaMmeTp NPYXWH KU guameTp NpOoBONOKW
nofobpaHbl TakmmK, 4TOOLlI CTEHKWM Tpy-
60K Nog ux NelCTBUEM HAOEXHO KOHTaK-
TUPOBAAN CO WTLIPAMKU BUIOK ANaMETPOM
4 mm. Takmm oBpasom, WTepn noboH
CETEBON BUKW, BCTABNEHHOW B PO3ETKY

XS1, okasblBawTCA NAOTHO 0BXaTkiMu,
4YTO NOYTKM MCKNoYaeT ux Harpes. K Tpy6-
Kam npunasHbl MHOrOXWNbHbIE NPOBOAA
ceuennem no megu 1,2 mm®, nocne vero
Ha HUX HadeTsl ToncTtule MNBX-Tpybkn. B
TakoM BUAE CThIKOBOYHbIE Y3Mbl PO3ETKM
YyCTaHOBNEHLI B KOPMyce Ha pacCTOAHWW
19 MM OOWMH OT JpPyroro W 3akpennexsb
TONCTLIM CIOEM NONMCTMPONOBOrO Knes
(npocnegute 3a Tem, 4Tobbl OH He nonan
BHYTPb TpyGoK W B MecTa B3aumoaei-
CTEBUMSA C HAMK CTAMMBAIOLWNX MPYXUH).

MNpoTMBONONOXHBLIE KOHLLI NMPOBOAOE,
COEAVHAIOLWNX PO3ETKY CO WTLIPAMK Ce-
TEBOW BUNkKM XP1, kpoMe NpeaycMOoTpeH-
HOrO €€ KOHCTPYKLWEN BUHTOBOTO COEau-
HeHwA (koTopoe obs3aTensHO ocnabHer
Yepes HeCKONbKO NET), eWE 1 NpUNasHbl K
WTLIPAM, 4TO YMEHbLIaeT BEPOATHOCTb
HenpuATHocTEW Npu GoNLWOM TOKE Nog-
KIMOYEHHOW k npubopy Harpysku. MNposo-
ha, vayuime BHYTPWM Kopnyca Talmepa K
rHésnam posetkn XS1, gonxHel BbiTs CRO-
KEHbI BMECTE MM 0Opa3oBLIBaTL BUTYIO
napy, a uaywme K nepeMeHHOMy pe3ncTo-
py R15 u nepexnosarento SA1 pDonxHsl
ObITb BO3MOXHO MEHbLUER ANWMHBI U 3Kpa-
HWUPOBAHHBIMM.

MNepemeHHbiin pesncTop R15 — mano-
rabapWTHblA MMNOPTHBIA (pupmbl TEL-
POD) € AWHERHOR xapakTepucTHKOR
(MOXHO MPUMEHWTHE W OTEYEeCTBEHHbIA
Cn4-1 nnu CMN3-9a). Ero metannuyecknia
3KpaH coeauHéH ¢ oBwMM NPOBOAOM.
BawmTHbill peanctop R2 B uenu nepsuny-
HOW o6moTkM TpaHcdopmaTopa T1 —
WMMOPTHBIA, HEBO3ropaemslii UNKM pas-
poeiBHOA. OcTankHbIe NOCTOAHHbLIE PE3nc-

Topsl — nwboro Tvna obuwero npumeHe-
Hug (C1-4, C1-14, C2-23, PMM, MNT n
T. n.). Peanctop R14 npunasH k BoiBogam
nepemeHHoro peancropa R15, peawcto-
pel R20—R27 — K BLIBOAAM COOTBETCT-
BYIOWWX CBETOAWOOOB W NPUKNEEHbl K
Kopnycy ycTpoilcTea. KoHpeHcaTopbl
C1—C83, C5, C9—C11 — kepamu4eckue,
CB, C7 — nnéHoyHble manorabaputHblie
(C7 npunasH K KOHTakTam nepeknioHarens
SA1), ocTaneHele — OKCWMAHBIE Manoraba-
PUTHLIE UMMOPTHBIE.

Kronka SB1 — membBparHan 6e3 duk-
Cauuii B Haxatom TMONOXEHWW, MEpe-
knwoyatens SA1T — MMNOPTHLIA ABWXKO-
BbliA manorabapwTHblid, OOQHOWMEHHbIE
KOHTaKThl CBOGOAHBIX FPYNN NOACOeANHE-
Hbl NapannensHo MCNoNbL3yeMbIM, METan-
NUYECKNA KOpNYyC coefuHEH ¢ obuum
NPOBOAOM (NPUMEHKMB NEpekIoHaTens Ha
Tpy UK Gonee NONOXEHWA, MOXHO yBe-
NUYUTL YACIO0 MHTEPBANOoB TaiMepa).

Puc. 4

MNoHnxawwmii Tpancdopmatop T1 —
OT My3blkanbHOro ueHtpa Panasonic
SA-AK28, ero eropuuHsie 06mMoTkn Ha 10
n 2 B coepnHeHbl nocnenosaTensHo anea
NoNy4eHWsa MNepemMeHHoro HanpaxeHus
12 B. Mopoinpér noboi aHanorvyHbli
TpaHchOPMaTOP C TAKMM Xe HanpaxeHn-
eM Ha BTOPWYHOW OBMOTKE, paccuHnTaH-
HOI Ha Tok Harpy3kuw ot 0,1 A (Hanpumep,
TNK-2-9B, TMNK-2-12B). 3nekTpoMarHuT-
Hoe pene K1 — JQX-115F-1-012-1HS3
(HOMuHaneHOE HanpaxeHue — 12 B, co-
npoTtueneHue obmotkm — 360 Om), c ney-
MA rpynnamMmn KOHTAKTOB, PacCHUTaHHbIX
Ha KOMMYTaUWIO nepemMeHHoro Toka 16 A
npu Hanpsxenun 250 B (opHOMMEHHbIE
KOHTaKTLl rpynn COefMHEHs napannens-
HOo). BoamoxHas 3ameHa 3TOro pene —
HRM3H-S-DC12V (12 B, 576 Om).

B Bbinpamutene yctpoictea (VD2—
VD5) MOXHO McnonbL3oBaTtb Nobble ono-
Abl C NPAMbIM cpeaHuM Tokom oT 300 MA
11 06paTHLIM HanpsxeHnem He meHee 50 B
(KO1056—KA0105I, KA208A, 1N4001—

1N4007 w T1.n). Bmecto pavonos
PMLL4148 (VD1, VD6, VD7) moxHO
npumeHnts PMLL4446, PMLL4448,
PMLL4150, PMLL4151, PMLL4153, Bme-
CTO MHTEerpansHoro crabunuaatopa Ha-
npsxeHus 78L09 (DA1) — nwoboli una
cepuit ***78L09, ***78509 B kopnyce
TO-92. Mukpocxema KS561WME9 aamennma

MMMNOPTHLIMKM  aHanoramu, Hanpumep,
CD4022A, MC14022B.
BmecTto TPaH3MCTOpOB cepun

25C3199 (VT1, VT3, VT4, VT6, VT7)

MOXHO NpUMEHWTE npubopsl cepui
ACH2NIN acMmNAcCo cCcOnd A e, e esaas e
£\ dI0U, £ouaeHJ0;, I2IV IS, d TdRAD

nobbie na cepuin BC547, KT6111, BMmecTo
2SA933 (VT2) — mobon uz 2S5A1378,
25B810, BC557, BC558, 859015,
KT6112, BmecTto SS8550 (VT8) —
25B554, 2SB1116 » nwoboi v3 cepwit
KT684, KT686. ManomMowWHbIiA nonesoi
TpaHanctop KMS5016 (VT5) 3ameHum
nobeim 13 ZVN2120, BSS88, BSS295 v
cepuit KN501, KN504, KN505A—KMN505B.
CnenyeT y4ecTb, 4TO YNOMSAHYTHIE B BApW-
aHTax 3ameH TpPaH3WCTOpbl MOTYT MMETH
OTAM4MSA B TUME KOpMnyca W LOKONEBKE.
Tpananctop VT1 cnegyet nopobpaTtk C
KoadhdUUMeHTOM nepenayn Toka 6assl He
meHee 150.

Ceetogvonsl RL310-YG414S, RL310-
HY214S 1 RL30-CB744D (BCEe nmameTpom
3 MM 1 COOTBETCTBEHHO 3eMEHOr0, XKEn-
TOrO W CMHEro CBEYEHWA) MOXHO 3ame-
HWUTL HOBLIMKM AHANOMMYHLIMKA C NOBbI-
WeHHOW ceeTooTAaqen.

HanaxuneaHwe Tammepa Ha4yMHaKwT C
nopbopku peavctopa R21. Ero conpoTtue-
NeHWEe OONXKHO ObiTe TAkMM, 4TOBbLI KOH-
TakTel pene K1 HangxHo nepexnioYanncs
npuv oTtcyTcTeum KoHgeHcatopa C12.

NMopBopkor peaucTopa R20 ycTtaHaenu-
BAOT TOK uepe3 ceetoauon HL1 okono
5...10 mA.

Danee k soiBoay 14 mukpocxems DD1 -
4yepes pe3aucTop  COMPOTUBAEHWEM
100 kOM nopknio4aT vactotomep. Ye-
TAHOBWMB OBWXOK MEPEMEHHOr0 pe3ucTo-
pa R15 B nonoxeHwe HyNeBoro ConpoTue-
nenus, nondopkoi peauctopa R10 npu
PA30MKHYThIX KOHTaKTax nepexkmoyaTens
SA1 QOBOQAT 4acTtoTy redeparopa no
16384 ly. 3atem nepesoasT asmxkok R15
B NOJIOXEHWE MaKCMMansHOro ConpoTuB-
neHusa, v nonbopkoil pesuctopa R14
yCTaHaBNWBaKT 4acToTy reMepartopa,
pasHyto 2730 Mu. HakoHeu, ewg pa3s
noeepHye paewxok R15 B nonoxexwe
HYNEBOro CONPOTWBAEHMA, NOABOPKOR
koHpeHcaTtopa C7 npuw 3aMKHYTBIX KOHTAK-
Tax SA1 cHoeBa pno6GuBaOTCA 4acToOThl
reHepatopa 2730 Mu. Ocraérca otrpa-
nyvwpoeats npubop, M3roToBWUTL LUKany
ANS NepemMeHHoro pesuctopa v npubop
roToB. B



U cHOBa O CEHCOpPHOM

BbiKJilO4HaTeNne...

A. KAPIIAYEB, r. XXene3Horopck Kypckoii obn.

Y mHorux paawoniobuteneidi "co craxem” COXpaMMAXCH 3anacsl
MOpanbHO ycTapeBLUINX, HO BoJsIHE paboTocnocobHbIX MUKPOCXEM U
Aapyrux aeranei. Ho npamas 3aMmeHa UMK COBPEMEHHbBIX 31EeMEHTOB
3a4acTylo He AaET NOJIOXNTENbHbIX pe3ynsTaTtoB. ABTOp paccka3sbl-
BaeT, kaKk OH pelun Bo3HUKawouwue npobrems! NPy MOBTOPEHNMN
M3BECTHBIX KOHCTPYKUMI CEHCOPHbIX BbIKOYaTEe1eH.

' 04y BEPHYTLCA K TEME, KOTOPAA yxe He
/% pa3 nogHMManachk Ha CTpaHuuax xyp-
Hana. 3TO CEHCOPHbIe BbIKNOYaTenn, pea-
rvpylowme Ha NpukoOCHOBEHWE PYKW K CeH-
COpPHOMY KOHTakTy. Boobuie, ceHCopHbLIA
BhIKNIOYaTEb — Q4E€Hb HENMNoxas Bellb,
ocofeHHO ecn OH ManorabapuTHeli. Ero
MOXHO BCTPOWTL BO MHOrve GbiTOBbIE
npuBopkl 1 BKNIOYATL/BLIKNIOYATE MX NPK-
KOCHOBEHWEM nanbua K MeTannm4yeckon
fetany Ha kopnyce (MHoroa oHa MOXer
ObITb HE3aMETHOM).

Ana atoro Hambonee NOAXOQAAT CEH-
COpHblE BbIKNIQYaTENW, Yynpasifemble
NPUKOCHOBEHWEM K OAMHOYHOMY CEHCOPY.
Takue KOHCTPYKUMK, NOCTPOEHHbIE HA
MUkpocxemax cepum K561, onncadsl, Ha-

3a ocHosy Bbina B83ATa "ceHcopHan”
HYAaCTb KOHCTPYKUMKW, OnucaHHon B [1].
Cunogas 4acTtb Bbina NONHOCTLIO Nepe-
paboTaHa, NpM4EM B pa3HbIX BapuaHTax.
B 3aBucumMOCTK OT TOro, roe Byget npu-
MEHATLCA BbLIKNOYATENb, MOXHO Bbl-
BpaTb TPaH3WCTOPHbLIA, TPUHWUCTOPHbLIR
WM CUMWUCTOPHbLIA BapuaHTel. EcTe m
BapuaHT C MCNONb30BaHNEM MUKPOCXEe-
mbl K1182MM1, no3eonaioWwKiz nnaBHo
BK/O4aTh W BRIKNOYATE Namny Hakanuwea-
HWA. Y106bl yNpaBnATe MOLWHBLIM 3NEKTPO-
npubopoM, BLIXOQHOM CWNOBOW Npubop
BLIKNOMATENR A0MxeH ObiTe cHabBXEH
COOTBETCTBYIOWMM TennooTeogom. Ho
npu KOMMYTUPYEMOW MOLLHOCTH MeEHee
100 Bt rennooTtBoA He obAzaTteneH,

D-Tpurrepa, koTOopas COBMECTHO C pe-
anctopom obecneuynsaet Heobxoaumylo
3apepKKy curHana.

Mony4nMewanca Ccxema CEeHCOPHOR
4acTW 3TOro BapuaHTa BeiKNOYaTens
npencrtasneHa Ha pwe. 1 (cnesa ot
WTPUXNYHKTUPHOW NHMK). Xody ocobo
OTMETUTE, 4TO B MOEN KOHCTRYKUMK Npn
noakt4eH pesncropa R5 k uHBepcHo-
My BbIXOAY (BeiBOAY 2) Tpurrepa DD1.2
BhIKNO4aTENL paboTan HeyCTORYMBO.

B ka4ecTBe 3ameHsl TpaH3uCcTOpa
KT3126 nogoinér noboit ManomMoLwHbIiA
TPaH3UCTOP CTPYKTYPbI N-p-N, Hanpumep,
cepuit KT312, KT315, KT3102.

Teneps O CUNOBOW 4acTW 3TOrO Bapu-
aHTa BbikMKOHaTENsA (Ha puc. 1 cnpaea oT
WTPUXNYHKTUPHOMN NuHuK). Kak 6eino yno-
MAHYTO Bbille, YNpaBasiioWmiz TOK, He-
0b6xoauMbIil ANA OTKPbIBAHWA TPUHWCTOPA
KY221rl, moxet gocturate 130...150 mA.
Ho B paccmaTtprBaemMom Cny4ae OH TeHET
Yepes KoMMyTupyemyo namny EL1, peaun-
cTop R7 » cocTaeHoi TpaHaucTop V12—
VT4 n He HarpyxaeT napameTpuH4ecKuil
crabunnaarop Ha crabuwnutpoHe VD3,
NUTAIWKWIA NuWe TpaHancTop VT1 v Muk-
pocxemy DD1. Bnarogapa atomy conpo-
TuBneHne pesuctopa R6 MoxeT BwiTb
AoBoONbHO Gonblwum. PaccenBaeman MM
MOLLHOCTE He npeesiwaet 0,5 BT.

CocTaBHOM TPAH3UCTOP NPUMEHEH ONA
YNPAaBNeHWA TPWHWCTOPOM MO NPpU4KHE
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npumep, B [1] v [2]. ¥ MHOrMx paguonio-
BuTenei 4O CUX NOP COXPaHWIMCBL 3anacsl
DYHKUMOHANBHO @aHanorM4HeIX, HO MOparnb-
HO YyCTapeBlunx Mukpocxem cepun 176.
OpHako NoneLITKM NPOCTO 3aMEeHUTL UMUK B
YIOMAHYTHIX KOHCTPYKUMAX MMKPOCXEMbI
cepun K561 He npuBenn K NONOXUTENb-
HbIM PE3YNLTATAM.

HepaeHo MHe noTpebosanocs M3roTo-
BMTb HECKONLKO CEHCOPHLIX BblKo4Yare-
nen, a B Hann4uKm BbiNn TONBKO MUKpOCXEe-
Mbl K176 TM2 1 K176TM1. NokynaTe cne-
UWansHo ANA BbIKOHATENER MUKPOCXEMEI
K561TM2 He xoTenock, NoaTomy BbINO
PELLEHO CAENATH BbIKKDYATENN HA MUKDO-
cxemax cepum K176.

Hawnocb Takxke MHOMO TPUHWUCTOPOB
KY221T, wcnonb30BaBWMXCA B LBETHbIX
Teneeu3opax. Mpw Nnposepke ABYxX NECAT-
KOB Takux TPMHWUCTOPOB 0Ka3anock, Y4TO
BCErO TPWU M3 HUX UMEKOT YNpasnsiowmii
Tok oTkpbiBaHmsa 30...40 mA, ocTanbHbie
oTkpblBanuce Tokom 80...150 MA. Ho no-
CKONLKY TpuHucTopbl KY221M, BEPOATHO,
€CTb B HANMNYMK HEe TONbKO Y MeHsA, Bbino
pelweHo NPUMEHUTL TakoW TPUHWCTOP B
CEHCOPHOM BblKTIO4aTene.

WTak, ceHcopHOe yCTPOWUCTBO MO CXxeme
13 cTaTe [1] 66110 cOBPaHO Ha MUKpPOCXE-
me K176TM2, Ho He 3apaborano. Ero
WccnefoBaHvMe C NOMOLLBLIO ocuwnnorpa-
da nokasano, 4TO NpW MNPUKOCHOBEHWU
PYKWU K CEHCOPHOMY KOHTAKTY MMMyNsCOB
Ha BbIXOAe GOPMUPOBATENA UMMYNLCOB Ha
Tpurrepe DD1.1 HeT, x0TA Ha ero Bxone
NPUCYTCTBYET HAaBEAEHHOE TENOM HENnoBe-
Ka MEepPEMEHHOE HanNpAXeHWe pasMaxom
1,7 B. CnepoBatensHo, o718 nepekmoYe-
Hus Tpurrepa K176TM2 atoro mano.
Mocne nobaBneHWs Ha BXOAE 3MUTTEPHO-
ro NOBTOPWUTENSA HA TPaH3WCTOPE amnnu-
TyQa curHana Ha Bxofe Tpurrepa Boipocna
noYyTK 00 HanpsxeHWa NTaHua 1 NoABKn-
NUCL MMMNYNLCHLI HA ero Beixoae. Ho 4ETKo-
ro nepeknodeHns Tpurrepa DD1.2 B cuér-
HOM pexume BCE paeHo He Brino.

Beina ycTaHoBneHa MHTErpupylowas
RC-uenb ¢ MHBEPCHOrO BbIXOAA TpUrrepa
Ha ero Bxoa D ang 3anepxkn 3Toro curHa-
na. Nocne aToro ycTpoWCTBO CTano yc-
Toi4meo paboTate. Kak nokasann palb-
HelWne 3KCNEePUMEHTLI, KOHAEHCAaTop
M3 3TOA Leny MOXHO BOOOLLE WCKNO-
YWUThb, BNOMNHE AOCTATOYHO EMKOCTH BXOOa

TOro, YTO BbICOKOBOMLTHLIE TPAH3UCTOPbI
13001 wmeroT koadpdUUMEHT nepepaqn
Toka Haabl He Gonee 40. Mcnonb3osaHwe B
HEM TPEX TPaH3MCTOPOB — He nepecTpa-
x0Bka. [pw pByx TpaHawucTOopax Aans
HAaAEXHOro OTKpLIBAHWMA TPMHMCTOpPa VS
NPUXOAWNOCE YMEHblUaTe CONpOTHBNE-
Hue peaucrtopa RS go 1 kOm. 310 He ToNb-
KO Meperpyxano BbiXO[ TpWrrepa, HO W
TpeboBano YMEHLILNTL COMNPOTUBNEHWE
pesncTopa R6 0o 62 kOM 1 yBenu4ueaTs
ero mowHocTte go 1 Br.

B cnenylowmii BapraHT BhIkNO4YaTens
Db BHECEHbl M3MEHeHWs, Heobxoam-
MblE ANA WCNONL30BaHWA B HEM MWKDO-
cxembl K176TM1, a ero cunogan 4acTb 6bi-
na nocTtpoeHa Ha cumucTope BT134-600.
Cxema aToro BapuwaHta wsobpaxedHa Ha
puc. 2.

3pecb Ha Tpurrepe DD1.1 cobpaHx
ogHoBubparop. Moatomy NpuHUMN ynpae-
NneHWs  BblkKn4Yarenem cran Apyrum.
PaccMOTpeHHbIA Bolille BLIKNOYATENL Ha
Mukpocxeme K561TM2 nepexoamT B npo-
TUBOMNONOXHOE COCTOAHNE B MOMEHT NpK-
KOCHOBEHWA K ceHcopy E1, pansHedwee
yOEp¥aHWe nansla Ha HEeM ponKn He urpa-
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er. B BapuaHTe ¢ ogHoBMBpaTOpOM Npu-
KOCHOBEHME K CEHCOpY ANA nepesofa
BbIK/IIO4ATENA B NPOTWMBOMNONOXHOE CO-
CTORAHME AONXHO ObiTh KOPOTKUM. Ecnn xe
3agepxaTb nasnel Ha CeHcope, TO 4epe3
HEKOTOpOEe Bpemsi, 3aBuCAllee OT EMKO-
cTn koHpeHcatopa C2, ogHoBwbparop
chopMUpyeT Cregylowmii uMnynsc, 3a-
TEM EWEe oaMH K Tak panee. Kaxasid n3
3TMX MUMNYNLCOB ByaeT nepeknioyaTtb
Tpurrep DD1.2. Cuyutath 370 HepocTar-
KOM HENb3A, NOACBHLIR anropuTM peanm-
30BaH, HanpuMep, B MUKPOCXeme
K145AM2. TaM KOPOTKWE KACAHWS CEHCO-
pa BKMAKOYAT W BhIKMOYAOT namny, a
yAepXaHue nanbua Ha CeHCope NPUBOANT
K YMEHBLLUEHMWIO U YBENUHEHWNIO APKOCTW
e& CBEeYeHWA.

NMOHATHO, YTO B 3TOM BapuaHTe Bbl-
Kn4arens MoxeT paborarts U MUKpOCXe-

KA522A unu niobuie apyrue ManomoLUHble
KpemHueBble awogsbl. Aduoast 1N4007
3aMeHsIoTCA MOOLIMKW BLINPAMUTENLHLIMK
auodamn ¢ oBpaTHbIM HanpsKeHwem He
merHee 400 B v gonycTumbiM NpaMbIM
TOKOM, HE MEeHblUMM TOKa Harpysku.
JlonyckaeTcs MCNONb30BaTk W BbINPAMM-
TeNbHbIE MOCTbI C COOTBETCTBYHOLLMMM
napameTpamu, Hanpumep, KU402 c
wHaekcamu A—T, XK, W, KU405 c Takmmm
KE WHAEKCAMWM WM MMMNOPTHbBIE MOCTbI
2W10M, BR810, RC207. BmecTto crabn-
nutpoHa [18146 MOXHO YCTAHOBWUTE NiO-
Bo# apyroi ¢ HanpsxeHwem crabunuaa-
uMM  7...9 B, Hanpumep, [O814A wnwn
TNA737A, TNA787A, TNATIT7A.

