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OaHONpPoOBOAHaA U OecCIPOBOAHAasA
. mepepaya sHeprum

Kocunos H.B., I'ap6apyk B.H., Ykpauna

E-mail: kosinov@unitron.com.ua

Oononposoonasn nepeoaua 3xuepzuun

Vzes OfHOIIPOBOJHON MEPENAYN IEKTPOIHEDP-
T'MH CTaJ1a UHTEPECOBATh MHOTUX HUCCIIEIOBATE-
JIe OCOH6EHHO MOCJIE TOTO, KAK B MOCKOBCKOM
HAy4HO-HUCCJIEJOBATEILCKOM IEKTPOTEXHUYEC-
KOM UHCTUTYTE C.B. ABpAaMEHKO OBbLIA IPOJEMOH-
CTPUPOBAHA BO3MOKHOCTB II€PEJAUN NIEPEMEH-
HOTI'O TOKA ITO OTHOMY TPOBOAY [ 1]. Pedarxmop: Mot
Yace nucani 0 NOOOOHBIX UCCeO0B8AHUAX 6 npe-
06LOYUUX HOMePax Hautezo icyprana. Hcemo-
pusa nananaces 6onee 100 1em 1Ha3ao ¢ ONwvLIMoOe
H. Tecna.

M P

Puc.1
OJIHONPOBOJHAA NEPESAYA SIHEPIUU TIO CXEME
C.B. Aspamenxo [1]

OCHOBY YCTPOMCTBA JIs1 OFHOIIPOBOAHOU 1epe-
Jla4M SHEPTUU COCTABJIANA «BUWIKA ABPAMEHKO,
KOTOpPas NPEACTABIAET COOOM ABA MOCIENOBA-
TEJIbHO BKJIIOUEHHBIX ITOJIYIIPOBOJHHUKOBBIX JUO-
Ja (Puc.1). Ecimu BUJIKY IPUCOEIUHUTE K IIPOBO-
Ay, HAXO/SIIEMYCS 1O/l IIEPEMEHHBIM HaIIPsKE-
HHEM, TO YEPE3 HEKOTOPOE BPEMA B PA3PATHUKE
P na6nopaercsa cepusa UCKP. BpeMeHHOI UH-
TEPBAJI OT MOJAKIIOYEHHU O PA3PALA 3ABUCUT OT

—

BEJIMYMHBI EMKOCTU C, BEJIMYUHBI HAIPKEHUS,
YACTOTHI IYJIbCAIIUU U pa3Mepa 3a3opa P. Bxmo-
JEHUE B JIMHUIO Ilepefadn L pesucropa HOMUHA-
JIOM 2-5 MOM H€ BBI3BbIBAET CYIECTBEHHBIX U3ME-
HEHUI B pabote cxemsl [1]. B craTbe [2] ee aBTO-
PBI IPEATIONATAIOT, YTO 3(PPEKTUBHOCTD YCTPOU-
CTBA 3dBUCUT OT MATEPHUATIA OOMOTOK I'€HEPATO-
pa M, IO3TOMY CUUTAIOT HEOOXOJUMBIM IIPOBE-
PUTB LIEJIECOOOPAZHOCTD U3TOTOBIEHUA OOMOTOK
U3 IPOBOAOB MEIHBIX, HUKEJIEBDIX, JKEJIE3HBIX,
CBHUHIIOBBIX U T. AI. [IpH 3TOM OJJUH U3 ABTOPOB
CTATbU [2] CYUTAET, YTO UX JIMHUSA ABIAETCA CBEPX-
HPOBOAALIEH (3, 4].

Hawu 3xcnepumenmst no
O00HONPOBOOHOU nepedaue 3nePpzuun

ABTOPBI HACTOAIIEN CTATbH IIPOBEJIN CEPUIO IKC-
IIEPUMEHTOB IO Iepefade JIEKTPOIHEPIrUU 11O
OJHOMY IIPOBOAY. /I 3TOM LIE€JIX MBI Pa3padoTa-
JIX HOBYIO CXE€MY OJHOIIPOBOAHOM Ilepejaydu
3HEpPruu. B Hamen cxeMme He UCIIOIb30BAIACDH
«BHJIKA ABPAMEHKO». BMECTO «BUJIKU ABPAMEHKO»
MBI UCTIOIB30BAIH OOBIYHYIO MOCTOBYIO CXeMy. B
HAIIUX 9KCIEPUMEHTAX MOCTOBA CXEMA OKa3a-
JIACh 3HAYUTENBHO 3PPEKTUBHEN, YEM «BUJIKA
ABpaMeHKO». KpoMe 3TOro, Mbl BHECIU U JIPYIUE
U3MEHEHUA B cXeMy ABpaMeHKO. Hama cxema
npusejeHa Ha Puc.2. B cocras nepeaaiomero ysia
BXOJAT I'€HEPATOP U TpaHCcpopmaTop. Cxema
IIPUEMHOTO y3J1a IIOKA3aHa HA Puc.2 crpasa or
TpaHCHOpMATOPA.

Puc.2
OpHONPOBOAHAA IIEPEJAYA IHEPTUU IO HOBOU CXEME

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003



Ha cxeme, n3o6paxeHHON Ha Puc.2, nudpamn
O0O03HAYEHBL: 1 - reHepaTop, 2 - PACHIHUPUTEND
CIIEKTPA, 3 - «aHT€HH2». OOIINNI BUJ, YCTPOUCTBA
II0Ka3aH Ha Puc.3.

Puc. 3
OO0t B/ yCTPOCTBA JIIsL IEMOHCTPALIMU OJJHO-
IIPOBOAHOU NEPENAYMN IHEPTUN

YCTPOHUCTBO OOECIIEUNBAET IHEPTUEIT UICTOYHUK
IATAHUS IIOCTOSIHHOI'O TOKA B5-47, KOTOPBIA ITO-
3BOJIAET IOIy4YaTh HanpspkeHue O — 30 B. Harpys-
KOW CJIy’KHWT JIaMII4 HakKanuBanusa 220 B, 25 Br.
[eneparTop U TpaHCHPOPMATOP PA3MEIIEHDBI B
KOPIIyCE U3 AUINEKTPUKA. OBl KOHIECHCATOP,
JIAMIIQ, 3JIEMEHTHL 2 U 3, COCTABIAIOIIUE IPUEM-
HUK SHEPI'UU, PA3ZMEIIECHBI B INIACTMACCOBOM
Kopmyce nog gamion (Puc.3). ITpueMHbIN y3en
COENVHEH C TPAHCPOPMATOPOM OJJHUM IIPOBO-
JIOM.

SpKOCTh CBEYEHHUST JIAMITBI 3aBUCHT OT MOIITHOC-
TH reHepaTopa. [Ipu MOBBIIIEHHOM HATIPSKEHUH
H4 BBIXOJIE UCTOYHUKA IUTaHUs b5-47 B ripene-
nax 16 — 18 Bonsr mamma 220B, 25BT ropurt 1o-
YTH [OJHBIM HAKAIOM (Puc4).

Puc.4
CBedeHue JIaMIIbl B OJJHOIIPOBOIHOM JIMHUU I1E€PEA-
YU [IPU NIOBBIIIEHHOM HAIIPSDKEHUU OT
HCTOYHHKA b5-47

KiiroueBbIMU MOMEHTAMM B ITOBBIIIEHUN 3(PEK-
TUBHOCTU HAIIEH CXEMBI, I1I0 CPABHEHUIO CO CXE-
MOU ABPAMEHKO, ABJIAETCA UCIIOIb30BAHNE CTAH-
JAPTHOU MOCTOBOM CXEMBI, 4 HE €€ IIOJIOBUHEI, 4
TAKKE HUIUYUE PACIIUPUTEA ClIeKTpa. Hanuuune
B CXEME PACIIMPUTEIIA CIIEKTPA IIPUBOJUT K TOMY,
YTO HATPY3KA HE MPENATCTBYET IIOJTHOMY 3APAIY
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KOHJIEHCATOPAa. Brtoyenune B JIMHUIO IIEPESAYU
pEe3UCTOPa WIN UCIIONb30BAHUE B KAYECTBE JIU-
HUU MIEPENAYN IPOBOJAHHUKA C OOJBIIUM y/IE/Ib-
HBIM COIIPOTUBJIEHUEM CYILIECTBEHHO HE BIHACT
Ha CTEIEeHb HaKa/Ia CIIUPAJIN JIaMIIbL B Hamen cxe-
M€ OAHOIIPOBOJHOM Nepeadyr S3HEPIUU UMECTCS
JIBa CAMOCTOSATENbHBIX KOHTYPA, CIIEKTPBI YACTOT
B KOTOPBIX pa3jInyHbIe. B IEpBOM KOHTYPE Y3KO-
[IOJIOCHBIH CIIEKTP Y4ACTOT, BO BTOPOM - IIIUPOKO-
IIOJIOCHBIN. B epBOM KOHTYPE LIEIb 3aMbIKACTCS
Ha CBOOOJHBINM KOHEL, BTOPUYHOU OOMOTKH
TpaHcOpMaATOPA Yepe3 aHTeHHY 3 (Puc.2). Bro-
POI1 KOHTYP O6PA30BaH KOHAECHCATOPOM, PACIIN-
pUTENIEM CIIEKTPA U JIAMITON HAKAIUBAHUAL

IKcnepumenmst ¢ nepezopesuiumu
AAMNAMNU HAKANUBAHUS

B OnuMCaHHBIX BBIIIE IKCIIEPUMEHTAX 10 OJIHO-
IIPOBO/IHOM II€EPEAAYUE IHEPTUU T'OPSIT KAK HUC-
IIPAaBHBIE JIAMIIBL, TAK U Ieperopesmue. Huxe
IIPUBE/ICHBI PE3Y/IBIAThl SKCIIEPUMEHTOB C IIEpe-
TFOPEBIIMMU JIAMITAMH HAKAJIUBAHUSL.

Ha Puc.5 BUieH paspblB CIIUPAJIN JIAMIIBI HAKAIN-
BAHMA. DTA POTOrpaAPU CAETAHA IIPU BBIKIIOYEH-
HOM YCTPOUCTBE.

Puc. 5
[Meperopesias mamma 220B, 60 Bt nepex HavasioM
3KCIIEPHUMEHTA

Ha Puc.6 npejcrasinena pororpadus, Cie1aHHAs
IIPU NIPOBEJECHUN 3KCIIEPUMEHTA. BUIHA packa-
JIEHHAS CITUPAJIb U APKASA UCKPA B MECTE PA3PbIBA
cripany. BKimoyenue B JIMHMIO IIEPEJAYr PE3UC-
TOPA WIN UCIIOIb30BAHUE B KAYECTBE JIMHUU IIE-
penayy NpOBOAHUKA C OOJIBIIUM YAEIbHBIM CO-
MPOTUBJIEHUEM CYIIECTBEHHO HE YMEHBIIAJIO CTE-
IIEHU HAKaJId CIIUPAIN JaMIbl. CTEIEHDb HAKAIA
CITMPA/IN JIAMIIBI B 3HAYHUTEJIBHON MCpC 3aABUCUT
OT JUIMHBI 3230Pa B MECTE Pa3pbIBa ClIUpau. [1pu
MNPOBCICHUN SKCIICPUMCHTOB BbISABJICHO, YTO CY-
IIECTBYET ONITUMAIbHAA JJIMHA IIEPETOPEBIIETO
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Y94CTKA, TPU KOTOPOM HAKAJI OCTABIIECIHCS HUTH
HAKAUTUBAHUS MAKCUMAJICH.

Puc. 6

CBeueHUE NIEPETOPEBIIEH JIAMIIBI HaKanuBaHUuA 2208,
60 Br

CO CBEYEHUEM IEPETOPEBUIUX JIAMII HAKAJIHBA-
HUs, HE II0J03PEBAS TOT'O, CTAJIKUBACTCA IPAKTU-
YECKU KaAXKIbIA M3 HAC. [IJI1 3TOrO JOCTATOYHO
BHHMATEJIbHO IIPUCMOTPETHCA K IIEPETOPEBITUM
IEKTPUYECCKUM JIAMITAM. [TOBOJIBHO 4aCTO MOX-
HO 3aMETHUTD, YTO BHyTpCHHHH IICIIb JTAMIIBI HAKA4-
JIMBAHYA IIEPETOPAET HE B OAHOM MECTE, 4 B HE-
CKOJIBKUX MeCTaX. [IOHATHO, 4TO BEPOATHOCTD

OJITHOBPEMEHHOTO TIEPETOPAHUSA HUTU JIAMITBI B
HECKOJIBKUX MECTAX OUCHb Majid. DTO 3HAYUT, YTO
JIAMIIA, YTPATHUB IIEIOCTHOCTD CITUPAIH, TPOJIOII-
’KaJIa CBETUTD, TTIOKA 1IETIh HE Pa30PBAIACh CIIE B
OJTHOM MeCTe. DTOT (DEHOMEH BO3HUKAET B OOJIb-
ITMHCTBE CJIYYAEB IIPU TIEPETOPAHUY JIAMIT HAKa-
JIMBAHUS, BKIIIOYEHHBIX B ceTh 220 B, 50 It

MBI IPOBENN IKCIIEPUMEHT, B KOTOPOM IOJKITIO-
YT CTAHAAPTHBIE JTAMITBI HaKanuBanuda 220 B,
60 BT K BTOPUYHON OGMOTKE IOBBIIIAIOIIETO
Tpancpopmatopa. Ha xomocrom xoay Tpancop-
MATOP BbIIABAJI HANIPSDKEHME OKOIO 300 B. B aKc-
IIEPUMEHTE OBUIO MCIOIb30BAHO 20 JIAMIT HAKA-
JMBAHMsA. OKA3I0Ch, YTO Yall€ BCErO JIAMIIBI HA-
KAJIMBAHUA IIEPETOPATIN B [IByX U 6071€€ MECTAX,
IIPUYEM IIEPETOPATIA HE TOJIBKO CITUPAJIb, HO U TO-
KOIOJABOAAIINE ITPOBOJHUKH BHYTPH JIAMIIBL [ Ipu
3TOM IIOCJIE TIEPBOT'O PA3PHIBA IEMH JIAMIIBI IIPO-
JOJDKAJIU JUIUTEIBHOE BPEMA CBETUTB JJaXe 6oree
SIPKO, YEM /IO TIEPETrOpanus. JIaMIta CBETUIACH 1O
TEX IIOP, IOKA HE IIEPETOPAJ APYION y4aCTOK
LEU. BHYTpEHHAA LIENb OAHOIM JIAMIIBI B HAIIIEM
3KCIIEPUMEHTE MIEPETOPEIA B YETHIPEX MECTAX!
IIpy 3TOM CIUPAIIb IEPETOPEIIA B IBYX MECTAX U,
KpOME CIIUPpAJIH, IIEPETOpenn 064 3JIEKTPOAA
BHYTPH JIAMIIBL. PE3yJIBTaThl 9KCIIEPUMEHTA IIPU-
BeaeHbI B Tabnurie 1.

Taomauna 1
KonuuectBo KonunuectBo KonunuectBo KonuuectBo KonuuectBo KonuuectBo
JIAMII, JIAMII C OJTHUM JIAMII C IBYMA JIAMII C TPEMSA JIAMII C JIAMIT
HUCIIOJIb30BAHHBIX | IIEPETOPEBIINM | IIEPETOPEBIINMH | [IEPETOPEBIINMU YETBIPbMA C IISITHIO
B 3KCIIEPUMEHTE Y4aCTKOM Y4aCTKAMU Y4ACTKAMU IIEPETOPEBIINMU | [IEPETOPEBIINMU
Y4aCTKAMU Y4aCTKAMU
20 8 8 3 1 0

IKcnepumenmst N0 6ecnPOBOOHOIL
nepeoaue anepzuu

Hap pemennem npo6ieMsl 6€CIIPOBOIHON IEPE-
Jla49 SHEPTUH PAOOTAIOT YUEHBIE B PA3HBIX CTPA-
Hax MUpa. B ocHoBHOM mnccnenytorca CBY-nons
JUIA 6ECIIPOBOTHON NEpENAYN SHEPTUU. OJJTHAKO
npuMensaeMmble CBY-cucTeMbl HE ABIAIOTCA 6€30-
ITACHBIMH JIJIA YEJIOBEKA [5]. [IpuBOAMM CBEEHUA
O IIPOBEICHHBIX HAMHU 9KCIIEPUMEHTAX IO OCYIIE-
CTBJICHUIO OECIIPOBOJHON IIEPENAYN JIEKTPO-
3Hepruu 6e3 npuMmenenna CBY-nona. Hamu nc-
CJIEAOBAIACE BO3MOYKHOCTD IIEPEAAYN SHEPTHUM HA
ANEKTPOABUTATEIb O€3 UCIIOIB30BAHUA IIPOBOJIOB.

B HamMX 9KCMIEPUMEHTAX IIEPEJAIONTUM YCTPOU-
CTBOM CJIYKWJI KOMIUIEKC, COCTOAIMNUN N3 6JI0KA
nuTaHusA 55-47, reneparopa u TpaHc(popMaTOpa.
B xauecTBE NPUEMHHKA BBICTYIIAI CIIELIMAIbHBIA
IIPUEMHBIN y3€ I 6€CIIPOBOAHON MEPEIAYN
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SHEPIUU, COAEPKAIMUN JIEKTPOHHBIN Y3€JI U
AJIEKTPOIBUTATEH TTIOCTOSTHHOTO TOKA MJIP-6. Ha
Puc. 7 nokazaH oO1mui BT yCTPOICTBA 11 6€C-
IIPOBOAHOM II€pEfAYU SHEPTUH.

Puc.7
O6muit B yCTPOHUCTBA I JEMOHCTPAIIUH OECIIPO-
BOJHOI II€PEady SHEPIUU



DNEKTPOABUTATENb YCTAHOBJIEH Ha 3JIEKTPOIIPO-
BOJAIIEH IIAT(OPME, KOTOPAsI, B CBOIO OYEPE/Ib,
YCTAHOBJIEHA HA KOPITyCE U3 UBOJISILIMOHHOI'O Ma-
Tepuana (Puc. 8). BHyrpu aT0ro Kopryca Haxo-
JUTCA 9JIEKTPOHHBIN Y3€J1L

Puc. 8
IIpueMHUK U1l JEMOHCTPAIUN OECIIPOBOJIHOM
IEpELaAYn S3HEPTrUn

DJIEKTPOHHBIN y3€/1 3dHUMAET HE3HAYUTE/IbHBIN
06bEM BHYTPH KOPITYCA IIPUEMHUKA U BBIIIOTHEH
HAaII€YaTHOM Iu1aTe. BHyTpEeHHAA 4aCTh IPUEMHU-
K4, IPEJHA3HAYEHHAA 1JI1 OECIIPOBOAHON Nepe-
a4y SHEPryux, IoKa3aHa Ha Puc9.

Puc.9
BHYTpEHHSIS 9aCTh IIPUEMHOTO Y3714 JUIsT IEMOHCTPA-
1Y OECIIPOBOJHON NEPEAAYN SHEPTUU

IIpy BKIIOYEHUH NIEPEIAIOLIETO YCTPOMCTBA Ha-
6J110/1471I0Ch BPAIICHUE 3JIEKTPOJIBUIATEISA, KOTO-
PBIF HAXOJQWICA B PYKAX 3KCIIEpUMeHTATOpA. IIpn
3TOM HU 3JIEKTPOJBUIATEIb, HU IUIATHOPMA HE
HOAKIIOYAIMCH K IIepeJaroemMy yCTpoOuCTBy. B
KOPITyCe, Ha KOTOPOM PAaCIIOJIOXKEHA IU1aTdOoOpMa
C ABUraTENIEM, OTCYTCTBOBAIM UCTOYHHKHU ITUTA-
Hud. [Ipy YMEHBIIEHUH PACCTOAHUA MEXKAY IPU-
€MHHMKOM U NEPEAIOIINM YCTPOHCTBOM HAOJIIO-

5

JTAJIOCh YBEJIMYEHNE CKOPOCTH BPAIECHUA 3JICKT-
poasuraress. Ha Puc.10 nokasaH (pparMeHT 3KC-
IIEPUMEHTA, KOT/IA YACTOTA BPAIECHUS JJIEKTPO-
JBUTATEIS PE3KO YBEIUYUBAIACH B TOM CIIy4ae,
€CJIN TIEKTPOJIBUTATEND HAXOAWICA B PYKAX JIBYX
4eJI0BEK.

Puc. 10
VBeIU4YeHNne CKOPOCTH BPAIICHUS
BTIEKTPOJABUTATEIIS, HAXO/SIIETOCS B PYyKAX JIBYX
YEJIOBEK

,Zlemoncmpauuﬂ CeeUCHUA 1adMNbl HaKa-
AUBAHUA 8 PYKe IKCnePpumenmamopa

IIpu UCIIONIB30BAHNY IEPEMEHHOTO AJIEKTPOMAT -
HUTHOTO IOJISI CBEYEHHE I'A30PA3PSIAHON JIAMIIBI,
KOTOPAs1 HAXOJUTCS B PYKE IKCIIEPUMEHTATOPA —
O6BIYHOE sABJIEHHE. HEOOBIUHBIM SIBIISETCS CBEYE-
HUE JIAMIIBl HAKAIUBAHMS, KOTOPAs. HAXOOUTCS B
PYKE UCCIIEA0OBATEIS Y K KOTOPOM TOJIBEAEH TOJIb-
KO OJWH NpoBoJ. HECOMHEHHO, pACKAJIEHHAs
CIIUPAJIb JIAMIIBL, HAXOSIIEHCS B PYKAX 9KCIIEPU-
MEHTATOPA, IIPEJCTABIISIET ONIPEAEICHHBIN UHTE-
PEC B TOM CJIy4a€, KOTJa K JIAMIIE HE ITOJBENECHBI
JiBa TIpoBO/ia. MI3BecTHO, yTo Hukona Tecna sge-
MOHCTPHPOBAJI CBETAIIYIOCS JIAMITY, KOTOPYIO OH
Jepaxait B pyke. HaM He y1asoch HauTHU OIMCAHNA
3TOT'O IKCHEPHUMEHTA, [IOITOMY MBI Pa3paboTanu
CBOM CXEMBI yCTPOUCTB. HiKe IpecTaBIeHb pe-
3YJIBIAThI [IPOBEAECHHBIX HAMH 3KCIIEPUMEHTOB, B
XO/I€ KOTOPBIX HAOIIOAAIOCh CBEYEHUE JIAMIIbI
HAKAJIMBAHUS, HAXOJIUBIIEHUCS B PYKE IKCIIEPU-
MeHTaTopa. Ha Puc.11a u Puc.116 npeacrasieHbl
BAPUAHTHI YCTPOMCTBA IS IEMOHCTPALIUU CBEYE-
HUS JIAMITBI HaKanBaHus 220 B.

Puc.11a
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Puc.116

B akcniepuMeHTax, IEMOHCTPUPYIOIINX CBEYCHHUE
JIAMITbl HAKAJIUBAHWA, HAXOJAIIEHCA B PYKE UCCIIe-
JIOBATEJSA, HE UCIIOIb3YETCS «BUWIKA ABPAMEHKO»
M HC UCITOJJIBb3YIOTCA IIPHUCMHBIC Y3JIbI, IIPUMCHAC-
MBbI€E JIS1 JEMOHCTPALIMM OJJHOIIPOBOJHOM U 6ec-
IIPOBOJHON IEpeadyr 3HEPrumn. CBEYEHUE JIAM-
IIbI, HAXOJAIIENCA B PYKE IKCIIEPUMEHTATODA,
O6ECIIEUYNBACTCS 34 CUET AJIEKTPOHHBIX Y3JIOB U 34
CYET KOHCTPYKTHUBHBIX OCOOEHHOCTEN YCTPOKCTB.

Ha Puc.12 n Puc.13 KpyIIHBIM IUTAHOM IIPEACTAB-
JIEHBI (POTOrpaA(pPUH, HA KOTOPBIX ITOKA34HO CBE-
YEHHUE HAXOJAIIMNXCA B PYKE KCIIEPUMEHTATOPA
jamr HakanuBanug 220 B, 15 Br u 220 B, 25 Br.
[Ipy 3TOM JIaMIIBI HE BKJIIOYEHBI B 3AMKHYTYIO
LETb. IPKOCTb CBEYEHMs ObUIA TEM OOJIBIICH, YEM
00J1e€ BBICOKHUM ObLI YPOBEHb HAIIPSLKEHUS, I10-
JaBAEMOI'0 Ha I'€HEPATop. B nesx 6€e301macHoC-
TH 3KCIIEPUMEHTA HA TEHEPATOP MOJABATIOCH Ha-
MPsOKEHNE, OOECIIEYNBAIONIEE TOPEHUE JIAMIT
IIPUMEPHO B IIOJIOBUHY HAKAJIA.

o ;ﬁ’l;lg 1 -~

Puc. 12
CaeueHue Jamnbl HakatuBanug 220B, 15BT

Hosasa Snepeermuica N4, Hroab-Asaycm 2003

Puc. 13
CBedeHue aMnbl HakammBanusa 220 B, 25 Br

Ha dororpadpusax (Puc.12 u Puc.13) B HUKHEN
YACTH BU/IEH IIPOBOJHUK, KOTOPBIN ITOJKIIOYEH
OJTHHUM IIPOBOJIOM K I'eHepATopy. K IpOBOAHUKY
IIOAHOCUTCS TOJIBKO OJIMH KOHTAKT ITOKOJIA JIAM-
bl JIpyroi KOHTAKT JIAMIIbI OCTA€TCH HETIOKIIIO-
YEHHBIM. TaKUM OOpPa30M, K JIAMIIE ITOJKIIOYEH
OJIMH IIPOBO/JI, UAYIINU OT '€HEPATOPA.

Puc. 14
ABTOpr HpI/I IIOATI'OTOBKE SKCHCpI/IMCHTa II0 OJHO-
IIPOBOJHOM IIepefade S3HEPIUU

Puc. 15
ABTOpBI ITPU IOAT'OTOBKE KCIEPHUMEHTA 11O 6€CIIPO-
BOJIHOY IIEpEAYe S3HEPTUN
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BoamozxHO, onbrtel Hykossl Tecsbl o niepeaayde
SHEPI'UU ObUIU B YEM-TO ITOXOKH HA IIPOBEJICH-
HbIC HAMHU 3KCHEPUMEHTEHL 10 KpariHeil Mepe,
IKCIIEPHUMEHTHI ITOKA3BIBAIOT, YTO 6ECIIPOBOJHAA
U OHOIIPOBOAHAA IIEPELAYA SHEPIUU UMEIOT pe-
AJIbHBIE IEPCIIEKTHBDL

Ha Puc.14 npusenena pororpadusa aBTOpOB IIPU
IIOAT'OTOBKE OKCIICPHUMCHTA 110 O,E[HOHpOBO,IIHOﬁ
IIEpe/jaue SHEPIUU.

Ha Puc.15 npusenena pororpadusa aBTOpOB IIPU
IIOJAT'OTOBKE IKCIIEPUMEHTA IO 6ECIIPOBOAHON
IIepe/jaue SHEPIUU.

v
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B crarbe onucan rTepmMOogMHAMUYECCKAM LUK TEII-
JIOBOIM MAaIllIMHBI C TETEPOTEHHBIM PAO6OUYUM Te-
JIOM, ITO3BOJIAIONINI ITOTHOCTBIO TPEOO6PA3OBLI-
BATh TEIVIOBYIO 9HEPI'HIO B MEXAHHUYECKYIO. J[JOKa-
32TE/IbCTBA CYIIECTBOBAHMS LIMK/IA 1 €T'O CBOKCTB
ABJIAIOTCA JIOTUYCCKUMU CIICACTBUAMU IICPBOT'O
3dKOHA TCPMOAMHAMMKHU. Hcnoibp30BaHuEe ITVKJIa
IIO3BOJIUT CO34ATh HOBBIC BHU/IbI TCIVIOBbIX ABUI'A-
TEJIEN, KOTOPBIE OyIyT O61aaTh KAYECTBEHHBIMU
IIPEUMYIIECTBAMH I10 CPABHEHMUIO C YKE U3BECT-
HBIMU OBUTI'ATCISIMM. DTUMU INIPECUMYHICCTBAMU
OyyT BO3BMOXHOCTU WU IIPAKTUYECKHU ITOJHOC-
TBIO IPEOOPA3OBBIBATD B IIOJIE3HYIO PAOOTY BBICO-
KOTEMIIEPATYPHOE TEIUIO, CO3/IABAEMOE CKUT'AHU-
€M TOIUIMBA, WIX COBEPIIATH TAKYIO paboTy, IIpe-
00paszys B HEE NAPOBOE TEIUIO, OTOUPAEMOE OT
BEIECTBA OKPYKAIOIIEH CPEABL.

Beeoenue

OCHOBHBIM CIIOCOOOM IIPEOO6PA30BAHUSA TEIUIO-
BOI SHEPIrUHU B SIHEPTUIO JPYTUX BUIOB SABJIACTCA
HCIIOJIb30BAHME TEIUIOBBIX MAIIIUH (ABUT'ATEIIEH ),
PEATUBYIONNX KAKOU-IMOO U3 3AMKHYTBIX TEPMO-
JUHAMHUYECKHX IIPOLIECCOB (IJUKIOB). /11 (PYHK-
[UOHHUPOBAHUA TAKUX JIBUTATENICH HEOOXOAUMO
HJIMYME [IBYX TEIUVIOBBIX PE3EPBYAPOB C PA3HbI-
MM TEMIIEPATYPAMH (HATPEBATEA U XOJIOIbHN-
Ka pabOodYeTo Tena TEIVIOBOTO IBUTATEIA).

Bo BCEX M3BECTHBIX TEIUIOBBIX JIBUTATENAX (DYHK-
UM XOJIOAWIBHUKA BBIIIOIHAET BEMECTBO OKPY-
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JKaome cpespl. IToaTomy coBepieHue 1oJes-
HOI paOOTBI U3BECTHBIMU CIIOCOOAMH BO3MOXKHO
TOJIBKO B PE3Y/BIATe NPEOOPA3OBAHUA BBICOKO-
TEMIIEPATYPHOIO TEIUIA, CO3/JaBAEMOTI'0 CKMI'AHHU-
€M TOIUINBA.

H3BeCTHBIE TEPMOANHAMUYECKUE IPOLECCHL, UC-
IIOJIB3yEMBIE JIJI IIPEOOPA3OBAHUA TEILIA B PY-
I'Mi€ BU/Ibl SHEPIHUH, XaPAKTEPUBYIOTCA TEM, YTO UX
KI1[], menbie KIT/I imukina KapHO Ui UCIIonb3ye-
MOTO MHTEPBAIA TEMIIEPATYP U TEM, YTO OHU HE
MOTYT OBITb IIPUMEHEHHI /I IPEOOPA3ZOBAHUA B
PadoTy AapOBOIo TEILIA, COAEPKAIIETOCH B BEIIIE-
CTBE OKPYXXAIOLIEN CPEBL.

HN3o6peTeHneM 110 pOCCUUCKOMY MATEHTY [1]
MIPEIOKEH MIPOLIECC TPEOOPAZOBAHUA TEIUIA B
paborty (3TOT CIICOO6 CBOOOAEH OT YKA3dHHBIX OI'-
paHndeHu). GepepanbHbI MTHCTUTYT IPOMBIII-
JIEHHOM CO6CTBEHHOCTH (PUIIC) BKIIIOUNI U300-
PETEHNE B CIIMCOK IIEPCIIEKTUBHBIX POCCUHCKUX
pPa3paboToK [2].

[TpeanoskeH Crioco6 COBEPIIEHUS TIOJIE3HON pa-
GOTBI IOCPEJCTBOM PEATU3AIINH 3AMKHYTOI'O TEP-
MOIMHAMHUYECKOTO ITUK/Id, B KOTOPOM BEIIECTBO
paboyvero Tema MEHSET CBOE AIPETaTHOE COCTOSI-
HHE, 06pA3Ys HA OT/ICBHBIX 3TAMAX IIUKIA reTe-
POI'€HHYIO CUCTEMY M3 PABHOBECHBIX (Da3 SKHJIKO-
CTH W HACBIIIEHHOT'O Napa.

B npemioxkeHHOM crioco6e pabodee TEIo COBEP-
IIAET MOJIE3HYIO Pa0OTYy B NIPOIECCE aauadbaTu-

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



YECKOI'O PACHIUPEHUA U3 HAYAJIBHOT'O COCTOSTHUSA
B LIMKJIE IIPU TEMIIEPATYPE HATPEBATEINA JO JTOC-
THXKEHUA COCTOSIHUA C MUHUMAJIBHOU TEMIIEPA-
TYPOU LIMKIIA, IIPU KOTOPOM INIOTHOCTD KHUJIKOMN
(¢a3el paboyero Tena paBHA HAYAIBHOM. [Iporiec-
CBI BO3BPAIEHUA YACTEH PA0OYETO TEIA B UCXOJ-
HOE TEPMOJUHAMMNYECKOE COCTOSHUE PAZITNYIHBI
JUIA BEIIECTBA KAKIOM (PA3BL:

- BemecTBo XXUAKOIM (Pa3el BO3BPAIIAIOT B UCXO/-
HOE COCTOSIHHE ITyTEM M30XOPHOI'O HAI'peBa, Iie-
penaBasi HarpeBaeMoOMYy BEILIECTBY TEIIO OT Ha-
rpeBaTes;

- BemecTBO 1a30006pa3HoI (passl pabodero Tena
BO3BPAIJAIOT B UCXOJHOE COCTOSIHUE a11Ma0aTH-
YECKUM CXKATUEM JO JOCTHKEHUSI HAYAIbHOH
TEMIIEPATYPBI, BOCCTAHOBJIEHHUEM TEIIOOOMEHA
MEKY CKAThIM BELIECTBOM U HATPEBATEIIEM, U30-
TEPMHUYECKUM CKATHEM JJO HAYAJIBHOU IVIOTHOC-
TH IIPU IIEPEAAYE HATPEBATEIO TEIUIA, OTBOAHMO-
I'O B IIPOLIECCE CKATHSL

Takass OpraHu3anus UKIA UCKII0YA€T KOHTAKT
pabodero Tena ¢ XOJIOAWIBHUKOM (OKPYKAIOMIEH
CpeoN) U IIEpEAAIy EMY TEILIA OT PaOOYEro Tea.
braropapst 3ToMy OOCTOATENBCTBY, [IOJTHOE KOJIN-
YECTBO TEIUIA, IIOIYI4€EMOE B OIIMCAHHOM ITHUKJIE
pabounM TEJIOM OT HAI'PEBATENSA, PABHO COBEP-
IIEHHOU padoTE U OTIUYHO OT HyJIA. TaKuM 06-
PA30M, pEATU3ALIVSA IIPEIOKEHHOIO ITMKIIA O6€C-
IIEYUT NIPEOOPA30BAHMUE TEIUIA B PabOTY C TEOPE-
Trdeckum KII, pasubiM 1.

ITpeIOKEHHBIN ITUKIT MOXKET OBITh PEAITM30BAH
B TEMIIEPATYPHOM HUHTEPBAIE, BEPXHSAA IPAHULLA
KOTOPOT'O OYZIET PACIIOIOXKEHA B OOIACTH TEMIIE-
paTyp, MEHBIINX, YEM TEMIIEPATYPA BEMECTBA OK-
PYKaAOLIEN Cpeabl. DTO MPOU3OUET, ECIU B Ka-
4eCTBE PAbOoUero Tena OyJeT UCIIOIb30BAHO BE-
LIECTBO C HU3KOU KPUTHUYECKOM TEMIIEPATYPOIL.
B 3TOM Citydae BEIEeCTBO OKPYXKAIOIIEH CPEbl
MOJKET BBITIOJHATL (DYHKIIUH HATPEBATENA U AB-
JIATbCA UCTOYHHUKOM TEIUIA, IPEOOPAZYEMOIO B

IIOJIE3HYIO PabOTY.

B0O3MOXHOCTE IPeO6PA30BATH TEILIO B PA0OTY C
BbICOKUM KII/] 1 BO3MOXHOCTb UCITOJb30BATH
JUTA COBEPIIEHUSA PAOOTHI TEILIO, OTOUPAEMOE OT
BEIECTBA OKPYKAIOMIEH CPEBI — ITO KAYECTBEH-
HO HOBBIE PE3YIBTATEL, KOTOPBIE OyIyT O6€ECIIE-
YE€HBI UCIIOJIb30BAHUEM N300PETEHUA 110 YKA3AH-
HOMY IIATEHTY. JJOKA34ATENBCTBO BO3MOKHOCTEN
N300pPETEHNA ABJIAETCA CJIEICTBUEM IIEPBOTO 3a-
KOH4 TEPMOAUHAMUKU. CIeyeT OTMETUTD, UYTO
(paKT CyIECTBOBAHMA 3TOI'O JOKA3ATEIbCTBA BbI-
ABJIAET HAINYHE IIPOTUBOPEYHS MEXKAY IIEPBLIM
3aKOHOM TEPMOJUHAMHUKHA U HEKOTOPBIMH HU3BE-
CTHBIMU (POPMYITHPOBKAMH €€ BTOPOT'O 3AKOH4,

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

OOHAPYXHUBASL ITUM JIOTUYECKYIO HECOBMECTH-
MOCTb MEXAY OOOHMMH 3AKOHAMU U HEOOXOIU-
MOCTB €€ OObACHEHUA. [IOCKOIBKY IIEPBBIN 34KOH
TEPMOJUHAMUKH, SIBJISISCh 3AKOHOM COXPAHEHUS
JHEPIUU, HE JTO/DKEH ITOABEPIATHCSI COMHEHUIO
(Tax e, KaK BCE €ro CIEACTBUA), TO BO3HUKACT
BBIBO/I O HEOOXOJUMOCTU YTOYHEHUS HEKOTO-
PBIX POPMYIUPOBOK BTOPOTI'O 31KOHA U ITPU3HA-
HUS TOTI'O, YTO ITU (POPMYIHPOBKHU UMEIOT OI'Pa-
HUYEHHYIO 00JIACTh IPUMEHUMOCTH. Borpoc o
TOM, KaK OOHAPYKEHHOE IIPOTUBOPEYUE OyIET
PAa3pPEUIEHO, OCTAETCS OTKPBITBIM U K CYIITHOCTH
n3oopereHus (IPEIOKEHHOIO CIIOCO6a) HE
OTHOCHTCSL.

CymecTBOBaHUE IPYIUX IIPOLIECCOB, CBOMCTBA
KOTOPBIX IIPOTUBOPEYAT HEKOTOPBIM OOIIEIIPU-
HATBIM (POPMYJIUPOBKAM BTOPOI'O 3d4KOHA IIOJ-
TBEPKJEHO B [3-6]. YCTPOICTBO, IpeIaraeMoe
JUIS PEATN3AUN CIIOCO0A, ABJIACTCA dHAJIOTOM
JBUTATENEN C BHYTPEHHUM CIOPAHUEM TOILUIUBA.
JaHHOE yCTPOICTBO NPEACTABIAECT COOOU HOBYIO
KOMOHHAITUIO U3BECTHBIX KOHCTPYKTHUBHBIX JJ1€-
MEHTOB: pab0YNX LWINH/POB, [IOPIITHEN, KIAIId-
HOB, OOIIETO KOJIEHYATOI'O Bajld, MAXOBUKA U T. [I.
Ecnm 31O yCTPOMCTBO 6YAET UCIOMB30BAHO I
IPEOOPA3OBAHUA BEICOKOTEMIIEPATYPHOI'O TETI-
JIa, TO OCHOBHOE IIPEHUMYILECTBO IEpe] aHalIO0-
ramMmu OYAET COCTOATh B COKPAIIEHUN PACXO/a
TOIUIMBA BCJIEACTBHUE YBEIUYEHUA JOCTHKHUMO-
ro KITJl npouecca 10 3Ha4eHU OJIM3KUX K 1.

Peanuzanyia BO3MOXHOCTU CO37JaHHA YCTPOUCTBA,
COBEPHIAIOLIETO MOJIE3HYIO PA0OTY MOCPEACTBOM
UCIIOJIb30BAHUSA (IIPEOOPA3ZOBAHMA) TEIUIA, OTOU-
PAEMOTO OT BEIIECTBA OKPYKAIOMIEN CPEBL, IIPHU-
BEJIET K ITOABJICHUIO HOBOT'O BH/14 UICTOYHUKOB J]A-
POBOM MEXAHUYECKOU SHEPIUH, OIITUMAJIBHBIX I10
3KOHOMHWYHOCTH U IO SKOJIOTUYECKOU YUCTOTE.

INpenmyiecTBa TAKUX YCTPOKCTB IEPe JPYTUMU
U3BECTHBIMM UCTOYHUKAMU JAPOBOU 3HEPIUU
(ruapaBIUYECKMMHU, BETPOBBIMU, COTHEYHBIMU,
r€OTEPMAIBbHBIMH U T.J1,) 3AKIIOYAIOTCA B OOJIbIICH
VAEIbHON (HA €JUHUILY O6'b€MA) MOITHOCTH, 4
TAKKE B TOM, YTO PAOOTOCIIOCOOHOCTD HE OYAET
34BHUCETh OT BHENIHUX YCJIOBUHU (Treorpapuyec-
KHUX, [TIOTOJHBIX, BDEMEHHBIX U T.J1.).

ITosryaeHHBIE OLIEHKU JOCTHUXKHUMOMU IOJIE3HOM
MOIIIHOCTH JAI0T OCHOBAHHE ITI0JIATATh BO3MOXK-
HBIM U LIEJIECOOOPA3HBIM IITMPOKOE NUCTIOIb30BA-
HUE [IPEJIOKEHHBIX YCTPOMCTB B PA3HBIX O6/1AC-
TAX TEXHUKU. KOKABIA 10JIb30BATE/Nb, IPUMCHUB
3TU YCTPOUCTBA I YAOBIETBOPEHUS CBOUX I10-
TPEOHOCTEN B 9HEPTUN WIH B TEIUIE, ITIOJIyYUT BO3-
MO>KHOCTB JTUOO B 2-3 pa3a COKPATUTb PACXO[,
OTPEOAEMBIX S3HEPIrOHOCUTEINEH, JIMOO IOJTHO-
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CTBIO JIMKBUMPOBATD TAKON PACXO, BOCIIOIb30-
BaBIIHCh IIPEAJIOXKEHHBIMU ABTOHOMHBIMU UC-
TOYHMKAMU JAPOBOU SHEPTUU.

MaccoBoe BHEAPEHUE N300PETEHHBIX YCTPOUCTB
MOKET B HECKOJIBKO P43 COKPATUTD IIOTPEOHOCTD
9KOHOMUWKH B IIPUPOAHBIX S9HCPTOHOCHUTCIAX U
CO3[aTh 3TUM BO3MOXHOCTH DPAJTUKAIIBHOIO pe-
MICHUA HpO6JICM7 BO3BHHKAIONINX H3-34 OI'PAHU-
YEHHOCTH TOIUIMBHO-9HEPTETUIECKUX PECYPCOB

N HCOKOJIOTUYHOCTHU OCHOBHBIX HCITOJIb3YCMBbIX
HNCTOYHHKOB TEILIA.

Janee npeacTaBaeHO ONMMUCAHNUE KOHCTPYKIINU U
(PYHKITMOHUPOBAHMA TEIUIOBON MAIIIUHBI, PEAJIN-
3YIOIIEN IIPOLIECC TPAKTUYECKH ITOTHOTO IIPE0O-
PA30BaHUA TEIUIOBOU SHEPTUN B MEXAHUYECKYIO.

KOHCTPYKTHBHAs CXE€Ma IIPOCTEHIIETO 00pa3Iia
TAKOU MAIIUHBI IIpeJCTaBieHa Ha Puc.1.
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Puc. 1

1u2 - paboyne HWINHPBL, B KOTOPBIX HAXO/ST-
CA NOABWXKHbBIE NOPIIHU 14. [TOpIIHM COEIMHEHDI
KPUBOIIUITHO-IIIATYHHBIMHA MEXAHU3MAMHU C KO-
JIEHYATBHIM BJIOM 3, HA KOTOPOM HAXOAUTCA Ma-
XOBUK 4; 5, 6, 7 - pe3epByaphbl, 3aIIOJIHEHHBIE BE-
IIECTBOM PAabOYEro Tena; 8 - pe3epByap, 3a10J-
HEHHBIN BEIIECTBOM HAI'PEBATENI; 9 - TEIUIONPO-
BOJ, IEPEAAIOIINI TEIUIO OT HAIPEBATEIA K BEllle-
CTBY pabO4ero Tend, HAXOIAIEMYCA B PE3EPBYa-
pe 6; 10 - HacoC, TPUBO/IUMBIH B IBVPKEHHE OT Bajia
3 U CITy KA JyIsd IIEPEKAYKU BEIECTBA XKUAKOU
(a3l paboyero Tena U3 pe3epsyapa 5 B pe3epBy-
ap 6; 11 — Tpy60o1poBo/IbL; 12 - KIAmaHe! (TIOMe-
YE€HBI HA PUCYHKE OYKBAMH JIATUHCKOTO AJI(PABU-
Ta), OOECIEYUBAIONINE OJJHOCTOPOHHEE JBIKE-
HUE BEIIECTBA PA00YETO TENA IO TPYOOIIPOBOAM;
13 - BeHTWIb, PETYIUPYIOMIUI BEJIMYUHY ITOTOKA
TEIUIA 110 TEIIONIPOBOAY 9.

PesepByap 5 cCOOEPKUT I€TEPOTrC€HHOE BEIIECTBO
padoyero Tena Npu BBIOPAHHON MUHUMAJIBHOU
TEMIIEPATYPE PEAIUIYEMOI'O TEPMOJAUHAMNYEC-
KOT'O IIKJIA. Pe3epByap 6 COAEPIKUT TOMOTI'€HHOE
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BEIIECTBO PA6GOYETo TeIad C HAYaIbHBIMU 3HAYE-
HUSIMU TEPMOJANHAMUYECKUX IAPAMETPOB. Pe-
3epByap 7 COAEPIKUT 'OMOI'€HHOE BENECTBO Pa-
6OYEro Teja, UMEIOIIEE TEMIIEPATYPY HArpeBaTe-
JIS1 U IPOMEXKYTOUHYIO IUIOTHOCT.

BemecTBo B pabodyeM 06beEME IWINHAPA 2 HAXO-
JIITCSI B TETVIOBOM PABHOBECHH C BEIIECTBOM Ha-
I'PEBATEIS], COAEPKANUMCS B pe3epByape 8.

Bce yacTtn onuceiBaeMOro yCTpOUCTBA UMEIOT
4TMA0ATHYECKYIO TEIJIOBYIO U3O0JAIHIO, O6ECIIe-
YMBAIOUIYIO NOAJAEPKAHNE HEOOXOAUMBIX TEMIIE-
PATYPHBIX DEKUMOB.

Peanmusyemblil TEPMOJUHAMUYECKNN [TUKII HAYU-
HAETCS, KOT/Id TOPHIEHD IIWINHAPA 1 HAXOAUTCA
B KpAHEN BEPXHEN TOUKE. B 3TOT MOMEHT OTKPBI-
BAETCA KIAMAH A, 1 HAYUHACTCA 3ATIOJIHCHUE Pa-
604ero oo’beMa HUWJINH/IPA BEMECTBOM PAOOYEro
TeJa U3 pe3epryapa O.

HexoTopoe Bpems CIIyCTs KIAdH A 3aKPbIBAET-
Csl, ¥ C 3TOT'O MOMEHTA B LIWIMHAPE IIPOUCXOSUT

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



MIPOLECC 4TUA0ATUYECKOT'O PACHIUPEHUS pabode-
ro TeNnd U3 HAYAJIbHOI'O TEPMOAUHAMUYECKOTO
COCTOSIHHS, YTO IIPUBOJUT K PA3ACTIEHUIO PACIIN-
PAIOMIETOCA BEMIECTBA HA PABHOBECHBIE (PA3bI
JKM/IKOCTH U HACBIIIEHHOTO ITapa. I Iporiecc 3akan-
YUBAETCA, KOTJA ITIOPUIEHD JOCTUTAET KPAUHETO
HIDKHETO TIOJIOKEHUA. B 3TOT MOMEHT OTKPbIBA-
€TCA KianaH B, ¥ rereporeHHoe BEEeCTBO C MH-
HUMQIBHOM TEMIIEPATYPOX B [IUKIIE BBHITECHACT-
Cs B PE3EPBYAP 5 IPU OOPATHOM JBMKEHHU I1OD-
IIHA. BBITECHEHNE 3aKAHYHBACTCA 11O JOCTHXKE-
HUM IIOPIIHEM KPAMHETO BEPXHETO ITOJIOKEHUS
U 3aKPBITUA B 9TOT MOMEHT Ki1anana B. IIpu no-
BTOPHOM JIBIJKEHHU ITOPIIHA OT KpauHEN BepPX-
HEU TOYKU B pA0OYNI OOBEM BCACBIBAECTCS HACHI-
LICHHBIN I1AP U3 pe3epByapa 5 yepe3 OTKPLIBIINUII-
¢ wianad C. Korga nopieHs JOCTUTAET HIDKHE-
IO MOJIOXEHUA, KIanaH C 3aKpPbIBAETCA, U IIPU
OBPATHOM XOJI€ IIOPIIHA B PA60YEM OOBEME ITPO-
UCXOJUT AJUA0ATUIECKOE CXKATUE BEIECTBA
¢azel mapa.

Koraa Temneparypa CKMMAEMOI'O BEECTBA CTa-
HOBUTCS PABHOM TEMIIEPATYPE HAI'PEBATENSA, OT-
KPBIBACTCA K1alaH D 1 CKaToe BEIECTBO BhITEC-
HSETCA B pe3epByap 7. BrlirecHEHUE 3aKaHYMBA-
€TCA IIPYU KPAUHEM BEPXHEM IOJIOXKECHUH [TOPIII-
Hs, KIaraH D 3akpbiBaeTcd, U B quupape 1 xa-
YHHAETCS IIOBTOPEHUE LIMKIA PAO0YUX IIPOLEC-
COB.

UK pabodux MPOIECCOB B LIWIUHPE 2 Opra-
HHU30BAH AHAJIOTUYHBIM OOpPA30M: 3AIIOJTHEHHE
padodero o6beMa MPOUCXOAUT YEPES KIATAH E u
HAYMHAETC, KOI/[a IOPIIEHD LIMINH/IPA HAXOAUT-
CA B KpavHer BepxHeH Touke. [1Ipu aBMKeHNUN

IIOPIIHA BHU3 BEMIECTBO BCACHIBAETCA B pAOOYNI
06'bEM 13 pe3epBYapa 7. BcacklBaHHE 3aKAHYNBA-
€TCA IIPU HIKHEM [TOJIOXEHUU TOPIIHA, KIAIIaH
E 3aKpBIBA€TCA 1 OOPATHBIN XO7, [IOPIIHA COIIPO-
BOXIACTCA U30TEPMHUYECKUM CKATUEM BEIIECTBA
B pabodeMm o6beME. B MOMEHT, KOI/Ia INIOTHOCTh
CKUMAEMOT'O BEIECTBA CTAHOBUTCA pPaBHA Ha-
YaJIbHOM, OTKPBIBAETCA KiIarlaH F, 1 cxatoe Benle-
CTBO BBITECHSIETCSI B pe3epByap O. BerrecHeHue
3aKaHYMBACTCA 110 JOCTUKEHUHU ITOPIIHEM KPayi-
HEM BEpXHEUN TOYKY, IIOCJIE Yero KianaH F 3akpol-
BAECTCH, U LIMKJI IIPOLIECCOB B IUJINHIPE 2 IIOBTO-
psaercs.

CTabHUIBHOCTD PA0OTHI OIIMCAHHOTO YCTPOMCTBA
0BECIIEUNBAETCSA TIEPEKAUYKON BEIECTBA SKUJAKONU
(¢a3bl paboyero Tena U3 pe3epByapa 5 B pe3€pBy-
ap 6 ¢ nomorpio Hacoca 10 u wiananoB G u H.
JBroKeHME MIOPIIHA HACOCA OT KPAHEN BEpXHEN
TOYKH 3AIOJHAET Yepes KiarnaH G ero pabouyun
06'BEM JKUJIKOCTBIO U3 PE3EPBYAPA 5, 4 IPU OOPAT-
HOM XOJ€ MOPIIHA XUAKOCTb Yepes3 KinanaH H
BBITECHSIETCST B pe3epByap O.

HaganpHasa TeMriepatypa padodero Teia B pabo-
4eM IIUKIIE OITUCAHHOTO YCTPOMCTBA MOXET OBITh
BbIOpAaHA OOJIBIIEN MIU MEHBIIIEL, TTO CPABHEHHUIO
C TEMIIEPATYPOU BEILIECTBA OKPYKAIOIIE CPEIBL
Ecnm peanmm3oBaH BBIOOP IO IEPBOMY BAPHAHTY,
HEOOXOANMO NOAJEPKUBATD TEMIIEPATYPY BEIIE-
CTBA HArpeBaTesid Ha JOCTATOYHO BHICOKOM YPOB-
HE, YTO JOCTUT'ACTCA IOCPEACTBOM HCIIOIb30BA-
HUA BBICOKOTEMIIEPATYPHOI'O TEILIA, CO3/1aBAEMO-
'O CKUTI'aHUEM TOIUIMBA U IEPEIABAEMOI0 HATPe-
BATEJIIO C TTIOMOIIBIO KAKOH-TMOO U3BECTHOU Ha-
I'PEBATEJIBHON AMIIAPATYPHL.

Puc. 2

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003
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[TaBHOE KA4E€CTBEHHOE IIPEUMYIECTBO OITHUCAH-
HOTO YCTPOUCTBA OYJET B 3TOM CJIy44€ 3AKIIIO-
4aTbCA B OOMBIIEH 3(PPEKTUBHOCTH (JTOCTHKU-
MoM KII/l), KOTOpast HE MOXET ObITh O6ECTICUYEHA
B IIPOIIECCAX (PYHKIIMOHUPOBAHUA U3BECTHBIX
TEIJIOBBIX JIBUT'ATCJICH.

Peanunsanysa BTOPOro BapuaHTa, B KOTOPOM Ha-
4aJIbHASl TEMIIEPATYPA PAO6OYETO TEId MEHbBIIE
(MU paBHA) TEMIIEPATYPE BEIIECTBA OKPYKAIO-
LIEH CPEABL, ITO3BOIUT UCIIONB30BATH CAMO BEIIE-
CTBO CPEJbl B KAYECTBE HATPEBATENS U IPeobpa-
30BBIBATH B IIOJIE3HYIO PA0OTY OTOHMPAEMOE OT
Hero terio. ONHUCAHHOE YCTPOUCTBO OyAeT B
ITOM CJIYYA€ NPENCTABIATD HCTOYHHUK JaPOBON
MEXAHWYECKOU YHEPTHUU HEU3BECTHOI'O paHEE
BHAA. BO3MOKHBIN BHUJ TAKOTO UCTOYHHKA ITOKA-
3aH Ha Puc.2.

Harpesaresnb 8 BBIIIOTHEH KAK TEIUIOOOMEHHHUK,
COEMHEHHDIN C KOHIIOM TEIUIOINIPOBOAA 9. Beme-
CTBO CPEJBI IPOKAYUBACTCA YEPES TEIUIOOOMEH-
HUK C ITIOMOIIBIO nponesuiepa 12. Humuuap 2 u
pesepByap 7 MOI'yT HAXOAUTBCA B TEIVIOBOM PAB-
HOBECUU C BEIIECTBOM CPELBL.

Janee DaHbl HEKOTOPBIE OLICHKHU I1APAMETPOB
KOHKPETHOI'O BAPHUAHTA IIPEJIOXKEHHOIO TEPMO-
JUHAMHWYECKOI'O LIMKIIA, WUIIOCTPUPYIOIINE TEX-
HUYECKHUE BO3MOKHOCTHU OIMMUCAHHOMW TEILIOBOM
MAIIHHBI:

* BKAYECTBE BEICCTBA PA60Yero Tesa B3 a3oT (N,);
* MUHUMQJIbHAA U HAYAJIbHAA TEMIIEPATYPHI pab0-
YETO TENA B IIUKIIE BBIOPAHBI PABHBIMU;
+173°Cu-123°C (100 u 150 ° K);

* HAYAJIbHOE IABJIEHNE PA60OYEro TeyId paBHO ~500
6ap;

* TEMIIEPATYPA HAI'PEBATEIA B3ATA PaBHOU 7°C
(3HaueHue, OJIM3KOE K CPENHEN TeMIIEpaType
cpenbl);

* VAEIBHOE KOJIMYECTBO TEIUIA, TTOJTy9dE€MOE B IIUK-
JI€e pabO4YMM TEJIOM OT BEMECTBA CPEABI U ITPEOO-
pasyemMoe B IOJIE3HYIO PaboTy, paBHO ~ 63 Kai/
MOJIb;

* €CIU padbounit OObEM NUINHAPA 1 U JUIUTENb-
HOCTbD IIUKJId BEIOPAHBI PABHBIMU V ~ 1 TUTp U
t ~ 0,02 cex., TO JOCTUKUMAS MOILIHOCTD YCTPO¥-
CTBA COCTABUT ~130 KBT.

JocTrkumast MOITHOCTh YCTPOUCTBA, U306pa-
JKEHHOI'O Ha Puc. 2, onpeaensaercs AByMs apa-
METPAMMU:

-IUIOIIA/IBIO ITIONIEPEYHOTO CEYEHUA TETUIOOOMEH-
HUK4, 4€PE3 KOTOPBIN IIPOKAUYNBACTCA BEIIECTBO
OKPYKAIOIIEH CPEabI;

-[IEPEINAZIOM TEMIIEPATYP B IIOTOKE BEIIECTBA HA
BXO/I€ U BBIXOJI€ YCTPOUCTBA.
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HpI/IHHB JOJIs1 9TUX BCJIMYMH 3HAYCHMA, paBHbIe
S=0.25m*u “T=10° C, mony4aroT OIICHKY MOIII-
HOCTH ~ 107 KBT.

BBIBOIBI

1. Tlony4eHHBIE OLIEHKU JOCTUXKUMOM I10-
JIEBHOU MOIIHOCTU YCTPOMCTB, IIPEAI0KEH-
HBIX A1 3(P(PEKTUBHOTO NPEOOPA3ZOBAHUA
TeIuIa B paboTy, JaI0T OCHOBAHUE IIPEATIONA-
r'aTb BO3MOXKHBIM U [1E€JIECOOOPA3HBIM HUX ITH-
POKOE HUCIONIBb30BAHUE B PA3IUYHBIX O0JI4C-
TAX TEXHUKHU.

2. Kaxpaplil 1101b30BATENDb, IIPUMEHAA 9TU
YCTPOMCTBA IS YAOBJIETBOPEHUA COOCTBEH-
HBIX ITOTPEOHOCTEN B SHEPTUU WM B TEILIE,
OyAET UMETh BO3MOXXHOCTDb UM CHU3UTH B
2-3 pasa pacxon noTpedIIeMOro TOIUINBA,
WIH IIOJHOCTBIO JIUKBUIUPOBATH TAKOM pac-
XO/I, UCIIOJIb3YS IPEIOKEHHBIE ABTOHOMHBIE
UCTOYHUKHU JAPOBOM 3HEPIHU.

3. OKOHOMH, KOTOpaAsA OYAET MOJTydEHA
[IOJIb30BATEJIAMU B PE3YJIBIATE CHUKEHUA CU-
CTEMATUYECKUX PACXOIOB HA ITOKYIIKY TOILIN-
B4, OBICTPO, OKYIIUT PA30BbIE PACXOABI HA
IPUOOPETEHNE NIPEIOKEHHBIX YCTPOUCTB.
4. IloTpebuTenbCKUe Ka4eCTBA YCTPOICTB
(3KOHOMHYHOCTD, dBTOHOMHOCTb, 3KOJIOTH-
4YeCKasl YUCTOTA) OOECIIEUAT ITOJIYIYCHUE BbI-
COKOI'O U YCTOMYHUBOI'O JOXO/A TEM IIPEATIPHU-
HUMATENAM, KOTOPBIE OPTAHU3YIOT UX HU3I'0-
TOBJICHUE U IIPOJIAXKY B IOCTATOYHO OOJIBIINX
oObeMax.

ITpUTIamarTCa MHBECTOPHI 1A y9ACTHA B Pe-
AIN3AUHA U3JI0KEHHBIX BBIIIE BO3MOXHOC-
TEH, 4 TAKKE B UX KOMMEPYECKOM HUCIOJIb30-
BAHUU.
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W3paTenbcTBoO «YpPCe».
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00630p MOATOTOBUIA KOppecOoHAeHT Ayrta Ilanmosa

H3obperarenu — Mo uHTeEpecHble. C 3TUM yT-
BEPK/ICHUEM COIJIACATCS OOBIBATENH, IO/, HUM
MOATIUIITYTCA KYPHAIUCTBI, JJIs1 KOTOPBIX COBPE-
MEHHBIE KYJIMOUHBI — BEPHBIN NCTOYHHUK CEHCA-
ITUOHHOM MH(MOPpMAIUU. /]a 1 CaMH N300peTaTe-
JIX IOATBEPIAT: MOJI, U B CAMOM JI€JIE€ PA3Pa6OTKHU
HAIllM aHAJIOTOB HE UMEIOT, U CAMU MBI JJOCTOMHBI
BHUMaHMsA. OJTHAKO, KAK CKa3aa Mapk TBeH, «de-
JIOBEK C HOBOY HJIEEN — BCETO JIMIIb Yy/IdK, ITOKA
ero ujes He 1mooeauT»>. YToObl JOOUTHCI TOOEIbI
CBOEH HJIEH, TO €CTh €€ NIPAKTUYECKOTO BOILIOIIE-
HUA, POCCUUCKUM U300PETATENAM HEOOXOANMBL
WHBECTUIH. BHMMaHNE UHBECTOPOB, ECTECTBCH-
HO, JIETY€ IPUBJICYb, €CIIN OOBEUHUTBCI U OO~
MU CHJIAMU HA49aTh IPOJIBIKCHUE CBOUX UZIEH HA
PBIHOK.

