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YBAXKAEMbBIE YNTATENA!

O6paTnTe BHUMAHWE HA NEPBYIO CTPA-
1 HALly 0BnoXKM 3TOrO HOMEPA XypHana.
I OTHbIHe Bbl HE YBMIONTE HO Hew ﬂ,BOMHOI'O
|HO3BOHMH Kypran npowen nepeperycr-
. PALMIO 1 Tenepb HA3bIBAETCA NPOCTO "Sne-
|KTpMK [NonanucHON MHAeKkC ocTancs Tem
.>Ke Kputku Teneps moryT He Ha3bIBATH
. HOLL XYPHOI NPUIIOKEHKEM K "Pagioama-
| TOpy

i MomeeneHbl pesynbTaTel GHKETH Xyp-
nana "Inextpux” (c.2). Mopanosana Bo3-
pOCLUCs OKTUBHOCTb uuTaTeEnei. bonbluoe
cnacnbo BCem, OTBETMBLUMM HO QHKETY.
Kak 1 npexae, OCHOBHOW HaL unTaTENb
XMBET B CENAX 1 HEBOMbLIMX FOPOLOX M NO-
cenkax. 3aech OTCYTCTBYET COBPEMEHHAS
NUTEPATYPA, HET KOMMLIOTEPOB M MHTep-
HeTa. "DnexkTpuk” NOCTAPAETCA NPeaoCTa-
BMTb BaM CaMyIO PO3HOOBPA3HYIO MHBOP-
maumio. Tuwmte Ham, o yem Bbl Bbl XOTe-
N1 NPOYECTb.

Tenepb nepeiiaem k Gonee obLLIMM BO-
npocam. OnyBankoBaHsl, HOKOHEL, AaHHbIE
O TOMIMBHO-DHEPrETUYECKOM KOMMNEKCE
Ykpamuel 3a 2001 1. Mo cpasHenuio ¢
2000 r. Npon3BOACTBO 3MEKTPO3HEPTUM
soipocno ax Ha 0,8%. Motpebnenme sne-
K
HQ

TpOBHepI’MM MPOMBILLNEHHOCTBIO BBIPOCNO
1,9%. Kak-To He Baxetcs 31a undpa ¢

OBbABNCHHEIM POCTOM NPOM3BOACTBA B Yk-
paure Ha 9%. [na npoussoacTsa npopyk-
UMM BEfb HYXHQ 3neKTposHeprus. [leno s
TOM, 4TO MPOM3BOACTBO NPOAYKLMM OLIEHN-
BOETCS B PMBHAX, MOSTOMY AOCTATOYHO
MPOCTO MOBBICMTb LIEHBI, M CPA3Y NOMyYa-
€TCs POCT MPOW3BOACTBA.

KocseHHbIM CBUAETENLCTBOM TOTO, 4TO
1 HUKAKOTO POCTA MPOM3BOACTBA Y HAC HET,
1 CIYKMT CTQTbS: AﬂMMTpeHKo ("Kiescxin Te-
-nerpodﬂ: 2002. Nel15, c.12). YkasbisaeT-
.cn yto 8 2000 1. ¢ I'IpI/I6bIJ'IbIO OKOHUMIN
1o 65,5% npeanpuaui, a 8 2001 . ux
|6bIJ'IO yxe 56,9%. Mpu pyuHom ynpasne-
. HMW SKOHOMMKOM, NPY CTAPO# HANOTOBO
- 1 6036 HMYErO APYTOro OXMAQTL HE NPHXO-
- autca. OXuaaeTcs B 3TOM rogy Aeduumt ro-
-uosoro 6}O,£I,>KeTO 8 4 mnpa. rpH. MonbiT-
|KO "BBITAHYTL" NEPUUMT YBEAMUEHHEM HO-
i TI0TOB YCYryBUT KPM3HC 3KOHOMMKM. [locmo-
:TpMM 4TO Cymeet caenatb Bepxosras Pa-
i 10 HOBOTO CO3bIBQ.
: Hapeatsca HyXHO TOMKO HO COMMX Ce-
. 1 69. 9 yXe HEOmHOKPATHO 3TO NOYEPKMBAT.
- 1 [03TOMy XEnaio yCrexos HALLMM NPEanpH-
| MMYMBLIM CIBTOPAM W YWTaTENSM!

Tnasubii pegakrTop
"Inekrpuka”’ O.H.Maprana

Cnucok HoBbIX YneHoB Kny6a PA

Konotunosa M. B. Macnmxun B. A,
Hanmsait A. A. Hukndopos 0. A.
largyk M. B. [Mpsiako B. B.
Mpusaueniok O. C. Auis b. 1.
Bonpapetko I. @. Jleimaps A. 1O.
Crankesuny O. Maxuns 1. T1.
basan B. B. Megsigs M. B.
[auenko A. B.

[leTanbHas MHGOPMaLWs 0 PeKNaMHbIX YCNYrax Halero U3AaHUA HaXoAUTCA Ha cnpaBouHoM caitte o CMU YkpauHb! “PexnamHblii komnac” http://www.mass-media.com.ua



PEAAKUNOHHAS CTPAHVLA

AHKeTa “9neKTpuKa”
urorn 2001 r.

D70 yxe BTOPAS QH-

MNpomeccnoHansHan NeaTenbHoCTb

> pasowe-30% 62%)

Mumeuepu npenonaBsatend -
38% (28%)

- WKOMbHUKA. CTYOGHTH - 11% (11%)

keta xypHana “Pagioa- 32%
matop-Inektpuk”. Ha 14%  (16%)

BOMNPOCH QHKETH OTBE- @7%) 23%

nn 132 wutarens (nou- 13% (26%) )
TH BOBOE BOMbLUE, YEM B (17%)

1%
(8%)

npownom rogy). Teneps
MOABUNACH BO3MOXHOCTb
CPUBHMBATL PE3YNLTATSI
LBYX NIET 1 ONPERendts
TEHAEHUMM POA3BUTUSA
XypHOnQ.

Mo Bospacty uuta-
TENnei NpoUsoWU He-

@ Nencronepn -8% (9%)
() YacTHvie npesnpuHumatent - 9% (0%)

Boennocnywauwme - 4% (0%

OTHO

LEeHWe K 3NeKTpUKe

3aHumaiock Npo@eccMoHantHo - 53%

KOTOpbIE W3MEHEHHMA -
yBenuuunacs mons uutatenen bonee
cTapwero sospacta. Ha aarpamme no-
cnefiHne AaHHbIe NOKA3aHb Gonee kpyn-
HoM wpudTom, aanubie 3a 2000 r. -
Menkum WwpudTom u B8 ckobkax. Okasbl-
BOETCH, MOYTM ABE TPETU uMTATENEH
ctapwe 36 ner.

Mo yposHio 06pa30BAHMA NPOU3OLLNO
CMELLLEHNE B CTOPOHY YMTATENEN C BBICLIMM
06pa3oBaHMEM - TENEPb MX NOYTH MONO-
BuHa (43%). Yeenuunnacs Takxe pons uu-
TaTenel co CpenHMM 0BPA30BAHKEM.

Cenbckas MecTHOCTE
33% (Gwno 32.9)

Hefonbwwe ropoaa n
nocesnkn 36% (Goino
34.1%)

MhTepecHo, uto pacnpepenexue yurarte-
Ne No MECTY XUTENbCTBA NOYTU HE U3MEHH-
nocs. Mo-npextemy nopasngiouiee 60mb-
LUMHCTBO HALUMX YATATENEN XMBYT B CENbCKOM
MECTHOCTH W B HEBONbLIMX TOPONAX W MOCEN-
kax. [na Hux xypHan “Inextpuk” - Heobxo-
IMMOCTb, MOCKOSbKY APYTME WUCTOYHUKU MH-
dbopmaumnn (MHTepHET, KHv), KOTOpbIE €CTh
B BOMbLIMX FOPOAAX, OTCYTCTBYIOT.

M3meHeHNI B KOMMYECTBE yuTaTENen, Yu-
TQIOLWMX KOXAbIA ypHan, mano. [o-npesxHe-
MYy XYPHON YUTQIOT HECKOMbKO uYMTATENEMN,
nepeaosas ero U3 pyk B pyku. Mockonbky -
POX XYPHANQ BLIPOC, TO PACLUMPUACS U KPYT
HOLLIMX YMTATENEN.

CmelleHre 101 YuTaTenei No yPOBHIO
06PA30BAHMA NPMBENO U K YBEMYEHHIO 1O-
M npodeccuoHanos. Teneps camyio Gonb-
LUYIO YOCTb YMTATENEN COCTABASIOT MHXKEHE-

Kpynuoe ropona 18%
(6eno 14.5)

flo18 1825 2635 3645 4655 CBblwess
NofuTenbCcKMe KOHCTPYKLMK -46%
O6pazoBaHne
43% 35%
@7%) (58%) PemoHTUpYD - 57%
202
(15%)

NoGmo nodvm
31%

TaTk -

=

Boicwee

Cpenxee CpenHee
cneuyMansHoe

MHTepec K pybpuram

| McTounmky nutanus - 100%

[ Motpetutend Toxa - bl% |

| JnexTpoceapka -

5%

[Cnpmoquun nucT - 80%

|3apan-paspan-56% |

r.Kuee 5% (6uno 5.5)

|Herpu.uuuuuﬂﬂue -57% |

O6nacTHeE UeHTpBl

| JnexrpoagTonaruka - 81%

8% {6wno 13.2) [Ocseuenwe -50%

| AsTo-moT0o -95%

pbl ¥ npenogasateny. [osBUKCS 1 HOBLIE KO-
TETOPHM YATATENEH - YOCTHBIE MPEAMTPUHAMA-
TEMM U BOBHHOCITYXALLME.

B npowsnom rogy He nomsoguamch AaH-
Hble MO OTHOLLEHMIO YUTATENEN K SNEKTPHKE.
Ha npuseneHHoi aMarpamme BMAHO, YTO
GONbLMHCTBO YMTATENEH 3AHUMAETCS pe-
MOHTOM 1 MPOGECCHOHANBHON AEATENBHOC-
TbIO B OBNACTM MEKTPOTEXHUKM.

MHTtepec k pybpukam B LENOM COXPAHMA-
st npexcHm. Kak 1 B npownsiii pas, Hanbo-
Nee MHTEPECHBIMM FBASIOTCS UCTOYHUKM NUTA-
Hus. B ceau ¢ nosenermem npodeccoHans-
Hbix cratedn B.A.KyuepeHko pesko Bbipoc mH-
TEPEeC K anekTpocsapke. Buipoc Takxe uHTe-
pec k asTo-moTo. Heckonsko ynan uxtepec
K BOMPOCOM OCBELLEHMS.

Bnepebie 8 aHkeTe NoOsBUNMCHL BONPOCH O
BNOAEHUM KOMMBIOTEPHBIMU TEXHOMOMHAMM.

[0 AQHHBIM OHKETI KOMMBLIOTEPAMM NOMbL3Y-
torca 16% untateneit (ogmH us wectm), ane-
ktponHoi noytort - 10% uutateneit, a sot
Wutepretom - Bcero 3%. K coxanenuio, 8
3TUX BOMPOCAX Mbl OTCTQNM OT BCETO MMPA.

Haubonee nHTepecHoi nybnukaunen yu-
Tatenu npusHanu umkn crateir H.M.lopeiiko
“3apsaHoe yCTPOMCTBO BEka rpapywero”
(ykasaro 8 20% aHket, npu 3TOM cnegyet
yumnTbisats, uto B8 40% ankeT BoOOLWE He
YKQ3BIBOMMCh HUKOKHME CTOTHH). Ha BTOpOM Me-
cre nybavkaumm B.A Kyyeperko no csapoy-
Hbim TpaHcdopmatopam (14% arket), Ha
Tpetsem mecte - cratba Al 3bi3ioka “TpocTbie
MoLHble cTabunnsaTopsl Hanpsixerus” 8 No?
n 10 (13% arker). Beero B ankeTax otmede-
Ho 36 pabor.

Pe3ynbTaTel QHKETUPOBAHUS PEaKLys No-
CTOSHHO YYMTHIBAET B CBOEH paboTe.

E-mail: electrik@sea.com.ua

http://www.ra-publish.com.ua
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SJIEKTPOAIMAPATYPA

Cxema ynpaBneHus

TBHTaTENeM

H.1.3aeL. benroposckas 06s.. Pocous

B nybnukyembix paHee cxemax ynpasneHus
[IBUTCTENeM NOBOPOTA NOTKOB MHKybaTopa [1,2]
MCMIONb3YIOT OfHOGA3HbIE ABMraTENM 6e3 pesep-
ca. 3TM CXEMbl MPUrOAHbI AN MANEHbKUX UHKY-
6atopos, paccuntanHbix Ha saknaaky 30 - 50
LT. AML,. XOTS, NO MOEMY MHEHMIO, B TOKUX CIly-
4aax nyyle npuUMeHaTb ABUraTenb OT OBTOMO-
BUNbHOTO ABOPHMKA. DTOT ABMraTENb YAObEH
TEM, YTO NPK NOCTOAHHOM BPALLEHW B OJHOM
HANPABNEHUM HO BbIXOAHOM BANY OCYLLECTBNA-
ercs pesepc yepes 90°. KoHuesbie paruku
YCTQHOBIMBAIOT TOK, YTOB CpabaThiBaTs OT
HOXQOTHs Kpaem notka. B panHoi cratbe onu-
CbIBOETCA CXEMQ YNPABEHHs TPEXA3HbIM [BM-
ratenem niobo MOLLHOCTH, BKIIOYEHHBIM B Of-
HOpA3HYIO CeTb. Ee MOXHO npuMeHsTb B MHKY-
6aTopax PEPMEPCKUX XO3AMCTB C 3AKICUIKON AL
ot 500 wr. (MHKy6aTOP M3 XONOAMILHUKA) O
50000 wr. (npoMblLneHHbIE HHKYOATOPSI TUNA
“Yuusepcan”’). Ita cxema pabotaet y meHs
11 net B MHKYBATOPE, M3TOTOBIIEHHOM M3 XONO-
mmnbhuka. Bee 310 Bpems cxema pabotona
6es cboes.

Cxema COCTOMT W3 reHepaTopa W AenuTene
yacrotsl Ha mukpocxemax DD2, DD4, DD5,
GOPM1POBATENS BKIIOYEHNS ABMTOTENEH HA MU-

7Q1
32768 'y

HHKY0aTOpa

kpocxemax DD6.1, DD1.1 - DD1.4, DD3.6,
uHTerpupylowert uenouku R4, C3, kmioveit Ha
Tpansuctopax VT1, VT2, pene K1, K2 u cuno-
Boro bnoka Ha pene K3, K4 (puc.1 un 2). Vn-
[MKOLMS COCTOSIHMS NTOTKOB (BEPX, HM3) OCyLLe-
ctensetcs ceetogmoaamu HLT, HL2.
[eHepaTop 1 AETMTENb YOACTOTH 0 MUHYTHBIX
MMMYIECOB COBPAH MO CTAHAAPTHOM CXeMe Ha
mukpocxeme DD2 K176ME12. Ing nenewvs oo
1 yaca ucnonbayetcs genutens Ha 60 Mukpo-
cxembl DD4 K176WE12. Tpurrepa Ha mukpocxe-
me DD5 K561TM2 ocywiectsnsior peneve ne-
propa 1o 2 u 4 vacos. [Nepekniovatenem SA3
BLIGMPQIOT HEOBXOIMMOE BPEMS, YEPE3 KOTOPOE
ByayT NOBOPAYMBATLCS NOTKHM, OT 4 4 go non-
Hoi octaHoeku. Ha seixogax 1 1 2 Ttpurrepa
DDé.1 BbibpaHHsIf neproa Bpemern npeobpa-
3YETCA B AMTENLHOCTL MMMynbCa. [lepeanme
GPOHTHI STUX MMMYTCOB YEPEe3 CXEMbl COBNMO-
genms DD1.1 - DD1.3 BkmiouatoT geuratens
noBopoTa NOTKOB. [NepenHuit GPOHT uMMyLCa
c suBoga | tpurrepa DD6.1 skniouaet pesepc
geuratens yepes cxemsl coenagenns DD7.4,
DD7.2. Snementel DD1.4, DD3.6 Heobxopnmbl
18 NEPEKIIOYEHNA PEXMMOB PABOTH “pPyyHOM
- OBTOMOTMYECKMA” M YCTAHOBKM NOTKOB B rO-

Bepx ,/'

DD3.5

R733x

pusoHTansHoe nonoxerne “Llentp”. Ona skto-
YEHMA PEBEPCA ABMIATENS POHbLUE, YEM MPO-
W3OMOET BKIIOYEHWE BPALLEHMS ABMrATENS, CITy-
XuT uHTerpupytowas uenodka R4, C3, VDI.
Bpems samepxku BKmOYEHWs [BUrATENs, npw
YKO3QHHbIX HO CXEME HOMMHQMQX, COCTOBASET
okono 10 mc. 310 Bpems MoxXeT konebaTscs
B 30BUCMMOCTM OT MOPOra CPABATLIBAHMA NPH-
MEHEHHOM MUKPOCXEMbI. VIMMysIbChl ynpaBreHms
yepes TpaHauctopHsle kmioun VT1, VT2 sknio-
yatoT pene nycka asuratens K2 u pene pesep-
ca K1.

[Py BKIIOYEHNM HANPSIKEHUS MUTAHMS HO
niobom 3 biBogos 1, 2 purrepa DD6.1 yera-
HOBMTCA BbICOKMH MOTEHUMAN, BOMYCTUM 3TO
BbiBog 1. Ecnm koHueso# sbikmouarens SF3 He
3AMKHYT, TO Ha Bbixoae anemeqta DD 1.3 Byner
BLICOKMIt ypoBEHD, 1 cpaboTaiot pene K1, K2.
Mpu cnepyiowem nepeknioyeHnn Tpurrepa
DD6.1 pene pesepca K1 He sknioyaetcs, Tak
Kak Ha Bxog Mukpocxemsl DD7.4 6ynet noaaH
3anpewaiowmit Hynesoi notexuman. Cnabotoy-
Hole pene K1, K2 skmiouatores kpatkospemen-
HO TOMbKO HQ BPEMS MOBOPOTA NIOTKOB, TAK KAK
Npu CPaBATLIBAHMM KOHLEBLIX BHIKIIOYATENEN
SF2 wnm SF3 Ha soixope mukpocxemsl DD 1.3 ye-
TOHOBUTCA 30NPELLAIOLLMIM HYNEBOW NOTEHLMAN.

Nuaukaupns coctosHms seisopos 1, 2 DD6.1
ocywecrensetca uHseptopamn DD3.4, DD3.5
u ceetomonamn HL1, HL2. Haanuen “Bepx”,
“Hu3” NoKa3bIBAIOT MONOXEHME NEPEAHEro Kpast
NOTKA M SBASKOTCS YCIIOBHBIMM, NOCKOMbKY HQ-
MPOBEHWE BPALLEHUEM ABUTOTENS NETKO U3Me-
HWUTb COOTBETCTBYIOLMM MOAKIIOYEHHEM OBMO-
TOK ABUTQTETS.

Cxema c1noBoro 610oka NoKasaHa Ha puc.2.
MonepemenHoe sknioderue pene K3, K4 ocy-

"y
SF2 ;

BepX
HLl AJI3075 R8 100
ng
DDI1.2
DD4 DDS5.1 DD5.2 DD6.1 6 & |4
nl fer sio|rd2 ol 742l 5], rd2 5 DD1.3
8
10 |g—s : 181 ¢ | |161 5 DDI1 9 & lio
71 | N olf| [ 317 [ 2 ] [
R1 rR fR —1c & |3
2 1
R2
. 1g 29
M | 4q gt
| cron | I [ SF3 RO 100 %
SA3 f -

DDI1, DD7 K561JIA7
DD2, DD4 K176HE12
DD3 K561JTH2

DDS3, DD6 K561TM2

kBbe.7 DD1, DD3,
DD5-DD7
K BbE.8 DD2, DD4

a +
o4 4| cs 9B
2200 MK

0,47 Mx
| | x25B

kBeB.14 DD1, DD3,
DD5-DD7
KEBb.16 DD2, DD4
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JIEKTPOAINAPATYPA

LIECTBASET KOMMYTOLIMIO OBMOTOK BMTQTENS U,
CIIENOBATENBHO, YNIPABIISET HAMPABNEHMEM BPQ-
wenms potopa. Mockoneky pene K1 (B cnyuae
HEeOBX0aMMOCTH) CPOBATHIBAET PAHBLLE, YEM
pene K2, 10 v BnioyeHWe geuratens KOHTOK-
tamn K2.1 npowusoimer nocne BbIGOPG KOH-

taktomu K1.1 cootsetcrayiowero pene K3 mnn
K4. Kronku SA4, SA5, SAé nybnmpyioT KoHTak-
o1 K2.1, K1.1 vt npeaHasHadeHbl ans pydHow yc-
TAHOBKK nonoxerus notkos. Krnonky SA4 ycra-
HaBIMBaIOT Mexay kHomkamn SAS u SA6 ana
ynoBCTBA OAHOBPEMEHHOTO HOXATHUS ABYX KHO-

.02 s

B T

SA6

T

SA4

K4
220B

K].l_l

R

o]

K3.1

P B

M1

s
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nok. XenaTtensHo nog, BepXHe KHOMKOM CaenaTs
Haammes “Bepx”. Mepemelerne noTkoB B pyy-
HOM PEXHAME HEOBXOAUMO MPOBOAUTH MPU Bbi-
KNIOYEHHOM OBTOMOTUYECKOM PEXMME Nepe-
kmovatenem SA2. EMkocTb pasocasuraioliero
koHneHcatopa C6 30BMCHT OT CXeMbl BKIIOYE-
HMS OBMraTENs (3B€3M0, TPEYrObHUK) W ero
mowwrocv [3]. Ing meuraTens, BKIIOYEHHOMO NO
cxeme “3seana”, C=28001/U, una sknioyerma no
cxeme “tpeyronshuk”  C=48001/U, rne
[=P/1,73Uhcos, P - nacnoptHas mowHoCTs
nsuratens, Br; cosd - kospduumeHT molHoc
™; h - KMMQ; U - nanpaxenue cetu, B.

[MeyaTHas NNATA CO CTOPOHBI MPOBOAHUKOB
MOKA3GHA HO PMUC.3, O CO CTOPOHbI YCTAHOB-
ku anemenTos - Ha puc.4. Pene K3, K4 v kon-
nencarop C6 pacnonaraioT B HENOCPEACTBEH-
HOM 6NM30CTH OT BMraTens.

B ycrpoiictee npumeHeHs nepeknioyaTent
SA1, SA2 tuna M2K ¢ HesasucmoN pukcaum-
ei, SA3 - tuna M2-611-2H.

KoHuesble sbiknoyatenn SF1-

SF3 - tuna MIM1105, pene
K1, K2 - tuna P3C49 (nac-

52,5

K1.1(1)

+9B
K1.1(2)

K113

nopt PP4.569.426). Pene K3,
K4 moxHo npumenmTts niobo-
rO TMNA HO NEPEMEHHOEe Ha-
npsixerne 220 B 1 ¢ cootset-
CTBYIOLLMMM TOKOMM KOHTQK-
ToB. TpexdasHbliit Asuratens
M1 ¢ peayktopom moxert
6BbiTb MOGOM € LOCTATOYHON
MOLLHOCTBIO HO BATTY ANS NO-
Bopota notkos. [lna pacueta
BEC OJHOrO KypWHOrO fMua
MPUHAMATL  NPUBAM3UTENHO
pasHbimM 60T, YTUHOTO U MH-
neiku - 80 1, rycuroro - 190
r. [4]. Y mena npumeHeH apu-
ratens tmna PTT-0,08/4,
motuHoctsio 80 Br.
KoHuessie BbikmodaTent
pAcCnonaraioT BOKPYr OCH
BPALLEHMS NIOTKOB MO HEOD-
xoammeimM yrom. Ha ocu 30-
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CTpyKUMio WHKy6aTOpa 13
KOPMyCa GLITOBOTO XONoanb-
HUAKQ M PEKOMEHAAUMM NO WH-
KyBauMK ML, MOXHO NOCMOT-
petb Ha www.radic.new-
mail.ru.

@)

k SA2

og o

x SAl

(o]

xSA2  Jlreparypa

1. [narones O. Inextporras
QBTOMATVKG MQIIOraBaPHTHO-
ro unkybaropa//Pagno. -
1997. - Ne3. - C45.

2. [puropwes A. brok ynpas-
JIBHWS KUHEMATHKON MHKYOQTO-

pa//Pagno. - 1999. - Nel0. -
C33

(o}

x HL1

[o]

x SF2

3. bacraros B.I. 300 npakru-
yeckux cosetos. - M.: Moc-
kosckwi paboums, 1993,

4. bypros (0. u gp. MHkyba-
uma sy, Cnpas. - M.: Arpo-

npomusgar, 1990.

E-mail: electrik@sea.com.ua

http://www.ra-publish.com.ua

AnekmpmkiNG5 /2002



SJIEKTPOAIMAPATYPA

poekTupoBaHue npeobpasopateneii
HaNPSXEHUA U 4acTOTbl CpeAHeil
M 60NbLLOI MOLYHOCTH

A.H. MaHbkoBckm#, [JoHeLkas 0611,

(Mpogonxerme. Hayano cm. B “Snexronxe” 3,4/2002)

TpexdasHbiii MOCTOBOW BbINpAMU-
Tenb

Cxema Tpexpa3HOro MOCTOBOTO YNpaB-
NSEMOTO  BHINPSMMTENS HA TUPHUCTOPAX U
BPEMEHHbIE IMATPAMMBI TOKOB M HOMpSIXe-
i npu O = 0 nokasawsl Ha pue.13. Bew-
M cxemsl 06pasyioT ase rpynnsi: V1, V3,
V5 - xarognyio, V2, V4, Vé - aHoanyto.
Hanpsxerme Ha Harpyske Ut = 0, - 0,
rae §,, - NOTEHLMaN KATOAOB BEHTMNEN Ka-
TOAHOW rpynnbl, a O,
BEHTUNEN QHOLHOMW Tpynnbl.

MpeanonoXum, 4To 8 LAHHbIA MOMEHT
1ok nposogst BeHtuin V1 u V2. Yepes ux
MPSIMbIE COMPOTUBNEHUS HATPY3KA NOAKIIO-
YOETCH HO JIMHERHOE HAMPAXEHME, HONPH-
mep, npu padote V1 u V2 - Ha Hanpsxe-
e U . = egp + ey [ocne npekpate-
Hus pabotsl V1 u otnpanms V3 k Harpys-
Ke MPUNOXEHO NHeitHoe Hanpsxerne Uy

M 7.4. Takim 06Pa3OM, BLIXOZHOE HaMpsiXe-

- NOTEHUMAN aHOJ0B

HME MMEET OMNIATYAY, POABHYIO OMNINTYAE
NIMHEMHOTO HAMPSXXEHMS! HO BTOPUYHOM 0b-
moTke TpaHcdopmaTopa. PacyeTHsie dop-
Mynbl NpuBeaeHs 8 Ta6m.4.

Ha pme. 13,6 noctpoeHa kpusas BbIxof-
Horo Hanpsxenns Uy. Tlepron nosTope-

Hust Hanpsxerns Uy npu BLIGPAHHOM Ha

puc.13,6 Hauane KOOPAMHAT 3AKITIOHEH MEX-
oy -T/6 1 T/6. Ha Toit xe BpemeHHoM an-
arpamme nokasaH Tok |(f).

[Mpu noaaye MMNYNLCOB YNPABNEHUS HA
TUPUCTOPBI BEINPSMUTENS C 30AEPXKKOM OT-
HOCUTENBHO MOMEHTOB ECTECTBEHHOTO OTMK-
POHMS HO Yron yNpaBsneHus O B PEXUME He-
MPEPBLIBHOTO TOKA KPUMBAS BLIXOAHOTO HAMPS-
KEHWS COCTOMT U3 OTPE3KOB NIMHEAHOO Ha-
MPSXEHUA HO BTOPUYHOM OBMOTKE TPAHC-
dopmatopa. Bpemennsie prarpammel Uy
NPV PA3NUYHBIX YIOX YIPABIEHUS NPUBELE-

Hel Ha puc.14. [pu yrnax ynpaenexus
a<60° oTPULATENbHLIA YHOCTOK B KPUBOJ

Uglt) otcytctayet, u binpamuTens npu mio-

6ot Harpyske paboTaET B pexume Henpe-
peigHoro Toka. [pu a>90° sosmoxHa pa-
6oTa npeobpa3oBaTens B MHBEPTOPHOM
pexume, Ana 3TOTO B LENMb MOCTOAHHOTO
TOKQ BKIOYQIOT MCTOYHMK SHEPIMM, MONAp-
HOCTb KOTOPOIO MPOTMBOMONOXHA BLIXOAHOM
IC seinpammrens Uy,

B peanbHbix TpaHchopmatopax 60mb-
LIOM MOLLHOCTH HEOBXOIMMO YUHTHIBATL MH-
[lyKTMBHOCTH paCCesHua OBMOTOK, M3-3a KO-
TOPBIX TOKM in U iy MMEIOT HE MPAMOYIOfb-

HYIO, KOK YNPOLLEHHO MPEeAnonaranocs pa-
Hee, a TpaneuenaansHyio Gpopmy. Bpemen-
Hble LMArPAMMBI HOMPSXEHUM U TOKOB B
MOCTOBOM BbINPSIMUTENE MPUBEAEHE HA
puc.15.

Ha uHTepsane kommytaumu Y BbIxOAHOE
HANPsXeHe NPeobPa30BATENs YMEHbLLCET-
ca Ha Bennumty U, Cpenree sHaueHme Bbi-

XOAHOTO HANPSXEHMS
Uy = Egpcosa - U, =
= Eqpcosa - 3wl ly4/2m
Kak 6bino yxe ckasaHo paHee, pacyet
MHOYKTUBHOCTU POCCESHUS L, BbI3bIBAET OM-

pefeneHHbie TPYAHOCTM, MO3TOMY MPOLLE
BbIBECTM AOMNONHUTENBHbLIE BbIBOAbl CO BTO-
PUYHON OOMOTKM TPAHCHOPMATOPA.

