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OT PEOAKTOPA

YBaxkaembln untarens!

Mpowen rop cywecTsoBaHuA cOOpHMKA “BNOKHOT
“PapioamaTopa”, rog CTaHOBNEHWA W  Pa3BUTMA,
MPOBEPKM Ha >KM3HECNOCOOHOCTb W MOUCKa CBOEro
uuTaTenA. JTOT rog, ANA Hallero u3pnaTenbCcTea, fa v anAa
BCeii CTpaHsbl, Obin CIOXKHBIM, AaXXe NePenoMHbIM. Ho Mbl
BBICTOANM, & TENEPb NPOJOMKAEM WATW Brepes BMECTE C
Bamu.

Hoebin 2005 rop @onA BP 6ymetr 6onee
HACbILLEHHbIM, MOTOMY 4TO K OOBABNEHHbIM HAa rof
Temam Mbl nocrapaemcA pobaButb ewe
BOMONHUTENbHbIE  MaTepuansl, €ecnm  NO3BOAUT
obcTaHoBKa 1 He ByoeT pa3BmBaTbCA MHANIALMA.

Mbl cHoBa npurnawlemM Hawux cneunannctos B
PapMOaNeKTPOHUKE, KoTopble o06naparT Heobxopumon
nHdopmaunen,  NPUCOEAMHATBCA K CO3OAHUMI0
matepuanos gnAa BP. OcobeHHo 6ymyT noowpATbCcA
aBTOPCKME pa3paboTku, B KOTOpbIX BymeT npoBOpMTbCA
0630p CXEMOTEXHWYECKUX PELUEHUA OLHOr0 aeTopa.
loHopap 3a ogHy Temy B 06beme 16-20 cTp. Hawero
cbopHuka coctasnAeT 250-300 rpH., YTO HE Tak MHOrO,
KaK B Apyrux TONCTbIX XypHanax, Ho 1 MaTtepuansl HaLm
LEeHHbl He HOBI/I3HOI7|, a CUCTeMaTUYHOCTbHO U3NOXEHUA U
meTopmuyeckon obpaboTkoi cobpaHHOW W3 pasHbIX
WCTOYHMKOB MHCDOPMALMK.

HanomuHaem TakKXxe, 4YTO B pepakunn mnmMeroTcA
HekoTopble M3 HomepoB BP 3a atoT rog. Kro xouet
nogobpatb maTtepuanbl MO HY)XXHOW Teme, MOXeT
3akasaTb  COOTBETCTBYWLWMWA  HOMep  cbopHuka.
CopepxaHue 3a rog npepncTasBneHo Ha cTp.39.

PepakTop Meopruit YnbyeHko



PerynAatopbl Ha MK

lNop perynATopamMu B OaHHOW CTaTbe NOHWMAKOTCA YCTPOWCTBA, NpefHasHa4YeHHbIe
BNA perynnpoBaHnA ntobblX MPOLLECCOB pasnuyHOW (OU3NYECKOW CYLLHOCTM AfA
LOCTWXXEHWA pasnnyHbIX Leneid. K Takum LenAam MOryT OTHOCUTLCA yaepxaHue npolecca
B pamMKax onpefeneHHoW TOYHOCTW PerynvMpoBaHWA WM MNPOXOXAEHWEe onpefeneHHon
nporpaMmMmbl, MAW OXUOAHWe OMNpeaeneHHOn KomaHgobl 1 cpabaTbiBaHue npu ee
MOCTYMIEHNW, UIN YCTAaHOBKM napameTpa B Nnpepenax 3afaHHoro kopugopa 3HayeHun u
T.n. B KauvecTBe npumepa npuBedeM CXEMY MCMOSIb30BAHMA MUKPOKOHTpOMJiepa
MSP430F11xx.

Ha puc.1 nokasaHa cxema perynatopa 060p0TOB NEKTPUUECKON APENN, B KOTOPOM
ncnonb3oBaH MuKpokoHTposnep MSP430x111x. BnonHe BO3MOXHO NPUMEHEHME
MUKpokoHTponnepa MSP430F1121, HE06X0OMMO TOSIbKO CHWU3UTb HaMpAXEHWe NuTaHuA
MMWKPOKOHTponnepa go 3,6 B.

230V AC TEST _a'NLD
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Anroputm pabotbl nporpammbl npoct. o Bxogy P1.3 MukpokoHTponnep
onpepenAeT MOMEHT nepexopa cuHycoupbl uepe3 "0", ucnonb3yA peructp
cnexxeHuna/cpasHeHnA. KomnoneHTol R8, R9 m C5 wcnonb3yorca onAa peanusauum
TokoBoro ALIM. Mporpamma, mMaHunynupyA 3apAnoM M paspAagoM koHgexcartopa C5 ¢
MOMOLLbIO BbIBOJOB MUKPOKOHTponnepa P2.0, P2.1, P1.0 n pesuctopos R8 u R9,
ONpeRenAeT NonoXKeHne asuxka peamctopa R8. 310 u ecTb MHopmMaLma 0 HeobXoaMMOiA
YyacToTe BpaLleHua apuratena apenuv B AaHHblii MOMeHT. MeA nHdopmauuto o nepexoae
NEePEMEHHOr0 HanpaxeHuAa uepe3 "0", a Takke MHGOPMaUMIO O MO3ULMW ABMXKKA
noteHunomeTpa R8, coBcem MpPOCTO paccyutaTtb MOMEHT BKIIKOYEHMA TupucTopa T1
(BbIBOL MUKpPOKOHTPONNepa P2.4) npu yactote cetn 50 . OnA reHepaumn 3apepxku Ha
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PerynAatopbl Ha MK

BKJTHOYEHWA TUPUCTOPA MCNONb3yeTCA MOAyIb kKoHTponsiepa Timer_B (Bbix. P1.3).
Kparkue TeXHU4ECKUNE XapaKTeEpUCTUKU MUKPOKOHTposiepa MSP430F11xx:

HanpAxeHwne nutaHuA 1,8003,6B
MoTpebnenne npu Vec=2,2 B

Ha yacToTe 32 k' 1,2 MKA

Ha yacToTte 1 MI'y 160 MKA

B "crALem" pexume 0,8 MKA
Bbixop, 13 "cnAwero” pexuma 6 MKC

RISC apxutekTtypa 16-paspAgHan
BpemA BbINONHEHWA MHCTPYKLMK 125 He

CeMelicTBO COCTOUT U3 CRedyLLMX MUKPOKOHTPOSIEPOB:
- MSP430F110: 1KB + 128B Flash-namaTb nporpamm, 128B namATb AaHHbIX;
- MSP430F112: 4KB + 256B Flash-namATb nporpamm, 256B namATb AaHHbIX;
- MSP430F1101: 1KB + 128B Flash-namaAtb nporpamm, 128B namATb AaHHbIX;
- MSP430F1121: 4KB + 256B Flash-namAatb nporpamm, 256B namATb faHHbIX.

Ha puc.2a n 26 nokasaHo Ha3Ha4yeHWe BbIBOLOB MWKPOKOHTPOMNIEPOB CEMENCTBA
MSP430F11xx ¢ Flash-namATteto. Kpuctann MWKPOKOHTpoNaepa pasmeLleH B
naacTMaccoBoM kopryce (20 BbiBOAOB) C LaroM BbiBogos 1,27 MM (SOWB) unm 0,625 Mmm
(TSSOP), TMN MOHTaXHOrO UcnosnHexuA - SMD.

Testvep | 10 20 [T P1.7/TA2TDO/TD) TEST C| 10 20 [0 P1.7/TA2/TDO/TD
vee | 2 19 T3 P1.6/TA1/TOI vee 0| 2 19 13 P1.6/TA1/TOI
P2.5Ryse CT| 3 18 [T P1.5/TAOMTMS P2.5/Ros. CT] | 3 18 3 P1.5ITAQITMS
vss | ¢ 17 FT3 P1.4/SMCLKITCK Vgs CT]| 4 17 T P1.4ISMCLK/TCK
XoutTCLK CT| 5 16 FT P1.3TA2 xoUt | s 16 [ P1.3TA2
— Xin | 6 15 [ P1.2/TA1 XIN | 6 15 13 P1.2ITA1
RSTNMI ]| 7 14 T3 P1.4TAO RSTNMI | 7 14 O P1.9/TAO
P2.0/ACLK (]| 8 13 [T P1.O/TACLK P2.0/ACLK . | & 13 |FO P1.0/TACLK
P2 1/INCLK | 3 12 1 P2A/TA2 P2.1INCLK T | 9 12 [F P2.4ICA1ITA2
P2.2/TA0 ]| 10 11 o P2.3TAl P2.21CAQUTITAO T | 10 11 [ P2.3ICAOITA1

a) MukpokoHTponnep MSP430F11x

Puc.2

6) MukpokotTposnep MSP430F11xx

PerynaTop ckopoctu Ha MK npepnioxun B. MNy3puH. 3TOT perynATop npegHasHaveH

LA NPUMEHEHWA Ha HebonblUMX 3NEKTPOneTax, rae B KavyecTBe XOLOBOro ABuratend
ucnonb3dyetcA Speed400 wnu ppyroit aHanoruyHblid 3nekTpomotop. [OnA ypobetea
yrpaBneHnA KpUBaA PErynupoBaHMA CKOPOCTM MMEET DOPMY 3KCMOHEHThbI. PerynATop
TaKxe cHabxeH TopMo3oM AnA BbICTPOA OCTAHOBKM nponesnepa.

Cxema yctponcTtea (puc.3) cosgaHa Ha ocHoBe MukpokoHTponnepa PIC12C509
Gupmbl Mircochip n paccuntaHa Ha paboty ¢ 6arapeeit us 7-8 6aHok. [Mpw paspAage
6aTtapei pBuratenb OTKIYAETCA, COXPaHAA NpW 3TOM (PYHKLMOHANBHOCTL annapartypbl
ynpasnieHuA.

B otnnume OT TeX PerynAtopoB CKOPOCTW, KOTOPble MOCTPOEHbI MO aHanoroBoi
CXeme, 3[eCb eCTb AOMNOMHUTENbHAA 3aLMTa OT ClyYyanHbIX BKNHOYeHUA. [axe ecnv npu
BKJIOYEHUM NUTaHMA Mogenu Bbl 3abygete ybpath ras, Motop He 3apaboTaet. PerynAtop
MO3BOSIMT BKJIOUUTb ABUraTesNb TOMBKO MOCAEe TOro, Kak ras b yépaH o MUHUMYMA.

3a ocHoBy 9TOro MpoekTa aBTOpoM Obina B3ATa cxema, paspabotaHHaA Maiknom

BrnokHoT “Pagioamartopa” Ne 12 5’



Perynatopbl Ha MK

Ji J2
Pwri Pur2

] {r]
. o :;k Power Switch Battery 4
T c2 T 22.0x10v

0.1 a1 4
VW KT3107 __D
R2 Motor +
4.7%
u2 ul a2
LM93IT-5.0 IRFOZ34N
Ulin  our)? ] oo 5
2 >4 6P5/0SCU/CLKIN _El
2 s L (R 31 GPasosc2 8 Motor -
= 4.7% 04
g C4 cs 4 6P3MmCLRAPP  GP2DCLK |2 IRL2203N
47.0x10v 0.1
Re
. 5
e PIC12C508 33
cs
0.1 Battery -
Puc.3 7 s =

Puise Servo+ Servo -

HoptoHom (http://home.hiwaay.net). ABTOp COBETYET MOCETUTb €ro CTPaHWUYKY, E€CIu
xoTute nogpobHo pasobpaTbeA, kak paboTaltoT Takue perynAtopbl. B nporpamme,
HanucaHHon Maiknom, 6bina ponywieHa owwnbka, KOTopaA Bbi3biBana CKauoK CKOPOCTM
BOMM3M TOUKM MakcuManbHblXx 060pOTOB potopa. B paHHOM BapuaHTe aTta owubka
ucnpasneHa.

CeeTtogmonbl MHAMKaLumM pexxmumoB paboTbl, KOTOPbIE eCTb Ha cxeme Maikna, 6binu
ybpaHbl aBTOPOM 3a HEHAaRO6HOCTbHO.

BHeluHuin BUp, perynATopa nokasaH Ha puc.4, B, MOHTaXXHOW nnatel - HA puc.5.
JokymeHTaumto ¢ 1O MOXHO moAyuuTb Ha  canTte

http://www.rcdesign.ru.

. " A anER

Puc.4

PerynAtop ckopoctu c pesepcom npepnoxun A. [artpaukuin. 3aHumanAch
pagMoMOpenu3MoM, OH 3HaeT, 4TO )KenaHue npuobwuTbCA K  CcoobLLecTBY
papuomMopenucToB TpebyeT 3HauYMTENbHbIX (PUHAHCOBLIX 3aTpaT, 0COOEHHO Ha HaYanbHOM
atane. CamogenbHbI PerynaTop CKOPOCTU - 9TO Kak pa3 TO YCTPOWCTBO, HA KOTOPOM
MO>XHO HEMHOIO COKOHOMWTb.

L’I BrnokHoT “Pagioamartopa” Ne 12



PerynAatopbl Ha MK
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B NHTepHeTe HaLochb
HeKoTopoe Konu4yecteo cxeM. K
COXXaNeHuto, perynatopbl c
peBepcoM, KOTOpble nonaganuch
aBTopPY, He MOAXOAMAU, T.K. Ka3anucb
CNOXHbIMW, WAXM HE Ha TOM
KOHTpOnfiepe, WM  peHer 3a
npoLumeky Tpebosanu, unu onucaHue
paxe He Ha aHrnuiuckoM. He
n3obpeTan Benocunen, asTop B3An 3a
OCHOBY CXeMy HepeBepCUBHOM0
perynatopa W3 >KypHana AnA
papmomopenuctos RC Design. OH ee
popaborasn, nonpasun nporpaMmMmy u
nofyuyun perynAatop ¢ obpartHbIM
X0fOM. Hwvkakue HOBble fAetanu He
“Cnonb3oBanuCb, Tak 4TO BOMPOC
BOCTYMHOCTA, CYAA MO BCEMY, He
LOMKEH BO3HWUKHYTb. Becb koMnnekTt
obowenca npumepHo B $8, nnioc
AeHb paboTbl C NaAILHUKOM.

XapakTepucTuku  ycTpoincTea
(puc.6):

- yacToTa ynpasnatwowero LWKMa
3 klu;

- BHyTpeHHee conpoTuanexue 0,1 Om;
- HanpAXxeHue nutanuA 4,8...7,2 B;

- pasmep nnatbl 50x25 MM.

OTHOCUTENBHO BbICOKOE
BHYTPEHHEE COMpPOTUBNIEHME
obycnosneHo NpoCTOTON

KOHCTPYKLMKW, KOTOpaA paccunTaHa
Ha paboty B HPI RS4 micro co
CTaHOapTHbIM MOTOPOM. Ha yeTbipex
psuratenAax GP2200 TpaH3ucTopel
ropayve, HO pepxar. Mopenb
kataetcA Bce 40 MuHyT 6e3 npobnem.

Ecnu Bbl 3axotute
ucnonb3osaTb perynAtop ¢ 6onee
MOLLHbIMW ~ MOTOpamu, TO ANA
yBenmyeHna paboumx TOKOB MOXHO
coenatb cnefyroLlee:

BrnokHoT “Pagioamartopa” Ne 12
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Perynatopbl Ha MK

- B NNEPBYI0 o4epenb, 3amMeHnTb TpaHaucTopbl IRFI9Z34 TpaHanctopamm IRF4905 (x0TA OHK
LLOpOXe);

- YCTAHOBWTb TPAH3UCTOPbI HA PagMaTop;

- NOCTaBUTb HECKOJIbKO TPAH3UCTOPOB NapanfienbHo.

[nA ynpoLLeHnA KOHCTPYKLMM B NMPOLUMBKE yOaNeHa npoueaypa, 3awmiiarowan ot
Cny4anHbIX BKIOUYEHUA 13-3a HEBONbLIOro HTEpBana “xonocToro xopa”. B npuHumne ee
MOXHO BEpHYTb, MCKMOUYMB KOMaHpy «goto aap» B TekcTe nporpammbl. Takxe
OTCYTCTBYET PEXMM TOPMO3a, BMECTO HEF0 UCMONb3YeTCA 3aQHUN XOp,

BHeLHu BUO perynATopa nokasaH Ha puc.7.

Mporpamma perynAtTopa paccuutaHa mnog,
MukpokoHTponnep PIC 12F675 unu PIC 12F629. 310
no3BonAET  NpuM  HeobXoOMMOCTM  MEHATb
XapakTepUCTKN MPOLUMBKK. B npuHUMNE, MOXHO
ncnonb3osatb 1 PIC 12C509.

Mpexxpe vemM npowmBaTb MWUKPOKOHTPOSIEP
Heob6XxoOMMO cuMTaTb MOMPABOYHYHD KOHCTAHTY.
Ecnu  npu  nopknwyeHwn  perynAtopa B
HEWTPanbHOM  MOSIOKEHWM  Kypka ABuratenb
BpaLaeTcA Bnepen, TO HeobxooWmo YBENUYMTb

Puc.7 3HayeHne nonpasku, M HaobopoT. [locne 3Ttoro
NPOLUNTb KOHTPOMJIEP C HOBbIM NapaMeTpoM.

[nA HacTpoWku YNpaBRALWENA XapakTepUCTUKU perynAtopa (3aBMCUMOCTU
MOLLLHOCTM OT MONOXEHWUA KypKa nepeparyvka) coenaHa Hebonbana ytunuta. B paHHom
BEPCUM OHA MOXET uuTatb dain *.inc n otobpakatb ero B Buae rpadoukos. Nepshbii
rpacuk — 3aBMCMMOCTb Pa3MEpPHOCTH OT KONMYeCcTBa OTCYETOB, BTOPOW — 3aBUCUMOCTb
MOLLLHOCTM OT AJIMTENbHOCTU YNPaBAAOLWEro UMMynbea.

OokymeHnTaumto ¢ MO MOXHO nonyunTb Ha caiite http://www.rcdesign.ru.

CeHCOpHBbIA  31EKTPOHHBLIA PEFYAATOP FPOMKOCTW C NaMATbIO Af1A aKTUBHbIX
aKyCTMYECKMX CUCTEM KOMMboTepa, copepxawmii dyHkuum MUTE n "RSI Break",
paspabotan A. MNpoTononos 13 r. MockBbl (www.protopopov.da.ru).

YCTPOMCTBO MNpefHa3HayYeHO Af1A YCTAHOBKM B aKTUBHbLIE aKyCTUYECKWE CUCTEMBI
(AAC) komnbtotepa. OHO 3amelwiaeT co60OM COBOEHHbLIA MNEPEMEHHbLI PEe3nCTop
PErynMpoOBKA YPOBHA FPOMKOCTU W MO3BOMAET MOSYYATb AOMOSHUTENbHBIE (PYHKLAM W
BbICOKYI0 HapeXHOCTb B paboTe. Bcem M3BECTHO, YTO NEpPemMEHHbIN Pe3nCTop, Mpu
NOCTOAHHOM aKTWBHOM MOb30BaHWK UM, BbIBEPXXMBAET He 6onee Yem 1-2 rona, a 3atem
HauYNHAKOTCA HENPUATHOCTW, BbI3BAHHbIE CTAPEHWEM PE3UCTUBHOTO CNOA WM U3HOCOM
TPYLLMXCA YacTe.

Mpepnaraemoe BalemMy BHUMaHWIO YCTPOICTBO (PMC.8) NOMHOCTLIO YCTPaHAET BCe
HepocTaTkn. Ero MOXHO MCnonb3oBaTh Kak Npu PEMOHTE, TaK U AJ1A YCTAHOBKW B HOBbIE
AAC nepep, npopaxken.

YCTPONCTBO UMEEeT crnepyroLime OyHKUUK:

1. CeHcopHoe ynpaeneHve. Bce ynpasneHvwe npousBoguTCA C MOMOLLLH OFHOM0

5 BrnokHoT “Pagioamartopa” Ne 12



PerynAatopbl Ha MK

ceHcopa. Kaxpoe kacaHwe CONpoBOXAAETCA NOATBEPKOAIOLLMM 3BYKOBLIM CUFHASIOM.
CeHcop pearvpyeT Ha W3MEHeHMe eMKOCTW, a YefioBEK, MOAHOCA Manel, K CEeHcopy,
NPOVW3BOAUT ee yBenuyeHue. B pesynbtate CTaHOBUTCA BO3MOXHBIM ONPEnenAaTb He
TONbKO KacaHwe K CeHCOpY, HO 1 HaxoXAeHue nanbua B HECKONbKUX MUAAUMETpax oT
Hero.

MporpaMMHO peanu3oBaHa 3aliuWTa OT MOMEX U ApOoXaHuA nanbua. B kavectse
CEeHCcopa MCNONb3yeTCA METaNNIMYeCcKan CeTouka, MPUKPbIBAKOWAA AUHAMMUYECKYHO
ronosky. OHa ycTaHoBfIEHA Ha nogdasnAtoLLEeM KonmyecTse Tunos AAC. B atom cnydae npu
YCTaHOBKe 3TOr0 YCTPOWCTBA HE MPOWUCXOANT HUKAKOro M3MeHeHWA BHelwHero Buaa AAC.
Ecnu AAC He UMEeIOT Takom CETKMU, MOXHO PacrosioXunTb CEHCOP (METaIMYECKUIA KPYXKOK
LMaMETPOM MPUMEPHO 25 MM) nopg BEPXHER CTOPOHOW Kopryca  KOJSIOHKMU.
YyBCTBUTENBbHOCTL CrelyeT HECKONbKO YBENUYUTb W3MEHEHWEM COMpPOTUBAEHUA
pesucTopa R3. MOXHO NPUMEHUTL U ApYyrue BapuaHTbl CEHCOPOB.

2. YBenunyeHme n yMeHbLUEHWE YPOBHA MPOMKOCTY CO 3BYKOBbIM KOHTPOSIEM. B aTux
peXxvnmax NpoUCXOQWT BbIBOL MESIOAUYHOrO CUrHana, U3MEHAKLLLErocA No rpoMKOCTU B
COOTBETCTBUW C YCTaHaBMMBaeMbIM YPOBHEM. TO €CTb YCTAHOBUTb HYXXHbIA YpOBEHb
FPOMKOCTU Bbl MOXETe faxe npu OTCYTCTBMW 3BYKOBOrO CWUrHana oT ayauokapTbl
KOMMblOTEpPA. YCTPOWCTBO MO3BOSIAET MNOMyYnTb 46 CTyneHeid YpPOBHA TPOMKOCTU OT
MWHWMAJTbHOr0 A0 MakCMManbHOrO 3HAYEHUA.

3. Pexkum MUTE no3BoniAeT MrHOBEHHO y6aBUTb YPOBEHb FPOMKOCTW A0 MUHUMYMA
C BO3MOXHOCTbIO MOCNeayHoLLEro BO3BpaTa K YCTaHOBIEHHOMY paHee ypoBHIO. OueHb
yoobeH, korga B pasrap wrpbl BOPYr 3a3BOHW TeneoH M HeobXOOMMO OTBETUTbL Ha
3BOHOK.

4. Pexxum "RSI Break". "CvHApOM 4acTo MOBTOPAMOLLMXCA Harpy3ok" (repetitive
stress injury, RSI) Bo3HMKaeT B pe3yfibTate MHOrOLHEBHOrO CMAEHWA 38 KOMMNbHOTEPOM,
Korga Bbl Yacamu BCMAaTpUBAETECh B 9KpaH, He BbIMyCKaA M3 pyK “Mbillb” 1 paxe
3abbiBaA noobepatb. ObLiee HepomoraHwe, xryyaa 60nb U CKOBAHHOCTb B pyKax wiau
KWCTAX; HanpaxeHue M 60nb B MbILLAX CMKUHLI UK LIEW; HapyLIeHHaA KoopAvHaumA
OBVXEHUIA — nto6ON U3 3TUX CUMMTOMOB CBUAETENLCTBYET O TOM, YTO Bbl YK€ HaXKuniu
cebe Hepyr, KoTopbli HasbiBaeTcA RSI. EQnHCTBEHHBIN cnocob nonHocTeio n3bexxarte RSI
- 370 BOO6LLE OTKa3aTbCA OT paboThbl 32 KOMMbLIOTEPOM. Bnpoyem, CyLecTByOT NPUEMBI,
MO3BONAOLLME YMEHbLIUTL CTeneHb pucka. OnucbiBaeMoe YCTPOWCTBO MO3BONAET
ucnonb3oBaTtb pexxkum "RSI Break" n opraHusoBaTb Hebonbluve nepepobiBbl B pabote,
3anosiHAeMble TMMHACTUKOA WnuM [pyroid oU3NYeckoi Harpyskom, CBA3AHHOW C
pa3Ho06pasHbIMU ABMKEHUAMU. ITO NO3BOSIAET N3bexxatb 3abonesaHuA. [pu BKIOYEHUM
3TOr0 pexuma HavMHaeTcA oTcyeT BpemeHu. Mo ucteyeHwn 50 MWH BbIAAETCA
NMPEPbIBUCTLIV 3BYKOBOW CUIHAs, HANOMUHAKOLWLMIA 0 He06X0aAMMOCTM npepBaTh paboTty Ha
KomnbtoTepe. 3ateM uyepe3 10 MMH pa3pacTCA MENOAMYHBLIA 3BYKOBOW CUrHan,
paspeLuaroLwuii NpucTynnuTb K pabote. LiMkn noBTOpAETCA L0 BbiKIHOUYeHUA pexxuma "RSI
Break". Oba aTux curHana uMeroT oAnMTenbHOCTb 20 ¢, HO MOryT BbITb NPepBaHbl OBHUM
KacaHueMm K ceHcopy. Pexxum "RSI Break" npu 3ToM 0CTaHETCA BKAOYEHHBIM.

5. 3anoMuHaHWe yCTaHOBJIEHHOIO YPOBHA MPOMKOCTU M paspeLueHua pexxuma "RSI
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Break" npu BblKnYeHUM nuTaHuA. Tpu BKNOYEHWM NuUTaHWA OyaeT BOCCTAHOBNEH
MCNOMb30BaHHbLIA paHee ypoBeHb FPOMKOCTW. Ecnu paHee Obin BKiOYeH pexxkum "RSI
Break", To Oyner BblijaH MENOOWYHbIA 3BYKOBOW CWUrHAN OAUTENbHOCTbO 2 C,
CBUOETENbCTBYIOLMIA O Havane otcyeta paboyero BpemeHu. BknoueHne pexuma MUTE
HE 3anOMWHAETCA NPU BbIKITKOYEHUN NMUTAHWA.

6. lpoBepka YCTAHOBMIEHHOIO YPOBHA FPOMKOCTM NPW OTCYTCTBMKM 3BYKOBOMO
curHana ot komnbtoTepa. B noboe BpeMA, KOCHYBLUWUCH OAMH Pa3 CEHCOpa, Bbl YCbILIMTE
MENOAMYHBIA 3BYKOBOW CWrHan AJNTENbHOCTBIO 1 € C YPOBHEM TPOMKOCTM,
COOTBETCTBYHOLLM YCTAHOBSIEHHOMY.

YnpaBseHune yCTPOACTBOM

1. OpHO KacaHue ¥ OTMyCKaHue - NpoBepKa YCTAHOBAEHHOrO YPOBHA FPOMKOCTM
BOCMPOU3BEAEHNEM MENOAUYHOMO 3BYKOBOrO CUrHana wunu oTkioueHne pexuma MUTE
(BO3BpAT K MPEeXXHEMY YPOBHIO FPOMKOCTM), ecrin OH 6bin BKNtOYEH. B nocnepHem cnyyae
HE BbILAETCA MENOOMYHbLIA 3BYKOBOW CUrHan AJIA MPOBEPKW YCTAHOBMIEHHOrO YPOBHA
rPOMKOCTH.

2. OgHO KacaHue W ygep)xaHwe - NNaBHOE YMEHbLUEHWE TPOMKOCTU 3ByKa C
BOCMPOM3BEAEHNEM  MEJIOAMYHOrO  3BYKOBOrO  CUrHana, COOTBETCTBYHOLLENO

Rl 47x
Be—a—{=1—>A
R2 47x
B'< =)—>4'
YD1 KHS214 PIC16F844
R3 s {-=22014Ra2 | PIC | Ral H8rs
160x +—="02-R43 RA0 178 CTAL 4MH
03 RA4 0SC1 H16 z
IRE;* 04 MCLR 0sC2 15 1 ||]H
)'4
gy LOS{VSS VDD 14— .
4 59— 06 RBO RB? -13 Lo 221’1‘:2'
Sl ¢+—{—~1—074RBIl RBS |-F12 =]
+—=208-{RB2 RBS 1184
AN — 4 — N\
| R11 R11' c3 L VD2 +£
4700 KCI394
R13 10x | vT1 KT381E x16V

R5,R5'-240 R9,R9'-3,9x
R8,R6'-510 RIO,R10'-8,2x
R7,R?-1x  RI11,R11'-300x
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ycTaHaBnMBaeMoMy YPOBHIO. 10 JOCTUXKEHUM MUHUMANBHOIO YPoBHA ByAeT BblinaBaTtbCA
NPEepbLIBUCTLIA OAHOTOHASbHBIA CUrHan.

3. [1Ba KacaHuA u OTryckaHue - BkroUeHne pexuma MUTE (6bicTpoe ymeHblueHune
rPOMKOCTU A0 MUHUMYMA).

4. [Ba KacaHuA W ygepxaHwe - MNIaBHOE YBESIMYEHWE TPOMKOCTU 3ByKa C
BOCNPOWU3BEAEHNEM  MENOAMYHOrO  3BYKOBOIO  CUrHana, COOTBETCTBYHOLLENO
yCTaHaBAMBaeMOMY YPOBHHO. 10 LOCTMXKEHWN MaKCUManbHOMO YPOBHA ByaeT BblinaBaTbCA
NPEPLIBUCTLIA OLHOTOHANbHbIA CUrHAT.