OJHUM U3 TAKMX OOBEIMHCHUHN sABIseTCa Kiyo
nzobperaresner Poccun, pacnonoxeHHbIN B KpoH-
mrraare (http://zavclub.chat.ru/zcp.html). B
3TOT TUXUH I'OPOJ, HA JOMAIITHUU KOMIIBIOTED
A.C. TykaHOBa, pYKOBOJUTENA KNy6a, CTEKAETCSA
UHMOPMALINA CO BCEX POccuy, a TAKKE U3 CONIPe-
JIeJIbHBIX T'OCYAAPCTB — benopyccry 1 MONOBBL

B cBoe Bpemsa Anexkcanap CepreeBud OKOHYUII
MammHOCTPOUTENBHBIN UHCTUTYT B Kypraxe, HO
MaJIO pabOoTaI IO CIIEUAIBHOCTU. E1ie B coBeTC-
KYIO 3IIOXY, BMECTO TOI'O YTOOBI 3aHUMAThCS TPAK-
TOPAaMH U I'PY30BUKAMH, OH YBJIEKCA KOMIIBIOTED-
HBIMH TEXHOJIOTUAMH. B 1996 roay Anexkcanap
Cepreesud nepeexan n3 Habepexxusix YemHoB B
KpoHnmragt. BCo KU3Hb 3aHUMAACh U300PETA-
TENBCTBOM, OH, KOHEUHO K€, XOTEJI, YTOOBI O €TO
Pa3paboTKaAX Y3HAIN 3AaMHTEPECOBAHHDIE JIIOJIU.
[ 3Toro B KOHIE 1998 roga TykaHOB cO3/1a71
COOCTBEHHBIA CANT B CETU MHTEPHET U IIPUIIA-
CHJI BCEX JKEMAIOIMNX NPUCOEOUHUTBCA. [1epBbIM
wieHoM Kiry6a cran FO.A. Hewaes, CrienuatncT-
3JIEKTPOHIIUK. B T€ rofibl COBMECTHO C TykaHO-
BBIM OH Pa3BUBAJI UAECIO MTOJKIIOYEHNA TeIE(HOH-
HOI JIMHHUU U BBIXOJa B IHTEpHET uepe3 OObIY-
HYIO 3JIEKTPUYECKYIO CeThb B 220 Bosbr. 3aayMKy
3Ty TYKaHOB O CHX ITOP CYUTAET HEPCIEKTUBHOL,
OJHAKO B TO BPEMs OHA PA3BUTHA HE IOTYYIMIA:
He ObIJIO MATEPUAIBHOI 6a3b], HE OBIO MTHBECTO-
pOB.

[TocreneHHO K KinyOy IpUCOEIUHANINCH BCE HO-
BBI€ 1 HOBBIE JIIOAH. Y HUX ObUIM MHTEPECHBIE PA3-

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

pPaboOTKH, HO OTCYTCTBOBAIA BO3MOKHOCTb UX
BHEAPEHUA. B TaKOM cilyuae GOJIbIIYIO IIOIb3Y
HU300pETATENAM IPUHOCUT BUPTYAIbHBIN Mara-
3UH UHTEJUIEKTYAIbHON COOCTBEHHOCTH, CYIIE-
CTByIOIUI Ha carite Kiry6a. «POCCUIICKIN BUPTY-
AJIbHBIA PBIHOK UHTEJIIEKTYAJIbHON COOCTBEHHO-
CTHU (PAKTUYECKHU HE CYLIECTBYET, - YIBEPXKIAET
TykaHOB. — Ero pasBUTHIO MEIIAET KPAMHEE HECO-
BEPIICHCTBO OTEYECTBEHHOIO MHTEpHETA. AMe-
PUKAHIIBI TIBITATACE C HUM Pa60TATh, HO HUYETO
HeE ITOAy4usoch. Ecin B Mockse, Hannpumep, MH-
TEPHET PA0OTAET C IPUCTOMHOMU CKOPOCTHIO, TO
CTPaHMIA, CO3JaHHAas Ie-Hubyab B IPKyTCKe,
I'PY3UTCA MUHYT IO ABAALATE. [I03TOMY MOXHO
CKa34Tb, YTO MATrd3UH COBEPIIEHHO YHUKAJIEH.
PasMeleHHbIE B HEM IPEJIOXKEHNA B3bIBAIOT HE-
MaJIbli uHTEpeC. K npumepy, Ha IpeiIoKeHne O
CTPOUTENBCTBE MATHUTHOI'O MOTOPA-TEHEPATOPA
OTKJIMKHYJIOCH OKOJIO IIATUAECATH YeaoBeK. Cpe-
1 HUX €CTb JAXE CBALIEHHUK, OTeL, Cepruti».

Anexkcangp CepreeBud CUUTAET PA3YMHOM CHUCTE-
My BHEJPEHUA N300PETEHUI, CYIIECTBYIOMYIO B
CIIA: «Bbl 3Ha€TE OO AMEPUKAHCKOUA (PUPME «AD-
Typ Ae JIuTT/1>, B CBOE BpeMsl BHEAPUBIIEH IIEHH-
WIIUH? Y HUX €CTb 6051ee 200 OT/ICICHUN B pa3-
JIMYHBIX CTPaHAX. JeNCTBYET «ApTYp A€ JIUTII» 110
cneayoomen cxeme. CHagana ¢ U300peTaTenemM
3AKIIOYAIOT JOT'OBOP HA OJUH I'OJ U 6EPYT y HETO
[IOJIHOE OIMCAHME YCTPOUCTBA. ITociie 3TOro npo-
U3BOJUTCA ITATEHTHBIN ITOUCK, U300PETEHUE T1a-
TEHTYIOT, HAXOIAT (PUPMY, KOTOPAS JETAET OIBIT-
HBIM OOPa3el] ¥ IPOBOAUT MPAKTUIECKUE HUCCIIE-
JOBaHMA. M3 CTa BHEAPEHHBIX TAKUM OOPA30M
U300pETEHUI BOCEMbB AAIOT NIPUOBLUIb, 4 JIBA —
CBEPXIIPUOBLIb, IIOKPBIBAIOIIYIO BCE PACXO/BL
Kpome Toro, puHaHCOBBIE PUCKU, KOTOPBIM «Ap-
Typ Ae JINTTII» IOABEPIAETCSA BO BPEMA BHEAPEHMA
KK/JI0OM HOBALIMHU, IIOJTHOCTBIO CTPAXyIOTCA. T10-
DOOHBIN OM3HEC CUYUTAETCSI HACTOJBKO BBIT'OJ-
HBIM, YTO T'OCYAAPCTBEHHBIIN IEHCUOHHBIN (POHT
CIIIA noMeIaeT B MTHHOBALIMU CBOH KaITUTAJIbI»,

«EAMHCTBEHHOE, YTO CMYILIAET B TOU CUCTEME, -
Jo6aBnsaeT Aslekcangp Cepreesud,- 3TO OTCYT-
CTBUE MPENOIUIATEI>. BlipoyeM, U POCCUHCKUE
WHBECTOPHI NIPEJOIUIATEL HE OOEMAIOT. «Y HAC
KQKJIBII THBECTOP CYUTAET CEOA SKCIIEPTOM, TPE-
OyeT, YTOOBI EMY BCE MOJPOOHO OOBICHUIN, KAK
[IATEHTHOMY IIOBEPEHHOMY. MHOI'IE NTHBECTOPLI
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B Poccuun nMeroT TeMHO€E nponuioe B 6usHece. Ta-
KM HY>KHO UMETb CBEPXIIPUOBUIL — I0JI0UKO Ha
TAPEIOYKE C 30JI0TOU KAEMOYKOM. OJHAKO, IIPEXK-
JI€ 9YeM sI0JIOUKO CO3PEET, HYKHO 34 5-8 JIET BhIPA-
CTHUTB AEPEBO. I07I0HA POKAAET U3 CTA [IBETKOB 4-
6 167I0K, OCTIBHOE — ITyCTOIBET. HO BE/Ib OH TOXKE
HyxeH! Ha Hero TpaTurca KU3HEHHAsd SHEPIUI
JIepesa. B npupoje HeT 6eCoNe3HbIX JEHCTBUM.
Mpesa cobUpaThb TONBKO BEPIIKA HE HOBA U KOH-
4aeTCd NPOBAJIOM WU KpUsucom. I1o Mapkcy,
mo6as IPUOBLIb, IPEBBIIAIONIAA 25%, KPUMHU-

v

HanbHA. B Poccun npubsLis B 250% HE IIpUBIIE-
KaeT nHBeCcTUni! TpebyloT elme HOMb IPUPHUCO-
BaTb». B KOHIIE Halel 6ecenibl Asiekcanap Cepre-
€BUY TYKaHOB BBICKA3AJICA O TOM, YTO: «.. OFHAKO,
34 ICHBI'M HE 34CTABHIIb U300PETATh: TBOPUYECKUN
IIPOLIECC HE TTOKYITHAS BEIb>.

Peoaxmop: Janee moL nybauxyem onucarnue xcne-
DpuUmMenmanvro20 ycmporicmea, paspadomanto2o
A.C. TyKaHO08bIM, G maxice Cmamsto 00H020 U3 BOCMO-
AHHBIX Y1eH08 Knyba C.H. ILmuoma.

ABuzareAb BEKTOPHOU Ta2u
(3AEKTPOMaAZHUTHDLIU BapuaHT)

TykanoB A.C., Poccus

Email: sandr@mail.spbnit.ru
http://zavclub.chat.ru/zcp.html

v JlaHHOE YCTPOUCTBO, IIPEAHA3ZHAYEHO /I CO34AHNI OJHOHAIIPABICHHOU CUJIbL, 1€~

CTBYIOIIEH Ha BCIO KOHCTPYKLMIO. B KOHCTPYKIIUM UCIIOIb3YETCH IIPHUHLIUII 1OJIY-
YEeHUA AUCOATTAHCA HA KPYTOBOUM TPAECKTOPHH JIBWDKEHUA MACCHI I'PY3UKA, KOTOPAA
OI'pPaHNYEHA CEKTOPOM, PACIIOJIOKEHHBIM MEXK/AY JBYMs IIOIIOCAMU JIEKTPOMATHH-
T2 (OM). Cozranue LEHTPOOEKHOM CHIIBI IIPOUZBOAUTCA IBYMS AJIEKTPOMOTOPAMH,
BPAIAOIIMMUCA B Pa3Hble CTOPOHBL I'py3 G BBIITOIHEH U3 MATHUTOMATKOI'O METAJI-
J1a. OH yCTAHABIUBAETCA MEXAY ABYMA (DPUKIITMOHHBIMU JUCKaMU. ['py3 G cosepia-
€T KOJIEOATENBHBIE IBVDKEHUA OT OJJHOT'O IIOJIIOCA MATHUTA JJO IPYTOTO 10 KPYT'OBOH
« Tpaexkropur. O6pa3yIOMAsacs LEHTPOOEKHAS CHIA OOIANAET IUKINYECKHUM XAPaK-
TEPOM U CO3AAET CUIY TAT'H I BCEX KOHCTPYKIUU. Ee perympoBKa BO3MOXHA 32

CUE€T YBEJIMYEHUSI YMCIa OOOPOTOB ABUTraTese. HanpasieHue ABIKEHNSI MOKHO MEHSTD 34 CYET I10-
BOPOTA IEKTPOMATrHUTA OTHOCHUTEIBHO BCEH KOHCTPYKIIMH COBMECTHO C I'DY30M.

M —= 1|

Puc. 1

LIeHTpO6EXKHAA CHUTA MEHAETCA OT HYJIA JO MAKCHUMYMA U OOPATHO 10 HyJIA. E€ HAIIPaBIEHUE OCTAETCA
HEU3MEHHBIM, HECMOTPS Hd U3MEHEHNE HAIIPABICHUA JBIKECHUA TPY34.

3a71aBass Maccy Ipysd, YUCI0 O60POTOB JBUIATES U MAIHUTOBIDKYIIYIO CHJIy MAIHUTA MOXXHO MeE-
HSITb CWIY TATA KAK B CTOPOHY YBEJIMYEHMS, TAK M B CTOPOHY YMEHBIICHHSL.
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MHEPIIMIOHHO-TMHAMUWYECKNI
TEHEPATOP

MImuar C.H., Poccus

http://invent.by.ru
Email: mehanik@kmtn.ru

OCHOBOIL IKCNePUMEHMAIHOLL YCMAHOBKU <KAPYCelb> AGNAEMCA CUCIEMA «O8UZAMEND - HeYPags-
HOBEULEHHDBLIL MAX0BUK — 2eHepamop». B xooe sxcnepumenma, nposeoenro2o C.H. IlImuomonm,
NOKA3AHO BO3HUKHOBEHUE 8 CUCIeMe OONOAHUMENbHOU JHeP2UL UL OONOAHUMENLHO20 MOMEHIN,
YCKOPAIOUWe20 POmop NeKmpureckux Mauiur i Maxosurxa. Kpome moz2o, 60 epema nposeoerits Ikc-
nepumenma 6 cucmeme Haoo0aAnI0Csh YBeUMCHIUe 2eHePUDYeMOLL MOUHOCIIU DU Y MEHBULEHUL MO -
Hocmu, nompeonaemoll osuzamenem. «Kapyce/iv» ecniv HiL Umo uHoe, Kak YnpoujeHHas Mooens npo-
MOLUNCHHO20 UHEPUUOHHO-OUHAMUYECK020 2enepamopa (M) 6yoyuezo. H/I” noseonsaem npeodpa-
308618 U UCNONB306GNL 015 COBEPULCHIUL NONICSHOLL DAOOMbL KUHEIMUMECKY10 IHEPUI0 OBUNICCHUA
3emiut.

Jeiicmeaytoujas modenws HIT MOIIHOCTB, TOTPEbIIIEMast OT UICTOYHHKA ITHUTA-
Hus: W = 1,55-14=21,7W.

JaHHOE YCTPOMCTBO ABIACTCA IIPOCTEUIIIECH MO-
JIC/IBIO MHEPLIOHHO-IMHAMUYCCKOTO reHeparto-  AA/Iee Oy/IeM MO/IKTIOYATh K I'€HEPATOPY IAMITOY-
pa. YCTPOHCTBO COCTOT 13 ABaraTesis  refiepa-  KH- MAKCHMAIILHOE KOJMYECTBO JIAMIIOUCK B JiAH-
TOpPA IOCTOSHHOTO TOKA 6€3 OGMOTOK BO3Oyxkae- ~HON MOaenu — 7. Tlpu 5TOM CONPOTHBICHUC B
HUs1, PACTIONIOKEHHBIX COOCHO. Ha Bamy cuctempr  HETIH I'EHEPATOPA BOSPACTACT, UTO MPUBOAUT K
BUATEb-TCHEPATOP> YCTAHOB/CH HeypaBHOBe-  YMEHBIICHIIO TOKA 1 MOMCHTA CONPOTUBIICHHSL
HICHHBIH MAXOBHEK, KOTOPHIH I IIpeoGpasyer AWBUIATEIb HAYMHACT YBETUUBATH OGOPOTEL, UTO,
SHEPryio BpameHus 3emiu. [Ipy 3ToM Bo3HUKa- B CBOIO OUCPE/h, IPUBOANT KYBE/ITICHHUIO HAIIPsI-
CT JIOTIONHUTE T HBIH MOMEHT, DACKpyunBaiomuii  KCHHA HA KICMMAX T€HEPATOPA, NOBHIICHUIO
CHCTEMY, COCTOSIIIYIO U3 POTOPOB JICKTPUYECKUX ~ TOKa M TEHEPHUPYEMOIT MOIIHOCTH.
MAIIHMH ¥ MAXOBUKA.

T[IpH MOKIIOYEHNH BCEX CEMU JIAMIIOYEK BEJIU-

JIBUTATENb yCTPOMCTBA MOKIIOYEH K CTabMIn3n-  11Ha BXOAHOTO HATIPSUREHIA, KAK M B IICPBOM CITy=
POBAHHOMY MCTOYHHUKY THTAHKS, HANpsoKeHnem A€, OY/ICT pasHa 14V, 3apHKCHPOBAHBL CIEAYIO-
14V. [ly11 o6ecnieueHyst 6€30I1ACHBIX PEXXHUMOB pa-  [HC MAPAMCTPBI I 3TOTO PCKUMA:

6OTBI TOCTIEIOBATENBHO C JIBUTATEIEM BKIIOYAET-

cs1 6amIacTHoe COIIPOTUBJICHHUC. K I'CHCPATOPY MoMIHOCTDb B LIETH reHepaTopa:

TOTIOHACTCH HATPY3KA M3 TIOCNIEOBATENBHO CO-  yy = (,17-11,66=198W

COAMHCHHDBIX JIAMIIOYCK.

. . MomHocTs apuratesst: W, = 1,21:9,81=11,87W
s pexxuma padoThl YCTPOUCTBA C OJHOM J1AM-

ITIOYKOH B IIETIH I'€HEPATOPA 3A(PUKCHPOBAHBI CJIe-

Y — MoOIIHOCTB, TOTPEbIIIEMast OT UICTOYHHUKA ITHUTA-

Hus: W, = 1,21-14=16,94W.

MOIIHOCTD B LIETIN I'€HEPATOPA:

W,,= 0,34:2,51=0,85W Kak BunM, ysenuverue enepupyemori MousHoc-

mu npueeno K ymervieruro nompeonsemoii.
MOIIHOCTbD JJBUT'ATEJIA, 1 MOIIHOCTD, TOTpebIIsae-
Momnocts gsurarenst: W, = 1,55:7,69=13,47W  mag or HCTOYHNKA MIUTAHUS, HE TOIBKO HE YBEIIH-

Hosas Snepeemurca Ned, Hionv-Asaycm 2003 14



YUJINCh, HO 3HAYUTEIBbHO CHU3WINCH. bamaHc
9HEPIUH CUCTEMBI HAPYIHJICA. OJHO3ZHAYHO
MOKHO OTMETHUTD, UTO CUCIeMA NOYUaent 00-
NONHUMENLHYIO IHEP2UIO.

HexoTopeie IECCUMHUCTBI NOIBITAIOTCS PACCMOT-
PETH IIPOLIECC C YIETOM IIEPEPACIIPEJEICHUS I10-
TEPDh DHEPIUU B UCTOYHHUKE NMUTAHUS. OJHAKO,
ABTOPOM IPOBEJIEHBI AKCIIEPUMEHTBI CO MHOI'H-
MU UCTOYHHUKAMHU ITUTAHUSA, BKIIOYAST XUMHUYEC-
KHE, U BE3/I€ HAOIIOJAETCSl PA3I'OH HEYPABHOBE-
LIEHHOI'O MaXOBHKA.

ITepcnexmugst UCRONB308AHUA
«HeYPABHOBEUIEHHOZ20 UMNYTILCA»:
ot . mooenu Kk npomsiulieHHomy

zenepamopy

Eciiit MBI HEOTIPOBEPIKUMO JJOKAXKEM, YTO IIOBEJE-
HUE 3JIEMEHTOB 3aAMKHYTOM CUCTEMBI TECHO CBS-
34HO C MapamMeTpaMu €€ IBHKCHUA, TO ITIOJIYYHUM
BO3MOKXHOCTD YIIPABJIATH dTUMU IIPOIIECCAMMU.
DTO OTKPBIBAET IIyTh K CO3JAHUIO ABUTrATENCH U
T'CHECPATOPOB HOBOI'O THUIIA, HC3ABUCHUMbBIX HABHU-

TAITMOHHBIX CUCTEM B MHOTI'OI'O APYyIr'oro.

S yrBEpKIAAIO0, YTO BO BCEX ITUX CIIydasdX B 3aAMK-
HYTON MEXAHUYECKOU CUCTEME BO3HHKACT <«HE-
YPAaBHOBECUICHHBIN UMITYJILC>, IPUBOAAIINNA K U3-
MEHEHMIO CKOPOCTH BPAIEHNA HECOAUTAHCHUPO-
BAHHOTI'O MAXOBUKAQ, JIBVIKYIIIEIOCA C IIOCTOAHHON
CKOPOCTBIO OTHOCUTEIBHO I'PABUTALIMOHHOIO

o6beKTa (3emMiia, Mapc U T.11.).

W iesa nCrionb30BaHUs «HEYPABHOBEIIEHHOI'O M-
OyJIbCa» JJIsI IPEOOPA30OBAHUSI KMHETUYECKON
IHEPIrUuU 3eMIN BO3HUKIA CPA3Y I1OCIIE IIPOBELE-
HUS [IEPBBIX AKCIIEPUMEHTOB U ObLIA «CIIPOBOLIU-
POBaHAa» MACCOBBIMH ABAPUAMU U OTKIIOYCHUA-
MU 3HeprocucreM Ha JanpHeM Bocroke. Henbsa
0€3y4aCTHO CMOTPETD, KAK 3aMEP3AIOT LIEJIBIE TO-
pona. Bce 310 IPUBEIO K TOMY, UTO 327124494 CO37a-
HUA IIPUHIUIIMAIBHO HOBOI'O UCTOYHUKA JHEP-

T BbINIA HA IICPBOC MECTO.

1 nccnenoBanmsa 3TUX NPOLECCOB MHOIO ObLIA
pa3paboTaHa SKCIEPUMEHTANbHASA YCTAHOBKA
107}, HA3BAHUEM <«KAPYCEb», KOTOPAas CIIOCOOHA
IPOJEMOHCTPHUPOBATDH BCE BO3MOXKXHOCTH ITPHUME-
HEHUA «HEYPABHOBEIIEHHOI'O UMIIYJIbCA», BKIIIO-
4as ABUT'ATEJIbHBINA U T€HEPATOPHBINM PEKUMBI, HA-
BUTAIIMIO U PETUCTPAIUIO F'€OTEKTOHNYECKUX

IIPOIECCOB.

Ha Puc. 1 npeacrasieHa MATEMATUYECCKAA MOJIEIb
YCTPOUCTBA, COCTOAIIET'O U3 MAXOBUKOB M1, M2/
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U M3, IpUBOAUMBIX BO BPAILCHUE IBUTATEIAMU
D1,D2, D3. Ha maxoBukax M1 u M2 ycranosJie-
HBI MAITHUKOBBIE PbIYaru MR, CHa6KEHHBIE YII-
pyrumu sneMmenTamu Ue. Iurarenu D1, D2 yc-
TAHOBJIEHBI HA 1ievyax Pk1, Pk2 koropele map-
HUPHO COEAUHEHBI C MAXOBUKOM M3 1 cHabxe-
Hbl ynpyrumu asiemeHTamu Ue. B HaYaabHBINA
MOMEHT BPEMEHHN MAATHUKOBBIE PHIYATI' HETIO/I-
BIDKHBI, 4 X Ka4aHWE BOKPYI LIAPHUPOB Or'pa-
HUYMBACTCA YIIPYITUMU JIEMEHTAMU (TIPYKUHA-
Mu). I[IpeacrasieHHas MOJENDb ABJIACTCA CUCTE-
MOW BBIHYXX/JECHHBIX KOJIE€OAHUH, CIOCOOHON
BXO/IUTDb B «PE30HAHC» IIPU OIIPEAECIECHHOM CO-
4eTaHUH CKOPOCTEN BPAIlEHUA MAXOBUKOB. 11
UCCJIEJOBAHUS «HEYPABHOBEIIEHHOI'O UMIIYJIb-
Ca» PE30HAHC ABIACTCA KParHe HEXeIaTElb-
HBIM IIPOIIECCOM, HO MBI OOA3aHBI €T0 IIPELYC-
MOTPETb.

Puc.1

Ecnun k ogHOMY U3 aBuraresneu, Hanpumep D1,
HOABOAUTD IIEPEMEHHDIN BPAIAIOMUN MOMEHT,
TO Tieun «kapycean» Pkl, Pk2 npuayT B Kone6a-

TEJIIbHOC ABIJKCHUC.

Cucrema O9Y€Hb YYBCTBUTE/IbHA K U3MEHEHUIO
MMapPaMETPOB, HA YEM U OCHOBAH CIIOCOO PETHCT-

AN «HEYPABHOBEIIICHHOT'O UMITY/IbCA>.

MaxOBUKH (PU3UYECKON MOJEN PACKPYIHUBAIOT-
Cs IBUTATEJIAMU IIPU IIOCTOAHHON CKOPOCTU HX
BPAIEHUA, YTO KOHTPOJIUPYETCA COOTBETCTBYIO-
MU IPUOOPAMU. MarHUTHBIE MY(PTBI ITO3BOJISA-
IOT MaXOBHKAM BPAIIATbCA C «PEAIBHON» CKOPO-
CTBIO, OOYCJIOBJIEHHOI BJIIMAHUEM «HEYPABHOBE-
HIEHHOI'O UMINYJIbCa». [IpU 3TOM MagTHHUKOBBIEC
pblYArv IPUAYT B ABMKEHHE, KOTOPOE MBI MOXKEM
3apETrUCTPUPOBATL COOTBETCTBYIOIIECH allIapary-
pot. ITineuu «kapycesin» TAKKe HAYHY'T COBEPIIATD
KOse6aTeNbHbBIE JBUKEHUA, KOTOPBIE PETUCTPU-
PYIOTCSA IPUOOPAMH.
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IIpu onpeoenrennom couemanuu napamem-
Doe epawmenun, momenmoes unepuuu u xHcec-
mKocmu ynpyzux 31emeHmo8 Mol MOMCEM
HAOAI00amb «CamopPa3zon» Maxo6uUKos, umo
u 0yoem o3nauams nepexoo ycmpoiicmaea
2enepamopubslil pexcum. 11py 370M 1OCTATOY-
HO TOJIBKO 3A(PUKCUPOBATH YMEHBIIEHNE MOIIHO-
CTH 3JIEKTPUYECKOI'O TOKA, ITOTPEOIAEMOTIO IJIEK-
TPOABUTrATENAMU. BBIXO HA ITOJIHBIA F'€HEPATOP-
HBII PEXHUM CBA3AH C OIPEAECICHHBIMUA TPYAHO-
CTSMM TEXHUYECKOI'O X4PAKTEPA, IVIABHAA N3 KO-
TOPBIX — CHIDKEHHE KO3(PPUITUEHTA TPEHUA B

o1opax 1o BennuunHel MeHee 0,001.

IIpeBapuUTENBHBIE PACUYETHI JAI0T 60JIEE BBICO-
KO€ 3Ha4YEHUE KOIP(PULIMEHTA TPEHMS, HO HEOO-
XOAHUMO YUYUTBIBATD U «HENPEIBUICHHBIE OOCTO-
ATEJIbCTBA>. TAK, HAIIPUMEDP, MOKHO PACCMOTPETD
3aBUCHUMOCTDb MexaHnndeckoro KITJl ycrporcTsa,
NIPEAHA3HAYEHHOI'O I OOECIIEYEeHUs T€HEPA-
TOPHOI'O PEKUMA, OT MUPOTHI MECTHOCTH, KOTO-
pas OpeACTaBIeHd JIMHEUHON CKOPOCTBIO JBU-
JKEHUA TOYEK [TIOBEPXHOCTU 3eMJIN. BLICOKOTOU-
HBIE MTOJIIUITHUKN YK€ OOECIIEYNBAIOT HEOOXO-
JUMBIE YCIIOBUA, HO HY>KHO YY€ECTbD €III€ Pl OCO-
OEHHOCTEN PabOTHI YCTPOUCTBA. «HeypaBHOBE-
IIEHHBIN UMITYJIbC> BBIZBIBAET ITOSABICHUE 3HAKO-
IIEPEMEHHBIX HATPY30K HA HOAIMHUITHUKOBBIE
Y3JIBL, YTO BBI3BIBAECT ITOBBIIIEHUE KOAMPPUITUEH-
Ta TpeHusa. Heo6xoqnumMo pa3padboTaTb MArHUT-
HBIE OIIOPBI, CIIOCOOHBIE BOCIIPUHUMATD KK Pa-
JUAJIbHBIE, TAK U OCEBBIE HATPY3KU. B 3TOM C1y-
Jae KO3(PUIIMEHT TPEHUA MOXHO CHU3UTb BO

MHOTO Pa3.

PaboTy yCTPOMICTBA B PEKUME ABUTATEIT MOXKHO
3APETHUCTPUPOBATH IO BEJIMYMHE OTKIOHEHHUI
IUIEY «KAPyCeJIM». YCTAHOBUB IbE30ICKTPUYEC-
KHC JTUHAMOMCTPBI MCKAY IVICYOM U HCIIOABIIK-
HOM KOHCTPYKIIUEH «KaPYyCEIU», Mbl Y3HAEM BEJIH-

YHHY CHWIbI «TAT'M».

B ocHOBeE reHepaTOPHOIro PEXUMA JIEKUT PACKA-
YMBAHUE MAATHUKOBBIX PbIYAI'OB B MIAPHUPHBIX
COeIMHEHUAX (MIOAMMNNHUKAX). IIpeacrasisgerca
NIEPCIEKTUBHBIM IIPEOOPAZOBAHUE MEXAHUYEC-
KOM SHEPIUU KAYEHUS MAATHHUKOBBIX PbI4aroB
HEMOCPEACTBEHHO B 3JIEKTPUYECKYIO SHEPIUIO C

IIOMOIIBIO ITbE30JICMCHTOB.

«[1leKOTIIMBBIM» MOMEHTOM IIPEOOPAZOBAHUS ME-
XAHUYECKOM IHEPIUU MAATHUKOBBIX PbIYAr'OB
SIBJISIETCSI JOBOJIbHO HU3KUH KIT/I OOBIYHBIX JJICK-
TPOAUHAMHUYCCKUX I'€HEPATOPOB, IIPUMEHACMBIX
U 3TUX ener. OQHUM U3 BO3MOXXKHDBIX BAPHUAH-
TOB IIPEOAOJIEHUS ITOT'O IIPEIATCTBUA ABIACTCA

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

BBEJICHUE «ITUKITUIHOCTU> PEXKHMA OTOOPA I'eHe-
paTopHO# MOIHOCTHU. CHAaYa1a MAXOBUK PA3IO-
HAETCH «HEYPABHOBEIIECHHBIM UMIIYJIbCOM»> JO
KPUTHUYECKOM CKOPOCTH BPAICHUA, JOIIyCKAE-
MOU KOHCTPYKLIMOHHBIMH CBOMCTBAMH MaTEPU-
aJIOB, 32TEM COEAUHACTCA C JIEKTPOAVHAMNYEC-
KUM I'€HEPATOPOM U TOPMO3UTCH O MUHUMAJIb-
HOT'O 3HAYEHHA CKOPOCTH B PEKUME «CAMOPA3IO-
Ha». [Tocie 3TOro 9MEeKTPOAMHAMHUYECKHUN I'eHe-
PaToOp OTKIIOYAETCA, A MAXOBUK BHOBb PACKPYYU-

BAE€TCA 10 MAKCUMAJIbHON CKOPOCTH.

BepostiTHEE BCETO, KOHCMPYKUUA NPOMBLULIEH-
HO20 zenepamopa [OKHA COCTOATh U3 HeE-
CKOJIBKUX MAXOBHKOB, BPAIIAIOMNXCA HA OJJTHOM
BAJIY U UMECIOIIUX C HUM YIIPABIAEMYIO CBA3b
(MydTHI cuerieHnusa). My@dTsl CLiEIUIEHUA OyayT
ABJIATHCA PETYAATOPAMH MPEAEIBHON CKOPOCTH
Pa3roHa MAXOBUKOB U CHUMA€MOUW MOIIHOCTH.
Heo6xoquMo pa3paboTaTh CXEMY daBTOMATHYEC-
KOI'O PETYJIMPOBAHUA B 3dBUCUMOCTH OT HATPY3-

KH.

KoHCTpYKIMS, TAKUM OOPA30M, HAUMHAET I1OXO-
JUTb HA «BUHYECTEP» KOMIIBIOTEPA, TOJIBKO B OT-
JIMYUE OT HOCIECIHETO, JUCKU I'€HEPATOPA UMEIOT
JUCOaIaHC. ECJIM MBI IOCTUTHEM TAKOM K€ CKOPO-
CTU BPAIICHUA JHUCKOB U IIPU ITOM CYMEEM pPa3-
paboTaTh COOTBETCTBYIOMINH ITOAITUITHUKOBBIH
y3€JI, TO yAEAbHAA MOIHOCTb I'€HEPATOPOB Ha
€IMHUIY MACChl MOKET AOCTUT'ATh OYEHb OOJIb-

I0M BEJINYUHBI!

HHTepeceH BOIIPOC, MOXKHO JIM CO3[4Thb I'eHepa-
TOP C IOKA3aTeNAMU 5 KBT/KI, TO €CTb pa3Mepom
C OOGBIKHOBEHHBIN BUHYeCTEpP? (MMeeTcsa B BUAY
TOJIBKO PA3TOHHBIN OJIOK.) /111 3TOro HY»KHO pac-
KPYTHUTb MAATHUK MACCOU 1 Kr, gimunoi 0,1 M 1o
ckopoctu 10000 06/MHUH U 3ATOPMO3UTD €TI0 B

TEYEHUE OJHOM CEKYH/IbL:
E=V?/2=(21-0,1:10000/60)?/2= 4,93 [K[X /K]

Peoaxmop: Asmopom mardice npeonazaenca yc-
MpPOLICMBO, 8 KOMOPOM COBMEULAIOMCA HEYDABHO-
geuternrble OUCKU C HeAUHELIHOL OUHAMUKOU U

ANeKMPUHECK AL MAULUHA.

Duzuueckan Mooeib UHEePUUOHHO-
OUHAMUUECKOZO0 2eHepamopa

IIpuBoA «Kapycenu» 1 MaXOBUKA OCYIIECTBIIACT-
CA 3NEKTPOABUTATENAMU IIOCTOAHHOTO TOKA
MOIIHOCTBIO 20-30 Br, HanpsokenueM 12 BoJibr.
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CKOpPOCTbD BpallleHUA TO/DKHA IJIABHO PETYJIMPO-
BAaTbCA B Ipezenax ot 0 go 1500 06/muH. Coenn-
HEHME BAJIOB MAXOBUKA U 3JIEKTPOABUTATENI
OCYIIECTBIACTCA YIIPABIAEMOU JIEKTPOMATHUT-
HOM My(PTOHN (MOKHO ITOCTOSSHHBIMUA MATHUTA-
MI). COeIMHEHUE BAJIOB «KAPYyCEJIN» U AJIEKTPO-
JBUT'ATEJIA OCYIIECTBIIACTCA YEPE3 NOHMKAIO-
VIO IIEPENAYY C NEKTPOMATHUTHON My(pTOH
cuervieHus (MOXKHO PEMEHHOMU repeayert). Tpe-
OyeTCsl TOYHBIN KOHTPOJIb BCEX MTAPAMETPOB Pa-
OOTHI AJEKTPOABUIATEIIEH: TOK, HANIPSKEHUE,

HoTpeb6IsAEMAst MOIITHOCTDB, CKOPOCTD BPAIIEHU.

E

Puc. 3

Kapycenp coCTONUT U3 ABYXILJIEYEBOI'O KOPOMBIC-
JIa, HA KOHIIaX KOTOPOT'O 3aKPEIVIIOTCS MaXOBU-
KH C IpUBOAAMU. IT1eun KOPOMBIC/IA HIAPHHUPHO
COEIUHSIOTCS C BEJJOMBIM JJUCKOM <«KaPyCEIN».
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HnunHa reva cocrasisiet 0,2-0,4 m. Heobxoaumo
KOHTPOJIMPOBATD PAANAJIbHBIC HATIPSKEHMSA, BO3-
HUKAIOIIUE B IAPHUPE, A TAKKE TAHTCHIIUAJIbHbIC
CUJIbL (MOMEHT JEUCTBUA) KAKIOTO IIJIEYd HaA Be-
JIOMBIH IMCK «Kapycenn». KOHTPOJIb OCYIIECTBIIA-
€TCA MbE30NEKTPUIECKUMU JATYNKAMU B TEKY-
LIEM PEKUME BPEMEHU C YYETOM IIPOCTPAHCTBEH-
HOM OPUEHTALINU IUI€YA OTHOCHUTEILHO OIIOPHOM
IUIAT(POPMBEI «Kapycenn» (CMm. Puc. 2, 3, a Takxke

[IBETHBIE (DOTO YCTPOMCTBA HA OOTIOXKKE).

Ha Ka)X/TOM MaXOBHKE YCTAHABIMBAETCS 6 Kava-
IOIIUXCS PbIYATOB. MEXy PbIYaraMy yCTAHABIIN-
BAIOTCS PETYIIUPYEMBIE YIIPYTHUE JIIEMEHTHI (TIPY-
JKMHBI) C ITbE30INEKTPUIECKHUM KOHTPOJIEM YCH-
ani. Heo6XoauMO TaxKe OCyHIECTBIISTh OYEHb
TOYHBIN KOHTPOJIb YTJIOBOI'O CMEIIECHHUS PHIYATOB
OTHOCHUTEJIBHO PAJJUAIbHOIO HANIPABICHUA. Me-
TOZABI KOHTPOJIS YIJIOBOTO CMENIEHUS HE PEIJIa-
MEHTUPYIOTCS. DTO MOXKET OBITh OIITUYECKAA WIIN
KOHTAKTHAA 3JIEKTPUYECKAA CUCTEMA C KOHTPO-
JIEM COIPOTUBJIEHUA. B mociienHeM cirygae HeEOO-
XOMMO YUYUTBIBATh TEMIIEPATYPHBIC U3MEHEHNH,
BO3HHUKAIOIINE B MECTE KOHTAKTA IIPU JITTUTENb-
HOM paboTte. B TO Xe BpeMs KOHTAKTHAs JICKT-
pHUYecKas CUCTEMA HAMHOI'O IIPOIIE U TO3BOJIA-
€T BBOJUTD CMEIIECHUE TUATIA30HOB COIIPOTHUBIIE-
HUA [IPU KOHTPOJIE MOJIOKEHUS KAKJOTO PblUa-
ra. Takum o6pa3zoM, MOKHO OJJHOBPEMEHHO BbI-
BECTH HA 9KPAH MOHMTOPA BCE I'PAPUKU KOJIE-
OaHMI PBIYATOB. TAKKE HE COCTABIIACT TPY/A BbI-
BECTU ITHU JAHHBIE B TAOJUYHOM (pOpME depes
JUCKPETHBIN NIPOMEXYTOK BpeMeHU. Tpebyerca
KOHTPOb B uHTEpBaiE 1-100 MKC. MBI JO/DKHBI
IIOJIYYUTD TAOJIMYHBIE JAHHBIE KOHTPOJIA CMEIIE-
HUA PBIYATOB OTHOCHUTEIBHO PATHUAIBHOTO HA-
[IPABJICHUA B TEKYIIUI MOMEHT BpeMeHU. Heo6-
XOMMO TAKXKE BBECTU METKH OPUEHTALINU MAXO-
BHKA OTHOCUTEJIBHO IIIEYA U OTIOPHOU ITAT(OP-

MBI.

BJIOK MUTAHUA COAEPKUT OTACIBHBIE KAHABI ITH-
TAHUA JIEKTPOABUTATEIICH 1 9JIEKTPOHUKNU. Hob
ANEKTPOABUTATEIIEN MOXKET ObITh O61UM. Hosb
IEKTPOHUKH BbIJIEJIEH CAMOCTOATENBHOM JIMHHU-
eil. HanpsokeHye NUuTanus 3JIEKTPOABUTATENCH
MAaXOBUKOB COCTAB/AET 12 BOJIBT, 3JIEKTPOHUKA —
5-6 Bonbr. HanpsiKeHUE 37IEKTPO/IBUTATES KAPY-
CEIU HE PEIIAMEHTHPYETCS.

BJIOK 3JIEKTPOHUKU: /I KAKAOTO PhIYara Maxo-
BHKA UJET KAHAI C IIEPEMEHHOTIO IETOYHOTO pe-
3UCTOPA U ITAPHBI KAHAJI C ITbE30IEKTPUIECKUX
JAaTYUKOB. /I KKJOro0 MaXOBHKA HEOOXOAUMA
20-T1 mpoBOAHAA JIMHUA. [TOKa MOXHO MCKIIIO-
YUTb IbE30TIEKTPUUECKUE JATIHKH, B TAKOM CJIy-
4ae OCTAHETCS 8-MU IIPOBOAHAsA MTUHUA (PUC. 4).
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IHepzun u 6e30nacHocms 4.  DOTO3IEMEHTHI
5. SpepHble UCTOYHUKHU 3HEPIUMN: ADC, U30-
HacKONMbKO 6€30IIaCHBI CYIIECTBYIOMNE HA JAH- TOITHBIE 3JIEMEHTDI
HBII MOMEHT CIIOCOOBI IOTYYE€HUA SIHEPTUN? Pac- 6. B0J0-BOOPO/IHBIE IPEOOGPAZOBATEIU
CMOTPUM U CPABHUM BCE U3BECTHBIC YCTPOUCTBA 3HEPIrUun
U TEXHOJIOTUH, CHAGXKAIOIIME YEJIOBEYECTBO JJICK- 7. HenuHeiHble JMHAMUYECKUE I'EHEPATOPDI

TPOIHEPIUEN:
CpaBHUTENbHYIO OLIEHKY MOXHO IIPOBECTU IO
1. VYcrporicTBa IPpeO6pPA30BAHUA SHEPTUN  CJICAYIONIAM MOKA3ATEIISIM:
BETPaA: BETPAHOM ABUT'ATENb B COYECTAHHUU C

ANEKTPOreHEePATOPOM 1. Bo3sgencrsue Ha OKPYXKAIOIILYIO CPEAY
2. YcTpomCcTBA IPEOO6PA3OBAHUSA SHEPIUU 2.  HapexHocrtb
ragaromniert Bojpl: 'OC, npunusHbie [OC 3. JOJIrOBEeYHOCTD
3. YCTPOMCTBA, UCIIOJIB3YIOIINE TEIIOBYIO 4. DPHPEKTUBHOCTD
3HEPIUIO, BBIACAIOMIYIOCA B IIPOLIECCE TOPE- 5. BepoATHOCTb KaTACTPOMPUUECKUX I10-
aust: TOL, TPOC CIIEICTBUM.
YCTpOHICTBO OTHOCUTEIbHBIE TTOKA3ATE/IN
1 2 3 4 5
1. Berposrie Her cpenHast CcpenHAs HU3Kas HET
2. Bogganeie BBICOKAA (-) BBICOKAs BBICOKAS BBICOKAS 4. BBICOKAS
3. Ternosblie BBICOKAA (-) cpenuss cpennss cpenHas cpennss
4. ConHeyHble Her HU3KAs HU3KAS HU3KAS HET
5. ATOMHBIE BBICOKAA (-) CpeaHss HU3KAA HU3KAsA | MAKCUMAJIbHAA
6. Bogopoausie HH3Kas cpenHas cpenHsas BBICOKAs cpenHas
7. HemuHelHple | JUHAMMYECKOE (+) BBICOKAsI cpenHast BBICOKAsI HET

[To obmeMy YPOBHIO 6E30IIACHOCTA HETUHEUHbBIE JUHAMHUYECKUE I'€HEPATOPDL BRIXOAAT HA IIEPBOE
MECTO. 32 HUMHU CJIEAYIOT BETPOBBIC U COTHEYHBIC YCTAHOBKU. Hanbosnee ormacHBIMU ABIIOTC ADC 1
I'D5C. BO3MOXHBIE KATACTPOPUUECKUE IOCIENCTBHA ATOMHOI'O B3PBIBA, 3EMJIETPACEHUA WIH Pa3Py-
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IICHUA IVIOTUHBI CBOJAT HA HET BCE 3ABEPEHU B
UX OE30MACHOCTU. YeI0BEYECTBO YKE CTAIKMBA-
JIOCB C MMOAOOHBIMU KATACTPO(PAMHU.

Karactpoduueckue nocieacrsus padoTsl 'DC
BKJIIOYAIOT B C€65 HE TOJIBKO BO3MOXHBIE PA3PY-
HMICHUA IUIOTHH, HO U AKTUBU3ALIMIO T€OTEKTOHM-
YECKHUX IIPOLIECCOB B PE3YJIBIATE PA6OTHI T'HJIPO-
ArpeEraToB B MH(PPAZBYKOBOM PEKUME KOJICOAHHNI.

HenunenHple JUHAMUYECKHUE I'€HEPATOPHI CIIO-
COOHBI OKA3bIBATH HA OKPY>KAIOIIYIO CPEY HETIOC-
PEACTBEHHOE MOJIOKUTENBHOE BIVSIHUE, CO3/1aBAs
KOJIEOAHUS OIIPEAEIEHHOM YacTOTHL. [1osBIsIETCS
pPeaIbHASI BO3MOXKHOCTD IEPEBOJIA PAJUOAKTUB-
HBIX U30TONOB B CTAOMJIBHOE COCTOSIHUE O€3 HA-
pyLUIEHUS 9HEPIETUYECKOro 6anaHca. Kpome
TOI'O, HEJIMHEUHBIE KOJIEOAHUS CLIOCOOHBI PA3TPY-
3UTh I'€OTEKTOHUYECKUE HATIPSDKEHUS U IIPEJOT-
BPATUTH KATACTPO(PUUECKUE 3EMIIETPSCECHUSL.

KoneuHo, HETMHENHBIE KONEO6AHNA MOTYT OBITh
UCIIOJIb30BAHbBI U IS PA3PYILICHUH, HO HAUTU aJI-
TOPHUTM VIIPABICHUA TAKUMH IIPOIIECCAMU OYEHb
HEMPOCTO, 4 U3TOTOBUTb COOTBETCTBYIOIIEE YCT-
POMCTBO ellle cIoxKHee. [To3ToMy MOXKHO CMEJIO
YTBEPXKAATD, YTO 3(PPEKTUBHBIN KOHTPOJIb HAJ,
IIOJOOHBIMHU MOIBITKAMH BIIOJIHE OCYIIECTBUM.
Kpome TOoro, MaccoBoe IPpUMEHEHUE HETUHEN-
HBIX T€HEPATOPOB HEOOJIBIIOM MOITHOCTH IIPAK-
TUYECKU UCKIIOYAET BO3MOXKHOCTb HEJOOPOCO-
BECTHOI'O UCIIOJIb30BAHMA 3TOU TEXHONIOrnu. Cu-
CTEMA BXOJUT B PEKUM ABTOMATHUUYECKOI'O PETy-
JIMPOBAHUA 6E30IIACHOCTH, ITOAABIIAA OIIACHBIE
BO3/CHUCTBUAL.

Hoeéwbte mexnonrozuu u 3aHamocms
HaceieHusn

BHCHpCHI/IC WHCPUHNOHHO-JUHAMNYCCKNX I'CHC-
PATOPOB HE IIPUBJIEYET K MACCOBOM 6€3padboTH-
e B cpepe JOOBMU U NTEPEPAO6OTKH NIPUPOJIHBIX
3HEpropecypcos. HeO6X0AMMO MOHUMATB, YTO
WHCPIUUOHHO-IMHAMHWYCCKMC I'CHCPATOPBI ITOKA
HE MOTYT PEMUTHb HPOOIEMY UCIONb30BAHUA
HEPTENPOAYKTOB HA TPAHCIIOPTE. HemeIeHHOMN
octaHoBKU TOIl u I'POC Takke HE TPOUBOHET.
[Ipouecc nnepexoaa Ha UHEPLIMOHHO-JUHAMUNYEC-
KU reHepaTop 3anumer He MeHee 10 jieT u mopo-
JUT KOHKYPEHIINIO, KOTOPAS 3ACTABUT BJIAJEIIb-
1I€B TCIIJIOBBIX CTEIHL[I/II;I CHHM3UTDb LCHBI, 4 TAKKE
OOpPATUTh BHUMAHUE Ha 6€30I1ACHOCTb U 3KOJIO-
r'UYHOCTb TOC. MOXXHO CKa34Th, YTO UHEPLIMOH-
HO-JJMHAMHYECKHE I'€HEPATOPHI IPOCTO OIITHUMMU-
3UPYIOT PEXUM IIPOU3BOACTBA U ITOTPEOIEHUS
IHEPrOPECYPCOB. DTO MO3BOJIUT ITIOCTENIEHHO OT-
KJIIOYUTh HAMOOJIEE OITACHBIE OOBEKTHI IHEPIETH -
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KU U OTKa3aThCA OT CTPOUTETBCTBA «COMHUTEb-
HBIX» OOBEKTOB.

I[TosgBneHue INIEPCOHAJIbHBIX KOMIIBIOTCPOB HEC
IIPHUBECJIO K MACCOBBIM YBOJIbHCHUAM CPCIN NHKC-
HEPHO-TEXHUYECKOI'O IIEPCOHANA. Tak U BHEJpe-
HHWC MHCPIHOHHO-JUHAMUYCCKHUX I'CHCPATOPOB
HE IIOBJIEYET 32 COO0M MACCOBOI O€3PAOOTHIIBL.
Haob6opor, B chpepe npou3BOACTBA U OOCTYKUBA-
HUA MTHCPIHUOHHO-JUHAMUYCCKUX I'CHCPATOPOB
OyAyT 3a€¥ICTBOBAHBI MHOI'UE NIPEATIIPUATHS U
COTHH TBICAY JIIOZEH. [lemeBast S3HEPIUs JACT BO3-
MOKHOCTb Pa3BUTh MHOI'ME OTPAC/IU IIPOU3BO/I-
CTB4, YTO, B CBOIO O4YE€PEAb, 1ACT PAOOTY MUJLIN-
OHAaM JIIOJICH.

Oco60 HEOOXOIMMO OTMETUTD, YTO HOBAS TEXHO-
JIOTHS TIOMOYKET HAYKE U TEXHUKE BBIUTU U3 «34C-
TOST», A 3TO, ECTECTBEHHO, TIPUBEIET K ITOSBICHUIO
HOBBIX PAOOYHX MECT.

Puc. 6

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



HoBwie meTognbl u3BAeyeHus1 u npeodpa3oBaHusi CKpPLITOU
NOTEHUUAAbLHOU 3HEpP2uU IAEKTPUYEeCKO20 NOASI
B KUHETUYECKYIO 3HEP2Uul0 U 3AeKTPO3Hep2uto

Ayasies B./., Poccusa

ecolog@samaramail.ru
http://www.dud-epd.narod.ru

B oannoti cmamove npeo-
npuHAMA NONLLIMKA peute-
HUS MHO2UX OCMPeUuuux
npoonem dnepzemurxu u
Mexaruxu. IIpeonoxcero u
ececmoporte 060CHOBANO
HOBOE NEePCNeKmusHoe Ha-
npaenernue 8 dnepzemit-
YecKol Hayke, a UMeHHO
Daexmpononesan Hepeze-
murxa u Mexanuxa. IIpeo-
AAACMAAL ABMOPOM HOBAL MANO3AMPAIMNHAL
MexXHON02UA NOJIYUEHUL KUHEUUEeCKOIU IHep -
2UU U ANNeKmpPodHepUulL U3 NOMeHUUALIbHOLL
SHep2uL INeKMPUUECKO20 NOJLA NPOUSI/IIOCIIPU-
posana na npumepax KoHKpemmvix usoopeme-
HUll asmopa. A8mop Haoeemcs, 4mo OaHHasA
cmamaosa 8bL3068eN HCUBOLL UHMepec UMUPOKUX
Kpy208 wumamesierl u nocyicum npozpeccy 6
SHepzemuKe u IKOI02UL

CouuanvHo-anepzemuuecxKue
napaooxcot

B niporiecce passuTyvs MUPOBOM 9HEPIETHUKU CJIO-
JKMJIACH JOCTATOYHO IAPAAOKCAIbHAA U IIPOTHUBO-
pedrBasg CUTYaLM: C OJHON CTOPOHDL, COBPEMEH-
Has UMBWIN3ALIW KPAMHE HY)KAACTCA B YUCTOU U
JEMEBON SHEPI'HUH, C JPYI'OX CTOPOHBI, HAPACTA-
IOIIUHA 9HEPIreTUYECKNUHI U SKOJIOTUYECKUM KPH-
3UCHI I'PO3AT YHUYTOXKUTD CAMY IIPUPOAY U LIUBU-
Jm3anuio. IToaToMy yxe ceruac Hazo UCKATD BbI-
XO/, 3 9HEPreTHUYECKOI'O TYIIMKA, U MHOTUE JAJIb-
HOBU/IHBIE U I'PAMOTHBIE JIIOAU 3TO XOPOIIIO I10-
HUMaIOT. HO Tak i1 cTapaTesibHO MBI UILEM €r'0?
Y4YeHbIM U CIIELUIHNCTAM XOPOIIO U3BECTHO, YTO
B MHUPE€ YK€ HAKOIUIEHA [IEHHAs NTH(POPMALIVS 110
HOBBIM SHEPTETUYECKUM TEXHOIOIUAM U S3HEPI'O-
COEPEKEHHIO, OJTHAKO 3a9ACTYIO JAHHAA NH(OP-
Malys NPAKTUYECKU HE HCIIONb3YETCA. DTO CBA-
3aHO C TE€M, YTO MHOI'MM MUPOBBIM MOHOIIOIHAM,
BEPOATHO, HEBBIT'OJICH PATUKAIBHBIN U ObICTPBIA
IIPOT'PECC B BHEPI'ETUKE U TEXHUKE €€ IToTpebIIe-
HUA. BbIrofly IpeacTasageT UMEHHO 3aTPATHAL U
HEa(P(EKTUBHAS SHEPIETUKA U TEXHUKA, BEAb OT
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3TOTO HECOBEPHICHCTBA HANPAMYIO 3aBUCUT UX
NpUOBUIL. YeM MeHee a(PPEKTUBHA SHEPTIETUKA,
TEM JOPOXKE IHEPI'Us, U YEM MEHEE COBEPIICHHA
TEXHUKA, TEM OOJIBIIIE SHEPIUU OHA ITOTPEOIISIET.

ITOoTpeOHOCT LIMBUWIN3ALIMU B YUCTON U HEUCCA-
KAE€MOI SHEPIUU OTPOMHA, BEMD, IO CYTH, Y€JIO-
BEYECTBO YK€ BCTYIWIO B IIOJIOCY ITIOOAIBHOTO
3HEPreTUYECKOIO U 3KOJIOTUYECKOTIO KPU3UCA.
OJHAKO y4EHBIE U TEXHUKHU IO CUX ITOP TOJKOM
HE 3HAIOT YTO TAKOE DHEPTHA, U OIIPEACIIAIOT €€
[IOKA YIPOIIEHHO IIPOCTO KAK CIIOCOOHOCTH
MaTepHH COBepHIaTh padoTy. B Hacrosmee
BpeMsI HayKa ONEPUPYET 3aKOHAMU COXPAHEHUA
TOJIBKO U3BECTHBIX BUJJOB SHEPIruu. Ha 3TOM 3b16-
KOM TEOPETUYECKOM OCHOBAHUHN O(PHUIIUATIBHON
HAYKOH 33a4aCTYIO OTCEKAIOTCA JIIOOBIE UJIEU YCT-
POJYCTB C BEICOKOA(D(HEKTUBHBIM UCIIOIb30BAHU-
€M CKPBITOU SHEPIUU MATEPUU (C KILI. OOJIbIIE
100%). B 1O Xe Bpemsa HAyKd TEPIIMMO OTHOCUTCS
K TEIUIOBOMY HACOCY C €TO KPAHE BEICOKHUM SHEP-
TETUYECKUM ITOKA3aTeNeM. TeroBoM HACOC UC-
MOJIB3YET U NPEOOPA3YET HUZKONOTEHIINAIBHOE
TEIUIO OKPYKAIOLIEHN CPEbl, KAK U3BECTHO, C K.ILJ.
200-300% wu BoI11ICE [8].

'TaK €CThb JIM BBIXO/] U3 IICUXOJIOTMYECKOTO U SHEP-
reTUYECKOI'O TYIIHMKA LIUBUIN3ALMH, U B YEM KOH-
KPETHO OH MOJKET 3aKII049ATbCA? CAMBIF IPOCTOM
OTBET TAKOU: HY>KHO BEPHYTHCH K UCTOKAM, K OC-
HOBAM HAIlIMX 3HAHUI 00 3HEPIETUKE U TEXHUKE,
K MX NPUHIUIIAM U IIEPEOCMBICJIUTD UX 3aHOBO.
11 9TOr0o CHavaaa Hy>KHO OTBETUTD HA HECKOJIb-
KO, Ka3aJI0Ch Obl, IIPOCTBIX BOIIPOCOB.

Ymo maxoe srepaus?

DHEPIrUIO ONPENEAIOT KAK CIIOCOOHOCTb (POPM
MATEPUU K COBEPHICHUIO PAOOTHL, 4 TAKXKE KAK
0o61yIO MEpPY ABMXKEHUA MaTtepuu [10]. OgHako
DHEPrus — 3TO HAMHOI'O 0OJIEE€ MHUPOKOE U IOKA
€I1€ HE MMO3HAHHOE IMOHATHE U ABJICHUE HAIIECTO
MUPAQ, BEIb YTO TAKOE MATEPUA, HAYKE TOXKE ITOKA
JJIEKO elle HEe ACHO. OCHOBOM HAYKU ABJIAIOTCA
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OIIBITHBIE JAHHBIE, OJHAKO IIPEXKHUE HETOYHbIC
OIIBITHI YCTAPEBAIOT U HA CMEHY UM IIPUXOJAT
HOBBIE HEOOBIYHBIE CEHCAIITMOHHBIE JKCIIEPU-
MEHTHI yYeHBIX [1, 3,7, 8, 9]. TakuuM 06pa3oMm, BCE
MU3BECTHBIE 3AKOHBI COXPAHEHU 3HEPTUH, C(POP-
MYJIMPOBAHHBIE HA OCHOBAHUHU IIPEKHUX OIIBIT-
HBIX JJAHHBIX, BECbMA OI'PDAHUYECHBI B CBOEM IIPU-
MEHEHUU U TPEOYIOT KOPPEKTUPOBKU. Kpome
TOT'O, MHOTUE HOBEUIIHNE IKCIIEPUMEHTDBI [TOKA-
3BIBAIOT HAPYIIIEHUE CYIIECTBYIONUX U3BECTHBIX
3aKOHOB COXPAaHEHHUA SHEPIUHY, 4 3HAYUT, HACTA-
JIO BpEMsA PACIIMPHUTD ITIOHATUE DHEPIUHU U POP-
MYJIMPOBKH 34KOHOB €€ COXpaHeHUsA. Bce 60Ib-
III€ CEPBE3HBIX U OOBEKTUBHBIX YUEHBIX, ITO7], 1AB-
JIEHMEM HEOIIPOBEPKUMBIX PE3YIBTATOB MHOI'MX
OIIBITOB M AKCIIEPUMEHTOB, CTAHOBATCA CTOPOH-
HUKAMH TEOPpUU 3PUpa (HAIIPUMEP, ONBITOB 110
XOJIOAHOMY TEPMOALEPHOMY CUHTE3Y, BUXPEBOM
TEIUIOr€HEPALUU B BOAE U Ap. [8, 9]). OnbITh
H. Tecna u ero nociaegoBaTENEN, B YACTHOCTH, IO
OJHOIIPOBOJHBIM JIMHHUAM 3JICKTPOIEpeaady, o-
Ka3bIBAIOT, uTO DpHp (Kak 601ee TOHKAST MaTe-
puA, IO CPABHEHUIO C U3BECTHBIM HAM MATEPU-
AJIbHBIM MUPOM) TOXKE IIOJIOH 3HEPIUU U I'OTOB
HaM ee nojgapuTth [10]. HO rOTOBBI 1N MBI 3TY
3HEPTHUIO B34Th, U KAKUM OOPA30M 3TO NPOIIE
caenarb? C y4eTOM HOBBIX 3KCIIEPUMEHTANbHBIX
(paKTOB, HA MO B3IVIAJ, HA3PENIAd HEOOXOAUMOCTD
KOPPEKTUPOBKH (PYHAAMEHTAIbHBIX ITOHATUH
COBPEMEHHON HAYKH, 4 UMEHHO MOHATHUA DHEP-
'Y ¥ 3a2KOHA COXpaHeHuAa DHeprun. Huxke npep-
CTaBJICHA IIEPBASA OIBITKA KOPPEKTUPOBKU 3TUX
0430BBIX TOHATUN (PU3UKHU.

DHePrusAa — 3TO B3AMMHOE JIBIDKCHUE BCEX U3-
BECTHBIX YACTHI] MATEPUU OTHOCUTEIBHO JIPYT
Jpyra, a TAKKE ABIKEHUE, KOTOPOE MPECTABIIA-
€T COOOM IPEBPAIEHUE ITUX YACTUL] (IEMEH-
TAPHBIX KUPIIMYUKOB MATEPUN) U3 OFHOU POp-
MBI MATEPUHU B JIPYIYIO, 4 TAKXKE BPALICHUE 3JIC-
MEHTAPHBIX YACTUI] MATECPUHN.

BceoOmiuii 3akoH CoxpaHEeHHUA DHEPTUH
(3CH) cnepyer NOHUMATh KAK KOHCTAHTY 3TOTI'O
CYMM4pPHOTO KOJIMYECTBA JBWKEHNA. BasKHBIM
IPAaKTHYECKHM CIEJCTBHEM ITOI'O 3aKOHA
3CH aBngeTca NPUHLMIINAIbHASL BO3MOXHOCTD
HCIIOJIB30BAHUA U IIEPEBOAA CKPBITON SHEPIUU
JIEKTPUUYECKUX IIOJIEH, B PEAIbHYIO I1OJIE3HYIO
DHepruio. Ho Kak e 3170 IPAKTUYECKU CAEIATh?
O06 3TOM HUXKE.

3anem 6000ue HYHCHBL IHEPLOHOCUENU?
Borpoc kaxercs IPOCThIM TOJIBKO Ha IIEPBbLIH
B3IJIAJ — 1A IIOJIy4E€HH UHBIX BUOB IIOJIE3HOM

SHEPIUN: KWHETHYECKO SHEPIUH, JIEKTPOIHEP-
I'HH, 4 TAKKE TEIUIA, XOI0/1a, CBETA, - OTBETUTE BHL
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ITIpaBunbHO. Toraa ceayomun BOIIPOC: 4 MOXHO
JIM BCE 9TU BTOPUYHBIE BU/Ibl SHEPTUHU ITIOJTYIUTD
BOOOIIIE O€3 CKUT'AHUS TOIUINBA? Bbl Cpa3y BCIIOM-
HuTe 06 3Hepruu COJHIIA, BETPA, PEK U MOPEH,
OJTHAKO, IIOTOM BCE XK€ OTBETUTE — HET, TAK KAK BCE
3THU HETPAAUIIMOHHBIE YHEPTETUUECKUE TEXHO-
JIOTUHU IIOK4 HECOBEPIICHHBI U JAJIEKO €IIe HE
IMOKPBIBAIOT JAE(PULINUT TPEOYEMON HAM MOIITHOC-
TH. HO B TAKOM CJTydae CyImECTBYET JIM BOOOIIE
3(pPEKTHUBHEIN ITyTh U IIPOCTOM BBIXOJ, U3 DHEP-
TETUYECKOTO TyNHUKa?! TaKOM BBIXOZ, CYIIECTBYET,
U COCTOUT OH B CJIEYIOIIEM:

4) Ha IEPBOM ITANE HEOOXOIAUMO PAAUKAIBHO
YCOBEPIICHCTBOBATD BCE ITPEOOPA3OBATENIN SHEP-
I'MU U TEM CAMBIM PE3KO YMEHBIIUTH ITOTPEOIIE-
HUE TOIUINBA U AJIEKTPOIHEPTUN HA COBEPIICHUE
IIOJIE3HOM PAabOTHI;

6) HEOOXOIUMO HAYYUTHCA I(PPHEKTUBHO U IIPO-
CTO IIOJIy44Th, IPEOOPA30OBBIBATD U UCIIOIB30BATh
CKPBITYIO S3HEPIHIO MATEPHUU U BO3OOHOBIIAEMYIO
DHEPIrUIo OKPYKAIOIIEH HAC CPEJDL

Kyoa u na wmo mpamumcs cetinac 8vlpabomarn-
HAA IHEPUSL, U 1TOHeMY 6Ce IHeP2onompeoument
Max Heco8epuLeHHbl?