Ha puc.15 nokasana dopma Toka iy,

noTpebnsemoro BuinpamuTenem u3 ceu. B
3TOW KPUBOM €CTb 1BE BAXKHbIE OCOBEHHO-
ctn. Bo-nepsbix, TOK, notpebnsembiit Bbi-
NpsMMTENEeM M3 CETM, HECUHYCOWAANEH,
3TO XOPQKTEPHO W 1St APYTHX TUMOB BbINPS-

. Eon Con Ue\ Coe MATENEH, KOTOPHIE MOXHO OMPEAENHTL KaK
Loy e AUy l ‘ | HENMHEIAHYIO HOTPY3KY NS NUTAIOWLEH CETH.
A I et T | | ‘ i y//{ Bropas ocobeHHoCTb - Gpasosbilt casur nep-
' 4 ) \ BMYHOTO TOKQ OTHOCMTENBHO HAMPSKEHUS
Yo, <A ég\‘ﬂ és‘rv- 2 | [ /{)\M CeTH, YTO XOPAKTEPHO /15 BCeX ynppoanﬂe—
o— g VLS WLy f Uel MbIX BbIM . O6 6
) . . } 3d pammTenen. € 3T OCOOEHHOCTH
N €28 L‘d ) {r\r - WUIPQIOT BAKHYIO POMb B NPEOBPA30BATENb-
~ Osc 112 2.3 34145 (56 f HOM TEXHMKe.
F e J,)T/g | | CoctaBHble MHOrogasHble CXeMmbl
.4 Ru _ BLINPSMAEHUS
qu ve T va 4! » _ [Mpu NOCTPOEHUM TPexPA3HOTO MOCTO-
BOTO BHINPAMMUTENS HA LLIECTU BEHTUNAX B HO-
Yna rPY3KE MOXHO MONYYUTb HAMBOMbLLMIA TOK
a lg = 3l , BBINpAMIEHHOE HaMpsxXeHue
Ug= 0,96U06p. MW MCNOMB30BAHNM HaW-
m Ta6bnnya 4
u 5
Homep BeipaxeHue Onucanmne - NN O ,ij .
dopmyns AV Zasia N aa
59, pnc.14|Uy = 2,09E, |AMNauTyaa BbIXOAHOrO HANPSXEH!s of=30° /- NN 4 VIV Ed p
60, puc.14|E, = 2,34E, CpenHee 3ravenne sbixopHon DC seinpamutens . '
61, puc. 14|l =1, AMMAUTYAA QHOZHOTO TOKA 0 . TI
62, puc.14|l =1,/3 CpenHee 3HaYeHWe TOKA 3a NEPUOL, d=60 ¢
63, puc. 14U, =1,05 E;  |AMnantyna obpaTHOro HaNpsikeHus Ha ’\ ,\ [\ [\ ‘ FEA:O
TMpUCTOpe d=10° {\ \
64, puc.14(1,=0,816 |, HeicTsylolee 3HaYEHME TOKO BTOPUYHOM \l \j \J \l
0BMOTKM TpaHchopmaTopa
65, puc.14|5=1,05P, PacuetHas mouHocTs TpaHchopmaTopa ¥ =20°
66, puc.15|E =2,43E,cosa |Cpenree sHadenme suixonHoi IMC suinpamutens \ l Eol
67, puc.15 E,= E cosa PerynnpoBouHas xapakTepucTika BoINPAMUTENS B
peX1Me HENPEPLIBHOTO TOKQ m
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6onee MOLLHbIX BEHTUNEN, BbINYCKAEMbIX
MPOMBILLNEHHOCTbIO, MOXHO MOMYYMTL B HA-
rpyake mowHocTs nopsiaka merasatta. Og-
HOKO B 3HEPTETUKE TPEBYIOTCS BHINPAMUTE-
N1 1 30BUCHMBIE UHBEPTOPI, MOLLHOCTb KO-
TOPbIX FOPA3AO BHILLE HA3BOHHOM BEAWUMHBI.
B npeobpasosarensx, paccuMTaHHbX HO
Bonblune ToKkM |y [eamHMLE knoamnep 1 Bbl-

LE), MPUMEHSIOT NAPAIAENbHOE COBAMHEHNE
BEHTWNEN, B NPeobpa3oBaTensx Ha Gonbluve
HANPAXeHms Ud (e,DMHMLI,bI KMNOBONbT M Bbl-

le) - NOCNeA0BATENbHOE COBNMHEHNE BEH-
TUREN.

Ha pue.16 n3obpaxers cxembl napan-
nenbHoro (a) u nocnenosarenbHoro (6) sknio-
YEHMA MOLLHbIX NOYNPOBOAHUKOBBIX BEH-
muned. [Mpu nopannensHom coegmHeHuu
BEHTWNEN N9 BLIPABHMBAHMS TOKOB B CTQ-
TUYECKOM M MHAMMYECKOM PEXHMAX MC-

NOMb3YIOT MHAYKTMBHBIE AENUTENM TOKA, MPK
NOCNENOBATENbHOM COEAMHEHMU BEHTUNEN
N8 BHIPOBHMBAHMA HANPAXEHWN - fenuTe-
M HANPSXEHWH.

St penvrenu cHmxatot KM npeobpa-
30BATENS 301 CYET MOTEPb B OKTUBHBIX drie-
menTax. OHu He 0BECreumBaIOT MOMHOTO Bbl-
POBHWBAHMA HOMPSXXEHMI 1 TOKOB. MO3TOMY
NApPAMETPSI THPHUCTOPOB B Npeobpasosare-
ne BLIBUPAIOT € BOMbLIMM 30MNACOM.

ABoiHOi TpexdasHbii BbINPIMU-
Tesb ¢ YPABHUTENbHbIM PEUKTOPOM

Ha puc.17,a noxkasax asoiHol Tpexdas-
HbIM BBINPSMMTENb C YPOBHUTENbHBIM PEak-
TOPOM, KOTOPbIF COCTOMT W3 IBYX Tpexdpas-
HbIX HYNEBbIX BHINPAMUTENEH, PABGOTAIOLIMX
HO OBLLYIO HArPy3KY.

Mpu paboTe NEPBOTO HYNEBOTO BHINPSIMU-
Tena GOPMUPYETCS BBIXOAHOE HAMPSXEHWE

60°
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Ugy " TOK iy, dOpMa KOTOPBIX NOKA3AHA Ha

BepxHer anarpamme puc.17,6. Ha sro-
POVt CBEPXY AMArpaMMe NokasaHa Gopma
HanpsxeHus Uy 1 TOKa iyy BTOPOTO Hyne-

Boro Buinpsmutens. Popma Hanpaxexus

pr HO peakTope Ly, Hanpsxenns U, u To-

KO HOrPY3KH iy NOKA3AHLI TAM XE.
Yepes Harpysky NpOTEKAET CYMMOPHBIN

TOK
Cpenee HanpsixeHue HA HOrpy3ke
U, =1,17E,. (69)
[MOCTOAHHOTO MOAMATHUYMBAHMS TPAHC-
dopmatopa 8 cxeme HeT. [pu noctpoermu
[MArpaMMbl TOKOB nonaranm, 4to WL, >>R ..

CpenHee BHIXOQHOE HAMPAXEHME Mnpw
0£0 B pexume HENpPepLIBHOTO TOKA
Eq=1,17 Eycosa. (70)

(Mpononxerme cneayer)

VS1 KY202H B1
3C| HIMTHO®Ee 1K o qe
- Ri -
CTPOMUCTBO TN, ot
AOY103B]
~220B
VD1...VD4
B.®.4xoBnes., r.LLlocTra, Cymckas o0, VD5..VDS "
Mpeanaraemoe 3aLmTHOE YCTPOACTBO GBTOMATMYECKM OTKIIOHAET VS2 Kyzoéﬂ R El 150
3MEKTPOABMIATENb MPU NEPEXOAE M3 PEXUMA HArPY3KM B PEXMM XO- A [ﬂ
NOCTOrO X0aa. ITO 0COBEHHO LIENecO0BPA3HO 1S 3NEKTPOHACOCOB, < ™\ 1
eCTIM KONOfEL, MNM CKBAXMHO MMEIOT OrPaHMYEHHBIH 3aMAC BOMKI. /M1 —F

Cxema 30LWMTHOTO YCTPOUCTBA NPUBEAEHA HA PUCYHKe. Pa-
Botaet ycTpoicTeo cregylowmum obpasom. MMpu Haxatim Ha
kHonky SB2 tupucropu VST 1 VS2 sriouaiot anektpogsuratens
M1. Mpu 3Tom Hanpsxerme Ha pesuctope R2 soinpamnsetcs moc-
tom VD5...VD8 v noctynaet Ho TupuctopHyio ontonapy UT, ko-
Topas 6nokupyet knonky SB2. Eciv Harpyska Ha snexTpoasura-
TENEe yMEHbLAETCA (COOTBETCTBEHHO CHUXAETCS NOTpebnaembiit
TOK), HANPAXEHKE HA pesncTope R2 Takxe ymeHbaeTcs 1 cra-

VD1..VD8 [1226b C1 100Mk x 25B

HOBMTCS HEOCTATOYHBIM NS BKIIOYEHUS TUPUCTOPHOM ONTONQ-
pol UT, tupuctops VST v VS2 otkmiouaiot anektpoasurarens.
MoK HANGXMBAHWM YCTPOMCTBA MOXET NOHAA0BUTLCA Noabop
pesuctopa R3.

Tupwcropsl VST u VS2 ycranaenueaioT Ha paguatopax. Pesu-
ctop R2 nposonouHbii.

E-mail: electrik@sea.com.ua http://www.ra-publish.com.ua
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Pa3paboTunkam CBapOUHbIX TOAHCHOPMA-
topos (CT) Heobxommmo 3HAT 0COBEHHOC-
TW NPOLECCOB, MPOTEKAIOWMX B CBAPOYHO
fyre, TaK Kak npsmoe HasHaverne CT - 310
obecnedeHne NOCTOSHHOTO NPOLECCA rope-
Hus ayrn. M ecim CT He B cocTosHum nopa-
BATb B CBAPOYHYIO iyry TOK M HOMPSXEeHWe Ta-
KO (POPMbI M BENMUMHBI, KOTOPbIE OBeCneqaT
MOAKEPXAHME LYrOBOTO PA3PARQ, TO Cylue-
CTBOBOHME TOKOTO MCTOYHMKA CBAPOYHOTO
TOKA M HANPAXEHUA TePAET CMbICH.

Mpn MUTQHUM ByTM NEPEMEHHBIM TOKOM
NONAPHOCTb INEKTPOLOB, A TAKXE U YyCNOBUA
CyLWECTBOBOHMA yrOBOTO PA3PAA NEPUOAN-
YECKM M3MEHAIOTCS. JTO OKA3LIBOET 3HAYM-
TENbHOE BAMAHME HA CTOWKOCTb YU W GyHK-
UMOHMPOBAHUE UCTOYHUKOB NMUTAHNA.

DopMa TOKA M HANPAXEHHA IyTW, KOTOPAS
NMUTAETCA UCTOYHUKOM NEPEMEHHOTO CMHY-
COMAQNBHOTO TOKQ, CYLUECTBEHHO OTMYAIOT-
CA OT NepPBMYHON CrHycomal. [Neproanyeckve
U3MEHEHWS 3HAYEHUH M NONAPHOCTH TOKA B
CBOPOYHOM LENM, KOTOPAS MUTOET CBAPOYHYIO
[y, BbI3bIBAKOT NEPUOAMYECKME YTACAHHS W
3axuranma gyrv. Mpu yactote nuTaiowero To-
ka 8 50 Ty nepepsiBbl B rOpEHUM oyr NOBTO-
pstorcs 100 pas 3a cekyHpy. [Mpotaxen-
HOCTb NEPEpPLIBOB B FTOPEHWM IyrW NPK ApY-
TMX DOBHbIX YCTOBMAX 30BUCUT OT NOAPOMET-
POB CBAPOYHOTO KOHTYPQ: HAMPSXEHUS XO-
nocroro xoga CT, TMna v sennuuHsl conpo-
TUBNEHWS CBAPOYHOM LiEMM.

HeobxommMo nogdepkHyTs, 4TO BO BCeX
CIIy4QsX CYLLECTBYET HEKOTOPbIA MPOMEXYTOK
BPEMEHW, HOA MPOTAXEHWM KOTOPOTO Ayro-
BOM pa3psa otcytcrayer. OaHako, Kak npa-
BMNO, TOK BO BPEMSI NEPEPLIBOB B TOPEHMM fiy-
T UMEET CPABHUTENBHO 6OJ'|bLL|yIO BENMNYMHY,
YTO CBMAETENLCTBYET O CYLLECTBOBAHMM NPO-
MEXyTO4HOM Gopmbl iyrosoro paspsaa. O6
3TOM ybemuTensHO CBUAETENLCTBYET GOPMa
[MHOMMYECKOM XAPAKTEPHCTMKM AyTH, HO KO-
TOPOM YETKO MPOCAEXHBOETCS YUACTOK, CO-
OTBETCTBYIOLLMI HECAMOCTOSTENLHOMY PO3PS-
ny.

MCCﬂeﬂOBOTeJ’IbCKMM NyTEM BbIABNEHbI ABA
OCHOBHbIX MEXQHW3MA BO3BYXAEHUS CBAPOY-
HbIX Ayr: OCTATOYHOW NAG3MOM 1 TOKOM Tep-
MO3IEKTPOHHOM 3mmnceun. B nepsom cryuae
CBOPOYHAS Ayra BO3BYXAAETCS npu HaAnps-
XEeHMU, NOCTATOYHOM [nsg BO3HMKHOBEHUA B
KQTOAHOM OBNACTU MOHHOTO MPEATYTOBOTO TO-
KO MMHWAMQNBHOTO 3HAYEHMS, HEOBXOAMMOTO
oA GOPMUPOBAHMA KATOAHBIX MPOLECCOB.
[na Gonbluei 4aCTM CBAPOYHBIX Ayr MHHM-
manbHbid Tok coctaenset 4-7 A. Tpu 3mom
YEM BbiLLE CTENEHb MOHM3ALMM MIA3MbI, TEM
HUKE HONPAXEHHE, NPU KOTOPOM 3aXMraeT-
cs pyra.

B BTOpOM Cly4aE TOK TEPMOBNEKTPOHHON
SMUCCUU MOLOTPEBAET MEXINEKTPOAHLIA ra3
W CO3AAET MNA3My, HEOOXOAUMYIO NS CO3AA-
HUA MMHUMONBHOTO MEepeaayroBoro Toka. B
Cnyyqae XenesHbiX aneKTponoB AN PA3BMTUA
[yrOBOrO PA3PSAd HEOBXOAMMA MOLLHOCTb
TepmoanexkTporHoro Toka 30 Bt Ha T cm
LJIMHbI BYrOBOrO MPOMEXYTKA.

Takum 06pa3om, NOBTOPHOMY BO3BYXae-

0co0eHHOCTH CBapOYHbIX
AYTOBBIX MPOLECCOB

(Mpogonxerme. Hayano cm. 8 P39-12/01; 1-4/02)

HMIO [IyTW OKO3bIBOET COAEMCTBME CHUXEHME
3dbEKTUBHOTO NOTEHUMANA MOHM3aLMM (nep-
BbIH MEXQHM3M BO3GYXIEHHs), yBenuueHne
TEMNEPATYPbl MNCBAEHUS MNOBILErocs fe-
KTPOAQ (BTOPOM MexaHWam BO3ByxaeHus) u
YBEMMYEHNE HOMPSKEHUS HO ZYrOBOM MPOME-
xyTke. [pn NOHMXEHMM CTENEHM MOHM3ALMH
[yrOBOTO MPOMEXYTKA M YMEHBLUEHWM TEMME-
PATYPbI OKTUBHBIX NATEH NOBTOPHOE BO3OYX-
[ieHVe [y B MOMHOM NONYNepUoae Npouc-
XOOWT MPY MOBLILLEHHOM HAMPAXEHMH, KO-
TOPOE HA3LIBAIOT MMKOM MOBTOPHOTO BO3-
6yxaenus oy, npuuem Us6 > Un. Benepcr-
Bue 6onee MHTEHCHBHOTO OXICKLEHMA OKTMB-
HOTO MATHO HO CBAPMBAEMOM M3AENWH
PO3MEP MMKA MOBTOPHOTO BO3GYXaEHMs GOmb-
e B TeX CIy4aAX, CIM KATORHOE NATHO HO-
XOZUTCA HO M3LENMH.

Ecnv HanpsixeHue MCTOUHMKG MUTAHMS He-
[OCTOTOYHOE, TO B TOPEHMHU LIV MPOUCXOAT
3HQUUTENbHBIE NEPEPbIBLL Bo Bpems 3Tux ne-
PEPBIBOB OXNAXAEHHE M AEMOHU3ALMS AYrO-
BOTO MPOMEXYTKA el 6OonbLIe YCHIMBAIOT-
C, 4TO B CBOIO O4Yepedb MPUMBOAMT K elie
BOnbLEMy YBENMYEHMIO NUKQ MOBTOPHOTO
BO36YxaeHus nyru. HanpsxeHue nosTopHo-
ro BO3GYXAEHMS TAKXE BO3PACTAET C yBENH-
YEHWEM ATMHbI CBAPOYHON BYTW M yMEHbLUE-
HMEM TOKQ Ay

Ha pasmep Hanpsixerus OBTOPHOTO BO3-
ByXAEHNS CBAPOYHOM [yrM 3HQUUTENBHO BIW-
9€T IGGEKTUBHBIA NOTEHLUMAN MOHM3ALMM.
[Mpu HaMMuMM B ByrOBOM MPOMEXYTKE MAPOB
NETKOUOHU3YEMUX INEMEHTOB MUK BOCTANE-
Hus ymenbluaetcs. OTpuuaTensHo 30psxeH-
HbIE MOHbI GTOPA YMEHBLLAIOT CTENEHb MOHM-
30UMM IyrOBOTO MPOMEXYTKA, 4TO MPUBO-
[MT K YBENMYEHMIO NUKQ MOBTOPHOTO BO3BYX-
[EHMS JyTH.

OnbiTbl yBEAUTENBHO CBMAETENLCTBYIOT, YTO
HAMPSXEHME NOBTOPHOTO BO3BYXIEHHS CBA-
POYHOW LYW B TE NOMYNEPHOLL], KOTAA KATOL-
HOE NATHO PACMONOXEHO HA M3AENMM, 4aC-
TO NPeobNanaeT HAL HOPMASTbHbIM HAMPSXE-
HUEM ropeHus ayrv B 2-3 pasbl. A B HEKOTO-
pbix HOMBOMEE TPYAHLIX CYYASX 3TO COOTHO-
wenmne sospactaet oo 4-5 pas (puc. 24).

VWA AW
|

B.A.Kyyeperko. r.Knes

Ha ocHoBe M3NOXEHHOTO MOXHO CAENATb
BbIBOA, 4YTO HAMNPAXEHWE NOBTOPHOIO BO3-
ByX[IeHHs CBAPOYHON [IyrW 30BUCHT OT YCO-
BUA B COMOM paspsge, Tennoduamyeckmx
CBOWCTB, TEOMETPUM NEKTPOAA M NAPAMET-
POB CBAPOYHOTO KOHTYPA. [puBeseHHbIe aB-
NeHnd, CBA3AHHbBIE C MOBTOPHBIM BO36y>K,D,eHM-
€M CBOPOYHOM MyrW MEPEMEHHOTO TOKA, Npu-
BOAAT K TOMY, 4TO €€ CTOMKOCTb HUXE, YeM
Ly NOCTORHHOTO TOKa. [o3aTomy ycnosus yc-
TOMYUBOTO FOPEHMs Ayr NePEMEHHOrO U no-
CTOSHHOTO TOKQ OTNUYAIOTCA OfMH OT APYro-
ro.

B HacTosiee Bpems U3 BCex BUROB fyro-
BOJ CBOPKM NEPEMEHHbIM TOKOM OCYLLECTB-
NAETCA Py4HAa Ayrosas CBAPKA NNABALLNMU-
CSl 3NEKTPOATMM C PYTUIIOBbIM MOKPBITUEM U
CBOPKA MOA GMIOCOM, O TAKXE HEMNABSALLMM-
CS SNEKTPOAOM B MHEPTHOM ra3e (MpermyLLe-
CTBEHHO aMmoMuHms 1 ero cnnasos). Ceapka
NNABALWNMUCA SNEKTPOLOMU B UHEPTHBIX U
AKTMBHBIX TA30X, A TAKXE B CMeCdx ra3os
BbIMOMHAETCA HO NOCTOAHHOM TOKE (MCKJ’I}O‘{OQ
HEKOTOpbIE CIy4aK CBOPKM MOPOLLKOBOW MpO-
BOMNOKOM).

Kak ussectHo, B Hawel cTpaHe ewe B
30-x rogax GbiNa NPOBEAEH CEpUs OMBLITOB
MO CPABHMTENBHOMY OMPEAENEHHIO MPOYHO-
CT CBAPHbIX COS,[IMHeHMﬁ, BbIABNEHMIO ¢)OK-
TOPOB, BAMSIOLMX HO KQYECTBO LUBOB, NO U3-
MEpPEHHUIO POCXOAA NEKTPOIHEPTUN B 30BH-
CMMOCTH OT poaa ToKa. beinu Heonposepsy-
MO [OKO3QHbI CYLLECTBEHHbIE MPEMMYLLECTBA
MEePEMEHHOTO TOKA HOA NOCTOSHHBIM, YTO
ONPERENUNo XAPAKTEPHYIO YEPTY PO3BMTHS
3NEKTPOCBAPOYHOTO MALUMHOCTPOEHUS B
CCCP - tpaHchopmaropoctpoerue. B npea-
BOEHHbIE TOAbl HO [OJMIO CBAPOYHbLIX TPAHC-
dopmaropos 8 CCCP npuxoannocs okono
80% Bcero shinyckaemoro B ctpaqe obopy-
[OBQHMS AN 4yroBOi CBOPKM. B 3TOM OTHO-
LWeHMM HALIA CTPAHA HOMHOTO Omepemnna
30pybexHble CTPaHbI, The LUMPOKOe NpUMe-
HeHWe CBAPKM HO MepeMeHHOM TOKe Haya-
NOCb MWL B FOfibl BTOPOM MMPOBOM BOMHbI.

B nocnesoerHble ropbl LUMPOKOE NpUMeHe-
HME NONYYMNa ABTOMATUYECKS W MOMYaBTO-
MOTMYECKAS CBAPKA MAOBALLMMCS INEKTPO-
[IOM B 30LUMTHBIX ra3ax. M3-3a Hu3koi ycToi-
YMBOCTM FTOPEHMS AYrW €e YAANOCh OCYLLECT-
BMTb TONMbKO HA MNOCTOAHHOM TOKE. 3TO He-
CKOMBKO Cy3uno 0BNACTb MPUMEHEHHS B CBOD-
ke nepemerHoro Toka. OfHAKO B OTAEMbHbIX
oTpACNAX NPOMBILLNEHHOCTH, B CTOOMTENLCT-
BE, HO MOHTOXE OCOBEHHOCTM CBAPHBIX KOH-
CTPYKLMM 1 COOPYKEHMI OFPAHMYMBAIOT BO3-
MOXHOCTb NMPUMEHEHMS MEXAHM3UPOBAHHbIX
METOA0B CBAPKM, M HO AOMIO PYYHOM [yrOBOM
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JIEKTPOAINAPATYPA

CBAPKM MPUXOUTCS OCHOBHOM 06bem pa-
6ot. B 3tom cnydae 80 % u3 Hux sbinonHa-
10T NepemeHHbIM TOKOM. Bonpoc npumenenms
NepeMeHHOro TOKA Anst AyrOBOM CBAPKM aK-
TyarneH 1 B HacToswee Bpems. [pemnmyLiect-
B MEPEMEHHOTO TOKA MOKA3AHbI BO MHOTHX
TPYAOX.

[Mpexae BCero anekTpoayroBas CBAPKA Ha
MEPEMEHHOM TOKE 3HQUUTENBHO IKOHOMUYHEE
C TOYKM 3PEHMA PACXOLA 3NEKTPOSHEPTUM:
KM, cBapouHbix TPAHCHOPMATOPOB BbiLLE,
4EM MCTOYHMKOB MUTAHMS! MOCTOSIHHOTO TOKA.
CHUXQIOTCA TaKKe POCXOmbl HO IKCMAYaTa-
UMIO 1 OBCNYXMBAHME CBAPOYHOTO 06opYao-
BOHMS, TAK KK CBAPOYHbIE TPAHCHOPMATO-
pbl Gonee NpocTsie No yCTpoicTsy, TpebyioT
MUHUMOIBHOTO YXOAO M TEKYLLETO PEMOHTA.
Kpome Toro, CT cywectsenHo geluesne 1 ner-
Ye, YeM UCTOYHUK MUTAHWA NOCTOSHHOTO TO-
ka. 470 KACAETC MPOM3BOAMTENLHOCTH CAMO-
rO NPOLUECca CBAPKM, TO OHO MPAKTAYECKH
OfMHOKOBQ KAK B CNyYde NepemMeHHoro, Tak
W NOCTOHHOTO TOKA.

Ceapka MOCTORHHbIM TOKOM XOPOKTEpH-
3yeTCs TAKMM OTPULATENbHBIM SBAEHUEM, KK
MOrHWUTHOE IyTbe - CIEACTBUE B3AMMORENCT-
BUSI COBCTBEHHOTO MATHWTHOTO MOMS yTW W
nons ceapoyHoro kontypa. Obpasosanme
3TOTO KOHTYPA HEM3BEXHO, TAK KK MpaKTH-
YECKM HEBOSMOXHO PACTONOXMTL TOKONOABOR
W CBOPOYHYIO TOpenky Ha opHoi ocu. og
BIMAHMEM MOTHUTHOTO LyTbsi IyrQl MOXET Me-
PEMELLATBCS, M3MEHSTL CBOIO MTHHY 1 GOp-
My ¥ BecsMa uacto obpsisatecs. Bee 310
HOPYLLIQET CTABGUABHOCTS MPOLECCA CBAPKM.
BenuunHa anexTpomarHuTHOR cunbl, AercTsy-
IOLLEN MPW ITOM HO Jyry, 30BUCHT OT BEMW-
YWHBI TOKQ, KOHCTPYKLMM CBAPMBAEMBIX AETO-
N, NONOXEHHs TOKOMOABOAA OTHOCHTENBHO
MECTA CBAPKM W MPOMOPLMAOHATEHA KBOLPA-
Ty cBapouHoro toka. OTtpuuaTensHoe aeicr-
BME MOTHUTHOTO [yTbst OCOBEHHO BEMMKO MPH
ceapke Ha Gonblmx Tokax (cesiwe 400 A).
MarimutHoe ByThe OrpaHMUMBOET NPUMEHEHHE
BbICOKOMPOU3BOAUTENbHLIX PEXUMOB MPH
CBAPKE HO MOCTOSHHOM Toke. [pumererme
NePEMEHHOr0 TOKA - COMOE NPOCTOe U Ha-
[IeXHOE CPeCTBO 60PbOLI C MATHUTHBIM ay-
TbeM. [1paKTMYECKM MATHWUTHOE AyTbe Mpu
CBOPKE MEPEMEHHbIM TOKOM HE3OMETHO Aa-
xe Ha ouers Honbumx Tokax (1000..2000 A),
YTO NO3BOMSET MPUMEHSTL B CIIYYOE NEPEMEH-
HOTO TOKA 6Gonee NPOU3BOAUTENbHLIE PEXH-
Mbl CBAPKM.

OcobeHHOCTbI0 AyroBOH CBAPKM NaBS-
LMMCS INEKTPOAOM B MHEPTHOM ra3€ Ha ne-
PEMEHHOM TOKE fIBMAETCH TO, YTO MEPEHOC
METONNA MABHLIM 0BPA3OM NPOMCXORUT TOT-
£, KOTAQ 3NEKTPOL MOMOXUTENbHLIA, U TONb-
KO MpW BBICOKMX CBOPOYHBIX TOKOX NEPEHOC
METanNa HOBMOAAETCA W BO BPEMSt OTPHLO-
TENbHON NOYBONHbI TOKA. JTA ACUMMETPHS
MEPEHOCA SNEKTPOAHOTO METANNA CNOCOBCT-
BYET 3HAUMTENBHOMY PACLIMPEHMIO AWMANG-
30HQ PABOYMX CBOPOYHBIX TOKOB, B HEKOTO-
PbIX CIYYQsX yAydLWaeT npoduib Nponnasne-
HUS CBOPHOTO COEOMHEHMS, MO3BOMSET MC-
Monb30BATL BONee NPOU3BOIUTENbHLIE PEXM-
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Mbl CBOPKM.

K HemoctaTkam CBAPKM NEPEMEHHbIM TOKOM
OTHOCHTCA, MPEXAae BCEro, HU3KAS B pALe
Cly4QeB YCTONYMBOCTL FOPEHMs ayru, obyc-
NOBNEHHAS NEPUOAMYECKUMM €€ MOTACAHMS-
mu. Kpome Toro, HabnonaeTca nosbieH-
HOE PO3OPLISTMBAHKE METANNA M HOCHILEHWE
€ro ra3amu.

B cBA3M C UEHHBIMM MPEUMYLLECTBAMM
CBAPKM NEPEMEHHBIM TOKOM MO CPABHEHMIO
C MOCTOSHHbIM, 304QYA NOBLILIEHMS YCTORYM-
BOCTM FOPEHMA [yrW NEPEMEHHOTO TOKQ fB-
NAETCH AKTYAbHOM U BAXHOM.

M3 MHOXECTBO OCOBEHHOCTENM M CBOMCTB
CBAPOYHBIX AT PACCMOTPMM TOSBKO HEKOTO-
pble, MABHbIM 0BPA30M OTHOCALLMECA K CTO-
BUNBHOCTU TOPEHMS YTW W CBI3CHHBIE C Me-
PEHOCOM 3MEKTPOAHOTO METaNNa.

B obuwem suge ycroiumsocTs noboro npo-
UECCA, KK U3BECTHO, OUEHMBAETCA MO M3Me-
HEHMIO SHEPIMK CUCTEMBI TEM, Y4ACTBYIOLLMX
B 3Tom npouecce. Ecim B pyre HeT npupalue-
HUA SHEPIUM, T.€. ECTIU PA3HOCTL MEXY MO~
crynaioweit Snepruedt (Q,) u pacxopyemoit
(Qp) pasta Hynio AQ=Q,-Q;=0, To sce ee
NAPAMETPbl OCTAIOTC HemameHHbIMM. [yra
MOMYYQET SHEPTHIO OT UCTOYHMKA INEKTPHYE-
CKOTO TOKQ, 0BPA3Yst C HUM EAMHYIO CUCTE-
My. Ty HONMYMM B CBAPOYHOM KOHTYpE K-
TMBHIX (Ry) 1 peakTueHbIX (x =0dL,) conpoTws-

NeHui NOTPEBNFEMBIE MU MOLLHOCTH TaKXe
CNeayeT OTHECTM K PACXORYEMbIM:
— - 2 = (4
AQ=Q-Q=U,| R/ =Lildi/dl Ul

a

rae U, - HanpsixeHne Ha KNeMMaX UCTou-
Huka; U, - Hanpsixewve Ha Ayrosom npome-
XyTKE; |JJ - TOK B CBAPOYHOW Lemu; Ly - uH-
[YKTMBHOCTb CBAPOYHOTO KOHTYPQ; W - KPY-
rOBAA 4ACTOTA CETH.