5. Tpy KacaHWA 1 OTMyCKaHWe - BKIKOUYEHWE Ui BbiKNioUeHne pexxknma "RSI Break".
BkntoueHWo pexxuma COOTBETCTBYET MESIOAUYHBIA 3BYKOBOW CWUrHan MocCne KacaHwii, a
BbIK/IKOYEHMIO — MPEPLIBUACTLIA OOQHOTOHAMNbHBIA CUrHan. NOBTOPHbIE KacaHWA LOMKHbI
NPOMCX0AMTb C MHTepBanom spemMexmn He 6onee 0,75 c.

YCTPOWCTBO BbINOAHEHO HA MUKpoKoHTponnepe PIC16F84A-04 (PIC16LF84A), Ho
MoryT 6bITb MCNONb30BaHbI 1 apyrue Tunbl PIC ¢ BHyTpeHHen EEPROM namATbiO AaHHbIX.
KoHTponnep PIC copepXuT nonesble TPAH3UCTOPbI B BbIXOLHbLIX Kackagax NnopToB, YTO
NMo3BONAET CO3AaTb pesncTusHbii LIAM gnA pabotbl ¢ nepeMeHHbIM TOKOM 3BYKOBOW
YacTOTbl, UMEIOLLIUM Kak NMONOXUTENbHbIE, TaK U OTpULATENbHBIE MOMYBOMHLI CUrHana. Ha
anemeHtax R13-R15, VT1 cobpaHa cxema 3anycka KOHTponnepa, PEeKOMEHLOBaHHaA
Microchip anAa KoHTponnepos, He wumerowmx dyHkuum "Brown-out Reset'. Ona
obecneunBaeT HapeXHbl 3amnyck KOHTposnepa B NobbIX yCnoBuAX M BbipaboTKy
HeobxoguMmoro curHana Reset npu NOHWKEHUW HanpAXeHUA nuTaHuA. JTO rapaHTupyet
otcytctBue cboes B paborte. Ha pesuctopax R5, R5'...R10, R10' BbinonHeHbl Aga
wecTtnpaspAgHblx LIAM, ocyLLecTBAAOWMUX W3MEHEHWE YPOBHA FPOMKOCTM 3BYKa,
nopgasaemMoro Ha Bxop AAC. Ux HoMuHanbl BbiGpaHbl MCXOAA M3 AOMYCTUMOW TOYHOCTM
OTKNOHEHWA OT pacyeTHoro pAaga: 250 Om, 500 Om, 1 kKOm, 2 kOm, 4 KOm, 8 KOM. To ecTb
MOXHO MPUMEHUTb HECKONbKO [pYyre HOMWHAMbI, YeM Te, YTO YKa3aHbl Ha CXeme, HO
MakcumanbHo 6anM3kue K ykazaHHOMY pAdy COMpOTMBAEHMIA. [pu HEOBXOAMMOCTY MOXHO
ToyHee nopobpatb COOTBETCTBME YPOBHEW 3BYKa OT KOHTpOMnepa W OT ayauoKapTbl
OQHOBPEMEHHbIM  M3MEHeHWeM conpotueneHna R11, R11'. Yeenuuenue wux
COMPOTUBIIEHNA NPUBOAMT K YMEHBLLUEHWIO YPOBHA 3ByKa OT KOHTpomnepa. Bnpouewm,
po6UTLCA XenaeMoro COOTBETCTBUMA MOXHO W "perynAtopom rpomkocti" B Windows.
Peanctopom R3 MOXHO perynmpoBaTtb YyBCTBUTESIbHOCTb CEHcopa. 1A ceHcopa B Buae
OKpaLleHHON meTannuyeckon cetkm Ha AAC ero COMpOTMBAEHWE OOMKHO ObiTb, Kak
ykasaHo Ha cxeme, 160 kOm. [nA ceHcopa B BUAE METANINYECKOW NAACTUHbI,
PacnonoXXeHHO Ha BHYTPEHHE NOBEPXHOCTY Kopnyca, cnegyeTt NoCTaBUTb MakCUMasbHO
BO3MOXHOe conpotusneHne R3 - 390 kOM. [1nA OTKpbITOro CeHcopa, pacCUnTaHHOro Ha
HEMOCPEACTBEHHOE KacaHue mnanbLUeM K €ero MeTanfnyeckoi MOBEPXHOCTH,
conpotusneHne R3 MoXHO yMeHbLwuTb Ao 100 KOM.

Pesuctop R12 MIJIT-0,25, octanbHble - MJIT-0,125. C uenbld MUHUMM3ALNM
YCTPOCTBA MOXHO MPUMEHUTb KOMMOHEHThI MpefHasHayYeHHble AfIA NOBEPXHOCTHOrO
MOHTaXa.

Ha puc.9 gnAa npumepa nokasaHa BxopgHaA 4actb cxembl AAC MS-691. Bce
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3IEMEHTBI, HAXOAALLMECA MEXaY
Toukamu A-B u A'-B', ynanatotcs,
M YCTPOWCTBO MNOOKMHOYAETCA K
yKasaHHbIM TOYKam B
COOTBETCTBUU c
NPUHLMINANbLHON CXeMO.
BXOX  OfpatuTe  BHUMaAHWE,  4TO

ynanexue COBOEHHOro

NMepemMeHHoro pesuctopa U3

CXeMbl  BbIMOSIHAETCA  NULb
KOpPEKLMe pasBoakn nevatHom nnatbl, YTobbl He HapywaTb BHewHun Bug AAC. Bee
COeAMHUTENbHbIE MPOBOAHUKN JOMKHbI 6bITb, N0 BO3MOXHOCTU, MUHUMASBHOW ASIHBI W
He cnuwkoM ToHkuMK. OcobeHHo 3To KacaeTcA obliero nposoaa. Mposopg OT pesucTopa
R4 npunamsaetca K MeTannuyeckoii cetke AAC C BHYTPEHHEN CTOPOHBI.

Hanpaxenue nutanua (+8V) 6epetcAa ot AAC nocne Boikntovatena POWER (¢
MUKPOCXEMbI YCUNUTENA) C TEM, YTOObLI NPU BLIKITKOYEHUN MUTAHUA 3TUM BbIKKOYaTENEM
YCTPOMCTBO OKa3anocb 6bl ToXe OTKMHYeHHbIM. Ecnu HanpaxeHve nutaHua sawux AAC
3HAUUTENbHO OTIMYAETCA OT YKa3aHHOro, CReayeT M3MEeHUTL HoMUHan peauctopa R12.

BonblwuHcTBo AAC He copepXut cTabunusaTopa NWUTAKOLWEro HAaNPAXEHWA W
YCTAHOBJIEHHAA €MKOCTb (PUNbTPYHOLWEro KoHaeHcatopa B 6noke nutanuA (06bl4HO
2200 Mk®), Kak npaBufio, CAMLIKOM Mana. 3TO NPUBOAMT K CHUKEHWHO TPOMKOCTU U
NCKaXXEHMIO 3ByKA MPW BOCMPOWU3BEAEHUN HU3KUX YaCTOT, @ TaKXKe K YBESIMYEHHOMY
YPOBHIO (hOHa NEPEMEHHOr0 TOKA. EMKOCTb 3TOro KOHAEHcaTopa XenaTenbHo NOAHATb A0
10000 MKk® pgnAa ynydweHua kayectsa pabotbl AAC. [anbHeWwero CHXeHuAa doHa
NEPEMEHHOrO TOKa U UCKXKEHWIA 3ByKa MOXXHO [06WTbCA 6onee rpaMoTHON PasBoLKOM
obLLLero NPoOBOAHMKA HA NEYATHO nnaTte TONCTbIM MeAHbIM NPOBOAOM.

Yacto Hepoporue crepeodoHnyeckne AAC 0OKasbliBalOTCA HECMNOCOOHbIMM
npMemnemMo BOCMPOM3BOAMTL HWU3KWE 3BYKOBbIE YacTOThl, M WX 3ByYaHWe OKa3biBaeTcA
C/INLLKOM PE3KUM, 3BEHALLUM W pasgpakarolmm cryx. BoipoBHATL ypoBeHb AYX 1 Tem
camblM "nopHATL 6ackl”, caenas 3ByYaHue ropaspo
bonee NpUATHBIM Ha CnyX, NO3BONAET 3ameHa B(B"
kaxporo m3 pesuctopoB R1 u R2 npoctbim T-
o6pasHbiM RC-unbTPOM HUXKHUX YacTOT MEPBOro
nopAgka, npuUHUWNWanNbHAA CXemMa  KOTOpOro
npegcTasneHa Ha puc.10.

[1Ba MUKPOKOHTPONSIEPHbIX PErYNATOPa MOLLHOCTY npeanoxun J1. Puguko Ha cante
http://cxem.net. [OnA ynpaBneHuA WHEPUMOHHOW HArpyskoi 4acTo MNPUMEHAITCA
TUPUCTOPHbIE PEryNATOPbI MOLLHOCTW, paboTatoLime No MPUHLMAY Nogayn Ha Harpysky
HECKONIbKUX MNONMyNepuMopoB CETEBOrO HANPAXEHWA C MNOCNemyloLlen nayson.
MpenmywecTBOM Takux PerynATopoB ABAAETCA TO, YTO MOMEHTbl KOMMYyTaLum
TUPUCTOPOB COBMAAAOT C MOMEHTaMW Nepexofa CETEBOr0 HamnpmXeHWA Yepes Hofb,
NO3TOMY YPOBEHb PAAMONOMEX PE3KO CHUXXEH. Kpome TOro, Takoi perynATtop, B 0Tanyme

EXOR

xIAIl  Puc.10
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OT perynAaTopa C (asoBblM YNPaBfEHUEM, He COQEPXMUT aHanoroBblX MOPOroBbIX
3MIEMEHTOB, YTO YBENMUMBAET CTAOUNbHOCTL PaboThl M YNPOLLAET HACTPOMKY. [MOCKONbKY
KOMMYTaLMA HarpysKn NPOMCXOAUT TOSIbKO B MOMEHTbI NEPeXofa CETEBOro HanpAXeHuA
yepes HOMb, MUHUManNbHAA NOPLWA 3HEPruK, NOCTYNAKoLLLAA B HArPY3Ky, paBHa 3Hepruv,
notpebnAemMon Harpy3koW 3a OpuH nonynepuof. odToMy ANfA yMeHbLUeHMA Lwara
PEerysMpoBKM MOLLHOCTU NPUXOOWTCA YAJMHATL MOBTOPAIOLLYIOCA MOCNEA0BaTeSIbHOCTb
nonynepuogos. Hanpumep, 4ytobel nonyuutb war B 10%, Heobxoguma AnvHa
noBTopAtoLWenca nocnegosatensHoctn 10 nonynepuopos. Ha puc.11a nokasaHa
NMOCNefoBaTeNbHOCTL UMMYNLCOB HA YMNPaBAAKOLWEM 9NEKTPOAE TupucTopa AnA
MoLLHOCTM B Harpy3ke 30%. Kak BMAHO, TUPUCTOP OTKPHLIT B TEYEHWE MepBbIX TPex
nosynepuogos, a B TeyeHWe CemMu MNocnemywowmx - 3akpblT. [anee ara
noCrnenoBaTenbHOCTL MOBTOPAETCA. YacTota KOMMyTauuu y Takoro perynATopa anA
nobon MoLHOCTH, MeHbliueir 100%, paBHa 1/10 yacToTbl CnepoBaHuA NOAYNepuopoB.
lopaspo nornyHee 6bino 66l pacnpenenuTb Noynepuoab!, B TEYEHNE KOTOPbIX TMPUCTOP
OTKPbIT, pPaBHOMEPHO MO BCei nocneposatenbHocTu. B obuwem cnyyae 3apavy
paBHOMepHoOro pacnpegenexuna noboro uucna umnynbcoB N B mocrneposaTesibHOCTM
pnmHon M (npu N mMeHbliem unu pasHoM M) pellaet anroputm bpeserxema, KOTOpbIn
06bI4HO UCMONL3YETCA B PACTPOBOI rpadomke AnA NOCTPOEHUA HAKIOHHbLIX OTPE3KOB. JTOT
anroput™M peanu3yeTcA C MOMOLLbIO LLESIOYUCTIEHHON apuMETUKUN, YTO CYLLECTBEHHO
ynpowiaetr ero nporpammuposaHue. Ha
puc.116 nokasaHa nocnefoBaTenbHOCTb ANA

A o o
TOM e mowHocTU B 30%, HO C MPUMEHEHNEM
anroputma bpeseHxema. B nocnepgHem
B cnyyae vacTota KOMMyTauuum B Tpu pasa

BblLLE. Hy)KHO OTMETUTb, YTO BbINrpbIL Honee
3aMeTeH Mpu ManoM Lware perysmpoBKu
112 s|4a|s|e|7|[s]9 |10 MOLLHOCTW. Hanpumep, B cnyyae wara 1%
Puc.11 AnA TOi e mowHocTM B 30%, BbIAIPbILL

coctasuT 30 pas.

OcHoBon perynATopa MoLLHOCTU (puc.12) ABnAeTcA MuKpokoHTponnep U1 Tuna
AT89C2051 dpupmbl ATMEL. [OnA nutaHuA CXembl peryinaTopa WUCMoNib30BaH
ManoMoLLHbIN TpaHcdopmatop T1, 4TO BMECTE C MPUMEHEHMEM ONTOTUPUCTOPOB
obecneunBaeT ranbBaHWYECKY0 Pa3BA3KY OT CETW. JTO AEenaeT yCcTpoucTso bonee
anekTpobesonacHbIM. ELLe 0aHUM None3HbIM CBOMCTBOM PErYNATOPA ABIAETCA TO, YTO OH
MOXeT ObITb MCMNOMb30BaH C Harpyskamu, paccuyuTaHHbiMW Ha pasHoe pabouee
HanpAxeHuwe. [nA 9TOro AOCTATOMHO MOAATb Ha BXOQ TUPUCTOpoB Tpebyemoe
HanpAXXeHne C JOMONHMTENBHOrO TpaHcchopmartopa. Hanpumep, perynatop MOXHO
1Cnosib30BaTh ANA MUTAHWA HW3KOBOJSILTHOIO NaAsnbHUKa. HeobxopuMo TOSbKO, YTOObI
HaNpPAXEHWe W TOK HE MpPEeBbIanM MakCUManbHO AOMYCTUMbIX Af1A MPUMEHEHHbIX
TUPUCTOPOB.

PerynupoBka MOLLHOCTW B Harpy3ke OCYLLECTBAAETCA C MOMOLLbK KHOMOK SB1 u
SB2. KopoTkoe Ha)kaTue OfHOW U3 KHOMOK Bbi3blBaeT M3MEHEHWNE MOLLLHOCTY Ha OAWH Luar.
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Mpn ypoepXaHun KHOMKW  MPOWCXORMT  MOHOTOHHOE W3MEHEHWE  MOLLHOCTM.
OpHoBpeMeHHOe HaXkaTne ABYX KHOMOK BbLIKIHOYAET Harpy3ky, ecnu fo 9Toro oHa bbina
BKIOYEHA, WU BKIIOYAET MaKCUMAasIbHYH MOLLHOCTb, ECIM Harpy3ka Obifia BbIKNHOUEHA.
AnA vHOMKaUWM MOLLHOCTU B Harpyske Ciy)XaT CBETOAMOOHbLIE CEMWUCErMEHTHbIE
nHamkatopbl HG1-HG3.

[nA yMEHbLUEHUA KOMWYEeCcTBa JNEMEHTOB WCMOMb30BaHa [MHaMuUYecKan
WHOMKALMA, KOTOpaA peanu3oBaHa MNporpaMMHO. BCTPOEHHbIN B MWKPOKOHTPONNEp
aHasioroBblii KOMNapaTop OCYLLECTBAET NPUBA3KY K CETEBOMY HanmpsXeHuto. Ha ero
BXxofpl yepes orpaHuuutenu R17, R18, VD1, VD2 nocTtynaeT nepemMeHHoe HanpAXeHue ¢
BTOPWUYHO 06MOTKM TpaHcdopmaTopa nuTaHuA.

OYHKUMIO OrpaHMunTenAa OfA OTPULATENbHON MOAAPHOCTM BLIMOSHAKT OMOAbI
BbINPAMUTENIBHOMO MOCTa. KomnapaTop BOCCTaHaBNMBAET 3HAK CETEBOr0 HanprXeHWA.
lNepeknoveHnA KomnapaTopa NPONCXOAAT B MOMEHTbI MEPEXOAA CETEBOrO HANPAXEHMA
yepe3 HoOMb. Bbixon KomnapaTopa onpawuBaeTcA NPOrpamMMHO, M Kak TONbKO
06HapyX1BaeTCA U3MEHEHUE ero COCTOAHMA, Ha BbIXOA, yNpaBneHWA TMpUcTopamu (nopt
MUKpOKoHTposnepa INTO) BbinaeTcA ynpaenAroLWwL M YpOBEHb AJ1A BKIKOUYEHUA TUPUCTOPOB.
Ecnu Tekywuin nonynepmog NoASEXuT NPOMyCKy, TO YNPaBNAOLLMIA YPOBEHb HE BbILAETCA.
3atem Ha 4 mc BKntouaeTcaA nHankatop HG3. B 310 BpEMA NPOMCXOAMT NPOBEPKA HAXaTnA
KHOMOK U1, €CIM HYXXHO, U3MEHAETCA 3HAYEHWE TEKYLLEN MOLLHOCTW. 3aTeM CHUMaeTcA
ynpasnAoLLee HanpAXEHWEe C TUPUCTOPOB, M Ha 4 MC BKOYatoTCcA uHankatopel HG1 u
HG2. locne atoro B TeyeHne 4 MC OXWMOAETCA HOBOE W3MEHEHME COCTOAHWA
Komnaparopa. Ecnm n3ameHeHuA He NPOUCXOANT, CUCTEMA BCE PaBHO HAUMHAET LMK, HE
NPWBA3ABLLMCH K CETW. TONbKO B 3TOM CJlyyae TUPUCTOPbI HE OTKPbLIBAKOTCA. OTO CAENAHO
onA Toro, Ytobbl MHOMKaUWA HopManbHO paboTana paxe 6e3 UMMyNbCOB MPUBA3KK K
yactoTe cetn. Takon anroputMm paboTbl, OQHAKO, HAaKNaabIBaeT HEKOTOPLIE OrPaHNYEHNA
Ha CETeBYH YaCTOTy: OHa JO/MKHA WMETb OTKNOHeHwe oT 50 'y He 6onee 20%. Ha
NPaKTUKE OTKNOHEHWNE YaCTOTbl CETU 3HAYNTENBHO MEHbLLE.

CurHan ¢ nopta INTO noctynaer Ha KoY, BbIMOSIHEHHbIA HA TpaHaucTopax VT3 n
VT4, KoTOopbIN CNYXUT AN1A ynpaBneHnA CBETOAMOLaMMN ONTOTMPUCTOPOB. Korpa akTneeH
curHan RESET MuKpokoHTponnepa, Ha MopTy MPUCYTCTBYET YPOBEHb JOrMYeCKOin
eauHuubl. [103TOMy B KavyecTBe akTUBHOrO YpoBHA BbiOpaH HoMb. [nA kOMMyTauuu
Harpy3ku MCMonb3ytOTCA [Ba ONTOTUPUCTOPA, BKIIKOUYEHHBIE BCTPEYHO-NApaniesibHo.
CseToamonbl ONTOTMPUCTOPOB COEAMHEHBI MOCNef0BaTeNbHO. TOK CBETOAMOLO0B 3a8aeTcA
pesuctopom R16 u paBeH npumepHo 100 MA. PerynAtop MoxeT pabotaTb B [LBYX
pexumax C pasHbiM LUAroM PErynuMpoBKM MOLLHOCTW. Boibop pexuma pabotol
npoussoguTcA nepembiukon JP1. COCTOAHWME 9TOM NEpeMblYKM OMpallnBaeTcA cpasy
nocne cbpoca MUKPOKOHTponepa. B pexkume 1 war perynmpoBk1 MOLHOCTY COCTaBAAET
1%. Mpu 3tomM Ha mHoukaTope otobpaxaroTcA umdpel o1 0 (0%) o 100 (100%). B
pexvume 2 wwar peryampoBkM MOLLHOCTW cocTaBnAeT 10%. MNpu 9TOM Ha MHOMKaTope
otobpakatotca uudpbl o1 0 (0%) oo 10 (100%). Beibop uncna rpagauui 10 B pexume 2
06yCroBfEH TEM, YTO B HEKOTOPbLIX CyYanAXx (HAaNnpUMep, YNpaBieHNe dNEKTPOMMTON) He
TpebyeTcA Manbii LWar PerynanpoBK1 MOLLLHOCTH.
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Ecnu perynAaTtop npepnonaraeTcA UCnonb30BaTb TONbKO B PEXUME 2, TO MHAMKATOP
HG1 un pesuctopbl R8, R9 MOXHO He ycTaHaBnueatb. BoobLlie roeopA, perynatop
NO3BOJSIAET NPOU3BOJILHO 3aAaTh YMCIO rpagaLii MOLLHOCTW ONA KaXKOO0ro U3 pexxmmos.
OnAa atoro Heobxogumo B Kog nporpammbl no agpecy 0005H 3aHectn >kenaemoe
3HaueHwue rpagauun anAa pexuma 1, a no agpecy 000BH - oA pexxuma 2. HyxHO TOnbKO
MOMHMTb, YTO MakCMMasnbHOE YMCAO0 rpagaumni B pexume 1 gomkHo 6biTb He Bonee 127,
a B pexume 2 - He 6onee 99, NOCKONbKY B 3TOM PEXUME UHAMKALMA COTEH HEBO3MOXHA.

Mpu ToKe Harpysku [o 2 A ONTOTMPUCTOPBI MOXKHO UCMONb30BaTh 6€3 pagnaTopos.
Mpw 6onbluemM TOKe Harpys3ku onNTOTMPUCTOPbI HEOBXOAMMO YCTAaHOBMTL Ha TEMNOOTBOAbI
nnowapbto 50...80 cMm2. Mpy UCMONb30BaHMM PerynAaTopa C HanpsXeHuem meHee 50 B
ONTOTMPUCTOPBI MOTYT BbIThb IOOOro Knacca no HanPAXEHUHO.

Mpu paboTe C CeTEBbIM HAMPAXEHWEM KIacC OMTOTMPWUCTOPOB AOMKEH ObiTb He
HWXe 6. B kauecTee TpaHchopMaTopa NUTaHWA MOXHO MPUMEHUTb N1H060 ManoMOLLHbINA
TpaHcopMaTop C HanpAXeHnem BTOpM4YHON 06MOTKM 8...10 B (nepemeHHoe) u
LONYCTUMbIM TOKOM Harpysku He meHee 200 MA. Ownopbl VD3-VD6 MOXHO 3aMeHUTb
puopamn KO208, KO209 wnu BbinpAMUTENbHBIM MocToM KU405 ¢ ntoboii 6ykson.
Mukpocxema ctabunusatopa U2 Tuna 7805 (oTeuyecTBeHHbIi aHanor KP142EH5A,
KP1180EH5) papnatopa He Tpebyet. Tpanauctopbl VT1-VT3 ntobble ManomoLLHble p-n-p.
Tpananctop VT4 MOXHO 3ameHuTb TpaHauctopamu KT815, KT817 ¢ ntobbiM BykBeHHbIM
nagekcoM. Ouopgbl VD1, VD2 ntobble KpeMHWEBbIE ManoMoLiHble, Hanpumep KO521,
KA522. Knonku SB1 1 SB2 ntobble manorabaputHble 6e3 coukcauuu, Hanpumep MNMKH-159.

WHpukatopbl HG1-HG3 - ntobble cemucermeHTHbIe € 06LLMM aHOLOM. XKenaTenbHo
TONbKO, 4TObbI OHW 0bnapanu LOCTaTOMHOM APKOCTbO cBeYeHuA. KoHpeHcatopel C3, C4,
C6 - nobble anekTponuTuyeckme. OcTanbHble KOHAEHCATOPbl - Kepamuyeckue. Pesuctop
R16 MIT-0,5, octanbHble - MJIT-0,125. Ewe ynobHee npumenuts SMD-pesuctopel,
Hanpumep, P1-12. Mukpocxema U1 yctaHoBneHa Ha naHenbke. Ecnv perynAatop cobpaH u3
MCNPaBHbIX AeTanemn, a MMKPOKOHTPONNEP 3anporpamMmmupoBaH 6e3 owmnbok, To perynaTop
B HACTpOVike He HygaeTcA. 2XKenatesbHO TOIbKO MPOBEPUTL NPaBUIIbHOCTb MPUBA3KK K
CeTeBON yacToTe. [AnA 3TOro HeoHXOAMMO 3aCUHXPOHM3MPOBATL OCLMANOrpad CeTeBbiM
HanpAXXeHWem 1 ybeanTbCA, YTO MMNYNbChbl CKAHWPOBAHWA Aaucnnen (Ha Bbisogax RXD u
TXD MWKPOKOHTpOMIEpa) CUHXPOHHBI C CETbIO U UMEIKOT YOBOEHHYK CETEBYHO YacToTy.
Ecnun npn nogkntoYeHnn Harpyskmu n3-3a NOMeX CMHXPOHHOCTb HapyLiaeTcA, Heobxoammo
Mexgy Bxopamu Komnapartopa (BbiBogbl 12, 13 MMKPOKOHTpONaepa) BKAKUUTb
KOHLLleHcaTop eMKOCThHO 1...4,7 HO.

Mpu ware perynupoBaHnA MOLLHOCTU 1% HecTabunbHOCTb CETEBOr0 HaMpAXXeHuA
ABNAETCA OCHOBHLIM MCTOYHWMKOM MOrPELLHOCTW YCTAHOBKM MOLLHOCTW. ECnn Harpyska He
CBA3aHa ranbBaHWYECKW C CeTbl, TO HECMOXHO W3MEpWUTb CpefHee 3HayeHue
NPUAOXKEHHONO K Harpyske HanpAXeHWA M C MOMOLLbI0 Lenu obpaTHOW CBA3M
NOALEPXMBATb €ro NOCTOAHHBIM. ATOT MPUHLWN U peanu3oBaH BO BTOPOM PErynATope.
brnok-cxema yctponctsa npueefeHa Ha puc.13.

OnAa pabotbl B pexvmMe aBTOMATUYECKOro peryfMpoBaHWA MCNONb3YTCA ABa
bpeseHxemoBckux mopynAatopa Bbp. Mop. 1 u Bp. Mop. 2, koTopble peann3oBaHbl
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nporpamMmmHo. Ha Bxop, mogynaTopa bp. Mog.
1 noctynaet kop Tpebyemow MOLLHOCTH,
KOTOpbIA 3adaeTcA C MNOMOLLLbID KHOMOK
ynpaeneHuA. Ha Bbixofe 3TOro MopynAtopa

|
4&0_7%_ ' |
|cpopr\/n/lpyeTCH UMNyNbCHaA MocnenoBa-
|
|
|

TeNbHOCTb, KOTOpaA mnocne uibTpauum
PUNLTPOM HUMXKHKX YacToT ®HY 1 noctynaet
Ha 0fMH 13 BXOO0B KomnapaTopa. Ha BTopoii
BXOA, KOMMapaTtopa 4epes unbTp HUKHUX
yactor ®HY 2 nocTynaet HanpAxeHue,

L J CHMMaemoe C Harpy3ku. C  Bbixoga
——————— — KoMmnaparopa
OLHOOGUTHBIN

— curHan oLumb-
KU noctynaet

Tupuctop SHY 1 _\ Komnapatop Ha yBXOn,

C) - ) MUKPOKOHT-
SHY 2 4 ponnepa, rae

OH nopBepraetcA uud-

R warpyaku poBoi punbTpauumn. Nockonbky
uncoposon  unbtp  (LU®) paboTaeTt  CUHXPOHHO C

Puc.13 mopynAaTtopamu, obecneumBaeTcA 3OEKTUBHOE NOAABNEHME

NynbCaLMiA Ha 4acToTe MOBTOPEHUA BbIXOLHbLIX WMMYNbCHbIX
nocnefoBa-TeNbHOCTEN 1 HA rapMOHMKax 3To YacToTbl. C Bbixopa LnMdpoBoro unbtpa
8-6UTHbIV curHan owmbKm NOCTYNaeT Ha MHTErpupyrowmin perynatop WUP. [nA noBbIWeHNA
TOYHOCTU WHTErpupytoLLMiA perynaTtop pabotaet B 16-pa3pAnHon cetke. Mnagwve 8 6ut
BbIXOLHOMO KOQA perynAtopa NocTynawT Ha Bxop MogynATtopa bp. Moa. 2, Ha Bbixoge
KoTOporo dpopMupyeTcA WMMNynbCHaA MOCNERoBaTENbHOCTb, MNOCTyNaKwlWan Ha
ynpaeneHue TMPUCTOPaMM.

OT0T perynATop (puc.14) CXeMOTEXHUMYECKM OYEHb MOXOX Ha ONUCaHHLIA BbIe,
MO3TOMY MMEET CMbICN OCTAHOBUTLCA TOSIbKO HA €ro OTnnYMAX. [oCKONbKY MMEHOLLMXCA
nMopTOB BBOAA-BbIBOAA MUKPOKOHTPONAepa 0OKasanocb HedoCTaTOYHO, MPWLLNIOCh
0TKa3aTbCA OT MCMOMb30BaHMA BCTPOEHHOrO Komnapartopa. B perynAtope npuMeHeH
CABOEHHbIN KomnapaTop U2 Trna LM393. MepBan nonosmHka Komnaparopa UcnonsL3yeTcA
LJ1A NPUBA3KN K CETEBOMY HanpAxeHuto. 3-3a ocobeHHocTen LM393 B cxemy npuBA3KM
npuwsocb pobasutb pesnctop R27, kotopbi coBMecTHO ¢ R14, R15 obpasyet genutenb
HaNPAXXEHWA, YMEHbLUAKLWMA OTpULATENbHOE HanmpAXeHue Ha BXOAAax kKomnaparopa.
MeaHpnp ceTeBoiA 4acTOThI C BbIXOfa KOMMNaparopa nocTyrnaeTt Ha BXOA, MUKPOKOHTpoepa
INTO. BTopas nonoBuMHKa kKomnapartopa Wcnonb3yetcA B neTne obpaTHOW CBA3MW.
OpHobuTHBIA curHan owmnbkn nocTynaeT Ha BXOA MMKPOKOHTponnepa T1. Ha Bxopax
Komnapartopa yctaHosfieHol OHY, obpasosaHHble anementamu R16, C7 u R17, C8.
Curnan ¢ Bbixoga MogynAaTopa (BbiBog, TO MUKPOKOHTpOANiepa) noctynaet Ha Bxog OHY
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KOHTpOMnepa BKNOYEHbI MO-ApyroMy. B umkne paboTtbl perynAtopa ecTb MPOMEXYTOK,
Korga uHgukaTopbl noralweHbl. B 9T0 BpemA okas3anocb BO3MOXHbLIM MNPOBECTM
CKaHMPOBaHWE KHOMOK, UCMOMb3YA JIMHAW OaHHbIX UHAMKATOPOB.

