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A QHPCEHKO, EX UBSIKC. CMECHTEJTH I8 TPAHCHBEPA RA3AO
KB-mpancusep, paipabomannsi B Jpoidossim, RAIAQ, cmaz
O4EHY 3AMEMHBIM RB.1EHUEM 8 KOHCMPYUPOSANUL annapamypsl
A00ume.rsckos paouocesu, Comnu (ec.iu ne myca4n) puduo.iofumenei
RBIMATUCE YIPHUUME NAPAMem P IMO20 MPaHcusepd. Aemopom
HACMORULET CMambs NPeONPUHAMA NONBIMEKA MOOEPHU A UU
RPUEMHOZO MPAKMAE IMOL0 MPAHCHBENA U NPEO.IONCEH B 08a naubonee
JACAYHCUSAIOWUX SHUMAHLR 8APUGHMA Pea.1KIARUK HEPEOO
cMecume.n,

B. AYAKO. RA3OZ. EH-AHTEHHA TTH IHAITA30HA 40 M
B meqenue dsyx.1em asmop cmamusu IKCnRepuMeHMuUp08a.t ¢
EH-anmennamu, u32omosus u nposepus 60.1¢¢ mpex decAmxos
IKIEMNIAPOS Ha sce Quanalons — om 160 0o 10.m. IIped.tucaeman
sHuManuio yumame.jeis EH-aumenna na ouanason 40 m npocma
uILOMOB.1eHUN U nposepeHa 8 pabome. OOHako, umo Go.1ee saxcho, &
cmamese ROOPOGHO ONUCANA KACMPOUKE arnmennsl Imoco muna. He
cexpem, umo Hecamusioe muenue o EH-aumennax, c.roxcusueecs y
wacmu paduorobumeren, 06y c.108.1€H0 UMEHNO HEY:MeHUEM HACMPOLms
uzcomos.ienny 0 koncmpysyuio, Joso.1eno pacnpocmpaneno s8.1exue, Kooa
Ma U1 HHAR ONYOIUKOBAHHAR KOHCMPYKIUR 1006ENaeMCA KPUMUKe Co
CMOPOHB oMOeTbHBIX Padua.iobume.teir. Tem ne menee, ec:iu, Hanpumep,
paduoIobume.s e cyme.1 Hacmpoums mpancusep konempyrkusuu UW3DI,
SPRO 14 KMO-MO PUCKKEM YMEEPHCOamMs, YmMo cXeMa mpancusepa
Hepabocnocobua. Boimoncno, danuaf nyb.ukayus noiso.1um
“peabuiumuposanms” EH-anmenns cpedu ckenmusecku nacmpoetod K
HuM wacmu paduo.iobumeaen.

YUTAUTE B HOMEPE 1/2003:

QUA

FY4AMSHL, UYSXE. Boponex'2002 — FB!
Nartwi, daxTe, coBbITHR

U.KA3AHCKMW, UASFT Nyt Yepea Bexa
A.TPUOOHOB. 3onotas nponopums xoaa Mopae
A.CUOEPKO, EW1-008, A PAONMHUHOBUY, EW20M. B achupe EVSP
AnNAaoOMbI

LjenkoBckui Kpan

Nepener apyx6i

Anuiren

DXANFO

QSL via...

COPEBHOBAHUA

Kanenaapns COpeBHOBaHUA

OTKpBITHIA YeMNUOHAT SPOCNaBcKoi oBnacTn No pagnocssan Ha KB

CQ World-Wide RTTY WPX Contest

PACC Contest

Russian WW PSK Contest

nyTb B 3®OUP

B.CHAOOPOB, EUTSA. Ulxona Haunnaowero oneparopa

POBUH3OHbLI B 9®UPE

A ®EJOPOB, RW3AH/WLTAP/IX0A/T2X/3D2AF. KING ONE BAKER,

WK UCTOPUA OfIHOTO nyTewecTBus 8 Okeannio

KOMMBIOTEP HA PALIMOCTAHLIUK

A JTAYXUH, RV3DHC. Nporpamma eQSO — MHTEPHET-COEAUHEHUE PenuTepos
YKB

[ . TSNAYEB, RA3XB. Papuonburenscxue NC3

YCUNUTENU

A KY3bMEHKO, RV4LK Buibop avamerpa nposoga lN-xontypa KB-nepeaarumxa
MOOEPHU3ALKA

Bosepawancs K na AHHOMY

NN8-10/02. Yanui paguonpuemHuka P-326M

TPAHCUBEPBI

KB-Tpancusep Yaesu FT-1000MP MARK-V Field: Tonbxo undpot
U.NOArOPHLIN, EWIMM, B.CEPIENYYK, EWICA. HY-orpannunutens

B ABPAMOB. UXSPS, C.TENEXHUKOB, RV3YF. KB-Tpancusep “Apyxba-M"
B.APTEMEHKO, UT5UDJ. Hexotopuie ocobernoctu pabote HY-gunnexcopos
AHTEHHBI

ManorataputHas chupanuHas xoneuesas YKB-aHTeHHa

A.CEHYYPOB, UT4EK. EH-anTenna gns avanaona 20 m

B POWYINKUH, RV3ZH. HanpasneHHas anTeHHa Na 14 My

RAWIKECT

[OCKA OBbLABREHUA
CQ de

Qanuomup
Baw kcomnbiomep

YUTAWTE B HOMEPE 2/2003:

O.JTETPAKOB. NMTOBEJIEHYECKOE MOJETTHPOBAHHE B PSPICE
Paoduo.rwbume.ru yyce 04sHO ORERNIL 80IMONHOCIMU NPOPAMM
Modeuposanus, Haubo.ree nonyisaprsie u 0ocmynnsie Ui Hux —
ELECTRONIC WORKBENCH, MICROCAP-", DESIGN LAB u OrCad-9.2,
Kax npasu.io, noc.1e ymang ocaoenus maxoi npopusrMsl gcmpo scmaem
SONPOC COIPAHUS MOde. 186l HOBMX KoMAonenmos. B cmamese daemca odiop
CROCOBOS HORO.IHENUN CUMY.IRMOPO8 MOOETIAMU, NOOPOGHO paccmam-
PUBaEMCA NOBCOCHHECKOE MOde.Iiposae, Komopoe Hauboree sppenmusto
APU COI0aHUU MOOETElH HOBMX KOMNOHEHMOE, OCOBEHND C.IOMCHBX.

H POILHH. TAHHA HEHAHAEHHOPQ @AHA
IIpu zanycke c sunuecmepa demo “Dive™ (HOpMAT1610 3aNYCKAIOWEHCH ©
Komnaxkm-ducka!) sssdaemca coobwgenue “Cannot find data file”. Xoms sce
a1 Gb1u cKonuposansi!

Ipununa nepabomocnocobroCmu 0Ka2a1aCH HE 6 MOM, Ym0 NPOIPAMMAE HE
MOLIG NAUMU HYNCHBIG DAY, @ 8 MoM, 4MO OHA He MO.213 OMEPBIMb Jmon
?(lﬁ.l 008 AMeHuA u sgnucu, m.K. mom umer ampuiym “read only”.

AK HMa, eCTU 8B CIMO.IKHEMECs ¢ AHAIOCKNION CUMY AR e, Cosemy i)
nposepums ampuidymu aicia (aii.ios) npocpausmss, B Dos Navigator smo
MONCHO cOe.1amb, nawcas kKombutauunw s 1asum Alt+E Taxkwce 8 Dos
Navigator y0oino sk1ume asmomMamuieckoe camue ampuoyma “read
only” npu konuposanuu ¢ CD-ROM (Hlacmpoixu\Konguzypayusl
Cucmesmnwe yemanoenu). Hy a npu nanucanuu céoux npocpams
HCEAAMEABHO NPEOYCMOMPEnts, HMOOH 6 E00UMBE COODIENUT 06
OUUOKAX He 8800K.1U NO.16308aMEAR 8 3ab.2yINOenie..,

E W HCOB "TOPMO3” LIA BHITYECTEDPA
Macnumnsie Oucku sunvecmepa Sinclair-cosMecmumoro Kounsiomepa, &
oML INIe 0Nt COOUX PORNU-“POOCMBEHHUKOS ™, 8paLy ] 0€30¢ "o,
HOKa 8KAI04eH KoMnslomep. Bo épesis pabomes 8 onepayuoinnol cucmeme
i$-DOS ymo cyiyecmsenno yehoprem onepaniis oiMena 0aunsmu ¢ HaKo-
NUMe 1eM 58 8 HECKO.IBRO PAT NOBBIUIAEN OOL( I NPONIBIOUMELEHOCIY CHC-
memsl. A spm Ko2da npuxodumcs ucnao.iviosams npo.parmsl noo TR-DOS
(10BUMBLE accenbiep, 1oOGUNBE cpadunecKult peoaKmop, 1oouMbli apxXu-
6aMOp Wil HCe TOOUMN ceitn-0.10KDacmep), Moo Imom dce cawsiil pak-
mop cROCOBCMByem 141b GECNO.1€ HOM SPABOMKE XOMA U IHAYUMETLHOLO,
110 8ce Jce KONEUNO.20 Pecypea patomu sunsecmepa. B cmamse nped. 1acaemcs

m* 3q " RPOPAMMY. 16KA, KOMOPAR “1yiaum” sun-

uecmep 0o (wepemm 0 nﬂ[mmeuun K HEMY, 1 86136080 €MCR OJIR JIMOS0 HI-N0D
TR-DOS.
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BOKPYI MK

MYNIbTUMELQNA

A KOIOTEHKO. “"C1poa mupi..." OcHoBE paboTii C NakeTom
CO3A3HKMa TpexMepHiix nanawadros Planetside Terragen

HE TONbKO HOBHUYKY

A.FPUHUYYK. Pabora ¢ peaaxtopom AenoBov rpaduxu Visio 2002
B KYL 3nakomumca ¢ oducHbim naxerom OpenOffice.org
A.FOPSIYKUH. CoapaHue web-crpanuy

KOMMYHUKALINN

C.MPUHYYK. KonuposaHnue annos “3 UuTepneTta

O NNEBUH Bwbupaesm nepcoHansHelil panpsonn
ﬂAﬁﬂ)KECT

MPOrPAMMBI U ATIFOPUTMbI

YPOKHW IMTPOIrPAMMHUPOBAHNSA

M. OOSIMHCKUN. NEnonb3oBaHue AUHaMUIECKOA NaMATH

8 NPUKNBAHBIX NPOTrpamMMax

Serrgro /HI-TECH HW3KOypoBHBBOE NPOrPaMMHUpOBaHHO

AUANOr NPOrPAMMHACTOB

A TEPELKUH /HI-TECH [MepexsaT swi3os0s API

B cuCTemax ceMencTsa Windows

U.POLUMH. Ucnpapnenve HaBpanHOTO B HENPABHUNLHOM peXHUMe TeKCTa
C NOMOLUBI) PEINAEHTHOW NPOrPaMMbl

U LWHPKO. Cpenan cam:

Ynpasnenue Winamp'om

PELUENTHLI

O.BAMLIMA. Anantep BBOAa-BrBOAA

&.UWNLHUKOB. Ewe pa3 o “Buton nape”

MWUP 8 BUT

C PHOMUK MysbikanuHeii conpoueccop “Dendy” vs. "ZX-Spectrum®

B0o3epaw(ancs K Hanevamannomy
Ne5/01, C.35, N.POUMH. Ewe o6 amynsTopax

KOMNBIOTEPHBLIE XPOHUKN
WrPOTEKA

A.FOPSIHKHH Ero BennuscTo NacoaHe
A.BEHOUMOBCKMY. Newer Winter Night
NOCKA OBbABMEHUA

Kynmio, npoaam, obmenan



A.CEPIEEB,
r.Cacoso, PasaHckoi obn.

MNpuHuunuaneHas cxema npueMHUKa
npueefeHa Ha puc.2. Ynpaeurenb yac-
TOThl 14 1 KBapUeBbIA reHepaTop 1 no-
cTpoenbl Ha VD8 n VT15. flenuTtens ya-
CTOThl 2 BbINOSIHEH HA MUKpOCXemax
DD5...DD7 n DD8 .4, a penutenk 4acto-
Tbl 5 — Ha mMukpocxemax DD2..DD4 un
DD8.1. Yo} 3 obpa3syioT aneMeHThbl
DD9, DD8.2,DD8.3, VD6, VD7. B kaue-
ctBe ®HY 6 Ucnonb3yloTcs aneMeHTbl
R53...R55, C55, C56. Ha tpaHancropax
VT13, VT 14 un VT 16 noctpoeHb! ycunu-
TENU-orpaHnumnTenu. Ynpasuress 4acTo-
Tbi 7 1 reHepatop BY 4 BbinonHexbl Ha
vD2u VT12,

OcHOBHas YacTb CXeMbl NPUeMHUKa
nuTaeTcs Yepes cTabunusaTop Hanpsixe-
HUA Ha Mukpocxeme DAS

Perynupyemelit ycunurens BY 8 nocr-
poeH Ha TpaHsuctope VT1, a BycdepHble
ycunutenu BY 9 u 16 — Ha TpaHsucro-
pax VT2 u VT7. Cmecutenn 10, 17,24 1
29 nocTpoeHbl COOTBETCTBEHHO Ha TpaH-
3ucropax VT4, VT9, VT8 u VT3. ©oHY
11 obpasytor anemeHTbl R12-C15, ®HY
18 — R32-C35, ®HY 25 — R31-C32, a
®HY 30 — anementbl R10-C11-R11-
C13. ®HY 30 sensiercs 4BYX3BEHHbIM
aKTUBHbIM (PnNbTPOM, T.K. Ha KOHAeHca-
top C11 nogaercs ¢ penutens R13-R14
HanpshkeHue nonoxuTernbHoOM obpaTHON
cesian. ®HY 21 ob6pasylor anemeHTh
R36-C39-R37-C40, a ®HY 28 — R20-
C19-R19-C21,

YMH 12 n ycunuterb 3ByKOBbIX Yac-
TOT 31 BbINOMHEHbI HA MUKpOCXeMax
DA1 n DA2, a YMH 19 n ¥YNH 26 — na
Mukpocxeme DA3. Cymmarop 13 nocr-
poeH Ha MukpocxeMe DA4, a ponb cuH-
XpoHHOro Aemopynsitopa 20 BbINOMHSA-
et VT10. Mopgynsitop 15 BbinonHeH Ha
VT6, a B kKauecTBe aCMHXPOHHOIO AEMO-
pynsitopa 27 uenonesytotea VD1 n VTS,

Ouoabl VD3 n VD4 crniyxar gns cta-
6unusaumn amnautyAel KonebaHuii re-
HepaTtopa BY 4. BenomorarenbHbiin FTHY
22 sbinonHeH Ha Mukpocxeme DD1. 3ne-
mMeHTbl R25-C25 o6pasytor ®HY, koTo-
pblA NOAaBnsier BbiCWne rapMOHUKK
UMNYMBCHOIO HanpsixeHusl, Bbipabatbl-
BaeMoro reHepaTtopomM. da3ospalarterns
23 obpasytor pesuctop R43 n BxogHbie
eMKOCTH TpaHancTopoB VT3 n VT8, OTa
uenb casuraet dasy konebaHuit retepo-
AnnHa Ha 450, uro Heobxoaumo ans pa-
60TbI NpUeMHuKa, T.K. cMecntenm pabo-
TalOT HA BTOPOI rapMOHuKe retepoamnH-

KB-PAOVUQINPUEMHUK
C CUHTE3ATOPOM YACTOTDI

(OkoHyanue. Hauano B N1/03)

HOro Hanpsikenus. Pesucrop R41 cny-
XUT AN 6anaHcnpoBKK ONepaLMoOHHO-
ro yeunurens DA4.

Llenb R48-VD5-C48 cnyxut ans nu-
TaHust MukpocxeMbl DD1, @ sMuTTEpHbINA
nosroputenb VT 11 ymeHbluaer BrvsiHue
cymmaropa DA4 Ha napametpet ®HY
R36-C39-R37-C40. Llens R30-C29 06-
pa3syeTt UnsTp BLICOKUX YACTOT, KOTO-
pblid 3a4epXuBaeT nepeMeHHoe Hanps-
weHune ¢ f=40 u.

LuHaMmnueckue xapakrepucTukm sam-
KHYTO# cucTeMbl AMNY onpegenstoTcs
YPOBHEM CUrHana Ha BXofax cMecure-
nei NpueMHuKa, KOTopbil MOXHO pery-
nuposatb UsMeHeHunem R33 n R34, a
Take (HOPMORA aMNIIUTYBHO-4aCTOTHOM
xapakrepuctuku (AYX) ®HY 11, koro-
pbiA NpeacTaenser coboi 0gHO3BEHHYIO
RC-uenb (R12-C15). MNonoca nponyc-
KaHusi 3aMKHYTOM cuctembl QAMNY cuH-
Te3aTopa YacToThl (OT BXOAA ynpasuTe-
nsivyactotbl 14 4o BbIXOQA reHepaTopa
BY 4) 8o MHoOro pas 6onbwe nonochbl
nponyckaHus ®HY 11, 4o B coveTaHum
€ ncnofb3oBaxHnem APY noseonsier no-
fy4ynTb ONTUMAarnbHble QUHAMUYECKue
XapaKTePUCTUKN 3aMKHYTOW CUCTEMbI
GAMNY npuemHuka.

W3bnpaTenbHOCTL NPUEMHKUKa NO Na-
pasUTHbIM KaHanam (Ha rapMoHuKax
reTepoauHa) sasmcut ot [o6poTHOCTM
BxogHoro koHtypa L1-C3, a usbupa-
TEMbHOCTb NO COceaHeMy KaHasny onpe-
nensiercs xapaktepvuctukamm OHY R10-
C11-R11-C13, AYX atoro counbtpa MOX-
HO perynmMpoBaTtb 3a CuYeT U3MeHeHus
R13. Mukpocxema DA4 BbINOMHsET TaK~
Xe pofib aMIIMTYQHOIO OrpaHuunTens
HaNpsHKeHusl Ha ynpasuTterie YacToThbl,
4YTO UCKSIIOYAEeT CaMONpPOM3BOMbHYIO
nepecTpomnky cucteMbl PAMNY Ha cocen-
HIOIO NO YaCTOTE PAAUOCTAHLMIO,

HanpsxeHve Ha BbIXOAe NpueMHuKa
cocrtaensier okono 1 B. Ero MmoxHoO pe-
rynvposartb, nameHas R17. KpyTtusHa
CMHTE3aTOPa YacToThl (T.€. OTHOLWEeHUe
n3MeHeHUs YacToTbl reHepaTopa BY 4
K U3MEHEeHUIO HaNpsHXKeHUs Ha Bxoae yn-
pasurens yacrorel 14) cocrasnsietr npu-
MepHO Scy=100 Mu/B. Ee MoxHo perynu-
poBarb, uaMmensis C57 n C58, [ina obec-
nevyeHns ONTUManbHbIX AUHAMUYECKUX
xapakrtepuctux PAMNY ee nonoca yaep-
Xanusi JOMmKHa BbiTh NPUMEPHO paBHa
nonoce nponyckarust ®HY 11 [2].

MpueMunk cobpaH 8 antOMuHMEBOM

kopnyce, reHepartop BY 4 u cuHtesarop
4yacToThl 3aKNioYeHbl B akpaHbl, HekoTto-
pble CoeauHEHUs! BbINOMTHEHbI 3XpaHUPO-
BaHHbIM kabenem. B kauectee VT2uVT7
MOXHO Ucnornb3oBark Apyrme CBY-Tpah-
3UCTOPbI C Marnon NOCTOSIHHOW BpPEeMeH!
Lenu obparHoi cBsasm (1, = Rg* Ci). Mox-
HO MCNOMb3oBaTk TpaHucTopbl KM350
n KMN327 ¢ ppyrumu nigexkcamu. Bmec-
To K157YN1A nogongyr K157YN1E, a
smecTto K157Y[12 MoxHO Mcnonb3oBatb
npakTuyeckn obo onepaunoHHsIA
ycunurerb.

B kauyectse VTS5, VT10, VT11,
VT13...VT16 6yayT HopMansHO pabo-
Tath U Apyrne BY-TpaH3UCTOPRbI, HY>KHO
TOMBKO Y4YecTb, 4YTO Yepes VTS5 moxer
NPOTEKaTh 3HAYUTENbHBIA UMNYbCHBIA
TOK 3apsifa koHaeHcaTtopa C19. B rexe-
parope BY moxHo ucnonbsosare KMN305
C APYrMM UHEEKCOM, HO UCXO4HOE no-
noxexne paboyein TONKM JOMKHO BbiTh
NPUMEpPHO B cepeiuHe NMHEeRHOro yya-
CTKa ero XapaKTepUCTUKU,

B cuHTe3aTope 4acToTbl MOXHO Npu-
MeHUTb MukpocxeMbl cepun 564. Keap-
ueebin pesoHarop ZQ1 nogonaeT v Ha
OPYTYI0 YacTOTy, HO B 3TOM CNydae Hyx-
HO U3MEHUTb KO3DULNEHT AeneHus
penutens 4acToTbl 2,

B cuHTe3aTope 4acToTh Mexay BbiXo-
[OM 4acTOTHO-hA30BOro fgetexTopa 3 n
BXOZOM YNpaBuTesist 4acToTbl 7 06bIYHO
BKITHOYBIOT PEXEKTOPHbIA hunkTp (BBON-
Ho# T-06pasHblil MOCT), HACTPOEHHbIN
Ha yactorty cpasHeHus (2,5 kl'u). B pan-
HOM NpUeMHUKe Taxoro UnbTpa Her.
M3mepeHus nokasanu, 4to nynbcauum
Hanpskenust ¢ yactoron f=2,5 xl'y Ha
koHaeHcaTope C56 (a raioke Ha BbIxoae
cymmaTopa 13 u Ha BbIXOAE NPUEMHMU-
Ka) marnbl, 1 Heo6XOAUMOCTU B pexXek-
TOPHOM bunbTpe Het. HeborbLwoi ypo-
BEHb 3TUX NyMbCaLMUA NONYYeH 3a cyert
npuMeHeHuns kosgeHcartopos C55 n C56
€ MafbiMU TOKAMU yTeuxku U guonos VD6
n VD7 ¢ mankiM o6paTtHbIM TOKOM. [o-
aToMy koHgeHcarop C56 porkeH bbiThb
KepaMudeckum, a B kadyectee C55 xe-
faTenbHO UCNOSL30BATEL TAHTANOBLIA MK
OKCMAHO-NOMYNPOBOAHUKOBbLIA 3MEKTPO-
nmrTudeckuin kospeHcarop. Katywku L1 un
L2 HamoTaHbl Ha BpOHEBLIX cepaeYHUKax
u3 kapboHunsHoro enesa Ch-12a, L1
copepxut 10 sutkos, a L2— 17 sutkos
npogoAa MOB ¥0,44 mm.

Ecnn npuemuunk cobpat us ncnpas-



Hbix [eTanei, ero HacTponKy cregyet
NpoBOANUTL B CleAYIOWEM NopsigKe.
MpenBapUTenbHO HYXHO paccynTaTth
koahpuumeHT genenns OMNKA 5:

f

rge fnp, — vacToTa npuHMMaeMon

paguocTanumm, Kl

5 — yacToTHbBIN MHTEpBaN Mexay

kananamm Ha KB, kIu.

3ateM (ucnonb3ays Tabnuuy) HyxHo

NpeacTaBuTb NOMyYeHHbIA KOahdULin-
enT genenns OMNKL B Buae cyMmbl He-
CKOMbKUX Cnaraemblx, KXaoe u3 KoTo-
pbix siBNsieTCA cTenewblo Yuena 2 (1, 2,
4,8, 16, 32, 64 n 1.4.). 3aTem Bxofdbl
npensBapUTenbHOW YCTAHOBKM MMKPO-
cxem DD2...DD4, koTopbie COOTBETCTBY-
0T NOMYYEeHHBIM CRAraembiM, HYXHO
COEOUHUTL C KOPNYCOM, 8 OCTalbHble
BXOAbl NpeaBapUTENibHOR YCTaHOBKK

3TUX MUKPOCXEM NOAKIIOUUTL K “+” nc-
TOYHUKE NMUTaHKuA (cyeTunkn DD2...DD4
paboTaloT B pexuMe CYMMUpOBaHNS)
TaknuM e 06pa30M MOXKHO YCTAHOBUTL
HYXHBIR KO3 dUUMEHT genenuns genu-
TeNns 4acToThl 2, ecfin MCnonb3yercs
KBapLieBbI pE30HATOP Ha APYrYIO Yac-
TOTY

BkntoyaeM nuTanme npueMuunka, u pe-
3uctopoM R41 yctanasnueaeM Ha Bbl-
sofe 9 mukpocxeMbl DA4 HanpsixeHne
+4 B. Bpawas cepnedsmnk KaTywkn L2 n
noabupasn C44, ycTaHasnmMBaeM Ha KOH-
newcaTtope C56 nanpsikewne 5..7 B,
Mocne atoi onepauun cnctema GAMY
CWHTE3aTOpa YACTOTbl BXOAUT B PEXUM
cunxponunsaumnn. Mopgkniouns K Npuem-
HUKY GHTEHHY, BpallleHneM cepaeyHmka
KaTywku L1 gobusaemcst MakcuMansHom
aMnNnTyabl Hanpsxeuns “Guennit” na
Bbixoae npuemuuka (ebisog 9 DAZ),

3ateM, usmenss eMkocts C58, nepe-

BoauM cuctemy QAMY B pexnm cuxx-
POHU3ALIMKM, OPUEHTUDYSCH MO HaNNYY-
LIeMy KayecTBy curHana (BO3MOXHO,
HyxHO ByneT nogobpaTb eMkocTe C57).