Tak Kak HaC WHTEpecyeT TOMbKO Ciyyaii
csapku nepemenHbim Tokom, U, =U_ sin(at+¢)

M Y4nTbIBAA, YTO OKTMBHOE COMPOTUBNEHUE
CBOquHOﬁ Lenn 3HA4YUTENbHO MEHbLUE MHLYK-
TMBHOTO (R .<<X,), yCrioBMe KBa3MyCTOMMBO-

FO FOPEHMA lyTn MOXHO 30MMCATb CTIEAYIOLLMM
obpasom:

Upsind2Us,

rae U, - GMUTYAHOE 3HaYEHHe CUHyCO-

WOANLHOTO HONPAXEHMA CBOPOYHOTO TPAHC-
dopmartopa; ¢ - yron casura as mexay
HONPAXEHMEM XONOCTOrO XOAA CBAPOYHOTO
Tpaxcopmaropa (U, ) u Tokom ayr |, Us -
HONPAXEHUE MOBTOPHOTO 3QKUTAHMA AYIU.
[p1BeneHHOE YCnoBMe NPEANONaraeT, Yto
1A HENPEPLIBHOTO FOPEHM 4yrW NepemeH-
HOTO TOKQ MPU KOKAOM NEPEXOfE CBAPOYHO-
O TOKQ YEPEe3 Hymb HA MEX3NEKTPOAHOM
NPOMEXYTKE AOIHKHO NOABNATLCA HANPAXEHNE
Gonbliee (MK PABHOE), YeM HANPAXEHMe
3axuranms ayrv. Benmunna ¢ onpepensercs
W3 yCIoBMs HANAHCA SHEPTMM C YYETOM, YTO
1,=0 npn wt=0 v w=Tt Toraa ycnoewe kea-

3MyCTOMYMBOTO FOPEHUS LY BPEMEHHOrO
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TOKA 683 OKTUBHBIX COMPOTMBIEHMI B €e
CBAPOYHBIX Liensx:

Uy /U2(U2, /U2 412/4)1/2,

C yuetom aktusHoro conpotmsnerms CT u
CBOPOYHOW LIENW 3T 30BUCMMOCTb Bynet
MMETb BML;

Upn/U =004 Ry /(U /U Hh(TR /2 )12+
HRy/x) 2R, /26 )1} 72,

Mput mansix 3Hadermsix Ry /x, th(TR, /2% )=
=TR, /2, (T /24)(R, /x )3+
+10/240/R /%, )-...

Ecm R /%=0, T0 3710 30BMCHMOCTB Npespa-

LWAETC B NPEAbIAYLLYIO.

[NpuBeneHHbIE YPABHEHMS M ABASIOTCS YC-
NOBUAMM KBO3WYCTOMUYMBOrO TOPEHUS LyTU
nepemeHHoro Toka. OgHAKO Mpu OYeHs Ma-
NbIX TOKQX, HOBMIOAGEMBIX, HAMPUMED, MPK Ne-
PEXORE CMHYCOMAAMBLHOTO MEPEMEHHOTO CBA-
POYHOTO TOKQ Yepes Hyfb, YrOBOM paspsn
NPEKPALLAETCS, U HA OCLMINOTPAMMAX, KAK
NpaBMio, HABMIOACIOTCA MUKW MOBTOPHOTO
3QXKUraHMA. AHQNM3 YPOBHEHMS MOLLHOCTEM
L5t AMHAMMYECKOTO COCTOSIHUS CUCTEMBI “ay-
ra - WCTOYHMK MUTAHMS” JQeT cregyiollee
YCIIOBUE AMHAMUYECKON YCTORYMBOCTM LyrO-
BOTO PA3PAAQA:

Ry/L+1/(C.Ry)-1/6>0,

roe 9=Qn/Wp - MOCTOSHHOSA BPEMEHM Iy-

™M, NpeactasnaeT cobol Bpems, B TeYeHMe KO-
TOPOrO CyMMOpHas 3Heprus cuctemsl Q

PACCEMBAETCS MPU CPEAHEN MOLLHOCTH NO-
. "

Teps W, C,, - wyHTMpytowan ayry “napasuT-

HOSI” eMKOCTb, CO3L0BOEMOS TOKOMOABOLSLM-

MM MPOBOMIAMM U MEXBUTKOBLIMU EMKOCTAMM

06MOTOK CBAPOYHOTO TPAHCHOPMATOPa; Ry

- COMPOTHBNEHME [yTOBOTO MPOMEXYTKA NpU
noraciuei fyre B MOMEHT NEPEXORA CBAPOY-
HOTO TOKQ Yepes Hyrb.

[y NOBTOPHOM 3CXKUIrQHUM [yTY UHLYKTVB-
HOCTb CBAPOYHOTO KOHTYpa Ly okasbiBaet

[BOSIKOE [IEMCTBME: NPU YOLIBAHMM TOKA TO-
peHue ayrv NOANEPXMBAETCH 30 CYET JHep-
MW, HOKOMMEHHOM B 3TOM MHAYKTMBHOCTH,
nocne nepexofd TOKA Yepe3 Hymb, Korad
HEobXOOMMO BBECTU KOK MOXHO Gonblue
SHEPTUM B MEXINEKTPOLHBIA NPOMEXYTOK ANA
NPENOTBPALLEHNS OXTIOXAEHWS OCTABLUENCS B
HEM MA3Mbl, YOCTb SHEPTMM MAET HA YBENM-
YeHMe SHEPTUM MATHUTHOTO MONS STOM MHAYK-
TMBHOCTW. Ha CKOpPOCTh POCTa AyroBOro Ha-
NPSXEHUs Nocne Nepexoad CBAPOYHOTO TO-
KO Yepes Hyfb BAMSIOT HACHILLEHME CEPAEY-
HWMKQ, BMXPEBbIE TOKM Y3MOB APMATYpSI, Ae-
Tanel Kopnyca TpaxchopmaTopa.

(Mpoonxenwe creayer)
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KOHCTPYVIPOBAHWE W PEMOHT

B crarbe npusegeHa cxema n ne-

YaTrHas naara MCTOYHMKA NHUTAHHNS
AN NO[KIIIOYEeHU MAIOMOLLHBIX (4O
15 Br) niomunecyeHTHbIX namn K ce-

™ 220 B. Cxema BbinosHeHA HA

N9 ManoMouHblX NHOMUHCGCUGHMHBIN NAMN oancropson menymocrosom w-
Beprope.

Manomounsie (no 15 Br) niomuHecueHTHbIe
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KOHCTPYNPOBAHWE W PEMOHT

LLIMPOKO MCNONb3YtOT B HACTOMbHBIX M Nepe-
HOCHbIX CBETWIbHMKOX, CKAHEPAx, KOMWPO-
BanbHbIX annapatax. OcoBEHHOCTbIO MMTaHMA
NIOC saBngetcs HeobXOAMMOCTb NOAAYM HA
namny Hanpsxerna 500-800 B nna saxwra-
HWS, O NOCNE 3QXMUraHMs HeobXOAMMO 0bec-
NeYnTb HOMUHOSbHBIN TOK 4yepes namny, TaK
KaK HanpsxeHue roperusa namnsl 60 B.
D1um TpebOoBAHUAM COOTBETCTBYET NPEs-
NAraembli UCTOYHUK MUTAHMUS, KOTOPbIM NO3-
sonset noakmoumts manomotrsie JIIC k ce-
™ 220 B. B ero ocHose nexut nomymocto-
8ot npeobpazosarens Hanpsxerma [ 1]. Mep-
BMYHOA OBMOTKG TPAHCPOPMATOPa Npeobpa-
30BATENA  BKMIOYEHA B AMATOHAMb MOCTA,
06pA30BAHHOTO ABYMA MOCENOBATENLHO
BKIIOYEHHBIMM TPAH3UCTOPOMM M IBYMS KOH-
nencaropamu (puc.1). B paboueit cxeme mc-
TOUHWKA MATAHWA (PUC.2) MOCIEROBATENLHO
C nepeuyHON 0BMOTKON TpaHchopmaTopa
skmodeH koHtyp L1C5. Kpome Toro, sctpo-
€Hbl BLINPSMMUTENL C GUIBTPOM HA KOHAEHCA-
tope Cl u cneuansHos uenb 3anycka Ha
snementax R2, C4, VT3 u R7. Tpamsuctop
VT3 pabotaer B nasuHHom pexume. [locne
MoAaYM HANPSXEHU HA NPeobpa3oBaTens
HaunHaeTcs 3apsaa koHpeHcatopa C4 yepes
pesuctop R2. Korna Hanpsxerne Ha konnek-
Tope Tpanauctopa VT3 nocturret 40...60 B,
oH nasuHoobpasHo npobueaetca. Tokom
paspsaga koxgeHcatopa C4 sknioyaetcs
Tpansuctop VT2, sanyckas npeobpasosa-
Tens. OTpuuaTensHbIE MMMYbChl C OBMOTKAM

Il TpaHCchopMaTOpa neproaMIECKH OTKPBIBA-
o1 Tpanauctop VT3 1 noasepXmsaioT KoH-
percatop C4 mpoKTMYECKM POSPIKEHHBIM.
Llenb 3anycka MOXHO HEMHOTO YNpOCTUTS, eC-
N BMECTO TPAH3UCTOPA YCTAHOBUTL AMHUC-
Top (puc.3).

B MomeHT nopaum Hanpsxerus Ha npeob-
pasosarens B koHType L1C5 nossnsetca Ha-
NPSXEHME YAAPHOTO BO3OYXAEHNS, KOTOPbIM
saxuraetcs namna. Mocne 3axuramma Tok,
KOTOPHIA MPOXOAMT Yepes NaMNy, Pesko
YMEHBLIGET JOBPOTHOCTb KOHTYPA, LYHTHPYS
C5. Mpeobpasosatens paboTaET HA BLICO-
KOW 4aCTOTE, M MHLYKTMBHOE COMPOTHMBIE-
Hue ppoccens L1 orpaHuunBaet Tok namnsi.

MeuatHas nnata (puc.4,a) umeet pasme-
pbl 120x65 MM, CXEMQ PA3MELLIEHHS INEMEH-
TOB NokasaHa Ha puc.4,6. TpaHsucrops
VT1 1 VT2 ycTaHoBneHb HO MeTanaMyeckue
CTOAKM BLICOTOM 9 MM 1 NPUMEHEHO pe3bbo-
BOE Kpernnexue.

B vcTouHvKe nuTaHKA McnombayioT cneay-
towpe koHaeHcatopsl: C1 - tuna K50-27 Ha
Hanpsxenne 350 B; C2, C3 - tuna K73-17
na 400 B; C4 - tuna KM4; C5 - tuna K31-
11. Tparcdopmarop T1 HAMOTGH Ha KoMb-
ue K10x6x5 us deppura mapkn M2000HM-
39 u conepxut B | 0BMOTKE 7 BUTKOB OAHO-
XunbHoro nposoaa aametpom 0,23 mm B no-
nnxnopBuHKnoBoit usonsumu, a 8o Il u Il - no
4 suka Toro xe nposoaa. lpoccens L1 Ha-
MOTOH Ha BPOHEBOM cepaieuHmke Tuna b22
u3 peppura mapk M2000HM1 v conepxut

130 sukos nposopa amametpom 0,33 mm 8
3MANEBOM M3oNaUmK. VIHAYKTMBHOCTb Apocce-
ns 5 M. LleHTpanbHbiid kepH ogHOM 13 ya-
wex cepaeuHmka crvner Ha 0,2 mm. I10T 30-
30p, KOTOpbI 06pasyeTcs nocne CHOPKK
CepagyHMKA, NO3BONAET NONYHMTL CTABUMbHYIO
MOTHUTHYIO MPOHULOEMOCTb bEeppUTa U co-
OTBETCTBEHHO CTABMIBHYIO MHLYKTUBHOCTH
npoccens. [Npu ycraHoske TpaHchopmaTopa
T1 B nevatHyio nnaTy cTout 06PATUTL BHM-
MOHME HO NPABMILHOE MOAKNIOYEHME BbIBO-
nos obmotok. Hauano scex obmoTok 06o3Ha-
YEHO HO CXEME YEPHBIMM TOUKOAMM.

Hacrpoiika 1crounnka nutarmus ceoanT-
Sl K YCTOHOBKE TOKA Yepe3 NaMny M3meHe-
HWUEM BENMUMHBI MHAYKTUBHOCTM ApOCCEns
L1. Ho npouie 13MepsaTs He TOK Yepes Nam-
ny, G TOK NOTPEBAEHMS MCTOYHMKG MUTAHMS.
[na 31010 HEOGXOAMMO BKMIOUMTL AMNEP-
METP MEPEMEHHOTO TOKA NMOCHELOBATENLHO
c pesvctopom R1. Eciv gonycruts, uto KM,
npeobpasosarend 0,9, o ang namnsl J168-
1, MowwHocTb koTopoit 8 Br, Heobxoaumbii
TOK NOTPEONEHMA UCTOYHWKA COCTABAAET
8/220x0,9 = 40 mMA. MnayxTveHOCTb Ipocce-
N9 MOXHO W3MEHSTb KONMYECTBOM BMTKOB KQ-
TYWKY, U3MEHEHMEM 3030P0, A TOKXE BBEfe-
HUEM CEepAEUHHKQ.
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TpaH3uCMOpPHbIU BbIKNOYamenb
C 3awumou om nepezpy3ku

0.J1.Cupoposny, r.J1bBOB

TPQH3NUCTOPHbIE BLIKIIOYATENN MPUMEHSIIOT
KOK OKOHEUHBIE YCTPOMCTBA INEKTPOHHBIX CH-
crem ynpaenenus. C ux MOMOLLBIO AUCTAHLM-
OHHO MOAKMIONQIOT CUIOBYIO CETb MOCTOSHHO-
O TOKQ K PO3NMYHBIM 3NEKTPOMATHUTHBIM
MEXQHM3MAM. B 371X MEXQHM3MOX BO3MOXHSI
HEUCPOBHOCTH B BMAE 3CMBIKAHWS MEXZy
coboit BUTKOB OOMOTKM, YTO MPUBOANT K yBE-
NMYEHMIO TOKA HOTPY3KH CBEPX HOPMBI U MO-
XeT GbiTb NPUYUHOM BBIXOKQ M3 CTPOS TPOH-
3ucTopHOro Beikmovatens. Moatomy TpaHau-
CTOPHbI BBIKIIOYATENb JOMKEH CO4ETATb B CE-
6e dyHKumn kommyTaumm 1 sawmTsl [1]. Cy-
LECTBYET MHOXECTBO NOAOGHLIX YCTPOMCTB
[2,3]. Ina HEKOTOPBIX SMEKTPOHHBIX CHCTEM,
HONPUMEP, QBTOMOBMIIbHBIX, MPEMMYLLECTBO
OTAOETCH TPAH3UCTOPHBIM BLIKIIOYATENIM C

MapameTpel ycTpolictBa
HanpsaxeHne nUTaHUS .........ovvvveevvnn.... +12B

HOMMHONbHBIA KOMMYTMPYEMBIA TOK ...2 A
MapeHne HanpaxeHus

HQ BLIKIIOYATENE vvveveeeeeeeeeeereee e 058
TOK OTKMIOUEHUA .oooveeeeeeeae 23 A

sawpron “sawenkon” [4]. Takas sawmra nc-
KIIOYAET BO3MOXHOCTb NEPErPEBA SNEMEHTOB
TPQH3MCTOPHOTO BLIKMIOYATENS NPK NPesbiLLe-
HUM TOKQ HATPY3KM.

Cxema pmce.1 senaerca npumepom nopob-
Horo ycTpoicTaa. B Hem otcyTcTeyer ponon-

HUTENBHOE CONPOTUBNEHME B LIENK KOMNEKTO-
PO OKOHEYHOTO TPAH3MCTOPA, KAK 3TO MMe-
et MecTo B [5], Gnaropops Yemy HanpsxeHue
HO HOrpy3Ke NPW BKITIOYEHHOM YCTPONCTBE
NPUBNMKAETCA K HANPSXEHMIO MCTOYHMKA
MUTaHMS,
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KOHCTPYVIPOBAHWE W PEMOHT

TPOAH3UCTOPHBIM BLIKNIOYATENL COCTOUT U3
Y3110 3aMyCKQ-BbIKIIOYEHHS HO TPAH3MCTOPAX
VT1, VT2, pesuctopax R1..R4 v koHgewHcaro-
pe C1, npeasapuTensHOro KACkaaa Ha TPaH-
auctope VT3 u peauctopax Ré, R7, cunoso-
ro knioya Ha Tpaxsucrope VT4 1 pesuctope
R5 u uenw sawutsl Ha crabunmtpore VD1 1
peaucrope R8.

Yerpoiicteo pabotaet cneayioumm obpa-
3om. [pu nopaye Hanpsxexus IUTAHKA HA
ycrpoiictso Tpansuctopsl V1, VI3 u VT4
30KpbITH, TpaHauctop VT2 oTkpsiT nono-
KUTENbHBIM MOTEHUMATIOM, MOCTYMNAIOLINM
yepes pesuctop R3 Ha ero 6asy, u wyHTH-
pyeT 6a30-3MUTTEPHbI NEPEXOd TPAH3UC-
Topa VT3. Koraa Ha Bxope yctpoictea no-
ABNAETCA YNPABAAIOWMIA CUTHAN (MPY 3aMbI-
kanuu seikiodaTens SA1), To oTkpbiBaeTca
tpanauctop VT1, wyntupyer 6a3a-3mur-
TEpHbIM nepexod Tpawsuctopa V12, no-
cnepmHuit 3akpeisaetcs, u koHpencatop Cl
30PAXAETCA MO Lenu: BXOf YNpaBneHus -
pesnctop R4 - nepexon 6-3 VT3. INpu 31om
Hanpsxenne Ha 6ase Tpawsuctopa VT4
[OCTATOYHO, YTOBLI OTKPLITL €10 A0 HACHI-
wenus. [1pu OTCYTCTBUM KOPOTKOTO 30aMbi-
KQHMA HanpsxeHune Ha konnektope VT4
CTAHOBMTCS MAKCMMOIbHBIM, M €ro Konnek-
TOPHbIF TOK nocTynaet B Harpysky. Crabu-
nutpon VD1 npobusaetcs, 3toro mocta-

Bbix-
[
R6 (43 Vof
R?
vy
) g
+ L] _
(_.___
K 35

TOYHO, YTOBbI MOAAEPXMBATL TPAHIUCTOP
VT3 B OTKPLITOM COCTOSIHUM.

Ecnu B Lenm Harpysku MMeeTcs KopoTkoe
30MBIKOHME MW MEPErpy3Ka, HAMPSXEHUE
Ha konnektope VT4 CTAHOBMTCA MEHbLLE HA-
npaxenua npobos crabunutpora VDI, w
Tpanauctopsl VT3, VT4 sakpuisaiotcs, ot-
Kniouas Harpysky. [ng BozoGHoeneHMs pabo-
Tl YCTPOWCTBA NOCTE YCTPAHEHMS MPUYHHBI

Tun Tok oTknoyeHus
crabunutpoHa | yctponcts, A
08141
[1814B 2
[1814b 2,3
[814A 2,4
KC168A 2,6

Neperpy3sk1 HEOGXOAMMO OTKIIOUMTL M BHOBb
BKTIOUNTL SAT.

MameHerre nopora cpabaTHiBaHMs 3aLum-
Thl AOCTArAETCS NOAbOPOM TUNG CTABMNM-
TPOHQ, KaK Yka3aHO B TaGnMUe.

YCTpoicTeo coBpPaHO HO ABYCTOPOHHEN
neyaTHoi nnate (puc.2).
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NMpeobpaszoBaren HANPSXXeHUS ANg NUTAHUS
JIAC mowHocTbio 20-80 Br

BonblunHcTeo cxem npeobpasosateneit Ha-
npsxenns (MH) npeaHasHadeHs ang nuTaHKs
JI0C mowroctsio He 6onee 30 Br. MssectHo, uto
EMKOCTb OKKYMYTIATOPA HE NO3BONSIET WIMTENbHYIO
3KCMAYATAUMIO MOLLHBIX NOTPEOUTENEH SHEPTUM.
BoT nouemy Mbl CTPEMUMCA MPUMEHATL MONO-
motumble JIAC. A 370 kak pas 1 HEBLIFOAHO B OT-
HoweHnu skoHomuuHocT! Kak gokasanu akcne-
PUMEHTQNbHBIE UCCTIEAOBAHMS, MANOTOBAPUTHbIE
JIAC He sBnsioTcs BHICOKOIDPEKTUBHBIMM M3NYYa-
TENAMM CBET, ECU B3STb COOTHOLLEHUE KONMYE-
CTBO CBETA,/KONMYECTBO NOTPEONAEMON SHEPIM.
B CTOUMOHAPHBIX YCNOBMAX BHIOAHEE YCTAHOBMTL
kpynHorabaputHyio JIC, yem manorabaputhyio.
Takum CNocoBOM LOCTUFOETCA NOBLILLEHHOS CBE-
TOOTAQHA MU OBMHAKOBBIX MOTPEGNEMbIX OT K-
kymynstopa mowroctsax 3tumm JIIC. Peds, besyc-
nosHo, uaet o [MH ¢ perynuposkoi spkocT ce-
yermst JIOC. 9 He MMeto B BULY KOKOH-TO KOHKpET-
HbIt TN un- dupmy-npoussogutens JIOC u cxe-
my TTH.

Bot mmws oann npumep. MH, skcnnyatposas-
wwitcs ¢ JIAC mowHocTsio 40 Br g pexvme “Hou-
Huka”, noTpebnan ot akkymynstopa 12 B 1ok 0,1-
0,3 A. Tpu 3TOM B KOMHOTE BbINIO HACTONBKO CBET-
110, YTO NEPEHOCHON BOHAPHK, MOTPEONSIOLLMI TO-
kyio xe mowmocts (12 B; 0,1-0,3 A), 6win & po-
nm “ceenauka”. Takum 0BpPaA3OM, EC/U Mbl TOBO-
PUM OB 3KOHOMWM SHEPTMM CKKYMyNATOPA Npu
mutanmn JIIC ot MH, To cnenyet cootsetcrayto-
LM 0BPA30M N03aBOTUTLCA KAK O KOHCTPYKLMM
MH, tak 1 une JIAC. NIOC npoussoactea pons-
HETO 30pyBEXbA NyuLLE, YEM OTEYECTBEHHHIE.

Mpeanonoxmm, mbl BeiBpany namny JIAC dup-

Mol “Ounnnc” mowpoctsio 40 Br. Onu HeHomHo-
rO IOPOXE OTEYECTBEHHBIX, HO 30METHO MPEBOC-
XOOST nocneaHme no xapaktepuctukam. Mepsoe,
apkocTs “@umnca” Gonblue, dem y Hawmx JIC.
Bropoe, 4To 04eHb 1 04eHb BAXHO Mpu NUTAHMM
JIAC ot MH u akkymynstopa, 370 NouTH BaBOE
MEHbLLIEE HANPSXEHUE NOMXMIA ra3a BHYTPM Bar-
noHa. Mmeem npubnusutensio 600-700 B [y
“Oununca’) nporve 1000-1200 B u saxe Gonee
y NIOY-40. He crout, BUAMMO, ynOMMHATL Ha-
[IEXHOCTb, [ONTOBEYHOCTb MPU CPOBHEHWM 3THX
namn.

CXEMOTEXHHKA MOYTH BCEX OMYBIMKOBAHHBIX
MH “rae-to nepecekaetcs”. OcraHoBUMCS HA

A.[3bitox, .Sy

OCHOBHbIX MOMEHTOX (“nosBoaHbIX kamHax”) s MH
ang JIOC. Hukomm 0Bpasom Henb3s HrHOpHpoBaTh
TpeBOBAHNS, NPEILABISEMBIE K CUIOBOM MMIMYIILC-
HOM cxemoTexHuke. Hanpumep, Henbas yctaHae-
NMBATS “CyyaiiHble” TPOHCHOPMATOPSI, HU3KOUA-
CTOTHbIE TPOH3MUCTOPbI, ECM PeYb MAET O YACTO-
Tax 6onee 20 ku. MoHTax - Toxe Belb koBap-
Has. Ocoberno 310 kacaetca KMOIT - cepuit mu-
kpocxem 176, 561 v .. TpocTo e nosoaunocs
HaBMI0AATS 30 PABOTOM HAYMHAIOLLMX, KOTAA BCE
TOMBKO YTO nepeuncrieHHoe umeno mecto e MH
ana JIOC 8 Heckonbkux sksemnnapax! Yavsurens-
Hbim 6bino 10, uto JIC Bce xe paboramml Ho
“packayars” JIAC mowroctsio 40 Br, a Tem 6o-

R4

DD1 K56171E5

VT1 KT645A R1 200

VT2 KMN901A R2 470k
m VT3 IRFZ34 R3,Ré 10k

VD1,vD2 K521 R4 220

L]

HL1
R5,R7 Tk C4 0,mk
Cl15 C5 1000mk x 25B
C2 200mk x 25B  Cé 75
C3 0,047mk FUT 5A
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KOHCTPYVPOBAHWE W PEMOHT

nee 80 Br, noutn HepeansHo. B MH, cxema ko-
TOPOIO MPMBELEHA HA PUC. 1, yUTEHO MHOTOE M3
HEODXOIMMBIX Tpe6oso»—u4171 K TOKOM TEXHMKE.

CoBCTBEHHO TEHEPATOP MPSIMOYTONbHBIX UM-
nynbcos cobpan Ha KMOTT-mukpocxeme DD
mna K561J1ES. ApkocTs perynupyetcs uameHe-
HUEM CKBOXHOCTM MMMYIbCOB PE3NUCTOPOM R2.
Yacrora rexepatopa  (snementst DD1.1
DD1.2) saeucur ot emkoctn koraercatopa Cl
W, KOHEUYHO XE, OT EMKOCTU MOHTOXA M SK3EMN-
napa mukpocxemsl. C BLIXOAA YETBEPTOTO 3ne-
menTa (eeisog 10) DD1 ynpasnsiowmit curran ve-
pes pesucrop RS nocrynaer Ha 3atsop MOT-
nonesoro tpaxsuctopa V12 (KM901A). C ucro-
KO MOCNEAHEro CWIHAM MOCTYNOeT HA 3aTBOP
MOLLHOTO mosnesoro Tpawaucropa V13 tuna
IRFZ34. Ho Ha cxeme puc.] He nokasaHa oaHa
getans. 310 - pesuctop R8 conpotusneHnem
33051 Owm, koTOpGIf BKIOYEH B PA3PLIB 30TBO-
pa TpaHamuctopa VT3.

MHorum xopotun MoLLHble “nonesmki”, KpOMe
GOMbLUMX BHYTPEHHWX EMKOCTEM MEXay MEKTpO-
fomd. B naHHOM cryuae peub MaeT 0 emkocT 3a-
TBOp-HCTOK, KOTopas npessiwaet 1000 nd. Yro-
661 ynyswmts KM TH, 7. e. ymenblumts 6ecno-
NesHo paccensaemyio Ha Tpaxauctope VT3 mou-
HOCTb, HEOBXOAMMO BLICTPO BKIIOYATb W BIKIIHO-
YQTb 3TOT TPAH3UCTOP. JTO HEBOMOXHO CAe-
nath 6€3 BHICTPOro 30PAAa M PA3PAAA BXOAHOM
emkoctn VT3. OB 3ToM MHOTO CKA3OHO B Npodec-
CHOHQTBHOM NIUTEPATYPE UM OYEHb MO B POAMO-
noGUTENLCKOM. Henosek BEpHT 8 TO, YTO YCTAHOB-
KO MOLLHOTO MONEBOTO TPAH3UCTOPA C MOMbIM CO-
MPOTUBAIEHMEM CTOK-UCTOK (BKIIOYEHHOE COCTOSI-
HE) yXe peLLaeT NpoBnemy KOMMYTALMOHHBIX o=
Tepb mowwHocTv. Ho 310 He Tak! B aaHHoM koH-
CTPYKLMW MPELYCMOTPEHbI CMIEUMANbHLIE MEPHI
MO YCKOPEHHOMY PA3Psily BXOAHOM EMKOCTH TPaH-
auctopa VT3. ng storo 8 cxemy MH ycraHoene-
Hbl ONONHUTENbHBIE 3NeMeHTbI: TpaHaucTop VT1,
pesunctop R6 v dopanpyrowmit konzercatop C6.

CyTb panHoM cuctemsl gosonsHo npocta. Mo-
ckonbKky Ha Bbixopax snementos DD1.3 w DD1.4
MPUCYTCTBYIOT BCETAA MPOTUBODU3HBIE MMMYNLCHI,
TO HECTIOXHO MOHSTb M ANITOPUTM PABOTH CXEMBI.
Tparauctop VT npuHyamTensHo paspshkaeT Bxog-
Hylo emkocts VT3, KOTLa Ha BLIXOZE 3MemeHTa
DD1.3 npucyrctsyer nor. “1”. Mpu ycraHosneHmu

r. “0” Ha sbixoge DD1.3 tpansucrop VT1 ye-
KOPEHHO 30KPLIBAETCS, ANA 3TOTO W YCTAHOBIEH
“bopcax” 8 euge koHaeHcatopa Cé. MoxHo cka-
30Tb, 4TO NPOLLE BbINO Bbl YMEHBLIMTL COMPOTHB-
nenue peasuctopa R7, Hanpumep, 8 10-30 pas.
[polLe, HO He 3KOHOMUYHO 1 He 3dEKTUBHO, NO-
TOMY 4TO HQ 3TOM pesucTope ByneT paccensarTs-
st (nouTH HECNONE3HO) YOCTL MOLLHOCTU KKYMY-
nATOpPA.

06 >¢pdextusHocTH. [leno & Tom, uto 6na-
ronaps anementam cxemsl VT1, R6 u C6 obpasy-
€TCS BECbMO CBOEOOPA3HAS LieMb OBTOPErynu-
POBAHMA MPAKTUYECKM CAMOTO BHITOAHOTO PEXM-
ma pabotsl [MH. A 310 B cBOIO OYepenb ckasbl-
BAETCA Ha ycToMuMBOCTM pabotsl [H npu uame-

Hermu apkoctv JIIC 8 oueHb wmpokux npeaenax.
Bes ykasaHHbIX anemeHTos cxema paboTaeT 3Ha-
ynTENBHO XyXe. 3apan exoaHoi emkoct VT3
06ECTIeUMBAETCA MOLLHBIM MONEBBIM TPOH3UCTOPOM
mna KM901A, umetolumm CpaBHUTENBHO ManTyio
BxogHyio emkocTb Cay4 (okono 100 n® cornacto

TY). Peaucrop R5 - aHTMNOpa3HTHBIR, OH NpeaoT-
spawaet pabory VI3 Ha KB u YKB ananasowax,
4TO BNOAHE PEANBHO ANS TAKUX “BICTPLIX” TPAH-

anctopos, kak KMP0TA (frp~400 MTu). Murarme

mukpocxemsl - yepes RC-dunstp, nockonbky BY
MyNbCOAUMM MO MUTAHUIO CMIOCOBHBI  HOPYLATH
HOPMQbHBIN PEXMM PABOTLI reHepPaTOPa.