Takvum 06pasoM, TPU KHOMKM MCMONb3YIOT AOMONHUTENBHO TONbKO OAHY SIMHUIO: 3TO
nuHuA Bo3BpaTta P3.7. TpeTbA KHOMKa NoHapobunack anA ynpasneHna pexxumom "AUTO".
Cpasy nocne BKNOYEHUA PErYAATOP HAXOAUTCA B PYYHOM PEXMME, T.€. (DYHKLMOHANBbHO
COOTBETCTBYET PErYNATOPY, OMUCAHHOMY Bblle. [NA  BK/KYEHUA pexuma
ABTOMATUYECKOrO PerynmpoBaHma HeobXoaMMO HaxxaTb O[HOBPEMEHHO KHomku "AUTO"
"UP". Mpu atom 3axwuraercA ceetogmop "AUTQ". B Takom pexume perynatop
aBTOMAaTUYECKN NOAAEPKMNBAET YCTAHOBSIEHHYH MOLLLHOCTb.

Ecnn Tenepb HaxaTb 1 yaepxueatb kHomky "AUTO", TO Ha MHAMKaTopax MOXHO
MOCMOTPETb TEKyLLIee COCTOAHME perynAaTopa (MPOLEHTbI BbIXOAHON MOLLLHOCTMW, KOTOpble
U3MEHAITCA NpW KonebaHWAX CETEBOr0 HaNPAXEHWA Tak, YTobbl MOLHOCTL OCTaBanachb
HeusMeHHon). Ecnu ceTeBoe HanmpAXeHWe ynano HACTOMbKO, YTO MNOJLAEpPXMBATb
MOLLIHOCTb HET BO3MOXXHOCTW, TO HaumHaeT muraTb csetopumopn "AUTO". BblknounTb
peXxvuM aBTOMATUYECKOro PerynupoBaHnA MOXHO OLHOBPEMEHHbIM HakaThem KHOMOK
"AUTO" n "DOWN".

Mpu Toke Harpy3ku 6onee 2 A ONTOTMPUCTOPbI HEOOXOOMMO YCTaHOBUTbL Ha
Tennooteof. OCHOBaHWA ONTOTMPUCTOPOB COEAMHEHbl C aHOLaMM, NOJITOMY B OAHHON
cxeme npubopbl MOXXHO MOHTMPOBATb Ha 0O6LEM paguatope, KOTOPbIA COEAMHEH C
o6 mm npoBogoM ycTponcTea. B kayectse VD11 xenatenbHO NpUMEHNUTb COOPKY ANOA0B
Wotkn (vnn gBa otmenbHbix amopa Lotku, Hanpumep, KO2998). B kpaiiHem cnydyae,
MOXHO MPUMEHWUTb OOblYHbIE AWMOAbI, OOMYCKAKLMe HEOOXOAMMbIA TOK Harpysku.
XopoLuue pesynbTatbl MOXHO nonyuntb ¢ KO2997, KO2999, KO213.

Komnapatop LM393 BuinyckaeT MO "UnTerpan” nop obosHaveHmem 1L393. MoxxHO
NPUMEHUTb U [Ba OTAENbHbIX Komnapatopa, Hanpumep, LM311 (oH xe KP554CAS3).
BmecTto TpaHsuctopa KIM505A MOXHO NpuMeHuTb 6unonApHbin TpaHsucTop KT815,
KT817, pobaeue peauctop 1 kOm nocnepoBatenbHO B uenb konnektopa VT3, K
OCTaslbHbIM JeTanAmM TpeboBaHWA Takue Xe, YTo U AnA PerynATopa, OnMMCaHHOrO BbILLE.
OnA HacTpoiku perynATopa Heob6xogMmMo K HEMy MOAKMKUMTL Harpysky M nopatb
HOMMWHaNbHOE CEeTEBOE HampAXeHue (Hanpumep, ¢ nomowLbio JIATPa). 3ateM HyXHO
YCTaHOBUTb MakcUmasnbHy0 MOLLHOCTb (100%).

MopcTtpoeyHbiM pesuctopoM R21 Heobxopmmo [obuTbCA pasHULbl HANPAXEHWIA Ha
Bxogax 5 n 6 komnapatopa U2B, 6nu3kon K Hynwo. ocne 3TOr0 HYXHO YMEHbLIMTb
MOLLHOCTb 10 90% 1 BKNHouMTh pexxum "AUTO". MopcTtponkon R21 Heobxoommo nobuteeaA
coBnageHua (C TOYHOCTbO *1 ednHWuUa) YCTAHOBAEHHOW MOLLHOCTU WM MOKasaHwii
WHAMKATOPOB B PEXXMME KOHTPOSIA COCTOAHMA PErynAaTopa (npu Haxkaton kHonke "AUTQO").

LincbpoBoin 4-kaHanbHbliA perynAtop anAa ycunutena Ha TDA7313 paspabortan
A. Hapuyk, cant http://radiotech.by.ru..

Cxema (puc.15) paccuuTaHa Ha ynpasieHue [OBYMA CTepeonpoueccopamu
TDA7313, obpasytowmmu perynAatop HY/BY/rpomkoctu/6anaHca gnA Keagpo/CTEpPeo
ycunutenAa. [nAa  ynpasneuua  ayguonpoueccopamu  (puc.16) umcnonb3yetcA
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mukponpoueccop PIC16F84, a onAa uHoukauwu pexuma pabotobl npumeHeH XKW
pucnnen 7x2 (8x2, 10x2) ¢ konTponnepom HD44780 (pwuc.17). OnA uvHpukauuu
BblbpaHHOro ayamoBxopa umetotcA 3 cseTopuopga. B nporpamme, BbiOXXeHHOW Ha
YNOMAHYTOM caWiTe, NpefycMOTPEHO COXpaHeHue napamMeTpoB PErynnpoBKY B SHEProHe-
3aBucumoin namatu. TDA7313 ynpaenaetca no wuHe 12C. UMC TDA7313 umeeT oTHocu-
Te/IbHO XOpOLUMe napameTpbl, Aenaf BO3MOXHbLIM WUCMONb30BaTh €€ B KAYeCTBEHHbIX
yCUnUTEnAXx. 7*2

HekoTopble xapaktepuctukm TDA7313:
- KOO(POULMEHT HENMHEWHBIX UCKaXkeHuid 0,01%;
- OTHOLEHWE curHan/wym 0,6 dB;

- K03dphuumeHT ocnabnexuna cocegHero kaHana 103 dB; i —
- Hannume 3-x CTepeoBX00B.
10 BrokHoT “Pagioamatopa” Ne 12 Bessessg sz =  Puc.17
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None3xnaA nHcopmaumna

ManorabapuTHblii MeTannouckatenb npefcraeneH Ha cante http://www.kladoiska-
tel.care.lv. Metannounckatenn Ha OGuEHMAX OKa3bIBAOTCA Maso4vyBCTBUTENBHBIMU NpU
nomuckax MeTannos co cnabbiMu heppoMarHUTHLIMKU CBOMCTBAMM, TakuUX, Kak, Hanpumep,
Mefdpb, 0noBO, cepebpo. MMOoBbLICUTL YYBCTBUTENILHOCTb METaNIOMCKaTeNen 3Toro Tuna
HEBO3MOXXHO, MOCKOJIbKY Pa3HOCTb YacToT bueHnAa mano3ametHa npu 0bblvHbIX METOAAX
VHOMKALMK. 3HaunTenbHbIn 3dEKT faeT NPMMEHEHME KBapLEBbLIX MeTannonckaTenen.

OneKTPOHHbIA uckatenb (puc.A) COCTOMT M3 W3MepPUTENIbHOr0 reHepaTopa,
cobpaHHoro Ha TpaHauctope T1, n bycbepHOro kackaga - 3MUTTEPHOrO MOBTOPUTENA,
cobpaHHOro Ha TpaHauctope T2, paspeneHHbix keapuem KB1 OT WMHAMKATOPHOMO
YCTPOIACTBA - fleTeKTopa Ha auope A2 ¢ ycunutenemM noCTOAHHOMO TOKa Ha TpaH3ucTope
T3. Harpy3skoii YT cnyXut CTPeNnoYHbIA npubop ¢ TOKOM NOSIHOrO OTKNOHEHNUA 1 MA.

MogrotoBka K MOWCKY 3akf4yaeTcA B HACTPOWKe reHepatopa Ha 4acToTy
napannefnbHoro pe3oHaHca Keapua, pasHyto 1 MIuL. 3ta HacTpovika npoM3BOAMTCA
KOHO,EHCAToOpoOM nepeMeHHon eMkocTn C2 (rpybo) um mocTpoeyHbIM KoHpeHcatopom Ci
(TOYHO) MPM OTCYTCTBMM OKOMO PaMKX MeTaniMyeckux npeameToB. OCKONbKy KBapLy
ABNAETCA J/IEMEHTOM CBA3M MEXOAY MW3MEPUTENbHOW W WHOMKATOPHOW YacTAMU
YyCTPOWCTBA, €ro COMpOTWBAEHWE B MOMEHT PE30HaHCa BENWKO, U MWHWMAaSIbHOE
nokasaHwe CTPenoyHoro npubopa CBMAETENbCTBYET O TOYHOW HACTPOWKE YCTPOMCTBA.
YpoBeHb YyBCTBUTESIBHOCTU PErynupyeTcA nepemMeHHbIM pesuctopom R8.

OcobeHHOCTbIO YCTPOWCTBA ABNAETCA KOMbLeBaA pamka L1, u3rotoBneHHaa u3
oTpe3ka kabenA. LieHTpanbHyto »xuny kabenA yoanAroT U BMECTO HEe MPOAEPruBaroT
LLeCTb BUTKOB nposoga tuna M3J10,1-0,2 pnmHon 115 MMm. KOHCTPYKLMA paMKku 1 NOPAROK
BbIBOOB MoOKasaHbl HA puc.b. TakaAa pamka obnagaeT XOpOoLIMM 3MeKTPOCTaTUUYECKUM
3KpaHOM. JKeCTKOCTb KOHCTPYKUMM pamKku obecneunBaeTcA pasMeLLeHNeM ee Mexpy
LBYMA AMCKaMKn U3 OPrcTekna unu retuHakca guametpomM 400 MM ¥ TONLLMUHON 5-7 MM.

B npubope ucnonb3oBaHbl TpaH3ucTopbl KT315b, ctabunutpoH 2C156A, avog tuna
119 ¢ nobbim BykBEHHBIM MHAEKCOM. YacToTa KBapLa MOXeT ObiTb B MHTEpBae YacToT OT
90 kMy po 1,1 Mlu. Kabenb PK-50. C1 2...15, R1 1 k, T1 KT315b, 1 KC156A, C2
140...680, R2 15 k, T2 KT315b, 2 9, C3 5100, R3 3,9 kOm, T3 KT315b, C4 820, R4
12 kOm, C5 15, R5 330 kOMm, C6 0,1 Mmk®, R6 560 kOm, C7 100,0 Mmk® x12 B, R7 3,9 kOm,
C8 100,0 mk® x12 B, R8 2,5 kOm, C9 0,1 MKOD.
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NMpuemHuku HabnroparenA

Mepsble Wwarn B pagmontobutenbcTee, Kak 1 B Nl06OM Opyrom Cepbe3HOM Aene,
HaumHatoTcA ¢ HabntopgeHuAa 3a paboto B 3hMpe OMbITHLIX OnepaTopos. [nA 3TOro
HEob6XooMM PagMONPUEMHMK, MO3BOAAIOLLMA NPUHUMATL 4YacTOTbl, Pa3pEeLUEHHble OnA
paboTbl papuontobutenam. MNpoinpgA nyTe HabnopaTena, KOTOPbIA NpocnywmeaeT paboty
NOBUTENBCKMX PagMoCTaHLMA U HabupaeTcA onbiTa B MCMONb30BaHMK npaeun paboTbl B
adhmpe, pagnonobUTENbCKUX KOLOB U 3TUYECKUX HOPM OBLLLEHWA, MOXHO C YBEPEHHOCTbHIO
NepexofmTb K CaMOCTOATENBLHOM paboTe B adpupe.

CTpouTb CBOW NPUEMHUK HYXHO C Y4ETOM COBCTBEHHBLIX BO3MOXHOCTEN U HABbLIKOB
paboTbl C PapMoANEKTPOHUKON. M03TOMY NpOLLLE HavaTb C OJHOro AuanasoHa v NpocTon
CXEMbl, @ MOTOM YCIIOXHATb NPUEMHUK MO MePe HEOBXOAUMOCTH.

CpenHeBONHOBbIN NPUEMHMK C CUHXPOHHBIM AETEKTOPOM paspabotan A. PyaHes u3
r. banawosa Capatosckoii 06n. (P N2 2/91).

Mpu paspabotke ONUCLIBAEMOr0 MPUEMHMKA aBTOpP CTaBun nepeg cobow 3apady
CO3[0aHMA NPOCTOW KOHCTPYKLMW, NPUrOLHOWA OnA NOBTOPEHWA papuonobutenamu,
LEeNaloLLYMM Nepsble Wark B 0CBOEHUM CUHXPOHHOrO paguonpuema.

CVHXPOHHbIE NPUEMHUKM, KaK U3BECTHO, 00afaloT BbICOKON CENEKTUBHOCTLIO U
obecneunBaroT NMHeNHoe aetektuposaHne AM CurHanos, YeM 1 06bACHAETCA PaCTyLLWiA
K HMUM uHTepec. Camo Ha3BaHMe NPUEMHMKA FOBOPUT O TOM, YTO MPUEM HA HeEro
BO3MOXXEH, KOra HanpAXxeHne reTepoamnHa CUHXPOHU3MPOBAHO C HANPAXEHWEM CUrHana,
T.6. yacToTa reTepogmHa pasHa 4actote curHana. MecCTHbI reTepoaMH CUHXPOHWU3U-
pyeTcA, KaK NpaBusio, METOAOM )a30BOii aBTONOACTPONKM YacToThl (DAMY) nnm metonom
NPAMOro 3axearta YacToTbl FETEPOANHA BXOLHLIM CUTHASIOM.

B paHHOM cryyae ucnonb3oBaH BTOpPOR, Bonee NpoCcToi METOR, CUHXPOHM3aumn. B
cXeme npuemHuka (puc.1) Ha BXxoge YCTaHOBMEH LUMPOKOMONOCHbLIA KonebaTenbHbli
KoHTyp L1C3, HacTpamBaembll Ha cepeguHy BblibpaHHoro yyactka CB pgmanasoHa
nopbopom koHpeHcaTtopa C3. Takoe U3MEHeHUe MOXXHO peann3oBaTb C NOMOLLLIO Habopa
KOHLLEHCATOPOB, NEPEKIIOYAKOLLMXCA AUCKPETHO C MNOMOLLbI Nepeknvartens.
CmecuTenb BbINOMHEH Ha TpaH3ucTope VT1, BXOQHOW CUrHan Ha KoTopbI MOAAeTcA Yepes
pesucTop R2, urparoLwuin ponb atreHroaTopa.

ATTEHI0aTOp NPeaHasHaYeH AfA YyMEHbLLEHNA NePEKPECTHBIX MOMEX, BOSHUKAOLLLMX
npu NPAMOM OETEKTUPOBAHWM CUMbHBIX CUrHaNoOB BCEACTBME HENWHENHOCTU KaHana
nonesoro TpaH3auctopa. ConpoTuBneHue aTTeHwoaTopa BbiGMpaeTcA ucxogA wu3
KOHKPETHbIX YCNOBUIA NpuemMa.

HanpsaxeHue retepogmHa MocTynaeT HEMOCPEACTBEHHO Ha 3aTBOP TpaH3ucTopa
VT1, pabotaiowlero B K/KYEBOM pexXume, QYHKLUKM reTepopnHa BbIMOAHAET
ynpaenAembln RC-reHepatop, OCHOBY KOTOpOro coctaefAeT tpurrep, LLmuTTa Ha
undoposoii Mukpocxeme DD1. Pexxum renepaunm Tpurrepa obecneymaeTcaA BKIHYEHNEM
B €ro Lenb NONOXMTENbHOW 06paTHOM CBA3M ynpaBiAeMOW 4acToTHO-3aBucumon RC-
uenu. Yactota retepopuHa onpegenaetcA anementamu R1, C2, C4 n conpoTtuBfieHnem
KaHana TtpaHaucTopa VT2, Ha 3aTBOp KOTOporo 4epe3 KoHpgeHcatop CS nopaetcA
CUHXPOHM3MPYIOLLMIA BXOQHOW CurHan. MNpu ykas3aHHbIX HA CXEME HOMUHaNax deMeHTOB
[ManasoH NepecTponku retepoamHa coctaenaet npumepHo 300 ky. CpegHAA vactota
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NMpuemHuku Habnroparena

[manasoHa ycTaHaBIMBaeTCA NOACTPOEYHbIM pe3nctopom R1.

MnaBHaA nepecTporka 4acToTbl reTepoamMHa no Auanas’oHy OCYLLECTBAAETCA
KOHZEHCaTOpOM nepemMeHHon emkocTu C2. Koraa yacTtoTa retepofmHa 6nmska K HecyLuen
4acToTe BXOAHOro CUrHana, NPoUCXOAMT ee 3axBaT U yCTaHaBNMBAETCA PABEHCTBO YacToT
reTepogMHa W BXOAHOro curHana. Mpu 3ToM cMecutenb obecneynBaeT CUHXPOHHOE
LETEeKTMpOBaHMe BXOZHOro curHana. CurHan 3BYKOBOW 4acTOTbl MOCNe CMecuTena
BolgenAeTcA counbtpom L2C6C7 ¢ vacToTo cpesa 5 KI'L.
anm” X 808 14 DIt Asy Yeunurens 34
; {*38  npuwemHuKa BbINOMHEH

Ha TpaHsucTopax VT4,
#apg7 VTS5, BKIOYEHHBIX MO
21 cxeme C  Henocpeg-
154 CTBEHHOW CBA3bH0.
IR Pexxum pabotbl obomx

TPaH3UCTOPOB YyCTaHaB-
nnBaeTCA pesucTopamu
R5 un R7. TMNocnegHun
kackap ycunutena 34
Harpy>xeH Ha HU3KO-
i3

20 2012 OMHble TenedoHbl TA-
D01 K55043 56M ¢ conpoTuBneHuem
NOCTOAHHOMY TOKY
Puc.1 50 OM. Pesuctop RS
OrpaHuyMBaeT BennUUHy
ToKa, notpebnAemoro nocnegHuM kackapom ycunutenAa 34, u  obecneumsaet
oTpuuatenbHylo 06paTHy0 CBA3b MO NEPeMEHHOMY TOKY, MOBLILIAIOLLYIO NIMHENHOCTb
ycuneHuA. [OnA nuTaHuA MPUEeMHMKa >XenaTeneH CTabunm3vpoBaHHbIi WUCTOYHUK, HO
MOXXHO MCMONb30BaTh M “cBexyt” 6atapeto 3336/1 unu 6aTtapeto, COCTABNEHHYIO U3
HECKOMIbKUX 3reMeHTOB, obecneumBarolimx Tpebyemoe HanpAXeHue nuTaHuA. TOK,
noTpebnAeMblii NPUEMHUKOM, cocTasnAeT npumepHo 30 MA. PaboTocnocobHOCTb ero

COXPaHAETCA NPU CHWKEHWUM NUTAOLLErO HanpAXeHuA oo 4 B.

MpUeMHUK CMOHTMPOBAH Ha MeYaTHOW nnaTe U3 ABYCTOPOHHEr0 ONbrMPOBAHHOIO
CTEKNOTEKCTONNTA, NOMELLEHHOW B KOPMyCe, CNaAHHOM W3 TOrO XXE CTEeKIO0TEKCTONUTa,
unn B NobOM Apyroin NOpXopAllen MeTannuyeckoi kopobke. Pasmepbl kopnyca
BbIOMPAKOT NPOW3BOSIbHO, OFPaHMYMBAKOTCA OHWM TONbKO pasmMepamu nnatbl U
KOHOEeHcaTopa nepemMeHHoOn emkocTu. Ha OOKOBbIX CTeHkax Kopryca yCTaHaBivBaroT
rHesga onA nopkmtYeHnA WUCTOYHWMKA MWUTaHWA, FONOBHLIX TENedOHOB, aHTEHHb U
3a3eMJieHuA.

Bce TpaH3ncTopbl, KPOME BbIXOBHOIO, MOTYT BbIThb € NHOObIM 6YKBEHHBIM MHLEKCOM.
B BbICOKOYACTOTHOW 4acTW NPUEMHUKA MPUMEHEHbl Kepamuyeckue KOHAEeHCATOopbl.
KoHpeHcaTop NepeMeHHOW EeMKOCTU MOXXHO B3ATb OT MNEPEeHOCHOro MpWeMHUKa.
KongeHrcatopbl C6, C7 n C8 moryT 6biTb ntoboro tuna. Peauctopbl MITT-0,25 unun MJTT-
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MpuemMHukun Habnropartena

0,125, nogcTpoeyHbin peauctop R1 Cl3-16. Katywka L1 HamoTaHa nposogom M3J10,2 Ha
Konbue K7x4x2 n3 dpepputa 600HH n copgepxunt 30 BUTKOB. Npn 3TOM YacToTa HAaCTPOWNKU
BXOLHOrO KOHTypa, Npu yKasaHHOM Ha CXeMe HOMuHane koHpeHcatopa C3, coctaenaert
1250 k. Katywka L2 HamoTaHa Ha konbue K18x9x5 n3 cheppurta 2000 HH, n conepxut
260 BuTKOB Nposoga M3 0,2.

HanaxuBaHue npuemMHuMKa HauMHaloT C nposepku ycunutena 34. [pu
NPUKOCHOBEHUM OTBEPTKOM K €ro BXOAy B TenedoHax JO/KeH ObiTb CrbIeH CUAbHbIA
HW3KOYACTOTHbIN (POH NEPEMEHHOMO TOKa, CBUAETENLCTBYIOLLMIA O HOpMAasbHOW paboTte
ycunutena. [LJononHUTENbHON HACTPOWKN NPU UCMOSb30BaHUM UCNPAaBHbIX AeTanei OH He
Tpebyet. poBepuTb HanMume reHepauuum M YCTaHOBWUTL [Manas3oH MNepecTpoiiku
reTepofHa MOXHO, MPOCAYLIMBAA €ro CUrHan Ha CTOALLEM PAQOM CPELHEBOIHOBOM
panMoBeLLLaTENIbHOM NPUEMHUKE.

[nana3oH NepecTponkn reTepoamHa OnpesesiAeTCcA N0 OCHOBHOW (CaMON HUXKHEN)
YyacToTe ero u3nyyeHua. ismeHeHmem conpoTUBIEHWA pe3ncTopa R1 cMeLLatoT CpeaHIown
YacToTy OmanasoHa retepopmHa Tak, Ytobbl B HEro noman MHTepecytowmin yyactok CB
pmanasoHa. Mocne atoro nogbopoM koHaeHcatopa C3 Ha CPefHIo YacToTy BbIOpaHHOro
yyactka [uanasoHa HacTpauBaeTCA BXOOHOWA KOHTYp. Ero HacTponky KOHTPOMMPYHT C
MOMOLLLID reHepatopa cTaHpaptHblx curdanos (FTCC) M BbICOKOYACTOTHOrO
MURAMBONLTMETPA MK ocumnnorpada. CurHan ¢ FCC yepes pe3ncTop ConpoTUBIEHNEM
100 kOM MogarT Ha KOHTYP M N0 MakCUMyMy HanpAXeHWA Ha HEM OMPEemenAltT ero
pesoHaHCHyt0 4actoty. CrnepyeT OTMETWUTb, YTO MONoca MPOMYCKaHWA KOHTYpa, YxXe
BK/HOUYEHHOMO B MPUEMHMK, CYLLLECTBEHHO PACLUMPAETCA M3-3a LUYHTUPYIOLLEro AeCTBUA
aTTeHaTopa M cMecuteniAa. OTO NO3BOSIAET NPUHUMATb CUrHanbl HECKOMbKUX CTaHLWW,
6511M3K0 pacnonoXXeHHbIX No Yactote 6e3 NepecTpoinkn BXOQHOW LENW.

HecmoTpA Ha CBOK NPOCTOTY, HACTPOEHHbLIA MPUEMHMUK WMEET BbICOKYHO
YYBCTBUTENIbHOCTb, MO3BOMAIOLLYO NPUHUMATbL  CUrHaNbl  BecbMa  yAaneHHbIX
PagMoCTaHLUMA HA aHTEHHY B BMAE OTpe3ka NpoBOAa AAMHOW 1 M M MOAKIKYEHHOM
3a3emMneHunn. HepoctaTtkoM NpueMHUKa ABAETCA HEBbICOKAA CTabuibHOCTb YacToThbl ero
reTepogvHa, csoWcTBeHHaA Bcem RC-reHepatopam. [loatomy B npouecce npuema,
0co6eHHO cnabblx CWUrHamoB, U3-3a BSMAHWA LECTabunm3npyloLlmx akTopoB MOXeT
HapPYLUUTLCA CUHXPOHU3ALWA, N BO3HUKHET HEOOXOAMMOCTb NOACTPONKM NPUEMHMKA.

PapuonpmemMHUK C paclUMpPeHHbIMU BO3MOXXHOCTAMMW mof HassaHuem "CYIEP-
TECT" paspabotan B. Pybuos, UN7BV (http:/www.qgrx.narod.ru). MpuemHuk no3sonAet
NpUHUMAaTL CUrHansl NOBUTENLCKMX papmnocTaHuuin, pabotarowmx CW n SSB B
onanasoHax 1,8; 3,5; 7; 10; 14; 18; 21; 24 n 28 MI'u.

TexHnYecKkne xapaKTepucTuku:

YyBCTBUTENBHOCTb (MPY OTHOLLEHWM CUrHAN/LYM, PaBHOM 3), HE XyXe 0,5 mkB
[ByxcurdansHan n3bupatenbHocTb (npu paccTponke 20 KILy) 70 b
OnHamuueckuin ananas3oH 90 nb

lMonoca nponyckaxua 2,4 kl'y, 1 KMy
[unana3ox pabotbl APY

NP1 U3MEHEHUI BBIXOLHOMO HanpAXeHUA He Bonee Yem Ha 6 ob, He MeHee 40 pb
HoMuHanbHaA BbIXOAHAA MOLLHOCTb 0,5Br
[abapuThl 256x148x79 MM
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MuTaHMe MOXET OCYLLECTBAATLCA OT CEeTW nepemMeHHoro Toka 220 B wnu ot
MCTOYHMKA MOCTOAHHOIO TOKa HanpsaxeHueM 12...24 B. Cxema npuemHuka m3obpaxeHa
Ha puc.2. OH npencrasnAeT coboi cynepreTepoamH ¢ OoHUM nNpeobpasoBaHMeM YacToThl.
PY curHan uepes aHTeHHoe rHe3pgo XW1 u koHpgeHcatop C1 noctynaeT uyepes
nepekntovatens SA1.1 Ha vacTb katywku L1, obpasyrowen BMecTe C KOHAEHCATOPOM
nepemexHomn emkoctu (KIME) C3 BxogHOM KOHTYp. [epecTpoiika npuemHuka ¢ auanasoHa
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Ha AYanasoH OCYLLECTBAAETCA 3aMblkaHUEM COOTBETCTBYHOLLEA YacTW BUTKOB KaTYLUKM
cekumeit nepekntoyatena auanas3oHoB SA1.2. Cekuua nepekntovatena SA1.1 Ha nobom
13 OManasoHOB MOOKIIOYAET K AHTEHHE TONMbKO 4YacTb BUTKOB (MPUMEPHO MOSOBUHY)
KaTyLLKW BXOOHOrO KOHTypa, obecneumsan aTM NpMemnemMoe CorfiacoBaHue ¢ aHTeHHON.

B pwanasone 1,8 MI'y napannensHo KIME C3 nogkntouaetcA koHpeHcatop C2,
6narogapna Yemy obecneumBaeTcA BO3MOXHOCTb HACTPOMKY B LAHHOM [uana3oHe 4actoT
C OOHOBPEMEHHBIM YMEHbLUEHWEM KO3 UL MeHTa nepekpbITUA No yactote. PY curtan ¢
BXOLHOMO KOHTypa Yepe3 C4 nocTynaer Ha nepsble 3aTBOPbI NONIEBbLIX TPaH3ucTopos VT1
n VT2, Ha KOTOPbIX BbINOSIHEH MEPeKoYaeMblin 6anaHcHbIi cMecuTenb. KoadduuneHTt
nepegaym aToro Kackaga npuemHuka okono 8.
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Ha BTOpble 3aTBOpbI TPAH3UCTOPOB Yepe3 TpaHcdopmarop T1 B npoTuBogase
nofaeTcA CwurHan reHepatopa nnaeBHoro pauanasoHa ([M10), BbINOSHEHHOrO Ha
TpaHauctope VT9 no cxeme Bakapa. 'eHepatop no aton cxeme obnagaer nosblLLEHHO
cTabunbHOCTbLIO YacToThl. MNepekntouatens SA1.3 nogkntoyuaeT K KOHTYpy I pasnnyHble
KOHOEHCATOPbl Ha COOTBETCTBYHOLLMX AuanasoHax, obecneynBaA reHepupoBaHue
HEeo6X0OMMbIX YacTOT C HEOBXOAMMbIM NEPEKPLITUEM MO YaCTOTE.
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Hanpsxxenue nutanua MM ctabunmsmpoBaHo napaMmeTpuyeckum ctabnnmsatopom
VD15R45. Ha TtpaHsuctope VT10 cobpaH ycunutens curHana [T10. K ero Bbixogy
NOAKNKOYEH SNIMNTUYECKMIA ounbTp HY cepbMoro nopAgka ¢ vyactoToi cpesa 12,65 MIw,.

