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Te4YeCTBEHHbIN  METPOMonNnTeH
3KCANyaTMpyeT MOABMXKHOWM COC-
TaB, BAroHbl KOTOPOro MpoeKTU-
poBanuch elle B 60-x rogax npoLunoro
Beka. Cpok 3kcnnyataumm y MHOTUX 13
HUX [aBHO WCTeK, HO.. Obln npoafieH
akcneptammn. A npobnembl 3kcnnyaTa-
LMK Takoro MOABMXXHOro COCTaBa OCTa-
UCb - HapacTaloLWMN MeXaHN4ecknm
M3HOC N BbICOKOE MOTpebsieHne 3neKkT-
PO3HEPrM Ha TAry. Y noesfa MeTpo Tpu
pexvMa ABWXEHWS: pasroH, Bbiber,
TOPMOXeHMe. SHeprua notpebnsercs
TONBKO B AMHAMUNYECKMX PEXXMMAX U 4TO-
Obl MUHUMW3MPOBATL ee MoTpebreHvie
NpY HEM3MEHHOM MOSTHOM BpeMeHW ABU-
XEHMA MO NIMHUK HeobxoauMo C Boflb-
LLOW TOYHOCTBIO PACCHUTLIBATL AMHAMM-
Yeckme pexxmMbl MPUBOAA M Noe3aa.
DHeprus, notpebnsemMas noesgom
Ha TAry, paBHa CymMMe MoTeHLUManbHOM
3HepPrun, KMHETUYeCKOn 1 3Heprn no-
Tepb, NPUYEM OCHOBHasA COCTaBnAoLLAsA
- KMHeTMyeckasd. Macca naccaxmpos
npw 200 YyenoBekax B BaroHe COCTaB/IfA-
eT 4yTb MeHee 1/3 NONHOW Maccbl Baro-
Ha. KaXyLmmncs o4eBUAHBIM MyTb CHU-
KeHUs MoTpebneHus 3neKTpo3IHeprum
33 CYeT yMeHbLUeHM MacCbl BaroHa He
[aeT xenaemMoro pesynbTata. CHMxXaet-
s ero cLenneHme C pefibCoM 1 Heobxo-
OMMO YMEeHbLIUTb YCKOpeHe pa3roHa 1
3amefneHvie TopMoxeHus. Mpu 3Tom
4TOObI COXPaHWTL BPEMS ABUXEHUS, He-
06x04MMO yBENMYMBaTbL CKOPOCTb pas-
roHa. lNony4aeTcs, Y4TO yMeHbLIas Mac-
Cy, BXOAALLYlO B MEpBOW CTeneHu B
YypaBHeHWe 3Hepruv, cnefyet yBenuyn-
BaTb CKOPOCTb, BXOAALLYIO B KBaJpaTe B
TO Xe ypaBHeHve. OTCiofa cnefyeT, YTo
yMeHbLUeHVe MUKOB CKOPOCTW MpW He-
N3MEHHOM BPEMEHM OBVXEHWS - CTpa-
Ternyeckoe HanpasfieHMe CHUXEeHN:
notpebneHns aHeprin. O ToM, KaK 3TOro
[obUTbCA, Kakme TpeboBaHWs Npeabss-
NIAOTCA K TATOBOMY NPUBOLY, Kakue ero
napameTpbl HEOOXOAMMO 3HaTb, 1 Kak U
C MOMOLLbIO KaKMX TeXHUYECKUX CPeACTB
nx onpeaennTb, NMOMAET peyb Aanee.
Kaxnabi1 BaroH mMeTpononvTeHa
nMeeT 4 fBuratens noCTOSHHOrO Toka

[A€ 30PbITbl pe3epBbl
METPONOAUTEHO

nocnefoBaTeflbHOro Bo30yXaeHns (Ha
KaXx[ylo ocb No ABuratento). Ynpasse-
HVE MPUBOLOM - PeoCTaTHoe, C 0Cnab-
neHveM BO3DYXAEeHMs, CXema BKIToYe-
HWA OBUraTenent - nocnefoBaTenbHoO-
napannensHas. CHa4vana Bce Auratenn
N BCE MYCKOBblE COMPOTUBIEHNS BKIIIO-
YeHbl nocnegosatensHo (cxema MC), 3a-
TeM Mo Mepe PasroHa, Koraa BbiBeeHbl
BCE COMPOTUBIEHMS, OBUraTeny nepek-
NOYA0TCA Ha ABe napasnnenbHbIX rpymn-
Mbl - MocnefoBaTenbHO-NapannensHas
cxema (cxema MM). B kaxaylo rpynny
BKJIOYEHbI MYCKOBbIE COMPOTUBNIEHNS,
KOTOpbIE CTYMeH4aTo BbIBOAATCA. Takas
CXemMa ynpasneHus nNpneogom obecne-
YMBAET €ro BbICOKYIO AMHAMMUKY, Ha rpa-
HM YCTOMYMBOrO CLEMNEHNs Komneca C
PenbCoM, YTO BeAET K CHUXEHUIO CKO-
pPOCTEN pasroHa W, COOTBETCTBEHHO,
YMEHbLLIEHUIO MOTPeBNIeHNs SHEPTUK.
3aKaH4YM1BaeTCs Pas3roH Npmneoaa oclab-
JIeHVeM MarHMUTHOro NnoToka B ABurare-
NAX NyTeM WYHTUPOBaHMSA 0OMOTKM BO3-
OyXOeHUs MHAYKTVMBHbLIM LIYHTOM 1
COMPOTUBIIEHWEM B 4YeTbipe CTYMeHu.
370 U obecneymBaeT 6OMbLLOY OUHAMMN-
YeCKMUIN MOMEHT Ha BbICOKMX CKOPOCTSX.
Hv ooMH BMA, PenbCoBOro TpaHcrnopTa
HEe Pa3roHseTCs C TakMM YCKOpPeHMEM ©
He TOPMO3UTCS C TaKMM 3aMefIeHNeM,

Hacmenxo UK., Hacmenxo K.,

anexmpoodeno "apnuua ", Kuesckuii mempononumen

Kak noesp MeTpo. IDTO AOCTUraetcs
OONbLWNM KONMYECTBOM ABUraTenien u
CIIOXKHOW CXEMOW YMNPaBeHNs M.
CxemMa npuBofa - pPenemHo-KOH-
TaKTOpHas, rpPOMO34Kast, OAHWUX aBTOMa-
TUYeCKMX BblKSlo4aTenen Tonbko 57 LWT.
A elle ABa TUPUCTOPHbIX perynaropa
HampsXXeHWn Ons nuTaHus 0OMOTOK
BO30DY>XAEHNSI B TOPMO3HbIX PexXMMaX,
HEeCKONbKO AeCATKOB KOHTAKTOPOB U1 pe-
ne, OBa ABUratens MOCTOSHHOrO Toka
ONA BPaLLEHWs peocTaTHbIX KOHTposne-
pos (PK), koTopble BecsT no 4eTBepTu
TOHHbI, HECKOMbKO ALMKOB MYyCKOBbIX
PEe31CTOPOB, ABa NHAYKTVBHbIX LWYHTa B
uenm ocnabnendms nons secom no 120 kr
M T.N. VI3 WTaTHBIX CpeacTB nsmMepeHus
nMeeTcs OAWH [aTyMK TOKa, OAWH
BOSIbTMETP 1 MO AAaTHMKY CKOPOCTU B rO-
NOBHbIX BaroHax. ABTOMaTKKa pacnpe-
JeneHa no BcemMy BaroHy. OCHOBHas
4aCTb HAXOAMTCA B MOABArOHHOM MPOCT-
PaHCTBE B ALLMKAX, 3aLUMLLAIOWMX anna-
patypy OT MbiAW W BAarW, 4actb - B
KabuHe MawuHWCTa. PasMmecTuTb Ans
NCCNefOBaHNN AOMNONHUTENIbHbIE CEH-
COpbl, KOHTPOJbHbIEe Kabenu, UCTOYHNKM
NUTaHUA W MHOroe [pyroe BecbMa
npobnemaTnyHo. Mo3TOMy co3faHue
KOMMnekca, MOHTUPYEMOrO U OEeMOH-
TUPYEMOro B BaroHe MEeTPO 3a CPaBHU-

Ra1

picz1 [R30

=™

PK1G
P17
riZl [
Kt
Rrio 122
K13
Pt
1
Ko
— 1
24
.1
s
T
1%

RK20 To1 Pa7

R15
RIG

PK2

BAIOH 502 19 - an (nepexap ¢ IC Ha M) nosuums PK. PacnonoxeHne AaT4MKOB B CUIOBOIA CXEME .