Ana kKoMMyTauum MOWHOW HAarpy3ku
3TOT BapWaHT He coBcem ynobed, no-
CKONbLKY, KPOME NpuMeHeHus Gonee MoLLL-
HOrQ TPUMHWCTOPa C TennooTBO4OM, MNO-

TopoM. OH He ponkeH 6biTb MeHbLie
150...200.

Adwon KO1056 moxer ObiTe 3aMeHEH
Takum ke, HO ¢ Opyrum OyKBEHHbIM WH-
AEKCOM UNK NoBBIM BLINPAMUTENBHBIM
AMOAOM C SONYCTUMBIM 0BPATHBIM Hanpsi-
*eHnem He meHee 400 B v gonycTumeim
BLINPAMNEHHEIM TOKOM He meHee 0,1 A. O
zameHe auopnos KA5226 n ctabunntpoxa
18146 6bin0 ckaszaHo Bbllwe.

3T10T BapwMaHT CWNOBOM 4aCcTW Bbl-
knwyatena Hamwbonee nogxogut ong
ynpaeneHus MOLLHOW Harpy3koii. Moato-
My yGenuTecs, 4TO NPUMEHAEMBIA CUMUC-
TOp paccyuTaH Ha noTpebnsemellt Harpys-
KOM TOK, ¥ Npy HEOBXOOMMOCTH YCTaHOBKN-
Te ero Ha TennooTROL, C A0CTATOMHON NNo-
WaasL NOBEPXHOCTHU PACCENBAHWS.

Ecnwn nnaHvpyeTcs UCnons30BaTh Bbl-
Knw4arens AnA ynpaBneHWa oO6bI4HOR
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ma K176 TM2, ecnu Bxogpl S €€ Tpurrepos
(BbIBOALI B 1 B) COBAMHMTL C OBLMM Npo-
BOOOM. XOTA B 3TOM CNy4ae MMnNynbCel HA
BbixOge ogHoBubBpaTopa Ha Tpurrepe
DD1.1 wmei0T kpyTole nepenafbl, Hes
3afepXKW curHana, nocTynawoulero c
WHBEPCHOro Bbixoaa Tpurrepa DD1.2 Ha
ero exog D, oBoituck He yganock. 3aTo
HeobxoouMyl0 3adepxkKy B 3TOM cnydae
BHOCUT BXOAHAs EMKOCTb CUNOBOM 4acTh
BbIK/IOYaTENA. MIMEHHO NO3TOMY pesunc-
Top R4 NOOKNOYEH K WHBEPCHOMY (Bbi-
BOA 2), @ HE K NPAMOMY BLIXOAY TPUrTepa.

31OoT BaApWMaHT CEHCOPHOM 4acTu
BolkNO4aTena Hanbonee yHwBepcaned,
Nockonbky B HEM paboTalT Kak MUKpO-
cxembl K176TM1 w K176TM2, Tak u
K561TM2. B nocnegHem cny4ae MOXHO
0TKa3aTLCHA OT IMUTTEPHOrO NOBTOPUTENS
Ha TpaHaucTope VT 1.

Tenept nogpobHee 0 npeanaraembix
BapuaHTax cunoeoid yactu. Bapwawt ©
TPUHUCTOPOM, NpPeacTaBNeHHbId  Ha
puc. 1, noapobHo onucaH paHee. [lo-
HATHO, 4TO BMecTo KY221T moxHo npume-
HUTL MOGOI ApYyroi TPUHWUCTOP C Aony-
CTUMBIM HANPAXEHWEeM B 3aKPbITOM
cocToaHuM He meHee 400 B u ponycTu-
MbIM TOKOM B OTKPBITOM COCTOSHWKW, HE
MEHBLLMM, 4HeM TOK KOMMYTUPYEMOWA
Harpysku. Mpu npumeHeHun Bonee 4ys-
CTBUTENBHOrO TPUHUCTOPA MOXHO YBENu-
4YnTbe CONpoTMBREHWEe peauctopa R7
BMOTb A0 HECKONbLKUX Kinoom. Boamox-
HO, B 3TOM cnydae ypactcs ybpars oamH
13 TpaHaucTopoe VT2—\VT4,

MNpu MoHTaxe obA3aTensHO NPOBEpPsi-
T€ HasHa4YeHwe BbLIBOAOB TPaH3MCTOPOB
13001, oHo ObiBaeT pasnuyHeIM. BmecTo
avopos KA522B mMOXHO MCNONb3oBaTh

TpebyoTca 1 Bonee MOWHLIE BLINPAMU-
TeNbHbIE AMOAEI TOXE C TeNI00TBO4AMN.

Ecnn nnaHvpyeTca ynpaensATe TONLKO
aHeprocHeperawen Ui CBeToaNOaHON
NaMnon MOWHOCTLIO He Bonee 15...20 Bt
WKW NaMnoid HaKkanMeaHns MOLLHOCTLIO He
Gonee 60...75 BT, MoxHO BoOBLWIE MCKNIO-
YWUTb TPUHWUCTOP, @ TpaHaucTop VT4 13001
zameHnTs Bonee mowHbim 13003, Mpw
aTOM TennooTBog He notpebyertcA. Ho
MPEBbIWATE YKa3dHHbIE Bbille 3Ha4YeHWHA
MOLLIHOCTW Henb3A. Bo Bpems akcnepwm-
MeHTOB TpaHaucTtop 13003 mMrHoBeHHO
Cropen OT NYCKOBOr0 TOKa NamMnel Hakanu-
BaHua mowHocTeo 150 Bt (okono 10 A).
Takoi ke TpaH3ucTop Cropen npw BKMo-
4yeHuun aHeprocBeperaLen namnbsl MoLL-
HocTbio 30 BT

Buiknwouatens ¢ BapuaHTOM CWI0BOW
4acTu, n3obpaxeHHoli Ha puc. 2, Gnaro-
Aapa NPUMEHEHWIO YYBCTBUTE/BHOrO CU-
muctopa BT134-600 umeer HaumeHblwee
4ucno petaneil u Hebonswwe rabapuTe. B
HEM MOryT ObITb NPUMEHEHLI W Apyrue
CMMWCTOPBI C ManbiM TOKOM OTKPbIBAHWA,
Hanpumep, BT136-600, BTA06-600,
BTA10-600 n gpyrve. Ecnv ucnons3oBatk
cumucTop  KY208[, 71O XenaTenbHo
BeIBpaTh €ro aK3emMnIAp C HaMMEHLLLWMM
TOKOM OTKPbIBAHWA.

Mpw Toke oTKpbIBaHKWA Bonee 5...10 MA
NPUABTCA yMeHbluaTe CONpPOTUBAEHWE
peauctopa R5 B uenu ynpaenslowero
ANeKTPoAa CMMMCTOPA. A ecnn Hanpsaxe-
HWE nuTaHuA Mukpocxemsl DD1 npwm
OTKPBITOM CUMMCTOpPE ByAeT nagaTe HUXe
3 B, cneayet yBeNM4MTb EMKOCTL KOHAEH-
caTtopa C5. Mpu aToM Henb3s 3abkiBaTe 1
o koadpuumeHTe nepepayn Toka Hasbl
TpaH3aucTopa VT2, ynpaBnAiowero CMM1c-

naMnoil HakanueaHws, nydwe cobpaTk
€ro CUI0BYI0 HaCTs HA MUKpocxemMe da3o-
BOro perynatopa K1182MNM1. Ona cneum-
anLHO npegHasHaYeHa Ans NNasHoro
BKIOYEHWA W BbIK/TIOHEHWUA Namn Hakanm-
BaHWA, & TAKXKE PErYNMPOBKU MX APKOCTH.
MnagHoe BKOYEHWE NPOANUT XWU3Hb
namne, a NnNasHoe BbIKMOYeHne AobasuT
komdopTa npu Nonb30BaHUM CBETUILHK-
koM. Cxema 3TOro BapuMaHTa CWI0BOM
4acTW BbIKNOYATENA NPeAcTaeneHa Ha
puc. 3.

MoppoBHoe onucaune ¢asoeoro
perynatopa K1182MM1 umeetcsa B [3] u
[4]. KOHEYHO, OH MOXET W Hanpamyt
yrpaBnaTe Namnoi (AoNycTUMbIA TOK —
1,2 A), HO ecnu OHa CAWLLKOM MOLLHAR,
MWKpOCXEeMa MOXEeT CropeTk (NyckoBOW
TOK Namnbl HaKanMBaHWA B HECKONLKO
pa3 bonbwe paboqero). Moatomy ans
NOBbLILLEHMA HAOEXHOCTW B paccmaTtpu-
BaemMblii BapuMaHT CWNOBOW HacTW Bbl-
kntouatena pobasneH cumuctop VS1. OH
MoxeT BbiTe N0bBbIM, rnasHoe, 4ToGbI
OTKPLIBAWWMI TOK YyNpPaeBneHUA UM He
npeesblwan 1,2 A. Yem Gonblue 3TOT TOK,
TeM MeHblle A0NKHO ObiTe CONPOTUBAE-
HWe pesuctopa R4, sBnnoTb A0 NOAHOrO
€ro NCKIYEHNA,

34ecs MOXHO MCNONL30BaTe M CUMK-
cTop KY208[, npuyém ero nopbopka no
TOKY OTKpPbIBAHWA He obA3aTenbHa, HO
noTpebyeTcs yMeHbLUWTL CONPOTHBE-
Hue peanctopa R4 no 470 Om. bonee no-
ApobHo 0 BuIbope CUMUCTOPA MOXHO
npounTare B [5].

Heckonsko cnoe o peanctope RS, OnA
MOLLHBLIX CUMWCTOPOB, B TOM 4KCne w
KY208T, oH He HyxXeH. A BOT Npw npuMeHe-
HWUK MMNOPTHBIX CMMWCTOPOB C ManbiM



TOKOM OTKPbIBAHWA (Hanpumep, cepuu
BT134) oboiTnce He3 Hero He ypacTea —
cumucTop ByoeT OTKpLIBATLCHA W NpW OT-
CYTCTBMM paspeliatollero curHana. Be-
pOATHO, Yy mMukpocxemel K118MM1 Tok
YyTEYKW B 3aKPbITOM COCTOAHWKM COMOCTa-
BMM C TOKOM OTKPbIBAHWA 3TMX CUMMUCTO-
poB.

Y1066l ONpenennTb HyxHoe CONpoTHB-
nexue peanctopa RS, Heobxoaumo BMec-
TO HEr0 BPEMEHHO YCTaHOBUTb NepemMeH-
Hbli peaucTop conpoTueneHuem 1 kOm.
3arem coeamHuTb BbiBOALI 6 1 3 MUKPO-
cxembl K118MM1 1 ymeHbLLaTb CONPOTUB-
NneHve NepemMeHHoOro pesucTopa, noka
namna EL1 He noracHet. lNocne atoro
W3MEPWTL BBEAEHHOE CONPOTUBIEHWE
NepeMeHHOro peancTopa u 3aMeHnTb ero
NOCTOAHHBLIM PE3UCTOPOM BRuxaiwero (B
MEHbBLLYIO CTOPOHY) HOMKWHanNa.,

MOCTH OT 3K3emMnnapa MUKPOCXeMbl
K1182MNM1, moxeT nexate B npepenax
82...510 kOm. MNoabupatT ero akcnepu-
MEHTaNBHO, MAAA HA NOKa3aHWuA NOAKNIO-
YEHHOTrO NapannensHo namne BONkTMET-
pa, U3MEPSIOLLEro UCTUHHOE AENCTBYIO-
Liee 3Ha4YeHWe MNepemMeHHOoro Hanpsxe-
HWA. E€ APKOCThL, KOHEYHO, HEMHOIO CHI-
3UTCH, HO CPOK CNyXBbl YBENUYUTCA 3HA-
yutensHo. Ecnn BMECTO 3TOro nocro-
SAIHHOrO PE3UCTOpa NPUMEHWUTL NEpPEMEH-
HbIi, NONYYMM CEHCOPHBIV BBIKNIOYaTENb C
PEerynMpoBKOi SPKOCTH.

Buikntwoyatene ¢ TPUHWCTOPOM WKW
CMMUCTOPOM MOXET CTaTb WCTOYHMKOM
nomMex, MoaTtoMmy HeobBXOAMMO BKMIOYMTb
nocnefoBaTenbHO © HUM MoOMexononas-
NAWWA ApOCCeNns, CoAepXawnin Nate
Ccnoés 0OMOTOYHOrO NPOBOAA ANAMETPOM
0,6...0,7 MM, HAMOTaHHLIX BUTOK K BUTKY
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MNocne nopBopku peanctopa RS Heob-
XOOUMO YOBAUTLCH, 4TO B "Pa30OMKHYTOM"
COCTOAHWMW BbIKNIOYATENS CUMWUCTOP NOn-
HOCTBH) 3aKpLIT, @ HanpsXeHue Ha namne
EL1 otcytcTeyeT. [eno B TOM, 4TO npwu
CNMWKOM BONLIWOM CONPOTUBNEHUN pe-
auctopa R2 wa namny EL1 moxeT nocty-
natb HanpsXeHwe, Aaxe Korga TpaH3wuc-
Top VT1 nonHoctew oTkpblT. Ecnn ato
HanpaAXeHwe MeHble, YeM Heobxoaumo
09 CBEYEHUA NaMnbl, Bbl Aaxe He DyaeTe
3HaTb, 4TO B BLIKNIOYEHHOM COGTOAHWUW
Balla HACTONbHAA Namna noTpebnaeT Tok,
BO3MOXHO, W HE Manedbkwnin. [na yctpa-
HEHWA 3TOro Aedekra ConpoTUBNEHWEe
pe3ucTopa R2 HeoBXooMMO yMeHbLWaTb.

HenuwHe 6ynet waMepuTs Hanpsxe-
HWE HA NaMne U NPK "3aMKHYTOM” BbIKIO-
yatene. OHO AOMKHO ObITh MEHbLUE Ha-
npaxeHus B ceTu He Boneevyem Ha 2...3 B.
Ecnn oHO MeHblUe Ha naTe 1 6onee Bone.T,
3Ha4uT, KoHaeHcaTop C1 umeet BonbWOR
TOK YTEYKWM, U ero HeobxoaMMo 3aMeHunTb.,

[na cywecTBEHHOrO yBEIMHEHWA CPO-
Ka cnyxObl namnbl HaKanMBaHWA HYXHO
BLINONHWTL ABa ycnosusa. Bo-nepeoix, eé
BK/IOYEHWE [OOMKHO NPOAONKATLCA He
meHee 2...3 c. 9To Bpemsa yCcTaHaBNMBaloT
nonBopkoid émkocTn koHaewcatopa C1.
Yem oHa Gonblwe, TeM MefLneHHee BKNo-
4aertcs namna. Bo-BTopsix, nuTats namny
HyXHO HanpsxeHwem 210...215 B, ecnn
370 AONYCTUMO M0 YCHOBUAM OCBELLEHWA.
[Ona orpaHn4eHns MakCUMansHOro Ha-
NPAXEeHWA NapannensHo KoHOeHcaTopy
C1 noaknio4nTe HE NOKa3aHHbLIA Ha cxeme
peauncTop. Ero conpotueneHune, B 3aBucu-

Ha ¢$eppuTOBOM CTEPXHE AMAMETPOM
8...10 mm 1 gnuHoit 25...30 mm.

Bce npepnoxeHHbie BapuaHTbl CeH-
COPHBIX N CUTOBBIX HaCTel BeiKKYaTenen
B3aMMO3aMEHAEMbl U CTLIKYIOTCS MEXy
coboi. Heobxogumblid BapuaHT MOXeT
BbiTb BbIDPaH B 3aBUCUMOCTH OT HANUYUA
aertaneil 1 MOLLHOCTH Harpyaku, a Takxe
no NPUHUKMNY yNpaBneHua Bblikno4ate-
nem.

MNockoneky yCTPOMACTBO MMEET ranssa-
HIWYECKYIO CBA3bL C CETLI0, BO Bpems Hana-
XWBaHwA cnegyeTt cobnoaate OCTOPOX-
HOCTb, BCE MW3MEHEHWS NPOW3BOAUTH
TONbKO NOCNE ero OTKMO4YEeHWs OT CeTu.
XenatensHo BO BpEMS HanaxwBaHws
YCTPOMCTBA NWUTaTbL €ro Yepes pasBaA3bl-
BalWmin TpaHchopmartop. 31o obesona-
CWT W OT YAAapOB 3NEeKTPUHECKM TOKOM, 1
OT NOBPEXOEHWA AeTanen Npu cny4anHbix
3aMbIKaHWAX Ha 3a3eMNEHHbIE NMPeaMeThI.

NINTEPATYPA

1. Epodeen B. JkOHOMWYHBIA CEHCOPHBIA
BHIKNOY4ATENL OCBeweHuwAa. — Paawo, 2001,
Ne 10, ¢. 29, 30.

2. Kyues M. CeHCOpHbIit BbIKNIONATENL. —
Paguo, 1999, Ne 7, c. 50.

3. raboe C. ABTOMaT yNpaBnNeHWA OCBELLe-
Huem. — Paguo, 2003, Ne 11, ¢. 43,

4, Hevaes WM. Perynatopel MOWHOCTK Ha
Mukpocxeme KP1182MM1. — Pagwo, 2000,
Me 3, c. 53, 54.

5. Hemny A. Mukpocxema KP1182MM1 —
thazoewiil perynatop mowwxocTw, — Paawo,
1999, Ne 7, c. 44—46; 2000, Ne 9, c. 46.
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BECNPOBOAHAS NEPEOAYA 3BY-
KA! NEPEOATHUKW, MPUEMHWKHN,
PLL-CMHTE3ATOPbI
www.new-technik.ru

* * *

FLCG "Bepéaka™ —
MHOTOGMYHKLMOHANbHBIA
U3MepPUTENbHbIAR KOMMNEKC:

“ uaMepeHune 4acToTsl (o 2 ITu);
“ reHepaTop (4o 1 MIu);
n3mepeHue eMKoCTU 1 UHOYK-
TMBHOCTY;
“ U3MEPEHUE HANPAXEHWA,;
nNpoBepka KBapueBbIX pe3oHa-
TOPOB.
Lena — 4499 py6.!
www.FLCG.ru
8(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru

* * *

MevaTHbie nnarsl, HaGopsbl 1 Monynu

Nawnaag O M
WWW. zwuk -serwis. narod2 ru

* * *

PonbrupOBaHHbIA CTEKNOTEKCTONNUT
¢ GOTOPE3NCTOM — CHOBA B NpoJaxe.

Hoebie BonsTMeTpel SVH0043, B3a-
meH nonynspHeix SVHOO001, pewesne
BABOE.

CHWXEHb! UEeHBl HA BECb acCopTWU-
MEHT geTaneit u moaynei!

3axooMTe B MarasvH anexkTPOHHbIX
moaynein ekits.ru

* * *

P/petanu oted. n umn. 9000 Tunos,
KHWUMKM, KOMNboTepsl, MO. Baw koH-
eept. 190013, C.-Metepbypr, a/a 93,
Kucenésoi.

* * *

HUMN-HH — papguoneTany NOYTOR.
Moaynu, patuukmn, HaGopbl
pe3UCTOPOBE W KOHAEHCAaTopoB,
MaKeTHbleé Nnatbl, MUKPOKOHTpON-
nepbl, MHAMKaToOpwl, TekcTtonut FR4,
pacxofHble MaTepuansl.
chip-nn.ru

* * *

SNEKTPOHHbLIE KOMMNOHEHTbI
HA WWW.S-10MITINO.RU

Bcé ana peMOHTa U NPOU3BOACT-
Ba pagvo3NexKTPpOHHOW annaparty-
pbl, aBTOMOGWMNLHOW M OGbITOBOK
PaAMOTEXHUKW.

Mpogaxa onNToM 1 B pO3HWUUY B Na-
BunboHe 546 TK "MWTMHCKWMA pagno-
pbiHOK”. PabBotaem ¢ 9.00 po 18.00
exenHeBHo. lMNoyToBan U Kypbepckas
[OocTaBka.

Haw appec: Mockea, MsaTHuukoe
wocce, 18, 3 at,, nas. 546.

8-905-782-47-71

mat-roski r.ru

www.s-10mitino.ru;

www.s-10mitino.narod.ru

125464, Mockea, a6. aw,. 39.

WIMHOdA.IAE BYHTVLNINGL

:mooduog
walelo wandy
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PYBLOB B. PaguonpuémHuk nps-
Mmoro ycunenwus CB-pguana3oHa. —
Pagwo, 2017, N2 10, c. 54, 55.

MeuyaTHas nnara.

YepTéx nevyaTHol NnaTel YCTPONCTBA W
PacnonoXeHue 3NemMeHToB, KpOMe mar-
HWTHOM aHTeHHsl WA1, kodpedcartopa
nepemeHHoin émkoctu C3, nepemeHHoro
peaucTopa R14 n guHaMU4eckomn ronoeku
BA1, npuBegeHbl Ha puc. 1.

MNnara paccynTaHa Ha yCTaHOBKY TW-
NMOB 3/1EMEHTOB, YKa3aHHbIX B CTaTbe.
Ana nameneHuns nopora cpabarsiBatna n
rnybuHsl APY, cornacHo pekoMmeHgaunmn
aBTopa, NOCTOosHHLIA pesnctop R13 Ha
nnare 3aamMeHeéH noacTpoedHsiM. Mopoii-
AET pesucTop, Hanpumep, Tuna CMn3-386.

Or pegakuywmn. Yeprexn nevarHod
nnarel 8 popmarax Sprint LayOut 5.0 n
TIFF wmelotca no agpecy ftp://fip.
radio.ru/pub/2017/10/rp.zip Ha Ha-
wem FTP-cepsepe

ABEMNAPMA A. ManomouwlHbliA UM-
NYAbCHbIA WCTOYHUK MNUTAHUA. —
Pagwo, 2010, Ne 5, c. 19, 20.

MeyaTHas nnarTa.

HepTéx ne4atHow nnaTel yCTPOUCTBA U
pPacnonoXeHWe 3NEMEHTOB NPUBEAEHbI Ha
puc. 2. MNnaTta paccynTaHa Ha yCTaHOBKY
TWMOB 3NEMEHTOB, YKa3aHHbBIX Ha CXeMe W
npeaHasHaYeHHbIX ANS MOHTaxa B OTBep-
cTns.