Ha gmanasonax 10, 21,24 n 28 My MO BbipabatbiBaeT 4acToTy BABOE HUXE
Tpebyemoi anA nonyveHna HyxHow MY (5,5 MI'y). Heobxopgmnmoe yaBoeHue NpoNCXOuT B
cmecutene (VT1, VT2) npu nepekntoyeHUMn KOHTakToB pene K1.1 B neBoe Mo cxeme
NonoXeHue.

BropaAa rpynna koHTaktoB pene K1.2 obecneunsaet nogkntoueHne pesuctopa R2
napannenbHo R3 ona obecneveHnA HamayyLwero pexuma npeobpasoBaHnA Ha YKa3aHHbIX
[oManasoHax. YnpasnAeT BkntoueHnem pene K1 cekumA nepekntovatena SA1.4. Ha
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oCTasnbHbIX AnanasoHax yasoeHue yactotsl [T B cmMecutene He MpouCXoauT.

Ha pmnanasoHax 21,24 n 28 MI'L, Ha BbIXOfe CMECUTENA BKNHOUYEHA TOMbKO NONOBUHA
BXOLHOW 06MOTKM TpaHcdopmMatopa T2, uTo NOBbILLAET KOIPMULMEHT TpaHcopMmaLm
Ha 3TWX auanasoHax. B pesynbrate YyBCTBUTENIbHOCTb MPUEMHMKA TAKXXE MOBbILLIAETCA.

BbixogHas obmoTka TpaHcgopmartopa T2 n koHgeHcaTopel C8, C9 06pasytoT KOHTYP
MY, HACTPOEHHbIA Ha yacToTy 5,5 MI'y. CHATLIA C 3TOr0 KOHTypa CUrHan ycunvBaeTcA
nepsbiM Kackagom MY, KOTopbIv BbIMOSHEH HA NONEBOM TpaHaucTope VT3.

Ha BTOpOI 3aTBOP 3TOrO TPAH3WUCTOPa Yepes peauctop R nocTynaer HanpmaxeHue
APY. B CTOKOBYHO Lenb BKHOYEH KOHTYp MY. OCHOBHYIO CEnekuuto OCyLLEeCTBAAET
KBapLeBblii BOCbMWUKPUCTaNbHbIN OuUAbTP nectHuuHoro tuna (ZQ1-ZQ8). Monoca
nponyckaHuA gunbTpa B pexume SSB - 2,4 'y, (puc.3). Mpu 3aMblKaHUM KOHTaKTOB
pene K2.1 n K2.2 nonoca cyxaetca go 1 kl'y, (pexxum CW - puc.4).
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OtchunbTpoBaHHbIn MY curHan ycunueaeTcA BTOPbIM Kackapom MY (TpaHauctop
VT4). Bropoi 3aTBOP 3TOr0 TPaH3UCTOPa TakxXe NOpKIIHYeH K uenam APY yepes pesncTop
R15. C Bbixopa VT4 curHan M4 vepes ha3onHBEPTUPYIOLLLWIA Kackag Ha TpaHauctope VT5
nocTynaert Ha KonbLeBon 6anaHcHbln cmecutens VD1-VD4 (getektop SSB curiana). B
Qpyroe nnevyo cmecutena nogaetcA curHan yvactoton 5,5 MIu, BbipabaTtbiBaembiin
KBapuUEBbIM reTepoamMHoM Ha TpaHauctope VT11. lNopcTtpoeyHbiM pesunctopom R20
MOXXHO perynupoeatb Ko3(ULMEHT nepefayn Kackaga Ha TpaHauctope VT5. Ha
TpaH3ucTope VT12 BbLINOMHEH 3MWTTEPHbIA MOBTOPUTESlb CUrHana KBapLEBOro
retepoamHa.

C BbiIxoga KonbLeBoro 6anaHcHOro CMECUTENA CUrHas 3BYKOBOW YacToTbl yepes RC-
punbtp C39R24C40 nocTynaeT Ha NpeaBapuTeNibHbIA YCUAUTENb HU3KOW 4acToThbl,
BbINOMIHEHHBIA Ha MuKpocxeme DA1, a ¢ Hero yepes pesucTop pPerynmpoBKM FPOMKOCTM
R31 - Ha okoHeuHbln YHY (TpaHsuctopbl VT6 VT7, VT8). Mepekntouatenem SA2 MOXHO
OTK/OYMTb ANHaMUYeCKyto ronosky BA1. Pasbem XS1 npefHasHavyeH anAa nogkioveHnA
rONOBHbIX TeIePOHOB.

C Bbixoga Mukpocxembl DA1 HY curHan nocTynaeT Takxe M Ha BbINPAMWTESb
curHana APY, cobpaHHbii Ha guogax VD7 n VD8. Bpema cpabatbiBaHuA cuctemsl APY
onpepenAeTcA eMKOCTblo KoHpeHcatopa C94. Ha TpaHsuctope VT13 BbiNOnHeH
ycunutenb curHana APY. B uenb 3muTTepa 3TOM0 TpaH3UCTOpa  BKIHOYEH
MukpoamnepmeTp PA1 ¢ Tokom nonHoro otknoHeHnA 100 MKA (S-meTp). Pesuctop R58
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CNYXWT [ANA OrPaHUYEHWA MakCUManbHOrO HaMpPAXXEHWA, MOAaBaeMoOro Ha BTOPbIE
3aTBOpbl TpaHauctopoB VT3, VT4 (oHO pomkHO ObiTb He 6onee 5 B). MepeMeHHbIM
pesuctopom R59 perynupytoT ycunenue no MY BpyuHyto. Mopor cpabatbiBaHua APY
nopbupatoT pesuctopom R64.

MpumeHeHHaA cxema MO3BOMIAET CUATLIBATL NOKAa3aHMA S-MeTpa He3aBUCUMMO OT
NoNoXXeHuA aBuxKa peanctopa R31 unu nonoxenua nepekntovatensa SA2.

Kpome Toro, npu ymeHblueHun ycuneHma MY ymeHbLlUaOTCA NokasaHuAa S-meTpa,
YTO COOTBETCTBYET NOTUKE, B OTANYME OT cxeMbl APY, NPUMEHEHHON B PaANONPUEMHUKE
“TURBO-TEST”.

Bnok nutaHuA NpueMHMKa COCTOWUT W3 TpaHcdopmatopa T3, BbIMPAMUTENBHOrO
mocta VD11 u ctabunusatopa HanpaxeHuA +12 B Ha OY DA2 u TpaHaucTopax VT14, VT15.

Konnektop TpaHaucTopa VT15 coegnHeH ¢ KOPNycoM YCTPOMCTBA, YTO NO3BOSINIO He
TONbKO 060MTUCL 6E3 LONONHUTENBHOrO TEMNOOTBOAA, HO U UCTONBb30BAaTb OTPULLATENBHOE
HanpAxeHue (npucyTcTeytowee Ha amutTepe VT15 OTHOCMTENbHO Kopnyca) AnA
3anupaHuA HepaboTatoLmMxX KackapoB NEPERAIOLLLEN NPUCTABKK B PEXUME npuema.

Konnektop TpaH3ucTopa VT8 Takxe coeguHeH C Koprnycom, a TpaHauctop VT7
MMEET TEMMOBOW KOHTakT C LUACCM NPUEMHMKA Yepe3 CAHOAHY0 MNPOKNagky. IATo
no3eonuo n3bexxatb NPUMEHEHNA OTAESNbHLIX TENNOOTBOAOB.

YacToTbl, BbipabaTbiBaeMble M1 npuemMHuka, nokasaHbl B Tabn.1, a HAMOTOYHbIE
LaHHble KOHTYPOB M TpaHcopMaTopos - B Tabn.2.

TpaHccopmatop T1 HamartbiBa- Tabnuua 1
0T B TpK, @ T2 - B YeTblpe CKpyYeH- (v pp—— Yamoenman
HbIX Mexay coboit nposoja (war | nuanasow,| sanatowero 4actova B
CKPYTKM - 3 MM). HamOTKy BeayT BUTOK Mry redepatopa, My | cmecurene,
K BUTKY. My

KoHcTpykumA katywek L1, L7 1 1,9 7,33...7,43
MX HAMOTOYHble [OaHHble Takue e, 3.5 9..93
KaK B npuemMHuke "TURBO-TEST*. 7 12,5..126

KOpNyC MpUeMHIKa, O4epTaHiA 10 7.75..1.775 15,5...1555
nevaTHoOW nnatbl, BEPHbEP, 1‘; 3 gésé"ﬁ‘gf’%a
koHpeHcatopbl [TI wu BxogHOro 21 7‘.75...7.9‘75 15.5. 15.95
KOHTYpa, @  TaKke  CUNOBON 24 §.695.0.745 | 19.39...19.49
TpaHcHopMaTop MCMoNb30BaHbl Te 28 11,25...11,535 22.5...23.07
Xe, 4to U B npuemHuke "TURBO- 28,5 11,535...11,82 23,07..23.64
TEST. 29 11.82...12.1 2364 242

Katywku MY 1 anauntnyeckoro counbtpa 3akiioyeHbl B altOMUHUEBBIE 3KPaHbI.
Kapkachbl katywek L1 u L7 kepamunyeckune, oCTanbHbIX KaTyLLUEK - MOSIMCTUPONOBLIE.

Ocku3 KaTywku L1 nokasaH Ha puc.5. HamoTka cekLMoHMpoBaHHan.

CeKkuumn pasfeneHsbl Lwevkamn u3 retmHakca TonwnHon 1 mm. OHU Tyro HapeTbl Ha
Kapkac u NpukneeHsl K Hemy kneem "MomeHT". [IiMHa Kapkaca KaTywku L7 - 46 mm.

B npuemHuke npumeHeHbl peauctopbl MITT, CI3-9a, CI13-386, koHgeHcaTopbl KM,
KT-1, KO-1, KINC, K50-6, K53-1. [1nA nepecTpoky NpMeMH1Ka no Y4acToTe MCMosb30BaHbl
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TaK HasbiBaeMble guddpeperumansHble KMNE ("6abouka") A04.652.007 oT pagmocTaHuum

P-821 (822). Tabnuua 2
Noa. Yucno Mapxa n anameTp fOwnamerp Tun Mpumeuanune
0603H. | BuTKOB npoBoaAa, MM Kapxaca, Mm | cepaeuHuka
L1 118 {Cm. puc. 4) 8 Kepamuka Cwm. puc. 4
L2, L4 32 nan 0.16 5 cup Oreog ot 10-ro sutka
CHHW3y, BHasan
L3 16 n3n 0,16 5 CcupP Nosepx L2, sHasan
L5 20 nan _0.16 5 cyr Noeepx L4, sHaean
L6 fpoccens 1-0.1 160 Mk«
L7 31 nan 1.0 8 Kepamuxa BUTOK K BUTKY
L8 17 nan 04s 5 CcupP BWUTOK K BUTKY
L9 11 n3n 0.4s 5 CupP BuToK K BUTKY
L10 12 n3n 0,45 5 CupP BWUTOK K BUTKY
L11 32 n3n o.16 5 cuprP Braean
L12 [Apoccent 0-01 30 M
L13 27 n3n 0,24 5 BUTOK K BUTKY
T1 10+10+ nanwo 0,24 50BY K7x4x2 | 2 konbla ckneuTb Kneem
+10 "MomenT"
T2 10+10+ n3nwo 0.24 50BY K7x4x2 | 2 xonbua CKenTb Kneem
+10+10 "MomenT"
T3 YW 16x24 TBK-110 12
! 2430 nas-1 0,15 220B
Il 150 n3.-1 0.55 MNepemeHHOe HAaNPAX.
16 B (nog Harpy3kon)
Ona  yBenuyeHwuA -y | |
= __Havanrg
onfaty
w | 10 Jumos om 3-20 Bumna (KX f)t
Apyr ¢ Apyrom, a poTopbl =\ pan10 5-20 sumnt ( Zﬁ'?\
- ¢ 06wmm nposopoM. Mo ! om o-29 o "
BULY 3aBUCUMOCTU = om W-zo Oumna (,247)
eMKOCTM OT yrna noBo- om 12-z0 Bumna (217 |
poTa potopa ot KOHREH- < |20fumKos il
caTopbl npAMOEM- N\ ,55 om 15-20 fumna (,1%?) VS
KOCTHble, noaTomy 6e3 om 25-20 Bumxa (107} | <
Kakux-nmbo 0CcobbIX - .
YXULLLPEHNA ynanoce 0 0umnod—
MoNyYnTb  AOCTATOYHO AN 035 = om %0-20 Sumna (,77)
6onbLuyio PacTAXKY g;ﬁ”g’gg’ == om M-20 Bumna (357 )
' *
WwKanbl B TenerpagHbIx ‘fJMIIMM"':-'é_ Kowey (113 Bumnas)
yyacTkax. v i
Pene Ki un K2 - Y Sy "
POC60 B wucnonHeHuu 28

PC4.569.437 (Tok cpaba-

Puc.5

a0
co
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TbiBaHuA - 12,4 MA, a conpoTuenerne 06MoTkm - 675...925 Om).

Mepekntouatenb SA1- ranetHoiid MF3-11M4H. Maneta SA1.4 pacnonoxeHa mexay
raneton SA1.3 (pacnonoxeHHon b6nvke K neyatHow nnate) u ranetamu SA1.1, SA1.2
(pacnonoxxeHHbIMKU 6AVKE K NLLEBOWA NaHenn npuemHuka); SA2 - mukpotymbnep MT-1;
SA3 - kHonouHbIN M2K ¢ chmkcaunen B HaXXatoM nonokeHnn; SA4 - mukpotymbnep MT-3.

N3meputenbHaa ronoska PA1 - mukpoamnepmeTp M476/3 ¢ TOKOM MOMHOro
OTKNOHeHuA cTpenku 100 MKA (0T marHuTocpoHa "PomanTuk-3"). B KBapLEeBOM GubTPE U
KBapL,EBOM reHepatope NpuMMeEHEeHbl KBapLeBble pe3oHaTopbl M3 Habopa "Keapuesble
pesoHaTopbl aniA papuontobutenen” Ne 1 (nacnopt MIM2.940.006 I1C).

CeteBoii TpaHcchopmatop T3 - TBK oT YepHo-6enoro namnosoro Tenesusopa. [Ana
NOBLILEHNA HAAEXHOCTW €ro >xenarenbHo popabotatb: pas3obpaTb NNaCTUHLI
MarHuTonposoga u cobpatb UX BHAXSIECT, YAANMB TEM CamblM 3a30p Mexay nnacTUHamu.
lNepen, yCTaHOBKOW B MPUEMHWK TPAHCCOPMATOP HYXHO MOMECTUTb B KOpob4aTblin 3KpaH,
M3roTOB/IEHHBIA M3 MATKOW cTanu TonwmHon 0,5...0,8 Mm.

BonblWKNHCTBO peTaneid NPUMEMHMKA CMOHTUPOBAHO Ha MevyatHoOW nnaTte wu3
ONbrMpoBaHHOrO CTEKNOTEKCTONNUTA TOAWMHON 1,5 MM. KaTtywka L1 ycTaHoBneHa Ha
rnepefHen naHenu, katywka L7 - Ha nevatHow nnaTe, OCU UX MPOEKLMIA nepecekaroTcA
nog yrnom 90°. 11 oTAeneH OT ONOPHOro reHepaTopa W 0CTaNbHbIX KACKAL0B NPUEMHUKa
3KPaHOM - NeperopofKoii BbICOTON 46 MM, COrHYTOI U3 SIMCTOBON 1IATYHW TONLLMHON 1 MM.
KBapueBblii puabTp Takke OTAENEH aHanorMyHOW NaTyHHOW Mneperopogkon. JOKpaHsbl
kaTywek L8, L9, L10 obpasyioT cBoeobpasHblii akpaH pnAa cmecutena VT1, VT2,
OTAENAOLWMIA ro OT OCTasIbHbLIX KACKaoB.

HanaxuBaHve npuemHuMKa HauMHAOT C NPOBEPKWM OTCYTCTBMA KOPOTKOro
3aMblkaHuA No LUenAM MnuTaHuA. 3ateM NOACTPOMKOW pesuctopa R68 yctaHaenvsaroT
nuTarLLEE HANPAXXEHNE Ha Bbixogae cTabunusartopa (Ha katope anoga VD9 0THOCMTENBHO
Kopnyca) +12 B panee yctaHaBNMBaOT peXXMmMbl TpaHaucTopos VT1-VT4 no noCTOAHHOMY
TOKy Nop6opoM pe3ncTopoB B 3aTBOPHbIX LenAax (R1, R7, R13) Tak, utobbl Ha ux nctokax
YCTAHOBMNOCb MOCTOAHHOE HanpsxeHue okono +0,9 B. Pexum TpaHsuctopa VT10
nogbupatot pesnctopom R43. YkasaHHyl oOnepaunto HyXHO MPOM3BOAMTL Npu
OTKJIFOYEHHON aHTEeHHE, NepeknoYaTeNb AManasoHoB - B NosioxeHun "14 MIrw", oBumxku
pesuctopoB R31 1 R59 - B NONOXEHWAX, COOTBETCTBYHOLLUX MAKCUMaNbHOMY YCUNEHUIO.
Pesnctop R58 nopgbupatot no MakCMmasbHOMY YCUIIEHUIO MPU HEUCKaXXEHHOM CUrHase B
kackapax M4, npu 9TOM MOCTOAHHOE HanpAXXeHue Ha KonsiekTope TpaHsuctopa VT13
LOSMKHO HaxoguTbeA B nNpegenax +3...5 B. B ntobom criyyae OHO He OOMKHO MPeBbILaTh
+5 B.

HanaxvsaHue okoHevHoro YHY 3akntouaetca B nopbope pesuctopa R33 ¢ uenbto
YCTaHOBKM TOKa NMOKOA BbIXORHbIX TpaHauctopos VT7, VT8, pasHoro 9 MA, n nogbope R35
OJIA YCTAHOBKWM HanpPAXEHWA NWTaHWA YKa3aHHbIX TPaH3UCTOPOB, PABHOMO MOSIOBUHE
nutatoLero. Mopbopom pesnctopa R27 yctaHaBAMBAKOT HANPAXKEHWE NUTAHUA Ha BbIBOAE
5 mukpocxembl DA1, paBHOE MONOBMHE MUTALOLLLETO.

Mop6opom pesnctopa R29 MOXHO B0BUTLCA M3MEHEHNA KOIPULIMEHTA YCUNEHMA
Kackapa B Ty WAW WHYKO CTOPOHY (MPU 9TOM HECKOSIbKO MEHAETCA €ero 4actoTHaA

BrnokHoT “Pagioamartopa” Ne 12 E-'S'



NMpuemHuku Habnroparena

xapaktepuctvka). KeapueBbii (ounbTp HacTpavMBaroT nyTem nopbopa KOHOAEHCATOPOB.
lMpu 3aMblKaHUM KOHTAKTOB pene K2 nonoca nponyckaHuAa gomkHa cyxarbcAa go 1 k.
Mpu oTAMuUMM WKMPWMHBI NONOCHI MPOMYCKAHMA OT yKasaHHoW crnegpyeT nopobpatb
KoHpeHcatopbl C16, C18.

YactoTel I ycTtaHaBnuBaroT B COOTBETCTBMM C Tabn.1 nmyTem NOACTPOMKM
KoHgeHcatopoB C56-C63. lMocne 3TOr0 NPOM3BOAAT TEPMOKOMMEHCALMIO 3aMEHOM
KoHgeHcatopoB C52, C66, C64, C67, C68 Ha pmanasoHe 18 MIL, KoHpeHcaTopamu,
paBHbIMU MO HOMWHANY, HO C PasfMYHbIM TEMMNepPaTypHbIM KOIPMULIMEHTOM eMKOCTM
(TKE). AHanormyHo 3ameHArT koHgeHcaTopbl C49-C51 C53-C55, C105 Ha ocTasbHbIX
AmanasoHax.

MopcTpoikon katywek L8-L10 HacTpavBatoT annMNTUYECKWUA ounbTp, pobusanck
yacToTbl cpesa 12,65 MI'L 1 oTCyTCTBMA 3aMETHbIX NpoBanos AYX. YacToTy kBapLeBoro
retepognHa VT11 ycTaHaBnvBarOT MOACTPOMKON KaTywku L13 Ha HMXKXHEM ckaTte
XapakTepucTuku keapuesoro cunbTpa. [loacTpoikoit katywku L11 pobusatotca
MakcMmyma curHana Ha amMuTTepe TpaHauctopa VT12.

Mogae curHan ot NCC ¢ 4acToTOW, COOTBETCTBYHOLLEN BbIOPaHHOMY AManasoHy,
nopctpausatoT C3, L2, L4 no makcumymy curHana Ha Bbixoge. lNMopbopom pesuctopa R2
pobuBatoTcA Haubonbliero kKoadpduumeHta npeobpasosaHnA Ha BY puanasoHax.
MopcTponkon pesuctopa R25 GanaHcupyroT cMecuTeflb Mo HawsyyllemMy MoaassieHunto
curHana keapuesoro retepoguHa. Mopbopom pesuctopa R55 pobusatotcA OTCYTCTBUA
UCK&XXEHUA CUHYCOMAANBbHOMO CUrHana retepoguHa mpu MakcumanbHOW amnauTyge.
Mopbopom pesuctopa R64 ycTaHaBnuMBalT NpuemnemMbliin yposeHb cpabatbiBaHuA APY.
MocToAHHy0 Bpemenu APY perynupytoT nogbopom koHpeHcatopa C94. [1nA ycTonumnson
pabotbl nepexon 6asa-amuTtTep TpaH3ucTopa VT15 XenaTenbHO 3allyHTUMPOBATb
pesuctopoM 1...3 KOMm.

YKB npuemMHuk npAmoro npeobpasoBanuA paspabotan A. AHkyauHos, UA3VVM
(http://hamradio.online.ru).

MpueMHuK npepgHasHayveH pnAa paboTtel B guanasoHe 144 MIu. OcobeHHOCTbHO
cxeMbl (puc.6) npuemHuka ABNAETCA cTabunusaumA 4acToTbl reTepoguHa keapuem. B
[AHHON KOHCTPYKLMM KBapL, Ha 24 MI'L, 6bin B3AT U3 CTApOW KOMMbIOTEPHO BUAEOMNATHI,
HO MOXET UCMOMb30BATLCA M APYro NOAXOQALLMIA KBapL,. YyBCTBUTENbHOCTL NPUEMHIMKA
[OCTaTOMHO BbICOKAA, YTO MO3BOMAET WCMOMb30BaTh AAHHYIO KOHCTPYKLMIO Kak AnA
NpoBefeHNA N3MePEHUI B 2-METPOBOM AManasoHe, Tak 1 B Ka4ecTBe CaMOCTOATENIbHOMO
ycTponcTea. NutaHue nyyle MCnonb3oBath OT akKyMynATOPHOW 6aTapeu, Tak Kak BCEM
“3BECTHA YYBCTBUTENBHOCTb NOLOBHOr0 NPOCTELLEro NPUEMHMKA K CETEBBIM HABOAKaM
Ha yacrtoTte 50 L.

BxogHon curHan uactotoin 144 MIu u3 aHTteHHbl WAT1 nocTynaet Ha Kackapg
YCUNEHNA BbICOKOW 4acToTbl, COBpaHHOM Ha MarnowymAlemM TpaH3aucTtope KT399A.
[aHHbIA yCUIUTENb MMEET BXOLHYIO U BbIXOLHYIO LLenu NpecenekTopa, HaCTPOEeHHbIE Ha
144 MI'y. C Bbixoga YBY curHan noctynaeT B Lenb CMECUTENA, BbINOHEHHOrO Ha ANOAAX
¢ 6apbepom LLIOTKM ¢ BCTpeuHOo-NapaniensHbiM BKIKYeHeM. 3T0 NO3BOMAET YNPOCTUTbL
KOHCTPYKLWIO reTepOAMHa, OrpaHMumBLUNCE DOPMUPOBAHUEM YaCTOThl rETEPOANHA B 72
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Ml'u. C Bbixoga cmecutena yepe3 RC-punbTp HYUKHUX YaCTOT CUrHaM 3BYKOBOW 4acToThl
MoCTynaeT Ha Kackagbl YCUNEeHWA 3BYKOBOW 4acToThl. Ha npuHuUMnuanbHoi cxeme He
nokasaH ycunutenb MowHocTh 34. MoxeT ucnonb3oBatbcA Ntoban ero KOHCTPYKLMA, HO
Ha MakKeTe B aBTOPCKOM BapuaHTe ucnosb3osanca yeunutenb B coctase MC K174XA10.
Mpw pucoBke nevaTHoW nnatbl Takxe Obina UCNonb3oBaHa 3Ta MUKPOCXema.

AR
0 Im 1000 sacp
RS @z
i_

[eTepodnH npUeMHUKA He WUMeeT
ocobenHocTen. Ha VT4 cobpaH 3aparowiui
reHepaTop Ha TpaHaucTope KT315, KoTopbli
B036yxOaeTcA Ha OCHOBHOW 4actoTe B
24 Ml'y, Ha VT5 [T346 cobpaH yMHOXWUTEND
Ha 3. [pu uncnonb3oBaHMW HOMUHANOB
3/IEMEHTOB B 3aparwllemM reHeparope,
yKasaHHbIX Ha Cxeme, Jerko mnony4uTb
nepecTpomnky 4acToTbl npuemMHuka
- Puc.6  144,0..144,1 Mru.

Bce KOHTYPHbIE KaTyLLUKW, UCNONIb3yeMble B KOHCTPYKLMW, COAep»Xann no 4 ButKa
3ManupoBaHHoro nposofa anameTpom 0,5 MM, HaMOTaHHbIX Ha OMNpaBke 5 MM C LUarom
1,5...2 mm. OtBogbl oT 1 BUTKA. KoHTypbl L1C2 1 L2C6C7 HacTpamBakoTCA Ha 4acToTy
144 Ml'y, koHTyp L3C21C22 HacTpamBaetcA Ha uactoTy 72 MIu. lNpaBunbHOCTb
HacCTPOWMKM 3TOr0 KOHTypa KOHTponupoBsanacb BonbTMeTpoM ¢ BY ronoskon u
YyacToToMepoM. KOHTYpbl MO CUrHanbHOMY TPaKTy HacTpauBanucb MO OMOPHOMY
KBapLEBOMY reHepaTopy (rapMOHMKK 4acToTbl KpaTHble 144 MITL).

Mpu HacTpoiike pexumoB kackagos Ha VT1, VT2, VI3 no nocToAHHOMY TOKY
Hanps>xeHve Ha 6asax BCcex TPaH3UCTOPOB [OMKHO cocTaenATk 0,6...0,7 B. Ha makeTe Bce
COeIMHEeHMA BLINOMHANUCL MaKCUManbHO KOPOTKUMW nNpoBogHUKamu. [lpu 3TOM
MPUEMHUK MOKa3an XopoLLy HACTpamBaemMoCTb W cTaburbHyto paborty.

YKB UM npuemHuk Ha 145 MI'y, paspabotanu E. ®ponos, UA3IC), B. [JonomaHos,
UABIBT, H. BepeskuH, UA3JD u3 r. Teepu. B nocnegHee BpemAa paguontobutenu
NPOABAAIOT MHTEpeC K pabote Ha YKB ¢ ncnonb3oBaHWeM 4actoTHOW mogynAauum (YM).
OTOMY B HeManoii cteneHun cnocobCTBOBaN0 paspeLleHune nosyyatb pagnontobuTenbCKyo
nnueHsmo 6e3 3HaHnA a3bykn Mop3ae npu ycnoeum paboTbl TONbKo Ha YKB.

|
L
3
33,
IL
FRE
3
S
i
3
3 8
[

BrnokHoT “Pagioamartopa” Ne 12

(U]
—_—



NMpuemHuku Habnroparena

MoABneHne B LUMPOKOW Mpodaxe MUKpPOCXeM cepun K74 no3Bonuiio cospatb
ManorabapuTHyt0, YHUBEPCASIbHYH, MPOCTYKO W JIErkO MOBTOPAEMYKO KOHCTPYKUMIO C
[OTATOYHO BbLICOKUMW XapakTepucTukamu. Mcnonb3oBaHue B NPUEMHUKE MOAYNA
YMNY31M ot Tenesusopa, BKYawowero Mukpocxemy K174YP4 u chunbTpbl, [ano
BO3MOXXHOCTb COKPaTUTb YNCII0 HAMOTOYHBIX 3/IEMEHTOB (KOHTYpOB [M4). Mpun aTOM TpakT
MY nonyunncA OTHOCUTENbHO LLIMPOKONMOJIOCHBIM: MO0Ca MPOMyCKaHUA NPUMEPHO B TPU
pasa 6onblle onTManbHoW. Ho ¢ 3TUM BMOMHE MOXHO CMUPUTBLCA, TakK Kak noka 4ucno
paboTarowwmx nobutenbckux YM cTaHuuiA HEBESTMKO 1, Kak NpaBuno, BCe oHM paboTaroT Ha
O[LHOM YacToTe.