TMKAA ‘ 4/2005



TenbHO KopoTkoe Bpems (2.3 yaca),
CTaHOBUTCS "04EHb MHTEPECHOW" 3a1a4el.

Yem Bonbliie CkopoCTb pa3roHa Ha
neperoxe, Tem Oonblle 3Heprum GbINo
notpebneHo, HO TeM MeHblle, Kak npa-
BWJIO, BPeMS OBV>XXEHWA MO 3TOMY nepe-
roHy. CokpaTVB Bpems [OBMXEHVSA Ha
OLHOM MeperoHe, cregyeT ero Ucnosb-
30BaTh Ha APYrom, 1 He 0bs3aTeNlbHO Ha
cocegHeM. MWHUMM3NPOBATL MNOTPeO-
JIeHWNe 3NeKTPO3HEPrn TArOBbIM 31eKT-
POMNPUBOAOM HEODXOAMMO MyTem onpe-
OeneHus onTUMalbHbIX CKOPOCTen pas-
roHa Mo KaXxaoMy neperoHy Tak, 4Tobbl
CyMMapHoe notpebneHne 3nekTpo3-
Heprum npu MNPOXOXAEHUW  Moe3foM
BCEWN JIUHUM ObINo Obl MUHVMAaNbHBLIM, a
BPeMsl COODLLEHUS MeXay KOHEeYHbIMMU
CTaHUMSAMUM ObIIO PaBHO 3afaHHOMY.
Tak Kak BCe MeperoHbl MeTPOo WUMeIoT
pasHyio ANVHY, pa3Hble NpopUIn 1 pas-
JIMYHYIO 3arpy3ky, TO OJ18 KaXZoro m3
HWX onpepenseTcs CBof CKOPOCTb pas-
roHa ANs pa3HbiXx BpeMeH cyTok. A B
naeane Hy>HO y4uTbIBaTb Aaxe Npuxos
3MeKTpUYeK Ha cTaHuuax "Bok3anbHasa”,
"Bblaybuun” n "CBAToLMHO", KoHel, dyT-
OoNnbHOrO MaTtdya M BpemMs OKOHYaHWs
KOHUepTa BO ABopLe "YKpanHa". MNonbIT-
KW CHU3UTb NoTpebneHne aHeprin, mc-
Nonb3ys YyNpoLLeHHble MaTeMaTYeckme
MOJenu, He y4uUTbIBAlOLWME CIIOXHbIe
dursmyeckme npoLeccsl B 3HepreTuyec-
KVX YCTAaHOBKaX W OMHAMWKU ABUXEHUA
obbekTa, NpuBOAAT K OOpaTHbIM pe-
3ynbTatamM. BMecTo akoHoMUM - nosy4ya-
eM rnepepacxof.

MHOroneTHMM onbIT 3KCMyaTaumm
KreBckoro meTponoauteHa v MHOIOK-
paTHble KOPPEeKTMPOBKM FpacmKoB OBU-
XEHUS MO3BONUAM YUCTO WHTYUTUBHO
NpPUONU3UTECA K ONTUMANbHBIM  PeXN-
MaM ABWXKeHUS. [lanbHelLlee e CHUXe-
HWe noTpebneHus 3NeKTPo3Heprum, a
peyb MAET O HECKOMbKMX MPOLEHTax, HO
ThICAYaX KWIOBaTT-4acax 3MeKTpo3Hep-
MK B CyTKM MO KaXAOW JNMHUK, yXe
HEeBO3MOXHO 6e3 MpuMeHeHnsT MaKcu-
MaNlbHO TO4YHbIX MOAENen TAroBoro
3/1eKTPONPYIBOAA B MEPEXOOHbIX Pexu-
Max. JIMHelHble Moenu npuBofa He
NPUrOAHbI, MOTOMY YTO CKOPOCTb B METPO
n3mMeHseTca ot Hyna fo 80 kM/4, a Ana-
Na30H M3MeHeHWs ToKa 3..4-X KpaTHbIN.

Mpv nocnegoBaTenbHOM BO30OYX-
OEeHUN TATOBbIX BUraTenen y ABuratens
npakTUYeckn HeT MOCTOAHHBIX NapameT-
poB. MarHutHasa uenb ABuratens onas
KaXOoro 3HavyeHus CKOpOCTU W TOKa
OOJKHa MepecyuTbiBaTbCA C y4eToM
KPVMBOW HaMarHW4YMBaHWS, UCMONb3ys
nTepaLVIOHHbIE MeTOAbl. TONbKO 3TO Aa-
eT  MakCUMManbHO TOYHble pacyeTbl
3NeKTPOMArHUTHbIX U 3NeKTPOMeXaHu-
YecKMX nepexofHbIX MpoLeccoB B TArO-

BOM MPWBOAE, a eLlle K HAM Heobxoam-
MO [0DaBUTb TaKoM Xe TOYHOCTU pacye-
Tbl AMHAMWKM NOE3[a Ha KaXA0M MeTpe
NyTV 1N MakCMMasbHO TO4HOEe 3afaHue
NCXOOHBIX OAHHDBIX.

KomnbloTep no3BosndeT BbIMOM-
HWUTb PacyeTbl CIIOXHOW MaTeMaTuyec-
KOM MOOenn C O4YeHb BbICOKOW TOY-
HOCTbl0. HO Takas, MOXHO CKa3aTb mae-
anbHas, TOYHOCTb PACHETOB Ha NPakTMKe
HepeanunsyemMa. W BOT noyemy. Mpunmep:
nocne MONoXUTeNbHbIX pe3ynbTaToB
pacyeToB, AAIOLLMX SKOHOMMIO 31EKTPO-
3Heprnn nopsgka 10 Teic. KBT/4ac B cyT-
kv no "CBsTowWwMHCKO-bpoBapckon”
NINHWK, Yepe3 OBa rofa 3Kcnayartaumm
0Ka3aflocb, 4TO  yAeNbHble NokasaTtenu
pacxofa 3neKTPO3Heprum - KunoBaTT-
Yacbl [eNeHHble Ha TOHHY MaccaXupo-
KUIOMeTpoB..Bo3pocn Ha 0,2 %.
CpaBHUAM CTATUCTUKY OBYX JIeT 3KOHO-
MWW U NpUWNKM B y>XKac. bbino o4veHb
TPYAHO [0Ka3aTb, Y4TO eC/i XOTb OfHa
BeNM4MHa, BBOAMMARA KakK WMCXOAHOeE
[laHHOe, MMeEeT MOrpeLlHOCTb 6osbLyio
nnu pasHyto 0,2%, To pe3ynbTaT He Oy-
0eT UMeTb norpelwHocTb MeHee 0,2%.
MpoMmbILLNEHHbIe TPaHCHOpPMaTopbl TO-
Ka MMeloT norpeLuHocTs 5%, TpaHcghop-
MaTopbl HaNPAXeHNs UMeIoT TaKylo Xe,
CHETYUMKW 3NEeKTPO3Heprnun - Bonblue
0.2, TOYHOCTb onpefeneHus 4Yucna ne-
peBe3eHHbIX MaccaxmpoB, a TeM Oonee
Mx Macca - 0e3 KoMMeHTapwues. [ns
MeTtpononuteHa 0,2% 31eKTposHeprim
TOXE AEHbMM, 33 HUX TOXE HY>XHO 00-
POTbCSA, HO HYXHO W peanuu NOHNMaTb.
T.e. BO MHOIMX TEXHNYECKMX NPUIoXKe-
HUSAX TOYHOCTb Peanmn3aLmmn camblxX JOC-
TOBEPHbIX PacHeToOB CUIIbHO 3aBUCUT OT
METPONOrMM, Koraa WCXOAHble AaHHble
onpenensaTca  3KCNepUMEeHTaNbHbIM
nytemM. OcobeHHO s AaHHbIX, He nof-
nexaLmx NpsaMoMy M3MepeHuio. VHTe-
pecyiole nepexofHble MnpoLueccsl Ha
TpaHCnopTe ANATCA AeCATKM cekyHA. B
3M0Xy, KOrda nepexofHble npoLecchl B
TPaHCMOPTHBIX 3NeKTPOMEXaHNYeCKNX
cMcTeMax 3anmcbiBanncb  Ha Lnendo-
Bble ocumnnorpa-
dbl, @ 3T0 MeTpbI
nneHkn nnn oy-
Maru, roBopuTb O
TOYHOCTM 0bOpa-
OOTKM ocumMnor-
pPaMM He MpMXo-
OMNochb, Aa ele
korga TpeboBa-
noCb  MONyYUTb
BENWYYHbI, Onpe-
JensemMble U3 oc-
LMAnorpamMmebl
nyTemM [BOWHOrO
rpamyeckoro