Ot pegakuwn. Yeprexu nevarHon
nnarsl 8 popmarax Sprint LayOut 5.0 n
TIFF mmewrca no aapecy ftp://ftp.
radio.ru/pub/2017/10/mm_ip.zip Ha
Hawem FTP-cepeepe

LTALING
BV § U Bl
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R R9 c8 R12 R13 R21 4 o
1 = B Ra=ru * WP ¥ s
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3 c [=} = \ps 2 C13
o o °_|:|_°R5 = R13 o m
o Kgp- _l_ = p& _l_C? ‘|_ 5, 0—9}»—0 R20;-||-° o
w * hEEa Vo _T_ SLoco | o géfr2 | |
2 . e VT Sre RS K= E 88 %
cagm e T TH] ® VI USvro
o N R17 oK
3 R0 C9 ] I R18
K R14
Puc. 1

MOCKATOB E. MunuaTiopHbIii UM-
NYNbCHLIA WCTOYHMK MNWUTaAHWA. —
Papwo, 2010, Ne 5, c. 20.

MewaTHas nnara.

YepTEx Ne4aTHOM niaTel YCTPOMCTRA U
pacnonoxeHue 3NeMeHTOB € Y4ETOM

ucnpasnernua (cm. "Pagno”, 2011, Ne 1,
c. 63) npueepeHsl Ha puc. 3. Mnara pac-
CYMTaHAa Ha YCTAHOBKY TWUNOB 3NEMEHTOB,
yKa3aHHbIX Ha CXEME W NpeaHasHa4yeHHbIX
ONnA MOHTaxa B oTBepcTwa. [lnaekaRn
ectaBka FU1 ycraHoeneHa B aepxarenum
Ha nnaty — NF004 (ZH266, FC-001S)
5x20.

84 , i 51 i
i ] | | Ot pepakuymu. Yepre-
= =T X nNevyarHow nNnartel B -'f}().f)
7 O=D marax Sprint LayOut 5.0 u
0’ TIFF umewoTca no agpecy
ftp://ftp.radio.ru/pub/
r° L 2017/10/min_ip.zip Ha
? 01 L %o Hawem FTP-cepeepe.
& @
(3]
(\ “‘b ! 1 » OBPATUTE BHUMAHME
‘ h L - ] FETTE A. KogoBbii 3a-
A ©0o o0 MOK C YeTslipbMS MWANN-
" apmnamu KomMOuHaUui. —
+ Boixon 3.10.58— K XP1 Paguo, 2017, Ne 8, c. 56.
VD1-vVD4 R4 +
y o E;S_'l' _‘394_+ _L'!' VE 14. ¢ O ccbinke Ha cTaTsio.
R1 - e Tt LA 11 VD4 5 nomson MoemONRG
= VDB i BOM OpegnoxeHnn
R c1 °—E|_—° T o B2 1 crarbn: "PaHee onyb/imko-
i RK1 o — G BaHHas KOHCTpykuus (fer-
T R3 : FUA S Te A. "Kogosbiif 3amok Ha
o C3 o a Pﬁ"ﬂ R1 c4 + MWUKpOKOHTpOANEpPE
B i - o VD3 o—== PIC16F628A." — Pagwo,
1 o DA
K XP =l 2 N+ Fo ® 2015, Ne 2, c. 45, 46) nony-
o C ‘ ° N + N ypna HOBbIE BO3MOXHOCTH
c2 K xpq C2 c3 e smecto Ne 2 (Homep
XypHana) cnegyetr 4uatarb
Puc. 2 Puc. 3 Nﬁz. ) w a



A. MAMMUYEB, n. WWaranoso CmoneHckow obn.

peHaxeép, onucaHue KOHCTPYKUWW

KOTOPOro NPUBEAEHO panee, no3so-
NAET 3aKPenuTh NePBUYHLIE HaBbLIKK YTe-
HUa 8 wurpoeon dopme. EE ocHoBOR
ABNABTCH MexaHuyeckoe tabno (puc. 1)
Mo komangam nporpammel MeTannuye-
CKas CTPenka ykasslBaeT nocnefosarens-
HOCTE OykKB, W3 KOTOPbLIX HYWUTAKOLWWA
COCTaBNAET CNOBA UK KOPOTKKe hpassl.

Cxema yCTpoWCTEa NokasaHa Ha puc. 2.
Mocne noga4y NUTAILWEro HanPaXeHws,
KPaTKOBPEMEHHO HAXMMAR Ha KHOrMky SB2
"BuiBop cnoea”, mel cny4aitHeim obpaszom
BoibMpaemM 3aroToBneHHyl ¢pa3sy w3
3apaHee co3gaHHoro maccuea. cnonus-
JOWMM YCTPOWCTBOM WIPYLLUKW SBNAETCS
cepsonpueon SG30, ynpasnsieT KoTopsLIM
nnata Arduino Uno. Ona obecne4yeHun
yeTon4uMBoi paboTel YCTPOWUCTEBA npuMme-

ONMTeNbHOCTH (B MMKPOCEeKkyHAax) ynpas-
NANLWeEro NoO3nUUMoOHWpoOBaHWEM WMNYNb-
ca. Ero BO3MOXHbIE 3HAYEHWA 3aKNioHeHb
mexay 540 mke (npoBen nnun "Opyron™) n
2235 mxkc (Bykea "A"), Kaxpoh Oykee
COOTBETCTBYET CBOW Yyron noBopoTa KOPO-
MblCna cepeonpuBoaa B uHtepeane ot 0
no 180 rpagycoe. OnuTensHocTs naya
MeXay UMNYNLCamMKu HE KpUTUYHEa U MOXeT
nameHaTscd or 15 po 25 mc (15000—
25000 mkc). B paHHoOW nporpamme yc-
TaHoBnesa gnutensHocts 20 Mc, 3a Bbl-
YeToMm ONMUTenbHOCTK YyNnpasnaowero
umnyneca. lNMog Bykesl n Nnpoben sbiaene-
Hbl 33 yrnoBbix cekTtopa Ha BymaxHon
danblwbnaqeny andgasura.

Huxe, B nporpammMe HaxoauTcs mac-
CWMB AaHHbix (Mmsa tabl), B KOTOPOM MOXHO
XPaHWUTbL KOPOTKKME CnoBa W ChOBOCO4ETAa-

Ta Cepeonpueoga, T. e. ANWTENBHOCTb
WMHAMKauWK Tekyuwlew Oykewl cnoea. B
cneayiowmx OByx CTPOKax onpeaenser-
CA BbLIBOA 7 nnatkl kKak BbIXog —
pinMode(7,0UTPUT);, u ero HasansHoe
COCTORHME Kak norv4ecknin Honb —
digitalWrite(7,LOW);. 3arem onpene-
naeTcH BwBon 12 kax Bxog —
pinMode(12,INPUT);.

B ocHoBHOM Uukne cketya void loop()
NPON3BOAATCH NPOBEPKa COCTORHWA KOH-
TAKToB KHOMku SB2, cnyvaiHbiii BeiGop
cnos unu $pas npu HAXATAW HA Hee,
nocneposarensHans wHavkaums Oyke B
JafaHHOM TeMne M oxXunoaH1e NoOBTOPHO-
ro HaxaTtua Ha kHonky. MNpw yecnosuK, 4to
Ha BeiBOAE 12 NPUCYTCTBYET BLICOKWA
nornyecknin yposens — if (digitalRead
(12)==HIGH), nepemeHHO X NpUcBaun-

Puc. 1
I -OWPIC‘Tﬁ‘E??--... T SB1.2
480 [ 17/ DA sB2 |
2 A K \ : "Buibop cnosa” |:‘— - S
SB1.1 A1 Arduino Uno A2 SGEO
" 0
i 6V 2, [Kpach fyeo| |
= Vi OparX. | /A Lt
@ = | 7 PE%owm (M) | ge2 T
gl -> + GND KopuuH Jky 6B
3 51 T e, } ki GND| 1
~— Ky 9B L 7110«
) += Pf,:[ = . .
______ Lpyron | pyc, 2
HUS B QOpMe M-  BAeTCH cny4aiiHoe sHavenvwe ot 0 no 9,
TENLHOCTEN WM-  MNepeMeHHon y — 3Hadedue 0, n eoiaep-
nynscoB. Maccue xwBaetca nay3a B 50 mc — {x=random
copepxurcroane- (0,10);y=0;delay(50);}. Taxum obpa-

HEHO pasfensHoe NUTaHue NnaTtsel U cep-
Bonpueoaa. Ans nurtanms Arduino Uno
vcnons3oeana Oartapes Tunopasmepa
6F22 ("Kpona", "KopyHa" vnu aHanoriu-
Has ¢ BbiIxoAHbIM TokoM Ao 40 mA), Cep-
BOMNPUBOL NOAKNIOHEH K BaTapee 13 HeTel-
PEX ranbBaHMYeCKux 3NEMEHTOB TUNOpPas-
mepa AA,

PaccmoTpum paboty nporpamMmebl
(cketya). B ee Havane vaxoautca tabnuua
COOTBETCTEBUS yrna nosopoTa CTPEenku u

MEeHTOB Tuna int, pasgenéHHbix B NecATh
CTPOK, MO ABCATb CUMBOMNOB B KaXKAOM.
MNepBas cCTpOKa, HanNnpuMmep, COonepXuT
cnoBeo "npueet” U 4yeteipe npobena:

int tabl[10][10]={540,1410,1355,
1795,2130,1960,1245,540,540,540,

Hanee BBOASTCH TPW NEpeMeHHbIe X,
y v iTuna int, NMepeas ykasbiBaeT CTPOKA
maccuea, stopas nepebupaer B umnkne
ero cronbusl. 3HaqveHwe i onpegenaer
ANWTENBHOCTL YAEPXAHWA yrna noBopo-

30M, NporpaMmma roToea CYMNTLIBATE M3
MacCcwvBa BoiNaBLuyo d)p;i:i\.f. Ecnwn yrerHue
yxe npowsowno, crpoka if(y>=10){goto
metka;} Bo3spallaeTt eé BhLINoNHEHWE Ha
cTpoky metka:, » nporpamma XAaer
NOBTOPHOND HaXaTWA Ha KHONKY Ons BOC-
npouaseaeHus Ha tabno Apyroro cnoso-
coYetTaHus.

B 3aknio4nMTensHoi Hactu cketda B
uvkne wna 75 NOBTOPEHWA Ha Beixoae 7
GOpPMUPYIOTCH YyNPaBNAOLWME WMNYNLCbI
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c Tpebyemoil ANs WHOWKALUWMKW KOHKDEeT-
HOW OYKBbl AAMTENbHOCTHEI W BLINON-
HABTCA Nnayaa. Mx cymmapHas npoaomKm-
TensHocTb coctasnsetr 20 mc. 3a cuér
75 nosTopoB 3apaBTca NpPoaocKUTENb-
HOCTb MHOMKAUMKM OAHON Oyk-
Bhl (2075 = 1500 mc = 1,5 ¢).
Janee nepemeHHan y ysenn4u-
BaeT CBOE 3HaYeHune Ha eguHun-
uy, WU NpoOUCXOOMT nepexon K
YTEHWIO W3 MaccuBa cneayio-
wein Bykesl.

B ycTpoicTBE MOXHO Mnpu-
MEHWTE NOCTOAHHBLIA Pe3ncTop
MoBOro TUNA, BLIKAKOYATE b M-
TaHWA — MepexknoYarens nio-
B0oro TMNa Ha ABa NONOXEHUS W
OBa HanpaeneHwsa, KHOMKa
SB2 — ¢ camOBO3BpaTOM Nio-
Boro Tmna, Hanpumep KM1-1.

OcHoBaHwe Wwkans! (puc. 1)
WM3roTOBMNEHO W3 NUCTa NnacT-
Maccel 1 ToNwWHOW 2...3 MM B
¢dopme nonykpyra paguycom 7..8 cm. B
UEHTPE MMEEeTCH MPAMOYroNkHbLIA BbIpe3
ans cepeonpueoga 6. Ero kpenaT ¢ noMo-
WE0 MWHWMaTIOPHOrO BUWHTA-CaMopesa,
exopsaulero B komnnekt. C obpartHoit cTo-
DPOHbI OCHOBaHWA, HANPOTUBE LLEHTPaNLHOR
yacTn andaeuTa, NpuUKNeeHa npamo-
yroneHas nnactmaccoeasn nnactuHa. OHa
W AHO cepeonpueoaa o6pasyioT OnopHsle
TOYKM LWKanbl gnsa eé pasMeweHua Ha
NUUEBO NaHenn kopnyca c NomOLLLbIO
knea. Wkana-andaeut 2 — BymaxHas,
HarnesaraHa C NMomoLLLI0 KOMMbIOTEPa Ha

Puc. 3

npuHTepe. EE NpukpennsaT K OCHOBaHWID
oTpe3Kamu NUNKon neHTtel. CTpenka-yka-
3aTens 3 coenaHa M3 OTpeaka CTansHOW
nposonoku guametpom 1..2 MM 1 anu-
Hoi 50...60 MM, OHa KPenUTCA C NOMOLLLIO

"CeKyHOHOro" Knesa K BHYTPEHHEN NoBepx-
HOCTW Kopomelcna 5 cepeonpusoga 6. K
CTpEenke, B CBOID O4epedb, NpuKpenieHa
[eKopaTuMBHas KapTuHka 4 Ha KapTOHHOM
ocHoBaHuK. [Ons eé dukcaumm MOXHO
MPUMEHUTE TEPMOKNEN.

Bce yanul ycTpoiicTea (puc. 3) pasme-
LEeHbI BHYTPW MNacTmMaccoBOro kopnyca-
dymnsapa 1 noaxoaswero pasmepa. Jinue-
Bas cTeHka 3 W3roToBneHa wu3 OTpeska
ABMN » yTonneda BHYTPs KOPNyca Ha Bbl-
coTty cepeonpueoga 6. Ha Hei pacnono-
*eHel Tabno, KHOMOYHBIM BBIKIOYAETENL

CurHanusaTtop Heo0xoAuMOCTH
NOJINBA KOMHATHbIX paCTEeHUN

M. HEHAEB, r. MockBa

i}. HEKOTOPBIX CAy4Yasx Mo-
"0 xeT GbiTb noneseH cwur-
HanuaaTop MNoNuBa KOMHaT-
HBIX PACTEHMIA, KOTOPLIA NO-
0aET curHan, ecnu Bnax-
HOCTb MOYBbI B LBETOYHOM
ropilike cTaHeT MeHblle 3a-
paHee YCTaHOBNEHHOW. 370
NO3BONWT BOBPEMA NMONUTL
pacteHue. B GonbwwuHcTee
cly4aes NPOCTEMWIME CUMHA-
NN3aTopsl BNAXHOCTW NOYBbI
CTPOAT Ha OCHOBE PEe3ncTUB-
HbIX (MOKYMHbLIX WM camo-
OenbHbIX) 0aTYMKOB BAAXHO-
CTW, CONPOTUBNEHWE KOTOPBIX
3aBMCUT OT BNAXHOCTW NOY-
Bbl. HYem BonblUe BNaXHOCTE,
TeM MeHbLUE CONPoTUBNEeHue
aatymka. TakoW curHanuaa-
TOpP HEeTpyAHO W3roToBWUTh
CamMOoCTOATENBLHO, Hanpumep,
onucaHHeid 8 [1]. Ona asTo-

Puc. 1

NUTaHWa 4 Ha OB Tpynnbl KOHTaKTOB M
kHoMnka 5 (SB2). HanpoTue aekopatneBHOM
KapTUHKW B CTeHKe 3 NpOCBEpPNEHD OTBED-
CTUE, B KOTOPOE nNponyweH wneind npo-
BOAOB cepeonpueoa. MHGopMaUnoHHsIe
HagnucKu HanevaTaHel Ha Byma-
re v 3apuUKCHpoOBaHbl Ha Mo-
BEPXHOCTAX C MOMOLWpBIO MOo-
NOCOK  MNPO3pPaqHOn  NUMKOoW
neHTol. Bo Bpema xpaHeHus
byTNAp 3aKpLBAIOT OT MbAK
NPo3payHOn TOHKOW NNacTuko-
BOWM Kpbilwkoi 2. OHa corHyTa
W3 NUCTOBBIX PparMeHToB OT
YNaKkoBK1 X03TOBapoB. BHyTpu
0 eé Kpaw HakneeH BYMaxHbIA
KaHT.

HanaxunBaHne cBoaMTCA K
perynvpoBke yrnoe noeBopoTa
Kayankm-KkopomeiCna Cepeo-
npueoga A0 COBNaaeHWsA pac-
MONOXEHWUA KOHUA CTPENKM W
HyxHOI Bykebl andasuTta. 4na
3TOro BMecTo $pa3 B MacCUB AaHHLIX
cnefyeTt 3anucaTb noApan Bce Gykebl
andasuTa U, BapbUpys YMCNOBLIE 3Ha4e-
HUA ONUTENBHOCTEN WMNYNLCOB, MNOJO-
BpaTh Tpebyemeiit ANA Kax a0 Gykesl yron
NoBOpOTa CTpenku. 3T1o yaoobHee coenatb
Ha makeTte, A0 OKOHYaTensHoW cBopku
TpeHaxEepa.

Ot pegakuwm. lporpamma ans Arduing
Uno waxoguwtcs no agpecy ftp://ftp.radio.
ru/pub/2017/10/alfavit.zip wa wHawem
FTP-cepsepe.

MaTM3auuu nonuBa MOXHO W3roTOBUTE U
pasnuyHble yCTPOMCTBa-aBToMaThl [2—4].

Bpema BIOYEHWA aBTOMaTa He uMeeT
NPUHLWUMWANEHOrO 3HAYEHWA, OH MOXEeT
nonueaTb W HO4YLIO, HO €CNK B 3TO BpemMA
CUrHanW3aTop NogacT 3BYKOBOW curHan,
3TO, KOHEYHO, MSArKO roBOps, HE COBCEeM
NPUATHO. YTOBbL! MCKNIOYUTL TaKylo CUTYa-
uMio, curHanu3arop Heobxooumo
OCHaCTWTL AATHUKOM OCBELLEHHO-
cTu. C ppyroit CTOPOHe!, ANA KOHT-
POAA BAGXHOCTW MOYBbI MOXET
noTpeboBaTeCH He O4WH CUTHaNW-
3arop, NO3TOMY ero KOHCTPYKUMA
AonxHa ObiTe NPOCTOR, a CTOM-
MOCTb HeBbicoka. OnucaHwe
MMEHHO Takoro ycTpoicTsa npu-
BOOMTCA Oanee.

Y1066l YNPOCTUTE W3roTOBME-
HWE CWUrHanu3aTopa, 3a OCHOBY
6bin B3AT manorabaputHelll cee-
TOAWOAHbLIA FAa30HHBIA CBETWNb-
HWK C COnHe4HoW DaTapeel w
akkymynsTopom (puc. 1). Oby-
CNOBNEHO 3TO PRAOM npuynH. Bo-
nepebix, y Hero Hebonbwon wu
yao0OHBIN KOpyc, BO-BTOPLIX, Y
HEro ecTb aKKyMY/ASsTOpP, KOTOPLIA
MOXHO WUCMONL30BaTL KaK MCTOM-
HUK nNuTaHua  ana  Byaywero
YyCTPOWCTBa; B-TPEThUX — eCTh



conHevHas barapes, KoTopas MOXeT Bbi-
NOJIHATE AB€ (PYHKLUMIN: 4aTYMKA OCBELUEH-
HOCTW M UCTOYHUKE HanNpsXeHus ANs nog-
3apagku akkymynstopa. B-vetBEpTeix —
ecTb noBblWaloWKWin npeobpasosarens
HanpsaxeHua Ha cneuunannauv-
poBaHHOI Mukpocxeme YX8018,
KOTOPbIA MOXHO MCMOL30BATh
ONs AUTAHUA CUrHanu3atopa n
O[IHOBPEMEHHO Kak Noporoeoe
YCTPORCTBO. B-naTwIX, Yy HEro
eCTb ABVWXKOBBIW BbIKAO4ATENb
MUTaHWA, YTO NO3BONUT OTKIIO-
YWTE CUrHanuaaTop, Hanpu-
Mep, BO Bpems xpaHeHws.
OCHOBHbIE 3/IEMEHTbI ra30HHO-
ro CBETUILHUKA Pa3MELLLeHb! Ha
ne4aTHOM nnare (B TOM Y1Cne W
manorabapuTHelii  OUCKOBbBINA
Ni-Cd akkymynatop EMKOCTLIO
40 MA-4), 3akpennéHHoW Ha
HUXHEA KpbILWKE Kopnyca ¢
NOMOLLLIO NNacTMacCoBbIX 3a-
KUMOB-dUKCaTOpoB (puc. 2).
B BepxHel yactu kopnyca yc-
TaHOBNeHa conHeyHas Batapen
(cMm. puc. 1).

Cxema cwurHanuaaTopa no- Puc. 2
ka3aHa Ha puc. 3. Bce uameHe-
HWA HA nnarte rasoHHOro CBEeTUNbHWKA
BhIJENeHsbl KpacHeiM usetom. lMpuHumMn
paboTel curHanua3aTopa OCHOBaH Ha wn3-
MEHEHWW cOnNpoTuBneHus parumka E1,
pa3meLlEHHOro B Mo4Yee, B 3aBUCHMOCTH
0T e€ BnaxHocTu. Mcnons3oBaHo Takxe
CBOWMCTBO Npeobpasosarens HanpsxeHus
DA1 — OH BKNIOYAETCH U BLIKOYAETCH B
32BUCMMOCTW OT HanpsxeHus Ha ero
ynpasnsiowem exone CE (euiBog 3) [5, 6].
Ha mukpocxeme DD1 cobpaH redepatop
34, KOTOPLIA HArpyXeH Ha Nbe3okepamu-
YEeCKW akycTudeckuin wanysatens HA1.
Ha anemente DD1.2 cobpaH reHepatop
WMMYNLCOB € 4acTOTOW chnenosaHus
1...2 kl'y, a Ha anemedTe DD1.1 — anano-
rMYHBIA reHeparTop ¢ 4acTOTOW cnepoea-
HWA UMMYNLCOB B OO repua. B peayne-
TaTe Ha Beixoge anemexTa DD1.2 dopmu-
PYOTCA Mayvku WMMYyNsCOB C 4acTOTON
1...2 kl'y. 31 UMNyNBCEI NOCNeaoBaTens-

MnaTta ceeTUNbHUKE

HO UHBEPTMPYIOTCA 3nemeHTamu DD1.3 n
DD1.4. NpoTtueodasHele curHans! C BeIXO-
L0B 3TUX 3NEMEHTOB NOCTYNAaT Ha aky-
CTU4EeCKKWia nanyyartens HA1, 4To yeenuum-
BaeT rPOMKOCTb ro 3By4aHus.

MNocrne BKMOMEHWA MUTAHWA Hanpsxe-
HWE akKyMynaTopa nocTynaeT Ha nnarty
cBeTunbHWKa. B TémHoe Bpemsa CyTok
HanpsaxeHwe Ha conHeyHolh Garvapee
OTCYTCTBYET, NO3TOMY MONEBON TPaHau-
cTtop VT1 3akpeiT u npeobpasosartens
obectoueH. B ceetnoe BpemMs CyTOK Ha
CONHe4Hon Batapee MNORBNAETCA Hanps-
KEHME, KOTOpPOE OTKpbIBAET MNONEeBONn
TpaH3aucTop, W Ha npeobpasoBaTtent
NOCTyNaeT HanpsKeHwe akkymynsTopa.
OpaHoBpemeHHO Yepes gvoapl VD1 n VD2
HanpsxeHwe conHevHoin Batapen NocTy-
NaeT Ha aKKyMynsaTop W NPOMCXoaMT ero
3apsaka. B 3aBMCMMOCTU OT OCBELEH-
HOCTW TOK 3apagku ByoeT pasnuyed, Ho
HeBenuk, He 6onee HeCKONBKUX MUNINaM-
nep. Mpuyém 3apsaaka akkymynaropa npo-
NeXoanUT U NpU PasoOMKHYTbIX KOHTakTax
BeikAO4aTens nutadua. [epesapsoku
AKKYMYNSATOPAa HE NPON30HNAET, NOCKONLKY

MaKCUManbHOe HanpsxXeHue CONHe4YHoW
6aTtapen — 2,5 B, a Ha guopax VD1 n VD2
napgaet 1,2...1,3 B.