MNpremMHUK MOCTPOEH MO CynepreTepoavHHON CXeme C OfHUM npeobpasoBaHneM
yacToThl (puc.7). OH paboTaeT B guanasoHe Yactot 145,4...145,7 MI'y,. YyBCTBUTENBHOCTD
okono 5 MKB. lNMpomexyTouHaa yacTtota paeHa 6,5 MIu. Monoca nponyckaHwa no PY
300 kl'y, no MY 50 «klu. BxopmHoe conmpoTuBfeHwe npuemHuka 75 Om. BbixogHaA
MoLLHOCTb TpakTa 34 He meHee 0,5 BT. Annapat nuTaeTcA OT UCTOYHMKA HanpAXXeHUeMm
9 B 1 noTpebnAeT TOK (Npu cpegHei rpoMKOCTM npuema) okosno 50 MA.
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CurHan wn3 aHTeHHbl 4Yepe3 kKoHgeHcatop C1 nocTtynaet Ha koHTyp L1C2,
MOOKIIOYEHHbI MONHOCTBIO K MepBOMY 3aTBOpPYy MofieBoro TpaHsuctopa VT,
BbINONHAOLEro dyHKUuuM yeunutena PY. M3meHAA nopgcTpoeyHbiM pesuctopom Ri
HanpmAXeHWe CMeLLeHnA Ha BTOPOM 3aTBOPE 3TOr0 TPaH3MCTOpa, MOXHO PerynupoBsarb
ycuneHue kackaga Ao Heobxogumoro uam onTuManbHOro ypoBHA. KoHTyp L2C6,
ABNAOWMACA HArpy3kon ycunutena PY, NnogknoYeH K CTOKY TPaH3ncTopa 4acTuyHo.

C yactu BnTkoB KaTyLwku L2 curHan PY noctynaeT Ha CMecuTenb, BbIMONHEHHBIA Ha
mukpocxeme DA1. Ha Hei e cobpaH reHepaTop nnaBHOro pguanasoHa. Ero
yacTtoTto3agarowmn koHtyp L3C12 nepectpaumsatotr Bapukanom VD2 B npepenax
139,9...139,2 MI'u. KonebaHuAa npomMexxyTouHoW 4acTothl 6,5 MIL BbinenAlTcA Ha
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KoHType L4C15. BeibpaHHaa MY onpepenAseTcA mucnonb3dyembiM Mogynem YMNY31M. B
coCTaBe MOpyNnA WUMEKTCA [BYXKPUCTasIbHbIA MOMOCOBON (OUMLTP, BOCbMWKACKAQHbINA
ycunutenb-orpaHumunTens MY, petekTop 1 npeaBaputenbHbld yeunutens 34. AkTneHaA
YyacTb MOAyNA BbINOSHEHA HA MUKpocxeMe K174YP4,

C Bbixopa mogmynA (BbiBog 6) HanpaxeHue 34 4epes perynAtop rpoMKOCTU
(peauctop R8) nocTynaet Ha OKOHeYHbI yeunutenb 34, cobpaHHbiin Ha Mukpocxeme DA3,
KoTOpaA BKItoYeHa rno 6onee NPoCcTomn, N0 CPABHEHWIO C TUMOBOWA, CXEME.

Bbixon Mukpocxembl DA3 (BbiBOL, 12) Harpy»xeH Ha rpoMkorosoputesnis BA1.

[HeTtanu npueMHuka B OCHOBHOM ManorabapuTHble. Bce NOCTOAHHbIE PE3nCTOpSI,
kpome R11, Tuna OMIIT-0,125. Peanctop R11 MOXHO M3roTOBMTL CaMOCTOATENLHO,
HaMOTaB HY>XHOE KOJIMYECTBO BbICOKOOMHOr0 NpoBoga (HUXPOMOBOro) Ha pesuctop MJIT-
0,25. B kauecTBe NOACTPOeYHOro peanctopa R1 MoxHO ncnonb3oeatb Cr13-38A, Cl13-41
n ppyrue. Pesuctopbl R4 n R8 npaktuyeckum ntobble, WMEKLLMECA B HanMuun y
paguontobutens.

KoHpeHcaTopbl  MOCTOAHHOW  eMKOCTM  MOXHO — MCMOnb3oBatb  ftobble
manorabaputHele, Hanpumep KM; okcupHble K50-6 munu 6onee cospemeHHble K50-16.
KoHgeHcatopbl C9-C11, C14 pomkHbl 6bITb MO BO3MOXHOCTM C MabiM 3HavyeHnem TKE.
MopctpoeuHble koHpeHcaTopbl C2, C6 MI, C12 ¢ Bo3pyLuHbIM gudnekTpukom 1KIMNBM,
KOTOpBbI C xyawmm pesynbtatoM 3amenumM KIMKMH (6e3 nsmeHeHvA neyaTtHoii nnartbl).

BmecTo mukpocxembl K174MNC1 (DA1) MoXxHO ucnonb3oBatb 6e3 gopaboTtku nnartbl
K1741C4. Jonyctuma 3ameHa mogyna YM4Y31M mogynem Y432, Mukpocxema K174YH7
MOXET ObITb 3aMeHeHa (C M3MEHeHWeM pUCyHka nevatHon nnatbl) K174YH4, opHako
nocnegHAA, Kak nokasasn onbiT, paboTaeT HeyCTONUMBO.

Tpanauctop VT1 (KM306A) ponyckaer 3ameHy K306 unu K350 ¢ nobbim
6ykBeHHbIM uHAeKkcoM. CtabunutpoH VD1 manorabapuTHblii € HanpAXEHUEM
cTabunusaumu 5,6...8 B. F'pomkorosoputenb BA1 MoxeT 6biTb Nt06bIM C CONPOTUBAIEHNEM
3BYKOBOIA KaTyLLKW B npepenax 4...8 Om n mowHocTbio 0,25...1 BT.

Katywkn L1 un L2 6eckapkacHble C HapyXHbiM OWamMeTpoM 6 MM, HamoTaHbl
nocepebpeHHbIM NPOBOAOM AnameTpoM 0,7 MM. [InnHa HamoTku katywku L1 9 mm, umcno
BUTKOB 1+4, KaTywku L2 7 MM, a uncno Butkos 1+1+2. B 06onx cnyvaAx OTCYET BUTKOB
BEOETCA OT BbIBOAA, COEAMHEHHOr0 C NPOBOAOM nuTaHuA. KaTywka L3 HamoTaHa Takum
)Xe npoBopoM, yto 1 L1, L2, Ha kepaMnyeckoM kapkace gmaMeTpoMm 5 MM (HamaTbiBaroT
C HaTAXKEHWEM) C NOCAIEAYHOLLEN NPONUTKON Kneem bAD2. Yncno BMTKOB 4, AnvHa HamoTKu
10 MM. OueHb ypobHO onA M3rOTOBMIEHMA STOW KaTyLIKX UCMONb30BaTb KepaMuyeckue
kapkacbl 0T YKB papuoctanumm "Mapc". Katywka L4 HamoTtaHna nposogom MIJILLO 0,15
B 6poHeBoM MarHuTonposoge Cb9a. OHa nmeeT 20 BUTKOB, OTBOA, CAEMNaH OT CEPEeaMHbI.

KOHCTpyKUMA npuemMHuka mMoxeT bbiTb itobon. OpuH 13 BO3MOXHBIX BapuaHToB
odhopMIIEHNA annaparta nokasaH B Havane cratbu. OueHb yoobHo, Hanpumep, cobpaTb
NPMeMHUK B Koprnyce ObITOBOr0 abOHEHTCKOro rpPOMKOroBOPWUTENA, MPUMEHWUB Nto6oM
WCTOUHWK NUTaHWA HanpAXxeHnem 8...12 B.

BONMbLMHCTBO pPaAMO3NEMEHTOB MPUEMHUKA YCTAHOBMIEHO Ha MeyvaTHoW nnate,
BbINOSIHEHHON U3 OQHOCTOPOHHEro (HOSIbrMPOBAHHOIO CTEK/IOTEKCTONMUTA TOSLLMHOM

BrnokHoT “Pagioamartopa” Ne 12 3'5'



NMpuemHuku Habnroparena

1,5...2 MM. Pa3melleHve getaneii nokasaHo Ha puc.8, gpotowabnoHa - Ha puc.9.
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Mo pasmepam nnaTtbl M3 [IOPaNlOMUHUEBOrO CMiaBa [EnalT OCHOBaHMe,
MPUKPENNAEMOE K Hell CHU3Yy NOCPEACTBOM BMHTOB M3 1 METannmMyecknx BTyNOK AJIMHON
5 MM, KOTOpOe 1rpaeT posnb 3kpaHa (puc.10). B nnate 1 0CHOBaHWW CefyeT NPOCBepPNUTbL
OTBEPCTWA ANA [OCTyna K NOACTPoeYHbiM 3anemeHtam (C12, L4) n nop kpenexHble
petanu. Mukpocxemy DA3 kpenAT K neyaTHon nnarte ¢ NOMOLLbI BUHTOB M2,5 1 BTYNOK.

TennooTeog Ha MUKPOCXEMY MOXHO HE CTaBUTb.
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OnA CBA3M C BHEWHWMW 3NEMEHTAMU B
MeYaTHy mnaTty crepyeT BhpeccoBaTb MOHTaXHbIE
LUNWIbKK (Mnn oTpeskn nposoga pamHon 10...15 mm).
Peauctop R4 ("Hactpoitka") cHab»aroT npocTeiiLeit
LUKaSIoN ¢ penennaAmu yepes 25 klu.

Ha nnate co CTOpOHbI feTaneit y4actok, rpe
pacnonaraercA Mukpocxema DA1, koHTypbl L3C12,
L4C15 n HekoTOpble Opyrue petanu, OoropaxuBaroT
3KpaHoOM 13 MegHON oonbru TonwmHoi 0,15...0,5 Mm
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=
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(pnc.10). BoicoTa akpaHa 30 mm. [InA ero KpenneHnA u namku B nnate npegycMOTPeEHbI
OTBEPCTUA.

Mpy ncnpaBHbIX OETafiAX HanaXuBaHWe NPUEMHMKA 3aK/YaeTCA B HACTPOiike
KonebarenbHbIX KOHTYPOB Ha COOTBETCTBYHOLLYK 4acToTy. [nA HanaxusanuA
Heobxoommebl curHan-reseparop, YKB reHepatop, yactotomep, paboTtarowuin Ha yacTtoTax
00 150 MI'y, un reHeparop 34.

TpakT 3ByKOBOW 4aCTOTbI MPOBEPAIOT, MOAAB C reHeparopa 34 curHan 4actoToin
1000 'y n amnanTygom 50...100 MB Ha BepxHUI MO CXEME BbIBOL, PErynATopa rpoMKOCTM.
Tpakt MY-34 npu ncnpasHbix Mogyne n Mukpocxeme DA3, kak npasuno, pabotaeT cpasy.
Mpv nopkntoveHun K Boisogy 1 MopynA YIMY31M HebonbLLOro 0Tpeska NpoBOAa ChblWHbI
papMoBeLLaTeNibHble CTaHuuK, paboTatolume Ha vyactoTax Bosne 6,5 MIu.

Mpn HanaxwueaHun TpakTta MY-34 ¢ nomowbo curHan-reHepatopa Ha Bxop DA1
(BblBOA, 8) MOpAOT YaCTOTHO-MOAYNMPOBAHHLIA curHan ¢ amnautygoin 5..10 MB un
yactoton 6,5 MIu. M3meHAA nonoxeHwe MOACTPOEYHMKA KaTywku L4, pobusarorca
MakcUMasbHO FPOMKOCTM CUrHana Ha Bbixoge npuwemHuka. Ecnu B npubope Het
YacToTHOW MopynAuumn, To KOoHTyp L4C15 HacTpamsaloT OO0 WCYE3HOBEHMA LUWMEHWUA B
rPOMKOrOBOpUTENE.

Hanee «koHtyp L3C12 B [Tl HacTpauMBawT Ha 4acToTy B MWHTepBane
138,9...139,2 MI'u. Yactotomep nogkntoyatoT K BbiBogy 13 Mukpocxembl DA1 uyepes
MUHUMasbHO BO3MOXXHYKO eMKOCTb KoHfeHcaTopa (1...2 n®). Mpu Hanuuum konebaHui B
KOHType koHpeHcaTtopoM C12 "BroHatoT" T B HY>XHbIA fMana3oH 4acToT Npu CpeaHeMm
NosIOXXEeHUN nepemMeHHoro pesuctopa R4. [ocne 3Toro nNpoBepAtT NepekpbiTMe YacToT
reTepoguMHoM, OHO posmkHO ObiTb 300...500 kly. MNpu HeobxomMMOCTM MHTepBan
NepecTpokn MOXHO n3amMeHuTb nopgbopom koHpeHcaTopa C14.

Yeunutens PY HanaxusatoT, mopas curHan paboyen 4actoTbl aMniMTyaoA OKOMo
100 MKB Ha Bxop npuemHuka. Osmxok pesuctopa R1 npu aToM fomkeH bbiTb B CpeaHEM
nonoxxeHun. BHayane HactpauBaroT koHTyp L1C2 no MakCMMymy BbIXOLHOrO CurHana, a
3aTeM, yMeHbLUMB ypoBeHb curHana ¢ YKB renepatopa go 10 MkB, konTyp L2C6. Mo
YPOBHIO BbIXOQHOMO CUrHasa yTouHAKT NONoXeHWe 0TBOAOB KaTywwek L1, L2 n nonoxeHve
nBuvxka pesuctopa R1.

OkoOHuYaTeNbHO HacTpauBatT MNPUEMHUK C HAPYXXHOW aHTEHHOM (C BXOLHBIM
conpotusnenmem 75 Om) BO BpemA paboTbl NHOOUTENbCKMX PaanoCTaHLNA.

CeepxpereHepaTuBHbIA NMPUEMHUK Ha MONEBOM TpaH3ucTope paspaboTan
B. OHnweHko (http://www.qgrx.narod.ru).

CepxpereHepaTvBHblE NPUEMHUKM OTIMYAKOTCA BbICOKOW 4yBCTBUTESIbHOCTLIO U
60nMbWIMM  yCUAEHWEM MPW  UCKNHOUYUTENIbHONW MPOCTOTE CXEMbl U KOHCTPYKLMW.
Papguontobutenn 06bIMHO KOHCTPYMPYHOT CBEpPXpPEereHepaTopbl C camoralleHueMm,
KanpusHole B HacTpoike. Jlydywwumn napameTpamu U ctabunbHOCTbO B paboTe
OTNNYAKOTCA CBEPXPEreHepaTopbl C BHELLHAM UCTOYHUKOM racALumx konebanwii. iImeHHo
TakaA KOHCTPYKLMA 1 npegnaraeTcA B nybnnkyemon craTbe.

MN3BecTHO, 4TO  YyBCTBUTENIbHOCTb  CBEPXPEreHepaTuBHLIX  MPUEMHUKOB
orpaHnynBaeTcA COBCTBEHHbIMU LIYyMaMu pereHepaTMBHOIO Kackapa, KoTopble B
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3HAUNTENbHON CTEeMeHn OnpedenAlTCA LYMOBLIMU CBOACTBAMWU WUCMOMb3YEMOro
TpaH3ucTopa. HecMOTpA Ha TO, YTO NONEBbIE TPAHIUCTOPbI ABNAKOTCA MEHee WYMALLMMMU,
yem OunonApHble, B JfiMTepaType MPaKTUYECKM He BCTPeYarTCA  CXeMbl
cBepxpereHepatopoB Ha 6ase nonesbix TPaH3WCTOPOB. 3AeChb MpepsiaraeTcA BapuaHT
MMEHHO Takoro npuemHuka. CyLieCTBEHHbIMW ero JOCTOMHCTBAMU ABMAKOTCA BbiCOKaA
yyBCcTBUTENBLHOCTL (0,5 MKB nmpu rnybuHe mogynAumu 0,9 M OTHOLIEHWU CUrHan/Wwym
12 pb), manbiii Tok notpebneHna (1,4 MA Npu HanNpsXeHWn nutaHuA 4 B), wmpokwnii
AManasoH nutarowmx HanpaxeHuia (3...9 B), manoe napasuTtHoe usnyveHune (Co6CTBEHHO
cBepxpereHepaTtop notTpebnAeT Tok 80 MKA).

BHewHAA cynepu3auuA CywecTBEHHO YMNpoLWaeT HACTPOWKY MNpPUEMHUKa U
NOBbILLAET YCTOWUMBOCTb ero paboTbl. MPUEMHMK C yCNexoM MOXET BblTb MCNOMb30BaH B
TPaoMUMOHHBLIX [NA CBepxpereHepatopa obnactAXx npuMeHeHuA: B annapartype
paguoynpasfeHnA, NPOCTENLLNX PAANOCTaHLMAX, PAAMOOXPAHHbIX YCTPOWCTBAX W T.N.

MpuHUMNManbHaA cxema npueMHuka naobpaxeHa Ha puc.11.

CeepxpereHepatuBHbIA OeTEKTOP cobpaH Ha manowymAllem TpaHauctope VT1.
Kackap npepcrtaenAeT coboii aBTOreHepaTop C aBTOTPaHCGOPMAaTOpPHON obpaTtHon
CBA3bID. YacToTa reHepauuu onpepenfseTcA napameTpamu KonebaTenbHOro KOoHTypa
L1C2, HacTpoeHHOro Ha 27,12 MIu. lpumeHeHMe [Byx3aTBOPHOro TpaH3ucTopa
3HAUMTENBHO YNPOLLAET peann3aumnio pexxmma BHeLLHEN cynepusaumm.
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MSBeCTHO, YTO 3HAYEHUE KPYTU3HbI XapPakKTeEPUCTUKK NO NEPBOMY 3aTBOPY 3aBUCUT OT
HanpAXXeHWA Ha BTOPOM 3aTBope. Koraa 3To HanpaXXeHue paBHO HyIHo, KPYTU3Ha MeHbLUe
KpUTUYECKON, U reHepaumA OTCYTCTBYeT. Ha BTOpoi 3arBop uepes noteHuuomeTtp R3
NOAAeTCA HanpAXeHKe cynepusauum yactotoii 60...70 k'L, oT reHepaTopa, cobpaHHOro Ha
anemeHTax DD1.1 n DD1.2.

KoHnpeHcatop C5 coegmHAET BTOpOW 3aTBOP C OOLWMM MPOBOAOM MO BbICOKOM
yactoTe W, Kpome TOro, MpuAaeT umnynbcam cynepusauum dopmy, Onn3kyro K
TpeyronbHoW. PerynupoBka amnauTyobl WMMYNbCOB CynepusauMu C MOMOLLbO
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noTeHuuMomeTpa R3 no3BonAeT nNnasHO W3MEHATb BPEMA, B TEYEHWE KOTOPOro KPyTU3HA
MpeBbILAET KPUTUYECKOE 3HAYEHWe, a 3HAUWT, U OAUTEeNbHOCTb BbICOKOYACTOTHbIX
BCMbILLEK B KOHTYpe L1C2.

Tem caMblM MOXHO U3MEHATb PeXUM paboTbl CBepXpereHepaTopa, ycTaHasnusean
nnbo NWHENHbIA, MPU KOTOPOM [JOCTUraeTcA MakcuMmaribHaA YyBCTBUTENBHOCTb, nnbo
HenuHeHbIN, NPK KOTOPOM Haubornee adpdekTBHO peanudyetca APY.

Harpyskoi cBepxpereHepaTMBHOIO OETeKTopa ABMAETCA HU3KOUACTOTHLIA PUnbTP
R6C6. TMonesHbin curHan amnautygo nopAgka 1..3 MB ¢ aTtoro chunbtpa uyepes
KoHpeHcatop C9 nopaetcA Ha YHY, B KauecTse KOTOPOro UCMOosb30BaHbl ABa OCTaBLUMXCA
anemeHTa mukpocxembl DD1. OtpuuartenbHaA obpaTtHaA CBA3b MO MOCTOAHHOMY TOKY
yepes anemenTbl R5, R7, C10 o6ecneunsaet paboTy LMEOPOBON MUKPOCXEMbI B IUHENHOM
pexume. AnemeHnTbl C12, C13, R8 ycTaHaBnmBatoT 4acToTy cpeda AYX ycunutena oKono
3Ky,

Peauctop R1 cnyxuT gna obpa3oBaHWA Ha NepBoM 3aTBOpe OTpuuatensHoro (no
OTHOLLEHUIO K UCTOKY) HaNpPAXXEHWA CMeELLLeHnA, 06ecrnevnBatoLLEro UCXOQHOE 3HAYEHWE
KpyTU3Hbl TpaHauctopa VT1 MeHblle KpuTuueckoro. Becbma cyllecTBeHHa BTOpas
dyHKLUMA 3TOro pesuctopa. Ero conpoTtuBneHue onpepenfaeT WCXOLHOE 3HauveHue
NOCTOAHHOW COCTaBAAKOLLEHA TOKA Yepes TPaH3UCTOP, a 3HAUNT, U YypOBEHb COBCTBEHHbIX
WwymoB. pn yKasaHHbIX HA CXEME 3HAYEeHMAX JNEMEHTOB 3TOT TOK COCTaBNAET BCEro
80...90 MKA, 4TO, NOMUMO NPOYEro, Aenaet BeCbMa MasibiM MapasuTHOEe W3nyyeHue
cBepxpereHeparopa, NoCKosnbKy BCA NOTpebnAeMan UM OT UCTOYHUKA NMUTAHWA MOLLHOCTb
He npesbiwaet 0,5 MBT.

KonpeHcatop C3 BblbpaH 3HAUYNTENbHOW EMKOCTW, MOCKOAbKY OH [OMKEH
LUyHTMpOBaTb pe3uctop R1 Kak Ha HecyLlel YacToTe, TakK U Ha YyacToTax cynepusauuu u
ornbaroLLLen MPUHATOrO curHarna.

OCHOBHbIe XapakTepUCTUKM NpUeMHUKa npueeaeHsl B Tabn.1 n 2. MeyatHaa nnata
nsobpaxeHa Ha puc.12.

C He3HauuTenbHbIM YXYALLEHK-
Tabnuua 3.\, ,onakrepuctux npmeymzmxa B
(Unur=4B) kayectee VT1 MOXHO MpPUMEHATb

Uy, MxB 0.5 1 2 5 -
3 :
U= B 075 1 12 725 | 725 OTEYECTBEHHblE TPAH3UCTOPbI Cepuil
OTh. Jw 3 7 15 35 >50 KMN350 unu K306, npuHumana mepsl
3aWmUThl  MX  OT  CTaTW4ecKoro
Tabnuua 4 w
3MIEKTPUYECTBA NPU MOHTAXE.
{Ugx=1 mkB, c/w=7) Cnenyetr umeTb B BuMay, 4TO
I_Um;z 036 144 256 i 'g g 9 _ TpaH3nUCTOpBbI cepum Kn327
=8 03T 5 33176 2 |25 28 BNYCKAKTCA C OueHb 60nbLINM

npoueHToMm 6paka, HO MCNpaBHble
ucnonb3oBaTb MOXHO. KoHpeHcaTop C3 pomkeH 6biTb KepaMUYecKmnM.

Ero gonycTumo 3aMeHuTb 1H0BbIM EMKOCTBH, HE MEHEE YKa3aHHOM Ha Cxeme, Mpu
YCIOBUW MOAKIIIOYEHUA MapanfiensHo Kepamuyeckoro koHgeHcatopa 1000 n®. [OnA
obecneyeHmnA cTabunbHOR YacToThl cynepusaLm koHgeHcaTop C8 pomkeH bbiTb € ManbiM
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TKE. OcTanbHble getanu MoryT 6bitb nto6oro
TMna. KOHTypHaA KaTylwka HamoTaHa Ha
Kapkace pguametpoMm 5 MM, u copepxut 9
BMTKOB nposBofda puametpom 0,35...0,5 MMm.
OTBOO, cOoenaH OT TPETbEro CHU3Y MO CXEMe
BUTKa. B Kapkac BBWHYMBAETCA CEPAEYHUK U3
KapboHMNBbHOr O Xenesa.

MockonbKy HarpysouHaA CnocobHOCTb

MUKPOCXEMbI K561/1E5A HeBenuka,
YCTPOMCTBO,  MOAKNYAaeMOe K  Bbixogy
NPUEMHUKA,  OOMKHO  WMETb  BXOAHOE
conpotueneHne He meHee 30 KOM. 73
B kauectBe ycunutenA HW3KOWA 4acToTbl R3 o_fﬂ_e o—-o MO p
BMecTo snemeHToB DD1.3, DD1.4 MOXHO 2 140 /f‘fo}o—-—iu
ncnonb3osatb YHY nto6oi KOHCTPYKUWUKM C oppodreT _ o o gkl
Koa(ppuumeHToM ycuneHua He Mexee 1000. OT Lt w?%om,o odors]
Mpu HaNpAXXeHNAX NuTaHnA 6onee 5 B xopoLune Rl éwe 2o o R
pesynbTathl 4aET, HAaNpUMeEp, AKOHOMUYHbIA OY AL Ue ° f5 o + =
K140Y/11208. p "‘g@g’? Ve g oopp ke
CymMMapHblii  TOK noTpebneHna npu <—t—eo o4ke }5_0—%}—0 L’IIO -
HanpsAXeHun nutadnAa 9 B He npesbIaeT npu £
stom 1,5 MA. MynbTusnbpatop BCROMOra- Puc.12

TesbHbIX KonebaHnii MoxeT BbiTb cobpaH M Ha TpaH3aucTopax no NboI N3BECTHOR CxeMe.
BaxkHO nuwb BbigepxaTb Tpebyemyro 4acToTy 1 OOpMy racALLMX UMMYNbCOB.

HacTpoiiky mpvemMHuKa HauvMHaKT C MPOBEPKM NPAaBWSIbLHOCTM MOHTaxa. 3aTtem
CriefyeT yCTaHOBUTb [IBUXKOK NepeMeHHoro pesuncrtopa R3 B neBoe no cxeme rnosoxeHue,
BKMNIOUUTb MUTaHWE (HOMUHANbHbIM ABAAETCA HanpAxeHnue 4 B) u ybeguTbecA, uTO
MOCTOAHHOE HanpAXxeHue Ha pesuctope R1 nexut B npegenax 0,6...0,7 B.

B NpoTMBHOM Criyyae TpaH3WUCTOP HEUCMPABEH, W €r0 HYXHO 3aMEHWTb. [oaknoumnB
ocuunnorpad K BbiBogy 10 DD1.2, npoBepAOT HanuMune MNpPAMOYrOSibHbIX UMMYNbCOB
yactoton 60...70 ku. Mpn Heo6XOAUMOCTH YTOUHAKT YacToTy NOAOOPOM CONPOTUBAEHNA
pesuctopa R4. Mepekntouns ocumnnorpad Ha BbIXoh, NPUEMHMKA U NABHO NOBOPaYMBaA
ABWKOK noTeHunomeTpa R3, nobusatoTcA NOABEHUA HA 3KPAHE HU3KOYACTOTHbIX LUYMOB.

Tenepb MOXHO MOAKNHOUNTL K aHTEHHOMY BXOly reHepaTop CTaHAapTHbIX CUrHasoB,
YCTaHOBMB Ha ero Bbixoge konebaHwA yactoton 27,12 Mru, amnautygon 100 MkB u
rnybuHoi mogynAumm 0,9. BpalweHneM ceppeyvHuKa KaTyWwKu HacTpauBaroT KOHTYP B
PE30HaHC MO MakCMMyMy aMnanTyabl Ha dKpaHe ocuumnorpaga.

BepHys aBuxok noteHumomeTpa R3 B ucxogHoe nosoxexue (KonebaHnA Ha BbIXOAE
NPMEeMHUKa MPU 3TOM UCYE3HYT), CredyeT NnaBHbIM BPaLLEHWEM ABUXKA BOCCTAHOBUTb
3Tn KonebaHnA N HANTU Takoe ero NosIOXeHMe, NPU KOTOPOM aMMNaUTyAa HaNPAXEeHUA Ha
BbIXOAE NPUEMHMKA NEpeCTaHEeT HapacTaTb.

YMEHbLUMB BXOAHOE Hanpsaxenue go 1 MkB (npn Heo6x0mMMOCTM YTOYHAA
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MpuemMHukun Habnropartena

HaCTPOWKy KOHTYpa), KOHTPONMPYIOT MPaBWUIbHOCTL MOMOXEHWA ABWXKA MepeMeHHOro
pesucTopa. Takaa HacTporka COOTBETCTBYET HENMHENHOMY PEXUMY CBEPXPEreHepaTopa.

JanbHeiilee yBennyeHMe C MoMoWbl0 R3  HanpAXeHWA cynepusauum
HeLenecoobpasHo, MOCKOSbKy MONE3HbIA CUrHaN YBENUYNBAETCA HE3HAUNTENBHO, LYMbI
)K€ BO3PACTaKOT CYLLECTBEHHO.

Ecnu Tenepb mBMWxok R3 noBopauuBaTb B 06paTHOM HampaBfieHWW, YCTaHOBUTCA
JIMHEMHBIA PEXWUM, MPU KOTOPOM OTHOLLEHWE CUrHan/LWyM HE3HAYMUTENbHO YryyluaeTcH,
OLHaKO aMmnuTyna BbIXORHOTO CurHana napaet. Cremyer MMETb B BULYy, YTO XOTA
WHTEpBaN MUTAOLWMX HAMPAXEHWA, NMPU KOTOPOM COXPaHAKTCA OCHOBHblE MapamMeTpb
npuemHuka, ykasaH 3...9B, ONiA KaXAOro KOHKPETHO BbIGPAHHOrO HanpAXeHWUA
HEo6X0AMMO YTOUHATL ONTUMANBHOE MONOXKEHME ABUXKA NepeMeHHoro peauctopa R3 no
BbILLEMPUBEAEHHOW METOANKE.

Mpu otcytcTBUM TCC MOXHO BOCMONb30BATHCA NEPEmaTUnKoOM, C KOTOPbIM
npennonaraetcA paboTa NpueMHuKa, pacronaran ero Ha TakoM yaaneHun oT NpueMHuKa,
MpU KOTOPOM BbIXOGHOW CUTHAN eLLe He orpaHuYuBaeTcA.

B 3akmtoueHMe HYXHO OTMETWUTb, YTO, Kak U y NHoboro CBepxpereHepaTopa,
MOMEXOYCTOMYNBOCTb MPUEMHMKA U ero U3bupaTenbHOCTb HEBENMKM, MOCKOJIbKY nosioca
MpOMyCcKaHUA, YUCNIEHHO pPaBHaA HECKONMbKUM 4acToTaM Cynepu3alnu, cocTaBnAeT
120...140 kl'u.

MonesHaa nudopmauuma
Copgepxanne cboprunka bP 3a 2004 r.