IIpOCTOI1 OTBET TAKOB: B HACTOAIIEE BpeMsa 60-
Jiee MOJIOBUHBI BCEM XMMHNYECKON SHEPIrUU He-
BO300OHOBJISIEMBIX S3HEPTOHOCUTEIIEN, HATIPU-
MEP, PA3JIMYHBIX TOILIUB, TPATUTCA Ha TEIUIOBLIEC
IIOTEPU U TOKCUYHBIE BBIOPOCHL. DTO CBA3ZAHO C
TEM, YTO SHEPTOINIPEOOPAZOBATEIN U SHEPIOIIOT-
pebuTenu NoKa KparHe HECOBEPIICHHBI, TAK KAK
OHHM BECbM4 HEIPMEKTUBHO UCIIONB3YIOT U PAC-
XOAYIOT IIEPBUYHOE TOIUIMBO U (WINU) AIEKTPO-
3HEPTHUIO JIJIA IPEOOPA30BAHMSA €€ B pabOTy (Ha-
IPUMEDP, B ABTOTPAHCIIOPTE) U B UHBIE BU/IBI I10-
JIE3HOM 3HEPIHUU (HAIIPUMED JJIA IIOTy4EHU OC-
BEIIIECHUSA).

Ecnn nojg Ko3(p(PUIIMEHTOM IIOJE3HOTO ACU-
CcTBUA (KILJ.) SHEPIreTUYECKOMN YCTAHOBKHY [TIOHH-
MATb OTHOLIEHHUE ITOJIE3HOU PAOOTHI K 3ATPAYEH-
HO¥ IIEPBUYHOMN SHEPIUU (XMMUYECKON 3HEP-
I'MH TOIUIMBA U 9HEPIOHOCUTEIA), TO CTAHOBUT-
Cs ICHO, YTO PEAIBHO CYIIECTBYIONAs SHEPTETU-
Ka KpariHe HeBblrogHa. Hanpumep, peaabHbIN
K.ILJl. COBDEMEHHBIX TEIIOBBIX MAIIINH, BKIIOYAs
u [IBC, cocrasisieT He 60see 30 %. [IpuBeiIeHHBIN
K.ILJ. TEIUIOAJIEKTPOCTAHIIUI IIPU BBIPAOOTKE
3JIEKTPO3HEPTUMN COCTABIAET He 60siee 40%.
K.II.I. yCTPOUCTB CHUCTEM JIEKTPOOCBEIIEHUSA
TOXE KParHE HU3OK, HAIIPUMEP Y JIAMIIOYKH Ha-
KIMBAHUA OH BCEro 5-7%! Kai.g. nenTpanuso-
BAHHOU CUCTEMBI ITO/IAYX BEIPAOOTKHU U PaCIIpe-
JIeJIEHNA TEIUIA B TOpoax — He 6omee 50 % npu
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KparHe HU3KOM HAJECKHOCTU U T.J. [ToaTomy 1ia
TOTO, YTOOBI 3HAYUTEBHO OOJIEIYUTD IPOOIEMY
3HEPIreTUYECKOIO KPU3UCA [TUBUIN3AINH HEOO-
XOAUMO CPOYHO U 3(PPEKTUBHO 3AHATHCSA YCO-
BEPIICHCTBOBAHUEM CAMHUX JHEPIrETUUYECKUX
Ipeo6pPa30BATENEN U ITOTPEOUTENEH IHEPTUN.
Ho Kax 210 caenars? B 3T0M MOI'YyT IIOMOYb MOU
N306peTeHn B C(pepe MPeoOPaA30BAHUA SHEP-
MU, 4 TAKXKE HOBBIE METOJBI UCIIOJIb30BAHUA
CKPBITOU 3HEPIUH MATEPUU U, B YACTHOCTHU, HO-
BA [TOTEHIUAIbHAA JIEKTPOIIOIEBAS SHEPTETU-
Ka.

OCHOBbBI S/IEKTPOIIOTEHITHA/TbHOH
DHEPI'ETHKH

11 COBEPIIEHUA TONIE3HOM PA0OTEI HYKHA SHEP-
rust 1 cria. C 3HEPTUEN Mbl HEMHOT'O pa3obpa-
JIMCh. A 9TO TaKoe cwia? Cruiia — 3TO MEPa BO3EH-
CTBUA NONA (HAIIPHUMEDP, MEXAHUYECKOTI'O, JICKT-
PUYECKOIO U MPOYUX Ionen). B ranHom ciryuae
BA’KHO TO, YTO JII0OAsI CHUJIA CIIOCOOHA COBEPIINUTD
padoTy. [ToHATHE MO U CHUJIBL B HAYKE ITOKA TOY-
HO BOOOIIE HE onpenencHo. OgHAKO COBEPIIEH-
HO TOYHO U3BECTHO, KAK CO3/1aTh 3JIEKTPUYECKOE
[IOJIE U KAK IIOJIYYUTh JIEKTPUYECKYIO CrTy Kysto-
Ha. OCTaeTrcsa HOHATD, KaK MOXKHO ITOJIE3HO UC-
[IOJIb30BATDb ITY CHJLY.

Tauncmeennan anekmpuueckasn cuia
Kynouna u nonesnasn paooma,
co3oasaemasn NeKMPUUECKUM NONeM

B »xuBoii [Ipupoie HE3aBHCHUMO OT HAC CYILECTBY-
IOT AJIEKTPUYECKUE 3APAIBI Y MOLIHBIE 3JIEKTPH-
YEeCKHE CHIIBI B3AUMOJICHUCTBUA EKTPUIECKUX
3apAA0B (BCIIOMHUM, HAIIPHUMED, I'PO3OBLIE SABJIE-
HUA). DIEKTPUYECKUE CUIBI CO3[AI0T AJIEKTPU-
YECKHE 3aPsAAbl U AJIEKTPUYECKUE IO, [IPUYEM,
CWJIbl 9THU OI'POMHBIL CO HIIKOJIBI HAM XOpOoI1I0 U3-
BecTeH 3aKOH KynoHa. COrsiacHO 3ToMy (pyHAa-
MEHTAJIbHOMY 3aKOHY (PU3UKH, BEJIMYMHA 3TOU
CWJIbl 3aBUCUT TOJIBKO OT BCJIMYMHBI 34PA/IOB U
PaCCTOAHUSA MCKTY HUMHU 1 HC 3ABUCUT OT MACChI
TENAa.

Zna coseputenun pabomot 6e3 UCnoNbL308aAHUSA
MONAUBA U NPU MUHUMYME 3aMPaAn nexmpo-
SHeP2ULL MONCHO NPEOSONCUIND UCTIONLIOBAHUE
NOMEHYUUANbHOU DHep2uu dNeKmPurecrozo
noaA, a maxce OZPOMHBIX ANEKMPUHECKUX CUL
Kynona. B oannom cryuae 015 cO8eputeHus pa-
0OMbL BOIMONCHO UCNONBIOBAHUE MONIBKO OOHO-
20 ANeKMPU1ecKo20 NOMEHUUANA, MAKUM 00pa-
30M, NPEONazaemuiii Memoo MoNCem Paccmani-
PUBAMBCA KAK HOBAA ANeKMPONOMeHUUAILHASA
Dnepzemura.
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Du3uuecrKoe 060cHO8aNHUEe Peanu3yemo-
cmu u P PexmueHoCmu HO60U IeKm-
ponomenuyuansnoil Snepzemuxu

OlleHKA BEeJIHYHH
JIEeKTpUIeCcKuX cwi KyioHa

IIpwu a5ekTprUdYecKuM TOKE B 1 A 11O IpoBOAY, Ha-
IIPpUMEP, YePe3 JIaMITbl HAKAIUBAHMUA, 34 1 cex.
npoxoaut 1 Kynon. JJaxke B 3JIEKTPOCETU KBAPTHU-
pbl 31U KyJIOHBI 3JIEKTPUYECTBA UMEIOTCH B U30-
OWINN. A KAKOBA BEJIMUNHA CUJIbl OTTAJIKUBAHUSA
JBYX JIEKTPHUYECKUX 3APAA0B BEJIUYUHOM 110
1 KysioH kaxxap1ii? [IBa OqUMHAKOBBIX Tela, 001a/1a-
IOIUX 3apsaaaMu B 1 KyJloH U pasMeleHHbIe HC-
XOAHO HA PACCTOAHNU 1 M, OTTAIKHUBAIOTCA JIPYT
ot apyra c¢ cunoy 10'° HetoroHOB (popmyna 3a-
KOHa KyJ10Ha €CTb B JII0OOOM 3JIEMEHTAPHOM CIIPA-
BOYHHKE ITO (PU3HKE). [TapaloKC COCTOUT B Clie-
JYIOIIEM: XOPOIIO U3BECTEH TOT (PAKT, UTO CHUJIBI
KynoHa HENOCTUKMMO OI'POMHBI, OJHAKO [0 Ha-
CTOAIIETO BPEMEHN OHU (DAKTUYECKU HE UCIIONb-
3YIOTCA B DHEPIETHUKE. DTU CHUJIbI ABJIAIOTCA CAMBbI-
MU MOIIHBIMU B IIpupoje nocie aaepHbiX CUL
Ky/1TOHOBCKME CHUJIBI BO3HUKAIOT BE3JE, II€ €CTh
EKTPUYECKUE 3APsA/IbL, [TIABHOE — CYMETD BblJIE-
JINTh 3TU 3aPAJBI HA TENAX U 3dCTABUTD UX Pa0O-
TATb HA YEJIOBEKA.

DHEPro3arparTsl HA CO3GAHHE MOIIHBIX CHJI
Ky/J1oHa MOTYT OBITh MUHUMAJIBHBIMH. Y/1-
BUTEJIBHO TO, YTO /I CO3/IAaHUS 3TUX OIPOMHBIX
CHJI HE TIOTPEOYETCA OOJBIINX BEIUYHH 3aPA/I0B
U OGOJBIINX SHEPro3aTpar. TakuM o6pa3oMm, JIst
CO3/1aHHUS TPEOYEMBIX BEIUYNH JICKTPUUCCKUX
3apA70B NMPAKTUYECKH HE TPEOYETCA 3IEKTPO-
3HEPIUU U, TEM 60JI€€, GONBITNUX SJIEKTPUYECKUX
TOKOB. B TAHHOM CJTy4ae MBI UIMEEM JIETIO C JIEKT-
POCTATHUKOI, BOT IIOYEMY UCTIOJIb30BAHUE JJIEKT-
pudecKux cui KysioHa Ha IPAKTUKE TIPEACTABIIS-
€TCS TAKUM BBIT'OHBIM. C TIOMOIIBIO PETYINPOBA-
HUS BEJIMYUHBI AJICKTPUYECKUX 3aPAIOB MOXKHO
U3MEHATH CUIIbL Kys10HA.

OCO6EHHO NEPCIEKTUBHBIM U IIEHHBIM /I HO-
BOU NOTEHLIMAJILHOU S3HEPI'ETHUKU ABJIACTCS CBO-
CTBO CWJIOBOT'O OTTAJIKUBAHUA OTHOUMEHHO 3JICK-
TPUYECKU 3APKEHHBIX TEJL OTO CBA3AHO C TEM,
4TO B 3TOM CJIy4d€ MOTHOCTBIO UCKITIOYAETCA -
(PEKT NMEKTPHUUECKOTO MPOOOS MEKIY ITUMHU 3a-
PSDKEHHBIMM TEJIAMH, U HE BOZHUKHET CTEKAHUE
3apAI0B C UX [IOBEPXHOCTEN.

Mexanuueckoe osudicenue u
Mmexanuveckan paboma, co3oasaemvie
cunamu ommanxueanus Kyiona

V3 MIKOJIBHOT'O Kypca (PU3HUKH BCEM H3BECTHO,
9YTO pabOTa €CTb IPOU3BEICHUE CUJIBI HA PACCTO-
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AHUE, A PA3HOUMEHHDIE JICKTPHUYECKUE 3APA/bI
OTTAIKUBAIOTCA. DPMEKT CUIIOBOTO B3AUMOJEH-
CTBUA NEKTPUYECKUX 3APAAO0B TPASULIUOHHO
OIIPEAEAETCH 3HAKOMBIM 3aKOHOM KytoHa. OTu
(PAKTBI BCEM U3BECTHBI, OJJTHAKO HE BCE JOTA/IbI-
BAIOTCH, YTO 3JIEKTPUYECKUE CUIbl KyloHa MO-
I'YT OBITH OTPOMHBIMH ITPU HAJTMYUH OIIPEICTIEH-
HBIX YCJIOBUI. OTU CHJIBI BIIOJIHE CIIOCOOHBI CO-
BEPIIATD ITOJIE3HYIO PA6OTY IPHU MUHUMYME PAC-
XOZa 3NEKTPOIHEPIUH, TAK KAK OHU B COCTOAHUU
06€ECTIEYNTD IBUKECHHUE 3APSIKEHHBIX Tel [1osic-
HHUM 3TO Ha npumepe. COBEPUIEHHO ACHO, YTO
€CJIM Ha JIBA UCXOJHO CONPUKACAIOIMUXCA TEJIA
10 OJAHOMY IIPOBOAY IOAATH CKAYKOM BBICOKU
NEKTPUYECKHUI HOTEHIINAJI, TO OHU MI'HOBEHHO
3aPAAATCA NEKTPUYECTBOM U HAYHYT OTTAIKHU-
BATbCA. OTHU MOIIHBIE CUJIBI AJIEKTPUYECKOTO OT-
TAJIKUBAHUA IIOPOXKIAIOT ABMIKECHUE 3APAKECH-
HBIX T€J B pa3Hble CTOPOHBI. CJIEOBATEIBHO,
cuiibl KysioHa (Harpumep, CUIbl OTTAIKUBAHNA )
OJTHOUMEHHO 3aPSKEHHBIX TEJ, IPEOO6PA30OBAB
SHEPIUIO JIEKTPUYECKOIO MOJIA OJHOI'O ITOTEH-
nuajla B KMHETHUYECKYIO SHEPIHUIO JBUKCHUSA
3TUX TEJI, CHOCOOHBI COBEPIIUTD MOJIE3HYIO Pa-
OOTY, IpUYEM, IPAKTUIECKU 6€3 3ATPAT ANEKTPO-
sHepruu. Eie pas nogyepKHeM, 4TO I TAKOTO
npeob6pa3oBAHUA NOTECHIIUAIBHOMN JHEPTUUN
NEKTPUYECKOI'O MOJIA 1 3APAA0B B KUHETHUYEC-
KyI0 pa0OTy ABMXXEHUS TEJI HEOOXOJUM BCETO
OJIVH 3JIEKTPUYECKUI TOTEHIIHAJ, IIOTOMY Ta-
Kas SHEPreTUKa U HasbiBaerTca Ilomenuuans-
HOIl DHepzemuKxoil.

ITPHMEPBI IIPEOBPA3OBAHUA
IIOTEHITHA/IbHOH SHEPIHH
AITEKTPHYECKOI'O ITIOJI1 B KHHETH-
YECKYIO YHEPIHIO /IBU’KEHHA

BBICOKOKOHOMHUYHBIC
JICKTPOIMOTCHITHAJIBHBIC IBHI'ATC/ITH

TpaIMLIMOHHO CYUTAETCS, YTO JJIsI COBEPIICHUS
IIOJIE3HOM PabOTHI TPEOYETCA MHOI'O S3HEPTUH, B
YaCTHOCTH, BCE COBPEMEHHBIE IBUI'ATENIN (U TEII-
JIOBBIE, U IJIEKTPHUUYECKHE) OCTAIOTCSI BECHhMA
3HEPro3aTPaTHBIMHU (IIOTPEOIISAIOT MHOI'O TEIIO-
BOH U 3JIEKTPO3HEPIUU C K.ILJ., HE IIPEBBIIIAIO-
muM 30%). [Tpobiema HAKONIUTENEN SHEPTUN —
3TO KIIOYEBAS U JI0 HACTOSIIIETO BPEMEHA HE pe-
LIEHHAs IIPOOIEMA, KOTOPAsI UMEET IIPSIMOE OT-
HOIIIEHHE, HAIIPUMEP, K CO3/IaHUIO IIOJHOICH-
HBIX 3JIEKTPOMOOUJIEN C BBICOKHM PECYPCOM
npobera 6€3 4aCcTo! MOA3APAIKN AKKYMYJIATO-
poB. OIHAKO, BO3MOKHO U MHOE PEIIECHUE IS
JBUI'ATEJIEH, KOTOPOE 3aK/II0YAETCS B UCIIOIb30-
BAHUH IOTEHIIUAIBHON SHEPIUU 3JIEKTPUUECKO-
'O IIOJISI U MOIIIHBIX KYJIOHOBCKUX CHJI. ABTOPOM
JAHHOM CTaTbH IIPEIIAIAIOTCSI HOBBIE CIIOCOOBI
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Npeo6pa3OoBAHUA MOTEHIIUAJIBHON 3HEPTUHN
3JIEKTPUYECKOTO IOJA B UHBIE BU/IbI 9HEPIUH, 4
TAKKE pa3paboTKa HA 3TOU OCHOBE IIPOCTBIX
ANEKTPOIIOTEHIIUAJIBHBIX JBUTATENEH C aPdek-
THUBHOCTBIO BBIIIE 90 % [1]. B ©X COCTaB BXOJUT
UCTOYHHUK 3JIEKTPUUYECKOI'O ITOJI, HAIIPUMED,
BBICOKOBOJIBTHBIN IIPEOOPA30OBATENb HAIIPSIKE-
HUA, WU 6€CTOKOBBIA UCTOYHUK JIEKTPUYECKO-
I'O MOJA — IJIEKTPET, 4 TAKKE KOJIEOATEIbHBIN
KOHTYD (Pa3HBIX TUIIOB) U XOT OBl OAWH HAKO-
IIUTENDb SHEPIuH [1].

ITpocTedmmnn 31eKTPOIOTEHIIMAIBHBIA MOTOP
KOJIEGATENBHOTO THIIA C BO3BPATHON NIPY;KUHON
oKa3aH Ha Puc. 1. DTa ycraHOBKa peannsyeT IPUH-
LUII [IPEBPANECHUA [TOTCHIUAIBHON 9HEPTHUU
3JIEKTPUYECKOTO IIOJIA B PA60TY ITOCPEACTBOM Ky-
JIOHOBCKUX JIEKTPUYECKUX CHJI OTTUIKUBAHUA Ha
IUIOTHO COE€AMHEHHbIE I1acTuHbl (Puc.l), or uc-
TOYHHKA JIEKTPUYECKOT'O I10JIA 1 OAAIOT CKAYKOM
BBICOKMH JIEKTPUYECKUI TOTEHIINAN (TIOPALKA
20kB). ITnactuHsbl 3, 4 NPAKTUYECKU MIHOBEHHO
3aApsUKAIOTCA OJHOMMEHHBIM I10 3HAKY 3JIEKTPH-
YECKUM 3aPAI0OM U JAJIeE OTTAIKUBAIOTCAH JIPYT OT
Jpyra cunaMmu KysioHa. 3aTem IaCTUHbI HAYMHAa-
IOT UHTEHCUBHO JIBUT'ATbCA B IIPOTUBOIIOIOKHBIX
HAIpaBJIEHUAX JO MOMEHTA UX KACAHUA C 3aps-
JIOCBEMHBIMHU HUITIaMH 9. [IpU 3TOM HPYKUHBI 5, 6
CXKUMAIOTCA U IPUOOPETAIOT NMOTEHIIUATIBHYIO
SHEPIUIO CKATUA. B MOMEHT 3JIEKTPUYECKOM Pa3-
PAJKU IUIACTUH HA OCTPHUA 9, pa3MElcHHbIE HA
3azeMsiAronied ratgopmMe 10, crnel Kystona ncye-
3ar0T. Panee cxxarple HPYKUHBI BO3BPAILAIOT ILUIA-
CTUHBI C TOYEK BO3Bpara (3-1, 4-1) B ucxoaHoe
COCTOSIHUE 10 MOMEHTA UX KacaHusd. [lanee po-
LEAyPY IIOBTOPAEM. 3AMETUM, YTO ITOT MAJIO3AT-
PaTHBIA BO3BPATHO-IIOCTYIIATEIbHBIN 3JIEKTPOMO-
TOP, PAOOTAET BCETO OT OJHOTO 3JIEKTPUUECKOTO
HOoTeHAIa. B HEM HYXHO IOCTOSSHHO BOCIIOJI-
HATb 3JEKTPUYECKUI 3apsa/l HA IUVIACTUHAX 3, 4,
XOTA KYJIOHOBCKUE CWIbI JOCTATOYHO BEJIMKU JAKE
[IPU MUHHMAJIbHOM 3JIEKTPUYECKOM TOKE 3aPsi/i-
KU I1aCTUH 3, 4. OJIHAKO, BO3MO>KHBI U €IIE 6bosiee
3KOHOMMYHBIEC BAPUAHTBI KOHCTPYKIUM. 11 9TO-
IO HY’KHO JINOO PEKYIIEPUPOBATH (BO3BPAIATD)
BHOBb Ha IUIACTHHBI JAHHBIA CYMMAaPHBI 3JICKT-
PHYECKUI 3PS, TUO0 COXPAHATD (AKPAHUPOBATH
3apsAapl) B IIPOLIECCE UX BO3BPATHOI'O JBMKCHUL
HanpumMep, MOXKHO CII€/IATh IVTACTUHBI 3,4 13 7IEK-
TPETOB U 3KPAHUPOBATH UX HA OOPATHOM XO7E
IUTACTHH. TAKMM O6PA30M IIPU BO3BPATE STUX ILIA-
CTHH B UCXO/IHOE IOJIOKEHUE, HATIPUMED, IO/ [IEV-
CTBUEM 3HEPIUU CKATOU paHee NPYKUHDL, 3T 3a-
AKPAHHUPOBAHHbBIE 3aPAAbl HE IPENATCTBYIOT UX
BO3BpATy. JJasiee no Mepe COMKEHUS JAHHBIX TEN
HY’KHO €III€ Pa3 CHATD 3L THBIA 9KPAH C 3THUX TEJ
U BHOBb OCYIIIECTBUTD AIEKTPUUECCKOE OTTAJIKUBA-
HUE OJJHOMMEHHO 3aPSKEHHBIX TEJL
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3-1
2
3
Poi5 P
10
Puc.1
IIpocrermuii 3/1EKTPOIIOTEHIIUATIBHBINA BO3BPATHBINA
JIEKTPOABUTATEND

1— MCTOYHUK BBICOKOI'O HAIPKEHMS; 2 — JJIEKT-
PONIPOBOAAIINI TOKOCBEM (OCTPHE); 3 — BJIEKT-
PONIPOBOAALIAA IUIACTUHA (3-1 TOYKA BO3BPATA);
4 — 3JIEKTPONPOBOIAAIA IIJIACTHUHA (4-1 TOYKa
BO3BPATA); 5 — NPYXKUHA (IEKTPOU3OIUPOBAHA
OT IUIACTHHBI); 6 — IIPYKHUHA (JIEKTPOU30IHUPO-
BaHA OT IUIACTUHBI); 7 — JIEBBIA YIIOP HNPYKUHDI,
8 — IPaBbIN YIIOP NPYKUHBL 9 — 3aPAOCHhEMHBIE
YCTPOUCTBA (UIIbl); 10 — 3a3emiieHne

DT OTHOKPATHO HABCICHHBIC HA JAHHBIX TCIAX
INEKTPUYECKUE 3APAABI 1ATIEE MOTYT OBITH HC-
TIOJIb30BAHBI [JIJIsI MHOTOKPATHOI'O BO3BPATHOI'O
JIBIDKECHMS TEJI, IOITOMY TAKas 3JIEKTPOIIOIEBAS
MEXAHHUKA BECbMa S3KOHOMUYHA.

TIonnocmsto 0ecmoKoeslii «Geunblil»
anexmpPpomomop anexmpemuo-
MEeXAHUUECKOZO MUna Co mmoprKanu

Puc.2
Beunniii gBUraTeb C UCIIOAb30BAHUEM
HOTCHLII/IS.JII:HOIZ SHCpI‘I/II/I SIICKTpI/I‘ICCKOI‘O I10JI1

Hosasa Snepeermuica N4, Hroab-Asaycm 2003

BnekrpomMoTop (cm. Prc.2) cocront n3 kopryca 1,
C YKPCIUICHHBIMH ITO €T'0 KPAAM ABYMS HCITOABHIK-
HBIMU CTATOPHBIMHU IEKTPETAMHU 2, 4, A TAKKE U3
ITOJIBUYKHOI'O JIEKTPETHOTI'O POTOPA 3, JONOJIHEH-
HOT'O MEXAHU3MOM nojrbeMa (8-10) u ABYX 3Kpa-
HUPYIOIIHX IITOPOK 5, 6. DJIEKTPETHBIA pOTOP 3
COoBCpUIACT KojiebaTeabHbIE ABMIKCHUA MCXKIY
HETIOJIBKHBIMHU JIEKTPETAMHU 2, 4.

Ha Puc.2 moka3aHo, 4To 3JIEKTPET 3 O] BO3EH-
CTBHEM 3JIEKTPUYECKUX CHJI OTTAJIKUBAHUS JIBU-
JKETCS OT JIEKTPETA 2 K 3AKPBITOMY IITOPKOU He-
MOJIBIDKHOMY 3JIeKTpeTy 4. ITpu 3TOM HIropka 5
HA4YMHAET [IOCPEACTBOM CUCTEMBI IECTEPEH 8, 9,
10 onyCcKaTbCA HA KOPOMBICHIE 7, U IIPU 3TOM K-
PaHUPYET COOOIO ANEKTPET 2. DKPAHUPYIONAS
IITOPKA O, HATIPOTUB, ITOJIHUMACTCSI U OTKPBIBACT
BTOPOI HETIOABYKHBIN JIEKTPET 4. DIIEKTPETHBINA
POTOD 3 OCTAHABIMBAETCA U, BCJIECTBUE BO3HUK-
HOBCHHA JICKTPUYCCKUX CHUJI OTTAIKMBAHUA
3JIEKTPETOB 3 U 4, HAUMHAET CBOE [IOBTOPHOE BO3-
BPATHOE JIBIDKEHUE K AJIEKTPETY 2. [lanee nporiecc
JBIDKCHUA POTOPA 3 ABTOMATUYECKU IIOBTOPAET-
cs1. 1o cyTH, 3TO «BEUHBII» KOJIEOATEIbHbBIN 3JIEK-
TPOJBUTATENb, B KOTOPOM HCIIOJIb3yETCs IIOTEH-
[UIbHASA S3HEPI'Us JEKTPUYIECKOTO MO IEKT-
peToB 2, 3, 4 1 KOTOPBIN PabOTAET HA JIEKTPU-
YCCKHUX CHJIAX OTTAJIKMBAHWA OJHOMMCHHBIX 3d-
pAIOB, T.€. HA criax KynoHa.

«Beunwiit» 6036pamno-
nOCMynamenbrblil d1eKmpemmblil
MOMOP € A6MOKONCOAMENLHBIN
ANEKMPOMAZHUMHBIM KOHMYPOM

Puc. 3
KOHCTPYKIIUA 3JIEKTPOMOTOPA

KOHCTPYKIIMA TAKOTO MOTOPA ITOKa3aHa Ha Puc.3.
YCTPOIICTBO MOTOPA COCTOUT U3 CBOOOTHO-XO/I0-
BOI'O IOPHIHA-POTOPA, BBIIIOJIHEHHOI'O U3 3aPs-
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JKEHHOI'O MOHO3JIEKTPETA. BHYTpPU ITOI0ON KaMe-
PBbl, PA3MEIEHbI IVIACTHUHDI 3JIEKTPHUYECKOI'O KOH-
JeHcaropa. Kamepa npezacrasisier COG0U NOJIbIA
NWIUHAP C Pa3MEIIEHHbBIMU HA €€ BHYTPEHHUX
TOPLAX IUIACTUHAMM BO3AYIITHOI'O AJIEKTPUYIECKO-
ro konzgeHcaropa (Puc.3). D11 TOKOnpoBOAAIIIE
IUTACTUHBI 3JIEKTPHUYECKH IPUCOCAUHEHDI K BbI-
XO/1aM BBICOKOBOJIBTHOT'O IIPEOOPA30BATENA HA-
HPsOKEHUSA, PETYIMPYEMOT'O IO AMIUINTY/IE U Yac-

I'enepaTopHast UHIYKTUBHOCTb
DNeKTpPeThl

[TnactuHa Kamcpa

9JI.KOHJACHCATOpa

TOTE (MHBEPTOPA HaNpsoKeHus). [lapannenbHoO
BBIBOJAM 3TUX IUTACTUH IIPHUCOECANHEHA JIEKTPH-
4eCKasd MHAYKTUBHOCTD (Puc4). DiieKrprudecKkun
KOHJIEHCATOP (EMKOCTb) BHYTPU MOTOPA U JaH-
Hasg UHAYKTUBHOCTb OOPA3YIOT AJIEKTPOMATHUT-
HBI KOJICOATENIbHBIN KOHTYP. KOHCTPYKTUBHO-
T€HEPATOPHAS UHAYKTUBHOCTb MOXKET OBITH Ha-
MOTAaHAa CHAPYKU HA JAHHYIO [IUINHAPUYECKYIO
MAarHUTOIIPOHULIAEMYIO KaMeEpPY.

DnekTpuyeckas Harpyska

BBICOKOBOJIBTHBIN MHBEPTOP
HaIpPSKCHUS

N

- + +

- =12 B

TlocTOSTHHBIN MarduT

[TepBUYHBIN UCTOYHUK

/

AIIEKTPOIHEPTUN

NupykTuBHOCTH pabouero koaedaTeTbHOro KOHTYpa

Puc. 4

ITo cyTH IpeIaraeTcss OpUruHaAIbHAsI KOMOUHU-
POBAaHHAA ANIEKTPOMEXAHUYECKAA KONEOATEIbHAA
CUCTEMY, COEAUHAIONAA B CE0€ PE3OHAHCHBIN
JNEKTPOMATHUTHBIN KOJIEOATEIbHBIN KOHTYP U
KOJIEOATENIbHBIN 3JIEKTPETHO-MEXAHUYECKUH
KOHTYpP. IIpruHIUI JEUCTBUA 3TOTO BO3BPATHO-
[OCTYIIATEIBHOTO (KOJIEOATEIBHOI'O) JABUTATEIIS
COCTOUT B LIMKIIMYECKOM U3MEHEHUHU ITOAPHOC-
TH 3JIEKTPUYECKOTO 3apAJa Ha IVIACTUHAX TOI'O
BHYTPEHHEI'O KOHJIEHCATOPAa. B pesynsrare Bo3-
HUKHOBEHUA MOIIHBIX KYJIOHOBCKUX CHJI 3JICKT-
PETHBIN POTOP IONAYIAET YCKOPEHUE U JBUXKETCS
B KaM€EPE K IVTACTUHE C IIPOTUBOIIOIOKHBIM JIEK-
TPUYECKUM 3apAgoM. TTocie neperoyeHus 1mo-
JIAPHOCTH HAIIPSHKEHMA M 3HAKOB 3apA/ia Ha IUI1a-
CTUHAX KOHJEHCATOPA OH HAYNHAET ABUI'ATHCA C
YCKOPEHUEM K IIPOTUBOIIOJIOKHOMY 3JIEKTPOJY.
OTMeTHM, YTO 110 MEPE YCKOPEHUS JIEKTPETA B
KaMepe B KATYIIKE MHAYKTUBHOCTH BO3HUKAET
3/C, KOTOPad HA4YMHAET aBTOMATUYECKU U3ME-
HATD 3apAJl Ha IUVIACTUHAX KOHAEHCcaTOpa. biiaro-
Japs 3TOMY IIPU IOAXOJE K JIEKTPOAY C IPOTU-
BOIIOJIOJKHBIM 3JIEKTPUYECKUM 3aPAJOM DJIEKT-
PETHBIM POTOP BHAYAJIE IIPUTOPMAKUBACTCA, A
3aTeM, B TOT MOMEHT, KOI'ZId 3HAK 3aPsA/iad Had 3TOM
JIEKTPOJIE MEHACTCA HA IIPOTUBOIIOIOXKHBIN, Ha-
YMHAET JBUT'ATHCA K IPOTUBOIIOIOKHOMY 3JICKT-
poay, HAXOAAIIEMYCS BHYTPHU KaMmepbl. Cuia OT-
TAJKUBAHUA (YCKOPEHUA) JIEKTPETHOIO POTOPA
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U 44CTOT4 €rO KOJEOAHUN MEXY IUTACTUHAMU
BHYTPEHHETO KOH/IEHCATOPA 3aBUCHT OT 3apsAjad
JIEKTPETHOIO POTOPA, OT BEIUYUHBI U3HAYAJIb-
HO IOJABOAMMOI'O Ha IVIACTUHBI BBICOKOBOJIBIHO-
I'O HAIIPSDKEHUS, 4 TAKKE OT IAPAMETPOB KOJIeHa-
TEJIBHOI'O KOHTYPA. TaK KAK 3JIEKTPUYIECKHE TOKHU
B KOHTYPE MaJIbl U B CBA3U C TEM, YTO MEXAY KOH-
JEHCATOPOM M MHAYKTUBHOCTBIO IIPOUCXOJUT
OOMEH 3HEPIrUeH, IOTEPU IHEPIUU TAKXKE BECh-
Ma HEBEJIMKY, 4 K.ILJ. TAKOT'O 3JIEKTPOMEXAHHNYEC-
KOI'O IPEO06PA30BATEN IHEPTUN ITIEKTPUUIECKO-
IO INOJA B TATY U 3JIEKTPOIHEPTHUIO OIU30K K 1.
KIng Taxoke BIIOJIHE MOXET IIPEBBbIIATL 1, eciu
IMIOHUMATD 1O, TOTPE6IAEMOM SHEPTUENA TOIBKO
IEKTPOIHEPIUIO B CETH, A HE SHEPIUIO AJIEKTPH-
YECKOI'O IIOJIA .

Komounuposannsie anrexmpocmamu-
ueckue momop-zenepamopwot (Puc. 5, 6)

YIUBUTEJILHO TO, YTO IOCPEACTBOM IIOTEHIIUAIb-
HOW 3HEPIUU JIEKTPUYECKOI'O IO MOXKHO OfI-
HOBPEMEHHO IIOJIy44Th 004 BU/Id SHEPTUU (U KU-
HETUYECKYIO SHEPIUIO ABUKEHUA, HAIIPUMED,
SHEPIUIO BPAIIECHUA, 1 OAHOBPEMEHHO JIEKTPO-
3HEPruIo). PerynuposBaHue BEIUYHUHbBI KUHETH-
YECKOU SHEPTUU U ANEKTPOIHEPTUHN, BEIPAOATEI-
BA€MOMU B HAI'PY3KE M3 ITIOTEHIIUAIILHOM SHEPIUU
IEKTPUYECKOI'O IOJIA, JOCTUTAIOT U3MEHEHHUEM
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BCJIMYHMHDBI HATIPAKCHHOCTH UCXOJHOI'O WIN HaA-
BCACHHOI'O JICKTPUYCCKOI'O ITOJIA NI BCTMTYWHBI
IEKTPUYECKOTO 3apsajd. PaccMoTpuM HEKOTO-
pbI€ U3 TAKUX YCTPOUCTB.

Anexmpemuvlii momop- zenepamop
spawamensHozo muna

1-1 1

! 1-3 .\5
i\ - L/4
4 _—F6

12—

2 —=

23 \/\ 3

2-2

Puc. .5

Eme 60s1ee OpUTrHHAIBHBIN BAPUAHT CO3JAHHOT'O
ABTOPOM JAHHOU CTATBU «BEYHOT'O» AJIEKTPETHO-
'O MOTOP-T€HEPATOPA BPALIEHUA IOKA3aH HA
Puc.5. YCTpOUCTBO TaKOrO HEOOBIYHOI'O I'E€HEPA-
TOPa COOEPKUT ABA (U 60JIEE) MAPHBIX CETMEHT-
HBIX 3JIEKTPETHBIX JUCKAa CBOOOJHOI'O BPAIIECHUA
1, 2 u aBe (11 6051€€) 3apAnOCOOPHBIE IUIACTUHEI 3,
pa3MENIEHHbIE HA MUHUMAJIBHOM 3430D€, ITapai-
JIEJIBHO 3THUM JMCKaM. JIj11 Hauasa paboThI I'eHe-
paTopa JOCTATOYHO HAYATh BPAIECHUE STHUX JJUC-
KOB B IIPOTHUBOIIOJIOKHBIE CTOPOHBL J1j14 yIIpo1te-
HUA PUCYHKA BTOPAS 3aPAA0COOPHAS IVTACTHUHA C
JIEKTPUYECKOI HATPY3KOH He ITOKA3aHA. AHAJIO-
THYHOE YCTPOMICTBO YK€ paboTraer BO PpaHIInun
M OIIHMCAHO B CTaThe [6]. B oT/mraume ot ananora [0,
B MOEM 3JIEKTPOCTATHUYECKOM I'€HEPATOPE MPU-
MEHEHBI 00JIEE BBICOKOA(M(EKTUBHBIE IJICKTPET-
HBIE MATEPUAIDL, 4 KOHCTPYKIIUA CYIIECTBEHHO
JopaboTana. brarogaps BBICOKOM 3JIEKTPUYEC-
KO HANIPSDKEHHOCTH U INIOTHOCTH 3APAJOB 3JIEK-
TPETOB BO MHOT'O Pa3 HOBBIIIAETCA MOITHOCTD Ta-
KOI'O TeHepaTOpPa IIPU OIMHAKOBOI ¢ [6] CKOpOC-
TH BPAILIEHUS, 4 TAKXKE IIPU TEX K€ ra0apUTAX yC-
TPOMCTBA.

[Tocrie TOro Kak MpOU3BEACHA BLIHYKICHHAS PAC-
KPyTKa JUCKOB 1, 2 B pa3Hble CTOPOHBI, 3THU CET-
MEHTHBIE 3JIEKTPETHBIE JUCKU IIPOJOJDKAIOT Ca-
MOIPOMU3BOJIBHO BPAIATbCA, YTO OOBbACHAETCA
HaJIMYHEM MEXIYy HUMU CHJIOBOI'O B3aUMOZEH-
CTBUS 3JIEKTPUYECKUX 3APALOB JIEKTPETOB. I1pn
TOM IIEKTPUUCCKOE MOJIC HABOJUTCA HA HETIOZ-
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BIDKHOM IVIOCKOM 3JIEKTPOZE 3 ¥ UHAYLIUPYET Ha
HEM 3.]1.C. JIEKTPUYECKON NHAYKIIUH. CKOPOCTh
BPAIEHUA OIIPEIEIACTCA COOTHOIIIEHUEM KOHCT-
PYKTUBHBIX APAMETPOB YCTAHOBKU U ITAPAMET-
paMM 37EKTPETOB. D.J1.C TEHEPUPYEMOTO HAIIPs-
KCHUA MMPOIIOPIHUOHAIbHA CKOPOCTH BPAINCHUA
3TUX JUCKOB U YHUCIy CEIMEHTOB 3JIEKTPETOB. B
PE3YNBTATE BPAICHUA JAHHBIX THMCKOB 1 UI3SMCHC-
HHA HANPAKCHHOCTU JICKTPHUYCCKOT'O ITIOJIA HA
ANEKTPOJIE 3 HUKINYHO HHAYLIUPYIOTCS SIEKTPU-
YECKUE 3aPAAbl PA3HBIX 3HAKOB, 4 B HAI'Py3Ke 4
BBIIC/IACTCA NIEKTPOIHEPIHA IIEPEMEHHOIO TOKA.
Ha Puc. 5 noxkasaHa aJeKTPUYECKast HATPY3Ka B
BHJIE CBETAIIEICA AJIEKTPOTAMITOUKHU 4, BKITIOYEH-
HOW B LEIIb «JIEKTPOJ 3 - ANEKTPUIECKAS HATPY3-
Ka - 3eMJIs>.

Komounuposanmnwiii momop-
zeHepamop nocmynamensHo-
épamamensHozo muna

Puc. 6

Ha Puc.6 1okasaH IpOCTEHIINH MHOI'O(YHKITH-
OHAJIbHBIN «BEYHBII» MOTOP-TeHEPATOP. OH CO-
CTOUT U3 BPAIIAIOIIETOCA CETMEHTHOT'O 3JIEKTPET-
HOTO JAuCKa 8, 10 1 ABYX 3JIEKTPETOB 3, 4, pa3me-
IIEHHBIX B BEPTUKAJIBLHOM KOJIOHHE 1. [ToABIK-
HBIH JIEKTPET 3 IIPU €0 OTTAIKUBAHUU OT He-
HOABMIKHOI'O AJIEKTPETA 4 COBEPIIAET BO3BPATHO-
IIOCTYIIATENbHbBIE ABKEHUA, KOTOPBIE U OO€ECIIE-
YUBAIOT HENIPEPBIBHOE BPAILEHUE CEIMEHTHOIO
AJIEKTPETHOIO JUCKA 8, 10 yepes nepeaaToyHbIin
MEXAHH3M 9, BBIIIOJHEHHBIN 110 MOJOOUIO AETC-
KOW UI'PYLIKH IOJIBL. B pesynsrare BpamaTeabHO-
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I'O JIBUDKEHUS 3JIEKTPETHOI'O IMCKA BO3ZHUKAET
3.1.C. IJIEKTPUYECKON MHAYKIIMU U I'€HEPALNUA
3NEKTPOIHEPIUU. leHepaTopHas Lelb YCTPOI-
CTBA aHAJIOI'MYHA IPUBEJEHHON Ha Puc. 5 u no-
3TOMY HE M0Ka3aHa. [TapaMeTpbl I€EHEPHUPYEMBIX
JICKTPUYCCKUM ITOJICM IMOABHIKHBIX SJICKTPCTOB
3JIEKTPOIHEPIUN U BEIUYUHY KUHETUYECKON
SHCPI'MHU ABDKCHUA ITUX TCJI MOXHO PCIryJInpPO-
BAaThb C IIOMOIIbIO U3MCHCHUS IMTAPAMETPOB YCT-
POMCTBA U IAPAMETPOB IIEPBUYHOI'O JIEKTPHUYEC-
KOTO ToJ1s1. YeTporicTsa (cMm. Puc.5, 6) anpobupo-
BAHBI HA ,HCﬁCTBYIOH.lHX MOJACIAX M NJOKA3aIHu
CBOIO PabOTOCHOCOOHOCTD.

KoHCTpyKTHBHAA TPOPA6OTKA MATIO3ATPATHBIX
JIEKTPOIOJIEBBIX JJBUTATENIEH IPUMEHUTEIBHO K
ANEKTPOMOOWIISIM OKAa3aHA Ha Puc. 7. Kuneru-
JeCKas 3HEPIUsA BO3BPATHO-IIOCTYIIATEIBHOI'O
JBIJKEHUA SJIEKTPUIECKOTO (WIH JIEKTPETHOTO)
pOTOPA 3TOr0 HEOOBIYHOTO MAJIO3ATPATHOTO
JIEKTPOIIOIEBOIO JBUTATEIISA IIOCPEACTBOM KPH-
BOIIMIHO-IIATYHHHOI'O MEXAHU3MA IIPE0OPA3Y-
€TCA B IIPUBBIYHOE BPAIICHUE PACIIPEACTUTEND-
HOT'O KOJICH-BAJI4 3JIEKTPOMOOWIIA.

)

Puc.7
DIIEKTPONOJIEBON IBUT'ATEND

Pa6ouasa Kamepa U CONPHUKACAIOIMECH JETAIN
MEXAHUKHU, HAIIPUMED, IITOK 3JIEKTPOUIOJIHPY-
IOTCA CIIELIUAJIbHON METAUIOKEPAMHUKOM. [Insd
TOT'O YTOOBI IIPEAOTBPATUTL CTEKAHUE SJIEKTPH-
YECKUX 3APAA0B C PAOOYMX IUTACTHUH JIEKTPUYEC-
KOI'O KOHZIEHCATOPA TATr'd, MOMEHT H4 Baly U 0060-
POTHBI TAKOT'O JIEKTPOMOTOPA PETYIUPYIOTCH HE
YBEJIMUYECHUEM BJIEKTPUYECKOT'O TOKA, KAK B OObIY-
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HBIX JICKTPOJBUTATEIAX, A USMEHCHUEM BEJINYH-
Hbl HAIIPSOKEHUSA UCTOYHUKA U KAK CJIEACTBUE,
M3MCHEHUEM BEJIMYNHBI 3JICKTPHUYCCKOTO 3aPaia
H4 IUIACTUHAX 3HAKOIIOCTOAHHOI'O JICKTPUYEC-
KOT'O KOHZICHCATOPA. [J/151 HOBBIIIECHYA AAJICKTPH-
YECKOM IPOYHOCTHU PAOOUYIO KAMEDPY TAKOI'O Ma-
JIO3ATPATHOTI'O AIEKTPOIOTEHIIMAILHOI'O MOTOPA
3AOJIHAIOT 3JIEra30M, OOIAJAIOIINM IIPEJEIBHO
HU3KOM BSIBKOCTBIO.

PaboTy JaHHOI'O OPUTHHAJIBHOT'O MAJIO3ATPAT-
HOTO 3JIEKTPUIECKOIo MOTOpPa (Prc.7) MOXHO
IHOCMOTPETH B BUJAEC AHUMALIUM HA CAUTE
http://www.dud-epd.narod.ru.

ITPHMEPBI PEATH3AIIHH HHBIX
IIOJIE3HBIX YCTPOHCTB
MA/TIO3ATPATHOH SJIEKTPOITIOJTIEBOH
DHEPIETHKH

B npeapgymux MOUX CTATAX [3-5] yKe ObLIHN
NIPEIOXKEHBI ¥ OITMCAHBI HOBBIE TEXHOJIOTHUU UC-
[IOJIb30BAHUA ITOTEHITNATILHOM SHEPT UM AJIEKTPU-
YECKOT'O IOJIA, B Y4CTHOCTH, B YCTAHOBKAX 3KOJIO-
I'MYECKHA YUCTOI'O TOPEHNH, B O€CTOIUIMBHOM OP-
OUTAIBHOM KOCMOHABTHKE U JJISI MAJIO3ATPATHO-
r'o IOJIYYEHHA BOJOPOAA U3 BOABL Bhlllle B 9TOM
CTAThE YK€ ObUI IPUBEJECH Pl ITOJE3HBIX CIIOCO-
OOB 1 YCTPOUCTB, IPEAHAZHAYEHHBIX 1A ITOJIyYe-
HUA KMHETUYECKON SHEPTUU JBMXXECHUA U JUIA
IIOJIYYEHUS JIEKTPOIHEPTUH.

IIpuBeneM Apyrue npruMepPsI IIPOCTENIINX I10JIE3-
HBIX YCTPOMCTB 3TON HOBOM 3JIEKTPOIIOJIEBOM
MeXaHUKU. MonHble KyJIOHOBCKHE CHJIBI OTTAJI-
KUBAHUA OJHOMMEHHO 3aPSKEHHBIX TEJI MOTYT
OBITD YK€ B OJIMIKANIIIEE BPEMS C YCIIEXOM HUCTIONb-
30BaHbl, HAIIPUMED, B IIOAIIUITHUKAX.

becxonmaxmnoie seunsle
anexkmpemmusie NOOUUNHUKU

IToAMMUITHUKY - OCHOBA U ITOABUKHAA OIIOPA BCEX
JBIDKYIIUXCA U BPAIAIOMIUXCA KOHCTPYKIUI,
OJIHAKO MEXAHNYECKUE ITOAIUITHUKHY ITOABEPIKE-
HBI OTHOCUTEIBHO OBICTPOMY HU3HOCY, IIO3TOMY
OHHU HEJOCTATOYHO HAJICKHBI, TPEOYIOT IIOCTOSH-
HOI'O IPOPUIAKTUUECKOTO OCMOTPA U YXO/J4
(cMa3pIBaHMA) U, KDOME TOT'O, UMEIOT OI'PAHUYECH-
HBII CPOK CITYKOBL

Jlesumauus men
8 AnexmpocmamuuecKkom noie

Cubl KyJIOHOBCKOTO OTTIKMBAHUA OJHOHMMEH-
HBIX JIEKTPUYECKUX 32PAI0B BIIOJIHE MOYKHO UC-

IIOJIB30BATh M B IIOAIIHMITHHUKAX HOBOI'O ITOKOJIC-
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HUA. B TaHHOT CTAThE NPEIAraeTC HOBBII THIL
OECKOHTAKTHOI'O IOAIIUITHHUKA, KOTOPBII CO37JaH
HAa OCHOBE 3JIEKTPOCTATUYECKOTO (NEKTPETHO-
ro) IMOJABECA BHYTPEHHEIO U BHEIIHET'O KOJIELT-
060710B MOJIIUITHUKA. BApUAHTOB OCYIIECTBIIE-
HUS TAKOU 6ECKOHTAKTHOM JIEBUTALINH (TTIO/IBECA)
Ha cuiax KyJoHa MOXET ObITh MHOTI'O, IPUYEM
HanoboJee MPOCTBIM CIIOCOOOM OCYIECTBIICHUS
3TOr0 GECKOHTAKTHOTIO 3JIEKTPOCTATUYECKOI'O
MOJBECA ABIAECTCA JINOO TPUOOIIEKTPUUECKUNA
apexT, 1O UCIIONB30BAHUE HOBBIX ITOJIUMEP-
HBIX MATEPUAIOB—MOHOAJIEKTPETOB [3]. Texuu-
YECKUM CEPUMHBIN BBIITYCK JIEKTPETOB YXKE JAB-
HO OCBO€H B IIPOMBINIUIEHHOCTH. DJIEKTPETHI IIPO-
U3BOJATCA B BU/IE TOHKOM IIOJIMMEPHOM IUIEHKU
C «<BMOPOKECHHBIM» B HEE AJIIEKTPUYECKUM 3aPsi-
JIOM OIIPEAEJIEHHON IVIOTHOCTU, KOTOPBIN COXpa-
HAETCA B HEU CKOJIb YTOJHO JOIT0. CEMYac 7€KT-
PETHYIO IUIEHKY IIUPOKO HUCIIONB3YIOT B MUKPO-
¢donax u renedonax. Ho 3Ty ke aJ1eKTPETHYIO
IUIEHKY BITIOJIHE MOKHO HUCITOIb30BAT /I 9TIEKT-
POCTATUYECKOTO MOABECA TEJI. B 4aCTHOCTH, Iie-
JIECOOOPA3HO UCIIONIB30BAThL €€ U B HOBOM THIIE
«BEYHBIX» OECKOHTAKTHBIX JIEKTPOCTATUYECKUX
MOAIINITHUKOB. CHIA NEKTPUYECKOIO OTTAIKU-
BAHMA B TAKOM ITOJIIUITHUKE IIPU TEX K€ radbapu-
TaX U MACCAX HOCUTEJIEH 3APAJOB B MUUIMOHBI
pa3 60bIIe CUIbI MATHUTHOTO OTTAJIKUBAHUA B
MAarHUTHOM ITOAUIUITHUKE, TIO3TOMY OyIylee 3a
TAKUMM OE€CKOHTAKTHBIMU 3JIEKTPETHBIMU I1O/]I-
MUNMHUKaMU. Ha Prc. 8 nokasana 6€CKOHTAKTHAS
OIIOPHAA INEKTPOJUHAMUYECKAA ITOJBECKA TEI,
OCHOBAHHAs HA IPHUHIUIIE OTTAJIKUBAHUA JIBYX
OECTOKOBBIX UCTOYHUKOB JIEKTPUUYECKOTO I10JI
(3TIEKTPETOB), HAAEKHO COEAUHEHHBIX C JIEBUTH-
PYEMBIMHA TEJIAMMU.

Puc. 8

Ha Puc. 9 nokazaH 6€CKOHTAKTHBIA BEYHBIN JJICK-
TPETHBINA IIOAIIUITHUK BpaleHusA. Padoune mo-
BEPXHOCTH JKEJIOOOB 3, 5 U MAPUKOB 4 IMMOKPHITHI
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3JIEKTPETHBIM HAIIbUIEHUEM. brrarogaps crenu-
AJIBHOM XKEJTO6006PA3HON KOHCTPYKIIUHN 3JIEKT-
PETHBIX HOAITUITHUKOB U MAJIBIM 3230PaAM JOCTH-
TAd€TCA UX BBICOKASA YCTOUYHUBOCTD K JITMHAMWYEC-
KHUM HATPy3KaM. KOHCTPYKIIUA TAKOTO HOAIIINII-
HUKA BPAIIEHUA BECbMA IIPOCTA: U1 Obecrede-
HUA TAKOM JIEKTPOCTATUYECKOM JIEBUTALIVHU I10/1-
IIUITHUKOBBIX KOJIEL] APYT B JPYre JOCTATOYHO
HAJIC)KHO OOKJIEUTD €TI0 pabodre MOBEPXHOCTHU
3TOU 3JIEKTPETHON IUICHKON. B pesynsrare npu
HATNYUY TAKUX JIEKTPETHBIX IVIEHOK, KOTOPHIE
HAKJIEECHBI HA BHYTPEHHIOIO ITIOBEPXHOCTD JKEJIO-
04 BHEMIHETO KOJIbIlAd MOJIMIUITHUKA U HA BHE-
IIHIOIO [TOBEPXHOCTb BHYTPEHHETO KOJIbIIA IIPU
3a30pe BCEro 1 MM, TaKOU 6ECKOHTAKTHBIN I10/I-
MUNHUK BpameHusa (BIIB) MOXET BBIAECPXKATH
JUHAMHYECKOE YCUIHE 10 2-3 TOHH. DJIEKTPOME-
xaHnueckue pacyersl BI1B Ha crienanbHOM PC-
IIPOTPAMME U IIPOBEJEHHBIE OIBITHI [IOKA3BIBAIOT,
4TO IPUMEHEHHNE COBPEMEHHBIX 3JIEKTPETHBIX
MaTepUaIOoB B BI 1B 11pu rabapruTax TUIIOBBIX IO/~
IMIUITHUKOB OOECIICUUBAET UX HAIEKHYIO paboTy
IIPHU HAMHOT'O 60JIEE BBICOKHUX AUHAMUYECKUX
HAI'PY3KAX, I10 CPABHEHHUIO C UX MEXAHUYECKUMHU
AHAJIOTAMM.

BeckonTakTHbIH
JJIEKTPETHBIN
MOALIUITHUK

Puc. 9
BeCKOHTAKTHBIN 3/IEKTPETHBIM HOAIINUITHUK

Anexmpocmamuueckue ycKkopumenu
men u ncuoxocmeii

IIpy nmoMomu MOIHBIX KyJIOHOBCKHX CHJI BIIOJI-
HE MOXXHO 3(P(PEKTUBHO OAHOHAIIPABIEHHO YCKO-
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PATD TEJIA U XKUJKOCTH. DTU (PU3NUIECKUE IPPEK-
Thl MAJIO34TPATHOTO MPOLECCA ITEKTPUIECKOTO
YCKOPEHHUS TEN B AJIEKTPHUYECKOM I10JIE YXKE IIPO-
BEPEHBI MHOM HA IIPAKTUKE.

Ha Puc. 10 mpuBeieHa IIPOCTas SKCIIEPUMEHTAIIb-
Has YCTAHOBKA, IIPEJIHA3HAYCHHAA I CO31aHM1I
NEKTPUYECKHU 3APKEHHON CTPYU OT OTEHIU-
AIBHOM SHEPI'MHU AJIEKTPHUYECKOIO IOJIA. DHEPro3aT-
PAaThl Ha CO3/IAHHE AICKTPUYECKOM CTPYU COCTABIIA-
10T Bcero 5-10 Barr npu ckopoctu 50-100 m/c. Onu-
CAHME OIIBITA IIPUBEICHO HIDKE.

OneKkTpo-BoAsHON hOoHTaH

1 - NONOXMWTENbHbIA 3NEKTPOS,
2 - cTeknsHHas Tpybouka

3 - peanHoBasi Npobka

4 - CTEKNSAHHbIN cocyq

5 - BO3ayx

6 - Boda vnu apyrasi XMaKocTb
7 - oTpuuatenbHbIn 3NekTpos

8 - npeoBpasoBaresib BbICOKOro
HanpspKeHs

9 - akkymynsiTopHas 6atapesi

Puc. 10
DIEKTPO-BOAAHON (POHTAH

1 — DOIOXKUTENBHBIN 3JIEKTPO/; 2 — CTEK/IAHHAA
TPyOOUKA; 3 — PE3UHOBAS IPOOKA; 4 — CTEKIISIH-
HBIM COCY/T; 5 — BO3YX; 6 — BOJIA WJTH JIPYTast >KU/T-
KOCTB; 7 — OTPULIATENBHBIN 3NIEKTPOL; 8 — Ipeo6-
Pa30BaTE/b BBICOKOI'O HAIIPSDKEHUS; 9 — AKKYMY-
JIATOPHAA OaTapes

OnsimsL 1O neKmpPpuuecKomy
YCKOPEHUI0 HCuoKoCmu 6 Kanuuiapax c
ROMOUBIO UMNYABCA

ABTOPOM JTAaHHOM CTATbH OOHAPYKEH U SKCIIEPU-
MEHTAJIBHO U3y4eH 3(PPEKT MOIIHOTO JIEKTPHU-
YECKOT'O YCKOPEHUSA (METAHUA) KUAKOCTEN TN3-
JIEKTPUYECKOM IPUPODI B KAITMJIIAPAX IO/ ACU-
CTBUEM KYJIOHOBCKUX CHUJI B CWJIIBHOM 3JICKTPU-
4JeCcKoM nosne (ropaaka 10-20 kB). Texuuueckas
peanusanys Crioco6a OCTATOYHO IIPOCTA U MO-
JKET OBITH OCYIECTBJICHA CJIEAYIOIINM OOpa3oM. B
TPYOKYy MaJIOro JuaMeTpa (Iopajaka 1-3 MMm) Ha-
JIMBAIOT AUIEKTPUYECKYIO JKUJKOCTD, HAIIPUMED,
JU3EJIbHOE TOIUIMBO. CKAYKOM MOABOJAAT K JKUJI-
KOCTU CUJIBHOE 9JIEKTPUYECKOE I101€. ZKUIAKOCTD
C YCKOPEHHUEM BBICTPENIUBAET U3 TPYOKHU. C ITIOMO-
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IIBIO [IBYX 3JIEKTPOAOB OT MAJIOMOIIIHOI'O BBICO-
KOBOJIBTHOT'O IIPEOOPA30BATEIA HAIIPSDKEHUSA CO-
3[AI0T NEKTPUYECKOE TI0JIE B CTONOE UCXOAHO
HETIOJBIDKHOM JKHUIKOCTU. DIIEKTPUYECKOE T10JIE
CO3/1a€TCA B ONPEACICHHOM HAIIPABJICHUM, YTO
3aBUCUT OT MOJAPHOCTHU JIEKTPUIECKOTO IIOTECH-
U4, TOMEIIEHHOT'O B XKUJIKOCTD. D(PPEKT YCKO-
PEHUS KUJIKOCTU HAUOO0JIEE OIYTHUM (BBIPAKEH)
IIPU NOABEIECHUN OJJHOTO U3 BBICOKHUX JIEKTPU-
YECKUX [TOTEHIIMAJIOB B CAMY JKUIKOCTb, HAJIUTYIO
B U30THYTYIO TPYOKY, B TO BPEMSA KAK IPYI'OH DJIEK-
TPUYECKUH ITOTEHIIUAI HAXOJUTCH HA HEKOTOPOM
PACCTOAHNHU OT Cpe3a TPYOKHU. CyIITHOCTD U ITPHUH-
LUTI IEHCTBUA TAKOT'O )KUJIKOCTHOT'O JIEKTPUYIEC-
KOT'O YCKOPUTENA JOCTATOYHO ITOHATHBL IIon feri-
CTBUEM JIPKE OJHOI'O IIOTEHIINAJIA SIIEKTPHUYECKO-
'O MOJIA B AUINEKTPUUIECKOM XKUJKOCTH, BCS KU/ -
KOCTB IIPHOOPETAET AJIEKTPUYECKU 3APsAJT OTIpE-
JICJIEHHOTI'O 3HAKA, €€ MOJIEKY/Ibl U KJIACTEPHI [O-
JIIPU3YIOTCA U BBICTPAUBAIOTCA B JUIMHHBIE LEITH
B3AUMOCBSA3AHHBIX ITOJAPU3OBAHHBIX MOJIEKYIL.
IIpu mogaye BTOPOTO NOTEHIUAIIA HA CPE3 TPYO-
KU BO3HUKAET MOIIIHAA JIEKTPOCTATUYECKAA CHJIA
NPUTSDKEHUA 9TUX MOJIEKYIIAPHBIX LIETIEH K JJAH-
HOMY BHEITHEMY 3JIEKTPUYECKOMY ITOTEHIIUATY
(KOJIbLIEBOMY 3JIEKTPOAY). 1 HNOBBIIICHUS 1aAB-
JIEHUA B CTBOJIE (TPYOKE) IJEKTPUUECKOE I10JIE
JIy4IIle TTIOJIaBATh HA JKUJIKOCTb UMEHHO CKA4YKOM,
4epes NEPEKIIOYATENIb B MOMEHT BbICTpena. s
[IOBBIIIEHNUA UHTEHCUBHOCTH YCKOPEHUA CTPYH
JKUIKOCTH LENIECOOOPA3HO CHUMATD [IOTEHITUAJIBI
[OJIA CPa3y K€ B MOMEHT BbUIETA 9TOM CTPYH U3
TPYOKH.