Ecnu nouBa BnaxHas, cONPOTUBNEHUE
patunka E1 mano w HanpsixkedHue Ha
ynpasnswouwem sxoane CE npe-
obpaaosartens DA1 He npeBbilwa-
et 0,7...0,8 B 11 OH He BKNIOHEH.
Moatomy Ha mukpocxemy DD1
nocTynaeT HanpsxeHwe, Heno-
cTatodHoe ana paboTel reHepa-
TOpa, ¥ 3BYKOBOrO CUrHana Her.
Mo mepe BbICLIXAHWA MOYBLI
conpoTueneHue pat4uka E1 pac-
TET, U KOraa HanpaxeHue Ha HEm
MPEBLICUT YKa3aHHOE BbIlLe 3Ha-
yeHue, npeobpasosaTtens BKMO-
yuTea. MMNynbCol NOBLILLEHHOMO
HaNpsXeHWsA, KoTopsie dopmu-
pyloTcs Ha ero seixoge L, Bbi-
npamaseT guvop VD3, a nyneca-
UMK BbINPAMAEHHOIO Hanpsxe-
HWUA CrAaxunBaeT KOHOEHCATOp
C3. Crabunutpon VD4 orpa-
HUYMBAET BLINPAMNEHHOE Ha-
nps>XeHwe, a 3a CHET 3TOro orpa-
HUYMBAETCA W aMNaMTYOa WMm-
nynscoB. HayHéT paboTaTe reqe-
patop 34, u 3a3By4WT NpepLIBu-
CThIA CUrHan, CBMAETENLCTBYIOWMIA O
HeobXxoQuMOCTH NONUTE PACTEHME.

YyBCTBMTENEHOCTL (MOPOr BKAOHEHMS)
curHanuaaropa ycTaHaeauealoT C nomo-
Wb MNOOCTPOEYHOro pesuctopa R2.
YcraHoBeka peauctopa R1 HeobsizaTensHa,
HO MOXET NoHaA0BUTLCA, ECNN KOHCTPYK-
uma patdmka E1 Byper takol, 4To ero
COMNpPOTWBNEHWE BO BfIAXHO No4YBe Oka-
XETCA cnuwkom eenuko. B atom cnyyae
Bynet He HyxeH pesuctop R2. MoacTpo-
E4HbIA PE3UCTOP C NOMOUWLID TEPMOKeR
KPENAT Ha BEpPXHEeR 4acTu Koprnyca cee-
TUAbHWKA. YacToTy curHana reHeparopa
34 MOXHO M3MEHUTL NOAGOPKON 3NemMeH-
Toe R4, C5, a nepuvoa cnegoeaHns — noa-
6opkoit anemenToB R3, C4. XenartensHo,
yToBbl Ha paTtyvke OGbino HebGonelwoe
HanpspkeHwe 1 Yepes Hero npoTtekan Owl
HeBonswoi Tok. B 3tom ycrpoicTtee
HanpsXeHWe Ha OaT4uKe He NpessiwaeT
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0,7...0,8 B, cooTBETCTBEHHO Man W Mpo-
TEKAIOLWNIA TOK.

Mnaty ceeTunbHuka AopabdaTelBaoT.
YpansaioT ceetoguon EL1, Ha ceoboaHom
MecTe HABECHbIM METOAOM MOHTUPYIOT
avogel VD1—VD3, ctabunutpon VD4 u
koHpeHcaTopel C1 1 C2. nemeHTsl reHe-
patopa 34 MOHTUPYIOT Ha KPYrNoin oaHO-
CTOPOHHEN NeYaTHon nnate 1z Gonerupo-
BAHHOro CTEKNOTEKCTONUTa TOALWWHOW
1 mmMm. YepTéx nnatel U pasMeLleHue Ha
HEel 3NeMEHTOB NokasaHol Ha puc. 4. Ha
mukpocxeme DD1 pasameluaoT akycruye-
CKWUIA M3ny4aTens, 3aTem niaTty reHeparo-
pa ycTaHaenuealT Han NnaTtoi CBeTWUNb-
HWKa, U NONY4aeTCA KOHCTPYKUMA B BUAE
"araxepku” (puc. 5). 4Tobbl yMeHbLWUTL
BbICOTY "3Taxepku”, BbIBOAb MUKPOCXe-
mel KS61T/11 obpesatoT Tak, 4Tobbl oHW He
BLICTYNanu 3a kKopnyc, B peaynsrare nony-
yaetca npubop [ONA NOBEPXHOCTHOrO
MOHTaXa.

Ecnu B CBETUNbHWUKE MPUMEHEH
UMAUHAPHUYECKUIA aKKyMYNATOp Tunopaas-
mepa AAA wnm 2/3 AAA, To mecta ans
reHeparopa 34 1 akycTM4eckoro nany4a-
Tens GyneT MeHble 1 BO3HWUKHET npobne-
Ma c ux paaMelleHuem. Ho B 3Tom cnyyae
CXEMY MOXHO CYLECTBEHHO YMNpPOCTUTb,
ecnu reHepaTop Ha mukpocxeme DD1 wm
nany4atens HA1 3ameHnTe 3BYKOBbIM CUT-
HanNM3aTtopom CO BCTPOEHHLIM reHepaTto-
pom, Hanpumep HPM14AX, HO B 3TOM Ciy-
4yae curHan 6yaeT NOCTOAHHLIM, 8 3HAYUT,
W MEHEE 3aMETHbIM.

B ycTpOWCTBE MOXHO MNPUMEHUTL
nocToRAHHbIE peauctopel C2-23, P1-4,
noacrpoedyHble — CI13-19 umnn umnopt-
HblE, OKCWAHbLIE KOHOEHCAaTopbl — WUM-
nopTHele Huakonpodunerele, C1, C2 —
A9 NOBEPXHOCTHOrO MOHTaXa Kepamuye-
ckne. KpoMme akyctu4eckoro wany4arens
3MN-22, moxHo npumennts 3M-1 nnu nog-

c. 6

XOORLLMIA NO pasme-
pam UMMOPTHLIA, B
TOM 4Yucne un bBec-
KOpNyCHBIA. duoab!
1N4148 moxHo 3a-
MEHWUTE NIoBbIMK Ma-
NOMOLLHBIMW Bhbi-
NMPAMUTENBHBIMK,
KEenaTensHo BbICO-
KOBOSIbTHBIMK, MO-

CKOMbKY Y HUX MeHblue oBpaTHbiil TOK.
Hdatynk — nokynHoW [7] wnu camopens-
Heill [1, 2, 4], @ KOHCTPYKTMBHO MOXET
ObITe KaK OTAENEH OT CUrHanuasaropa W
COEOMHEH C HAM OTPE3KOM ABYXKUIBHOMO
npoeoaa, Tak u 0OLEOMHEH C HUM B OOHY
KOHCTPYKUMIO. Bo BTOpOM cny4ae BbiBOALI
AarquKa MOXHO W3roToBuUTL W3 Hepxa-
BEeloWen cTanu, Hanpumep, BR3anNbHOR
CNULbl, U 3aKpPenUTb B OTBEPCTURX KOPNy-
€a C NOMOLLBIO 3NOKCUAHOro knes. 4Yrobol
AaTHUK HE pearnpoBan Ha CoNpoTUBNEHWE
NPUNOBEPXHOCTHOrO CNOSA MOYBLI, Ha ero
KOHTaKTHI (pAAOM C KOPMYCOM CMrHanuaa-
Topa) cnegyeT HaAeTk OTPEe3kn W30JA-
unoHHow MNBX-Tpybku. Mocne moHTaxa
BbIBOOKI MUKPOCXembl npeobpazosatens
M COOTBETCTBYIOLME KOHTAKTHBLIE MM0-
WaAKKu Ha NevyaTHOW nnarte XenavensHo
NOKPLITE BNAroCTOMKUM Nakom. BHelHWA
BWO YCTPOWCTBA CO BCTPOBHHLIM AaT4in-
KOM nokasaH Ha puc. 6.

Ecnu patuymk pasmelléd Ha xopnyce
curHanusaTtopa, To ero npuaértcs ycra-
HaBNWEATbL HEMOCPEACTBEHHO B LBETOHY-
HOM ropuwke (pwc. 7). B atom cny4ae
BCe Ulenu B Kopnyce HeobGxoaumo sarep-
METU3UPOBaTh CUAWKOHOBbLIM repMeTn-
KOM, 4TOOb! BHYTPL KOpMNyca npu nonuee
He nonagana soga. Ans noacTpoedHoro
pe3ucTopa B KOpnyce cregyeTt caenatb
OTBEpPCTUE, KOTOPOE MOcne Hanaxwea-
HWA HAOOo 3aknewTk NWNKOW NEeHTOoW.
CurHanusarop crnegyeTt pacnonaratb B
Haubonee OCBEWEHHOM mecTe, 4ToDb
conHeyHan Batapen paborana Hanbonee
spdekTneHo 1 obecnedynsBana nop3a-
PROKY akkymynaTopa.

HanaxweaHwe cnepyet npoBoauTh B
peansHOR 06CTAaHOBKE, U CBOAMTCA OHA K
yCTaHOBKe nopora cpabaTtbiBaHnA CUrHa-
nM3aTopa OQHUM M3 NOACTPOEYHbIX pe-
3ucTopoB. [ockonbky COMPOTUBNEHWE

[ATYUKE COBMECTHO € WMCMNONb3yemomn
rO4YBON 3apaHee HEeW3BECTHO U MOXET
nexatb B GonbWOM WHTEpBane, xena-
TenbHO NpPeaBapuTEenbHO Ero U3MepUThb.
Ana 3TOro cHadvana uaroTaenuealT aar-
yuk, ¢ koTopeim Bynet pabotaTtb curHa-
NN3aTtop, U UBMEPSAIOT ero CoONpoTMBNE-
HWUE B pearfbHbiX YCNOBUAX OANs Pa3nuy-
HOW BAXHOCTW MO4YBbl. KiccnepoBaHua
nokazanu [5], 4T0 conpoTuBneHue



mexay sxopom CE (BeiBopg 3) u
MWHYCOBOW NWHWEN NUTaHWUR,
npu  KOTOPOM  NPOUCXOAMUT
BKIOYEHWUE—BLIK/IIO4EHUEe Tpe-
obpasoeatena Ha MUKpPOCXeEMe
¥X8018, — okono 100 kOm. Wc-
X0O4A W3 3TOro W cnegyeTt Bbi-
BpaTe CONpoOTUBNEHWe NoACTPO-
€4HbiX PE3UCTOPOEB, 4TODLI Nony-
4Tk Bonee NNasHy perynnpoe-
Ky nopora BK/IIQHEHWSA CUrHanu-
3aTopa.

Takoid CUrHanM3aTop MOXHO
WCNoNL30BaTek B CUCTEME aBTO-
METU4ECKOro NoONMBa KOHTPONK-
pyemblx pacteHunia. MNpu Bknoye-
HWUWM CUrHanuaaTopa Hanpsxe-
HWe Ha CTabUNUTPOHE YBENUYKUT-
ca npumepHo o 5,6 B, kotopoe
MOXHO UCMNONB30BATL AR BKO-
YEHWA Kackafa Ha rMonesom
TpaH3WCTOpe; OH, B CBOW oO4e-
penk, NOAACT NUTaloLee Hanps-
KeHwe Ha manorabapuTHbIR
HAacoC WM 3NEKTPOMAarHWUTHBIN
knanaH, obecneyvsawuii noga4y soas
M3 PAacronoXEeHHOW Bhile LIBETOYHOro
ropLika émkocTi ans soael. Ho npu atom

" 1. NEKOMUEB, r. Opén

‘eroflHA Ha pbiHKE npeacTasnex

WWPOKWIA aCCOPTUMEHT PasnuyHbIX
NPOCTEALLMX MUHWATIOPHBIX CaMOABMXY-
WMXCA KOHCTPYKUWiA [1], oanH 13 Haubo-
nee pacnpocTPaHEHHbIX BapuMaHToB —
816POPOBOTLI, ABUXUTENL KOTOPLIX NPEL-
craenser coboi MUHWATIOPHLIM 3NEKTPO-
MOTOP C 9KCUEHTPUKOM, 3aKpernnéHHbiM
Ha sany. Takue ycTpoicTea ormbaiot npe-
MATCTBWA NPOCTO 3a CHET ocoboit Hopmbl
kopnyca. MNonobHble KOHCTPYKUWKW B CUNY
CBOEI NPOCTOThI, C OAHOW CTOPOHL!, U He-
Manoi CTOMMOCTU KOMMEPYEeCcKUx Moae-
nei — c ppyroi [2], npuenexkarensHbl
AN CaMOCTOATENbHOr0 WU3ro-
TOBNEHWA B KPYXKaX TexXHW4e-
CKOro TBOPYECTEA.

WarotoBnexHve subpopobo-
Ta MOCWIBHO [axe HOMY
paguonbuTentd Ha Ccamom
paHHem aTane oby4eHus, a
CTOMMOCTE MaTepUasnos U KOM-
MAeKTYIOLWMX OKa3bIBAETCA 3a-
METHO HWXE LEeHbl KOMMepYe-
ckoro aHanora. Mpu 3TOoM
MOryT ObiTe HE TONBLKO MOBTO-
PeHbl LUIMPOKO PacnpoCTPaHeH-
Hbl@ 33BOACKUE KOHCTRYKLWK,
pa3ymeeTcsd, C Morpaskol Ha
TEXHONOrMK, AOCTYNHbLIE pa-
avonwbutenio [3], HO u Bonee
CNOXHelEe BUBPOXOAL!, He Me-

Puc. 7

Puc. 2

cnegyert y4yecTb,

4TO BpeMA nonuea
OONXHO BbiTe HebonbwWKMM UnwM nopaya
BOAB QOMKHA MEONEeHHOW, NOCKONbKY

OLLIME Ha PBIHKE WKUPOKO PacnpocTpaHEH-
HbiX aHanoros [4, 5].

Kak npaeuno, nobutenn uarorasnu-
BaKOT HeCKoNbKO BuBpopoboTos., 4To No3-
BONAET yCTpavBaTek Mexay HAMK COopeB-
HOBAaHWA, HanpuUMep, B CKOPOCTUW MNPOXOX-
neHus nabupudra. MUTaT Takuwe KOoH-

N

(M)m1

Puc. 1

YENaxHEeHne Mo4Bbl MPOMCX0-
ouT He GbicTpo.
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CTPYKUMM 0BbIMHO OT OOHOrO WK OBYX

MUHWATIOPHBLIX FaNbBAHWYECKUX 3NEMEH-

ToB, Hanpumep, LR44 nnu LR1130. Ua-3a

Manon EMKOCTH NOAOGHLIX INEMEHTOB UX

Maccosas perynspHas aameHa BblnvBaer-

CA B 3aMeTHY0 TpaTy BpeMeHW W OeHer

Mo aTol NpUYMHE BbIA0 NPUHATO PELLEeHne

CKOHCTPYWMPOBATL MakCHMasibHO Aelué-

Bblil BMOpOpPOBOT, He TpebyloLWmit 3aMeHsl

WK Noa3apaaKn 3NeMEHTOB NUTaHWA B

npouecce aKcnayaTaumu.

B kayecTBe WCTO4YHWMKA NUTaHUA W
OCHOBBI KOHCTPYKUMKM ans Bubpopobota
WUCNONbL30BaHa conHeyHasn batapes Aiyima
pa3mepamu 53x18 mm, 3AC koTopo# (no
3anseneHunio npoaasua) okono 0,5 B, a ok
KopoTKOro dameikanuns 100 mA [6]. K ero
BLIBOAM, KaK NoKasaHo Ha puc. 1, nog-
KMOYEH BUBPOMOTOP € HOMWHANBHLIM
HanpsixeHnem nutadus 3 B 1 Tokom no-
Tpebnexns B0 MA [7].

Ha npakTuke noa NpsambIMU CONHEYHbI-
mu nydsamm IAC Gatapewn poc-
Turaet 0,57 B, HO TOK KOPOTKO-
ro aambikaHua — Beero 70 mA.
MNpu nogkno4EHHOM BMBPOMO-
TOpE HanpsixeHWe mexay Bbi-
BogamMu GoTo3anemMeHTa nagaer
ao 0,5 B, Ho atoro okasbiBaeT-
CS OOCTaTOYHBIM ans paboTwl
BubpomoTopa, noTpednsio-
wero scero 7..8 mA. Pasy-

(1l MeeTcs, B TakuX YCROBWAX
- CBOE NoNHOW MOWHOCTH BKUB-
POMOTOP PasBuTb HE MOXET, HO
.. cnocobBeH ofecneuuTe nepe-
© mewenne BubpopobBora, sug
KOTOPOro CBepxy npeacrasneH
Ha pMC. 2, a CHU3Y — Ha

puc. 3.

[4)]
W

o
* /J_

JOMVVd

Hac ¥

—

iy F=l

~ WUIMOIVHURVH — .OUTVd..

2102 ‘01 5N oMd'vd



E
‘. "PAAUO" — HAYUHAIOLLUM

IR

>

~
-
(=]
o
c
-
ol
z
o
3
a

Maguwie kpu
poMoTOpa — MO BO3MOXHOCTW MWHWU-
mManbHoe pabodee HanpsaxeHne u HU3KNIA
Tok notpebneHus. Cnenyer 3ameTuTh,
4TO paxe B npegenax ooHOW MapTuu
Takue MOTOpPbl 3aMETHO Pasnu4alTca No
NpUrogHoOCTK K  WCNOAb30BaHWID B
noao6Hom poboTte, NOATOMY paunoHanb-
HO onpoboBaTk HECKONbKO 3K3eMnnA-
pOB.

"Hoxkn" poboTta, BbINONHAKOLWMWE Tak-
*e GyHKUMKM nepedHero v 3agHero Ham-
NepoB, M3roTOBNEHLI U3 KPYIALIX NaacTu-
KOBGIX KpblleK auameTpom 28 mm gns
NakeToB € MOMOYHOW MpoAykUuuen
(puc. 4). Wx npukneueawT k BaTtapee
kneem “MomeHT". Kpomky kaxnon
"nHoxkn" cnepyet obpesaTb CHW3Y, Kak
nokasaHo Ha puc. 5, 4Tobbl poGoT umen
4YEeThIpe TOYKM ONOpbI. TakKuMm Xe Kneem K
HUXHEW NOBEpPXHOCTW $OTo3NEeMeHTa
B6NM3KN OOHOA U3 ero OKOHEYHOCTEN Kpe-
nat BubBpomoTop. Ero coenuHsioT C

COOTRET-

BLIBOOIMK ¢»omsneue:—gra B COOTRET
CTBMWU CO CXEMOW.

Beiknwoyatens nutaHua poboTt He
umeeT. OH HauuHaeT ABWXEeHWe, koraa
OCBELWEHHOCTE CBETOYYBCTBUTESILHON
noesepxHocTn GOTOINEMEHTa AOCTUraer
npubnuantensHo 3000 nk. Ho ans aktue-
HOroO NepeMeLLeHns XenaTensLHo co3aarte
OCBeLWEHHOCTL He meHee 7000...8000 nk.

JKenateneHO ocBewaTh DOﬁOT NPAMBIMI

Puc.5 =

CONHEYHLIMW NTYHaMUK U HECKONBKUMIA
naMnaMu  HakanueaHua CyMMapHon
mowHocTeio 300...500 BT ¢ paccTosHua
30...40 cm. Xopowo nogxopnaT ycTapes-
Wwue AWanpoekTopbl C Namnamu MoL-
HocTeto 100...300 Br. Bmecto namn
HakanueaHua ynobHee nNONbL3OBATLCH
NIOMUHECUEHTHEIMW UM CBEeTOAWOOHbI-
MW NamMnamu CyMMapHON MOLWHOCTBEIO
40...70 BT, kOoTOpPBIE CO3AaIT NPUBAN3NU-
TenbHO TaKyl Xe OCBeleHHOCTe baTta-
peu.

3707 poboT MOXET MOCNYXKUTE He
TONLKO [ONR PasBAeYeHusn, HO W Ans
M3YYeHUs NOBEOEHWA M camoopraHuaa-

PaguonpuémMHuUuK
NPAMOro ycuneHus
CB-puanas3oHa

B. PYBLOB, r. ActaHa, KazaxcraH

cepennHe XX Beka CpenHeBOSIHO-

Bbil BelwaTtenbHbil AnanasoH Bbin
o4yeHb nonynspeH. Ero npuenekatenb-
HOCTb ODOBACHANACL HE TOMbKO HaNW4yu-
em BonbWOro 4ucna sewlaresbHbiX
paguocTaHuuii, HO W BO3MOXHOCTBIO
npocnywarts paboTy MHOrOYUCNEHHbIX
PaguoxXynuraHoe, Nopon TpaHcNMpoeas-
LWWX MONYNAPHYIO MYy3biKY TOrO BPEMEHW.
B Hauane xe XXI Bexa cuTyauus Ha 3TOM
auanasoHe KapawuHaneHO U3mMmeHunach, u
BewaTenbHblX pPaguocTaHumMin crano
ropasfo MeHblle, UHTEPEeC K Hemy npo-

nan, ycrapen v napk npuémHon annapa-
TYpbl.

Tak aymaloT HbiHe MHorue, ob aTom
nuwyT 8 MHTEepHeTe, Tak ayman v 4. Ho
BApyr obHapyxwun, 4to 310 B CpenHel
A3nK Ha JaHHOM guanasoHe Mano sewa-
TeNbHbIX PaauoCcTaHumWin (0cobeHHo pyc-
CKOR3bIYHbIX), @ BOT B EBpone ux ewe
0CTanockL HeMano, Aa u UHTepec y paguo-
mobutenei K aTOMy AWanasoHy MNoHeMm-
HOry Bo3pacraeT. YTo 310 — HocTansrna
WK NPUHNHAE B MPOCTOTE KOHCTRYKLMM
npuémHukoB atoro knacca? Ckopee

UMK NoAOBHLIX NPOCTEIX CAMOOBUNXY-
wuxca yctponcte [8, 9]. MNpenensHasn
NpoCcTOTa M HW3Kas CTOMMOCTb KOH-
CTPYKUMMK CTAHOBATCA 0COBEHHO BaXHbI-
MW, Tak Kak nofobHbie 3KCnepumeHTbl
TpebyloT Kak MUHUMYM OeCcATKAa OAHO-
TUMNHbIX POGOTOE,
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Bcero, u 10, 1 gpyroe! Korpa s cobpan
3TOT NPUEMHWMK W CTan perynapHo npo-
CNYWWBaTe CPEAHEBONHOBBIA AManasoH,
TO CHOBa 0BHapyxwn, 4TO BCE Xe N y Hac
Ha 3TOM AWanasoHe ecTb BellarefbHbie
craHuun. MHe kaxeTcs, 4TO-TO ABHO
nameHunoce B8 3adwupe. Moxert, n3-aa
TOro, 4TO A CTan PEerynspHo NPOoCyLIn-
BaTb 3TOT AMANa3oH, W CTaHuMW NOABMW-
nce?