BP N2 1 CepaucHble pexxumbl TB BP N2 7 MeTannouckarenu
W3meputensHele npubopsl Ha UMC TpaHcueepsl
3apApHble ycTpoiicTea TexHonoruA neyaTHbIx nnat
BP N2 2 Mporpammartopsl M3Y BP N28-9  [[neitep n3 CD-ROM
YM3Y Ha noneBbix TpaH3ucTopax YPY
MHaKaTopb! ONEeKTPOHHOE 3aXuraHine
BP N2 3 Vi3amepuTenu Temnepatypb BP N2 10 EnouHble rupnaHgsl
CamocTonatensHaa coopka MK YM34 Ha UMC
PapnoMukpodoHbl ONEKTPOHHbIE aBTOOTBETUMKM
BP N2 4 Lincbposbie yeunutenu curHanos BP N2 11 Yeunurenu 34
Mpeobpasosatenu DC-DC WcnbiTatenu papnoanemMeHToB
KB aHTeHHbI CBapouyHble annaparbl
BP N2 5 MopepHu3auuna TB 3-5 nokoneHui BP N2 12 Perynatopbl Ha MK
OxpaHHble cuctembl A goMa MpuemHukn HabnopaTena
lMutanue NAC Mpeobpasosarenn DC-AC
BP N2 6 YKB npuemHuku XKenatowue npnobpectu c6opHukm 3a 2004 . no HYXHOK
3aparoLime reHepatopsl Temartuke obpatlaiitecb B KOMMEpPYECKHUIA OTAEN NO
Mpo6HuKM appecy, ykasaHHoMy Ha cTp.1 unm cTp. 63-64 B paspene
“Knura-noytoit”.
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Npeobpasosartenu DC-AC

Mop anekTpuyeckum npeobpasoBaTefieM MNPUHATO MNOHWMATb YCTPOWCTBO,
M3MEHAOLLLEEe YacToTy, (DOPMY MAKM BEIMYMHY €ro BXOOHOrO HanpsxeHuA. Pasnnuarot
cnepyrowive sugbl npeobpasosarenein: AC-AC; AC-DC; DC-AC; DC-DC.

3oecb nog AC noHWMAaeTCcA MepeMeHHbI TOK, Kak MpaBusio, CUHyCcOMOanbHO
dopmbl, nog DC - nocToAHHOE HanpAxeHue. K npumepy, npocTedwum npeobpaso-
Batenem AC-AC naBnAetcA 06bluHbIA TpaHcdopmaTop, npeobpasosatenn DC-DC
paccmoTpeHbl B c6opHuke bP N2 4/04.

Mpeobpasosatenm DC-AC, kOTOpbIM MOCBALLEHA 3Ta CTaTbA, WCMOMb3YHOTCA B
LUMPOKOM Kracce pagmoannapatypbl: B MCTOUHMKax 6ecnepebonHoro nutanua (MBI nnm
UPS) ana nutaHuA, Hanpumep, KOMMboTepa Npu BHE3aNHOM UCYE3HOBEHUW HaNPAXeHUA
nuTaloLLeidl CeTM MNEepPemMEeHHOro TokKa; ANA NWUTaHWA NIOMWHECLEHTHbIX namn oT
aKKyMyNIATOPOB WNIN rafnbBaHUYeCKuX Batapen; onA MUTaHWA PasfiMuHbIX 3MEKTPOHHbIX
yCTpoiAcTB 0T 6OPTOBOI CETU aBTOMOOMAA 1 T.4.

OCHOBHOM TeHOeHUMen B pasBUTUM COBPEMEHHbLIX npeobpa3oBaTenen
HanpaxeHuA, n npeobpasosartenent DC-AC B YaCTHOCTW, ABIAETCA NOBbILLIEHWE YaCcTOThl,
Ha KOTOpOW mpoucxogut npeobpasoBaHnn. ITO MO3BONMAET YMeEHbLWMUTb rabaputbl K
noebicutb KIMO Takux YyCTPOMCTB. BOMbLIMHCTBO BeywWMX SMEKTPOHHbLIX QUpM
NPOM3BOAAT Kak crneuuanmanposaHble MMC ona npeobpa3oBateneil HanpAXeHWA, Tak 1
rotoBole  6nokn  npeobpasoBarteneir  pasAMYHON  MOLLHOCTM.  MOLLHOCTb
NONYNPOBOAHMKOBLIX NpeobpasoBaTtenien MoXeT konebatbcA OT ponen mukposatTa (B
3NEKTPOHHBIX Yacax) A0 COTEH KU0BATT B MOLLHbIX MHBEPTOPAX NPOMbILLAEHHOWR YacToThbl.

MpocTbie npeobpa3zoBarenn HaNpPAXeHUA

Hanbonee pacnpoctpaHeHHble npeobpasosatenu DC-DC, no cytv npepctaBnawoT

cobon npeobpasosatens DC-AC-DC. Haubonee 4acto ux BbINOMHAKT MO CXEME,

npveegeHHon Ha puc.1. BxogHoe HanprxeHue

TpaHcdhopmatop UBx nuTaeT reHepaTop, BblpabaTbiBaroLLmia

| nepemeHHOe HanprXeHue, 4awe BCero

NMPAMOYroNbHON QOPMbI, WU UMMYNbCHOE.

3artem cnepyeT TpaHCcdopMaTop, NOBbLILLAKLLNA

% umwm NOHMXatoLLNIA HanpAXxeHue po

Heobxopommoin BenuunHbl. B npeobpasosarene

Liens crabunnzauyuu DC-AC c ero 06MOTKM (HENOCPEACTBEHHO MAK

Puc.1 yepes WUIbLTP) CHWMAETCA MNEepeMEHHoe

HanpsxeHue. B npeobpasosatene DC-DC

DOMOSHNATENBHO YCTaHaBNMBAKOT BbINPAMUTENb. YacTb BLIXOOHOTO HANPAXEHWA yepes

Lenb cTabunusaumn ucnonb3yetcA AnA ynpasneHnA napaMeTpamu reHepaTopa, a 3HauuT,
n ctabunusaumu paboTbl Npeobpasosarens.

OcobeHHoCTb0  paboTbl  TpaH3MCTOpOB B  npeobpasoBaTesie  ABNAETCA
NCMOMb30BaHNE Tak Ha3blBAEMOro K/YEeBOro pexuma paboTtol. B atom cnyvae B
OTKPbLITOM COCTOAHMM TPAH3WUCTOP B Maeane LOMKEH UMETb HYNIEBOE CONPOTUBIEHME (KaK
3aMKHYTble KOHTaKTbl MEXaHWYECKOro KIHo4a), a B 3aKPbITOM COCTOAHUM - HECKOHEUYHOe

Usbix
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Npeob6pasosarenu DC-AC

(KaK pa3soMKHYTble KOHTaKTbI kKntoya). Mpy 3TOM TPaH3UCTOP JOMmKeH BbICTPO OTKpbIBATLCA
[0 HaCbILLEHWA 1 TaKkxxe BbICTPO U NOMHOCTLIO 3aKpblBaTbCA. TOraa paccemBaeman Ha HeM
MowHocTb Oynet Hebonbwoi, a KMO - makcumanbHbiM. PeanbHble TpaH3UCTOPbI
[0CTaTOMHO [AneKkun OT Takoro upeana.

Cxema "Knaccuyeckoro" [OBYXTAKTHOrO aBTOreHepaTopHoro npeobpasoBaTena
(puc.2) No3BONAET COEAMHUTL KOJMSIEKTOPbl TPaH3UCTOPOB C O6LLMM MPOBOAOM, T.€.
yCTaHaBnMBaTb TPAH3NUCTOPbI Ha LUACCK YCTpoiicTea 6e3 M3onALmum, 4Tobbl OHO U CAYXXMIIO
papuaTopom (BbIBOA KomnekTopa O60MbLUMHCTBA MOLLHbIX TPAH3WCTOPOB COEAVHEH C

KOpMycom).
"+' €1 4.7 nrx158 MntocoBoe  HampA-
RZ 18 ’ XEHWe  HIU3KOBOMBTHOIO

1 { WCTOYHMKA MNOJaeTcA Ha
VDI-vD4 8A1056 OMUTTEpbl TPaH3UCTOPOB
yepes cekuumm la u I
CUMMETPUYHON NEepPBUY-

n
HOW 06MOTKM. Ona
‘H:FH' B036yxpeHua konebaHwii

+

Cny>XaT LOMOSHUTENbHbIE
cekummn obpaTHon cBAsw Ic

5008

k&

2 Mnx4008 n Id, uvepes koTopble

naa | | — MpoTekaet TOJ'IbK?
2 OTHOCUTENbHO HEOOMbLLION

"+ 47 MRX158 Puc.2 6a30BbI TOK TPaH3UCTO-

poB. Henutenu Hanpaxe-
HuAa R1R2 n R3R4 nopatot Ha 6a3bl TpaH3UCTOPOB HebosbLIOE HavanbHOE CMELLEHNE,
Heobxogmmoe ana 3anycka npeobpasosatena. Kongexcatopbl C1 n C2 ycKopAKT npoLuecc
nepekntoveHna, nosbiwanA KMQ npeobpasosatena. JlobonbiTHO, 4YTO nocne 3anycka
pesuctopbl R1 1 R3 MOXHO OTKNOUMTL: npeobpasosaTent NpogomKuT paboty, n paxe
Heckosnbko Bo3pacTeT KIM. B HEKOTOpbIX KOHCTPYKUMAX AEnarT CreuuanbHyr KHOMKY
3anycka, NOLKMHUatoLLYI0 OOMH N3 PE3UCTOPOB TONLKO Npw 3anycke. MNpeobpasosatens ¢
KHOMKOW He BoMTCA KOPOTKUX 3aMblKaHuii Ha Bbixoge: npu K3 konebaHuA cpbiBakoTeA, u
TOK Yepes TPaH3UCTOPbl He NMPOTEKAET, MOCKOSIbKY HET HANPAXXEHWUA CMELLEHMA.
Paccmotpum, kak pabotaet ata cxema. [locne BKMHOYEHUA NUTAHUA Yepes
TPaH3UCTOPbl HaunHaeT npoTekaTb TOK. [lyCTb, B CuAy CRAyYaiiHbIX MPWYUH, 4epe3
TpaH3ucTop VT1 OH OKaxeTcA HeMHoro 6onble. Torga M3-3a MHOYKTUBHOMO
CONPOTMBIIEHNA CekumMn |la HanpAXeHue Ha amutTepe VT1 ynageT, a Ha ero 6a3e ynapet
ewe 6onbLue, MOCKOMbKY K HE MPUIOXKEHO ELLE M HANPAXXEHNE C cekumm Ic. Hanpaxenne
Ha 6a3e OKaXeTCA MUHYCOBbIM MO OTHOLLEHUIO K AMUTTEPY, 1 TPAH3UCTOP OTKPOETCA eLLle
cunbHee. JlaBuHOOOpa3HOE NapeHue HanpAXXeHWA Ha SMWUTTEPE MPUBERET K MONHOMY
OTKPbIBaHWIO (HacblweHWto) TpaHsuctopa VT1 1 K NOSHOMY 3akpblBAHWIO TpaH3ucTopa
VT2, nockonbky K ero 6ase 6ymer npusioKeHO MiKCOBOE HanpPAXEHWE OTHOCWUTENbHO
aMUTTEpa, MHOYLMPOBAHHOE B cekuum Id.
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NMpeo6pa3sosarenn DC-AC

Takoe coctoAHue bypeT npopomKaTbCA, (hOpMUPYA MAOCKYH BEPLUMHY UMNYNbCa,
noka HapacTaroLLMA TOK Yepes CeKLMIo la He BBeeT MarHMTonpoBog, TpaHcdopmMaTopa B
HacoblweHue. Torga HasepeHHble B cekumAx OOC pesko ymeHbliarcaA, TpaHauctop VT1
BbINOET M3 HacblweHna, a VT2 - oTkpoetcA. BO3HMKWWIA naBMHOOOpa3sHbIi NpoLece
NnepekntoYeHrA NpuBeaeT K NosIHOMY 3akpbiBaHWO TpaHaucTopa VT1 v HackiweHuo VT2,
npu aToM 6ygeT hopMUpoBaTbCA BTOPaA NOAYBOSIHA NPAMOYrOfIbHOrO HANPAXEHNA.

Mpn ykasaHHbIX HA PUC.2 HOMUHANAaxX dNEMEHTOB MOLLHOCTb npeobpasosartend -
20 Bt. YacrtoTa reHepaumu - okono 4 k'u, Tok, notpebnAembln Ha “XonocToM Xxopy”, He
npesbiwaert 0,25 A.

Hetanu. N'epmanueBble TpaHanucTopbl M1217 (¢ NobbIM MHAEKCOM) MOXHO 3aMEHUTb
KT814, KT817, KT819, ysenuums conpotusfieHua pesuctopoB R2 u R4 po 51..68 Owm.
TpaHcdopmatop T1 HaMOTaH Ha ABYX COXeHHbIX BMecCTe KosbLax K31x18x7 n3 dpepputa
2000 HM. Cekuuu la n 1B nepsuyHoin 06MOTKM cogepxxat no 23 sutka nposopa M3J1 0,8,
Ic nld - no 4 sutka M3J1 0,44. ObmoTka Il umeet 560 BuTkoB Nposoga MAJILLIO 0,25.

O6bluHO TpebyetcA nonyunTb Ha BbIXOAE npeobpasoBaTenA MNEepeMeHHoe
HanpAXeHWe BMOSIHE ONPEefeneHHoW 4vacToTbl (kak npaswno, 50 u) u dopmbl. OnA
paboTbl pApa YCTPOWCTB, HampuMep, OfA 3NeKTPOOpPUTBbI C  KOMSIEKTOPHbLIM
3NEKTPOABUraTENeM YacToTa NUTatoLLEN CETU HEKPUTUYHA, NOLONAET AaXKe HANPAXKEHNE
NpAMOYroNibHOW cpopmbl amnutygoil 220 B, BbipabatbiBaeMoe, Hanpumep, CXEMOW,
npueBegeHHon Ha puc.2. TpeboBaHuAa K 4acTote M QOPME BbIXOLHOrO HanpAXeHuA
npeobpasoBatena ANA NUTaHNA My3blKanbHOro ueHTpa, CD-npourpbiBatens wunm
nopobHOro ycTpoicTea ropaspo »xectye. CrnepyeT BbloepxaTb CTAHOAPTHYKO CETEBYH
yactoty 50 'L M MONyyYMTb BbLIXOLHOE HampAXXeHue CUHycoupanbHoM opMbl. Ecnm
BbIXOAHbIE TpaH3ucTopbl npeobpasosatena 6GyoyT ycunmeaTb CUHYCOMAASbHBIA CUrHar,
KA yctpoiictea He npesbicuT 60...70%, Kak e, Tak B AByxTakTHbIX YM3Y knacca B.

[Mo3TOMYy 4acTO NPUMEHAETCA APYroe peLleHue: yMeHbLIaT [JIMTENbHOCTb
UMnNynbCcoB 06enx MOMAPHOCTEN B ABYXTAKTHOM KNHOYEBOM npeobpasoBatene, Kak
nokasaHo Ha puc.3.

+o n Ona  aTtoro  Heobxogum
Ug ] v 2 3aparoLL il reHeparop,
"_Y_ Sagaroumi [ nonss L 1(11 BblpabaTbiBaoLLNIA Ha L.BYX
rexeparop | -t Six % "0 U sbixopax  nocnenosatenbHOCTH

X T MMNybCOB € YacToToil 50 'y n co

Puc.3 CKBaXKHOCTbHO (oTHOLLEHMEM

nepvoga K gnutensHoctu) 6onee 2.
TpaHauctopbl VT1 1 VT2 0TKpbIBAOTCA NMOOYEPEnHO, NPUYEM OAMH - YEepe3 HEKOTOPOe
BpPeMA nocrie Toro, Kak 3akpoeTcA apyrov. B MoMeHT 3akpbiBaHuA VT1 Ha ero KonnekTope
hOpMMPYETCA MONOXKMUTESNIbHBIA BbIBPOC HANPAXEHWA, KaK B CTPOYHOW pasBepTke
TENeBKn30poB. ATOT HEHYXXHbIN Bbibpoc "cpesaet" auop VD2. MNMpoucxoaut "nepebpoc Toka"
13 BEPXHEN (Mo cxeme) NonoBMHbI MEPBUYHOA 0OMOTKM B HUXKHIOK, 11 TOK MJIaBHO Cnapaer,
npotekaA no uenwu: obwmin nposog - anon VD2 - nonosuHa nepeuyvHoi 06MOTKM - LKHA
+Usx. Mocne cnapa Toka oTkpbiBaetcA VT2, 1 TOK B 0OOMOTKE TEYET B APYryt0 CTOPOHY.
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Npeob6pasosarenu DC-AC

Beibpoc HanpaXxeHuA npu 3akpbiBaHWy VT2 aHanormyHeliM obpasom "cpesaet” gvop VD1.

XoTA NonyvyeHHaA Ha BTOPUYHOA OBMOTKE CTyneHuyaTaA dopma HanpaxeHua -
LOBOMbHO cnaboe npubnmxeHne K cuHycoupe, OONbLUMHCTBO CETeBbIX MPMOOpPOB ee
BMONHE AonyckaeT. [nA ynyyweHnA OpMbl HAMPAXEHWA BKIOYAOT MEXAY BTOPUYHON
06MOTKOM 1 Harpy3koii LC-counnbTp HUXKHMX YacToT.

KOHKpeTHble napamMeTpbl 3f1eMeHTOB npeobpasoBartenA 3aBUCAT OT Heobxognmon
MOLLHOCTU B Harpyske (PBbix). TpaH3ucTopbl M Auopbl BblbUpakT C NpefenbHo
LOMYCTUMBIM TOKOM M HanpsXeHuem He meHee 2..2,5 IBx n UBX COOTBETCTBEHHO.
3aparwmin  reHepatop [LOMKEH OTAABaTb TOK, [OCTaTOYHbIA ASIA  HACbIWEHUA
TpaH3ncTopoB. B kavectBe T1 MOXHO MCNONb30BaTb MOOXOLALLWA MO MOLLHOCTA U
HanpAXXeHMAM O0OMOTOK CWSI0BOW TpaHccpopmatop OT ceTeBblx O70KOB nNMTaHuA,
HanpumMep, CTapbIxX 1aMmnoBbIX TENEBU30POB.

MpakTtuyeckue cxembl npeobpasosatenen DC-AC

B npeobpasosatene-yasoutene DC-AC (puc.4) 06MOTKM TpaHchopmaTopa SOSKHbI
6biTb paccuntaHbl Ha UBex. Ha Bobixoge npeobpasoBatenA nofiyyaem MepeMeHHoe
HanpAXeHue ¢ amnautynomn 2xUsx

Ha TpaHauctopax VT1, VT2 cobpaH
MynbTUMBMOPATOP, 3aatoLLmMiA YacToTy, Ha
KoTopoii pabotaeTr npeobpasosartenb. C

ko BKIIOYEHHBIX B 3MUTTEPBI  3TUX
it ’3.5‘ TpaHauctopos R5 n R6 npAmOoyrofbHble
UMAynbCbl  moctynarT  Ha  6asbl
VT4 TpaHauctopos VT3, VT4, paboratowimx B
p KntoueBoM pexume. dopma HanpaxeHuaA
nc.4 Ha Bbixoge npeobpasosatenA 6nmska K
nNpPAMOYronbHO. Mpeobpa3oBaTtenb MOXET UCMNOMb30BATLCA, HAMPUMEP, ANA NOyYeHNA
UMMNYNbCOB HANPAXeHWA aMmnauTynoi 12 B ot uctouHuka 6 B.

Oetanu. R1, R4 2,7 kOm; R2, R3 39 kOwm; R5, R6 1 kOm.

C1, C2 opmHakoBOW €MKOCTM, UX HOMWHan nopbupakT B 3aBUCUMOCTU OT
Tpebyemont yactoTbl npeobpasosanuA. VT1, VT2 tunos KT3102, KT315 u 1.n. VT3, VT4 -
KT630, KT815.

[nA yBenuueHuA BLIXOOHOW MOLLHOCTM npeobpa3oBaTtensa crnepyeT NoCTaBuTb B
BbIXOOHOM Kackage €elle OauMH SMWUTTEPHbIA NOBTOpUTENb MM B Kadvectse VT3, VT4
NPUMEHNUTb COCTaBHbIE TPAH3UCTOPbI, Hanpumep, Tuna KT972 unn KT829.

Cxema npeobpasosatena DC-AC c ranbBaHMYecKoi pa3BA3KOW Harpysku (puc.5)
nonyyaeTcA u3 npeobpasosaTtenAa puc.4, ecnu OOMNONHMTL €e TpaHccopmaTtopoM Co
BTOPUYHON 06MOTKOIN. Takoe yCTPOMCTBO 0BecneyunT ranbBaHUYECKYO Pa3BA3KY Harpysku
OT WCTOYHMKA NuTaHuA npeobpasoBaTtenA W MONYYEHWEe Ha Harpyske WMMynbcoB C
aMNAUTYOON Kak MeHblle, Tak W 6oMblue HanpAXeHuA nutaHuA npeobpasosatens.
dopma MMMYNIbCOB Ha HAarpyske OCTaeTcA NpPAMOYronbHOW. Takon npeobpasosaresib

BrnokHoT “Pagioamartopa” Ne 12 17l3



NMpeo6pa3sosarenn DC-AC

yno6HO MCnoNb3oBaTh, HAaNPUMep, AS1A NMUTAHWA IFOMUHECLLEHTHOM NamMmbl.

B npeobpasoBaTensx. NPUBELOEHHbIX Ha PUC.4 U PUC.5, BbIXOLHAA MOLLHOCTb
YCTPOIICTBA OrpaHUYeHa MpUMeHeHHbIM TpaHcdopmaTopoMm. B cxeme pwmc.6,
CMONb3YeTCA ManOMOLLHbIA TpaHChopMaTop, a MOLLHOCTb, OTAABAaeManA B Harpysky,
onpepenAeTcA NnapameTpamm TPaH3MCTOPOB, BKIOUYEHHBIX B MOCTOBOM NpeobpasoBaTerb.
OnA ynpaeneHuA paboToii MOCTOBOrO npeobpasoBaTteniA UCMOMb3YyeTCA CXema,
npueeneHHan Ha puc.4.

VT3 | 5 7 ..
~  Komn. A Y >-
2z 2 5 VT3
VT4

s, 1 o
+U - . 25 Pud N f’z:
Puc.5 Konn.
VT4 *
B atom BapunaHTe K BbiXxoOy L

MynbTumbpartopa yepes VT3, VT4
n TpaHcdopmatop MOAKIYEH
MOCTOBOW dopmupoBsarenb Puc.6

MPAMOYrONbHOO  HaNPAXEHUA.

TpaH3ucTopbl MOCTa OTKPLIBAKOTCA W 3aKPLIBAKOTCA NOMAapHO. [AnA nutaHuA 3agarolero
reseparopa npeobpasoBatena (puc.4) ucnonb3yeTcA MCTOYHMK nutanuA E1, a anAa
nuTaHuA mocTta - E2.

Takum obpasomM, amnanTyga UMMyNbCOB HA Harpyske 6ymer MpakTW4ecku pasHa
HanNPAXXEHWIO MUTaHUA UCTOYHMKA E2, OT KOTOPOro NUTAKTCA TPAH3UCTOPbLI MOCTA.

Mpu HanpaxeHun nutadnAa E2 po 100 B B ycTpoicTBe MOryT ObiTb NPUMEHEHbI
TpaHsucTtopbl KT829A u pgnogbl KO212A. TpaHsucTopbl cnepyeT YCTaHOBUTb Ha
paguaTopbl.

Mpeobpasosatenb Hanpaxexnua 12/220 B 50 Ny mowHocTbo 100 BT - yCTpoiicTBO,
KOTOpOEe akTyasnbHO AfA BnafesibLueB HeaNekTpuduumpoBaHHbIX CagoBbiX HAOMMUKOB,
rapaxem, roe eaUHCTBEHHLIM UCTOUHUKOM 3NIEKTPOIHEPTUN MOXKET ObITb aKKyMYNATOPHAA
6atapea asTomobuna.

Cxema, npuBefeHHanA Ha puc.7, NMO3BONMAET MUTaTb OT aKKyMynATOPHON 6aTtapeu
MHorue 6bIToBbIE 31eKTPONPMBOPLl MOLLHOCTLIO 0 100 BT, Hanpumep manorabapuTHbIn
CBEPSIUNbHbIA CTAHOK UM MOrPY>XHOW HACOC BOO0KAYKM HA CafoBOM yyacTke.

3aparowmi rerepatop npeobpasosartena cobpaH Ha OLHONEPEXOLHOM TPaH3MCTOpe
VT1, pesuctopax R3...R5 n koHpgeHcatope C3. YacToTy reHepupyemMbix UM UMMNySbCOB,
pasHyto 100 Iu, D-tpurrep DD1.2 penut Ha 2. lpu 3TOM Ha BbIXOgax Tpurrepa
dopMupytoTCA NpoTUBODA3HBIE MMNYAbLCHI, crneaylwme ¢ 4vactoton 50 u. OHu
YNpaBAAOT KAHYeBbIMU TpaHaucTopamm VT2 n VT3. Harpy3kol TpaH3MCTOPOB CRY>XUT
noBbILLAKOLWLMA TpaHcopmMatop T1.

HanpaxeHune nutannA Ha 3aparowuin redepatop u Mukpocxemy DD1 noctynaer
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Npeob6pasosarenu DC-AC
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yepes crabunusartop Hanpsxenna R1VD1. KonpeHncatopbl C4 n C5 yckopAtoT npouece

KOMMYTaLMKN KITHOYEBbIX TPAH3UCTOPOB, YMEHbLLAA PAaCCEMBAEMYHO HA HUX MOLLHOCTb M
nosbiwan KM ycrpoicTea.

Tpurrep DD1.1 cnyXuT OfAA KOHTPOMA 3a HanpAXEHUWEM akkymynAtopa wu
CUrHanm3aumm o ero paspAge a0 YPoBHA, YCTAHOBIEHHOIO peanuctopom R2.

Kak TONbKO HanpAXeHWe akKyMyiATopa OKaXKeTCA MeHblue AO0MyCTUMOro, 3ToT
Tpurrep nNo OPOHTY MMMyNbCa 3ajatollero reHepatopa Ha Bxope C nepeknouuTcA B
HYNeBOe COCTOAHWE W 3aropwuTcA cseTtoguop HL1, curHanuavpyAs O HeponycTUMOM
pexxume pabotbl 6atapem.

Hetanun. Peanctop R1 MIT-0,5, R2 CI1-1, R3 CI13-16, octanbHele - MJTT-0,125, C2-
23-0,125. KoHpeHcatop C1 tuna K53-1; C2...C5 - KM-4, KM-5, KM-6. C2 cnegyet
YCTaHOBUTb HEMOCPEACTBEHHO Ha BbiBogax nutaHua MMC.

Crabunutpon KC191A (VD1) 3ameHum nwobbiM  APYyruM Ha HanpAXeHue
ctabunmsaumm 8...9 B. TpaHnauctopel VT2 u VT3 nwobbie n3 cepun KT827, ux
yCTaHaBNMBAIOT Ha TennooTeopax ¢ nnowanbio 300 cm2. TpaHcdopmatop T1 BbINONHEH
Ha marHutonposoge MNJIM 27-40-58. O6moTkm | n |l copepxxat no 15 sutkos nposoga MNb/-
2 uim MNCH-2, obmotka Il - 704 Butka nposoga M3B-2 0,64.

Hactpoiika yctpoinctea. CnegyeT OTKMHOUUTbL MAKOCOBOW MPOBOAHWMK MCTOYHMKA
MUTaHWA OT TOYKM coepmHeHuAa obmotok | u Il TpaHcdpopmartopa T1 u, nonb3yAch
ocumunnorpadom, NPoOBEPUTb YacTOTy M aMnauTygy UMnynbCcoB Ha 6asax TPaH3MCTOpOB
VT2, VT3. AMnnuTyaa MmnynbCoB AomkHAa ObiTb 0KONo 2 B, a ux 4acTtoty cneposaHuA,
pasHyto 50 I'u, yctaHaenuearoT peanctopomM R3. [1nA HaCcTpomku y3na KoHTponAa Ha DD1.1
HanpAXeHWe UCTOYHMKA nuTaHnA cHkaroT fo 10...10,5 B n pesnctopom R2 pobusatotca
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NMpeo6pa3sosarenn DC-AC

HernpepbIBHOrO CBeyeHWA ceetopguopa HL1. [lanee BOCCTaHaBNUBAKT COEAMHEHWE
MSOCOBOr0 NPOBOAHWKA WCTOYHMKA MUTAHUA CO CPedHel TOYKOA MepBUYHON OOMOTKM
BbIXOLHOr0 TpaHcdopmatopa M npoBepAlT paboty npeobpas3osateniA nNpu NOIHOCTbHO
3apAXeHHOW akkymynAtopHoi 6atapee. [pu coBmecTHOW paboTe € pasnuyHbIMU
Harpyskamu mouHocTbto 80...100 B HanmpaxeHue Ha Bbixoge npeobpasoBatenA He
cHuwxanocb bonee yem po 210 B, a notpebnAembin UM TOK He npesblwan 10 A
MotpebnAembln TOK Ha “xonocToM” xomy - He 6onee 1 A.

MpocTon npeobpasosBatenb HanpAXeHuA 12/220 B BbINOMHEHHbLIA MO CXeme
MynbTuBubpaTopa C MOBbILWAKOWMUM TpaHcdopmatopoMm (puc.8), obecneumsaet
MOLLHOCTb B Harpy3ske ot 1 0o 1000 BT. BbixogHaA MOLLLHOCTb YCTPOWCTBA 3aBUCUT OT TUna
NPUMEHEHHbIX TPaH3UCTOPOB M MOLLHOCTM TpaHcdopmatopa T1. lNpeobpasosatesb

pabotaet Ha yacToTte 50 .