I/IBMCpCHI/IH AaBJICHHUA JKJKOCTH ITOKa3a/IM1, 9YTO
IIPH TAKOM CIIOCO0O€, KOI/Id IIPOUCXOJUT CKAYKO-
O6PAa3HOE MIPUJIOKEHUE TIEKTPUUECKOIO MO K
KUJIKOCTHU, YAACTC JOCTHUYDb BBICOKOI'O JABJICHUS
Ha cpe3e TPyOKU B MOMEHT OTPBIBA CTPYH (TIOPAI-
Ka 10-50 arMocgep), a TAKKE CKOPOCTU MTOPSIKA
100 m/c, B 3aBUCUMOCTHU OT IIPUIOKEHHOI'O BbI-
cokoro HanpspkeHus (10-35 kB). I1pu aTroMm ai1ek-
TPO3aTPAThI HA ITOJIAPUIALTUIO U YCKOPEHUE XK/~
KOCTH HUYTOKHO MAJIBL. DTO JIETKO OOBACHAETCA
TeM (PAKTOM, UTO B JJAHHOM CJIY44€ OTCYTCTBYET
TOKOBA4A LICIb PA3PAAKI UICTOYHHKA HAMMPAKCHA.
(Aannslii cnocoo, no Hauemy MHEeHU, MONCE
ObLb C YCNEXOoM NPUMEHEH, npu pabome npo-
CMbIX OECKOHMAKMMHBLX MONJUBHBLX NNeKIMPO-
CMAaMu1ecKux Hacoco8 6biCOK020 0aGNIeHUS, Ha-
npumep, 8 UHICeKMOPHbIX MOMOPAX ABMOMPA-
cnopma.)

ITogo6HBIE IPUMEPHI MTOJIE3HBIX AJIEKTPOIIOJIE-
BBIX YCTPOMCTB, KOTOPBIE MOI'YT OBITh CO3/IaHbI HA
OCHOBE U300PETEHUI ABTOPA, MOXKHO IIPOJOII-
SKUTh, O/IHAKO OI'PAHUYEHHbBIE PAMKH O/IHOM CTa-
TBU HE ITO3BOJIAIOT 3TO CAEIATh. KOHCTPYKTHBHbBIE
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THK BkAagbIBaloT cpegcrsa B HETPAgUUUOHHYIO 3HEP2eTUuKy

http://www.eco.com.ua/cgi-bin/index.cgi?id=1577
http://www.shell.com/home/Framework?siteld=hydrogen-en

BpuTtano-romanackuil He@Taunou rurant Royal Dutch/Shell 3aaBr1 0 CBOEM HAMEPEHUN €XETOAHO
WHBECTUPOBATDH OT 500 MJIH. 10 1 MJIPJ. JOJJIAPOB B HETPAAULIMOHHYIO 9HEPreTUKy. I'pymima Shell yxe
CO3JAJIA CAMOCTOATENBHYIO KOMITAHUIO, 3aHUMAIOIIYIOCA BOAOPOAHBIMUA TEXHOJOTUAMU. Kak U1 psag
JPYrux He(PTETUTAHTOB, Shell 326;1arOBpEMEHHO I'OTOBUTCA K TEM BPEMEHAM, KOITIAd Pa3paboOTKa U
JIO6BIYA YTIIEBOAOPOAHOTO CBIPbS MEPECTAHET OBITh KOMMEPYECKH BBITOJHOU. OZHUM U3 IIPOEKTOB
Shell B cpepe BOROPOAHON IHEPTETHUKU CTATIO OTKPBITHUE IIEPBOI B TOKUO 3aIIPABOYHON CTAHIINH,
06€CIIEUYNBAIONIEH CIIENUATBHBIN TPAHCIIOPT KUAKUM BOJOPOIOM. HEMoCpenCTBEHHOE OCYIECTBIIE-
HHE IIPOEKTA NpUHAIEKUT KoMmanuu Showa Shell Seikyu KK (Showa Shell), koTopas HallIOJI0BUHY
npuHaiesknuT Royal Dutch/Shell Group of Companies (Shell).

IIpoGaeMBI AIBTEPHATUBHON SHEPTETUKA MHTEPECYIOT U KOHIIEPH British Petroleum, 10HZOHCKOTO
KOHKypeHTa Shell. Vike k 2007 rogy BP paccuuThIBa€T ITOy4aTh HE MEHEE 1 MIIPJ. TOJIAPOB OT IIPO-
KU 3JIEKTPO3HEPIHUH, BBIPAOATBIBAEMON COJIHEYHBIMU OaTapeamMu. CBOU HAPAOOTKH B 3TOU O0IAC-
TH €CTb Uy KOMITAHUI, CTICITUATTU3UPYIOIINUXCA Ha IIPOU3BOACTBE ABTOMOOWIIEH. TaK, ATIOHCKAA (pUp-
Ma Honda Motor B 2003T. HAUMHAET CEPUITHOE IIPOU3BOACTBO BOAOPOSHON MOJEIN ABTOMOOWIIA
FCX-V4.I1pn 3TOM KOMITAHUSA IPEAIIOYUTAET HE BCTYIIATD B ITAPTHEPCKUE OTHOIIEHUS C IPYTUMHU (PUP-
MaMH, 3aUHTCPCCOBAHHBIMH B IIPOMBINIICHHOM HCITIOJIb3OBAHHUK BOJOPOAHOTI'O TOIUIMBA, U HAMCPCHA
HA4aTb MACCOBOE IIPOU3BOJCTBO IKOJIOI'MYHOMN ABTOTEXHUKN He paHee 20151, TaK KaKk CTOMMOCTb
HOBOU TEXHOJIOTUU CIIIC OYCHDb BBICOKA.

O4YeBUHO, YTO TPAHCHAITMOHAIBHBIE KOPIIOPALIMY HE XKEJTAIOT BBIITYCKATh MUPOBYIO S3HEPIETUKY U3-
IIOJ] CBOETO KOHTPOJIA. IIpeaBuid Kpax TPagULIMOHHON CUCTEMbBI SHEPIrOHOCUTENIEH U IIEPEXO/, HA
AJIBTEPHATUBHBIE UCTOYHWKU SHEPI'MH, TOIUIMBHBIE U ABTOMOOW/IBHBIE I'MI'AHTBI 340/IAaTOBPEMEHHO
Pa3BUBAIOT IEPCIIEKTUBHBIE PA3PAOOTKH, COOUPAIOT B CBOUX JIA00OPATOPUAX HYKHBIX CIIELIMAJIMCTOB
1 (POPMHUPYIOT MAKETHI [IATEHTOB IO KIIOYEBBIM TEXHOJIOIUAM. MOXHO OXKUAATD, YTO 61arofaps 3TUM
ACTIEKTAM PA3BUTHE HETPAJUITMOHHON SHEPTETUKU 3HAUYNTEIBHO YCKOPUTCSL.

Hosas Snepeemnuica Ned, Hronv-Asaycm 2003 30
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bemoxk M.II., Poccus

rp. Jlyaagapckoro . 110 k8. 388, 195265, Cankr-Ilerep6ypr
Ten.: 532-38-03, 311-39-31
E-mail: beshok@rambler.ru

Bo3gyx cUMTA€TCA OJHUM U3 AIBTEPHATUBHBIX
HUCTOYHHUKOB 3HepPruu. Kak npasuio, B JAHHOM
KOHTEKCTE UMEETCA B BUJY SHEPIUA BO3TYIIHBIX
IIOTOKOB. MeXAy TeM, KaK U3BECTHO U3 MOJIEKY-
JIAPHO-KUHETUYECKOU TEOPUHU I'd30B, MOJIEKYJIBI
BO3/yXa (BHE 31BUCUMOCTH OT CKOPOCTH IIOTOKA)
JABIDKYTCSL CO CKOPOCTBIO 500M/C. Macca OQHOro
KyOM4ECKOI'O METPA BO3AyXad COCTABIIAET OOee
1 xr. HETpyaHO COCUUTATD, UTO B aTMOCHEPE 3EM-
JIA COIEPKUTCA OI'POMHOE KOJIMYECTBO SHEPIUU.
Bonpoc 00 UCTIIONb30BAHUHN 3TOM S3HEPTUU OOBIY-
HO HE PACCMATPUBAETCA. [IBIDKEHHE MOJIEKYJI Xa-
OTHUYHO, U IPUHATO CYUTATD, YTO SHEPIUA B Ta-
KOH CPEZE MOXET TOJIBKO MOIVIOIIATLCA U PACCE-
MBATBCS, U IPOIECC ITOT HEOOPATUMBIH. Jleii-
CTBUTEJIBHO, B IIPUBBIYHBIX MEPKAX IIPOCTPAH-
CTBA ¥ BDEMEHU MOJIEKYJIBI IBIDKYTCSI COBEPIIIEH-
HO 6€CHOPAAOYHO, KOTUYECTBO UX OIPOMHO, U
IIPOLECC, CONIPOBOXKAAIONINUICA YBEJIUYECHUEM
SHTPOIINH, B 3TOM CJIydd€ HAUOOJIEE BEPOATEH.
Mexpay TeM, JBIDKEHUE MOJIEKYIIBI B IIPOMEXYTKE
BPEMEHU MEX/TY CTOJIKHOBEHUAMU PEACTAET KAK
VIIOPAAOYEHHOE U IPeJCKa3yeMoe. CpegHee pac-
CTOSHUE, KOTOPOE IIPEOAOJIEBAET MOJIEKYJIA 32 3TO
BpEMs, COCTABIAET JECATKU HAHOMETPOB. I10-
SIBUBIINECA B [IOCIEAHUE T'OJbI HAHOTEXHOJIOIUH
IO3BOJIAIOT OCYIIECTB/IATh MAHUITY/IALIMA MATE-
pHe€l Ha TAKOM ypoBHE. [TonpobyeM 3TUM BOC-
IOJIb30BATBCA.

PaccMOTpUM IIACTHHY, 06€ CTOPOHBI KOTOPOH
PEJCTABIAIOT COOOH AOCOIIOTHO POBHBIEC TOBEP-
XHOCTU U uMmeroT twiomaau S1 u S2 (Puc. 1a). Ha
06€ CTOPOHBI TUIACTUHBI JIEUCTBYIOT CHJIBI, HOP-
MaJIBHO HAIIPABJIEHHBIE K IIACTUHE U YMCIICHHO
PaBHBIE CYMMAPHBIM UMIYJIBCAM. DTU UMIYJ/IbCHI
IIEPEAIOTCS KAK/IOM U3 CTOPOH Y/1APSIIOIIHMMHUCS
MOJIEKYIAMH BO3/lyXa. TaK KaK CYMMapHBIE UM-
IIYJIBCBI TIPOIIOPITHOHAIBHBI IUIOMIA/IIM CTOPOH,
aS1=S2 o F1=F2.

ITpeanonoXxum, 4TO0 CTOPOHA 1 IJIACTUHBI HE
IPEJICTABIAET COHOM AOCOMIOTHO POBHYIO IIOBEP-
XHOCTD. [TyCTh OHa OyZEeT MOKPBITA KAKUM-THO0
penbedoM, HAIPUMED, BBIIIOJIHEHA PUQPIECHOH
(Puc. 16). TIno1ma/ib KOHTAKTA TUTACTUHBI C BO3/Y-
XOM CO CTOPOHBI 1 YBEIMYHUJIACH U, COOTBETCTBEH-
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HO, KOJIMYECTBO YAAPOB, KOTOPBHIM IOJABEPIACTCS
cropoHa 1 Bo3pocio. OaHaKo paBeHCTBO cuil Fl
U F2 nipu 3TOM He Hapymaercd. g IpOosACHEHMs
3TOTO OOCTOATENBCTBA PA30OBEM IINIACTUHY Ha
MHOKECTBO OJJUHAKOBBIX 3JIEMEHTOB 1 PACCMOT-
puM oauH u3 Hux (Puc. 1B). 31ech U B JajibHEN-
IIEM JIs IIPOCTOTHI U3JIOKEHUS OYTyT UCIIOIb30-
BAHBI HEKOTOPBIE TEPMHUHBL, IPUMEHAEMBIE B T€0-
JIE3UH.

S,=S,
F.=F,

Puc. 1a

S1>S,
F,=F,

Puc. 10

Co cTopoHBbI 1 0003HAYMM KPYTU3HY CKATOB — 4,
PACCTOSTHUE MEXKIY UX BEPIIMHAMU — d, UX IIJIO-
maau — S'1 1 S”1, 2 CO CTOPOHBI 2 IUIOAAb I10-
BEPXHOCTHU 1eMeHTa — S2. Kak BUJIHO U3 PUCYH-

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



Ka ¥ IIPUBEIEHHBIX COOTHOIIEHUM, C YBEJIMYECHH-
€M IUIOLIA/IV IOBEPXHOCTU IUIACTUHBI CO CTOPO-
HbI 1 1 IO Mepe pOCTa KOJIMYECTBA YAAPOB, KOTO-
PBIM IIOABEPracTCd 3T CTOPOHA, YBEJIMYUBACTCS
a6COMIOTHOE 3HAYEHUE CYMMBI CUJI, JEHUCTBYIO-
IIMUX CO CTOPOHHBI 1. OHAKO BEKTOPHAA CyMMa
TUX CUJI OCTAECTCA HAIPABICHHOM HOPMAJIBHO K
IUIACTUHE (B JAJIBHEHUIIEM K «(POHOBOM» IIOBEPX-
HOCTU) U PABHOM CHJIE, JEUCTBYIOIIEN CO CTOPO-
HBI 2.

—h
—

e

S S S— >
COS o

= o= 6l

T+ 1= == >If]

f.=f +f’ (|f|+|f”| cosocf

Puc.1B

Ecnu 6Bl CTOJIKHOBEHHS MOJIEKYJ C TUVIACTUHON
MIPEACTABISAINA COOOH aOCOMIOTHO HEYIIPYTUE Y-
PEL, TO IPUBEAEHHOE PABEHCTBO COXPAHWIOCH OBI
pu JI06BIX (POPMAX U pa3Mepax penbeda, Tak
KaK JII00A U3 3JIEMEHTAPHBIX IUIOIIAIOK, COCTAB-
JIHAIONIUX penbed, OyAydr HAIPABIECHHOM IO, Ka-
KHM-JINOO YIJIOM K (POHOBOU MOBEPXHOCTH, UC-
NObITBIBACT B HAMIPABJICHW U, HOPDMAJIbHOM K (pOHO-
BOH IIOBEPXHOCTH, TY K€ CHILY, YTO U €€ IIPOEK-
Mg Ha (POHOBYIO IIOBEPXHOCTb. OJHAKO U3-32
TOI'O, YTO CTOJIKHOBEHHUSA MOJIEKYJ C IVIACTUHOU
ABJIAIOTCS YIPYTUMH, IIPU JOCTATOYHO MAJIBbIX
pazmepax penbeda NOBEPXHOCTHU (B HAIIEM CIIy-
4ae, Koraa d MEHBIIE YEM CPEAHSAA IJIMHA CBOOOZ-
HOT'O IPOOEra MOIEKY/IBI 1 CBOGOIHOIO IPOOEra),

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

HOABJIAETCA (PAKTOP, HAPYIIAIOIIUI YCTAHOBJICH-
HBII BbIIe 6a1anc cuil (Puc. 1 ).

Ecmmnipn  d>1 ¢cBO60AHOTO IIpOOETA, KAXKAAsA U3
MOJIEKYJI IIOCJIE Y/1apa O IUIACTHHY BO3BPAIAETCS
B COOCTBEHHYIO cpepy, To ripu d < 1 cBOOOHOTO
npo6era, 4aCTb U3 HUX YAAPUTCA O IUTACTHUHY 60-
JIEE YEM OJIUH Pa3, IIPEXK/E YEM BEPHYTHCS B COO-
CTBEHHYIO Cpefy. TAKMM 0Opa30M IUTACTUHE IIEPE-
JLaX0TCsI JOIIOJHUTENbHBIE UMITYJIbChI, CyMMap-
HBII BEKTOP KOTOPBIX IIPU PA3JIOKEHUN UMEET
COCTABJIIIOILYIO, HOPMAJIBHYIO K (POHOBOY ITOBEP-
XHOCTH, OTJIMYHYIO OT HyJA. TaKuM 06pa3oMm, BO3-
HHUKAET JIOIIOJHUTENbHAS CUIA CO CTOPOHHI 1, 1
OaJIAHC CHJI HAPYIIAETCA.

OPPEKT BOZHUKAET HA TEX YIACTKAX pesibeda, IIe
IPO(UIIb TOBEPXHOCTHU 1O KAKOMY-TTUOO HATIPAB-
JIEHUIO IIPEACTABIAET COO0M BITAJUHY C PACCTOSA-
HHUEM MEX/y CKaTaMu < 1 cBO6OAHOTO mpobera.
OPPEKT MAKCUMAJIEH TAM, I'/I€ IPOPUIb UMEET
CXO/JIHBIE ITAPAMETPHI I1O BCEM HAIIPABJIECHUAM, TO
€CTb B BOPDOHKE WIN Kparepe. [lnactuna, ogHa U3
CTOPOH KOTOPOU «yCeAHA» TAKUMH BOPOHKAMU,
MOIJIA 6BI OBITH UCIIOIB30BAHA B YCTAHOBKAX JJIA
OJIy4eHUs SHEPTUNU. HOpManbHOE aTMOC(hepHOE
JlaBjieHUE paBHO 10°H/M? 1 pa3HULIA JABJICHUH B
OJJUH IIPOILIEHT YK€ JOBOJBHO 3HAYUTEIbHA.
IIpenBapuTenbpHbIE, BECbMA IIPUOIU3UTEIBHBIE
PAacYeThl MOKA3BIBAIOT, UTO PA3HUILIA JABICHUN
MOXET COCTABIATD IECATKU IIPOLIEHTOB.

Ap 7
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lMApAA rpABuAETOB

Yepuoopos B.A., Poccust

115533, Mocksa, yin.Haratunackas, 19-a, <KoCMOIOHCK».
E-mail: chernobrov@kosmopoisk.org.

I'paBHIIETHI IIPE/ICTABIAIOT COOOM JIETATEIbHBIE
aIIapaTsl, UCIIOJIB3YIONINE /Il [IEPEMEIICHHS B
IIPOCTPAHCTBE CUJIBbI I'PABUTALIUU M COCTOSIIHE
U3 JIBYX B3AUMOIIPUTATUBAIOIINXCS MACC. DTO OI1-
peneleHNuE OTPAXKAET YCTOABIIEECA B HAYKE
IPEACTABICHUE OO0 3TUX AINAPATAX, OJHAKO B
YOIUKAUAX TEPMUH «I'PABHJIETHI» OOBIYHO I10-
HHMAaeTCs1 6osiee 0O000IIEHHO, 4 UMEHHO KaK ar-
napam, ynpasaarouull epasumayueri iro0sim
CNocoooOM.

VimeeTcst 1Ba B3aUMOJOIIOIHAIONINX, HO HE MOJI-
HOCTBIO COBMECTHUMBIX OCHOBHBIX OOBSICHECHUS
rpaByUTaAlIUY, IVTIOC MHOKCCTBO AJIBTCPHATUBHBIX
U MAJIOM3BECTHBIX OOBSICHEHUH, KOTOPHIC MBI
IIOKa He 6yeM paccMaTpuBaTh. Mcaak HpiOTOH,
mepBbI (PUBUK, OTTUCHIBA I'PABUTAIIHIO KAK
HPUTDKECHUE MEKIY AByMS Maccamu. ITpuHIUI
OTHOCHTEJIBHOCTU OOIIEH TeOpUu AnpbepTa
DUHIITENHA IPEJIIOIATAET, YTO MACCA (PAKTHYEC-
KH BBI3BIBAET IMPOCTPAHCTBEHHO-BPEMEHHYIO JIE-
popmanuio BOKpyT ceos1. O6€ TECOPHUU OOBIACHS-
10T, IOYEMY IIPEAMETDI HAAAI0T HA 3EMJITIO.

Y4eHble PAaCCMATPUBAIOT TECOPUIO DUHIITEUHA
KaK 60J1€€ TIOJIHYIO, TAK KAK OHA TAKXKE OOBACHA-
€T, II0YEMY CBET (KOTOPLIM HE MMEET MACChI) OT-
KJIOHAETCA B CWIBHBIX I'DABUTALIMOHHBIX TOJIAX.
[TOTOGHBIN B3I/IA/] HA TPABUTALIUIO JIETTAET U3 3TO-
I'O HEYTO OOJIBIIEE, YEM XAPAKTEPUCTUKY BeeeH-
HOM. 1o 3TOM NpUYMHE MHOTUE YYEHDIE PACCMAT-
PHUBAIOT KAK HEJIETIOCTh UECIO CO3JAHUA JTIOOBIX
AHTUT'PABUTALIMOHHBIX YCTPOMCTB. MHOTHE, HO HE
BCe!

I'pasumavyuonnsie ogudxcumenu

Eciy IJIOTHOCTH ABYX NPUTATUBAIOMINUXCA TEJ
OyIyT 3HAYUTEIbHO OTIHUYATBLCA JPYL OT APYT4d,
TO BCS CUCTEMA U3 [IBYX MEXAHUYECKU CBA34H-
HBIX MEXJY COOOM MACC INPUJET B ABUKCHUE B
CTOPOHY 60JI€€E TUIOTHOI'O U3 HUX. I'P. YcrieHCKo-
My (LHHM M Mmar, (paxysasTeT KOCMOHABTUKH MA)
YAAIOCHh HAUOOJIEE TOYHO PACCYMTATD BOZHUKA-
IOIIYE IIPU 3TOM 3(P@PEKTHL. Pe3ynbraThl 3TUX
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PaCY€eTOB OBUIM OITyOJIMKOBAHBI YYE€HBIM, IPDUYEM
3TH PACYETDI HE BLI3BIBAIOT HAPEKAHUN Y CIIELIU-
aucTOoB. I'P. YCrIeHCKU CO34a/1 TEOPHIO U IIPO-
€KT COOCTBEHHOTO I'PaBWIETA. BO BpeMs nosnera
COJIHEYHOTO 30H/a BOn3u CONHIA UCCIIENOBA-
TEJIb IJIAHUPOBAJI YTOYHUTb HEKOTOPBIE I10JIO-
JKEHHS TECOPHUU I'PABUTAIIUH JIJISI IPOBEPKU PAOO-
TOCIIOCOOHOCTH I'PABUTAITMOHHBIX IBIKUTENCH.
ITo ero cnosam, B KoHIle 2001 roja ObuIH NOMY-

YEHBI CAMBIE OOHA/ICKUBAIOIINE PE3YIBTATHI!..

HNHxeHep-MEXaHUK, 4JIEH AKaJEMUU U300pe-
TaTEJIEH, TBOPYECKUX U HAYYHBIX PAOOTHUKOB
Banepurt AKHHUH IIpeyIaraeT pa3BuTHe TAK Ha-
3bIBAE€MOTO «I'dAHTEJILHOI'O» rpasuiera. Jomyc-
THM, UMEETCA CUCTEMA U3 ABYX OJUHAKOBBIX I'PY-
30B, MEXAY KOTOPBIMHU CYILIECTBYET F'OPU3OH-
TAJIbHO OPUEHTUPOBAHHAA JKECTKAA CBA3b. Ecin
Pa3BECTHU I'PY3BI HA PACCTOAHUE, KOTOPOE OyIeT
[PEBLIIIATD IEPBOHAYAILHOE, TO BEC KOHCTPYK-
UH... YMEHBIUTCA! DTOT (PAKT ObUT U3BECTEH U

paHbIIeE.

AKVHWH NIPEIOXKIII HE PA3ABUTATD I'PY3bl, 4 BPa-
aTh KOHCTPYKLHIO BOKPYI' FOPU3OHTAIBHOMN
OCH, KOTOPasl PACIOJIOXKEHA NIEPIIEHIUKYISIPHO
cBA3Ke. [IpyU 3TOM IIPOEKLIMU OTAC/IbHBIX I'DABH-
TAITHUOHHDBIX CH1JI HA OCb CUCTCMBbI 6Y,HYT MCHATBCA
HYKHBIM O6Pa30M, 4TO, COOCTBEHHO, U TPEOYET-
cs1. TeOpEeTHYECKU B KA4YECTBE I'PY30B MOXKHO
NPEOACTABUTD OIATH-TAKH dATOMHBIC AapPa, JICKT-
POHBI U TAK JJAJICE...

OIHAKO ITIOMUMO KIACCUYECKOTO «IByMAaCCOBOI0O»
IPAaBUWJIETA, U3BECTHO OI'POMHOE KOJIUYECTBO IPY-
IUX [IPOEKTOB: OT AIIAPATOB, «<I€HEPUPYIOIUX C
IIOMOUIBIO TEIUIOBOI'O OTOKA IPABUTALIMOHHBIE
BOJIHBIL> (A. IIIE€1JI0B) 10 YEPHBIX ABIP, 3AIIPSKEH-
HBIX B OCOOYIO «TOPOH/IANIbHYIO> Y37y (Ka3bIKuH
(Kanyra), 1. IBaHYEHKO).

Maznummnuie z2pasunemot

MarHuTOrpaBWIETHI — 3TO AMIAPATHI, B KOTOPBHIX,
1O TIPECTABICHUSAM ABTOPOB, OIYYCHUE TATU

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



WJIN VIIPABJICHUE I'PABUTANMEN JOCTUTACTCA 34
CYET OCOOBIX MAHUIYJIAIUA C MATHUTHBIM I10-
jieM. Takue NpOoEeKThl, K NPUMEPY, HPEIOXKUIN
amepukaHuel I bayron, I JDKOHCOH, OpUTAHITBI
Pobepr Agamc coBmecTHO ¢ I AcriieHoMm. IeHe-
paneHBIA JupekTop TOO «HoBass MUBUIN3ALUST»
B.B. MuUpoHOB paboTaeT Haf, CO3JaHHUEM I'DABU-
TALMIOHHOI'O ABUTATENS U3 PA3SHOPOSHBIX METAJI-
JIOB HAa OCHOBE «KOJIbI1a BeriHuKa». LIeibio aBIs-
€TCA ITOJIYYEHUE BO3ZMOXXHOCTH YVIIPABIATD I'Pa-
BUTALIMOHHBIM I10JIEM BO3JI€ 3EMJIN WIN JPYIUX
KOCMHYECKUX TEJL

AMEPUKAHCKUU UCCIIEN0BATENDL BEHHET NIpeIo-
JKWUJI MOJIYYaAThb TATY 34 CUET B3AUMOJCUCTBUA
ANEKTPOMATHUTHOI'O U I'PABUTALMOHHOIO I10-
JIEU, U XOTA UJEA HA IEPBBIA B3IVIAJ] U KAKETCA
HEPEAIN3YEMOM, TEM HE MEHEE ABTOP ITOIYYNII
HAa 3TY pa3pabOTKy Cpa3y ABa maTeHTa. M3 ycrieni-
HBbIX SKCHCpI/IMCHTOB HU3BCCTHBI OIIBITHI ITO «BbI-
SIBJIEHUIO AHOMAJIBHOU IIOTEPU MACCHI Y MATHU-
TOB BO BpCMH IIagCHUA»>, HpOBCHCHHbIC (pl/ISI/IKOM
Kesnu.

Anexmpozpaeunemat

DJIEKTPOrPABUIIETHI IPENCTABIISIOT COOO arna-
PAaThl, B KOTOPBIX, 10 IPEACTABICHUIM dBTOPOB,
CO3/[IAaHME TIATU WM YIIPABICHUE I'PABUTALIUECH
OCYILIECTBJISIETCS 34 CUET KAKUX-JIMOO OCOOBIX
MaHUIY/SIIANA C 3JIEKTPOMATHUTHBIM ITOJIEM.

®usuku B.B. Bacunbes u B Bacunbes (OOHNH-
CKMH MHCTUTYT AJAEPHOMN 3HEPTIETHUKHN ) CUUTAIOT,
YTO I'PABUTALIMEN MOXKHO YIIPAB/IATDH C IIOMOIIBIO
PE30HAHCHBIX B3aUMOJECUCTBUN MUJIIUMETPO-
BBIX 3JIEKTPOMATIHUTHBIX BOJIH. 3aHHUMAJICH IIPO-
EKTUPOBAHHEM 3JIEKTPOIPABUTALIMOHHBIX JBU-
rarejey U OJMH U3 OCHOBOIIOJIOKHHUKOB KOCMO-
HA4BTHKH, TOKTOP PobepT XatunHrc loggapr, Ko-
TOPBIN JaKe MOJIyYUI IIPUOPUTET HA OJMH U3 Ta-
Kux asurareneii 8 1920 roay.

N3 yCIIENIHBIX 9KCIIEPUMEHTOB U3BECTHBI OIIbI-
TBI ATIOHCKOTI'O (pr3nKa MOHOMAT4, IPOBOIUBIIIH -
€CA MO «aHOMAJIbHOMY OO€3BEIIUBAHUIO JJIEKT-
POMATHUTHBIX KATYIIEK». HECKOJIBKO 3aCITyKU-
BAIOIINUX JOBEPUE IKCIIEPUMEHTOB, HA KOTO-
PBIX IPUCYTCTBOBAT U ABTOP 0630pP4, IPOBEIUN
E.[. ITponun (6b1BIIMA COTPYAHUK HITO «DHEP-
I'vs»), a Taroke prusrku CM. ITorskos n O.CITomakoB
(Dps13HO, MOCKOBCKAsA OOJIACTD).

B onprTax 66U1 MOMY4YEH HEGOIBIION 110 BEJTMYN-
HE YPOBEHD TATU. ABTOP 3TOTO 0030pa y4aCTBO-
BAJI B 9KCIIEPUMEHTAX, CAIE/IAJI COOTBETCTBYIOIINE
NPUOOPHBIE 3aMEPHI U BUECO3AITNUCH U COCTABUII

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

COOCTBEHHBIN OTYET O (PUZNIECKOM IIPOUCKOXK-
JICHUU TATH.

N.M. Ilax11apOHOB (OBIBIINI COTPYAHUK MHCTH-
TyTa UM. KypuaToBa) TAXKE 3aHUMAETCA IIOAI'O-
TOBKOI IOJOOHBIX OITBITOB. YUEHBIM YK€ HU3IO-
TOBJIEH I'eHEPATOpP u3itydeHui Kosbipesa-/Iupa-
K4, KpOME TOT'O, ObLIIO IIPOBEAECHO UCCIIEAOBAHNE
OCIEACTBUA JEUCTBUA 3TOI'O I'€HEPATOPA HA BE-
LIECTBO, 4 TAKXKE BO3MOXHOCTb I'€HEPAIUU UM
I'PABUTALIMOHHBIX BOJIH.

DKpannslil cpasunem

Al THBINA 9KPAH, HE IIPOITyCKAIONUI UIN YaC-
TUYHO MPOIYCKAIONIUN IT'PABUTAIIMOHHBIE BOJI-
HBI, 110 MHEHHUIO HEKOTOPBIX (PU3UKOB, MOT OBI
CIIOCOOCTBOBATH MOMYYEHUIO HECKOMIIEHCUPO-
BAHHOI'O MOMCHTA U CO3JAaHUS TIATH JJIS IIOJIETA.
KopnyckynsapHble 1 HEKOTOPBIE JPYTHUE TEOPUU
IPEATIONATAIOT BO3MOXKHOCTD CO3/IaHUS CIIOCO-
OOB 3KPAHUPOBAHUA I'PABUTAIIUN WU U3MCHE-
HUS €€ 3HAKA (OTTAJTKUBAHUE BMECTO NPUTSLKE-
HuA). He BBI3bIBAET COMHEHUU IIPEATIONIOXKEHUE,
YTO €CJIU OJTHOCTBIO 3KPAHUPOBATHCA OT OTHO-
IO HAIIPABJICHUS, TO IPUTSHLKECHUE JTAKE TATIEKUX
3B€3/] HEYKIOHHO 34CTABUT KOPab/b JIETETh B
IIPOTHUBOIIOJIOXHOM HAIpPaBIeHUU. Cpean 1o-
JTOOGHBIX IIPOEKTOB MOKHO BBIJICIUTDH PAOOTHI
CJIEAYIONINX U3006pETATENECH.

B 1996 roay unxxkeHepsl A.B. MypJIBIKUH U
C.A. Muxanes (MAU, ¢pupma «<AMyp») NIpenio-
SKWIH UJEI0, IKOOBI OOECIIEUMBAIOIYIO IKPAHU-
34IIMIO Y4CTHU BECA KOHCTPYKLUH. IIpeanosnara-
JIOCh, YTO MATEPHUAI OIIPEAEIEHHON INIOTHOCTH
CITIOCOGEH 9KPAHUPOBATD YACTh BECA MATEPHUAIA
JPYro¥ INIOTHOCTH. [1J1s1 TpOBEPKU 3P (PEKTA Me-
xaHuk H. Copoxun (MAM) U3roTOBUII BA METAI-
JIMYECKUX UBJEINA, KAKIOE U3 KOTOPBIX 0014714~
JIO BBICOKO¥ INIOTHOCTBIO U BECOM B 1 rpamm.
W3znenus npeacTaBiIsanmm CO60M 0O60TI0UKY C XO-
POIIO MOJOTHAHHBIMU CTEHKAMH U BKJIAJbIBAC-
MBI BHYTPb HEE MIAPHUK.

Ha 1niepBbIX K€ HAy4YHbIX YTCHUAX UM. 3UT'E/d B
Mockse C. MuxaneB OOBbSIBUIL, YTO IIPOAEMOHCT-
PHUPYET «JOKA34ATEIbCTBO IOJIETA JIETAIOMEH Ta-
PENKNU>, IPOYUNTAN JOKIAJ, U TOJIBKO 34TEM IIPO-
JEMOHCTPHUPOBAT B4 MIAPUKA, [IOOOEIAB, YTO
IIPYU TOYHOM B3BEIMNUBAHWUY KAKIOTO U3 MTAPUKOB
IIOPO3Hb U HMIAPUKOB, BJIOKEHHBIX OJWUH B JIPY-
oM, 0643aTENIBHO OOHAPYXKUTCA pasHUIld... Of-
H4KO, IIPOBEJICHHBIN 9KCIIEPUMEHT HE ITOKA3AJ
yOEIUTEIBHOTO 3(PPEKTA.
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OCco6011 NONYJIAPHOCTBIO CPEANU TEOPETUKOB
I'PABWJIETOB IOJIB3YETCSI HE TEOPHSI BCEMUPHOTO
HPUTSDKEHUS, 4 TEOPUSL OTTAIKHUBAHUSA, COTJIAC-
HO KOTOPOH Tea NPYHKUMAIOTCA K INTAHETAM [1O-
CPEACTBOM CYMMAPHOM CUJIBI OTTAJIKUBAHUS,
JEUCTBYIOIIEN OT TOU 4acTu Bcenennom, KoTo-
Past HE 3KPAHHUPOBAHA [UIAHETOU WU UHBIM K-
paHoOM.

Anmuzpaeunemuot

Hawnbonee ygayHOE ONMHUCAHUE NIPUHITATIA JICH-
CTBHUS AaHTHUTPABWIETOB OBUIO TIPEJICTABICHO B
1991 ropy amepukanuem P. @opsapaoM (IIPOEKT
«Nullor»). ITpencrassre ce6e ABa OrPOMHBIX MAC-
CUBHBIX KOJIBLIA AUAMETPOM OT 97 10 970 M, a
TAKKE HAXOAAIUICA MEXAY HUMU B OTKPBITOM
KOCMOCE OTCEK IIOJIE3HOU HATPy3KU. BepxHee
KOJIBIIO, U3TOTOBJIEHHOE U3 OOBIYHOM CBEPX-
IUIOTHOM MaTEPUH, IPUTATHUBACT K CEOE ITOT OT-
CEK U HUXKHEE KOJIbLIO, B TO BPEMA KAK HIDKHEE
OTTAJIKMBAET U OTCEK, U BEPXHEE KOJbLO. ITpn
ITOM BCS CUCTEMA JJOJDKHA YCKOPATHCA B OJJHOM
HAIIPABJICHUH, PETYINPOBKA YCKOPEHUA IIPOU3-
BOJUTCA IPOCTBIM U3MEHEHUEM PACCTOAHUA
MEKY KOJIbIIAMU.

CylecTByeT OJHO BAXKHOE OOCTOSITENBCTBO: HAXK-
HEE KOJBIO JOJLKHO COCTOSITh U3 THIIOTETUYEC-
KOM aHTuMatepuu. HesacHo, Kak IpOU3BECTH Or-
POMHOE KOJBIIO U3 AaHTUBEIECTBA. bOoabpmyio
IPOGIEMY IIPEACTABIAECT OMMACHOCTDh COIIPUKOC-
HOBEHUA KOJIEL, KOTOPOE MOXKET IIPUBECTU K
MOIIHENUIIIEMY B3PbIBY WIH (€CAU aHHUTHIALIUA
TBEPJABIX TEJI OyJIET JAJIEKO HE CTOIb KATACTPO-
(PUYHOI, KAK, HAIIPUMED, I'd30BbIX OOJIAKOB) K
MMKPOB3PBIBAM HA [IOBEPXHOCTH COIIPUKOCHOBE-

HHS, KOTOPBIC PA3PYIIAT U PACTOIKHYT KOJIBIA.

Cy1ecTBYIOT U 60J1e€ OE30IIACHBIE IIPOEKTHI, KO-
TOPBIE, OTHAKO, IIPEJICTABIAIOTCA €lle 60JIee T'u-
OTETUYECKUMU. B Havane 90-X rogoB u3odpe-
TaTenb O, JINHEeBNY, OBIBIINI COTPYJHUK ABUApE-
MOHTHOI'O HPEAIIPUATHA, IO OKOJIO 50 3a4BOK
H4 U300PETEHNA, B TOM YMCJIE HA TPABUUHEPIIN-
OHHBIN JBUTATEND. [10 BCEM 3asIBKAM OBLI ITOIY-
YEH OTKA3 <«I10 IPUYUHE HAPYIIEHU U3BECTHBIX
34KOHOB NIpUPOAL>. B 1991 rogy B paborte «IB-
JIEHUE AHTUTPABUTALINU (PUUIECKUX TeID> JInHe-
BUY MPEJIOKUI IIPOEKT MATHUTOIJIEKTPHUYEC-
KO¥ 1Y 11 KOCMHUYECKUX 4IlIIAPATOB, CIIOCO06-
HOI paboTaTh HA OTXOAAX AAEPHON IIPOMBIIII-
JIEHHOCTHU.

B 1992-1993 rogax Ha 3aBOJE «ACKOIB/»> B Apce-
HBEBE MO €TI0 MPOEKTY CTPOWIACH «3KCIEPHUMEH-
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TA/IbHAs YCTAHOBKA JI1 U3YYCHUS AHTUTPABUTA-
LUOHHBIX ABJICHUIT>. D. IMHEBUY HE PACKPLLI Ka-
KUX-TAO0 MOJPOOHOCTENM CBOETO N300PETEHUS.
K coxaneHnuro, CTpoOUTENbCTBO IKCIIEPUMEH-
TAJIbHOIM YCTAHOBKH HE OBUIO 34KOHYEHO, CaM
aBTop B 1999 roay smurpuposan B CIIA.

C Haygana 90-X rogoB HaJl IPOEKTUPOBAHUEM dH-
TUTPABUTALMOHHOI'O U3JIy4daTesd paboTal UH-
skeHep Esrenuit JiImurpuesud IIpoHmH, ObIBIINNA
KOHCTPYKTOP paauocucrem B HITO «DHeprus,
CTABIINUM MACTEPOM MO HU3TOTOBIEHUIO MY3bI-
KaJIbHBIX CKPUITMYHBIX UHCTPYMEHTOB. EJI. IIpoHMH
HUMEET OOTATEUIINI ONBIT B KOHCTPYUPOBAHUHU
CJIOKHEUIIUX PaguOCUCTEM. IMEHHO OH Korza-
TO COOMPAJI OJUH U3 NEPBBIX B MOCKBE TEJIEBU-
30POB, HO C 80-X IOJI0B CTAJ UAEOJIOTUYECKUM
IIPOTUBHHUKOM UCIIOJB30BAHUA PAAUOBOJIH «U3
3KOJIOTHYECKUX COOOPAKEHUM» U UMEHHO I1O-
3TOMY 3aHsIICA paboTaMU B OOJIACTU I'PABUTA-
uuu. ITo ciiosam IIpoHUHA, EMY YAAI0CH CO3JATh
COOCTBEHHBIN IIPOEKT T'PABUABUTATE/IA-U3/Ty4da-
TEJA, HEKUI «ITMCTOJIET», CIOCOOHBIA HA PACCTO-
SIHAH YMEHBIIUTD BEC IIPEAMETOB.

ITpuCyTCTBOBABIINH IIPU UCTIBITAHUAX AHTUTPA-
BUTALIMOHHOI'O MU3JIy4aTesid 3KCrepT «KocMomno-
UCKa» A. IoOpOoraes MOATBEPAUIL, YTO OOTydeH-
HBbIC TEJia ,ZLCIZCTBI/ITCJIBHO CTAHOBHJIMCh HCHAM-
HOT'O JIET4YE, HO CaM JJO6pOraeB COMHEBAJICA B UN-
CTOTE IKCIEPUMEHTA.

B 1993 roay cTano U3BeCTHO OO YCIENIHOM HC-
NBITAHUH AHTUTPABUTAIIMOHHOIO JABUXKUTEIA
B.C. I'pe6ennunkoBa (Kpacnoo6ck, HoBocubup-
CKasg 061aCTb), KOTOPBIA SABJIAJICA YJIECHOM
PPaAHIY3CKOI'O 9HTOMOJIOTHYECKOTI'O OOIIECTBA
nM. Gap6a. CormacHO MHOTUM ITYOITHUKAITUAM, UC-
CJIEIOBATENb HEOJHOKPATHO COBEPIIAT CAMO-
CTOATENbHBINA MMJIOTHUPYEMBIN HOJIET HA JIEBUTH-
pyomer mnargopme (Peoaxmop: Mol mariuce
HEOOHOKPAMHO NUCAIU 00 UCCIeO08GHUL IMO-
20 Y4eHo020).

DHTOMOJIOT BeJI pabOTy IO U3YYECHUIO CEKPETOB
YCTPOMCTBA TEJId HACEKOMBIX U OTKPBUI Y HUX
3(pPeKT mONOCTHBIX CTPYKTYpP (DIIC). C 1988
rojia IpoBOJg padOTy IO PaA3TraJKe MPUHIIUIIA
IIOJIETA MAMCKOI'O KyKd, OH OOPATHUI BHUMAHUE
Ha TO, YTO MHOTHE XUTHUHOBBIE TIOKPOBHI OOJIa-
JaI0T PUTMHUYHON MUKPOCTPYKTYPOH U OOBEM-
HBIM MHUKDPOY30pPOM, KOTOPHBIE, IO MBICIH I'pe-
OEHHUKOBA, 6yarogapsa apdexry popm npuja-
BAJIN TEJIY HACEKOMOTO JIEBUTALIMOHHBIE CBOTI-
CTBA.

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



ITo3ke OH BBIABUHYJI HUICIK IOCTPOUKU I'DABU-
TOJBUTATENA HA OCHOBE 3HAHUA CEKPETOB XYyKa
U COOPYAWII IEPEBAHHYIO INIATHOPMY PA3MEPOM
npuMepHo 0,5x0,5 M C IOJIOKKON U3 «MATEPU-
aJ12 XKYKa», C YIIPABJIAIONIEH GJIOK-TTAHENBIO U PY-
KOATKOM. B HOub Ha 18 mapra 1990 roza, o cio-
BaM ['pe6EHHMKOBA, OH YCIIEIITHO UCTIBITAJI AHTU-
I'PABUTALIMOHHYIO IUIAT(MOPMY C JBMKUTEIEM U
CyMEJI OCYIIECTBUTD CAMOCTOSATEBHBIN TUJIOTHU-
PYEMBIH IOJIET HA JIEBUTHUPYIOWIEN IUTATPOPME
1o MapmpyTy KpacHOO6CK-AKaAEMIOPOAOK, -
Jee 1o CeBepO-YEeMCKOTO KHUJIMACCUBA U YEPE3
3aTyInHKY — asponopTt ToaMaueBO BEPHYIICA B
Kpacuoob6ck. Ero craresa «<HouHOM moseT Ha rpa-
BUTOJIETE» B MECTHOU I'a3€Te MO3XKE ObLIA IIEpPE-
rnevarana < leXHUKOM-MOJIOJEKU» U MHOTOKPAT-
HO UTUPOBAIACH B IPYTUX U3TAHUAX.

[Tocne TOro Kak aBTOp 3TOI'O 0O630Pa CBAZAICH C
U3006pEeTATENEM, 3TU CBEJICHUSA HE NMOATBEPAU-
JIUCh. B. 'pEOEHHUKOB C MOMEHTA MYOJIUKALIUU
1993 roja B Te4€HUE HECKOIBKUX JIET IIPOSBJIAIL
KPAaMHIOIO NOJJO3PUTEIBHOCTb KO BCEM, KTO UH-
TEPECOBAICA €T0 U306peTeHmaMU. Ha coTpyanu-
YECTBO C IPOU3BOJUTE/AMU U CIIOHCOPAMH yde-
HBIN HE IIEJI NOJ] TEM IIPEJIOTOM, 4YTO OOHAPY-
SKEHHBIE UM AaHTUT'PABUTAITMOHHBIE CBOHICTBA HA-
OIOAJINCH TOJIBKO Y OJHOI'O BH/Jd HACEKOMBIX,
HAXO/SAIMNXCS HA IPAHU UCYE3HOBEHUSL. B cBs3M
C 3TUM, IO CJIOBaM [peOEHHHUKOBA, €TO OYEHD
BOJIHOBAJIA CYAbOA 3TOI'O BUIA HACEKOMBIX, B CJIy-
4ae eCJIM UX TarHa OyJIeT pacKphITa. B 1ies1om 06
n3obpereHnn 'peGEHHNUKOBA y MEHS CIIOKUIOCH
BIICYATIICHHUE KAK O HE OYCHb KAYECTBEHHOM JIe-

3UH(POPMALINHN.

Mexny TeM HaJi IPAKTUYECKHUM PEMIECHUEM J1A60-
PATOPHOI'O MOATBEPXKACHUA ABJICHUSA AHTUTPA-
BUTAIINU B HACTOAIIECE BPEMS PAOOTAIOT UHKEHED
M. Xonsepaa U AnOHCKUE Pusuky 1. Xamumaa u

X. TaHaKa COBMECTHO C X. XaMsICAKH.

I'pasumoommanxusaroujue IKPanvt

E1e oiMH K1aCC yCTPOMCTB IIOYyYaA€T TALY ITyTEM
3KPAHUPOBAHHUA 110 HEKOTOPBIM HATIPABICHUAM
cu1 JasneHus. B Hauane 90-X Hajx 3TOoU nnpobiie-
Mon paboran AK. Turarpenko (MAHM). Pa6ora
OCTAJIACh HE3AKOHYEHHOM, A.K. TUTApEHKO ObLI

youT B 1993 ropy.

B 80-90-X rofjax 3KCIIEPUMEHTAMMU 110 CO3/JaHUIO
CHUPAIEBUJHBIX CTATOPOB 3AHUMAJICA (PUIUK-
nzoobperartens B.I1. JomOHOB, KOTOPOMY YAAI0CH
CO3/4Th HECKOJIBKO YCTAHOBOK CO CIIMPAJIEBH/I-
HO-IIPSIMBIMH 3KPAHAMH, JUAMETPOM 10 6 MET-
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poB. MaTtepuaaioM AJjisd 3TUX IKPAHOB CIYKUI
METAUI WIN AepeBO. JOAOHOB NaXKe 3aAIIATEHTO-
BaJI UJICIO CO3[AHUA TAKOTO ABUraTensd (IaTeHT
Ne 2005505 o1 1991 nHa «1BUraTENDb, KCIIOIb3YIO-
IUH KOCMUYECKYIO SHEPIUIO»).

IToce ero cmepTu B 1998 rony npogo/nKaATENIN U
KOJUIETH CTAJIM JOBOJIBHO YCIIEMIHO IKCILIyaTH-
POBATh YCTAHOBKHU [JOJOHOBA IIOJ, HA3BAHUEM
«Kop6uo» 17151 1€9eOHBIX 11EIEM.

B nnogroroske sxkcnepuMeHToB b. JJogoHoBAa aB-
TOPY 3TOTO 0630Pa HEOJHOKPATHO IIPUXOU-
JIOCh JIMYHO Y44CTBOBATB U YOEAUTHCS B TOM, YTO
POTOPBI HA NOABECKE BHYTPHU JOJOHOBCKHX CT4-
TOPOB XOTb U MEJIJIEHHO, HO HAYNHAIOT BPAIATh-
ca. Yrto Kacaercs oopsacHeHus agpdexra (Jomo-
HOB CYUTAJI, YTO €T0 OIBITHI CO CITUPATIEBUHBIM
3KPAHOM-CTATOPOM CJIIYKAT /I JEMOHCTPALIUU
«BCEMHUPHOI'O OTTAIKUBAHUA»), TO UCTUHHASA €TO
IIPUYMHA JJO CUX ITOP HEOYEBUIHA. bosee moHaT-
HA4 IIOKA JIMIIb BO3MOXHAs chepa IPUMEHEHUA
adpdexra. 111 CO3MaHUS TATU B JIETATEbHBIX All-
[IapaTaxX JaHHBIA 3(P@EKT MATONIPUTOJIEH U3-34
OOJIBIIION MACCHI CTATOPA (JIETKUE CTATOPHI HE-
3(PPEKTUBHBL), OJJHAKO OH CIIOCOOEH «PabOTATH>
B 9HEPrOyCTAHOBKAX (M3-34 60JBIIOTO BECA 3TO
MOIVIA 6BI OBITh CTAIIMOHAPHBIE YCTAHOBKH). O
JAHHOM IIPOEKTE MOKHO OBLIO OBl CKA34Th, YTO
OHM UCIOJb3YIOT CHIbl OTTAIKUBAHUA (HAIPU-
MEp, CUJIBI OTTAIKUBAHUA 3(PUPHOTO BETPA), HO
HUKAK HE CUIbl AaHTUT'PDABUTALINHN.
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"3ApPaBCTBYUTE, U JOOPO
[OKaI0BaTh B Yyaeca PU3UKU'".
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IkcnepumeHT P.E. CoromanHOz20

0630p moaroroBwiIa peaakrop Onbra JIeOHTHEBA

Peoarxmop: C Pomarom Egzenvesuuem CONOMAHHBIM,
asmopom 0amnn020 U300PemeHUs, MONCHO CEA3AMBCA
no Email: evaniarian@jct.ru.

B ocHOBE N3006peTEHS IEKUT TEOPUSI, COIVIACHO KO-
TOPOU BCE OKPYKAIOIIEE HAC IPOCTPAHCTBO 3aI10J-
HEHO BHUPTYAJIbHBIMU YACTULIAMU, KOTOPbIE POXKIA-
IOTCA U CPA3y JKE UCYE3AIOT. I3BECTHO, UTO JJIA POXK-
JIEHUA MAPbl YaCTULL, (YACTULIA-AHTUYACTULIA) TPE-
oyercst HeEKoTOpas aHeprus. COIVIACHO BBIIIEU3IIO-
KEHHOU TEOPUH, BCE NIPOCTPAHCTBO 3AIIOJIHEHO
JHEPTUEN, TOATBEPKICHUEM YEMY MOI'YT CIIY’KUTb
CJIEAYIOIIME ABJIEHUA: PEJIMKTOBOE U3JIYUCHUE, TIPAK-
THYECKASI HEBO3MOKHOCTD JOCTIKEHUS A0COJIOT-
HOTI'O HYJIA TEMIIEPATYPHL

Wpest co3gaHus ToJOOHOTO YCTPOHMCTBA BO3HUKIA Y
asTopa enie B 2000 roay, HO [y €€ BOIUIOMIEHMS I10-
TPEOOBATIOCH BPEMS, TAK KAK OTCYTCTBOBAJI HEOOXO-
JUMBIH MaTepuail [TI03ToMy 3KCIIEPUMEHT OBbLI OCY-
MIECTBJIEH TOJBKO jeToM 2002 roaa.

VYCTPOUCTBO NPEACTABIAECT COOOM ABE CEPEOPAHDBIE
IUIACTUHBI (BO3MOKHO TAKKE UCIIOIb30BAHHE ITOCE-
pPEOPEHHON MENIN), C TOMOIIBIO KOTOPBIX OCYITIECTB-
JIIETCS TIOABOJ, SHEPTUM K PE3OHATOPY U OTBOJ, I10-
JIy4EHHBIX M3/IMIIKOB SHEPIUU. MeXIy IUIACTHHA-
MH PACHOJIOKEHA KBAPILIEBAA IJIACTHHKA, KOTOPas
ABJIAETCA AKTUBHBIM TEJIOM PE30HATOpPA. Marepua-
JIOM JIJIS1 U3TOTOBJIEHUS IVIACTUHBI CIIYKHJI IIPUPOJI-
HBII (UMEET O0JEE YIOPALOUYEHHYIO CTPYKTYPY)
WJIM TOPHBIN XpyCcTaib. [j1g obecniedeHus Haubosee
YHCTOI'O BAKYyMa HUCIIOJb30BAIACH UINHAPUYEC-
Kasi BAKYYMHAas KAMEPA C COCKOM JIJIs1 BAKYYM-HACO-
Ca. B KOHCTPYKIIUM TAKXKE UCIIOIb30BATIOCH JBA IO~
CTOSIHHBIX Fe-Nb-B MaruuTa (A1 HEGOJIBIION 110~
JIPU3ALIMK AKTUBHOI'O TEJIA) U KPENEX JJI AKTUB-
HOT'O T€JIA PEZOHATOPA. YCIIENTHBIM OKA3AJICH IKCIIE-
PHMEHT, B KOTOPOM HCHOJIb30BAIACh KOHCTPYKIIHA
C OJHOY IUIACTUHOM (CM. PUCYHOK). DTO OOBACHS-
€TCSL TEM, UTO JJI CO3JaHUSA YCTPOMCTBA C HECKOJIb-
KHMMH IUIACTUHAMH TPEOYETCA OYEHD BBICOKAA TOY-
HOCTb HOAI'OHKH YaCTEH, KPOME TOI'0, UX TOCTATOY-
HO CJIOKHO 34KPENHTh.

YCTPOUCTBO 3AIMYCKAETCA C IIOMOMIBIO IIPOCTENIIIE-
o reHepaTopa UMITY/IbCOB BY U ycuuTe s MOIHO-
cTh. O6A3aTENBHBIM YCIOBUEM SABJIAETCA HAIUYHUE
HAIPy3KH B LIENU IIPU padoTe yCTpoUucTsa. MsHa-
YAJIbHBIM PEKMUMOM PabOTHI ABJIAICA PEXKUM PAC-
Ka4KU (EMYy HPEAMIECTBOBA PEXKUM KATUOPOBKH).

37

BrIxoaHAaA MOIITHOCTD YCTPOUCTBA MOCIIE PACKAYKUA
COCTaBJsIa OKOOo 20 Bt £ 2-3 Br.

YCTpOUCTBO paboTano 6€3 cOOEB B TEUEHUE 3 MECH-
LIEB B HAYJIbHOM PEXUME (MOITHOCTbh OTBOJIUIACH
He 710 KOH1IA). [Ipy BBICOKOM MOIITHOCTH PaboTa yC-
TAHOBKU COCTABJIA/IA HECKOJIBKO MUHYT, TIOCJIE YETO
NPOUCXOJWIO Pa3pylIeHUE KpUCTALIA. Paspyie-
HHME KPHUCTA/UIA OOBACHATIOCh TEM, YTO JJIS1 €TO U3-
TOTOBJIEHUS UCIIOJIb30BAJICA TUIIC (MCIIOJIb30BAHUE
JPYrux 60J1€€ NEPCIEKTUBHBIX MATEPUAIOB, HAIIPHU-
Me€p, TOPHOT'O IIPUPOJHOTI'O XPYCTAJIA WU TUIICA BbI-
COKOHM OYHUCTKH MO3BOJIAIOT JOOUTBC AOCTATOYHO
BBICOKOTI'O BBIXO/]A MOIIIHOCTH). Paspymenue pa6o-
YEro TeJId MPOUCXOAMIIO BCIEACTBHAE TOI'O, YTO €TI0
MEXAHUYECKUE KOJEOAHUSA NPEBBIMIAIOT IIPEIEN
NPOYHOCTU.

B nponecce paboThl yCTPOUCTBA HAOIIOAAIUCH CIIE-
JAyIomye Mo604YHbIE 3PPEKTHI: CAMOOXIAKACHUE
(BCIEACTBUE YETO paboUee TEIO CTAHOBUTCS XPYII-
KIM); O4€Hb CUIbHOE BY manydyenue (B mporecce
PabOoThI YCTPOHCTBA 3arOPAINCh HEOHOBBIC JIAMIIBI,
HAaXO/JMUBIIUECA HA PACCTOSAHUHN NPUOTU3UTEIBHO
1 meTpa).

B nponecce cOOPKU YCTPOHCTBA BO3HUKIIU CJIOXKHO-
CTU C U3TOTOBJIEHUEM IUIACTHH, TaK KAK JJIS YCIIEI-
HOM paGOThI HEOOXOANMA UX TOYHAS TTO/ITOHKA, YTO
NPHUBOJWIO K YIOPOXKAHUIO IIPOEKTA. HeTouHOCTN
IIPU U3T'OTOBIIE-
HUU IJIACTUH
IIPUBOJAT K IIO-
ABJIEHUIO JIAII-
HUX I'APMOHHK.
IToaToMYy W14 110-
BTOPEHMA SKCIIE-
PHUMEHTA U yCO-
BEPILIECHCTBOBA-
HUA YCTPOUCTBA
HEOOXOAHMO U3-
IOTOBJIEHHUE OT-
JIE€JIbHBIX KOMIIO-
HEHTOB YCTAHOB-
K4 Ha 3aKa3, a
TAKKE UCIIOJIb30-
BAHME MOAXOM-
HUX MaTepua-

l-maactmab M3 cepebpa
2-KPUCTAAA-PE30HATOP
3-kamepa M3 CTeKAa TOAIIMHA 3 CM

JIOB UIA U3TOTOB-  4-ToYyKa 3aIamKM KPUCTaAAQ
JIEHYsI KPUCTAJI- 5-0TBOA, K BaKyyM Hacocy
JIOB 6-KOHTAKTH ITOABOAA-OTBOAA DHEPIUNU

Hosas Snepeemuica Ned, Hronov-Asaycm 2003
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Bctpeua HobGeneBcKH
B Cankr-IleTepOypre

Penoprazx HOArOTOBIJIA KOPPECIOHAEHT Auia Ilamosa

C 16 no 21 urons B ITerep6ypre npoxoania Berpeya aaypearoB Hobenesckoi npemun «<Hayka v mpo-
I'DECC YEJIOBEYECTBA». B HEX NPUHAIMN YI4CTUE U3BECTHBIE YYEHBbIE U3 benbruu, Benukobpuranuy,
Iepmanun, CIIA, Utanun, Kuras, HIserinapuu u Anonuu. B TeueHne Heaenu TOPXKECTBEHHDIE 1epe-
MOHHM CMEHAINCh HAYYHBIMH KOH(PEPEHIIUAMHU U KPYIJTIBIMU CTOJIAMM, YUTAJIUCH ITyOJIUYHBIC JICK-
WM. Bce 3TO Aa10 IOBOJ €11Ie pa3 BCIIOMHUTDL OO0 OTPOMHOM BKJI4/I€ POCCUUCKHX YIEHBIX B MUPOBYIO
HAYKY, OIVIACUTb BHYIIUTEIBHBIA CIIMCOK UMEH OT Muxaunsl JJomoHocosa 10 Ilerpa JleoHugoBu4da

Kanuiibl.

Netep6yprexan

BCT

HoGenescoreares
SHAVKA U npor

P\ UENOBEYECTRE

\

\-.I.

K.U. Andepon

be3ycnoBHO, PyHIAMEHTAIbHAA HAYKA HYKAAET-
Cs B CTOJIb K€ (PYHIAMEHTAIBHOM IIHAPE, KOTO-
PBIF OBl IPUBJIEK B 3Ty OOJIACTb HEOOXOUMBIE
UHBECTUIUH. OJJHAKO HEJIb34 3a0bIBATh U O TOM,
Y4TO CaMble OJIECTAIIME 3ACIYTH IPOILIBIX JIET HE
ABJIAIOTCA UHAYIBI€HIIUEN, OTIIYCKAIOIIEN I'PEX
HAY4YHOI'O JOTMaTu3Ma. Bopouem, Ba1acTh (U
BJIACTB PeAiepanbHas!) NBITACTCS JIC/IATh AKIICHT
MMEHHO H4 HOBHU3HE, MHHOBALUAX, HE JKeJlas Te-
PATH BO3MOKHbBIE 9KOHOMUYECKHE BBIT'OJbI U3-34
KOH(POPMHU3MA TPAAULTUOHHON HAYKU. J]peMIIIO-
IIYIO MBIC/Ib HY’KHO OyJUTh. [I03TOMY, BBICTYIIAA
H4 OTKPBITUH BCTpeuH, KU, AsepoB BeIpa3un
COXXAJIEHUE O TOM, YTO HE CYIIECTBYET OOJIbIIE
TOU 3JOPOBOU HAYYHOU KOHKYPEHIIUN HA MEXK-
JYHAPOJHOM YPOBHE, KOTOPAsA ITOPOKIAIACH XO-
sopHoN BorHOM Mmexay CCCP u CIIA.

[Tonmpen BanentrHa MaTBUEHKO HAJIEETCH, YTO
Poccust 6y/1eT BBICTABIATh HA MUPOBOM PBIHOK HE
HE(MTD U raz, a ¥jIcH, U300PETEHUS, TEXHOJIOTHH.
Bonee Toro, MaTBUEHKO OOPATUIACDH K ACIIUPAH-
TAM W AKAJAEMUKAM, UHXEHEPAM U KOHCTPYKTO-
PaM C IPU3BIBOM «OOBEAUHUTD YCUIS, HAIIPAB-

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

JIEHHBIE HA CTAHOBJIEHUE [leTepOypra Kak MHHO-
BAITMOHHOU CTONMUILILI Poccum». «Iletepbypr oT-
KPBIT JJIs1 HOBBIX IEPEOBBIX UJIEHU», - B 3AKJIIO-
YEHUE CBOET'O BBICTYIUICHUA OTMETUIA Banen-
TruHa CTENaHOBHA.

17 nioHsd B paMKaX BCTPEYU COCTOAICH KPYIJIbIH
cron «[IpobnemMbl IHEPTETHUKN», [TIOCBSIEHHBIN
HOBBIM METOJAM KOMMYTAITUH, TPAHC(HOPMALIUHU
U T€eHEPUPOBAHMA 3HEPIUu. [lepBoe BBICTYILIE-
HHUE HAIIOMHUWJIO O HEABHEM BPYYEHUU [IPEMUU
«[7o6anpHaA SHEPTHUA>», KOTOPOE OCBEMAIOCH B
HpeAbIAYIIEM HOMEPE HaIllero XypHasa. Jlaype-
at npemuu LA, Mecan, CleUaaIn3upyronuncs B
00JIACTU MOIIHOM MMITYJILCHOMN 2HEPTETUKH,
pPacCcKaszaj, KAKUM OO6Pa30M POCCHUIHCKUM yde-
HBIM YZAJIOCh PEMIUNTDH IPOOIEMY KOMMYTAIIUHU
OOJIBIIINX TOKOB.