Ha puc.2 nokasano coeguHeHne Bbl-
BogoB mukpocxem DD2. DD4, cooTseT-
cTeyoulee KO3 PUUMEHTY AeneHus
ONKD K;=1936, uto obecnevnT na-
CTPOWKY HA PAAMOCTAHLMIO C YacTOTON
fp=9680 kl'y. Anst Toro yTobbl Nepe-
CTPOWUTL NPUMEMHUK HA APYryl0 pagwo-
cTauumto (B npegenax gannoro KB-nog-
[ManasoHa), JOCTaTOMHO M3MEeHUTh
UngpoBoY KOO HA BxOAax Npensapu-
TENbHOW YCTAHOBKM MUKPOCXEM
DD2 . DD4.

B HeKOTOpbIx Cliydasix, BO3MOXHO,
notpebyeTtcs nogobpath peanctop R43
dasospawatens 23. [ins Toro 4YToGhl
TOMHO OTpErynuposath (hasoBpallaTesibs
23, HYXHO NOAATH HA BXO[ NPUEeMHNKa
HEMOLYNUPOBAHHBIA CUFHATM, PasOMK-
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] Mukpocxemx
Homep BuiBoaa 4 12
3anuceiBaemMoe Yncno 20=1

Hanpsixenus Ha seiBOoAax npu

m = 1936 (f,, = 9680 kT'L) * *
Hanpﬂ)KeHMﬂ Ha BelBofax npu + 0
m = 1930 (f, = 9650 xI'w)

Hanpsxerus Ha seiBoAax Npy + 0

m = 1922 (fzp = 9610 «k'u)

HyTb QAMY, a Kk BbiBOAaM 9 U 13 MUk-
pocxeMbl DA2 nogkniountb sxoabt “X” n
‘Y” ocuunnorpaca VsmeHsisi conpoTue-
nexne R43, HYXHO npy yacTtote “Gue-
HUA” 40 100 My nonyunTb Ha SKpaHe
ocumnnorpacda OKpyXHOCTb WK SIIMNC
C OCbI0 BAOSb FOPU3OHTANBHOM UM BEp-
TUKaNbHOM NIUMHUM SKpaHa

Bo3MOXHO, Npu HACTpPOMKe elile no-
TpebyeTca nofperynuMposarth WWMPUHY
NOMOChl YAepXaHus 3a CHeT U3MeHeHUs!
R33 1 R34 [JocTaTtouyHO TOYHO 3TO MOX-

13 3 4 12 13 3

+ + 0 + + 0
+ 0 + + + 0
+ + + + + 0

et npumepHo 230 'y, HO npy Heobxo-
OUMOCTM €€ MOXHO YMEHbLUWTL [0 3Ha-
yenmin 25 50 My CrabunbHocTb uac-
TOTbl CUHTE3aTOPA YACTOT NO3BOSIAET 3TO
chenarts Ho B aTOM criyuae ons coxpa-
HeHnst guHamuueckux csoicts PAMY
HYXXHO YMEHbLUWUTb NOSoCy Nponycka-
Hus OHY 11

MakcumanbHas pabouas uyacrtora
npUeMHUKa onpenensietcs boicTpoaen-
CTBMEM UUDPOBBIX MUKDOCXEM CUHTE3E-
TOpa Yactotbl [py HanpsXeHun nuta-

4 12 13 3

2'=2 22=4 2%=8 2*=16 25=32 26=64 27=128 280=256 2°=512 2'0=1024 2" =2048

0 0 0 +
0 0 0 +
0 0 0 +

Mpy HanpsbkeHun nutanusa 12 B npw-
eMHUK noTpebnsier Tok 58 MA TMNepecrpoi-
Ky NpYeMHMKa NO YaCToTe MOXHO caenarb
6onee onepaTUBHONA, eCny BxoAbI Npea-
BApUTENbHOW YCTAHOBKW MUKDPOCXEM
DD2 DD4 coeauHntb C COOTBETCTBYHO-
MMM BIXOAAMM 4BOUHHOIO BOCbMUPA3-
pPSAHOIO PEBEPCUBHOIO CUeTUUKE UM-
NynbCOB, MMEIOLLero NHONKaLUMIO

Mpy Heo6x0ANMMOCTH, MeXAY BbIXOOOM
OHY ¥ BXxOQOM YnpaBuTens 4acrorbt 7
MOXHO BKIIOMUTL pEXEKTOPHBLIA OUNLTR

+

HO cAenarb cnepytowinm obpasom Pas-
MbikaeM QAMY (Hanpumep, oTCoOeanHS-
eMm R56 ot BuiBoga 9 DA4), nogaeM Ha
BXOA NPUEMHUKa HeMOLYNUPOBaHHbLIN
CUrHaM OT reHepaTopa W yCTaHaBnmea-
eM yacToty “GuenHnin” okono 40 My 3a-
TeM, U3MeHss R33, ycraHasnuesaeMm
aMnnuTyny “6MeHnic” Ha sbisofe 9 DA4
pashyto 2 2,5 B (APY B atom cniyyae
6ynet paborath BNOMHE HOPManbLHO)
Monoca yaepxanua AMNY cocrasns-

Hus 12 B ona cocrasnsier 13 My, a npu
HanpsbkeHuy nutanns 14 B— 14 3 MMy

MpueMHUK NnpeaHasHayen 4ns npuema
paguoCcTaHLMi C aMNIMTYAHOM MOBYNS-
LUMen, HO ecny nosnocy NponyCKaHus
PAMY yMeHbLwMTE NnpyMepHo 40 30 My,
TO MOXHO ByfeTt NPpUHUMAaTDL CUrHambI C
dazoBoi Mogynsunen, a ecnm UCNonb-
30BaTh QONOMHUTEnNbHyto ob6paborky
CUrHana — TOr4a v CUrHaflbl ¢ YacToT-
HOW Mopynsaunen
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(oBOMHOM T-06pasHbLIA MOCT), HACcTPO-
eHHbtiA Ha YacToty 2,5 KMy — anHamuky
DAY 310 He yxygwuT

NurepaTtypa

1 B lMonsikos MeTepoaAnHHbIY npuem
PapuoexerogHunk 1988r — M [QOCA-
Ad, 1988 r

2 b X KpvBuukuin Astomartuyeckoe
criexexne 3avactotol — M Oneprus,
1974 r
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CBEPXPEIEHEPATUBHOI'O MNPUEMA

(Npoaonxenue. Hayano B N1/03)

CBEPXIEHEPALIUA

Mpu BCEN NpUBnEKaTenbHOCTU pere-
HepaTUBHOro MeToAa, OH o6napaert cy-
ulecTBeHHbIM HegocTaTkoM. Mapamert-
pbl, ONpeAensioume BeMMUUHy oTpuLLa-
TeNbHOro BHOCUMOIO CONPOTUBIEHUS

MS

Fen = '6':1‘1
HecTabunbHel BO BpeMeHU, U3-3a yero
HecTabunbHLIM NONY4aeTcs U CaM pe-
XUM pereHepauun. YBenuyeHve nono-
XutenoHon obpaTHoOW cBR3K (yBenuue-
HUe rgy) A0 obpalieHns B HOMb 3Hame-
Hatens cdopMynbl (6) NpUBOANUT K Npe-
BpalEeHUI0 YCUTNIUTENS B reHepaTop,
yMeHblUeHUe — K CYU{eCTBEHHOMY CHU-
XEHWI0 pacHeTHOro KoadduLmneHTa ycu-
NeHns, a 3HaYMT, U K NoTepe YyBCTBU-
TenbHocTu. KpoMe TOro, yBenuuexuve
KoathrLMeHTa YyCUNeHUs npueMHUKa
33 CYeT yBenuuyeHus 3KBUBAFMEHTHOW
[obpoTHOCTU orpaHuumnBaeTces Tpebosa-
HUSIMW K NOIOCEe NPONYCKaHWs npuem-
HuKa (Afqp). MocrneaHss, Kak U3BeCTHO,
onpeaernseTcs BbipaxeHuem
fo
Q,
W He BomKHa OblTh MeHbLUe LWUPUHb
CNeKTpa NpUHUMaeMOoro CUrHana.

KnaccuueckuMm npumepoM obpauje-
HWS HEJOCTaTKa B JOCTOUHCTBO SIBMS-
eTCs uaes ceepxpereHepaTuBHOrO ycu-
neHus. HeTpyaHO COrMacuTbCs € yT-
BEpXAEHUEM, YTO HaUBoMbLINA KO3~
dvuMeHT ycuneHus B pereHepartope
MOXXHO NOMY4YUTh, HAXOARCh HAa rpaHu-
Le camoBo3byxaeHus, Korga 3HameHa-
Tens opMynbl (6) BNM30K K HymIo.
OpHako 3TO NONOXeHWe U HauMeHee
YCTOAYMBO UMEHHO M3-33 BrMU3ocTH K
pexuMy camoBo3byxaenus. Npges
cBepxpereHepaTUBHOIO NpueMa 3ak-
rnioYaeTcs B NepMoan4ecKoOM nsmeHe-
HUW BHOCUMOIO OTpULATENbLHOrO CO-
NpOTUBIEHUsI TakuM 06pa3oM, YTobbl
YCUNUTenb Ha onpeaeneHHyl Yactb
aTOr0 Nepvuona NpeBpawancs B reHe-
paTop, npoxoas Yepes obnactb Makcu-
MarnbHOro yCUneHus. PaccMOTpUM aty
ugeio nogpobHee.

Kak 661510 0TMeYeHo Bbillie, BeNnuyn-
HOW BHOCUMOFO CONPOTUBIEHUS MOX-
HO BapbupoBaTh, U3MeHss Nnbo B3a-
UMOWHAYKTUBHOCTL M, nB0 KpyTU3HY
TpaHauctopa S. [ins noscHeHUs NpuH-
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UMNOB cBepXpereHepauuy ygobHee uc-
nonb3oBatb S. CHayana BLISICHUM

CMbICIT 3TOrO NapameTpa.

Ha puc.4a usobpaxeHa BxogHas xa-
paKTepucTUKa TpaH3UCTOpa, NpeacTas-
nsouias cobom 3aBUCUMOCTL TOKa 6a3bl
(lg) oT HanpsxxeHust Mexay 6a3oin u
aMuTTepoM (Ug,). K Base 0BbluHO nog-
KIKO4YEeHO HanpsxeHue cMelenns (Ug),
3agaloulee nonoxexHue paboueit TouKu
(PT4) Ha BxogHoW xapakTepucTuke. Mpu
nopave Ha 6a3y elwe u nNepeMeHHOro
HanpsxeHus amnnuTygoi Ug, Tok 6a3bl
6yner MeHATLCS NO TOMY Xe 338KOHY C
aMmnnutypon lg (pnc.46). Mpu nocTosx-
HOM aMnnuMTyae HanpsikeHus, npuno-
XKeHHOro k H6ase, aMnnUTyaa TOKa, Kak
3TO XOpOLWO BUAHO U3 CpaBHEHUSN
puc.46 u B, 6ygert 3aBuceTb OT yrna
HAKMOHa BXOAHOW XapaKTepUCTUKK B
oKpecTHocTsX pabouyeit Touku. Konuye-
CTBEHHO 3TOT Yrorn XapaKTepu3syeTcs Kpy-
TU3HOW BXOZHOW XapakTepUcTuku Sg.
M3meHss nonoxexue paboyeit ToukM €
nomotbto Uy, MOXHO MeHaTe Sg. AMN-
NUTY4a KONNeKTopHoro Toka (lc) onpe-
pensertcs no hopMyne

k=16 ho1a,

rae hpqy — kKoadduumeHT ycuneHus
TPaH3uCTOpa NO TOKY B CxeMe ¢ obLmm
aMuTTepoM. BenuumHa

5=
Us
Ha3bLIBAGTCR KPYTU3HOW TpaH3ucTopa.
Ob6paTvM BHUMaHWE Ha TO, YTO KPYTU3-
Ha TpaH3ucTopa, Kak U BenuyuHa Sg, 3a-
BUCUT OT NONOXeHUs paboyei TOUKM
TpaH3UCTOpa Ha BXOAHOW XapaKTepuc-
Tuke KoHkpeTtHas dhopMa 3aBUCUMOCTU
KPYTU3HbI OT HanpshkeHUs cMelleHus
ANs pasHbiX TpaH3UCTOPOB PAa3fUYHa.
CyuecTBeHHbIM e ABMSETCH TOT DAKT,
YTO KpYTU3Ha TeM Gonbuwe, 4Yem 6onb-
LLIE NOCTOSHHOE HanpsbkeHue cMeLLeHUs
Ug, YTO XOpOLLIO BUAHO U3 pucyHka. INpn
BanbHeWWwux paccyxaeHusix anst npo-
ctotbl 6ygem nomnaratb, YTO KpyTU3HA
NPSAMO NPONOPLMOHATBbHE HANPSHKEHUIO
cMeueHus Ug.

Tenepb MOXHO NpUCTYNaTh K pac-
CMOTPEHUID peXMMa cBepXpereHepa-
umn. OB603HaUMM 3HAYEHUE KPYTU3HbI
TPaH3UCTOPa, NpU KOTOPOW 3HaMeHa-
Tenb BblpaxeHust (6) obpawaertca B
HOMb (BO3HWKaEeT reHepauus), vyepes
Skp- ANns nonyuyeHus aToro sHaveHus
Ha 6asy TpaH3ucTopa Heobxoanmo
nopatb Hanpsehne Uy, (pue.5a). B
UcxoaHOM cocTosiHuu Ha Ba3y nopator
NOCTOSIHHOE HanpsbkeHue cMmelleHUs
U,, obecnedrBatoLlee Takoe nonoxeHue
paboueit Toukn TpaHaucTopa (PT), npu
KOTOPOM KpyTU3Ha Sy MeHblle KpuTu-
yeckoil. [eHepalus B aTOM criyyae oT-
CYTCTBYeT.

Lo6aBuM Tenepb K NOCTOSHHOMY Ha-
NPSYKEHUIO HEKOTOPOE BCMOMOraTterb-
HOEe, NepuoaUYeckn U3MeHsIoWeecs,
Ha3bIBaeMoe HanpskeHueM cynepusa-
uumn (Ueyp). MNpu goctaTouHon ero amn-
nutyne pabouas Touka byaeTt nepexo-
BuTb B 0bnacThb, rge KpyTM3sHa TpaHsuc-
TOpa CTaHoBUTCS BOMbLLE KPUTUYECKON.
JToi cUTyaumm Ha pUc.56 cooTBeTCTBY-
eT uHTepsarn BpeMeHu t1-t>. Ha ato Bpe-
Msa 3HameHaTens dhopMynbl (6) ctaHo-
BUTCS OTpULATENbHLIM, U B KOHTYpe
obecneynsatoTCa YCNOBUSA BO3HUKHOBE-
HUs aBTOreHepaLuuu.

Ecnu B KOHTYp U3 8HTEHHbLI NOCTYNA-
eT HanpshkeHWe curHana amnnuTyLon
Uc, TO KonebaHus B KOHTYpE HavHyT Ha-
pacTaTb, HAUMHAs C ATOrO 3HaYEeHUs, No
3KCNOHEHUMANLHOMY 38KOHY, ONUCLIBA-



emMomMy cbopmynom [2]
U(t) = Ue - e, (7)

r

roe §= -2
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0 — k03hPULIMEHT 3aTyXaHUS
xonebaHui B KOHTYpe;

L1 — WUHAYKTUBHOCTb KOHTYpPA;

MS

C1
I — 3KBUBANEHTHOE CONpoTUBnEe-
HWe noTepb KOHTYPA.

Mpu S>S,p, 4TO UMEET MeCTO Ha WH-
TepBane t4-tp, BeNnMunHa r, UMeeT oTpu-
uaTtenktHoe 3Ha4YeHUe, NOKa3aTesb 3KC-
NOHEeHTHI B (7), COOTBETCTBEHHO, YXCIO
nonoxurensHoe, 4to 1 obecneunsaet
HapacTaHue amnnuTyabl konebaxui 4o
HexoToporo 3Hayenus U, (puc.5B).
Mocne MomeHTa BpeMeHu ty xpyTU3Ha
CTAHOBUTCS MEHbLLE KPUTUYECKOW, No-
KasaTelb 3KCNOHeHTHt B (7) — oTpuua-
TeMbHbLIM, U KONebaHusa B KOHTYpe 3aTy-
xawT. ObpasyeTtcs Tak HasbiBaeMmas
“Benblwka” BY-konebaHui B KOHTYype.
Ecnu npuHumaerca AM-curHan, 1o x
Hau4any HOBOW BCNbILWKM (MOMEHT t4 Ha
pucyHxe) amnnutyna U, byget otnum-
YaThCs OT NpeabigylLen (CTaHeT, Hanpu-
Mep, bonblue), COOTBETCTBEHHO U3Me-
HUTCS U BMNAUTYAA BCNbIWKK, YTO SIB-
creyeT u3 coopMynbl (7) n puc.58. B pe-
3ynbrate Ha koHType Byget nonydeHa
NnocnefoBaTenbHOCTL BenbiLLEK, aMNW-
Tyha KOTOpbiX Byner UsMeHsTLCH no
33KOHY U3MEHEHUS| aMITIMTYAbI NTPUHK-
MaeMOro curHana.

Hagnexawum Buibopom napameTpoBs
KOHTYPa 1 BeNMUUYMHbE S MOXHO obecne-
UWTb Ha UHTepBane -ty Takylo CKOPOCTh
HApPacTaHuUA HanpsKeHus B KOHType,
npy KOTOPO# amnnuTyAa eenblwek Uy,
6yneTt AOCTUrATL eAMHUL, BOSLT Npu Ha-
BeAEHHbIX B aHTeHHE BCEro HeCKOMbKMX
MUKpOBONbTax curHana. Nopaeas
BCMbILLKW Ha aMmnnuTyAHbIA JeTexTop,
BblgenseM ux ornbaiollyio, KOTopas u
ABMAETCH yCUMNEHHbBIM NOMNEe3HLIM CUrHa-
noM. PacyeTbl NokaseblBaloT, 4TO KOad-
PMUMEHT ycuneHus ceepxpereHepaTopa
MOXEeT JOCTUraTh COTeH Thica [3].

Yactora BCcnomoratensHbix koneba-
HUiA (feyn) AOMKHA BbITh TAKOW, YTOGI
BOCCTaHoOBMeHue orubaloiuen npuHn-
MaeMoro curHana npoucxoguno 6es
notepb. Kax n3BecTHO, ans aToro Jof-
XHO 6bITh BhinonHeHo ycnosue Ko-
TenbHukosa foyn 2 2fy. 3pecsk fy — Bep-
XHAS 4ACcTOTa B CniexTpe MOAYNUpYIo-
wero curHana. Yem cunscHee npuee-
AeHHOe HepaBeHCTBO, TEM npolue oT-

Ta =Tn+Tgon—
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GUNbLTPOBATL NOME3HbIA curHan. B
npakTuuecknx cxemax foyn BoibUpaior
B npefenax 30...100 k'y ®opma Ha-
NpsXeHUn cynepusauuu, B npuHuune,
3HayeHua He umeeT. BaxHo nuwsb
obecneunts Ha HTepBane tq-ty ycno-
Bue S>S,, Ha camom pene dopma
BMMAET Ha 4YyBCTBUTENBLHOCTH, HO 06
3TOM nosxe.

MpepenbHo AOCTUKUMES aMnnUMTyaa
BCMbilex B kOHTYpe U, OrpaHudeHa
napameTpaMu CXeMbl U HanpsikeHueMm
nutauus. Ecnu B npouecce ycuneHus
CUrHanoB aMnNMTy4a BCnbllWekK BCe Bpe-
Msi OCTaeTCs MeHblle Up,, TO 3aBUCK-
MocTb amnnutyasl Uy, ot U nuHeiHa,
u pexum paboThl cOOTBETCTBEHHO ByaeT
nuHeHbIM. [LOCTOMHCTBOM TAKOro pexu-
Ma SIBMISIETCH HU3KMIA YPOBEHb LLIYMOB U
Manbiid k0apUUMEHT HeMMHEAHbBIX UC-
kaxXeHuir. Korga HavanbHas aMnnuty-
[a B KOHType WM ycufieHne B cxeme
HacToNbKO Benuku, uto Uy, aocturaet
sHaueHus Up, Ha uHTepsane ty-ty, amn-
nuTy[a BCNbllLeK yXe He 3aBUCUT OT
aMnnUTyAbl BXOOHOrO CUrHaNa, N pexum
Ha3biBaeTCs HefMHEeRHbIM. B 3TOM pe-
XUME Npy U3MeHeHUM aMNIMTYAbE BXOA-
HOro curHana 6ygeTt usMeHsTLCH Nno-
Wwasb Benbiwek (puc.6a). Benuunua
NPOAETEKTUPOBAHHOIOC HanpsiXXeHUs us-
MeHAeTCA B 33BUCMMOCTU OT BXOLHOFO
cUrHana no norapucpMmuyeckoMy 3aKo-
Hy (pwnc.60). Takas 3aBUCMMOCTb Bbl-
XOBHOrO CUrHana ot BXoAHOro aHanoruy-
Ha peicteuto APY B npuemMHuxe 1 pac-
LWIMPAET ero AMHaMUYECKUA QManasoH.
K HepgoctatkaM HEnUMHENHOro pexuma
OTHOCHTCS Bonblune HeNMHERHbIE UCKa-
XKEHUs, BHICOKUA YPOBeHb BbIXOAHbLIX
LLYMOB NpU OTCYTCTBUU NOMNE3HOrO CUr-
Hana n Huskan usbupartensLHOCTE NO
cocegHeMy KaHany.

Mo cnocoby nonydyeHus BcnoMora-
TerbHbIX KOrnebaHuin HanpsiXeHus cyne-
pU3auun, cBepxpereHepaTopbl noapas-
pensiotes Ha ase rpynnbl. CBepxpere-
Hepatopbl ¢ eHewHel cynepusayuel
UCnofb3yloT BCNOMoraTesbHble koneba-
HYSl, BoipabaTtbiBaeMble cneynanbHbiMm
reHepatopamu B cBepxpereHepartopax

¢ asmocynepusayuel co3palTcs ycno-
BUSI ANA BO3HUKHOBEHUS! BCNOMOraTesb-
HbiX xone6aHuil B CAMOM pereHepatus-
Hom kackage. MNocnegHuin BapnaHT uc-
nonb3yeTcs 4alte, Tak Kak Tpebyer
MEHbLIUX CXEMOTEXHUYEeCKUX 3aTpaT
(OBHAaKO 3TO He 3HAYMT, UTO OH ABMSAET-
€S Nyqwnm).

B paguoTexHuxe ripy aHanuae uene
NPUHATO 3aMEHATh CUrHASbI UX CNexT-
pamu. 113 MateMaTuku U3BECTHO, 4TO
npaxkTuyecku nidyro GyHKUMIO MOXHO
NpeacTaBuTb B BUAE CYMMbl ApYruX,
6onee npocThix hyHKUMiA. Takoe npeg-
CTaBneHue Ha3bIBAETCS pasnoXeHUeM
cbyHKUMM B pag. NTioboi peanbHbli cur-
Han CKOMb YrOBHO CMOXHON hopMbl
MoxeT 6biTh pasnoxet B pag. Hanbo-
flee WMPOKO NpUMEHsieTcs pasnoxe-
HWe B TpUroHoMeTpuueckuin pag Py-
pbe. MNpu aTOM curHan npefcrasnser-
Csl B BUAe CyMMbl F8pMOHUYECKUX KO-
nebauuni, 1.e. xonebaHuin cuHycou-
[arnsHON Uy xocuHyconpansHon dop-
Mbl. BuiGop 0bycrnoeneH tem, 4To
TOMBKO 3TW KonebaHusa npu npoxoxae-
HUKU Yepes NuUHelHylo uenb (a 6onb-
LWMHCTBO pagMoTeXHUYeCcKUX uenein
MOFyT CUUTATHLCA NUHEAHBIMU) He U3-
MeHAIT cBoe# (opMbt. Y rapMoHu4ec-
KOro xornebaHusi MOryT U3MEHUTLCH
TOMbLKO aMnuTyda W HavanbHas
tasza. Takum o6pasomM, aHanMs npo-
XOXAEHWA rapMOHUYecKoro konebaHus
yepes nwboe ycTpONCTBO CBOAUTCS K
OUEeHKE U3MEHEHWA 3TUX ABYX Befiu-
UUH, 8 B BOMNbLLUNHCTBE NpaxTUYECKUX
33484 — TO/bKO K OLie HKE U3MEHEHUS
aMnnutyasl. FapmoHnyeckue koneba-
HUSA, B BUGE CYMMbl KOTOPbBIX MOXHO
NpeacTaBuTb UCCREaYeMbIiA CUrHan, Ha-
3bIBAIOTCS €ro COCTABMNSWMMU, 8 UX
COBOKYNHOCTb U €CTh CNEKTp CUrHana.
BbisicHuB, kakne namMeHeHus npetepne-
BaeT KaXAas U3 CNexTparbHbIX CocTaB-
MAOWUX NPU NPOXOXAEHUU Yepes UcC-
cnefyemyio Lenb, [OCTATONHO CNOXUTD
UX Ha BbIXoAe, YToB bt NONYyUnTHL OpMy
BbIXOAHOro cUrHana.