120B
| Hetann. C1, C2 68 mk®dx25 B tuna K53-1,

e K52-1 n 1.n.; R1, R2 10 Om, 5 BT; R3, R4 - 80 Om,

“ | 1 Bt; D1, D2 tTuna HEP 154 nnn KO213A; Q1, Q2

Tna 2N3055 unn aHanornyHbIn CTPYKTYpbI N-p-n;

R D’ll n‘z “R“ 1 T1 FOTE)BbIVI WKW CaMOCTOATENIbHO W3roTaBny-
+12B BaeMbIn 2x12/220 B.

Gnd Mpu ykasaHHbix Tunax Q1, Q2 wu
TpaHcdopmartope T1 ¢ MakcumanbHbiM TOKOM
nepsuyHoii obmoTkm 15 A npeobpasosartesnb
obecneunBaeT BbIXOLHYHO MOLLHOCTb B Harpyske
£o 300 Bt. AnA yBenmyeHnA BbIXOGHON MOLLHOCTM

o cnegyet  ucnonb3oBatb  6onee  MOLLHble
TPaH3NCTOPbI U TpaHcdopmaTop.
Puc.8 Tpaxcdopmartop T1 MOXHO M3roTOBUTH W3

TpaHcdopmatopa OT MWUKPOBOSHOBOW neun MolHocTio okono 1 kBt. C atoro
TpaHcchopmaTopa cnegyeT yoanutb nosblwatowyto o6motky Ha 2000 B. lMpu atom
nepeuyHaA 0bMOTKa, paccuuMTaHHaA Ha HanpAxeHwe 220 B, ocTaeTcA Ha KaTylike
TpaHcdopmartopa, U MoBEPX Hee BUTOK K BUTKY HamatblBaeTcA 2x12 BUTKOB MEQHOro
NPOBOAA CeyeHWeM He MeHee 5 MM2 (onA BbIXOAHOW MolwHocTv 300 BT). Ecnw
HEOBX0AMMO MONyYMTb BbIXOOHYHD MoWHOCTb 0,5...1 KBT, TO cnegyeTr MChonb3oBatb
npoBop, 6onbLIEero ceveHunA.

Cxema npeobpasosareniA HanpaxxeHnA 12 /220 B ¢ mowHocTeio 700 BT npusegeHa
Ha puc.9. TpaHauctopbl TK235-63 cnegyeT ycTaHOBUTb HA ABYX pasHbIX paguartopax.
Pesuctopbl HomuHanom 30 n 15 Om gomkHbl 6biTb MOLLHOCTLIO 15...20 BT.

TpaHcdopmaTop npeobpasosatena UMeeT Ase 06MOTKM, paccumTaHHble Ha 12 B u
TOK 00 60 A, v BbixogHyt0 06MOTKY Ha 220 B u 1ok 3,5 A. Tok, OTnaBaeMblii
aKKyMyNATOPOM, OO/MKEH ObiTb OrpaHuyeH Ha ypoBHe 60 A, NMOCKOSbKY TPaH3WUCTOpbI
TK235-63 paccunTaHbl Ha 63 A 1 250 B.

L’IE BrnokHoT “Pagioamartopa” Ne 12



Npeob6pasosarenu DC-AC
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KomnblotepHoe mogenmpoBaHue npeobpasosartenAa DC-AC ¢
ucnosnb3oBaHuem Habopa “MACTEP KUT”

Mpeobpasosarens 6...12/12...30 B, 30 Bt 13 Habopa “MACTEP KUT” NK131 (cm.
cTp.60). 3TOT npeobpasoeaTenb MNo3BoONAET MUTaTb OT aBTOMOOGWIIBHOrO WK
MOTOLMKNETHOrO akKyMynATopa yCTPoicTBa, TpebytoLume HanpaxxeHua nutaHua 12...30 B
(YM3Y, papmonpuemHuku, akycTuyeckume cuctembl). B Habop BxoguT nevatHaa nnara,
3NEKTPOHHbIE KOMMOHEHTbI U UMMYNbCHBIA TpaHcopmaTop.

TexHn4ecKkne XapakTepucTnky npeobpasosarena:

BxopHoe HanpAxeHue 6..12B
BbixogHOe HanpAXeHwue 12..30 B
Tok Harpysku 1..1,5A
Pasmepbl neyatHomn nnatbl 55x55 MM

Tpananctop T3 HeobxogMMO YCTaHOBWTb Ha paguatop pasMepamu, He MeHee
80x80x20 MM.

Cxema npeobpasoeatena NR131 (puc.10) npepcraenAeT coboit aBToreHepaTop Ha
6unonAapHoM TpaH3ucTope VT1, yeunutenbHbIn Kackag Ha TpaHsuctopax VT2 n VT3 no
cxeme [apnuHrroHa, BeinpAmnuTene Ha guopax VD1 n VD2, a Takxke cTabunmanpyrowLyo
obpaTHyto cBA3b Ha cTtabunutpoHax VD3 u VD4. CO0pKy 9TOW BUPTyanbHOM Mopgenu ¢
noMoLLbko nporpammbl EWB [5] HaunHaem ¢ Beibopa TpaH3ncTopos. Crnepyet OTMETUTD,
yto B 6mbnMOTEKE KOMMOHEHTOB [AAHHOW MpOorpammbl OTCYTCTBYHOT HEKOTOPbIE
HeobxoaMMble KOMMOHEHTLI. B cuny aToro BoibpaHbl 3nemeHTbl apyrux Tunos. C guogamu
Tako npobnembl He BO3HWKINO, W, BOWAA B 6Gubnuoteke auopoe B CTpoky Motorola 1,
Bblbpaem Model D1N5402. AHanornyHo B Kavectse CTabunuTpoHoB Bbibupaem Zener
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NMpeo6pa3sosarenn DC-AC

Diod v panee, general Model GLL4743 n GLL4748 cOOTBETCTBEHHO C HaMpPAXEHUAMM
crabunusaumn 13 n 22 B.
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Mpu paboTe ¢ paHHoM Nporpammon HambonbLUuve TPYAHOCTY BO3HUKAKOT Npu Bbibope
Mofenu TpaHcdopmaropa. [1eno B ToM, YTO 3apaHee ero xapakTepucTKn HEM3BECTHI. B
nporpammMme  EWB  npegycmoTpeHa  BO3MOXHOCTb  [BYX  pasHOBWAHOCTEN
TpaHCAOPMATOPOB JIMHEWHOIO W HENWHenHoro. [AnA HenuHenHoro TpebyetcA ykasaTtb
0KOMO 40 HEeM3BECTHbIX MapamMeTpoB, YTO He peasibHO. [103TOMY BbIBUpPAEM JIMHENHbIA
TpaHcchopmaTop, AfA KOTOPOro B MOLENW HAado ykasatb TOMbKO 5 BennunH (puc.11).
MepBon 13 HUX ABNAETCA KOIPMULMEHT TpaHCAOPMALMK, PaBHbIA OTHOLLEHWIO Yucen
BWUTKOB NEPBWUYHON WM BTOPMYHOA 06MOTOK - Primary-to-secondary turns ratio (N). Vimen B

pykax roToBbliA TpaHccpopmartop —
u3 Habopa KUT131 wnn wron |EGESRLIRLLENIIS e 21
TpaHcdopmartop, onpegenuts N Sheat 1 |

A0CTaTOYHO CNOXKHO. OLLeHKY 3TON

BE/IMYMHBI MOXHO NPOBECTU U3 Frimary-to-secondary tuins ratio (N):
cnepylowmx coobpaxeHnii. B Tak Leakage inductance [LE] [le05 M
Ha3blBaeMbIX T'Oopa3HbIX cxemax Magnetizing inductance (LM} IW H
SameLLeHnA TpchqJOpMaTOPOB Frimary winding resistance [FF): ITQ
MPUHUMAGTCA, H4TO NPVBEASHHOS Secondary winding resistance (AS]:  [0.15 0
adKTUBHOE conpoTtusneHne

BTOPUYHOA OOMOTKM TpaHcdop-
matopa R2* paBHO akTMBHOMY
CONPOTUBNEHWUIO €r0 MNEPBUYHON

obmotkm R1, T.e. R2*=R1. ok | omena |

MNpvBeneHHOe akTUBHOE COMpPO-

TUBIEHWE BTOPUYHON OOBMOTKM Puc.11

L,IEI BrnokHoT “Pagioamartopa” Ne 12



Npeob6pasosarenu DC-AC

TpaHcopmaTopa R2* ceAsaHo ¢ N 1 akTMBHBIM COMPOTUBIIEHMEM BTOPUYHON 06MOTKM R2
TakMM COOTHOLLeHneM: R2*= N2xR2.

Otkyna cnegyet, uto N=R1/R2. Takum obpasom, gnA BBOoga HEOOXOOMMbIX
nporpaMMe [aHHbIX HY)XHO 3HaTb fWLb aKTUBHbIE COMPOTMBAEHMA OOMOTOK, a WX
HETPYOHO M3MepuTb OMMETPOM. Halm u3MepeHuA AfA MPUIOKEHHOTO B KOMMNEKT
KWUT131 tpaHcdopmatopa Switching Transformer NR.TR.B.065 npubnuxeHHo coctasunu
R1=0,45 Om, R2=0,15 Om u, cneposatenbHo, N npumepHo paeHo 1,7.

Hanee HeobxoaMMO OLLEHUTb MHOYKTUBHOCTbL paccenAHua - Leakage inductance (LE)
W MHOYKTMBHOCTb MarHuTonposopga - Magnetizing inductance (LM), kotopble npumem
paBHbiMu 0,00001 TH u 0,0001 IH cooTBeTCTBEHHO. [locnepgHwe p[Be no3vuLuMM B
napameTpax mogenu TpaHcchopmaropa (puc.11) - 370 aKTMBHbIE COMPOTMBAEHUA €ro
06MOTOK: aKTUBHOE COMpoTUBIIeHMe nepBuyHOM 06MOTKM - Primary winding resistance
(RP) n aktMBHOE conpoTuBReHWe BTOpUYHOA 06MOTKM - Secondary winding resistance
(RS). 3T conmpoTMBNEHMA Mbl YXKE HALW paHee, YTO W MNO3BOMAET MOSIHOCTbLIO
oxapakTepu3oBaTb NpUMeEHAEMbIA TpaHccopmarop (puc.11).

Takum obpasom, BUpTYyanbHaA Mogesib MOXeT ObiTb cocTaBneHa no cxeme puc.10,
HO B CWIy CLEenaHHbIX NPUOAMKEHUA ee BO3SMOXXHOCTU OrpaHuyeHbl. JOonofHUM cxemy
usmeputensHoliMn npubopamu Ha Bxoge (V1 u A1) u Boixoge (V2 n A2). B kavectBe
Harpys3ku BK/KOYMM Ha BbIXOAE NepeMeHHbIn pesuctop R4=30 Om, HOMMHanN KOTOPOro
u3MeHAeTcA Knasuweir R. AKKymMynATOpHyto 6aTapetd MNpeacTaBuM  upaeanbHbIM
UCTOYHMKOM HanpaxeHwa ¢ 3AC E1=12 B. Kpome Toro, npegycMoTpUM BO3MOXXHOCTb
ocuunnorpadguposaHua curHanos (puc.10).

Tenepb 3anyckaem MOpenMpoBaHue 1 Habnogaem 3a nokasaHUAMMU BOTILTMETPOB U
amnepMeTpoB NpPU PasnnyHbIX 3HaYEeHWAX Harpy3kn R4 v 3a BUAOM OCLMANOrpamm.

UctouHukm 6ecnepebomnHoro anekrponutauua (MbM nnm UPS)

UPS npepctaBnAeT coboii [OCTAaTOMHO CIIOXHOE 3NEKTPOHHOE YCTPOWCTBO,
obbeauHatowee npeobpasosatens DC-AC ¢ 3apAgHbIM YCTPOWCTBOM akKymynAtopa u
KOMMYTaTOPOM BbIXOLHOMO HaNPAXEHUA.

MBI - 3TO YCTPOWCTBO, BKMOYAEMOE MEXAY MCTOYHMKOM NUTaHUA (PO3ETKOW
3rIeKTpoCceTH) 1 noTpebutenem (Komnbrotep, MuHKU-ATC u T.n.), kKoTOpoe obecneumsaeTt
nuTaHwe notpebutenAa B Ciyyae nNponagaHWA HanpPAXEHWA OCHOBHOMO MCTOYHMKA,
UCNOMb3yA AJ1A 3TOr0 HEPrUKD CBOMX akKyMYNIATOPHbIX 6aTapen.

EnnHoro onpepenenua, uto takoe UPS, He CyllecTByeT, NO3TOMY K MCTOYHUKAM
6ecnepebonHOro NUTaHNA MOXXHO OTHECTW BCE, HA4YMHAA OT 6aTapenku, NUTaroLWEN unn
CMOS B komMnbtoTEPE, 00 AM3ENb-TEHEpaTOpa MOLLHOCTBI0 B HECKOMBbKO COTEH KWUOBATT.
B panbHeiilem paccMOTPUM TOSIbKO 351eKTPOHHble MBI ¢ BbIXOQHOW MOLLHOCTbIO [0
2...3 kBT.

OcHoBHble oyHKUMM UPS 3aknoualoTcA B MOMMOLLEHUN CPABHWUTENBHO ManbiX W
KpaTKOBPEMEHHbIX BbIOPOCOB HANPAXEHWUA, (PUNLbTPaLMW NUTAIOLLEr0 HanpPAXEHMA,
CHWXEHWM YPOBHA LUYMOB, 0BECneyveHun pe3epBHOMO 3IEKTPONUTAHWA HArpysku B
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NMpeo6pa3sosarenn DC-AC

TEYeHNe HEeKOTOPOro BPEMEHW Mocfie MponajaHuA HanpPAXEHWA B CeTW, 3aliute oT
neperpyskn 1 KOPOTKOro 3amblKaHMA.

[ononHUTENbHO K 3TOMY MHOrve mogenu UPS MOryT BbiNONHATL Takue GyHKLWN:
- aBTOMaTUYecKoe LuTaTHoe OTKMYeHne obcnyxusaemoro obopynoBaHWA npu
MPOAOIKMTENBLHOM OTCYTCTBUM HaNPAXEHWA B CETU, a Takxe nepesanyck obopynosaHua
NpW BOCCTAHOBMIEHUW CETEBOrO NUTAHWA;
- 0TOOpaXXeHNe YPOBHA HAMPAXEHMA U 4acTOTbl NMEPEMEHHOr0 TOKa B MUTAMOLLEN
3/1eKTPOCETN, BbLIXOQHOIO MNWTaOLLEro HanpAXeHWA M MOLLHOCTW, noTpebnaemon
HarpysKoi;
- OTCNIEXUBAHWE aBapuiiHbIX CUTyauWid U Bblgayy npepynpexparolnx CurHanos
(3BYKOBbIE CUrHAsbI, 3aNYCK BHELLHWX NPOrpamMM U T..);
- BKMIOYEHME U BbIKITHOYEHUE Harpy3ku No BHYTPEHHEMY TaiMepy B 3afaHHOe Bpems.

B HacTtoALLlee BpemMA CYLLECTBYET HECKONbKO TUMOBLIX CXeM nocTpoenua WBIM.
PaccMoTpuM HEKOTOpbIE M3 HUX.

UPS, noctpoeHHbil no cxeme Standby (Off-Line), Hepenko HasbiBatOT TEPMUHOM
"Off-Line UPS" (puc.12). B KaXxaplii KOHKPETHbIA MOMEHT BPEMEHW OH MOXXET HAaX0AMUTLCA

SU’LGSECG FILTER
Pags sy
™ . " L |
1
: fﬁ@& BATTERY MNVERTER r.’-..\._’
Lok - ! -
Puc.12

B OAHOM 13 2 pexxumoB pabotsl: Stand-by unu On-line. B cnyyae korga HanpaxeHve B
CETW HaxopuTcA B ponycTumblx npepenax (Standby mode), transfer switch nepekntoueH Ha
npoTeKaHuWe Toka Harpysku no uenwu "Surge suppressor - Filter". B atom pexxume UPS
HUYEM HE OTIMYaeTcA OT OBbIKHOBEHHOro ceTeBoro (ounbTpa. Hukakon crtabunusauum
MUTAIOLLLEr0 HaMpAXeHUA He npoucxoput. Bo BpemA paboTbl B 3TOM pexuMe Takxe
NPONCXOAMT 3apARKa akkyMynAaTopHbix 6atapei UPS.

B cnyyae Bbixopa HanpAXeHWA CETW 3a ponycTuMble npepensi, "transfer switch"
NepPEeKNOYaeTCA Ha NUTaHMe Harpysku no uenu "Battery - DC/AC inverter" (On-line mode),
T.€. OT SHEPrum akkyMynaTopHon 6atapeun, npeobpasyemoit nueeptopomM B AC 220 B. Tak
KaK MepekmnoyeHrne KOHTAKTOB W 3amyCK MHBEPTOpPa HE MOryT NMPOWUCXOAUTb MIHOBEHHO,
nuTaHue Harpysku 6yneT npepBaHo Ha Hekotopoe BpemA (Transfer Time). BonblwMHCTBO
Standby UPS obecneuusatot Transfer Time nopagka 4...8 Mc.

Oco6eHHOCTb flaHHOI CUCTEMbI B TOM, YTO nepekntoveHne B On-Line npu Bbixoae
HanpAXEHWA CeTU 3a AONYCTUMbIE Mpepdenbl NMPOUCXOOUT HEMEOJIeHHO, a BO3BpaT B
Standby mode - ¢ o6a3aTencHoi 3amepXXKOW B HECKONbKO CekyHA. WMHaue, npw
MHOrOKpaTHbIX 6Opockax HanpAXeHuA B CeTM npoucxoguno Obl  HenpepbiBHOE
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Npeob6pasosarenu DC-AC

nepekntoyeHme Standby/On-Line u obpaTHo, yTO npuBeno 6bl K 3HAYUTENbHLIM
UCKaXXEHWAM TOKa Harpy3ku 1 BO3MOXHOMY BbIXOZy €€ 13 CTpoA uimn K c6oto B ee pabote.

M3-3a Toro, 4to MOLWHOCTB battery charger pnA paHHon cxembl 06b14HO BbiBUpaeTcA
CpaBHUTENIBHO Masnon, TO pacxopa dHeprum oT bGatapen B pexmme On-line OH He
KomneHcupyeT. [1oaToMy paspAp akkyMynATopHo# 6atapen MpoMCXOLWUT HaMHOro
6bicTpee, Yyem obpaTHbIn 3apAg. CnepoBaTenbHO, AfA NPUMEHEHUA B Cryvyae HWU3KOro
KavecTBa nuratoLLen cetn paHHaa TononoruA UPS manonpurogHa. Tem He meHee, no
LaHHOW CXeMe MOCTPOEHbl MHOrMEe LIMPOKO pacnpocTpaHeHHble pewesble UPS ¢
Mot HocTAamM o1 0,2 po 1,5...2 kBT.

B cxeme Tonmonoruu Line-Interactive (Single Conversion) uHBepTop Bcerga
nopcoenmHeH K Boixogy UPS u npeactaenAer coboi CROXHbBIA Yy3€n, Ha KOTOPbIA
BO3faraetcA 3agava crabunmsauny n unbTpaunUm CETEBOrO HANPAXXEHWA, CIIEXEHNA 3a
€ro YPOBHEM, KOHTPOSIA 3apAfa 6atapen npu HOPManbHOM HaMPAXKEHWUN CETU (B MOAENAX
Smart-UPS) n nepexopa Ha 6ataperiHoe nuTaHue npu aBapUiHbIX YPOBHAX CETEBOro
Hanpaxenua (puc.13). bnaropapAa 3HauuTenbHOMy AmanasoHy crabunusauum
HanpAXeHWA, 3Ta cxemMa cnocobHa pabotatb B HOPMANbHOM PEXUME Mpu YCNOBUAX,

; korga standby UPS yxe

TRANSFER
SwircH nepewen 6ol Ha 6artapenHoe
. nuTaHve. JTO AenaeT LaHHyHo
| cxeMy Haubonee npUrofHoi
AC pnAa paboTel B 9neKTpoceTu

b Q e HEBLICOKOTO kauecrsa.
BAITERY T Mo atom  TOMOMOrWM
= o < cwrere pom_ 1] nocTpoeHsl  MHore  UPS'si
S — CpemdHero LIEHOBOro Krnacca C
DSCHARGING POWER FAL) > MOLLIHOCTbH0 0T 0,4 10 3 KBT.

Puc.13 OT60p  MOLLHOCTH  OT

Standby npeobpasosatena DC-DC B tononoruu Standby/On-Line Hybrid npoucxognt
TONBKO B Cliyyae 06HapyXeHWA COOA B NUTAKOLLEM CETEBOM HAMPAXKEHUM, B OCTaNbHOE
BPeMA OH MOXeT b6biTb NMbo BbIKNOYEH, NMMbo pabotaTtb Ha “xonocTom” xomy (puc.14).
Battery charger nmeeT 0OTHOCUTENBHO Manyko MOLLLHOCTb, nopobHo Standby UPS. B cnyyae
HOPMarnbHOM BENMYMHBLI CETEBOTO HAMPAXEHWA OHO BbINPAMAAETCA U PUNLTPYETCA "rec-
tifier", nocne yero nocTynaet Ha uHBepTOp, Npeobpasyrowumii ero obpatHo B AC 220 B.

RECTIFER

M | COMBINER INVERTER
swacey FH—> °Y >
BTy BATTERY %J\% I' > AC

e ] o A o
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Puc.14
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NMpeo6pa3sosarenn DC-AC

MpeumyLLecTBOM 3TOi cxembl, kak u "Double Conversion On-Line", ABNAETCA BbICOKaA
CTabUNbHOCTb BBIXOLHOMO HAMPAXEHUA W MUHUMANbHAA [JIUTENBHOCTb MEPEXOLHBIX
MpoLLeccoB Npu cO60AX HaNPAXXeHUA B NuTatoLLei cetn. OUPMbI-NTPOU3BOAUTENN HEPELKO
pexnapupytot Takne UPS'bl kak "On-Line", X0TA 3TO He MOMHOCTLI COOTBETCTBYET UCTUHE.
Iwnana3oH moLHocTen Takux UPS - ot 0,5 go 5 kBT.

Cxema Ttononorun Standby-Ferro 6a3vpyetcA Ha crneumanbHOM TPexobMOTOYHOM
TpaHcdopmatope (puc.15). Mpyu HOpManbHOM HanpAXXeHUM ceT OHO yepes "transfer
switch" nonapaet Ha TpaHcdopmaTop ¥ Yepes Hero Ha Harpysky. B cnyyae otkasa cetu
MUTaHWE Harpy3kn OCYLLECTBSIAETCA WHBEPTOPOM Yepes3 Apyryo obmotky, a “transfer
switch” B 9T0 BpEMA Pa30OMKHYT.

TRANSFER
SWITCH
> ' ol % TRANSFORMER
| 3
i BATERY BATTERY WVERTER %é
o B e ] e A S
Puc.15

MHBepTOp 3anyckaeTcA TONMbKO TOrAa, korga ObHapy)XeH 0TKas CETU U Pa3OMKHYT
"transfer switch". TpaHcdopmaTtop B fJaHHOM cxemMe paboTaeT Tak Xe, Kak dep-
POPE30HaHCHbIN CTabunusaTop HanpaXeHWA, obecneunBan B OrpaHWUYEHHbIX Npeaenax
cTabunu3aumio CEeTeBOr0 HanpAXXEeHUA W CraaxuBaHue "CTyneHek", BOSHWKAMOLLMX Npw
pabote nHBepTOpA.

MonHaA ranbBaHMyeckan pas3BA3Ka Lened Harpysku OT MUTAIOLLER 3M1eKTPOCeTM
obecneunBaeT nyylwyr 3awuTy, yem noboin BO3MOXHbIN unbTp. OpHako dep-
pope3oHaHCHbIN cTabunmaaTop cam no cebe BHOCUT 3aMETHBIE UCKAXKEHUA W MEPEXOOHBIE
npoueccol. TunnyHble mowHocTn ot 0,5 po 18 kBT.

Tononorua Double-Conversion On-Line ("True On-Line") noxoxa Ha Standby, Ho
MHBEPTOP B Hel paboTaeT HENPEePLIBHO U NEPEKIIOYEHUI PeXxMa ero paboTsl Npu aBapum
MUTAIOLLLEr0 HanpAXeHuA cetu He npowucxopgut (puc.16). Mpu Hanuumm nuTatoLLero
HanpAXEHWA B CETU MOLLHOCTb, NOTpebnAeman MHBEPTOPOM OT 6arapen, MOMHOCTbIO
KOMMNeHcupyeTcA MoOLHbIM "battery charger". "Bypass switch" obecneunBaet nopauy

SURSE
SUPPRESSOR FIUER
Fasaa™
——— e < TR A BYPASS
»- \ T ] SWITCH

L’ﬂ

BATERY BATTERY R _‘(- —
N | iy

Puc.16
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Npeob6pasosarenu DC-AC

HaNPAXXEHWA CETU HampAMYK C BXOZA Ha BbIXOL (B CfyYae aBapwuu WHBepTOpa wnwu
HeobxooMmocTy 3aMeHbl batapeit "Ha xoay").

[aHHaA TOMOMOrMA NPUMEHAETCA B TeX Cly4yaAx, Korga 3awuuaemoe
o6opynoBaHue 04eHb KPUTUYHO K KaYecTBy nuTaroLero Hanpaxxenna. OHa obecneunsaet
HaMBbICLUYHO CTeMeHb 3awuTtel 060pynoBaHuA.

TunuyHele UPS oT 3...5 0o 5000 kBT. CyLiecTBytoT u ManomoLlHble MBI no Takomy
npuHuuny (0,7...3 kBT).

HoBaa TtexHonormA noctpoeHuAa Line-Interactive UPS no Tononorun Delta
Conversion On-Line ucnonb3yeT gBa HesaBucumo paboTaromx uHeepTtopa (puc.17).
MepB.bln nHBEpTOp (delta converter) 06blYHO paccunTaH NpUMeEPHO Ha 20% OT BbIXOQHOM
MoLHocT UPS 1 yepes TpaHchopMaTop COeAMHEH NOCNER0BATENBHO C LLENb NUTaHMA
Harpysku OT anekTpoceT. byayunm CMHXPOHWU3MPOBAHHBLIM C 3IEKTPOCETHIO MO YacToTe U
ase, oH fobasnAeT UK BbluMTAET BbipabaTbiBaeMoe UM HanpaxeHue (delta voltage) u3
CETEBOr0, TEM CaMbIM KOMMEHCUPYA OTKIIOHEHUA BbIXOLHOrO HanpAXXeHuA 0T HOMUHana.
Kpome TOro, Ha "delta converter" BosnoxeHbl Takxe ¢yHkuum PFC (Power Factor
Correction) n ynpaeneHua 3apagom bartapen.

SURGE
SUPPRESSOR FILER
P ——

SV
____y\-___. L b= BYRASS
e T 1 SWTCH

= * -
> -o(-
DC BATIERY NVERTER L

|—> | \2€

DC

Puc.17

Bropoi nHeeptop paccuutad Ha 100% BbIxogHON MowHoCTM UPS 1 npegHasHaveH
LA NUTaHWA Harpysku npu pabote ot H6atapei. Bypass switch, kak 1 B npegplgyLien
Tononorun, obecneunBaeT HENOCPEACTBEHHOE MWUTAHUE Harpy3ku OT JMIEKTPOCEeTU B
cnyyae HewucnpasHocTM UPS wnnm ero BPEMEHHOr0 OTKOUYEHMA MNpu NAaHOBOM
obcnyxunsaHum.

OnTumanbHbI ananas3oH MoliHocten ot 5 go 5000 kBt. CnegyeT 0TMeTUTb, UTO
XOTA faHHaA TOMONOrA NPEenofHOCUTCA Kak KOHKYPEHT "True On-Line", HO no cpaBHEHMIO
¢ "True On-Line" oHa 06napaet TakuMu HeLOCTaTKaMM, Kak HeLloCTaTOuHO 3COHEKTUBHOE
pemnduposaHMe BO3HMKAKOWMX BO BXOLHOW MUTAKOWEN CEeTM  WUMMNYNbCHbIX
nepeHanpAXXeHnin, HecnocobHOCTb CTabunmanmpoBatb 4acTOTy BbIXOGHOMO MWUTAOLLErO
HanpAXeHWA Mpu OTKIIOHEHUAX YaCTOTbl BXOQHOr0. Kpome TOro, HU3Kun KoagpduLmeHT
rapMOHUYECKNX MCKaXXEHUA BbIXOLHOrO HanpaxeHwa y "delta-conversion" cuctembl
pocturaetcA ¢ 6onblwmnM Tpyaom, vyem y UPS "True On-Line", n3-3a Toro, uto delta-con-
verter 06aBNAET K Y>KE VMEIOLLMMCA UCKXXEHUAM BXOAHOrO MUTAIOLLEr0 HaNpAXEeHUA
eLe n ceon cobecTBeHHbIE. HakoHew, B MOLLHbIX TpexddasHbix UPS npu HepaBHOMEPHOCTH
Harpysku no pasHeiM pasam "True On-Line" cnocobeH obecneunTb XOPOLUYHD
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NMpeo6pa3sosarenn DC-AC

6anaHcUpoBKy Harpysku a3 BXOOHOrO dupepa SNeKTponuTaHuA, T.K. ero BbIXOAbl
OTAENeHbl 0T BXOAA 3BEHOM MOCTOAHHOrO TOKAa B BUAE TPEXdasHOro BbINPAMUTENA C
MOAKNIOYEHHON  akkymynAaTopHon 6atapeein. B "delta-conversion" cuctemax
paspenuTenibHoe 3BeHO OTCYTCTBYET, YTO MOXET MPUBECTW K HEepaBHOMEPHON Harpyske
a3 1 TOKOBOW Nneperpyske HyNeBOro NPOBOAA NUTAKOLLLEN 3M1IEKTPOCETH.

OcHoBHble napameTpbl UBI1

Bpema nepekntoyenua "Transfer Time" (Switch Time)

B momeHT nepekntoveHnAa UPS c ceTeBoro Ha 6atapeiiHoe nutaHue unu obpatHo
MPOXOAMT OnpefeneHHoe BpeMA, Npexae YeM KOMMYTUpYHoLL e yCTpoicTea nepebpocATt
KOHTaKTbl M MHBEPTOP BbINAET HA CTAbWNbHbIA pabounin pexum. B 910 BpemAa Harpyska
ocTaetcA 6e3 nuTaHUA (MW HaNpAXXEeHWe ee NMUTAHWA He COOTBETCTBYET HOPMam) Ha
HECKONbKO MUNNCEKYHA,. ATO U HasbiBaeTcA Transfer Time.