O peranax. Bmecro K561J1E5 moxHo ycra-
Haeuts K561J1A7, BMecto Tpanauctopa KT645A
- KT3142A. He uckmoueHo npumeHerve u apy-
Mx TpaHauctopos B kadectse VT1, skcnepw-
MEHTBI MIOKAXYT, 4TO lydLLe, a yTo xyxe. Eam nam-
na mouwHocteio He 6onee 30 Br, To BmecTo
KM90TA moxHo npumennts u KMP02A. Tpanau-
cTop okoHeuHblit Tna IRFZ34 moxHo 3ameHuTb
noBbIM AHANOTMYHBIM. MOXHO YCTAHOBHTL AaXE
orevectsenHble TMna KIM922A, Ho HarpesaTsca mx
kopnyca byayT cunbHee. Mo3Tomy HECKONbKO K-
3EMNNAPOB YCTAHABIMBAKOT napannensHo. [po-
6rema - B nosbope 3K3eMMIAPOB C GAN3KMMM 3HO-
YeHusIMM noporoBbix Hanpsxernit U, . V13 ume-

lowmxca y mens Hekoraa 12 wr. KM922A UnopA

umeno ot 3,5 1o 6,5 Bl Tak uto BHGOP NoHsTEH,
a ueHa y Hawmx KIM922A ewe sbiwe, yem y To-
KX TpaH3nCTopos, kak IRF640 (1 310 npu Tom, 4o
MOPAMETPbI Y MOCTEAHNMX PA3C B ABA NyHLUE HO-
umx). IRF640 ciona Toxe He oueHb momxomuT,
MPHYEM TOMBKO M3-30 MOBLILUIEHHOTO COMPOTHBIE-
HMA CTOK-UCTOK NP BKIIOYEHHOM COCTOSIHMM.
Yurarenio GyaeT MHTEPECHO Y3HATb, 4TO nep-
BOHQYANLHO B KaYecTse TpaHaucTopa VT3 Gbin ye-
TaHoBneH... GunonapHbit Tuna KT8101A! Mpas-
1Q, B 3TOM Crlydae B kayectse Tpaxaucropa VT1
6bin ycraHosneH repmanmessit [T311E. B npove-
HOM CIYYOE BLICOKOE HAMPSKEHWE HACHILLEHHS
Ui ac HE CMOXET PA3PAANTH BXOTHYIO EMKOCTb

tpansuctopa KT810TA. BronHe sepostHo npu-
menenne 1 KT827A. Ho npobnema paccensanms
HEOCHOBbIX HOCHTENEN B Ba3e TpebyeT oTpuua-
TENbHOTO HAMPAXEHNS BO BPEMS BIKIIOYEHMS G1-
MOMSPHOTO TPAH3MCTOPA. DTO MOXHO OCYLLECT-
BUTb, HO cxemoTexHuka [1H coseplueHHo Bumous-
mensietca. Pesuctop R2-CT1-1 (A-1 BT-ll) ycranos-
neH (BNOsiH) HENOCPEACTBEHHO B NEYATHYIO MNa-
1y MH (pwnc.2). Tonbko Tak MOXHO PELIHTL NPO-
Briemy C PE3KM YMEHBLLEHMEM EMKOCTM MOHTOXA.
OB6patTe BHUMAHKE HO EMKOCTb KOHAEHCATOPA
C1, oHa pasHa npumepro 15 nd.

06 umnynbcHom TpaHcpopmarope T1.
O 37010 TPAHCHOPMATOPA 3UBMCUT OYEHB MHO-
roe. DeppuToBble KOMBLA 30ECH UCMONL3OBATH
Herb3s. [103ToMy, UTOBb “HE MENOUMTHCA”, UCTIONb-
30BaH (eppuToBbit cepaeunmnk ot TN (mapka
TI He ycTaHOBNEHA, TAK KOK CEPAEYHMK MOKY-
nanu OTaensHo, T.e. 6e3 KaTywek u 06GMOTOK).
@eppur LLIT6X X20 M2000 HM1-14. BnonHe po-

CTQTOYHO (C TOYKM 3PEHMS MAKCMMQMBHOM 3¢-
GEKTUBHOCTM AHHOM KOHCTPYKLMHW) Crieqyiolee
WMCNONHEHWE MMMyNbCHOTO TpaHcdopmartopa T1.
Chayana Hamarteisaem 300 BuTkOB mposoaa
M2B-2 00,6. Mosepx HamaTsiBaem 12 BuTKOB
nposoaa [13B-2 02,4 mm. Mexay obmotkamm Ha-
XOIMTCH CNOM M3ONEHTHI.

06 usroroeneHuu kapkaca. Ha nepessn-
HYIO OnpaBky cedernem 17x21 mMm HakpyumrBaem
1-2 cnos 3nekTpoKapTOHa (ecu ero Het, To no-
noiaeT Mo6oi KAPTOH AOCTATOYHON NPOYHOCTH).
Ocrasnsem 3anac Ha wedku kapkaca. Jenaem
HOmpesbl 1 “NpUMEPKY” HO GEPPUTOBOM CTEPX-
He.

HoBsosBneHHbI KAPKOC HOMKEH COBEPLIEHHO
€BOBOAHO 30XOMNTL HO NONOBUHKM HEPPUTOBO-
ro CepmedHrka. B mpotvBHOM Cyuae MOXHO Oxu-
AaTh “Clopnpuaa” Mocne HAMOTKM OBMOTOK - OH
HE 30/0ET HO CBOE MECTO. 1 He COBETYIO HUKO-
UM 0bpasom NpumeHsT bepputsl, GuiBLMe B
yrotpebnermm. M ang 310ro ectb, no kpaiHei me-
pe, nBe cepbesHbie npuumHbl.  Depput moxer
6biTb “CEBLUMM”, T. €. HE MMETb TOTO, YTO NOAPa-
symesaetcs 8 TY. Bropoe - He neperpesaiite
dbepputossie usnenval Vx napameTpsl ByksanbHo
ucuesatot npu Harpese 6onee 100-200°C (cmo-
P8, kakas mapka depputa). Paaronioburenn 06
3TOM ynopHo Monyar. Jluwb B COOTBETCTBYIOLLEH
NUTEPATYPE PACCKA3AHO O TOM, YTO MAPAMETPbI
GEPPUTOB COXPAHSIOTCH O OMPEAETEHHbIX TEM-
neparyp. A Beb MMEHHO Takum 0bpasom (Harpes!)
NIOBUTENN PACCOENHAIOT NONOBMHKM “ualuex” 1
Apyrx usnenuit u3 depputa. JIMuHO MHe [oBO-
AMNOCh “CNOTHIKATLCS” HA TOKMX HEPPUTOBLIX
“Wwryukax”. 3030p Mexy ABYMS MOMOBUHAMM MaTr-
HUTOMPOBOAA GOMbLWKM AenaTs He cnepyet. On-
TMManbHOe ero 3Hayenune okono 0,1 mm

Tenepb 0 MOHTAXE KOHCTPYKUMM B LEOM.
Mnata MH pasmellgHa B6nMan TpaHaMcTopa
VT3, nocnegHuit Xe - Ha TEnnoOTBOAE C OX-

naxaaiowei nosepxHoctsio 300 cm?. Peanctop
33 Om (R8) npunasH HENOCPERCTBEHHO K BbIBO-
iy 30TBOPA 3TOMO TPAH3MUCTOPA. DTO BECHMA
BOXKHO: KOK HOMMYME 3TOTO PE3MCTOPA, TAK M Me-
10 ero pasmellenms. Ewie BaxHee mmHa coepu-
HuTensHbix nposoaos [MH. Cambim kopoTkum no
[MHE [OMXeH BbiTb NPOBOA, COEAMHSIOLLMI CTOK
Tpanancropa VT3 u tpancdopmaropa T1 (“rops-
yuit” oTBOA NOCNeaHero). AHANorMyHsie TPebo-
BOHWS CTIPABEIMBLI M 4151 COBINHEHNS “XONOAHO-
ro” sbisoga | 0bmoTkM TpaHchopmaropa T1 ¢ kow-
nercaropom C5 1 nnaroit TTH.

[UTOHKE OT AKKYMYNATOPA MOACETCA CHAYAN
Ha BbIBOAL! KoHAeHcaTopa C5, a yxe noTom oHo
nocrynaet Ha nnary [MH. Brocneacreim Henocpea-
CTBEHHO HO BBIBOAOX KOHAEHCATOPA Bbin pacno-
NIOXEH HE3NEKTPONUTHYECKUI koHaeHcaTop 4,7
Mk® x 63 B (K73-17). Koncrpykruero MH pas-
MELLIEH B KOPMYCE OTCIYXMBLUETO CBOM CPOK Ce-
TeBOr0 GEPPOPE3OHAHCHOTO CTABUAK3ATOPA TH-
na CH-315. 3pecs xe pacnonoxeH u cetesom
6nok nutanmsa (Bl1). Cornacurecs, uto cetesoit bl
- 04eHb YI0BHAs 1 HEOBXOIMMAA BeLllb, KOTAA aK-
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KOHCTPYNPOBAHWE W PEMOHT

KYMyNATOP PO3PSIXEH WK ero HeT Bosce. Bepb He
cekper, uto cosgath [1H ot cetn na ewe v ¢ pe-
MYNMPOBKOW APKOCTH - AENO KYAA CIOXHEE, Yem
AQHHbIA HK3koBonbTHLI [TH. A Hawa cuctema mo-
XeT paboTaTh Teneps KK OT  OKKyMynaTopa,
TaK W o cetesoro b1,

O cetesom BI. He crout yarekarsca nosbi-
WweHMem nuTaioLLero Hanpsxenus. Crabunmusaro-
pbl HenpepsiBHoro aercTaus nonmxatot KL sceit
cnctemsl B uenom. Kniouessie crabunnsarop -
coBcem uHoe geno. Ho nmuHo MHe “HaBopoTs!”
He o aywe. 9 YAoBNETBOPUICA AUOAHbIM MOCTH-
kom K[213A, pasmetLienHbiM HO CTEKNOTEKCTOMM-
Te (OXNOXAEHME AMOZOM HYXHO MMETb W NpH
namne JIIC 40 Brl). Mepemenroe Hanpsxerue ¢
Il obmoTkn ~14 B. Konpercatop dunstpa Bbinps-
mutens - K50-32A emkoctbio 22,000 mc@Px40 B.
Ins namnet JIAC 80 Br FUT npumensior va 10 A,
MocneposatensHo ¢ FUT skmioyen amnepmeTp Ha
10 A. M 570 He pockoLb, a 04eHb ONepaTHBHLIN
KoHTPOMb 3a paboroi MH.

O cereBom TpaHcopmarope. /icrons3o-
BOH TOPOMACNbHLIM MOTHUTOMPOBOA OT TOTO X€
HerogHoro CH-315. MepeuuHas obmoTka copep-

xut 946 sutkos nposoga MNIMLLO 0,64; sTopuy-
Hag - 60 sutkos nposopa M13B-2 01,8 mm. Pas-
MEpbl TOPOMAABHOTO MATHHTOMPOBOAC: BHELUHMI
[092,5 mm, BryTpenHmit 055 mm, seicota 32 mMm.
Tok xonocroro xoga okono 10 MA (~220 B).
Mapka cranm HeussectHa. Ho, cyas no pesynb-
TATOM, CTQMb KQYECTBEHHAS.

Hanmkueanue. NpasunsHo cobpanHas, 6e3
ownbok, cxema pabotaet cpasy. Ho nepsoe
BKNIOYeHMe nposopaT ot cetesoro bl ¢ obssa-
TefbHbIM OrPaHMYEHMEM TOKA noTpebnenms. Jlyu-
We MCrOMb30BATL MEKTPOHHLIM OrPaHMYUTENb
Toka. Bmecto konpercaropa C1 spemento ycra-
HOBIMBAIOT TPMMMEP - MOACTPOBYHbIN KOHAEHCO-
Top (8...30 n®). Peancropom R1 nopbupaiot au-
QNA30Hb U3MEHEHUS APKOCTU B XETIAEMbIX Mpe-
penax. Peanctop R2 ycranasnmeaior B nonoxe-
HWe, COOTBETCTBYIOLLEE MAKCHMONBHOM APKOCTU
ceedermna JIAC. Monbopom emkocTu koHaeHcaTo-
pa pobueatotcs Hanbonbwel spkocTu. KoHaex-
catop Cé nopbupaioT U3 ycrosus HamboNbLEH
ycronumsoctn pabotsl [MH npu uamereHnn spko-
CTV OT MOKCHMQTTBHOTO A0 MuHMManbHoro. OpHo-
BPEMEHHO HONO CNEauTh 30 HArPEBOM TEMIOOT-

Boaa Tpansuctopa VT3. Yem Gonbiue oH rpeet-
cs, Tem BONbLIAA 3HEPIMA AKKYMyNATOPA PACXo-
[yeTCA BMYCTYIO. 3A6Ch, BO3MOXHO, NPUAETCA Mo~
BO3uTbCA C nopbopom emkoctn Cl, Cé.

Ecn pewwmnnn ycraHosuTs GunonapHsii Tpan-
auctop VT3, 10 4acToTy elue NPUAETCS CHUXATb,
Q NNOWOAL POSMATOPA YBENMYMBATL, TAK KOK
HQPEB 3HOUMTENBHO yBENMuMTCa. BaxHyio ponb
urpaet kadectso ucnonbayembix MOTT-TpaHauc-
TOpOB. HuKaKMX yTeyek no 3aTBOPY HE AOMKHO
6bimb BOBCE. Tpananctop VT1 Takxe AOmKHO BbiTb
He HuakoyacToTHbIM. Kctamw, Bmecto LL-dbeppu-
TOB MOAXOMAT GEPPHTHI U OT CTPOUHBIX TPAHCHOP-
maTopos. Ho npegocTeperaio cpasy o TOM, 4To
BbINO CKA3AHO BbILLE.

Cxema pabotaet noyt co scemu (bes banna-
cros) JIAC. Heobxommo nuis obecneunts orpa-
HMYEHMe MO MoLLHOCTH, a To, Bedb, JIIC Toxe Bbl-
XOAT M3 CTPOS NPy GONbLLKX Neperpy3kax (1ate
npu nycke). na nycka Namsl HO MANON MOLLHO-
CTV NPEMYCMOTPEH KHOMOHbIM BLIKITIOHATENb, KOH-
TOKTbl KOTOPOTO HO BPEMS MYCKA 3aMBIKQKOT CO-
OTBETCTBYIOLLME OTBOABI pesncTopa R2 (Ha cxe-
ME He NOKO3aH).

HPOAJ'IGHMG XU3HU namnbl JHEBHOrO CBeTd

K.B.Konomovives, r./saHo-OpaHkosck

B [1,2] onmcaHbl cxembl, KOTOPbIE MO3BONAIOT MPOMMTL XM3Hb JIAMMbI AHEB-
Horo cseta (JIAC). Onu, 6e3ycnoBHO, 30CNYXMBAIOT BHUMAHMS, MPMBNEKA-
10T CBOEM NPOCTOTOM, BOCTYMHOCTLIO M MOTYT BbITh PEKOMEHAOBAHbI ANA MO~
BTOpeHHs. Ho Npu NOBTOPEHMM ITHX CXEM HYXHO MMETb B BUAY, YTO HMTb
nakanusarua JIIC, kotopas ocraetca “xusoi”, paboTtaet ¢ neperpyskoi,
MOCKOMbKY NEPETOPEBLIAS HUTb HOKANMBAHMS LIYHTUPOBAHA “MPOBONOYHON
nepemblukon”. Takol GopcpoBaHHbIA PEXMM PABOTHI IOMMbI U3-30 YMEHb-
LUEHUA CONPOTMBNEHUA LIENU HUTEN HAKANMBAHMS B OBA PA3a NPMBOAUT K
ee BbICTPOMY M3HOCY, M OHA BBIXORMT 3 cTpos. Kpome Toro, cxema “pea-
HUMaLMK, npueeaeHHas B [2], TpebyeT AoNONHUTENbHOM YCTAHOBKM NYCKO-
BOW KHOMKH, nosTomy npw ynpasnernn JIAC ¢ NOMOWbIO HOCTEHHOTO Bbi-
KII04ATENS BO3HMKAET NPOBAEMA - FiE XE& PA3MECTUTL Ty MyCKOBYIO KHOM-
Ky, 4TOBbI BKIKOYATH NIOMNY, YCTAHOBNEHHYIO HO NOTONKE?

B cxeme “peanmmaunn”, kotopas nokasaxa Ha puc.1, sTx HegocTat-
xos Het. Kak euaHo u3 puc.], neperopeswas Hutb Hakana JIAC wyHtvpo-
BAHA HE NEPEMBIYKOM, O MPOBOIOYHEIM PE3UCTOPOM, CONPOTUBNEHHE KOTO-
POrO PABHO XONOAHOMY COMPOTUBIIEHMIO HUTU HAKANA. [ing namn MowHo-
croio 20 v 30 Br (J1BK22, NBY30) 310 conpotvenenune coctasnser 2.3 Om.
Mposonounsiit peanctop R1 suinonHen Ha peancrope ina BC-0,25 10 kOm
W COCTOUT U3 2-3 BUTKOB HUXpomoBoro nposoaa amamerpom 0,15...0,2 mm.
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B kauectse peancropa R1 oueHb yaobHO MCNONb30BATL NEPEMEHHLI NPO-
onoyHsiit peaunctop tuna ClM5-28A HomuHanom 33 Om unm nogobHele emy,
noaGypas Npu HANGAKE BENMYMHY €70 CONPOTUBAEHMS TAK, YTOBH HUTb HA-
kammsanms JIAC He neperpyxats (npu nycke OHA ROMKHA BbiTb KPACHOTO
WM PO30BOTO LIBETA NPH YBEPEHHOM 3aXMraHuu nammsl). [pu Hanaake cxe-
Mbl HEOBXOAMMO TAKXE YuMTbIBATL pexkomeraaunn [ 1], kotopsle obecnedn-
BatoT yBepeHHoe 3axurarme JIAC.

Yrobel Gonblwe npubnusute paboty JIAC so spems ee nycka k pabote
C LUENbIMM HUTAMM HOKONMBAHMA, MOCAEAOBATENLHO C “XONOAHBIM” CONPOTHB-
nennem peaucropa R1 Bknio4GIOT TPK NAPANAENBHO COEAMHEHHBIE NIAMMON-
ku Hakanveanmus Tuna MH13,5-0,18 (c Hanpsxermem 13,5 B 1 tokom 0,18
Al. BonsT-amnepras xapaktepuctuka (BAX) ux takas xe, kak u BAX wutn
Hakanveanus JIAC. Bmecto 3Tux Tpex namnoyek MOXHO MCNonb30BaATh Of-
Hy asToMobMabHYI0 namny 12 B x 6 cs.

OnHako nput “peaHnmanmm’ MoryT BbiTb Cly4an, KOTAA BOBHTLCS HOPMONb-
Hor pabotsl JIAC ¢ nomouwsio cxemb puc. 1 He yaaetcs. Jlamna saropaert-
€5 TAKENO W MuraeT ¢ yactotor 25 [, HeCMOTPS Ha BCE XUTPOCTH, YKA3AH-
Hbie B [1]. D10 Muranme He ycTpaHseTcs u npu seiHyTOM ctapTepe SF1 1
COMPOBOXMOETCA NOBBILIEHHbIM HATPEBOM Apoccend. Takas paboTa nomnsl
OBBACHSIETCA TEM, YTO OHA MEPELLNA B OAHOMONYNEPUOLHbIA PEXM PaBO-
Tbl M3-30 NOTEPH IMUCCHM OFHWM U3 SMEKTPOAOB, T.6. NaMNA paboTaeT Kak
OVMOf, MPOMyCKas TOK TONMbKO B OJHOM HAMPOBAEHMM, B PE3YNbTATE Yepes
[POCCENb TEYET NOCTOSHHAS COCTABASIOLIAS BbIMPAMIEHHOTO TOKQ, YTO M Bbl-
3bIBAET €70 HArpPEB.

B naHHom cnyyae obecnednts Hopmanshyio paboty JIIC Henocpeact-
BEHHO OT CETU MNEPEMEHHOTO TOKA HE YAAeTCs. Ho OXMBUTL NOMMY MOXHO
W B 3TOM CIy4ae, OHO MOXET ellle HOAexHO nopaboTaTs, ecnu nepesectu
€€ HA MUTAHME TOKOM OFHOTO HOMPOBNEHMS, COBAMHMB €€ C BLIXOAOM Of-
HOMONYNEPMOAHOTO BhINpammTENd. Ha PUE.2 NOKA30HA TAKAS CXEMA BKIIO-
yeHus. Pabota namnbl no 310i cxeme nogobHa pabote namnsi no puc.1 3a
WCKITIOYEHMEM TOTO, YTO NO HEM TEYET OAHOHANPABNEHHBIH TOK C YOCTOTOM
100 Ty, Npvt 3TOM UENCA HUTb HOKQNMBAHMS BHINONHAET GYHKLMIO KATOAA NOM-
Mbl, O NOBPEXAEHHAS - QHOAQ.

B xauectse amonos mocta VD1..VD4 moxHo ncnonb3osats cOopku Tu-
nos KLI402...KLI405 na 600 B 1 tok 1 A ans JIC mownoctsio 20, 30, 40
u 65 Br. Ouenb ynobrHa cbopka tvna KL404, kotopas umeer nepxarens
NPELOXPAHHTENS.

Jlureparypa

1. Xosaviko B. Boccrarosnenme momurHecuerTHsix namn//Pagno. - 1997.
- No7. -C37.

2. Ecepkeros K. Crocob “pearmmaumm” namn gresHoro ceera/,/Pagwo.
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KOHCTPYVPOBAHWE W PEMOHT

CepuiHo BbIMYCKAEMBIE OCUHXPOHHBIE ABUTC-
Tenm (AL}, KOTOPBIMM OCHALLIEHbI BCE COBPEMEH-
Hble MPEeANPUATMS, COREPXAT TPU HABOPA (a3-
HbIX OBMOTOK, KOTOPbIE CIIBMHYTHI MEXay COBOH
Ha 120°. Takas KOHCTpyKumst 0ByCIoBnEHa no-
BCEMECTHO PACTIPOCTPAHEHHOM TPExdasHOM
CHCTEMON MEPEMEHHOTO TOKQ, MPEAIOKEHHON
M.O.Jonmeo-o6poBonbCkum.

CoBpemeHHbie HCIeNoBaHMS MOKA3AsH, YTO
Hanbonee SbexTMBHON SBNSeTCH YeTbipexdas-
HOA CHCTEMQ SMEKTPOCHAGXEHMA NEPEMEHHOTO
Toka. Ecnm Bbl cyluecTsyiowyto cuctemy anekT-
pocHaBxeHus NPeobpa30BaTh B YETHPEXPA3-
HYI0, TO MPK TOM Xe NONesHoN paboTe MOXHO
BbN10 Bbl CHUAUTBL SNEKTPOIHEPTUIO, NOTPEHNS-
emyio ALl Ho 8 peansHo cyllecTsyiowmx ceTax
BBINONHWTb NONOGHbIN NEPEXOL, HEBO3MOXHO.

B nokanbHbix macwTabax yetbipexdasHas
CUCTEMO 3NEKTPOCHABXEHNS NEPEMEHHOTO

XapakTepucTUKN aCUHXPOHHbIX
aBUrateneu ¢ COBMeLYeHHbIMM

0OMOTKaMM

LA fyronos, A.B.[mxankos. C.H./lesaykos, M.tO.PyHos, r.CtaxaHos. Jlyrarckas o6/.

TOKQ LUMPOKO MCMOfb3YeTCs B COBPEMEHHOM
060PYAOBAHMM, K KOTOPOMY MPEbABASIOTCS
BbICOKME TPEBOBAHMA MO SPPEKTUBHOCTH MC-
MoNb3OBAHMS MEKTPOIHEPTUM U NO YPOBHSM
wymos. CTonb BLICOKME MOPAMETPLI YETHIPEX-
basHas cucTeMa 0beCcneumBaeT 3a cyeT or-
TUManbHOTO yrma casura das 90°.

Lna toro uto6el 8 cepuitrbix AL nonyums

YECKYHO XOPAKTEPMCTHKY, BAMSKYIO K KCKOBATOP-
Hoi; bonee sbicokuit KM v cosd B wmpokom
JMQNQ30HE HAPY3OK; MEHbLLMI YPOBEHb Mek-
TPOMOTHUTHBIX 1 MEXOHUHECKVX LLIYMOB; MEHBLLIIA
HQrpes; NOHWXEHHOe NoTpebneHne 3neKTpo-
SHEPIM.

CHipKeHMe YPOBHS MEKTPOMOTHUTHBIX Mexa-
HMYECKMX LLIYMOB W BUOPALMK OBYCTIOBNEHO TEM,

LA » ' yron casmra a3 He 120°, a 90°, mexay has-  4TO COBMELLEHHbIE OBMOTKM NOCBARIOT HEYeT-
17 vi HbiMn 06moTkamn H.B.9noseroit 6uino npes-  Hbie BbICLLME FAPMOHMKM NONS 1 TOKOB. YiyuLue-
" /- 2 noxeHo yctanasnveaTs B ALl coBmelLeHHbie  HO GOPMA MOMA B BOYLLHOM 3030P€ M MOTHHU-
1 717 OPTOrOHANbHbIE 0BMOTKM. [TpU 3TOM XOPAKTE-  TOMPOBOAOX. 30 CHET GOMBLIETO CEKUMOHMPOBO-
I - puctvkn ALl ¢ COBMELLEHHBIMM OBMOTKAMM  HUS YCUIIEHA M30NALMS OBMOTOK 1 YMEHBLLEHO
1 /7 MO CBOWM NAPAMETPAM NPUBAKXAIOTCH K XO-  MEXBUTKOBOE HaMpxeHie. [ls BbICOKOBOMBTHSIX
I P POKTEPUCTUKAM YeTbipexdasHbix Afl, All noBbILLEHO CTOMKOCTb K KOPOHMPOBOHMIO B
4 A7 Al ¢ coBmelLieHHbIM OBMOTKOMM MO CPaB-  JODOBbIX YACTSIX.
6 “ HEHMIO C CEPMIMHBIMMA MMEIOT MeHblLMe nyckosble  COBMELLEHHbIE ODMOTKM MOXHO YCTOHO-
> TOKM; MOBBILLIEHHbI MyCKOBON MOMEHT; MEXQHM-  BUTb MPOKTAYECKM HA OGO TpexdasHbii ALl
3 B MPOLLECCE KAMPEMOHTA WiW M3roTOBNEHMA. Ta-
2 P, kBt T2 kyi0 paBOTy MOXHO BHIMOMHATL B YCIOBMAX
20 160 200 240 260 320 360 400 440 [ B gg'g // [IEMCTBYIOLLMX NPEANPUATAI B XOfE PEMOHTA
[ puc.1 | 550 skennyatpyemoro napka ALl Takas mogep-
LA . 525 HU3aLMS ans npeanpusTia 6e3bonesHeHHa 1
b ig'g / He TPEGYET 3HAUMTENbHBIX KAMMTOMbHBIX 30-
220 2 450 7 Tpar. B 1o xe Bpems, MOREPHU3MPOBOB HOM-
2 425 bonee sHeproemkre All, npeanpuaTHs B KPaT-
= // ‘;2;2 7 YaMLLME CPOKM MMEIOT BOSMOXHOCTb CHM3MTD
170 717 35,0 7 notpebneHne 3nekTposHeprn. 1o Hanbo-
10 A 525 // nee fewesslit Cnocob J0OUTLCA SKOHOMMH 3rie-
140 Z 275 ~ KTpO3Heprv. Brenperite apym sHeprocbepe-
s 25,0 7 FQIOLLMX TEXHONOMMI TPEBYET NpuBneyeHns 6o-
110 77 ggg / nee 3HQUUTENbHBIX CPEACTB.
% 175 ~ [PpMBEREHHBIE HUXE XOPOKTEPHCTUKM CHIMA-
5 15,0 / MCb [ [BYX IBUTQITENEN, MPOLLEALLNX KAMUTCb-
80 lgg — HbIE PEMOHTBI MOdTE BuIropaHKs obmoTok. Ha o
o 75 HOM CMOHTWPOBOIM CTAHAAPTHbIE OBMOTKM, HA
120 160 200 240 280 320 360 400 440 U B 5,0 BTOPOM - COBMELLIEHHbIE. MSMepeHMﬂ nposoan-
lm 25 T2 Te0 00 5@ % 30 3w UE M P CMIEUMONM3MPOBAHHOM Nabopatopmuu dne-
LA — ' KTPOMEXaHHueckoro 30eoaa M K. Mapkca.
0,505 — Y, puc.d | Ha pue.1 npuseneHsl xapakTe-
gigg » b Br , PMCTMKM XONOCTOrO XOAQ, HQ
0290 —~ 22000 7| PMC.2 - XOPOKTEPUCTUKY KOPOTKO-
0.485 — 2100,0 7 O 30MbIKAHMS, HO PUC. - XO-
0,480 2000,0 / POKTEPUCTHKM KOIDPUUMEHTOB
gj;g / /‘\‘ 12888 . MOLLHOCTH, Ha PUC.4 - xapakTe-
0465 4 ‘ 17000 7 PUCTMKA MOLLIHOCTY B PEXMME KO-
0,460 7 P 11 1600,0 7 POTKOTO 30MbIKOHMS, HO PUC.S -
0,455 7 7 1500,0 2 XaPOKTEPUCTMKG MOLLHOCTH B pe-
8:222 / :gggg —~ ~ xume xonoctoro xoaa (1 - All co
0,440 7 12000 p 7 CTOHAQPTHHIMKA OBMOTKOMM; 2 -
0435/ / 1100,0 pd / All ¢ coBMeLLIEHHbIMA OBMOTKAMM).
guse — 13388 — A B 30BMCMMOCTM OT THNA, MOLL-
0,420 y 8000 HOCTU M 0BOPOTOB MOAEPHM3M-
0,415 7 700,0 = pyemoro Al ynyuwerue napame-
gjjég gggg pos konebnetca ot 10 no 50%.
0.400[ 7 2000 =1 3a roapl BbIMyCKa MOAEPHM3MPO-
0,395 70 BOHHbIX ABWTATENENM HU OfMH W3

120 160 200 240 280 320 360 U,B
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NMUCbMO B PEAAKLIUIO

Bhichinaio ankety xyprana “Snexktouk”. Cka-
Xy OTKPOBEHHO, COMBIM TPYAHbIM BOMPOCOM B
aHkeTe Bbin BOMPOC O HAMTYHLLMX CTATBSX FOAQ.
HemHOro nopymaB, pewmn BLILENUTs CTaTbH, B
KOTOPbIX OMUCAHBI COMbIE HEODXOMMBIE BELLM.