(MpoponxeHue cnegyer)



WAUALA BIES

(Mpopomxenne. Hauano 8 N1/03)

CxeMa npueMHuka ¢ BHeWwHuM BY-
6nokom npusegeHa Ha pmc.4. Ona “co-
LpaHa” ¢ OOHOW U3 UMNOPTHBIX NNaT, Ha
KOTOpOWA  cTOoANa  MapKupoBKa
“NL2039AF” (camoro kopnyca MarHuro-
nel 1 He Buaen). “Ot cebs” s nobasun
TONbKO fBa Bapukana BMecto KINE

Ha tpan3uctope VT1, BknoueHHoM no
cxeme c obuien 6asoi, cobpan YBY. Ero
MOXeT 1 He BbiTh, HO 3TO CUMBHO OTpa-
3UTCA H8 YYBCTBUTENBHOCTU NPUEMHU-
ka. EMkocTtun koHpencatopos C1, C3,
C4, ykazaHHble Ha CXeMe — MUHUMaTTb-
Hble, UX MOXHO yBenuuuTts pas B 5...10.
C konnekropHoro BuiBoga VT1 ycunen-
HbIA curHan vyepes pesuctop R3 nocry-
naet Ha BXO[ CMeCUTENs-feTepoanHa Ha
Tpat3ucTope VT2. OT NpUBLIYHBIX CXEM,
roe u cMecuterbs, U reTepoauH Boinon-
HeHbl Ha OTAESbHBIX TPAH3UCTOPAX, aTa
He OTNMMYaeTCsl HUYEM, KpoMe, passe
4YTO, 3KOHOMUM peTanei. Katywka L4 —
reTepoauHHAs, el NPoU3BOJUTCA “yK-
napka” gManasoHa B YacTOTHbIE paMKu
B npoLecce HacTpOWKKW, Nocre Yero ee
(1 L2) HyHO XOpOLIEHbKO 3anuTh na-
pachMHOM, TaK KaK CMelLLeHue ee BUTKOB
Bcero Ha 0,1 MM Bbi3bIBAET U3MEHeHMe Ya-
CTOTb! HACTPOWKK NpuMepHO Ha 500 kM,

TokoOrpaHUuuTENbHbIE PE3UCTOPSI

A.KONAgyHoOB,
r.FpogHo.

WY 3LR...

R3, R6 MOXHO He ycTaHaBnmeBarh — ot
3TOrO HUYEro He U3MEHUTCH.

Curnan ¢ kartyliku cBsasu L6 yepes
nbesodmnnbTp ZQ1 noctynaer Ha BXog
YIY. B kavecrtse MN4Y-rpakra BbibpaHa
MukpocxeMa KIAB6040P kak Haubonee
newesas M obnajaowan HeNnnoxmMun
NapaMeTpaMu (3HaUUTENLHO NyHLIUMuU,
yeM y K174YP3). HanpsikeHne nuraHus
MukpocxeMbl — 3...9 B. Y Hee ecTb nof-
HbliA ananor — DBL1011, Ho oH npuMep-
HO B gBa pasa gopoxe. L7-C19 — ¢a-
30CABUraloWas Lens B Kackage 4acror-
HOro [eTeKTopa, OHa HAacTpoeHa Ha Ja-
crory N4 (10,7 My). C BuiBoga 9 DA1
curdan 34 noctynaer Ha cTepeopeko-
nep (unm YM34).

Katywsxa L1 copepxut 5 ButkoB, a L2
u L4 — no 4 Butka nposopa 0,5 MM
Ha onpaBke &4 MM; L3 — 20 ButkoB
nposopa 0,3 MM Ha onpaske &3 MM,
Katywku L5, L6 1 L7 HaMoTaHbl Ha um-
nopTHbiX Kapkacax. L5 n L7 cogepxar
no 10...11 BUTKOB, a KaTyliKa cBa3u L6
— 2...3 Butka nposopa 0,15 MMm.

Y BbllLEONUCAHHBLIX NPUEMHUKOB AN
U3MEHEHUSA YACTOTHI HACTPORKU HYXHO
KpYTUTb [BUXOK NEPEMEHHOr0 pesncTo-
pa. B cnokoinbix, “gomMaliHmx” ycrnosu-
sIX 3TO He npobnema, HO B ABMXyLEM-

¢ agromobune... ins roro 4robbl Yac-
TOTY HACTPOWNKU MOXHO BbINO U3MEHsATH
NOCPEACTBOM HEKETUA Ha KHOMKU, HYX-
HO BCEro NLb 3aMEHUTL NepeMEHHbIA
pe3uCTOp CUHTE3ATOPOM HANPSIKEHUS.

CxeMa npoctefillero cuHresaropa
npvBegeHa Ha puc.5. Mukpocxema DD
BBEAEHA M3-33 TOrO, YTO CUYETHUK
K561MES (kak u 60nblLUMHCTBO Apyrux
TpurrepHeix MOl-cxem) npepgbasnsier
noBbllLeHHbIE TpeboBaHNUSA K KpyTU3He
NOCTYNaIoLMX Ha Hero uMnynbcos pu
KpaTKOBpeMEHHbIX HEXaTUSX Ha KHON-
Ky SB1 npoucxogur noouepefHsli (“no
KofbLy") nepebop cranuuia, Ha KoTopble
NPUEMHUK nepen aTuM JorkeH bbitb
HACTpOEeH NOACTPOEUHBIMU pesncTopa-
Mu R4 ..R8. Ecnu Xe KHONKy ynepxu-
BaTh Haxaron bonee 0,5 ¢, T0 cueTyuk
obHynseTcs, U norudeckas “1” nosiers-
etcsi Ha Boixoge O (BuiBog 3) DD2. K ato-
MY BLIBOAY NOAKMIOUEH NEpeMEHHbIA pe-
3ucTop R3, ABUXOK KOTOPOro BhiBEAEeH
Ha NepeaHIol0 NaHens MarkuTonsl. Ha-
NpsPKEHUEe NUTAHWUA CUHTE3aTOPa [OMXK-
HO BbITb cTabunusuposaHo. Yucno Ha-
CTPOEK MOXHO yBenuuuts fo 10.

BceM npocThiM cXxeMaM CBOACTBEHHDI
Kakue-Hubyab Bonee unu mexee Kpyn-
Hble HepgocTaTku. Tak u sgeck. [ins Toro
4Tobbl “NOANPABUTE" YECTOTY HACTPOR-
KW, unv Boobuye “HacTpouts” onpege-
NEHHbBIA PE3UCTOP Ha ApYryI0 CTaHUMIO,
HYXHO Brnes3ath “BO BHYTpPeHHOCTU”
MarHuToOfbl, YTO OYeHb HeynobHo.
Bhixon U3 aToro nonoxeHus — npumMe-
HeHue UUpOBOro CUHTE3aTOpa Ha-
npsxxeHus (pnc.6), KOTOpbIR, XOTSH U
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CnoXxHee TOMbKO YTO ONUCAHHOro, HO
obnapaeTt 3HauMTENbHO nyvywnMmn xa-

OTOT CUHTE3ATOP NO3BONAET HACTPO-
UTHCA Ha NoByIo paanMocTaHUMIO B Ana-

33BUCMMON naMsaTU (NMTaHUe MOXHO
OTKMIOYaTh Ha HECKOMbLKO Heperb) Xpa-
HATCA AaHHble 0 8 HacTpolkax [popon-
XUTEMNbHOCTL NAMSATHM CUHTE3aTOpAa 3a-
BUCUT OT EMKOCTH M TOKA yTEYKM KOH-
pexdcatopa C8. Yactoty HacTpoiku
MOXHO U3MEHUTb B NOBON MOMEHT Ha-
KaTMeM Ha KHoMku “+” unu “-”. Tlpu or-
KMIOYEHHOM NUTaHWU BCe KHonku Bno-
KUPYIOTCH (H8 HUX MOXHO HaXUMaTb
CKOMbKO yrogHo pas). MNpu yaepxusaxun
KHONOK HaxaTtblMu Gonee 0,5 ¢, BKnito-
4yaeTcs reHepaTop, U BeCb AMAaNa30H
“npoberaertcs” 3a 5...10 ¢ (yckopeHHas
HacTpoika). PaguoctaHuun nepebupa-
HOTCH “no Kombly”, UX NOPSAKOBbLIE HO-
Mepa (0 7) uHauuupytotcs Ha 7-cer-
MeHTHOM uHgukaTope HG1 (ero MoXxHo
3aMeHuTb Ha WKany u3 8 ceeTOAUOA0B).

Ha anemente DD3.3 cobpaH aHanu-
3aTOp HanpsikeHns nutanus. Ecnu nu-
TaHWe CUHTE3aTOPa BKMIOHYEHO, TO Ha eFo
BbiIxO4e (BbiBOA 3) — YpOBEHb Moru-

paKTepucTuKaMu. nasoxe 88...108 My B ero sHeproHe-  4eckoro “0”, ecnu BbiKIOYEHO — fO-
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rudeckon “1”. Mpu HaxaTUKU Ha KHONKY
SB1 (") noruyeckas “1” nosiBnsiercs Ha
eoiBoge 3 DD1.1 (guarpamma 1 Ha
puc.7). Ha Bbixogax DD1.3 n DD1.4 —
norudeckuii “0”, Ha BuiBoge 10 cuetun-
kos DD6, DD7 — noruueckuit “0” (cuer
Ha yMeHblueHue). KoHgeHcatop C2 6bi-
CTpO 3apsxaercs Yepes pesuctop R7,

BbiBOZe 12 3TOr0 anemMeHTa — TOXe no-
ruveckuir “0” (auarpamma 7), arieMeHT
nepekntouaeTcs (auarpamma 6), u cuer-
uuku DDG, DD7 npubaBnsioT kK cBOEMY
“cofepXXuMomMy” oHY eanHuLy, a Yepes
HECKONbKO MUKPOCEKYH/ (BpeMs 3apsi-
Aa koHgeHcatopa C4 yepes pes3uctop
R9) HOBbI KO 3anUCbIBAETCS B peruc-

5
Jj — KOTOpbIA HYXXeH Ans nogaenenus ape-  Tpbl namsatu DD8, DD9. 3agepxka 3a-
1 mithll H6esra KOHTaKTOB (guarpamma 2 Ha  nucu Heo6xoguma ans Toro, YTobbl yo-
6 puc.7), na eeisoge 13 DD2.3 nosiBNsieT-  nenuv NepekniounTLCS CHETYUKN.
" fULN cs noruyeckuin "0" (quarpamma 3), Ha (MpononxeHue cneayer)
7’ g 2 Z h
A.KYXAPEB, MP @
r.Kpuyes.
7
Mpeanarato cxeMy pacwwupurensi  Bx A +128
crepeobassl (pmc.1). OH cobpaH Ha
onHo# MukpocxeMe K157Y2, koto-  geq iy 7]¢1 033
pas He siBndercs gepuumtHon. MNurta- 100k “{
HWe — ogHononsipHoe, 6...12 B, HO R16 1 7] tux A
cXemy nerko nepenenath U Ans ABYX- 22 >
NonsipHOro NuTahus. Paclwmvpenne
cTepeobasbl BKMIOYSETCA U OTKIoYA-
€TCA C NOMOLLbLIO NONEBLIX TPaH3UC-
TOPOB NYTEM NOAAYM Ha UX 3aTBOPbLI RT3 2.4k
norudeckux “0” unm “1”. Koadbdmum- Puc. 1 Ta ]
eHT YCUNEHWs ONepaLIMOHHOrO yeunu- 0.1 DA1 K15792 Knio3K Klﬁnsx 51)__
Tens MOXHO M3MEHUTL C NOMOUYLIO } .
pe3ncTopos R6 u R7. 6 1hés | R{l"__z}-fk_{ ) L1
Paclwumputens BKNoyaetcs nocne - cpmif,uén el
6noka TeMbpos. Ero Bbixog noagcoe- 51;,( R15
OWHAETCA K YCUNWUTENIO MOLHOCTY, (12 0,033 % 100
Ecnum yeunutens camoBoabyxaaercs, H
cnenyet NOAKNIOUNTL KOHEHCATOPbI 0o *5“12'(
emMKocTbio 470...1000 n® Mexay ., Ao 0 5’::’:255 '
aBwxkkoM R1.1 (R1.2) u kopnycom. 100k [ 1,7 ' i @ Y
UepTex neuatHol nnarbl v pacno- . o “Tpowkocme, ‘ ]j__)/ bux B
NOXeHue 3NeMeHTOB paclunpuTens 2%
NoKa3saHb! Ha puc.2.
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B.BPYCKWH,
r Kopones, MockoBckoi 065.

YronbHble MUKpodoHbl He obecneyu-
BaIOT BbICOKOKAYECTBEHHYIO nepenady
3ByKa, NofBepXeHb! HapyLeHUsM B pa-
60Te npu OTCbLIPEBAHUW UNW CMEKaHUN
YronibHOro nopouwka, MoryT cos3faearb
BbICOKWI ypOBEHbL WYyMOB. [0 3TuM npu-
YMHaM, B nNepeylo oMepenpb, bbinv npes-
MPUHATBLI MOMBITKA 33MEHWUTL YrONbHLIN
MUKPOCOOH 3NEKTPOMarHUTHBIM UNu AuHa-
MuyeckuM. Tak kak nocnefHve umeloT
HU3KYIO YyBCTBUTESIbHOGTb, WX CUrHarbl
Heobxoaumo ycunuearts. [oatomy B Te-
nedoHHbIN annapart bbl BBEAEH MUKPO-
(POHHBIN younuTerb, Ha3biBaeMbIi Takke
ycunuTenem nepenaqn. B Hacrosuee Bpe-
msi B TA WIMpokoe pacnpocTpaHeHwe no-
FySUnNY SNeKTPETHbIE MUKPOPOHb!, Me-
IoLLVe NyYLlee Ka4eCTBO Nepeayv u 1o-
CTaTOMHO BLICOKYI YyBGCTBUTENBHOCTL
3a C4eT BHYTPEHHero yeunutens (noeTo-
puUTens) Ha NoneBoM TPaH3ucTope.

TenecoHHLIM KANCHONb, TaK Xe Kak
M YronbHbI MUKPOPOH, NpeacTasnseT
coboll 3aKOHUYEHHBIN, Nerko 3ameHse-
MBI CTaHAapTHbIN anemeHT (puc.6).
CamMbiM pacnpocTpaHeHHbIM Kanclonem
3NEeKTPOMarHUTHOW CUCTeMb! SIBNAETCS
TK-67 ¢ conpotvenenvem 45...55 Om.
YCTPONCTBO ero HeCNOXHO: B NNacTMac-
COBOM Kopnyce 1 HaxoAsTCs NOCTOsH-
HBI MarHUT 2 ¥ Ba SNEKTPOMarHuTa 3,
Ha/l NONIOCHLIMWU HAKOHEYHWUKaMU KOTO-
pbIX 4 NEXUT TOHKAs Kpyrnas cTanbHas
nnactnHa — membpana 5. OHa npuxa-
Ta K Kopnycy pe3sboBoW Kpbilkow 6 ¢
oTBepcTuaMU Mexay NonoCHbLIMY Ha-
KOHEeYHUKaMyu u membpaHon umeertcs
HebonbLon 3a3op. MNoa gercTerem ne-
pEeMEHHOro ToKa, NPOTeKalowero Yepes
KaTyLIKV 3MeKTPOMarHuToB, B UX cepaed-
HyKax obpasyertcs UaMeHsoLLeecs Mar-
HWTHOE none, KOTOpPOoe B3aUMOLeNCTRY-
€T C fnonem NocTosiHHOro marHura. Pe-
3ynsTUpYloLLIeE MarHUTHOE Nosne co3aa-
eT cuny, BbI3bIBaKOLLYI0 Nporub deppo-
MarHuTHoOM MembpaHbl B 0fHY Unu apy-
ryto ctopoHy. Konebanus MemGpaHbl
npeobpasyloTcs B aKyCTUUYECKUE (3BYKO-
Bble) BOAHBI, CRbilMMbIE yXOM. Takoe
YCTPOWCTRO, B KOTOPOM COvYeTaeTcs fen-
CTBVE MOCTOAHHOIrO MarHuTa 1 31eKTpo-
MarHuTa, Ha3biBaeTcs MonApU3oBaH-
HbIM. Ha kopnycax nonsipusoBaHHbIX Te-
negoHHbix kanctonen (TK-67 1 HekoTo-
pbIX APYrMX TUNOB) OKOSO BLIBOLOB CTO-
AT 3HaKM “+” u “-”, CobnitofeHve nonsip-
HOCTW ApW NOAK/IIOYEeHWWU annapara K

\V//CTPOUCTBO U PEMOHT
TENE®OHHbLIX AMMAPATOB

(MponomxeHue. Hayano B N1/03)

TeneOHHON CeTU NO3BONAET COXPaHUTL
BbICOKYIO YYBCTBUTESIbHOCTL Kancions,
B npotuBHOM cniyyae, TOK, npoTekato-
LW B 0BpaTHOM HanpaBneHuy nNo cpas-
HEHWIO C 33/1aHHON NONSPHOCTLIO, Yac-
TUYHO ocnabnser none NOCTOAHHOro
MarHuTa u CHUXaeT rPOMKOCTL paboThl
TenedoHa.

B coBpeMeHHbIX KOHCTPYKUMAX Kan-
ctonen, Hanpumep, TK-67-H(Y), kopnyc
3aMOnNHEH 3MNOKCUAHLIM KOMMayHA0M,
YTO NpefoXpaHsieT y3en oT BIUAHWUSA
BNAXHOCTU U [pYrUX BpeaHbIX hakTo-
poB. B HekoTopbIx Mogensx TA pabora-
10T TenegoHbl U ApYrux TUMOB, Hanpu-
mep, IOMK-7-T (R = 33 Om). B cTapbix
OTE4EeCTBEHHbIX annaparax BCTpe4aloT-
csi HepasbopHble kanctony TK-47 ¢ co-
npotusnenvem 130...140 OM v 3apy-
6exHble: Tesla (Yexocnosakus) — 50
Owm, KTA-1 (Bonrapus)) — 260 Owm,
Tonsil W 66 (Monbwa) — 230...240 Om.
BonbWUVHCTBO 3apyBexHbIX MUKPODOH-
HbIX Y TeNEeOHHbIX Kanclonewn B3auMo-
3aMeHsIeMO C OTeHEeCTBEHHbIMU,

MukpoOoHHBIN ¥ TenedOoHHBIR Kan-
crony 06beavHeHbl B MUKpoTenedoHHOM
TpybKe, KOTOpas UMEeeT Ha KoHLaX ABa
yrnybrneHust ¢ BUHTOBLIMU KpbILLKaMU.
Y106bl yCTpaHuTL akycTuyeckyto obpar-
HYI0 CBS3b MeXay MUKPOMOHOM U Te-
nedoHoOM, noa TenedoHHbIA Kanclone
KfnageTtcs noponoHoeas npoknanka. B
HOBbIX TUMAX annaparos KOPNyc MUKPO-
TenedOHHOW Tpybku COCTOUT U3 ABYX
YacTen, CKpenneHHbIX BUHTaMU-caMmope-
3amu. lNocne cHATUA BEpXHEW YacTu
(KpblLLKK) OTKpbIBAETCA A0CTYN K 060-
UM kanconsam (puc.7).

Cneaylowmm Wwarom B MOAEpHU3aunv
TA 6bino BHenpeHue anekTpoavHaMuYec-
KvX TenedgoHHbIX Kanctonen (manoraba-
PUTHBIX “AVHaMWUKOB”) U younmTenen npu-
ema aAnst HuX. Takas Mepa no3BonseT He
TOMBLKO YNYYLWWUTb Ka4eCTBO 3BYKa, HO Y
perynupoBatb ypoBeHb rPOMKOCTU, YTO
6biBaeT Heobxoaumo npy pasroeope C
yAaneHHLIM aboOHEeHTOM UAN NAIOXOM CO-

CTOAIHUM VKUK, [lanbHerwnm ycosep-
LeHCTBOBaHUEM TenedoHa ABUNOGCH BBE-
Oenve B annapart pyHkuv HANDS FREE
(“cBOBOaHbIE PYKK"), TO €CTb pasroBopa
6e3 cHaTusa Tpybku. CooTeeTcTByOULIEE
3NeKTpOHHOE YCTPOoCTBO, obecneyusa-
ouee HopManbHylo nepeaavy U rpom-
KOrOBOPSALWIA NpUeM, HOCUT Ha3BaHue
cnvkepdoH [3].

Eule oavH aneMeHT TpaauLMOHHOro
TA, CyLLIECTBYIOLIUIA B HEU3MEHHOM BUje
YK€ HECKONBKO fIeCATKOB NET — 3T0 Me-
XaHWYeCKMK AUCKOBbIA HOMepoHabu-
patenb (HH). HecmoTtpsa Ha pnoBonbHO
CNOXHYI KoHCTpykumio, HH mMoryT pa-
6otatb AnuTenbHoe Bpems 6e3 kakoro-
nmbo obenyxueanns. Tem He meHee, no
Ha/1€XXHOCTU U [IDYrMM NapamMeTpam oHu
3HaYUTENBHO YCTYNAKT 3MEKTPOHHbIM
HomepoHabvpatensam (QHH) v BbITeCHS-
I0TCS NOCNefHUMU B HOBbIX pa3spaboT-
kax. Tak kak Mmexanudeckue HH ece ettle
NPUMEHSIIOTCA BO MHOTUX MWMIWOHAX
TenedOHHbIX annapartoB, KpaTko pac-
CMOTpYM UX YCTPOWCTBO U paborty [4].
CyiecTBYIOT Heckonbko Tunos HH, pas-
NUYAOLLUXCA AeTaNs MU KOHCTPYKLUWUW U
YWUCNOM BLIBOSORB.

KuHematuyeckasi cxeMa TUMUYHOro
OVCKOBOro HoMepoHabuparens nokasa-
Ha Ha puc.8a. Ha rnasHon ocu 3 xecT-
KO 3aKpenneHbl 3aBogHON (NanbueBbli)
anck 1 v bonblwasa wecrtepHs 2, 3asoa-
Hasi cnupaneHas (4Yaile Bcero — nnoc-
Kasi) npyxvHa 4, pa3MeuleHHas B npy-
XVUHHOW Kamepe nop nanblesbiM AUc-
KOM, CKpenneHa oqHUM KOHLIOM C rnaBs-
HOW OCblO, @ BTOPbIM — C OCHOBaHUEM
HH. lMpu nosopote avcka no 4YacoBon
cTpenke npyxuHa 4 sasogurcs v obec-
neyvnBaeT BpaiieHune ocu 3 u wectephu
2 B obpaTtHOM Hanpasnewun. CermenT
6 Ha wecTepHe 2 3aMblKaeT KOHTaKTbl 7
BO BpeMsi 3aBofia npyxuHbl. C 6onbLion
wecTtepHen 2 cuenneHa manas 9, ceo-
6oaHO cuasiiasa Ha BTOpOK (BCNoMora-
TeneHOon) ocu 12. Mpu 3aeoae NpyxuHbI
BPaLLAEeTCs TONbKO Manas WwecTtepHs 9.



C nomottbto “cobavykun” 11 v Xpanoso-
ro koneca 10, XXeCTko 3aKpenneHHoro Ha
ocu 12, ocyulecTensieTcst obpaTHoe Bpa-
weHve ocn 12 nog gencreueM npyxu-
Hbl 4. Ha ocu 12 nmeetcsa eule oaHa
wecrepHa — 4vepesaAYvHoe koneco 13,
KOTOpOE NPUBOAUT BO BpaLLEHNE YepBsikK
14 v ero ock ¢ LeHTPObBeXHbIM peryns-
TopoM 17. bnarogaps 3TOMy MeXaHu3-
My, ob6paTHoe BpauleHve ocen 3n 12, a
TaKke BCEX WeCTepeH U UMMYNsCHOW
3Be3004KM 15 NPOUCXoanT C NOCTOSIHHOW
(noHWXeHHOoM ) CKOpPOCTLI0. CBOUMMY Bbi-
CTynamv 3ge3foyKa nepuoanyecku pas-
MbiKaeT KOoHTakThl 16, co3faBas UM-
nynectl Habopa Homepa. bonee peta-
AN3UPOBAHHO YCTPONCTBO HOMEpPOHabu-
partens nokasaHo Ha puc.86.

3a oguH 060poT OCU UMNYyNbLCHas
3BE3[104Ka C TPEMSA BLICTYNaMu pasMbi-
Kaet UMMNynbCHbIe KOHTaKTLl TPU pasa.
KonuyecTBo paaMbikaHui — Ha OBa
6onble Habupaemon unugpebl, TO eCcTe
npy Habope umgpel 1 NpoucxoauT TPu
pa3MbikaHus, Undgpbl 2 — YeThipe n T.4.