B npuHuune, pnA Of)OpyJJ,OBaHI/IH C WUMNYNbCHbIMW WUCTOYHUKAMU NMUTAHUA
(cucteMHble 6510KM KOMMBIOTEPOB, MOHMTOPbI U T.M.) KpaTKOBpPeMeHHble "nposanbl”
NMUTaHUA He NpPefcTaBNAKT CepbesHbix npobnemM: koHgeHcatopbl ux Bl 3anacatot
L0CTaTOYHO 3Hepruu, Ytobel 3a 3T0 BpeMA He 6bino c6oes B paboTe ycTponcTea. TemM He
MeHee, B MOMEHT KOMMYTaL WK noTeHunanbHaA BepOATHOCTb cboeB HAMHOro Bbille, YemMm
npu HopmanbHOW pabote (0COBEHHO €CiM B KOMMbHOTEPE CTOUT YAELIEBNEHHbIN
KuTanckuii b ¢ oTcyTCTBYOWMMM "IMLWIHUMKU" LPOCCENAMM W YMONIOBUHEHHON EMKOCTbIO
KOHLLEHCAaTopOoB).

Hauxypwwe nokasatenu no 9ToMy napameTtpy y npubopos, MOCTPOEHHbIX MO
Tononorun Standby n Standby-Ferro UPS, - B xyawem cnyyae ux Transfer Time moxeT
pocturatb 8...16 MC. XOTA Yy CONMAHLIX NPOW3BOAUTENEN, Hanpumep, B npubopax cepuu
Back-UPS coupmbl APC 310 BpemAa cocTaBnAeT oT 3 4o 8 Mc.

Mpubopbl ¢ 6onbwmm Transfer Time npegHasHayveHbl AfA NUTAHWA AKTUBHOIO
CETEBOr0 M TENEeKOMMYHUKALMOHHOrO 060pyAoBaHWA C HU3KUM 3HepronoTpebneHmem u
MasbiM BPEMEHEM BOCCTAHOBNEHMA NOCNE BO3MOXHbIX COOEB.

Heckonbko MeHbliaa pautensHoctb "Transfer Time" y UPS c tononoruei Line-
Interactive - oT 2 po 4 Mc. AHanoruyHble unn nydwne nokasarenm Gypyt uy UPS ¢
Tononorven Standby/On-Line Hybrid, a Takxe y Delta Conversion On-Line.

MunumansHoe 3Havenue Transfer Time - y Tononoruu Double Conversion On-Line.
CyLuecTByeT 04YeHb pacnpocTpaHeHHoe 3abnyxpaenue, uto "Transfer Time y On-Line UPS
paBHAETCA Hynk". B OEACTBUTENbHOCTU 3TO He Tak. KpaTKOBpeMEHHOro nepepoiBa B
MUTaHUN Harpy3ky He MPOMCXOAMT, HO MEPeXOfHble MpoLecChl B MOMEHT nponagaHua
CETeBOr0 HanpAXeHWA MOryT Bbl3BaTb OMPedeNeHHy HecTabunbHocTb B pabote
MHBEPTOPA U, KaK CNEeACTBUE, OTKIOHEHNA aMNAUTYAb! U (OOPMbI BLIXOQHOMO HaNpAXXeHUA
OT HomwnHana. Mog "Transfer Time" B 9TOM cfiyyae NoHMMAETCA BPpeMA, Heobxoammoe Ha
3aTyxaHue 3TUX NepexofHbIX MPOLLECCOB.

BpemAa, B TeueHune kotoporo UPS moxeT obecneuuBatb pe3epBHOE NUTaHWe
obopynoBaHuA OT cBOMX Harapen, 3aBUCUT OT NacnopTHOW MoLHocTK Bawero UPS u ot
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Npeob6pasosarenu DC-AC

obopynoBaHuA, KOTOpoe yepes Hero nutaeTcA. B Haubonee TunWuHbIX cnydasax, Korga
notpebnAeman MOLLHOCTb cocTasnAeT 70...90% OT NacnopTHON MOLLLHOCTH, 6OMBLLUMHCTBO
UPS obecneunsatot paboty obopynoeaHuA B TeyeHue 5...15 MuH nocne nepexoga Ha
6atapeiiHoe nutaHue. Ecnn Bam Heobxogmmo obecneuntb 6onee NPOAOIHKUTENbHYIO
paboty, cnegyet nnbo Bbibpatb UPS 6onbliert mowHocT, nnbo npuobpect Mopenb,
LOMNYCKAIOLLYHO NMOAKMOYEHWNE BHELIHWUX LONOAHUTENbHBIX aKKyMYIATOPOB. OTO NO3BOAUT
yBENNUMTL BpeMA paboTbl 4O HECKOMbKUX YacoB.

[JononHutenbHble napameTpbl, Ha KOTOpble cnegyeT o6paTuTb BHUMaHWE npu
Bbibope UPS:

1. NMpubnmkeHHoe K CUHyconae BbIXOLHOE HANPAXEHWE Npu paboTe Kak OT CETM, Tak
n ot 6aTapeit. MHorne pewesble UPS patot npu pabote ot 6atapein hopmy HaNpAxXEHUA,
6nNn3Kyt0 K NMPAMOYrONbHOW. 3TO He MMeeT 0coboro 3HavyeHwA anA UMMynbCHbIX B,
06bIYHO NPUMEHAEMBIX B KOMMbIOTEPAX, HO MAOXO ANA TpaHCcGOpMaTopHbIX OroKoB
nutaHuA (Hanpumep, bl Mogemos).

2. CnocobHOCTb NepPeHOCUTL KpaTKOBPEMEHHbIE neperpysku. MNMpuobpetaa UPS He ¢
ABHbIM 2...3-KpaTHbIM 3anacoMm no MOLLHOCTW, Hapo ybeawTcA, yto oH obecneunsaet
pesepBHOe MuTaHue paxke Torga, korpa notpebnAeman Balleid CUCTEMOW MOLLHOCTb
pesko Bo3pacTaeT. MHaye Bbl MOXETE CTONKHYTbCA C aBapUHLIMU OTKIOYEHUAMMN,
Hanpumep, npu cpabaTbiBaHWM MNETAW pasMarHMuMBaHWA Ha Bawem MonuTtope. K
coXaneHuto, y o4eHb MHorux pewlesblx No-Name mopenen 3afABfneHHas MOLLHOCTb He
COOTBETCTBYET [AENCTBUTENIbHOM - OHW OTKMOYAKTCA M3-3a Meperpys3kn yxe npu
mouHocTn B 50..80% OT 3aABneHHoW B rnacnopte. KcTartu, OfIA HUX Xe XapakTepHo v
ype3BblvaiHO Manoe BpeMA PE3EPBHOrO NUTAHWA HArpy3ku (MHOraa Bcero 1...2 MuH).

3. Ypobcteo obpalienua. Yem b6onbLue nHgopmanmm o coctoaHun UPS Bbl MoXeTe
nosnyunTb Npu 6ernoM B3rNAQE Ha ero naHenb yNpasieHuA, TeM nyJlue. KOHCTPYKUWA 1
(PYHKLMOHMPOBAHME KHOMOK YNpaBfieHNA AOSKHbI UCKNOUATb CyYalHOoe WX Haxatue,
€CIM OHO MOXXET Bbi3BaTb 00ECTOUMBAHME HArpyskun WM HEXEeNaTeNlbHOE U3MEHEHWe
pexxuma pabotbl UPS.

4. "Apantauma pnAa Poccun". 310 He wWwyTka. B 3anapHbix cTpaHax ntobad
3HeprokoMnaHuA pasopunacb 6bl Ha cynebHbIX UCKax OT CBOMX KNWEHTOB, NpenoCTaBnAf
3HEPronuTaHNe Takoro Kayectsa, Kakoe y Hac CUMTAeTCA HOPMOW. Kpome Toro, nuiib
COBCEM HEeOaBHO Y Hac BBefeHa 06A3aTefIbHOCTb TPEXNPOBOAHON Pa3BOAKM 0QHO(A3HON
3MEKTPOCETH, rae TPETW NPOBOA, 3a3eMsieH. B To xxe BpemA nornowarowan cnocobHocTb
MHOrMX CETEBbIX (PUALTPOB NP OTCYTCTBUM 3a3EMNEHWUA CTPEMWTCA K Hymo. Tak,
HanpuMep, npogaesaeman y Hac nonynAapHaa mogenb Neuhaus SmartLine otnuyaetca ot
csoero npototuna Fenton PowerPal, B nepeyto ouepedb, U3MEHEHHOW CXEMOTEXHWUKON
BXOOHbIX Lenen, ytobbl UPS mor coxpaHATb paboTocnocobHOCTb Npu OTCYTCTBUU
3a3eMneHuA.

MpuHunnmnanshble cxembl UPS Tuna ONH-600 (http//:solder.cjb.net).

Takue UPS BbinonHeHbl no Tononorun Standby/On-Line Hybrid.

brok 3apApga 6atapen U MNOAAEPXKKWM HWU3KOBOSBTHOMO MUTAHMA BLIMOSHEH Ha
uHterpansHom LLUNM-koHTponnepe UC3845, BKMAKOYEHHLIM MO PEKOMEHAYEMON
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npounssogutenem cxeme (puc.18). ObpaTHaAa CBA3b MO HANPAXEHWIO peanu3yeTcA C
nomoLLbto perynupyemoro ctabunutpoHa IC106 u ontonapel IC105. MepeMeHHbIM
pesuctopom VR100 ycTaHaBNMBaKOT MakCMManbHOE BbIXOQHOE HANPAXEHWE Ha KNneMMax
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aKKyMynATOPHbIX ~ 6artapeit, pasHOe R133 - 75K
TpebyemMoMy AJIA OKOHYaHUA KX 3apAga. it IC106A 4™
OT0T Xe y3en obecrneynBaeT MOANUTKY | Zae
nnatel aBTomMatukun BO BpemA paboTbl UPS oT ceTu, nockonbky |4(m, 20p
yKkasaHHaf nnata nojlyyaet nNuTaHue C Lened, HenoCpPeacTBEHHO 1 oe
CBA3AHHBIX C knemmamu batapeit. Brok 3apaga HaumHaeT pabotate  K1% 58—
cpasy nocne nogknodeHna UPS k ceTu. d P

Mpeobpasosatenbs DC-DC BbinonHeH Ha LLIMM-koHTponnepe
UC3525 (puc.19). OH pabotaeT Ha yactoTe 100 kI, 4TO NO3BONINO VRO
pasMecTuTb CUJIOBOM TpaHCOPMATOp HEMOCPEACTBEHHO Ha 5K
neyaTHoii nnate. 10T npeobpasosartesb AsnAeTcA "cepauem” UPS,
1 ero 3anyck OCyLL,eCTBIAETCA HENMOCPELCTBEHHO NOCIE BKITHOUEHMA 177

BblK/touaTena Ha nepepHen naHenu UPS. MMpu atom Ha nnaty
aBTOMaTtuKnM HaumHaeT noctynatb no CN20.3 crabunusmposaHHOe

IC104 HanpaxeHue

+12 B. Mnarta aBTomaTtuku BoipabatbiBaet curHan anAa obmotkn pene RY102 no CN20.5,
KOTOpOE, B CBOHO o4epefb, nopaet nutaHue Ha LLUMM UC3525 u ero BbiBog 8 "Soft start"

56
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no CN20.4 (4epe3 gpansep nnaTtbl aBTOMAaTWKK, ynpasnAembiin no CN1.2).
Cunosble kntoum npeobpasosatend DC-DC (Q101...Q104) HarpyxeHbl Ha fBe
NepBUYHbIE HU3KOBOALTHBIE 06MOTKM BY TpaHccopmatopa TX101 (1-18 u 3-16),
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MMEKLEro Takxe rpynny BTOPWUYHbIX
obmoTOoK. CunoBaA BbICOKOBONbTHAA
obMoTKa  7-8-9  nogknwoyeHa K
CMECUTENIO, BbINOSIHEHHOMY Ha AMopax
D104...D0107 » BbINPAMWUTENBHOM MOCTY
REC100. Ecnu Ha Bxoge mocta REC100
NPUCYTCTBYET CETEBOE HANPAXEHWe, TO
3Ta obmoTka pabotaeT Ha “XonocTom”
XO@y, TFOTOBaA MrHOBEHHO KOMTMEH-
cupoBaTb OTKJTHOYEHNE CEeTeBoro
HanpaxxeHWA. OcTanbHble HU3KOBOMbT-
Hble BTOPUYHbIE OOMOTKM HarpyXeHbl Ha
yeTblpe crabunusatopa, obecneuymsato-
LMe  ranbBaHMYecKM  pas3BA3aHHOE
nuTaHve OfA Hekotopbix y3nos UPS.
Oanubin - UPS  obecneunBaet
xopoulee npubnuxeHne dopmbl
BbIXOHOI0 HanpAXXeHuA K
cuHycoupanobHoil. 370 obecneunsaet
npeobpasosaresnb DC-DC (ysen
opmMmupoBaHuAa CMHYCOMAANbHOro
BbIXOLHOrO HanpsAXeHuA) U  cxema
6aiinacca - pBa cunoBbix kackapga (Q105
1 Q106), BbINOSHEHHbIE HA BMMONAPHBIX
TPaH3UCTOPax C  WM30AMPOBAHHBLIM
satsopom (IGBT) wu pabortatowme B
NUHEAHOM  pexume  (puc.20). Ux
NOOYEPERHbIM OTKPLITUEM YNPaBAAKT
NPAMOYTOfibHble UMMYNbCh,

nocTynatowe B npotveodase ¢ nnatbl asTomatukm no CN10. 3atem 3T umnynbChbl
NPOXogAT Lenwn, (OOPMUPYHOLLME U3 HUX CUrHaM, HanOMUHAKOLLMIA Mo hopme Noynepuos,
CUHycoupbl, 1 nopatoTcA Ha 3aTteopbl Q105 1 Q106.

Mpu xonogHom 3anycke UPS TpebyeTca HekoTopoe BpemA, utobbl npeobpasosatesnu
DC-DC un DC-AC Bbiwnun Ha paboumnii pexxum. MNpu 9TOM (Kak 1 Npu OTKITKOYEHHON CXEME
UPS) notpebutenu nonyyaroT nutaHne no obxogHoii, 6annaccHon nuHum. MNepeknioyeHne
MEXAy Hel 1 BbIxogoM npeobpasosatena ocyliectenaet pene RY101. OHo ynpaenaetca
nnaton astomaTtukm no CN9. ABTOMaTuka Takxe CReguT 3a MOLLHOCTbIO, 0TAaBaeMow
notpebutenam (C nomoLLblo TpaHcchopmatopa Ttoka CT100, nopkntoveHHoro Kk CN5, n
KOHTponA HanpaxeHwin no CN11). B cnyyae npeBbilEHUA ONACHOrO YPOBHA U
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KHura-nouton

"Papuoamatop" - ny4uee 3a 10 net. Coopruk. K.:Papuoamarop, 2003r., 288 c. 20.00
OneKTpoHHble Habopsl 1 Mogynu "MACTEP KIT" Onucarue, npuHLumn. cxembl. Katanor-2004rog, .A4 15.00
Cobepy cam 60 3nEKTPOHHLIX yCTPOACTB U3 Habopos "MACTEP KUT" M. Joaexa,2003r.272c. 26.00
/MnynbCHbIE NCTOYHIMKN NUTaHWA Tenesn3opos. AHkosckui C.M., HuT, 2003r.380c. 34.00
/cTOuHMKIN MUTaHNA BUBeOMarHuTodoHoB 1 BiuReonneepos .Burorpanos B.A., 256¢.A4 14.00
3apybexHble anekTpomarHuTHble pene. Cnpasounmk. Bosk I1.10., 2004r., 382c. 44.00
3apybexHble MUKPOCXeMbI,TPaH3MCTOPI,AMoAbl A...Z.Cnpasourmk. 13n.2-e nep.u pon.,2003r.,760 c. 54.00
3apybexHble MUKPOCXeMbI,TpaH3MCTOPI,anoab 0...9. Cnpasourmk. 13n.2-e nepepab u gon.,2004r.,556¢. 45.00
TMpuMeHeHme TeneBunoHHbIX Mukpocxem. T.1,Kopakux-Yeprak C., Cn6.: HUT, 2004r., 316¢. + cxeMbl 39.00
Mukpocxembl AnA ayano v pagnoannapatypsl. Bein.3,17,19,21. Cnp.-M. foneka , 2002r. no 288 c. no 25.00
Mukpocxembl gna CD-npourposateneit. CepeocucTeMbl.CnpaBouHuk. HuT, 2003 r, 268¢. 42.00
Mukpocxembl coBpeMm. 3apy6. ycunutenei HU3KoM YacTosl .Bein.7,8in.9. Cnp. Mo 288 . no 24.00
Bce oTeyecTBenHble Mukpocxembl. M.:[opeka, 2004r.,400c. 49.00
MukpokoHTponnepsl? 310 xe npocto! Tom1,2,3. Opynse A.B. 2002r., 336¢.,384c. no 29.00
PIC-mukpokoHTponnepsl.MpakTika npumeHerna.Cnpasoyrmk. TasepHbe K.- M.:OMK, 2003r., 272c. 29.00
CamoyunTenb no MUKPONpOLIeCCOpHoit TexHuke. benos A.B., K.:HUT, 2003r.,224c. 21.00
WHTerp. Mukpocxembl. MepcnekTneHble u3penua. Bein 1,2,3 -M:loaexa,.no 64 ctp. no 5.00
WHTerpanbHble MUKpPOCX. v Ux 3apyb.aqanory. Cep. K565-K599 , M."Papuocodpt".2000r. 35.00
WHTerpanbHbie MUKpocx. v ux 3apyb.aHanorv. Cep. K1044-1142 , M."Papvocodpt.2000r. 35.00
TenesuanoHHble Mukpocxembl PHILIPS. Khura 1. MoHamapeHko A.A.-M.:ConoH, -180c.A4 12.00
L|BeT, Ko, CUMBOMMKA ANEKTPOHHBIX KOMNOHEHTOB. Hecteperko W.W.,-M.:ConoH,2002r., 216¢. 17.00
LiBeToBanA 1 KOAOBAA MapKUPOBKA ANEKTPOHHbIX kOMMOHEHTOB. HecTeperko W.U.,-M.:ConoH, 2004r 14.00
MapkupoBKa aMeKTPOHHbIX KOMMOHEHTOB . 13p.8-e ucnp. v pononH. "[oaska” 2003r.,208 c. 16.00
Mapkuposka 1 06o3HaueHve papvoanementos . Mykocees B.B., M.-IT1-Tenekom,2001r.,352 c. 28.00
OnToanekTpoHHble npubopsl 1 yeTpoiicTaa. beictpos 0.A., M.:Papuocodbt, 256¢. 23.00
3apybex.auoas! U ux aHanory. Xpynes A.. Cnpas. 7.1,1.2,,7.3,7.4,1.5,1.6. M. "Papnocodt", 1o 39.00
3apybexHble aHanoroBbIe MUKPOCXeMbI 1 vx aHanorv.Cnpas.T.1,2,3,4,5,6,7,8.M.Paguocodt 2000r. no 39.00
PeMOHT UMNOPTHLIX Tenesn3opoB.Bbin.2, Buin.7,8biN.9 M.:ConoH. 2003r.,272, 224,198 ctp.Ad no 39.00
PeMoHT 3apybexHbix Tenesu3opos. Bein.44. PosmH A.B. M.:ConoH, 2003r., 200cTp.A4 44.00
YCTPOACTBO ¥ PEMOHT NepcoHanbHoro komnbtotepa. KH.1 1 k1.2 Ctusen burenoy, 2004r., no 912c. no 68.00
TMownck HencnpaBHOCTEN 1 PEMOHT 3NEKTPOHHO annapartypbl 6e3 cxem. leBuncon I'.J1., 2004r.,544c. 48.00
CXeMOTEXHMKA YCUINTENbHBIX KacKafoB Ha GNonApHbIX TpaHaucTopax. M.:[ofeka,2002r.,256¢. 19.00
WHTerpanbHble yeunutenn HY. U3p.2-e nepepab. v nonont. Mepacumos B., 2003r.,522¢. 42.00
Yeunutenu Hu3koi vactotbl. Niobutensckue cxemsl.Y.2. M.:Papnocoddt, 2002r.,304c. n 288c¢. 22.00
Mpensaputenbhbie YHY. Jiobutensckue cxembl. XanosH A.A.-M.:Paguocodr, 2001r. 20.00
YCTpoicTBO ayauo-v Buaeoannapatypbl.OT geTekTopHoro npuemHuka go UM crepeopeccusepa.,288¢. 24.00
OHLIMKIONEAVA YCTPONCTB Ha NOneBbIX TpaHaucTopax.bubnuoteka ukxerepa. M.:ConoH, 2002r.,512c. 49.00
OHumknoneauA paguontobutena. Pabotaem ¢ komnbtotepom. Mectpukos B.M.- CM6: HUT,2004r.,268c¢. 24.00
OnekTpoHuka. MonHblit kype nekuuii. MpAwHrkos B.A. 4-e u3g.,M..KOPOHA npuHT, 2004 r.,416¢. 36.00

B nomotwub papuontobutento: 100 HeucnpasHocTeit Tenesnaopos. XK. Ilopat, AMK, 2004r., 256¢.+ un. 29.00
OcHoBb! TENEBU3MOHHOI TexHIKY. Nyaut B., M.:Conon,2003r., 432c. 33.00
TenesnanoHHbIE MPOLLECCOPbI CUCTEMBI ynpasnenuA. XKypasnes B.A. usa-e 2-e, non.,CM6:HuT,510c. 23.00
Tenesuaopbl HORIZONT. Kopakur-Yeprak C.J1.-C.M.:HuT , 2002 r., 160C.+ CX. 24.00
Tenesusops! LG.LLaccu MC-51B, MC-74A , MC-991A. MbAHos I"., C.M.:HWT,2003r. 138c.+Cxembl. 23.00
Tenesusopsl DAEWOO 1 SAMSUNG.Cepua Tenemactep. beasepruii 1.b.,2003r.,144c.+cx. 32.00
MepeHocHble LiBeTHbIe Tenesn3opsl.CnpasouHuk. bpunnuaxtos [.M.-M.:Paguocod,304c. 21.00

OdchopmneHune 3aKka3oB no cucteMe “KHura-noyton” paA opraHn3auumn

o

, MHHu N

, NOYTOBLIV agpec

Onnata npoussBogutcA no 6/H pacyeTy cornacHo appecy: usparenscrteo “Pagioamarop”, a/a 50, Kues-110,

BbICTABMIEHHOMY cuyeTy. [OnAa nonyyeHnA cyeta Bam 03110, mnm no an. nouyte val@sea.com.ua. B 3asBke
HeobX0AMMO BbICNaTb NepeYeHb KHWM, KOTopble Bbl XOTenNn  yKaxkute CBOM HOMep dhakca

6b1 Npuobpectu, no dakcy (044) 573-25-82 unu NoyTon N0  C-Ba Nnar. Hasora.

Mpu nokynke KHUr Ha cymMmy 6osnee 60 rpH. nonyyaete B noaapokK
Katanor “BcA papnoaneKkrpoHuka YkpauHbi”!!!




KHura-nouyton

360 npakT4eCKix HeucnpasHoCTel. anucku Tenemactepa. Hasapos B.B. M.:Conon, 2004r.,288¢.
LiseTHble Tenesu3opsl. Mocobue no pemonty.EnbAwkesny C.A.,Meckut A.E. M.:[.J1-Tenekom, 352 c.
KapmarHbli cnpaBouHmK paguontxeHepa.[koH desuc. M.:Joneka, 2002r.,544c.

CnpasouHuk anekTpuka. Kucapumos P.A. 2-e u3nanue, 2004r., 512c.

KB-npuemHmk MupoBoro ypoBHA Kynbckuii AJ1. -K.:HuT , 2000 r. 352c.

AnTeHHbl.HacTpoiika u cornacosanme.puropos U.H.,M.:Pagnocodpt, 2002 r., 272¢.

AnTeHHbI. Foponckue KoHCTpyKLmu. puropos W.H., M.:Pagnocodbt, 2003r.,304c.
Papvontoburensckuii High-End.,"Pagioamarop”., -120c.

OnekTporuka AnA peibonoea. LLenectos .M. M.:ConoH, 2001r. 208 c.

Texnuka anekTponosa pbibbl. Xoasipes B.B., 2003 r.,144 .

450 nonesHbix cxem pagmontobutenam. Llycros M.A.,2003r.,352c.

500 cxem ana pagvontobutenet. Mpuemumkn. Cemba A.M., 2004r., 188c.

HacronbHan kHura paguontobutens-koHcTpykTopa. Hukonaerko M.H.,M.: OMK, 2004r.,280c.
3ByKoBaA CxemoTexHuKka anA papnontobuteneii. Metpos A.H. HuT, 2003r.,400c.

TMpakTn4eckue CoBETHI MO PEMOHTY ObITOBOV paanoanekTp. annaparypel. Ctonossix A.M.,2003r,152c.
MpakTnyeckan cxemotexrmka.KH.2. cTounnki nutaxua u ctabunmsaropsl. LLyctos M.A.,2002r.
MpakTinyeckan cxemoTexHnka.KH.4. KOHTpoNb 1 3alwuta ncTouHmko nutanma. Lyctos M.A.,2002r.
MpoekTnpyem 1 cTpoum ocuunnorpad. Fopopevkui U.B., M.:Conow, 2002r.

CyvacHi i MaitbyTHi iHchoKomyHikawiiHi TexHonorii Ykpainu. borpapenko B., K.:Papioamartop, 2004p.
TexHonoruv u3mepenuit nepsiniHoi ceti.(Cuctembl cuHxpoHu3aumu,B-ISDN, ATM.) M.:3ko-Tpe.,150c.A4
Lincbposeie ATC anA cenbckoii cBA3v.Kaptaluesckuii B.I".,M.:3ko-Tpenaa, 2003r.,286¢.

Paspabotka ycTpoiicTa conpaxeHuna ana nepc. komnbtotepa Tna IBM PC.Hoswkos t0.2002r.,224c.
CoBpeMeHHble MUKponpoLieccopbl.KopHees B., u3p. 3-e nononH. 1 nepepad., 2003r., 440c.

Anrpeiin, komnbtotepa. CamoyumnTens. Mpueanos A., Mutep, 2004r.,304c.

Bbifop 1 Mopepru3auma komnbroTepa. AHatomua MK. Kytysos M., Mutep, 2004r.,320c.
[TlnarHocTuka, pemoHT 1 npodunakTvka MK. Mpaktuyeckoe pykosoacTeo. MnatoHos KO.M., 2003r.,312c.

KomnakT-gucku
CD-R "PAOVIOAMATOP 3a 11 net" "PA"-1999 - 2003r.r.+"3","K"-2000-2003r.r.(160 HoMepoB + 3 KHury)

non

CD-R "Papioamarop"+"3nektpuk"+"KoHctpykTop" 2002r. (36 HOMepOB XypHanos)

CD-R "Papioamarop" + "Onektpuk"+"KoHcTpykTop"+"PapnokomnoHenTsl" 2003r. (40 HOMEPOB + 2 KHrK)

XypHanb!
"Papioamarop” xypHan N92,3,4,5,6,7,8,9,10,11,12 3a 2003r., N°1,2,3,4,5,6,7,8 3a 2004r.
"KoHcTpykTop" xypHan No1,2,3,4,5,6,7-8,9-10,11-12 3a 2003r., N21,2,3, 4-5 3a 2004r.
"OnekTpuk" xypHan N22,3,4,5,6,7,8,9,10,11,12 3a 2003r., Ne1,2,4,5,6,7,8 3a 2004r.

"PapuokoMnoHeHTbl" XypHan No1,2,3.4 3a 2001r., No1,2,3,4 3a 2002r., No1,2,3,4 3a 2003r.,No1-3 3a 2004r.

"Papvo-napan’ xypHan N1,2,3 3a 2004r.

29.00
19.00
33.00
28.00
16.00
26.00
39.00
9.00

17.00
17.00
25.00
17.00
24.00
28.00
16.00
19.00
19.00
29.00
5.00

39.00
47.00
7.00

40.00
27.00
17.00
24.00

40.00
20.00
25.00

no 7.00
no 5.00
no 5.00
no 5.00
no 6.00

Cpok rony4eHunA 3akasa no no4te 1-3 Heaem ¢ MOMEHTa onnarbl.

<

o Bcem Bonpocam, CBA3aHHLIM ¢ pasgenom “Kuura-no4ron”, npocbba obpayarsca o 1./¢h. 573-25-82,

email:val@sea.com.ua.

OchopmneHne 3aKa3oB No cucteMe "KHUra-novYTon AJIA HYaCTHbIX JINL,

MepeBop, oTNpaenATb No agpecy: MotopHoMmy Baneputo

Brnapumuposuuy, a/a 53, Knes-110, 03110. B oTpbiBHOM

Ecnn Bac 3auHTepecoBano kakoe-nubo 13 nepeunc-
JIEHHbIX W30aHUK,

T0 Bam Heobxopumo odpopmuTb

TafloHe MOYTOBOrO MepeBofa YETKO YKaXuTe CBOM
obpaTHbIN agpec 1 Ha3BaHWe 3aKasbiBAEMOR Bamu KHuru.

MOYTOBLI NEPEeBOd Ha YKasaHHY CyMMy B

oTaeneHnn CBA3N.

6nmxa

nwem

LleHbl paHbl B rPUBHAX C YY4ETOM NEpecbulkn U
AenCTBUTENbHbI B TeYeHMe MeCALLa C MOMEHTa BbiXoaa XypHana.
OnA uneHoB knyba uutatenein “Papioamartopa”’ pencTByroT
nocroAHHble ckupku. Monoxexnune o Kny6e uyurante B BP N2 1.