TPAHCNOPT

BaHWs. Mo3onn Ha rnasax HatMpanu, a
TOYHOCTb MX 0BPaboTKM MpX MOMOLLM
JINHEMKM U YepPTeXHOro U3MepuTtens -
nnoc/MuHyc canor. Mpunberanu K Tako-
My MpueMy, YTO OJHY OCUMNIorpaMMmy
obpabaTbiBany TpU 4esloBeka He3aBU-
cMo apyr ot gpyra. Ocobble npobne-
Mbl ObINKN C onpefieneHnemM BpeMeHHbIX
WNHTEPBaNOB AN BbIYUCIEHUS MPOU3-
BoAHbIX. Lindposas 3anncb pesynbTa-
TOB 3KCMepMMeHTa A1 SNeKTPOMEXaHN -
KW, KOrga MHOr1e napamerpbl He MoryT
OblTb  M3MepeHbl  HEMoCpPenCTBEHHO
(k.n.o. ABuratens, ero MexaHudeckas
XapakTepucTnka), a BbIYMCASIOTCA MO
pe3ynbTataM 06paboTKM HECKONbKMUX
KOCBEHHbIX BEIUYMH, KOHEYHO, CyLLeCT-
BEHHO yrpoLlaeT 3Ty 3agady. Ho Heob-
XOOMMO MMETb [0CTaTOuHO Oonblyio
paspsagHoctb AL v 4actoTy onpoca
JaTinkoB, 4Tobbl obecneynTb Tpebye-
MYIO TO4HOCTb KOHEYHOrO pe3ynbTaTa.

B mMomeHT pasroHa noespma metpo, PK,
ynpasnsiowmn nyckoMm nprsofa, npo-
OeraeT 36 no3vumn. [onyctum, 41O Ha
Kaxaon nosvumm PK, B pesynbtaTe 3a-
JaHVf NapaMeTpoB NpMBOAa C HeoCTa-
TOYHOWM TOYHOCTbIO, Mony4eHa olmbka
BO BpeMeHu BenuynHom 0,1 c. Torga, 3a
MOMHBIN LMKST OHOro nycka olmnbka
coctaBuT 3.6 C. Ha gecAtn neperoHax
oLLMBKa Mo BpemMeHu CoCTaBUT yxke 36 C.
STO COBEpLUEHHO HefonycTMMO No Hop-
MaM MeTponofnTeHa. MallmHMCTa Haka-
XKYT KaK 3a 36 C onepexeHunsa rpapuka,
KOTopoe BefeT K OofblIoMy nepexory
3NEKTPO3HEPTN, TaK M 3a 36 C OTCTaBaHMSI.
MopgoOHas ke CUTyaums C TOYHOCTbIO
pacdeTa 3M1eKTPo3Heprn, notpebnse-
MOW NPMBOAOM Ha Kaxkaow nosmumm PK.
HeobxoaMMo o4eHb TOYHO yMeTb pac-
CYNTBIBATL IHEPTUIO 1 BPEMS. DHepruo
TONbKO B pexuMe Mycka, a Bpems BO
BCEX pexmmax, [axe Ha OCTaHOBKaXx.
JInlHee Bpems, OTBeAEHHOE Ha OCTa-
HOBKM, COKpallaeT BpemMs, OTBeAeHHOe
Ha OBVXEHMe. 3HAYUT HYXXHO 3aN0XUTb
OOonbLLUYIO CKOPOCTb, a 3TO - 3Heprus. Ha
TpaHCNOPTe BPeMsl - 3Heprus - LeHbIW.

: Wl
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TPAHCNOPT

Mpwv BbIBOAE CTyNeHen MyCcKoBOro peoc-
TaTa MEHAITCA MapaMeTpbl NprBOAaA,
onpefensiolime ero 3eKTpoOMexaHu-
Yeckme NoCToAHHble BpeMeHU. TOYHOCTb
WX 3adaHna [OMXKHa ObiTb BbILe, YeMm
>Kenaembl MPOLEHT 3KOHOMUMK 3MeKT-
pO3Hepruu, xoTs Obl Ha Nopsgok. A ans
3TOro HeobxodvMa annapatypa, KoTo-
pas MO3BOMUT U3 3KCNEPUMEHTA C BbICO-
KOW TOYHOCTbIO ONpefennTb psg napa-
METPOB MPWMBOAA B KayecTBe UCXOLHbIX
OaHHbIX ANS AanbHeWLX onTMMM3aum-
OHHbIX pPac4eToB.

Ewe no cozpaHus MobunbHOM na-
OopaTtopun ObiNM paspaboTaHbl MeTo-
OVKW, anropuTMbl, a MO HUM W NPOrpam-
Mbl MOLEIMPOBaHUA TATOBOIO NPUBOAA,
OMHaMVKM noe3fa, NporpaMmbl COCTaB-
neHus 6a3 AaHHbIX U MPOrpaMMbl pacye-
TOB rpamKOB [ABVXXEHMA NOe340B, On-
TUManbHbIX MO MUHUMYMY NOTpebneHns
3NeKTPO3Heprnmn Ang Bcex nnHUM Ku-
€BCKOro MeTpononuTeHa. 3afaB UCxon-
Hble faHHble, MPY COCTaBNEHMNI KOTOPbIX
nepBOHAaYanbHO UCNOJb30Banach TOMb-
KO KOHCTpyKTOpCKas AOKyMeHTauma Ha
BaroH MeTPO, ero TAroBblA MPUBOA U
npoeKTHaa OOKYMeHTauMsa Ha npodunb
Tpacchl, Gbin nonydeH obHagexmBalo-
WM pe3ynbTaT. DKOHOMUS 3MeKTPO3-
Hepruu coctasuna nopagka 5% no
"CBATOWMHO-bpoBapckon” NMHUM 1 Ha
ypOBHe 6-7 % Ha "KypeHeBcko - Kpac-
HoapmMenckon" nuHUK. MNepBoHaYanbHoO
3arpyska noesfa onpegenanacb Ha rna-
30K. [locne BHeCeHWS B MCXOAHbIE OaH-
Hble pe3ynbTaToB TaJlOHHOro obcneno-
BaHWA pacnpefeneHns naccaxkmnpos no
neperoHam Mo 4acam B TEHEHWE CYTOK U
no 4YeTBepTM 4aca B 4acbl MUK, NpoBse-
neHHoro B 1997 r, ObINo 4OMNOMHUTENBHO
nosny4eHo nopsagka 4..6 % 3K0HOMUMU Mo
pa3HbIM JIMHMSM. DTO Obln HarnsgHbINA
nprmep 3deKTVBHOCTU YTOYHEHUS UC-
XOAHbIX OAHHbIX.

CHUXeHWe MNMKoB CKOPOCTU MOB-
JIEKNO U CHUXKEHVE MEXaHN4ecKoro 13-
HOCa MOABMXHOrO cocTaBa. Bce npa-
BUIBHO - HO He 334yMbIBaNnCh, He XAa-
N1, 3a 3TO Bpofde M He Boponuch. A,
LEeNCTBUTENBHO, YeM MeHbLLie CKOPOCTb,
TeM MeHblle SHepPr1s B3anMOLENCTBUA
BaroHa u nytun. VX B3avmogencrsume
BKJlO4AET B cebs 1 yaapbl. MeHblue cko-
POCTb - MeHblle Cuna yaapa - MeHblue
paspyLleHme coctaBa 1 NyTW. DTO Nopa-
[OBasio CHa4ana MexXaHWKoB, a YyX
noToM, ybeaMBLUMCH, 4TO 3TO He Chy-
YaMHOCTb, MOPaLOBaNNCh U Mbl.