B annapatax 3apybexHelx ¢vpMm (B
OCHOBHOM — BbIBLUMX CTpaH counare-
psi) BCTPEYalOTCA PasHOBUAHOCTY [UC-
koebiX HH ¢ HenoaewXHOW BCnomora-
TENbLHOW OCbI0, C PAcNONOXeHVeM LieHT-
poBexHOro perynaropa v 3Be3govkv Ha
rnaBHON OCU W PYTMU 0OCOBEHHOCTAMMU,
YCTaHOBOYHEIE pasmepsl U Kpennewvs
HOMepoHabupaTenewn pa3HbiX 3aBO0B U
VpM MOTYT OTAMYaTLCS, OHAKO B Le-
FIOM OHW B3aUMO3aMeEHsieMbl Npy npa-
BWUNEHOM MOAKITIOMEHUN BIBOJOB KOHTaK-
TOB K cXeme Tened)OHHOro annapara.

MpocTeliwasn anekTpuyeckas cxema
HH (puc.9a) npeactaensieT co6oi Aee
VnW TpY rpynnel no 2-3 KoHTaKTa B Kax-
nou. OgHa — HopManbHO-pPasoOMKHyTas
LWYHTOBAs Napa KOHTaKTOB — HaKopoT-
KO 3aMbIkaeT PasroBopHbIe Lenu Bo Bpe-
MS UMMYNBCHEIX MOCLINOK. 370 NoBbILLa-
€T cusly TOKa B NOCHISIKax v npeaoTepa-
waer wenykn B MUKpoTenedgoHHOU

Puc.9 umnymsc- {.- Xenmei
Hast uens
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Tpybke. BTopas napa — HOpMankHo-
3aMKHyTasi UMMyNbCHast — NpepbiBaeT
TOK B IMHWK C YacToTon nopsiaka 10 My.
KonuyecTeo paaMbikaHui 1 3aMbikaHui
KOHTaKTOB COOTBETCTBYET (HO HE paBHo!)
HaHHOW undpe TenedOoHHOro Homepa,
Of1HaKo B TenedoHHyIo NMMHUI0 NocTyna-
eT Nuule 3agaHHoe U pon YMcno um-
nynecoe (puc.96).

Euie 0fiMH KOHTaKTHbIN Npubop B Tpa-
[VUUOHHBIX TenedgoHHbIX annapartax —
pbiYaXHbIN NepexntoyaTenb (puc.10).
Ha cBA3aHHOM C HUM pbiyare nexuvT
MuKpoTenedoHHas Tpybka, npv nogHsa-
TUN KOTOPOW YaCTb KOHTAKTOB 3aMbika-
eTcs, a yacTb — paambikaeTcs. Konu-
YECTRO Py KOHTAKTHbIX NPY>XUH MO-
XeT 6bITE OT OfgHONM 00 TpeX. MpyKuHb!
BEINONHEHb! U3 Hekaunebeposoro cnna-
Ba. Ha ux cBobogHbIX KOHL@xX npukne-
nauel cepebpsHo-nannagueBkie KOHTaK-
Tbl, obecneuvgalowme JNUTENbHYI 6e-
30TKa3Hylo paboTy faxe B OTCYTCTBUE
WUCKpOracuTenbHbIX Lienei.

HEUCNPABHOCTU U PEMOHT

TENEPOHHbLIX ANMNAPATOB

Mpexae yem nNepenTy K paccMmoTpe-
HUIO TUNUYHBIX HencnpasHocTen TA,
crieflyeT HanOMHUTL, YTO MPOBEpPKY U
HanaxveaHve annapaTtoB y106HO Npo-
W3BOOUTL He OT TenegoHHOWM CeTn, a oT
€e UMUTaTopoB, HEOAHOKPATHO oNUcaH-

HbIX B XypHane. OanH ua Hux [6] yxe
HECKOMbBKO NeT NoOMoraeT aBTopy B pe-
MOHTE MpPU OTCYTCTBUU TenedoHHON
ANHWM BTOpEIM XOPOLLIWUM NOMOLLHUKOM
paguoniobuTens MOXeT CRyXuTs Tene-
(POHHLIV Kanclonb, 3akpenneHHeld Ha
OronoBLe 0T CTapbiX HAYLLHWUKOB U CHaG-
XEHHBIW NposOgaMu C ABYMS rpubop-
HbIMy wiynamu. C noMouwblo Takoro
npobHuka ygobHO uckarte HeucnpaesHo-
CTV B NPOBO[IKeE, LWHYpaX U cxeme Tene-
¢OHHOro annapara, B 0CO6eHHOCTH,
€ecnu HeT TecTepa.

Mo yacToTe BO3HWKHOBEHWUS Heucn-
paBsHocTen B TA, Ha nepBoM MecTe CTO-
AT BHYTPEHHWE O6pPLIBLI WHYPOB U
HapyLeHWUs LenoCTHOCTY MPOBOAHUKOB,
BbI3bIBAIOLLME YBEIUYEHUE COMPOTUBNE-
HYA. OTO OTHOCUTCS KaK K LiHypam OT
MukpoTenedoHHoln Tpybku k annapary,
Tak v OT annapara K poseTke. [ns obec-
neveHnst HanbonbLIEen JONTOBEYHOCTY W
YCTOWYMBOCTU K nepernbam, tenecgoH-
Hele LHYPEI U3roTaBnUBaloT U3 HECKOMbL-
KUX TOHKUX MeflHbIX MPOBOMOK UMW MU-
WYPHbLIX HUTER. MuypHasa HUTE Npea-
craesnsieT cCoboM oYe Hb TOHKUM MegHbIv
NEHTOYHbBIA NPOBOAHWK, HaBUTLIA Ha
NpPOYHYIo HUTL. Bnarogapsa cnvpansHoW
KOHCTPYKUMW NPOBOAA, OH He fofBep-
XeH nepenomMam npyu MHOroKpaTHbIX 13-
rmbax (oo 80000 pas)

(OxoHuaHue cnegyeT)
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lMpegnaraemoe ycTpoWcTBO NpeaHas-
Ha4YeHo aNs “MSArkoro” BKIIOYeHUs pas-
IMYHOWM paaunoannaparypbl U 3MeKTpo-
YCTaHOBOK B CETb NEPEMEHHOro ToKa
220 B. i3BecTHO, HTO MOMEHT BKAOYE-
HWUA YCTPOWCTB, COlePXaLL X B NepBuy-
HEIX UMW BTOPUYHEIX LEnsiX MMTaHWs KOH-
AeHcatopel HONELION EMKOCTU (MOLLHbIE
YCUMUTENW 3BYKOBOW YaCTOThI, UMMYTib-
CHble BNoKN MUTaHWA U T.M.) CONPOBOX-
naeTtcs BPOCKOM TOKa, KOTOPbLIA MOXET
[OCTUraTh [eCATKOB U COTEH amnep.
Takow TOK He TONEKO NOPTUT ANEMEHTI
KoMMyTauum (BbiCTPO M3HALWMWBAKOTCH
KOHTaKTbl) U CO3/18eT CUMbHYIO MOMEXY
rno CeTv NUTaHUA, HO U MOXET BLIBECTU
W3 CTPOSA ANOAb! BEINPAMUTENS UK CUK-
NoBOW TpaHccopmMaTop.

Kpome 3auwuTsel paguoannaparypbi,
npeanaragMoe ycTpoucTBO MOXHO UC-
NnonsL30BaTh AN OrpaHNYEHNA NMYCKOBO-
ro TOK@ MOLLHbIX KONMEKTOPHbIX 3NEKT-
poAasuratenew UM Ans 3awnTel MOL-
HbIX ranoreHHbIX UMY nepekansHbiX (o-
TOOCBETUTENLHLIX) Namr.

B ka4ecTBe 3neMeHTa, orpaHuymMBealo-
LLIEro NYCKOBOW TOK, MCMONbL3YETCH MOLLY-
Hbil NpoBONOYHLIA pesuctop R3. B Mo-
MEHT NMofaqYy HanpsXKeHUs NUTaHUs,
KoHTakThl pene K1 pasoMkHyTbl, U Ha-
ApsKEHUE Ha Harpy3ky noCTynaer Ye-
pe3 R3.

OpHOBPEMEHHO BbINPAMAEHHOE [W-
ofHBEIM MocTOM VD 1 ceTeBoe Hanpsxe-
HUWe NOCTynaeT Ha y3en ynpasfieHusi
pene, 3a3a4a koToporo — co3fath He-
06X0ANMYI0 33/1ePXKKY 38MbIKAHUA KOH-
TakToB pene. KoHgeHcarop C2 crnaxu-

BaeT NynbLCauyumn BbINPAMMNEHHOrO Ha-
npsbxeHus. Bpems 3asiepxky onpepens-
erca napamerpamu uenn R7-C5. Kak
TOMNBKO HanpshkeHWe Ha KoHOeHcarope
C5 npesbicut 10. 12 B, c1abunuTpoH
VD2 oTkpbIBaeTcs, Bcnes 3a HUM nasu-
HO0Bpa3HO OTKPLIBAKTCHA BLICOKOBONL-
THble TpaHancTopel VT1, VT2, obpasy-
IOWMe aHanor TMpucTopa ¢ Manbim To-
KOM ynpasneHuss TpaH3ucTopkl BKIO-
yatoT pene K1. KongeHcatoput C3, C4
npegoTBpawalnT npexaespeMeHHoe
OTKPbIBaHUE TPAH3UCTOPORB U3-32 NoMex.
Liens R6-VD3 npepHasHaqeHa as bbi-
CTpoi pa3psifiku koHaeHcaropa C5 noc-
ne oTKpbIBaHUs TpaHaucTopos. pynna
koHTakToB pene K1.3 obecne4unsaer ro-
TOBHOCTb Y3Na 3aepXKu, eciv BpeMst
Mexay nocnegosarentHbiM OTKIOYEHW-
emM u eknodeHem SA1 cocraensieT Me-
Hee 0,5 c.

Peanctop R3 — npoBOROYHBIN, CO-
NPOTUBNEHUE Y MOLHOCTL KOTOPOro Bbi-
BupaloTcs ucxoast M3 TUNa 3awmuaeMo-
ro yctpolcteBa. Ero MoXHO cocTraButh
13 Heckonbkux peavcropos [IB-10 unu
U3TrOTOBUTL U3 TONCTOI BLICOKOOMHOW
nposonoku. OcraneHble Pe3NCTopbl —
Tuna MNT, C2-33 cooTBeTCTBYIOLWIEN
mouiHoctn. KoHpeHcaropel C1, C2 —
K73-17 (C2 moxeT 6biTb U OKCUOHLIMY);
C3, C4 — KM-5, K10-17.

TpaHauctop VT1 MOXHO 3aMEHUTE Ha
KT940AM, KT969A, KT9179A, MJE 340,
25C2330; VT2 — wHa KT9178A,
MJE350, 2SA1625. QnogHeiii moct VD1
3aMeHsieTcsa NobbiM ManOMOLHLIM Ha
HanpsxeHue He meHee 300 B unu Ha

4 nuopa, HanpuMep, KO1026, KO105T,
K221B. CtabunmtpoH VD2 MoxeT 6biTh
nobeiM ManomouiHbiM Ha 9. .13 B
(08146, KC221XK, KC508A).

Pene K1 — camblii OTBETCTBEHHbLIN
3NEMEHT B YCTPOWCTBE, K BLIBOPY KOTO-
poro Haf10 NOAOWTU OCHOBATENLHO. AB-
Top wucnonb3coean pene PM21-YXN4
(TOCT 17523-85) ¢ Tpems rpynnamu
KOHTaKTOB U COMPOTHMBNEHUEM OBMOTKM
6 KOm. bea BHECEHUs U3MEHEHWI B CXe-
MY MOXHO MPUMEHWUTL aHanoruyHoe
PIY-0-Y X4 ¢ obmoTkor conpoTnene-
HueM 5 KOM. Takke Xxopoulo MOXeT pa-
6orarb Bonee YyBCTBUTENLHOE pene
PIY-2Y3B c 06MoTKOW CONpOTUBNEHU-
em 13 kOm. Tpu ncnonbL3oBaHUK noc-
neaHero, racAwMi koHpeHcarop C1
MOXHO B3AITb MeHbLlelh emkocTu. Cne-
OYET OTMETUTb, YTO B 3TOM W aHANOrnu-
HbiX YCTPOWCTBAX OrpaHu4eHunst nycko-
BOrO TOK2 COBEPLUEHHO HENPUroaHbl “ro-
paqo nbumbie” paguonobutensmm
pene POC-9, POC-22uTn.

[pu ykasaHHbIX Ha CXeMe HoOMUHanax
R7 1 C5, 3agepxka cpabarbiBadus pene
cocraensieT 1,5 c. [jna paborel npeana-
raemoro ycTpoiicTaea Ha Harpy3ky ¢ MOLL-
HblM UMMYNBECHLIM BI0KOM NUTaHUS UK
ONs NNaBHOro nycka 6onbWWHCTBA
3neKTpoaBUraTene, 4OCTaToNHO 3agep-
XKW 3aMmbikaHust koHTakToB 0,5...1 c.
Ecnn B 3awmuiaeMoM annapare uc-
Nnonb3yeTcs 0BbIMHBIA CUNOBOW TPaHC-
dopmaTop, TO 3aaePXKY MOXHO YBEAU-
4nTb o 2..5c.

[Tpu pabote orpaHnynTens Toka co-
BMECTHO C YCUIUTENEM MOLIHOCTH 3BY-
KOBOW 4acToThl, B KOTOPOM YCTaHOBIE-
Hbl CrNaxWBaIoLMe KOHOEHCaTopk CyM-
MapHoi eMkocTbio 80000 mk®d u cuno-
BOW TpaHcgopMarop ¢ CONPOTURNEHU-
eM nepeuyHoW o6moTku 1,2 OMm, npu
yKka3aHHOM Ha cxeme HomuHane R3 Ha-
YankeHbI BPOCOK TOKa YMEHbLLIAETCA C
55 A no 13 A, 4yto obecneynBaeT “msar-
Koe” BKIoYeHue annapara. [Ansa 3auu-
Tbl MOUHbIX NaMn HaKanMeaHus ot ne-
peropaHusi B MOMEHT BKIIOYEeHUs, BMe-
CcTO pe3ucropa R3 MOXHO nocraBuTth
MOLLHbLIA Mo, Hanpumep, cepui
[246...[0248.

Ecnu Heobxoammo obecneunTb Msr-
KO€ BKIIOMEHUE Harpy3ku MOLHOCTLIO
6onee 2 kBT, To koHTakThLl pene K1 gon-
XHbl YNPaBnsATE MarHUTHLIM nyckare-
nem c 6onbluei Harpy3ouHoW cnocob-
HOCTGIO.

INnteparypa

A.®ponos. OrpanmyeHue Toka 3apsag-
KM KOH/leHCcaropa B CETEBOM BhINPAMMK-
Tene. — Paauo, 2001, N12, C.38...42.



C.XPUCTOPOPOB,
r.Mowkap-Ona.

XKecrtkas ctabunusauus Toka pasps-
[a no3Bonsier Nerko BblYUCNUTL em-
KOCTb @KKYMYnsATOpa, OTAaBaeMylo Ha-
rpyske. HeobxoAvMoO yMHOXUTL yCTa-
HOBNEHHbIN TOK Ha BpeMs paapsaa. 1o
BpeMsl OTCUUTLIBAET U (DUKCUpYET HeT-
BepTbi 6nok — yackl. OH He 00a3a-
TeNbHBLIW, HO YAOBHLIN NS OUEHKK CO-
CTOSIHWUS aKKyMynsiTopa.

MpveeaeHHble 3aeck Yackl (puc.3)
OTNUYAITCHA OT CTaH4apTHLIX. BMecTo
pa3spaga “flecarkv MUHYT" B HUX BbIBO-
antes “0,1 4”. 3to yaobHee B BelMUCTIE-
HUAX. MakcumanbHO OTCYMTBHIBAEMOE
3Ha4yeHue — 99,9 yaca. BmecTo 3apna-
IOLWEero reHeparopa UCMnonNbL30BaHa CeThb
50 Mu. BxoaHoOW younuTene-orpaHuyv-
TenbL NpefHasHa4yeH Ans ¢opMupoBa-
HUSL KpYTBIX UMMYNBCOB, CHUMAEMBIX C
ceTeBoro TpaHcgopMaropa. [na nony-
YyeHus UMNynLCoB ¢ nepuogom 0,1 yaca
yacroty 50 Ny Heobxoaumo pasnenuTb
Ha 18000. Cuetuuk DD2 nenut Ha 9000,
a tpurrep DD3.1 — Ha 2, B utore nony-
yaem 18000. Mexay HAMU CTOUT KoY
DD1.1, KOTOpbIV OTKPLIBAETCA B MOMEHT
BKNIOYEHUs pexuma “Paspsag’. Lienou-

AN P

ANnA AKKYMYIATOPA

(NMpogomkeHne. Havano B N1/03)

ka R3-VD1 paet curHan “Paspeluenve
cyera” Ha DD1.1, a R9-C1 — umnynse
cbpoca Ha mukpocxembl DD3...DDB6.
DD1.2 BbliensieT BLIXO[HOE COCTOsIHUE
cyetuuka DD2, pasHoe 8992 (9000),
MOCKONbLKY ucnons3dyercs 4 paspsafa
BMecTO 5 TpebyeMblX, U NockIinaeT cur-
Han Ha knoy DD1.1. OH, B cBOIO Ove-
pefib, NPy paspeLieHuu cyeTa nocbina-
eT curHan Ha tpurrep DD3.2, kotopblii
dopMupyer curian “Cépoc” Ha DD2 npu
3anycke, Y B NocneaylowemM — npu Kax-
[OM MOCTYNNEeHUW CurHana ¢ Kwoua
DD1.1. NMoatomy DD2 nocuutbiBaer fio
8992 u cbpacbiraerca B “0”, HauuHas
oTcueT cHavana. MMnynbc cbpoca (c ne-
puogaomM 3 MuH) ¢ DD3.2 ucnoneayercs
Tpurrepom DD3.1 kak cyeTHulli. C BbI-
xona DD3.1 curHan (nepvoa 6 MvH unu
0,14aca) nocrynaet Ha DD4. DD4...DD6
— [ABOVUYHO-AECATUYHBIE CHETYUKU C
Aewmucpparopamu ansa 7-CerMeHTHbIX
nHaukaTopos. OHWU OTCHUTLIBAIOT U MO-
KasblBaloT Bpemsa paspsga. lNocne ne-
peknioYeHus: akkymynsaTopa Ha “3apsg”
nponajaer curkan “Paspewlenve cyeta”
Ha DD1.1, yacbl ocTaHaBnMBalTCA U

(PUKCUPYIOT OTCHUTAHHOE 3HaYeHue,

Owwnbka cueta U3-3a HeXBaTky pa3ps-
2 B KOHEYHOM UTOre [1aeT NorPeLHOCTL
5 muH. 59,68 ¢. Owwnbka B 0,1 . (ean-
HWLa Mnaguwero pa3psaa) Haberaer 3a
112 4. 30 MWH., 4TO NpeebILLaeT MaKcu-
MafibHO OTCYUTbIBAGMOE annaparom
3Ha4eHve TouHOCTb OTCHEeTa NMpeBbilWa-
€T NOrpewHoCTs aMnepMeTpa Kak Mu-
HuMyMm B 10 pa3 u Ha pesynbrart npak-
TU4ECKU He BRuseT, a8 yueT 5-ro pasps-
fa Tpebyet ONONHUTENBHON MUKDOCXe-
Mbl U YCAIOXKHEHUS MNaThb!.

Mopsaok pa6oTbl Ha annapate KTL
HeCNoXHbil. Heobxoaumo nogknio4vTh
aKKyMynaTop v BbIBGpaTtb pexum pabo-

“fAexypHeiit” (ucnone3yetcsa Ans
noasapsiakv akkymynstopa) wnu “Link-
NMYECKU” — Ansa nNpoBefieHust KOHT-
PONLHO-TPEHUPOBOHHOTIO LUKNA.

Mopsaok BknNoYeHUs annapara:

- nepef BKMIHYEHUEM perynaTopbl T0-
KOB 3apsfia v paspsa yCTaHOBUTE Ha
MUHUManbHOE 3HAYEeHue;

- nepekniovarens SA3 nepeeeavTe B
BbIOpaHHoe nonoxeHve (“Liuknuueckuin”
unv “flexypHeli”);
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- MOAKNIHUTE aKKYMYRSATOp, cobnto-
0as NonsApHOCTL (BONLTMETP AOMmKeH
NoKaseiBaTk HaNpsXeHue Ha akkyMynsi-
Tope);

- YCTAHOBUTE TOK pa3psaa (TONLKo B
pexume “Liknuieckunin”);

- BKNouuTe TyMbnep “Cets’;

- HaXXMUTe KHoMKy “3apsa’;

- YCTAHOBUTE TOK 3apsifa.

OexypHeiit pexum obecneuvsaet noa-
3apsAg akkymynsTopa 10 NofIHON 3apss-
KW, XKenaTtensHO NPOBOAUTL €ro OfivH
pa3 B Hefleno B yenax npounakTuku
CyRnbghaTauuy NNacTuH, unv rno Heobxo-
OUMOCTU — B Clly4ae CUnNLHOro paspsi-
[a akkyMynsitopa.

Luknuyeckuin pexum Heobxoaumo
UCNoneL30BaTk He pexe 2 pa3 B rof
(0BEIMHO BECHOM U OCEHbLIO), Y B CRy4ae
cynbaraumm nnactH. OCHOBHbLIM Npu-
3HaKOM CynbhaTtayuu SBNAETCHA Heco-
OTBETCTBYE MIIOTHOCTU 3MIeKTpONUTa
nocne 3apsagky Toi, 4yto buina npy 3a-
nveke. Hanpumep, Gbin 3anuT 3nexkTpo-
NUT NAOTHOCTEIO 1,27 ricm, a npv 3a-
psiike MNOTHOCTE He nogHuUMaeTtcs A0
3TOro 3HaueHUsi. XoTs akKyMynsaTop Ku-
MUT, KaK NMONHOCTLI0 3apsKeHHbIN, Ha-
npsbkeHue npy 3Tom 06bI4HO He JoCTU-
raet BepxHero 3Hayenus (14,5 B). Akky-
MYnATOp “conpoTusnsieTcs” 3apsake,
XOTSA TOK NponyckaeT. T 03Ha4aeT, YTo
nopbl B OTPULETENbLHbIX MNacTUHax 3a-
6uTel 06pazoBaBwMMca cynbpaToM
CBUHUA, U WX paboyas NOBEPXHOCTL
yMeHblumnace. Npy sToM 4acTs KUcno-
Tbi HAXOAWTCHA He B BNEKTponuTe, a B
3TOM cynb@are, NO3TOMy MIOTHOCTL
anekTponuta Hwxe. lNoeeILIaTL NNOT-
HOCTb 3NEKTPOAUTa [JONUBKON KUCNOTL
He CTOWT, 3TO TONbLKO YXyAWUT COCTOS-
HYe akkyMynsitopa.

Mposenenve KTL, a Tem 6onee, ne-
pemMeHHbIM aCUMMETPUYHBIM TOKOM, Mo-
3BonsAeT CHATL cynbgartauuio. CeuHey
BO3BPALLAETCH B MNACTUHLI, @ KUCnoTa
— B anekTponuT. [NOTHOCTL 3NeKTPOo-
NATa NOBLILIAETCS.

OcobeHHO HeobXoauMo NPOBOLAUTL
KTL, oceHblo, B nepuoa MOAroTOBKU K
3umMe. JleToM MawunHy MOXHO 3aBecTy
npu eMkocTY akkymynsitopa 10...15 Ay,
a emkocTk 20...25 Ay Boobuye He Bbi-
3piBaeT npobnem c 3anyckoM. 3VMON
3Toro HegocTatodHo. Heobxoauma em-
KocTk Gonee 30 A-y.

Mpy NOAKAIOYEHUN K annapaTy LvKn
HeoBXxoaUMO HaYUHaTE C 3aPALKU akky-
MYNATOpPA, XOTS MPU BKIIOHEHUY cxeMa
oKasbiBaeTcs B pexume “Paspsg’. He-
06X0YMO NMPOBEPUTL BENVYWHY paspaf-
HOro TOKa U nepeknluuTL annapart
KkHonkon “3apag”. fansHenwas pabora

npoucxoguT asToMaruyecku. rocne 3a-
psOKky HauHeTcs pa3spag. MNpy 3ToM yackl
HaYHYT OTCUUTLIBATL Bpems. [pv nepe-
KIoYeHWUn CHOBa Ha 3apsifl, 4achl ocTa-
HOBSITCA U ByayT COXpaHATL OTCHATAH-
HOE 3HayeHve [0 crneaylowero nepvo-
napaspaga, .e. okono 10 u. B Tevenvie
3TOr0 NPOMEXYTKa BpeMeHU MOXHO
BbIBpaTL MOMEHT, 3arnAHyTe U NoCcYy-
Tatb @MKOCTb akkyMmynartopa. py em-
kocty 6onee 80% OT NacnopTHON MOX-
HO MPeKpaTUTL LUKN U nepesecty an-
napar B AeXypHbIA PeXUM NS NONHON
3apsagku akkymynsatopa. MNpy MeHbLen
€MKOCTY HeoBX0AVMO NOBTOPUTE LK.
OpgHako npoeoauTe bonee 3-X LUKNOB
(paspsinos) HeuenecoobpasHo. Makcu-
ManeHyl [106aBKy Ha CUnbHO 3acynb-
(haT¥poBaHHOM aKKyMynsTOpe JaloT 2-1
1 3-1 umknbl. Yetsepthivt yvkn nobaens-
et He 6onee 5% (06bI4HO 2...3%). MNMony-
YeHHas eMKOCTb onpe/iensieTcs nnowa-
b0 MONOXUTENbEHBIX MMNACTVH (TEeM, 4yTo
OT HUX OCTaNOCh) U HUKaKOMY BOCCTaHOB-
NeHvio He NopaaeTcs. Paspyluenve (ocbl-
naHue) NONOXUTENEHBIX NNAacTUH — npo-
LEeCC HenabexHbIA. CH13uTL paspylleHve
MOXHO, TONBLKO He fonyckas nepesa-
PALKU akKyMynsiTopa.