JIIOOOMIBITHBIN CIIOCOO AKKYMYJIAIIUN 3JIEKTPO-
MAaTHUTHOM 3HEPTUU NPEACTABUI AKAJEMHUK
B.E. ®opTOB. OKa3BIBACTCS, €CIU OKPYXKUTD KCE-
HOH WJIN BOJOPO/ CUWIBHBIM MATHUTHBIM ITOJIEM,
CXAB UX JIO TBEPAOIO COCTOAHUS, TO MOXKHO AK-
KYMYJIUPOBATb OTPOMHOE KOJIMYECTBO YHEPTUH.
CKOHCTPYUPOBAHHBIN HA OCHOBE 3TOT'O IIPUHITN-
14 B3PBIBOMATHUTHBIA I'€HEPATOP ITO3BOIAECT
BOCIIPOU3BECTH YIAP MOJIHUH B JIMHUHU JIEKTPO-
repenad, CTUMYJIUPOBATH JOOBIYY ITOJIE3HBIX UC-
KOITA€MBIX, 4 TAKKE [IPOBEPATH, HACKOJIBKO CIIOXK-
HBIE€ CUCTEMBI YIIPABICHUA 3AIMUIIECHBI OT JJIEK-
TPOMATHUTHOTO TEPPOPU3MA.

IIpodeccop ®.I. Pyréepr (MuCTUTYT TTpOGIEM
anekrpopusuku PAH) onmcan pa3zpaboTaHHYIO
CIICOUATTUCTAMH UHCTUTYTA TCXHOJIOTUIO I1OJIY-
YCHUA SHCPIUU IIYTEM CKUI'daHUA BBICOKOTOK-
CHUYHBIX, B TOM 4YHCJIE MCOIHULIMHCKHNX, OTXO/JOB.
Co3laHHasA yCTAaHOBKA ITO3BOJIAET IOIYYaTh OT 1 10
5 KBT/4 3/1EKTPOIHEPINN OT CKUT'AHUA 1 KI' OTXO-
JIOB.
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Beictyrmenne JK.M. Angpeposa O6b110 MOCBAMEHO
TICPCIICKTHUBAM HCITIOJIb30OBAHUA BO30OHOBIJIsIC-
MBIX UICTOYHUKOB 3Heprun. HobeneBckui naype-
4T BUJUT OyIyIee MUPOBOM SHEPTETUKU UCKIIIO-
YUTEJIBHO B aKKYMY/JIHUPOBAHNUHN 3Hepruu COJIH-
Ia. 3arracel MOJIE3HBIX UCKOIMMAEMBIX — yIiId, He-
¢dTH, raza — UCTOIATCA YEPE3 APy COTEH JIET.
AnepHas 3HEPreTUKA JAE€T CIUIIKOM MHOTO
OITACHBIX OTXOJOB, 1A U ypaHa B HEAPAX 3EMINU
OCTAJIOCh HE OOJIBIIIE, YEM HA CTO JIET. AnPpepoB
IIPEIATAET HE XKJIATh OYEPESHOT'O IHEPTETUUEC-
KOT'O KPU3UC(4, 4 YK€ CENYAC HAYATh PEATU3ALIHIO
OTEYECTBEHHOI'O AHAJIOTd TEPMAHCKOU ITPOr'PaAM-
MBI «1000 Kpbir» (1990-1995). HamnomMHUM, 4TO,
COIJIACHO 3TOU nporpamme, B OPI' Ha Kpbimax
YACTHBIX 3[JAHUH OBLIN YCTAHOBJIEHBI (POTOINEK-
TPUYECKHUE CUCTEMBL B HACTOAIIEE BPEMA, OTME-
THJI ATI(pEPOB, UCITONB30BAHUE MHOI'OKACKA/THBIX
reTEPOCTPYKTYPHBIX (POTO3NEMEHTOB (MGSC)
IIO3BOJISIET CO3[1ATh CONMHEYHBIE OaTapeu ¢ KIT,
PUOIU3UTEIBHO PABHBIM 78%. A YK €CIIH Pa3-
MECTUTD UX HE B JOXKIIUBOM Ilerepbypre, a Ha
COJIHEUHOM Iore, To Poccus 6yaer obecrieueHa
JIEMIEBON IEKTPOIHEPTUEI B OTPOMHBIX KOJIH-
4JeCTBax. Torga, BO3MOXXHO, COJTHEYHAA SHEPTe-
THUKA U3 YBJICYCHUA CTAPCIOMMUX AKATCMUKOB
IIPEBPATUTCA B OJTHO N3 OCHOBHBIX HﬂHpaBHCHI/If/i
COBPEMEHHON 3HEPTETUKU.

Beoyuguii cnevyuanucm Ilemep6ypeciozo uHcmi-
myma a0eproti pusurxu (1IHAD) A.H. Ezopos, Kk
KOMOPOMY MbL OODAMUIIUCS 30 KOMMEHIMADUAMU,
crenmunecku omueccs Kk uoeam K.H. Angeposa,
CCOLIAACL Ha MHeHue ocnosamens ITHAD
B.II. Koncmanmunosa:

A.M. EroposB

«ConHeunasn snepaus ouers pacceannas. Imooo.
ee coopamo, HYHCHbL KOHUEHMPamol (Xoms Ovl
napabdonuueckue 3eprana), Kpome mozo, Heoo-
XOOUMO )YCMPOLICMBO, KOMOPOe nosoPauUeaem
seprana 3a CONHUeM, a MaK#ce aKKymyauUpyIo-
ujee Ycmporicmeo, Komopoe 3anacaem SHep2uro
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OHeM U B8bl0aem HOUBbIO, a MAaKHe 6 NA0XYI0 No-
200y. Pa3ymno 6wu10 Obl nepeHecmu COtHeuHble
ANEeKMPOCMAHYUUL 6 1TYCINBIHHYI0 MECIMHOCHTb,
018 wezo NompedYromca 02ZPOMHbLE AMOPIU3A-
yuonHsle omuucnenus. Kpome mozo, creoyen no-
MHUNB, YO MUPOBBLE PEC)PCbL NONE3HBIX UCKO-
naemuvix ozpaHudenst. Jo0bi8arouan npomoliL-
JeHHOCMb He CMONCem 00ecneuums npou3eoo-
CMBO POMOANICMEHINOE OOCMAINOUHBIM KOJIUHe-
CIMBOM 2A/IUSL U MBLULBAKA OJI5L CUHINE3A APCeHU-
0a 2a/I/IUA.

Ionazarom, ecnu Ha KAIcoOom oome YCmarOoBUms
BEeMPAK, Ha KANCOYIO KPblL) NOCINABUINTL CONHeY -
HbLe bamapeu (8 no08dIe NOMeCmumca bamapes
AKKYMTLUNOPOB), a Marxce Pacxoooeans eK-
mpoaHep2UuIo ¢ HemeyKol aKKypamHocmasio, mo
8 2030 200y MONCHO O6YOem Paccmampuedans 601-
poc 0 danvrertuem MUyeH3UPOBaArUL HeMEUKUX
ADC. OOHaKo 2epmancKue amommsle IneKmpo-
cmanuuu Kax pabomanu, marx u 0yoym pabo-
mamo. PPI” pacxooyem Ha u32omoenenue pomo-
anemenmos 505 moHH MOHOKPUCTIAIIUYECKO20
Kpemrus 6 200, CKYNdasn €20 ) 6Cex MuposuLx npo-
usgooumenet. 4epes 25 nem onu Hameperst no-
JYMAMb MPenb HeoOX00UMOLL dHepuiL U3 60300-
HOBNACMBLX UCMOUHUKOS. Hecmomps Ha 6ce ycu-
AU, 06A308as NeKmpoaHepemuKa no-npexcHe-
M) Oy0em 8biPadamvLeanbCs Ha Menioblx /1eK-
MPOCMAHUUAX C 8bIOPOCOM Y2NIeKUCI020 2a43a 8
ammocgpepy. A cuumaro, 4mo uUcnoNb306anue
MaKux 60300HOGNACMbBLX UCIMOUHUKOS SHePUL
KaK conHeunblil ceem unL 6emep He peuum npo-
onemy anepzoobecneueHiis Heno6eUecmed.

XypHaay
«HoBag aHepzeTuka»

TPEOYIOTCA MAPTHEPHI-
JTUCTPHUOBIOTOPHI IS
PaCIpPOCTPAHECHUS
HU3JAHHUA B peruoHax PO
U crpaHax CHI

Haw Tea./dpaxc: (812) 380-3844
Email: office@faraday.ru

Onsza Jleonmosesa, Peoaxmop

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



Beunblli ggucateAb C Ma2HUTHbLIMU
YNPaBASIIOWUMU 3AeMeHTamu

00630p 1o MmaTepuaIaM nareHTa Ne2830575, OpaHiius

B 0630pe npeACTaBIeHO ONMUCAHNE WU IPUHITUITEL PAOOTHI YCTPOHCTBA, CO3AAHHOTO U 3AITATEHTOBAH-
HOro Muxamiom CmepedanckuM (Ppannys). [IpuHIIUI paboThl MOJOOHBIX TPABUTAIIMOHHBIX [IBU-
raTeJIeH IIO3BOJIAET IIOYIYUTh 3HAUYUTEIBHYIO ITOJIE3HYIO MOIITHOCTD (HAIIPUMED, B BUJIE AJIEKTPOIHED-
I'MM), 6€3 UCIOIb30BAHNA TOILINBA. [JIABHBIMHU IIPEUMYIECTBAMU ITOAOOHBIX UCTOYHUKOB JHEPTUN
ABJIAIOTCA UX A0COJIIOTHAS 3KOJIOTUYECKAS O€30ITACHOCTD, 4 TAKKE MMUPOKAA OOIACTb UX IPUMEHEHUA
(OT aBTOHOMHOT'O OOECIIEYEHN CBETOM U TEIUIOM WHANUBUYAIBHBIX JKHJIBIX JJOMOB U IIOCEIKOB IO

Kiracc FO3B-017/04,
Homep nyomukarm 2 830 575,
NeO1 11357 ot 03.09.01

ABTOp: M. CMEepEeIaHCKHUH
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Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

IIOJIHOT'O OOECTIEYEHU SHEPIUEH (habpUK
U 3aBOJOB). CYIIECTBYET TAKXKE BO3ZMOX-
HOCTBD IIOJIHOTO OOECIIEUYEHUS JIEKTPO-
3HEPTUEH OTAAJIEHHBIX PAUOHOB, I'I€ 34T-
PYAHEHO IIEHTPATHU30BAHHOE 3JIEKTPO-
CHA0GXXEHME, U IPUXOANUTCS UCIIOIB30BATh
ABTOHOMHBIC JIEKTPOCTAHIIUU. Kpome
TOT'O, K JOCTOMHCTBAM JJAHHBIX JIBUTATC-
JIEH, 6€3YCIOBHO, MOXHO OTHECTU BO3-
MOYXHOCTb UX COBEPIIECHCTBOBAHUSA U JIO-
CTYIIHAs JIJI1 UCTIOJTHEHHS KOHCTPYKITHSL.

JBIDKEHHE B KOHCTPYKITUM IIPOUCXOIUT 34
CYET PA3HOCTH CHJI BBITAJIKUBAHUS, JCH-
CTBYIOIIMX H4 MPOTHUBOIIOJOXHBIE BETBU
(Tuleun) ABUTAIOIIUXCA AJIEMEHTOB. Pa3Hu-
114 JIOCTUTAETCA 34 CUET 1ICJECHANPABIICH-
HOTI'O YIPABISIEMOT'O WIH NPHUHYIUTEIBHO
OPraHHU30BAHHOTO U3MEHEHHUSI OOBEMOB
paboyero Tena NOMIABKOBBIX MEXAHU3-
MOB.

Onucanue ycmpoiicmea

Hacrosmee MeXaHUYECKOE YCTPOUCTBO
JEMOHCTPHUPYET BO3MOKHOCTD ITOJTyYCHHUSA
3HEPTUH HA OCHOBAHUU JIEUCTBUA BbITAJI-
KUBAIOIIEN CUIBL (3AKOH ApXHME/A) Ha
TEJIO, HOTPYKEHHOE B KUJIKOCTD. DTO U300-
pETEHNE MOXKHO OTHECTH K YCTPOICTBAM,
KOTOPBIE IO3BOJAIOT MEXAHUYECKUM ITy-
TEM IIPOU3BOAUTD SHEPTUIO IIPU UCHOJb-
30BAHUH JIEMEHTOB IIEPEMEHHOIO OObE-
Ma IOJ JENUCTBUEM I'PDABUTALUN U CUJIBI
Apxumena. O6bEM 3TEMEHTOB U3MEHACT-
Cd B 3aBUCUMOCTH OT BTOPHUYHBIX I1apa-
METPOB (PACIOJIOKEHUA MACC).

YCTPONCTBO COCTOUT U3 ABYX KoJjieC (1) u
(2) (cm. Puc. 1) 1 31€MEHTOB IEPEMEHHO-
IO OO'bEMA, KOTOPLIE IIOTPYKEHBI B XKU/I-
KOCTb U 32(DPUKCHUPOBAHBI IPU MOMOIIHU
3BCHBCB II€NH (8), IPU 3TOM OOpPa3yeTCs
pasHoCTb (AF) Mexay cuiamMu ApXumena
(F1) u (F2). Takum 06pa3oM, LIENb IPUBO-
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JUTCS B JIBMDKCHUE, HATIPABIICHUE KOTOPOTO II0-
KA434HO C IIOMOMIBIO CTPENOK (9), a koneca (1) u
(2) HaYMHAIOT BPAIATHCA. BCe yCTPOKCTBO IO-
IPYKEHO B )KUJKOCTb BEPTUKAJILHO.

M3MmeHnenne o6beMa JIEMEHTOB 3ABUCUT OT PaC-
IIpeAeICHU MAaCC BHYTPU yCTporcTsa. Ilox neii-
CTBHUEM I'PABUTAIIUNU MACCH OYIYyT U3MEHATH
OOBEM IJIEMEHTOB, U CUJIA ADXUMEZA OYAET BbI-
3BIBATH BpaleHue Kosec (1) u (2) B COOTBETCTBUU
C PACIONOKEHHUEM JIEMEHTOB I10 OTHOWIEHUIO K
ocsaM Konec (M. Puc. 1). JJonomHuTenbHbIE N300-
PaXKEHUA PA3PE30B IOIVIABKOBBIX 3JIEMEHTOB
pPEACTABIEHbl HA Puc. 2 — 5.

Puc.3

Puc. 4
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Puc.5

IIpy nepeBOPOTE MATHUTHOT'O MOIIABKA IIPOUC-
XOAUT M3MCHCHHC ITOJIOKCHHUA YIIPABIAIOMICT'O
MArHUTHOTO 3JIEMEHTA OTHOCUTEIIBHO CTATOPA
(IpOUCXOIUT MOBOPOT cTaTopa HA 180°). ITox
JEUCTBUEM IPOTUBOIIOJIOKHOI'O HANIPABICHUA
CWJI IPOUCXOAUT U3MEHEHHUE PAOOYETO OOBEMA.
IMoAaBMKHBIA MATHUTHBIN POTOP NOAACPKUBACT-
Cs B OIIPEAETIEHHOM ITIOCTOSTHHOM ITOJIOXKEHWH 34
CUYET BHEIIHUX ITOILIABKOB.

Memoo pacuema 08uNCKa C Maccamu

B yCTpOIICTBE UCIIONB3YIOTCA I'A30BBIE TIPYKUHBI
(rasoBbl€ TWINH/PHI, KOTOPBIE MO/, 1ABJICHHUEM
3aMOJIHAIOTCA a30TOM). [1o IIpUHLIMITY AEUCTBUSA
3TU NPYKUHBI WACHTUYHBI JETAIAM, IIPUMEHSE-
MBIM B aBTOMOOWIAX JUIs1 OTKPBITHUA U HOAJEPXK-
KU 33/IHEM IBEPLIbI MAIINHBL JJOITYCTHUM, YTO HIK-
HAS OCh KOJIECAa HAXOAUTCA Ha TIIyOWMHE 5,5 M
(MMeeTCa B BUJY PACCTOAHUE MEXKAY OCIMU BEP-
XHETO U HIDKHETO KOJIECA, TAK KaK ITTyOHMHA, Ha
KOTOPOW HAXOAWUTCA BEPXHAA OChb U BECH JIBUT'A-
T€JIb, CYLIECTBEHHOI'O 3HA4YEHUA HE UMeeT). [a30-
BbI€ IIPYKUHBI HEOOXOANUMO ITOJOOPATH, UCXOMA
W3 PA3HUIIBI TTTYOMH OCEH KOJIEC.

JOIyCTrM, 94TO OCh BEPXHETO KOJIECA HAXOIUTCSA
Ha VIyOHHE 3 M. [IaBJIEHUE BOABI HA 3TOM ITTyONHE
cocTassieT Npuoanu3nTenbHO 0,3 Kr/cm? Ecsin Bec
MacCChl paBeH 100 KT, TO IIOMIA/Ib IIOPIIHA COCTA-
BuT 100 Kr X 8 (k03.) = 800 cm? JJo6asisieM 10 Kr
BECA UL IPEOAONEHNS TPEHU. TaKuM 06pa3oM,
paboumnri BeC Macchl coctaBuT 110 kr. [iomane
MMOPIIHSA NMOIUTaBKa cocrasger 800 cm? Jlasie-
HHUE HA IIOPUIEHb HA ITTyOUHE 3 M COCTABIAECT
800 x 0,3 = 240 Kr. [lopmeHs JaBUT HA PHIYAT, TIE-
penasas Ha €ro KOHELL CHITy, paBHYIO 240: 2=120 K.
TaxknM 0Opa30M, Ha KOHIIE PbIYara, TO €CTb Ha I'a-
30BBIX IIPYKUHAX, MBI TTosydaeM 120 kr (Puc.1,
TOYKA B), 106aBisieM BeC Macchl - 110 Kr, OTKya
120 + 110 =230 Kr, HAIPABJIECHHBIX BEPTUKAIHLHO
BHM3. TaKMM 06pPa30M, HEOOXOIUMO OJOOPATH
Ia30BBIE IIPYKUHBL (B IIPUMEPE UX 2) CHIOH 1O

Hosas Snepeernuica N4, Hronwv-Aseycm 2003



115 kr xaxpag. Macca, nepeMenasach BHU3 1O/
JEVICTBUEM BeCa (CHJIBbI IPABUTALIAM) U JABJICHUA
OT IIOPIIHA, «COXMET» I'd30BbIC IPYKUHBI, IPU
3TOM ITOTECHIIUAJIbHASA SHEPTUA OyIeT HAKATUIM-
BATbCA B CKATBIX MPYKUHAX B BUJE TOJKAIOIIEH
CUJIBL

IIyTe (AJIMHA) NEPEMEIIEHUA MACCHl PABHA
50 cM, CJIEAOBATENBHO, XO/ IIOPIIHA COCTAB-
JdgeT 25 €M, OTKyJa: IUIOIa[Ab HOPIIHA CO-
crasiasgeT 800cm? X 25¢cm = 20000 cM/KyO,
41O paBHAETCH 20 nuTpam. dra padbora npo-
U3ouzeT Mexay Toukamu A 1 B (Puc. 1). OobeM
7IEMENTA yMEeHbIIUTCA HA 20 1uTpos. Korga tor
K€ 3JIEMEHT, C KOTOPOI'O Mbl HAUNMHAIN HAIII IIPH-
MeEp, B IIPOLieCCe NepeMeleHus (OTPYKEHMNA)
OKKETCA HA YPOBHE (WIH IIOYTHU HA YPOBHE) OCH
HIDKHETO KOJIECA C JIEBOU CTOPOHH! (Puc.1, Tou-
ka D) Ha riiy6uHe 8,5 M (5,5 M+ 3 M= 8,5 M), Ha
MIOPIIEHDb OYJET AEUCTBOBATD AABICHUE BOJBI
(mpumepHO 0,85 Kr/cm?). Takum 06pa3oM, TaB/ICHHE
BOJIbI HA TIOPIIEHb COCTaBUT 680 Kr' (TUIOIIA/ b TTOPIII-
151 800 cm? x 0,85 =680 kr). [Tpr 3TOM ITOTUIABOK, 00-
X0/ HIDKHEE KOJIECO, pasBepHerca Ha 180°. g
TOI'O, YTOOBI IPOTUBOCTOATHITOMY JABICHUIO B KK-
JIOH IIpy>krHe eCTb 110 Kr (Bec Maccel) + 115 K, OTKy2:
115x2+110= 340 K1, HAIIPABJICHHbBIX BEPTUKAIBHO
BHHU3. YYUTBIBAA, YTO CEPEANHA pblUara
TOJIKAET ITIOPIIEHD, HA HETO OyIE€T IENUCTBO-
BaTh Cwia, paBHas 340x2 = 680 kr. Takum
06pPa30M, C IBYX CTOPOH JEUCTBYIOT CHJIBL,
OJJMHAKOBBIE IO BEJIMYUHE. B TaHHOM CITy-
4ae BBEPXY CIIPaBa OPHIEHb OIYCTHUTCA
4yTb HWKE TJTIyOMHBI 3 M (BO3PACTET J14B-
JIEHUE BO/IbI), 4 BHU3Y CJIEBA OH OITYCTUTCA
4yTb BBIIIE (YMEHBIINUTCA JABJICHUE BOJDL).
IIpu yBeIM4YeHUN MACCHl HA 5 win 10 Kr
BHM3Y (Mexay Toukamu C u D, Puc. 1) mox
JEVICTBUEM BECA MACCHI U CHUJIBI IIPYKUH
IIOPIIEHD NIEPEMECTUTCA BHU3, YBECINYH-
Basl OOBEM 3JIEMEHTA HA Te XKe 20 JIMTPOB.

KOHEYHO, 11 BBIJIEIEHUS 9HEPIUH HEOO-
XOAMO 3aMCIJIUTh CKOPOCTDH BPAIICHUA
MEXAaHM3M4, /11 TOI'O YTOOBI YMCHBIIUTD
IIOTEPU HA TPEHUE B BOJE (U3BECTHO, YTO
NOTCPpHU HA TPCHUC IIPU MICPCMCIICHUN B
BOAC IIPONOPHHUOHAIBHBI CKOPOCTH JIBU-
JKEHUA).

Hcnoimanusa mooenu
O0AaHH020 08U2ames

C 11€JIBIO ITIPOBEPKU 3TOI'O IIPUHITNIIA BEY-
HOT'O IBMXXCHHA ABTOPOM I/I306pCTCHI/IH
ObL/Ia U3TOTOBJICHA MOJEC/TIb JAHHOI'O ABUI'ATECIIA.
Ha Puc. 6 npe/icTaBaeHa MO/IeIb BEUHOT'O JIBUTA-
TCIA C MATHUTHBIMUA YIIPABIAIOIIMMHA 9JICMCHTA-

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

mu. Pabouast Mojiesib 6bl1a U3TOTOBIEHA IO O0JIEe
VIIPOILIEHHOM CXEME.

HcubITaHusa MOJEIHN MTOKA3AJIH IPUHITUIIN-
AJIBHYIO BO3MO>KHOCTB ITOJTY9€HHU BEYHOT'O
JaBH KeHHA. HaGIroaanocs yCToHIHBOE Bpa-
IEHUE JAHHOT'O MEXAaHU3Ma, HECMOTPA HA
JOCTATOYHYIO IPUMHUTHUBHOCTHh H3IOTOB-
JEeHHOM Mojgenau. [1o ciosam M. CMepedaHc-
KOr'O, OH YOEIWJICA B TOM, YTO 34KOH COXPAHEHUA
3HEPIUH, HE «PA6OTAET> B CJIydde, €CIIN HET MOJI-
HOT'O NPEJCTABIECHUA O IIPUPOJE U B3AUMOJECH-
CTBHM BHENTHUX JIEKTPOMATHUTHBIX, [DABUTALIM-
OHHBIX WIH JPYTUX JAOIYCTUMBIX IIOJIEU U ITIOTO-
KOB 4aCTHUL] C CYILIECTBYIOIIEH MATEPUEH WU Pa-
oouen cpego. Taknum 06pa3oM, 3aKOH HEOOX O -
MO «3aKPBbITb», 10 KPAMHEN MEPE, B EI'O COBPEMEH-
HOM ITUPOKOM ITOHUMAHUHU ITOJIYYEHU S3HEPIHHU.
BO3MOXHO IPENTIOXKUTD APYIVIO (POPMYIHPOBKY:
«JIT06YI0 crty (MJIN CHJIBL) MOKHO HUCIIOJIb30BATh
JUISL IIPOU3BO/ICTBA S3HEPTUN», - WIH JPYTHMU CJIO-
BaAMH, - «MOXHO HUCIOJB30BATh JIOOBIE CHUJIHBI,
BKJIIOYAs1 CWJIBI TOTEHIIMAJIBHBIX ITOJIEH, VI BbI-
[IOJIHEHMS ITOJIE3HOM PabOThI».

Bonee nogpobHY0 HTHHOPMALIUIO MOKHO HAMTH HA
care http://ingenrwnarod.ru/Andv1/Opi2_1.html.

Puc. 6
Pucynoxk mozaenu
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Komy Hy)xeH YnpaBs

P T

embi TEPMOSIAEPHDIN

CuHTE3?

Kaxyrun HU.B., Poccus

Email: Zainullin@fromru.com, slon105@pisem.net

ITosrygaeHue 3HEPTUN BOTHOBAIO YEIOBEKA C He-
3alIaMATHBIX BPEMEH. B nociiennee Bpemsa 3TOT
BOIIPOC CTAHOBUTCS BCE OCTPEE U AKTYAIBHEE, TAK
KAaK SHEPIreTUYECKHE NOTPEOHOCTU YEJIOBEYECTBA
PacCTyT, a4 CYIIECTBYIOIINE 3aM1AChl TOIUIMBA Or'pa-
HU4eHbl B npegenax 100-300 et (B 3aBUCUMOC-
TH OT BUJJA TOILUINBQ).

Bce anepreruyeckue npo6aeMbl 4€I0BEYECTBA
MOTYT OBITh PELIEHBIL, €CJIN YAACTCA MOIYyIUTh YTC
(ynpasJigeMblil TEPMOSALEPHBIA CUHTE3) U30TO-
I1I0B BOJOPO/A.

Ucropus YTC naunHaercsa ¢ 1945 roaa, Korja Ha
CaxasMHe HEU3BECTHBIN HAyYHOI OOIIECTBEHHO-
CTH YYAITUNCA BeYepHEN MIKOIbI OJier AHIpeeBUY
JIaBpeHTBEB (OH B 3TO BPEMS CIIYKIJI CEPKAHTOM)
IPEIOXKWI UCTIONB30BATh IIPUHITNI TEIIJIOBOH
U3OJIAIMU IEKTPUUYECKUM MOJIEM MTOTHOCTBHIO
MOHHU3UPOBAHHOTO I'a34 C IIEJIbIO IIPOMBIITUIEHHOM
YTHJIN3AIIUH TEPMOS/IEPHBIX PEAKIUIiL. [To3nHee B
1952 rogy cxopHble IPEIOKEHNS OBbLIN BbIJIBU-
HyTel U B CIIIA (JI. Crirthep). C TexX 1op BeAyie
CTPAaHBbI MUPA MPOBEIN MHOKECTBO ONBITOB, UC-
IIOJIb3Ysl YCTAHOBKU PA3JINYHBIX KOHCTPYKIIHH.
HecMOTps HA TO, UTO 32 3TH I'O/Ibl HA IIPOBE/ICHUE
UCCIEJOBAHUN ObLIIO MUCTPAYEHO B OOMIEN CIJIOXK-
HOCTHU CBbIlIE 30 MIPJ. AOIAPOB, HAMEYEHHDIE
CPOKH POMBIIIJIEHHOTO MCOIb30BaHuA YTC no-
CTOSTHHO OTOJ[BUT'AIOTCS, 4 KOHEeYHas 11ey1b YTC —
[OJIy9€HUE SHEPIUN XOTs Obl HA SKCIIEPHUMEHTAIIb-
HOM YCTAHOBKE — JIO CHX IIOP HE JOCTUTHYTA. JlaxKe
€CJIU NIPEATIONOXUTE, YTO YT C yrke ceffuac roToB K
IIPOMBIIIUIECHHOMY HCIIOJIb30BAHUIO, TO U B 3TOM
CJIy4dae CYIIECTBYET MHOXKECTBO MIPEMATCTBULL:

1. ¥V KOMMEPUECKOro peakropa BEC MELHOIO
conenounza MOxeT gocturarb 100 ThIC. TOHH. A
CKOJIBKO MOTPEOYETCA TAKUX PEAKTOPOB? BO3-
MOJKHO, «MEJTHBIH I'OJIOZ}> 3ACTABUT BOOOIIIE OT-
Ka34TbC OT MATHUTHOI'O TEPMOSIZA.

2. Kiaccuueckuit YTC tpebyer 1yist CBoer pa-
OOTBI TPUTUH U JEUTEPUN. [leHTEPUI TOTy4da-
IOT U3 OOBIYHOM BOJIBI IIYTEM 3JIEKTPOJIN3a (HA
6 IUTPOB BOAIBI — 1 rpamm aeurepust). TpuTHet —
3TO OYEHDb JOPOI'ON U30TOII (HACTOJIBKO JOPO-
I'OM, 4YTO CTOMMOCTBIO JEUTEPHSI MOXKHO IIPO-
CTO IPEHEOPEYD).

3. B o6moTtke npomsinuieHHOrO YTC Oyner
34I1ACATHCS MATHUTHAA SHEPTU, paBHadA 15-20
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TOHHAM TPOTWIA. A B CJIydade [IOBPEXKICHMA Mar-
HUTHOI OOMOTKH MOXET IIPOU3OUTH B3PHIB!

HecMOoTps HA BCE 3THU TEXHUYECKHUE TPYTHOCTH,
VTC Bce K€ NPECTABIIETCA NEPCIICKTUBHBIM Ha-
MIPABJICHUEM, TaK KAK B O/THOM JIUTPE BOJIBI CO/IEP-
SKUTCSI TAKOE KOJIMYECTBO JIEUTEPHSI, KOTOPOE MO-
JKET 3aMeHUTDH 300 TOHH 6€H31HA. BOT mouemy 10
CHX IIOP HE NIPEKPAIAIOTCSI TOUCKH B 3TOM 001aC-
THU B paBHbIX CTpaHaX U 110 paBHbIM HaHpaBJICHI/I—
SIM C UCITOJIB30OBAHHMECM pQSJII/ILIHbIX HpI/IHL[I/IHOB.

B nmocnennee BpemMs pa3BUBACTCA HOBBII CIIOCO0,
KOTOPBIH ITIO3BOJIACT:

1. Iomyuyurb U3 1 IATPA BOABI TAKOE KOJIU-
4eCTBO dHEPIruU, KoTopoe 3ameHut 30 000
TOHH OEH3MH4, TO €CThb B 100 pa3 60sbIIIE, YEM
B KIaccudeckom YTC.

2. TIpumeHsaEMOE TOIUIUBO MOIYy4a€TCA B HE-
CKOJIBKO Pa3 IPOILE, ObICTPEE U IEUIEBIIE, 4 ETO
[10/1a4d B 30HY PEAKILIUU OCYIIECTB/IACTCA HE-
MPEPBIBHO U OE30MACHBIMH JO3AMHU.

3.  HeobxoamuMoe KOIHUYEeCTBO MEIH — HE 60-
see 5-10 kr (Bmecto 100 000 TOHH).

4. TloCTENnEeHHBIN PA30IPEB TOIUIUBA JI0 JIIO-
OO 32JaHHOM TEMIIEPATYPHI U NOJACPKAHUE
pa3orpesa B TEYEHUE JTI0O0T'O ITEPHUOA BpEME-
HHU (B HacTos1ee Bpems — He 6osee 100 MitH. °C
n 0,01 cek.).

5. Cspbllie 7 CTENIEHEN YIIPABIEHUS IIPOIIEC-
COM peaKuuMU (110 KIACCUYECKOM CXeME — HE
boJee 1ByX).

6. Pa3mep U BEC YCTAHOBKH MOTYT OBITb JIIO-
OBIMU U OYYT 3aBUCETD TOJIBKO OT JKEJIAHUA 3a-
KAa34MKa U IIPUMEHAEMON MOIIHOCTH.

7. CTOMMOCTDb 3KCIIEPUMEHTAJIIbHOM yCTa-
HOBKH, KOTOPasl U3TOTABIHUBAETCA IO YXKE
FOTOBBIM PAO60OYMM ICKH3aAM, HE IIPEBBIIIAECT
10 TbIC. FOMTAPOB. OTMETHUM, YTO CAMBIH JIe-
LIEBBIN TEpMOs] oleHusaercsa or 10 go 100
MJIH. JOJUTAPOB. (MeXAyHAPOAHDINA IIPOEKT JK-
CIIEPUMEHTAIBHON yCTAaHOBKHU YTC OyzeT CcTo-
UTb OKOJIO 9 MIIDJ. JOJUIAPOB).

8. IIpOMBIIIJIEHHBIA BAPUAHT YCTAHOBKU OY-
JET U3TOTABINBATHCA U3 OOBIYHBIX U HEOPO-
I'MX IPOMBIIUIEHHBIX MATEPUAJIOB, 4 €TO CTO-
UMOCTB OYZIET B 3-4 pa3a MEHbIIE CTOUMOCTH
3KCIIEPUMEHTAILHOM YCTAHOBKU TOU YK€ MOIII-
Hoctu (mpuMepHO 100 KBT).

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



Cpasnumensnviii anaiu3 068yx
o6yoyuwux ycmanoeox YIC

CpaBHUBAETCA YCTAHOBKA aKaZieMHKa Bennxosa (ExeHenenbHUK «MTorm», pespans 2003 roga, Tep-
MosgepHeli ITER Harmonan) n ycranoska Kanyruna M.b., r. Habepexusie Yennsl, Poccus.

VTC Beauxosa

I peann3aiiuu IpoeKTa HEOO6XOAUMO 5 MIIPA. 10JI-
JIApOB (IIEPBOHAYAIBHAA CYMMa — 9 MJIPZ,. JOJUIAPOB)
JJ1s1 Hauas1a OCyECTBIICHUS [IPOEKTA TPEOYETCS pelie-
HHUE NPE3NIEHTOB «BOJBIION BOCBMEPKU»

C MOMEHTA O(PUITUAJIBHOI'O NOATIICAHMSA KOHTPAKTA IO
MOJIYYEHUA TJIA3MBI JOJDKHO npouTtu 108 mecanes
(9 ner). Emie 5 et akcnepuMeHToB U 10 j1eT — mpoek-
THPOBAHUE U U3TOTOBJICHUE

TpebyeTcst KOaIMIUs HECKOJIBKUX BEAYIIUX JCPKAB

KanuranbHbI€ 32TPAThHI BEJIMKU. ATOMHBIE 3/IEKTPOCTAH-
LIMM 3HAYUTENBHO Ipo1e, yeM YTC. Pacripesenenue 3at-
par B CTOUMOCTHU JIEKTPOIHEPIUU:

TOL; 25% KanUTaIbHBIE 32TPATHL, 75% TOILIUBO

ADC: 80% KanmuTaabHbIE 32ATPATHL, 20% TOIJIMBO

VTC: 98% KauTaIbHBIE 32ATPATHL, 2% TOILIUBO
CTOHMMOCTbD 3JIEKTPOIHEPIUU COIIOCTABUMA C IIPOILYK-
et ADC

3amenuT i VTC aTOMHBIN PEAKTOP B KOPAOJIAX U IO/~
BOJIHBIX JIOJIKAX? BennunHa peakTopa OINPEAEIIeTC s
BO3MOXXHOCTSIMH COBPEMEHHBIX MATEPHAJIOB

PexxyiM pa®OThI HUKINYECKUI: pA00TA-OCTAHOBKA U T.]1.
VCJIOBHO U3 OJAHOTO JIUTPA BOABI MOXKHO IIOJIYYHUTb
SHEPIUH, KAK IIPH UCIIONb30BaHNM 300 T 6€H31HA

B ciyyae nOBpEXAEHNUA MATHUTHBIX CBEPXIIPOBOJA-
IUX OOMOTOK NPOUCXOJUT B3PBIB, PABHBIN B3PBIBY
10-15 T TpoTHIA

Opa TEPMOAAEPHON IHEPTETUKN HAUYNHAETCA KAK MU-
HUMYM 4epes 24-30 ner (B JIyd1IeM CJIydac)

Torumso mia YTC (pertepuil) Noay4daoT OyTEM JIEK-
TPOIN3a BOABL /I OJIydeHUs 1 J1 AEUTEPUS HEOHXO-

JUMO PasaokuTb 6000 JT BOIBI

VIpaseHHE NPOUCXOJUT IO JBYM MApaMETPAM

B HacTOsAIIEE BpEMSA HUKTO HE MPEIATAET TEPMOSIICP-
HOTO AaBTOMOOW/IS

OTONJIEHHUE METaIloJHNCOB C pacnonoxenueMm YTC
CTaHIIMI BOJIN3U TOPOJIOB

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

¥YTC KaxyruHa

CrouMocCTb poekra cocrasiger 100-200 goswapos

W3 ceMu GJI0KOB OYAYIIETO YCTPOMUCTBA YK€ U3TOTOB-
JIEHHI IIATh, U PA60TA IIPOJOJDKACTCA

CpOKM U3TOTOBJIEHUS:

30.05.2003 — M3rOTOBJIEHHE OCTABIINXCA IBYX OJIOKOB;
110 15.06.2003 — c60pKa ¥ HATA/IKa;

110 30.06.2003 - IpoOBeICHUE UCTTBITAHUI
PaboTaroniee yCTpOUCTBO MOXKET OBITh U3IOTOBICHO
CWIAMU ABTOPOB

3aTpaTbl HUYTOXKHO MAJIBL:
1% xannranpable 3aTpaThl U 0,001% TOTIIMBO

CTOMMOCTBD 3JIEKTPOIHEPIUU OYIET B IECATKU U COT-
HH Pa3 HIKE

JTI06bI€ PA3MEPBHI U MOIITHOCTH. MaTepHUAIIbI CAMbBIE HE-
JIOPOTHE U JJOCTYIIHbIE

Pexxum paboThI 1060

W3 OfHOT'O IN'TPA BO/IBI MOYKHO ITOTYYUTh SHEPTUH, KAK
Ipu ucnonbzosanuu 30 000 T 6eH3nHa

OnacHOCTB B3PbIBA OJTHOCTBIO UCKIIOYEHA. ABapus
YCTPOMCTBA HEMHOTHM OTJIMYAETCS OT BBIXO/A U3
CTPOs ANIEKTPO/IBUTATENA

Vaxe B 2003 rogry MOXKHO OY/IET HAYaTh MACCOBBIH BbI-
IIYCK JIEMIEBBIX peakTOpoB YTC ¢ 0601 MOIHOCTBIO
U pa3MepaMu

3aTpaThl HAa NOJIYy4EHUE UCXOJHOTO TOIINBA PAKTH-
YECKH PABHBI HYIIIO

VrpasieHue o BOCbMU U 60J1€€ ITapaMeTPaM, IIO3TOMY
BO3MOKHA [IOJIHASI ABTOMATU3ALIHS IIPOLIECCA TEPMOSIIIEP-
HOM PEAKITNH B JIOOOH CTA/TUU U IIPU JIIOOBIX PEKUMAX
Ipemnaraercst npopaboTka KOHCTpyKuny YIC Ha fetite-
PHEBO-TPUTUEBOM LIMKIIE C BBIXOAOM S30% MEKTPOIHEP-
run 1 20% teruia. (B wiaccraeckux TOL, ADC BbIXOJ] AMEK-
TPO3HEPIUH 25%). JJaHHASA TEXHOJIOI Y IIO3BOJIUT UCIIOb-
30BaTh B ABTOMOOWISIX JIEKTPOBUTATENb BMECTO [IBC
OronneHue B JII060M aBTOHOMHOM JioMe. TTonHas He-
3aBUCUMOCTD OT CUCTEMBI IIEHTPAIBHOI'O OTOIUIEHMUS.
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Hecmotpst Ha TO, yTO VTC SIBJIIETCA TAKKM JIENIE-  MBIIUIEHHOCTH, 4TO 6yAeT OOyCJIOBIEHO POCTOM
BBIM MCTOYHHMKOM TEIUIOBOM M JIEKTPUYECKON  NOTPEOHOCTEN YEIOBEYECTBA.

3HEPIUH, OH HE OYJIET CO3/4aBATh KOHKYPEHITHIO

117151 ra3a, HeOTH | YIJIst, 3HAYCHUE KOTOPBIX jaxke —FPedaxmop: B nacmosuyee epems asmopol 6eoym paco-
Bozpacrer. OJJHAKO OHHU GYAYT UCIOMb30BATECH Y HAO0 YCMPaHeHuem HeKomopoblx HedoCmankos Kc-

KaK MCTOYHUKU CHIPbS Ul XMMUUYECKOM IPO- nepumenmmmouycanoexuUYTC, nocne uezo npeono-
JAACCANOOAUA NAMEHIMHOU 346K HA U300permeHue.

v

BogopogHbIll TONAUBHLIU 3A€MEeHT:
gpYy2 uAu Bpaz okpyxxatowei cpegbi?

SasuH Kapranaxk, CIIA

PERAKTOP paszjiesia HOBOCTEN xxypHana «Physics World»
Institute of Physics Publishing, Dirac House,
Temple Back, Bristol BS1 6BE, UK
Tel. +44 117 930 1002, Fax +44 117 925 1942
http://physicsweb.org, Email: pwld@iop.org

Peoaxmop: Dma cmamuss enepevie bbLia onyonuxosara 6 ycyprane Physics World (cm. marxoice caiim
btip://physicsweb.org/article/news/7,/6/10).

BopopoaHbIE TOIUIMBHBIE JIEMEHTHI IMPOKO PEKIAMHUPYIOTCA KAK SKOJIOIMYECKU IIPUEMIEMAS AJIb-
TEPHATUBA OOBIYHOMY UCKOIIAEMOMY TOIUIMBY. B PE3yIBraTe OKUCIEHUA MOJIEKYIAPHOIO BOAOPOA B
TOIUIMBHBIX JIEMEHTAX €JUHCTBEHHBIM HEITOCPEACTBEHHBIM ITIOOOYHBIM IIPOJYKTOM, BOZHUKAIOITHUM
IIPU BEIPAOOTKE SHEPTUH, ABIACTCA BOAA. DTO O3HAYAET, YTO UX UCIIOJIb30BAHUE MOXKET 3HAYUTENIBHO
CHU3UTD 3aAIPA3HEHUE OKPYXXAIOIIEH CPEJIBL, 4 TAKKE COKPATUTD AHTPOIIOI€HHBIE BBIOPOCHI I'A30B, CO-
3[AI0IUX ITAPHUKOBBIN addeKT. OIHAKO, Ipylna ucciaenosarened u3 CoeguHeHHbIX 1ITaToB 1ona-
r'deT, YTO CAMM IO C€O€ TOIUIMBHBIE JIEMEHTHI MOI'YT OKA3bIBATb BPEAHOE BO3JEUCTBUE HA OKPYXKAIO-
uryto cpeny. Tparicu Tpomm (Tracey Tromp) u ee kosuteru nd KamndopHHUNCKOro TeXHOIOTrH4eCcKoro
HMHCTATYTA HONBITAIUCH C IOMOIIIBIO OOPA3LI0B IA30BOH CPEABI IPOJEMOHCTPUPOBATD, YTO HEU30EXK-
HBIE BBIOPOCHL, IPOU3BOJUMBIE TOIUIMBHBIMU 3JIEMEHTAMH, MOTYT HAHECTH CYLIECTBEHHBIN yIIepO
030HOBOMY c1o1o 3emiu (T. Tromp et al. 2003 Science 300 1740).

BrionHe a(pdeKTUBHAA CUCTEMA NIPOU3BOICTBA, XPAHEHNA U TPAHCIIOPTHPOBKU BOAOPO/A, B IIPUH-
LIUIIE, HE JO/DKHA IIPHUBECTU K HEXKEIATENIbHBIM BRIOpOCaM ra3os. Ho yuensie Kanudopuurickoro Tex-
HUYECKOT'O MHCTUTYTAa OOpAIIAIOT BHUMAHHE HA TO, YTO TAKas CUCTEMA Oy[ET JOPOTOCTOAIIEH, 1 4TO
B JICHICTBUTEIBHOCTU OKOJIO 10-20 % BopoOpoAa OyAET yXOAUTh B aTMOChepy. OHU YTBEPKAAIOT, YTO
€CJIM BOJOPOAHBIE TOIUIMBHBIE JIEMEHTHI 3AMEHAT BCE COBPEMEHHBIE TEXHOJIOTUH, OCHOBAHHBIE HA
CrOpaHUHU HEMPTHU U I'd3d, TO TAKUE NOTEPHU YABOAT WU JAKE YTPOAT CJIOH BOAOPOAA, 3AJETAIOMNI B
aTMOC(EPE Y NOBEPXHOCTU 3€MIIH. «MOXHO HNPEATIONOXKUTD KAK O0JIEE, TAK U MEHEE IPAMATUIECKOE
Pa3BUTHE CUTYALIMH, OGHAKO, OCTAETCA OYEBUAHBIM, YTO MOTEHIINAIBHOE BINUAHUE HA BOAOPOLHBIA
LUKJI OTPOMHO», - CUUTAIOT UCCIIEIOBATENH.

TpoMII 1 e€ KOJUIETU 3ASABJIAIOT, YTO 110 JJOCTUKEHHIO CTPATOCGEPBI BOAOPO/L OYIET OKMCIATLCA, YTO
NPUBEJET K OXJIAKACHUIO CTPATOCHEPHI U CO3/IAHUIO OOBIIETO KOJIMYECTBA 06IAKOB. [Tponsonaer
3aM€JUICHUE PACCEUBAHMS ITOJIIPHOIO BUXPA HA CEBEPHOM M IOKHOM IIOJIIOCAX, B PE3Y/IBIATE YEro
IPOU3OHJET €lle OOJIbIIEE YBEIMYEHHE ABIP B O30HOBOM CI0€ 3eMIH. [10 NpUGIN3UTEIBHBIM IO -
CYETaM JOIOJHUTENbHAA KOHIIEHTPAIIUA BOJOPOAA YBEIUUUT UCTOLIEHUE O30HOBOIO CJI0A HA 5-8%
Ha CEBEPHOM IIOJIIOCE U HA 3-7 % Ha I0KHOM.

TouHast CTENEHB TAKOI'O AOIOIHUTENIBHOIO UCTOMIEHUS O30HOBOI'O CJI0SI, OJHAKO, 3aBUCUT OT psifia
HCU3BCCTHBIX XAPAKTCPUCTUK. B JOTIOJTHCHUEC K HCOTIPCAC/TICHHOCTHU B OTHOMICHKWH YBC/IMYCHUA 6Y,[Iy—
IIUX BBIOPOCOB BOJIOPO/I4, €IE MAJIO U3y4EHO, KAKUM OOpPa30M OUYBA A6COPOUPYET BOJOPO]L U3 AT-
MOC(EPBL YUEHBIE TOBOPAT, YTO ITOT IIPOLIECC, BO3MOXKHO, CMOXKET KOMIICHCUPOBATb BCE HOBBIC aH-
TPOIOT€HHBIE BEIOPOCHL
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becnpoBogHoe uoHocepHoe arekTpuyecTBo Tecaa

Tomac ®@. Bainon, CIIIA

Integrity Research Institute
120 L St. NW, Suite 100-232, Washington DC 20005
Email: iri@erols.com

Cmonemue bauiru Bopoenwxnug (1903-2003) -
MIPEKPACHAA BO3MOXHOCTD BO3/JATD JJOJDKHOE T'e-
HUIO TpoByuALla Hukoset Teca. C HeAaBHETO Bpe-
MEHU CPENU U3BECTHBIX (DU3UKOB BO3POJUICS
WHTEPEC K HECTAHAAPTHOMY CIIOCOOY T€HEPUPO-
BAHMA UMITYJIbCOB B IIUPOKOIIOJIOCHOM KATYIIIKE
Tecna, yCTAaHOBIEHHON B KOJIEOAHUS C YACTOTOH
nosTopenud 8 I g pe3oHaHca ¢ 3eMHOM Bna-
auHoM Illymana [1]. Hukona Tecna, mepBOOTKPHI-
BATEJb IIEPEMEHHOTO AJIEKTPUYECTBA, YCTAHOBUII,
4TO B JIIOOOM TOYKE IUTAHETHI CYIECTBYET YKE Ha-
KOIUIEHHAs aTMOC(EPHAA U 3€EMHASA JHEPTUA, KO-
TOPAs MOXKET OBITh UCIIOIb30BAHA HA 6J1aT0 YEJIO-
BEYECTBA. BO3MOXKHO, 3TO M €CTh TA CaMasi SHEP-
'Yl OKPYKAIOIIETO MMPOCTPAHCTBA («wheelwork of
nature» WIN ABWKYIINA MEXAHU3M IIPUPOJDBL), O
KOTOPO¥ yrmtoMUHaJ Tecsa: «..9T0 BCET'O JIMIIb BOII-
POC BPEMEHH, KAK CKOPO YEIOBEYECTBY YIACTCA
MOAKIIOYUTH CBOU MAIIIMHBI K CAMOMY UCTOYHU-
KY SHEPIUH OKPYXKAIOUIETO MIPOCTPAHCTBA> (U3
Joxnaza Tecima B AMEPUKAHCKOM UHCTHUTYTE 3JIEK-
TPOUHXKEHEPOB, 1891r.). CiycTa BEK JIMIIb HE-
OOBIIOE KOMUYECTBO JAIbHOBHUIHBIX YYEHBIX
IIPU3HAET CYHIECTBOBAHUE 3TOT'O HETPOHYTOTO
BO30OHOBJIAEMOI'O PECYPCa IEKTPUUYECKOU
SHEPI'MU B HECKOIBKO TepaBarT (3000 rurasarr),
KOTOPBIN ITOKOWUTCA HAJ, HAIIMUMHU I'OJIOBAMHU B
OKHUJIAHNH, KOIZIA €TO HUCTIOJIb3YIOT.

Hcmopua npoonemst

B 2001 r. no nopyuenuto /xopaxa byia Obu1 pas-
padoTaH [IpOeKT aHAIN34 HAITMOHAIBHON 3HEP-
rocucremsl (ITpoekt NTGS 2001) € 11e1bI0 BbISIB-
JIEHWs HEXBATKU JIMHUN JIEKTPONEPENAYN HA
Teppuropun CoeanHeHHbIX [ITaTOB ¥ HAXOXAe-
HUS TEXHUYECKUX U SKOHOMUYECKUX ITYyTEH pe-
IIEHUSA TIPOOJIEM, CBA3AHHBIX C OTPAHUYCHUAMA
B SHEProcHaokeHnu. COKpaneHnue oo6beMa BMe-
IIATEIBCTBA TOCYAAPCTBA B YIIPABJICHUE 3HEPIO-
CHUCTEMOU U orpaHudenue nosHomouuit depe-
pajibHOM KOMUCCHH IO PETYIMPOBAHUIO S3HEPTO-
cHabxenusn (FERC) npusenu K Tomy, uto Coenu-
HeHHble [ITaThl OOPIOTCA CENYAC C IHEPTETUYIEC-
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KUM KPU3UCOM. B JAHHBIF MOMEHT 3TO OOXOIUT-
Cs1 IOTPEOUTENSIM B COTHU MIJUIMOHOB JOJUTAPOB
€XKEI'OJJHO, ITIOCKOJIbKY MEKPETMOHAIBHBIE JIMHUNU
nepeaay neperpyxensl. B nacrosumee BpeMs
OO0JIBIIE HE CYIIECTBYET HU SKOHOMHUYECKUX CTHU-
MynoB, HU 11pasa FERC Ha oT4yXaeHue TeppUTo-
PHUU WITATOB JUIS NIPOKIAJIKU YEPE3 HUX JIUHUN
anexkrponepenayu. Kpome Toro, gpenepaabHON
KOMIIEHCAIIH, BBIIUIAYUBAEMON OO'BEKTAM IHEP-
IOCHAOKEHMS, HEJOCTATOYHO JJISI CTPOUTENBCTBA
HOBBIX JINMHU.

Puc.1

187-(pyrosas bamusa Bopaenxmud (1903 ron),
KOTOPAsl OCTABAJIACh HEJOCTPOECHHON B TEYCHUE
creaymomux 14 jer.

Hcropuyecku CTPOUTENBCTBO JIUHUM 3JIEKTPO-
repeavm BCEr1d COIIPOBOXKAAIOCH CKAHJATAMU.
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B xagecTBE IpuUMEPA MOXHO IIPUBECTH IIECTU-
JIeTHee cnymanue B KoHrpecce, Ha4aBIIeecs B
1928 rony, rae «IrpIcA4y CTPAHUL] CBUAECTEILCKUX
TIOKA34HWUH BBIABIIN CUCTEMATUYECKIUE, 3AByAJIN-
POBAHHBIE ITOIIBITKA U3MEHUTDH OOIECTBEHHOE
MHEHME B IIOJIb3Y YACTHBIX OOBEKTOB JNEKTPO-
CHAOXKEHUS. SIBIAACH HATIOJIOBUHY IIPABAUBBIMH,
4 BpEMEHAMM OTKPOBEHHO JIOXKHBIMU, OHU IIPEJ-
CTABJIAJIM MyHUITUTIATIBHBIE BIIACTU B 46COIIOTHO
HENPUIIAAHOM cBeTe [2]». CerogHsa AreHTCTBO
Mexpaynapoanoro Passurua CIHIA (US AID) BbI-
JesieT DHepreTudyeckon Acconuanyuu Coenu-
HEHHBIX [1ITaTOB CpencTBa HA OOYYEHHE IIPEICTA-
BUTEJIEN KOMMYHAJIBHBIX CJIY’KO CTPaH OBIBIIETO
CoseTrckoro Coroza Tomy, Kak 3(pPEKTUBHO KOH-
TPOJHMPOBATH UCITOIB30BAHUE AJIEKTPOIHEPTUN U
COOUPATD JIEHBI'U C €€ IIOTPEOUTENIEN, B TO BPEMA
KaK JIIOJIU B 3TUX CTPAHAX IPEOJ0JIEBAIOT IKOHO-
MMYECKHE TPYAHOCTU U OOPIOTCA 34 IIOJIy4EHUE
JOCTOMHOM! OIUIATBI CBOET'O TPYIA.

ABTOpP JJAHHOWY CTATbU NIPUHUMAJI Y4ACTHE B KOH-
dpepeHnun «CTpaTerus pa3BuTHs HAMOHAIbHOMU
JHEPIETUKU: PA3PYIIEHUE 6APbEPOB», TPOXOIUB-
o€ B I. BAMMHITOH U (PMHAHCUPOBABIICHCA
DHeprernydecko Acconpanueil CoeMHEHHbIX
[ItaToB (Hekabpp 2001). OO6CYXAANNUCh UCKITIO-
YUTEIbHO HEYTEMIUTEIBHBIE HOBOCTH, KACABIIIM-
€Cs1 HEPA3PEIIEHHBIX TPOOsIeM aHEPreTUKU CIIIA.
Pegaxrop exemHeBHHUKA <«DHeEpmKU H3avnu
(Energy Daily)» XibpioannH KUHT B 3aK/II0YEHNUE
CBOET'O BBICTYIUIEHUA OTMETUIL: «MBbl 10 CHUX IIOP
UCIIOJIb3YEM TEXHOJIOTUU 19 BeKa JId nepejadu
ANEKTPOIHEPTUN>. OH 3a9BWI O HEOOXOJIUMOCTH
KapJAMHAJIbHOI'O IIEPEXOA HA HOBbIE TEXHOJIO-
THH, 4 TAKKE YIIOMAHYJ O TEX «9yJOBUIIHBIX IIPO-
671eMax UH(PPACTPYKTYPBI», KOTOPBIE CYIIECTBY-
10T B CIIJA 1O CpaBHEHUIO C PA3BUBAIOIMIUMUCH
crpanamu. Jogom nozxe (utoHs 2003) Munucrep-
CcTBO DHepreTrku CoenHeHHbIX HITaTOB IIpOoBe-
JIO 3KCTPEHHOE COBEIAHUE C IVIABAMU OTPACIEH
SHEPI'ETUKU 10 II0BOJY HAMEYAIOIIETOCH KPU3U-
€a ra3oBO IIPOMBIIUIEHHOCTH, KOTOPBIA MOXKET
BO3HUKHYTb BCJIEACTBHUE HEOCTATOYHOT'O PA3BH-
THs HOBBIX MOIIIHOCTEH /I IIPOU3BO/ICTBA JJIEK-
TPUYECKOM IHEPIUU. «IJIg yIydIIeHUS IKOJIOTU-
YECKOI O6CTAHOBKHU U YJOBJICTBOPEHUSA PACTYIIE-
I'O CIIPOCA HEOOXOAUMBI IONTOCPOYHBIE THHOBA-
UM B IIOMCKAX HOBBIX TEXHOJIOTUI U BO3OOHOB-
JIIEMBIX UCTOYHUKOB SHEPIUU», - IIOJBET UTOT
PENAKTOP exKkeTHEBHUKA «IHBECTOP3 busHec 131-
mu (Investors Business Daily)» [3].

B HOsA6pE 2002 rona AMepuKaHCKUil COBET IIPES -
Jnoxun YHusepcurery O6beMHEHHBIX Harme
HCIIONb30BATh 6eCnpoB0OOH)I0 nepeoany sHepuL
C LIEJIBIO PA3PEIIEHN NIPOOIEMBI PA3BUTHA CETH
3JIEKTPOIIEPENAYH, YTO ABUIOCH YACTBIO «[IpOeK-
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Ta MmuiennyM». CoBMeCcTHO ¢ HanpmonanbHon
Hayunort Opranusanueri (NSF), NASA n Hayuno-
UCCIEAOBATENBCKUM MHCTUTYTOM DHEPIETUKU
(EPRI) nanpasiieHHadA niepeada SHEPIUU MUKPO-
BOJIH U HEOOXOJIMMOCTb CO3/IAHUA BCEMUPHON
3HEPreTUYECKOM OPraHU3AIUM ObLIN HA3BAHBI B
4MCIIE TPOOIEM MUPOBOM SHEPTETUKH, KOTOPBIE
pe3ko obocTparca K 2020 roxy, OCO6EHHO B 30-
HAX KOHILICHTPAIIMH KPYIIHBIX TOPOJOB [4].

B 1940 ronpy «Coepunennslie LITaTel ropanuanch
TEM, YTO ITOTPEOAIOT IIOJOBUHY BBIPA6ATHIBAC-
MOU B MHPE 3/IEKTPOIHEPIruu [S)». HaumHas xe ¢
1980 ropa, 3asucumocts CIIA oT nMnoprupye-
MOM HE(PTH BO3POCIIA B IBA Pa34, U OJHOBPEMEH-
HO B /IBA Pa34 CHU3WIACH 3(PPEKTUBHOCTL CETU
JIMHUU 3J1eKTponepeadn. M3 31 kagpuuimoHOB
BbIpa6aThIBAEMBIX BTU (6pUTAHCKHX TEIJIOBBIX
€IMHUIL) «IIOTEPU NPEOOPAZOBAHUA IHEPTUN»
COCTABJIAUIN LIEJIBbIX IBE TPETH, ¥ TOJIBKO 11 KBaa-
PWIIHMOHOB (3,7 TPUIMOHOB KBT/4) OoT 06men
BBIPAOOTKH JOCTABIIAIOCh KOHEYHOMY I10JIb30BA-
Temo [6].» BMECTO TOTO 4TOGBI CTPOUTS IO 2 AIEK-
TPOCTAHLIMU B Heeso (110 300 MeraBarT KaxKaas)
B TedyeHnue cieayommux 20 et (TONIbKO 1A TOTO,
9TO6B! K 2020 rojly HOJYIUTh JIOTIOTHUTEIBHO O
TPUWUIMOHOB KHWJIOBATT), YTO HAMEPEHA JEJIATh
ApMuHuctTpanusa byma-Yeiinu, Hy>KHO BCEro
JIMIIb YCTPAHUTD 7 MPULIUOHOE KULOBANIN 1O~
mepsb Ha npeoopal3osarie, KOTOPHIE CYIIECTBYIOT
IIPHU COBPEMEHHOM CIIOCOOE IIPOU3BO/ICTBA JIEK-
TPOIHEPTUN.

Hcmopua 6ecnpoeoonoii
anepzuu Tecna

Cynp00HOCHOE PEIIEHHE 3AKPBITh IIPOEKT Tecna
«bamHg Bopaenxind» Ha JIOHr-AieHie 66110
npunaTo k. I1. Mopranom B 1905 1. (mociie Toro,
KaK B 9TOT IIPOEKT OBUIO BJIOKEHO 150 ThICAY JOII-
JIAPOB), KOTZAd OH Y3HA4JI, YTO OaIlIHA OYAET CKOH-
CTPYHPOBAHA B OCHOBHOM JIJI51 0ecnpoB800HOLL ne-
peoauu anexmpuneckoti Inepauu, A He 1A Tejie-
rpaga. Ha HauaTeif MOPraHom mpoeKT OOJIbIIE
HE BBIZIEIATIOCh HUKAKUX CPEICTB, HECMOTPS JAXKE
HA TO, YTO OJTHO TOJILKO OOOPYAOBAHUE OOOIIOCH
npuMepHO B 200 ThICAY JOJUIAPOB. MOpran c4u-
TAJL, YTO EMY «HE YAACTCA IIPOAATh HUYETO, KPOME
AHTEHH, U IIO3TOMY OH OTKA3BbIBAETCA Y4ACTBOBATh
B 3TOM OJIATOTBOPHUTEIBHOM IIPOEKTE [7].” M3 roga
B roj; Tecsa pogo/IKan CBOX MONBITKY, IIOKA B
1917 rogy aMepUKAHCKOE MPABUTEIbCTBO HE
B30OPBAIO 320poIeHHyI0 bantHio Bopaenkmmda,
IIOCKOJIBKY SIKOOBI OBUIO 3aMEYEHO, YTO BOKPYT
HEE «PBICKAIOT» HEMELIKHE MIITMOHBL bosee Toro,
MopraH Ipy aKTUBHOM IOAJIEPXKKE DINCOHA ITy0-
JIMYHO JUCKPEIUTUPOBA UM TeCIbl, B pE3yIBra-
TE YET0 BCE IIATh U3/ATEIbCTB IIKOJIBHBIX yYEOHH-
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KOB TOI'O BPEMEHHU UZbIJIN JTIOOOE YIIOMUHAHUE O
HeM. CTOUT JIN YAUBIIATBCA TOMY, YTO CENYAC JAXKE
CITyCTS CTO JIET HEMHOTI'HE 3HAOT UMs H. Tecspr?