MepeuntoiBas “Inektpuk” No2 3a 2002 .,
30MHTEPECOBANCH CTATbEN NOCTOAHHOTO ABTO-
pa xypwana 0.bopogaroro “Oxpatser ane-
kTpuuectso”. besycnosHo, ero cratbu gocToi-
Hbl BCEX NoxBan. [10-CyTH, 3TO HOPOAHbIM QB-
TOP, TAK KAK BOMbLUMHCTBO €r0 CTATeH HaMW-
CQHbI MO CNEAOM JOMOPOLLEHHBIX HAPOAHbIX
n3obpetateneit. M 8 3ToN CTaTbE OH 3ATPOHYN
QKTYQIbHYIO TeMy. XOUy PACCKO3aTb BOM HACTO-
ALLYIO MPOBAY NPO AGHHBIA TUM CUTHATA3ALMA.

B nocnentme rogsl HOWy CTPaHY OXBATMN HO-
CTOALMA ByM 3ArOTOBKM PASHOTO TN MeTan-
nos. bonblume cTasku Gbinu caenaHsl HA UBeT-
Hble METONNSI, M oM cebst onpasaanu. CHada-

Jnekmpmik N5 /2002
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na BCce COBMPANOCh HA MYCOPHUKAX M CBAI-
kax. Koraa 3mv mecta 6biny BblumLLEHDI, O Xe-
NIOHME COXPAHUNOCH, U METANNA TPeBOoBANOCH
BCe BOrble, TO HAYANWUCH MENK1E KPAXH, KO-
TOPbIE CO BPEMEHEM MPEBPATUIUCH B HOCTO-
fLLMe 3a4UCTKM NPEANPUSTUN, OPraHU3ALMA U
HOCENeHus.

Y1066l KAK-TO 30LMTUTL MMYLLIECTBO OT TaK
HO3bIBOEMbIX “METONMCTOB”, HOPOAHBIE YMESTb-
Ubl HAYANU NPUOYMBIBATH M M3rOTOBNATL CAMO-
[€MIbHbIE CUCTEMbI CUTHONM3ALMK. Y OZHMX NO-
NYYQNnOCh OYEHb HEMIOXO, Y APYIMX M3-30 OT-
CYTCTBMS CPEACTB M KOMMNEKTYIOLLMX BbIXOAM-
IO XyX€, NOTOMY YTO MPOKTUYECKM BCE MPUXO-
[MNOCh AENATL W3 NOApPYYHbIX MaTepuanos. K
TaKUM M oTHOCATCA paboThukn ATC, KoTopsie
PO3PABOTANK CUTHANK3AUMIO, OMUCAHHYIO B
cratbe “OxpaHsieT anexkTpuyecTso”.

LeAcTBuTENbHO, AAHHOS CUCTEMO CHTHANM-
3aumn 3hdeKTMBHO CPABATLIBAET NPH OTKPbI-
BaHwu agepeit B nomewermne ATC. 3Has npus-

http://www.ra-publish.com.ua

UMM [eMCTBMS, “MEeTaNIMCTb” LOBOMLHO BbICT-
PO Hawnm cnocob, kak 0BOoHTH TaKYIO CUrHa-
nuzaupio. OHK He OTKPLIBAMK IBEPL CPA3Y, d
C NOMOLLBIO CTAMECKM CKAMBIBAMM MO3 B ABe-
PAX, BHIHAMOIM C HUKHETO KOHUQ BEPEH Bbl-
dpeseposarHyio gocky. Bxog 8 ATC otkpsit!
Tenepb MOXHO BLIHOCHTL JOPOTOCTOSILMIA Me-
TANA, KOTOPbIH OBEperanM TaKMM NPOCTHIM
CNocoBom.

TaK, 3KOHOMA HO CUTHQNM3ALMM, Mbl TEPSEM
poporoe umytiectso. INostomy npeanarato Te-
My 18 BCEX GBTOPOB XYPHANOB “InekTpuk’,
“Pagioamarop”, “Koncrpykrop”: “Curanusa-
uma Ha BCe cnyyam xuanu”. B ceonx paspabort-
KaX OMOTOpr LOJXHbI I'Ipeﬂ,J'IOI'OTb CUCTEMbI,
UMEIOLLME CYLLECTBEHHBIE NPEUMYLLECTBA HAZ
TOW, KOTOPas onmMcaHa B cratee ‘Oxpanser
3NEKTPUYECTBO”, M UCKIIOUMIK Bbl BCE CNOCO-
bl MPOHMKHOBEHMS B MOMELLEHME 3NOYMBILL-
NEHHUKOB.

P.A.Makcumenko, Bunnuukas o6n.
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CETEBOW CUTHANN3ATOP (http://www.radioman.ru)

[Mpeanaraemoe yCTPOUCTBO HAMOMHMT O TOM, YTO YXOAS W3 KBOPTMPSI,
HYXHO BBIKIIOYMTL CBET M GbITOBBIE MpUbOpL. B cxeme, mpusepenHoN Ha
PMCYHKe, ceeToanon ByaeT CBETUTLCA TOMBKO B TOM ClTydQe, ECAM B CETEBON
uerv npotexaet Tok. Kak npasuno, B COBpeMEHHbIX KBAPTUPAX UMEETCA He
MeHee [BYX KOHTYpPOB MOABOAKM HAMPsxeHus. HecnoxHo Takyio cxemy
YCTAHOBMTb HA KOXABIA KOHTYP. [lns1 MUTOHMA XONOAMIBHUKA HYXHO MPOROXNTH
OTAENbHbIE NPOBOLAA OT LLUMTKA. CBeTOﬂMOﬂ, HYXHO PA3MECTUTL BO3Ne BXOﬂHOﬁ
nsepu. [pusenenras cxema umeet nopor yyscteutensHoctn 40 Br, nostomy
pabota NpuGOpPOB (TENEBM3OpP, YQCH) B AEXYPHOM PEXMME HE BbI3bIBAET
CBEYEHMA MHAMKATOPO.

Ina usrotosnenms Tpaxchopmartopa Toka T1 B3AT YHUPUUMPOBAHHSI
TenedOHHbIN TPOHCHOPMATOP, C KAPKACA KOTOPOTO CHATA BEPXHSS 0BMOTKA
W Ha ee mecTe (4-6) HOMOTGHbI BMTKM DO 3ANOAHEHWS CBOBORHOrO MecTa
nposogom M3J1-2 aametpom 1 mm. B 3tom cryuae T1 nossonser nponyckats
uyepes cebs Tok go 15 A (mowHocts 3 kBr). 0

e
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NMYCKATEJIUA JNEKTPOHHDIE 1M3-001...113-004

0.1 Peme3oBckui, r.Kues

[Myckatenu anekTpoHHble TMNOB 13-
001...M3-004 npeprasHayeHs ans nycka
ORHOMA3HbIX 1 TPEXxPA3HbIX ABUrATENEH
OT 0IHOPA3HON CeTH Be3 KOHAEHCATOPOB.
[TyckaTenu pekoMeHayeTcst MCNomb30BATh
B MEXOHM3MOX C BEHTUNATOPHLIM MOMEH-
tom. OcHoBy nyckatenel cocTasnseT sne-
KTPOHHbI Npeobpa3zosaTens ¢pas OfHO-
kaHanbHbii AT unu aByxkaHansHbI A2,
KOTOpble MOCTABAAOT CAMOCTOSTENbHO

unu BcTpoenHsiMu B kopnyc [MHBC-10Y2
cornacHo Taénuue.

Myckatenu M3-001, M3-002 umetot
BCTPOEHHbIA PE3NUCTOP AN CABUIA $a3HbIX
TOKOB BO Bpemenu. B nyckatensax 13-
003, M3-004 npeobpasosartens $az u
peauctop sctpoersl 8 NMHBC-10Y2.

CxeMmbl NOZKNIOYEHMUS ABUTATENEH:

puc.1 - 01HOdO3HOrO NOCNENOBATENb-
HOrO; PMUC.2 - 0AHODGA3HOTO NaApanens-

b

HOTO; PUC.3 - TPEXDAIHOTO COBANHEHHO-
rO TPEyrofibH1KoM; PUC.4 - peBepCHBHAS
0AHOMA3HOMO NOCNEA0BATENLHOTO; PUC.S
- PEBEPCHBHAA OIHOMA3HOMO NAPAEsb-
HOTO; PUC.6 - PEBEPCMBHOA COBANHEHHO-
[0 TPeyrofbHukom; PUC.7 - mByX OfHO-
dasHbIx asuratenei; puc.8 - tpexdasHo-
[0 COBNMHEHHOTO 3BE3M10H; PUC.9 - Tpex-
$A3HOTO C PA3OMKHYTOW 3BE310M.

HanbonbLumm nyckoBbIM MOMEHTOM NPH
HouMeHbliem pabouem Toke obnagaet
cxema puc.9. B stoit cxeme npeobpaso-
Batens Gas B obmotke dassl A ocylue-
CTBASET “MHAYKTUBHBIA CABUT, a Ans ¢a-
3l B - “emkoctHoi”. B cxeme puc.8
MHBC-10Y2 samenen sunko XP v kHon-
koi SB. [Ins 3anycka psuratens HOXuma-
10T KHOMKY U BKIIOYQIOT BUIIKY B PO3ETKY.
|_|OCJ'Ie 3anycka ABuraTend KHOMky OTKIO-
4aioT.

O60o3HayeHns Ha cxemax: SQ - nycka-
tens [THBC-10Y2; SA, SB - nepeknioua-
TENM W KHOMKM (B nocTaeky He BxogsT); Al
- npeobpasosatens $Ga3 OAHOKAHASb-
Hbilt; A2 - npeobpasosatens ¢pas AByxka-
HanbHbIA; M - anexkTpoasuraTens.

Insa sanycka meuratens pesuctop R
YCTOHQB/MBAIOT B NPABOE KPAHHEE Noso-
XeHne u HaxumaoT kHonky SQ “Tlyck”.
[Mpu HaxaToi kHomke peaucTopom R noa-
BMPAIOT HEOBXOAMMBIA MyCKOBOW MOMEHT
n Bpema nycka. Knonky “Myck” Heobxo-
OMMO YAEepPXHBATL HOXATOM He Bonee 5
C, TOK KOK NPY HOXATOM KHOMKE BCEria
TEKYT NYCKOBbIE TOKM HE3ABMCUMO OT 060-
potoe asuratens. [Nocne 3anycka pesu-
ctop R dukenpytot, npu nocneayiowmx 3a-
MyCKOX PE3UCTOPOM HE MOMb3YITCA.

Cnepyet NOMHUTb, Y4TO MU BKIIOYEHMH
BCE BbIBOMbI MYCKATENA HOXOMATCH MOA
HanpsxeHuem cetn, nostomy [13-001,
M13-002 nydwe ycTaHOBMUTL B KIEMMHHK
[IBUrQTENS, KOTOPHIN HEOBXOAMMO 303EM-
NUTb.

Ha puc.10 npusener rabapuTHbIf Yep-

tex nyckatens. OB6o3HaueHne 3nekTpo-
8 nos: 1 - obwwmi; 2 - ynpasnexue; 3 - Bbi-
1 XO[l NEPBOro KaHANa; 4 - BbIXOA BTOPO-
ro KaHana.
KoHTakTHbiit TenedoH npoussommtens
. MOXHO Y3HQTb B PEAKLMM.
Tun OnHoKaHAbHbIM LByxkaHanbHbIM Bpems nycka [Mownocts aeuratena| MHBC-10Y2
nyckatens| npeobpasosatens Al | npeobpasosatens A2 | He 6onee, ¢ He bonee, kBT
M3-001 + - 3 2,5 -
M>-002 - + 3 2,5 -
M>-003 + - 3 2,5 +
M3-004 - + 3 2,5 +
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I'eOTepmaanaﬂ JHEPruda u ee ncnonb3osaHue

(Mo marepuanam xypHana “3eneras sHepretnka’)

B YkpauHe sHauuTenbHbie 3anacki TepManbHbIX BOA eCTs B 30-
kapnatse, [pukapnartse, Kpbivy v apyrux pernorax. Mx yxe ce-
FOfIHS PEHTADENLHO MCMIONL3OBATH HE TOMBKO S TennocHabxe-
HUg NOTPEGUTENEH, HO W AN NPOM3BOACTBA 3NeKTPO3HeprMK. Lle-
Hbl HO 3HEPrOHOCUTENN M MEPCIEKTUBSI X YBEMMUEHMS AENQIOT 3KO-
HOMMUYECKM BbIFOfHbIM CTPOMTENBCTBO TE0TEPMANTbHBIX 3NEKTPOCTAH-
UMM B YKA3QHHBIX PETMOHAX B Brvkaiiuem byayLiem.

[e0TEPMAnbHAA SHEPTUS - OIMH M3 NEPCNEKTUBHBIX BUAOB SHEP-
TMM, MO3TOMY ee [ABHO M WmMpoko mcnonsayioT Menanaus, CLUA,
Hogas 3enanams, Opanuus, Berrpus u MHorve apyrve CTpaHsi.
Bo ®panummn 70 reotepmanbHbix YCTAHOBOK 0O6ECNEUMBaIOT Ten-
nom 800 TeiC. yenosek HaceneHus.

[e0TEPMONbHBIE BOfIBI XAPAKTEPU3YIOTCS MHOTUMM BOKTOPaMM,
B 4OCTHOCTH, NO TEMMNEPATYPE X AENAT HA CNaBOTEPMAnbHLIE (10
40°C), seicokotepmansHbie (60-100°C), neperpetsie (cabiwe 100°C).
OHW pasaMyaioTcs U N0 MUHEPANU3ALMH, KUCTIOTHOCTH, TA30BO-
My COCTQBY, ACBREHWIO, TTyBMHE 3ANeraHms.

CaMbIM NMPOCTHIM W SKOHOMUUHBIM PELIEHHEM SBNAETCA HENOCPEN-
CTBEHHOE MCMOMb3OBAHKE rEOTEPMASTBHBIX BOLL NOTPEOUTENIMA: HE
HYXHO CTOBMTb JOMONHUTENbHBIE TEMTOOOMEHHUKM M SKOHOMMTCS
soaa. Ho 310t cnocob npurogeH Toraa, koraa BOAG COOTBETCT-
BYET CTAHAOPTY MMTbeBOH. [OPSY0A BOLA W3 CKBAXMHLI NPEABA-
PUTENbHO COBMPAETCS B PE3epByap, M3 KOTOPOrO NOACETCA MO-
TpebuTenam Hacocamu. PerynupyioT oTnyck Tenna B CucTeme
OTONNEHMA C NOMOLLULIO perynsTopos otonnexua. [pu Temnepa-
Type 50-70°C ysennumsaioT nnowwaas 060rpesatenbHbix Npubo-
pos. OTpaboTaHHYIO BOAY B 3TOM CXEME MOXHO CMyCKATh B OK-
PYXQIOLLYIO cpefy 683 OUMCTKM - OHQ COOTBETCTBYET COHUTAPHBIM
HOPMOM.

Ha pucyHKe nokasaHa cxema 060rpesa ¢ NoMOLLbIO reoTep-
MQITLHOTO UCTOYHMKA, Te | - MCTOUHMK ropsyeit Boasl; 2 - BORO-
pasbopHbie kpaHbl; 3 - cOopHbii Bak; 4 - ciyckarens Bo3ayxa; 5
- oborpesatenbHbie NPUOOPLI; 6 - AONOMHUTENbHLIA NOAOTPEBA-
Tenb; /7 - perynarop pacxoad Bogsl; 8 - Hacoc nogau; 9 - cme-
wwsaoLwmi Hacoc; 10 - nogbemHuK.

Combim nepcnekTveHbIM cnocobom oTbopa mybrHHOro Tenna
SBAFETCS CO3LAHME MOL3EMHBIX CUCTEM UMPKYISUMM C MOSMHbIM
WAV YOCTUYHBIM BO3BPATOM OTPABOTAHHON BOfb! B MPORYKTUBHLIE
MAACTH. DU CUCTEMbI MPEAOTBPALLAIOT MCTOLIEHHE 3ANACOB re-
OTEPMONbHLIX BOA, MOAREPXMBAIOT MMOPABNMYECKOE PABHOBECHE
B MOA3EMHbIX CIOAX, HE 3ATPA3HAIOT OKPYXQIOLLYIO CPEy B MEC-
TAX PACMIONOXEHHS TE0TEPMATbHbIX OBBEKTOB.

Lna ynyuwenus sHeprocHabxenmns B Kpbivy 30nnaHMpoBaHo
CTPOUTENLCTBO FEOTEPMOIbHBIX INEKTPOCTAHLMMA MOLLHOCTBIO MO
6 MBr 8 3anaaHOM Y4aCTH NONYOCTPOBA, e HA rMybuHe 4 km ectb

electrik@sea.com.ua

Bona ¢ Temnepatypoit 250°C, 0b1was MOLLHOCTb COCTABMT NOY-
™ 100 MBr. 3HauuTenbHbIE 30NACH F€OTEPMANbBHOM SHEPTMK
ectb B 3akapnarse. [porHosupoBaHHbI 3060p TEPMAsbHBIX BOS

anecs coctasut 15 miH. Mo 8 rog. [NyBUHG 30Neranus 3anacos
TepmanbHeix Bog o1 1200 go 2000 m. Ha cerogns 8 r.beperoso
ucnonsayiot aee cksaxubl ryGuHoi 800 n 970 m ¢ BbixogOoM Mu-
HepanbHO# Boabl Temnepatypoir +58°C.

B 3akapnarse ectb yHukansHoe mecto niowwansio 30 kw2 & paii-
ore c.3anyx ¢ temneparypoit o +200°C Ha rybuHe 4 km. Euwie
B 70-e rogwl uHcTHTyTOM “ATOMTENNO3NEKTPONPOEKT” paspabota-
HO 3KOHOMUYECKOE OBOCHOBAHME FEOTEPMANBHON SNEKTPOCTAH-
i motrHocTeio 1o 10 MBr ¢ nepcnektusoit ee pacumperins. Cro-
umocTb 1 kBT ycranosodroit mowHoctv coctaenset 800-900 non.
CLUA. TTput coBpemeHHbIX LEHOX HQ SHEPrOPECYPCh! CTOMMOCTb 3Me-
KTPOSHEPIUH, BHIPOBOTAHHOM HA TAKOW 3NEKTPOCTAHUMM, OyaeT B
1,2-1,5 pasa Huxe, Yem Ha TENMOBON 3NEKTPOCTAHLMM TAKOM Xe
MOLLHOCTH, koTopas pabotaet Ha yrme. [pu ucnonsbaosaHmm Ten-
NOBbIX “OTXONOB” 118 TEMNOCHOOXEHMS PEHTABENLHOCTL BO3PAC-
TaeT 8asoe. OTpabOTAHHAS TEPMANbHAS BOAG 30KAYMBAETCS HA-
30/ B MOA3EMHBIE TOPU3OHTbI, YTO OBECNEYMBAET SKONOTUYECKYIO
YUCTOTY PAWOHQ.

C yrnybnenmem B 3em1i0 TEMNEPATYPQ TPYHTA B CPEAHMX Lin-
potax Ha mybure 3-5 m coctasnaet 10-13°C u sbiwe. Mcnons-
30BAHME STOTO BMAQ TEOTEPMATBHOM SHEPTUM LUIMPOKO NPAKTUKY-
ercst 8 CLUA v crpanax 3anagHoit Esponsi gns otonnexms jomos,
MPOM3BOACTBEHHbIX MOMELLEHHH, KMBOTHOBOAYECKMX BEepM C No-
MOLLBIO TEMNOOBMEHHMKOB W TEMIOHACOCHBIX YCTAHOBOK. DTO AC-
€T BO3MOXHOCTb 3koHoMuTb 10 50-70% Tenna, Heobxommmoro ans
CO3[AHMA ONTUMASBHOMO TEMMNEPATYPHOTO PEXMMA B MOMELLEHM-
sx. [Ina paBOThI 3TON CUCTEMBI BHELLHMI BO3MYX NOACETCA B BO3-
[lyXxOBOfb!, PACTONOXEHHbIE HA MyBUHE 3 M, A NOTOM B NOMelLLE-
HMs. 3MMON BO3MYX MOJ 3EMIEH HArPEBAETCS, A JIETOM OXIAXAA-
etcs. Takas CUCTEMA BEHTUASIUMK ObING BNEPBLIE CMOHTMPOBAHA
8 CLUA B8 1977 r. ina co3namHmss MKPOKIMMATA B CBUHOPHKKE M0~
womstio 7,2x15 M. TennoobmeHnmk coctomt 3 12 Bo3ayxoBOmoB
pnHoi 30 M, yrnyBrieHHbIX B 3eMI0 BO3NE CBUHAPHMKA HA 3 M.
BeptukanbHbie BO3ayx03a60pHMKM NOgHMMAIOTCA Ha 1,5 M Haa no-
BEPXHOCTbIO 3eMIW. [ OPU3OHTONbHBIE BO3AYXOBOMb! UMEIOT HOKITOH
B CTOPOHY BEPTUKAILHOM KAMEPSI, TE HAXOAWTCA MecTo cbopa
KOHAEHCATA. 3UMON BO3AYX B NomeLLeHnn HarpesatoT go +25°C
npv Temneparype cHapyxu -28°C, a netom oxnaxaatot go +14°C
npu Temnepatype cHapyxu +35°C.

B ABCTpUM 3KCNNYQTUPYETCS rE0TEPMANbHAS CUCTEMA, KOTOPAS
COCTOMT U3 [IBYX BO3[yXO3QB0PHBIX BEPTUKAbHBIX BO3AyXOBOAOB
n 20 Noa3emHbIX NIOCTMOCCOBBIX BO3YXOBOAOB [IMHON 35 M 1

avamerpom 200 mv. MakcumansHast nosaua Boaayxa - 10000 m3/u.
Ha npotsxeHun ropa Temnepatypa B XMBOTHOBOAYECKMX NOME-
weHuax nopaepxusaetca +15-21°C. Takue reotepmansHble cuc-
TeMbl OKynatoTcs 3a 3-5 ner.

B Hemeuxom r.KoxeH peannsosan npoekT Hanbonbiuel B Espo-
ne TEMIoBON NOMMbI C MOA3EMHBIMM 30HAAMM, KOTOPAs obecre-
YMBOET TEMNOBOM 3Hepruen 35 komHaT B Tpex momax. Yepes
30HAbI, ymybneHHbie B 3emnio Ha 98 M NpokaUMBAETCA XONOAHAS
BOAQ, KOTOPOS HAFPEBOETCS A0 TEMNEPATYPSI TPYHTA. Tennoesle
MOMMbI NO3BOMISIOT MOBBILATL Temnepatypy Boasl 40 +50°C u Bos-
BPALLQIOT NONE3HON 3HEPTMM B 3 pa3a BOmblIE 3ATPAYEHHOM.

Mo nocneaHum nporHosam, nposeaerHsiM B 1998 1. Muctury-
TOM TexHWyeckor Tennoduankn HAH YkpanHsi, execytouHsie skc-
MTYATALMOHHBIE BOSMOXHOCTM CEMM Te0TEPMANbHBIX NoLioaei 3a-

kapnates coctasasior 239,4 Thic. M TEPMQSbHBIX BOA TEMNEPa-

http://www.ra-publish.com.ua

QuekapitN25/2002



SHEPFETUKA

Typort +60°C, 4To N0O3BONAET HA MX OCHOBE MOMYYUTL SHEPTETH-
yeckyo mowHocTs 492,6 MBr.

B 1999 r. Hauanacs skcnnyataums nepsoit B 3akapnaThe reo-
TEPMAIbHON YCTAHOBKM e TennocHabxerus caHatopms “KocuHo”
Beperosckoro paitora. Ha Tepputopun caatopus pacronoxe-
Hbl [1BO IBYX3TOXKHBIX OMO, LIECTb OIHO3TCXKHBIX, TENNOCETH OT KO-
TensHoM, pabotaiolei Ha Teepaom Tonnmee. CkeaXmHbI MyOUHON

o1 900 g0 1300 m obecneusaior cyTouHyio gobbity 7500 m3 Tep-
mansHoi Bogsl Temneparypoit +32°C. [ina Hyxa caHaTopust MCronb-
3yETCA HACOCHBIN CNOCOD LOBLIYM TEPMANbHLIX BOML, KOTOPbIM 06EeC-
MEYMBOET C MOMOLLBIO MNACTUHYATHIX TENNOOOMEHHHKOB 0BLLLYIO Ten-
NOBYIO MOLUHOCTL ycTaHoekM 1,2 MBr. Dkcnnyaraums 31o# ycTo-
HOBKM ObecneunBaeT 3koHoMMIO 143 T yCOBHOTO TONAMBA B rof,
Kpome 31010 MMnotHoro npoekta B8 061acTM 3aMNAHUPOBAHO
CTPOMTENLCTBO MEPCMEKTUBHOM FEOTEPMAIEHONM NEKTPOCTAHLM
mouHocTsio 1,6 MBT B c.Tepebna Tauesckoro p-Ha. [Ina passuTusa
FEOTEPMANBHON SHEPIETUKM HET HyXbl CO3A0BATL HOBLIE NPEANPU-
STUA SHEPTreTMYECKOTO MALUMHOCTPOEHMS, OBOPYAOBAHME MOTYT
W3rOTOBNSTb UMEIOLLMECS 30BOMMI.

MokasaTeny 3bpGeKTUBHOCTU TEOTEPMANbHBIX YCTAHOBOK MPEBbI-
LIQIOT TEMOBLIE W ATOMHBIE, M MPU AEHCTBYIOLLMX TAPUMAX HA Ter-
NO- W 3NEKTPOSHEPIUIO TOKME YCTAHOBKM B Brnxaiiuee Bpems
MOTYT PO3BHBATLCSA 30 CYET COMOGUHOHCMPOBAHKS. [TONHOCTHIO OC-
BOEHQ TEXHONOMA re0TEPMANBHOTO TEMIOCHOBXEHMA HOCENEHHbIX
MyHKTOB, CENbCKOXO3AMCTBEHHbIX OOBLEKTOB M HEOOMbLIMX Npef-

npvaThit. MPOMBILLNEHHOE PO3BHTHE FEOTEPMANBHOM SHEPrETUKM U
nof3emMHoro akkymynuposanms nnanmupyetca nocne 2005 r. B noa-
FOTOBMTENbHLI NEPUOM AOMKHbI ObiTh CO3AAHHI AEMOHCTPALMOHHLIE
YCTAHOBKM: 3NMEKTPOCTAHUMA B 3akapnaTckoi obn. soane c. Pyc-
ckvie Komatusl, cuctema TennocHabxeHma 75-KBapTMpHOTO Xuno-
ro IOMa B T. InTe, CMCTEMA reOTEPMATbHOMO OTOMIEHMA TEMML, B
YepHurosckon obn.

CerogHst HaY4HO-MCCTIEROBATENLCKME PABOTH MO TEOTEPMANLHOM
SHEPreTHKe BLINOMHAIOTCS B COOTBETCTBUM C FOCYACPCTBEHHOM HA-
YYHO-TEXHUYECKON MPOTPAMMON “IKONOTMUECKH YNCTOR SHEPreTH-
ka Ykpauhsl”, yreepxaenroi noctadoenenem KMY Nel0O or
17.01.1996 r. [Nporpamma OTMEYOET HECKOSLKO MPHOPUTETHBIX HO-
MPABAEHNI PA3BUTMA TEOTEPMASBHOM SHEPIETUKMA: CTAHLMM TENNO-
cHabxenus, reoTIL, cylmmbHble YCTAHOBKM, OTOMNEHME TEMNL,

Benywmm nccnenosarenem, paspaboTuMkom NporHo3os, Npoek-
TOB, METOMK NO MPAKTUYECKOMY MCTIONB3OBAHMIO F€0TEPMATbHOM
SHEPIM SBRSETCS OTAEN TEXHONOMMM JODbIUM TEOTEPMATBHOM 3HEP-
v Micturyta texHuueckoi Tennodmamkn HAH YkpauHsl, koTopbiit
BO3MABNAET AOKT. TexH. Hayk [.M.3a6apHbIi.

HenoBHO M3ydeHnemM BO3MOXHOCTEN MPOKTAYECKON PeanM3aLmm
MPOEKTOB UCNONb3OBAHMA rEOTEPMAILHOM SHEPMKM B YKpaMHE 30-
HANIOCh COBMECTHAA paboyas skcnepTHas rpynna Jlatckoro sHep-
FETMYECKOTO QreHCTBA M VIHCTUTYTO TEXHWUYECKOH TennoGusmku
HAHY. Tpynna o6o3HauMna psa 0BbLEKTOB, HO KOTOPLIX MMEET
CMbICIT MCTIONb30BATb COBPEMEHHBIE TEOTEPMANbHBIE TEXHOMOTMM.

0.6opogatsii, MBaHo-OpaHkoBckas 06/1.