Hy a roe 6paTb cnepyloume npo-
LeHTbl 3KOHOMUI? BO3MOXXHbI TP Har-
paBneHus. NepBoe - Ao OECKOHEYHOCTH
YTOYHATb UCXOLHblE OaHHbIE U pacyeT-
Hyl0 Mopenb, HO nofobue HacbILeHNs
HaCTynWT o4eHb ObICTPO. BTopoe - CHU-

3UTb NOTPEONEHNE SHEPTUM Ha KaXK[OM,
roe BO3MOXHO, MEeperoHe, HawWtn No-
KanbHble >SKCTPEMYMbl - BapuaHThl,
obecneumBalouiie  MUHUMYM SHEPrin
MO KOHKPETHOMY MeperoHy 3a 3afaHHoe
BpeMs ABVXXeHWs, ANS KaXaoro nepero-
Ha onpeaennTb AONyCTUMOEe MHOXECTBO
BpPEMEH, ANS KaXA0ro BPEMEHWN HauTu
ONTUManbHbIV BapUaAHT MO MUHUMYMY
3Heprun. ¥ TonbKo noce 3Toro nepexo-
OUM K rnobansbHom onTuMmM3aumn. B ka-
4YecTBe MCXOAHbIX AAaHHbIX - OMNTUMAalb-
Hble BapWaHTbl, a He BapWaHTbl BoobLLle,
Kak Oblno mepBoHavanbHO. Tak 4To Xe
3TO 3a BapWaHTbl U Kak 1x nckate? OTBeT
[0aeT Teopus ONTUMANbHOrO ynpaBeHus:
MUHUMYM 3Heprum obecnedmBaeTcs npm
MOCTOSHHOW CKOPOCTW ABUXKEHUS.
OpfHako TATrOBbIM 3MEKTPONPUBOL,
BAroHOB METPO He MO3BONAET OCyLlec-
TBNATb OBUXEHMe noesfa C 3aJaHHon
MOCTOSIHHOW CKopoCTbto. bonee Toro,
CXema npviBofa He Mo3BOJifeT ocyLiec-
TBASATb W OUCKPETHOE MPUONMXKEHNEe K
OBVXKEHMIO C MOCTOAHHOW CKOPOCTbIO.
[ns nouckpetHoro NpubnnxeHns Heob-
XOAMMbI MHOTOKPATHble MOAKITIOYEHUA U
OTK/IOYeHMA TArosoro npweoga. OnbIT
3KCNyaTaumy nokasasn, 41o LOBOSbHO
4acTo, NPV MOBTOPHbIX MOAKTIOHEHNAX
nom, TAry, nmpu ckopoctax Oonbwmx 50
KM /4, MPOUCXOAmno cpabaTbiBaHMe 3a-
LLNTbI Ha TATOBOW MOACTAHLIUW U CHATME
Hanps>XeHua C [OaHHOro neperoHa.
BbICTPO BOCCTAHOBUTL NUTaHWE He yaa-
erca, CJlefytoT OTMeHbl NMoe3foBs, a 370
yxe YI1, KoTopoe He oMnpaBAObIBAETCA
HMKAKOW 3KOHOMMen. Ho Bedb Mno Teo-
pUK [ONXKHO OblTb HAOOOPOT - YeM Bbl-
e CKOpOCTb BpalleHus OBuratenen,
TeM MeHbLLUWIN TOK NoTpebnseTcs 13 cetn
npu nx nofdknoyeHun. Benb PK npobe-
raet Bce 36 Mo3vuMm, a BCe CTyneHu
MYCKOBbIX COMPOTUBIIEHUA BBOASATCSA U
BbIBOAATCA B TOW e nocnenoBaTeb-
HocTw. MpaBa, y>Ke He B (OYHKLMK TOKa,
a B PyHKUMYM BpemMeHW. [TpeaBapuTensHO
NPeAnonoXnau, 4To neperpyska TAroBom
NOACTaHUMU NPOUCXOAUT NPU Mepeko-
YeHUK CXeMbI C MOCea0BaTeNbHOIo Coe-
OVIHEeHUA BCeX OBUratenemn, Ha nocneno-
BaTe/IbHO-MapannenbHoe CoefMHeHe.
MNepekoveHe NPOUCXOAMT MO CXeme
MOCTa. [Buratenu v 1x nyckoBble COmM-
POTUBMIEHWS, NPeAHa3HAaYeHHble Ans na-
pannenbHbIX rpynn, obpa3syloT nneyn
MOCTa, @ B HEM pPa3MbIKaeTcs AnaroHarb,
No KOTOpOW BCe ABMraTenu Obinu coeam-
HeHbl [0 3TOro nocnefosarenibHo. Mpes-
nonaranocb, YTO NPV ypaBHOBELLEHHOM
cxeme MOCTa TOK B AvaroHanu B MOMEHT
pa3MblKaHWs OyneT He3Ha4yUTeNnbHbIM.
30ecb MOXHO 3aMeTUTb cCriefyiollee
pacxoxneHve Mexmay TeopeTnvecknmm
NpeanockiKamy 1 NPakTUKOW:

® HUKOT[a Ha NpakTvke He yaactcs
B 3N1EKTPOMEXAHNYECKON CUCTEME C Ye-
TbIpbMS$, AaXe OAHOTUMHbBIMMK, ABUraTe-
NAMU U NEePEMEHHON Harpy3kom ypas-
HOBECUTb MJIeYM MOCTa, YTODbI TOK B AM-
aroHanu 611 6AM30K K HyJ0, Aaxe As
OHOr0 3Ha4YeHWsi CKOPOCTX BpPaLLeHus
OBuratenen. A Ans pasnnyHbIX CKOPOC-
Ter, npu MUKCUPOBAHHBIX 3HAYEHUSAX
MYyCKOBbIX COMPOTUBMEHUM B APYrux
nneyvax MocCTa - 3To NPOCTo 13 obnactm
daHTacTnKK. naroHanb MocTta 0bbl4HO
NCMOJb3yeTcs Kak 0CobOo YyBCTBUTESb-
Has BETBb B 0COHO TOYHbIX M3MepUTenb-
HbIX Cxemax. A 3[4eCb OHa MUCNOoJb3yeTcs
ans 6ecTokoBOro nepeknioyYeHs Mol -
HOW C1NOBOW Lenu;

m nocfle psaga MOAEpPHM3aUMM cxe-
Mbl MPVBOAA 3aBOAOM V3rOTOBUTENEM,
B HUXXHEeN napannenbHon BETBM Mome-
HAMM MecTaMu Buratenn ¢ obMoTkamm
BO30Y>XXIEHWS 1 MYyCKOBble COMPOTUBIIE-
Hus. C 4yem-To TaM Boponncb, a MocT
CTan NpUHUMNUanbHO HeypaBHOBELLEH,
1 AVaroHanb nepef ee pasmMblKaHVeM
CO3[a€eT JIOXHYIO Lienb. DTa Lenb COCTO-
T TONbKO M3 MYCKOBbIX CONMPOTUBNEHUI
napannenbHbiX BETBEW W MNOAKIIOYEHA
Ha Hanps>XeHre KOHTaKTHOW ceTu. Tok B
Her MoxeT gocTturatb 350..450 A B 3a-
BMCMMOCTM OT MPOCAAKM HamnpsXkeHns,
KOTOpas onpenensercd CKOpoCTbio NMOB-
TOPHOrO NOAKIMOYEHVS 1 yOANEHHOCTbIO
OT MecCTa MOAMUTKN KOHTAKTHOMO pefb-
ca. CnacaeT To, 4YTO MNPV YyKa3aHHOW
MOLLIHOCTM NpVBOAA AN11 TAroBOW NOAC-
TaHUMM MYCKOBOW TOK cocTaBa bGosblue
MOSIHOMO TOKa OAHOro BaroHa B JaHHOW
cntyaumm. Mpur HeboNbLLIOW HECUHXPOH-
HOCTW cpabaTbiBaHNA NPUBOAOB Pa3HbIX
BAaroHOB COCTaBa 3allKTa Ha MOACTaH-
UMM MOXKET U He cpaboTaTb, a 3aliMTa Ha
BaroHe - npenoxpaHuTeNb - He cpaba-
TbIBAET 113 33 KPAaTKOBPEMEHHOCTU K.3. U
TeM He MeHee ToK, noTpebnsemMbii Npu-
BOLOM BaroHa, BO3pacTaeT B 3TOT MO-
MEHT pas3a B nontopa. [pn CUHXPOHHOM
cpabaTbiBaHUM MPUBOAOB BCEX Baro-
HOB, 4ero JobuBalOTCA Ans HOpMasb-
HbIX PEXMMOB PaboTbl, MpoK3oMAeT ne-
perpy3ka TaroBow noAcTaHUMn 1 cpabo-
TaeT 3almTa.