Ha 3acynbehatnpoBaHHOM akkyMynsi-
TOpe HanpsbkeHve He focTuraeT npenen.-
HOro 3Ha4YeHWs1, Y OH NOCTOSIHHO Nepe3a-
pSOKaEeTCA 2xe NPU HopMansHOM Hanpsi-
XeHun 6oproson cetu. [NoaToMy, 03aps-
Xas akkyMynsTop pa3s B Heleso Ha 1aH-

HOM annaparte, MOXHO He [0MNyCTUTh
cynehaTaumm NNacTUH Y NPoANUTL CPOK
ero cnyx6bi. HanpuMep, ecnv Be4epom
NOAKNIOYNUTL aKKyMYnATOp Ha nofsa-
PAOKY B [I@XKYPHOM pexume, yTPOM OH
6yaeT MakcuManeHo 3apskeH.

Mpy HOMUHANEHBIX 3HAYEHUSIX TOKOB
(3apsiga — 3 A v paspsga — 5 A) Bce
CUNbLHO HarpyXeHHoble sneMeHTbI anna-
pata pabotalT B pexumMe 50...70% ot
cBoell npeaensLHON MOLWHOCTH, NO3TO-
MYy H2[1eHOCTb WX [10CTaTOHHO BENvKa.
Kpome Toro, Hanwuve npegoxpaHuTenei
Kak B ceTeBoW (220 B) yenu, Tak v B ak-
KyMyRnsTopHoW 3aMeTHo obesonacut
paboTy (KOHEYHO, ecnu He CTaBuUTb
“Wyukn”).

Euie Heckonbko coreToB. BecHow nyy-
We CHU3UTL NNOTHOCTL 3MEeKTPonuTa B
akkyMynsitope. EMKOCTb akkyMynsatopa
onpeenseTcs He MNNOTHOCTLIO ANEKTPo-
nuTa, a nnowaablo nnactuH. MNosbiwen-
Hasi NNOTHOCTL 3NEKTPONUTa TOXE pas-
pylwiaeTt nnacTvHbl. [osTomy 3aneiTe
AUCTUNNNPOBAHHYI0 BOAY B 6aHKu o
BEePXHero ypoBHsi, & Yepes CyTkU rpyLueit
0OTCOCUTE MaKCUManeHO BO3MOXHOE KO-
NAYECTBO 3NEKTPONUTA B OT/IENbHYI0 eM-
KOCTb Y CHOB2 [10MeiTe ANCTUNNUPOBaH-
HoW Boabl. O6A3aTENbHO NOANUIUTE 3TY
eMkocTb! OceHblo Npy A0NUBKE BMECTO
BOfbl UCMONbL3YATE 3TOT 3NEKTPONUT. 3u-
MOW, B MOPO3bi MNOTHOCTE 3M1EKTPONUTa
1,27 ricm3 Bc&-Takvi xenarensHa.

(OxkoH4yaHue cnegyerT)

7

Onpegenute YUCNO BUTKOB TpaHc-
thopmaTopa, ecnv Hev3BeCTeH ero T,
MOXHO cneaylowum o6pa3om.

Monb3ysice OMMeTPOM, onpeaensioT
pacrnonoxeHue BLIBOAOB BCEX 06MOTOK
TpaHcgopMaTopa.

Mpu HanuuMK 3a30poB Mexay KaTytl-
KOW 1 MarHWTONpOBOAOM, Ha KaTYLLKY
noeepx 06MOTOK HamaTkIBalOT 4OMNOS-
HUTENbLHY0 O6MOTKy (4em 6onelile BUT-
KOB, TEM TOMHEE pesynbraTbl u3mepe-
H¥A,

Ha ogHy ns obmMoTok TpaHcdopma-
TOpa noaakT HU3koe (He Bhite 6,3 B)
nepemMeHHoe HanpsbkeHve.

M3mepuB HanpsbkeHue Ha Kaxaon
06MOTKe TpaHcdopmaTtopa, B TOM YUC-
e 1 Ha OOMONHUTENLHON, onpegens-
0T YMCNO BUTKOB M0G0 06MOTKM:

w,= Y w
u, 4
roe U, — HanpsikeHue Ha i-i 06MoTke;
Uy — HanpsbxeHuve Ha
[JOMNONHUTENEHON OBMOTKE;

YUCNO BUTKOB OBEMOTOK TPAHC®OPMATOPA

Wy — HYMCNO BUTKOB [ONONHATENb-
HOWM OGMOTKMW.

Ecnv Ha katyulke TpaHcdopmaropa
HeT MecTa Ans OONONHUTENLHOW 06-
MOTKU, MOXHO UCMONB30BATE 4acCTb Ha-
pyXHOI1 06MOTKW. NS 3TOro 0CTOPOX-
HO BCKPLIBAIOT CNOM BHELHEW U3ons-
UUN KaTYLLKW, YTODEI NONYyYUTE gOCTYnN
K nocnegHeMy cnoto o6MoTku. OT KOH-
ua o6MOTKM OTCHUTLIBAIOT HEKOTOpoe
YMCNO BUTKOB (Wg). OauH Llyn BONbT-
MeTpPa NOAKTIOHAIOT K KOHLY 06MOTKY,
[PYTUM LifyTiOM, C UONKOW Ha KOHUE, Oc-
TOPOXHO Npouapanas 3masnk OTCUUTaH-
HOro BUTKA, UBMEpSIOT HanpsixkeHve U,
Ha YacTu oBMOTKW, copepXawen wy
BUTKOB. B ponv nepsuyHOW 0BMOTKM,
Ha KOTOpYH NMogarT ncxogHoe Hanps-
XeHune, MOXeT 6biTb UCHONbL30BaHA fio-
6as o6moTKa TpaHcdhopmaropa.

Jinreparypa

1. O.Bepxosues, K.Jliotos. MNpakru-
yeckve coseThbl MacTepy-néutento. —
N.: Oueproatomusgar, 1987.

v




rLCAYPULOMU,

r Psa3aHnb

CyuwiecTtByer 6onblice KONUYeCTBO

cxem kogosbiX 3amkoe [lpeanarai PO Puc. 1

CBOI0, KOTOPYIO OTNUYAET BO3MOXHOCTb g KoAusecmba

MCNONb30BAHUS NOBTOPSIOWMUXCA 3Ha- § HABpOHHKX 0P I S

KOB — MpOBEepKa npaBuNbHOCTM Habo- 5 Cxema WcnomHume bHoe

pa (ecny Habop HeBepeH, NPouCXoauT 2 coinaderus yempoucmo

cBpoC Cxembl), W, HakoHel, Camoe riae- Cupmuuk ﬁ

HOe — 3aMOK MOXeT pabotaTkb Ha pe- 35%2%:52 el Un

3epBHOM nuTaHwv (batapeike, akkymy- yudp (aHaxob} ¢ npeuﬁfmu amens HEEH\E

nartope) 20/14B 2208
CTpyKTypHas cxema yCTponcTsa U306- _% O —— }6— X

paxeHa Ha puc.1 CurHan ¢ knasuarty- Pgaﬁl&mﬂ:

pbl NOCTYyNaeT Ha ABa CHETYMKA, OUH 128

13 KOTOPbLIX CYNTAET NPaBUNLHO HabpaH-

Hbte ungpsbl (3Haky), a Apyron — obuiee
Konu4yectso 3HakoB C BEIXOQOB CYETUU-
KOB CUrHan noJaeTcs Ha cxemy cosna-
AEeHWs1, KOTOpas akTUBU3UDYeTCH Mpu
CpabaTtbiBaHuy Knoya onpoca, KoTopLIN
OaHOBpPEeMeHHO pa3pellaeT paboTy uc-
MOMHUTENEHOTO YCTPOWCTBA

ABTOHOMHOCTE paboThl obecneyeHa
KOHCTpYKUUER 3anupatouiero ycTpow-
CTBa, n306paxeHHOro Ha puc.2

Ha ocHoBaHuu (nnate) ycraHoBneH

PE3EPBHbIM NMUTAHUEM -

purent 10, KOTOPLIA XOAUT B Hanpaens-
IoWwuX 8, a BO3BpaT €ro npoucxoanT 3a
CHeT NPy} uHbl 5, KOTOpasi BTOPLIM KOH-
LUOM 3axarta ynopom 4 [lewxeHue pu-
rens npoucxoavT 3a cHeT NOBOPOTHOTO
pbiqara 7, KOTopbi ABUraeT purens 3a
cTorky 9 Cam noBOPOTHEIN pblyar Xec-
TKO COeUHEH C PyYKOW, HaXWM Ha KO-
TOPYIO U OTKpLIBaET aABepb 3anopHoe
YCTPONCTBO COCTOMUT U3 NOANPYXKUHEH-

HOro LWTOKa 3, KOTOPLIN BbITArMBaETCH
3NeKTPOMarHuToM 2 u paspellaer nepe-
metieHve purens C rnoMOLLBIO MUKPO-
nepekntouarens 6 nogaerTca Hanpsxe-
HWe Ha BLIXOOHOWN Kackag WU CXemy co-
BNageHus;, 4To NPUBOAVT K cpabaTeipa-
HWIO BCEro ycTponcTBa B Clydyae npa-
BUNbLHO HabpaHHOro Koga uny k copocy
npv HesepHom Habope [lpv npasuns-
HOM Habope nogaeTcs HanpsHkeHwe Ha
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3/1eKTPOMAarHuT, KOTOPbLIA BbITArMBaeT
WwToK 3 ¥ paspelwlaeT gansHelwee ne-
peMmeueHue purens, Ytobbl ABepL OT-
Kpblnace.

Pa3mep A onpegensiet Benu4nHy non-
Horo xofa purens, a paamep B — pesnu-
YUHY XO4a pUrens 4o BKIOHYEHUs MUK-
ponepeknioyartens. AToT pasmep gon-
XeH obecneynaTth BKIOHEHUE MUKPO-
nepekniovaTtens 6 Npu gBMXEHUU pure-
ns, T.e. ApY nNoaxoge purens K ynopy
MUKpoOnepeknoyarens QOfKEH BKO-
yuTbCA. Takum 06pa3om, OCHOBHOE yCu-
nuve, kotopoe o06bl4HO Tpebyerca OT
MOLL{HOIO 3M1eKTPOMarHuTa, 34ech 3ame-
HEHO yCunveM pyku. ITO He TONLKO
yMEHbLLIAET SHepronoTpetneHe Cxemol,
HO U cHMXaeT TpeboBaHNA K NOZroHke
3amka. MNoHmkeHHoe 3HepronoTpebneHne
NO3BOMUMIO UCMONL30BATL B KadecTee
pe3epBHOrO MMTaHWUS NpoCcThie 6atapen-
KN UMY MaNOMOLLHEIN akkyMynsaTop. OT-
KpbIBATE 3aMOK MOXHO W NPU OTCYTCTBUM
ceTeBoro HanpskeHus 220 B.

Cxema 3BOHKa npuBegeHa Ha puc.3.
Knaenatypa Bknouaet B ce6s KHOMKK
SA1...SA12, pasbeMHble coeguHeHns
XP1.1..XP1.12 n XS81.1...X81.12,
Cuetuunk obuero konnyectsa HabpaH-
HelX Ludp (3Hakos) cobpaH Ha MMC

Puc. 2

b

\.
\

DD3 co cxemol nogaenenus apebesra
Ha DD1.1 v tpaHaucTtope VT 1. CyeTumnk
npaBuneHO HabpaHHbIX LUp (3HakoB)
— Ha DD2, DD4 co cxemol nogaene-
Hus gpe6eara Ha DD1.2 v TpaH3ucTope
VT2. Cxema conagenuns — MMC DD1.3
n Tpanauctop VT3. BbixogHOW Kackag
nocTpoeH Ha tpaHauctopax VT4...VT6
n anemente DD1.4. McnonuvuTtencHoe

ycTponcTeo — anexkrpomarHnT KM. Cxe-
Ma 06HYNeHUsi CHETYNKOB BKIIOHAET B
cebs Bxoa “C” pasbema XS1.5, ganoabl
VD10...VD12 v peauctop R10.
Knasunarypa no suay craHgaprHas,
12-kHoNO4Has, Kak B TenedoHHbIX an-
naparax. KHonku coeguHeHbl nocnego-
BaTE1LHO, YTO NpeaynpexaaeT BO3MOX-
HOCTbL OJHOBPEMEHHOrO HaXaTus AByX
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v 6onee kHonok. Ha knasuatypy Hanps-  pw, ¢ nepekntoyarens SA13 Ha konnek-
XeHue nogaetcs vepes 6bannactHbii  Top VTS5 yepes anektpomarkur Gyzet
peauctop R13. D70 3aMlaeT UICTOMHUK  NOZAHO HanpshkeHue, YTo npueeget K
OT CITyH4aNHOro KOPOTKOrO 3aMblKaHWA U CpabaTbiBaHWIO 3MEeKTpOMarHnTa, ocBo-
obecneyveaer 6a30BbIA TOK BLIXOQHOTO  BOXAEHWIO pUrens U, COOTBETCTBEHHO,
Kackaga npuv BKMOYEHUW BHYTPEHHEN  OTKPbIBEHWIO ABEpU.

kHornku SB1. [lanee curHan ¢ Haxarton [lo nogauv HanpsixkeHus, Ha BX0Z
KHOMKY rnogaercs Ha cxembl cosnaaenvs DD1.4 yepes pesuctop R15 nogaetcsa
Ha UMC K561J1A7 v, ogHoBpemeHHo,  “0”. Mocne nogaqv HanpsikeHus “0” no-
yepes guogbl VD6...VD9 Ha cyeTunk  gaevcs yepes OTKPbITbIA TPaH3ucTop
Konuyectea HaxaTtun. Ha ob6a cuetunka  VT5, 1.e. Ha Bbixoge vHBepTopa DD1.4
curHan nogaercsi Yepes CXembl nogaes-  npucytcTeyeT “17, a Ha Konnektope
nenus gpebesra. MNepeoe HaxaTve Npu-  TpaHauctopa VT6 — “0".

BOAWT K nosiBneHuio “1” Ha pbiBoge 8 B cnyyae xe HenpaewunbHOro Habopa,
DD2.1. Tenepb TONLKO Nogaya Hanpsi-  Ha ogHOM w3 Bxogos DD1.3 — “0”, uTo,
XeHust Ha sTopol Bxog DD2.1 npvBe-  COOTBETCTBEHHO, HE MO3BOMIUT OTKPbITh-
[EeT K NpaBunbHOMY cpabaTbiBaHuio cxe- €A TpaHavucTopy VTS5, a 370, B CBOK O4e-
Mbl — CUrHan nponger Ha BTOpovi cHeT-  peab, NPUBEAET K NOABNeHVIO AByX “1”
yuk. Mpy 3TOM NepebIN cHeTunk nogro-  Ha Bxogax DD1.4, v “1” Ha konnekTope
TtoeuT DD2.2 K npyxoay BToporo curHa-  VT6. 370 HanpsxeHne yepes guog
na. N tak — ans scex yeTbipex aHakos. VD12 nogaetcs Ha sxoabl cbpoca cuer-
Mo okoHyaHwu Habopa (nocne yetsep-  uukos DD3 u DD4, cxema obHynsierTcs.

TOro 3Haka) Ha exogax DD1.3 nosens- Takum obpasom, anropuTMm Habopa
iotca aee “17, Ha Bbixoge — “0”. TpaH- cBOAUTCH K cneayloweMy:

auctop VT3 3akpbiBaeTcs, oTKpbiBas xX...X-C-x-A-b-B--Haxatne pyuku
BLIXOAHOW Kackag Ha TpaHsucropax VT4 rge:

n VTS, Ecnv Tenepb Haxatb pyuKy Ase- - x — mobas yngpa (3Hak) kpome C;

- C — undppa (3Hak) cbpoca;

-A, b, Bu [ — cooTeeTcTBEHHO, LuUh-
pbl (3Haku) npasuneHoro Habopa, npu-
yem Moxet ObiTk vTto A=b, unu b=, ato
He urpaet HIKaKoW pony, rnaesHoe, YTo-
6b! Ha COOTBETCTRYIOWME BXOAbI BbIN0
BOBPEMS NOZaHO HanpsixeHue,

Cnegyer 0OTMETUTBL, 4TO @BTOp OCTa-
HOBUNCA Ha YeTbipex 3Hakax Habopa,
NMOCYUTAB 3TO SOCTATOYHbLIM, YYUTLIBASA,
HYTO Kaxgbin Habop Hago npoeepsATh
HaxaTuem Ha pydky. Ho, B npuHuune,
Konn4ecTso undp B KOGE MOXHO yBe-
nuyuTb J0 9, gobaeue Npy 3TOM eule
CXeMbl COBMageHus U UCMonb3ys CBO-
6oaHble BLIXOAbI CHETYUKOB, HO 3TO YC-
NOXHWUT 3anoOMUHaHWe Koga v cgenaet
cxemy bonee rpoMo3gkon

CneuuanbHbiX TpeboBaHWA K geTansam
W UX HoMuHanam Hert. MnasHoe, YyTobb!
VCTOYHWK MUTaHUA UMEN HanpsbkeHnune Ha
BbIXO4e, paBHOe wunu yyTb Bonbulee,
yem y pesepsHoW 6atapen. B kayectse
rHesg WCnosb30Bannuch rHe3ga pasbe-
MOB ANs BHYTpUONOYHOro MOHTaxa Te-
nesu3opos. bnok nutaunsa — nobon Ha
BbIXO4HOE Hanpsixenve 14...15 B n Tok
0,5 A. Mpouie Bcero ero cgenartb Ha
UMC 142EH12. PesepBHoe nUTaHue —
8 anemeHTOB 333.

[lpoBoga, uaywue OT KHOMOK
SA1...SA12, okaHuVBaIOTCS OTMapKUPO-
BaHHbIMW HAKOHEYHUKAMW U3 OTBETHOW
yacTu pasbemMoB. OHW BCTaBNAKTCH B
rHe3ga XS1.1...XS1.5 B cooTBeTCTBUMU
¢ BbIBpaHHLIM KOQOM: B rHesgo XS1.4
— undpa (3HaK), COOTBETCTBYIOLUIA
3Haky “A” koga; X$1.3 — “b" v 1.4. B
koge MoxeT ObITb Ucnonb3oBaHa nbas
KHOMKa knaswatypel. HesagerncTeoeaH-
Hbi€ KHOMKW BKNKYAKTCA B rHesga
X81.6...XS1.12. OnekTpoMarHuT ucnoss-
3yeTcsi OT MarHuTogpoHa “Pycb-205" —
Tam oH Boaepauyan fNM s cxopnHoe co-
CTOsIHVNE Npy cpabaTLiBaHUy aBTOCTONA.
MOXHO ero HaMoTaTe CaMOMY Ha KaTyLl-
Ke guameTpom 20 MM 1 gnuHoW 40 MM
nposogom NAN (M3B) &0,12 Mm go 3a-
nonHeHns. BHyTpeHHee oTeepcTue au-
aMmeTpom 4 MM ZOMKHO BbiTe OCTaTOM-
HO rnagkuMm, 4Tobbl CHU3UTL TpeHue
LWITOKa, KOTOPbIA nyylle U3roToBUThL U3
cranyu. MoXHo ncnonb3oBatb nG6oON
ApYro ManoMoLHbIA 3NeKTPOMarHuT
Ha nanpsbkelve 9...12 B. B kavectee
MUVKpONepeKnioyaTens Ucnonb3osancs
MO3-A.

Yeprex neyatHon nnarbi 3BOHKa npu-
BeaeH Ha puc.4 v 5. naTa ebinonHeHa
W3 ABYCTOPOHHEro CTEKMOTEeKCToNnuTa.
Ee MOXHO BbINONMHWUTE Y N3 OQHOCTOPOH-
Hero, 3aMeHUB JOPOXKW Ha CTOpOHE
Aeranen NpoBOAHLIMU NepeMbluKaMy.
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Mpeanarato cxeMy nNpocToro cUMuUc-
TOPHOrO perynsatopa, KOTopbid MoXeT
paboTath ¢ 4OBOMNEHO 6ONLLIMMY TOKAE-
My B Harpy3ke (25...80 A). OH cobpaH
no KNaccu4eckow cxeme, HO BMECTO
CUMMETpUYHOro [UHUCTOpa B Auaro-
Hanb MocTa BKNIOYEeH 0BbIYHbIN.

Mpw kaxgon nonyesonHe CeTeBoro Ha-
NPsHKEeHUA MPOUCXOAUT 3PS KOHOEeH-
catopa C1 uepe3 pesuctopsl R3, R4.
Korpna HanpsokeHwe Ha C1 gocrturaer
nopora OTKpbiBaHUa aAuHuUcTopa VD5,
npoucxoaut ero npobow, v BuICTpLIA
pa3psfg KoHOeHcaTtopa 4Yepes MOCT
VDA1...VD4, pesnctop R3 v ynpasnsito-
Wy anektpog VS1 . Lenk, cocrosuas
u3 auogoes VDB, VD7, koHoeHcaTtopa C2
v peauctopa R5, Heobxoauma ans oT-
KpbIBaHUA cUMUCTOpa NpyU MUHUMans-
HOW BLIXOHOM MOLLIHOCTH.

HanaxueaHue yCTpOWCTBA 3aKNioya-

WMINC TOP Al PETJIZITOP

BONbLUON MOLLHOCTH
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erca B nogbope peauctopa R3, obec-
NeYvBalouLLero HafexHoe OTKpLIBaHve
cumuctopa VS1 npu obeux nonyeon-
Hax ceTteBoro HanpsbkeHus. Kpome
Toro, Heobxoaum nogbop pe3ncTopor
R2 v R4, Tak utobel npy BpaweHuy R4
OT O[IHOrO KpawHero nonoXeHus Ao

pyroro HanpshxeHWe Ha Harpy3ke nnae-
HO U3MEHANOCEL OT MUHVYMYMa [0 MaK-
cUMyMa.

Bmecto cumuctopa TC2-80 MOXHO
vcnonb3osate TC2-50 unu TC2-25, Ho
Mpv 3TOM COOTBETCTBEHHO YMEHbLLIUTCS
1 MOLLHOCTL Harpysku. .

A.BYTOB,
¢.Kypba, fipocnaeckoi obn.

OnekTpoMarHWTHele pene, XoTet U
KaXyTCs B Halle BpeMsi HECKONLKO ap-
XauiHbIMUY, BCE e He PeaKOCTL KaK B
HOBbIX paguoniobutensLCkux paspa-
60TKax, TaKk YU B NPOMbLILLNIEHHON Npo-
aykumy, OHU JOCTONHO COPEBHYIOTCS
C COBpEMEHHbLIMV ONTO3NEKTPOHHLIMYU
TUPUCTOPHLIMUA U UHTErpanbHbLIMU
MOTl-pene.

Bkpatue ynoMsiHy 0 HEKOTOpbIX npe-
VMYLLLECTBAX MOLLIHEIX 3NEeKTPOMarHuT-
HeIX pene nepeg X nNosynpoBOAHWUKO-
BbIMW KOHKYpEHTaMu:

- Bonbluo 3anac no neperpyske (no
TOKY W M0 HaNpPshKEHUIo);

- OTCYTCTBUE TEMNNOBOrO U 3NeKTpU-
yeckoro npobos;

- Manoe nepexofaHoe conpoTuene-
HWe 3aMKHYThIX KOHTaKTOB (06bIMHO
MeHee 0,05 Om);

- OYeHb BbLICOKOE COMpoTUBeHue
Pa30MKHYTBIX KOHTaKTOB (10 COTEH rv-
raom);

- KOMMyTauWs NOCTOAHHOTO Y nepe-
MEHHOrO TOKa.

Mpw ucnonL3oesaHwy pene ¢ Mexa-
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PACLUMPEHUE

L _ 3SMOXHOCTEWN PEJE

HAYECKVMY KOHTaKTaMu, HepeKko BO3-
HUKaeT Takasi CuTyauusi, koraa He XBa-
TaeT cBOBOHbLIX KOHTAKTOB, 2 YCTaHaB-
NVBATE eLie OLHO Pene Unv 3HayuTensb-
HO YCNOXHATE KOHCTPYKLMIO XenaHus
HeT. Koraa HyxHa HaflexHas KoMMyTa-
UUS HU3KOBOALTHLIX CNAabOTOMHGLIX Le-
ne, Ha NoMouybL paguontoburento npu-
net bonbluoe ceMencTBo Manorabapur-
HEIX TepKOHOB, KOTOPbIE U BLIPYYaT B
TaKou cUtTyauuu.