Koraa xotaT mpueectv npumep TexHuuec-
KOW OTCTANOCTH, YOCTO BCIOMUHQKOT HALLY Ae-
pesHio. A Mexzy Tem B YKPAMHCKMX AEPEBHSIX
HOKOMNEHO POMAAHOE KOMMUYECTBO 3NEKTPUYE-
CKOM M 3nexTpoMexaHmyeckom Textmku. Ha-
NPMMEP, SNEKTPOCBAPOUHbIX QNNAPATOB B MO-
em cene Bonblie, Yem Ha GOMbLIOM 30BOAE Me-
TONNOKOHCTPYKUMIA. MyKOMOSbHBIE MENbHMLB,
KPYNOPYLUKH, HOXORALMECA B PACMOPAXEHMM
OLHOCENbYAH, B CBOEM CyMME MMEIOT MPOM3BO-
DMTENLHOCTL LENoro 3asoad. A u1cno aepeso-
06pabaTHBAIOLMX CTAHKOB YXE MPEBLICHNO
KONMYECTBO TEXHMKW HQ MPEANPUATM NO 06pa-
BoTKe ApEBECHHBI M NPOM3BOACTBY MeBenu.
Hv ogHa CTpaHG MUPa HE MMeET B CBOWX Ae-
PEBHAX TAKOTO GONBLIOTO NoTeHuManal

OnHa 13 NpuuMH HM3KOTO KO3bdMUMEHTa
MCMONb30BAHMA SNEKTPHYECKON W SNEKTPOMEXC-
HMYECKOM TEXHWKM HO CENne - MNOXCR MOABWX-
HOCTb €€ NOPKQ, OTCYTCTBME AELIEBOTO TPOHC-
NOPTHOTO CPeAcTsa. B BonblunHcTee cydaes
BLIFOAHEE NEPEBO3UTb HNEKTPOCBAPOYHLIE aM-
naparbl K METANNOKOHCTPYKLMAM, MUHU-MENb-
HULILI K MELLKOM C 38PHOM, fepesoobpabarsi-
BOIOLLME CTOHKM K TOHHOM APEBECHHBI, O HE HO-
obopor. Takum obpazom, ana Bonee NONHOro
MCNONb30BAHMA HQ CENE TEXHWYECKOro 0Bopy-
LOBOHMA HYXHA MO6MﬂbHOCTb‘

CerofHa 3HEPreTMYECKUI KPU3KC B HALLEH
CTPOHE - KPU3MC YPE3MEPHOTO BECCMBICTEHHO-
ro notpebnerus sHeprmn. MogobHoe yxe ne-
pexunn 10 neT HO30A HALK COKO3HUKM MO Bbi-
xony s CCCP - npubantuitckue crpansi. Pas-
HWLQ TOMBKO B TOM, YTO Y HOC SHEPrOHOCHTE-
N1 TONBKO NOAOPOXANM, O Y HUX TOFAA UCHE3-

nn coscem. OpHOM M3 Mep, NPEANPUHSTHIX
NPABMTENLCTBAMM M HOPORAMM CTpaH [lpu-
BanTuki B GOpLOE C SHEPrETUYECKMM KPU3MCOM,
BbINO WIMPOKOE MCMONL3OBAHME BENOCHMELOB.
Ho rpy3onogbemHoCTb BENOMALLMHbI MANA, W
KOOMEPATMBL BLICTPO HONOAMNM NPOU3BOACT-
BO BENOKONECHML, CMOCOGHLIX NEPEBO3NTL 4O
100 kr rpysa. Munumatiey Beinycka TaKOM uy-
[o-TexHuKkM nopxeatmi Mukckuit Benosasog,
Ero "yHuBepcansHas BenoTauka" umena cbem-
HYIO MPULENHYIO AYry, OTKMAHYIO MOJHOXKY M
MHOTO fpyrux HoslecTs. CTouna MuHcKas Be-
nokonecHmua 35 pyb. npu LeHe 6onbLOro Be-
nocunena 72 pyb. Kak Tonbko Hapos cnonHa
OUEHW YPE3BLIYAINHYI0 PEHTABENLHOCTL HO-
BOrO BMAQ TPAHCMOPT, UHUUMOTUBY MMHYCH
Cpa3y NUKBUAMPOBAIMA...

B YkpauHe, HeCMOTPS HO [MTENbHBIN SHEp-
reTMYECKMI KPU3NC, BENOKONECHULO MOKA eLe
HEW3BECTHA WMPOKMM Maccam. Bot u pewwmn
1 CO3LATb KOHCTPYKUMIO, ANSI M3TOTOBNEHMS
KOTOPOM MOHOROBMTCS TONLKO NEKTPOCBApP-
KQ W 3NeKTPOTOUMNO (CM. PUCYHOK). VimeHHo
3Ty KOHCTPYKUMIO 5 NPEANAraio Ans TPAHCNop-
TUPOBAHMS 3MIEKTPOMEXAHMYECKOTO 06OPYRO-
BaHus. B Heil uaMeHeHO KpenneHue konec, Te-
Nepb OHUM HE BHINARAIOT (KAK 3TO MMENO Mec-
TO B MUHCKOM KOHCTPyKunu). Takxe ynpolue-
HO KpenneHue KonecHuusl k Tpybke senocu-
negHoro ceana. Ymeneu B.Meanms npeanoxun
30MEHHTL MPOXOUYLLMIA XECTIHOM Ky30B KYCKOM
MPOBONOYHON CeTku. Tenepb HA KOMECHMUE
MOXHO Nepeso3nTh Mobbe TPy3bl: ALWMKK,
BOuKM, MELKM, TeNesn3opsl, LOCKM, METan-
NONPOKAT, KNETH CO CBUHBIMM, YilbK, YPOXAH
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C 0ropoaa, APOBA, CTPOAMATEPHANLI U MHO-
roe ppyroe. [Tpu UCNBITaHMK Ha BENOKONECHN-
Ly YKNaabiBanu rpy3 B ueTsepTb TOHHbI! Ecnu
BMECTO KOMEC OT AETCKOTO BENOCHNead yCTa-
HOBMTL KONECA OT MOMEAd, TO rPy30nOgbem-
HOCTb YBENMYNTCA, HO TAYKA 6yﬂeT MnoXo Ka-
TUTLCS MO [OPOTE.

HeoxmaaHHO 4nst MeHst CaMOro npokar ee-
NOKONECHULbI BMECTE C MENbHMLEN, INeKTpo-
CBOPKOW M 1ePeBOOBPABATHIBAIOLLMM CTAHKOM
CTan NPUHOCHTL Hennoxyio npubeins. O6pa-
30BANACH ATMHHAS O4EPEdb XENaIOLMX, Npy-
LLNOCh M3roTOBMTS eLle 5 u3penuit. Benokonec-
HMLG OKA30NM0Ch HE3OMEHMMOM Npu BHIGOPE
B N1ECY AMKOPACTYLLMX COXEHUEB Ans KyNnbTh-
BUPOBAHMA COAQ.

B 2000 r. ynanocs onybnmkosath maTtepm-
an o senokonechuue B rasete ‘lNopanHuua”
No46 (196) ot 16.11. [lymato, uto co speme-
HEM YMErbLibl OLEHST YAOBCTBA UCNONb3OBA-
HuA BENOKONECHUUS. MHTepecHo, uto koraa-
70 B YKpPOMHE [BYXKONECHAS TAYKA Ghina
oyerb nonynapHa. bans c. Cropbie Kogaku
[lHenponeTpoBcKkoi 0bn. apxeonor Hawnm
peykonky, uarotosnennylo 4500 net Hasap!
[Mp1MEHEHME NETKOM KONMECHWLS B TAHAEME C
BENOCHNEAOM MO3BOMMT YBENWYUTL PEHTO-
BenbHOCTL M CKOPOCTb HOBOTO (BABHO 306bI-
TOrO CTAPOro) TPAHCMOPTHOTO CPEACTBA K
POCLUMPUT HOLUM BO3MOXHOCTH.
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bECE/

bl 110 JAEKTPOTEXHUKE

NEKTPUYECTBO - OT NPOCTOrO K COXHOMY

(Mpononxerme. Havano cm. 8 P2 5-12/2000; 1-11/01; 1-4/02)

Moneson TpaHsucrop
€ U30JIMPOBAHHLIM 30TBOPOM
(MOSFET)

CyuiectsosaHue (B oTanune ot buno-
NAPHBIX MPUOOPOB) HECKONMBKUX MPUHLM-
MUANbHO PA3NUYHBIX POA3HOBMUAHOCTEI
MoneBbIX TPAH3UCTOPOB Aenaer 6asu-
PYIOLLYIOCA HO MX MPUMEHEHUM CXEMOTEX-
HUKY OYeHb Pa3HO0bpasHoi. Mpu sTom
COBEPLEHHO OCOBYI0 POfb B COBpE-
MeHHOM anekTponuke urpaior MOI-
TPAH3UCTOP®I.

Tepmmun “MOTT-TpanHamucTop” o3Haua-
€T - NONEBOW TPAH3UCTOP, MMEIOLLMUN
CTPYKTYPY METAMN-OKUCEN-NoNnynpoBoa-
HUK. B HexoTopbix cryyasx BCTpeyaetca
M TOKOE HA3BAHME 3TUX NPUOOPOB, KaK
MAIM-TpaH3KcTop, T.6. METANN-auaNEeKT-
puk-nonynposogHuk. OaHako Haubonee
NPeanoYTUTENbHONM CErofiHa ABNseTCs
MEXLYHAPOAHAS KNacCUdUKaLms, CO-
rmacto kotopor MOTT (MIM)-tpansuc-
Topbl Hasbisaotcs MOSFET. Cneanyer
30METUTb, 4YTO HE TOMbKO uMyeckue
MPOLECCh B MONEBbIX TPAH3MCTOPAX C P-
N-nepexosom CyuwiecTBEHHO OTAKYAIOT-
s OT aHanormuHbix npoueccos 8 MIMM-
NpubOPax, HO B HEMEHbLIEH CTENeHH
370 Kacaetcs u BAX.

Ha puc.74 vwsobpaxeHa crpyktypa
MOTI-TpaH3ucTopa, MMEIoWero KaHan
N-t1na. B kauectee 0cHOBbI MCMONb3yeT-
Csl KPEMHUH, CnabonerMpoBaHHbIi npu-
mecsio P-tuna. [se 6nusko nexawme
061aCTH CTPYKTYPbI IETUPYIOTCS MPYME-
cbio N-TUNa M 3NeKTPUYECKU COEAUHSIOT-
Csl C 3NEKTPOAAMM UCTOK M CTOK.

YNpaBAsiowMM 3NEKTPOAOM, KOK W B
PAHEE PACCMOTPEHHBIX CTPYKTYPAX, Ciy-
xut 3atop. OpHako B otnmume ot JFET
y MOl -tpaHsuctopa 3aT80p OTAeneH ot
OCTQLHON KPEMHMEBOW CTPYKTYPbI HE
0OPATHOCMELLEHHBIM MEPEXOAOM, d
OYEHb TOHKMM CIIOEM AMOKCHMAC KPEMHMS,
KOTOPBbIM W SIBNAETCS OKUCIIOM, U30NMPY-
owpm 3ateop. CregosarensHo, B AaH-
HOM Cry4ae OTCYTCTBYeT 3anpelieHue
HO MOMSPHOCTb MPUIOXEHHOTO K 3ATBO-
py (oTHOCHTENBLHO McTOKA) NoTeHumanal
Kpome Toro, nposoanMmocts okcuad

KPEMHMS HO HECKOMbKO MOPSAKOB HUXE
NPOBOAMMOCTH OBPATHOCMELLEHHOTO
P-N-nepexoaa.

Yo kacaeTcs nomnoxku, To 0BbYHO
OHO COoeauHAETCS C MCTOKOM. EcTecTseHHo,
MOT-TpaHsucTopsl NpousBoaATCA KAk C
kananom N-tuna, Tak u ¢ kananom P-tu-
M0, YTO 1O HEKOTOPOWM CTEMNEHW QHANOMMY-
HO N-P-N n P-N-P 6unonspHsim crpykty-
pam. OmHAKO MMeeTCs elle OauH “Hio-
aHC”, KOTOPbIM HE MMEET aHanora y buno-
NAPHBIX TPOH3UCTOPOB.
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Peyb uget 0 MOIM-tpansucropax ¢ MH-
OYUMPOBAHHBIM kananom 1 o MOIT-
Tpansuctopox co BCTPOEHHBIM kaHanom
(HE3GBMCMMO OT BMAA NPOBOAMMOCTH). Ta-
ke MOSFET HasbisaioT Takxe oboralueH-
HbIMM MO0 COOTBETCTBEHHO OBEIHEHHBIMM.
[MOACHUM BHILLECKA3AHHOE HA KOHKPETHbIX
NPUMEPAX.

Ha pme.75 nokasaHa CTpykTypa Kpem-
HMEBOTO (I dY3MOHHO-NNAHAPHOTO) None-
soro MOT-TpaH3ncTopa ¢ UHayUMPOBaH-
Heim kaHanom P-tuna KM304A. Otmetum,
4TO B 3TOM CIly4ae NPOBOAMMOCTb KAHANG
MMeeT IbPOYHbIA xapakTep. MHTepecHa
NepexoaHas XapAKTEPUCTMKA 3TOMO TPAH-
31CTOPQ, ABAAIOLLErocs NPUbopom obora-
weHHoro Tina (puc.76).

Kak Bugmm, B OTAMuME OT nepexoaHom
xapaktepuctvku JFET, roe, kak u3sectHo,
MOKCMMQNBHOMY TOKY CTOKQ COOTBETCTBY-
et Usn = 0, 3pecb Huyero nopgobHOro He
Habniopoetcs. HanpoTue, ckonbko-Hubyap
3ametHoro Toka croka (lct) He Gypet u B
TOM Cnyyae, €ClM OTPULATENbHBIM NOTEH-
uvan 3atsopa gocturHet -3 B. Oapnako
MMEETCA HEKOTOPAas 0COBAR TOYKA HA ne-
pexoaroi BAX KM304A, nocne kotopoit
TOK CTOKO HQYMHAET CTPEMMTENLHO HAPQ-
crath. CoOTBETCTBYIOLIMI 3TOM TOYKE NO-
TeHuman Usu HO3LIBAIOT MOPOTOBLIM HO-
NPAXEHHEM.

DTO 03HQYQET, YTO Yy PACCMATPMBOE-
moin pasHosuaHoct MOSFET & nexonHom
cocrosnmn (Uan = 0) et kanana nposoau-
mocti. M bopmmpyeTcs TakoBO# TONLKO B
TOM CIy408, €CMM YNPOBASIOLIEE HANPAXE-
Hue (Usw) npesbicut no abconioTHoi Benu-
ynHe Unop!

[lo cux nop cyliecteyer mHeHue, 4TO
oborauieqHsie MOSFET xopolum Tonsko B
KQYECTBE KITIOYEBbIX SEMEHTOB U BbICTPO-
[EMCTBYIOLMX BECKOHTAKTHBIX KOMMYTATO-
POB, HO MOMIONPHIOAHbI B KOYECTBE YCUIU-
Tenel rapMOHMYECKOrO CUrHANA. JT0 Aa-
NEKO He BCEraa CPABEMIMBO, MOCKOSbKY,
Hanpumep, KM304A (sepree, 2M1304A)
O4EHb HENIOXO 30PEKOMeHaoBan ceba 1 B
cneundrYeckmx CUrHANbHLIX yeunutenax. B
4OCTHOCTH, 0COBO OTOBPAHHLIE TPAH3MC-
TOPbI 3TOMO TMNA, U3BECTHbIE, KaK “TTuHTC-
2", NPUMEHSTIM B YCUIMTENbHBIX TPAKTAX
3NeKTPOHHOM annapatypsl “JlyHoxona-2".

Mon onpepeneHnem “cneundpuueckue
CHrHQNbHLIE” NOHMMAIOTCSA T YCUIUTENM, Y

E-mail: electrik@sea.com.ua

http://www.ra-publish.com.ua

AnekmpmkiNG5 /2002



JJIEKTPOLLUKOJIA / SJIEKTPOAIIMAPATYPA

KOTOPbIX MMEETCA “CRIALLMIA PEXMM”, HO3bI-
BAEMBIN TAKXe “PEXMM OXMOaHMs ", “SHep-
rocbeperatoLmin pexim’” 1 T..

Tem He MeHee HECOMHEHHO, YTO 3HQYM-
TenbHO BOMbLUEH NOMYASPHOCTLIO MOMb3Y-
torcs MOSFET, umetowme BCTPOEHHbBIM
kanan. K ux uucny oTHOCHTCA KpemHue-
BbIA AU PY3UOHHO-NAAHAPHBIA NONEeBok
TPAH3MCTOP C U30NMPOBAHHBIM 3ATBOPOM
n kananom N-tuna KIM305. Ero tunossie
NEPEXOfHbIE XAPAKTEPUCTUKM MPUBELEHI
Ha puc.77. Takoi npubop MOXeT ofuHa-
KOBO YCMELIHO PabOTATH B ABYX PA3NMYHbIX
PEXHMOX.

Ecm Usn > 0, 1o dyHKUMOHMpOBaHHKE
NPOMCXOIUT B pexmme 0BoralieHms Ka-
Hana MOSFET Hocutenamu, onpepensioLum-
MM NPOBOAMMOCTb, B JAHHOM Cly4Qe dre-
kTpoHamM. [TpK 3TOM KOMMYECTBO HOCHTE-
nei 6onblue, yem npu Usn = (!

B tom cnydae, ecm Usn < 0, T.e. B pe-
XnMe 0BEHEHMS, NPOBOAUMOCTb YMEHbLLO-
eTCsl, M MO Mepe TOro KAK MOTEeHUMan 30-
TBOPQ CTAHOBMTCA BCEe Bonee oTpuUaTEND-
HbIM, TOK CTOKQ M/IGBHO CMOACET 10 HEKO-
TOPOW OYEeHb MQNOW BEMMUMHLL. TO 3HAYE-
Hue Usu, npu kotopom lct = 10 mkA, Ha-

3bIBAIOT HAMPAXEHMEM OTCEUKM.

Oanrako MOSFET KIM305 (ocobento ¢
numekcamu [, E v X) umeer ewe u apko
BbIPOXXEHHbIM NMHEMHbIN yyacTok BAX, or-
PAHWYEHHBIA NPAMBIMMA, NOPANENbHBIMA
OCM OPIMHAT M MPOXOASLUMMM YEPES TOU-
KM O 1 C. DTOT y4OCTOK HA3LIBAKOT KBAAPA-
TUYHBIM, U OH OYeHb MPEANOYTUTENEH B
CXEMOX BbICOKOKQUYECTBEHHBIX YCHIUTENEN U
FEHEPATOPOB MAPMOHHYECKMX CUTHAMOB KaK
HM3KOM, TOK U BLICOKOM YOCTOTHI.

VIMeeTcs Takke 1 TaKas PA3HOBMEHOCTb
MOSFET, kak VMOS-tpansucrop. He ka-
CQACh TEXHONOTAYECKUX TOHKOCTEM MX CTPYK-
TYpbl, OTMETUM CYLLECTBEHHYIO OCODEH-
Hoctb BAX stux npubopos. Ha puec.78
NPMBEAEHA TMMOBOS NEPEXOAHAS XAPaKTe-
puctuka YMOS-tpansucropa KM310A.
Briarogapst Tomy 4TO AAMHA KaHANA Y no-
[OGHLIX CTPYKTYP MANQ, TPOH3UCTOP HAXO-
OMTCA KOK Bbl B HEKOEM MOANOPOroBOM
COCTORHMM.

Mpwu 31om, koraa Usu = 0, yepes kaHan
ByaeT NPOTEKATL HEKOTOPbIN HESHAUUTENb-
HbI TOK, HO3bIBAEMbIA HAYQASbHBIM TOKOM
croka. Kak Tonsko Usn craHosuTcs Gonb-
we 0, TOK CTOKA HOUMHOET HEMEMNEHHO

fc, mA
o Uey=58
8
b
4
2
0 ! 2 3 UsE

sospacrars! [ostomy y VMOS-tpaxamcro-
POB HET TAKOTO NAPAMETPA, KK MOPOro-
BO€ HANPSXEHHE.

Couyetas B cebe CBEPXBLICOKOE BXOf-
HOE COMPOTMBAEHME W MAMIE 3HAYEHMA
mexanektpoaHbix emkocter, YMOS-Tpan-
3MCTOPBI 3AMEYATENbHB ELIE M TEM, YTO
NPEKPACHO MOryT paboTaTh HE TOMBKO B
MQNOCHTHQASILHOM PEXMME, HO M NPH OM-
nepHbix Tokax! XopoLo 3apekoMeHnoBany
OHM Ce6F 1 B PEXMME LIMPOKOMONOCHOTO
younenms. [Mpumep nopobHsix npubopos -
K901, KN902 » KM905.

(Mposonxerue cnenyer)

CXEMA SJIEKTPOU3ITOPOAN

DNEeKTPOM3rOPOAb MPEAHASHAYEHA A7
OTPOXAEHWSA 3ArOHOB M NACTOMLY KPyr-
HOTO POraTOrO CKOTA M TEMST, ANA 3aLLM-
Tl COfI0B, OTOPOAOB, NOCEBOB CTOTOB Ce-
HO OT YObITKOB, HOHOCMMBbIX CKOTOM W
3BEPAMM, O TAKXE ANS NPEAOTBPALLEHHS
MONCAGHMA CKOTA HA TPAHCMOPTHbIE M-
TMCTPONM W B OBPATY.

DNekTPOM3ropoab MUTAETC OT CETH
nepemertHoro Toka 220 B win ot 6ara-
pen u3 6 snementos A373. Ee cxema
MOKO30HO HO PUCYHKE. [pu nuTaHmu
ot cetvt Hanpsxenune 220 B nocrynaer
yepes koHpeHcatop Cl1 u pesucrop R3
Ha seinpsmutens VDT, VD2 ¢ yasoeru-
em HanpsxeHus. BeinpamnerHbiM Hanps-
KEHUEM 30PAXAIOTCA KoHAeHcaTopsl C2,
C3 no Tex nop, noka HAMpsxeHue Ha
HUX HE MPEBLICUT HANPSXeHUs NPobos
nuHmctopos VD3, VD4 (180-220 B).
Mpu npoboe AMHUCTOPOB HAKOMUTENb-
Hble KOHAEHCATOPbI PA3PSXAIOTCA HA
NEpPBUYHYIO OBMOTKY BLICOKOBOMBTHOTO
TpaHcdopmatopa T2. Mpu 3Tom Ha BTO-
PHYHON OBMOTKE MHAYLMPYETCA UMMYNbC
BbICOKOTO HAMPSXEHMS, KOTOPLIN NOAa-
eTCs HO MPOBOJ MEKTPOUTOPOIM.

Mpu IMTaHMM OT BaTapen BrIOYaET-
Csl FEHEPATOP MMMYILCOB HA TPAH3MCTO-

- ¢/
0022

C.M.Ycenko, YepHurosckas 061,

YB2 (2C3VD3VDY T2
g 3l 7% 00

:, & w3Lopody
: , 2
4o

| VD1,VD2KA2431
VD3, VD4 KH102

12 g 7 | vrt'kraoon
e o |5 ‘
XP/ y51.x020 1 5
681..686
o gEefse
~ ar” i T
2208 I I

24x

pe VT1 u tpancdopmatope T1. Yacro-
TA MMMYNbCOB PEryaMpyeTcss NepemeH-
HbiM peauncTopom R2.

DneKTPOM3ropoab M3roTOBEHA HA
sasoge “Kowtakt” B r.3eHbkos, [lon-
TABCKOM 06n.
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AanpxecTt No aBTOMOOUNLHON 3NIEKTPOHUKE

www.nnov.rinet.ru

Bnok 35neKTPOHHOro 3CHKUraHus

Cxema GBTOMOBMILHOTO 3MEKTPOHHOTO
6noka soxuranms (puc. 1) paspaborana u
ucnbiaHa 8 astomobune “Kurynm 2108 u
APYTUX, B KOTOPbIX MPUMEHSIOTCA TOAH3NC-
TopHbie kommyTatopsl (3620-3734) ¢ bec-
KOHTaKTHBIM aaTurkom Xonna (53.013706).

Cxema conepxuT: GopM1poBaTENDL M-

on VD7 v pesuctop R11 nogaertcs Ha cxe-
My. Ha kaTywky saxuranms Hanpsixenue 8
HOYGNbHBIA MOMEHT HE MOCTYNAET, TAK KaK
CTApTEP He BPALLAET BON ABUTATENS, U HA
Bxoge mukpocxemsl DD 1.2 Het umnynbcos.
Ha sbixome DD1 Hanpsxenue Huskoro
YPOBHSI, KOTOPOE YAEPXMBAET TPAH3UCTOP
VT1 B 30KpLITOM COCTOSIHUM, MOITOMY 3Q-
KpbIT 1 TpaHauctop VT3.

CTOBUNM3MPYET BENMUMHY TOKa “paspbiBa”
NPy KonebaHMax HanpsxeHus GoPToBON Ce-
™" OBTOMODMNS, OBECNEUMBAA HEM3MEHHOCTb
BBIXOAHbIX XOPOKTEPUCTHK CUCTEMBI 30XKUTQ-
Hu,

KoHcTpykTieHO 610K BbIMONHEH HA ne-
YOTHOM NNATE M3 OLHOCTOPOHHETO GOJIb-
TMPOBOHHOTO CTEKIIOTEKCTOMMTA PA3MEPOM
95x75 MM, KOTOpYIO YCTAHOBNWBAKOT B
LUTATHBIA KOPMYC OT KOM-

1&'

MySIbCOB C PETYNMPYEMON CKBAXHOCTHIO H
mrkpocxeme DD, cobpanHbiii no cxeme
Tpurrepa LLMMTTO; MOLLHBIN KITIOY HO TPOH-
auctopax VTT 1 VT3 ¢ akTMBHBIM OrpaHH-
yuTENEM TOKA Ha Tpawauctope VT2, penu-
Tenem HanpsxeHus Ha pesuctopax R8, R9
W ToKOMamepuTenbHbIM pesuctopom R10;
CTABMAMZATOP HAMPSXEHUS AfS MUTAHMS
mukpocxemsl DD 1 Ha crabunmtpone VD4,
konperHcaTope C3 u pesuctope R3; cxemy
30LUMTE OT MPEBbILLIEHHS MMMYNBCHOTO HA-
npsixeHns B GOPTOBOM CETM HA CTAbMK-
TpoHe VD6, konaeHcatope C4 u pesucro-
pe R11; cxemy sawwmtsl 6noka o1 HesepHO-
rO MPUCOEAMHEHMS OKKYMYNATOpHOH 6a-
Tapeu Ha avope VD7; cxeMy 3awmTsl TpOH-
auctopa VT3 OT MMMyNbCHBIX Meperpysok
npu paboTe KATYLLKK 3XMIaHUA HA AMO-
ne VD5, pesucropax R12, R13.

Moy BKNIOYEHUM 3AXMIAHMS HANPSXE-
HWE OT OKKYMyNIATOPHOWH GaTapen yepes au-

D01 KS611A8

Korpa craprep nosopadvsoet san agura-
TS, HO BbIXOAE AATYMKA BOSHMKQIOT MMMYIb-
Cbl, NOCTynaowwe Ha 8xog anemeqta DD1.1.
[NocneaHuit NEpPeKIiouaeTcs, U HA BbIXOAE
DD1.2 nosBnsieTca MmnynbC, KOTOPbIM OT-
kpsisaet Tpananctopsl VT1 u V3. Yepes ka-
TYLLKY 3axkuranms npoxoput Tok. Koraa ¢ Bbi-
XOLQ AOTYMKA MCYE3QET MMNYILC, TPUITED
LLmntra pesko nepekniouaetca B obpar-
HOE COCTORHME, Ha Bbixoae nemerta DD1.2
NOSIBNSETCS HU3KWUIA YPOBEHB, MOCTYMAOLLMIA
Ha 6a3y TpaHauctopa VT1. TpaHauctops
VT1 1 VI3 BbicTpo 30KpLIBAIOTCA, W TOK Ye-
pe3 KATYLLKY 30XMraHWS Takxe BICTPO Mc-
ye3aert. B nepsuuHOi 0OMOTKE KATYLLIKW BO3-
HukaeT SL1C comoMHIyKUMM HANPSXEHMEM
400 B, a B0 BTOPH4HOM OBMOTKE - MMNYIILC
seicokoro Hanpsixerus 23000..25000 B.

Cxema OKTMBHOTO OTPOHMYEHMs TOKA B
KQTYLLIKE 30KMraHms Ha TparHaucTope VT2 30-
wywaet Tpaxsuctop VI3 ot neperpysku u

¢ mytatopa 3620-3734.

B 6noke 1cnonb3osaHsl
mukpocxema K561JTA8 v
pesucropsl una MITT. Pe-
auctop R10 tuna C5-16
MOLLHOCTbIO He Meree |
Br. KongeHcatops tMna
K73-11 Ha HanpsxeHnue
He meHee 63 B. [lnopwl
VD2, VD3 tuna KI521A
W MoBble  KPEeMHUEBLIE
manomotHble. Crabunu-
tpoH VD1 Ha Hanpsxe-
Hue cTabunmzaumm 8 B Tu-
2 g 1814A wm KC182A.

Crabunmtpon VD4 Ha Ho-

NPAXEHME CTABUNM3ALMM
9 B tvna 18146 wnn KC191A. Crabunn-
tpoH VD5 tna KC518A wnu KC508T. Ow-
on VD7 tuna KO209A MoxHO 3aMmeHuTb ap-
onom K[1226T. Tpanauctopst VT1, VT2 -
na KT972A, tpanaucrop VT3 tuna KT898A
nnn KT890A (KT8109A). Tpansuctop VT3
YCTAHQBNMBAIOT HA LWTATHbIA PAAUATOP W3
QNIOMMHUEBOW NACCTMHBI TOALLMHON 4 MM,
M30NMMPOBAHHbIA OT KOPMYCA ABOWHOM CItO-
OSHOW NPOKNAAKOW C TePMONPOBOASLLEN
NacTom.

3apsaHoe ycTpoWcTBO

3apsaHoe yCTpoicTeo (pUc.2) umeet
LIMPOKKME NPEAENb PErYIMPOBAHMA 3aPAL-
HOTO Toka (MpakTuuecku ot Hyna 1o 10 A)
M WUCMOMb3YeTCs Ast 30PAAKU PA3NUYHBIX
CTOPTEpPHbIX GATAPEN AKKYMYNIHTOPOB H
Hanpsxerure 12 B.

OcHOBO YCTPOMCTBA - CUMMCTOPHBIN
PErynaTop MONOMOLLHBIM AMOIHBIM MOC-
ToM VD1 - VD4 u peauctopamu R3 u RS.

X7 [Nocne nogknioyeHus yCTpoit-

Vo7
K209

o CTBO K CETM MpW NNIOCOBOM €€
+  nonynepuone (nnioc Ha Bepx-
HEM 1O CXEME MPOBOAE) HAUMHA-
€T 30psxaTbes koHneHcarop C2
yepes pesuctop R3, amon VD1
W NOCNENOBATENBHO COEAUHEH-
Hble peauctopsl RT u R2. Mpwu
MMHYCOBOM MONYNEpUoZe CeTH
KOHAEHCATOP 3AaPAXAETCs Ye-

X Bamapee
TXEGPTY AT -
mopolf
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X2 pes Te xe peauctopsl R2 u R1,
avon VD2 wu pesuctop R5. B
0Boux Crlydasx KOHAEHCaTop 30-

paxaeTca 0O OAHOro M T0ro xe
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HOMPSXEHWS, MEHSIETCS TOMKO MOASPHOCTL
30PAAKM.

Kak Tonbko HanpsxeHne Ha KOHReHCa-
TOPE AOCTUATHET NOPOTA 3CKUTAHMA HEOHO-
sov namnsl HL1, oHa 3asxuraetcs, u koH-
[IEHCATOP BLICTPO PA3PAKAETCA YEPES NOM-
ny 1 ynpaBnsioLLMiA 3NEKTPOS CMMUCTOPA
VST, otkpeiBas ero. B koHue nonynepuo-
na cummctop sakpeisaetcst. OnuCaHHbIMi
MPOLECC NOBTOPSIETCS B KAXAOM NOMyNepH-
ofe ceTu.