PaguonpuémHuk NpamMoro yeunexus,
onucaHwe KOToporo NpuBOAWTCSA Aanee,
HEBCMOTPA Ha KaXyWYywCca CNOXHOCTh
CXeMbl, BNOAHE NPpUrogeH ons nostope-
HUA faxe Ha4YvMHAWKUMK paauoniobute-
namu. Cxema npuEMHMKA NokazaHa Ha
pucyHke. BY-curHan ¢ marHuTHORM
aHTeHHsl WAT1 nocTtynaeTr Ha 3artBOp
TpaHaucTopa VT1, Ha koTopom cobpaH
napadasHeld kackan. Ero ycuneswue
MeHblE eduWHWUBl, HO ero 3agja4a Co-
CTOMT B NOJYYEHMW Ha BbixO4ax OByX



OOWHAKOBLIX NO aMNNUTyAe, HO NPOTUBO-
nonoXHeix no d¢ase curHanos. Mpwu-
MeHeHWe NoneBoro TpaHancTopa Nno3so-
nAeT NoNy4uTe CUrHansl Bonblien naeH-
TUHHOCTHW MO CPABHEHWID C aHANOrMYHbIM
Kackagom Ha BUNONAPHOM TpaH3ucTope
(TOKn Yyepes pe3ncTopbl NCTOKA U CTOKa
PaBHbl, B OTAU4ME OT TOKOB BunonsapHoro
TpaHaucTopa). Beicokoe BxogHOE conpo-

TUBNEHWE TPaH3UCTOPa Mano LWYyHTUPYeT
KOHTYP MarHUTHON aHTeHHb!, NO3BONAA
HanNpPamyw NOgKNYNTe 3aTBOPR TPaH3u-
cTopa K Hewmy. [lpv 3ToM AOOPOTHOCTL
KOHTYP& aHTEeHHbl NPakTU4eCckKn He yxyn-
4yTo obecneuyvBaeT NydHWYO

waeTca,

nocTynaeT Ha 3aTteop TpaHauctopa VT1.
C yBENWYEHWEM YPOBHS NPUHUMaeMOoro
curHana nocTOAHHOE HanpRXKeHue Ha
BbIXOAE AeTekTopa yBenu4ueaeTca (no
MOAYNI0), 4TO MPUBOAMT K YMEHBLUEHMWIO
ycuneHus BY-TpakTta. Tak paboraer
cuctema APY. HecmoTp#a Ha To yTo pabo-
Ta APY npuBOOUT K M3MEHEHWID DEXWU-
MoB paboTel napadasHoro kackaaa, Ha
Ka4yecTee npuMéma 3TO NPakTU4ecKu He
cKasbiBaeTcs.

CwurHan 34 wepe3 koHgeHcarop C10
rnocTynaeT Ha perynatop rpomkocTn R14
1 3aTem Ha Bxog YM34, cobpaHHoro Ha
TpaHaucTopax VI6—VT10 no naeectHoR

owameTtpom 0,2...0,25 mm wunu 250...
280 BuTkoB Gonee TOHKOro nNpoBoaa,
ecnu npegnofnaraeTcd MCNONL30BaTh
npuémHuk Ha JB-nmnanasone. Tun
HamoTku katywku CB — BUTOK K BUTKY,
OB — CcexkuWoHHbii (5...6 cekumia).
MoOXHO NpuUMeHuTb KU Nbylo Apyryw
MErHMTHYKD aHTEeHHY OT KapMaHHbIX
pPagnonpUEMHUKOB.

Ecnu nocTosHHbIA pe3ucTop R13
3aMEHWTE MOACTPOEYHLIM W K €ro OBKX-
KY MOOKAKYUTE HUXHWUA MO CXeme
BbIBOA peaucTtopa R4, TO ¢ nomoweso
NOACTPOEYHOrD PE3INCTOpPa MOXHO B
WWUPOKUX npepenax W3MeHATb nopor
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n3bupatensHocTe. B 3TOM Kkackape no
3aTBOPHOM UENW Takxe nNpoucxoauT
ynpaseneHue ycuneHuem BY-curHana c
NOMOLLBIO CUCTEMBbI APY.
MpoTtueodaszHele curHansi NocTynawoT
Ha BXOfbl CMMMETPWHHOrO YCWNWUTENH
(Pybuos B. Ycunutens NpoMexXyTO4YHOM
4acToThbl C YNYYLWEHHOW CUMMeTpUen. —
Papuo, 2005, Ne 12, ¢c. 67), cobparHoro
Ha TpaHaucTopax VT2—VTS5. 310t ycu-
nutens obnapaet GonbwumM Ko3phULM-
eHTOM ycuneHus (go 6000), ycToinymse n
Ha Beixoge ¢dopMUpyeT ABa NPOTUBO-
da3HbiXx curHana. 3TW curHansl NocTy-
naktT Ha ABYXTaKTHbIA aeTekTop AM-cur-
Hanoe, cobpaHHblin Ha awogax VD1—
VD4. OcobeHHOCTLIO Takoro getexkropa
ABNAETCH TO, YTO Ha ero Buixoae gopmum-
PYETCA HanpsaXeHue c yABOEHHOW 4acTo-
TOW BXOAHOrO CUrHana, a CurHan ¢ Bxoa-
HOW 4acTOTOW 3HA4YMTeNbHO MOAAaBNEH.
NononnutensHo BY-curHan nopaenaet
crnaxusawwunii koHpeHcatop C11. B
peaynerate BY-yacte npuémHuka obna-
naeT MOBbIWEHHOW YCTOWYMBOCTLIO K
camoBo3byxaeHunw. [ocTosHHoE Ha-
NPAXEHWE MWHYCOBOW MNOAAPHOCTU C
Beixooa aetekTopa 4Yepe3d MHY R4C4

cxeme. MakcumanbHan BbIXOA4HAA MOLL-
HOCTb ycunutens — 150 MBT.
NpuMeHeHBI MOCTOAHHLIE PE3NCTO-
pel MNT, C2-23, BC, nepemeHHblil —
Ccn, CNo, CN3. Tpausuctop KN3026
MOXHO  3aMeHWTb TPaH3WCTOPOM
KMN3028, KN303E, KN307A. Tpanauc-
TOpbl B CUMMETPUYHOM YyCuUnutTene
xenatenoHo nonobpath ¢ GNU3KUMK
koadhduumesTamn nepepadn Toka bBa-
3bl. Ouoabl 0311 MOXHO 3aMeHuTb
ovogamu cepun 09 ¢ nwbbim GykBeH-
HbIM MHAEKCOM. OKCWUAHbIE KOHAEHCa-
Topbl — K50-35 unu umnopTHblE, OC-
TaneHble — KT, KM, K10-7B, K73.
KoHnpoeHcaTop nepemMeHHOn EMKOCTH —
C BO3AYWHBIM awanekTpukom. B YHY
NPUMEHEHa AOWHAMWYECKas rO0foBKa
3roll-8-8 ¢ conpotMBnEHWEM 3BYKO-
BOW KaTywkmn 8 Om, HO nogonaET nuban
manorabaputHas mowHocTeo 0,5...1 BT
C TaKuM Xe CONPOTUBAEHUEM.
MarHuTHaAa aHTeHHa HamoTaHa Ha
KPYrioM unu nnockom ©$HeppuTosom
marHutonposofe mapku 400HH wnu
600HH anuuoi 100...140 mm. KaTywka
ans awanasona CB copepxut 70..
80 ButkoB npoeopga N3B wnu N3NWO

cpabarteiBaHus 1 rnybuHy APY. Coenate
3TO MOXHO Ha CNyXx Npwu Npuéme motl-
HOW pagwocTaHuuu. BricTpogelicTBue
(NOCTOAHHYID BpemMeHu) cuctemsl APY
MOXHO M3MEeHWTb NoaBOPKOA KOHOEH-
catopa C4. YHY HanaxusatoT nogbop-
KON peauctopa R20, ¢ ero nomoulslo
ycTaHaenueawT TOK nokoa 1,5...3 mA
TpaH3auctopa VT10 (B uenu konnekto-
pa). Nopnbopkoi peauctopa R16 ycra-
HaBNWBAIOT MONOBUHY HaNpAXeHwWs
nutanus (+6...7 B) B Touke coeguHeHns
Konnektopa Tpan3uctopa VT9 u amMuT-
Tepa TpaHaucTopa VT10.

Ha cTtaHuuio nNpuéMHMK HacTpawsa-
eTCH NepemMeHHbiM koHaeHcatopoMm C1 u
NOBOPOTOM MarHWTHOW AHTEHHbI (Tak
MOXHO OTCTPOWTLCH WU OT nomexu). Ons
YNYHIWEHUS HYYBCTBUTENLHOCTU NpwU-
EMHMKA PpPROOM € kaTywkoih MA
(1...2 CM) MOXHO pasmecTuTb MPOBOA
CHUXEHWS HapyXHOW aHTeHHsl. [lpu-
8MHUK Bbin cobpaH Ha MakeTHOM nevar-
HOW nnate ¢ NOMOWbKD NPOBOOHOrO
MOHTaXa W Nnokasan xopoluee KayecTeo
paboTol. XenatenbHo, 4106kl COEAMHN-
TenbHbie Nposoga ObiNun MUHUMaNLHON
OVHEL.
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KOHTpPOJIbHBIN PaANONPUEMHMUK
Anana3soHa 433 Mly

A. TAXOMOB, r. Bnagumup

Npeanaraetrcs NPocToi NPUEMHUK KOHTPOJIbHbIX CUrHanoB 6opTo-
BOro nepegar4Yuka mogenu pakersi. B HEM ucnonb3oBaH pacnpo-
CTPaHEHHbINA NPUEMHBINA pagunoMoaynb auana3oHa 433 Mrly.

[1] v [2] onucaHel ycTpoOWCcTBea, peru-

CTPUPYIOLLME NapameTpel NoneTa mo-
nenu paketsl. JnA KOHTPONsA UX COCTOA-
HWA UCMONL3YETCA CBETOAMOAHAR WHOW-
kauws, aybnupyemas TOHaNbHLIMW MO-
cbinkamu (vactotoil okono 1000 M), ne-
penasaembiMi 0 paguokaHany 6opTo-
BbIM pagMonepenartyukoM aAuanas’oHa
433 Mlu. Mo 3aseplweHMn nonéra 3ToT
nepeaar4ymMk CnyXuT pagMomMaskom Ans
cucTembl Noucka, onucaHHon B [3]. Mpu-
EMHOe YCTPOWCTBO 3TOR CMCTEMBI UMEeT
HaNpPaBAEHHYI0 aHTEHHY W NMHERHBIA Npu-
EMHO-YCUNUTENbHEIA TPakT, 4YTO MO3BO-
NAeT Ha CIyxX ONpeaensTb HanpasieHwe
Ha UCTOYHUK CUrHana — npu3emnueLyio-
Csi MOAESb PAKeTHI.

Mcnons3oBaHne papuokaHana 04eHb
yaobHO ONns AWCTaHUMOHHOrO KOHTPONsA
COCTOAHWA pakeTbl Ha cTapTte. OgHako
onucadHbli B [3] npuéEMHKMK Okasanca gns
3TOrO He OYEeHb NOAXOAALLMM U3-3a rpo-
MO30KOCTH KOHCTpyKumu. MNpeanarato 60-

nee npocToi NpuUeEMHUK, NpeaHasHaqyeH-
HBIA NWWE ONS NPOCAYWWBaHWA Paamo-
curHana paketel MMEHHO Ha CTapTOBOW
noauunn, Ha HebonbWoM OT Heé yaane-
HUW, B 3TUX YCNOBWAX OT aHTEHHbLI HE Tpe-
DyeTcs HanpaeneHHOCTb, €€ POk MOXET
MrpaTte OTPE30K NPOBOAA ANWHOW B YeT-
BepTb BonHbl. Cneguts 3a YpoOBHEM Cur-
Hana Ha crapTe pakeThl TAKKEe HeT He-

06X04MMOCTH, NO3TOMY NPUEMHUK CO-
AEPXAT OrpaHuYnTENb, YCTPaHAIOLLMIA ero
U3MEHEHMWS.

Cxema npuémHuka wnzobpaxeHa Ha
puc. 1. U1 — Takon xe npuémHblii Mo-
Aynb auanazoHa 433 My XY-MK-5V, kak B
[3]. Ho Tam BbIXOOHOWM CUrHAN CHAMANCA C
NPOMEXYTOYHON TOYKK NPUEMHOro Tpak-
Ta, rae ero amnauTyaa NponopuMoHanbHa
YPOBHIO BxogHoro BY-curwana. B pac-

CMaTpuMBaemMoOl KOHCTPYKUMM MOAY/b
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ncnons3osaH 6e3 gopaboTku. BeixogHoi
CUrHan cHumaeTcs ¢ BeiBoaa DATA mony-
nA (Takux BbIBOAOB OBa, OHW pPaBHONpAaB-
Hbl), rOe OH UMEEeT BLICOKWIA NOru4eckuin
ypoBeHb Npu Hanu4uu Ha exoae BY-cur-
Hana ooCTaToYHOW aMNAUTYaL U HU3KWA B
ero orcytcTeme, lpw npuéme amnnutya-
HO-MaHUMYNMPOBAHHOMO CUrHana nepe-
OATYNKE PAaKeTbl BbIXOOHOW CUrHAn uMmeeT

BUA WMNYNBCOB MOCTOAHHON aMmnanTyasl,
CneayrnLwmx ¢ Y4acToOTON MaHUMynaumu.

MOLUHOCTE BLIXOOHOMO CUrHana moay-
A1 BMNOMHE OOCTATO4HA ANS NPOCylIMBa-
HWA ero C NOMOLLBIO FONOBHLIX CTEpeoTe-
nedoHOB, NOAKNIYEHHLIX K pasbémy X3.
Mpwn NnokazaHHOM Ha CXeme NMOAKIOHEeHUN
KOHTaKTOB pasbéma Nesblil 1 Npasblil Te-
nedoHbl OKa3bIBAKTCA COEAMHEHHBIMW MN0-
CNenoBaTensHo, Y410 YyBENWYMBAET COMpo-
TUBNEHWE Harpy3ku Bbixoaa moayna Ut.

Konnencatop C1 nponyckaer TOnbko
NepemeHHyi0 COCTaBNRIOWYI0 BbIXOAHOMO
CWMrHana, a MocTOAHHYID COCTAaBASIOLLLYIO
3apepxusaet. MepemeHHbiin peauctop R1
CNYXWUT PEryfATOPOM FPOMKOCTW, C HUM
COBMEWEH BblkNoYaTens nutaHus SAT1.
Ecnu Mcnones3yloTea ronoeHbie TenedoHs!
C BCTPOEHHBLIM PErynsaToOpoM rpOMKOCTH,
TO OT nepemeHHoro peauctopa R1 8 npu-
EMHWKE MOXHO O0TKa3aTbCA, COeAMHUB
BEPXHWIA (N0 CXeMe) KOHTakT pasbeéma X3
HEMNOCPeaCTBEHHO C MUHYCOBOM 0bknan-
ko koHpeHcaTtopa C1.

Batapes GB1 — Tpu ranbBaHu4eckux
anemMeHTa Tunopasmepa AAA obuwmm
HanpsxeHuem 4,5 B.

MpuémHuk cobpaH B Kopnyce M3 OT-
pesaka NnacTUKOBOro 3/1IEKTPOMOHTEXHOMO
xopoba 40x25 mm pgavnoin 140 mm. AH-
TEHHOWN CAYXUT OTPE30K MOHTAXHOrO Npo-
BoAa anuHoin 170 mm. MevatHas nnara oans
yCcTpocTBa He pa3pabarteieanaces, Bce ge-
Tanwu pasmeLleHbl Ha dparmeHTe MakeTHOM
nnatel paamepamin 45x30 mm. MNepemeH-
HEIA pe3ucTop R1 ¢ Beikn4aTenem B3aT 13
HEWCMNPaBHbIX KOMMNbHOTEPHbLIX FONOBHbLIX
TenedoHoB. Hanpotue pasaséma X3 1 pery-
NATOpa rPOMKOCTM B CTeHKe kopoba coe-
naHel OTBEPCTWMA HYXHOro pasmepa. B
kopob ypad4Ho BMMCcancA CTaHOapTHbIN
nepxarens Ans TPEX ranbBaHU4ecKux
anemeHTOB Tunopasmepa AAA. BHelwHWiA
BUI KOHCTPYKLMM MNOKA33aH Ha puc. 2.

Y1066l NONL30BATLCA MNPUEMHUKOM,
[OCTaTOMHO NOAKIYUTE K HEMY FONOBHLIE
TenedOoHbl, BKMOYUTE MUTaHWE W Mono-
KWTb NPUEMHUK B KapMmaH. Ero rabaputbl
NO3BOMAKDT 3TO cAenats. Bknouns paguo-
obopyaoBaHue MOOENU PaKeTbl, MOXHO
ceobogHO nepemellaThcs No CTapToBOR
nnowanke 1 86n13n Heé, Bcerga 3Has o
COCTORHUM pakeTsl. [MOCKONbKy 4HyBCTBWU-
TeNeLHOCTE MPUEMHWKE HeBenuka, Aank-
HOCTb Npuéma He npesbiwaet 20...30 m,
4ero BNOSIHE AOCTATOMHO ONA 3ahad, Ans
KOTOPbLIX OH NpeaHa3HayeH. Tem He meHee
OfHaxOb! 3TOT NPUEMHWK NOMOT MHE Hal-
TV pakeTy, 3apbIBLUYIOCA B CHEr Mpu npu-
3emMneHnn.
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B3rnsag cyabyM nNpu yd4acTHUKax
Urope TFPUFOPBEB (RV3DA), r. KonomHa MockoBsckoii o6:.
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TOXE OMEHL XOPOWOo 3Haw, — Bnagumup
Yepeskos (RJ3FF).

Yemnuonat B8 [pecevwiax, kak ato v
NONOXeHo H4emMnuoHarty, cobwupaeT cune-
HEWLWWX CNOPTCMEHOR, HO COBUpPaeT OH K

neHenwnx cyaen. Cynei, 3HawWmx
aHaToMWIn" Halen CNOPTUBHOWM aUCLUKMN-
NWHLI, NMPUHUMMAaBLLKMX y4acTtue Ha BCex
aranax pasBuTHA O4YHbIX COPEeBHOBAHWMA,

K takum otHocutes w Bnagumup. C
1982 r. Bnagumup Gonee AByx AECATKOB

NeT Ccyauwn O4HLIE COPEeBHOBaHWA Ha
npuasl xypHana "Paguo” Ha paanocTaH-
umax P-108 8 MNoagmockoebe Ha Benom
p3epe: cHavana no Gy (HeIM OTHETaM,
3aTem nepBbiMu MMBLIOTEPHBIMKU NPO-
rpammamu,. OH MHOrO y4acTeBOBan B Co-
PEeBHOBAHWAX Kak Cnc SMEH, e3aun B
v YLWEn B

1 ero uH-

nye-

Komanasi-nobegurenn yemnuoHara Poccun (RRTC) Ha neepecrane noyéra. Cnesa—Hanpaso: Cepreii 3umuH
cyass Bnagumup Yepsskos (RJ3FF), Pycnan Bnaguwmupos (UA4Z), cyabs
Anexcangp Kannuranwok (RW4YD), KOpui Xmenerxo (RL3FT), Bnaguwmup Becconos (RL4F), Neoprui Tewswos (RQ7M),

(RMG6AA), Annpen Boumpapernko (RV3FF,

cyavs Anexcen Crpenxos (R4FD).
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TeHH. MmeHHO noaTomMy BbiBoOp ero B ka-
4ecTee cydbi Obin BNonNHEe ecTecTBeH-
HBIM.

MNocne YemnuoHaTa Npowen mecau, a
no3soHun Bnagumupy, W BOT Kak CNOXw-
nace Hawa becepa.

— Kak npunumanoce pewerHune o6
yYyacTuu B YemMnuoHaTte B KavyecTse
cyasu?

— Bcé npocto: noseoHun AHppen u
npurnacun. Kak pas Ha cepeauHy nionsa y
mMeHsn Bbin 3annaHMpoBaH OTMYCK, 1 A Cpasy
cornacuncs. H1 TeHn COMHEeHWIA He Bblno.

— Hackonbko nameHunoce npeg-
CTaeneHWe O YeMnuoHare nochne an4-
HOro y4acTus 8 HEM?

— 9 HMKOrga He MPUHUMAan y4acTus B
"BonbWKxX” OYHBLIX YEMMNUOHATAX, U MHe

e

scerga Obl10 UHTEPECHO NOCMOTPETL Ha
npoucxogswee OelcTBO CBOWMKW rnasa-
M. Cpasy ckaxy, Ao TOro MOMEHTa, Kak f
BCE yBWOEN cam, MHEe Ka3anocb, 470
OYHbIA YEMMUOHAT — 3TO TakoW "Mexay-
coboiymk” ans HeGonelworo Yyucna cnopr-
CMEHOB. ¥BWAEB CTONIbKO 3HAKOMbIX AL,
npuUexasLluux C CEMbAMM, C AIETbMUW W BHY-
Kamu, yBWAEB KOHTECTMEeHOB, cobpas-
wuxcs Ha Base "Pycckuit gom” npocTto
noboneTb 3a CBOW KOMaHas! M NoobLuaTh-
Cs ApYyr C APYrom, si NOMEHA CBOE MHe-
Hue. Ceivac yemnuoHart ctan Takum, ka-
KUM OH OOMKEH OblTb, — HE TOMBKO CO
CMOPTWMBHOM, HO W C KYJIBTYPHOW Nporpam-
MOI. BE3YCNOBHLIA NADC YemnuoHaTa —
UCKNIYUTENEHO AoBpOoXenaTensHoe oT-
HOLLEHWE OpPraHn3aTopos u dgaHTacTuye-
CKW KpacuBas npMpoaa.

— Y10 moXxHO cka3arts o cynencree?

— Bcé Beino Ha camMoM BEICOKOM YpOB-
He, 0CODEeHHO NOHPaBUNUCE HanaxeHHas
cucTema cypeictea, pabota rnasHoi cy-
fAeickoin konneruu. Yto kacaertca Perna-
MEHTa, YyBCTBYETCH, 4TO Kaxnas cTpovka
B HEM HanucaHa Ha OCHOBE HaKOMNEHHOro
33 MHOro neT CopeBHOBaHwi onbita. Mo-
HPaBW/CH MHCTPYKTaX C CyAbAMM, NpoBe-
OEHHbIA B Becenke cpasy nocne oTKPeITUA
COpeBHOBaHWIA. MNockonbky 5 Nepesii pas
OblN Ha O4HOM YemnNUOHAaTe CyYAben npu
YY4ACTHWKAX, MHE DbINIO 04eHb BaXHO NPamMo
Ha MecTe Moy41TL OTBETHI HA BCE BOMPO-
Cbl, BO3HUKLUME NPW YTeHun PernamenTa.