ﬂa%( TOKA'B AMAroHanu
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MpeaBapuTeNbHble pacyeTbl, Nof-
HOCTbIO MOAenVpyioLLve paboTy TAroBo-
ro Np1BOAa B peXMe pa3roHa, NoKasa-
NN, YTO TONBbKO WM3MeHeHWe BenuYuH
MYyCKOBbIX COMPOTMBNEHUM Ha 5% oT
pacyeTHbIX 3Ha4YeHWW Npu nepexone
npvisofa co cxembl MC Ha Tl co3gaet B
cxeMe pexuMbl 6nmskme K k.3. OTcioaa
TpeboBaHWe K MOBUNbHOM U3MepUTENb-
HoW NabopaTopum: No pesynbTaTam 3KC-
nepyMeHTa, No 3aMepaM HanpPs>KeHU 1
TOKOB, Heobxoommo "nmommats” 3T 5%
OTKNOHEHMS MYCKOBbIX COMPOTUBIEHNN
OT HOMWHANbHbBIX BEANYMH W 3TO He
LLOMKHa ObITh MOrPELUHOCTb U3MEPEHNI.

[MoBTOpPHOE NOAKOYEHME NPUBO-
[a NPOVCXOAMT NpW CKOPOCTU, OTANY-
HOW OT TOW, NPV KOTOPOW MPONCXOAMUT
nepeksiodenvie ¢ MNC Ha MM npu obbIY-
HoM nycke. CnefoBaTenbHO, B AMaroHa-
SN MOTYT BO3HWUKHYTb TOKW, 3Ha4UTENb-
HO MpeBbILLAIOWMe PacHeTHble, 1 OHU
Pa3pbIBalOTCA KOMMYTaLMOHHOW anna-
paTypon, He PaCCHUTAHHOM Ha 3TN TOKMN.
3aduvkcnpoBaTb  3TW SIBMEHUS HEBO3-
MOXHO HU B fieno 0e3 Harpyskm u cko-
pOCTM, HW B Mpouecce 3KCniyataumm
nnn obkatkm 6e3 ncnonb3oBaHUA pern-
CTpUpyloLLer annapaTypsl. Pazobpatbcs
BO BCEM 3TOM 0e3 MOSHOLEHHbIX 3KCne-
PUMEHTOB C 3aMNCbi0 TOKOB M Hampsixe-
HUI B Pa3HbIX TOYKAX CXeMbl He npeac-
TaBNANOCh BO3MOXHbIM.

Hy>XHO y4ecTb Takxe, 4YTO B Npo-
Lecce MHOroneTHen skcnnyataumm Ba-
FOHOB MeTpO ObINIo MPOBefeHO MHOXe-
CTBO MOAEPHM3AUMM 1 KanuTanbHbIX
PEMOHTOB TeX 31eMEHTOB BaroHa, KoTo-
pble HeMOCPeACTBEHHO BAVSIOT Ha Me-
XaHW4ecKmne 1 aHepretTmyeckre nokasa-
Tenn ero TAroBOro NPMBOAA, 1 B NepBYIO
oyepefb cCamux ABuratenen. T.e. nacno-
pTHble [aHHble NPOCTO ycTapenu. YTo4-
HUTb 3T BENUYMHbI MOXHO TOJbKO Ha
OCHOBaHWM OCLMANOrPaMM MNepexom-
HbIX MPOLLECCOB B TArOBOM MPMBOAE Y
OVHaMVIKM Moe3fa.

PaccymTbiBas nyck noesfna, B nep-
BYIO 0Yepefb HYXXHO y4ecTb U3MeHeHue
HaMpPsXXeHWs1 KOHTaKTHOW CeTn BAOMb
nyTV NO Kax4oMy neperoHy. B otnunyme
oT 0OLlenpoMbILLNEHHbIX MPUBOAOB
TPaHCMOPTHbIN 3neKTponpuBof paboTa-
€T He MpV MOCTOSIHHOM HaMNpPSXXeHUN.
Ero BenM4MHa MeHsieTCs No Mepe yaane-
HMS Noe34a OT TAroBOM NOACTAHLMN U OT
TOYeK MOANUTKW. DTOT NapameTp urpaet
Ba>XKHEWLLYIO POSb U BAVSAET Ha TOYHOCTb
onpefeneHns BpeMeHu, Nyt pasroHa u
MOJSTHOMO BPEMeHU ABWXEHWS Noe3aa no
neperoHy. [la n pacyeT noTtpebneHus
3NEKTPO3IHEPT UM HYXXHO BECTU C yHETOM
peanbHbIX 3HAYEHU HaNPSXKEHWS, a He
no cpefHewn pac4eTHou BenuyunHe 750
B. OcobeHHo Oonbluve Npocagku Mo

Hanps>XeHWIo NPOUCXOOAT NpU OfHOB-
peMeHHOM pa3roHe [ABYX MOe3[0B,
NMUTAIOLLKMXCA OT OOHOW TArOBOW MOAC-
TaHumu. [anee,  MOMy4YUTb CKONbKO-
HUOYAb TOYHYIO pacYeTHylo MOAenb
OBUraTens nocrnefoBaTelbHOroO BO3-
Oy>xaeHWs Ans BCero AmanasoHa M3me-
HEeHUs ero CKOpoCTer U Harpysku 0Oes

JAatuuk CKOpPOCTH

KPWBOW HaMarHW4MBaHNs HEBO3MOXKHO.
[Mo3ToMy HeobXoAMMO MO OCUMANIOr-
paMMam TOKOB sKOpsi K OOMOTKM
BO30OYXOEeHNs ABUraTeNns Ha Kaxmoown
cTyneHu PK yTOYHWTL KPUBYIO HAMarHm-
YMBaHUS TArOBOro ABUratens, 3MekT-
POMarHuUTHble 3f1eKTpOMexXaHnyeckme
MOCTOAIHHbIE BPEMEHW MPUBOAa, a HYepes
HWUX BbIYUCUTD MHAYKTUBHOCTU AKOPS U
0bMOTKM BO3OYXOEHWS. TAroBbIA OBU-
ratens tmna K -108A, ycTaHOBMEHHbIN
Ha BaroHbl TMNa E 1 502, nmeet o4eHb
rnybokne nasbl AKOps, a OCHOBaHWe
3yOLa o4eHb y3Koe - BCero 7 MM U1 npu

pacyeTHbIX MKax Toka Npu nepexone Ha
KaXkayto HOBYIO MYCKOBYIO MO3NLUMIO OC-
HOBaHMe 3ybla CUIbHO HaCbILLAETCS.
IMeeT MeCcTo mepemMeHHOe HacblleH e
apuratens. OObIMHO roBopsT “Koachdu-
LMEHT HaCbILLEHMA", HO Kakow 3TO KO3(-
(ULMEHT, ECIN OH NEPEMEHHbIN. DTO He
MOXET He OTPa3UTbCS Ha TOYHOCTU pac-
4eTOB AMHaMMKK npuBoaa. Heobxoaw-
MO HabpaTb CTaTUCTUKY pa3bpoca napa-
METPOB ABUraTenen 1 cUoBbIX Lenew.