Ecnu nogxopawuin repkoH pasmec-
TUTL B HenocpeacTeeHHON 6nnu3octu ot
KaTywWKW pene, TO ero KOHTakT byger
nepexnoyarLCA HaBeeHHbIM 3NeKTpo-
MarHuTHbIM nosieM, BOSHUKAIOWNUM npu
nofave Ha obMOTKy pene HanpsxeHus
nuTaHus. [laxe ecnyv Ha KaTtyllke pas-
MEeCTUTL HECKONLKO repKOHOB, YYBCTBU-
TENbHOCTL He YXY/ILAeTCs.

[nsa 3KCnepuMeHTOB 2BTOP UCMONbL30-
Ban repkoHbl KOM-3A v anekTpomarHnT-
Hble pene PIMY-0-YXN4, PIY-2Y3b,
PMN21-¥X4, PC13. Bo Bcex cnyuasx
yaanoce Aobutecsa Toro, YTobel repko-
Hbl nepeksoYanuck Npy Toke Yepes 06-

MOTKY, elie HeJOCTaToOYHOM NS Ha-
[EeXHOro nepeknioyeHnust KOHTaKToB
camoro perne. Xopoluve pesynbTaTh
nony4yalTcs U ¢ ManorabapyUtHeiMY
repkoHamMu OT CTapbiX KOMMbHOTEP-
HbIX knasuaryp npovasogctea CCCP.
CnegyeTr OTMETUTL, YTO repMeTuy-
Hble KOHTaKThl Kak Henb3sa nyduwe
NOAXOAAT ANA KOMMYTauuu Manbix
TokoB. K coxanexuw, MarHutHoe
none, co3laBaeMoe KaTyLIKOW Takux
pacnpocTpaHeHHbIX pene kak POC22,
P3CB6, cnabopato Ans ynpaeneHus
repkoHamu.

Mpw ycTaHoBKe repkoHa Ha oBMoT-
K& pene Hy»HO NMOMHUTL O XOopoLlen
V30NAUMMY ero BbiBoaoB. Tak Kak 06-
MOTKW MOLI{HbIX pefne Oy TUMO Harpe-
BalOTCA, UX He chnefyeTt obMmartbBaThL
W30MEeHTON WY 4eM-TO Ha Hee NoXo-
KUM.,

WUcnonbays npeanoxeHHylo Metoau-
KY, MOXHO Nerko paclvpsaTe BOIMOX-
HOCTU WU TATOBbLIX 3NEKTPOMArHUToB,
BO3naras Ha HUX HoBble 0bsa3aHHoC-
™.
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MPY>XXWH 1 CMVPANEN

Mpu uarotoNEHUN B “OOMALLIHUX YC- Puc. 1
noewsx” NPyXWH U 3NeKTpoHarpesa-
TeNLHbLIX CIUpane UCNONbL3YeTCA pyy- ! ‘ﬁ_ 5 > AA 3
Has Apenb, 3aKkpernneHHas B TUCKaxX - o
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AEeXHOM 3aKpenneHun KoHua nposono-
KW, BOCNpUHUMaloulero BpatlieHue on-
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paBky. O6biyHO ANSA 3TOW Ueny Ha KOH-
ue onpasKku NPoONWNUBaeTCs Wiefb, B
KOTOpYl BCTaBRsieTCs 3TOT KoHeu [1,
2]. OnHako TpyaHO NPONUAUTS Lienk B 25
3aKaneHHoOW onpasKe NV Npy ee mMa-
noM aguametpe, HeBO3MOXHO onepa-
TMBHO nogobparte avameTrp onpasku
npy 3371aHHOM 3HAYEHUWU HApPYKHOro
VN BHYTPEHHEro iamMeTpa NpyXuHbi
(cnupanu).

OTV HEe10CTaTKV YCTPAHSAITCH, ecnu
W3roTOBUTL HaCaaKy ANs Apenu ¢ nat-
POHOM, Kyflayku KOTOPOro 3aXuMaloT-
CSl KMNIOYOM C KOHUYeCKOW LecTepHen
Ha koHUe (HanpuMep, Apenb [1P-10A)
Hacapka nossonser HaguBaTk NPOBO-
noky auwametpom ot 0,2 go 1,0 Mm Ha
nobeie onpaeky AvameTpom 10 10 MM.

Hacapgka coctout 13 BbITOYEHHOW
Ha TOKapHOM CTaHKe CTanbLHOW BTYR-
kv (puc.1a) u aByx BuHTOB (pUC.16).
Brynka 2 (puc.1B) HafiesaeTcs Ha nat-
poH Apeny 4 n hUKCUpyeTCsi BUHTOM 3.
KoHeu nposonoku 6 anvHon 5..6 MM,
OTOrHYTHIN M0/ NPAMEBIM YINIOM, BCTaB- -~
nsetca B oteepcTtue | vnu ii (pue.1r).
OteepcTye | cnyxuTt AN HaBUBKU Un- a)
NUHAPUYECKUX MPYXUH, cnupanen v
NpYXWH KpyyeHus (puc.2a), oTeepctue Puc. 3
Il — ansa npy>»vH Kpy4eHWs ¢ yanuHeH- Mi M6
HeiMU KoHUamu (puc.26) Kownel npo- L35 55
BOSIOKMW 32KUMaeTcst BUHTOM 5. A

OnpaBska 1 (pwvc.18) 3axumaeTcs B v 7
natpoHe Apeny 6e3 knoya — ycunus Mie NI
“OT pyKu” BNONHE AOCTATOMHO, TaK Kak {
Bpauianui MOMeHT nepegaeTcs Ha
NPOBONOKY He Yepe3 ONpagekKy, a 4Yepes
Hacagky. MNocne HaBuBKU BUHT 5 ocC-
nabnsaeTtcsa, U 3aroTOBKa MPYXUHbI
(cnupanwu) cHUMaeTcs C OnpaBky,

Hacagky MOXHO u3rotoeuTe u 6e3
TOKapHOro CTaHka — “cnecapHsiM cro-
cobom”. Hacagka coctouT U3 Kopnyca
(puc.3a), U3roTOBNEHHOro U3 coctas-
HBIX YacTen, U ABYX BUHTOB (puc.36).
Kopnyc Hacagku cobpaH w3 koney, 1,
2, 4 v r'vinb3bl 3, coeAUHEHHbIX MexAay
coboi naikon B eguHylo petane, Ha
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pyc.3B Hacajka nokasaHa s paboyem
NONOXEHUMU.

Mepsblit BUHT — M4 (puc.36), sTo-
poit — 0bbi4HbIR BUHT M6 ¢ donKempyto-
Wnm KoHUoM. OH M3roTaenveaeTcs M3
BMHTa-3aroTOBKM C MPeABapUTENnbHO Ha-
BUHYEHHOU rankon. dukcupytowas
yacTb 06TaynBaeTcs HanUIbHUKOM.

Hetanu kopnyca Hacagku (pmc.4) ns-
rotagnueatoTca rnbkoi 3aroToBOK Ha
onpaskax. [ToBepxXHOCTU 3aroTOBOK,
noanexawune B AanbHenlem narke,
3a4ynLlaroTca HaxaayHomn 6ymaron. fe-
Tanu U3roTasnuearlTCs U3 OdeHb MAr-
KOl nucrtoBol ctanu. Ha pwuc.5a...r
npuseneHa nocneaosaTenbHOCTb rmb-
ku petanein. Tubka npounssogutcs 8
TUCKax yaapamu MONoTKa.

B kayecTBe onpasok MOXHO UCTONb-
30BaTb BCEBO3MOXHbIE [leTanu Kpyrno-
ro ce4eHusa COOTBETCTBYOWErO Ana-
MeTpa, 06pe3kun OT KPYTNbIX 3aroTOBOK
U T.N0., a Takke obpe3kn BoAONPOBOA-
HbIX TPpY6 annHoi 40...60 mm. Ons yse-
nu4yeHns puameTpa onpaskn 1
(pmc.5A) Ha 1 MM ncnonb3ayerca npo-
Knapka 2, U3rotosrneHHasa u3 MArkom
ctanu TonwwuHon 0,5 mm. Pasmepsbl
3aroTOBOK U AnamMeTpbl ONpaBoK Npu-
BefeHb! B Tabn.1, a HapyxXHble gua-
MeTpbl Tpy6 — B Tabn.2.

Mocne rmbkn us3-3a ynpyroctu npo-
ucxoaut “otxkarue” pnetanu (puc.5e),
noatomy TpebyeTcsa ee gononHuTeNb-
Has npaska. 1paBKa TONCTOCTEHHbIX
heTtanein (koneu) npouasoauTca yaa-
pamu MonoTtka (puc.6a), npu atom
MeCTO yaapa nocneaosaTenbHo nepe-
MeLaeTcs B CTOPOHY c8060AHOIO KOH-
ua. 3ateM AeTanb nepesakpennseTca
B TUCKAax, U MPaBUTCA BTOpas 4acTb.

Ons 6onee NNOTHOrO NpuneraHus K
onpaske, nNpaBkKa NPOM3BOAUTCA Ha
CTanbHOWN MnuTe unn HebonbLlUOK Ha-
KoganeHe (puc.66), a Takke uUcnonb-
3yetca obxaTtue B8 TUckax (puc.6B).
YpeamepHbin n3rnb nnu yrnosartoctu
YCTPaHAKTCA yaapaMu npy BCTaBneH-
HoW onpaske (puc.6r). Te unu uHble
onepauvy npasku NOBTOPAKTCA AN
MONY4YEHUA MUHUMAnNbHOIO NpocBeTa
Mexay neTtanbio N OnpasBkom.

Tnbka ToHKOCTEHHOW feTanu (rvnb-
3bl) NpoM3soaANTCA aHanornyHo. OKOH-
yaTenbHas npaska npousBoaunTCA
npokaTkoh 60NbLNM NNOCKAM Ha-
MUNBbHUKOM Ha CTanbHOM NAuTe CO
BCTaBneHHOW onpasKoi, 6e3 onpasxu
(puc.6a), n nogxatuem rybkamm Tmc-
KoB (puc.68).



Puc. 6
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Mocne narotoBneHus ageranen Kop-
nyc cobupaertca (Aetann AOMXKHbI
BCTABAATLCA ApPYr B Apyra C ferkum
ycunmem), npu 3TOM CTbIKW JOMXKHbI
nepekpbiBatbcs Ha 180° (puc.3a).

Cob6paHHbIli Kopryc HafesaeTcsa Ans
npumepkn Ha natpoH aApenun. Ol gon-
XeH HagesaTtbCA U CHUMATLCA Nerko,
8 paboyem MONOXEHUU Joflyctuma
cnabasa kayka. NHave Heobxoammo
NpOBOAWTL NPaBKy COOTBETCTBYIOLLUMX
aertanen.

3artem kopnyc pa3bupaercs, 8 aeTa-

NAX CBEPRATCA OTBEPCTMA AUaMeTpom
3 mm (puc.4), a 8 Konble 1 mponunu-
BaeTcA naa ceyeHnem 1,2x1,2 mm. Kop-
nyc cHosa cobupaetcs, Yepes oTeep-
CTUA BCe [ieTanu CKpennawTca AByma
BuHTaMm M3 c¢ raitkammn (puc.46), un
NPOM3BOANTCA NakKa C KUCNOTHLIM
chntocom (XNOpUCTLIA LIMHK) A0 3anon-
HEeHUA MPUNOEeM BCEX NPOMEXYTKOB
Mexay fAetanamu. MNMaanbHUK JomKeH
ObiTb MOUHOCTLIO HE MeHee 100 Br.
Mocne naitku yaanawTcs KpenexHbie
AeTanu, 1 rotosbi KOPMyc TWaTernbHo

NpoOMbIBAETCA ropaAYen BOAON C Mbi-
nom Ang yaaneHusa octatkos cntoca.
OTBepctne aAna BuHTa 1 (puc.38)
paccsepnusaeTca CBEpAoM Aunamer-
pom 3,3 MM, ans BuHTa 2 — &5 mm. B
OTBEpPCTUAX Hape3daeTcs peabba M4 un
M6 cootsBeTcTBeHHO. Tak Kak na3 8
Konble 1 06bIMHO 3anusaercsa npuno-
eM, ero Heobxoaumo “nNpodmncTuTL”
CBEpPNOM AnaMeTpom 1,2 Mm.

B 3akntodeHne HanMnbHUKOM yaans-
HOTCA BCE HEPOBHOCTU, U3NWLLKU MPU-
nos, n onunusatotca ackn. FotTosbIn
KOpryc HacajKku ycTtaHasnusaercs Ha
naTpoHe Apenu, 3akpeneHHON 8 TUC-
Kax, U hUKCUpyeTca Ha HEM BUHTOM
6e3 ronoskn. BUHT HE JOMKEH BLICTY-
narb Haf NoBepPXHOCTLIO. [ipent BKAo-
yaeTcs Ha BbiCOKUe 060poThl, Npasas
pyKa BpallaeT pyyKy gpenu, nanbub
NEBON PYKN MPUXKUMAIOT K MOBEPXHOC-
TW KOpryca HanunbHuK. B peaynsrare
noBepxHOCTL npuobpeTtaeT Bua Kak
nocne TokapHown o6pabortku.

Mocne HanunbHUKa TakMm xe obpa-
30M noBepxHOcTb obpabaTwbiBaercs
HaxgadHon Bymaroit ana nonyyeHus
OKoHuaTenoLHoro “rosapHoro” snaa.

Nurepatypa

1. M3roToBneHne crnmparnbHbIX Mpy-
»uH. — Paano, 1968, N3, C.53.

2. laesckuit O.K. ABnamosenuposa-
Hue. — M.: LOCAA®D, 1990, C.105.
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TpaKTU4eCcKn repMmeTUYHYIo Kacce-
TY [NA [AUCKOBbIX aKKyMYNATOpPOB
MOXHO OMEHb MPOCTO M3rOTOBUTL ByK-
BanbHO 3a nonyaca.

MoaroroBbTE HYXHOE KONMUYECTBO
aKKyMynsTOpOB: yaanuTe noaTeku,
OKUCHbIEe MneHkn, nposepbre 34C
(oHa pgomkHa BbiTh HE meHee 1 B).
Mpomacnute conmaonom sce nosep-
XHOCTM akKyMYNAaTOpOB8, 3aTEM YUCTOM
TPAMOYKOW CHAMUTE CONUAON C KOH-
TaKTUPYIOLWMNX NOBEPXHOCTEN.

MpunasnTe kK KOHTaKTHLIM AnCKam
KYCKM MHOTOXUIBLHOTO NpoBofa Heob-
XONMON ANNHbI.

YRoxuTe akkymynatopbl 1 Bmecte
C orpaHusmBaloWnMmn Wwainbamm 3 n
KOHTaKTHbIMU auckamn 5 cornacHo
PUCYHKY Ha JIUCT Pe3nHbl 2 (Tonwu-
HO 0,5...1 MM) 1 CBEPHUTE PYNOH4M-
kKOM 8 aBa cnos. OauH KoHel pynoH-

PESUHOBAA KACCETA OJ11 AKKYMYNATOPOB

YMKa 3aKPYTUTE U 3aKMUTE B TUCKK, a
BTOPOW TOXE 3aKpyTUTE U 3aBsxuTe
TpybKom I1BX 6.

Tenepb 06moTaltTE M NEepBbi KOHELY,
KacceTbl 5...7 BuTkamm Tpybku, Hakna-
AblBasi X MOCTENEHHO K cepeaunHe py-
NIOHYMKa N OaHOBPEMEHHO OTTArMBas
€ro A8 CO3jaHUA HaTSXXEHUSA PEe3UHbL.
3T0 HYKHO Ansa obecneyeHmnsa nocToaH-
HOTFO YCUIINA, CUMAIOLLLENO KOHTaKTHbIE
OUCKN 1 akkymynartopbt. FepmernyHas
NoANpY>KUHEHHan KacceTa rotosa.

Y706bl 3aKPLITH CThIK PE3NHOBOIO
NUCTa, Kaccety xenartensHo 4onon-
HUTENLHO 06MOTaTh M30NeHTON. Pe-
3UHY MOXHO UCMONb30BaTh OT Beflo-
KaMepb!, ANA KOHTAKTHbIX AUCKOB
(NNacTuH) XOpoLO MOAXOANUT Nyxe-
Hag XecTb 0T 6aHOoK u3-nop “crywieH-

”
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A.ILIUMAHAEB,
r Neickoso, Hwxeropoackom obn.
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Puc. 13

fenu ¢
HUIKUM
Ypobrem  cuznand

Jemm LERed ¢
HUIKUM YpoBHEM
cuena ol

Kabenu n paszbemsl. HenpenHame-
peHHoe obpasoBaHme KOHTYpOB 3a3eM-
NeHNs N NNoX0e 3KpaHUpoOBaHUE Yallie
Bcero Habnwgaetcs B kabenbHbIX CUC-
Temax. Xopowue coedurHeHusi mpeby-
1om Xopowezo NMPOeKMmMUPO8aHUS; aTo
npasunNo NOABUNOCH He cerogHs!

Tam, rge 310 BO3MOXHO, CUMbHOTOY-
Hble U cnaboTouyHbie NpoBoAa He cne-
AYEeT fponyckatb MO OAHOMY XFyTy.
Ecnn xe atoro usbexaTtt Henb3A, TO
CUMbHOTOYHBIE MPOBOAA HYXHO Crpyn-
nupoBaTbL BMECTE N NOMECTUTDL B 3KpaH
KOHTaKTbl CUNBHOTOMHBLIX U criaBoTou-
HbIX Lienen, npoxoasuine yepes ouH
pasbem, HyXKHO pa3enaTb KOHTakTamu,
CoeANHEHHBLIMM C NPOBOAAMMU 3a3emrie-
Husa (puc.13).

Heobxoaumo Ttakke cneauts 3a T1em,
yTobbl Npu Npoknaake kabenen mexay
6nokamn coxpaHsnach UenocTHOCTb
3KpaHupoBaHua. 3xkpaHu! kabenen cne-
[OYeT nponyckaTth Yepes oTAenbHbIE KOH-
TakTh pa3bemos. Koraa yepes pasbem
NMPOXOAUT HECKOMNLKO IKPaHUPOBAHHbLIX
kabeneit, ANA KaXaoro aKkpaHa HyXeH
OTAENbHbLIA KOHTaKT. B npoTUBHOM Cry-
yae 06pa3ylTcs Napa3uTHbLIE KOHTYPb
3asemMneHuns, U TOKW, NpoxoAsiine no
ofaHou akpaHHou onnetke, byayT nepe-
TeKarb Ha apyruve.

Tlyywe Bcero npu nNpoeKkTupoBaHun
xabenen cpa3sy pasgennuTb curHansl no
BUAY, YPOBHIO U YacToTe, o6beanHuB B
cheyoLwme rpynns:

- ANEeKTPONUTaAHNE NEPeMeHHOro ToKa,
KOpnycHas 3eMNsi, HU3KO4aCTOTHLIE 3BY-
KOBbIE CUTHAnbI;

- 3NEKTPONUTaHNE NOCTORHHOMO TOKa,
NOCTOSIHHOE OMOPHOE HARPRXEHUE;
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JxpaHHas onnetxa

Ocnabnenne 1.1 (0 ab)

- uMhpoBLIE CUrHanb!;

- BbICOKO4ACTOTHLIE CUrHanbt ¢ 6onb-
LM YPOBHEM MOMEX;

- BbICOKOYACTOTHLIE CUFHanb!, 4yB-
CTBUTENbHBIE K NOMEXaMm;

- npoeoaa v kabenu oT aHTeHH.

Mposoaa u kabenu oAHOW rpynnbl
MOXHO YKNnazbiBaTb B 06wui xryT. MNpo-
BOAa NUTaHUSt NEPEMEHHOIO TOKa BCe-
raa cnefyeT ckpysuBarb. XKenatensHo

TakKe CKpy4usaTb M NpoBoAa NUTaHUs
NOCTORHHOro Toka. Ecnu B kabene
UMEKTCR pesepeHble Nposoaa, Nomno-
BUHA 3TMX NPOBOAOB COEUHAETCA C
3emrien y oHoro koHua kabens, a gpy-
ras nonosuHa — y Apyroro. AinuHa
OAMNHOYHLIX MPOBOAHUKOB HE [OMKHa
npesbiitars 0,15 m (B6nu13un 6onbuoi
3a3eMNeHHO K noBepxHOCTU — 0,5 Mm).
bonee anuHHble CBA3M Creayer Bbi-
NOMAHATHL BUTOW Napoi unu akpaHnpo-
BaHHbLIM Kabenem.

3a3semneHne “zeMnaHbiX” NPOBOAOB
BMTBLIX Nap NPONU3BOANUTCS C OBOUX KOH-
OB, 3a3emMneHune 3KpaHHOK OnneTKn
kabena MoxeT BbiINONHATLCH Kak € Of1-
HOWM CTOPOHbI, Tak u ¢ obeux. finsa no-
JaBneHusi 3NeKTPU4ECcKux nomex Heob-
XO0AUMO 3a3emMneHne 3kpaHa ¢ OﬂHOVI
CTOPOHbI, MarHUTHbLIX — C AByx. Ha
puc.14 nokasaHa nomexosaliulieH-
HOCTb (ypoBeHb ocnabneHus marHuT-
HBIX NOMeX) A8 pa3nuuHbix cnocobos
COEINHEHUR UCTOYHMUKA C BbIXOAHbLIM
conpoTtueneHnem Ry, x=R1 1 npuemHu-
Ka ¢ BXOAHbIM Rgy=R2 B TOM cnyuvae,
Koraa oHu oba 3azemneHbl. Cxema Ha
puc.14a aBnAeTcs UCXOHOR, T.€. OHa
npakTU4eckn He ocnabnaer marHuT-
Hble MOMEXH, U OCTarNbHbIE CXeMbI OLle-
HUBaWTCA OTHOCUTENLHO Hee. Ha
puc.15 paccmoTtpeH cnyyai Hezasem-
NEHHOro UCToYHMKa curHanos. Cpas-
HEHWE TaKke MPOU3BOAMUTCR OTHOCU-
TENbHO cXeMmbl Ha puc.14a. Kak BugHo
u3 puc.15, nojasneHune nomex cyuie-
CTBEHHO yBenuymusaercs. Jlyyile sce-
ro McnonbL3osarb cxemy pnc.158 Cxe-
My puc.154 NpUMeHAaTh HE PEKOMEH/TY-
€TCA, TaK KaK B Hel Nibbie TOKU LWymoB,

Ocnabtnenue 1 10000 (80 aB)
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HaBefleHHble B 9KpaHe, MoryT nonacTb
Ha BXo[ NMpUEMHMKA.

KoHTakTHble coeanHeHuna. Ons
obecneyeHns HagexHoro 3a3eMneHns
HeobXxoMMbl Ka4eCTBEHHbLIE KOHTaKT-
Hble CoeanHEeHNs MPOBOAHMKOB, KOTO-
pble ob6ecneunsaloT cTaburnbHbie oaHo-
pofiHble TOKOBbLIE MYTU C peHebpexy-
MO ManbiM conpotueneHnem. Kave-
CTBEHHbIE KOHTAKThLI B HU3KOYaCTOTHLIX
cxemax fofxHbl UMETb conpoTvBRe-
Hne <0,5MOM W MHAYKTUBHOCTb
<25HIH, TOraa Kak B BbICOKOYACTOTHLIX
cxemax (go 20 MIMy) umMnegaHc KoHTak-
TOB HE AonxeH npesbiwaTts 80 MOMm,
Haunydwmne KoHTakTh fony4atTcs
npu CoeUHEHWN ABYX METannoes, rno-
ny4eHHOM CBApKOW, BbiCOKOTEMMNEPa-
TYpHOW naikoi nnu naikon cepebpom.
3azeMneHune 4ns 3aWnTh OT MPO30BbIX
pa3psaoB AoMKHO BbITb BLIMOMHEHO 13
ME[IHOW MPOBOIOKK [IMAMETPOM 2 MM
WNW anioMUHWEBOW [IMaMeETpoM 2,6 MM,
MPUYEM C NNoLaLb KOHTAKTOB HE Me-
Hee 5 Mm2,

YyTb Xyxe Mo KayecTBY KOHTAKTH,
MONyYeHHbLIE KOMITPECCUEN [BYX MeTarn-
nos. [ns ocywecrenexus nogobHoro
COE/IMHEHWS KOHTAKTUPYIOLWKE roBepx-
HOCTU HeoBX0AMMO MOAFOTOBUTL!

-3a4UCTUTb NMOBEPXHOCTL (nnowaab
npubnuantensHo Ha 50% Gonblue nno-
waam Byayiierc KoHTaKTa) ¢ MoMoLbLo
METANUYECKON LLETKM UNU HAXAAYHOM
Bymaru (LIKYpKK);

-y6paTtb o6pasoBaBLUMIACA MYCOP;

-06paboraTh MOBEPXHOCTL pacTBOPU-
TENEM;

-IPOTEPETH KYCKOM CyXOW TKaHW.