— Kakoso 6bin0 nepsoe Bnevarne-
HWe, Korga cTasfo NoHATHO, 410 pabo-
Tars cyabéi npugérca y Eereuns [a-
HuanesaHa (R2AA)?

— MHe, B npuHuune, BeINo BCE pasHo,
K KOMY A nonagy cyabei, HO KOraa Boific-
HUNOCK, 4TO 3710 ByaeT Esrenuit, A obpa-
noeancs. lMosBunca WwaHc yBUAOETL, Kak
paboTaeT CunbHbLIA CNOPTCMEH, MOHM-
MatoLMii BCe TOHKOCTU KOHTECTUHra. 3a-
Oeras Bnepén, CKaxy, 4T0 CyauTs ero Bbl-
N0 NPUATHO.

Mepeoe, Ha 4TO # 0OpaTUN BHUMaHWe
rMpy OCMOTPE nanaTtkn, — TWaTensHOCTh
NoOAroTOBKK K cCOpeBHOBaHUAM. Y EBreHus
ObIN NOMHLIA 3anNacHOW KOMMNEKT BCEeW
WUCMNONL3YEMOIA TEXHUKK: TPDAHCUBED, KOM-
NbIOTEP, KOMMYTaumMs M Kyya MpoOBOAOE.

asHbIA cexkpeTraps copesBHoBawmi Angpein Hexo-
powes (RVOWB) — Bropoii cnpasa — pykoBOAWT KOMMWC-
CHeli No onycKy crnoprcMeHoB K COPeBHOBaHNAM.

4710 Gbl HW BBILLINO U3 CTPORA, MOXHO BbINO
C MUHUMMANbHOW MOTEpPEe BpeMEHW Npo-
WagecTu 3ameHy. Moé paboyee mecto
6bIN0 OPraHM30BaHO o4eHb yaobHo. Esre-
HWIA WUCnonbL30Ban TpaHcueep YAESU
FTDX-5000, v npuém y Hero Bbin o4eHb
XOPOLUWIA.

Y EereHus ocobblii ctune paboTsl.
TakTika OYHMKOB TakOBa, 4TO OCHOBHOE
BpeMs 3aHumaeT pabora Ha 0BLWIA BLISOB.
M o4eHe BaxHO ons aToro eelibpaTts npa-
BUBHYIO 4acTOTy. A panbwe — BbiCTpbie
nepekno4eHUs ¢ o6Ulero Bei3oBa Ha no-
uck U obpatHo. Ecnu B nepeble cekyHabl
nocne okoH4aHws Bbi3oBa Tebs He 30BYyT,
TO cpasy CcremyeTt nepexof B KOPOTKWUA
umMkn nowcka. Ypanoce GeICTPO HaAWTK
CTaHUMIO — TYT e BbI30B. HEeT — ckaykom
BO3BpaT Ha yYacToTy ObLlero Bbi3osa W
cHoea CQ. YacTo craHuma Ha nouck oBHa-
pyXuBanace nocne nepeoro ABWXeHWA
PYYKM HACTPOWKKM — NPAMO CPasy Kakmm-
TO Tenenarn4eckum cnocobom. 3Ta camas
"Tenenatna” W Ha3bIBAETCA KNACCOM
cnoptcMeHa. Knacc knaccom, a fonro B
Takom ctune paboTaTte O4eHb Taxeno. bes
xopowein dpuandeckoin GopMel HUYErD He
nony4uTtca. [la v B rosoee nporpamMmel
pabotbl Ha oOWMIA BLI3OB WM Ha NOWUCK
AONKHbI BLICTPO NepeknoYaTeCA.

Y EBreHus 6bin 60NbLIOIH NepepbIB y4ac-
TUA B O4HLIX HemnuoHaTax. MHe kaxeTcs,
ecnu OH MPWeOeT Ha 4YemnuoHaT B cne-
Ayiowem roay, pesynstat byner Boilue.

— Muorue nocne copeBHOBaHui
roBOPHUIA, YTO C NPOXOXAEHHWEM KPyI-
HO noBe3no. 31o Tak?

— Ha, aTto Tak. B atom rogy 6eino or-
AUYHOE NpoxoxaeHue. M anemeHT Be3eHuA
Obin Bonbwmm. MpencrtaesTe: cepegnHa
fneTa, ConHeYHas akTMBHOCTb Ha MUHUMY-
Me, N0 NPOrHO3Y HUKAKMX BO3MYLLIEHWIA Ha
ConHue He 0xuaaeTtca. A 3T0 3Ha4UT, HTO
Ha auanasoHe 7 MU MEpTeas 30Ha MOXET
COCTaBUTL NOYTU THICAYY KUIIOMETPOB, a Ha
npanuartke — v Toro 6onelee. Ecnm Gel Tak
CAYHUNOCH, U O4HBIM YHACTHUKAM HEMNNO-
HaTa W 3304HLIM Y4ACTHUMKaM BCEPOCCHIA-
CKUX COpeBHOBaHwin 6bino Obl coBcem
rpyctHo. Ho B geno smewancs “cnopa-
avk”, n Bcé oxuenn. B utore Ha "cemépke”
yoasanuce cenan u ¢ Camapoii, u ¢ MNon-
MOCKOBbEM, @ "AeCcATKa  NpPOCTo rpemena,
ocobeHHo B Hadane Ttecta. MHorve y4acT-
HWKI BbICTPO COPUEHTUPOBANUCH 1 Ha4anu
TecT ¢ "mecATkn” 1 "naTHawkK”, a BoT Es-
reHunil HaJoNro 3anepxancsa Ha "oBanuat-
Ke", 4TO, KaK MHE KaXKETCH, B UTOTe yXya-
LUMNO ero peaynerar.

— Kakue BnevarneHus ocranuce oT
opraunzauumn beiTa Ha 6aze "Pycckwii
aom"?

— Bcé Beino otnnyHo. A He npueepen-
NIWB W NPUBLIK K CNapTaHCKoi 0BcTaHoBKe.
Noatomy "Oom poibaka” kazancs NpocTo
xopomamu. OyeHb BKyCHOW Bbina epga. Ho
CamMoe BaXHOE — HE CTEeHbl U KYXHS, a
obcraroBka. A oHa Beina ApyxecTBeHHON.

— MapannensHo 4eMnUOHaTy npo-
BOQWNOCHL NEpBEHCTBO, B KOTOPOM
y4YacTBOBany 4YeTbipe 4EeTCKHMe KOMaH-
Abl. O HUX MOXHO YTO-TO Ckasarts?

— K coxaneHuio, s He CMOr rMocmoT-
peTk, kak paboTaloT AeTH, HO TO, HTO OHU
y4acTBOBanM, 370 300poso. HyxHo 06f-
3aTeNbHO NPOACXATE 3TY NPaKTUKY.

— Kak pobpanuce gomos? Bes
NPUKTIOYEHNA?

— [oMoiA Mbl BO3BPALLANWCL Ha Mma-
wuHe. CTapToBany B BOCKPECEHbe OHEM
cpasy nocne 3akpeiTus 1 BCE Bpems ybe-
ranu ot uukKnoHa. KnnoMeTpos Yepes ase-
CTW CUNbHLIA 00X 4b HAC BCE-TaKW AOrHan.
B noboeoe cTEKNO COBEPLUEHHO HWYEro
He ObiNo BUMOHO — MPOCTO CTEHa BOAbI,
npuwWwnNocek daxe ocraHasnueatecs, Mo-
CKONbKY BbiNl BEYEp BOCKPECEHbLA, NPUX0-
AMNOCL  Y4WMTLIBATH  MHOrOYWUCIEHHBIE
npobkn. GPS-HaBuratop noeén Hac co-
BEPLUEHHO HEMNpefcKa3yembiM mapLupy-
Tom. Monywuncs ceoeobpasHelid Typ nNo
ManeiM ropogam. @uHuwMpoBanu B
Koponéee B NONOBUHE BTOPOTO HOYMK.

— ECTe i nnaHel NPUHATE yYacTue
B YeMnuoHaTe B cnegylouiem rogy?

— Bcé 3aBucuT o1 cnoptcmeHoB. Co-
Bepytca Anppein ¢ Cepreem Ha cnenyio-
WWiA rof, NPWrNacaT B KadecTBe cyabM,
KOHEYHOo, noeay. MHe 310 nHTepecHo.

BoT ewé 40 x04y cka3aTb. Bcem, komy
WMHTEPECEeH O4YHLIA YHEMMNUOHAT U KTO XoTen
Obl MPUHATE B HEM y4acTWe B KayecTse
CNOPTCMEHa, PEKOMEeHAyIo cHayana no-
6bIBaTE B "LUKYPE" CYAbW MPU yYaCTHUKAX.
Ecnu noBe3&r — nonafére Kk CUNLHOMY
CMNOPTCMEHY WKW kKOMaHae, ByaeT LwaHc
noyunTeca. f[la v 6e3 BCAKOro Be3eHUs Toxe
noy4uTeCH cMoxeTe. Beas 3to — HacTos-
LWwid yemnuoHart. B Hém cnabeix cnopteme-
HOB HET, TOMBKO CU/ILHBIE M O4EHb CUITBHBIE.

— Cnacubo, Bnagumup!

Ha sTtom Haw TenedOHHbLIM pasrosop
3aKOH4YUNCS... b



Okcneaunuua R71RRC, |
UNKn TpeTbe OTKPbiTUE OoCcTpoBa ApakamMmyeyeH
HOpuii CABHEHKO (UAOKBG), n. YronsHsie konn-3, YyKOTCKnA aBTOHOMHBINA OKPYr ]

cenTabpe 2016 r. HA TPAOWLUMOHHOM

MexayHapooHoM paguonoburens-
ckom d¢ectmBane B r. Jomogenoso
scTpeTuncs ¢ Buktopom Cnaboa4unkossim
(UASAKO). B anpene 2016 r. BukTop,
Anppein (ROXC) v aBTOp 3TUX CTPOK
(UAOKBG) pabotanu B acmpe ¢ 0. Anomka
IOTA AS-92 noawbieHeim RT92KA. B ceo-
6ogHoe ot paboTel B adupe Bpems Buk-
TOp COOBLWMA MHE, YTO €CTh UAER aKTUBM-
poeate B 2017 r. 0. Apakam4yeyeH, kOTO-
pLid HaxoauTes B nponuse CedasmHa u
pnonroe Bpemsi He Obin NpeancTasneH B
paguonobutenbckom agupe.

o a0

akcneguumn Anopen (ROXC). Wrak, co-
CcTaB KoMaHabl chopmuposaH, 1 BukTop,
HEe TepsAa BPEMEHW, Hadvan 3aHumaTtbCs
odoOpMIEHUEM paspelnTeNnbHbIX A0KY-
MEHTOB B NOrpPaH3oHY W NONYYeHNEM Bpe-
MEHHOro NO3bIBHOMO CUrHana, a Takxe
W3rOTOBNEHWEM W MNPOBEPKOW aHTeHH.
AnekcaHap aaHumancs pa3paboTkoi ake-
neguLMOHHOrO canTta, NoaroToBKOW BM-
neo- v goroannaparypsl. MHe xe npepn-
CTOANO pewars N0rMcTM4eckme BOrnpoch.
HeobBxonumo Buing npudare u 3atem
nepenpaeunTtsb B N. MNpoBuaeHus GonbLuyio
4acTb rpysa Ana 3kcneguuuKn, KoTopylo

CTOUT YNOMAHYTb, 4TO NepBOe OTKPLI- [T

Tve paboTel Ha KB ¢ aToro octposa npu-
Hagnexut KOpuio CywkunHy (ex. UASOPA,
HeiHe N3QQ) n KOpuio Caxuny (UA9-145-
625), onepatopy KONNEKTWBHOW pagvo-
ctaHumn HoeBocuBupCKOro snekTpoTex-
HWYECKOro MHCTUTYTA.

Bcé 370 npomcxoauno B anékom yxe
1990 r. Beino nposenero okono 1900 pa-
ouocesRzen, nogasnsiouee 60NbWKUHCTBO
W3 KOTOPBIX MPULLIAOCE Ha 0N pagruonio-
6utenen CLUA. Cneaytowmm paguoniotu-
Tenem, nobbiBaswmMm Ha ocTpose, Obin
Banepwii Nonoe (UAOKAP, cervac R7BN).

B Hasane mapta 1991 r. Banepuia Ha
Besnexone MA3-71 Bulexan Ha OCTPOB U B
Te4YeHue yeToipéx aHen paboran B agupe
noasiedsiM UAOKAP/A. Bcero um Beino
npoeeaeHo okono 480 pagnocen3seii.

Mpowno Gonee 25 net nocne NoOe3anku
Banepwus, 1 HeoBXOOWMOCTE B Opranvaa-
Ly HOBOW pagnoakcnennummn Beina ode-
euaHa. Monyyue moé cornacwe, Buktop
Ha3Ban TPEeTLero Y4acTHWKA Haleil Ko-
maHnoel. Mm cran Anekcavnp WBaHoB
(RA3AV). K coxaneHuo, no 06bexkTUBHbIM
MpUYMHaAM HE CMOM NPUHATE Y4acTUe B

Mpogonxexue.
Havano cm. Ha 2-i c. oBnoxkn

HOpwui CywkmnH
(N3QQ).

Banepwun lNMonoe
(R7BN).

BukTop nepeceinan mye u3 Mockeel. Ho He
Bbin peléd NOBONBHO BAXHLIA BONPOC —
Heobxoguma nanatka ANA aBTOHOMHOro
NPOXUBAHUA B YCIOBUSAX XONOAHON YyKOT-
CKOWM BECHLI. TyT Hapo nobnaropapwTb
Wrops (UASKDF) 3a cBOEBpeMEHHYIO Nof-
ckasky. OH ¢ rpynnon paguonobutenei
nnaHnpoean akTMBMPOBaTL rpynny ocTpo-
BoB B CesepHom Jlegosutom okeade, m

noA 3akaa ons Hux Beina 3roToeneHa na-
natka B CEBEepHOM BapuaHTe C y4EToM
OTPULATENLHBIX TEMNepaTyp W CUNbHBIX
BeTpoB. BUKTOp 3aka3an Takyo xe nanar-
KY W NErkue packnagHble KpoBaTth, BCE 370
6bin0 oTNpaeneHo MHe u panee B n. Mpo-
supeHus. 3aberaa Bnepen, ckaxy, 410
nanarka He NoHanobwunack, NOCKONLKY Ha
MecTe nareps oOkaszanace 3abpolieHHas
wnabywka, KoTopylo ypanocs obycTpouTb
nop LW3K.

A BOT TpeTLEro anpena a BCTpedaln B
asponopTy "AHagbipb” BukTopa n Anek-
caHapa, pasMeLLarn Mx Ha CbEMHOW KBap-
TUpEe, a YTPOM CReaylowero AHa camoné-
Tom AH-24 apguakomnanum "YykoTAewa"
BoineTaeMm B n. [lpoBuaeHus, roe Hac
BCTPEYAET W NPefoCcTaBNAET HAM BO Bpe-
MEHHOE NONb30BaHWe KOMHATYy B CBOEi
kBapTupe Hwkonait Buktoposuy Mankos
(UADKDJ).

Cnepylowme aBa OHA yXOOST Ha nNpu-
obpeTtenune NpoaykTos nuTaHus, BeHanHa
ONA reHepaTopa W 3arpy3ky Besgexopa
[TT (ryceHunyHbIi TSray, TaxXenbia).

Bonblyio NoMoLlks HaM 0Kasano pyko-
BOACTEBO HauuoHanbHOro napka "BepuH-
rus" — Bnagumup BeHnammHoswd BelvkoB
n leHHaguii AWatoneeeuwd apamMoHoE.
Wmu 6bin coseplwieHHo 6e3soamesnHo
nepenaH Ham Ha nepwop, paboTel akcne-
Anumn BensorerepaTop. K coxanenuo, B
pesynsTate NpeasapuTentHoW NpoBepKn
BukTOpPOM BLINO BbISBNEHO HANWYME CUNb-
HbIX MOMEX Ha MPUEM M OT HEr0 NMPULLNOCH
oTkasarteCcsd. A Takke GONbLIYIO NOMOLL
okasana Hatanba WMBaHosHa KanoxwHa,
oHa cHabpuna Hac noapodbHOWM KapTOW
OCTpOBa W eWwe, AN NOACTPaxoBKW, gana
KOHTakTHele TenedoHbl erepei na Axpa-
KblHHOTa (Gnmxaiwmii Kk OCTPOBY MOCE-
NOK), ECNN BOZHUKHET ONacHOCTbL Hanage-
HWA XULLHWKOB.

Ans nuTaHua Hawen annapaTtypsl 6bin
3agencTeoBaH Gen3oredepatop GEKO
2801, npepocTaBNeHHbIR B HaLWle pacno-
pAXEHWE MOMCKOBO-CrnacaTtenbHbiM OTPsA-
nom MHYC Poccun lNMpoesuaeHckoro pai-
oHa. Mpy HOMWHANEHOW MOLWHOCTY reHe-
patopa 2,8 kBt 8 noctosHHoi pabote y
Hac Obinv aea TpaHcueepa K-3, TpaHanc-
TOpHBIA  ycunutens Ameritron (mMoLw-
HocTeto 500 BT) 1 Mo ycunutens Ha ABYX
namnax MK-71 mowrocTeto 700 Bt. Choes
U 0Tkaszos B paboTe reHeparopa He Ha-
6niopanocek, pacxon DeH3uHa Takke oka-
3anca BnonHe npuemnembeim — 10 1 Ha
12 4 pabotbl. B kavecTee pe3epBHOro
reHepatopa 6panu OM3ENbHBIA, MOLLHBINA,
HO OH PacxXoA0Ban HEMLICIMMOE Kou4e-
cTBO gM3Tonnvea. [Ana Hero seann Bouky
CONAPKWU, HO OCHOBHOM, BEH3WHOBLIA, pa-
6oTtan 6e3 npobneMm U pPE3EPBHLIA He
noxrapobunce.

Jlna nocTaeku 1 CONPOBOXOEHWSA 3KC-
neguuMn BeiNKM  3a0eilCTBOBaHeEl ABOE
MECTHbIX NapHeil — BOAWTENL BE3AEXoaa
Anexcangp AHapeesud lyct n BoguTens
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cHeroxona "Bypan” AHppei Bnagumupo-
suy Cobonee, KOTOpbIA exan snepeau
BE3Aex0aa, NPoBOAA pa3eedky W ykasbl-
Bas nyTb.

CHeroxog, 6bi1 ¢ NPUUENIeHHBIMA Fpy-
30BLIMW CaHAMMW, B KOTOPbIX BE3NN HEOb-
xogumele maTtepuanst u obopynosaxue
ons waka. AHgpeil npekpacHo 3HaeT
3[elWHWEe MECTA W OKa3an Ham HeOLEHW-
MYIO NOMOLLL BO BPEMA Nepeezna, a B
ganbHeiwem — npu obycTpoicTee
Kunbs, HO 06 ATOM Noaxe.

Eweé 3a mecsuy 0o akcneguuuu, B
mapTte, no npocebe Buktopa Cobones n
[ycT Ha cHeroxone "Bypan” Bele3xanu K
0. ApakamyedeH ¢ uenslo obcnenosars
NefoByo 0BCTaHOBKY Ha NYTWU K OCTPOBY
8 nponuee CeHABMHA W ONpeaennTb
NPUrogHoOCTe AaBHO 3abpoleHHoro
A0MWKE B CEBEDPHOI 4acTh OCTpOBa ANg
BO3MOXHOT0 MCMONBb30BaHWMA NOA, LWAK.

PeaynbTaTtel passeaku Gbinv obHane-
HMBAOLWMMK, NEQ — AOCTATOYHO TON-
CTeIA AnA TAXEnoro se3gexopa, a
AOMMK, XOTb M HAXOAW/ICA B MNa4eBHOM
COCTOAHWK, Bbin O3 OKOH W OBepen n
BHYTPW HAMONOBWHY 3aBaneH CHErom, Ho

OOHY KOMHATYLLKY B HEM BCE X€ MOXHO |

66110 UCNONL30BATL B KAYECTBE LWIKA.

3arpyska Besgexona 3aHAna noYTu
BECb [IEHb, HA 3aBepluaowem atane Buk-
TOp M AnekcaHap 3aKpenuau Ha BHYTPEeH-
HEW 4YacTW 3agHei OBepupbl Besgexopna
TpeKep, KOTOpbIA XOPOLO OTCNeann ABW-
*eHwe AnekcaHgpa n Bukrtopa ot Mockeb!
no Anagbipa. Mel Hagesnuce, YTo BO Bpe-
MS OBWXEHWA K OCTPOBY Haw nyTe Oynet
BUAEH, HO, YBbI, Mbl OKa3anvcb Ha rpaHuue
OBYX 30H OTBETCTBEHHOCTM — KpaWHero
cesepo-socToka Poccun u Anacku. Tpekep
rNepuoanyeckn Oasan HeTO4HbIE Nokasa-
HWSA, 2 MHOrAA NPOCTO TEPAN CBA3b CO CNYT-
HUKaMMK.

Hy pa nagHo, BCE roToBO K OTbhe3ay.
LllecToro anpens, B ABa 4aca HO4YW Mo 4y-
KOTCKOMY BpemeHu, ycT co cnoeamu “Toc-
nogu, cnacu wu coxpanu!”, Tpuxasl ne-
pPEKPECTUBLUUCH, BKAKOYWN NEpBYID nepe-
[adqy, U Ha4ancs Haw NyTb K OCTPOBY, NOKa
6e3 conpoeoxgeHns. CHeroxon ¢ AHpe-
€M [0/MKEH XOaTh B YCNOBAEHHOM MECTE.

3B0HI0 Ha mMoBunsHblin Onery (UAOCID)
1 coobwaio 0 Hasane aswxeHws. Pacno-
NOXWINCE Mbl B BE3AEXOAE TAK: 9 CUXY 32
cnunHoi y MNycta Ha o6eiMHOM CTYNe, cnpaea
3a KanoToMm ABuUratens Takke Ha CTynbsx
pacnonoxunuce AnekcaHgp (OH cuaut
srniepenu) 1 Buktop (nosanw AnekcaHapa).

MwHoBanu paseunky, cneea ocTancs
n. MpoBuoeHna, a HaMm 4Yepes3 nepesan

Cnythukossii Tpekep SPOT GENS.