TpebyeTcs onpenenntb TOYHOCTb
MNHOMKATOPa CKOPOCTU, KOTOPbIM PYKO-
BOACTBYETCS MALUMHUCT NpU BeAEHUMU
noesna. CywecTBylOWMA - He oTBeYaeT
coBpeMeHHbIM TpeboBaHWAM MO Tou-
HOCTM, OCODEHHO Ha BbICOKMX CKOPOC-
TAX, HE y4uUTbIBaeT adchekT bykcoBaHMs
Konec, HemsbexHoro npu pasroHe wu
TOPMOXEHUW ABUraTeneM, npu npo-
XOXOEHNN KPUBbLIX BaroHoM. Begb ko-
HEYHbIN UTOI PACcYeTOB - pekoOMeHAALLMM
MO CKOPOCTAM Pa3roHa Ha KaXXAaom ne-
peroHe ONs KaXAOro BPEMeHW CyToK,
CKOPOCTEM  MOBTOPHbIX MOAKOHEHNN.
MnocC - MUHYC ABa KMIOMETPa B Yac 3TO
norpewwHocTb bonbliuas, YeM NMpPoLeHTbI
KOHOMWK, 3a KoTopble uaeT GopbOa.
MoaTomy TpeboBaHWs K yKa3aTesio CKo-
POCTV AOMKHbI ObITb CaMble BbICOKME.
Korpa Ha CMeHy oprmMeponpuatis no
3KOHOMWW 3M1EKTPOIHEPTUM NPULYT TeX-
HUYecKne, TO 3aMeHa yka3saTens ckopoc-
TV JOMKHa ByieT Npor3BOAMTLCS B Nep-
BYIO O4epefb.

[anee o gnHamMmuke noe3na. [oe3n
KreBckoro mMeTpornonuteHa MeeT anam-
Hy 100 M, 1 MOXeT HaXxOAUTbCA OOHOB-
PEMEHHO Ha HECKOMbKMX NPOUax ny-
™ (nogbem, cnyck, Kpueas). Kaxapin
13 HUX XapaKTepmn3yeTcs CBOEN BeNnym-
HOW COMPOTMBIEHUS ABVXEHUIO. Heob-
XOAMMO YTOYHUTb COMPOTUBIEHWE ABU-
>KEHWIO Moe3ia OT 3arpy3ku, NMof TOKOM,
0e3 Toka, B KPMBbIX Pa3HOro paanyca, B
KPWMBbIX TWMNA 3Wr3ar, BAUSHWE MOrof-
HbIX YCNOBMIM Ha OTKPbITbIX y4YacTkax
Tpacchl. 910 Hy>XHO ANs Gonee TO4HOro
onpeneneHus BpemMeHn ABMXEHWS Mo-
e3fa. HeobxoOyMo OLEHWTb BIUAHME
HaNPSXeHNs akKyMynsaTopHbIX Gatapen
Ha cobniofeHne BpeMEHHbIX BbIAEpPXKeK
pene B Cxeme ynpaBneHus NpruBoLoM U
CKOPOCTb BpalleHus ABuraTens npmeo-
na PK, T.e. cobniogeHmne nocnenosa-
TeNbHOCTM CpabaTbiBaHUs NyCKOperynm-
POBOYHOM annapaTtypsbl.

Ha ocHoBe Bcero ckazaHHOro BbiLLe,
cchopmynvpyemM Lenb CO3[aHWUs MoO-
OunbHOM M3MepuTenbHOM nabopatopum:

B MOWCK BO3HMKAIOLWMX Hencnpas-
HOCTEN B CUNOBbIX LIEMSAX 31eKTponpu-
BOJOB MOABUXHOMO COCTABA;

m [leTanbHoe n3yyeHune paboThbl cxe-
Mbl B MepPexXofHbIX pexmnmax, BkIo4as
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onpefeneHne peasnbHbIX BbloepXek
BpemMeHn cpabaTbiBaHWS annapaTtypbl;

m dKCMepuMeHTanbHoe onpegene-
HWe mnapamMeTpoB 3MEKTPONpUBOAa W
COMPOTUBEHNA [OBUXEHUIO noe3na C
LeNblo MOBbILLEHUA TOYHOCT UCXOAHbIX
JaHHbIX U UCMOMb3yeMbIX MaTeMaTmyec-
KX Mogenewn.

M3MepeHns [oMXHbl NPOBOAUTb-
cAd  Ha nobom BaroHe B foboM Aeno.
MWHUMYM BpeMeHW s MOHTaXa Aat-
4YnKoB. MOHTaX OaTYNKOB Ha BaroHe He
[OOJIXeH MoB/ieYb 3a cODOM M3MeHeHue
MapaMeTpoB CXeMbl, HapyLleHue Tpebo-
BaHMI MOXapHOW 1 3nekTpobe3onac-
HOCTW. MUTaHKe JOMKHO OCYLLECTBAATL-
€51 oT 6OPTOBOro akKyMynsaTopa C MUHK-
MaJibHbIM NoTpebneHnem. Annapatypa
JIOfKHa paboTaTb Ha OTKPbITbIX yHacTKax
METPOMonuTeHa 1 B TOHHENE B YCIIOBMSX
NOBbILLIEHHOW BUOPALMM 1 3aMbINEHHOCTL.
Heobxoammo npenycMoTpeTb 3aluTy oT
MOLLHbIX 3NEKTPOMAarHUTHbIX Momex, oOT
KOMMYTALMOHHbIX — NepeHanpsKeHuin
1 6pOCKoB ToKa. LNNTeNbHOCTb PermcT-
paumm o 90 MUHyT, T.e BpeMs MOJIHOro
obopota no nuHUKW. DTO0 0bUIMe
TpeboBaHMs.

A ecnv KOHKpeTHee, To A5 pelue-
HWS MOCTaB/IeHHbIX 3afaY TpebyeTcs 13-
MepSATb MOCTOSIHHBIM TOK C aMMAUTYA0M
0o 600 A B nNATY TOYKax CUNOBOM Cxe-
Mbl, TP HAMPSXKEHNS Ha KaxKoW rpynne
JBUraTenemn, 4To BaxHO A8 TOPMO3HbIX
PEXMMOB, 1N HaNpPsiXKeHWe B AMaroHanu,
CKOPOCTb BpPALLEHNs OCK Kofleca, Npon-
JOEHHbIN NyTb, (UKCMPOBATL MO3ULMU
PeoCTaTHOro KOHTpOsNepa, ynpaBnsio-
ero KOMMyTalMen MyckoBbIX U Top-
MO3HbIX COMNPOTUBAIEHUI ABUraTeneu,
Hanps>XeHne BaroHHOW OaTapeun akky-
MYJIATOPOB B AMana3oHe 63..87 B nocto-
SHHOrO TOKa. W ewe Ons oTpabotku
NpUHLMNa onpeaeneHus ABUXKEeHUs KO-

Uy

Msmepmenbﬂaﬂ CTaHUuua

neca B pexume
t030M UK Bykco-
BaHWS, MONHOro
MAW YaCTUYHOrO,
ObIN yCcTaHoBne-
Hbl [Ba AaTdvka
TIMHEWHBIX YCKO-
peHun. Bcero Tpu-
HaguaTb  gaTyu-
KoB. Bce patymkm
noakno4alTCs 1
3akpennsaTCs
Tak, 4TOObI [HO-
NoONHUTeNbHOE
obopyaoBaHue He
MOrfI0 OoKa3aTbcs
npudmHon YIM Ha

JIMHWK. DTO Hen-
penoxHoe TpeboBaHuve. lNocne Bble3nda
3a BOPOTa AEMno Ha NIMHWIO BO3MOXHA
TONbKO PerucTpaumns MHTepecyioLwmx
napameTpoB, M3MEHUTb 4TO NGO MOX-
HO TONbKO B MPOrpaMMHOM obecrneye-
HUW. Bce maT4ymkm HaxoasaTtcs nmbo nop
BbICOKMM HanpskeHueM, nnbo BHe ca-
JIOHa BaroHa, 3a MCKIIOYEHMEM OaT4u-
KOB JIMHEMHOrO YCKOPEHMS.