Mocne Tako# 06paboTkM NoBEpPXHOCTb
JomkHa BbITb YucTol 1 Bnecrauien. He
no3gHee 4YeM 4epes yac nocne noaro-
TOBKW MOBEPXHOCTEN MPUXKMUTE NPOBOA-
HVKW APYF K APYrY BUHTaMU C YCUNUEM
8300...10300 kMNa (HwxHWK Npeaen oT-
HOCUTCS K MATKUM MeTarnnam). KoHtakr
¢ nnottaabto cevenns Bonee 650 mm?2
6yaer obnagatb ConpoTUBNEHUEM Me-
Hee 0,1 MOmMm. BrnionHe yfosneTsopu-
TenbHLIE KOHTAKTLI MONy4atoTes U Npu
COEAVNHEHMWN METANMOB C MPOBOARLLIMMU
MOKPLITUAMU. DTU KOHTaKTbl 0BbIYHO
VIMEIKT COMpPOTUBMEHUE nopsaaka He-
CKOMbKMX MUMIMOM, OfIHAKO UX UMMe-
[aHc npu yactoTe 1 My npesbiwaer
1 Om. Ha metannbl MoXHO HaHeCTV kaa-
MU, onoso, cepebpo unn aHTUKoppo-
3UHbIE CNaBbl.

ECnu Bo3HUKaET oMacHOCTL HapyLue-
HUSt KOHTAKTOB, LLIBbI MOXHO YMNOTHUTL
C NOMOLLbIO MpOBOAAWMX NACT. 3MokK-
CU/Has cMona C yrnepoAHbiM Hamon-
HUTENEM UMEET yAernbHoe ConpoTue-

nexune nopsaka 0,1 Om - M. YaenbHoe
conpoTuBrneHne cmon (komrayHgos) ¢
HanonHutensamu u3 cepebpa unu 3ono-
Ta nexut B npegenax 0,01...57 MkOm -
M, TpUYEM Haunyutliee codeTaHne ag-
reanoHHbIX CBOWCTB U yaenbHoro co-
npotveneHvns Habnwgaercs, korga co-
AepxaHve HanonHuTenem no macce
cocragnset 60...70%. Xopotuve KoH-
TaKTbl B 3TOM Cry4ae rnony4atTcs npu
pasnenuu 69 kla.

Ons HagexHoro KoHTakTa mexay
CbeMHbIMU MOAYMNAMU UMM MOAYNAMMU,
CHabeHHbIMM amopTU3npyLoLLen noa-
BECKOW, UCMOMb3YKOTCA METANMMYeckMe
nepeMbIYkU, ofneTka unu nposonoxa.
Nx Heobxoamnmo pacrionaraTb Takum ob-
pa3oMm, 4Tobbi oHM BbinK JoCTynHbI ANS
OCMOTPa U OHOBPEMEHHO 3allMLLEHbI
OT cny4anHoro nospexgexus. MNepe-
MbIYKM LOSMKHbBI BbITH KOPOTKUMU U LLIK-
POKMMU — C OTHOLEHNEM AMNUHbI K LLK-
puHe 5:1 (a ewe nyywe 3:1), 4tobbl
vMreaaHe 3azemnenus Bobin MuHMManb-
HbiM. 3a3eMnaLLne nepembliuki Hu B
KOEM Cny4ae Hernb3s CoeMHATL nocne-
posatenbHo. OnneTku ssnstoTcs 6onee
rMBKUMM, 0IHAKO OHW Nerko noasepra-
HOTCS KOPPO3uM (Ha BLICOKUX 4acToTax
pa3opBaHHbINA MPOBO/ MOXET ENCTBO-
BaTb KaK aHTEHHA).

[nsa HagexHoro 3asemnexus crnepy-
€T MUCMoNb30BaTh NPOBOA AMAMETPOM He
mexee 1 mm. Korsa ero Heobxoanmo 4a-
CTO OTCOEAVHATL, BMOMHE MOAXOAAT
crieumanbHble knemmbl, obecneunsato-
e BuicTpoe nogkntoveHue. 3sesnoob-
pasHble wanbbl ¢ 3ybuamu nod knem-
MaMW BHEAPAKTCA B MOBEPXHOCTb M
cnocobeTrytoT 06pa3’cBaHMIO CRNOLHBLIX
KOHTakToB. [pK 3a3eMNeHU Henb3as uc-
rnonbaoBaTh KOHTaKTHI HA BUHTAX-‘camo-
pe3ax”, BMHTOBOW peabbe, noAlnnHu-
Kax, WapH1Mpax unm ckonb3awmux gerta-
nax. Takue KOHTaKTbl HEHAZEXHb!, a
TOKMW 3323€MNEHUR MOTYT BbI3BaTb CUNb-
HYK Koppo3auto. Bpawawwmincs san
MO>HO 323eMMNTb C MOMOLLBIO WTUdTa
n3 pocchopucToit BpoHabl, kacatouero-
CH OKPYXHOCTW Bana. [1pu KoHTakTe
LwepoxosaThbiX MOBEPXHOCTEN Unu no-
BEPXHOCTEW HenpasunbHOM opMmebl, a
Takxe CTLIKOB, KOTOPbIE MPEeACTaBNAT
BbLICOKOE COMpOTUBMEHME AnNs TOKOB
BbLICOKOW 4aCTOoThl, UCMOMb3YHTCA NPo-
BoAALLMe npoknaaxkv. OHM NpUkpyymBa-
HOTCS UMW NPUKNENBaKOTCR K OOHON U3
MOBEPXHOCTEN, U UX CEQYET 3almiaThb
OT MoBpexXaEHU.

MNpu coeanHeHUN pasHOpPOoOHbIX Me-
TarnmnoB KOHTaKT yCUnMBaeTcs Aoron-
HUTEMbHbBIMKU MEepeMblykamn, wanba-
MU, Bontamu nnu 3axnmamu. Bero me-

Tannuyeckyo QypHUTYpy Heobxoaumo
NepUOANYECKM MEHATL, Hanpumep,
npu NpodUNAKTUHECKOM PEMOHTE CU-
crembl. [pegoTepallieHnto Koppo3suun
crnocobCTBYIOT MOKPLITUA U3 onoBa U
KagMus.

3asemnsaioine nepembidki 1 npo-
BOAHUKN BonblUEn YacTbio [lenakTcs
U3 arMnoMUHUA UMK Meau, Mo3TOMY Ans
3aUMTbl UX OT KOPPO3WUU MOryT MoTpe-
6osaTbCs cneunansHbie mepbl. [Npu UX
KoHTakTe ¢ merannamu | rpynnul Tab-
nuubl MeHgeneesa NMPUMEHRAOTCA
wanbbl U3 anMUHMEBLIX CMNaBos U
dypHUTYPaA, MOKPLITaR KAAMUEM UMK
umHkoM. C metannamum Il u I rpynn
MOXHO OCYWECTBMATbL Herocpea-
CTBEHHBIN KOHTaKT. [na coefiMHeHus
anwoMuHua ¢ metannamu IV rpynnb
cneayet NPUMEHATL Walbbl ¢ MOKPbI-
TMeM KaAMUEM UnU onoBoM, DYPHU-
Typy n3 HepxaBewLwen crtanu. Nyxe-
HYI Me[lb MOXHO HernoCpPeACTBEHHO
coefiHATL ¢ MeTannamu IV rpynnbl, a
yncryro — c metannamu IV in VvV rpynn.
Cnepayet nsberatb NPAMOro KOHTaKTa
anioMUHUEBLIX MEpEMbBIYEK UMK nepe-
MbIYEK U3 fy)KEeHoM Mean ¢ metanna-
MUV rpynmb.

Py U3roTOBMEHUN KOHTAKTOB 323EM-
neHns uUcronb3oBaHWe namku nerkor-
NaBKUMU NPUNOAMU ANS MEXaHWYECKO-
ro KpenneHus HegornyCcTMmo, Tak Kak npu
npoTekaHmu BonbLlioro Toka rno uensm
323eMMEHNS MPOUCXOANT CUMbHBINA Ha-
rpes NpoBOAHUKOB, U BO3MOXHO OTCOE-
AVHeHne koHTakToB. B pesynbrate an-
rapaTypa oKaxeTcst Mof BbICOKMM flo-
TeHumanoM. OcobeHHo 3To oTHOCUTCH
K UenamM 3a3eMneHus, npeaHasHa4en-
HbIM AMst 3aWMTLl OT rPO30BLIX pa3ps-
4oB.
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MpencrasbTe cebe, BbI CMOTPUTE CBOA NIO-
6umblit cepuan, 1 Bapyr peknama. Camoe Bpe-
Ms1 “nowacTarb” no apyrum kaHanam. Ho kak
BOBpEMSs BEpHYTLCs 06paTHO? Anv no ogHOMY
KaHany — 3axearbipaloLui hyTboNLHLIA MaTy,
ano ppyromy — HOBOCTU. W TO XQUeTCs NOCMOT-
PeTb, ¥ 3T0. XOTb BTOPOM TENEBU30P NOKynait!
Ho He HyxHO Tak yx cunbHO cneluts. Pa3pa-
60TumKM TEnesn3opos “B3snM aty Beny B cBOM
pyky v passenu”! Monyunncsa npu aToMm pexuM
“Kagp B kagpe”, T.e. Ha 3KpaH, TOMUMO OCHOBHO-
ro ¥306paXeHs, BLIBOAMTCS AONONHATENBHOE,
YMEHbLUEHHOrO pasmepa PaccMoTpum, Kak pe-
arw3yeTcs TakoW PEXUM Ha NPUMEPE TUMOBLIX
mogyne.

Moayns “Kagp B kappe” MKK-601. On
npefHa3HaveH ons BLIBOAA Ha IKpaH Tenesy-
30pa JONONHATENLHOIO U306 PaxeHNs OT Ahup-
HOro (xabernbLHOro) TenexkaHana unv sugeomar-
HWTOhOHa pasmepom 1/9 nnu 1/16 OCHOBHOrO.
JlononHutenbHiie dyHkumn MKK:

~ BbIBOA Ha 3KpaH HENOABVIXKHOrO U3obpaxe-
Hus (“3amopoaxa”) noboro U3 curHanos,

- BbIBOp 0HOro #13 4 PUKCUPOBAHHBIX MECT
BbIBOAA (3HAKOMECTA) AONONHUTENLHOTO N306-
paxeHus;

~ BbIGOP pa3Mepa [ONOMHUTENBHOIO U306pa-
xeHus (1/9 nubo 1/16 ocHoBHOro usobpaxe-
HUS).

B 3aBMCHMOCTY OT BLIBUPAEMOro UCTOUHUKA
[ONOMHATENBLHOTO U306paxeHnUst MeHaercs
LIBET ero OKaHTOBKY (paMku). YnpaBneHue pa-
60TON MOAYNS OCYLLECTBRAETCS C NOMOLLbBIO
KOMaHA AMCTaHLMOHHOIO YRpaBneHust B Koge
RCS5, T.e. BCe nepeyncneHHble (yHKUUA BbINON-
Hatotes ¢ MAY. B npuHyune, moryT BbiTh Takke
peanu3oBaHbl ¥ Apyrue CepBUCHbIE yHKL N
(MpOUn3BONLHLIA BLHIBOP UBETa pamky, BLIBOA,
n3oBpaxenus 6e3 pamky, NNasHLIA BLIGOP 3Ha-
KOMeCTa, perynipoBKa ero KOHTpacTHOCTH, yBe-
nuyenne n3obpaxeHvs B ABa pasa no BEPTH-
kanv) CrpykTypHas cxema mogyns “Kaip B
kagpe” MKK-601 npegcrasneHa Ha puc.1, a ero
NPUHUMNWanbHas cxema — Ha puc.2.

O6paboTaHHLIN paiMoKaHanom curHan se-
WATENBHOTO TEMNEBUAEHWS NPOXOaNT yYepes
peavcTusHbIn penutens R4-R7 Ha BbiBOg 1
NMC D2 xoMmyTaTOpa NporpamM, a CArHan ¢
BUE0BXOAa Tenesun3opa — Ha BbiBog 2. Yn-
paBneHe KOMMyTaTOPOM OCYLLECTBNAETCS
npoueccopom ynpasnenus D11, Jloruyeckue
ypoBHy “0”" v “1” nopatorca Ha sbisog 10 D2.
MMC D2 npencrasnseT coboi TpORHON AByX-
KaHanbHbI aHanoroBbin MyneTURNekcop/ae-
MYNBTANNEKCOP C OBLLM BXOQOM paspelUeHs.
B onvcriBaemO# cxeMe UCToNb3yeTcs OnuH U3
Tpex kommyTaTopos D2. MocTynatowye Ha Bbl-
BoAbl 11 2 D2 curHans! npoxoasT Ha Bbixog 15
B 3aBUCUMOCTY OT yPOBHS Ha Bxoge 10.

C suiBofa 15 D2 BugeocurHan yepes amuT-

KA/1Z B KAOPE
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CHHXPOMPOUECCOP TPAKT NPOLIECCOP YNPABNEHWUA
TDA2579A(D4) C APKOCTHOMO KP15331P22(D8) KC573P®5(D10)
®OPMWUPOBATENEM
CMOX K56 TTAT(DS) CHUIHANA KP1818BE35(D11)
Puc. 1 TVHPABHEHME

TepHLIA NOBTOPUTENEL Ha VT2 nocTynaer Ha
CUHXPONPOLECCOop, BXOAHbIE LEny ABYXCTaH~
[IapTHOrO fieKoAepa CUrHanoB LBETHOCTA ¥ CXe-
MY pEXEKLUN.

CuHxponpoueccop npefHasHavueH ans yn-
pasrneHnust paboToii fiekoaepa CurHanos LBeT-
HOCTY W Apoueccopa 06paboTku curHana Bpes-
kM. OH NOCTPOEH Ha [ABYX MUKpPOCXEMAaX:
TDA2579A (D4) n K56111A7 (D6).

Bupeocurtan nonoxvrenbHoi NONspPHOCTY
C BbIXOfia aMUTTEPHOro nosTopurensa VT2 ve-
pe3 koHpeHcatop C21 ¥ duUnbTP BLICOKMX Yac-
ToT R28-C35 noctynaet Ha BbiBog 5 D4 Tpan-
3UCTOpHBIN Kackan VT4 npegHasHavex ana
NPUBA3KY NOCTOSHHOM COCTaBNAIoLWEN BUREO-
cvrHana K ypoBHI0, 3a3aHHOMY Pe3NCTUBHbLIM
penutenem R21-R22. OcHOBHYIO (yHKUMIO Ce~
NeKTopa CUHXPOUMAynsCos BeinonHaet UMC
D4 Ee cTpykTypHas cxema npusegeHa Ha
puc.3. HasHauenue Bbizogos MMC TDA2579
npuseaeHo B Tabn.1.

B ocHoBy pabotbl D4 3anoxeHa cuctema
ha3oBOro peryrnposaHqusl, KOTopas NOAAEPKU-
BAET NOCTOSAHHOM Pa3HOCTL a3 Mexay CTpoY-
HbIM CUHXPOVWMIYNBCOM, NOJABAEMbIM HA HEe
C cenekTopa, v UMNynLCOM 0BpaTHOro xoaa.
CTPO4HBIE CUHXPOUMAYILCh!, BbIAENEHHbIE Ce~
NEeXTOpPOM, NOCTYRAOT Ha ha30BbIA JETEKTOP,
Ha Apyrov BXof KOTOpOro NOAAeTCs ONOpHOE
HanpsxeHue ¢ reHepaTopa dasbl. $asosbiit
[eTexTop BhipabaThiBaeT curHan owubxu, Npo-
NOPLUMOHarnbHbI7A pasHOCTY ha3 Mexay CTPoY-
HbIMY CUHXPOUMAYNbCaMY Y1 UMAYMbCaMy,
chOPMUPOBAHHBIMY W3 CHrHANAa ONOPHOTO re-
Heparopa. C sbiBoga 8 UMC Ha da3osbiit ge-
TEKTOp NOCTYNAET TOK perynupoBaHus, KOTOPbI
cpunsTpom HvpkHWX HacTor C39-R46-C48 npeob-
pa3yercs B HaNpshkeHwe, ynpasnsioLee reHepa-
TOpOM. 32JaI0LLWIA reHepaTop NpeacTasrseT co-
60it nOpOroBkI nepekskyarerns. Mpy aToM Bpe-
MsizagatoLLivi koHaexcaTop C38, NoaKnioYeHHbi
K BbiBoAy 15 D4, 3apsxaercs v paspsxaercs
NOCTOSIHHBIM TOKOM 10 BEPXHEr0 ¥ HKHEro
NOPOroBbIX 3HAUEHUN Hanpshixenus (nopsigka
7,6 B v 4,4 B cooT8eTCTBEHHO). NepeMeHHbIit

pe3unctop R54 perynupyerT 4yacToTy CTpOK.

CTpOuYHbI cUHXpOUMAYnkC ¢ BeiBogda 11 D4
UCMOnb3yeTcs Ans 3anycka cXeMbl (hopMuUpo-
BaHUsl CTPOUHOrO UMNynbca 06 paTHOro xoaa.
dopmuposaTens uMmynbca 06paTHOrO xoaa
(D6) npeacrasnsieT cobon oaHOBUBPATOP HA
Tpex anemeHrax “2W-HE", dropmupyioLmin nonoc-
KUTENbHBIA UMNYNbC AMMTENLHOCTLIO 12 MKC.
BpemeHHble guarpammb: paboTs hopmuposa-
Tens npuseaeHbl Ha puc.4.

Ona pabotwl AByXCTaHAapTHOrO pexoaepa
usetHocTy, D4 hopMuUpyeT TpexypoOBHEBEIA UM-
nynkc. OH co3gaetcs hopMUPOBATENeM, KOTO-
pblit ynpaBnaeTcs reHepaTopoOM CTPOUHBIX M-
NyNbCOB Yepe3 CenexkTop BCAbILKA LBETOBOM
noaHecywer. KagpoBblil CUHXPOUMAYILC hOp-
MWPYETCs KafpOBBIM KOMApaToOpOM, KOTOPbIN
NepeMHOXaeT CUrHarbt ONOPHOro cTabucropa
¥ KappoBOro reHeparopa, KOTOPbIit, B CBOIO
ouepefib, yNpaBnseTca genurenem cTpoYHon
4acToTH (K0P PULMEHTHI fieneHns NepeksTio-
YaKTCA B 3aBUCUMOCTY OT KOMUYECTBA CTPOK B
kagpe). PopmMupoBaTer curHana Ono3HaBaHus
CUHXPOHWU3aLUWW BblpabaTbiBaeT Ha BbiBoae 13
NMC: HanpskeHWe HU3KOro ypoBHS (MeHblue
0,5 B) ecnu cucteMa He upeHTUdUUMpyeTcs,
BBICOKOTO ypoBHs! (+12 B) — ecnv onosHaertcs
nepefiaya ¢ KOnMuecTsOM CTPOK B kagpe 60-
nee 576 (50 'y) 1 NPOMEXYTOUHOTO (NOpsaKa
7,6 B) — ecnu ono3Haertcs nepeflaua ¢ Konu-
4EeCTBOM CTPOK B kagpe Meree 576 (60 I'y).

[ByxcraHaapTHeIn gekoaep Tuna TDA4555
(D3) npeaHasHavueH Ans 4eKoANPOBAHUA CUr-
Hanos LBETHOCTY, NEPEaBaeMbIX B CUCTEMAX
uBeTHoro TenesuaeHua SECAM v PAL. B 3a-
BMCUMOCTW OT ApUHWMAEMOro cvrHana, D3
obecneunBaeT aBTOMaTUYECKOE ONO3HABAHVE
1 NepeKNioYeHne Ha COOTBETCTRYIOW W CTaH-
papt. Cxema Bbibopa cTaHgapra NpovasoauT
nepeknyeHre fekoaepa nocnefosaTensHO Ha
craHznapTbl PAL v SECAM. Mpu npueme uep-
HO-Bernoro n3obpaxeHins NEPEKITIOUEHNS CXeMbI
NPOVCXOANT HENPEPLIBHO, ¥ KaHan UBETHOCTY
OCTAeTCs OTKIHOYEHHBLIM. BbIXOOHbLIMY CHTHANE-
MU [leKkofepa SIBNSIOTCS LBETOPA3HOCTHbIE CUr-
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PopmupoBarent Ananuiatop Onoprim BuixoaHOM
Nenurens KappoBoro BCLIUKK remepatop Kackaa
1 3 dopmupoBarent MMNYNbCa useroBom baze 2 topunpoBarens
cWrHana T nogHecymen CTPOYHOro
Ofo3HaBaHMA HUMnynbCa
CHHXPOHM3ALIMK I
BhixoaHou
3amra
_ K " 9 Kagp & "acmwm‘ MMNYNLCa Y3en zammrbi
L ad IamMTHaA P Qo OT HU3KOTO
cTabuctop cxema Tpexypoanilioro xona Toka
—
Fexeparop I
Kapn, -
cuuxpou‘:r:;:tcosl Kagposbin YCunyrren: Mogynsvop da3zoebin
KaAPOROW Pt °p wMnyneca s netextop
4 3 2 1 17 14 12
Sean - uA
Bbix0a kaApOBOr0 CUHXPOUMNYNLCA 1
Bxoa xaapoBoro umnyneca
obpartHoro xona BbIBOA4 2 D6
BoiBof ANS AOAKIIOMEHUA 3a[ai0tero
KORpEeHcatTopa reHepartopa [}
KagpoBoOy NUNLI
BoiBoa ANR ROAKMOUEHWA perynavopa U
Bxop BupeocurHana 1=
BblBoa Ans noakmoveHvs punstpa
cenekTopa CTpouHbIX/KaApoBbIX BLIBOA 3 D6
CUHXPOVUMAYITECOB
BriBoa Ans noAkmoueHus Gpwunbypa (1]
UYMOBOro MHBEpTOpa UA
BbiBoA ans nogknoyeHus cdguneipa 1 frey
OOPHOro HaNpPRXeHWs (Pa3osoro
perexkvopa BbIBOA 6 D6
Koprnyc
Hanpsxenve nutanus +12 B 1]
BbIXoa CTPOUHOro CUHXpOUMMNYNbLCA u/
Bxoa cTpouHoro umryneca obpartHoro 1 V
xopa
Brigoa naeHtudurkaropa cranfapros BBIBO/, 4 D&
B 0
BuiBoa perynsitopa 4actovbl CYPOK UA
BoiBog crabunmaatopa CvaproBOU 1
cXembl
BbixoA TpexypoBHEBOro MMnynLca BLIBOA 9 D6
]
Hanb R-Y, B-Y [Ins ynpaenetxws ero paboton u/
ucnonb3yeTcs TPEXyPOBHEBbIA UMMYTLC, BhIpa- 1=
6aTbiBaEMbIN CUHXponpoueccopom fenuters
BbiBO[1 10 D6
R23-R24 npepHaaHaveH ANA yMEHbLLIEHWSA pa3-
Maxa APKOCTHOFO CUrHana 4o BeNIMHUHLI, He- 0
o6xoavumoli ons HopMankHoi paboTsl aHano- T T2
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aneteos anerres. IYY TENEBU3OPOM
“TOPU3OHT 51TLI412-K”

Tak xaxk B nnatax HexoTopblX Bepcuit MCH-501 yacTtb
OP3 He 3anasnHa, 1 UX HEOBXOMMO YCTAHOBUTL CAMOCTO-
ATENbHO, Ha puce.3 NpusefeHa cxema MCH-501-11(A13),
KoTopas oTRUYAETCH oT NpeabiAyWwnX Bepcuit Hannynem
anemeHToB R86 n C32 Ans ynpasneHust TeMBpoM.

Cxema MCH cocTtomnT ua:

- NNaTbl ynpaBneHus;

- hoTonpuemHuka (D4);

- fleKofepa komaHg ynpaeneHus (D2);
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Han ¢ doroanopa BL1 noctynaer Ha Beio 1 D4 (Bxon 1 [}
YCUNUTENSR), C BbIXOAA YCUANUTENS — Ha OrpaHuYuTe b,
3aTeM Ha noMnocoBol PunLTp, AeTeKTop 1 Ha hopMuposa- l
Tenb, ¢ BbIXoAa Kotoporo (BbiBof, 7 D4) — Ha nexopep VO
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(OKoH4aHue. dunsrpylowme, R60 — Harpyaka.

Havano B N1/03) (ﬁ) Dekoaep komaHa ynpaeneHUA peanu3osaH
Ha UMC D2, npeacraensiowiein coboi Mukpo-
npoLeccop co cneuMannanpoBaHHbIMK nopTa-
MU YacToTy BHYTPEHHEro reHeparopa 3ajaer
kBapuesblt peaoHatop ZQ1. MNpu HaxaTtum
kHonkn “CETDL”, HanpsxeHue nutaHua +5 B
nocrtynaer ¢ 6noka Br4-45 yepesa koHTakT 2
X4 Ha yanbl MCH Tlpu atom Ha Bxoae cbpoca
(sbiBog 33 D2) B TEHEHME NPpOMEXYTKA BpEME-
HU, onpenensiemoro uensio R13-C2, nopaep-
xuBaeTcsa nornyeckuin “0” Kak Tonbko KoHAEH-
carop C2 sapsaanrca o yposHs “17, D2 Haum-
HaeT pabotarb no nporpamme MN3Y. fuon VD3
CNYXWUT Ansa yckopeHHoro paspsaa C2 yepes
RS. .R11 npun BLIKIIOYEHUN.