HYXHO OBWratbCa B CTOpPoOHY n. Hosoe
YannuHo. BuaumocTte npuemnemasn, Ho
BOT MOWEN PEenkKuii CHer, W 3TO 04YeHb
BCTPEBOXWNO Halwero sogutena. PaHHum
YTPOM OCTaBnsiem cneea peakuve oroHbkn
nocénka — W BOT TO4YKA BCTpPE4YM C

Angpeem. CHeronag ycunusaeTcs, BOOW-
Tenb MycT HayvHaet TepsTbe LOOPOrY,

MOCTOAHHO CLE3XAA B CTOPOHY W BUNANA.
Beapexon octaHaenueaeTcs — BOAUTENDb
npepnaraer BepHyTecs B n. MNposnaexna
1 MOBTOPWTL MOMLITKY, KOTAa NpekpaTuTcs
cHeronag., 370 6bi1 O4€Hb TPEBOXHbLIA
MOMEHT, HAC 3TO HWKaK He ycTpaweano,
3TO NOTEPA BPEMEHW W, KaK CNeacTeve,
cokpauweHue cpoka npebbiBaHWA Ha OCT-
pose. He Gea Tpyna Angpein ybexpaer
HaLWero BOAMTENA NPOAOMKMUTL MYTh.
OueHb ryGoKuiA M PLIXNBIA CHer, ABMW-
raeMcsi nNo4YTU BCE Bpems Ha Nepsoi

Myts o7 N. Hpoemenun A0 o. Apakam-
yeqyeH (npumepHo 80 km).

nepenave, kaxgele 15...20 mmH lyct, a
3atem AnNeKcaHap BbICOBLIBAKTCA W3
OOKOBLIX OBEPEN M OCMATPUBAIOT NYyCeHW-
Ubl BE3AEX0Aa N0 NesoMy 1 npasomy Gop-
Tam — ecnu notepaemM xoTa Obl 0AWH
naney, COegouHALWWMA TPakKu ryceduu, u
Beznexop "pasyerca”, — 310 katactpoda.
Co cnoe BoguTens, B NONEBbLIX YCIOBMAX
npuBecTn rycennuy B pabodee cocTos-
Hue Be3 CTOPOHHEH NOMOLWM HEBO3MOX-
Ho. MNoka BCé B nopspke. Bespexon w
CHEeroxof OCTaHaBnMBawTCA, npanee
4YacTe HaWwero nyTu NpoRaér no negy
nponuea CeHABMHA, @ Y4MUTLIBAA, 4TO
31ma Ha YykoTke Bblganack aHoMansHo
TENNOA, HeoOXoOWMO KpaliHe BHUMA-
TeNbHO OTHECTUCH K 3TOMY Y4aCTKY MyTw.
Octalocs B Beanexode OOWH, Bce
ocTaneHble BbIXOOAT Ha Nég, n Anapei
HaunHaeT BypUTb NYHKW ONs onpegene-
HUA TONWMHL nbaa. Buxy, kak Anex-
caHap Gepét B pykn Byp M OOBONLHO
CHOPOBUCTO OYpWUT OYEPEOHYID KOHT-
PONLHYIO NYHKY.

Ho eoT pebsaTa BO3BPALLAOTCH K BE3-
[exony — BCE B MOPRAKE, TONWMHA Nbaa
Gonee 90 cM, 3TOro BNONHE AOCTATOYHO

Ana Toro, 4Tobbl NPOAOMXWUTE NYTb.

MNpeopones MOPCKOA 3anve No nbay,
Bbie3axaem Ha OGeper ocTpoBa Apakam-
Ye4yeH 1 NPoA0IKAEM OBMIaTbCs, HO BCE
TaKxXe kpalnHe MeaneHHo, CPeaHAn CKo-
pocte 12 kM/4. YacTe nytn nponerana
yepes conku, 1 nepeg nogsLEMamm Mol
oCTaHaenMeanuck ONA YCTAHOBKM Ha
ryCeHWUbl 3auenos.

Bnuxe K Bevepy Bbleaxaem Ha Geper
HebOoNbLLION peYku — yBbI, Fropasao neeee,
yem Hago 6eino ons yoobHol nepenpassl.
[ycT nosopayveaeT Beagexon Hasag,
HAYMHAET MaHeBepupoBaTE W BAPYr ...
KpPENKOe pyraTtensCcTeo U pesiome — BCE,
pebaTa, npuexanu. BeiAcHAeTCA, 4TO
BHIWEN W3 CTpoA npaebii HOpPTOBOWM
peaykTop, HyxHa 3ameHa, a [ns atoro
Heobxogumo BepHyTbca B n. Mpoewm-
neHns.

{Oxonwanne cnegyer)

www.radial.ru/ham
‘radial@radial.ru’
(495) 775-43-19
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TPAHCUBEP
PAAKO>76

B. CTENAHOB (UW3AX), mactep cnopra CCCP,
I. WYJbrHH (UA3ACM), macrep cnopra CCCP

| ONIBLWIHHCTBO feTajefi TPAHCHBEPA pACMOJOXKEHO Ha

TPeX MEeyaTHHX NJAaTaxX, COOTBETCTBYIOUIMX TPeM ero

6/10KaM: OCHOBHOMY, TeTEPOJHHOB H YCHAHTENs MOLL-
L HocTH. QotorpadHH STHX NeyaTHHX NJaT NpHBene-
HW B nepBofi yacTH ctTathH (puc. 4). [TnaTe H3roTasaHBEIOT
H3 OAHOCTOPOHHEro (ONLIHPOBAHHOIO  CTEKJAOTEKCTOJHTA
TomuuHofi 1,5—2 Mm. B kauecTBe BHIBOLOB NJAT HCIOAb3Y-
0T OTPe3KH MNocepeSpeHHOr0 HJAH JNYXEHOro MeaHoro Mnpo-
soaa Tonuuuof 1,2—1,5 mm. Ha puc. 5 nokasaHa nedatHas
naata ocHoBHoro 6sioka, a wa pHc. 6 — 6aoka rerepo-
IIHHOB,

Mepen ycTanoBKOA MHKpOCXeMH ee BHIBOAW YKOPauHBAIOT
0o 10 MM H aKKypaTHO 3ayXHBalOT, 0GA34TENbHO HCNOJb-
3ys Tena00TBOA (MHHUET, NAOCKOryOUBl «YTHHHIA HOC»).
3JarteM BHBOAW BCTABMAIOT B OTBEPCTHA NMEYaTHOM MiaTh H,
YAOCTOBEPHBILHCE B TOM, YTO BHIBOJH He TepenyTaHul, pac-
NaHBAaOT HX.

3tofi onepaunx caeayet yaeauTb ocoloe BHHMaHWe, TaK
KaK H3-33 OONLILOrO KOJHYECTBA BHBONOB BHINAATh Henpa-
BH/AbHO YCTAHOBJIEHHYK) MHKPOCXeMY JOBONLHO TPYIHO,
0cOCEHHO, eCIH He HMCMO/b30BATh CMNelHaNbHHE HacajKH Ha
nasaabHHK. Bonee Toro, MpH OTCYTCTBHH ONHTa NOBTOpHAs
YCTAHOBKA MHKPOCXeMbl MOMET MNPHBECTH K MNOBPeXJeHHIO
MeYyaTHHX NMPOBOAHHKOB AHO0 caMOR MHKDOCXEMHL.

MNeuatunie naat ocHoBHoro Gaoka W 6AOKa reTepoim-
HOB, MpejiHa3HayeHHbE AJA HCNONb3OBAHHA H B MHOrOAHa-
Na3oHHOM TPAHCHBepe, pa3paboTaHH MOA CAEAYIOUIHe Je-
Tanu: pesHcropn (Kpome pesucropa R2 B ocHoBHOM GJo-
ke) — MJIT-0,25; peancrop R2 B ocHoBHOM GJaoke —
CIl4-1; xoHaeHcaTopnl NOCTOAHHOR eMKOCTH (KpoMe 3Jex-
TPOJHTHYECKHX) — ?(M-*l H KM-5, 3/1eKTPOJIHTHYECKHE KOH-
nAencatopul — K50-6;  BhICOKOWACTOTHHE  JpoccenH —
IM-0,1, pene — P3C-15 (nacno;l;_'; PC4.591.004), xaryw-
KH HHIYKTHBHOCTH B ycuautene T4 n B rerepoanne Ha
500 xI'u — tpancdopmatopw @®IIY-2 or pagnonpHeMHHKa
«Cenra-404»; xpapuesnfi pesonatop [Ts!/ — B kopnyce Bl.

Bes nepeaenkH naaTt MOMHO HCNOAL3OBATL H KOMIIOHEH-
T HEKOTOPHX ApPYrHx Tunoe. Tak, BMecTo pe3HcTopa
CIl4-1 moxHo npuMenuts CI10-0,5, koHpencatopul KM-4 u
KM-5, ucnonbayemue B uensx pa3ssakH, 3aMenuth Ha KJIC
n KJ/IT, a B ocranennx uensx — Ha KT wan KCO. B ka-
HecTBe KATYWeK WHAYKTHBHOCTH B ychauteasx IN4 wu re-
Teponnte Ha 500 klu npu cooreercthylowefi HeGoablwoh
KOPPEKUHH NeYaTHWX TNPOBOAHHKOB MOXHO TNPHMEHHTh
TpancpopMaTopul ITH oT MOGHX TPAHIHCTOPHBIX NpPHEMHH-
KOB ¢ COOTHOIIeHHeM BHTKoB ot 20:1 ;o 10:1.

Tpanancropu KT315 Moryr Ouite ¢ /M06uM SyKBEHHHM
HHAEKCOM. MOXHO TaKke HCNOAbL30BATL M0Oble KpeMmuue-
BhE BHICOKOWACTOTHWeE n-p-n Tpanauctopw (KT301, KT306,

Oxonuanue, Havano cu. » <Paawo» 1976, M 6, ¢, I7.

& PALHO N 7, 1976 r.

KT312). Caenyer auwb  ywecTsb, 4TO B Kauectse I/ u T2
ocHOBHOro 6/10Ka HEOGXOAHMO HCNOJB30BAaTh TPAHIHCTOPH
¢ Bc:==80, a T3 (ocHoBHOR 6a0k), T/ u T2 (60K rerepo-
AHHOB) — ¢ Ber==40. Tpananctopw I'T402 w I'T404 mox-
HO 3aMeHHTb, HanpHMep, Ha TpaH3ucTopw MII41 w MII38.
OnHako B 3TOM C/ayyae HH3KOOMHYIO Harpyaky (c compo-
THB/MeHHeM okoso 10 OM) MoxHO BKIKOYATH JHIIL Hepe3d
MOHHXKAKOWHA TpaHchopMaTop.

Mukpocxemn KI1YC222 u KIYC22] moxHo ncnonn3osath
¢ Mo6GuMH GYKBEHHHMH HHIEKCAMH, HO TOria Heo6XOLMMO
nogo6paTe PE3HCTOPbHl B UENAX NMHTAHHA TaK, YyTo6n Hanmps-
MeHHe Ha MHKDOCXeMe He MDEBHINAN0 MaKCHMaJbHO MO-

MYCTHMOTO.
IpH OTCYTCTBHH Y PaAHOMOGHTENR MHKPOCXeM MOXHO
caenaTh HX aHanord — MOAYAM Ha TpaHaucropax KT301,

KT306, KT312, KT315. Monyasam cnenyer npumatb ¢op-
MY, NONYCKAWOWY HX YCTAHOBKY Ha njaTe BMECTO MHKPO-
CXeMbl.

HOuoaw KJI503 Bo BcnoMoraTenbHBIX LENAX MOMXHO 3a-
MEHHTb NPaKTHYECKH MOGBIMH KDEMHHEBBIMH HJIH TeépMaHHe-
BHIMH BBICOKOYACTOTHBIMH OHOLAMH C MaJbiMH OGP&THHMH
tokamu (Hanpumep, J19K). Ilns konbuesmx cmecHTened
Jyqyule BCEro nOAXOQAT COBpeMeHHbIe BLICOKOYACTOTHLIE
avonn (K503, K509, I'1507), oaHako Bno/iHe YAOBJET-
BODHTEbHHWE pEIYABTATH NOAYYAKTCA H NPH HCNOALIOBA-
uuu avonos 118, 1311 w 1. a. [lpn 3ToM, npapaa, HeCKOb-
KO YXYALWHTCA 4YBCTBHTEJBHOCTb mpHeMHHka (a0 15—
2 MKB), HO oCTa/lbHBE X3apaKTePHCTHKH He H3MEHATCH.

Bapukan KB102 moxuo 3amenuts Ha J1901 waw 1902

Tpauchopmatopsl Tp/—Tpd KonbueBnX cmecHTenefi Ha-
MoTaH Ha cepaeuHHKkax K7X4X2 wu3 deppura 600HH.
MoXHO Takxe HCNoAb30BaTh (GEPPHTOBHE KOJbLUA C NMPOHH-
uaemoctblo 400—1000 H BHewHHM aHameTpoM T7—I12 MM.
Kaxnas ofmoTka conepkut 34 Butka nposoxna [13B-2
0,15. Hamatupaior TpaHchopmaTopw cpa3y TpeMs npoBo-
JlaMH, KOTOpHle NpeABapHTeNbHO CKPYYHBAWT B XryTt. Cie-
ayer OnTh BHHMaTenlbHMM TpH pacnafike o6MOTOK TpaHc-
dopMmatopoB (Hayana oOGMOTOK OTMeyeHH HA pHuc. | H
pHC. 5 TOYKaMH).

Karywka L4 renepatopa niaBHOro AHana3oHa HaMOTaHa
Ha Kapkace NHaMerpoM [2 MM H3 Qroponaacrta HAKH MOJH-
crupona. Ouxa umeer 33 ButKa nposoma [13B-2 0,35. Ha-
MOTKA pAfOBaf, BHTOK K BHTKY. KaTtymwka cHalxeHa non-
cTpoeuHuM KapOoHHabRHM cepaeysHkoM CLIP-1. Ee uu.
NYKTHBHOCTb — oKono 9 Mxrl.

Katymku L/, L2 BxonHoro nonocosoro GHALTPa HAMO-
TaHu Ha kapkacax oT KB xoHTypoB npuemHuka «Cnuao-
na». Ouu conepxaT no 25 BHTKOB NAOTHOA pANOBOA Ha-
MoTKH mposonom [13JILLIO 0,1 (oTBom ot 4-ro BHTKa, CYM-
Tas OT 3a3eMJeHHOro BwBOAa). HWHOyKTHBHOCTE KaTy-
wek — okoao 6,2 Mkl

Baoxk YCHIHTENR MOLIHOCTH HE npeaHa3jHa4yeH Aad Hc-
NOMbL30BAHHA B MHOTOAHANAa3OHHOM BapHAaHTe TPAaHCHBepa,
NOSTOMY NOAPOGHO OH HE ONHCHBaeTcA. B HeM npHMeHeHw
TaKHe Xe NeTajH, Kak H B 1BYX npyrux Gaokax. Tomerpo-
eynbie Koupencatopw — I|KIIBM-1. BxoaHoft nonocopoh
¢uavtp LICIC2L2C3 awanorwuen ®CC, ucnonsayeMoMmy B
npHemHoM TpakTe. Katywkn L3—L5 namoTaHm Ha KoJjblie

12X6XX4 na geppura M20BY2 u uMeOT COOTBETCTBEHHO
2, 17 u 2 (c oreonoM nocepennne) BHTKa nposopa [13B-2
0,35. lna namoTkH xatymek L6—L8§ ucnonb3oBaHo KoO/bLO
K20XX10X5 n3 ¢eppura M50BU2. Oun coaepxar cooTseT-
cTBeHHO 2 (c oTBoLOM mocepennHe), 16 u 2 BHTKa npoeona
13B-2 0,35, Ouon KIOS510 (OI) MoxHO 3aMeHHTh J0GHM
KpPeMHHEBhIM.

ﬂﬂaﬂll. yCTaHaBJHBaeMble METOAOM HaBECHOro MOHTA-
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Hufi npHGop [7 ANA KOHTPONA TOKa OKOHEYHOro Kackaaa
YCHAHTENA MOLLHOCTH,

[Turanue TpaHCHBEpa OCYLWECTBAAIOT OT OTAeNbHOrO CTa-
GHAH3HPOBAHHOTO HCTOYHHKA, O6ecneyHBaloUlero Ha BmiXone
Hanpsxenue +12 B npu toke go 1 A.

anayHBaHHe TpaHCHBEPAa HAYHHAKT C YCTAHOBKH pe-
#uMoB pabotw TpaHauctopos T/ u T3 B ocHOBHOM 6JOKe.
Han storo nepeknwyatenem Bl (cM. puc. 4) ycrawasausa-
0T pexHM «lipHem», a JABHMOK TNepeMeHHOro pe3ncTopa
R3 nepeponat B KpaiiHee mpaBoe (MO cXeMe) MNOJIOXKEHHE,
Iloa6upan pesncrop R4 B ocHoBHOM GJ/oKe, JOGHBAIOTCH,
4yTOOL HanpAXKeHHe Ha 3IMHUTTepe TpaH3HcTopa T/ Gbijo
okono 2 B. 3arteM, H3MeHAs CONPOTHBJEHHEe pe3ucTopa
R16, ycTanapnuBalOT HampsKeHHe Ha SMMTTEpax TpaH3H-
cropoB T4 u T5 pasumM npumepHo 6 B.

ocne 3TOro NPHCTYNAalOT K HacTpoiike 6joKa rerepodH-
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¥a Ha waccH (cMm. pHc. 4),
MOryT GBITh N10GOrC THMA. 27 JF &
[-‘Icm:o;:znu& 5 éoi::gamnm " e - e a9 °
pene -15, nac- Seg 0o sNles.,. . L& '
nopr  PC4.591.004) —f— a3 K F s ré ; ._j;{_.
nepeMeHHu peancTop —D— o mez - L24 RiZ R | T8
R6. 3ror pe:l;ctg-rgg B —ot By ok
DOMXeH MMeTb BBICOK 1o/ 0 Jobe |
kavecto. HecTaGuabHocTb _I_ _LCJZ Sz o by i — S .
CONPOTHBJEHHS, HepaBHO- 2 : A7 PCEe i R s 5 car % o0 14
| MepHOCTb ero H3MeHeHHs ' T d o lia;? A _:JIJ' AV LR pib "
6ynyT CYLIECTBEHHO YXy.- R Y _Ap: s P 15
wartb pa6oTy Tpaucunepaﬁ. 2o Ri9 —= Ly K MEZ—.
Ha npocrynHbix nerane 18 o C36 sl R 7 2
nyulle BCEro AJA  3TOO 8 . oy o m,""ﬁ il e s ﬂ?_}l:;
NpHMeHeHHA 3apeKOMeHN0- 38 Yl ek fe *Jj % 0 N BV ST ”
BaJH ce6a peancropu CII, l _”"35 — + o Ch5]4° e P } —ig— 0 8 R1
yXKe HaxoAHBLIHECH HeKO- o | agg [375 5Fe1 8., -k flefo sfto| ¥ 75 g 7 sl A
TOpOe BpeMs B 3KCnayata- = -I *J ﬂ'l..",. CI’J_ 1 Cf e Tt e . PR
LUHH («npHTepTHe®). ¢ Mfel¥ l'——“ S R7 ]_""l >
Hameputenshuiii npubop 70 (Jole 6 Ap! l :'EH i m _].
HIIl — c TokoM noaHoro B “&rn o r _f-m:_‘-r c7
oTKJOHeHHA 0,5—1 A. g o +L " . af
OnMH H3  BO3MOXKHBIX R C!T w2 - T xs @
BapHAHTOB KOMIOHOBKH ey i e 4
TpaHCcHBepa npHBeleH Ha ._”_:._.ﬂ._.._gﬁ. bz o egr v .,;z::' hD—CE-.
puc. 7. Kopnyc Tpaulgluae- 5 i L‘ ll _I.
Bgautl? ag*rwatnunngnua.o}??: 4 e . &n ! T -[T RE
Y 0o —i— ' T
KOTOPWX HABJAAETCA OCHO- Toi RZ o c5
BaHHWeM, a  Apyras — P R3Rio 0g RTL7 ©
KPHILIKOA (Ha pHCYHKe He [ g
nokasaHa). Ha ocHoBaHuu 740
I c nomowsio cToek 3 Bhi-
cotofi 5—10 MM 3akpenne-
HO NMJIOCKOe MeTaJlTHYecKoe a" f
mwaceH 2. Ha waccn yera- Puc. § 7  —j— i.
HOBJIEHB! NNaThl OCHOBHOro G6aoka 6, 6n0Ka retepoautos /2 o — J_ ——a
H ycuautens MownoctH 4. [lepBhie aBe npHKpenJeHn K E de R2 gp Rl &3
waccH HenocpeAcTBeHHO (4To6bl He NpPOH3OWJ/O 3aMbiKa- re T xé ¢ = TCIZH ol
HHE MOHTa)a, B WacCH Npope3alisl NPAMOYro/ibHLle OTBEP- § 04 Ci
CTHR pa3MepaMH, HECKOJbKO MEHBIUHMH pPa3MepoB mJaT). 2 | &j== ’—é._‘
Tpan3uCTOpB YCHAHTEIA MOWHOCTH YCTAHOBJEHH Ha pa- ol & ‘T‘J"'::C.‘;." ’TTZ{
AHaTope 5, KOTOpbiit mpeacrabafeT coboil nlopafioOMHIHE- —a i & 12 :
Byl0 MAAcTHHY TonwHHOil 5—I10 Mm. K paguatopy Ha ve- 0-1:)-7.. ;
Ti ex cmﬁua‘i npHKpenjexa naarta ycu.ﬂugenm Py 4 3 P “l' ’?? a‘
a 3ajHell CcTeHKe OCHOBAHHA TPAaHCHBEPA YCTAHOBJeHH Y Rl 0 1’ Rsh'ﬂ'
pasbeMbnl ANA MOAKJNIOYEHHA BHEWHHX YcTpoficte: 7 — 06- —a e N
e AJA MpHeMO-NMepelalolllero TpakTa aHTeHHb;, &8 — A1 it . " f
rONIOBHHX TenedOHOB HNH TPOMKOrOBOpHTENA; 9 — MHKpO- [ l Pr @
doua; 10 — Gnoka nutanus; I/ — oTHeNbHOR npueMHOR g ’—ﬁ-“ A3 =P 3:'0
anTeHHn. Ha nepenHell cTeHke OCHOBaHHA TpaHCHBepa 3a- %. b 4 -[L-.- 2
KpenJeHbl NepeMeHHbie pe3HcTOpH /4, ¢ NOMOLLLIO KOTOPOro 9 42 e
oCyllecTBAACTCA HacTpofika Ha pabouylo wactoty, n 15, 0 '—"WHO'-JW?—‘
CAYXalLIHA AJMA pery/JHpPOBKH YCHJEHHA NPHEeMHHKa, a TaK- Puc. 6 J 4 Apa 1 Apl
e BBbIKJIKYaTeqdb JGY «ﬁpuem — nepegayar» H H3MepHTeNb- &3

HoB. K BHBOAY 4 nAaThl nNOAKAIOYAIOT BHCOKOYACTOTHHI
BOJLTMETp ¢ npefenoM uaMepenua | B w, ppamas mogcrpo-
euHblil CepHeYHHK KaTYWKH L2, No6HBAIOTCA TNOABACHHSA
BY nanpsxenua amnautymofi okoao 0,5 B. 3arem BY
BOJIbTMETP MOAKMAIYAIT K BHBOAY 2 H NpoBepsioT paboty
resepaTopa NJaBHoro aHanasona. Heo6xoauMoe nepekphi-
THe — oT 4,1 no 4,15 MI'u (c sanmacom Ha Kpasx npumep-
o no 5 klu) ycranaeauealor moaGopoM pesncropos RS
W R7 (cM. pHc. 4) H MOACTPOAKOA CcepAEYRHKOM KaTyul-
k4 L3. B. cayvae HEOGXOAHMOCTH B G/IOK reTepONHHOB MOX-
HO BBECTH JOMOMHHTENbHBA KoHAeHcatop (C3 na pHc. 2).
Ero ycTaHaBnHBAalOT MeXay BWBOAAMH 6 W 7 naath rere-
POAMHOB.