Janee B cTaThe OyAyT IPEACTABIECHBI (DU3UYECKHE
U ANEKTPOTEXHUYECKUE APTYMEHTHI B IIOJIb3Yy HE-
34CIIY’KEHHO 340bITON AJIBTEPHATUBHOM TEXHOJO-
I'MU BBIPAOOTKHU U NIEPEIAYN SHEPTUH.
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B 1899 roay Bo BpeM: IIPOBEACHMA SKCIIEPHUMEH-
TOB HAJl CUCTEMOH B 1,5 MerasarT Tecna ¢ yaus-
JIEHUEM OOHAPYKHIJL, YTO JIEKTPUUIECCKUE UMITYJIb-
CBI, KOTOPBIE OBLIN MOCIAHBI BOKPYT BCETO 3€M-
HOTO IIapa, BEPHYBIINCH, OOJIAAANIN «IIPEKHEN
CHIIOM». I10 €ro Cy1oBaM, «pe3ynsraT ObUl HACTOJb-
KO HEBEPOATHBIM, YTO OTKPBITHE ITOHAYAIY IIPO-
CTO OLIEJIOMWIO» [8]. DTUM ObLIA JOKA3aHA BBICO-
Kasg 3(pPEKTUBHOCTb €0 HEOOBIYHOI'O METO/A
34KAYMBAHUA SJIEKTPUYECKOI'O TOKA B C(peprdec-
KHH I1ap C LENbIO 3APAAUTD €TO MEPEN TEM, KK
OH PA3PAAUTCA ANEKTPUIECKUM HUMITYJIBCOM, KO-
TOPBIH II0 PUPOJIE ABIAECTCA CKOPEE «/1P0O00Ib-
HOLL» BO/IHOLL CHCAMIUSL AK)CMIUYECKO20 MUNA, HE-
JKEJIN MONEPEYHON NEKTPOMATHUTHOM BOTHOM.
CnenoBaTenbHO, JAHHOE ABICHUE UMETIO OOJIbIIIEE
CXOJICTBO C JIEKTPOCTATUYECKUM PA3PAAOM, YEM
C BOJIHOBOM MEXAHUKOM.

Tecna Taxke ITUTAHHUPOBAJI BKITIOYUTD B ITPOCKT 11O

IJIOOAIBHOM 6ECIIPOBOHOI NEpeEaAde IHEPTUN
CO3/1aHUE CTALMOHAPHOU PE30OHAHCHOM BOIHBI B
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npeaenax pesonaropa 3emisa-Monocgepa. Pac-
cMOTpHUM mapy nareHros 1900 roga 3a nomepa-
MU Ne645.576 u Ne649.621, Ha NIEPBBIX CTPAHH-
[1AX KOTOPBIX U300PAKEHA OJUHAKOBAA cXeMa. M3
IIEPBOIO ITATEHTA MBI Y3HAEM, YTO Teca pa3pabo-
TaJI YETBEPTHBOIHOBYIO aHTEHHY (50 MWIb IPO-
BOJIOKW BTOPUYHOI OOMOTKH JIJIsI BOJIHBI JUTMHOMU
200 mup). Eme 605ee BaKHBIM NIPEICTABIIACTCA
TO, YTO H4 BEPUIMHE AHTEHHBI UMEETCA cdepa,
KOTOPAs 33IyMbIBAJIACh KAK TOKOIIPOBOAAI A
IIOBEPXHOCTh 43POCTATA, ITOJHATOTO HA JOCTA-
TOYHYIO BBICOTY, JJI1 TOTO YTOOBI IPOU3BOAUTH
U3IYYECHHE B «Pa3PsDKEHHOM BO3ayxe». (Mexny-
HAPOAHBIE ITATEHTHI, 4 TAKKE AMEPHUKAHCKUE I1a-
TEHTBI TENIEPb UMEIOTCA B OTKPBITOM JIOCTYIIE HA
http://gb.espacenet.com/espacenet/).

ITo yrBepxaecHUIO Tecna «Trakas 6€CIpOBOJHAS
CBA3b C IIOOOU TOUKOH 3€MHOTO IIAPa C UCIIONb-
30BAHUEM ITOJOOHOTO AIIapaTa BO3MOXKHA, U
JUUI 3TOTO HE TPEOyeTCa JEMOHCTPAINA, JOCTA-
TOYHO C/ICJIAHHOTO MHOM OTKPBITHA, KOTOPOE
IIO3BOJIJIO MHE JJOCTUYb d0COJIOTHON YBEPEH-
HOCTU. [TonynapHO OOBACHUTD ITO ABJICHUE
MOXXKHO CJIEAYVIOMUM OO6PA30M: KOTJId MBI ITOBBI-
LIAEM T'OJIOC U CJBIIIMM B OTBET 3XO, MBI 3HAEM,
9TO 3TO 3BYK HAIIET'O I'0OJIOCA JOCTUL KAKOM-TO
YAAJIEHHOW CTEHBI WU IIPErPaAbl, B PE3yasraTe
4ero IMOJYYUJICA UJEHTUYHBIN OTPAKEHHBIN
3BYK. DJIEKTPUYECKAA BOJTHA OTPAXKAECTCA TTOT00-
HO 3BYKY, TAK )K€ KAK B CJTy4dae C 9X0. DTO 0becTIe-
YUBACTCA TAKUM BJIEKTPUYECKUM SABJICHUEM, KaK
«I[IOCTOSIHHA5» BOJIHA, WX BOJIHA C (PUKCUPOBAH-
HBIM Y3JIOBBIM U BEHTPAJIBHBIM JUANA30HOM.
Bmecto nepenady 3ByKOBBIX BOJIH K YIQJIEHHOM
IPETPajie, A MOCIAT JNEKTPUIECKUE KONEOAHNA
K JAJIBHUM HpezesiaM 3eMJIN, U BMECTO CTEHBI UX
OoTpasuja cama IiaHeTa. BMecTo 3X0 4 nory4ui
IIOCTOSAHHYIO 3JIEKTPUYECKYIO BOJIHY - BOJIHY, OT-
PaXXEHHYIO HU3aeKa [9]»

OrkprrTas Hukonoit Tecna nMnynbCHas nepesa-
4a 3HEPIUH HE ITOXOXKA HA CTAHAAPTHBIN CITIOCOO
PaCIIpOCTPAHEHHUS JIEKTPOMATHUTHBIX BOJIH,
KOTOPBIA TAK 3HAKOM BCEM 3JIEKTPOTEXHUKAM.
MHOTrHE UHXKEHEPDI U (PU3UKHA OTBEPIaAIOT TECIOB-
CKYIO OE€CTIPOBOAHYIO IIEPEAAYY SHEPIUU KAK aH-
THHAYYHYIO, JAXKE HE PACCMATPUBAsA HEOOBIYHBIE
XAPAKTEPUCTHUKU U IIPEUMYILECTBA IIPOJOJIbHBIX
BOJIH, KOTOPBIE ABJIAIOTCS Z-KOMIIOHEHTOM pellle-
HUA yPaBHEHUNU MaKcBeia.

Tecna mucanm: «ONEKTPUYECKAA SIHEPTUA MOXKET
3KOHOMUYHO NEPENABATHCA 6€3 NIPOBOJOB HA
JI060€E 3EMHOE PACCTOAHUE, 51 O€30IMOOYHO YC-
TAHOBWJI 3TO C IIOMOIIBIO MHOT'OYMCJICHHBIX Ha-
OJIIOAEHUHN, SKCIIEPUMEHTOB U U3MEPEHNUM, KAK
KAa4E€CTBEHHO, TAK ¥ KOJIMYECTBEHHO. TeM CaMbIM
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ObLIA IPOAEMOHCTPUPOBAHA BO3MOKHOCTB ITEPE-
JA4YU 9HEPIUU B HEOIPAHUYCHHBIX KOJIUYECTBAX
OT HEHTPAIIbHOU CTAHIIUH, IIPU HEZHAYUTEIbHBIX
IOTEPAX, KOTOPBIE HE IIPEBBIIIAIOT OJHOI'O IIPO-
LEHTA OT IepegaBaecMou sHepruu. Ilepegayga
IHEPIUU MOXKET OCYIIECTBIATBCA JAXKE HA TAKUE
OI'POMHBIE PACCTOAHUA KAK JBCHAAIATD THICAY
MUWUJIb — B IIPOTUBOIIOJIOXHBIN KOHEL, 3¢MHOI'O
mapa [10]»

C IOMOIIBIO OTKPBITOTO UM IIEPEMEHHOTO TOKA
I'€HUAJIbHBIN YYEHBINM COBEPIIW TAKYIO TEXHU-
YECKYIO PEBOJIIOIINIO, KOTOPOM OBl MUP HUKOTA
HE JJOCTUT IIPU YCJIOBUM UCIIOIBb30BAHUA ITOCTO-
SIHHOTO TOK4, ITIOCKOJIBKY COIIPOTHUBJIEHUE JIMHUH
ANEKTPONEPENAUH (34 UCKITIOYEHUEM, BO3MOXHO,
CBEPXIPOBOAAIIMNX JIMHUM) HEJTOIIYCTUMO BBICO-
KO JIJIA IIOCTOSTHHOI'O TOKA. Tecia 3aCiry>KuBaj1 ro-
PAa3[10 JIYYIIErO OOPAIEHUA CO CTOPOHBI IIPO-
MBIIIJIEHHBIX MATHATOB TOI'O BPEMEHH, YEM IIPO-
BECTH IOCJIEAHUE COPOK JIET CBOEH )KU3HU B YHU-
3UTENBHON HUmeTe. OAHAKO OH ObLI CJIMIIKOM
WHTEJUIUTEHTHBIM 4EIOBEKOM, YTOOBI TAUTh HA
KOro-1u60 37100y. HanpoTus, B CBOEU aBTOOUOT-
padum Tecna HAIUCAT O CBOEM YCHUJIMBAIOIIEM
IEpEfATIHKE: <l HE XOUy YHUYTOMXATh CBOU TPY-
JblL, U HA TIOBOAY YV HEJAJIEKUX W 3dBUCT/INBBIX
JIMYHOCTEN. DTH JIIOAW 3HAYAT JIJII MEHA HE OOJIb-
II€, Y€M OITACHBIE OOJIE3HETBOPHBIE MUKPOOHL.
OCyIIECTBIEHUE MOETO IIPOEKTA OTIIOKEHO 3AKO-
HaMHU CAMOH NIPUPOIBL Mup He Obl/t 20108 K HEM).
A cnuxom onepeoun ceoe spema. Ho, 6 xoneu-
HOM cueme, M Jce Camble 3aK0HbL NPUPOObL B0-
cmoporcecmayrom, uamo 0yoem mpuymgom [11]»

Oowemuposana Cucmema Tecra

Konnenus o01meMupoBOi CUCTEMBI Tecta OCHO-
BBIBAJIACh HA €TO TPEX NU300PETCHUAX:

1.  Tpancpopmarop Tecna (karymka Tecna)
2. VCrIMBamOMUN NepesaTyruk (Tpancdop-
MATOP, CHEIUAIBHO NPEAHA3HAYECHHBIN /I
BO30OYKIEHHS 3EMJIIN)

3. becnpoBojgHas sHeprocucrema (3pdex-
THUBHAA 6ECIIPOBOAHAA [IEPEANAYUA IJIEKTPHUYIEC-
KOU 3HEPI'UN).

[To yrBep:kaeHUIo Tecsa, «11epBast 3JIEKTPOCTAH-
nus OOmeMHUpoOBO CUCTEMBI MOXKET OBITh BBE-
JICHA B ICHCTBUE 34 JICBATh MeCs1eB. C IOMOIIBIO
3TOU ANEKTPOCTAHIIMU MOKHO OyJIET BBIPAOATHI-
BaTh 40 10 MWJJIMOHOB JIOMIAJUHBIX CWI (7,5 MIJI-
JIMAPAOB BATT) JEKTPUYECKOIM SHEPTUU, YTO BO3-
MOXXHO 0€3 CEPBE3HBIX 3ATPAT UCIIOIB30BATD IS
KaK MOKHO OOJIBIIETO YHC/IA TEXHUYCCKUX JI0C-
TXKEHUN [12]»>. PaccunTanubii Tecaa ypoOBEHb
MOIITHOCTH IIPU3HAH 3aHMKEHHBIM, U HETABHO
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JOKTOPOM Dn3a0eT Paymep Obln IPOBELCHEI
HOBBIE COBPEMEHHBIE (PUZUYECKUE ITOJICUETHI.
Hamnpumep, npogeccop Paymep o6HaApyxRNUIAa,
4TO B MOHOC(EPE U MATHUTOCHEPE 3EMIIN COLEP-
JKUTCA JOCTATOYHOE KOJIMYECTBO MTOTEHIIUAIb-
HOM 3HEPIUH, IO KPaUHEN Mepe, 3 MUWLINAPIA
KWJIOBATT (3 TEPABATT4) COOTBETCTBEHHO. TaKUM
06pa30M, JOCTATOYHO MPABAOIIOAOOHO 3ByYUT
uziest O PE3OHAHCHOM BO30YKIEHHUH NOHOChEP-
HOT'O CJIOSI 3EMJIU C LIEJIBIO YBEIMYEHUSA AMIUIATY-
Ibl KOJIEOAHNA €CTECTBEHHBIX <«ITyMaHOBCKUX»
YACTOT, YTO JIOJDKHO CITOCOOCTBOBATD 3(P(PEKTUB-
HOMY MCIIOJIB30BAHUIO AJIEKTPUYECKON 3HEPIHH.
Tecma 3HA71, YTO 3EMIIIO MOXKHO HCIIOJIB30BATh B
Ka4ECTBE OJJHOTO OOIBIIOTO C(PEPUUECKOTO IIPO-
BOJIHHUK4, 4 MIOHOC(EPY — B KAYECTBE IPYTOTO, EI11E
O0onbImEro CHPePUIECKOro MPOBOJHUKA, TAKUM
06pa30M, OHHA UMEIOT TAPAJUIETBHBIE IUIACTBL, 9YTO
IIPUBOJUT K OOPA30OBAHUIO «C(PEPUIECKOTO KOH-
JeHncaropa [13]». ITo moacueram Paymep, Mom-
HOCTBb BCETO PE30HATOPHOTO KOHAEHCATOPA
3ema-Honocgepa coctaBut OKomo 15000 MUK-
podapaz. B 1952 rogy B.O. lllymaH ClipOrHO3UPO-
BAJI «aBTOKOJIEHAHMST» ITPOBOAAIIECH Chepbl 3emiiu,
KOTOPas1 OKPYXKEHA CJIOEM BO3IyXd 1 HOHOC(PEPOH,
He 3Has1, 4TO Tecsia OTKPbUI COOCTBEHHYIO YACTOTY
3eMu enie IsIThACCST JIeT Ha3az [14].

«Bce, 4TO HEOO6XOAUMO, - TOBOPHUT JOKTOP
Ixerimc KopyM, - 3TO 94TOOBI 3HEPIUA IIEPEAAT-
4rKa Tecima U Hecyas 4acToTa MOIJIM Iepesa-
BATbCA BOKPYT 3emn». Cam Tecna yrBepxaal, 9To:
«C MOMOIIBIO MOETO IIEPEAATINKA MHE JICHCTBHU-
TEJIBHO YAI0CH IOCIATD AJIEKTPUYECKHE KOIEOa-
HUs BOKPYT' BCEX IUIAHETHI U IIPUHATH UX CHOBA.
3areMm s IPOAOJLKUI COBEPIICHCTBOBAHUE CBOCI
YCTAaHOBKHW» (OIyOIMKOBAHO B LA. Times, 1ekabpb
1904r.). B crarbe, HOCBAIIEHHOM TECIOBCKOMY
rerHeparopy CBY (reHeparop CBEPXHU3KUX YacC-
TOT), ZOKTOP KOpyM OTMEUa€ET, YTO PE3OHAHCHBINA
KOHTYP YCWIMBAIOIIETO ITEPEIATYNKA Tecaa CooT-
BE€TCTBOBAJ IIApaMeTpaM PE30HAHCA 3eMJId-
Honocdepa [15].

Kopym cuuraer, 94T0 MEXAHUYECKNI AaHAJIOT Ka-
Tymkuy Tecna, 061aar01me KOHTYPOM C COCPENO-
TOYEHHBIMHU ITAPAMETPAMH, NIPEJCTABIACT COOON
JOCTATOYHO IIPOCTYIO JJIA TIOHUMAHUA MOJEND
[16]. C TOUKH 3PEHUS] MANTHHOCTPOCHUS, <yCHJIN-
BAIOIINH (PAKTOP» MOXKET OBIThb C YCIIEXOM IIPU-
MEHEH B NOJOOHOI cxeMe. «KOHTyp OrpaHud4eH
TOJIBKO COIIPOTUBJICHUEM Lienin. [1pu pe3oHance
TOK B KOHTYPE BO3PACTAET A0 TEX IIOP, IIOKA Ha-
NPSPKEHUE HA HATPY3KE HE CTAHOBUTCS PABHBIM
HAIPSKEHUIO UCTOYHUKA. OTA CXEMA MOCITYKUIA
HIPUYHMHOM CUIBHOI'O Pa304apOBaHUA DIUCOHA,
IMOCKOJIBKY ITOKA34aHUs BOJIBTMETPA, CACTAHHBIE
BOKPYI' KOHTYpP4, IPOTUBOPEYHIUN 34KOHAM
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Kupxrogal> B pesynsrare OaucoH OObsIBUIL, YTO
TAKAsI CXEMA TOJUTCA TOJIBKO I SJIEKTPUIECKO-
I'o CTyJIa.

Bo3ooHoeansemvie ucCmouHuKku
Inepzuu 3emau

O6meMupoBas cucreMa Tecia aKTUBUPYET BO-
300HOBIAEMYIO AKKYMYJIATOPHYIO 6aTApEI0 3€M-
JI, KOTOPAasd OOBIYHO HAXOAUTCA B COCTOSTHUU
IIOKO#, 34 UCKJIIOUYEHUEM CIIYYAEB PA3PATOB MOJI-
HUH. YTO KACAETCA CITOCOOHOCTH NOHOCREPHI
HAKAIUIMBATh 3JIEKTPOCTATUYECKYIO SHEPTHIO,
JOKTOp Oner EPUMEHKO, aBTOP 3JIEKTPOCTATH-
YECKHUX JIBUTATEIICH, CAUTAET, YTO BO BPEMA KAXK-
JIOM TPO3BI AJIEKTPUUECKOE TI0JIE ATMOC(EPHI pa-
crpauuBaet He MmeHee 0,2 TepaBaTT (MUWIINAPAOB
KIWIOBATT), YTO TOBOPUT O TOM, YTO 3€MJIA JOJIK-
Ha UMETh elle OOIBIINHA OO 3A114C JOCTYITHOM
3Hepruu [17].

KpoMe TOro, 4To Kacaercs IMOTEPU MOIIHOCTH
IIPH 3KCIEPUMEHTAX Tecia IO reHeEpUPOBAHUIO
HMITYJIbCOB, B PEKUME NIEKTPOCTATUYECKOI'O Pa3-
psfa OHU COCTABWIM MEHEE YEM 5% IIPU IIepeaa-
4Je Ha paccrosHue csoie 25 000 Muib. JOKTOP
Ban Bypxanc yrBepKaaeT, 4To «IIOTEPHU MPHU I1e-
penage cocrasmaoT 0,25 gb/mMeraMerp npu 4ac-
Tore 10 I'1» B 310 3a4aTyIo TPyJIHO IOBEPUTH UH-
JKEHEPAM, KOTOPBIE NPUBBLIKINA K TOMY, YTO IIPUA
repeaade IONEPEUYHBIX BOIH B PE3UCTUBHOM Cpe-
Jl€ B IpeJenax NpaMOU BUAUMOCTU TEPAETCA
10 nb/xm nipu 5 Iy [18]. EMKOCTHBIM Kynion bar-
HU BopaeHKIM@, HAITOMUHAIOIUNA TOKOIIPOBO-
SN a3pocTat Tecna (TaTeHT '576), aBnaeTcs
KJIIOUYOM K ITOHHUMAHUIO NPUPOJLI IPOJOIbHBIX
BOJIH. JJOKTOP Payiep npuBOJUT CIEAYIOIIEE BbIC-
Ka3blBaHUE Teciia, OTHOCUTENBHO HA3HAYEHUA
OamHu BopaeHxnda (IO31HEE OH CPABHUI €€ C
reHepartopom Ban fe I'pada): «He HYKHO OBITb
3KCIIEPTOM, YTOOBI IIOHATD, YTO YCTPOUCTBO JaH-
HOTI'O THUIIA HE €CTb I€HEPATOP, KOTOPBIH POU3-
BOJUT 3JIEKTPOSHEPIUIO ITOJOOHO AUHAMO-Ma-
UHE. DTO YCTPOMCTBO ABIAETCA IPUEMHUKOM
WIN KOJUIEKTOPOM, O0/1aJaI0IUM CBOUCTBAMU
ycunurens [19]».

JINIIb HECKOIBKO BUAHBIX YY€HBIX-(PU3HUKOB, Ta-
KUX, KaK JOKTOpa diuzabeT Paymep, [Ixeiimc
Kopym 1 KOHCTAaHTUH M3HIb NIPU3HAIH, YTO
Tecna ucxoauna n3 60JBIIOIO NPAKTUYECKOT'O
OITBITA, KOT/IA IPE/IOKII PE30OHAHCHOE T€HEPH-
pOBaHUE M HECIIPOBOIHYIO MEPEAATY MOIE3HOM
31eKTpoaHepruun. (Illpogeccop Koncmanmun
Matin 3anumaemca npooacett 0eMOHCMPayUOH -
1020 npubopa ‘Demo Set”, KOMOPbiLl HANOMUMA-
em MUHUAMIOPHYIO KORUIO 080UHO20 K)Y1NOJd
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Tecna (namenm 576) u HAGOP st demMOHCMPa-
yuu 6ecnpoeooHoLL nepeoar NPOOOILHOLL 60J1-
HbL, KOMOPbLe MOWCHO npuodpecmu na caime
buip.//www k-meyl.de/Demo-Set/body _demo-set. b,
Ana nepesooa cmpanuuxu na anzaUiLCcKull
gocnoav3yemecst caeoyroujeli  CCoblAKOILL:
wwuw.freetranslation.com). 3Hanuna Tecia B 06a-
CTH IIPEOOPA3OBAHMA ATMOC(PEPHOTO ANEKTPUYE-
CTB4 OBLIM HACTOJIBKO OOIITMPHBIMHU U JOCTOBEP-
HBIMH, 4TO /KM KOpyM, KOTOPOMY OBLIIN BBIZIE-
JIEHBI CPEACTBA HA IIPOAOJDKEHUE TPYyAOB Tecia,
HETABHO MIPU3HAJICSA MHE, YTO «HYKHO JIMIIb B
TOYHOCTH IOBTOPATH TO, UTO Aean Tecna ans
TOT'O, YTOOBI ITOJTYYUTh AHAJIOTUYHBIE PE3YIIBTATHI
[20]>. B 1900 roay, BEpHYBIINUCH C IIPOBEACHUA
aKcrepuMeHTOB B Kostopago-Crapunrce, Hukosa
Tec1a KOHCTATUPOBAJL, YTO <IIPU YCIIOBUH UCTIOb-
30BAHMA TOIUIUBA I IIOJIYYECHUA S9HEPTUN MBI
OyZlEM KUTb 34 CYET COOCTBEHHBIX PECYPCOB U
OBICTPO HUCYEPITAEM UX. TAKOI CIIOCOO ABIACTCA
BAPBAPCKUM M O0€3PACCYIHO PACTOYUTENILHBIM,
IIO3TOMY OT HETO HEOOXOAMMO OTKA34ThCs B MH-
Tepecax OyAymux MoKoneHur [21)>. Beugy 11o-
OAJIBHOTO IOTEIUIEHUA, IIPOU3ONIEAIIETO B pPe-
3YJIBTATE UCIIOIb30BAHUA UCKOIIAEMOT'O TOIUINBA,
cs10Ba Tecna KaXyTcs B 60JbIIION MEPE ITIPOPOYEC-
KUMHM, OCOOEHHO €CJIU Y4ECTh TO, YTO OHH ObUIN
IIPOU3HECEHDI CTOJIETHE HA3A],

CHudicenue nomeps
npu nepedaue snepzuu

Tecna 3a4BIA€ET: «4TO KACAETCA EPENAYN SHEPTUU
B IIPOCTPAHCTBE, 51 OBLI A0COMIOTHO YBEPEH, YTO B
JAJIEKOM OYAYIIEM ITOT MPOEKT OOPEYEH HA YC-
rex. YK€ MHOTO JIET Ha3a/, MHE ObLJIO U3BECTHO,
KaKHM OOPA30M MOXHO IIEPENABATh SHEPTHUIO HA
JIIOOBIE PACCTOSAHUA 6€3 UCTIOIBb30BAHUS IIPOBO-
JIOB, B OTJINYHE OT CIIOCOOA IEPEadr SHEPIUH,
OTPAHHUYEHHOTO TOJBKO (PU3NYECKUMH U3MEPE-
HUSAMH, CYHIECTBYIOIIUMH HA 3€MHOM Inape. B
MOEN CUCTEME PACCTOSHUE HE UMEET 3HAYECHUS.
DPPEKTUBHOCTD TIEPEIAYN MOKET IOCTUTATH 96
IIPOLIEHTOB, U IIPHU 3TOM IIPAKTUYECKU HE IIPO-
HUCXOJUT NOTEPD, 34 UCKIIOUYEHUEM SHEPIHH, HE-
HN306EXHO 34TPAYNBAEMON HA Pab0Ty O60PYIOBA-
Husd. lam, 20e Hem npuemmoz20 Yycmpoucmeda,
dnepzusa nuKyoa He pacxooyemcsa. Tyoa e, 20e
YCMaHo8NeH NPUCMHUK, 3AMAUBACINCA IHEPUA.
Dmo npAamo nPoOMUEONONONCHO CUceme paouo-
sosr. B cirygae eciin y Bac umeerca HEKUM arpe-
rat B 1000 nomaauubix cui (750 KBT), TO OH 11O-
CTOSIHHO OYZIET U3/Iy44Th SHEPIUIO, HE3ABUCHUMO
OT TOTO, IIOCTYIIAET OHA K HEMY WJIU HET; 4 B MOEH
CUCTEME ISHEPIUA HE TEPAETCA. Tam, Iie HET IIPU-
€MHOI'O YCTPOMCTBA, MAIINHA IOTPEOIIAET JINIIb
HEOOIBIIOE KOJTMYECTBO IHEPTUU (B HECKOIBKO
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JIOIIAIMHBIX CHUJT), HEOOXOAUMYIO [ IOAACPKA-
HUA BUOPAIM; OHA PA60TAET 6€3 HATPY3KH, I10-
JOOHO NIPUOOPAM DAUCOHA, KOI/IA BCE JIAMIIOYKHU
U MOTOPBI BBIKJIFOYEHBI [22]>.

Kopym n CiaiftHONI OOBACHSIIOT 3TH IIOPA3UTEIb-
HBIE (DAKTHI CIEAYIOIIMM OOPA30M: «..HEOOXOAU-
MO YETKO BUJIETh PA3HUITY MEXKIY CUCTEMOM Tec-
J1a U ‘paauoBosHaMK’. Tecia U ero COBpeEMEHHU-
KH [10/IPA3YMEBAIU I1O]] TEPMUHOM ‘PaIOBOIHB!
TO, YTO MbI HA3BIBAEM CETOAHA EPEJadYeH SHEP-
TUH [IOCPEACTBOM OECIIPOBOTHOT'O IIOIIEPEYHOTIO
IEKTPOMATHUTHOI'O U3JIYYECHU ..HU Y KOI'O HET
JKEJIAHUA CTOATDH HAIIPOTHUB PAJUOIOKALIMOHHON
AHTEHHBI BBICOKOU MOIIHOCTU. Korpa npu 3rom
BEKTOpPA HAOpsoKeHHOCTU E n H aBndgiorcs cun-
(pa3HBIMH, ITIOTOK IHEPTHUU CTAHOBUTCSI OYEHbD
MOIIHBIM (B IPOTHUBOIIONIOKHOCTh PEAKTUBHOM
3HEPIUN), A4 MOBEPXHOCTHLIN uHTErpal E x H
(BekTop YMOBa-IIOMHTUHTA) HE PABEH HYJIIO.
CnoxHee 1eJ10 OOCTOUT B CJIydd€ UCTIONb30BAHNSA
IHEPrOCUCTEM O€3 HATPY3KH, I1e nMmeercsa BY
TPaHC(POPMATOP C PE3OHAHCHOU BTOPUYHON 06-
MOTKOH WIN OOBEMHBIM PE3OHATOPOM. B 11o106-
HOM CJIy4a€ IIPOUCXOAUNT CJIBUT ITOJIEH IO (pa3e Ha
90 rpaaycosB, HUPKYJIHPYIOLAA SHEPIU ABJIACT-
CA PEAKTUBHOM U CPEIHEE 3HAYCHUE [TIOTOKA YMO-
Ba-ITOMHTHUHIA paBEH HYIIO — 00 MeX nop, NOKa K
cucmeme we 0yoem npumerena Hazpyska. bes ak-
TUBHOU HAI'PY3KU HE MIPOUCXOAUT OTAAYH SHEP-
ruu. IMEHHO TAKME CUCTEMBI CO37aBan Tecna.
Cucrema moan@asHoro ANEKTPOCHAOKEHHA ObLIA
CKOHCTpPyHpOBaHa UM B 80-x rozax 19 Beka 1 BBe-
JeHa B peyicrsue Ha Huarapckom Bogomnane B
1895 roapy. BBICOKOYaCTOTHBIN TPAHCHOPMATOPD
OBbUT Pa3pabOTaH U 3AMATEHTOBAH UM B 90-X rO-
Jax 19 Beka. B KOHIIE TOI'O K€ BEKA OH 3KCIIEPU-
MEHTAIBHBIM ITyTEM OTKPBLI 3€MHOM pE30HAHC. B
TeyeHue ciaeayromux 40 geT y4eHbIN NbITAICA
IIPEOAOJIETD IIPEIATCTBIA, CO3/1aBAEMbIE KOMMEP-
YECKOM JEUCTBUTEIIBHOCTDBIO Ha ITyTH BHEAPECHMN
€T0 OOIMIEMUPOBON CUCTEMBI SHEPTOCHAOXKECHUS.
CerojHsa MUJUIMOHBI U3 HAC HUCIOJIB3YIOT €€
YMEHBIIIEHHYIO MOJIEJIb Y CE051 HAa KyXHE, B TO BpE-
M KdK €€ ITIOJIHOMACIITAOHAA BEPCUI OCTAETCA B
OE3EUCTBUH [23]>. 3aMETUM, UTO I ChepUUec-
KOT'O 3JIEKTPOCTATUYECKOI'O UMITYIbCHOI'O PA3PsI-
J1a BEKTOP HAIPSKEHHOCTHU E ABIACTCA pagraib-
HbIM, a4 H - criupaibHbIM, IIOCKOJIBKY BEKTOP TOKA
CMEIIECHUS | ABIAETCA PagUaIbHBIM (IIPOAOJIb-
HBIHN U O€3BUXPEBOM TOK) [24].

Rausanue Ha IKON0ZUIO U IKOHOMUKY

Jpyras pacinpoCTpaHEHHAA KPUTUYECKAA TOYKA
3pEHUA, IPUHATAA 10 OTHOUIEHUIO K CUCTEME
OECTIPOBOIHOMN NTepeaayu Tecia, KacaeTcs ee BO3-
MOKHOTO BO3/ICHCTBUA HA Onocgepy. [1pu pacue-
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TaX UPKY/IALIMH PEAKTUBHON MOILITHOCTU KopyMom
1 CII3rHOI 6bLIA BBIBEIECHA ITIOTHOCTD MOIITHOC-
TH 1 MUKPOBAP HA KyOMYECKUI METP IIPH Y4CTO-
Te 7,8 I'1, 9TO OUYEHb HEMHOI'O, K TOMY K€ BCEM U3-
BECTHO, YTO T4K4s 44ACTOTA OOIAJAE€T XOPOIIEH
OMOCOBMECTUMOCTBIO [25]. KpoMe TOro aBTOpPBI
paccMaTpUBAIOT CYLIECTBYIOINIEE I10JIE 3EMIIA-
HNonocgdepa (100B/M) 1 OIATD Ke OOHAPYKHUBA-
IOT, YTO €10 yBeandeHue B 4-10 pa3 He IIPUBEIET K
[IATyOHBIM MTOCJIEACTBUAM. (DTO MPOUCXOIUT BCA-
KHH Pa3 BO BPEMA I'PO3bI B PA3HBIX TOYKAX MHUPA).

C TOYKM 3pEHUA S3KOHOMHUYECKOM TEOPUU, MHO-
'€ CTPAHBI BBIMIPAJIN ObI OT IPUMEHEHMS TAKON
cucteMbl. [ToHagOOUINCh ObI TOJHBKO YACTHBIC,
reorpapuueck pazépoOCaHHBIE IIPUEMHBIE TTO/I-
CcTaHuuu. ITogo06HO pagruo WiIN TEIEBUICHUIO,
HEOOXOUM TOJIBKO OJIUH PE30OHAHCHBIIN IIPUEM-
HUK 3HEPI'UH, KOTOPBIM MOXET, B KOHIIE KOHIIOB,
OBITb BCTPOEHHBIM U B CAMU IIPUOOPBHL, TAK YTO
HEOOXOJIUMOCTD B IIPOBOJAX ITUTAHUA OTIA/AET!
TOBKO IIPEACTABETE CE6E: EXEMECAIHBIE CIETA 32
MIOJIb30BAHUE 3HEPIUEH YCTAPEBIINX, UCIIOIb3Y-
IOIIUX UCKOITAEMOE TOIIMBO U YOBITOUHBIX PAC-
NPEETUTENBHBIX AJIEKTPOCETEN CTAHYT HEOOA3a-
TEJBHBIMH, ITOJJOOHO CETOAHAIIIHUM CYETAM 34 Ka-
O€JIbHOE TENEBUICHHE. B Ka4eCcTBe IIpUMeEPa MOX-
HO IIPHUBECTH KAOEJIBHOE WJIN «IIPIMOE» TEJIEBU-
JIeH1E, KOTOPOE B 21 BEKE CTAI0 OYEHbD IOMIYJIAP-
HBIM, 4 IPAMOE IJIEKTPHUYECTBO> Teca ABIAeTCs
€r'0 TOYHOM aHAJIOTHEI.

JasaiTe )Xe CAEIAEM TAK, YTOOBI IPOPOYECTBO
Teca COBLIOCE, MOAAEPKUM (PHUITAHTPOIINYIECKYIO
HUJICIO CO3AHUA OOIEMUPOBOI 6ECIIPOBOSHON
AJIEKTPOCTAHIINN. YCTAHOBJICHHAA TJIe-HUOYAb Ha
JTAJIEKOM OCTPOBE, OHA OyJIET CHAGXKATD JIEKTPH-
4ECTBOM BECh MUD. [IpenMyIecTs TOro, 4To nps-
Masl NEKTPUYECKASA S3HEPIHUS MTHOBEHHO CTAHET
JOCTYITHA B JIIOOOU TOYKE 3EMIIH, CJIUIIIKOM MHO-
r'o, YTOOBI UX NTEPEIUCTIATD. (10 Caay9ariHOMY CO-
BII4ZICHUIO, B TOT JI€Hb, KOI'JJA KHUTA «3anpsaus
aHepeuro Beenennoil» (Harnessing the Wheelwork
of Nature) ObUIa BBICJIAHA WU3AATENIO, HA POAUHE
Tecma Cep6ckas Kommanus DIIEKTPOCHAOKEHNA
ITOBBICWJIA €KEMECSYHBIA TAPU(M HA BJICKTPUYE-
CcTBO HA 50 %, TOrAa Kak B Kanmm@popHuu ruiata
CoCTaBseT 15 1EHTOB 32 KWIOBATT, YTO B IBA Pa34
BBIIIIE, Y€M B cpeaHeM 1o CIIIA.))

Yuranure 00 OTKPBITUU CIIOCOOA 6E€CIIPOBOJ -
HOW nepenayu saHepruu Tecna HA cauTe
http://users.erols.com/iri/tesla.html. Takxe
MIPUTTAMIAEM [IPUHATD YY4ACTHE B IIPA3JHOBA-
HUU CcToJeTuA bamnu Bopaenknud Ha Kon-
pepennum, noseneHHon Hayke 06 DuHeprumn
Tecna (www.IntegrityResearchlnstitute.org),
KOTOpasd coCTouTca 8-9 Hosa6pa 2003 roxaa.
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006 aBTOpE

‘Tomac BasoH NOay4dnsI CTeNeHb MarucTpa pusu-
k1 B Hpio-Mopkckom TocyiapcTBeHHOM YHUBEP-
curere I. byddano (1984) u crenens JOKTOpa
OOIIETEXHUYECKUX HAYK B 3AI14/THOM YHUBEPCH-
tere Kennean (2003). OH nIpenogasBan (PU3UKY,
IIEPEMEHHOE 3JIEKTPUYECTBO, MUKPOIIPOLIECCO-
PBL, HTU(PPOBBIE IOTUYECKUE CUCTEMBI U HAYKY 00
OKPYXKAIOUIEN Cpelie B KOUIEHKE I. DpHU, mrar
Hpio-Hopk (1982-1987 IT.), ABIAETCS aBTOPOM
HECKOJIbKUX KHUI' 1 OKOJI0 100 crartei u JoKia-
JI0B. B Hacrosiee BpeMs JOKTOp BasioH asngercs
IPE3UIECHTOM HAYYHO-HUCCIIEA0BATEIbCKOIO UH-
cruryra (Intergrity Research Institute) - HEKOM-
MEPUYECKOM OPraHU3aALH, 3AHUMAIONIENCA HC-
CJIETIOBAHUAMMU B OOJIACTH S3HEPIETUKHU U T'OCYAAP-
CTBEHHBIM OOPA30BAHUEM.
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Maxkyxun C.C., Poccus

Email: makss59@mail.ru

B koH1e mpouuioro cro-
JIETUSA BEJIMKHUHN YYEHBIN
Hukomna Tecna npope-
MOHCTPUPOBAJI  BCEMY
MUPY Hepeaady 3JI€KTPO-
3HEPIUHU [1O OJHOMY HE3AM-
KHYTOMY U HE3a3EMJICHHO-
My IIPOBOJY, OJHAKO CYTb
3TOT'O ABJIECHUA OCTACTCA HE-
SAICHOM U B HaIu JHU. M3Be-
CTHO TAaKXKe, YTO UHKEHED
Cranucias ABpaMEHKO HEOE3YCIIENTHO IIBITAICA
IIOBTOPUTH 3HAMEHUTHIN SKCrIepuMeHT. HO BOT O
(PU3UYECKON CYyTH ITOT'O ABJIEHUA, HACKOJIBKO W3-
BECTHO, HUT/IC HE YIIOMUHAETCA. B HacTOALIEH pa-
00TE MBI IIOIBITAEMCA PA306PATHCA, KAK «3TO»
MOXKET OBITh YCTPOEHO.

Eme Ha 3ape pa3zBUTHUA HAYKU OO 3JIEKTpUYE-
CTBE BO3HUMKJIO IPEACTABICHUE O CYILIECTBOBA-
HHUU JIEKTPHUUYECKON KUIKOCTHU, KOTOPAS MO-
JKET MEPETEKATh OT Tela K TEeJy IIPU Olpeje-
JIEHHBIX YCJIOBUAX, OBITh B U30BITKE U HEJO-
craTke. b. ®paHKINH B CBOE BPEMA BBEJI IPEJI-
CTABJICHUE O ITOJIOXKUTEIBHOM M OTPUILIATEIIb-
HOM 3siekTpudectse. J. K. Makcsen B CBOUX
TEOPETUYECKUX HU3BICKAHUAX ITOJb30BAJICA
IPAMOU AHAJIOTHUEN MEXKIY ABHUKECHUEM KUIKO-
CTH U ABMDKEHUEM JIEKTPHUYECTBA.

W3BECTHO, UTO JIEKTPUUECKUH TOK — ITO JBIKE-
HUE JICKTPOHOB (B JAHHOM CJIy4a€ B METAIIC),
KOTOPOE€ NPOUCXOOUT, KOT/4A BOZHUKAET Pa3-
HOCTb IOTEHITNAJIOB. KaK K& MOXXHO OOBSICHUTD
JBIDKEHUE JIEKTPOHOB B OJJHOM IIPOBOAE?

1A npruMepa BO3bMEM BCEM U3BECTHDBIN CaJOBbIM
[UIAHT, BHYTPH KOTOPOT'O HAXOAUTCA BOZA, 4 KOH-
I1bI 3ATKHYTBI TIPOOKAMMU. KaK JK€ CIE/IATD TAK, 4YTO-
OBl JKUJIKOCTb JIBUTIACH? EIMHCTBEHHBIN CITIOCOO —
HA444Th BPAIIEHUE XUJKOCTU C OJJHOI'O KOHILA
[UIAHTA TAKUM OOPA30M, YTOOBI €€ BPAIlleHUE ITIPU
3TOM NEPEAAIOCH HAa PYI'OM KOHELL HIJIAHTA. YTO-
OBl 3aCTABUTD BOAY «[IBUI'ATHCA» HEOOXOANMO CO-
3714Tb IIEPEMEHHBIN TOK )KU/IKOCTH B IJIAHTE, IBU-
ras ee IOIIEPEMEHHO TO B OJIHY, TO B IPYI'YIO CTO-
pony. Ho gaxxe B 3TOM Ciiydae BOJA B LIJIAHIE HE
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OyZET ABUraTbCA UMEHHO TAK, KAK 3TO HAM HEOO-
XOJMMO, IIO3TOMY HONPOOYEM, IPEABAPUTEIBHO
BBIHYB IIPOOKH, IPUJIEIATD IO EMKOCTH K OOOUM
KOHIAM IUJIAHTA (IIYCTh 3TH €MKOCTHU OYAYT
UMeTb POPMY HUWIUHIPOB). EC/IM MBI yCTAHOBUM
MOPIIEHb B OGHOM EMKOCTH, TO, IBUT'dSl €TO BHUS,
MBI 3aCTABHUM BOJY U3 IIEPBOI EMKOCTH IIEPETE-
K4Tb 110 IIUIAHTY B OTAAJIEHHYIO EMKOCTB (COO0-
HIA0IMUeEcs cocypl). Ecnu Tenepps Mbl 6y1em
MOAHUMATB IIOPIIEHDb BBEPX, TO BCIEACTBUE CMa-
YUBAHUA (IPWIUITAHHYSA ) IIOPIIHS U BOJbL, U3 OT-
JAJIEHHOIO OObeMA BOJA Oy[ET NEPEIBUTATHCA
IO IIIJIAHTY OOPATHO B EMKOCTB C HACOCOM.

Eciy onmuMcaHHyIo MaHUIYIALMIO TPOAOJIKATD,
TO B IIJIAHI'€ BO3HUKHET NEPEMEHHBIN 1O Ha-
IIPABJICHUIO TOK JKHUJKOCTU. EC/IM MBI yMyJIpHUM-
Csl IOCTABUTDh B LIJIAHTE (B JIIOOOM €rO MECTE)
BEPTYIIKY C JIOHACTAMU (BUHT), TO OHA HAYHET
KPYTHUTBCS TO B OFIHY, TO B JIPYI'YIO CTOPOHY, TEM
CaMBIM HOJTBEPXAAS TOT (PAKT, YTO JABIDKYIASI-
€S )KHUJIKOCTh IEPEHOCUT B cebe aHepruio. [1pu
HUCIOJb30BAHUU IIPOBOJA IPOUCXOAUT AHAJIO-
TUYHBIN IIPOLIECC.

H3BECTHO, 4TO 3JIEKTPOCKOI — 3TO IEMEHTAP-
HBII NPUOOP, IPUMEHAEMBIN I OOHAPYKEHUA
3apsAj4a. B npocToM BU/I€ OH MPEICTABISAECT COOOH
CTEKITHHYIO 6AHKY C IUIACTMACCOBOM KPBIIIKOH
(u3oAaTop). Yepes KPLILIKY [IOCEPEAUHE IIPOJE-
BAETCA METAVINYECKUT CTEPXKEHD, 4 HABEPXY HaJl
KDBIIIKOM ITOMEIAETCA MIAPHUK U3 TOTO JKE MaTe-
puaja, 94ToO U CTepKeHb. Ha gpyro cropone
CTEPIKHA, KOTOPAsA PACIOIATAETCA B OAHKE, IIPO-
THUBOIIOJIOXKHO APYT APYTY BUCAT JIETKUE JIETIECT-
KU, U3T'OTOBJIEHHBIE U3 (POJIBTU. DTHU JIENECTKU
MOT'YT CBOOOAHO ABUIATbCA 11O HANPABIECHUIO
JIPYT K IPYyry B OOpaTHO. BcrmoMHUM, 4TO eciu
MOTEPETh KYCKOM IIEPCTH 300HUTOBYIO MAJI0U-
KY, TO OHa 3apsguTca. EC/iu 3aTeM ITOJHECTH €€ K
BEPXHEN YACTU NEKTPOCKONA (K LIAPUKY), TO
JIMCTOYKH 3JIEKTPOCKOIA B GAHKE TYT JKE PA3OU-
IyTCSl HA HEKOTOPBIH YIOJI, HOATBEP:KIAs TO, UTO
3JIEKTPOCKOII 3APAIUICAH.

ITocne aTon npoueayprl IOCTABUM BTOPOU HE3a-
PSOKEHHBIN (C OOBUCIHINMU JIENIECTKAMM) SJIEKT-
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POCKOII Ha PACCTOAHUE TPEX METPOB OT IIEPBO-
ro. CoeHUM 064 3IEKTPOCKOITA I'OJION IIPOBO-
JIOKOH, JIEPKACh NAJIbLAMU 34 €€ CPEIHIOIO U30-
JIMPOBAHHYIO Y4aCThb. B TO MrHOBEHME, KOI'1Ad IIPO-
BOJIOKA KOCHETCA BEPXHUX MIAPHUKOB OOOUX
3NEKTPOCKOIIOB, Mbl YBUAUM, YTO BTOPOU HE3a-
PSPKEHHBIHN 3JIEKTPOCKOIL TYT KE «OKUBET> — €TI0
JIMCTOYKM PA3OUAYTCH (HA YroJl MEHBIINH, YEM
OB IEPBOHAYAIBHO y IIEPBOI'O), 4 B UCXOJHOM
ANEKTPOCKOIIE OHHU CJIETKA onaayT. Terieps 06a
3JIEKTPOCKOIIA MMOKA3BIBAKT HAJIMYUE 3APAJOB,
KOTOPBIE NEPETEKIIU C MIAPHUKA-EMKOCTHU IIEPBO-
'O 3JIEKTPOCKOIIA HA IMIAPHUK-EMKOCTb BTOPOI'O
ANEKTPOCKOIA. 3aPAAbl OOOUX JIEKTPOCKOIIOB
CTaJIV PABHBI APYT APYrY. [IOHATHO, YTO B JAHHOM
ClIy4ae IEPETEKIN JIEKTPOHDL, U B IIPOBOJIOKE
BO3HMK MI'HOBEHHBIH TOK. EC/iu Tenepb opranu-
30BaTb 3APAAKY, A IOTOM PA3PAAKY IIEPBOI'O JIEK-
TPOCKOIA C OJHOI'O Kpad B OCTOAHHOM PEXU-
M€, TO CTAHET OYEBUAHBIM, UTO MEXK/Y JIEKTPO-
CKOITAMH IO IIPOBOJY OVAET T€UYb JJIEKTPUYEC-
KU IIEPEMEHHBIN 10 HAIIPABJIECHUIO TOK. JJ06a-
BUM, YTO IIE€PBBIN JIEKTPOCKOII HYKHO 3aPsKATh
OJIHMM 3HAKOM, 4 Pa3PsKaTh IPYTUM.

Onucanue 3TOro Nporecca MOXHO HANTH B JIIO-
OOM OJAPOOHOM Kypce (PU3UKU. OJHAKO HUTTIE
HET YIIOMUHAHUA O TOM, 4YTO TAKOH IIPOILECC
MOXKHO CIE/IATh TIOCTOSTHHBIM, 4 TAKXKE O TOM, KaK
€T0 MOXXHO IIPUMEHATD. DTO KAXKETCA TOBOJIBHO
CTPAHHBIM, TAK KAK TAKAaA 33/1a4d CTABUT MHOTHUX
UCCJIEIOBATENIEN B TYIUK.

B nnpopoypkeHne TEMBI OTMETHM, YTO XOPOIIO U3-
BECTHBIM METO/IOM IJIEKTPOCTATUYECKON UH/TYK-
WU (BJIMSHHE YEPES ITOJIE) MOKHO TOOUTHCA TA-
KOT'O K€ HENPEPBIBHOI'O MIPOIIECCA, TO ECTb BO3-
OYKIEHUS [IEPEMEHHOTO IJIEKTPUUYECKOI'O TOKA
10 OJHOMY IIPOBOJHUKY. [Ij11 3TOI0 HYKHO C O/I-
HOT'O KpPast IEHCTBOBATD 3APSDKEHHBIM TEJIOM Ha
OIU3JIEKAIUI TAPUK WIN C(PePY, HAIIpUMEp, Ha-
TEPTOU 3O0OHUTOBOM IMATTOYKOHN. DTO BO3JEH-
CTBUE JO/DKHO IIPOU3BOJUTHCA NTEPEMEHHBIM
06PA30M HE KACAACH MAJIOYKH, TO IIPUOIIMKAS €€
K c(pepe-1mapuKy, TO yIaIssl.

/ ROHJIEHCATOP

B npuHIMIe HUYEro He U3MEHUTCH, €CJIU MBI OY-
JEM BpAmaTh (HAIIpUMED, C ITIOMOIIBIO MOTOP-
YHUKA) JBAd JUAMETPAJIBHO PACHOJNOKEHHBIX
3JIEKTPETHBIX MIAPUKA IIPOTHUBOIIOJIOXKHOIO 3a-
pAfa OKOJIO GIU3JIEKAMUX CHEPHl U MIAPUKA.
Tok 6yger 6€raTh NO MPOBOJHUKY OT HAIIETO
MIAPUKA K YAAJIEHHOMY IAPUKY—EMKOCTHU U 06-
paTHO. BO3MOXHO HUCIIOJB30BAHUE IJIEKTPO-
(pOPHON MAIIMHBI (IIPU €€ IIOMOIIN MOYXKHO Pa3-
JEIATh U HAKATUIUBATD 34 PAZbl IPOTHUBOIIOIOXK-
HOTO 3HA4K4) WIH PA0OTAIOMIETO OT CETH IIEKT-
POCTATUYECKOI'O I'€HEPATOPA, KOTOPBIN UT'PAET
Ty XK€ poJib. EC/IM HA OJIM3KO PACHONI0KEHHBIA
Iap MONEPEMEHHO MOJAABATh C AJIEKTPOCTATU-
4ECKOI'0 '€HEPATOPA TO IUIIOC, TO MUHYC (MOX-
HO OPTAaHU30BATH IIEPEKIIOUYEHUE C IIOMOIIBIO
JBYX peJie WIN MOJIYIIPOBOAHUKOBBIX KIIOYEH),
TO IIPU NOJKIIOUYEHUU IUIIOCA C YAAJIEHHOTO
MIAPUKA-EMKOCTH IO IPOBOAY OYAYT IPUOETATh
3JIEKTPOHBI, 4 IPU NOJKIIOUYEHUH MUHYCA K TON
JKE€ EMKOCTHU-IIAPUKY IJIEKTPOHBI YOETYT HA34/1.
Heo6X0IMMO OTMETHUTD, YTO KOI'/IA B IPOBOJHU-
K€ BO3ZHHUKAET PA3HOCTD MOTEHIIUAJIA, TO HAIPA-
JKEHHOCTD JIEKTPUYECKOTIO ITOJIA B HAIIEM IIPO-
[ECCE CTAHOBUTCA BEJIUYUHOU IMOCTOAHHOM.
Tenepp, KOT[1a 3JIEKTPOHAM €CTb KyZd CTEKATD (B
€MKOCTH-IIAPBHI), /U1 BO30YXACHUA [IEPEMEH-
HOTO TOKA4 MOKHO IIPUMEHATD CIIOCO0 INEKTPO-
MATHUTHOU UHAYKIUHU. TO €CTh €C/IN B KAKOM-
60 MECTE NMPOBOJHUKA U3 HETO KE CBUTA CITH-
paJib, TO, IONEPEMEHHO JUHAMHUYECKH BO3EH-
CTBYs HAd HEE MATHUTOM, IIOJIy4UM TOT XK€ pe-
3yabpTaT. TaKUM 0OpPaA30M, I JAHHOU IIEIU
MOJKHO HCIOJB30BATh U TpaHCHOpMaTOop. ToK
MOJKET BO3HUKHYTb U OT IIOOYEPEJHOTO BIIUA-
HUA HA IIPOTUBOIIOJIOXHBIE MTAPUKU-EMKOCTH,
TO €CTh C OOOUX KOHIIOB. [IJIsT TOroO 4TOOBI CO-
374Tb OONBIION ITOTEHIINAT MIAPHUKA-EMKOCTH
(4epes3 HENMOCPENCTBEHHOE €TI0 3APSKEHUE UIN
METOAOM 3JIEKTPOCTATUYECKON MHIYKIIUN)
MO’KHO IIPUMEHUTDb U3BECTHBIIN IIPUHITUII [€HE-
paropa Ban gep I'paaga. [Ipu moMOImM TaAKOTO
FE€HEPATOPA MOXHO CO3/aBATh NOTEHIIUAI B
MW/IJIMOHBI BOJIBT, 4, CJIEJOBATEIbHO, CPABHU-
TEJIbHO 60JIbIIOE HAIPSKEHHUE.
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Puc. 2

pabora ot Tpancopmaropa

Puc.3

B no6aBneHrue MOXXHO BCIIOMHUTD, YTO UHOT/IA
MOJIHUS ObET U3 Tyd (CBEPXY), 4 UHOITIA C 3EMIIU
BBEPX, MHOIZIA MEXAY I'DO3OBLIMU TYy4YdMH. DTO
ABJIACTCA €UIC OJHUM KOCBCHHBIM ITOATBCPK/IC-
HHEM TOI'O, YTO IIEPEAAYd IEPEMEHHOTO TOKA B
MPOBOJHUKE BO3MOKHA. CTOUT TAKXKE OTMETHUTD,
YTO U3 IEPEMEHHOI'O TOKA BCETA MOXKHO CAENATh
ITOCTOSIHHBIN I10 HAMMPABJICHUIO TOK.

Tenepb €C/IM yCTAHOBUTB COOTBETCTBYIOIIUE (HO-
BbIC) I'CHEPATOPHI HA JIEKTPOCTAHLIUAX, TO IO
crapbM JIDIT MOXHO OYAET HEPEAABATD OOJIbIIE
MOIIIHOCTH, YEM B HACTOSAIIEE BPEMSI, IIOCKOJIBKY
Ty K€ MOIIHOCTb MOKHO OYZAET IIePeJaBaTh IO
MEHBIIEMY KOJIMYECTBY IIPOBOJOB (OCTAIbHBIC
MIPOBO/IA BBICBOOOATCH).

VIOMAHYTBIM METOAOM 3JEKTPOCTATUYECKON
WHJYKLIUU MOKHO II€EPENABATD JIEKTPOIHEPTUIO
B BUJIE€ BO3MYVIIIEHUA SJIEKTPUYIECKOTIO IIOJIA C «Ha-
IEX» CTOPOHBI B IPOTUBOIOJIOXKHYIO TOUKY ILIA-
HETBL DTO CTAHOBUTCSA BO3MOKHBIM B CBA3U C TEM,
4TO 3€MJIA IIPEACTABAAET COOOM OOJBIION IIPO-
BOJAIIUA (U K TOMY XK€ 3aAPSDKEHHBIN) IIap, U 34-
pAABl MOI'YT PA3AENATbCA — MOJAPU3OBATHCA HA
NIPOTUBOIIOJIOXKHBIE. [IPUHUMAs UCXOJHBIN CUT-
HaJI COOTBETCTBEHHBIM IIPUEMHUKOM AHTUIIOJ-
HOH TOYKH, MBI B LI€JIOM ITOJYYHUIA CIIOCOO I
Iepefayy He TOJABKO SHEPIUU, HO U UH(OpMa-
1y, Tak Kak B OJHOM TOYKE MBI MOJY/IHPYEM CHUT-
HaJI, TO B IPYrOU OH AeMoaynupyercs. Kcrarty,
NPUHIUT MOIY/IALUN-IEMOAYIALINYA IPUMEHUM
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U K OJHONPOBOJHOM CBA3U. ClieAyeT OTMETHUTD,
4TO IEpefavy JHEPIrUU U UH(MOPMAIUHU B «IPY-
I'YIO» TOYKY 3€EMHOI'O IIaPa MOKHO OCYILECTBUTD,
€CJIX BJIMATh UHAYKLIMOHHO HA MAIHUTHOE I10JI€
IUIAHETDHI U3 «HAICH» TOYKHU.

Mpl HE Oy/IEM OCTAHABIUBATBHCSA HA «TOPCHUOH-
HOM» IIPUHIIUIIE IIEPEJAYU SIEKTPOIHEPIUH I10
OJHOMY IIPOBOAY (B ZAHHOM CJIY4a€ IEKTPUYEC-
KOE€ IOJIE, 4 COOTBETCTBEHHO, 1 3JIEKTPOHBI BPa-
IIAIOTCA C OJHOI'O Kpad I TOr'o, YTOOBI Bpale-
HUE MEPENAIOCH B IIPOBOJE HA APYIrOU Kpai).
MakcuMaIbHad JUIMHA IPOBO/A 3a4BUCHUT OT I10-
TEHIIMAJIA HA Mape-eMKOCTH. CaMa K€ €EMKOCTb
3aBHCHUT OT COOCTBEHHOI'O PAAIYCa.

O6paTuMCs K UCCIEJOBAHUAM, KOTOPBIMU
H. Tecia, BO3MOXXHO, HE 3aHUMAJICA. /lajiee BbIj-
BUTAETCH TUNOTE3d, KOTOPAsl MOXKET OKA3ATbhCA
pabodYert, TO ECTb COOTBETCTBOBATD PEAIBHOCTH.
ABTOPOM OB IPOJIEAT CIAEYIONIUI SKCIIEPH-
MeHT. Ha HUTU ITOABENINBAJICA IIOCTOAHHBIN 111-
JIMHAPUYECKUI MarHuT. [Tocsie Toro Kak MarHuT
YCIIOKOMJICA, K HEMY Ha PACCTOSIHUM ObLII IOAHE-
CEH JIPYTOM TAKOH K€ MATHUT, IOBEPHYTBIA O0-
PATHBEIM ITOJMIOCOM. IIpy 3TOM IIPOUCXOANIIO
HEKOTOPOE OTKIOHEHHUE IIEPBOI'O MATHUTA. YTO-
OBl IIOJJBEIIEHHBIN (IIEPBBII) MAIHUT HE IIOBOPA-
YUBAJICA HA HUTH, 11O €TO CTOPOHAM ObLIX HAJIO-
JKEHBI [IBE INIOCKHE CBA3H, TAKUM OOPA30M, UTO-
OBl OH MOT IEPEMEIATHCA B OAHOM INIOCKOCTH
CTPOTO MO JAyTe, 3aBUCAILEU OT PAJUyCa IIOABECA.
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MTaK, Korja Bce 3TO 6bUIO BBIIIOIHEHO, SKCIIEPU-
MEHTATOP PE3KO YIAPWII IIOJIEM TPETHET'O MATHU-
Ta IO IIOJIIO BTOPOT'O IIPOMEXYTOYHOI'O HEIIO/-
BIDKHOTO MATHUTA (BCE MATHUTHI ObLTM OPUEHTH-
POBAHBI APYT K APYIY IPOTUBOIOIOKHBIMH I1OJIIO-
caMmu). B pesynbrare nepsbiii MarHUT, PacIoyo-
JKEHHBIN C IPYI'OM CTOPOHBI OT IIPOMEXKYTOYHOI'O
HEMOJBIKHOI'O MATHUTA, TAKXKE PE3KO OTIETAI B
cTropoHny. BepostHee Bcero, UMIYJbC epeaBal-
CA 110 MATrHUTHOMY IIOJIIO B3aUMOJCHUCTBYIOIINX
MAaTrHUTOB. DTO HAIIOMHWHAET APYro€ U3BECTHOEC
ABJICHUE: €CJIU PACTIONIOXKUTD B OJHY IMHUIO IECATD
COIPUKACAIOMIUNXCA OAUHAKOBBIX IIIAPOB HA I71a/-
KOU I'OPU3OHTAIBHOM ITIOBEPXHOCTH U YAAPHUTD 110
OJIHOMY KparHEMY LIAPY, TO JEBATb OCTAIOTCA HA
MECTE, 4 MOCJIEAHUN Ha IIPOTHUBOIOIOXKHOM KOH-
1€ OTCKAKUBACT.