Tak, BOCEMb OaTYMKOB CUIOBOM
CXeMbl - OCHOBa V3MepUTENbHOM HacTK
nabopatopuu. Vi3amepeHune NoCcTossHHOMO
TOoKa OONbLWOM BENNYMHBI BO3MOXHO
Tpems cnoco®amu: UCMonb30BaTh CTaH-
JAPTHbIN TOKOBBIN LWYHT, M3MepsTb na-
[OeHVe HanpsXXeHWs Ha 3neMeHTax cxe-
Mbl, 0BTeKaeMbIX 3TUM TOKOM, WAN UC-
NONb30BaTh AaT4MKM TOKa Ha 3nemMeHTax
Xonna. CTaHOapTHbIN WYHT Ha Tok 500 A
- 3TO MefJHOe, HEU30MIMPOBAHHOE M3ae-
nne c rabaputamm 180x35x20 MM 1 Be-
COM OKOMO Kuiorpamma. BHegputb ero
B CYLLEeCTBYIOLWMN MOHTaX C y4eTOM
m3onaumm B 900 B 1 HagexXHoro mexa-
HMYeCKOro KpenneHms JOBOMIbHO CIOX-
HO. Mcnonb3oBaHWe WyHTa noTpebyet
ranbBaHU4eCKOWN pa3Bs3kM
aHaNloroBOro curHana. Takoe
pelueHre ecTb, HO AN NATU Ka-
HaNoB 3TO y>Xe 1 rPOMO3AKO, U
poporo. To Xe camoe MOXHO
CKa3aTb 1 00 M3MepeHun nage-
HUS HanNpsXXeHWs, CKaxem C
KOMMeHCaLUMOHHOM 0OMOTKM
MW OOMNOSIHUTENbHBIX MOSIO-
COB ABuratens. A eciv yyecTb,
YTO MUX KOHLibl HE BbIBEAEHbI, TO
roOBOPUTbL O OLICTPOTE MOAKIO-
YeHWs He npuxogmtcs. A ong
MObBUNbHOM nabopatopun 3TO
He roauTCa eLle 1 NoToMy, YTO
Ha KaXX4OM BaroHe Mx COMpo-
TUBNEHWE Pa3NYHO U MoTpe-
byetca npenBaputenbHoe
TO4HOE M3MepeHMe MX Conpo-
TUBMIEHWNI, 1 OTKPbITbIM OCTaeT-
Cf  BOMPOC TemmnepaTypHbIX

KoahuLmeHToB. Bbibop Obin caenaH B
nonb3y AaT4MKoB Toka HAS-200 pupmbl
LEM. HepocTaTok, ecnm 3To MOXHO CYM-
TaTb HEOOCTATKOM, - AATYUKM aKTVIBHbIE
1 TpebyioT ABYXMONSPHOrO NTaHus. Ho
3aT0 UX rabaputbl Bcero 40x30x30 Mm
npyv cedeHnm okHa 20x10 MM, a cam
npuHUMN npeobpasoBaHus obecneyum-
BaeT rafibBaHN4eckylo pa3Bssky. Aunana-
30H M3MepeHnsa - + 600 A. Oupma ra-
PaHTMPYeT TOYHOCTb U OObBSABMEHHbIE
TemMnepaTypHble 3aBUCUMOCTU. JIMHen-
HOCTb 1 TOYHOCTb AaTyMKa Npu 13mepe-
HWK TOKOB B AmanasoHe = 50 A Obina
npoBepeHa 3KkcnepuMeHTanbHo. Vpge-
anbHaf npsaMas MHUA. ToXe MOXHO
cKa3aTb M O [JaTdyMKax HanpsxeHus
L-100.

C KaHanoM M3MepeHus Hanpsxe-
HUS aKKyMynsTopHoM ©GaTapen npuL-
NOCb HEMHOrO MOBO3UTLCS:  MOTPebo-
Bancs Aenutenb, ONTOU3ONVPYOLWMIA
nuHenHbIn yeunutens HCPL -7840 v aBa
OMNepaLOHHbIX YCUNUTENS.

MnTaHVe OaTYMKOB OPraHM30BaHO
no cxeme "akkyMynatopHas OaTapes Ba-
roHa - NpefoxpaHuTeNb-MuUbTP-orpa-
HU4YUTENbHbIe pPe3nCTopbl” U [anee Ha
Kaxabl KaHan "unbTp-CcTabunmMTpoH-
punbTp-npenoxpanutens-DC/DC npe-
obpa3zoBaTenb C BXOAHbIM HaMnpsKeHW-
em 36.. 72B.  OT BO3MOXHbIX MUKOB
HaTyr npUWAOCb MNOACTPaxoBaThCA
[OBOVHOW PubTpaumven, TaK Kak Haau-
4yme MHOXECTBA MOLLHbIX pefie, KOHTaK-
TOPOB W [OBYX 3NeKTpofBuratenen,
NUTAOLLMXCA OT aKKyMYNsaTOPHbIX OaTa-
pen, MoryT faBatb OofblMe MK Han-
pSXeHUn npu UX KomMmyTauum. Kak
nokasanu nocnefylolmne M3MepeHus
TOKOB B LIEMSAX aBTOMATUYECKOro pery-
NMPOBaHUSA CKOPOCTU 1 B LENsx ynpas-
NEHNS Pe3ePBHbIM MYCKOM, MUTAOLLMX-
CSl OT TOrO Xe BarOHHOro akkyMynsTopa,
3TV NPefOoCTOPOXHOCTM OKa3anncb He
TUWHUMU. VIHTEepecHO OTMeTUTb, HTO
natinky HAS-200 BenunkonenHo peru-

31
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CTPUPYIOT TOKM MeHee OAHOro ammnepa
npW HEM3MEHHOM MPOrPaMMHOM KO3(-
ULMeHTe yCUneHUs 1 BbIOPOCHI ToKa
00 20..25A npu KOMMyTaUmMax B Uccne-
OYeMbIX Lensax. ITO O4eHb BaXXHO Mpu
HaCcTPOMKe MaKCMManbHOM 3alnTbl aB-
TOMAaTUYeCKMX BbIKITIOHaTeNnem.

NTtak 4to ocraetca? CoBCeM YyTb-
4yTb. ALM, komnbloTep TWNa Notebook
M nporpammHoe obecneyerue. [ns
Notebook ontumansHbiM ALLM cnenyet
c4MTaTh MOAynb npeobpaszoBaTens B
dopmate PCMCIA. Ho, K coxaneHwio,
3TO yOOBOJIbCTBME "He MO KapmaHy".
Ycrponctea Ha COM-nopT - He CKopocT-
Hble, a ¢ LPT B Notebook ny4yuwe He cBsi-
3bIBaTbCs - B TakMX KOMMblOTepax Aaxe
VMEHUTbIX MPOW3BOAMUTENEN PEXUMbI
[IBYHarpaB/IeHHOrO CKOPOCTHOrO obme-
Ha OYeHb 4aCTO He MOLAEPXMBAIOTCA.
Xopowwo, 4To ectb USB 1 Mukpocnctema
cbopa AaHHbIX E-440
Npou3BOACTBa

I L-Graph. He ofimagysesn i ogsaro

poc- ¢

® YBVAETb HEeOOCTaTKM B MPUHATBIX
peLLeHnsX No KaHanam fMHenHbIX YCKo-
peHul, HeobXoAMMOCTb pe3epBUpPOBa-
HWS KaHaNoB A1 KOHTAKTOB TMMa "Cyxomn
KOHTaKT", OONbLIOro KoNM4ecTBa pasbe-
MOB B LeNW CUrHana, yaaneHHoCTu
DC/DC npeobpa3oBaTenei OT LaTHMKOB
N U3NULLHEEe YCIIOXKHEHME CXeMbI 3a CHET
NHOWBUAYANbHOM KOMMYTaUMW MUTako-
wero Hanpsxenua kaxgoro DC/DC
npeobpa3zosaTens.
Bnocneactsum MobunbHyio nabo-

paToPMIO MCMONb30BaNK Takxke Ans:

® /3MEpeHus TOKa BKITIOYEHNSI KOH-
OuLMoHepa B KabrHe MalMHNCTa Nnoes-
0a C aCVHXPOHHbIMW TArOBbIMW ABUra-
TenaMmn "Cnaeytuy”;

® MOBEPKM TOKOBOW MalUWHbI, UC-
nonb3yemMou ANs perynvpoBKY TOKOB
cpabaTblBaHUA pefie YyCKOPeHWs 1 Top-
MoxxeHusa PYT;
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e3[, npocToan nUWHMX 20 cekyHA Ha
CTaHUMM "Bok3anbHaa", ABUrasacb B Ham-
PaBNeHNN K LLeHTPY, B Yacbl YTPEHHEero
nuka? loe u ¢ Kakon MHTEHCMBHOCTbHIO
HarHaTb 3TV cekyHObl? Ha cnegytoLlem
neperoHe "Bok3anbHasa-YHuBepcuteT"?
"YHuBepcuteT-TeaTpanbHaga”, "Teart-
panbHas-KpewaTtnk"?  KoHe4Ho, HeT.
DTV NeperoHbl KOPOTKMeE, NMOe3f, Ha HNX
MOZ, 3aBA3KY 3arpy>keH. HaroHATs fiy4Lle
Ha OJIMHHbBIX NeperoHax v Tam, rae nac-
CaXMpoB cTano nomMeHblle. OTBeT Ha Ta-
Kne BOMpocbl Mo nobon CTaHumn, Ha
noboe OTKIIOHEHWEe OT rpacuka, Kop-
peKkTMpOBaHWe KOTOPOro BO3MOXHO,
OOMKHa AaTb CUCTEMa aBTOMAaTUHeCKoro
perynupoBaHua rpaduika. Moea metopa
npocta. Ha Kaxaow CTaHuMu B MOMEHT
OTMpPaBJfieHNA Onpefensercs OTKIoHe-
HWe OT pac4eTHOro rpaduka n gsuxe-
H/Me No NpeacToalleMy MneperoHy
OCYLLEeCTBNACTCA yXe Mo
HOBOMY  OMTUMallbHOMY
rpaduKy Ans ocTaBLlerocs

L-card c TakuM UHTep-
ericom. A elle MUHN-
MallbHO  HeoOxomm-
MbIl COPT K Hewn, a
MMEHHO nporpamMma
perucrpaumm, mnpoc-
MOTpa 1 aHanmsa.

B utore nmeem
Cneumnann3npoBaHHyo
MOBUIIbHYIO M3Mepu-
TenbHYyl0O KOMMbloTe-
pV3MpOBaHHylo nabo-
paTopuvio, BKJIlO4alo-
utyto 6rnok npeobpaso-
BaTenen c ALIM, komn-
NeKT JaTyYnKoB W coe-
OVHUTENbHble Kabenw.

lNepBble Xe Noe3fKM C 3TOM TEXHW-
KOW NO3BONUMN:

m 3aperncTpmpoBaTb  MPOLLEeCCHI,
npoTekawllne B AMAroHanu CUNoBomn
uenu, oIMTeNbHOCTb KOTOPbIX COCTaBNSA-
et 20 - 50 mc;

® /3MepUTb HECUMMETPUYHOCTb TO-
KOB MapanenbHbIX rpynn ABuratenen
npn ocnabneHnn nons Asuratenein Ha
OLHOM V3 BaroHoB;

m 33aMKCMpPOBATb HEPABEHCTBO TO-
KOB B OZHOW W3 rpynn ABuWratenen npu
CMeHe HanpaBneHus ABMXeHWs, obyc-
JIOBJIEHHOE CMeLLeHMeM LEeTOK C reo-
METPUYECKOM HeNTpanu;

® /3MEpPUTb BPEMEHHbIE VHTEPBASbI
npoxoxaenusa PK pasHbIx No3uumm;

®m V3MepuTb BenudmHy 3C asura-
Tenen B TOPMO3HbIX pexXmnMax;

m OLEHUTb KonebaHWs HampskeHus
akKKyMynaTopHow GaTtapen npu KOMMy-
TalUMsX B CXEME YTPaBeHNs NPUBOAOM,
0OCODEHHO MpU BKIOYEHUM OBUraTens
npusopa PK;
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TOPMO)KEH He-OCTaHOBKa-NnyckK

E PerncTpauym nuKoB TOKOB B CUC-
Teme APC ¢ uenbio BbIFBNIEHNA NPUYMH
neperopaHusa npegoxpanuTenen (oka-
3aN0ch - OpakoBaHHas napTus);

E 33aN1CK 1 NodienyoLwero rapmMo-
HMYeCcKoro aHanmsa cmrHanos APC, noc-
TYyMNaloLMX MO PefibCoBbIM LensaM vepes
NPVEMHbIE NTOKOMOTVBHbIE KATYLLKU.

Pe3ynbTaThl 3KCNEPVIMEHTOB, NMPO-
Be[leHHbIX Ha BaroHax tmna 81- 717, Obl-
1 nepefaHbl B UHCTUTYT 3NeKTPOAMHA-
MUK HAH YKpauHbl Ong 1cnonb3oBa-
HUS X B paboTax Mo cozmaHunio nonyn-
POBOAHMKOBOIO TArOBOro NPYBOAA OTe-
4eCTBEHHOro BaroHa MeTtpo. B gekabpe
2005 ropa nnaHMpyeTcs 3afenCTBOBaTb
MOGUNbHYO NabopaTopuio B UCMbITaHM-
AX TAFOBbIX MPUBOLOB NEPBOro OTe4ecT-
BEHHOro noesna MeTpo.

HeT OnHamunyeckmx cuctem 0Oes
OTKJIOHEHWW. Tak 1 B MeTPO. Mbl MOXEM
CKOJMb YrOAHO TOYHO paccyMTaTb ONTU-
MafbHble rpadurkm OBUXeHMa. Ho Kak
NBUratbCs Aanblue, ecnm, CKaxxem, no-
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BpeEMeHW ABUXeHWs oT
Tekyllen CTaHUMM [0 KO-
HeyHow. Ha cnenytoulen
CTaHUMW CHOBa Mepexof
Ha HOBbIV rpaduK, B 3aBU-
CMOCTU OT BPEMEHU, OC-
TaBLIerocs [0 Npuxoda Ha
KOHEYHYIO CTaHUMIO B CO-
OTBETCTBMM C pacnucaHu-
eM. Takas BOT 3aMKHyTas
cucteMa. Hawmnydwasa ee
peanvsaums - pexuMm aB-
ToBemdeHus. PeannsoBaTb
Takylo 3aMKHYTYIO CUCTEMY
aABTOMATUYECKOro perynu-
poBaHMs rpacduka ABuMxXe-
Hns ©e3 3nemMeHTOB Onu-
CaHHOW CUCTEMbI HEBO3MOXHO. TOJIbKO
aKLEHTbl CMeCTATCA C 3/IEMEHTOB CUJIO-
BOV CXEMbl Ha 3f1eMEeHTbl M3MepeHUs
CKOPOCTW, TOYHOCTM OMnpefdeneHus no-
NnoXeHWs noesna Ha nuHMK. Habop
ONTVManbHbIX rPacmMKoB MOMy4eH Ha
CaMOM MepBOM 3Tane. ITo NpUCyLLe LC-
Nosb30BaHHOMY MeToZy OnTUMM3aLMm
- MeToAy AWNCKPETHOro AMHAaMUYeCcKoro
nporpaMmunpoBaHuns. Cnenyet yTO4HUTb
NCXOAHble [aHHble, YCTPaHUTb HedoC-
TaTkM NpuMBOAA, HAWUTW JOKanbHble
IKCTPEMYMBI.

Xyxe ¢ gpyrum. HesauHTtepeco-
BaHHbIX SKOHOMUTb MALLUUHNCTOB MOX-
HO 3aMeHWUTb aBTOMATUKOW, a BOT KaKo-
Ba 3aMHTEPEeCOBAHHOCTb roCnpeanpus-
TMA B 3KOHOMWW 3NEKTPO3Heprum?
CerofiHs CSKOHOMMWM, a 3aBTpa ypexyT
TIMMUTBI, N CHOBa Byaem JOMXKHbI...
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