Amnnntyaa manpsxenua BU Ha BuBoge 2 NoMKHAa GuTh
npumepHo pasua 1,2 B. Bpawas pyuky ¢Hacrpolikar, npo-
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Puc. 7

BEPAIOT HEPAaBHOMEPHOCTbL HANDHMEHHA  reTepoliHHAa Tno
auanasony. OHa He nonHa npeswinats 0,1 B.

Tenepr MOXKHO TPHCTYNaTh K HacTpofike pajaHOuYacToT-
HOro Tpakta — ocHoBHoro 6Joka TpaHcHBepa. K pasnemy
IlI? noakmo4aloT Harpysky — TrPOMKOroBOPHTENL C COM-
potusaeHHeM 6—I10 OM HAH ero 3KBHBaJEHT — Ppe3HCTOp
C TAKHM e CONDOTHBJEHHEM M MOLIHOCTLIO pAacCeHBaHHS
0,5 Br. [lapaanenbHo Harpyake BKJAIOYAOT BOJLTMETp mne-
peMeHHOro TOKa HAKH ocuuanorpad. Busoa 4 oCHOBHOR
04aThl BPEMEHHO 3aMBIKAKOT Ha KOpNYC, OTKJAIOYaR TeM ca-
MBIM LieNb aBTOMAaTHYeCKOH PEryJHPOBKH YCHJNEHHHA. Ha
3TOM 3Tane HACTPOHKH LeNecoo6pasHo OTKJAKYHTH H reHe-
paToOp NAAaBHOTO NHaNa3oHa.

Kocu}:?mrwb nanbleM MJH OTBEpPTKOH BuiBOAa 4 MHKpO-
cxemnl MC2, y6exnaioTcs B paGoTOCNOCOSHOCTH YCHAMTENs
HY no nossneHuio ¢oHa Ha BhIXOneE.

IMapanaseabso kaTywke L4 noakaioyalOT reHepaTop CTam-
AAPTHBIX CHTHAJOB. YCTAaHOBHB YpOBeHb cHrHana 20—
50 MB, uamensior uwactrory I'CC s paiione 500 kI'u no no-
fAIBIEHHA CHrHana Ha Buixofe ycuautens HY. He uamenss
nactpoiikk 'CC, yMeHbIAOT  YPOBEHb €ro CHrHaza Ao
20 mkB ® noakmouaior I'CC napaanenbHo KoHAEHCAaTOpy
Cll. Bpawas nNOACTPOEYHHH CEPAEYHHK KATYIWIKH HHAYK-
THBHOCTH L3, M06MBAIOTCA MaKCHMaJbHOrO HanpAMKeHHA
Ha Buixofe ycuautens HY. 3atem I'CC noaxnwuator na-
paaneabHo Kartywke L/ W moicTpamBaioT KaTywky L2
TaKXe N0 MaKCHMaJbHOMY BHIXOJAHOMY HanpsxeHnuw. [lpu
3TOl HacTpofike ypopeHb cirHana 'CC nocTeneHHO yMmeHb-
walot ao 1—2 MkB,

Ecan B pacnopfKeHHH pajHONIOOHTENA HMeeTcs rewe-
paTop Kauawuueica yactorw Ha 500 klu, To moxko no-
noGpath KoHaeHcatops! C8 u CJI/ no HanMeHblied Hepas-
HOMEPHOCTH B NOJOCE NPONYCKaHHA (BOMpeKH pacnmpocTpa-
HEHHOMY cpeiH paaHoaoOHTeNei MHEHHI0 3TH KOHIEHCa-

TOPH NMPAKTHYECKH He BJMSIOT Ha BHOCHMbie noTepH). Bu-
NOAHUTL Takyw HacTpoiiky 6es KU MoXHO TONBKO ¢ BHI-
cokoctabuabibiM [CC. H3-aa Goubliofi KPYTH3HH CKAaTOB
M® curHaa ua

B NpoBanax YacTOTHOA XapaKTepHCTHKH
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BLIXO/le TPaHCHBEpPAa MOMeT H3MeHATbcA Ha 3—6 ab Toab-
KO H3-32 HecTaGuabHoH pabotet I'CC (mocraTouHo yxona
ero yacrotsl Ha 100 I'u B npouecce HacTpofiku).

Jina HacTpofiKH BXoZa H BuX0Za IM®P c nomowsw
I'CC uyacToTy YCTaHaBJAHBAlOT B TOYKE, COOTBETCTBYIOILEH
ONHOMY H3 TNPOBANOB AMIIHTYIAHO-4aCTOTHOR XapaKTepH-
cTHKH, H mnoabopoM Kouaeucatopos C8 u CII (nonesxo
BPEMEHHO TOAKAIOYHTL NOACTPOEYHME KOHIEHCATOPHW) M10-
6HBAIOTCA MAKCHMANLHOrO Hanps)XeHHR Ha BHXONE YCH-
aurens HY. lpuBenenHne B nepBofi 4acTH cTaThH Hepas-
HOMEDHOCTp B NOJIOCE MPONYCKAHHA COOTBETCTBYET CJAYHalo
onTHMANLHOA  HacTPOAKM  RXOAHOR W BHXoAHOH ueneft
3IMO.

I'Igu HCNpaBHBIX [eTanfx W notepax B IM® we Gonee
6 ab uyscTBHTENbHOCTL TpaxTa co BXxoaa L/ pomkHa mo-
AyunTees He xyxe 0,5 MkB. [lockonbky B JOGHTENBCKHX
YCNOBHAX H3MEPHTL  YYBCTBHTeNbHOCTh aydwe | MkB
TPYAHO H3-33 NMPOCAYHBAHHA CHrHaja, paboTy TpakTra cle-
AyeT CYHTaTb HOPMAJbHOM, eciH MpH ypoBHe cHriada I'CC
I MxB curian aamerHo (B 10 u Gosee pa3) npepwluaer
wymel. B oTcyTcTBHe cHrHana ypoBeHb WIYMOB Ha Harpya-
ke 8 Om ycuantens HY nonxen G6utb He Gonee 10 MB,

BKMOYHB reHepaTop NAaBHOrO IHanasoHa, HacTpaHBa-
tor BxoaHoir ®CC npHemunka. [laa 3Toro Ha BXOn npuHeM-
HHKa nogalotr  curhan or I'CC amnantynoit 5—10 mxB
W yactroroft 3,626 MI'u H BpawaoT pyyky HacTpoRkH
TpaHCcHBEpa [0 NOABJEHHA Ha BuiXxole ycHauteas HY npu-
eMHHKa cHruasia c vacrotoft okoso | kl'u. Kourypm @®CC

LICI u L2C3 (prc. 4) HacTpaHBalOT NO MAKCHM8JbHOMY
HAanpAXeHHI0 Ha BuXxoge ycHautens HY.

B npouecce HAacTPOAKH pPaAHOYACTOTHOrO TpakTa Heob-
XOOHMO CJEedHTh, ytobH He Neperpyxalicy Kackaaw YCH-
autenefr M4 u HY. [MpaxkTHuyeckH 3TO 03HA4aeT, 4TO Ha-
npAxeHue Ha BuiXxone ycuauntens HY B mobom cayuae
He JIOMKHO npebuwate 2—3 B,

Mo oKoH4yaHWM HAcTPOAKH pPAAMOYACTOTHOrO TPAaKTa B
pexuMe «/Ipuems rpagyHpylOT WKaAy TPaHCHBEpa.

Hacrpofiky TpaHcuBepa B pexuMe «[lepedavas TaKxe
Ha4YHHAOT ¢ OCHOBHOro 6aoka. [luTanne Ha YCHIHTE b
MOLIHOCTH Ha HEB?OHa‘IaﬂhHOM tTane HQCTPO‘IKH He nojaa-
ior. K pasvemy I3 noakniouaior MHKpodOH, KOTOpHIl pa-
AHOMOGHTENb B AaibHefileM NpeANoJaraeT HCNoJbioBaTh
¢ TpaHcupepoM. K Buxoay Mukpocxemwm MC3 noaxnioua-
10T MHJUTHBOJBTMETp HAH ocuuanorpad. Ilpousnocs noa-
roe «A» (paccTofiHHe 10 MHKpOodOHa H ypOBeHb TpPOMKO-
CTH JOJMHH OGBITb TAKHMH e, KaKHMH OoHH OYAYT B Haib-
HefiueM npH paGote B sdHpe), NOACTPOEYHBIM Pe3HCTO-
pom RI (puc. 4) ycTaHaBNHBAIOT YPOBEHL CHrHala Ha Bh-
xone mukpocxeMbt MC3 paBumiM 0,1—0,15 B. [locne storo
K BuBony /5 naathl OCHOBHOro G6J0Ka NOAKMIOY3IOT OTpe-
30K NpoBojda H NPOCAYIIHBAKT Ha BCNOMOraTelbHOM NnpH-
eMuuke chopMHpoBaHHWi SSB cHrean, MakcuMmanbHoe
roaBjeHHe Hecyluel YCTaHaBAHBAlOT ¢ MOMOUbIO MOACT-
poeuHoro pesucropa R2,

VeHanTenb MOILHOCTH  HacTpaupaior otaensHo. [lopas
Ha HEro NHTaHHe, YCTAHABAHBAIOT PeXHM TpaHaucropa T/,
TOK uepea TPAH3HCTOP Jo/KeH GHTh paBeH TNpPHMEPHO
50 MA. Ero KOHTDONHPYIOT MO NajJGHHI0 HANPAXEHHA Ha
peanctope R4, BKJIIOYEHHOM B 3MHTTEPHYIO UENb TPaH3H-
cropa T1.

3ateM K pa3veMy [l// moAKnOYaOT 3KBHBANEHT aHTEH-
Hbl (pe3uctop conpoTHBieHHeM 75 OM M MOWHOCTBIO pac-
ceHpaHHA okoao 5 Br). Ero MOXHO COCTaBHTb H3 HECKOJb-
KHX BKJIIOYEHHBIX TapaiieNbHO pe3HcTopoB GoAblIEro Ho-
MHHana, HampuMmep M3 Tpex peaucropos MJIT-2 conpotHs-
aexneM no 220 OM. Ha ewBoa 2 naaThl YCHJAHTENs Moul-
nocti or I'CC nopaior curHaa vacrotoft 3,625 Ml u am-
naurynof 0,1—0,15 B. IMoakawuus BY sonbTmerp k Gase
TpaHsuctopa T/, HacTpanBawT  nonocoBoft  QHABTP
LI1CIC2L2C3, 3ateM, BKNOYHB BOJNbLTMETp mapaifiesbHO
SKBHBAJIEHTY AHTEHHH, TNOCJEAOBaTENBHO HACTPaHBAKOT KO-
neGarenbhbie Koutypw L4C7C8 u L7C[3CI4. B npouecce
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nactpofixn penwunHy curuasa I'CC nocrenenwo ymenbuia-
ot no 20—30 MB.

3apepwaior HacTpofiky nonbopom ONTHMaJbHOR CBA3H
¢ aHTeHHORt H3MEHEHHeM WHCN3 BHTKOB KaTYWKH cBfau L&
KpurepneM HacTpofiKH CNYXHT BO3pacTaHHe BHIXOAHOro
HanpsEHHN nepelaTyHKa B [Ba  pa’a MPH OTHJIOUEHHH
SKBHBajenTa anTeHHw. Ipu nonave curwana or I'CC ok,
notpeGiAeMbifi OKOHEYHHM KACKalAOM, ROJKeH ObiTb paBeH
0,5—0,7 A.

BOCCTAHOBHE COElHHEHHe OCHOBHOM NNaTHl H TJAATH
YCHNMTEN MOLUHOCTH, MPOBEPSAIOT TPAHCHBEp Ha nepeaavy
B uenoM. CHrHaa npocaylUIHBAlOT Ha BCTIOMOraTe/bHOM
CBA3HOM NPHEMHHKE. ;

B oraueHe OT OCHOBHoro 6soka W GJloKa reTeponMHOB,
B YCHJHMTEJIE MOIIHOCTH HCMOJb30BaHW GoJee Ae(HUHTHHIE
KOMMOHERTH. BBI3BAHO STO XKenaHWHeM CO3AATh NOJHOCTHIO
NONYNPOBOAHHKOBHA TPAHCHBEP C BHIXOAHOR MOLUIHOCTHIO
5 Bt. TlONWTKH Ke HCNONb30BAThH B YCHJAHTENE MOLUIHOCTH
MeHee fedHUHTHHE TPAHIACTOPH ycmexa He uMean. B Tom
caydae, eciH  paaHoNOOHTENbL He JOCTAHET TPAHIHCTOPH
K n K , OH MOMET BHIMOJHHTH YCHAHTeNb MOLIHO-
¢TH Ha namnax. Cxema Takoro YCHAMTENA TNpHBeleHa Ha
puc. 8. TIpH HCNONBIOBAHHH C OMHCAHHWM OCHOBHHM G6a0-
KOM, T8K e KaK H NOAYNpOBOAHHKOBHIA YCHAHTENb MOLL-
HOCTH, OH ofecneynsaeT MHKOBYIO BHIXOAHYI0 MOLULHOCTE
okoao 5 Br.

Ha BsuBoa 2 nonaior BYU curwan ot ocHoBHoro 6J0Ka,
Ha BuBOAHW 3 W 4 — Hanpsxende --290 B, wa BuBOR 7 —
nepemennoe Hanpsxenue 6,3 B. Buboaw 5 u 6 npeana3na-
YeHbl ANA MOJAKJMIOYEHHA aHTeHHW. HanpfXeHHe nHTaHHSA
Ha BHBOJ 4 NOAAOT Yepe3s H3MepHTeabHHWR mnpubop ¢ ToO-
KOM MOMHOTrO OTKAOHeHHA 70—100 MA. Cxema ynpasraeHus
TPaHCHBEPOM MpPH 3TOM NpPAKTHYeCKH He Hamensercd. [lpn
JIAMNOBOM YCH/HTE/e MOLWHOCTH BEPXHHE MO CXéMe KOHTaK-
TH BuKMouatens B/ (pHc. 4) WCnoAB3YIOT ANA  NOAAYH
HanpskeHHs 290 B Ha GnOK YCHAMTENS MOIUHOCTH, &
HHXHHe — AAA noaayu HanpsxeHus 12 B wa ocrane-
Hule 6TOKH TPaHCHBepa.

e. Mocksa

KOrAA HOMEP TOTOBHJICA K NEYATH..

CyasGa tpamcusepa sPaano-T» cAoOMMARCE TAK, ¥T0 eABA BuWA-
An M3 <xoambeans, ou noAmeprcm cepsesnelwMM MCNMTANHEM B CY-
posmx ycaosuax Aputwis, I8 mas ¢ Muca YeawCHMM CTApTORAAL yMe
MIBECTHAN NAIDNM YHTATEANM MEHCKAN FPYNNA AsmHND «MeTeasuas.
Nas caman ¢ Gasosofh paawocramuweR mepexoas UKOBAE pammer
rpynos Tans Peatosa (UASACW/UOACW) wcnoassosaaa Tpascusep
«Paano-Té», Tpan nutaace ot Garapem axxymyasvopos, palora
meaacs Ma anvenny <inverfed Vees.

B rewenmne 18 auell rpynna npeoaoaexa gn:rn“e oxoao 400 um
u Gunumnpossxs ua ocrpose Oxvapucxofl Pesoaouus. Bee avo
speMn paanocemss Achcrsomaxa Gesorxasuo, paGora rpancusepa no-
AYUNAR CAMME MOXBANMHME OTIWBM.

& PAOMO Mg 7, 1976 r.

HaulTeJbHAA HeJNHEHRoCcTh MnpdA-

MOil BeTBI ROJIhTAMIEPHOM Xapak-
TePUCTILKI NOAYIPOBOAHHKOBOTO AMO/A
npit BeGoapmnx (McHee 1 6) HANpAMKe-
HNAX NPUBOANT K TOMY, 4TO liKana
BOMILTMETPA BHIIPAMHUTENbHOI CIICTEMb
poliydaeTcA HeawHeHHOU B auanazone
ot 0,2 1o 2 4. JlobGasjenne K BOJIbTMET-
py OOHOrO TPaHANCTOPA N HECKOJIBKHX
geTaneil Mo3BOJSET CO3NATH MPOCTOIL
BOABTMETP MePeNMEeHHOro ToKa (eM. Pii-
CYHOK) C JNHeiinoit wKanoii B yKasaH-
HOM Jnanasoue HallpAHKeHI.

BoabTmeTp npeacTaBader coboit on-
HOKACKAJHBIL yclIHTenb, cobpaHHE
pa TpaHauctope TI. Hackapm oxpaded
mmegnoﬁ oTpuuaTeaLHOl  ofipaTHO
CBA3BLI0 (M0 NOCTOAHHOMY Hanpsa#e-
HNi0) 9epes peancrop R2 u Heanneiinoi
GBA3LIO N0 NepeMeEHOMY HAllDAKEeHITH
(sepe3  BOABLTMETP  BHIOPAMITE/ LHOL
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cucremut (C3, A1 — A4, Hi1). Tpu
ManblX HAMPHKCHHAX HA BBIPAMI-
TCJALHOM MOCTe TIPAMOE COTNpOTHBIAEeH!e
anonos Beauko. B atom cayuae od-
gerTHBHOCTH PabOThi BBILIPAMITCNA Ma-
Jla, HO COOTBETCTBCHHO Majla M OTpil-
nateibHas oOpaTHaA CBA3b, & 9T0 3HA-
quT, 4to Koadduunent ycunenus kac-
kajma makcnmanen. C pocrom Haupd-
MEHNA Ha MOCTe IpPAMOe COollpOoTHRIC-
Hil¢ THOMOB YMCHLIIACTCH, 4TO NpHBO-
AUT K yseanuennw oddextnsrocTn pa-
60Tbl BHIIPAMHTENA M OTpPHILATENbHOM
ofipatHoii cBA3N. B peayasTate kosdhn-
[HEHT YCUJIeHIA KacKa/la TAKHEe YMeHb-
1aercA, 4TO M NPUBOAUT K JIHHeapi-
3aumin  mKaasl BOJAbTMeTpa. CTeneHu
MUHeapU3aunIl onpefeldeTcA B Tep-
Byl ouepeib koadduunentom ycnae-
HNA Kackazga. [lAd yBelIW4eHHA BXOI-
HOI'0 COTMPOTIHBAEHHA BOJABTMCTPA HA
BXOJe BK/UYeH pasBA3bIBAINMNE po-
ancrop AI. Conpotusiesne aTOro pe-
31CTOpa 3aBUCHT OT TOKa NMOJHOrO OT-
KJIOHeHUA naMmeputelibHoro mnpubopa
HII1 v MaKciuMalbHOro HanpAAeHHH,
KOTOPOE AONAICH HWAMCPATL ROJIBTMCTD.

[} BOMIbTMETPE MOAKHO OPUMEHNTh -
00l BHICOKOYACTOTHRI WJH BH3KOYAC-
TOTHRI TPAHBHCTOP C KO3QpULLICHTOM
nepega4un Toxka ge menee 80— 100 u MuK-
poamnepmerp Ha 100 mxa. ITpu sTom
HeJWHCHHOCTh 1IKaldH (33 NHCKIKWYe-

BONLTMETP NMEPEMEHHOTO TOKA C MHEWHOMA LUKANOA

AneM He6OIbIIOr0 BHA9aNBHOrO Y9acT-
Ka) He Gyjer npesumate 3—5% . Huk-
HAA YacTOTHaA [IpaBila BOJLTMETpA
ONpeAcaAeTCH eMKOCTbK) KOHICHCATO-
pos CI n C3, BepxHAA — YacCTOTHRIMN
cpoilcTBamit Tpasaicropa Tl w gnogos
HI—J4, a Tak#ic napasnTHRMIL eM-
KOCTAMIl B peadbHONl KOHCTPYKIIU.
Tlpu NCnoaL30BAHINT BHCOKOYACTOTHBIX
TpansicTopos 1416 nan KT315 n auo-
gop cepunt JI9 (¢ Aw0uiy OyKBeHEBIM
WHICKCOM) BEepPXHAA TpPaHNNA YacTOT-
Horo Ananasona — 1—2 Mey. B atom
caydae JJIA KOPPeKINT HepaBHOMepHO-
CTH J3CTOTHON XapaKTepucTHKI Ieu-
Tena, oflpazoBadHOro peancropom RI n
BXOAHEIM COMPOTHBICHIEM YCILTITeNb-
HOTO KacKajd, napanieilbHO pesncTopy
R1 cnenyeT BKNOUNTL KOHJeHcaTop C2,
eMKOCTh KOTOpPOro noalHpaoT npu Ha-
nakHBaHNN.

Pe:xkum Tpanancropa T1 no mocToAn-
HOMY TOKY YCTAHARINBAIOT MOAGOpOM
pesucropa R2 npn oTKIWYeRAOH uenn
HCJNHEAHOH OoOpaTHON cBA3N. 3aTem
3Ty CHH3L BOCCTAHAB/IIBAIT, Ha BXO[
BOJALTMETPA NOAAIOT LepeMeHHOC Ha-
TIpAKeHIe, COOTBCTCTBYIOUICE BepXHe-
My Oopefiely naMepeHni, u mnogdopom
peancropa RI ycTanaBliiBalT CTPeNRY
npubopa HI[Il ua nociaegHee [elenne
IIKaJ bl

5. CTEMAHOB

PADMO N 5, 1973 r. & B9
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TexHnyeckan KoMmuccusa 3a paﬁomu Hneu KOMWCCHUM

" Anekcei lleynos (UA4H) (B ueHTpe) npoBepseT annapa-

o Typy KomaHas! Openbyprckoin obnactu (RMIT/RX9SN).

Cnesa — Esrenmn Nenkun (UASLAQ), cnpasa — Anek-
canap Crepnukos (RX9SN).

CopeBHOBaHWA 3aKOH4YEHbI. Komanna neH— ¥,
3EHCKOW 0BNacTu onycKaeT aHTeHHY.

MonopéxHas komanpa MockoBckoW obnacTtv npoBOAWT
panuocenasun. Cnesa — Enusasera Meaxuenko (UB3DPI),
cnpaBa — Kcenun Emensanosa (UB3DPE).

Cyasu npoeepsior paboty monoaéxHon komanael Opex-

6yprckon obnactu (RUBT/UBBSDV). Cnesa—nanpaso: 3a-

MecTuTens rnasHoro cyabu Hukonait Monuapos (RA3TT), [ BbiBWUMA WHAOWATHWK, 3 HbIHE — KOHTECT-No-
cnoprcmeH Aptém AptiowkvH (RUBT), cyasu — Anexcei auums RK3T. Otciona Bo BpemMA COpeBHOBaHUA
Neynos (UA4H) u Oimutpuia Usanos (RA3TU). cyaencKan Konnerus KOHTponupyeT acup.
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Ocranocs BpeMeHM: 2
Cratbu, 0630pbl, TECTLI U Apyrne matepuansl

XXypHana 6b1nu 3awmgpoBaHsbl. [1ns pacwmgpoBku
3annartute Bbikyn!

Yepea Hepaeno xXypHan
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