Ecnu Takoe BO3MOXKHO C IIAPAMHU, TO II0OYEMY HE-
BO3MOKHO C PSIOM IIPOTUBOIIOJIOXHO OPUEHTH -
POBAHHBIX MArHUTOB (YACTHBIA CJIy4ail), KOTO-
pBIE HAXOAATCA HA PACCTOAHUHU APYT OT APYyrd U
JKECTKO IIPUKPEIVIEHBI K TMOKOU TPYyOKe. Eciiu o
TAKOMY HOBOMY «IIPOBOJY», IOAEUCTBOBAB IIPE/I-

v

BAPUTEIbHO C OAHOI'O €ro KOHIA PE3KUM HM-
yJIbCOM MAarHUTHOTO IIOJIA, IIPOIIYCTUTh SHEP-
CUIO, TO €€ MOXHO NPUHATH HA APYrOM KOHIIE
IIPOBOJA C IIOMOUIBIO IIPUEMHHKA MATHUTHOT'O
110J1A. EC/IN B3ATh CIUIONMIHOMU JKEJIE3HBIN IIPOBOJ,
U HAMATHUTHUTD €TO TAKUM OOPA30M, UTOOBI OPU-
€HTALUA JIMHUN [OJA ObLIA ITapaJUIEIbHA €TO
OCH, TO U B 3TOM CJIy4de Mbl IIOJIYYUM HOBBIN
IIPOBOJ, KOTOPIHN TAKXKE CMOXKET OCYIIECTBIIATh
VIIOMAHYTYIO (DYHKITHIO, TO €CTb IIEPEAABATD UM-
yJIbC YEPE3 MATHUTHOE II0JIE «IIPOBOAA» C OJI-
HOW CTOPOHBI HA APYTIVIO. TO XK€ MOXHO CKa34Th
U 00 OJJTHOMMEHHO 34PSKEHHBIX MMAPUKAX WU
TOYHEE 00 JIEKTPETHBIX (OHOUMEHHBIX) IIAPH-
KaX, WA 06 3JNEKTPETHOM (CIIOITHOM) IIPOBO-
ze. TOIbKO B 3TOM CJIydae HYKHO «yAadPATh» JIEK-
TPUYECKUM II0JIEM C OJHOI'O KOHIIA, C TEM, YTO-
OBl UMITYJIbC NIEPEAABAVICA HA IPYTOM.

ABTOD YBEPEH, UTO peaan3anusa JAHHOU UICU
IIOBJIEYET 32 COOOM CO3[JaHME HOBOT'O IOKOJIE-
HUA TEXHUKU, 4 IIepeJada HEMEXAaHUYECKOM
3HEPI'UU HOBBIMH CPEACTBAMMU 1O OJHOMY IIPO-
BO/ly peaIbHA.

OAO "CUBIKCIMOLIEHTP"

253-a ren. : (395-2) 352-900, 352-239,
daxc :

E-mail: fair@sibexpo.ru, www.sibexpo.ru

ANA SHEePreTukKu, 3JNIeKTPpOTeXHUKH,
3HeprocéeperaloWMX TeXHONOIMM

30.09-3.10

POCCUA, 664050, r.Mpkyrtck, yn.Balikanbckas,

(395-2) 358-223, 352-900, 353-033

6-as BbICTABKA TEXHOJNOIMI U o6opynosanus
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00630p MOATrOTOBIWIA KOPPECHOHAEHT Aria ITamosa

DHepreTuka U IMPOU3BOACTBO XOJI0d HEPA3PHIB-
HO CBA3aHBI MEXKY COOOM. ICKyCCTBEHHOE OXJIAXK-
JE€HHE MOXKET IIPOU3BOAUTHCS TOJIBKO C 32TPATOM
SHEPI'MH, PACXOAYEMOU Ha IPUBOJ XOIOAUIBHOMN
MamuHel [ToTpebisaeMas MOITHOCTb COBPEMEH-
HBIX XOJIOJAWJIBHBIX MAIIUH KOJI€O6IETCSI OT He-
CKOJIBKHX JIECATKOB BaTT /IO THICAY KIJIOBATT. XO-
JIOAONPOU3BOAUTENBHOCTD KPYIHBIX XOJIONIb-
HBIX YCTAHOBOK COCTAB/IAET OT COTEH TBICAY /10
HECKOJBKUX MHJUIMOHOB K/[2K B yac. COOTBET-
CTBEHHO, U 3ATPATHI 3JIEKTPOIHEPIUU 3HAYUTEb-
HbL. HO 4YTO BBl CKa)KeTe O XOIOJUIbHUKE, KOTO-
poMy HE TPEOYETCSA MOABOJ, AIEKTPOIHEPTUUN?
®anracruka? Her, peayibHOCTB!

Jdocmudsxcenua 3apyoencnvix
uccireoosameneti

MarsuTHBINA XOJIO0AWIBHUK (MX) 6b11 pa3zpabo-
TaH ¥ CKOHCTPYUPOBAH COBMECTHBIMH YCHJIUAMU
yueHBIX Astronautics Corporation of America
(http://www.astronautics.com) u  Ames
Laboratory (http://www.ameslab.gov). Xonoguib-
HUK IPEJCTABIAECT COO0M BPAIAIOIIYIOC KOHCT-
PYKLIUIO, KOTOPAsA COCTOUT U3 KOJIECA, COIEPKa-
IIETO CETMEHTHI C ITOPOIIKOM T'aJJOJIMHUSA, 4 TAK-
JKE€ MOIIIHOI'O IIOCTOAHHOIO Maruuta (Puc. 1).

X()JI()I[IILIﬁ TEIIOOOMEHHIK

S
Koubito — marantaoe
pabouee Tejo
Topsauii TennoodoMeHHIK
1 1 1
1 1 1
J— 1 1 :
B [
i
:
MaruauiHge ..
nosie
S —
Morop
Puc. 1

braropaps 0CO6EHHOCTAM KOHCTPYKIIUH YCTPOH-
CTBA, KOJIECO INPOKPYYUBACTCA UEPE3 PAOOYHNI 34-
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30p MATHUTA, B KOTOPOM CKOHLEHTPHUPOBAHO
MAarHuTHOE noJie. [Ipyu BXOXIEHUU CErMEHTA C
raJIOJIMHUEM B MATHUTHOE I10JI€ BOZHHUKAET Mar-
HUTOKAJIOPUYECKUI 3(PPEKT, B PE3YJIBIATE KOTO-
POTO CETMEHT HAI'PEBAETCS. DTO TEIIO OTBOJUT-
CSl TEMJIOOOMEHHUKOM, OXJIAKIAEMBIM BOJIOM.
Korpga rajonuHum BeIXOJUT U3 30HbI MATHHUTHO-
'O I10JIsI, BO3HHUKAET MATHUTOKAJIOPUYECKUU 3(-
(PEKT NPOTHUBONOIOKHOI'O 3HAKA, U MATEPUAI
JOIOJHUTEIBHO OXJIKAAETCsA. TakuM 06pazom
OXJIKIAETCSA U TEIVIOOOMEHHUK C LIUPKYJIHPY-
IOIIMM B HEM BTOPBIM IIOTOKOM BOJBL. DTOT MO-
TOK COOCTBEHHO U HUCHOJIb3YETCS JJI1 OXJIAK]IE-
HUS XOJIOJUJIBHON KaAMEPBI MATHUTHOTO XOJIO-
JWJIBHHKA. KOMIAKTHOE YCTPOUCTBO PAOOTAET
paxTUUEeCKH 6€CIIyMHO U 0€3 BUOPAIIUI, YTO
BBII'OJJHO OT/INYAET €I'0O OT UCHOJIb3YIOIUXCS CE-
TOJIHSA XOJOAWIBHHUKOB C TTAPOTA30BbIM ITUKIOM.

«[TOCTOSTHHBIY MATHUT U pabodee TEJIO B BU/JIE I'd-
JIOJINHUS HE TPEOYIOT IOJIBO/1A SHEPTUH, - yTBEP-
xkpaet npodeccop Kapin [muananep, COTpyJHUK
Ames Laboratory. - DHEprus HeO6XOAUMA JIs
BPAIIEHUS KOJIeCa K 06ecTieueHust Pab60ThI BO/ISI-
HBbIX HACOCOB».

Marxutokanopudyeckul apdexr (MKD), koro-
PBIHA JIEKUAT B OCHOBE PA6OTHI MATHUTHOI'O XOJIO-
JHJIBHHKA, ObLI OTKPHIT elie B 1881 roxay. CyTb €ro
COCTOHUT B CHOCOOHOCTH BEMIECTB HATPEBATHCS U
OXJIAKIATHCS O] JEUCTBUEM MATHUTHOTI'O ITOJISL.
H3MeHeHrEe TEMIIEPATYPHI ABJISIETCS PE3YJIbTa-
TOM NEPEPACIIPEIEAEHNS BHYTPEHHEN HEPTUU
BEIECTBA MEXAY CUCTEMOM MAIHUTHBIX MOMEH-
TOB ATOMOB U CUCTEMOM MArHUTHBIX MOMEHTOB

KpI/ICTaHHH‘{CCKOﬁ PCIICTKUA.

AHa10rOM XajiarenTa ((ppeoHa Win yII€KUCIO-
I'O Ia32) B MArHUTHOM XOJIOAUIbHUKE CIIYKUT
TBEPAOE MATHUTHOE pabodee Teno. Hamaruuyau-
BaHUE U PA3MATrHUYMBAHME BBICTYIIAIOT AaHAIOT'a-
MU LUKIJIOB CXKATUA U pacliupenud. smenenue
SHTPOINH HA €JUHUILY OOBEMA B TBEPABIX MAr-
HUTHBIX MATE€PUAIAX B CEMb Pa3 BBIIIE, YEM B
rase. TeopeTnyeCKr MArHUTHBIE XOJIOAWIbHUKA
JIOJIKHBI OBITh BO CTOJIBKO K€ Pa3 U KOMITAKTHEE.
Ho p1sg OCymecTBICHUA 3TOU BO3ZMOXHOCTHU
HY>XKHBI OCOOBIE MATEPUAJIBL: CUJIBHBIE MATHUTHI
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U1 BOCIIPUUMYHUBBIE PAOOYNE TEIA, TIOUCKAMHU KO-
TOPBIX U 3aHATHI yueHbIe Ames Laboratory. Hegas-
HO UMM OBUIX OCYIECTBIIEHBI Pa3PA6OTKH, KOTO-
pBIE MOTYT CYIIECTBEHHO PACITUPUTH BO3MOKHO-
CTU ycTaHOBKU. Kaps [NuHaugHep U COTPYAHUKUA
Ames Laboratory A. Ilegapckas u B. [ledapckui
Pa3padoTAIN TEXHOJIOTUYECKUH IIPOLIECC MOMY-
YEHUA 3HAYUTEIBHBIX OObEMOB COECJUHEHUA
Gd,(Si,Ge,) u3 KOMMEPUYECKUX MAPOK I'a/I0JU-
HUA. VICTIONB30BAHUE B KAYECTBE PAOOYETO TEna
Gd,(Si,Ge,) BMECTO TaJONMUHUSA TTO3BOJISIET CO-
304Tb IT'UI'AaHTCKNUI MKD, KOTOPBIN AA€T BO3MOX-
HOCTbD /IS IIOJIYYEHUA 3HAUYUTEIBHO JIVIIINX Xa-
PAKTEPUCTHUK MATHUTHOTO OXJIAKAAIOMIETO YCT-
POICTBA.

Koraa B 1996 rojly ruraHTCKHAN MarHUTOKAIIOPH-
yeckuit apdekr B coennennn Gd,(Si,Ge,) 6pit
BIIEPBBIE OOHAPYKEH, TEXHOJIOTHYECCKUN ITPO-
LIECC €TI0 IOJIy4EHUA TPEOOBAT BEICOKOUUCTOTO
raIOJIMHUSA U MTO3BOJISAJI OAYy4aTh TOJNBKO HE-
OOJIBIITHE KOJIMYECTBA BEMIECTBA - 1O 50 IPaMMOB.
B KOMMEpPYECKOM T'aIOMHUN NPUCYTCTBOBAJIO
OOJIBIIIOE KOJTUYECTBO NIPUMECEH, B OCOOEHHOC-
TH YIJIEPO/I4, YTO BBI3BIBAJIO 3HAYUTEIBHOE
YMEHBIIICHUE MATHUTOKAJIOPUYIECKOT'O 3(PPEKTA.
B HOBOM TEXHOJOIHYECKOM IIPOLECCE DTOT
BPEIHBIN 3P MEKT IPEOAOIEH, ITIOITOMY BO3MOX-
HO HCIIOJIb30BAHUE 3HAYUTEIBHO OOJIEE IEIIEBO-
'O KOMMEPYECKOTO TaJOJIUHUS, IIPU 3TOM BEJIN-
YMHA MATHUTOKAJIOPUYECKOTO 3PPeKTa CoxXpa-
HSIETCS HA TOM K€ YPOBHE, YTO U IPU NIPUMEHE-
HHUH BBICOKOYMCTOT'O BEIIECTBA.

OJHOBPEMEHHO COTPYAHUKU Ames Laboratory
Hasupg Jxariic u Cenr [Ixa JIu smecre ¢ Kapiaom
Iunariganepom u Buranuem IleyapcKuM CKOHCT-
PYUPOBAIN ITOCTOSHHBIN MATHUT, CIIOCOOHBIH
CO3/1aBaTh CUJIBHOE MArHUTHOE IoJie. HOBBIN
MArHUT T€HEPUPYET MOJIE B 1BA pa3a 6obliee,
YE€M MATHUT, UCIIOJIb3YIOMUICA B IIPEAIIECTBYIO-
e KOHCTPYKIIMU MATHUTHOT'O XOJIOIWUIbHUKA.
YCUIeHNE MATHUTHOTO IIOJIA ABJIAETCA BECbMA
BAXKHBIM JJOCTVDKEHUEM, TAK KAK BEJIMYNHA 10
onpeneaeT 3PPEKTUBHOCTb U BEIXOJHYIO MOIIT -
HOCTb XOJIOAWIBHUKA. Ha mporiecc nonydyeHus
coennHenms Gd,(Si,Ge,) 1 KOHCTPYKIIUIO ITOCTO-
SAHHOTI'O MATHUTA IIOJAHBI IIATEHTHBIE 3a5BKU.

«HeCcOMHEHHO, BCE 3TH JOCTUKEHUSA BAXKHBI, OfI-
HAKO HCO6XO,E[I/IMI)I JOIIOJTHUTE/IBHBIC HCIIbITA-
HUA, 9YTOOBI ONIPENEINUTD, HACKOJIBKO OHU VIIy4-
MIAI0T XAPAKTEPUCTUKU MATHUTHOTO XOJIOUIb-
HHUK4, - TOBOPUT nnpodeccop luuanguep. - Ipo-
I'PECC B 3TOUN O6JIACTH IPOUCXOAUT ITOCTENIEHHO,
U 3TO BCETO JIUIIb OJWH N3 MAroB. OAHAKO, HAZ0
CKa34Thb, YTO C MOMEHTA OTKPBITHSA THTAHTCKOI'O

59

MArHUTOKAJIOPHUIECKOTO 3(PPEKTA B COCTUHEHN -
SIX TAZJOJIMHUA IIPOJETIAH OOJIBIION IIyTh».

YTOOBI OTMETUTL OKOHYAHHUE OYEPENHOI'O ITa-
1a 60IBIIOTO IIyTH, HA KOHMEPEHIIUH «BOJIbIION
Bocemepku» B erpoure ydeHble Ames
Laboratory mpu moMoOIy MarHUTHOTO XOJIO-
JUIBHUKA IPOAEMOHCTPUPOBAIN IIyOIHKE OX-
JIKIEHHE OYTBUIKU IIAMITAHCKOTO. 1o onucanu-
AM OYEBHJLIEB, ATPEraT 3TOT €IIIE€ HE IOOBIBAI B
PYKAaX IPOMBIIIJIEHHBIX JU3AUHEPOB. XOJIOINIb-
HUK BBIIVIAJUT KAK AWK IPUMEPHO IIOJIMETPA B
BBICOTY U CTOJIBKO K€ B IIMPUHY, OT KOTOPOI'O
OTXOJAT TPYOKM U NPOBOJA, NOJKIIOYEHHBIE K
IIECTUBOJIBTHOI 6aTaperike. CTEHKHU SIUKA IPO-
3PpadHbIE, YTO MO3BOJIAECT HAOMIOAATD 34 Bpalie-
HUEM KOHCTPYKUUU. [IpUCOEIMHEHHBIN K IIPO-
TOTHUILY 3JIEKTPOHHBIN TEPMOMETP MOKA3BIBAET
CKOPOCTb OXJIAKICHUA: IIPUMEPHO JBA I'Pagyca

B MUHYVTY.

Munucrepcrso sHepreTuku CHIA n NASA BoTt
yxke 20 eT (PUHAHCUPYIOT UCCIENOBAHUA B O0-
JIACTU MArHUTHOI'O OXjaxaeHud. ITpogeMoHcT-
PUPOBAHHBIN OBITOBON MATHUTHBIN XOJIOUIb-
HUK YK€ HA3BAH HANOO0JIEE CEPBE3HBIM JJOCTHXKE-

HueM B aHepreTruke CIHIA 3a mocenHee Bpems.
Poccuiickue pa3padbomxu

Poccus, KaKeTCs, HE CIIENINUT BKIIOYAThCA B KOH-
CTPYKTOPCKYIO TOHKY. CODEBHOBAHHE «KTO OBIC-
Tpee NOCTPOUT OBITOBOU XOJIOAWUIBHUK HA MAT-
HUTA4X» HE BBI3bIBACT SHTY3UA3Md Y OT€YECTBEH-
HOT'O MUHHUCTpPA 3HepreTuku. (Ero amepuxkaHc-
KU KOJUIETA, HAIIPOTHUB, OBUI B BOCTOPIE OT pPa-
o6oTaomero arperara.) OgHaKO, OTCTABAHUE HE
TaK BEJIMKO, KAK MOKHO OBLIIO ObI OXKUAATE. JIe1o
B TOM, YTO HAIIN CHEUATUCTDI IPUHUMAIN HE-
IIOCPENCTBEHHOE YYACTHUE B PA3PAOOTKE OBITOBO-
ro MX. Bmecre ¢ Ames Laboratory OHU IPOBO-
JUIA UCCIIEA0BAHMS, TTONB3YACh CPENCTBAMU O/I-
HUX U TEX )K€ HAYYHBIX I'PAHTOB. Pusdaxk MI'Y 1o
CHUX IIOD JIMJJUPYET 110 YACTU (PYHAAMEHTAIBHBIX
U3BICKAHUN B JAHHOM 001aCcTHU. CHEIUATUCThI
pu3Paxa HAMHOT'O PAHBIIE AMEPHUKAHCKUX KOJI-
JIET HANUTN 3(P(PEKTUBHBIE CIUIABHI /I pabO4nX

TEJI MATHUTHBIX XOJIOJU/IBHHUKOB.

Kpome Toro, cBou UCCIeI0BAHUA BEyT HE3ABH-
CUMBIE 3KCIIEPUMEHTATOPBI. 3ACIyKEHHBIN
nzob6perarens I'M. Ky3HEIOB 1 KAHIUIAT TEXHU-
4eCKUX HayK A.H. 3arHeTOB paboTAaIOT BMECTE
OKOJIO BOCbMU JIET. UMM NIPEAJIOKEH Pl TEXHU-
YECKUX PEHNICHUN B CPEPE SHEPTETUKHU, TPAHC-
[IOPTA4, JOOBIYH U IIEPEPAOOTKH ChIpbA. Ha carite
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http://re-energy-tran.narod.ru OHA NPENCTABIISA-
IOT BHUMAHHIO HHBECTOPOB «T€ TEXHOJIOTUYECKHE
pELIEHNA, HA PA3PAOOTKY KOTOPBIX CTPAHBI MUPA
TPATAT AECATKU JIET U JECATKA MUTUAPIOB JIOJI-
JIAPOB, UCIIONB3Ysl TEXHUYECKYIO 643y COTEH U
TBICAAY UHCTUTYTOB U UX BBICOKOKBAJIU(PUITUPO-
BAHHBIN IIEPCOHAIL. ABTOPBI JIE€/IAJIN ITO MPAKTH-
YECKH Ha «KOJICHKAX» 6€3 (peIepaIbHOro, 0614C-
THOT'O U CIIOHCOPCKOT'O (PMHAHCUPOBAHUs>. Cpe-
I pa3pabOTOK €CTh U «aJTBTCPHATUBHAS» XOJIO-

JunbHaA yeTaHoBKaA ¢ KITZ > 100%, padoraromas
0€3 MOJABO/AA INEKTPOIHEPTIUHU. «B HacTOAImEE
BpeMs UMEIOTCH BCE MPEANOCHUIKN Ha TEOPETHU-
YECKOM U IPAKTUYECKOM YPOBHSAX, IIO3BOJIAIONINE
PEMNUTD 335249y IPEOOPA30BAHN HU3KOTEMIIEPA-
TYPHOTI'O PACCEAHHOIO TEIUIA B JEKTPUIECKYIO
3HEPIUIO», - YIBEPXKAAIOT ABTOPLL. B nipuseeH-
HOW HIKE TabmuIe XonoauabHUK 3UJI cpaBHU-
BAE€TCsA C HOBOM MO/EJIBIO XOJIOANIBHOM YCTAHOB-
KU 110 HECKOJIBKHM ITOKA3aTEIIAM:

Ne 1r.11. OcHoBHBIE ITapaMeTpsl Tun MmoaeIu
311 HoBaa moaenb
1. KoadhpuimeHT X0m010IpOn3BOAUTETBHOCTA 1,0 100,0 u 6onee
2. [ToTpe6iisieMast MOIITHOCTD, BT 150,0 6,0
3. Bec xonmogunbHOro arperara, Kr 18,0 26,0

N3 Tabnuipl BUIHO, YTO AJIBIEPHATUBHBIN XOJIO-
JWIBHHK BECbMA JIETOK, IIPAKTUYECKU HE IIOTPED-
JIAET 3HEPTUH OT CETU. DJIEKTPOIHEPIH HYKHA
JIMIIb I IIYCKA YCTAHOBKHU. ABTOPBI OOEIIAIOT:
€CJIN BJIOKUTDH B PA3PAOOTKY ATPEraTd MUIINOH
JIOJIJTAPOB, TO B TEYECHUE I'OJJd IIPOEKT OYAET pea-
JIN30BAH, 4 3ATPATHI OKYIIATCA 34 BOCEMb MECALIEB.
YTO K€ KACAETCSA MATHUTOKAIOPUYECKOTO (-
dekra, TO B Poccny NIPpUOPUTET B €TI0 U3YYEHUN
NPUHAJICKUT KOMIAHUU <«[IepCIIeKTUBHBIE
MATHUTHBIE TEXHOJIOTUU U KOHCYJIBTAIUN»
(http://www.ndfeb.ru). Ee BO3I/IaBIsIET JOKTOD
(PUBNKO-MATEMATUYECKUX HAYK, 3ABEAYIOITNN J1ad-
6oparopuent pusaka MI'Y Anekcaggp TUIINH.
COTPYIHUKH KOMITAHHUH — COABTOPBI 60s1ee 70 Ha-
VYHBIX PA0OT B JAHHOU OOGIACTH, O6IANATENN
IATU ABTOPCKUX CBUJETEIBCTB U MMATEHTOB.
(Peoaxmop: boaee noopobro o paspabomrax
Komnanuu J1epcnexmusnsie MazHumHble nmex-
Hono2uw> uumaiime 6 cmamaoe Tuuiunoti E.H.).

Iapannenvusle uccredo8anus umu
opuzunanshusie paspadoomru?

Ecnyn pocCHUIICKUM (PU3UKAM BCE JKE HE YIACTCS
JOCTHUYDb MEXKIYHAPOJIHOI'O YPOBHA IIPUMEHEHUA
MATHUTOKAJIOPUYECKOTO 3(PPEKTA U CO3ATh
OTEYECTBEHHBIN aHAJIOT MX, TO, MOXET OBITbD,
CTOUT BCIIOMHHTB XOPOIIO 34a0bIThIE PA3PAOOT-
KU COBETCKOU 310XU? TpagUIIMOHHBIE YCTAHOB-
KU, UCIIOJIb3YIOIIHNE XJ1a/JaT €HThL, [TIO3BOJIAIOT [IPU
OIIPEAEIEHHBIX TEXHUYECKHUX YCOBEPIIEHCTBO-
BaHUAX (IPOAECIAHHBIX, KCTATH, JaBHBIM-/IABHO)
UCKIIOYUTD OJABOJ 3Hepruu ussHe. [lonygaer-
Cs1 ABTOHOMHBIN XOJIOAW/IBHUK, AJIBT€PHATUBHBINA
MX, He TpeOYIOIHN JOPOTHUX U IK30THYECKUX
MAaTEPUAIOB.
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Eme B 1978 rogy A.1.H. B.A. 3bICMHBIM ITOJIy4EHO
ABTOPCKOE CBHUJIETEIBCTBO Ne 591667. B HEM
OIIHUCHIBAETCA OECIPUBOJHBIA XOJIOJAUIBHUK,
IIPOU3BOJAIINI XOJIO/ 34 CUET TEIUIA OXJTAXKIAe-
MBIX T€Jl. XOJIOJUIbHUKH 3bICUHA Pab0Tanu 110
U300PETEHHBIM UM «TPEYI'OJIbHBIM ITUKIAM». C
1962 rojia uX BBITYCKAIN MEJIKOCEPUMHBIMU
napTusaMu. [1pu ceoert pabore OHU HE TPpebOBA-
JIM BHENITHETO MOJIBOJA SHEPTUMU.

TpagUIIMOHHBIE OXJIAJUTEIbHBIE [TUK/IbI BKIIOYA-
IOT PACHIUPEHUE KUJKOI'O XIAAATCHTA C OJIyYe-
HHEM PAOGOTHI PACHIUPEHMUS U CKATHUE OOPA3YIO-
IUXCA TIAPOB C TTOCJICAYIOMICH UX KOHICHCAITU-
et [TogoOHbIE UKL TPEOYIOT 34TPAT SHEPIUH,
[IPUYEM B UTOT'E 3ATPAYECHHAs SHEPIUs BMECTE C
U30BITOYHOI BHYTPEHHEN 3HEPrUer pabodero
TeJIa TIOJIHOCTBIO OTAACTCA OKPYXKAIOIICH Cpejie.
DTOT HEZOCTATOK YACTUYHO OTCYTCTBYET, €CJIU
paboyee TeI0 OXJIAKAAETCA C IOMOIIBIO YCOBEP-
IIEHCTBOBAHHOTO ITUKJIA, BKIIIOYAIOWICTO CIICAY-
IOIUEC TIPOLECCHL:

. PAaCHINPEHNE JKUJIKOTO XJI4JJAT€HTA C [TOJy-
YEHHUEM PAOOTHI PACIIMPEHN,

. CKaTUE OOPA3YIOUTUXCS MAPOB C OCIENY-
IOIIEHN UX KOHACHCALIUEH,

. MOBBIIIICHUE TABACHUS OCTABIICIICS KU -
KOU (pasbl 10 JaBIEHN KOHJCHCALINH,

. OTOOp €10 TEIUIA OT OXJIAXKJAEMOIO TENIA
IIPU OJTHOBPEMEHHOM HAT'PEBE ITOM JKHUJKOU
¢a3bl 10 TEMIIEPATYPBI KOH/ICHCAIIUH

. CMEIIEHUE KUJIKON (PA3BI C JKUJKOCTHIO,
IIOJIyYEHHOH IIPU KOHJICHCAITIH ITAPOB.

B.A. 3pICHH IIPEIOKIIT YCOBEPILICHCTBOBATD JAH-
HBIN JOCTATOYHO HEIKOHOMUYHBIN CIIOCOO.

60



OKa3aJ10Ch, YTO HEOOXOANMO OOECTICYUTD O0JIEe
IIOJIHOE MCIIOJIb30BAHUE TEIUIA OXJIAXKIAEMOI'O
TEJa U IIPOU3BOJCTBA paboTHL Ilepen oxmax-
JEHUEM B OXJIAZIUTEIBHOM LIUKJIE TEMIIEPATYPY
paboyuero Tera CHIXKAIOT A0 TEMIIEPATYPHI, KO-
TOPAsl IPEBBILIIAET TEMIIEPATYPY OKPYKAIOIIEH
cpeapl. BeienuBiieecs TEIIO UCIOAB3YIOT BO
BCIIOMOTI'aTEJIbHOM PACHIMPUTEIBHOM IIHKIIE C
HoJIy4eHHUEM paboThl. IIpu 3TOM HIZKHIOIO TEM-
IIEPATYPY BCIIOMOI'ATEIbHOI'O PACHINPUTEIBHO-
I'O IUKJIA ¥ BEPXHIOIO TEMIIEPATYPY OXJIAIUTEIIb-
HOTO LIMKJIA MOAJEPKUBAIOT HA TAKOM YPOBHE,
4TOOBI CYMM4 IIOJIy9d€MBIX B OOOUX ITUKIAX Pa-
OOT ObLIA GOJBIIE CYMMBI 3ATPAYUBAEMBIX PAOOT
B 3THUX K€ LIUK/IAX.

XonogunbHas yCTAaHOBKA B.A. 3pIcHA COCTOUT
U3 IBYX YACTEW — OXJIAAUTEIBHOM U paCIIUupU-
TEJIbHOM. PacimupurenbHas 94acTb yCTAHOBKU CO-
JEPXKUT geTangep 1, BBIXO[ KOTOPOI'O IOJKIIIO-
4eH K cenaparopy 2. Ilaposad IMHHA cenaparo-
pa 2 NpUCOEINHEHA K BXO/Jy B KOHJAECHCATOP 3.
KupkocTHaa TMHUA NOJKIIOYEHA K BBIXOY U3
KOHJICHCATOPA 3 U K IIEPEKAYNBAIONIEMY HACOCY 4.
Bpixoz 13 HACOCA 4 TOJAKIIOYEH K TEITIOOOMEH-
HUKY 5. OXJIaUTENbHAS YACTh YCTAHOBKH CO-
NEPKUT AeTanep 6, MOJKIIOYEHHBII K Cerapa-
TOpy 7. IlapoBasd muHudg cenaparopa 7 IpUcoe-
JUHEHA YE€PE3 KOMIIPECCOP 8 K KOHJAECHCATOPY
9. KngkocrHag IMHUA cenaparopa 7 yepes e-
peKaYuBaOMUA HacoC 10 NOoAKIIOYEHA K TEIl-
JIOO6MEHHUKY 11.

Puc.2

VCTAaHOBKA paboTaeT CAEAYIONUM OOPaA30OM.
Kugkun xymafareHT paciupsaIiorT B geranaepe 1
PaCHIMPUTEIBHOT'O IIUKJIA O TEMIIEPATYPBL, IIpe-
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BBIIIAIOMIECH TEMIIEPATYPY OKPYKAIOMIEN CPELBL.
OT NOJIy4EeHHON MAPOKUIKOCTHON CMECH OTJE-
JISIIOT B CEMApaToOpe 2 MapoBylo (pazy, KOTOPYIO
KOHJICHCUPYIOT B KOHJIEHCATOPE 3. 3aTEM €€ CO-
E€IUHSIOT C OCTABIIECS JKUAKOU (PA30U, ITIEpEKa-
YHBAIOT HACOCOM 4 ¥ HATPEBAIOT B TEIJIOOOMEH-
HUKE 5 0€3 U3MEHEHUS AIPETATHOTIO COCTOAHUSL.

XaJareHT OXJIAAUTEIbHOI'O [UK/IA PACIIUPAIOT
B fieTanjepe 6. I[TIoNy4eHHYIO TapOXKHIKOCTHYIO
CMECDH PA3AEIIAIOT B cenaparope 7. BolaeaeHHyIo
IAPOBYIO (PaA3y CKUMAIOT KOMIIPECCOPOM 8 U
KOHJICHCUPYIOT B KOHAEHCATOPE 9. BhlIEIEHHYIO
JKMJKYIO (pa3y IIEPEKAYNBAIOT HACOCOM 10 1 Ha-
I'PEBAIOT B TEINIOOOMEHHUKE 11 6€3 N3MEHEHUA
arperaTHOro COCTOAHMA O TEX IOp, IIOKA €€
TEMIIEPATYPA HE IPEBLICUT TEMIIEPATYPY OKPY-
JKAIOIIEN cpeabl. Harperyio xXugkyro ¢asy cMme-
MIMBAIOT CO CKOHACHCHPOBAHHBIMH ITAPAMU U
OXJIAIUTEJIbHBIN ITUKII IIOBTOPAIOT CHOBA.

OxytaanTebHOE JEUCTBUE IIPOU3BOJAT C IIOMO-
MIbIO XJIATATEHTOB B TEIVIOOOMEHHUKAX 5 1 11.
DHeprus I IPUBO/IA BCEX HATHETATENBHBIX Ma-
IIMH [MKIA (HACOCH 4,6, KoMIIpeccop 8) BhIpa-
6GaTIBAIOTCS JleTaHepamu 1 1 6. [1J1s yIIpOIeHUst
YCTAHOBKH JIeTaHJep 6 MOXKET ObITh 3AMEHEH
Jpoccenem.

OxXnaxkgeHue padodero Tea 6€3 3aTPaThl BHEII-
HEN pab®OTHI BO3MOXKHO IIPU COOMIOIEHUHN CJIE-
ayoomux ycaosuid. KIIJ geranjgepa pacupu-
TeJbHOI'O IMKIa cocrasisger 0,65, KITJ Hacoca
0,80 u KIIJ xommipeccopa 0,85. [leranaep B OX-
JIAIUTEIbHOM IIUKJIE 3AMEHAETCA IPOCCEIIEM.
Bremmnee pabouee TeNO OXIAXKIAETCAI OT TEMIIE-
partypsl 363° K 10 TemriepaTypst 283° K (ipu TeM-
neparype okpyxamwieu cpensl 293° K). Eciu
HIDKHIOIO TEMIIEPATYPY PACHIUPUTEIBHOTO IIHUK-
JIa ¥ BEPXHIOIO TEMIIEPATYPY OXJIAJUTEIBHOTI'O
UKJIA DOAAEPXKUBATL HA ypOoBHE 301° K| TO 110-
JlydaeMas B PACHIUPUTEIBHOM ITUKJIE Pa60Ta
IIPEBBICUT CYMMY PabOT, 3aTPAYUBAEMBIX B 060-
X ITUKJIAX.

Taxkxum 06pa3oM, cxema, NPENIOKEHHAA €IIE B
1978 rogy B.A. 3bICMHBIM U €I'0 KOJUIEI'AMU U3
[MonurTexHNIeCKOro HHCTUTYTA, [TIO3BOJIAIA CO-
3[ABATh XOJIOJUIbHbBIE YCTAHOBKH, PA0OTAIOIINE
6€3 1oBO/IA 3HEPTUU U3BHE. EC/IN B HACTOAIIUNA
MOMEHT IIPOU3BOJUTENU XOJIOIHUIBHON TEXHU-
KU ITOOOSATCSI PUCKOBATh, PUHAHCUPYS BHEJPE-
Hue MX, TO mouyeMy Obl UM HE HAYATh CEPUITHOE
IIPOU3BOJCTBO ABTOHOMHBIX XOJIOJUIbHUKOB I10
cxeMe B.A. 3picrHa? DTO IO3BOJINT 3HAYUTEIBHO
YMEHBIIUTD KOJIUYECTBO SHEPIUU, 3ATPAUYHBAE-
MO HAa UCKYCCTBEHHOE OXJIAKJIEHHE B OBITY U
IIPOMBIIIEHHOCTH.

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



byget Au Poccusi camocTosTeAbHO pa3BuBaTh
0K03(ppeKTUBHYIO TEXHOAO2UID MA2HUTHOZ0 OXAKJEH

TummHaa E.H., Poccus

OO0 “TIepCrEKTUBHBIE MATHUTHBIE TEXHOJIOTUH U KOHCYJIBIallun”
Jebpenesckas Hab., 7/1, opuc 303, 115114, Mocksa
Temn.: (095)799-56-14, ®akc: (095)787-81-78
http://www.ndfeb.ru
Email: entishina@ndfeb.ru, magnet@ndfeb.ru

B nHamert crpaHe 10 HACTOAILEIO BPEMEHU IIPO-
6JieMa MATHUTHOTO OXJIAXKACHUS CYIIECTBYET
TOJIBKO HA4 YPOBHE HAYYHBIX JTA60PATOPUM, XOTS
UMEHHO POCCUHCKHE ydeHble B Hadale 90-X ro-
JIOB BBITIOJTHWIN MEPBBIE PA0OTHI IO TEOPUU U
MPAKTUKE NpUMeHeHna MKD 11 co3IaHusa mar-
HUTHBIX XOJOAWIBHBIX MAllIUH. B 4acTHOCTH, HA
pusngeckoM paxkyasrere MI'Y o pykoBoACTBOM
I.d.-M.H. A M. TUIIMHA YK€ MHOTO JIET BEJICTCS
MMOHCK ONITHUMAJIbHBIX MATEPHUAJIOB JIJII MATHUTHO-
IO OXJIAKJCHHUS B PA3JINYHBIX TEMIIEPATYPHBIX
JuarnaszoHax. [IposesieHa 60bias paboTa 1o aHa-
JIN3Y XaPAKTEPUCTUK MHOT'OYHCICHHBIX KOMOU-
HaITUH PEAKO3EMEIbHBIX U MATHUTHBIX METAJUIOB
U JPYTUX MATEPHUAIOB. YCTAHOBJICHO, UYTO CIUIAB
ponwst ¢ skenesom Fe, Rh, o6magaer MakCuMab-
HBIM U3BECTHBIM y/1€/IbHbIM MKD, B HECKOIBKO Pa3
npesbimanmum MKD matepuanos, OOBIYHO HC-
MOJB3YEMBIX B UCCJIETOBAHUAX 110 MATHUTHOMY
OXJIAKIECHMUIO.

Tops4mii 1 XOJIOHBIA TETUIOOOMEHHUK

TTOCTOAHHBI MATHUT

d>

Koneco ¢
MATHUTHbBIM

TIOPOIIKOM

MarauTonpoBoJ

Puc. 1
Cxema paboThl MATHUTHOT'O XOJIO/IM/IBHUKA
http://www.ndfeb.ru

OJIHUM 13 OCHOBHBIX HANIPABICHUI UCCIEOBA-
HUI KOMHOAaHUU “IIepCIIEKTUBHBIE MATHUTHBIE
TEXHOJIOT'UY U KOHCYJIBTAlUUN” ABIAECTCA IIONUCK U
CO3/TaHUE HOBBIX MATHUTHBIX MATEPUAJIOB, KOTO-
pbIE MOTYT OBITH UCITOIBb30BAHbBI B KAYECTBE PA0O-
YHUX TEJI MATHUTHBIX XOJIOAWUJIbHBIX MAaIlluH. B
JIAHHOM HaIIPaBJICHHUHN KOMITAHUSA TTOJIEP’KUBACT
TECHBIC HAYYHbIC KOHTAKTHI C YYCHBIMH PS/id YHHU-

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

BEPCUTETOB U HAIIMOHAJIBHBIX J1a6OPaATOPUH
CIIIA, a Taxxe EBponbl u Kurad. B Hacrogamun
MOMEHT KOMIIAHUS PACIIOIATA€T OJTHUM U3 KPYII-
HEUINNX COOPAHUN JIMTEPATYPHI 1O TAHHOH TEME
(6onee 500 KkOUM CTATEN, COOOIMEHUN U T.JI.).
COTpyTHUKH KOMITAHUH SIBJISAIOTCS COABTOPAMU
oosnee 70 HaydHBIX padOT U OOIAAATEIAMA 5 AB-
TOPCKUX CBUJETENBCTB U MATEHTOB POCCUIICKON
depepanyiy 1o JAHHOM TeEMATHUKE. VIMu ony6n-
KOBaH DA/ (PYHAAMEHTAIBHBIX O630POB B KHUT'AX
U 3HIMKIONEAUAX, U3JAHHBIX 34 PYOEKOM, 1O
MKD 1 MArHUTHOMY OXJIKIAECHUIO, 4 TAKKE I10/I-
TFOTOBJIEHA K II€YATH MOHOTpadusa «MarHuToKa-
JIOPUYECKUI 3(PQEKT U €r0 IPUMEHEHUA», KOTO-
pas Oyxer usgana Institute of Physics, Oxford B
2003 rony.

KoMITaHus TaKKE 3aHUMAETCS PA3PAOOTKOM U U3-
TOTOBJIEHHUEM 3KCIIEPUMEHTAIBHOTO OO60PY/IOBa-
HUSA JUIT U3MEPCHUSA MATHUTOKAJIOPHUUECKUX
CBOYICTB B UHTEPBAJIE TEMIIEPATYP OT 5 10 500 K
U BBIIIIE, OBUIO MOIAHO 8 3a54BOK HA MTATEHTHI PO.

B nexabpe 2001 rojja KOMIIAaHUEH ITOJTy4€H TATEHT
P® na usobperenue «Pabdouee meno MazHum-
HOL X0N00UNBHOUL MAUUHBL HA OCHO8E Maz2-
HUMHBLX NOAUAOCPHBLX KOMNACKCOBE».

N306peTeHne OTHOCUTCA K XOIOAWUIBHOM TEXHU-
KE U MOJKET OBITb UCIIOJIB30BAHO B MATHUTHBIX
XOJIOAWBHBIX MAIINHAX, pa0OTAIONIUX B OOIaC-
TH Temreparyp Huwke 20 -50 K. ITpenioxeHo pa-
6ouee TeI0 MArHUTHOM XOJIOIWIbHON MAIUHBI,
NPEACTABIIAIONIEE COO0H CyllepIapaMarHUTHBIN
MaTEPHaTI HA OCHOBE MATHUTHBIX ITOIHS/ICPHBIX
KOMIUIEKCOB IIEPEXOJHBIX METAJLIOB. TaKOM MaTe-
PHA XapPAKTEPU3YETCS BBICOKUM 3HAYCHUEM H3-
MEHEHMA MAIHUTHOU YACTU SHTPOIUU I10/ JI€M-
CTBUEM MATHHUTHOTO IOJIsL, YTO HEOOXOAUMO JIs
MOBBIMIEHUA 3(PPEKTUBHOCTH PAOOTHI MATHUT-
HBIX XOJIOAWUIBHBIX MAIlIMH B OOJIACTU TEMIEPA-
Typ HIke 20 - 50 K. Pabouee Teno npeiCcTaBisaeT
CO60I1 MArHUTHBIIN ITIOPOMIKOOOPA3HBIN MATEPHU-
AJ1, OTTIMYAIOITHUHCS TEM, UTO C I1EJIBIO ITOBBITICHUS
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3(PPEKTUBHOCTH B KAYECTBE MATHUTHOI'O MATE-
pHaIa UCTIOJIB3YIOTCS CYIIEPIAPAMATHUTHBIE T10-
JISIIEPHBIE KOMIUIEKCHI IIEPEXOAHBIX METAJIIOB.
DTHU NTONUSIAEPHBIE KOMIUIEKCHI CoJepKaT 3d 1ie-
peEXOoAHbIE METAIUIBL, TaKKE Kak Fe, Ni, Mn, Cr, 4f
[IEPEXOJHBIE METAJUIBI, TAKUE KAK PEAKO3EMEIIb-
Hbie MmeTauibl Nd, Gd, Tb, Tm win ux cmecu. Yio-
MSIHYTBIE TTOJIMSIEPHBIE KOMIUIEKCHI IEPEXOIHBIX
METAJUIOB UCIIOJIB3YIOTCSA B CBOOOJHOM BUJE U
HAHECEHbl HA HEMATHUTHBIN BbICOKOIIOPUCTBINA
HocuTenb Trna Al,O, win SiO,,

B coaBTOpcTBE € COTPYAHUKAMH KOMITaHUH “Tlep-
CIICKTUBHBIC MATIHUTHBIC TCXHOJIOTHH 1 KOHCYJIb-

TaluKu” U PU3NIECKOro gaxkynsrera MIY yxe
MHOTHE 'O/ TPYAATCA CO3AATENN PAOOYErO IIPO-
TOTUIIA MATHUTHOT'O XOJIOAWIBHHUKA, O KOTOPOM
112 peys Boie. K coxanenuro, B Poccun Takue
Pa3pabOTKU BEAYTCA HA HEAOCTATOYHOM YPOBHE
MU3-32 OTCYTCTBUS HEOOXOAUMBIX CPECTB. He BbI-
3BIBAE€T COMHEHUS, YTO IIPU COOTBETCTBYIOIIEN
(PUHAHCOBOU NOJJEPIKKE IT'OCYAAPCTBEHHBIX WIN
KOMMEPYECKHUX CTPYKTYP Pa3pabOTKA TEXHOJIO-
I'MH U IPOU3BOACTBO MATHUTHBIX XOJIOJWUIbHU-
KOB B Poccum 6€3ycioBHO BO3MOYKHEL 110 Hate-
My MHEHHIO HEOOXOAMMO B CAMO€ OJIMDKANIIee
BPEM IIPUBJIEYD K PAOOTAM B IAHHOM HAIIPABJIE-
HUM BCE 3AMHTEPECOBAHHBIE CTOPOHBL

Ionyuenue anexmpoanepzuun ¢ UCRONB3IOBAHUCM AMMOCPHEPHOZ0 KUCIOPOOa U
pacmeopa nosapennoii conu

http://www.regnum.ru/expnews,/95069.html, http://www.cktvvc.ru/start_ielm.asp

Ha 3aBope «Ypananement» (T. Ydanen, Poccus)
Pa3paboTaH HOBBIA BHJ] XUMUYECKOT'O 3JIEKTPO-
IMUTAHUA - METAJUIO-BO3IYIITHBIE UCTOYHHUKH TOKA
(MBHT). OCHOBHOE NIPEUMYIIECTBO HOBUHKHU
34AKIIOYAETCA B TOM, UYTO B HEM HET JIEKTPOJIOB C
OKUCJIUTEIIAMU, OTIIPEACTIAIONNX AIEKTPUIECKYIO
€MKOCTb OONBIIMHCTBA 6aTapei. B kauecTBe
OKUCJIUTENA UCIIOIb3YETCA KUCIOPO, OOBIYHOTI'O
ATMOC(PEPHOTO BO3/1yX4d, 4 B KAUECTBE ANEKTPOJIN-
T4 - PACTBOP MOBAPEHHOU COJH, YTO OOECIICUH-
BA€T KOJIOTUYECKYIO 6€30IACHOCTD U3JIEIHS.
JlaHHBIC UCTOYHUKH TOKA HE TPEOYIOT IHOoA3a-
PAIKH OT 3JIEKTPOCETH, A4 PECYPC UX PAOOTHI
JOCTUTAET 5 TBICAY 4ACOB. [10 onieHke cnierpnany-
CTOB, 9TO U300pPETEHNE OTKPBIBAET HOBOE Ha-
IIPABJIECHUE B ABTOHOMHON 3HEPIE€TUKE U UMEET
OOJIbIIINE TTEPCIIEKTUBBL.
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B oTnnume OT raabBaHUYECKUX 3JIEMEHTOB, UC-
MOJIB3YEMBIX OJJHOKPATHO, U PA3/IMYHBIX AKKyMY-
JIATOPOB, TPEOYIOINX NOA3APAIKH OT SJIEKTPUYEC-
Ko cetd, MBUT-6aTapen ABIAIOTCA IPUHIIAIIN-
AJIbHO HOBBIMU 9KOJIOTUYECKH YUCTBIMU UCTOYHU-
KaMH TOKA, HE TPEOYIOIIUMU IOA3APAIKH OT 3JIEK-
TPUUYECKOU ceTu. VX nepesapsagka OCyIEeCTBIIAET-
CA IIyTEM MEXAHUUYECKOH 3AMEHBI AaHOAHBIX IUIAC-
THUH U OJHOBPEMEHHON CMEHBI COTIEBOI'O AJIEKTPO-
JINTA, KOTOPBIH IIPU PAZPSLKEHUHN PACXOAYET BOLY
Y 3aTYHIAETCA NIPOAYKTAMH PEAKIIUY, [IOTy9a€MBI-
MU IIPU PACXOAOBAHUU AHOAOB. DJIEKTPOIUTOM B
HUX CJIY’KUT BOJHBIF PACTBOP ITIOBAPEHHOM COJIH,
KOHLICHTPALMA KOTOPOU cocraster 120-170 r/murp.
Bopa MOeT OBITh B3ATa 13 JIIOOOI'O BOAOEMA, MOX-
HO HUCIIOIb30BATh U MOPCKYIO BOZY.

[TONOXUTENBHBIN SJIEKTPOZ, (KATOR,) - ra3ogudy-
3HOHHBI, OH ABJIAETCA HE PACXOAYEMBIM U ITIO3BO-
JIAET UCIIOJIb30BATDH B KAUECTBE OKUCIUTENA ATMOC-
epHBIIT KUCIOPO,. OTPHULIATENbHBIN JIEKTPOJ
(aHOR) TIPEACTABIAET COOOM IVIACTUHY U3 MATHU-
€BOI'0 WIX CIIETUATIBHOT'O AJIIOMHUHHEBOT'O CIUIABA.

B macrosmee BpeMsa MOCKOBCKULI «LJeHTp KomMep-
LUATU3ALNUHA TEXHOJOTUI» IIPEAIATAET CBOUM
KJIMEHTAM Pa3HOOOPA3HBIE IEKTPOOATAPEN, CO-
crosue u3 MBUT. Takue anekrpodaraper MOX-
HO UCIIOJIB30BATh B OBITY, B KAUECTBE JOMAIIHUX
SJICKTpOCTZlHI_[I/II;I I ABTOHOMHBIX HCTOYHHMKOB
SHEPIUU

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



AMCKOBBII réHepaTop-ipephIBaT

HUTHOTIO ITOTOKa

Aman JI. ®pankep, Kanama

Email: al.f@shaw.ca
http://www.fortunecity.com/greenfield/bp/16/interference2.htm

Peoaxmop: Iloopobreti 06 ycmpoticmee u sxcnepumernmax AnavaJl. Ppankepa wumaiime 8 cneoyio-
ujem 8oL1ycKe Hauezo HYPHaA.

-

JMCKOBBIY 3JIEKTPOTEHEPATOP-IIPEPBIBATEID MATHUTHOT'O IOTOKA (IIBETHBIE (DOTO YCTPOMUCTBA CM. HA
OOJIOXKKE) ABAETCS YCOBEPUIEHCTBOBAHHOM BEPCUEN I'€HEPATOPOB DKINHA. ABTOP IIPUIIIE K BBIBO-
Iy, 4TO JIJI 60JIe€ BLICOKOM IPOU3BOJUTEILHOCTH 3JIEKTPHUYECTBA HEOOXOAMMO BHECTU OIIPE/E/ICH-
HBIE U3MEHEHUA B KOHCTPYKIUIO FEHEPATOPA, YTO ITO3BOIWIIO OBl IPUBOJUTD BO BPAIIEHUE MEHBIITYIO
BHYTPEHHIOIO MACCY C ITOMOIIbIO COTAHCUPOBAHHOIO JJMCKA POTOPA. B TO Ke Bpema HeoOXOoauMO
YUYUTBIBATD, YTO MATHUTHOE I10JI€ BHYTPH KATYLIEK IIPEPBHIBACTCS, B TO BPEMA KAK BPALIEHUE MATHUTOB
WIN KATYIIEK OTCYTCTBYET.

[Tpu paboTe HaZ CO3MaHUEM I'€HEPATOPA UCIIOIb30BAIMCH O0JIEE MOIIHBIE HEOAUMOBBIE MATHUTLIL U
KATYIIKU C aMOP(HBIMU CEPACYHUKAMU, 4 CUCTEMA ObUIA CKOHCTPYUPOBAHA TAKUM OOPA30M, YTOOBI
IIOTOK MOT IUPKY/JIMPOBATh B MATHUTHOM KOHTYPE IMPHU HATUYHUU MATHUTHOT'O 9KPAHUPOBAHUSA. BBLIO
MIPOBEJECHO HECKOIBKO MPOCTEHINMNX IKCIIEPUMEHTOB C MATHUTHBIM 9KPAHUPOBAHUEM, ITIPHU 3TOM HUC-
TIOJIb30BATHCH JKEJIE3HBIC TVIACTUHBL, KEPAMUYECKUE MATHUTHI U HEOOIBIINE TPAHC(HOPMATOPHL. Mar-
HUTBI U TPAHC(HOPMATOP OBUIH HEMIO/IBMIKHO 3aKPEIVICHBI IPYT HAIIPOTHB APYTa, IPUYEM MEK/TY Mar-
HUTOM U TPAaHCHOPMATOPOM CYIIECTBOBAJ BO3AYIIHBIN 3230D.

Korza ycTpoHrcTBO 6b110 COOPAHO, ABTOP BBOJWII U BBIBOAWII JKEJIE3HBIE IVIACTUHBL B BO3AYIIHBINA 32a-
30p MEX/IY MATHUTOM U TPAHC(HOPMATOPOM, YTO IPHUBOJMIIO K BOSHUKHOBECHUIO UMITY/IbCA TIEPEMEH-
HOT'O TOK4 B HETMTO/IBIZKHO 3aKPEIIJICHHOM KaTylIKe. [IpruMeHeHne 3TOro NPUHITUIIA M YCOBEPIICHCTBO-
BAHUE KOHCTPYKLIMU I'€HEPATOPA MO3BOIUIO CO3JATh MEXAHUYECKOE YCTPOHCTBO, B KOTOPM OCVIIIE-
CTBJIIIOCh MATHUTHOE SKPAHUPOBAHUE. YCTPOUCTBO MOJIYYHUIO HA3BAHUE JUCKOBOI'O AJIEKTPOIECHE-
paTopa-npepPbIBATENA MATHUTHOTO TTOTOKA (JIS1 IPEPBIBAHUA MATHUTHOTO TIOJI B BO3/YIIIHOM 3430-
pE WIN «HEUTPATIBHOM 30HE» MEKAY KATYIIKAMH U MATHUTAMH HUCIHOJIb30BAJICA TOHKUN METAIUTNYEC-
KU INCK).

YHUKAJIBbHOCTB JJAHHOI'O METO/Id COCTOUT B TOM, YTO BBIXO/[, SHCKTquCCKOﬁ QHCPI'KU MOXKCET OBITH

TIOJTYYCH IIPH HCIOJABMIKHDBIX MATI'HUTAX U KATYIIKAX, IIPU 9TOM OTIIAJACT HCO6XOI[I/IMOCTB B IIIETKAX 1
NIEPEKITIOYATEIIE, A JUIS 3AITYCKA TPEOYETCsI OU€Hb HEGOJIBINOI BPAIAIOIINI MOMEHT.

Hosasa Snepeermuica N4, Hroab-Asaycm 2003 64



Mortop lToBapga A)xoHCOHa

00630p MOATOTOBWIA KOPpecHOoHAeHT Asuia Ilamosa, Poccust

B anipene 1979 roga I'osapz J>xoncon, CIIA, 3a-
IATEHTOBAJI MOTOP H4 IMOCTOAHHBIX MATHUTAX
(N2 4,151,431). Llenpo 3TOro N300PETEHN OBLIO
HUCIIOJIb30BAHUE ABJICHUA MATHUTHOI'O Bpallle-
HUS HEMAPHBIX JIEKTPOHOB, IIPOUCXOJAIIETO B
(PEPPOMATHUTHOM BEMIECTBE, IS IPUBEICHUA
MATE€PUAJIBHOI'O TEIA B OTHOHAIIPABIECHHOE IBU-
J)KeHHe. MCnonb30BaHNUE JAHHOI'O ABJICHUA I10-
3BOJIAET MOTOPY PabOTATh UCKIIOYUTEIBHO 34
CYET MATHUTHBIX CWJI, BO3HUKAIOIINX B IIOCTOSTH-
HBIX MArHUTaX. C IPAKTUYECKON TOYKU 3PEHUA,
H4 OCHOBE 3TOT'O OTKPBITUSA MOI'YT OBITh CKOHCT-
PYHUPOBAHBI MOTOPHI IUOO JTUHEUHOTO, JTUO0
POTOPHOTO TUIA. Llenp N3006peTEHNA — CO3J4Th
OIITUMAJIBHYIO KOMOWHAITHIO, B KOTOPO OBl YUM-
TBIBAJINCh MATEPUAJIBL, KOH(PUTYPALIHA U MATHUT-
Hasl KOHOeHTpauus. ITonobHas KoOMOUHALIUI
IIO3BOJIAET UCIIOJIb30BATh CUITY, TCHEPUPYEMYIO
CIIMHAMU HEIIAPHBIX 3JIEKTPOHOB, CYIIECTBYIO-
IIUX B IOCTOIHHBIX MATHUTAX, JJI TIUTAHUA MO-
TOpa. He3aBucuMo OT TOTO, UMEET JIL MOTOP JIU-
HEWHYIO WIN POTOPHYIO KOHCTPYKIIHIO, B KAXK-
JOM CJIy4ae «CTATOP» COCTOUT U3 MHOXKECTBA
IIOCTOAHHBIX MATHUTOB. DTH MATHUTHI 3AKPEIUIe-
HBI OTHOCHUTEJIBHO JAPYT APYyTrd B IIPOCTPAHCTBE
TAKUM OOpPa30M, YTO TPAECKTOPHUS UX JIBIKECHUA
OyIeT JIMHEUHOMU 11 MOTOPOB C IMHEUHOU KOH-
CTPYKLIUEN WU KPYT'OBOM /11 MOTOPOB C POTOP-
HO¥M KOHCTPYKLHEN. DIIEKTPOMATHUT AKOPA HaA-
XOJUTCA B IIPOCTPAHCTBEHHON 3aBUCUMOCTH OT
TPAECKTOPUHU ABWKXCHUA, 334JAHHON MATHUTAMU
CTATOPA, MEX/y KOTOPBIMH CYIIECTBYET BO3ZYIII-
HBIHN 33230p.

MarHuThl CTaTOPA YCTAHOBIEHBI TAKUM 0OPA30M,
YTO UX OJJHOMMEHHBIE ITI0JII0CA IIOBEPHYTHI B Ha-
IIPaBJIEHUU MATHUTA KOs ITOCKOJIBKY MarHUT
SIKOPsI TOKE MMEET IOJII0CA, KOTOPBIE OJHOBPE-
MEHHO MPUTATUBAIOTCSI U OTTAJIKUBAIOTCS OT
CMEKHBIX ITOJIIOCOB MATHUTOB CTATOPA, TO IPHU
3TOM Ha MarHUT SIKOPS JEUCTBYIOT KaK CHJIBI
IIPUTSDKEHUS, TAK U CUIbl OTTAJIKUBAHUS, B pe-
3YJIBTATE YEro IPOUCXOAUT B3AHMHOE CMEIIIEHHE
MATrHUTOB SIKODSI U CTATOPA.
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COOTHOIIEHUE PA3MEPOB MATHUTOB U PACCTOSI-
HUSI MEX/TYy HUMH, C Y4ETOM JIOITyCTUMOT'O pa3Me-
Pa BO3ZYIIHOI'O 3230Pa MEK/y MATHUTAMM SIKOPSI
U CTATOPA, IPUBOAUT K BOZHUKHOBECHHIO CHJIBI,
KOTOpast ICUCTBYET HA MATHUT SIKOPS U IIepeMe-
IIAET €O BAOJb CTATOPA MO HAIPABICHUIO IIyTH
€rO JIBYDKCHUSL.

N3o6perenue JKOHCOHA TO3BOIWIO MPOJEMOH-
CTPUPOBATH HA MPAKTUKE TOT (PAKT, YTO JBIKE-
HHUE MATHUTA AKOPSA OTHOCHUTEJIbHO MATHUTOB
CTaTOpa NPOUCXOJUT MO, AEUCTBUEM KOMONHA-
LUU CWI NIPUTKEHUA U OTTAJIKUBAHUA, BO3HHUKA-
IOIIUX MEX/y MATHUTAMU CTATOPA U AKOP. I1pu
KOHIEHTPAH MATHUTHBIX I10JIEH MATHUTOB CT4-
TOPA U AKOP4, ABWXKYIAA CUIA, JEUCTBYIOAd HA
MArHUT SIKOPS, YBEIUYNUBAECTCA. OTKPBITBIN CIIO-
CO6 KOHIICHTPAITUH MAaTrHUTHOTO MOJIA 3aKII04a-
€TCS B UCTIOJIb30OBAHUU IIACTUHBI C BHICOKOM Mar-
HUTHOU IPOHUIIAEMOCTBIO, IPUMBIKAIOIIEN K
OJHOU CTOPOHE MATHUTOB CTATOPA U KPEIKO
CLIETVIEHHOM C HUMMU.

HpCIIHOLITI/ITCJII)HbIM ABJIACTCA MCIIOJIb3OBAHHC
OOBIIOTO KOJIMYECTBA MATHUTOB AKOPS, KOTOPbIE
MOTYT PaCHOIATaTbCA B MIAXMATHOM HOPAJIKE OT-
HOCHUTEIBHO JPYT APyra (B HAIIPABICHUHU JBIKE-
HHs MATHUATA AKOPA). Takoe CMEIEHNE WIN Pac-
MOJIOKCHUC MAT'HUTOB AKOPSA B ITAXMATHOM I10-
PALKE PACIIPEAEIACT UMITY/IbChI CUJIBL, IEHCTBYIO-
€A HA 3THU MArHUTBHL, YTO IPUBOJUT K OOJIEE MAT-
KOMY BO3JI€HCTBHIO CWI HA HUX, 4 JBIKEHUE JIE-
TAJIEN IKOPS CTAHOBUTCA OOJIEE PABHOMEDPHBIM U
IIABHBIM.

B pOTOpHOM BapHaHTE KOHCTPYKIIUU ITOCTOSH-
HOI'O MATHUTHOI'O MOTOPA MArHUTHI CTATOPA PaC-
IIOJIOKEHBI I10 KPYTY, U MATHUTHI AKOPS BPAILLAIOT-
Cs1 BOKPYI' MATHUTOB CTATOPd. OTPBITHINA JHKOH-
COHOM CIIOCO6 MO3BOJIAET CO3AABATb OTHOCH-
TEJIBPHOE CMEIEHUE MATHUTOB CTATOPA U SIKOPA
IO OCH, 4 TAKXKE PEryIMPOBATh HHTEHCUBHOCTD
JENCTBHA MATHUTHBIX CHUJI HA MAarHUTBL KOS
TakuM CIOCOO0OM MOXKHO KOHTPOJIHUPOBATH CKO-

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



POCTDb BpPALIEHUA POTOPHOM KOHCTPYKLIMU. B yc-
TPOMCTBE MIPUMEHAIOTCA CIIELIMATIBHbIC MATIHUTHI
U30THYTOM (POPMBIL, ITIOKA3aHHBIE HA PrC.1. BeKTO-
PBI CUIBbL KAKIOI'O MArHUTa HAIIPABIECHDBI TAKUM
06pa30M, UTO CO3AAETCS MOCTOSTHHBIN KPYTAIINI
MOMEHT. MOIITHOCTB PA0OTAIOIIETO IPOTOTH-
I1a cocraBjaeT 5 KBT.