Moy yNpOBAEHUM CHMMUCTOPOM KOPOT-
KMM MMNYNBCOM TOK NMPUBOPa MOXET He YC-
NeTb LOCTUTHYTb TOKQ YAEPXAHUS 30 BPE-
M IEHCTBIA YNIPOBISIOLIErO MMNYNLCA (MPH
MHOYKTYBHOM MM BBICOKOOMHOM OKTWBHOM
Harpyske). [lns ycTpaHeHus storo naparn-
NEenbHO HArpysKe BKIIOYAIOT PE3UCTOP.

Mocre skmoyenus cumuctopa VST ero
OCHOBHOW TOK MPOTEKAET He TOJbKO Ye-
pes nepsuuHylo 0BMOTKY TpaHchopma-
Topa T1, HO v Yepes OfIMH M3 PE3NCTOPOB
(R3 wnu R5), koTopbie B 3aBMCHMOCTM OT
MNONSPHOCTH MOYNEPUOAA CETEBOMO HA-
NPSKEHUS MOOYEPEAHO MOAKMOYAIOTCS

NOpANNENsHO NEPBUYHON OBMOTKE TPAHC-
dopmaropa amogamn VD4 u VD3 coor-
BeTcTeeHHo. [lna 3Toro xe npepHasHo-
4EH W MOLHLIA peaucTop R6, aensioLwmit-
cs Harpyskoit suinpsmutens VD5, VD6,
KOTOpBbIN, KPOME TOTO, GOPMUPYET WM-
MynbCbl PA3PSAHOTO TOKA, MPOANEBaio-
wue cpok cyx6sl barapen.

OCHOBHbIM Y3NOM YCTPOMCTBA ABASET-
ca Tpancpopmatop T1. Ero moxHo us-
roToBuUTL Ha 6a3e NaboOpPaATOPHOro
Tpancpopmatopa JIATP-2M, wsonupo-
BAB ero 06MOTKy (OHG ByneT nepBuyHON)
TPEMS CIIOSMW NIOKOTKOHW M HOMOTAB
BTOPUUHYIO 0BMOTKY, cocTosuyio u3 80
BMTKOB W30JIMPOBAHHOTO MEIHOTO NpPo-

BOAQ CeyeHnem He meHee 3 MM2, ¢ oT-
BOLOM OT CEepeamH.

Kongencartopsr C1 u C2 tuna MBM
WM IPYIME HO HANPAKEHME HE MEHee
400 n 160 B cootserctsenHo. Pesucto-
psl R1 1 R2 tuna CM1-1 u CM3-45 co-
otsetcteeHHo. Iuoasl VD1-VD4 tuna
1226, 02266 wnn KO1056. Heownosas
namna HLT tuna MH-3, MH-3A.

Lvon tuna KO202A (v nioboit apyroi
CO CPEMHWM NPAMBIM TOKOM He MeHee 5 A|
PO3MELLaIOT HA AIOPANEBON TENNOOTBOAS-
LeM NNacTMHE C NNOWAabIO MOBEPXHOCTH

paccesita He meree 120 cm2. Cummctop
TAKXE KPENAT HA TCMAOOTBOASLIEN Niac-
TUHE MPUMEPHO BABOE MEHbLLLENH MIOLLAAN.
Peaucrop R6 Tina M3B-10 (ero moxHo 30-
MEHMUTb NATHIO NAPANENLHO COEAMHEHHBI-
mu pesuctopamn MJTT-2 conpotmsnennem
110 Ow).

YCTpoicTBo cOBMPAIOT B MPOYHOM KO-
pobke W3 M30NAUMOHHOTO MaTepuana. B
BEPXHElt e CTeHKe U B IHE CiefyeT npo-
CBEPIMTL BEHTUNALMOHHBIE OTBEPCTHS. Pe-
anctop R1 (“3apsaHsiit Tok”) MOHTUPYIOT HO
NMUEBOM NAHENM, K PYUKE MPUKPENIAIOT He-
Bonbluyo CTpenky, a nog Hew - wkany. Lle-
MK, HECYLLME HATPY30UHBIN TOK, HEOOXOmM-
MO BHINOMHWTL nposogom mapku MILLB

cevennem 2,5..3 mm2.

WHpgukarop HanpskeHUs akKymy-
naropa

Wuavkatop Ha mukpocxeme K1003MMM1
(pwmc.3) nossongeT KOHTPONMPOBATL HA-
npaxeHne BOPTOBOM CeT OBTOMOOUNA B
YETHIPEX AMAMO3OHAX.

[Mpu HaNPAXEHUM aKKYMYTSTOPA MeHee
11 B ceetutca ceetoamon kpacHoro uge-
7a VDT, npu HOPMAnbHO 3apsAxeHHoN 6a-
Tapee 8 amanasone ot 11,1 no 13,2 B
cBeTuTCa 3enensiit ceetogmon VD2, B au-
anasoHe ot 13,4 no 14,4 B ceetutcs cee-
Tommon xentoro useta VD3, a npu Hanps-
xeHmn cebiwe 14,6 B (neperanpsaxermy)
cBeTuTCs KpacHsii ceetoamnon VD4,

PerynupoBka cxembl CBOAWTCS K MOACT-
POWKE MOTEHUMOMETPOM [IMAMNA30HA HA-
MPSXEHMI HOPMANBHO 3APSXEHHON BaTa-
peu (12...13,8 B). DorotpaHsuctop pery-
NUPYET APKOCTb CBEYEHMS CBETOAMOMIOB B
30BMCMMOCTM OT BHELIHETO OCBELLEHMS.
Ecm ero He ycTaHOBMBATS, TO APKOCTL Gy-
€T MOKCUMQNBHOM,

MpxBeoaHoR
Ban

PeauHoBbli
npueoa

IOHbIM JIEKTPUKAM

KombaitH (aHrn. combine — coeamHenue) — 31o arperar,
NPeaCcTaBnAWMA COBOM COBOKYNHOCTb YCTPOWCTB, Bbi-
MNOMHAIOWMX HECKOSBKO PA3NMYHBIX onepaunit. KyxoHHbii
KOMOQIMH NPEIHA3HAYEH AN BLDKMMAHMA COKA M3 OBOLLEH
M GPYKTOB, MOXET PE3QATH, APOOUTL, OTOWBATH, M3MENLYATH
M CMELUMBATHL NPOAYKTHI. [lenaetcs 370 C NOMOLLBIO HOXE
(Hacanok) pasnuuHoM GOPMLI, BPALLAIOWMXCA C BOMbLIOH
CKOPOCTbIO. HOX COKOBBLIXMMATKH, KOTOPbIN BPALLAETCS C
MOKCMMQTTBHOM CKOPOCTBIO, COBAMHEH C BONIOM NEKTPOMBM-
ratenst OObIYHO HAMPAMYIO, O HOXM NS PE3KH WU CMEeLUM-
BOHMA NMPOLYKTOB — C MOMOLBIO PE3MHOBOTO MPUBOAC
(3yBYQTOrO pemHS) M LIECTEPEHOK ANS CHUXEHMS CKOPOCTH
ux BpaLieHns. [Ina npenoxpaHeHus nanbues pyku obpa-
6aThIBAEMbIE MPOMYKTH NOAAIOTCA K HOXAM Yepes TPyoKy
MM NPOTANKMBAKOTCA MIYHXEPOM.

ANEKTPIMIK

E-mail: electrik@sea.com.
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WHTepecHble yCTpoicTBa U3 MUPOBOrO NaTeHTHOro GoHAa
Bbinyck nocesuwjeH fgaryMkam seca

B narente CLUA 2002/
0014356 (2002 r.) onmcaH gaT=
4MK Beca Ans CUeHus ae-
Tomobuns. [latunk npeacras-
naet coboi kamepy 12
(puc.1,a), sanonHenHyio Bo-
HOM 1 BMOHTMPOBAHHYIO B CHae-
Hue kpecna. B creHku kamepsl
12 ycranosneno (puc.1,6) ve-
CKOMBKO [ATYUKOB POCTAXEHMS
20 (Hanpumep, TeH3OMETPHYE-
CKMX), CHrHQNbI KOTOPBIX NOAQ-
I0TCS HQ MPOLECCOpP CHrHana
50. Ecm naccaxup wiv Boau-
TeNb HE CHEAT HA CUAEHWM, TO
[OTYAKM PACTAXEHMS HE HArpy-
KEHbI, €CIIM NOACCOXMAP CONTCS,
SNACTUYHBIE CTEHKM KOMEPSI
pacrarvsaiotes. [lanee cuctema
paboTaET MO NPUHUMNY M3Me-
PeHMst NepepacnpeneneHms se-
ca (pactsxenms) no kamepe npu
PE3KOM TOPMOXEHWM OBTOMO-
6una. Torpa npoueccop BbAa-
eT curHan Ha cpabaTbiBaHKe
HOAYBHbIX MOTYLIEK.

B esponeiickom narexte EP
1178290 (2001 r.) on1can gar=
MK Harpysku (puc.2). On
npeacrasnser coboi anacty-
HYIO MPOBOAALLYIO TOK TpyBy
21, BHYTPU KOTOPOM NO AIMHE
TpyBsl HOXOAMTCA BCTaBKA 24,
nokpsitas obonodkoi 25 (obo-
nouka He cnnownas). Beraska
npeactasnseT coboi aea npo-
BOAHMKA 22 1 23, N30NMpOBaH-
Hble YT OT ApYra rMbKoM M3o-
naumMoHHon nnactuHoit 33. Ecm
Ha Tpy6y 21 & kakom-TM6o me-
cTe bymeT BO3neNiCTBOBATL HA-
rpyska (Hanpumep, HaepeT aB-
TOMOOMIL), NPOBOAHMKK 22 W
23 30MKHYTCS Yepes CTEHKY Tpy-
66 21 v nogamyT curHan.

Aartumk cBobogHoro na-
AEHUS ONUCOH B NATEHTE
CLUA 2001/0007205 (2001 r.).
[NpeaHasHayeH OH ang TOro,
4Tobbl ONPENEUTL He NONaeT
N1 OPOTast BELLL BPOAE NOPTA-
TMBHOTO KOMMbloTepa. [atumk
(puc.3) npencrasnser coboit
wapwk 10 13 nposogswwero ma-
TEPUANQA, PACNONAraIOLMACA B
HOPMQNBLHOM COCTOSHMK (He
NPUKACOACH K CTEHKOM) HQ KOH-
TakTHOW onope 4. Mo okpyxHo-
CTU CTEHKM PACTIONOXEHbI KOH-
TakTel 9A. Kak Tonbko nonoxe-

HWME [OATYMKA B MPOCTPAHCTBE
M3MEHSETCA M3-30 HOKIOHQ, LLa-
PUK NEPEMBIKOET OfIMH W3 KOH-
TakToB 9A C KOHTGKTHOM ono-

TMBNEHUA NMPU NOLAYE NEPEMEH-
HOTO HANPAXEHUA.

B narente CLUA 6218632
(2001 r.) onucaH KoHAEHCa=
TOpHbIK Aatunk Beca. Ox

5}0

NP
Signal I
Processor

POt 4, Tem cambim Gopmm-
PYETCA CUrHON TPEBOTH.
MonynpoBogHuko-
Bbli MEXUHUYECKUH
BATYUK ONMCOH B NATEH-
te CLLUA 2001/0009110
(2001 r). B kpemHuesoit

Vin

SIGNAL

npeacrasnget cobo (puc.5)
b dePEHUMAbHBIA KOHAEHCA-
TOP, COCTOAWMA M3 NEPBOrO
koHaeHcaTtopa 152 1 sToporo
koHgeHcatopa 176. lMepsbiit

do

[

GENERATOR

210)
154

nognoxke 1 (puc.4)
bopMMPYETCS TOHKAS
npopesb 2, no obe cro-
POHbI OT KOTOPOW pac-
nonaratoTcd NeKTPOLbl
4w 5. Tpn manewert
Harpyske emkocTb 06-
PA3YIOLLEroca NP1 3TOM
KOHEHCATOPA M3MEHS-
€TCA, 4TO OBHAPYXMBA-
eTCA MO U3MEHEHMIO
KOMMAEKCHOrO COnpo-

156

180

E-mail: electrik@sea.com.ua
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KOHAEHCATOP 0OPA30BAH KOH-
crpykumamu 154 u 156, Bro-
PO KOHAEHCATOP OBPA30BAH
koHcTpykunamu 180 w 156.
Kaxpas koHCTpyKuMsa cocTouT
M3 MHOXECTBA MPOBOAALLMX
MNACTUH, YCTAHOBMEHHBIX B OCe-
Bom Hanpaeneru. OBbLLas KoH-
cTpykums 156 moxet nepeme-
WATbCA MO OCH, HA KOTOPYIO
MPVKNaZLIBOETC BeC. B pesynb-
TATE EMKOCTb NEPBOTO KOHAEH-
COTOPA YMEHbLIAETCs, d BTO-
poro ysemunsaetcs. K koHaew-
COTOPAM MPUKIIOABIBOETCA HA-
MPSKEHWUE TEHEPATOPA CUTHANA
210. PasHocTs cvrHanos yeunu-
Baetca B yeunmtensx 220 u 222
W MHOMUMPYETCS KOK BEC B M3-
mepuTensHom npubope 230.

B mexayHapogHom natewTe

54

Contraller

HO NEKTPOMJINTA CO B3BE= MeHT 5, HO KOTOPbIN YCTAHOBNM-
LUMBAIOLWMUM YCTPOMCTBOM. BQiOT kacTpionio 12 (unu apyrok
Mnuta npeactasnset coboi  cocyn). Yaen 13, yCTaHOBNEHHbI
(puc.6) HarpesatensHbiit 3ne-  Ha pamke 15, npencrasnset co-

6ol patumk G6ansoctn. Hem
Bonblie MAcca KACTPIONM, TEM
Bonblie NporMbaeTcs Harpesa-
TENbHbINA SNEMEHT, CNeoBATENb-
HO, TEM MEHbLIE PACCTOSHME
MEX[Y HUM 1 AOTYMKOM Bnn30-
cm 13. Tocneanuit npeactasns-
eT coBO YNbTPA3BYKOBOM M3Ny-
YQTEMb M NPUEMHUK, IUCTAHUMA
M3MEPSIETC MO OTPAXEHHOMY
OT HATPEBATENLHOTO 3MIEMEHT
curHany.

AaTtuuk Beca png cucrem
6e3onacHocTM aBTOMOGU-
na onucan 8 natente CLUA
6129168 (2000 r.). Ero ocHos-
HOW 4QCTbIO ABNAETCA AATYMK
nonoxenns 52 (puc.7), koto-
pbIit BKITIOYOET B Cebs AaTYMK
Xonna 70, yCTQHOBAEHHBIA HO
XECTKOM OCHOBAHMM 54, 1 mar-
HUT 74, yCTOHOBNEHHIN HO Me-
PEMELLaIOLLENCS 4aCTU KOHCT-
pykunm 66. Mpu nepemetermu
MOrHUTQ OTHOCHUTENBHO AATYMKA
Xonna nocnegHuit reHepupyet
CUrHAJ, NOCTYNAIOLWMMA NO Npo-
Bogy 76 Ha KoHTponnep 24.
Ecnm u3-30 peskoro Topmoxe-
HMS BEC NACCAXMPA M3MEHSET-
€q, BKIIOYAETCS cucTema 6e3o-
NACHOCTH.

PCT 00/77481 (2000 r) orwca-

AN NIOBO3HATEJIbHbIX

Ortkpsit Y.Tomcorom (nopaom Kenbeurom) 8 1857 r. Mpea-
cTaBnseT coboi M3MEHEHVE CONPOTUBIIEHHS TBEPAOTO MPOBOA-
HVMKO MOf AEHCTBUEM BHELLHETO MArHWUTHOrO nons. Pasnnyaior
MONEPEYHbIN (TMHUM MATHUTHOTO NOAS NEPNEHANKYNAPHBI K-
HWM TOKQ) W MPOAOIbHBIN (MMHMM MATHUTHOTO NOAS NAPQNNENb-
Hbl JIMHWAM TOKQ) MOrHUTOPE3UCTMBHLIA dddekTs. OTHOCH-
TENbHOA BENMUYMHA M3MEHEHMS COMPOTUBIIEHMS ANS NEPMEHM-
KynspHoro marHuTHoro nona dR/Rnepn npu KomHATHOMN Tem-

Llns nonepedHoro s3¢ddekra
Mertann (cnnas) | T,°K H, k2 dR/R
ANOMUHMIN 77 23,5 0,011
XKeneso 80 300 0,04
Meab 78 200 0,093
LInnk 291 300 0,06
Cepebpo 78 300 0,376
3onoto 78 4 0,000069
Bucmyt 291 300 1360
3onoto-cepebpo |4,23 10,163 Tn | 0,00028
(0,1%)
Megnb-umnrx (70%) | 77 | 2,36 Tn 0,027

Lns npognonsHoro 3gpgexra
ANOMUHNIN 78 300 0,358
Xeneso 290 20 0,0249
Megnb 78 300 0,23
Cepebpo 20 20 0,19
Bucmyt 289 20 0,17

Jnekmpmik N5 /2002
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MATHUTOPE3UCTUBHBIN IDDEKT

nepaType ans oBbiuHbX METANNoB NpumepHo pasta 107 npu
H=10% 3 (1 Spcren = 80 A/m), nckniouernem SBRETCH BAC-
myT, y kotoporo dR/Rnepn=2 npu H=3¢10* 3. I10 nossons-
€T NOCTPOUTL HO OCHOBE BUCMYTO MOTHUTOMETP C YyBCTBUTENb-
Hoctoio 10 mkB/Tn. Y nonynposoanukos dR/Rnepn =
= 10"2..10 1 CYLLECTBEHHO 3UBACHT OT KOHLEHTPALMN MPUME-
Celt 1 TeMNepaTypsl, Hanpumep, y u1cToro repmanms dR/Rnepn
=3 npu T =90K u H=1,8410% 3.

[MoHMXEHME TEMNEPATYPbl M YBEAWMYEHME HAMPIKEHHOCTH
MarHUTHOTO nons npveoast k pocty dR/Rnepn. B 1927 r. T1.1.
Kanuua B cumbHbIX MOTHUTHBIX NOASX MPY TEMNEPAType Xua-
KOro a30Ta OBHAPYXUN IMHENHYIo 3asucumocTs dR/Rnepn ot
HONPAXEHHOCTM MarHuTHOrO nons (3akoH Kanuul). Koaddu-
UMEHT MPONOPUMOHANBHOCTU OBBIYHO MONOXMUTENbHbIK, T.€.
COMPOTUBNEHUE PACTET C YBEMYEHUEM MATHUTHOTO MONS.

B Tabnuue npuseners kosdbduumentsl dR/Rnepn ans pas-
NIMYHbBIX METONOB M CTINOBOB W PANMYHON TEMNEPATYPE W HO-
MPSKEHHOCTM MArHWUTHOTO nons H.

3aBMUCMMOCTb NPOBOAMMOCTM OT TEMNEPATYPLI NP HAMPS-
XeHHOCTU marHuTHoro nong H onpepensercs npasunom Ko-
nepa: dR/R = [R(H,T) - R(O,T)]/R(0,T).

[Tp1MeHEHKe MArHUTOPE3UCTUBHOTO dddekTa onmcao B [1].

Jluteparypa

1. Maprana O.H. MarsnropesuctusHbie AaTyanku n ux npu-

mererme//Pamioamarop. -1998. -Neli-12. -C37.
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304 ZN0BOK © 2U23HMCHIN
WaZHUMOJESLCTIUBHBIN SifekmoN

(Mo marepuanam dupmsr 1BM)

XKecTkme pnckM KOMMbLIOTEPOB OCTAIOTCS NO-NPEXHEMY BbICOKOIDDEK-
TUBHbIM CPEACTBOM XPAHEHUS MHPOPMALMK. YCex KeCTKUX ANCKOB OC-
HOBQH HO HM3KOM LieHE XPaHeHus MHdopmaumn Ha 1 MeuT, npuuyem 3ta
LUEHA MOCTOSHHO yMeHbluaeTcs. Pacter mnoTHOCTL pasmetuenus wH-
dbopmaupu, kotopas goctma yxe 10 Téut Ha ke. moim, a k 2004 r.
oxunaetca 40 TouT Ha KB. moim. Bricokas nnoTHOCTb 3anmcn Hdbop-
MOUMK HQ XECTKMA JMCK BOCTUTHYTA MPUMEHEHMEM MATHUTHBIX FOSIOBOK
Ha markmTopesucTverom dbdexte (MPI), a B nocnenHee spems - 3a cuer
TEXHOMOMMU TONOBOK C TAFQHTCKMM MATHUTOPE3UCTUBHBIM 3bbEKTom
(TMP3).

®upma IBM 6bina iMOHEPOM NPHUMEHEHHS FONOBOK C MArHUTOPE3M-
CTMBHbIM 3ddexTom, Bnepsbie yctaHosms ux B 1991 1. B xecTkom amc-
ke IBM 0663-E12. Mpu 310M Gbina gocturHyta nnotHocts 1 T6MT Ha K.
Lovm. VCronb3ys yyuLIEHHBIE TONOBKM HQ MOMHUTOPE3HCTMBHOM Sddex-

MNopeelwerHsA
cynnopT

MHnykTHBHaA
3ANKChIBAILAR
ronoeka

TMP3-garume MP3-parumk

Contact Contact
= == Hard Bias S SO e Hard Bias
MegHan KofansTosas Mpoknagka  Nife noanoka
NpOKNaAKa npoknanka m
Tok CHMThIBAHMA Tox 3anwcw
l ] Jkpan 2 1

MP3- wmu TMP3-
AATUHK

3neMeHT  SNeMeHT
CYWTRLIBAHKA 33NKCH

U
HamarHuunsanme Cpepa 3anuc

Te, dupma k 1997 r. pobunacs nnotHoctn 3 T6uT Ha k. poim. [ank-
He#wmi nporpecc caasaH ¢ TMP3.

TMP2 6bin okpbiT B 1988 1. B KPUCTONNOX C MATHUTHBIMM NONSMK, B
1000 pas npesbILOBLIMMM TE, YTO UCMOML30BANMCh AN 30MUCH B XKe-
TR anckax. Mccnenosarms Beiny npoaosxeHsl B ATMOIEHCKOM Mcane-
LOBATENLCKOM LieHTpe dupmsl IBM, roe 8 1991 r. nonyuers nonmkpuc-
TANAMYECKUE MHOTOCTIONHBIE CTPYKTYPBI, KOTOPbIE OBAAAANM MCKIIOUM-
TenbHOM YyBCTBUTENbHOCTHIO K MAJIBIM MArHUTHBIM NONAM, CONOCTABMMbI-
MM C TONSIMM B XeCTKWX amckax. [lepeas ronoeka ¢ TMPD 6eina onpo-
6osana 8 1997 r.

Bhicokas HYBCTBUTENIbHOCTb K MATHUTHOMY NOMIO AEN0ET BO3MOXHbBIM

YMEHbLIEHWE PA3MEPA OAHOTO MEMEHTA NAMSATU HO XECTKOM AMCKE, a
CNIENOBATENLHO, WX MIOTHOCTH.

Morpy>xeHHas 3anucbIBaIOLLAS/CYMTBIBAIOLLAS FONOBKA.
Konctpykumst ronoskn IBM coctouT m3 TOHKOMNEHOUHOTO MHAYKTUBHO-
rO 3QMMCHIBAIOLLENO 1 CYmThIBaOLLEro HmeMenToB (puc. 1). Cuntsisaiowmii
anemeHT coctout U3 MP3 unn TMP3-gatumka mexay Asyms SkpaHamM.
MarHWTHbIE SKPAHBI YMEHBLLICIOT HEXENATENbHBIE MATHUTHBIE MONS OT AUC-
KQ, [OTYUK “BUOMT" TOMBKO MOTHUTHOE MONE OT 3AMMCOHHBIX HO AWUCKE
LQHHBIX, KOTOPBIE HYXHO CYMTATB. B NOrpyxXeHHOM ronoske BTOPOM Mar-
HUTHBIA SKPAH TAKXE YHKLMOHUPYET, KOK BTOPOM NOMKOC MHAYKTUBHOM
30MMCHIBAIOLLEN rONoBKM. [lorpyXeHHas ronoBka HeAoPOras, NOCKOMb-
Ky TpebyeT goctatouHo npoctoro npouecca. Oxa nyywe pabotaer, Tak
KOK POCCTOSHWE MEXY 30MMCHIBAIOLMM M CHMTLIBAIOLLMM SNEMEHTAMM
mano. MorpyxerHsie ronosku nponssopat ¢ 1991 r.

Mpouecc MarHUTHOW 3aNKUCK (PUC.2) NOKA3LIBOET NOTPYXEHHYIO
3AMMCHIBAIOLLYIO,/ CYMTLIBAIOLLYIO TONOBKY HO BPALLIOLMMCA AMCKOM. M-
LYKTMBHOS 30MMCHIBAIOLLOSA TOSIOBKA MULIET UHPOPMALMIO HOMATHUYMBO-
HMEM KPOLLIEYHBIX Y4OCTKOB BONb KOHLEHTPUYECKMX Tpace. [pu cunTsi-
BOHWM MEPEXOAbl MATHWTHOTO MOMA MEXAY OUTOMM BbI3LIBAIOT M3MEHE-
Hue MarHuTHOM opueHTaumn aatumka MPD unu TMP3. BeixopHoe Ha-
MPSXEHNE AATUNKA - PE3YNBTAT M3MEHEHWS COMPOTUBNEHMA LOTYUKA U
TOKa cmeltenns. CUrHan 3aTem ycunuBaeTcs.

Texnonorus MP3 n TMP3. MP3 1 TMP3-gatunku noctpoetsl Ha
WCKIIOYUTENBHO TOHKMX nneHkax (25 nnenok npuxomatca Ha 1 mkm). Pas-
mnume mexgy MP3 1 TMP3 sakniouaetcs B uyBCTBUTENBHOCTH, BBIPOXEH-
HOW B MPOLEHTAX, M3MeHeHus conpoTuenerus. Ho pue.d nokasana pas-
HMUa (B NpoLeHTaX) uameHeHms conpoTuenerns mexay MPD 1 TMP npu
PO3HOM TOMLUMHE MNEHOK.
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[MprxKMMAaroLWLKiA cnoi

| y
CMeLLeHIS (cnoi o6MeHa He nokasaH)

| CMELLIEHHA

;7 4 / MpoBoAsLuMit
ﬂ / Cnon

YyBCTBUTENbHbIA
o « cno

.
KoHTakT

| CMELEHHA

Cnoit 06MeHa - ._T 4 KoHTaKT
[MpuKHMAIOLLMA CNoR _T
MpoBoaALLMiA YyBCTBUTENLHBIA
Cnow cnoit

MP3 u TMP3 patuuku [enaiorT u3 MHOXECTBA TOHKMX MAEHOK
(puc.4, 5). O6a AaTUMKQ UMEIOT YyBCTBUTENbHBIN CIIOH, COOTBETCTBYIO-
WA BHELUHEMY MarHWTHOMY nomo. B otcytcreme storo mons croit
CMOHTAHHO HOMOrHMYMBAETCH MO AMHHOM OCM CNIOS MOPQNNENsHON
mmcky. OUKCMPOBAHHOE MATHUTHOE MOME (FOPU3OHTANBHOE CMELLEHHE)
TAKXE MPUKIAALIBAETCA B 3TOM HAMPABNEHMH XECTKUMMA CMELLAIOLLMM
MAEHKOMM 1S YCTAHOBKM EIMHON MATHUTHON 0GNIACTH B YyBCTBUTENLHOM
cnoe. ITa MArHUTHOA 0BNACTb MAHMMU3HPYET LLIYM 1 COCOBCTBYET NPo-
LECCy uTeHMs. MOrHUTHOS OPMEHTAUMA YYBCTBUTENBHOTO CNOS BPALLQ-
€TCA OT NAPANNENLHON A0 NEPrEHANKYNAPHOM, KOTAA NPUKNOALIBAETCA
NEPNEHAMKYNAPHOE MArHUTHOE Mofe.

OcHoBbl MPJ parumka. B tunnusom MP2-matepuane (crinas xe-
NE30-HUKENb) SNEKTPOHL ABMXYTCA MeHee csoboaHo (Gonee yacThi
CTONKHOBEHMA C OTOMAMM), KOTIIOl HONPOBIIEHWE WX ABXEHMA NAPAess-
HO MOTHUTHOM OpWEHTaLWMM B MaTepuane. [1pu 3TOM ConpoTHBNEHHE Ma-
TEpMana ysenuumsaeTcs. Ecrin He NpunoxXeHo neprneHamkynapHoe mar-
HUTHOE NONE, MATHATHOS OPMEHTALYS NAPANENbHA AUCKY W NOTOKY 3fe-
KTPOHOB, CIIEROBATENLHO, COMPOTUBIIEHHE YyBCTBUTENLHOTO CIOS BbILLIE.
[NepneHankynapHOE MArHUTHOE NMONE MOXET BPALLATL MATHUTHYIO OpH-
EHTALMIO CTIOA, YMEHbLIGS ero conpoTuenenue (pue.6). OpHako kak no-
NOXMTENbHAS, TOK M OTPUUATENLHAS MOMYBONHbI NEPNEHAMKYASPHONO No-
na OQIOT TO Xe conpoTuenenmre. 4Tobu n3bexats 3Tol HeonpeaeneH-
HOCTM NPUKNQMILIBAETCS NOCTOSHHOE NEPMEHAMKYNAPHOE CMELLEHHE.

OcHogbl TMPJ paruuka. Dvpma IBM paspaborana MPS par-
KK, COCTORLLWMM M3 4 TOHKMX MAEHOK: YyBCTBUTENILHOTO COS, MPOBOAS-
LIEro Cos, NPUXMMAIOLLEro cnost 1 cnos obmea. Mepssie Tpu nnex-
KM O4YeHb TOHKWE, MO3BOMSIOT 3MIEKTPOHAM YaLLE MPOXOAMTL BNepes U
HA30] MEXAY YyBCTBUTENbHBIM W MPVKMMAIOLLMM CIOSMHU YePE3 NPOBO-
BAWMK CIOMA. MOTHUTHOS OPUEHTALMS MPUKXMMOIOLLETO ClIOSt GHKCHPO-
BOHO W YIEPXUBAETCH COEM OBMEHQ, B TO BPEMS KOK MATHWTHAS OpH-
EHTAUMA YyBCTBUTENBHOTO CIIOS MEHAETCA B COOTBETCTBMM C MATHWTHBIM
MONEM AMCKA.

M3MeHeHMEe MOrHWTHOM OPMEHTAUMM UYyBCTBUTENBHOTO COS BbI3LIBA-
€T U3MEHEHWE COMPOTUBIIEHHS YyBCTBUTENBHOTO W MPUXUMAIOLLETO Clo-
es. B TMP2 narumke 1cnonsayerca KBOHTOBASA MPHPOLQ SNEKTPOHOB, MMe-
IOLLUMX fIBO HONPABNEHWA BPALLEHHS: NPSMOE M OBPATHOE. DNEKTPOHSI,
Y KOTOPbIX HANPQABAEHWE BPALLEHHS NOPANENsHO OPUEHTALMM MATHHT-
HOTO NMONY MATEPMANA, ABUXYTCA BLICTPEE, CO3AABAS MAIOE CONPOTHB-
nexme. M HOOBOPOT, 3NEKTPOHBI C MPOTUBOMONOXHbIM BPALLEHUEM YO+
Le CTOKMBAIOTCA C OTOMAMM, CO3AABOS BONMbLIOE CONPOTUBREHME.