MwukponpoLeccop ocyLLECTBAET CKaHUpoBa-
Hue knasuatypbl MCH u, npn oBHapyxeHum
3aMKHYTOrO KOHTaKTa nocne HecKonbKUX LINK-
noB onpoca, Npou3BoAUT OeKoAUpoBaHUe 1 Uc-
nonHeHne koMaHapl. MNpu nocTynneHnn komax-
AObl ¢ hoToNpUEMHMKA TakKe NpoucxoauT ee
fexoaupoBaHUe 1 UCNonHeHue.

B gexypHoM pexume (oxuaaHua) Ha sbiBop,
42 D2 noctynaer +5 B ¢ 6noka BMNA-45. MNpu
3TOM Ha BbiBosie 41 D2 — 17, VT13 oTkphbiT,
Hanps>)KeHUe Ha ero KomnnexkTope u KoHTakre 1
X4 pasHo 0. Ceetoguoa HL1 roput apko.

Mpu gexkoanposaHun no6oit U3 KomaHa Ha
sbiBoae 41 D2 nosisnsercs “0”, VT 13 sbIkno~
yaetcs, yepes R36, HL1, R50 n koHTakT 1X4
HanpskeHue rioctynaer B BINO-45. Bknioyaer-
¢ pene, kotopoe nofaet cetb (220 B) Ha um-
nynbCcHbld Bnok nuTaHna tenesusopa. MNpu
3TOM TOK Yepes CBETOANOL YMEHbLUaeT s, U
OH ropuT MeHee spko. lNpu nponagaHun Ha-
NPSXEHUS CETU U NOCNEeayoLeM ero rnoss-
NEHUMN cuCTeMa YCTaHaBMMBAETCA B PEXUM
OXWAaHUS.

Cxema nepekntoveHna amanasoHos cobpa-
Ha Ha Tpan3uctopax VT2 ..VT7 n cocTounT U3
TpEX ofMHakoBbiX kackagos. [pu Haxatum
kHonku “S” n yaepxaHun ee bonee 3 ¢, Ha
BbiBoAax 7, 8 n 10 D2 nocnepnosatentsHo (C
yacTtotol 1 My) nosiBnseTcs nornyeckas “1”
(2,4 B) lNpwn atom Ha fiBYX Apyrux sbisogax —
nornyeckuin “0”.

Cxema bopMupoBaHnA HaNpaAXeHUN Ha-
cTponku. Npun HaxaTum Ha kHonkn “S”, “FT+",
“FT-" Ha BbiBofle 1 D2 cpopmupyetcs LLUNM-
curHan amnnurtynon 2,4 B ¢ nepnonom cne-
posanus T=42 mxc. lMNpwu t, =T TpaHaucrop
VT 12 noCTOAHHO OTKPbLIT, HANPSXEHWEe Ha ero
KonnekTope paBHo 0, a HanpsAXeHue Ha-
cTpoiikn ¢ RC-cpunbrpa R52-C10 He npesbl-
waer 0,6 B. MNpun t,=0 VT12 3akpbit, Hanps-
xeHne ¢ RC-cpunbTpa onpegensercs Aenu-
Tenem R54-R45 n pasHo 27 B. Takum obpa-
30M, AManasoH ynpasnsowmx HanpsaxeHun
cocraenger 0,6.. 27 B.

ABTOMaTU4eCKas HacTPOKa Ha KaHanbl.
Mpwn HaxaTun N OTNYCKAHUKN KHOMKKM “S” BKMO-
i vaercapexum TIONCK" Mpu atom nnasHo na-
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MEHRETCA ANMTENLHOCTL UMNYTLCOB Ha
sbisoge 1 D2, cnegyownx ¢ nepuoaom
42 MKC M (hOPMUPYIOLLIUX HanpsiKkeHue
HacTpoliku. B npouecce HacTpoiiku, npu
NOABMEHWN CUrHana onos3HaBaHUs CUK-
xpoHusaumm (COC) n makcumManbHoro
HanpsbkeHns ANYT, ckopoctb asTonounc-
Ka ymeHbtuaercs (B AvanasoHe VHF-1-—
B 4 pa3a, B AnanasoHe VHF-3 —B 3 pasa,
B AnanazoHe UHF — B 2 pasa) u coxpa-
HAETCR [0 YMEHbLUEeHUs HanpsKeHus
ANYTr Ha 25% (ot makcumyma). Mpwu
yMmeHbiueHnn ANYT Ha 75% ¢ nocneayto-
LM Bo3pactaHuem ao 50% npovcxoaut
npekpaLyeHne NonucKa, 4To 03Hayaer Ha-
CTPOWVKY Ha faHHbIW kaHan. [o tex nop
noka COC oTcyTCTBYET, rPOMKOCTbL OT-
KNnioyeHa — pexum BGecluymHow Ha-
ctporku (BLUH). Nocne HacTpoikM Ha
KaHan, nHopMaLms o napaMeTpax Ha-
CTPOMKN COXpaHReTca Ha akpaHe 5 c,
nocne 4yero ucyesaer.

[aHHble HAaCTPOMKN BBOARAT B NaMATb
HaxxaTuem kHonkmn “M”. Mpn 3TOM Ha 3k-
paHe nosaBnAEeTCs Hagnucb KpacHoro
ugerta “STORE -", a B neBOM BEpXHEM
Yrny aKkpaHa — HOMEp NporpamMmbl,
BKSTIOYEHHOW B fJaHHbI MOMEHT (nocne
BKIOYeHnsa cetn — “17). Mpu nomowum
KHOMOK NEepeKNioyeHns nporpaMmm no
Konblyy “P+” u “P-" nnn KHonok npsiMo-
ro sbiBopa nporpamm “0...9” MAY BkMtO-
YyaeTca HOMEp NPorpaMMbl, MO KOTOPOW
B AanbHeiwem byner Bbi3biBaThCs Ha-
CTpoOViKa U3 NaMATN Ha AaHHbIA kaHarn.
BblbpaHHbI HOMEp 3aropaeTcs paaom
¢ Hagnuceo “STORE -” BmecTo pedu-
ca, Hanpumep “STORE 5”. [ins 3anomu-
HaHUR HaCTPOWKM NOf 3TUM HOMEPOM
CHOBa HaxXumaercs KHonka “M”.

Mpy aBTOMOUCKE B NIEBOM BEpPXHEM
yriy Tenesusopa UHAMLMPYETCH Hafa-
nucb cuHero ugeta “VHF-I" (“VHF-II",
“UHF”) u Wwkana HanpskeHui HacTpon-
kW. Ecnv nonck kaHana ocyljecranser-
CA He B HY)XHOM JuanasoHe, 70 KHOMka
“S” ynepxusaeTcsa B HaxaTOM COCTOR-
Hum 6onee 3 ¢, kak onucaHo Bbiwe. Kak
TONbLKO NosBnseTcs Tpebyemulii Anana-
30H, KHOMKA OTNYCKaeTca.

TouHasA HacTpoMKa Npon3BoANTCH
TOrf1a, Koraa NPUHUMaeMbIA CUrHan nme-
€T HelocTaTo4HbI yposeHb [Mpun Haxa-
™MK Ha kHomku “FT+" unn “FT-" Ha ne-
penHei naHenn MCH, Ha akpaHe Tene-
Bu3opa otoBpaxaercs AnanaioH, nsob-
paxeHue rpybov U TO4HOW LKanbl Ha-
crpoiku ¢ Hagnucbio “TUNE". B pexu-
Me ToYHOW HacTporkn Lenb AMNYT pas-
pbisaeTcst. Homepa kaHanos no Anana-
30Ham npuBeaeHsl B Tabnuue.

Pexum cTupanusa. Ecnn kakas-nubo
nporpamma He HyXHa, ee MOXHO cTe-

TB-cTau- Hompz KIHASIOB ANA AHANAIOHOB

napr

OIRT DK 1 5 6 12 21
CCRR B/G 2 4 5 12 21 60

petb, Haxap kHonky “CL”. MNpwn aToM Ha
aKpaHe nosBnaeTcs HaAnUCh KpacHoro
userta “CLEAR-". Buibpas Homep npo-
rpammbl, KOTOPLIA 3aropuTCa BMECTO
neduca, cHoBa Haxmute kHonky “CL”.
Y6eaurech, 4YTO LBET HAAMWUCK C Kpac-
HOFO CMEHWICH Ha 3€MneHbl.

dDopmMmupoBaHue yripagnatolnx Ha-
NpAXeHUK (RPKOCTU, HaChILEHHOCTH,
KOHTpacTtHOCcTU, Tembpa, FpOMKOCTH).
Mpw HaxaTumn Ha kHonky “SL" Ha naHe-
am MCH vnu NAOY, Ha akpaHe BbicBE4YU-
Baerca Hagnucb ‘BRIGTNESS” (AP-
KOCTb) 1 ropusoHTanbHas Lwwkana ¢
3eneHbiM cTonbukoM, CoOTBETCTBYIO-
LL{MM NOMNOXEHWMIO perynaTopa. ameHs-
10T NOMNOXEHUE pErynaTopa ¢ NOMOLLbIO
KHOMOK “+” 1 “-” unun “VBSC”. MNpu atom
¢ sbisofa 3 D2 WNM-curHan yepes pe-
auctop R29 nocrynaer Ha KOHTaKT 8
X10. Mpu nocnegylownx Haxatnsax rno-
ouyepeaHo BbICBEYUBAIOTCA HaanwUcu:
“SATURATION” (HACBILUEHHOCTb),
“CONTRAST" (KOHTPACTHOCTb),
“TONE” (TEMBP) n “VOLUME” (TPOM-
KOCTb). Ynpaensiowme WM-curqansl
COOTBETCTBYIOLLUX PErynupoBOK BbIXO-
OaT ¢ BbIBOAOB 4, 5, 6 n 2 D2 coorser-
CTBEHHO.

CurHanbl MHOAWKaumMn hopMUpYIOTCR
Ha BbiBOfax 22 (“R”), 23 ("G")n 24 ("B")
D2. Ha sbiBoge 25 D2 cdopmupyercs
curHan “CTPOB”. [ins cornacosaHus ¢
Harpyskol B kayecTae BycepHoro ycu-
nutens ucnons3yercs D1. Pesncropbl
R1...R3 coBMecTHO C BBEAEHHbLIMM MPU
nopaboTke pesncrtopamm conpoTtusne-
Huem 200 Om obpasyloT AenuTenm, Ko-
Topble 3afalT HeobxoanMble YpOBHM
curHanos R, GuB.

Paamep nsobpaxeHns cumBsornos no
ropuU3OHTanM 3aBUCUT OT YacTOThI 3af1a-
OLEero reHepaTopa, KoTopas onpenens-
erca anemeHtamn R9, C1, R10, R11.
Perynuposathb pasmep nsobpaxeHus s
HEKOTOpPbIX Npefenax MoxHo noacTpo-
e4HbIM pesnctopom R10.

Ynpasnstowui curHan ANYT nocry-
naeT ¢ koHTakTa 14 X2 yepes avon VD4
Ha NoACTpoeYHbIN pesnucTop R22, a cero
nBUxKa — Ha Bbioa 9 D2, rae npoucxo-
vt ero npeobpasosaHne TpexpaspsaaHbiv
aHanoro-LmdposbiM npeoBpasoBartenem
B Limcpposoii kopl. [lanee npoucXoauT cym-
MMpPOBaHME NPOrpamMMHbLIM METOAOM faH-
HOro KOfda M Kofa, COOTBETCTBYIOLLEND
HanpsXXEeHWIO HaCcTPOWKN Ha KaHan.

Mpw NEepeKoHEeHN NpPorpaMm, aBTo-
MOUCKE N U3MEHEHNN HaNPRXEHUR Ha-
CTPOWKM NPOUCXOAUT OTKIIOYEHME Lienn
ANYT. HomuHanbHoe HarnpsxeHue
AMYT Ha koHTakTe 14 X2 pasHo 6 B,
npu ycraHoeke pesucropom R22 Hanps-
XEHMA B KOHTponbHoW Todke XN3 (Ha
sbisofie 9 D2) pasHbim 2,5 B. BTy pery-
nMpoBKY HeoBXOANMO NPOU3BECTU, He
ycraHasnusas MCH Ha mecro.

Mpy OTCYTCTBUM BUAEOCUrHaNa ¢ KoH-
takta 7 X11(A1) yepes RC-cpunsrp R62-
C28 HanpsixeHune Wwyma paanokaHana
NocTynaer Ha BXof Cenekropa CUHXpo-
UMMYNbCoB Ha TpaH3aucTope VT14. Yeu-
NEHHOE HanpsXeHune LymMos cHUMaeT-
ca ¢ konnekTtopa VT 14 n nopaercs ye-
pes R67, C24, R68 Ha 6asy VT16, or-
KpbiBas ero. HanpsixeHune Ha konnekro-
pe VT 16 cHuxaetcs Huxe 5 B, yto npu-
BOOUT K 3anmpanuio VT 17 (HanpspkeHne
Ha ero H6ase onpeaenserca nenurenem
R78-R77 v pasHo 8 B). HanpsikeHue ¢
konnektopa VT 17 (paBHOE HyMo) yepes
R43 nocrtynaer Ha BbiBog 29 D2, yro
coorsercrayer orcyrcteuio COC. dto
Heobxoaumo fns Toro, 4ytobbl nNpu as-
TOMOWUCKE KaHarna B peXnume OTCYTCTBUS
CUHXPOHU3aLMN UHAUUMPYEMBIE Ha K-
paHe cMMBOfbI (LWKarna HacTpovikK, Ho-
MEp Mporpammbl, HOMep AuanasoHa) He
Apoxanu.

Ha tpaHaucTope VT 15 cobpaHa cxe-
Ma HelTpanuaalum CTpo4HOro 1 Kaapo-
BOFO CUHXPOUMMYMbCOB, NOCTYNAOLLNX
c konnexTopa VT 14 yepesz R67, C24 Ha
konnekrop VT15. Ha 6a3y VT15 nocry-
nawT KaApoBbIA racawuim UMNynsLe
(KTW) ¢ koHTakTa 2 X2(A1) 1 cTpoyHbIA
umnynbe oBparHoro xoaa (CUOX) ¢ koH-
Takta 13 X2(A1), KOTOpbIE CYMMUPYIOT-
ca paseasblBalowmummn auoaamun VD14,
VD15. B pesynsrarte OTKpbiBaHUS TpaH-
aucropa VT 15 nponcxoaur LWyHTUpoBsa-
HWe curHana, nocrynatoweroc V114, n
TpaHaucTop VT 16 ocraeTcs 3aKkpbiThiM.
Mpu atom VT 17 oTKpbiBaeTcs A0 Hacki-
LL{EHUR, N Ha ero KONmeKkTope ycraHas-
nueaerca HanpsxeHue okono 8,5 B,
KoTtopoe yepes R43 nocrynaer Ha Bbi-
goa 29 D2. 310 u ectb curdHan COC.
Kpome T0ro, HanpsxeHve curiana COC
nenutca R79-R80 u, nocrynas Ha H6asy
VT18, 3akpblBaeT ero, 410 npexpatyaer
BroKMpOBKY UMMYrbCa CUrHana cMHXpo-
HUzaumu.

B pexume “AV” HanpsxeHue 12 B ¢
koHTakTa 8 X11 yepes R85 un VD16 no-
crtynaer Ha 6asy VT15, nognepxusas
€ro OTKpbITLIM [MpK 3TOM, Kak U B Npe-
avigyuiem cnyydae, VT 16 sakpbit, VT 17
OTKpbIT, @ VT 18 — 3akpbIT U 3anpewyaer
BNOKUPOBKY CUHXPOHMN3aLMK.



N.CArngos,
c.Wapa, [Jarecran.

T J1“ HA NbE30®UNBLTPAX

6unbHOCTL. TpaH3UCTOpbl KOMMYTaTO-
pa VT2 u VT3 — S9014, (kutawckue).
WX MOXHO 3aMeHUTL OTEHECTBEHHBLIMU
MM35...MIMN38. KoHgeHcaTopbl — Xe-
nartensHo ¢ ManbiM TKE. A ucnone3o-

Puc. 1

Xouy NpeanoXnTe CXeMy KOMMYTUPY-
€MOFO reHepaTopa NPOMEXYTOHHbIX Ha-
CTOT Ha nbe3oduUnsTpax Ans HacTpon-
kv pagvonpuemHukos (puc.1). Kommy-
Tauusa Heobxogumoii MY ocyuiectenseT-
CS1 TP@H3UCTOPHLIM KfoUoM VT2 unu
VT3, Ha 6a3y KOTOpPOro nogaeTcs nuTa-
Hue nepeknoyarenem SA1. Ha VT1 co-
6paH reHepartop, VT4 — b6ydepHsblit kac-
Kag v yeunutens HanpsbkeHus, VTS5 —
3MUTTEPHbIA NOBTOPUTENb, @ VT6 — am-
NNUTYAHLIA MogynsiTop. Ha Bxog Moay-
naTopa MOXHO NogaBaTk CUMrHanm amn-
nutygon 1...2 B ot no60oro 3B8yKOBOFO
reHepatopa W3MeHsiss ero BenuuunHy,
MOXHO perynupoBath riy6uHy moayns-
uuu.

leHepaTop npakTUHecKy He Hyxaaert-
CA B Hanagke, Hago NMUlb NPaBUIIbHO
NOAKIIOYUTE BbIBOALI Nbe30UNLTPOB
0151 nony4erust 6onee TOMHOW HacTpoi-
kv Ha MY (455 unn 465 k'w).

leHepaTop uMeeT 4OCTATOUHO BbICO-
Kylo cTabunbHOCTL NO nutanuio. MNpwu
V3MEHEHUW HanpsiXKEHWUsI NUTaHUs B au-
ana3soHe 4...12 B yacTtora nameHsieTcs
Ha 10...30 {'y. Ecnu nonyuatotcst 60nb-
Wue OTKIOHeHus, Heobxogumo nogo-
6paTb KoHaeHcaTopul C1, C2. Ha cra-
6UnNbHOCTL CUILHO BNUsIET eMKocTb C2.
YeMm oHa bonbwe, TeM Bblwe cTabunb-
HOCTb, HO MEHbLLIE BLIXOAHOE Hanpsike-
Hue.
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Pwuc. 2

LAetanu. TpaH3ucTopsbl, kpoMe VT2 ¢
VT3 — niobble BbICOKOHACTOTHbLIE. be-
30unbTpbl — Ha 455 1 465 ky. Ha
455 kI'yy 1 ucnonb3oBasn UMNOPTHBLIA (Ku-
Tauckuit) nbe3ocdunsTp, a Ha 465 kiy
— oTevecTBeHHbIn. OTedecTBEHHblE
GUNLTPLI AAKT OYEeHb BLICOKYHK cTa-

Ban C1 rpynnel H70, C2 — M750.

3BYKOBOW reHepaTop AN MOay sy
MY (puc.2) — ¢ dukcupoBaHHoR Yac-
ToTton 2 kl'y. YacTtoTy MOXHO nogcTpa-
uBaTb. [UTaloTCs reHepaTopbl oT cTabu-
IIN3NPOBAHHOTO UCTOHHWKA HaNpPsHKEeH-
em6..9 B.

7

[na namepeHun BXOAHOFO CONpo-
TuBneHus (Rgy) BOMTMETP NOAKNIOMA-
10T K BeINpsiMUTENio Uniu 6atapee. s
NOBbILLEHUS TOUHOCTU U3MEePEHUS Ha-
NPsHKEHNE UCTOYMHUKA NUTaHNUS Xena-
TenbHO BuIBpaTk TakuMm, 4Tobbl cTpen-
Ka OTKMOHWMACh NOMTU Ha BCHKO WKa-
ny. ®ukevpyloT Hanpsixenve (Uy).

Mexay UCTOHHNKOM HanpshkeHus v
BXOAOM BOfbTMETPA BKIHOUAIOT pesun-
CTOp, CONpOTUBIIEHME KOTOPOTO R 13-
BECTHO C AOCTATOYMHOW TOYHOCTHIO.
kl/la-aa nageHus HanpsiKeHUst Ha 9ToM

N3MEPEHMUE Rgx BONBTMETPA

\

pesnucTtope nokasaHue BOSbTMETPa
YMeHbLaeTcs ao 3Haqdenms Us. Bxoa-
HOe CONpOoTUBNeHWe onpegensercs no
dopmyrne

R
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NurtepaTypa

1. O.BepxoBues, K.Jllotos. Mpakty-
Jeckue CoBeTbl MacTepy-nwobutento.
— J1.: OHeproatomusgar. 1987.




N.TEPEXOB,
r.CoizpaHb, Camapckon obr.

Cxema paiMoKOHCTPYKTOpa “3neKkTpo-
Huka LILL-01” npueegeHa Ha puc.5. Pop-
MUPOBATENb BXOAHBLIX UMNYNbCoB (1)
BbINOSIHEH Ha TpaHaucTopax VT1, VT2
v Ha anemeHTax DD1.1 v DD1.2. Muk-
pocxema DD2 — npepaBaputenbHbii
nenutens (2), koTopeli obecneunBaer
aeneHue BxoAHo vactothi Ha 10 C
aenurens wacToTel Yepe3 YCTPOWCTBO
KoMmmyTaLmm (3) Ha anemenTtax DD1.3,
DD1.4, DD3.1 curHan nocrtynaer Ha
pPEeBEPCUBHBIIN cHETHKK (4) Ha MUKpOCxe-
max DD11...DD15. Ha mukpocxemax
DD4...DD9 suinonHeH kommyTaTop (5),
a gewwmdpatop (6) — Ha mukpocxeme
DD10. TpaHauctopHble Krioum (7) 1 (11)
BLINIONHEHBI COOTBETCTREHHO Ha TPaH3W-
cropax VT3..VT9u VT10..VT14. TeHe-
paTop OnoOPHON YacToTh! (8) NnocTpoeH

OOPABOTKA

"ONEKTPOHWUKW LILLU"

(OkoHuanue, Hauano B N1/03)

Ha Mukpocxeme DD16; yactora reHepa-
TOpa cTabunvanpoBaHa KBapLEBLIM pe-
30HaTtopom ZQ1. KoadpmumeHT aene-
HUs aenutens yacTtoTtbl (9) Ha MUKpO-
cxemax DD17, DD18, DD20 paset 1000,
BbIxoAHas vactora — 100 I'y. ins yse-
nudeHns BpeMeHy cHeTa B Lenb Aenu-
TeNA AONOMHUTENbHO BKIIOHAETCS MUK-
pocxema DD19, npu 3ToM HactoTa Ha
BbIxofie ctaHoBuUTCS paBHou 10 IMy. One-
MeHTsl DD23.2, DD3.2, DD3.3, DD3.4
HOpMUPYIOT UMNYIbCLI € ANMTENbHOC-
Tbl0, PaBHOW CHETHOMY wWHTepBarny.
Casvroeeiv pervctp (10) BEINONHEH Ha
anemeHTax DD21.1, DD21.2, DD22.2,
DD23.1. B kayecTBe L{chpOBOIro uHaun-
karopa (12) ucnonb3yercss NIOMUHEC-
LIeHTHbIU nHavkaTop NB-18.

B cnyvae “crnonb30BaHUA paavoKOHCT-

pyKTOpa B KayecTBe “UndpoBOi LWKanbl”
paavoBelaTenbHOro NpUeMHWKa 3Haqe-
HWe NpOMEXYTOYHOK JacToTbl Gepercs
paBHbLIM CTaHpapTHoMy — 465 kL. Tak
Kak reTepoanH pasvonpueMHuka obbIMHO
paboTaer Ha 4acToTe, KOTOpas BbilLE Ya-
CTOTbl Hecyuien npuHUMaemoit pagwo-
cTaHuyuu, HeobxoanMmo ycTaHoBUTL Habop
nepembluek cornacHo Ta6n.2. Bxop 2
(pyic.4) ocraercs cBoboaHbIM.

MNoaknioyeHne paguoOKOHCTPYKTOpA K
reTepofivHy paavoBeuaTensHOro npu-
€MHKKA MPON3BOAUTCH OTPE3KOM KOaK-
cHanbHOro Kkabens MMHMMansLHoOM Annu-
Hbl.

Tunu4Hoe 3HavYeHue NPOMeXy TOUHOM
4aCTOTHl B CNOPTUBHOW KOPOTKOBONHO-
BOW annapartype ¢ ogHum npeobpaso-
BaHmem 4actoTst paBHo 500 kl'y (“Pa-

Puc. 5
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Tabn. 2
*i. s ctotes
BN EN
DD15 LA A VA
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lpumevarue 0 - coeanHuTb ¢ oBWMM NPoBO-
O0M 2 — COeauHUTL C BXOOOM 2

avo-76", “Pagno-76M2”, “OnekTpoHuka-
KoHTyp-80") lNepemblyku B 3TOM Criyuae
yCTaHaBNMMBaloTCA COrnacHo 1abn.3

B cnopTveHow KB-annapatype ¢ ABOA-
HbiM npeobpaszoBaHueM 4acToTbl U C
UKCMPOBAHHBIM 3HaYEHWEM NPOMEXKY-
TOYHbBIX YACTOT 4N HaYanLHOW yCTaHOB-
kv 6epeTcs 3HaueHve nepBoii NpoMexy-
TOYHO HYacToThl [1Ns NpOMEXyTO4HOM
vacrotsl 5,5 MMy nepembiykn yctaHas-
nvBealoTcs cornacHo Tabn.4

Ta6n. 3
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