IIarenr CIIA  24. 04.1979 N4, 151,431

A A YR AT AY

T\

<SS

Puc. 1

ITatenTs! foBapaa JPKOHCOHA COAEPKAT OJPOO-
HOE OIIMCAHUE €TI0 Pa3pabOTOK:

ITarenT CIIIA N2 4,151,431 «MoOTOp HA 11O-

CTOSIHHBIX MAarHuTax» (24.04.1979)
ITarenT CIIA Ne 4,877,983 «MeToa U yCT-

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

PO¥ICTBO AJIA CO34AHUA MATHUTHOM CUJIbI»
(31.10.1989)

ITatent CIIA Ne 5,402,021 «MaraurHas
JBIDKATENbHASA cucreMa» (28.03.1995)

B namu guu B MHTEpHET MOXHO HAMTHU HEMA-
JIO MyOJINKALIUM, ABTOPBI KOTOPBIX PACCKA3bIBA-
IOT O CBOUX ITOIBITKAX BOCIIPOU3BECTH MOTOP
ToBappaa Ixxoncona. Hanipumep, CtuseH YoJIkep
CO6pas YCTPOKCTBO, KOTOPOE PAOOTAIIO B TEYE-
HUE ABYX MecALleB. HeKni aMepUKaHCKUM UHKe-
Hep (K COXAJIEHUIO, U3BECTHO JIUIIb €TI0 UM —
Puuapp) cobpan KoMaHy €JUMHOMBIIIIECHHUKOB
JUISL TOTO, YTOOBI BOCIIPOU3BECTH JAHHOE YCTPOL-
CTBO U3 CTAHJAPTHBIX KOMIIOHEHTOB. Hanboinee
OAPOOGHO JJAHHAA TEMA PACCMOTPEHA HA CTPAHU-
1€, IOCBAIEHHON nuccinegosanusam Toma bepae-
Ha: http://www.greaterthings.com/News/
FreeEnergy/Directory/Howard Johnson Motor/
TomBearden/index.html. He Tak naBHO uccueno-
BareneMm [lyrimacoM MaHHOM ObUIM ONTyOJIMKOBA-
Hbl OPUI'MHAJIbHBIE dyepTexu moropa (http://
www.greaterthings.com/News/FreeEnergy/
Directory/Howard Johnson Motor/
Douglas Mann/index.html).

Puc. 2

DTOT PUCYHOK MOTOPA OBbLI OITYOJIMKOBAH B AMEPU-
KAHCKOM XypHaie Science & Mechanics B 1980 roay
BMECTE C 3aMETKOH 06 3TOM YAHUBUTEIBHOM MOTOPE,
BBIPA0ATHIBAIONIEM SHEPTUIO TOIBKO MPH MTOMOIIH
IIOCTOAHHBIX MAT'HUTOB.

Peoaryus acyprana «Hoeas snepzemura» 6yoem
paoda nonyuums OMmKAUKU Ha MY NYONUKAUUIO
O POCCUIICIUX ABMOPO8, KOMOPbLE NblIMArOMCs
80CMPOUIBECMIU UL YIHCE B0CNPOU3BENU MOOPD
1osapoa [xconcona.
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epatop boromonosa
A )

boromoaoB B.U., Poccus

B oannoti cmamoe asmopa bozomonosa B.H. paccmomper: (pusuneckuts npuHuun 1o4eHius u3ooimou-
HOLL Mexaru1eckoll anepauu. Pomop 0anHo20 2enepamopa cnocober YCKOpAmca 3a c1uent 0CO0eHHoC-
meli KOHCPYKUUU 0e3 8HeuHe20 UcCmouHuKxa snepeuu. Mot 3anumaemca peanusayueri 0aHHoL uoeu.
Ceou kommenmapuu Bot. voxceme nanpasums Ham no aopecy OO0 JIHT®» ya. JTlvea Toncmozo, 7 — 601,

Canxm-ITemep6ype, 197376, Poccus.

Cxema IEHTPOOEKHOTO I'C€HEPATOPA U300paAKE-
Ha Ha Puc. 1: Ha Basmy 06paTUMOM 3JIEKTPUYECKOH
MAIIUHBI (MOTOP-TEHEPATOP) YCTAHOBJICH LIEHT-
POOEKHBIN PETYIATOP CKOPOCTH YarTa. [Ipu fo-
CTHKCHHHM OIPEIETICHHOM YITIOBOM CKOPOCTH M,
BPAIJAIOIINXCA HA BTy I'PY30B C OOIIEN MaCCOH
1M BO3HUKAET LEHTPOOEKHAA CUIA UHEPLIUU
Fs=m o,’R,, KoTOpas coeepuaem padomy
yenmpooexncuvix cun A =FR,, TO eCTb pa3Bo-
JUT PBbIYAru C rpy3aMu Ha MAKCHUMAJIbHYIO BE/IU-
YUHY pagnyCca KPUBU3HBI TPACKTOPUN BPACHUA
R, ¥ Ipu 3TOM CKHMAET NPYKUHY. IIpy 3TOM
SJIEKTPUYECKASA MAIUHA PA0OTAET B PEKUME “MO-
TOP” W, 3aTPAYUBAI HEKOTOPYIO HEOOIBIIYIO
MOIITHOCTD OT 6ATAPEN, IPEBPAIIAET IEKTPHUIEC-
KYIO SHEPIUIO B KMHETUYECKYIO. Pagymeercs, pe-
AJIbHBIE MOTOPHI BCETA TPEOYIOT 3aTPAT HA CO3/14-
HHE BPAIIEHHUA, HO BEJINYNHA NTIOTPEOIAEMON
IHEPIUU MOXKET ObITh OYEHB HEOOIIBIIION IO CPAB-
HEHUIO C PE3YJIBIATOM (CKATHE IIPYKUHBI).

I'pyssr

[Mpymuna Ban rpanensrit

/

/

Motop-reneparop

[ Topmumani

I'pysbt

Puc. 1

Bo BTOpOM TaKre AEMICTBUA ITOU CXEMBI, MAIIH-
Ha pa60TAET KAK T€HEPATOP. YMEHBIIIEHHUE CKOPO-
CTHU BPALIEHUS I'PY30B ), IPUBOAUT K PACIIHPE-
HUIO NIPY;KUHBI U BO3BPAIICHUIO aKKYMYJIHPOBAH-
Hou sHepruu E , KoTopas mpeobpasyercst BO Bpa-
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A0 MOMEHT Bajia reHeparopa. [logcHum
3TO HA NpuUMepPe: AHAJIOTMYHO YCKOPEHUIO Bpa-
MIEHUA (PUTYPUCTA, PYKU KOTOPOTO MOATAHYTHI K
TYJOBHIIY, B CWIY 3aKOHA COXPAHEHUA MOMEHTA
UMIIYJIbCa (MOMEHT KOJMNYECTBA JABUXKCHUSA
L=mR’w =const), paboTa B3BEJICHHON B IICPBOM
AKTE IIPYKUHBI, 10 IIEPEMEIIEHUIO MACC I'PY30B M
Ha pazuyce KpuBU3HbI R -R, IPOTHUB LIEHTPOOEIK-
HBIX Cul F o, IPHUBE/IET K POCTY KMHETHYECKOH
SHEPIUHn

W=1/2mR *0 *-1/2mR’0n,> D
U POCTY YIJIOBOM CKOPOCTH ITUX I'PY30B
o,=mR*/ mR,? 2

DTO U €CThb Ta IHEPI'UA, KOTOPYIO OJIb30BATEND
noiy4aeT “mapom”. [Ipu 3TOM TAKKE OKHUJAIOTCS
HEKOTOPBIE IIOTEPH, B COOTBETCTBUU C XAPAKTE-
PUCTHUKAMU PEAILHOU IIPUMEHAEMOUN 3JIEKTPU-
YECKOU MAIINHBL

B pesynbrare gericTBug yCTPOUCTBA 34 /1BA TAKTA,
MBI IIOJTYYHM B KOHII€ BTOPOT'O TAKTA IPHUpA-
II€HHE K BO3BPAIleHHOM 3HEPIHUH, 32TPAYCH-
HOU B [IEPBOM TAKTE, TO €CTh IIPHUPAIIECHUE MOII]-
HOCTH YCTPOYCTBA 34 CUET CBOOOAHON 3HEPTUN
cpenpl pusndeckoro Bakyyma (OB, apupa). Teo-
PETHYECKH, COIVIACHO TUITOTE3E ABTOPA [2], UICKyC-
CTBEHHAs CUCTEMA BPAIIECHUA I'PY30B (POPMHUPY-
€T B CTPYKTYPE IJIEMEHTOB CPEIBI (PU3NIECKOTIO
BAKYyM4 MOJCUCTEMY, KOTOPOH JJAHO HA3BAHUE
«IIOTEHIMAJbHOI'O MOJISI IEHTPOOEKHBIX CHJI
nHepuun» [MIICU (M1 opraHusarinonHas gpop-
Ma marepun OOM no Msanosy B.I1. [1]). I1Ipupo-
J1a 3TOT'O UCKYCCTBEHHOTO ITOJIA AHAJIOTUYHA ITPH-
POAE TPABUTAIIMOHHOTO, 9JIEKTPOCTATUYIECKOTO U
MAarHUTHOTO noneu. To ectw [ILJCH ecmb nomer-
yuansHas ama drnepzuu. B Hee rpysbl “IaiaroT” Tak
JKe “6eCIUTaTHO” KaK YeJIOBEK B KOJIOZEIT, 4 YTOOBI
BBIKAPAOKATBCA U3 HEE HEOOXOJANUMO COBEPIINUTD
padoTy. UICTOYHUK IPUPAIIEHUA MOITHOCTH YCT-
pOICTBA 3TO “OECIUIATHO” B3BE/ICHHAS B IIEPBOM

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



4KTE IPYKUHA BO BPEMS <«I1aICHUS> I'PY30B B I10O-
TEHIUAIbHYIO AMy 3Hepruu ITLHCH.

Ecimm o6paTtuMast IEKTPUYECKAA MAIIHA 34 /1B
TAKTa JEUCTBUA BO3BpAIACT HAM (33 BBIYETOM
IIOTEPD) NIEPBOHAYAIBHYIO SHEPI'HIO, TO OTKYIA
JKe 6epercss Cuia ¥ SHEPTETUYECKUNA IOTEHIA AT
UcKkyccrBeHHONM OPM 14 B3BEACHUA IPYKUHDBI?
Kunernyeckas 3HEPrusa BpalleHUsA 110 UHEPLIUU
CUCTEMBI MACC TPY30B HAKAIUIUBACTCA (IIPEBPaA-
IAETCH U3 JEKTPUYECKON) 6naropaps pabore,
COBEPIUIAEMOU CUJIAMU YIIPYTOCTU PHIYAT'OB MO
HU3MCHCHHIO HpHMOJIPIHCIZHbIX TAHTI'CHIHUAJIbBHBIX
BEKTOPOB UMITY/IbCA (MTHOBEHHOM OPOUTAILHON
CKOPOCTH) MACCHI I'PY30B HA PAINyCE UX UHEPLIH-
AJIBHOI'O JBMJKCHMA.

N CTOYHUK MOIHOCTU JAEUCTBUA CUJ CTPYK-
TYPHOH IIE€TOCTHOCTH BEMECTBA PbIYATOB
(cui Kynona, Ban [lep Basibca) HaxoauTca B TOU
JKE OKPYKAIOUIE HAC, BEYHO JBIDKYIICHCA MATE-
PHUAIBHOM CYOCTAHIIUH, CPEAE (PUBUIECKOTO Ba-
KyyMma. Kak rmokaszaHo B [1], Kakias 9yacTuLia Bele-

\ 4

CTBA — 3TO MOJCUCTEMA (PUBUUECKOI'O BAKYYM4,
MIPEICTABIAIONIAA COO0M BUXPb OPTdHU3AIIMOH-
HOU (POPMBI MATEPUHN JIOKAJIBHO KOHIIEHTPHUPO-
BAHHBIX 3JIEMEHTOB CYOCTAHIIUU 2(PHPA, MOKHO
CKA34Tb «aKKYMYJIMPOBAHHYIO 9HEPTUIO CTPYKTYPHI
cpeapl». [JaHHas SHEPTUA U ABISIETCA IPUIHUHON
JONIOTHUTENBHOM AE(POPMALTUN CTPYKTYPHI (PHU3H-
YECKOT'O BAKYYMd M OOPA30BAHMS SHEPTETUUIECKO-
IO MOTEHIIUAIA HCKYCCTBEHHOTIO IIOJIA MHEPITUU
LEHTPOOEKHBIX CUJI BOKPYT BEIIECTBA I'PY30B.

JInTreparypa

1. MBanos B.II «Pusnuyeckas mojenb Beenen-
HOM».- CI16.: [Tonmurexuuka, 2000

2. boromornos B.M. dlapagurma pusnyeckon
KAPTUHBI MUPA «MATPEMKA»>. [IpUHITUIINAIIb-
Has CXEMa YTUIM3AIIMU 3HEPTUN KOHCEPBA-
THUBHBIX IIOJIEI», COOpPHUK MAMCY (Mexay-
HApPOAHOU AKaneMuu «MuOpMaLU, CBA3b,
VIIPABJICHUE B TEXHUKE, [IPUPOJIE, OOIIECTBE»)
«[IpobneMbl KOCMHUYECKOM 6€30ITaCHOCTU,
CII6., 2002.

Cencayuonnoe omxposimue amePuKancKux yueHolx

®OTOHHBIH BOJIB(DPAMOBBIH KPHCTA/UI CIIOCOOEH BHIPAOATHIBATH OOJIBIIIE SHEPTHUH /IS
ANEKTPUICCKUX IIPUOOPOB

http://www.sandia.gov/news-center/news-releases/2003 /other/planck-lin.html

Hccnenosarenn ns HanmonansuoM JIaboparopun
Canpus (Sandia National Laboratories, USA) ripo-
JEMOHCTPHUPOBAIH, YTO HUTU HAKIIMBAHUS, O6-
Pa30BaHHBIE BOJIb(PPAMOBBIMU KPUCTAJUINYECKU-
MM PEMIETKAMH, IIPU HAI'PEBAHNH U3JIy4alOT B HE-
KOTOPBIX JTUANIA30HAX OJIMDKHUX UH(PPAKPACHBIX
9aCTOT 3HAYUTEIBHO OOJIBIIE IHEPIUU, YEM
CIUIOIIHBIE BOJIb(MPAMOBBIE HUTH.

Takast yBEJIMYEHHAsI MOLIHOCTD JA€T BO3MOX-
HOCTB CO3/[1aTb BBICOKO3(P(PEKTUBHBIA NCTOYHUK
aHepruu i yeenndeHua K11/ rmOpuIHbIX IEK-
TPOMOOUJIEH, 3TIEKTPOOOOPYLOBAHMS HA KOPAO-
JIIX U IIPOMBIIIJIEHHBIX I'€HEPATOPOB. DHEPI'Us
HU3JIYYEHUN PEMIETOK COOOIAET AOIOJTHUTEIb-
HYIO 9HEPI'HIO JUIMHAM BOJIH, KOTODBIE UCIIOIb3Y-
I0TCSL (POTOIEKTPUUECKUMU IEMEHTAMH, C 1i€e-
JIBIO TIPEOOPA3ZOBAHUA CBETA B AJIEKTPOIHEPIHIO
JUIs1 OCYILIECTBIEHMS pA0OTHI IBUT'ATEIIEH.

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

ITOCKOMBKY I/IMHA BOJIHBI OJIMKHETO HH(PPAKPAC-
HOT'O U3JTy4€HHA OJIMDKE BCETO 10 YACTOTE K JTUa-
[TA30HY BUIMMOTI'O CBET4, BO3MOKHO, HE TAJIEK TOT
JIEHb, KOI7IA U3JTyYEHHUE BOJIb(PPAMOBBIX PEIIETOK
IIPU JUIMHE BOJIH OIITUYECKOTO IMANa30Ha Oy/IeT
HUCIIOIB30BATHCA IS CO3/TaHUsA 601ee IPPEKTUB-
HOTO OCBEHICHHUSA — 3TO NEPBOE 3HAYUTEIBHOE
U3MEHEHUE YCTPOUCTBA JIEKTPUYECKON JIAMIIBI
DIMCOHA C MOMEHTA €€ N300PETCHUS.
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Beiapun A.H., Poccus

Vi1 Umatosa, 31, k8.3, 355008, CraBpoIoib
Ten.: (8652) 269470

INpemmaraemMblid JBUTATEND
(MIIKF 03 G, 7/00) npeob-
Pa3yeT SHEPTHUIO IMOCTOSIH-
HBIX MATHUTOB B MEXAHU-
YECKYIO PabOTYy, IIPU 3TOM
CO3/IAETCA NIPSAMAS TATOBAS
CUJa, BBI3BIBAIONIAS HE
BpPAIllATENBHOE, 4 TTOCTYIIA-
TEIbHOE NBUXXEHUE, [IBUTA-
TEJIb COOUPAECTCI U3 O-
CTOSHHBIX MAarHUTOB B
KOPIIYCE U3 AUAMATHUTHBIX MU TAPAMATHUTHBIX
MaTEPUATIOB. DTH MATEPHUAIbI HE BIUAIOT HA CHJIBI
B3aMMO/JICHCTBHUS MATHUTHBIX ITOJIOCOB, TAK KAK
CaMM HE HAMATHUYHMBAIOTCS, 4 MATHUTHBIC OIS
IIPOHUBBIBAIOT UX PAKTHYECKH TAK XKE JIETKO, KAK

BO3JIyX.

MAarHUTHBI PACIIONIATAIOTCS IPYCAMHU TAKUM OOpa-
30M, UTO B KK/IOM SIPYCE OHHU OOPAIIEHBI JIPYT K
APYTy PA3HOUMEHHBIMU IIOJIIOCAMU. 34 CYET B3a-
UMOIIPUTSDKEHUS MATHUTOB B SIPyCaX KOHCTPYK-
VST HAXOJUTCS B HEUTPATbHOM ITOJIOKEHHH. 3a-
TEM B SIPYCAX YEPE3 OAUH NOMEMAIOTCSI MATHUT-
HBIE BKJIA/IBIIIN, OOPAIECHHBIC K OCHOBHBIM MAar-
HUTAM PA3HOMMEHHBIMH IMOJTIOCAMH. SAPYCHI C
BKJIAJIBIIIIAMU [IEPEMEKAIOTCS APYCAMM O€3 BKJIA-
JbIme. 71 cO3aaHus TArOBOM CHUJIbI MATHUTHBIEC
BKJIAJIBIIIH OJTHOBPEMEHHO IIEPEMEIIAIOTCA B CO-
CETHUE SIPYCH, I7IE OHU OKA3bIBAIOTCS OOPAIICH-
HBIMHU K OCHOBHBIM MATHUTAM OJJHOUMEHHBIMU
HoM0CcaMu. [Ipu 3TOM B3aUMOINIPUTSDKEHUE Mar-
HUTOB B 3THX SIPYCAX IIPEPLIBACTCA. KayKbIiA Mar-
HUTHBIN [OJIIOC 3TOTO APyCad HAXOMAUTCS MEXKITY
OJJTHOMMEHHBIMHU 1 PA3HOMMEHHBIMU ITOTIOCAMH
COCEJTHUX SIPYCOB, KOTOPHIE 34 CYET B3AUMOIIPH-
TSDKCHHS MATHUTHBIX ITOJIEN NPEACTABIIAIOT CO-
00T COTAaHCUPOBAHHBIC CHUJIOBBIC IeH. OHO-
HUMEHHBIE MATHUTHBIE MTOJISI OCHOBHOI'O MATHUTA
U BKJI4/IBIIIA, CTATKUBASICh MEXKIY COOOI, OTTAN-
KHUBAIOTCS OT OJHOUMEHHOTO U NIPUTATUBAIOTCS
K Pa3HOMMEHHOMY TIOJIIOCY COATAHCUPOBAHHBIX
SIPYCOB.

Pa3Hbple HANIPABJIEHUS BEKTOPOB MPU B3AUMO-

OTAJIKMBAHWUN Y B3BAUMOIIPUTAKCHUN MAT'HUTHBIX
IIOJIEN APYCOB C BKJIA/IBIIIIAMU U COATTAHCUPOBAH-
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HBIX IPYCOB OIIPEAEIIAIOT U PA3HOCTb CUJL, C KO-
TOPBIMHU OHH JICHCTBYIOT B IIPOTHBOIIOIOKHBIX
HanpasaeHHAX. CyMMapHAas PA3HULIA CUIL, I€H-
CTBYIOIIVX B MPOTHBOIIOJIOKHBIX HaIllpaBje-
HMAX BCEX SPYCOB KOHCTPYKIIUH, COCTABIACT
OOIIYIO MPSAMYIO TATOBYIO CHUITY. [TOCKONIBKY Mar-
HUTHBIC APYCHl HEMIOJBIKHBI, B HATIPABJICHUH
JENCTBUA UX CHJI YCTPEMIISIETCS BCS KECTKO
CKPEIUIEHHAA KOHCTPYKLIMA, KOTOPAA U IIPEICTAB-
JISIeT COOOM MAarHUTHBIN ABUT'ATCIb.

JpyruM BapHuaHTOM ABUTATEIIA ABJIAETCSA YCTPOU-
CTBO C PACHOJIOKEHUEM MATHUTOB B KPYT'OBBIX
apycax (Puc. 1), npu 3TOM MeHAeTCA (popMa U Ir'a-
OapUTHI YCTPOMCTBA, 4 KOHCTPYKIUA IPHOOPETA-
€T (hopMy IIMHAPA, OTHAKO O6111as1 cCXeMa Pabo-
TBI ABUTATEIIA HE MEHACTCA.

TeXHUKO-3KOHOMMYECKAs 3(PPEKTUBHOCTh MAT-
HUTHOTO JBUTATENsI OOYCIOBICHA €rO OCHOBHBI-
MM CBOHCTBaMU. OH NPOCT B IKCIUIyaTAI[UH, Ha-
JIEKEH U JONTOBEYEH. [IpH M3rOTOBIEHUHN TTIOCTO-
SIHHBIX MATHUTOB IOTPEOYIOTCS ONPEACICHHBIC
3aTPAThl MEKTPOIHEPTUN, HO PECYPCHI IBUTATE-
JI1 OYAyT BBIPAOATHIBATHCS IO PA3MATHUYUBAHUA
MAarHUTHO-TBEP/IOTO MATEPHUAIA, YTO 3aAUMET fie-
CATKH JIET.

Puc. 1

Hosas Snepeemuica Ned, Hronov-Asaycm 2003
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Cnocob u ycTpoucTBO gAsi BbICBOOOXKgeHus!

3Hep2uu

Peoarxmop: ABmop npocun He yKa3oledans €20 UM
8 OAMHOUL 1YONUKAUUL, C HUM MONCHO CBA3ANBCA
no E-mail: energy-omega@mail.

H306peTeHre OTHOCUTCA K OONIACTU IIPOU3BO/I-
CTBA 3HEPI'HH, B YACTHOCTU TEIJIOBOU, KOTOPAs
BBIZC/IACTCA U3 BOJABI (HAIPUMEDP, U3 PACTBOPA
JUCCOIMUPOBAHHOTO 3JIEKTPOIUTA UJIH TIXKE-
JIOY BOABI). JJaHHBIN BUJI SHEPTUH Y, SKBUBAJICH-
TE€H 3HEPIUU CBSI3HU A4TOMOB B JXHUJKOCTU IIPU
UHEPLHUOHHOM (TEPMO3JIEKTPOHHOM) B3pPbIBE
NocCIeNHEN. TEXHNYECKUM PE3YIBTATOM U300pe-
TEHUA ABJISICTCA ITOJYIEHHUE SHEPTUH (B BUJE KU-
HETUYECKOM 3HEPI'NH IIPOJAYKTOB B3PBIBA), KOTO-
po€e HPOUCXOAUT B PE3YIBIATE MHEPIIUOHHOTO
(TEPMO3JIEKTPOHHOIO) B3PbIBA ITOAI'OTOBICHHON
KUJAKOCTU. MCIIO/NIb30BAHUE NIPEAIATAEMOTO
N306PETEHUS TTO3BOJIACT MOMYYATh SHEPTUIO X,
KOTOPasi BO MHOI'O Pa3 IIPEBBIIIAET JICKTPUYECC-
KYIO SHEPIUIO W, 3aTPAYEHHYIO HA €€ IIOJIy4CHHE.
BrigenenHas aHeprus JIETKO TEHEPUPYETCA B I10-
JIE3HBIE BU/Ibl 9HEPIUHU (JIEKTPUYECKYIO U BPa-
IIATEIBHYIO).

CyIIHOCTBIO U300PETEHHS SIBJISIETCS BBICBOOOXK-
JIEHHE€ BHYTPEHHEN SHEPTUU BOABI 34 CUYET IIPU-
BEICHUA KUJKOCTU B COCTOSTHUE T'OTOBHOCTH K
JETOHALIMU C IIOMOIIbIO MCKYCCTBEHHO BbI3bIBA-
€MBIX AHOMAJIbHBIX (DU3NYECKUX ABJICHUU JJIA
HOCJIEAYIOLIErO B3PbIBA. COIVIACHO KBAHTOBOM TeE-
opHH, €CU OBJIAKO TEKTPOHOB KAKUM-TO OOpa-
30M YHOPAJOYUTh, KWHETUYECKASA SHEPTIUA 3TUX
NEKTPOHOB BO3PACTET. MHBIMU CIIOBAMH, CTOUT
XOTA 6Bl 9ACTb CBOOOJHBIX 3JIEKTPOHOB CI'PYIIIN-
POBaTh, COOPAB UX, HAIIPUMED, B HAIIPABICHHBIN
IIOTOK, KAK OJHOUMEHHO 34APAXKEHHBIC NOHBI
MT'HOBE€HHO IIOKHUHYT y3JIbl PEIIETKH, OTTAJIKUBA -
ACh APYr OT Apyra. B 3TOM 1 KpOETCA MOCTOSAH-
Has TOTOBHOCTDb MOJIEKYJIIPHOM PENMIETKHU K B3PbI-
By. B30pPBaTbh MONEKYSIPHYIO PEMIETKY B JKUKO-
CTHU MOKHO C ITIOMOIIBIO OJHOU U3 TPEX CHJL: 3JICK-
TPHUYECKOU, KBAHTOBOM MJIM MEXAHUYECKOH, BO3-
JETICTBYS UMH TOJIBKO Ha CBOOOIHBIE JIEKTPOHBL.
HabmoaeHnns U ONBITEL JOKTOPA TEXHUYECKUX
HayK, aKaJieMHUKa POCCUICKON aKaIeMHUN PAKET-
HO-APTWUIEPUUCKUX HayK B. SIBopckoro, goka-
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u3 BOogbl

34711, YTO BBIJICTUBIIASICS TEIIOBASI SHEPTUS IIpe-
BBINIAET KUHETUYECKYIO SHEPTHIO YIAPHUKA. Ta-
KUM O6Pa30M, TOKA3bIBAETCS 3aBUCUMOCTD (-
¢deKTa OT KHHETUYECKON dHEPI'UU BEILECTBA

(yZapHHKA CHApAAQ).

K panee n3BeCTHOMY aHAJIOTY, IPUHATOMY 34 IIPO-
TOTHII, OTHOCUTCA «CIIOCOO BBIIENIEHUS SHEPTUU
CBA3U U3 IEKTPONPOBOAAIINX MATEPUAJIOB», dB-
TOPLL: M. MapaxTaHoB U A. MapaxTtaHosB (Pocra-
TeHT, pedepar Ne2145147), 3an1aTEHTOBAHHDIN B
2000 romy. OJTHAKO 3TOT CIIOCOO MPUMEHUM K Ma-
TEPHAIAM, UMEIOITUM TBEPAYIO KDUCTA/UIMYECKYIO
peEIIETKy. B MCCIeI0BAHNN TAKCKE IIPUMEHEHBI CJIE-
JIYIOITHE U3BECTHBIE CTOCOOBI 1 3(P(EKTHI: CIIOCOO
IIOJIYYEHMA BBICOKUX U CBEPXBBICOKUX JIABJICHUNA
B KHUJKOCTH in OI'D (JLA. FOTkuH a.c. Ne 105011,
¢ npuopureToM ot 15.04.1950r); PopMUpOBAHUE
IUTACTUYECKUX TEJ IIPYU MOMOIIN I'HPABIHIECKO-
ro yaapa BEICOKOU aHepruu (narenTt CIIA N
3566447), 10 KOTOPOMY CKOPOCTb CTPYH, HATIPAB-
JIAEMOU HA 3aI'OTOBKY, cocrasisger ot 100 1o 10000
M/C; CBETOIHUAPABINYECKUN yaap (A.M.1IpoxXopos,
TA. AckappsH u TIL lanupo), (oTkpertHe N65);
Crioco6 nonryaenus Bojiopoaa (PocnateHt pede-
par Ne97116916), 11 «71€KTPOBOIOPO/IHBIN I'eHe-
patop (OBI)» (mexayHapopHas 3asaBka RU9S/
00190 or 07.10.97r, pOCCHUMCKUU MATEHT
Ne2174162 ot 27.09.2001 ).

Crioco06 BBIICTICHUS SHEPTUU U3 BOJIBI O€3 TIPO-
MEXYTOYHBIX 3BEHBEB 3AKJII0YAETCA B (POPMHUPO-
BAHUM HAIIPABJIECHHOI'O OTOKA JKUJKOCTH C I1e-
JIBIO CTPYIIIMPOBAHUA B IOTOKE CBOOOTHBIX
3JIEKTPOHOB. DTOT CIOCOO XAPAKTEPUIYETCA CIIE-

JTYIOTITFIM:

1. TIOTOKM XMIKOCTH, PA3TOHAIOTCA IO CKO-
POCTH CTPYHIIMPOBAHUS YACTU CBOOOJHBIX
3JIEKTPOHOB, IIPU MI'HOBEHHOMN OCTAHOBKE
BBIIE/IAIOT I'A3bl, 4 3HAYUT U SHEPIUIO, COIIPO-
BOX/JAEMYIO B3PBIBOM,;

2. BcrpeuyHble TOTOKHU XUAKOCTH, Pa3or-
HAHHBIE 1O CKOPOCTHU CIPYIIIUPOBAHUA JAC-
TH CBOOOJIHBIX 3JIEKTPOHOB, IEPE]] CTOJIKHO-
BEHUEM JIPYT C JPYI'OM NPOXOJAT UEPES KOH-
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TAKTHBIE )KUKJIEPBI, K KOTOPBIM ITOJIBEJECH BbI-
COKOBOJIBTHBIN JICKTPUYECKUN ITOTEHIIN AL B
PESYABTATE IPU CTOJIKHOBEHUU B CTPYE MIPO-
UCXOAUT 3JIEKTPUYECKUN paA3psAM, KOTOPbIH
CONPOBOXKAAETCA OOPA30BAHUEM IUIA3MBI U
MOIIJHBIM BBIJICJIEHUEM SHEPIUHU (B3PbIBOM );
3. B IOTOKE XKUJIKOCTHU (POPMUPYETCA CTPYH,
Pa30rHaHHad 10 CKOPOCTH CIPYHIIMPOBAHUA
YACTHU CBOOOJHBIX IJIEKTPOHOB, HAXOAIAA-
CA B JBWXKEHUU (CO3[AETCA KAK OBl OTPE3OK
IIPOBOJHUKA, B JIIOOO MOMEHT I'OTOBBIH K
B3PBIBY). Ileproandecku Ha 3Ty CTPYIO BO3-
JEUCTBYET ACTOHAIIMOHHDBIN UMITYJIbC, BBI3bI-
BAIOIIWI €€ B3PHhIB;

4. Pa3ron norToka XUJKOCTH IO CKOPOCTU
CTPYIIIMPOBAHUA YACTU CBOOOIHBIX JIEKTPO-
HOB MOJKET OCYIIECTBIIATHCSA C IIOMOIIBIO: Me-
XAHHUYECKOTO NIPHUEMA, UJIN B3PBIBYATOI'O BE-
IIECTBA, WU 3JIEKTPOTUPABINYECKOTO Y-
pa, WX KBAHTOBOT'O UMIIY/IbCA,

5. JleTOHAaIMOHHAs1 CHJIA, BO3AEHUCTBYIOIIAS
Ha CTPYIO, OCYIIECTBIAETCA C MOMOIIBIO:
B3PBIBYATOI'O BEMIECTBA, WIN AJIECKTPUIECKO-
IO paspsaad, UM KBAHTOBOI'O WIW MATHUTHO-
I'O UMIIYJIbCY;

6. IIpunponyckaHnuu yepes choOpMHUPOBAH-
HYIO CTPYIO 3JIEKTPUYECKOTO TOKA WU IIOJ-
KJIIOYEHUH HATPY30YHOI'O CONPOTUBICHUA
BBIIEJIAIOTCA BOAOPOJ, U KUCIOPOZ;

7. HUpKyIHUPYIOUIUN MOTOK XHUJIKOCTH,
(POPMUPYIONINUI CTPYIO, CO3AETCA, WU /WUIU C
IIOMOIIBIO TUAPOTYPOUHBI, U/UINA C TIOMO-
IIBIO TUAPOHACOCA, U/UIN C IIOMOIIBIO PEAK-
THUBHOT'O TIPUBOJIA.

AHOMAJIBHBIA TUAPOBOAOPOAHBIN pEAKTOP
«OMera» COAEPKUT KPYIIYIO EMKOCTD C PA3HOIIO-
JIAPHBIMU TOKOIIPOBOAAINUMHU JICMCHTAMH,
KOHTAKTUPYIOIIHMMU CO CTOPOHAMU OKPYKHOC-
TEN BPAIAIOMETOCH TOPA U3 XKUAKOCTU. YCTPOU-
CTBO OTJIMYAETCA 1O CJIEAYIOIINM XaPAKTEPUCTHU-
KaM:

1. Pasron u BpalieHue XUAKOCTU OCYyIIe-
CTBJIAETCS C ITOMOIIBIO PEAKTUBHOI'O IIPUBO-
J14, UCIIONB3YIOIIETO SHEPTIHIO, BEIPAOATHIBA-
€MYIO B YCTPOMCTBE OMETOOOPA3ZHON (POPMBIL.
DTO NPOUCXOJUT 34 CUET PA3rOHA JKHUJIKOCTU
JIO CKOPOCTH CTPYIITHPOBAHUA Y4CTU CBOOO/I -
HBIX 3JIEKTPOHOB, KOTOPBIE IIPU CTOJIKHOBE-
HUU BBIIEIAIOT SHEPTUIO, COIIPOBOXKIAEMYIO
B3PBIBOM;

2. Pasron u BpameHue XUJIKOCTH OCYIIe-
CTBJIAETCS C IIOMOIIBIO PEAKTUBHOI'O IIPUBO-
J14, UCIIONB3YIOIIETO SHEPTUIO, BEIPAOATHIBA-
€MYIO 34 CYET PA3TOHA OCHOBHBIM IIOTOKOM
nepupepuitHOro NMOTOKA. B nepudeputnom
IOTOKE (POPMUPYETCA CTPYS, PA3OTHAHHAA 10
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CKOPOCTH CI'PYHIIMPOBAHUA YACTU CBOOOJ-
HBIX 3JIEKTPOHOB U HAXOJAIMAACA B IIPO-
CTPAHCTBEHHOM ABMXEHHH (CO30A€TCA OTPE-
30K IPOBOAHUKA). Ha 3Ty CTpyIO neproguyec-
KU BO3JCHCTBYET AECTOHAIIMOHHAA CUJIA, BBI-
3BIBAIOIIAS €€ B3DbIB;

3. JJIg OCYIIECTBICHUA JIEKTPUYECKUX PA3-
PAIOB UCIIONb3YETCS NEKTPOIHEPTUA KOH-
JEHCATOPHOTIO THUIIA, BBIPA6ATHIBAEMAs 34
CYET PA3HOCTU ITOTEHIIUATIOB OKPYXHOCTEN
TOPA XUJKOCTH;

4. Pa3roH " BpalllcHUE XHUIKOCTH, 4 TAKKE
JOIIOTHUTENBHAS IETOHALINA C(POPMUPOBAH-
HOU CTPYH, OCYHECTBIAETCA C IIOMOIIBIO
B3pPBIBAd OTOOPAHHOM TOIUIMBHOU CMECH, O6-
PAa3yIOLIENCA B YCTPOIICTBE;

5. BremHee Konb1o «OMera» MOXeT pado-
TATb KAK CAMOCTOATEIIBHBIN I'€HEPATOP JHEP-
'y, braropaps COmyTCTBYIOMUM d(P(PEKTAM
YCTPOMCTBO MOXET OBITh IPUMEHEHO B Ka4e-
CTBE I'€HEPATOPA BOJOPOAA U JIEKTPOIHEP-
AU

R Harpyska notpe6utens
- 3 4
1

®n
BHELUHWI NCTOYHMK P
2 \ o
\
v 6
1

. 10

Puc. 1

11 IOSICHEHUA JAHHOTO CIIOCO6a IMIPUBOAUTCS
PHCYHOK C U300PXEHUEM YIIPOIIEHHOM IPUH-
LUIIHMAIBHOM cXeMbl yCcTporicTtBa (Puc. 1). Yer-
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POMICTBO COCTOUT M3 CTATUYECKON TOPOUIAIIb-
HOM WJIN JOCKOOOPA3HONM KOHCTPYKIIHH, 3AI10JI-
HEHHOM XHUJKOCTBIO (HAIlPaBJICHUE BPAICHUA
JKMJKOCTA OOO3HAYEHO CTPEIKOU-YKA3ATEIEM),
HAIIpUMED, PACTBOPOM JUCCOLIUUPOBAHHOTO
3neKTpoanTa. CTOPOHBI OKPYKHOCTEN KUJKO-
CTHU (IPU BPAILIEHUN ) KOHTAKTUPYIOT C Pa3HOIIO-
JIAPHBIMHU TOKOIIPOBOJAIIMMU IJIEMEHTAMU (Ha-
IIPpUMeEP, C JIOMACTAMH TYPOUHBL 13 1 BHYTPEH-
Hel nepudepuei EMKOCTH). I1pu 3aMbIKaHHUHN
NEKTPUYECKOM LIETIH, YEPE3 AKKYMYJIATOP 5 WINU
4epes BHEITHUM MICTOYHUK HUTAHUA B XKUJAKOCTU
HAYMHACT IIPOTEKATH TOK, a4 BBIACIACMBIA IIPU
3TOM T'PEMYYHUH T'a3, [0 KaHATy 6 Yepe3 uHEP-
LMOHHBIN KIaraH 1 ocrynaer B Kamepy «OMeru» 2.
IIpu nogayde BHICOKOBOJIBTHOI'O HANPSXKEHUA C
HAKOIIUTEJA HA 3JIEKTPOJ 3 yepe3 POPMUPYIO-
U IPOMEXYTOK 4 (MJIN KAKOU-TNOO APYront
KOMMYTATOP) NPOUCXOIUT IIOKET Ia30B. Pac-
HIUPAIOIIUECA I'a3bl Yepes3 COIo 11, pa3roHAaorT
JKHJIKOCTbD I10 KPyTY. I10 JOCTHIKEHUU XKUAKOCTHIO
HEOOXOUMOT'O LIEHTPOOEKHOI'O 3HAYEHHUSI OHA
HAYMHAET IIOCTYHATh B KaMepy 2 (KIaIaHbl 7 Ha-
CTPOEHBI HA MAKCUMAILHOE LIEHTPOOEKHOE [1AB-
JIEHUE). 32 CYET MUHUMAJIBHOI'O PACYETHOI'O PA3-
pAAa, CYLIECTBYIOLIETO B XKUAKOCTH, BBICTPEIN-
BaeMbI€ BCTPEYHBIE IIOTOKU M3 KAMEPHI 2 1O Ka-
HayaM «OMEru» ¢ OrpOMHOM CKOPOCTBIO «JICTAT>
HaBCTpewy APyr Apyry. [Ipyu CMBIKAHUM KUJKO-
CTH C YK€ OCTA6JIEHHON MOJIEKYJIIPHON CBA3BIO
B KaMmepe 8 uepes XKUKIEPHbIE KOHTAKTOPLL 9 ¢
IPEABAPUTEIBHO 3APAKEHHOI'O KOHAECHCATOPA
10 mpoTekaeT BBICOKOBOJIBTHBIN pa3psal (paspsan
TAKKE MOXKET IPOTEKATD YEPES «CMECUTEHHBIN>
3NEKTPOJ, C OTBepCcTUEeM 21).

B pesyibrare BHE3aITHOI'O CTOJIKHOBEHUS JKHUJIKO-
CTEH, BOSHUKHOBEHUA JICKTPHUYECKOT'O PA3PAAA,
BO3/IECUCTBUA TUIA3MBI, YIBIPA3BYKOBBIX U KABU-
TAIIMOHHBIX IPOLIECCOB JKUJKOCTD B3PBIBACTCA U
IIOJTHOCTBIO JINOO YACTUYHO (B 3aBUCUMOCTH OT
PasroHa U MOILIHOCTU pa3pAja) pacagacTcd Ha
BOZIOPOJ, ¥ KUCJIOPOJ,. 34TEM KUIKOCTb OKUCIIA-
ercs (cropaer). B o6oux ciiyyasix NpOUu3BOJUT-
¢ 60IBIIOE KOMUYECTBO YHEPIUU (TO €CTD I
BBbIIEJICHUA BOAOPO/A 34 IEPUO/, PABHBIN MUK-
POCEKYHIAM, 33aJCUCTBYIOTCA IPAKTUYECKU BCE
COBPEMEHHBIE TEXHOJIOTUN). j1a yCuneHus 3@-
(¢ekra kKamepa 8 (Kak U Kamepa 17) nepej B3pbl-
BOM MOJKET 3aMOJIHATbCA I'PEMYYUM Ia30M. Bori-
I B IIUKJL, TOP JKUJKOCTHU PA3TOHAETCS JO VIIBT-
PA3BYKOBBIX CKOPOCTEH, U K PAOOTE NPHUCOEIHA-
€TC BTOPOE KOJbLIO «OMera». Bpatraroneecs KoJlb-
1O KUJIKOCTH 4Yepe3 Mpope3b (MUHYC Kamepa 17),
JINOO APYIUM CIIOCOOOM, PACKPYYUBAET KUJ -
KOCTb B PAAUAIBHOM IIEPU(PEPUIHOM KOJIbLIE. B
pE3YyIBTaTE 3TOrO B Kamepe 17, paboTaronien 1o
NPUHIUIY CTPYHMHOTO HACOCA, 06pa3yercs

Hosast Snepeermnuica Ned, Hrono-Asaycm 2003

CTPYysl, HAXOAAIIAACA B IIPOCTPAHCTBEHHOM JIBU-
JKEHUHU U IIPOXOJAIAA YEPES )KUKICPHBIE KOH-
TAKTOPHI 14 (co3paerca OTPE30K IIPOBOAHUKA).
B a1y Ke pa3pssKeHHYIO KaMepy 110 KaHaty 15 no-
CTyIIaeT roprovas cmechb. C KoggeHcaropa 19, na-
KOTIMBIIIETO 3aPsiJ] C TOKOBOT'O KOJUIEKTOpa 16
(1160 OT JPYroro UCTOYHUKA), uepes (popMHUpy-
IO ITPOMEXYTOK 20 ¥ Uepe3 )KUKIEPHDBIE KOH-
TAKTOPHI 14 HAa CTPYIO BO3[ICHCTBYET AJIEKTPOPA3-
pAn. B pesynsrare CTpys B3pPbIBAETCs, BOCILIAME-
HACTCA C VK€ HAXOJAIIEHCA B KaMEPE IroproYyeit
CMECBIO U uepes comuia 18 1 15 coobimaeT anep-
IUIO BPAIIEHUA TOPY KUJIKOCTU. B ycTporicTse
JKHJIKOCTb MOXET IIPUBOJUTHCA B JIBIDKCHHE KAK
O00OMMH, TAK U OAHUM H3 Kosel «OMera». [Tpu
3TOM BHEIIHEE KOJIBIO «OMETa» MOXKET PAOOTATH
KaK CAMOCTOSATENbHBINM 'eHEPATOP SHEPIUU (Ha-
IIPUMED, I CO3JAHUA I'A30I1aPOBONU CMECU B
KaAMEPAaX CTOPAHUA JBUTATEN UIN T€HEPATOPA
3HEPTUH, UCIIOTIB3YEMOT'O JUIA TEIUIOBBIX TYPOUH,
BMECTO IIEPErPETOro napa u T.ni.).

OnUCBIBAEMOE YCTPOHCTBO MOKET OBITH IIPHUME-
HEHO B KA4ECTBE I'€HEPATOPA BOJOPOAA U AJIEKT-
po3HeEpPIruu (B TOM CIy4dac KaHaa 15 niu He uc-
IIOJIb3YETCA, WIN OCHAIAETCA TACAIINUM 3aI10P-
HBIM KJIAIIAHOM). DTOT IIPOLECC HOAPOOHO OTPA-
JKEH B U306peTeHun «Criocob monydeHust BOJO-
pona» (Pocnarent pedepar Ne97116916) n
«DJIEKTPOBOAOPOAHBIN reHepaTop (OBI)» (Mex-
ayHapogHada 3agska RU98/00190 or 07.10.97 1.,
poccurickmit mareHTt Ne2174162 ot 27.09.2001 1).
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9 cenTa6pa 1992 r. B YHuBepcurtere Tammnepe
(Ounnanausa) Esrenuii [IogxIETHOB IIPOBET IKC-
TIEPUMEHT IO SIKPAHUPOBAHUIO I'PABUTAIINH C I10-
MOIIBIO CBEPXIIPOBOAHUKOB. CBEPXIIPOBOJHUK
JBUTA€TCs HAJL MATHUTOM H, KDOME TOTO, IIPUBE-
JIEH BO BpameHue. Cuia TaOKECTH, JEUCTBYION A
H4 CBEPXIIPOBOJHUK, CHIDKAETCA HA HECKOJIBKO
IIPOLIEHTOB, B 3aBUCUMOCTHU OT €I'0 BPAIECHU WU
yCcKopeHusa. C MOMEHTA MIPOBEJCHUA IKCIIEPU-
MEHTA B IHTEPHETE MOABIINCH OTYETHI O TOM, YTO
HEKOTOPBIM UCCIENOBATENIAM yAAIOCh JOCTUYb
TAKOI'O K€ 3(PPEKTA 32 CYET UCIOJIb30BAHUS HE-
OOJIBIINX CBEPXIIPOBOJHUKOB, KOTOPBIE IIPUME-
HAIOTCA I AEMOHCTPALINH (PU3NYECKUX OIBITOB.

BONBIMIMHCTBO U3 3TUX YCTAHOBOK ABTOP JAHHOU
CTATbH CYC/I HCCOBCPINCHHBIMH, ITOCKOJIBKY B OJI-
HHUX A30T U CBCPXITPOBOAHHUK B3BCHIMBAJIMICH BMC-
CTE, U TAKUM OOPA30M U3MEPSIINUCH PAZINYMA B
06'bEME UCITAPEHN, 4 B IPYIHUX KATYIIKA U CBEPX-
TNPOBOJHUK ITOJABCIIUBAIMCH B A430TC, YTO ITOBbI-
14710 XAPAKTEPUCTHUKHU KHUITSIIIETO 430Ta IIPU Ha-
IPEBAHUU KATYIIKHU C IOMOIIIBIO TOKA.

Puc. 1
3KCHCpI/IMCHT3JII)H2.H yCTaHOBKa

B KayecTBe OKA3ATEIbCTBA BBIIBUHYTOT'O MOJIO-
JKEHHSI, ABTOP Pa3paboTal CIIEVIONIYIO SKCIIe-
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PUMEHTAIbHYIO YCTAHOBKY (CM. Puc. 1). Ycranos-
K4 IPEACTABIIET COOOM CYIECTBEHHBIM O0Opa-
30M MO,[[I/I(I)I/IL[I/IpOBaHHbIC BEChbI, B KOTOPBIX JIC-
BaA r'vpsd 3daMCHCHA CTAJIbHBbIM ITUJIMHAPOM OHa-
METPOM 2,5 CM. BbIOOP TAKOM KOHCTPYKIIUU
O6YCH21BJII/IB21€TCH TEM, YTO UBMCHCHUC I'DABUTA-
WU JOJDKHO BO3HUKATD TOJIBKO HETTOCPEACTBEH-
HO HaJ, CBEPXIIPOBOJHUKOM, TUAMETP KOTOPOT'O
COCTAaBJISIET yKE 2,54 cM. Macca HWINHAPA YPaB-
HOBCUIMBACTCA PA3/IMYHBIMU 11O BECY TUPAMHA HA
[IPABOM Yalll€ BECOB, B PE3YJIBTATE YErO IIEPEKIIA-
JAVHA BCCOB HAXOJAUTCA B TOPU3OHTAIBHOM I10-
JIOKCHMH. HpHMO 1o CTAJIbHBIM IUJIMHAPOM
PAacCIoJIararoTcsa CBEPXIPOBOJHUK (KjIacca 2) U
MATrHUTHBINA JUCK. I CMEIEHU CBEPXIIPOBO/I-
HHKQA, OH IIOMEIIACTCA B 430T HAJJ MAT'HHUTOM. LIYB-
CTBUTEJIBHOCTb TAKUX BECOB ObLIA IIPOBEPEHA U
OK43/14Ch JOCTATOYHOM, U1 TOTO 4TOOBI (PUK-
CHPOBATh U3MEHEHUE B Bece, paBHoe 0,5 %. st
TOTO, YTOOBI UCKIIOYUTh 3PPEKT MATHUTHOTI'O
NPUTAKCHUA, BOCHOBAHHC BCCOB OBLIIN BCTABJIC-
HBI TOJICTBIC CTAJIBHBIC INTACTUHDbI, KOTOPBIC ,D;Cﬁ-
CTBOBAJIM K4K 3KPAH I MATHUTHOTO ITOJIA. He-
06XOJUMO 3AMETUTD, YTO ITO IMIPUBOAUT K UCKA-
JKEHUIO I10JIs, IIOCKOJIBKY BO3HUKAET CBEPXIIPO-
BOJIUMOCTb, U 9TO MOXKET TAKXKE IMOCIYKUTD IIPU-
YHMHOU HAPYLIECHUA PABHOBECHA HAIPAKECHHOC-
THU MATHUTHOTI'O ITOJIA.

PCSYJII)TQTBI JKCIICPHMCHTA

Osxuzgaemble PE3yAbTaThl IIPOABUINCH HE IIPU
BCCX BO3MOXHBIX YCJIOBUAX HCIIBITAHWA. KOI‘L[Z[
BCCBhI HAXOJATCA B PABHOBCCHH, A30T HAJITUBACTCA
B KOHTEHHEP U HUKAKOT'O C/IBUT'd HE HAOIIOAET-
ca. [Tocse Kax/I0U IOHBbITKU (CBEPXIIPOBOAHUK
MEPEMEIACTCA HAJl MATHUTOM) IIPOU3BOJUIACH
IIPOBEPKA HA CBEPXIIPOBOJANMOCTD, U BCAKHUU PA3
OTMEYAIOCH €€ IPUCYTCTBUE. JIBIKEHME W BPa-
IMCHHC CBCPXITPOBOAHMKA TAKXKC HC IMIPHUBOJWUIIO
K HAPYIIECHUIO PABHOBECHSL.

KOHEUHO €, HEBO3MOKHO BPYYHYIO 34CTABUTH
CBEPXIIPOBOJHUK BPAIIATHCA OYEHD OBICTPO, UTO,
BCPOATHO, H€O6XOL[I/IMO JJI1 BOSHUKHOBCHMA Ta-
KOro adpgexra. B mob0oM cirydae, 3TO SIBJICHUE HE
TAK JIETKO JIOKA34Th, KAK XOTAT HAC YOE€JUTh HEKO-
TOPBIE IKCIIEPUMEHTATOPDL M3MHUIIHSAA 31 (POopUs
37€Ch HEYMECTHA.

Hosas Snepeemuica Ned, Hronov-Asaycm 2003



DKCMEepPUMEHTbI C LLIAPOBOM MOAHUEN

KoHuenuyusi Ma2HUTHORO 2a3a

INoaroToBHIA KOppecmoHaeHT Ajura ITamosa

Peoaxmop: Mor nyonuxyem urmepesro o Parnmacmuieckux 3aseieHusax u3oopemanens
B.H. /lybuara. ManoeposamHo, wmo Kmo-mo U3 HAuUX Yumameserl 6cepue3 60CPUMen 3miu
3aaenerus. OCobeHro Cmparmoll IPeoCmasiAemca memooUKa 1PoBeoeHUss SIKCNePUMEHINOS.
TIpununa nyoruxayu OanH020 UHMepPesIO 3aKNoUAemcs 6 Mom, 4imo Mol HAXOOUM NPAMbBLE
AHANOUL MEHCO) 3AAGNCHUAMU U300Pemamestsi 0 mom, Umo emy YOdi0Cb NOYHUMb HeMme-
mannudeckue 8euecmed C MAazHUmHbMU C8OUCMBAMU, U U38eCIHbIMU Dabomamu Base-
puana Cobonesa. Ecnu epauerie 6eu,ecmea 8 MazHumHom nojie 6e3 nooeood 8HeuHell drep-
2uu, 0 Komopom nuwem /[)ouar, coomeemcme)en peanbHOCmitL, 1Mo MHOUE U3 HAULUX Y-
mameneti 0yoym 3aunmepecosarvt 8 NOBMOPEHULU €20 ONACHBIX IKCHNePUMEHINOB C a30NHOLL
KUCIOMOLL U CMeKxn06amoil. Hemano nem npouiio ¢ mex nop, Kax POCCUICKULL UCCe0086a-
mens B.H. /[youar onoimmsim nymem 61nepevie OOHAP)HCUN AGICHUE HeMEMAIUYEeCKO20 Md2-
HemusMa U paspadomast KOHUenuuro mazHumHozo zasa (Mr). Coenarmoe um omipoimue max
U HE YOOCMOUSIOCS BHUMAHUSL CO CIMOPOHBLL IPeOCmasumeieli OQPULUAILHOLL HAYKU, HeCMOMPS
Ha MO, UIMO Pe3)Ibmanivl POEEOCHHbIX UCCIO0BAHUIL MO/ OblL CIMANTb UEHHBIM 6KIAAOOM 8

paseumiuie Pu3UKLL BbICOKUX IHEP2ULI.

- B 1960-x rojax B )xypHaJie «TeXHUKA - MOJIOJICKU» 5
HATKHYJICA HA CTATBIO «I IyJIbCUPYIOIUI AP U3 UCIIOP-
YEHHOM PO3ETKU», - PACCKa3bIBaeT BukTop Hukoiae-
BHUUY. - B CTAaTb€ OIUCHIBAJICA METOZ, IIOJIy4EHHU IAPO-
BOU MOJIHMU. Y MEH4 ITOSIBUWJIOCH OIIYIIEHUE, YTO 5 CAM
CMOI'Y BOCIIPOU3BECTU OIIMCAHHBIN Hpouecc. ITocie
JEBATH MECALIEB SKCIIEPUMEHTOB MHE YIAJIOCh JOOUTDH-
Cs1 IIOJIOKUTEJIBHBIX PE3YJIBIATOB. CMaunBast KAPOOJIU-
TOBYIO PO3ETKY CEPHOM KMCJIOTOMU, s1 B KOHLIE KOHIIOB
MOJIYYMW/I HE IUIAMA, 4 KDACHOBATBIN IIAPUK, KOTOPBIH
TYT JK€ yIIEJa O6PATHO B PO3ETKY.

Sl momBITAICA PACCKA3ATh O NPOJAECIAHHBIX OIIBITAX B
I€YaTU, HO MOHU THCbMA B XypHaI «TeXHUKA MOJIO/IE-
JKW» OCTAJIUCh 6€3 OTBETA. JJOKYMEHTHI, ITOJJAHHbIE HA
O0(POPMJIEHHE ABTOPCKOI'O CBUIETENIBCTBA, OBIIA BO3-
BpaleHbl. HUKTO He IPOABUI MHTEPECA.

- Kaxoe ommnouterue onwvimst 10 CO30AHUIO WﬂpOBOZZ
MOSTRUU UMETONTT K KOHUenuUU MAZ2HUNTHO20 2asa?

braromapsa MOJIOYHO-6EI0MY MATHUTHOMY I'd3y MOJI-
HUS KAK pa3 U IpUHUMAET (popmy mapa. MI' BeICTyIIA-
€T B POJIU LIEMEHTA, COEANHAIOLIETO BEMECTBA, TAK KAK
MPHU 3JIEKTPOMATHUTHOM BO30YKIEHUH €TI0 MOJIEKYJIBI
JIETKO OOPA3YIOT «IUIIOIN», KOTOPBIE B CHJIBHOM 3JIEK-
TPOMATHUTHOM I10JI€ JIMHEMHOW MOJIHUHN YIIOPAAOYH-
BAIOTCA U COEJUHAIOTCA B OFHY TUT'AHTCKYIO MOJIEKYJTY.

Mory npeAnonoXnuTh, KAK UMEHHO O6PAa3yeTCs Mapo-
Bas MOJIHUSA B €CTECTBEHHBIX YCIOBUAX. [1pH aneKkTpu-
YECKOM Pa3pAlle KUCIOPOJ M aA30T, COAEPKAMUECH B
BO3/IyX€, COEAUHAIOTCS C BOAOU. Tak 06pasyercs a30T-
HaA KMCnoTa. CMOYEHHBIE B HEM YACTHUILIBI TBEPAOTO
BEMIECTBA, HAIIPUMEDP APEBECUHBI WM MHUHEPAJIOB, B
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PE3YJIBTATE PEAKIIUN TOPEHUS IIPUOOPETAIOT OCOObIE
CBOFCTBZ, O YEM 5 Y3HAJ B XO/IC PsZIA IMPOCTHIX OITbI-
TOB.

CMOUYEHHYIO B 430THOI KHCIOTE XJIOMYATOOYMAKHYIO
U CMHTETHUYECKYIO BATY s HAMATBLIBAJ HA KEpaMUYeC-
KYIO TAJIOYKY U IMOMCIHIAJI B HHJKHIOIO YdCTh INTAMCHU
ra30BOM TOpenku. (MOXHO TAKKE UCIIOIb30BATh I'a3€-
Ty). IIOy4E€HHBIN TAKUM OOpPA30M IEMNE] HAYUHAIL...
OPUTATUBATHCA K MATHUTY, 4 BbI,IICJII/IBHII/IfICH MOJIOYI-
HO-0eab1i MI' IPUTATHBAICA K MATHUTY U M€JI-
JIEHHO BPANIAJICA Y €TI0 IVIOCKOCTH.

HeMeTa/uIm4ecKu MarHeTUusM MPOSBIIIETCA TAKKE,
€CJIN CKEYb CMOYEHHYIO KMCJIOTOH CTEKIOBATY U IO -
HECTH K OOPa30BaBLIEMYCSI KODUYHEBOMY KOMKY Ha-
3JIEKTPU30BAHHYIO I1AJI0YKy. KOMOK HaUMHAET «I10[-
NPBII'UBATb> OT MOJA.

- Kaxoe npumenenue xoxyenvus MI mooxcem Haiimiu 6
anepeemurer?

- MT' noMokeT ycoBepiieHCTBOBaTh TOKAMAKuU. Bme-
CT€ C HEUTPAIbHBIM I'd30M, MCIIOJIb3yEMbIM CEHYAC B
MOJOOHBIX YCTAHOBKAX, HY)KHO BIIPBICHYTD B «TOIIKY>
MI. OH HNOCIYXUT BSDKYIIUM CPEJCTBOM U «OYOIHK>
IJIA3MBI, YCTOHYUBOCTH KOTOPOTO AOOUBAIOTCS yde-
HbI€, OyZIET CYIIECTBOBATD HAMHOTO JOJIbIIE.

- BO3MONCHO Jitt U3BNIeKAIMb IHEP2UI0 Henocpeocmeer -
HO U3 WAPOBOLL MOIHUL? 110 0718 311020 HeOOX0OUMO?

- Ckopee Bcero, NoHago0uTCs CPepUUECKasi IIOJIOCTb

U HEUTPAIbHBIH I'a3, KOTOPBII HE ITO3BOJISUI ObI IIAPO-
BOH MOJIHUU KACATBhCSI CTEHOK MOJIOCTU. XOTS 3a4YEM
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HUCKATDb IIyTU UCIIOJIb30BAHUA IIAPOBOM MOJIHUHU, KOI'-
Ja ectb roToBele TOKAMAKM? B HUX yXK€ BIIOKEHBI
HEMAJIO CHJI U CPEJICTB.

- Umeem au konyenuusa MI™ omruowernue K max Hasol-
8a.CMOMY <MAZHUNHOM) MOHONOIO>?

- Her, HE mMeeT. «MarHUTHBIU MOHOIIOJIb» - 3TO JIUIIb
TUIIOTE3A, IPEANIOJIOKEHNE YIEHBIX. B €MICTBUTED-
HOCTHU OH He CylecTByeT. HeCrtocO6GHOCTh OOBSICHUTD,
4TO IIPOUCXOJUT B IIPUPOJE, 3ACTABJIAET U3MBIIUIATD
o06HbIe Henenulpl. Hampumep, B xxypHaie «JIoMo-
HOCOB» B OJJHOM U3 CTATEX FTOBOPUJIOCH, YTO «MATHUT-
HBIM MOHOIIOJIb» CTAJI IPUYNHOM aBapuu HA YepHOo-
ObLIbCKOU ADC.

- Bam max u 1e y0anocs 000UmasCsa NPUIHAHUAL CBOUX
00CMUICCHIULLL?

- O6 OJHOM M3 CBOUX OMBITOB 5 HAITMCAT B AKQJI€MUIO
HayK. Mue orBeTwnn: «bosbiie He numure». [lo3anee
BBIICHUJIOCH, YTO 3T4 BUJUMAsA HE3AUHTEPECOBAH-
HOCTb ObUIA CIUIOIIHBIM JunieMepuem. B PAH yxe Be-
JINCh UCCIEAOBAHNUA B 3TOM HANIPABJIECHUH, U JIMITHUHA
4EJIOBEK ObLI UM HE HYKCH.

- Cetinac Bt npooonxcaeme IKCnepumenint?

- Her, B HACTOAINIT MOMEHT Yy MEHA IIPOCTO HET JOCTYITA
K HEOOXOUMBIM MaTepruaaM. Kpome Toro, s cauraio,
4TO yKe JOOWICA MOJOKUTEIBHOIO pe3ynsrara. I1pa-
BWIBHOE IPUMEHEHME CYIIECTBYIOIIEN KOHIEIINN Mar-
HHUTHOI'O I'432 MO3BOJIUT B TEYEHUE CYTOK yCOBEPIIEH-

N

v

CTBOBATD JIEUCTBYIOIINE SHEPIETUYECKUE YCTAHOBKHU
Tuna TOKAMAK. Torga He HY>KHO OyJ€T yBEIMUYUBATD
paszmeper TOKAMAKOB, TPaTHTb CPEACTBA M MATEPUAJIBL
Jlaxxe HeGOIbIAs YCTAHOBKA ITO3BOJINT IOJIYIUTh YCTOH-
YHBYIO IUIA3MY B HECOOXOJUMBIX KOJIMYECTBAX.
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