71 npoueccl Moka3aHsl Ho PUE.Z. Huskoe conpoTveneHne okasbi-
BOETCS, KOTAQ YyBCTBUTENbHbIA M MPUXUMOIOLWMA CNOM MATHUTHO OpH-
EHTMPOBAHbI B OfIMHAKOBOM HAMPABIIEHNM, TOMA INEKTPOHBI € “+”-cnn-
HOM CBOGOAHO NMpoxoasT B 06oux cnosx. [pu npoTMBONONOXHOM Mar-
HUTHOM OPMEHTOLMM 3MIEKTPOHBI C “+'-CIMHOM TOPMO3ATCA B OAHOM

o
=
=
T
{'E [
- / .MarHuTHas opueHTaums
T © YYBCTBWTENBHOrO
2 | MarnuHas CNosi napannensHa
g OpUEHTALMS ¢ JUCKY
S |4yBCTBUTENLHOTO,
S| enm
nepneHnuKynﬂpHaH5 + D ArHWTHOE None aucka
AVCKY ® T MonepeyHoe cmeLLeHve
0

MonepeyHoe marxuTHOE nnoe

MarHuTHas opueHTauma
NPWXKUMAIOLIETO N gy
YyBCTBUTENBHOMO

CN0eB — napannie/bHa —

HU3KOE COMPOTUBIIEHHE

Ty Y

7 Aid 77

MarnuTHas OopueHTauma
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MarHuTHas opueHTauna
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. ™. BbICOKOE COMPOTUBAEHME
o | Markuthas opueHTayms
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ConpoTvBnEHne faTumMKka
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HW3K0E CONPOTMBNIEHWE

C10., @ 3NEKTPOHLI € “--cnuHom - B apyrom. Pue.8 wnnoctpupyert pe-
3yNbTAT U3MEHEHMS NONEPEYHOrO MArHUTHOTO MONg.

Mpumenexme FTMP naTyMKoB NpM NNOTHOCTSX 3ANMUCH CBbI-
we 10 F6uT Ha ke.goNWM. Ecnn scnomHmTs onbit ¢ MPI-gatumnkamu
Mpu NNOTHOCTH 3amuen 2,6 TUT/C, TO MAKCMATBHOS TONLUMHA MOTHU-
TopesucTueHoro aatumka coctasmna scero 0,12 mkm. Mockonsky Tor-
LWMHO AATYMKG COCTaBNAET 1/3 OT LWMPHHBI 30MACHIBAEMON HQ IMCKE TOY-
k1, To ana nnotHocTv 3ammen 10 TOuT Ha KB.oKoNM TpeByeTcs ToNWMHA
paramka ot 0,04 go 0,02 mkm. Takas TonwmHa aatuvka TMP3, 8 npuk-
uMne, Cenyac OCTUTHYTA, HO MPY MATON MAOLLAAM AATYHKA BOSHUKO-
10T NPOBNEMbI C BIMSHHEM TEMNEPATYPbI M CKOPOCTU UIMEHEHMS MHDOP-
maumd. Ing noctuxenns Tpebyembix Pe3ynisTATOB HyXHbI AQTbHEMLLINE
younus yuerbix. B page cryuaes Tpebyetcs co3naHue crios TOMWMHOM
B 15 QTOMHbIX paaMyCoB.

BoiBopbl. O6uuee Hanpasnenme drpmbl IBM Ha cosnanme markuT-
HbIx ronosok Ha ocHose TMPD okasanocs npasmnbHbIM. TexHonormye-
CKvie TPYAHOCTH NPEOROEBANMCL paHee, Tem Bonee oM GyayT npeoo-
nensl ceiyac. 3a 10 net ¢ 1990 no 2000 r. nnoTHOCTL 3amMCH HO xe-
CTKUM auck kommbioTepa ysenmumnacs 8 100 pas. Het ocHosanwit ay-
MQTb, YTO 3TOT Temn He GyAeT NOAAEPXAH B AONMLHEHLIEM.

®  Monepeuroe cuelweHne

0
MonepeyHoe MarHUTHOE none

E-mail: electrik@sea.com.ua
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KUEBCKOMY

INEKTPUYECKOMY

110 JIET!

TPAMBAIO -

2 mas 1892 r. Hayanoch nocToaHHOe
TPOMBOMHOE [ABMXEHWE HO MEPBOM B
Poccuiickoit umnepuu snextTpuduumpo-
BaHHOM yuacTke 8 Kuese ot Llapckoi
nnowasM [0 AnekCcaHapOBCKOM NAOLLa-
mm (ceituac Esponeiickas u KonpakTosas
nnowaam). Kak Ml 3HOEM, NepBbii B Mu-
pe 3NeKTPUYEeCKUA TPAMBOM MyCTWA B
bepnure 8 1880 r. Beprep ¢on Cw-
meHc (cm. P2 3/01, ¢.31). Kuesckuit
TPAMBOM Obil BTOPLIM, XOT B TOM Xe
1880 r. 8 [MeTepbypre NPOBOAUIMCh OMbl-
Tbl MO NEPEMELLEHMIO BATOHA C MOMOLLBIO
3MIEKTPUYECTBA, HO PAA NPobrem Bbin He
PEeLUEH, M OMbIThl Bblnu 306pOWEHDI.

B Kvese c ero nepecedeHHol MeCTHO-
CTbiO, GONbLLMM NEPENAIOM BLICOT NPO-
Brema TPAHCMOPTA CYLLECTBOBONA BCE-
rna. K 80-m rogam XIX B. BCnemcteue
MPOMBILNIEHHOTO PA3BUTHS HOCENEHME
ropoga gocrmo 200 Teic. yenosek. Ha
cmeHy punuxadcam 8 Kuese npuwna
“KOHKQ" - BATOH, 3QMPSXEHHbIA NOPOH 110~
wanert. “KoHkn” nosgeunmce B 10 Xe Bpe-
Msi BO MHOMMX ropogax Poccuiickoit um-
nepvun. Ho ecnm B Takux “nnockux” ropo-
nax, kak Mockea u Metepbypr, “koHkn”
pabotanu ycnewHo, 1o 8 Kuese, ana to-
ro utoBbl BHITAHYTb “KOHKY” HQ KPYTOM
Y4OCTKE, MPUXOAMIOCH BMPAraTL AONON-
HUTEMbHO fIBE, O TO M YETHIPE NOWAAM.
Mou 31OM Tpebosanoc, He3aypaaHoe
uckyccTeo kyuepa. Jlowaan Tpebosany
CMIELMANbHOTO YXOAA, KOPMIEHMS 1 Neve-
Hus. B pesynsTate “komka” B Kuese oka-
3anack ybeiTouHor. A, Hanpumep, 8 le-
Tepbypre “koHka” Bbina PeHTABEmNbHOM,
M 3NEKTPUYECKUIM TPAMBAK TOM Bbin ny-
weH Tonbko B8 1907 .

Bckope Hapaay ¢ “konkoit” 8 Kuese no-
SBWNMCb BATOHbI HO NAPOBOM Tare. Buirmsa-
fienu 3T BaroHsl 3abasHo. B nokomotu-
Be OblN YCTAHOBIEH KOTEN, BOKPYr KOTO-
POTO TyNANM BAXHBIA MEXAHMK W M3MA3OH-
HbIl yrnem koderap. [1apoBuku CTPALIHO
rPOMBIXQNK, TYCTHIM AbIMOM OTPABNANM

BO3ayx. [1pu 3TOM eCiM Ha POBHOM Yyua-
CTKE NOKOMOTKMB TAHYN BA BArOHA, TO HA
nogbeme Tonbko oanH. K Tomy xe napo-
BbIE TPAMBAM ObIMM MOXAPOOMACHBIMM.
OKa3anocs, 4TO OHM TAKKE YBBITOYHBI.
[Mocne NosBReHHs 3NEKTPUYECKOrO TPOM-
BOS NAPOBMKM MPOAEPXKAUCH €elle [0
1904 r. Ha nunmn 1o Myum-Bopuupl, a 30-
TEM BblIM 30MEHEHSI.

MHMUMATOPOM TPOMBARHOTO ABMXE-
Hua B Knese Guin Amang Eroposuy Crpy-
Be (cm. @oTo 1). 310 Bbin BOEHHbIN WH-
XeHep 1 He3aypsaHas nuaHocTs. Mepen
3TUM OH MOCTPOUN KpynHeMwuit B Espo-
ne XenesHo4OPOXHbIM MOCT yepes
Inenp, pexoHcrpymposan MapumHckuit
LBOpEL, COOPYAUN rOPOACKOM BOJOMNPO-
B8O v rasosbiil 3asop. Crpyse opramu-
3osan akupoHepHoe “ObLiectBo kues-
CKOW TOPOACKOM Xene3How poporu”.
VIMeHHO 3TO 06WecTBo NpoaoXuno
penbCoBLIE MYyTM U HAYANO [LBMXEHKE
“koHok” 1 naposbix nokomotueos. Ho
yOBITOYHOCTb STUX BMAOB TPOMBOEB MpW-
BENA K HEOOXOAMMOCTH ONPOBOBATS 3Me-
KTPHYECKMI TPAMBAH, Tem Bonee 4To Ta-
KOW TPAMBAM YCMELIHO 3KCNIyaTUPOBAN-
cs 8 bepnnHe.

Ocenbio 1891 1. Ha AnekcaHppos-
CKOM CyCKE (MMHMM C COMBIM KDYThIM
NOALEMOM) BbiN YCMELHO NPOBEAEH OMbIT
MO 3KCMNYATALUMK BATOHA INEKTPUYECKO-
ro Tpameas. lopoackas dyma aana “po-
6po”. UhHtepecHo, yto ObuiecTso Bbiaa-
10 HOTAPUAIBHO 3ABEPEHHYIO PACTMCKY
O HEMEZNIEHHOM NPEKPALLEHMM SKCMITYa-
TAUMM TPOMBAS B Cyyae, “ecnu nocneg-
HWIA OKOXET BPEAHOE BO3AEUCTBUE HA
TenedOoHHbIe U TenerpadHbie nposoaa’.
Mocne HaYana KCMAYaTaunu Mo AnHUK
XO[MNO TONbKO TPU BArOHA, TaK kak y-
MO CYMTANA 3TOT MOPLUPYT OMbiTHbIM. Ho
3KCMNYATOUMA MOKA3QNA, YTO SMEKTPU-
YeCkMM TPAMBAM AOET NPEKPACHBIM KOM-
mepueckuit pesynstar. M yxe k 1895 1.
BCE rOPOACKME TPAMBAMHBIE TTMHIM Obinn
nepeBseneHsl Ha AMeKTpMYeckyio Tary. 3a-
[EPXKA MPOU30LLAA TOMLKO C JMHUEN
Ha Mywia-Boanuy, rae 8 1904 r. noctpo-
W IU3ETb-MOTOPHYIO CTOHLMIO, M TOTAC
8 [Nywao-Boauuy nowen anextpuueckuit
TPAMBAMK.

Mepsble kuesckue TPAMBAM Bbinn Mo-
CTPOEHbI M0 0OPA3LLY AMEPHKAHCKMX HO
KonomeHckom BaroHOCTpouUTENbHOM 30-

soge, npuHaanexawem Amaxay Crpyse.
B BaroHe 6bino 22 mecta ans CUpeHms,
PACNONOXEeHHbIE BAOML canoHa. Ha obe-
MX MAOWOAKAX M BHYTPM CONIOHA MO0
pO3MecTuTbCa cTos eute 18 naccaxw-
pos (cm. doTto 2). Konaykropsl ctporo
creamnu, 4ToBbl B CANOHAX He BbiNo ML
HMX NQCCAXMPOB, MOCKOMbKY MOLLHOCTb
MOTOPQ Bbina BCero 27 n.C., a NOgbeMb!
ObIAM KPYTHIMA.

K 1913 r. 8 Kuese 6bin yxe 21 tpam-
BAMHbIA MAPLUIPYT, OMYTABLUKMM rOPOS
cnosHo naytuHa. B stom rogy Tpameau
nepesesn 65 MUNIMOHOB NACCAXMPOB.
Ho oHuW BO3MIM Takxe u rpy3sl. 3ambicen
Crpyse cBOAMNCS K TOMy, YTO NMHMK
TPAMBAS [OMKHbI 3OMKHYTb B €MHOE Lie-
1N0€ TOBOPHYIO CTAHLMIO, PEYHON MOPT U
KPYMHeWLIMe 30BOMbI.

Mo npumepy Kuesa Hauanocs cTpou-
TENbCTBO DNEKTPHUYECKMX TPOAMBAMHBIX K-
Huit Bo BCeit Poccuitckoit umnepuu. K
1900 r. anekTpuyeckme Tpamsam yxe be-
xanu no penscam B8 Mockse, Kasamw,
Huxrem Hosropone, Pocroee u psge
apyrux ropofos. Tonsko B [Netepbypre no
YKA3QHHOM BHILLE MPUYMHE BBOL SNEKTPH-
YECKOTO TPAMBAS 30AEPXANCH.

K coxaneHuio, B nocnegHee spems,
KOrAQ B KPYMHbIX ropoaax Espons Tpam-
BAM - CAMbIA SKOHOMMYHBIMA 1 3KONOMMY-
HbIA BM TPOHCMOPTA - NEPEXMUBAET BTO-
poe poxaeHue, B Kuese TpAMBQiHbIE
NMHWM NOCTENEHHO YHUYTOXAIOTCH. A
Befb Haw Tpameal Bbin nepebim 8 Poc-
cum v BTOpPLIM B EBponel

Jlutepatypa

. Auncumos A. AHaTomus Tpam-
sas//Kiesckivi Tenerpage. - 2002. - N
11,12,
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SJIEKTPOHOBOCTHU

X3M®DPU O3BU

Xomdpu [seu - sameyatenbHbii
QHITIUIACKMIA YYeHbIi, CO3naTenb dne-
KTPOXMMMM, Q ELLE OH MPOCNaBMAICA
TEM, 4TO OTKPLIT MUPY BENUKOrO
Marikna @apages (ero Guorpaduio
cm. 8 P24/2000, ¢.60).

Xamdppu [asn pommncs 17 nekab-
pa 1778 1. B Hebonbwom ropogke
Mensanc, 8 Anramm. Ero otew 6bin
PEMECTIEHHUKOM - PE3UMKOM MO fe-
pesy. Yumncs [lesu 8 cBoem ropoa-
K€ B MECTHOW IPAMMATUYECKOM LLIKO-
ne. B 1794 r. ymep oteu, u toHowe
npUWNoch Hadyath paboTy, uTobw
NPOKOPMMTL MaTb M cecTep. [asu
YCTPOMACH MOMOLLHAKOM MECTHOTO
anTexkaps 1 NapanIensHo 3aHUMan-
ca camoobpasosanmem. OpHaxal
OIMH W3 NOCETUTENEN QNTeKM yBuaen,
4TO IOHOLLQ YHTAET MO-GPAHLY3CKM
KHMTY 3HOMeHWTOrO xummka A. Jlasy-
asbe. OH pexomennosan X. [seu 8
MeUUMHCKMI uHCTUTYT B Bpmctone
(1798 r.).

3necs [l3u 3aHanCH M3yyeHHem
ceocte okuen a3ota. OH UCbITBIBAN
3TOT a3 Ha cebe B PA3NUUHBIX KOH-

UEHTPALMAX M OTKPBIN €70 YAMBMTENb-
Hble ceoiicta. Ceou uccnegosanus
[ssn onybnmkosan & khure “Uccne-
JIOBOHMS, KACQIOLLMECS OKUCH a30Ta”
8 1800 r.

B 1801 r. [su npuhsan npeanoxe-
Hue untaTh nekumn 8 Koponesckom
uHctutyTe Benukobpuranmm. B 1802
r. OH CTan NPOGECCOPOM 3TOrO WH-
cturyta, 8 1803 r. - uneHom Kopo-
nesckoro obuecTsa (aHanor Akage-
MUK HaYK).

M3obpetenne ABonbTol mcrou-
HMKQ 3MEKTPHYECKOTO TOKA (BOMLTO-
sa cronba) 8 1800 r. GyksanbHo no-
TPACNO BCEX EBPOMEHCKMX YYEHbIX
(06 A. Bonste cm. 8 P32/2000, ¢.60).
Hayanmcs mHorouncnenHsie skcne-
PUMEHTHI C 3nekTpuuecTsom. He us-
6exan storo v [ssun. B 1806 r. oH
W3rOTOBMI CBEPXMOLLHbIA BOMBTOB
cTon6 M HOYON MPOMYCKATb TOK Ye-
pe3 pacteopsl conei. [1381 0bHapy-
XWI, 4TO NOA AEMCTBMEM TOKA COMM
PA3NArQioTCA HO KOMMOHEHTbI, KOTO-
pble OCEAAiOT HA PA3HbIX BHIBOLAX
6arapen. brnaropaps stomy [eu ot-
KPbIT TAKME XMMMYECKME SNEMEHTHI,
KOK KQbU, GApHi, CTPOHLMH, Mar-
HU#, HATPUI, Kanuil 1 Gop. D10 Le-
NIOYHBIE 3MIEMEHTI, KOTOPbIE PaHEe
YUEHbIE MPOCTO GbIK HE B COCTORHMM
BbinennTs M3 conei. Tak X.Jlssu coe-
nan CBOE BENMYANLLEE HAYYHOE OT-
KPbITUE M CTQN OCHOBOMONOXHUKOM
anektpoxumun. Ero cnasa rpemena
no scert Espone. Kopons eopr |l
npucsomn e tutyn Baporeta.

Jekumn X. o cobupanu Gonb-
wyio ayautopwio. [13e1 npumetin Ha
CBOMX NEKUMIX XYEHLKOTO IOHOLLY,
KOTOPbIM BHUMATENBHO CIIyLLAn Nek-
TOPA M 300BAN HENPOCTbIE BOMPO-
col. Kak-To npogeccop nompocun
IOHOLLY NOMOYbL eMy C OdOPMNEHN-
em HamggHoro martepuana. Yepes
ron 1381 Npurmacun MoNoAoro Yeno-
BEKA HQO AOMKHOCTb QCCMCTEHTA B
csoto nabopartopuio (1812 r.). 3sa-

nm Hosoro accuctenta Maiikn Papo-
nert. Mop pykosopcreom X. 3 oH
CTQN OfHWM U3 BENMYARLIMX YUEHBIX.

B npouecce csonx pabor [ssu
cAenan BecsMa nonesHoe msobperte-
Hue - 6E30NACHYI0 NaMMY AN LWax-
TEPOB, KOTOPAA OBNErYUna ux Tpya
(HO NPOTAXEHUN MHOTUX NTIET OH MNO-
Ny4an OT WAXTEPOB NkcbMa ¢ Bnaro-
napHoctamu). O 3aHUMancs Takxe
PAGOTAMM MO TEONOTUN W CENbCKOXO-

3AMCTBEHHOM XMMMM, MUCAN CTUXM M
nposy.

B 1820-1827 rr. cap Xamdpu [Ia-
81 6bin npesugeHTom Koponesckoro
obuwecrtsa Benukobpuranuu. On
MHoro nyTeuectsosan no Espone. Bo
BPEMs OfHOTO M3 nyTellecteui [1ssu
ocraHoeuncs B8 Xenese. Ha cnepyio-
wmit gers 29 mas 1829 r. oH ymep
8 rocturmue “Kopona” ot kposous-
NUAHMSA B MO3T.

Ten. 241-95-87 . 241-85-89

3A0 “Mapuc”

Bee 04s

KOMMYHUKAUUU

paasenm D-SLIB, e BT (L,
8 CENTROMICS, FORRCHN W TeRehonni
BRC, N, Fuapyrse 3t @ 58 vateropen
IHY[H ARTEpeRcHRE crots, cholnl K
crnmue, SCST, KPENERHHE KMITOREATH
295-17-33  nopoommmnngp.  papwrKSS
296-25-24  weWnLLEIEMITEE, WML, CETER0E
296-54-96  uascum uo nespocicuss 0bajysIRe 8
v Tlpostbiuensasn,d  TOMITHE RIVIONENTE  BADUPS HHCTYMUHIVE

Mpurnawaem K COTPYAHNYECTBY OMNEPOB

sarasi *Hew-llapne™ Kues, npociexm Mobede:, 26

thaxe 241-95-88

deAcTBYeT cMCTEeMAa CKMOOK !

BusumHbie Kapmouku

Ykpamra,Knes, yn. Kpacrorsapaesickas, 5, 1.(044) 552 40 05, ¢. 552 40 05

INpoussoactso: noHnxaiowye Tpaxcdopm. 0,1 - 20 kBt no TY 3akazumka. dne-
KTPOMOHTOXHbIE PAGOTH. Pean1saums: aBTOMATSI; U3AENMS SNEKTPOYCTAHOBOY-
Hbie; Kabenu; NPOXEKTOPbI; U3MEPHTENbHbIE NPUBOPHI; H3ONALMOHHLIE MATEPH-
Qnbl; 3MEKTPOABHTATENN U Np.

000 "Arnanruc’
Ykpanra, [Henponetposck, yn.LLlesyerko, 37

7/ (056) 770 20 40, 744 04 76
hifo.//www.atlantis.comua  E-mail: office@atlantis.com.va
ABTOMATVIZALAT TEXHOOTMYECKIX TIPOLIECCOB: paspabotka cic-

1em ACY TI; noctaska 060pyaoBaHms; Nporpammioe obecneyetme.

YN "UNntekc-cepBuc”
Ykpanra, 04201, Kues, Murckoe wocce, 4, 7.(044) 432 24 13, 568 21 38

HuskosonstHas annapartypa. Peanusauus: aBTomarsl, myckatenu, KHOMKM, pene,
KOHTOKTOPbI, KOHLIEBbIE BbIKIIOYATENM, TPAHCHOPMATOPbI, NEKTPOMATHNTHI 1 Ap.

AO3T "HNN "MepcnexkTuBa”

Ykpanra, 03187,Kues, np. Ax. [nywkosa, 40
/¢ (044) 266 25 61, 266 24 89, E-mail: gals@kiev-page.com.ua

Paspabotka u nocraeka anektporHbix ATC. Cosnarne pasnmunbix (8 Tom umc-
ne GOPTOBbIX ABMALMOHHBIX M KOCMUYECKMX) YCTPOICTB KOHTPONS YNPOBAEHMA
U MHIMKaLK. PaspaboTka, MOBEPHU3ALMS 1 UITOTOBNEHME TPEHAXEPOB TPAHC-
MOPTHbIX CPEACTE M APYTMX CIOXHbIX OBBEKTOB ynpaBneHys.

000 "Kouxkopa"
Ykpanra,04074, Kues, yn errsperxo, 26/28, 1/ (044) 4301018, 5361836

KaGenshbie 1 madtossie mydsl 0,4 - T0 kBr, koHuesbie 3anenku, BOPOHKM, po-
TWKH, MPMNOM, HOKOHEUHMKH, rmnb3bl. JlenTa cmonaas, T1XB, x/6, creknonenta.
Macruka, nasnbHbie marepuans!. Mnombuparo-pel, nnom6el, Tpocuku. loctaska.

Ykpaura, 61044, Xapskos, np. Mockosckwi, 257, 0¢.905,
/¢ (0572) 16 20 07, 17 47 69,  E-mail-tecon@velton.kharkov.ua

AstopuzosanHbiii cuctemmbii uiterpatop SCHNEIDER ELECTRIC. Paspa6ort-
xa ACY TI "nog kniou"; cUCTEMbI Y4ETA SHEPropecypCoB; NOCTaBKa 060py-A0-
BOHMA (KOHTOKTOPBI, MYCKATENH, QBTO-MATbI, YOCTOTHbIE MPEOBPA30BATENM U AP.);
M3MEDHUTENbHASA TEXHMKA AN SHEPIETUKM.

00O HMN "JIOTMKOH"

Ykpanra, 03150, r.Kues, yn. Anpu bapbioca, 9A, 402
1/ (044) 252 80 19, 261 18 03
hifo.// www.logicon.com.ua  E-mail: info@logicon.com.va
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Panmmeneﬁow . OCHOBBI CxeMoT. cepTudinump. papyoten..Kamenelkuit M.-HuT 2000r.256 ¢.+ cx. . .
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29.00 : Q6LiexaHanbHas cuctema curHanuaauum N : SKO-TpeH’\ﬂS,1999 .................
.5.00  OTKpbITblE CTaHKAPTHI LihpOBOI TPaHKMHToBOV casian A.M.OBumHuKoB -M..Ce u b. 2000r....... ...
7.00 & IneKTPOHHbIE yCTp-BachorpaMMMpyeMblmm komnoHexTamu.Matpuk ennb-M..AMK 2001r. ........

YC-BA.CHUTLIBAHIS, ACKOAMDOB, JUTVCH. [ TaTpuk Tenn-:IMK 2001r. .

.00 & MKDOKOHTRONIIEPS! CeMenicTBa Z66. PykosoacTso nporpaMmycta-M.: [IOOKA, ... . ... 1 110,

33.00 ¢ OrCAD 7.0...9.0 rpoeKTUPOBaHYE SNEKTPOHHOI annapaTypbl U nevaTHsIX nnar. 2001 1., 446¢......... 39.00
29.00 & Yuumcs My3bike Ha Komnb»oTepe.CaMO)EMTenb JIU'IPMJ Tel M poguenedt. M.Oporios 2000r.272¢. .. 23.00
23.00 3 Word 7 gnst Windows 95. Cripaourutk. Pyan KocT-M.:buom, -590c. ..., 16.00
37.00 ¢ OnTumm3auys Windows 95. Yatt Annet J-M..0MaCodT, 352C. .. .. o'v v eieainan, 24.00
2300 Mporpammmiposarue 8 cpenie DELFI20 K Cypkos ,-ed0cAd ... 27.00
..2300 & TpakTuueckwi kypc Adobe Acrobat 3.0-M.KVeK -42qc. ...~ 2400
..21.00 ¢ MpaxTudeckwit kypc Adobe [lustrator 7.0.-M.KYGK, 420c. . . ... 2400
2300 MpakTuyeckwi kypc Adobe Photoshop 4.0.-M.KYGK, -280c 2400
9.00 : Adobe.Bonpocsi v otBetbl.-M.KYBK, -704c. ......... 29.00
..11.00 ¢ QuarkXPress 4.MonHocTsio.-M.;Pamuococbt ,1998 1.712 ¢ . 31.00
..1200 § SchebexTueras padota ¢ Corel DRAW 6 M . Matbios . - Mutep , 736 .26.00
26.00 : Wrchopmatuka 2001 . Anexcees A.l. - M..Conon, 20011, 368C..............oevus. .. ....19.00
21.00 : Mogewmbl , VkTeprer , E-Mail v Bce ocTanbHoe . MorankwH A.-M.: flecc-Kom, 2001, 304c. ......... 29.00
49.00 : XaKepbl , B3TIOMLLMKY U fIpyrie MHCHOPMALMOHHIE YOuvLpI . JleoHTbes b. 100¢..... o 17.00
26.00 : "YacToTbl AN KOGMTENECKOM PAAMOCBS3N" BOKHOT-K..PagioaMaTop . ...........oovvvvenennns. 2.00
.6.00 ¢ "TMasnbHoe o6opyaosanwe v MHCTPyMeHT". Katanor 2000-2001 rr. ..., 5.00
14.00 £ "TexHonoruyeckoe 060pynoBaHKe it Matepuanbl'.Katanor 2002r. ................ovvvvervevnnnnn. 7.00
2400 & "KoHTpOMbHO U3MepHTENbHIE CUCTEMbI M TIPMOOPI 061LIEr0 HadHauenws". Karanor 2002r. ............ 8.00
..2800 : KomnakT-gucki
...400 i CD-R"3B1"- ("PA"+"IneKTpuK"+"KOHCTYKTOP") 2000T.. . .. ..\ \vees e 30.00
..1500 : CD-R"4B1"- ”PA"+”3neKTpMK"+"KOHCszoyKTo ") 2000r.+ "PA"1999r .35.00
..3200 : CD-R"7B1"- PA"1999+é"PA",“3“,”K“- OOr.F+ ("PA""3""K" -2001 .45.00
.33.00 : CD-R"Pammoamarop” 20011 ... ..vvevvianeiiianeiannns .25.00
3400 : CD-R "Pamuoamarop-dnexrpuk’ 2001r.. .. .. ....20.00
29.00 ¢ CD-R "Pagmoamatop-KoHeTpyKTop" 2001r. ... 20.00
2500 @ )Ka/pHanbl
2400 : "Pagvoamatop' xypHan Ne3.4,5.6,8,9,10,11 32 1994r., Ne2.4.510,11,123a1998r.. ... ............. o 3.00
00 : "Papvoamarop”ypran Ne1,3.456,7 3a 1996r., Ned,6'3a 1997r., Ne2'45,6,7,10 3 1998r. .. . . 0
2400  "Pagyoamarop’ KypHan Ne4,5.7,8,9,10,11,12 3 1999r, Ne1 3,45,6,7.6,9,10,11,123a 2000r. ... .. n05.00
2400 : "Pagwoamarop” XypHan Net'2.3:45,7:8.9,10,11,12 32 2001r, Ne12.3453a2003r. ............ .. no 7.00
39.00  "Koucrpyktop” -1 N34 5,6 7-8 9101112 3 2000r., ¢ Nei' no Nei2 3a 2001r., Net,2.3,45 32 2002r.n0 5.00
00 "InexTpitk” KypHan Neg,9 3a 2000r., Noe1,3.45.6,7,89,10,11,12 3a 2001r,, Ne1,2.34,5 32 2002 ... 10 5.00
..10.00 ¢ "PagvokomnoHenTsI" Kypran Ne 3.4/2001r, Net/3002r....... ... 0 5.00

YacrtHbie nuya

Ecnn Bac samHTepecosano kakoe-nubo M3 nepeuncnenHbix usnaHui, 1o Bom
HEOGXOIMMO OGOPMUTL MOYTOBbLIN NEPEBOA HA YKO3AHHYIO CyMMy B Grmxaiem
OTHENEHH CBS3M.

Mepeson otnpasnats no agpecy: 03110, Kues-110, a/a 50. Motopromy Banepuio
Braanmuposudy. B oTpeiBHOM TanoHe 610HKG MOYTOBOTO NEPEBOAA YETKO YKAXMTE
CBOW OBPATHBIA GAPEC W HO3BAHWE 30KA3bIBAEMON Bamu krmrm.




